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Abstract: About 300 granitic rocks exposed in the Ashio Belt (contains partially Jouetsu Belt) situated in the
most eastern part of Southwest Japan were collected. And they were measured on density, porosity, magnetic
susceptibility and Natural Remanent Magnetization. For more detailed observation, Ashio Belt was divided into

three area, north Ashio area, south Ashio area and south-cast Ashio area.

The results are as follows:
1. Density

The mean density of the Ashio Belt shows 2.65 (g/lcm’ =10’kg/m?®), which varies from 2.57 to 2.85

and its mode 2.63. Three areas show 2.65, 2.65 and 2.65, and its mode 2.63, 2.63 and 2.61, respectively.

2. Porosity
and its mode 0.40, 0.54 and 0.59.
3. Magnetic susceptibility

The mean porosity shows about 0.83% and its mode 0.50%. Three areas show 0.75, 0.92 and 0.81 %,

All the samples can be sectioned within a zone bounded by two straight lines in a

density-magnetic susceptibility chart: The samples in the Ashio Belt lie mainly near the lower line (north
Ashio area and south-east Ashio area) and partially middle zone (a part of south Ashio area). There is no

sample along the upper line.
4. Natural Remanent Magnetization (NRM)

The relationship between the density and NRM could scarcely

show the correlation, but the magnetic susceptibility and NRM show more correlative.

Konigsberger ratio (Q,) s of the 90 percent rock sample show less than 0.4.
These results are summarized in Table 1. (physical properties of the Cretaceous to Paleogene granitic rocks

in the east Japanese Island).
5. Oxidation ratio

In order to define the relationship between magnetic susceptibility and the oxidation state

of iron, molecular ratio (2Fe,05x100)/(2Fe,0;+FeO) termed the “oxidation ratio”, was calculated for
1,200 Cretaceous to Paleogene granitic rocks exposed in the east Japanese Island. The plot Fe,Os (as total
iron) against the magnetic susceptibility value divided into three groups (low magnetic susceptibility,
intermediate magnetic susceptibility and high magnetic susceptibility), exhibits considerable scatter in
these plots. It makes difficult to draw definitive conclusion about trends. But it is possible to find a slightly
correlation trend. This fact means that several causes participate to decide the magnetic susceptibility value.

Keywords: density, porosity, magnetic properties, oxidation ratio, granitic rocks, Ashio Belt.
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Table 1 Physical properties of Cretaceous to Paleogene granitic rocks in the east Japanese Island.
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Fig. 10  Relationship between Fe,O; (as total Fe) and oxidation ratio of Early Cretaceous to Late Paleogene granitic rocks distributed in
East Japan
a: noné) Kitakami Mountains, b: south Kitakami Mountains, c: Kurikoma - Narugo area, d: Taiheizan area, e: Murakami area, f:
east of Hatakawa Fracture Zone (Abukuma Mountains), g: west of Hatakawa Fracture Zone (Abukuma Mountains), h: south Area
(Abukuma Mountains), i: north Ashio area, j: south Ashio area, k: south-east Ashio area.

(The four symbols of ¢, m, A and e in the figure represent low magnetic susceptibility, medium magnetic susceptibility, high
magnetic susceptibility and magnetic susceptibility of adakitic rocks, and. each trend represents each symbols respectively.)

B+ cnl, it 4o —7) LR 1 M ERIER D 57-0Th 5. S, 56 n7-1t
TN —=TR)ORBEBIAREL, FZhoilfloZ oz bz s b k7 30~70% Th -7-. ZOHK
b, ZALHPH ORI L2k, Bk 3 EH4%5] &, fERBEIZE TN HMBESIEDOATH 5 & §



WIELE B & R 7= A i — 58 = AedE

g west of Hatagawa F.Z(Abukuma)

L

AR (B - KHB)

h south Abukuma area

== a2
i [0}
E 70 & 70
° e o ** ]
1S 60 ¢ L I g 60 .- * -
2 . ’, ~ n ﬂ-\ ° o
50 * %;%_‘ * 50 ——— o Jtet o ‘:
| | * *7
* . \_ » * . . l
Pvigan e v s SV
40 R - - 40 = < p =
¢ * . * e o
30 30 *
y = 11.3448x + 58.686 y = 71.7506x + 68.561
20 R2=01834 20 R2=05214
10 y = 41 2055x + 54339 10 = 115921x + 55266
R®=0.1723 R® = 0.2584
0 0
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Fe,03% (as total Fe) Fe,03% (as total Fe)
i north Ashio area j south Ashio area
80
= = 80.0
o o
) [ .
d 700 ]
— n_: ’: am
] ) s (oA ®
€ 60 - £ 600 ] 2
L | [ 1 T—— -
50 ’V 2 n 50.0 Ll S L "
. ‘ o | o . Q& 0‘ \ *
e *. . T—3len e R = -
0 - "%“ 30 400 * 05 “: Py * + =
* P oo ® X3
o o | ® ¢ * * Y o
30 - {‘ 4 300 & fz f ,A‘O \ hd
y = 11.9401x + 58.307
20
y = 10.4293x + 42,534 200 RT=0179
" R? = 0.01 L
100 V=2 T128x+48:
R*=0.124
0 0.0
0.00 200 4.00 6.00 8.00 10.00 12.00 14.00 0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Fe,03% (as total Fe) Fe,03% (as total Fe)
k south—east Ashio area (Yamizo)
=80
w
o7 ]
3 ]
E60 [ ]
50 * =
o
*| o
© * £ | °
*
* *
30 N \"‘\
*
2 V= TE12401x + 424
R®=0.2973
10
0
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Fe,0,% (as total Fe)
[\, e
IO Hix
Fig. 10 Continued

5EHANERT23TELZ66.7% KD HTH S
2, WET 2O E O TFEEE LTI TL 572
W &0 EEICIR T 2 IGA IO S Gy TL
VR, N A a4 E) OFBERL Tl RED
b5, 66.7% FSEA —EBIZ RSN B2 T hidEfb

DWE ZoOM»d 30N, ZThbldsk
OFEEL, ST Zh MR 10K, a—k) %
L7 ZOMBRIYUTOLS THS.

a. 11 ISIZ OV RO O gk & A & L IRLIEO M %

—KA (y=ax+b) TRz, WIFhOHIK S ELED
BRI TCHELEZZL—F B3 L—F) O+ L
YERRD SN, ThoBBALEOM X IZIE U T
e MILEBAET LTS, Ria e LT~
A F 2 THEEREOHMELIIKT LTS, Ll
B R 3, Ko by FizxL
THOIMETH10—15%FUIEDIN S Y F R A 6N S,
Ban~AF 22D PEAREDZNVERIZAT
BT UAREMHSE O RILDEIG BN DN &iC &



WEFRADIHGS  20104F F61E Hl/25

B3EDTHAS.
b. WIN O B L LED R E X ITHE > THH
L7z, find L7z k902, kofiaibd 29 &k 200
KORE, WEEEERT 2720 4 DOMIRIZK ST L
72 (7 &4 NEERE, ©g=600 (% 2.60) PLE,
il 60—600, [F] 60 L), ZDOHEHRIZZh 5 DNEIZHE >
TRDZFL Y FBME T LTS, kg=60x10° LA i
MRS A 2 Gk nh, £-3RBREG T VG
gt (BEmEME) fEafEE AL 5 h, K.'51=600x10_5u
i3 b 2HEELL EOBO BB A & £ h B sk
EMEHETH 2 FEERL TS, JEERIE ittt
K5 =600x10" B DRk 1= 2358 & 2 R S FE BRI
1244, kg=60x10" LA T OB SR IZ D 20, 1
AL Bl T £4=600x10" LI, [ 60—600 D ikk
BoOBE 2L 0Lk & Rk 60 LLTF Ok s A &
v, dE R RIS TR 65=600x107 (% 2.60) LI E
DFRBED B A3 RS 1A e, Bl ERER L S T IR R
Wt GBS DIsicaeohd 72 H4 e
A, kg=60—600, [[60LLTDIETH, deHHAE Ll
i & 512600 DL (@) AR 3EHE T &0 A4
NEERE AR TIZIEADEPTH B, MBS Y
13 600 DL EARTERHE A< &<, m Bk R R s
% 600 U LA/RTEDIIFRE RN 725 50, 151k
Fe ORAE (L il sk & & ~ A @ 4 M HphIC
X4y & (fEH, 1984, 1985 ; BEA, 2006), » Ok
B BOAE & Fe,05 (28K DZALIROAEIZ K
DRWD 7= b LY F OGRS IR, M g, 2R
A, R (LB 2 &8) 13 cg=60 LT O
B G OEIGAEEINIZ 20,
c. FREBalzOVWTHEL L A% &b Ll (11 7)
DI EN2E 7 & A4 MNEAERMS (Si0, 63.8~
71.0%, Fe:03 5.87~1.68%) (&, DAL 2 TILH Y
FHIIART Fey03 (428k) DZALHIPH 2 IER Ik < £ %L
ORI A R B K =, FTEBR LR EE (I B%
W BB O FRVES  (BhLERAE R PIRES 5 & ORI
WRHET 7 —, SiO; 62.55~71.44%, Fe,03 4.43~1.81%)
ZIUCHEST S, ZHETH A4 VEERMEDE O~
v OMWEE, HMEORHERTEDOTHAS. F7-
Z DAL LD — 25T k9 D BEGRAN 66.7 2L T 5
DA & 2 DORERAEFFODH & Kl o,

Ak AL ILO BRI, KRR & B ix
HHIBE®RE2TRT 00, #EO®RSIZ&L bRk T
ST 72 3 DDERIE T Eh A R DEBEL TR, 4
DR TR A, Fe0; (28F) G ®REBLILOK
BRI TREE DK X X 2 BT 5 2 L I3
feEZONS., ZhiZiFyTicdNzks1iz, v
v RANDENR, EARFORES & ORISR Z &<
OPDBERNEZOSNDB N, 5%, WHEENR, v 7~
R, REWSEMOF FESEREE L&D, KDGF

Mz BB e Bbh 3.

8. REXICR S h 3 TEEERDHE

RHARIZFEEH T 2 i — 5 58 = Adf B %Y 1,200
AREORILILEEDERD LD B1ER) #2175 LU
TOMTH S, ZhE THRIGEGIIMEBRT 2 E
UCHAE A AR, PEs HARIZS T 5 NSO - 722
A (L4 &) FHERENICRTHEHARD
s (ALY ISE L T3 HRTHh 5.

1) HEIZOWTAD L VITHEED 0,=275 @A 5D
BAt LD A TH D, 2.66 LT &R OIEH L
HgD—iBks LU BREFICALNS.

2) FLBRHFIZIEIZ09% LT THD, ZORMED 0.7%
TRHEAL OB R LG, HIEICRTE KRELE
boxnEDLEZILNS. FEBREOHAIZE
FLBRFR TN X0,

3) TR RAE AL Filidth A R 5 < SR ETE
HETHD, DWTHEERIBZRSNhS 7 4 74
MEAERE E U — IS ko —5Th B, D
TRl R L R EE B Ry — )RRy LS 300 —
600x10° FEZEDOREIA A BN B,

4) 0, It (Konigsberger ratio) (&K% 0.4 LINIZAD,
02LUTHREL . ZOZ LRMKRERE1TOY
&, BRI DOREMAL DOREIIIEE BT % BED
e

5 ftFEoRkEx (55, h, W) THHEL A%,
gLt (oxidation ratio) & 4@k (Fe,03) THHLL,
AitgdgiC 1 IRACTHBI A RO 72 & Z A bFROK
T XTIB CCHBIRMRIESKRE 2 2 0, HEIREIT
i <, MEOBIZWHL D DBERMBIET S
ZEMHEIIE B, iz UTTERS B S DA,
ALE (WS EaaE) IS h0SEGH = & B
BZFT—RWICREL DT EVWHEERKRL T
WhinEiEbhs.

BE AR Z X &0 2120 D EEREEANR S U O &
R S B LR A R & R OIS DN T
Z< DS EHW . ZZICEHORERT S.

X B

Bateman, P.C., F.C.W., Dodge, and R.W., Kistler (1991)
Magnetic susceptibility and relation to initial S1/*sr
for granitoids of Central Sierra Nevada, California. J.
Geophys. Res., 96 (B12), 19555-19568.

Buddington, A.F., and D.H., Lindsley (1964) Iron —
titanium oxide minerals and synthetic equivalents, J.
Petrol., 5, 310.



PIBLE B © R 7= Pk — 5 28 —ACERA (B - KHR)

Fh—W (1986) Ly - EREw ORGEHE 2R - A
AR b [ BB - 2R i
no.3 84p

R AL T R AR L ER (1978) ER{L=2RIEUR DAL
oM 2. WEERA T3 AT no.51, p.280.

Dodge, F.C.W. (1972) Variations of ferrous-ferric ratios in
the central Sierra Nevada batholith, U.S.A., Proc. Int.
Geol. Congr., 24™ 12-19.

TEASEHE (2006) FAHIEKFILEAAER S B A RD S
Az, SO, 35, 253-269.

GRS - AR ERL - N EfeE (1977a) BRI EK
fERERIZ DN T —HRAKB G- ORMEIZFH ¢ T —.
MAGMA, 51, 8-14.

SR - AR - A B (1977b) WEZEREE,
43.

T 5h (1996) HESEAMHETTORHME D 7 — o el
B & EPEIZ DN T D 2—3 ORI — 8 1EA#E 2 7
— DA —. Ak, 91, 364-372.

o gh - KEKHE (2003) PrEELE ¥oh & R 7= Al
— 5 AL B A — 2 0 1. #AL LSS, st
FARTER, 54, 303-313.

A 5h - KRGKHE (2007) PEUE R & W7z AL
— 5 SRR -2 0 2. HALH AR,
FWTHER, 58, 239-252.

FrHIEA - KB 2 Dgkes = - BRI - N T8
mFSFIE (1971) Jb kRilidh, PiifcqER S EH O
RIX Gy, AR, 65, 230-245.

IR A (1999) o MR USRS KA 2,
248p.

Lindslay, D.H., G.E., Andreasen, and J.R., Balslay (1966)
Magnetic properties of rocks and minerals, Handbook
of Physical constants, rev. ed., Mem. Geol. Soc. Am, 97,
543-552.

FFLOERS - T ESHE (1956) 5 F4y 1 HWENE  [hE
k). HWEFHAT.

Rezanov, A.ILK, Shuto,.S, lizumi, and T, Simura (1999)
Sr and Nd isotopic and geochemical characteristics of
Cretaceous — Paleogene granitoid rocks in the Niigata

area, the northernmost part of the Southwest Japan.

Mem. Geol. Soc. Japan, 53, 269-286.

FEFIESE (1984) Aol L — S Lt sk oD SE 7 58 —Ac A
BEH-—ZO 1L RE—GBRv A0 F 4 bap—. b
'BHE, 90, 865-874.

FEFHEE (1985) s 1L — S Lt sk oD S 7 28 — Al
af— 2o 2. PR &AL b obi—. WE
ME, 91, 1-17.

SeH B - MZEACOR - B % (1973) UL OAE
fl 75 0D K-Ar 54X, e H i, 24, 513-518.
AL/ E NI L R S U R NI SRR N NS
WA - BEIER - JRBRS (1991) 20 oy

1R (80 |, B AL

fiy W5 - EHEBOE - RS - B IER (1985) 20
Jioyd 1 HEX Rk, WERIAAT

EAE W IOCEIA - MIRRSER (1996) [HR 1Lt Ik
DR ], SRR ZE 8 (5 153 1 XE)
MO A AL

Takenouchi, K., and Y., Takahashi (2002) Deformation
history of low - grade shists in the Joetsu region,
central Japan -Correlation between the Kawaba and
Mizunashigawa metamorphic rocks-. Jour. Geol. Soc.
Japan, 108, 794-805.

PINESE - DIRERE— - BIRSE R - IR R 55 (1994) 20
Jioy o 1 HEX [ S E A

TN - REESCH - ke 3 - DRI - B ae sk -
IR RS- ZHEE A (2000) 20 Hiyod 1 HUEIX, [H
el B AT

RKNFE= (1972) R LB ALER o #% 5 v A= AR M KR
G, 201, WH. 85 67, 193-202.

KAKE= (1973a) e FREILBALES Ot B rh A A KOk
HH, 202, BAGCISESSEM O E Z D
E. &k, 68, b6-29.

RNKE= (1973b) 2R IListALER o> B ] rh A AR AR
HH, T O3, EEER L RIRIE . S, 68,
78-96.

HH M- EIHREE - HEARB A (1976) JUEILR DM
HEREmOME. WHYmE 135 15-24.

(1 : 200942 H 25 H 5 2B 200947 A 17 H)



