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Abstract : A paleomagnetic conglomerate test for the Lower Miocene volcaniclastic
rocks in the Motegi area was carried out to examine the stability and age of remanent
magnetization in basalt and andesite lavas that are well developed in the study area. In
this paper, we first introduce some typical conglomerate tests performed previously.
Second, we describe the results of the conglomerate test on the Motegi area. The lower
Miocene sequence, called the Nakagawa Group, comprises the following four formations:
the Ichiba (stream conglomerate), Motokozawa (lake or swamp deposits), Yamanouchi
(basaltic to andesitic volcanic products), and Motegi (andesitic to dacitic volcanic prod-
ucts) formations in ascending order. The geologic age of the Nakagawa Group ranges
from about 18 to 16 Ma, which is dated radiometrically and limited by the biostratigraphy
of the overlying strata. Samples for paleomagnetic measurements were collected from
two volcanic conglomerate layers and three andesite lavas in the middle part of the
Yamanouchi Formation. The clastic materials in the conglomerate layers originate from
the lava and/or volcaniclastic deposits within the lower half of the Yamanouchi Forma-
tion. After progressive alternating-field and thermal demagnetizations, all clasts from
one conglomerate layer and five out of all 14 clasts from another showed stable charac-
teristic directions which differ significantly from that of the present geomagnetic field.
The directions of the clasts did not agree with each other, comprising a positive conglom-
erate test. Two of three lavas displayed south-seeking stable characteristic directions
with reversed polarity. These results indicate that the magnetization of the parent rocks
of the conglomerate are of primary origin. Furthermore, the results suggest that the
volcanic rocks in the Nakagawa group have retained their original magnetizations.
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OHERIZ DO FALE FRELS BLE->THBY, &5 THM
HOHMS I VT A THEI s, BEFAIELT
RIT 4 THRERERLTVWS, —FH, 3OBEDS 5
2 (KS2 & KS6) » 5L BAE Iz iE LS
B ORERIUER L2, o OFEEIZAILFHRS
OHHEREE, Tbb KS2 0 KS 6 &t INE TR
DKIEEIR I BRI, FERETHE 28
BRLTW3, E5ic, SHEOBEEZIUNETEEED A%
53R BE O K EENHE bPERLEREBL T
ZHREENE VI EERBEL T NS,

1. L &I

BeET A b (conglomerate test) X HHIRGRE CTHRY
Wb ZER 2R TERE 27— HEO—D2TH
%, ZOF A Mk Graham (1949) &k o> TEES 2
BbOTHY, TOAFR "hHrEETOETLZENST
VLRGN b o TwBE RS, ThoidBErL
THRT 2EICEELHLETELTVwE EELoh

3, LicdSo THEDEHE RS R T BRERMLIZVI4ER b
ERLTWSAREEL VL &S b DTH S (Fig 1),
Zhedwie, b LEZRTNORMEAMID H % HHEIi
INELTWB0%n51E, Fhso 3EEERERIcES L
WibrEz oh, BOREIVEREEERFLTHEE
BN EN AR END, RIELIAGDHE LI TR
EPPIER RS L T o8 ItE T 2 X TOMIH]
ERbEE S TWRY) ERIRENEENTHBE I L
WHEEBETIHEND S,

B OLEE 2N 2 FHEICIIEET X hDIE
T WREE: (demagnetization), #EEIT R b (fold test),
iR T 2 b (baked contact test) 2 ¥W3H Y, &
EDOEHREK O TR IS DFHEIC L DV IEEDZE
HEREEICRN T 2 EBFAIREL > TS, ZThb
OFTHBEITIEARE Y (natural remanent
magnetization ; NRM) K& N2 FALERMEIEHEL
=0, HELLES (characteristic component) % #j
HyzpicfvsohsdZensd, WhiBRHNR 2V —
SV LRI ENTES, IITCEERI LI, HE
W& o TEERWLRES SN, ZBRLTHE
B bDkDd, FiRBElcT L TEETHHBEN

(A) T
%
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B®) _—T

Conglomerate test. If remanent magnetization of dotted conglomerate cobbles indicate a uniform

direction (A’), the directions retained in their parent layer (A) will be a secondary magnetization

acquired after the deposition of the conglomerate. If, on the other hand, remanent magnetization of
open cobbles show random directions (B’), directions in their parent layer (B) will be a stable
magnetization acquired before the deposition of the conglomerate.
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EW DT P ERET 2N T AN THIEEST AL,
BT A b B & CEMINER T X N STEREES & 3R
BRL, LikHoT, AT AV EBIEIBREIET
WY EEEE L, TRELRS BHEE L LBRE#t
IV FROREEEERT ZBEND S S,

BEET A N BIER OB R LD D 2 HFELFED
—DOTHBTHbrhbsT, BT X MR TERES
P, ZOEMELT, OBEOBEOBECEHEY
fES 2 ERE, QFHT X P REENRE T AHER
BTFxy 7 BARETH 508, BEET X b DA IRAE
R EPE OHBOHE & 7 hicBEY 2 S OHE &
W 2EQEE TR BRETNEE S, REW
EFEzohkd, BrICBORERRET 570 I3HE
BEARR L AFSLETH Y, BT A Mg
FEiZpr 50, HERTFy N ThHol D RBHMSHE
LRWHER TIE, WRERRDBEET A P 2EHT~ET
Hb, E5Z, BEPKIURBEDPSRT 2w
T, BROB¥ICHKET 2 KBS 72 i MEIE T
BLIAKURBE (- LITKIIBRERY) 2RI
BEET R 21TV, BLXOBOREDKFESREET
HoTHTAMNERY T 4 TRERZ2RLEEEE, K
IR A D EE L HEIE Th 2 a3 &R L U THIER
BEFERFLTOIAEEENEVEEZ L I LN TE S,

£ 5 BRI O BRI I B CHE R
e & HbhE CHIERF A ILE 2 MR E Ul i iR O
HIE 2D T B3, AHIBIC T KILTBTHERY & 5 2
N5 KIUMAEEERR X CEKARS - KILABRERBIH
BGARETDHIEDSEFNS ERRITEET A+ 21To
Tz, BEET A N CRBORERORENBETCHL I LI
SRR RAT S, AEBICFEE T B KB I E TR
CHEEOBEDXBIVEETHD, BBOBODORE
ORERTTRETH 2, Lizht > TARE CIREREYE
WWHEET B KBS PRRICT X b 21T, RHEO
BENeEE U THERE2ERL T 3R R L
DEPEZHEHOMIZT S ECEREZE W, KBX TR
$7, INETCRMTHESINIBET A POER, B
FUBEAET A N BIDE LU PR EBIRCBA T 5. O
K WHRAMB CEB L -BAET A OBRPHREL, K
Al oD BTEA T K LA (DTSR AR K LA & RTR)
BEEL-EHEE2ERLTBY, BErsBEsNk
ZERREWACRHIERE TH 2 TREESBE W I L 2R
7.

2, BET X b EXDISEA

BEET A MZOWTIRERSBEEB ko708, Bk
MR ERFIZRTIEDEETHS D, I TRUTI
AEBAT S, InsOF T, Graham (1949) iZiail
BT AMNRBETH BN, ZOIE»0 3FFEST X b
BIGH LT WZ S,

Graham (1949) i 7 > > b )l Selah sEfEic EH T 5%
BEBENRIZT A MRERLU, ZOBERFHHR
Ellensburg Formation ®—&% %2 L, L& UISHIRI O #
BB L BB T 5. BEE KIS O R R Y
DAT 7 (slab) 262D, AZ7RITLACEREINT
BoTHESE TOWEHEBEYHEK THE 5 L, O
XTRAT 7 OBREUCEBET 2L TZORETH
3 BHBY O R OREE PRI L T3, BY
WALEIEDORER, FXDAT TET ¥ A%
RL, HBBEDHMADRY %72 ERHE R FALOE
ILRED sz oTz (Fig.2). ZOBFRRBERET>
TELY, FRHEELREAT 70D 8HEE kv,

@ normal polarity
O reversed polarity
O Earth's present field

Fig. 2 An example of conglomerate test by Graham (1949).
Magnetizations of conglomerate slabs in the
Miocene Ellensburg Formation, near Selah, Washin-

gton. Dashed lines enclose directions from same slab.
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BRDAT TOHACHMNST VT A THBZLvs, &
BTh BB R IRIMLAA (EFE TIRIRERE
DOHIFRMH AL L —B0) WBRETH Y HBERFORBS AL
ERLTWS LRI TWS,

Tarduno et al. (1986) i Franciscan melange &
1A 55 Albian~Coniacian Laytonville Limestone
DEBFEHMESL & HHIRKEE 21T, ZOAK
FHIEEEERCHEL 2%, LHEEET (30~14 cm/y)
BET 27V — MEENC & b R ARBEST ML 2
LU, ZOMBEORDTEEZESBIAT VY 2K
HZ A RO A RERER S E U maeE 2 E R L, il
MROTF—2 Lt LTRADHEROTHKAEDERE A
DOEEZH U T35, 0K “‘megaconglomerate
test” LM N2 WILEEH OB 2ToT w3

(Fig.3). Zhid "EROERENRIZ, Zh6EER
FZFED SN KFEH 2 b L IESFEERTVEHLL
AL ML DIE S D EPFIERTOZ N L D b/NE
ni, BEBREAIERMBIOREERLTWS, &
WIEZHFCETWTED, ZOMRTHEESHERD

Geographic coordinates
90 - Mean inclinaton -13+49°
60 - + Ki=2
30 L LL"4 +
0k A LL-6
b
-30 -~ LL-5a LL-7
80 tLL-2.2
go L LL21
=
S
2
2 Stratigraphic coordinates
90 - Mean inclination -26+8°
60 - K2=60
30 -
0 -
30 ¢ : i bt
60 -
-90 L )
Sample locality
K2/K1=30
Fig. 3 Paleomagnetic results from the Laytonville Lime-

stone (after Tarduno et al., 1986). Inclinations have a
30-fold better grouping after tectonic correction to
horizontal compared with the in situ directions,
comprising a positive megaconglomerate test. K:
precision parameter

R L LT-2618 (BHH=6, EEAHk=60; ks
CHIERTORAIZ-13149°, k=2)23, AIKEHRBROE
BELLTILSESBE S TWS, Graham (1949) @
BEOBAET A P TRBEBLUVZOREEWS, B
ZHIBIZN L C2HBOHERTOILEND D, 20D
“megaconglomerate test” X Z WEH B TH L h-KRYE
MEOREEEZBHRTEZ LI BEND Y, S8
EOHHLSHFRCEBNCERINERELDTHS
3.

Aramaki and Akimoto (1957) i3 K ILURES DBEDE
b R2HET LWL, T odSHERL - UKD
BEREBEHEET 2 HEEREB L., KIURBEDHE
BHEBYRORBICREIKFELTWEY, ez id
ek DNEIR THERE U 7o KRRORHERRY) L (RIR CTHERE L 7278
TRHEREW R XAIS BRI, Zh o OEMHENIEELIL Tn3
e oRANCEERMHES C L LIELITRRT 5. #%
5DFE, TRbE TBOBOOEBORALAIIS R
B>k oild, FOKREERF 2 —HIVBVRETH
BLIbOTHY, FVFARBERF2)—HIVIE
WEETHERELLZDOTHE, LI FRICINE, &
BLEDF 2 —mEWIRBERBICERTH > 12K
BTHoT02REYT 25 I ENARETH S, TDHRXT
EERS L O 1888 FARETIBEFCE D IR AR EEHETRY), F6
KL O X ILRFHEREY GEFTH), TE A LOXLTR
TR EHTHE), BREILIOSE S L EEKRBRHER
M (&b 1783 4F) LB KRUHERY (11084 2),
B & OFERALOXRREREY GEHE) 2eRcElE
2T, FIZFNF 2V R L DEWEERETHREL
Jel ERBHSHIILTNRS,

AH (1986) IMAEHIRIC ST B RETHR EEEIE
W74 94 MERRE (RHIED, 1983) OEHIRES 2 HiE
L, fEkEE L SN TELRPEBIRNDKILET T Y
75575 B KPHEBRHEREY (pyroturbidite) TH 3 Z
ERASPII L, REBSEBEP OB INE RS
ZOHMBRAMIIEREERB LER T2 AERBERAUL
FIZEEIL 0 HAL(Yamazaki, 1989) 2R3 133 Th 5 23,
ABOEHBEE S Fig 4 eRLliz&d ko vy
LATHY, BRETCHELIALUREELEZONS,
2B, TOWMXORPTEER, BOBOORLSMO
RABEWIKAKEL ER>TED, REE2ERLAELR
FNTNPBELUTCEEBH LI ERTRBLTWED, R
FAH—FRIC 10~50° DEBC TR 2RT I Lk, 74
YA MOTay 7 BYFOEEMNEICFET L - EERE
B, $cb bIZIEAER® DR L 3 5 BlERES) 2 =8
B CHEILIZ ERBERL TS LIk T 3,
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Fig. 4 Paleomagnetic directions of dacite lava samples in

the Toguhama Formation, Matsushima Bay area
(Ishii, 1986). The declinations of the magnetization
diverged, whereas the inclinations of them coincided.
This implies that most of the lavas are mega-blocks
transported by turbidity currents. Solid and open
circles represent normal and reversed polarities,
respectively.
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3.1 TFEpRHsh B BB
EBF

PARE ORI OEAME (Fig.5) ¥, /28
& U TEERAILRYEE 2 T LT 2 TERHHIA L 2
I 5. FEUEOTEBFHIEPIEE L X dn (FHE,
1947), Thi &T8E, THRE, ILNESB L KRB
RS ENTWS (Kawada, 1953). H1)11BEEIZEEERE
FBE Lo TEBERESICE Y, T~BhErit oK
YR & 72 5 F) | @ #E (I, 1947 ; Kawada, 1953 ;
W, 1986) HEPAREEDLLS. kB, KR
BERRRE 2 & W ARHIROALE % Fih 5 RENEZE O
WEN% #heh Figs.6, 71w L7e,

TEBEB L KEE»SRY, BHr oM X EE
RMEEI L EZ ohD, BREIEKIOM THS, TH
BleBAICER A UHRNERES, E, YV bE, &
REzEEL, BRZ2LEVERET S, vV MEDRS
BEmEZ > TEROEDEELELT % (Kawada,

[140°E

& Mofegi

: Pacific Ocean
Utsunomiya '*'

36°N|
,,,,, W o
Fig. 5 Location of the Motegi area.

1953 ; B4R, 1983) Z & &k, WIEHENEEICHEET LM
BRI ERT 5 2 L5, B - 3 WY &
2z o3, BEXRKBOIMTDHS, o8B, KEIX
BERIED OBV, ¥— MNROZREFEALE NS
FET (B-E18, 1995). UABRXRE~RIEE
KIREE L REOBEPSRY, THRBZERE
By, Rl LT BB %ET 2, &
HRAEEIZ 1400m THY, FHEMBILFELTCRE
 , @B LUEERC T TBERRL 5. BARBI
AU TOTRBICA —"—F v 7L, BHiHEE
BIKE L BIKERE, YV hE, BXURIUE~T4Y
A VVEBEE,PSRS, BEZ4OmUELEREL O
5,

o)l B REEA B D i~ EE ) BRI T
i &/NEE, K&E, HHaRE, NIFBrXSsh
Tw3 (Kawada, 1953 ; H, 1986). F/lE#E» 513
WEBWEE L AKE R 5> N BB ML A 0% 5E N
L, EBFENFIRIEINCE Z b Tw5 (B,
1986 ; #ZIT, 1993 ; FHEEIEH, 1995).

HEER

FllE#EOMBEERIITHNED o EH T 2 M
A, BEB L UEKEDOBETER, S owhlilEEEER
BACE> HIIBBREEOZEEETLHEAREC X
D, ¥116~18Ma DHIE L E 2 5h 5, BIR (1983) &
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Fig. 6 Generalized stratigraphy of the Lower Miocene in the Motegi area.

THIRBOMWEY - 1EbAE Y 0 — 3ALCE - BEES
HThsz e 2iEHLTED, KEIEF» (1995) &P
IR G S NI AR 5 B BRI ADHTER
THEM 18~19Ma 2HET 2 &, HiRE L THREBOE
R 18~19MafiB L HEEE NS, SHRTTHINERE
CEREBRINEMNIT.7TH0.4Ma B X (118.4+50.4
Ma (K-Ar &5 ; &fE-£, 1995) 0FRE2RTI L b,
LERoE LFE LB, —F, IHABOEED S I3
BFIED (1987) 12 & D 15.74£0.8 Ma @ K-Ar 4448, 5%
ABOEEBEEGEKEC DV TIRER - £ (1995)
kD 16.7£1.8MadD7 4 v¥av-bIvr (FT) &
RPBBORTVWE, &5, FIIBERTHO/INEBD
HEEIIC B W CEEESR L E/AEH Blow, 1969) O
N.8/N.OERHEED 5N THB Y (FEEIE», 1995), &
FizB1F 5 N.8/N.9BERT 2 b b Orbulina datum
HeEfE 15.5Ma (£, 1981) REET % L/NEBERTH
DEM 15.5Ma 3720 EHIBEFO FRER L% 3,
BAED & 2 AR L /NRBOMIC b 2 TRER T L 55
RO KE S ZTETH 55, LROBNHERB LV
ICEFERE2ERT 2 &, BIBEOERITH 16~18 Ma
LEzZHRS,

3.2 BMEEDBE L AMERH

S, BEET AN OXRE LD IIABHES

THE2RDKIMHBETH 2 (Fig.8). LMD BEE
(CC1) BEEKS2 DE FIcgEL, BEIX 10mBEE
TH5.CG1 D EMITFRIE~TA ¥4 NEEK AR
B (BEH30m) BEZS, —F, ThHOBESE (CG2)
ZKS2 & KS6DIcEIEL, 20~30mDEERHF T
3.CG2R*F D ETICHET 5 KILARSE & XHEZE
Reyizd, BBHTHS, 2B, CG1BIUVCG2f
EOHIEIFEIE N S0E OEMZR L, BRI 20° 5l T
R 3.

CG1(Fig.9A) : [UABE A5 5 KILMES E
FAEFEEY, SR THBER I 7EICHID A Z &
BEWzO L ATHEED EFE 2 5055, CG1 bR
A ~EBCEART 2, 72, CGLIRETFA V7Y
r—varuy@EOond, BEIRHFTHY, BEEEE
B Sy, BT RNTKRSA L &S O~ KD
5720, FNIABEAMUELOBLED NG, BEOFY
B 15ecmBTH 5. EAR~HEHBESE , EIKGE
v, MYy 7 AREBROBLRLIEEKIBDEB LT
HEErs6k 5,

CG2 (Fig.9B) : BbRIBELREDED»S 2
ZHBE~EBET, FheiEBchRT 2 EE0ERY
&, BOPHEIF20cmETH 5, WA ~EMABD
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Fig. 7 Geological map around the sample sites.
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Fig. 8 Columnar section along the Kisugawa River and the location and stratigraphic horizons of the sample

sites.

57D, BILBERA V7V r—v a V3RO S\,
BIKIEEL, BBLOEIRTHEY, <~ ) v I RAE
BOrzsrdbdhs, <Yy 7 ARBROBWELEE
KINBEB & CHIEEE» 5% 5,

7B, BEOREHMCEEEERET 27012, &
FTHCGLECG2DBUMWEBCRET 28E
KS2, KS6 8L UKS7 (Figs.7, 8) iIzDoW»T bRk %
B LSS HERT- 72, 2h s OBESIZARN

A & RROOBASEE R LZIET, BRE L UK
RETED & < FRET 5.

3.3 EEHEE

SRS 210 bTe D ES O BRFICER LA,
B2 T252THD, EAUNYEP T
Yy, AN AT YTV T DR BREGEE
NS TELILBRENICHSNTWBEDT
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Fig. 9 Outcrop photographs of the studied conglomerate beds. (A) CG 1. (B) CG 2.

(Otake et al., 1993), KR TER—F TNV Y v
RUVEBRAWa7 Y 2 fTolz, 88, 27
B OFEHHLIZIZ Brunton BRI VS A BFER L, %
7, CG1ECG2hoHiErEErZEn TN 10HEZEEL
TYH 7Y 7B 2w (Fig.9), 20%CG1IZDW
TXE B3, CG2 Izt 4 @BEmL, &5 27 @
DD S a2 7RE B U7z, ERXOENS 1 KF 21X
2ERQaATHEBF Nz, BEXOVWTE1IVA B
B) KDOESTRDOI TR 2R,

3.4 EHHEESURIE

a 7 Ek (B 25 mm, BAK 150 mm) i3 EBRE TH
BhyF—2RCTHEECRERE (B8 22mm) i
U Tz, ¥E6l U - BIE R OENX 237 BT h 5. B
BORE ZHEFAEMCREL TH 2 ERKHE
SMM-85 A ¥+ —R 15, EEREWFE DEM 8601 22 it
HREEEE B & CBEREE 2 Az, 27, £a 7538
WOSERWC 2081 vy VREREY, Z2hzhic
DWTHRBRERAL R EE L /-, EBRFERmREE (pro-
gressive alternating-field demagnetization: PAFD) &
ERFEEIERE (progressive thermal demagnetization:
PThD) & &> THEL D& EME % #ET L7z, PAFD ik
2.5, 5, 7.5, 10, 15, 20, 25, 30, 35, 40, 50, 60, 80,
100 mT QHEFV RNV TITV, BBEWEREGETY -V
anl 3EEEED Y V77—, BREBIEEER
=R HT 70, 140, 210, 280, 350, 400, 450°C & 4R
\BEREY, 208 25°CFOEEBE:2 LIRS
650°C £ CEML /-, BREABEHERIC b b WItERIF
BEBUREEC > THELY—V I &h, BERS
HEIZ 20 nT BUF, \BE EREIFH 15°C/min TH 5.

3.5 HERER

BRI
UTTREBEE « 5D & i BRPEERE O R 2 50R 4
3.

DCG1: EBEHEEEREOH%E Fig.10 k&Y. T
TOR4 1y PRI ZRRRMEMTE L Tz,
WY RERE RS 2 L IC X D & E % characteristic
component #f§ % Z L BT & =, Hl 21X CG1-11B
(Fig.10) Ti¥, NRM 5 7.5mT ¥ TREETHEAR
Fb R WREERZHEIDPRBD 558, ZTHLIREIIE
FGEE R LSS FEAANNEL Tw3, CG1-32
D b [AI#EIZ 350°C & TR AMMBEEL RV, ZhIUEE
DOHEREY NV TIREE 2R U DS S ERICFEAM
P35, KR CG 1-4 BELIA DEEZ D> T ik PAFD,
PThD @ | F ¥ &2 & D & %€ 7% characteristic compo-
nent * &3 LN TERID, ZhsiextL Tt oA
Oy RIS OB E S O 1R R R TRIERE T T o 72,
ZOKE, —RCEEERTVAVORER, BEEEO
HEREPBE U, CG1-4B43 PThD 07545 PAFD &
D BBIRINCARERES ZRETE 2 LHIL, BY
DHERENCDWT L EIERE (475°C) ZHEL 72,
Fig.11 W iHBEC X 3 ZREbOHEER L LT, CG1-7
B NRM 6 & ' 15 mT ZHREREEORIEBR 2R T.
ZOBr /oI AERRE TETH -2, FH—B»
BB bbb 5§, ZRPhOHEIERD
NRM Az 6o &R ohicd E6280F
£ E R Y Fisher (1953) OFEBE /T A—F —k=
24.8), WREE D F N FHOFALFIGE L TiE 5D & b3
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Fig. 10 Orthogonal end-point diagrams showing examples of andesite cobbles in CG 1. Solid and open circles
denote vector end-points of the remanent magnetization projected on the horizontal and vertical

planes, respectively, after each demagnetizing step.
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Fig. 11 Equal-area plots of specimens of clast CG1-7 before and after demagnetization. The remanent direc-
tions make tight cluster after demagnetization, indicating that secondary magnetic overprints were
erased effectively through the alternating-field demagnetization.
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Fig. 12 Representative progressive demagnetization of andesite cobbles in CG2. The upper two samples (Al &
A2) indicate stable magnetization, while lower two specimens show unstable magnetization. Refer to

Fig.10 for symbols.

BESNEHO (Fig.12A) ¥, HEIN LU TRLERSE
BERLEZERRSBESRZWHO (Fig.12B) KX
MEnD, AIFERCG2-6, 7, 9, 12, 14BETHY, Th
BIZDWTiE A oy FEREDAORIZEREENCDWT Y
BN OBRESSE I L C— BRI E M EEL
7z. —FH, BEEZOOTREELHLERABEL LW
Je, ERFSTERGFEROMETME, B ORERECY
L EBERIE LTz,

MR L D EERRSPELND b D L EERES D

BontwdbDEDMHERIZ DL TELIRILTAaL
5. Fig.13 i3 PThD OfEE % b & ICERL L 7o BUEREH
WMTH2, ZONT, ERTFRLULHESERT X V&
ERESBELNE Moy bRBOERZELTYL
5, ZOMDPOHAID Z LT BTS2
T3k,

1) RS DES NI ERENE NRM (#930°C) 5
280°C % TIIRILIRE DA 23§02 T, 280°C LARHIET
WZEREE 2 R4 L 600°C T NRM 58 123§ 3 R IHREA

— 547 —




WEHEEFRA & GE 465 F 105

14 p

12 f

0.8 |

JiJo

0.6 ¢

0.2

0 100 200 300

500 600 700

Temperature (°C)

Fig. 13 Thermal demagnetization curves of clasts in CG2. The curves for pilot specimens from which stable

and unstable magnetizations were obtained are shown as solid and dotted lines, respectively.

Ty BT ARMBEEOEE (J/Jo) B01MTER
3. ThicKL, ML DEERESPESIE VLR
#HZ 70°C IR BUC R EFRE LA L, 400°CiziswnT
J/Jo B0 4T ERS (bRATEEREFHE 400°C 1@
BT J/Jo #80.8~0.5),

2) BERBDDE S NI EHBHIH 500°C BLET T/ Jo
BO2LUTERD, 2D L6, SFENIBERED O
FaV—FE500C L EERED Sh, 6000 L ETIZE
A EBRBRERwZ L s, ERWHESEDE LTS
TAZAL, bLLBTi®bfreghssys / 2
FABEZOND, —H, BERRGVPRESEWVER
BHE280°C T T/ Jo 59 0.1 w3 dDdH Y, SPHEER
B = MD (B REX) BRI F OEIE 25K & vz O R ERE
WAL (VRM) 3K & {, ZhHPBEHCLVEEINT
BY, ELETNBIELEFOERLZ> T3 LR
ahs,

®KS2, KS6, KS7: HEEHMEBREROH %
Fig. 14 wwR"3. KS2 £ KS6 251X PAFD & PThD i
X D #2538 7% characteristic component 282 Z £ 8T
Eice, N4 oy MERRMUAOHIERRIC DWT—#
R R R TRIEE R LT, 20—, KS 7 XHERkx
LARREZEE 2R L, &EK characteristic compo-
nent 2R T3 Z LW TELL T2,

HitERAIERR

CG2 TR & V ZE Rt BB S hiz
Dol BEBEKST 2RE, FEELHS 2TLWH
ETEZVARLVTERY OHERB IO W THBEEL

72. BEEHIRHL AL (clast-mean direction) 8 & &S
DEIRGEALF AL OE X Fisher (1953) O#taticd &0
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Fig. 14 Representative progressive demagnetization of andesite in (A) KS2, (B) KS6 and (C) KS7. Samples from
KS2 and KS6 showed stable decay pattern through both alternating-field and thermal demagnetiza-
tions, whereas those from KS7 demonstrated unstable behavior.
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Table 1 Clast-mean paleomagnetic data from CG 1. Table 2 Clast-mean paleomagnetic data from CG2.
Clast N Demag. Decl.(9 Incl.(9 0L95(°) Clast N Demag.  Decl.(® Incl.(9 0L95(°)
1 7 15mT -17.7 56.3 1.9 6 2 20mT -163.5 2.1 -
2 6 15mT 85.1 -39.2 3.4 7 3 15mT -159.2 -22.5 6.4
3 8 40mT 67.8 -2.3 3.1 9 3 15mT -162.3 -10.0 1.7
4 3 475C -81.3 -30.1 7.3 12 6 15mT 118.6 2.6 8.3
5 5 15mT 134.3 -61.7 2.2 14 7 10mT 125.3 -36.1 2.6
6 4 10mT 13.3 -1.2 4.5

Refer to Table 1 for explanations.
7 7 15mT 70.2 -39.6 4.2
8 8 10w 97 284 25 my 251z KS6OTHOUE KS TR LT dHR
9 7 20mT 1620 -30.2 1.2 gegRandbok, ThoOBEREENCEE LK
10 4 10mT -43.4 -27.7 2.3 % Fig. 16 &~ ¢,
11 8 20mT -26.0 -51.9 1.2 SHEHEEET A FOXRE LERE S KL MHES
12 5 15mT 152.9 -59.1 0.7 i, WABTEROBEE - BIKUREELEETHE Z

> = H » 7, \

13 g 15mT 168.4 257 36 LREETHB., 27, BARHBALOEE 2T/ 8

N is the number of specimens measured; Demag. is demagnet-
ization level; Decl. and Incl. are in situ declination and incli-

nation, respectively; ays is a radius of 95% confidence circle.

BERRERFLTVWA I EERL TS, Table 312
BEFREDRZROBRETL TH 508, HEEIFEIEIC £
DELWHMOELL X UBEDOFISEL TN T
EFAEN D,

3.6 £ &

SEOEHESEED S, CG 1 DEEIZHE L 721t
FhiExRL, CG2 b RENREERZ 2D 20w b DDOFR:
EDFNMUADEFIED Sy, Lo 7T, CGlE
CG2 DB, KILMEEE L U CHRT 2N EE Lz
B ERPEZEL TS W2 S, —H, CGlk
CG2DEICIEET 22 KS2 &, CG2DTFLICIF&
FAWEKS6 I, IZITRMAE CHERE L R T

Table 3

Hoh~HEBIBEHREOKEIRD ST, bL
INERER S STAELRELTY, 2 ERERTIER
D SN D EEE KA (2 & 2 3, 1973 5 hEED,
1992) DS IFNSRBOEERH Y BREE > T
WBETH2D, ko THHERKILIEBDH» 5725 CG1
BLUCG2DOFERMBEL IR 2w, HI[EH
OB TERE R T HEBEIEE, 52D, WEEITKU
BRBEPEELRY, LT, THRELIUNEDTE
ERICHAET B KA LR ORBRTH A S, Tl
RECEbLT»CZREBXURBEPRDONEHD
D, FH5FHEEE~PEEY 4 XDOKIUEEED» 525720
CEBERHRT2REL IR DB EEZOND, &
Vo, EHRBRHAETILREV VBB LCEELLT
BH LU 2 & 2RTERIE, WEPEHAFEECBL TR
HENTHRY, ZheDZ s, CG1ECG20E
B EEE RIUNB TR OBEE & KIUREE Tk
>3,

Site-mean paleomagnetic data from andesite lava.

Site N [n ] Demag. D(°) I(°)

Strike and dip Dc (°) Ic(®) a95(°) k

VGP
at. ong.

171.1
-177.8

KS2 6[26] 25mT
KS6 5(14] 15mT

-37.4 NA48°E 18°E
-40.4 N41°E 18°E

-51.6 6.3
-49.8

113.1 85.3°S 1164°E
6.7 1302 74.0°S 66.9°E

-171.7
-162.1

N {nlis the number of sample[total of specimen]; Demag. is demagnetization level; D and I are in situ

declination and inclination, respectively; Dc and Ic are tilt-corrected declination and inclination; aes is a radius

of 95% confidence limit; k is the precision parameter; lat. and long. are latitude and longitude of the virtual

geomagnetic pole (VGP) position.
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Fig. 15 Directions of magnetization in conglomerate cobbles from CG1 (left) and CG2 (right). Solid and open

circles denote normal and reversed polarity, respectively. Ovals represent 95% confidence limit.
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Fig. 16 Schematic illustration of the paleomagnetic results
in this study. Positive results of the conglomerate
test from CGl and CG2 indicate that lavas and
volcaniclastic rocks below the conglomerate layers
including KS2 and KS6 have retained the primary
magnetizations acquired at the time of formation. It
is uncertain whether unstably-magnetized volcanic
fragments in CG2 originate from KS7.
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28, &7 CG 21 KS 6 BIFED KILIEEED © OBEERAL
TWAPERFHETER WS DD, KS2 2 KS6 B8R T%
TE R B ERAL A IR I S U T 91 2 BV R
LThLARERELE L., S5O 2 &, KFEEH
BB L EARE OB W BT R %
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(thermal remanent magnetization: TRM) 2{&#E 1L T
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T E IR BENE , 3 5 I EBRIE KRS
DEIWCEMTIT LR NI ERE, KIEDO TS
IR REFEEI LW, LaLedss, KUEon
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