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Abstract: Neogene rocks distributed in the Himi area adjacent to the Japan Sea have been subjected
to a magnetostratigraphic study. The upper Neogene System is divided into the Ao and the Yabuta
Formations in ascending order. The Ao Formation, which is 200 m thick, consists entirely of siltstone.
The Yabuta Formation is more than 120 m in thickness and consists of calcareous sandy siltstone and
sandstone. Both of the formations are intercalated with many tuff layers. Progressive demagnetization
tests using thermal and alternating-field methods show that the tuff samples from 14 sites preserve
reliable records of paleomagnetic directions. On the basis of magneto~ and biostratigraphic data, the Ao
and the Yabuta Formations are assigned to the Gilbert reversed polarity Chron and the Gauss normal
polarity Chron on the standard geomagnetic polarity time scale.
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Fig. 1 Map showing the distribution of Neogene rocks
around the Hokuriku Province. The Himi area is

outlined with thick lines.
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BNk RS HHET 2 HBEZROGTHRIET (FRREA - EUEN)

EIX dHmRREARBORIGA, 55500 1R OKkR, NEr R 0—EEEH. KR FS B

Fig. 3

WRRERA— F 2RT. BIIEBOESR (B, 1990) TH 5.
SG:%xRE. AO: MERE. YB: ZHRERE

Map showing the locations of paleomagnetic sampling sites of this study; topographic maps “Himi” and
“Abugasima” at 1:50,000 scale published by the Geographical Survey Institute of Japan. The numbered
thick lines show the routes along which the columnar sections in Fig. 4 were measured. The thin lines
show the formation boundaries after Watanabe (1990). Strike and dip of the strata are also shown. SG
: Sugata Formation. AO: Ao Formation. YB: Yabuta Formation.
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Fig. 4 Stratigraphic horizons of the paleomagnetic samples of this study. The columnar sections are from

Watanabe (1990). The names of the key pyroclastic beds and sampling horizons are shown to the left and
right of the columns, respectively. See Fig. 3 for the location of the columns.
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Fig. 5 Typical result of progressive thermal demagnet-
ization of a mudstone sample. Magnetic directions
are plotted on the vector-demagnetization dia-
grams using in-situ coordinates. Solid and open
circles are projections of vector endpoints on
horizontal and N-S vertical planes, respectively.
Unit of coordinates shows bulk remanent inten-
sity. Numbers attached to symbols show tempera-
ture in ‘C. Unstable remanence prevents us from

determining linear trend on the diagram.
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recover stable primary component, which is
shown as a straight trend on the diagram.
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E1F KRMETELNLYA P LOEHBRT— 2.
DEMAG, iV~ ; De, e, MEEHERDFES
RABIUPERAC) ; N, REAE; «95, 95%
BHEMOEREC) kK BE/ NS X =5 P, Tk
P (NIZIEWRE, Ri#HHRE)  LAT, LON, &
SO B RO ). BIKEHRE (F4XBR)
DER] (o W) LAMEEPABITRLL.

Table. 1 Site-mean paleomagnetic data obtained from
the Himi Area. DEMAG is demagnetization level;
Dc and Ic are mean declination and inclination in
degrees after tilt correction, respectively; N is
number of specimens; «95 is radius of 95 % confi-
dence circle in degrees; k is Fisher’s precision
parameter; P is magnetic polarity (N and R indi-
cate normal and reversed polarity, respectively.);
LAT and LON are north latitude and east longi-
tude of virtual geomagnetic pole position in
degrees. The names of the key beds (see Fig. 4)
are shown in parentheses with the lithology.

site DEMAG Dc ic N ags k P LAT LON lithology

Yabuta Formation

HR21 200°C -4,7 58,0 11 2,9 246.1 N 85.9 73.8 tuff(UN)
HK89 10mT 2.7 46.0 8 2.3 563.8 N 80,2 -57.2 tuff(MT2)
HK88 SmT -1.3 55.9 10 2.8 306.7 N 88.9 23.9 tuff(TT2)
HK68 10mT 4.4 58.2 8 6.6 72.4 N 86.0 -163.8 tuff
HK85 200°C 164.4 -58.5 9 2.9 314.7 R -77.5 -117.6 tuff
HK86 SmT 1.6 54.0 9 2.5 415.0 N 87.3 -72.3 silty tuff
HK67 SmT -3.3 57.0 8 4.6 148.9 N 87.3 63,1 tuff(yT4)
Ao Formation
HK66 10mT 8.6 55.0 8 4.5 150.9 N B82.9 -124.5 tuff(YT3)
HK63 20mT 179.3 -50.9 8 4.0 194,1 R -84.7 143.4 tuff(YTl)
HR20 200°C 14.7 66.6 5 7.8 96.0 N 73.8 173.2 tuff(pPM)
HRO9 80°C -172.0 -50.8 8 11.2 25.5 R -81.5 83.7 tuff(uT4)
HK62 10mT -5.8 56.7 9 2.7 373.5 N 85.4 54.0 tuff(UT3)
HK36 20mT 8.5 43.3 8 4,1 179.3 N 76.3 -77.4 tuff(uT2)
HK10 20mT 163.2 -41.6 12 3,0 212,5 R -70.6 -170.2 tuff(UuTl)
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Site-mean directions and their 95% confidence
circles of stable remanent magnetizations of the

Fig. 7

upper Neogene System in the Himi area after tilt
correction. Solid (open) symbols are on the lower
(upper) hemisphere of equal-area projection. Star
symbol shows axial dipole field direction.
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Fig. 8 Summary of magnetic directions and diatom bios-

tratigraphy. The geomagnetic time scale is after
Cande and Kent (1992, 1995). A: Diatom datum
levels in the Himi area (Watanabe, 1990). B:
Correlation between the diatom datum levels and
the geomagnetic polarity time scale after Barron
and Gladenkov (1995).
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