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Paleomagnetism of the volcanic rocks and the pyroclastic

flow deposits in the Hitoyoshi basin,

Kumamoto Prefecture

Masao TAKAI

Abstract

Paleomagnetic measurements were made on the Pliocene Watari andesite, middle
Pleistocene Hisatsu volcanic rocks and three younger pyroclastic flow deposits collected
from the Hitoyoshi basin, Kumamoto Prefecture.

The remanent magnetization was measured on about 100 oriented samples from

19 sampling sites.

Stability of the NRM was tested on one or two pilot samples from

each sampling site by alternating field demagnetization.
The Watari andesite shows the reversed magnetization.
The Hisatsu volcanic rocks, which have been referred to middle Pleistocene, show

the reversed magnetizations.

Accordingly, they seem to have been formed in the youn-
ger part of the Matuyama reversed epoch.

Three pyroclastic flow deposits (lower Kakuto, upper Kakuto and Aso-4) show
the normal magnetizations. The fission-track age of the lower Kakuto pyroclastic flow
deposit corresponds to the Blake event (108, 000—114,000 y. B. P.) in the Brunhes normal

epoch, which was first reported by SMITH and FosTER (1969).

Such a reversed event,

however, was not recognized in this pyroclastic flow deposit.
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Table 1 Stratigraphic sequence of the Hitoyoshi
basin (after MIYACHI, 1978)
1
< g Alluvial deposits
I o
Younger gravel bed
Aira pyroclastic flow [l
2
()
< 2]
% o5 Aso-4 pyroclastic flow
g8 8
_—
s )
PN Upper Kakuto pyroclastic flow
» o |5 Sz
= > O
g g | e=
5 2 Lower Kakuto pyroclastic flow
=t 2]
LA
< A Older gravel bed
*1 Amabukiyama andesite
= O
2Ew
98 91 Kanomegawa andesite
e =
Ugawa andesite
o Tamachi tuff
‘= O
e ’2 2 Upper
% £ member Yamada tuffs
g gl ES 1&2
5] 3 T, ' Lower
50 5}
) 2 member
z o ?
Watari andesite
% o
15 @ .
< IS} Shimanto Group
o {

* Eruption order is unknown yet.
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Fig. 1 Geologic map of the Hitoyoshi basin (after MivAcHI, 1978) and
sampling sites. Numerals indicate sampling sites.
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Fig. 2 Change in direction of magnetization in the course of progressive
AF demagnetization. Projection is the SCHMIDT's equal area.
open circle: upper hemisphere, solid circle: lower hemisphere,
G.G.N.: geographic north, 2: Aso-4 pyroclastic flow, 5: upper
Kakuto pyroclastic flow, 12: lower Kakuto pyroclastic flow, 13:
Ugawa andesite, 15: Kanomegawa andesite, 18: Amabukiyama
andesite, 19: Watari andesite.
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Table 2 Results of paleomagnetic measurement

Site . D I V.G. P. JnX10™*
No. Rock Unit N °E) (°) K x 95 Lat. Long. (emu,g)
1 3 348 +47 394.8 6.2° 79°N 23 E 2.43
2 Aso-4 3 354 +42 4955.8 1.8° 80° N 14° W 7.87
3 pyroclastic 4 354 +40 156.1 8.5° 79°N 18" W 4.17
4 flow 5 352 +43 1154.8 2.3 80° N 3w 6.45
5 8 347 +47 339.0 3.0° 78° N 24° E 4.02
Upper Kakuto . R .
6 | pyroclastio 6 | 32 | +48 | 2004 4.3 N 3 E| 38
7 flow 4 345 +45 1324.2 2.5° 76° N 21° E 9.98
8* 6 346 +41 485.4 3.0° 75° N 9 E 1.14
9 Lower Kakuto 9 358 +48 330.7 2.8° 86° N 200 W 2.09
10* pyroclastic 5 349 +42 1404.7 2.0° 77° N 4° E 1.61
11 flow 8 356 +49 864.4 1.9 86° N 8 E 5.52
12 4 353 -+49 904.6 3.1° 84° N 22° E 3.67
13** Ugawa 5 180 —43 324.1 4.3° 83" S 131'_3 E 1.39
14** andesite 6 175 —41 638.0 2.7 80° S 159° E 3.49
15** | Kanomegawa 4 206 —24 271.9 5.2° 59° S 74° E 5.27
16** andesite 6 214 —28 370.8 3.5° 55° S 62° E 4.21
17** | Amabukiyama 5 140 —48 568.3 3.2° 56° S 134° W 5.01
18** andesite 6 149 —48 661.3 2.6° 63° S 138° W 3.61
* % -
19 Watari 6 146 —42 45°2  10.1° 59°S 1460 W |  2.66
andesite

N : number of samples measured, D and I: mean declination and inclination of remant magnetization,

K !FISHER’S precision parameter, @ 95 semi-angle of cone of 95% confidence for the mean direction,
V. G. P. [ virtual geomagnetic pole, Jn: intensity of NRM, %* ! direction of remanent magnetization
after AF demagnetization of 150 Oe, * % ! direction of remanent magnetization after AF demagnetization

of 200 Oe.

B3R HHMEHTCOEOEHEAT M

Table 3 Mean directions of remanent magnetization for each geological unit

. D I K a 95 V.G.P.

Rock Unit N ‘E) ) Lat. Long,
Aso-4 pyroclastic flow 15 352 +43 258.3 2.4° 80° N 3 W
Upper Kakuto pyroclastic flow 24 345 +45 280.6 1.8 76° N 21° E
Lower Kakuto pyroclastic flow 26 355 +47 285.4 1.7 84° N 0°
Ugawa andesite 10 177 —42 366.3 2.4° 82° S 150° E
Kanomegawa andesite 11 211 —26 164.8 3.8 56° S 67" E
Amabukiyama andesite 11 145 —A48 315.6 2.6° 60° S 136> W
Watari andesite 6 146 —42 45.2 10.1° 59° S 146° W

Abbreviations are the same as those in Table 2.
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Fig. 3 Change in relative intensities of re-
manent magnetization by AF dema-
gnetization. Numerals are the same
as those in Fig.2.
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Fig. 4 Mean directions of remanent mag-
netization for each geological unit.
Projection is the SCHMIDT’s equal
area. open circle: upper hemisphere,
solid circle: lower hemisphere, cross:
direction of the present geomagnetic
field, G.G.N.: geographic north,
1: Aso-4 pyroclastic flow, 2: upper
Kakuto pyroclastic flow, 3: lower
Kakuto pyroclastic flow, 4: Ugawa
andesite, 5: Kanomegawa andesite,
6: Amabukiyama andesite, 7: Wa-
tari andesite.

855, BIE (1979) 13, 7S (1976) OFESMD
KFHREY O R E2BZ 12 Lah b, BREWH
B & B & O R R A IR KPR I,
BRI RE S S TR « WEAHR S 72 1 129
XNDBERNTWVES, FEPIZHIES 1979 O®WEL
727 4 wva s by P ERE AKX TE
BOERIIGE B.P. (5, 1971, Tok; FER 5.
1973, 749 ar e bI o 21R) IKIBIE-HT S
», B 1979) OXHEERIFEF— 20 bHAING
W, L L, SEOEMEKOHEMERL, AEEH
AT BINATEK G T LB - WEEARIR &
W, BASPICHERHERICT A5 L2RL TV A,
2Oz L. SN Ok OB R ON L E,
EELEETHS.

MARENER LBE

KWMATE L OFREBESL S, 2bdbflEs <t
pyroclastic plateau % {E- THOTHL W5, AT


library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked

library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked

library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked


132 (=1

KR BB & TRERE & BRI, BH# (1979 12k
PREINTVB LI, BESEL- TWBHEIT
i BICEWVESILZHA TVRY .. BORE2EA
TW3 720, ZOEIIEETH 3. EHBEIZO>VWTD
T4 9¥are bIorERER AFTHEOERT
#Exh, 8254 B.P. (AR5, 1976) r#&Ex
N3, HHBEKOIESRIL. ESRERT S
TINAEEXFETE FEE LIdRAICBWT, FHTI0°1Z
EEVWYEDH S, LEELTEE LI, AL ENT
DB, BIXU 74 9v a3l bT o7 EROBEVD
5 b BHEHICIIER SR 5N 5. Z DD HE OB
LA EICERRED SNz LBbh, HBKKERIC
HLT2bDEEZLNS.

FgR— 4 RBER

Z DKL, FIERKHERE DS bR H LW
BHEICTHY, FHNTE, BEPREMR LERS
HIEE fISIE 2T LW 5. BHOERE, >31, 000
£ B.P., 33,0004 B.P. (KiGosHI et al., 1964,
uC ), 26,0004 B.P., 33,0004 B.P. (—f&5,
1965, “C ¥ ), 29,0004 B.P., 35,0004 B.P.,
39, 0004 B.P., >43,0004 B.P. (/NEF5, 1977,
uC ¥, 29,0004 B.P. (MO, 1977, 74 v a
b5 9 LWVIEISITIHREIN TV A,

—75, EHIESENPIFES 5, Laschamp event @
FfRZ, BONHOMMET ef al. (1967, 1969) 1= X #i3,
8,000~ 20,0004 B. P., Cox (1969) iz&hid,
20, 000~30, 0004E B.P. XN TW/=28, Z OERIC
i, B, BB bnB L9112k 572, BoNHOM-
MET ef al. (1967, 1969) »3#)% CHIERHML 2 HE L
727 5 2@ Laschamp & Olby O#sAOEREIE
W& X, HALL et al. (1978) 1%, 45,000
+2,5004 B.P. (K-Ar &) k48,4007, 9004 B. P.
(°Ar-©Ar) 2\ 2 H#E L, GILLOT ef al. (1979)
& Laschamp DOEEIZOWT, 36,000+4, 0004 B.
P. (“C#, TL &, K-Ar ), Olby OEEIZOW
T, 42,000+5,0004 B.P. (MC #, TL #, K-Ar
B VI ERLDVEVEREZ ZLZNEE LT
3. 72, =2 F5 Y 7O Lake Mungo O A¥H#
o+ oRSHIE (BARBETTI ¢f al., 1972) &
VB ORBEHEREY O3 7 OB <l E (FREED
et al., 1974) » 5, 3 F4EB.P. 12 excursion 3%
ROz bW HE»H 5.

Dk DI, HBEKOPERER excursion A8 Z -
72BN, BIRR- 4 KRR OERBERIIES T 528
THIBES DRERS R, AN REFRTH 3.

F

H

*

¥ & B

BEABAS AT T KB B X KRR
B OELMEN 2R, BABRIRREHEL .

1) BERUESE CEEALIEET, T T
ZRY. BICHEREE AL EEL, Matuyama reversed
epoch DHBICER L7z LZ L 5N 5.

2) IABEKFREFEEN, Blake event ORI
MMT 345, WHRIERVHET, BEELEERE
RY. MAREKRELEE, F#E-4 KR ERR
%R L, excursion 7z XIZRVWHIERD S 7.

3) AHMEROMMATEK PR FEE & R BT HER I
DT BIEEF - WEEAFERIL, 74 9o¥ s bTy
ZERTI, 1BIE—T 50, HHRESOREE» S,
B 5 I R % BT 3.

31 B X #&

TERERE  FHEZE976) : E MO KRR Y —BE
gy Ca-Mg-Fe Hic & 53— BIRRE,
51, 151-182.

EHBHEAST) : MABEHI VT I ORE (HE).
i, 63, (742), 443-444.

BARBETTI, M. and MCcCELHINNY, M. (1972):
Evidence of a Geomagnetic Excursion 30, 000
yr BP. Nature, 239, 327-330.

BoNHOMMET, N. and BABKINE, J. (1967): Sur
la présence d’animantations inversées dans la
chaine des Puy. Comptes Rendus Acad. Sci.
Paris, 264, B, 92-94.

and ZAHRINGER, J. (1969): Paleomagne-
tic and potassium argon age determinations
of the Laschamp geomagnetic polarity event.
Earth Planet. Sci. Lett., 6, 43-46.

Cox, A., DoEeLL, R.R. and DALRYMPLE, G.B.
(1964) : Reversals of the earth’s magnetic field.
Science, 144, 1537-1543. )

(1969) : Geomagnetic reversals. Science,
163, 237-245.

FrReeED, W.K. and HEARY, N. (1974) : Excursions
of the Pleistocene geomagnetic field recorded
in Gulf of Mexico sediments. Earth Planet.
Sci. Lett., 24, 99-104.

ERZEHE - REHBE AT : UBEHD A+ =D 4
oFEMRHAE. ki, 15, (3), 111-119.

GiLrot, P.Y., LABEYRIE, J., LAjJ, C., VAL-
LADAS, G., GUERIN, G., Poupeau, G. and
DELIBRIAS, G. (1979): Age of the Laschamp
paleomagnetic excursion revisited. Earth Pla-
net. Sci. Lett., 42, 444-450.

WEERE - FEAT - 85REE - BN & - DHREE
1964) : dbMoBEECE T 2 EME. BIED
2, (62), 83-108.

HaLL, C. M. and York, D. (1978): K-Ar and
2Ar/¥Ar Age of the Laschamp geomagnetic
polarity reversal. Nature, 274, 462-464.

BIRAE=(1979) : BREB®B & O ELBER OB FEN
WrgE, WEARRAE. 1-18.



library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked

library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked

library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked


HEARE AT ZHIO KIS - ARIRERY OEHRE 133

—&iER « NFRE - FIUKER - KEEE1965) - i
ggi’f’;’zﬁ%ét & 5 UC ERHEE. BE= 2 — . (133),

KicosHI, K., LiN, D.H. and Enpo, K. (1964):
Gakushuin natural radiocarbon measurements
M. Radiocarbon, 6, 197-207.

WAME—(1952) : [ AL, sHEKBBENE. Suki
BRHE.

E 3R (1966) : lER R AT RZHOD & 7 ARHERY.
JUREFE R, 13, 25-33.

MivAcHI, M. (1971): Geological and petrological
studies of the “Shirasu” in southern Kyushu,
Japan. Rept. Earth Sci., Dept. Gen. Edu.,
Kyushu Univ., 16, 7-37.

HHiREA9T8) : ERR AT RO KFGHEREY. U
*ﬁ%ﬂbﬁ*&: 20: 9-17.

TR X - BEHIN3E(1973) ¢ BN AWk @ Fission-
track 4EfS. 2485, 68, (7), 225-229.

(1976) : EAM kB D Fission-

track 448 (2). B8, T, A1), 360-362.

| AT (1978) : FER AR EEY T O RETO 7 4
vi¥ale bIu ZEM kL, 23, (4), 231-240.

AARAEW974) : BRETERMEIC IS T 3 BHURD
BEF. BAREILE (% . Y%, (), 16-22.

NEFRTE] - NAEEK c BAZSTLE - FMBPF - HEE
AT : THMEOME, MFAEHIERE (5
T o 1 #EXIE), 145p., HEHHAER.

IS S - PR - [LE/AKRA979) : Blake event
i% local > global sHIRSKKERSY» (HE).

BA#MREIBSESEORFERTRE, 142,

SmiTH, J.D. and FoOSTER, J.H. (1969): Geoma-
gnetic reversal in Brunhes normal polarity
epoch. Science, 163, 565-567.

BN 5 - mlEE - B EAEA962) : AFRHTER
OB G REAHELE, (10), 49-56.

BTHER - S 3 (1971) : AR KRR ERED
UCHEM,. HEM, T1, (6), 339-400.

iz #1960) : fEFEX LXK DX LHE % 8 5F 5.
90p. , K EEDRIBIAPT.


library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked

library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked

library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked




