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Abstract: We have refined magnetostratigraphy of the Early Miocene sequence in the Yatsuo area,
central Japan. On the basis of progressive alternating field and thermal demagnetization tests for
samples from the Iwaine, Iozen and Kurosedani Formations, primary remanent magnetization of the
normal polarity was suggested for the Iwaine Formation although correction for tectonic tilting is
not applicable. On the other hand, stable remanent magnetization of samples from the lozen and
Kurosedani Formations show the reversed polarity. Untilted characteristic directions of the
Kurosedani Formation do not have significant deflection in magnetic declinations, which is concor-
dant with previous studies. Together with biostratigraphic and chronological framework, the
present result indicates that the Iwaine / lower Iozen Formations and upper Iozen / Kurosedani
Formations are assigned to the Chron C5Cn and C5Br of the standard geomagnetic polarity time-

scale, respectively.
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Fig. 2 Schematic lithostratigraphy of the Yatsuo area after Hayakawa and Takemura (1987). Previous magnetostratigra-

phic results are shown by circles after Itoh et al. (1999). Solid (open) symbols correspond to normal (reversed) polarity

data. Correlation with the geomagnetic polarity time-scale (Berggren et al., 1995) is shown by thin solid lines (Itoh et al.,

1999). Diatom biostratigraphy isafter Yanagisawa (1999).
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Fig. 4 Result of progressive demagnetization tests (PThD and PAFD are progressive thermal and alternating-field
demagnetization, respectively) for igneous rocks of the Iwaine Formation (YD06, 10). Vector-demagnetization diagrams
are drawn in in-situ coordinates. Unit of coordinates is bulk remanent intensity. Solid and open circles are projections on

horizontal and N-S vertical planes, respectively.

E1E AREEOYA N FHRBILAAL.

Table 1 Site-mean magnetic directions of the Iwaine Formation.

Site  Primary component

Secondary component

DMG D 1 oy k N DMG D 1 os k N
YDO04 250-600 C 1384 514 2.7 6040 6
YDO5 250-600 C 1503 730 2.1 986.7 6
YD06 300-600 C 1212 615 12 32151 6
22 9405 6
5
5
5

100-300°C -51 522 79 736 6

YDO07 200-600°C 1454 68.4 25-250°C 3.8 588 58 1721 5
YDO8 250-600 °C 1434 698 3.1 594.8
YDO0S 200-600°C 161.7 688 7.7 101.0
YD10 300-600°C 787 416 1.2 3859.9 25-200°C 75 549 35 4787 5

DMG is temperature range adopted for calculation of characteristic direction by principal component analysis;
D and [ are site-mean declination and inclination in degrees, respectively; dys is the radius of 95% confidence
circle; & is the Fisherian precision parameter; N is number of specimens.
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Fig. 5 Result of progressive thermal demagnetization tests for sedimentary rocks of the Kurosedani Formation (YD22, 26,
03, 02). Vector-demagnetization diagrams (left) are drawn in in-situ coordinates. Unit of coordinates is bulk remanent
intensity. Solid and open circles are projections on horizontal and N-S vertical planes, respectively. Equal-area projec-
tions and normalized intensity decay curves are shown on the right. Solid and open circles are on the lower and upper

hemispheres of the projection, respectively. Numbers attached to symbolsare degrees in Celsius. See text for ranking
criteria.
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3.1 KEE
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W 2 HRERERCEA VR S Nz, ZOHAMIZ, &
BIRMIE CHRAEDHMKBS Fm L K& R, BED
BHT 2B ES U VENRBRERILEEZ o
3, BHEEV OV THEHEBEESN SRS, BRAEOHIREE
BAMAICETTHY, ZRNCERLIBEEEZ 5N
%5, EREED» 51X, SEFEMAZHERL T XTOHA
(YD04~10) CRBEZERME S NI DT, REHF 28
U T ERREEGERE 2 1T\, Kirschvink (1980) O AHET
WAt A 6% P U THIS B OV AR 2 58 Uiz,
ZNORODVWTRIEEI 2 FHIET 2FERL D B 0w,
NEHIS O EEE - BENC BT 2 BMIE TE 52, B
BoOTM (RERE & b6 (EELRE) ofE v F
(AL FW10~40° fEAD) L FBE L IRE L CHIES % &, IE
BHAMEHETE 5, £ 1R, EERBEORET,
RIERAC AL & ZIRBME AL (BB BT & 7o o
&) ERNT.

EFLUE (YD28,29) =oWwTlk, /N4 avy FBAE
O ERREBIERE CHIERME & IR 2 52 SBETE R
Do b, FIERLER S OB XL L HE S hi,
TARTOATEZ O THEROBERBIEGONZDT, 2H#
ML bR E L,

3.2 MRS

5, BEEAREOHEEEDRENEEERER YT~
I AR TIE, BFEENERORBRE AT, BRI
TWRT 3 DDRankiz 448 L 72,

Rank A : 734 O FERE R OERBEEEHICL > T, RE
THER EEZ DN D HRBKHUABONIEE, &

ERWACER S &, vector-demagnetizationf k TE# &
LTREESNS, 5 KOEITIE, 2000CUAETHDES
WE S ERESBNR O NG, ZDAAME, EEFERT
ORETHEDOHIRE FME KE B->TEY, #
BRI ES L PIEbEEZoNb, 20 LD &ER
BE LN HFIT DWW TIE, R 2B U TERFEHERE
%17V, Kirschvink (1980) O FETRUL A2 REL
T, MIAFEOEGHFUZEE L. 20K, FEEROD
FIERACR 3 D ERFER B ER T B s iz D
W, B & 2R OBEE T 5701, TR
HERRE L, B2RE, HMEEOFRMEHA1ICES
T 5EHmRETT.

Rank B : /3 O v R OEREHERICEL - T, 91&
Wit & —REMEATREITISDBETE LAY, TIERIMER
SOBEHNFIETE BIHE. F5KOFITIE, BIHEC
& o THULA L HMEBEIER]T O IRRE CTHAE O HUERRES 77
FPHEEMNY, Vo le Aldvector-demagnetization¥]
OEARIGRT 2ER%E RS, LorL, HELILIE
{25 LR BRI EEWC R D, R ERRS DFE
ETERY, ARFCHEtEEL ERT 20T, Mk
> TERLIBEEMOREEEZ o5, BRETTHE
BWTHRCEMTED Sh, ERMERS 258 512
BESRW, 00X s T, Rt eEmL T&
FEBERE R TTV, TRTCD AT DWW TEROBERIE
SNIZHEWDWT, BRI S o0~ 2 b
RA» S PIER AR 2 HE UL, LA ALREE
LW,

Rank C @ ERFEBVEREIC L » T, M&ERMEDHAL - i
HbeobhBEWHEE, F5KOH TIE, vector-
demagnetization® iz B> T, EEIHEIERTDIREE CHRAE
DOHIRBEB A — 3T 2R R s, BERZ
Kb ZEzoh s, FoOfl (YD03) Tk, SEEEH
B W TIERGET & & b IcBIE ALy ERREE 1 &

Eak BEBBOVA N VFHRMETIAL.

Table 2 Site-mean magnetic directions of the Kurosedani Formation.

Site DMG In-situ Tilt-corrected  ogs k& N VGP
D I I ¢ A

YDI16 8-80 mT 1484 -641 -1778 -514 6.6 1038 6 851 -654
YD20 8-80 mT -177.7 -53.0 -1609 -457 59 1065 7 713 -108.1
YD21 10-80 mT 163.0 -51.3 1783 -487 52 973 9 829 -308
YD22 150-600°C 1632 -346 1712 -29.1 82 558 7 676 -202
YD23 150-500°C 1769 -50.9 -1759 -434 101 450 6 782 -614
YD25 100-450 °C -169.0 -72.4 -1744 -49.6 73 694 7 823 -818

DMG is range of demagnetization levels adopted for calculation of characteristic direction by
principal component analysis; D and I are site-mean declination and inclination in degrees,
respectively; a5 is the radius of 95% confidence circle; & is the Fisherian precision parameter;
N is number of specimens; ¢ and A are latitude and longitude of virtual geomagnetic poles for

tilt-corrected site-mean directions, respectively.
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Fig. 6 Tilt-corrected site-mean magnetic directions obtained from the Kurosedani and Higashibessho Formations. Solid
and open symbols are on the lower and upper hemispheres of the equal-area projection, respectively. Dotted ovals are 95%
confidence limits. Circle, triangle and square symbols are after this study,Itoh and Hayakawa (1989) and Itoh and

Hayakawa (1988), respectively.
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Fig. 7 A refined magnetostratigraphy of the Yatsuo area. Previous paleomagnetic results (Itoh et al., 1999) are plotted
on the left, and the present results are on the right. Solid and open symbols correspond to the normal and reversed
polarities, respectively. Circles denote paleomagnetic data with site-mean directions (Rank A of this study), whereas
squares denote magnetic polarity data without numerical mean. Standard geomagnetic polarity time-scale and a K-Ar age
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and Akiba, 1998) is after Yanagisawa (1999).
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