HUEFREDT H ],

851%, #10%, P.495-504, 2000

2R - EXUBRICHHm T 2PFROTERET7rv a2 IV 7ER

FREERA WARBRT: SFES EFE B EIEAC

Yasuto IToH, Akiko YAMAMOTO, Hideki IwaNO, Tohru DANHARA and Mahito WATANABE (2000)
Paleomagnetism and fission-track ages of the Miocene sequence in the Kanazawa and Iozen areas, cen-
tral Japan. Bull. Geol. Surv. Japan, vol. 51 (10), p. 495-504, 7 figs., 2 tables.

Abstract: Miocene sequences in the Kanazawa and Iozen areas, central Japan, have been subjected to a
magnetostratigraphic study and fission-track (FT) dating. Characteristic mean paleomagnetic directions
have been determined for six sites in the Iozen Formation (Iozen area) and one site in the Nanamagari
Formation (Kanazawa area). All show reversed magnetic polarity. Although mean directions of samples
from the Sunagozaka and Shimoaraya Formations have not been determined because of secondary mag-
netization, progressive thermal demagnetization tests suggest that they have reversed primary compo-
nent. Together with diatom biostratigraphic data, the reversed polarity interval in the Kanazawa-Tozen
area is assigned to the Chron C5Br of the standard geomagnetic polarity time-scale. Three zircon FT
ages in the upper part of Iozen Formation range between 15.0 and 15.4 Ma, which is concordant with the
magnetostratigraphic correlation. In the Kanazawa-Iozen area, the Nanamagari Formation, correlated
with the Crucidenticula kanayae Zone (NPD 3A) of diatom biostratigraphy, and older formations vield tilt-
corrected mean paleomagnetic direction with significant easterly deflection in declination. Coeval paleo-
magnetic data along the Japan Sea coast of central Japan have similar directions, whereas most of the
units correlated with the Denticulopsis lauta Zone (NPD 4A) indicate smaller or insignificant easterly
deflections. Therefore paleomagnetic studies imply that the clockwise rotation of southwest Japan asso-

ciated with back-arc opening occurred around the latest Early Miocene.
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Fig.1  Distribution of Neogene sequence in the Hokuriku
district and areas of paleomagnetic studies.
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Fig. 2 Diatom biostratigraphy and magnetostratigraphy reported from the Kanazawa, Iozen and Yatsuo areas. Correlation of
diatom bichorizons and diatom zones (Yanagisawa and Akiba, 1998) is after Yanagisawa (19992, b, ¢). Magnetostratigraphy of the
Kanazawa area and Yatsuo area are after Itoh and Ito (1989) and Itoh and Watanabe (2000), respectively. Solid and open symbols
correspond to normal and reversed polarities, respectively. As for the Yatsuo area, magnetic polarity data without numerical
mean directions are shown by square symbols. K-Ar age in the Yatsuo area is after Shibata (1973). Paleomagnetic sampling hori-
zons of the present study are attached on the left side of columnar sections.
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Fig.4 Results of progressive alternating-field demagnetization (PAFD) and progressive thermal demagnetization (PThD). The
vector-demagnetization diagrams are drawn in is-situ coordinates. Unit of the coordinates is bulk remanent intensity. Solid and
open circles are projections of vector end-points on horizontal and N-S vertical planes, respectively.
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Tablel 1 Site-mean magnetic direction obtained from the Kanazawa-Iozen area.

Site  Formation Facies Primary component Secondary component

DMG(C) D I Dc Ic’ ag Kk N ) A DMG(C) D I ags k N
KZ01 lozen tuff 520 - 620 -73.5 -71.1 -114.6 -66.6 2.7 4104 8 42.0 -170.0
KZ02 Iozen tuff 500 - 640 -135.5 -67.7 -145.3 -54.7 6,2 959 7 62.0 -141.0
KZ03 lozen lava 200 - 590 -125.2 -56.8 6.0 1633 5
KZ04 Iozen lava 300 - 600 -128.6 -55.1 5.1 1744 6 100-300 -28.6 47.1 8.1 56.6 7
KZ05 lozen lava 100 - 600 -131.9 -43.1 4.8 1587 17
KZ06 lozen lava 250 - 600 -142.4 -50.6 2.3 6659 7 100 - 200 -8.5 62.7 5.8 108.6 7
KZ09 Nanamagari tuff 150 - 590 -150.1 -60.6 -168.5 -54.5 6.0 101.9 7 80.6 -127.7

DMG is range of PThD levels adopted for calculation of characteristic direction by principal component analysis; D and I are in-situ site-mean declination and
inclination in degrees, respectively; Dc and Jc are tilt-corrected site-mean declination and inclination in degrees, respectively; « o5 is radius of 95 % confidence
circle in degrees; k is the Fisherian precision parameter; N is number of specimens; ¢ and A are latitude (N) and longitude (E) of virtual geomagnetic pole for
tilt-corrected site-mean direction, respectively.

a) Nanamagari Formation (Kanazawa area, tuff) b) Sunagozaka Formation (lozen area, siltstone)
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Fig. 5  Examples of successive changes in magnetic directions in the course of progressive thermal demagnetization (PThD)
test. Vector-demagnetization diagrams (left) are drawn in in-situ coordinates. Unit of the coordinates is bulk remanent intensi-
ty. Solid and open circles are projections of vector end-points on horizontal and N-S vertical planes, respectively. Equal-area
projections and normalized intensity decay curves are shown on the right. Solid and open circles are on the lower and upper
hemispheres of the equal-area nets, respectively.
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Table 2 Zircon fission-track ages obtained from the Kanazawa-Iozen area.

Site Formation No. of Spontaneous track Induced track P(xz) Dosimeter r U-content Age*1lc Method
caystals _p, (em®) N, p;(em®) N, (%) pa(m®) Ny (ppm)  (Ma)

Kz03  lozen 30 2.51X10° 1169 2.46X10° 1144 1 8.145X10* 2502 0.861 240  154+0.7 EDI

KZ04  lozen 30 2.13X10° 1591 2.11X10° 1577 10 8.151X10° 2504 0761 210  152%0.6 EDI

KZ06  Tozen 30 244X10° 1501 234X10° 1440 12 7.776X10* 2389 0.858 240  15.0%0.7 EDI

p and N are the density and total number of fission-tracks counted, respectively. Ages were calculated using a dosimeter glass SRM612

and age calibration factor £ (ED1)=370=4 (Danhara ef al ., 1991). P(xz) is the probability of obtaining xz-value for v degrees of freedom
(where v=No. of crystals-1). r is the correlation coefficient between p; and p;. Samples were irradiated using TRIGA MARK II nuclear

reactor of St. Paul's University (Rikkyo Daigaku), Japan.
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Magnetostratigraphy and FT ages in the Kanazawa and Iozen areas. Open symbols denote reversed magnetic polarity.

Magnetic polarity data without numerical means are presented by squares. Correlation of diatom bichorizons (Yanagisawa and

Akiba, 1998) is after Yanagisawa (1999, b ).
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Fig. 7 Miocene tilt-corrected site-mean magnetic directions reported from the Hokuriku district. Data sets obtained from the
Daishoji, Kanazawa-Tozen, Yatsuo, Uozu areas are after Itoh and Ito (1989), Itoh and Ito (1989) and this study, Itoh and Hayakawa
(1988, 1989) and Itoh and Watanabe (2000), Iwaki and Itoh (2000), respectively. Solid and open circles are upon the lower and
upper hemispheres of the equal-area projection, respectively. Dotted ovals are 95 % confidence limits.
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