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Abstract. Paleomagnetic measurements were performed to the Upper Miocene Oshidomari Formation

in the Rishiri Island, off north Hokkaido, Japan. The lowest horizon of Oshidomari Formation south of

Minatomachi, Rishirifuji Town, provided a reversed-normal paleomagnetic polarity transition. Based on

diatom biostratigraphy, this paleomagnetic polarity transition indicates three possibilities of Cande & Kent’

s (1995) geomagnetic polarity interval sets ranging from 9.9 to 9.16 Ma; Cbn.1r and Cbn.1, C4Ar.2r and

C4Ar.2n or C4Ar.1r and C4Ar.1n.
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Figure 1. Outlined geology of the Rishiri Island, off north Hokkaido, Japan, and sampling site for paleomagnetic

measurements.

Geology of the Rishiri Island is simplified after Ishizuka (1999). Samples for paleomagnetic measurements were derived from

the upper Miocene Oshidomari Formation. Base map showing the sampling sites is 1:25,000 digital topographic map of

Wakkanai published by Geographical Institute of Japan.

7-.

AWHETIE, BHEOREREOm E2zHIE L
T, MPpEIGE O 2 R CRBIAEO SV M EDE
TifralEl 2 BRI L, A SHlE it L 72, 2 LT,
FERDHALH T I EED VT, B o diE e
Fraiimd 5.

SURIEREX

B AR SGE AU o BRI R &, FIDUERF DU
LHTE L0 & B s ) S S RIS T D
ZilEAERE MR (K1 oMk 1 : HFEHR T
Jb#ft 45° 15" 15.12", B 141° 12" 13.45") & &y
D 300m B DEE I L g E (i 2k
f# 45° 14' 15.30", H#% 141°13'36.63") ThH 5.
i 1 Aha o+ % BHibf, s, Bk
132 (1967) TRWMI N TV 2, Mk 2 (kL
(2002) DR 2 DM HETHY, I TEHT
2 AL IZEIR L (2002) TEIERI LT W B,
%E, HE2 ORITIE, HAEEFOEE 80m

FhHE £ CEIBEOIE D HAEL TWw 5,

Mg 1 <, JEE 5.5m L EOBEIAEOYLIRDEE
HEHRENRHNS (M2), 2o kicix, T
5EE 3em M LoEHE ZWE YV M E, EE 1
~ 2cm DOHRIRDE, JE)E 15cm DSHEE 2 ibE >
WV hE, MEELT 2E)E 10cm OFHEHE %> v
M, B 20cm 0 2 3 ) 7E AN E & E
DV NEOLRE, B XUOEE 6m OGS ETRE
%, AT, BEHOR THOEEERSEY S
FRHLL 72 i MR sl e a2 5kl 1 &R 2 &
129 %.

i 2 T, EE 2m M EofEinEolREn s
WERAENEL2 T EGICE) . 2o 32k
WAL L L, B8 1 ~ 3mm DA HHEHET
%, 2o ki, EE3.5m M EOSIRDIEEHSE
%, AWFTIE, BETHORERED 1 JEiE,
L OWEIRA D 2 FHEH & IR L 7= oy Mg &l
ERBRRE, zhrnikle-1, B2z, 23
MERZ EICT 5,



FUFLESs @ LA rfepmt, 45 o b i U 5 3

BEHETIE, HEHRES Y LR e TERE
2.5cm @ a 7k E 6 ~ QAL 2. &ilklo
FHfh i, Baa v 2z k.

BREBLAES KU T—YBRITDAE
Lar7EKrol, By —2HwT
FmE20mm oA 22500 h L, BBEX
WM BE 9 B (progressive alternating foeld
demagnetization, PAFD) & Bt [ 24 W5 1 % Bi
(progressive thermal demagnetization, PThD)
WL 7, RO ME B L O PAFD 121, &
Ry — IV FERNICHRE I 17z 2G tH MBS E0
i (£ 57V 760R) % Hwv»7z, PAFD iZ 0~ 10mT
T 2.5mT £ 212, 10 ~80mT Tl 5mT & &
1247 - 7=. PThD iZ 1%, Magnetic Measurements
LA EGE R E (€ 7V MMTD-18) % flw /-
PThD I ={ 2> 5, 100 ~ 500°C Tl 50°CE &,
500 ~ 620°C T3 30°CE E DR EHLE CTir o 72,
AR IZ A TMEV L, &I BRI O i il
D MERE 1% 30 43 T & 5. PAFD, PThD @ %
MBI 2 B2 bV i ELH &
5 (Zijderveld, 1967) 123 L, T390
# (Kirschvink, 1980) 2 X - TJE S IZ 1A 5 -
THEAIVITIREE T 2 L& AR ST D J7 1 % K
7. 2L T, AMASHEC (maximum angular
deviation, MAD) 7% I5°BA N DEEICZ DA%
BHL, RERUACET DF RO % DEE
Wb br e L7z, $7z, HEBIC X > TEEREK 1
THEREBERZ S VR ZHIC X1t 23
RHH 256101%, LERBRIT DFTH & ok
M ORRD I3 1 %2 v 7 RFREIC X > TR 7R 1
btz sko s, %k, FEEIZRE < AT
BT 2 (WFHIEFH, 1967), TETIEER, ER
ZUWETERORETH DT, BHBLXZ by
DEEIEIZT O b5 7,

ERPEHRERERDIER

PAFD & PThD O fRERN 2SR %X 31278 T,
T, KaBloBREw N EK 4, FlicEd
5.

Loc. 1 Loc. 2
[ [ Je—2-3(N)
Z —2-2 (R)
5| g
10F
| le1(2)
(m)
<Legend>

Il 'nterbedded sand and silt
partly with peaty layers

[X] Kutsugata lava flow

[ Siltstone ] Oshidomari
Sandy siltstone 4 Formation

Samling horizons for
paleomagnetic
measurements

N and R, normal and reversed
paleomagnetic polarity

B 2, FURHRIU AR DR,

FHLE DI 1 %2 2,
Figure 2. Geologic columnar sections of the sampling site.
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Location of each site is shown in Fig. 1.
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Figure 3. Progressive alternation field and thermal dcmagnctlzatlon (PAFD and PThD) results for representative samples
plotted on orthogonal vector diagrams.

Solid and open circles are the projections in the geographic coordinates of remanence vectors on the horizontal and north-
south vertical planes, respectively. Unit of magnetization intensity is Am®
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Table 1. Sample-mean remanent direction data for the Oshidomari Formation.

Asterisks indicate sample-mean paleomagnetic direction.

Sample N Ng Ngc D I @95 K A )
1 (PAFD) 8 7 0 -30.6 63.0 8.6 49.8 60.1 68.4
1 (PAFD) 9 9 0 -120.7 72.6 9.8 28.7 — —
*2-1 (PThD) 9 1 4 100.8 -57.3 46.8 4.8 -32.7 -74A1
-2 (PAFD) 8 1 3 1714 -52.3 33.2 15.0 -76.0 7.5
-2 (PThD) 8 1 4 162.8 -61.1 35.7 7.8 -82.3 -10.7
*2-2 (PAFD+PThD) 16 2 7 1674 -57.6 16.4 12.1 -78.3 -18.9
-3 (PAFD) 6 6 0 -24.0 69.5 7.4 82.1 72,5 87.0
-3 (PThD) 6 4 0  -157 686 393 6.5 777 89.7
*2-3 (PAFD+PThD) 12 10 0 -20.8 69.2 12.1 17.0 745 87.8

N, total number of samples;

Ng, number of stable remanent directions used for remanent direction calculation;

Ngc, number of best-fit great circles used for remanent direction calculation;

D, declination; |, inclination; a gg, radius of 95 % confidence cone (°);

k , Fisher 's (1953) precision parameter;

A and ¢, latitude and longitude (°) of virtual geomagnetic pole (VGP).
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Figure 4. Equal-area projection of sample-mean remanent directions of the Oshidomari Formation.

Solid and open circles are projections of stable remanent direction of each specimen on the upper and lower hemisphere,
respectively. Arrows are parts of best-fit great circles by which their poles were calculated. Squares indicate sample-
mean remanent directions using stable remanent directons and/or best-fit great circles. The ovals correspond to the 95 %

confidence cones.
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Magnetostratigraphy of

marker events the Oshidomari Formation
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Figure 5. Magnetostratigraphy of the Oshidomari Formation.

Magnetostratigraphy of the Oshidomari Formation at Site 2 is shown as three possibilities. Magnetostratigraphy at Site 1 is

unidentified. Geomagnetic polarity timescale is after Cande and Kent (1995), diatom biostratigraphy is after Sagayama (2003)
and rediolarian biostrarigraphy is after Kamikuri et al. (2004), Motoyama et al. (2004).

D& % HHEEHE £ cofif e o n, dunE oA
ETHEDRATRM OIS, 206D MAD
252~11.2°CThot,

FABL2-3 @ PAFD (2 & 2 B & WAL 5 00 13 f A
-24.0°, fRAI69.5°THH, ZNBD a o5 1% 7.4°,
k13821 Th-o7 (M4md23, £1). ¥,
PThD T X % %% ¥ WAL 75 67 13 1 F1 -15.7°, R4
68.6°TH D, ZN5D o o513 39.3°, k 126.5TH»
72 (M4 o 2-3, #£1). PThD 12 X - T 100°C%
2\ 13 200°C2> 5 300 ~ 500°C £ T ORI 13

VRM EZJicix %z L, fIIENRbnEtEZoNnS 2
E B, Rl 2-3 WA N 2 B R I3 R T &
% LHWENn s, #LT, PAFD, PThD i X 3
VIR L o o5 DEEPH T L T3 2 L
725, PAFD & PThD % & b 72 ¥ R L 5 7
ZEHHRERTME T2 &, SR 2-3 o d R b
R -20.8°, R1169.2°TH D, ZNED a4 1d
12.1°, ki3 17.0 %23 (F1).

EHEOLMHSER



FIFLEs @ LA rfelit, 45 o b Mg U 5 9

A1 oBEHEIE, HEELMAHFD I 5 9.9~
9.16Ma (A(Ly-Auily, 1998) & %\ 1% 10.0 ~ 9.2Ma

(Yanagisawa & Akiba, 1998) @ Denticulopsis
dimorpha 1t % ROV % Denticulopsis huestedtii
ZEEH T 3 23, Denticulopsis dimorpha & Ikebea
tenuis I VTN HFEL L 2w (HIED, 1967),
L7 -> T, Hrilo%iAE i Denticulopsis
dimorpha G IS L 2w E B b s s, I
» (1967) OHEADOTBIEH A TH D, )
B 1 o dr g S ik o B S % 2 0T, A%
Tk ZnD B 1 OBIEE O &g & % 5
ELRw,

R 208, HBELMAHFD I 5 9.9~
9.16Ma (A(Ly-Auily, 1998) & %\ 1% 10.0 ~ 9.2Ma

(Yanagisawa & Akiba, 1998) @ Denticulopsis
dimorpha #2249 % (B 1L, 2002). ek
2-1, #URl 2-2 o b SR 18, BURL 2-3 oy
HWRERMIEIZIETH S 2 Lo, M2 OB
13385 & IEN O UGS O 2 L2 Flgk L T 5
Z &Iz %, Cande & Kent (1995) o Hiufgg St
EREFOWMMAZ ST 5 L, HE20BINED
Wi & IE~ O F IR 1, 9.920 ~ 9.880Ma
@ Con.1r 205 9.880 ~ 9.740Ma @ Cbn.1n, 9.740
~ 9.642Ma @ C4Ar.2r 7» 5 9.642 ~ 9.580Ma D
C4Ar.2n, 9.580 ~ 9.308Ma @ C4Ar.1r 25 9.308
~9.230Ma @ C4Ar.In DL Fnric kb n 3

(14 5).

Bbbhic

AWFETlx, FIABIEOMmERERICERT 5%
Wit o IE O P RIE 2T > 72, Z Off
R, FIAE LRI O T OfIaER Pl o, i
D5 EANO EH L AR O Z P R w23 i,
BEglaici-o< L, 20 5 IEADH A
wi M D241z, Cande & Kent (1995) o Hhufgh ki
T AR Fe D kg oo v ¢ Con.lr 2> 5 Chn.1n,
C4Ar.2r » & C4Ar.2n, C4Ar.1r 2> 5 C4Ar.In @
LRI NS, S, FAELIE LA
ADEIED & FEH T 2 BREE (bR O 3l 72 Fr s,
Btk o BT 2 2 D30 0Mba O L

frbna 2 Lickh, BIEOHHIRERET25E L
(PEE N2 LIS N2, duimEdki o sh L
W D I S R DR SE LR BRI O EIL D 72 D 12
1%, IS Xy 7 ZFodigigeE, AlED
VEITIE 0 K-Ar EARGHNE, i e 217w, 2
NS ORERER2M EEE 3 2 Lakdons,

FHEF

AWFFE IR 19 SR EERI DL AR BT FE 0 — B
ELTT, MRED—B2 ML 72, HEEOE
BRICTE R L £ 7,

5|3k

Cande, S. C. & D. V., Kent, 1995. Revised cali-
bration of the geomagnetic polarity timescale
for tha Late Cretaceous and Cenozoic. Journal
of Geophysical Research, 100: 6093-6095,

JEALHL G A2k EE 4, 1995, HWE H A 2\ Edk
DEAAKRZSZL, AEERYETIITS, AL

Fisher, R., 1953. Dispersion on a sphere. Pro-
ceedings of the Royal Society of London. Series
A, 217: 295-305.

BIEITE - HIIDGEA - FIHREGE, 1995, ik
DT i KRB D TEB S ¢ K-Ar 4840 E FK
LAY & DHEE. A5, 90 1 109-123,

AFER, 1999, dWEEAR, FIFLKILOTEZRAE,
Kili, 44 : 23-40,

¥ LARZ TR, 1982, YR FHHE D HEAR B ML

(1/57343) & X VHFAR.
M LERZ KBRS, 1991, R  JEAR T AL |
(1/5 H47) 8 &k FHIFHAFE.

Kamikuri, S., H. Nishi, I. Motoyama & S. Saito,
2004. Middle Miocene to Pleistocene radiolar-
ian biostratigraphy in the Northwest Pacific,
Ocen Drilling Program Leg 186. The Island
Arce, 13: 191-226.

Kirschvink, J. L., 1980. The least-squares line
and plane and the analysis of palacomagnetic
data. Geophysical Journal of Royal astronomi-
cal Society, 62: 699-718.



10 REAEG S

AR, 1987, FIAKINOHIE. HETFHERE,
93 : 749-760,
PAJERISE - —Caifiicl - 28 OB - (s - I

1E - NS E] - e - RN 2B, 1967,
50 1 WEMIE HIFE) ¥ X OCRSHE
ApERF T,

SPEEDUETHE, 1975, JKOILFEERRHL & 5 HE P
e, s SRR AT ZEAL 2, (9-10) = 107-
126.

Al Yy - AL, 1998, H - SRR IR
FRICE T 2 8 =00 - R A AR ¢
b Bk ST AR AR URUEE CK92 8 & O CK95 ~ D 3
&, HVEZAERE, 104 :171-183.

Motoyama, I, N. Niistuma, T. Maruyama, H.
Hayashi, S. Kamikuri, M. Shiono, T. Kana-
matsu, C. Morishita, K. Aoki, K. Hagino, H.
Nishi & M. Oda, 2004. A Middle Miocene to
Pleistocene magnetobiostratigraphy of ODP
Sites 1150 and 1151, northwest Pacific: sedi-
mentation rate and updated regional geologic
time scale. The Island Arc, 13: 289-305.

RREIE— - KE - K& R 1963, 595D

WEREF A

1B TIPS 8 X OFSAE. dWEERH
FT.

HAOME TigE 7, WmEEES, 1990, H
AoME 1 JufEEih sy, 72, 5O

WBEEILIRE, 2002, JLHBEF AR S & ORFHEE D
W =R DM E AR &R, AL E 7 S
P, (73) : 99-106.

Pullaiah, G., E. Irving, K. L. Buchan & D. J.
Dunlop, 1975. Magnetization changes caused
by burial and uplift. Earth and Planetary Sci-
ence Letters, 28: 133-143.

Yanagisawa, Y. & F. Akiba, 1998. Refined Neo-
gene diatom biostratigraphy for the northwest
Pacific around Japan, with an introduction
of code numbers for selected diatom bioho-
rizons. Journal of the Geological Society of
Japan, 104: 395-414.

Zijderveld, J. D. A., 1967. A. C. demagnetiza-
tion of rocks: Analysis of results. In Collinson,
D., K. Creer & S. Runcorn (eds.), Methods in

Palaeomagnetism: 256-286, Elsevier.



