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Abstract

Neogene marine deposits exposed on Rishiri Island consist mainly of tuff breccia, lava and diatomaceous mudstone
and compose basement rocks of the Quaternary Rishiri Volcano. Radiolarians were studied from diatomaceous
mudstone of the Oshidomari Formation cropped out on seaside cliffs of the northeastern part of the island and
additionally from Quaternary sediments of the Notchu Formation distributed on the southern part. Some of the samples
taken from the Oshidomari Formation yielded radiolarians characteristic of the lower part of the Lychnocanoma
magnacornuta Zone (ca. 11.7-9.9 Ma) and some yielded radiolarians indicative of the upper part of this zone (9.9-9.1
Ma). These ages indicate that this formation is correlated with the upper Miocene Wakkanai Formation of the northern
Hokkaido, which consists of siliceous sediments, and that the deposition of diatomaceous mudstone was initiated
around the island at the same time with deposition of the basal part of the Wakkanai Formation in the Magribuchi area,
northern Hokkaido. The radiolarian assemblage extracted from the Notchu Formation was a mixture of assemblages
characteristic of the L. magnacornuta Zone to Lipmanella redondoensis Zone (ca. 11.7-7.3 Ma) and of the Lithelius
barbatus Zone (6.8-5.6 Ma). This mixed assemblage is due to reworked specimens derived from older sediments, at
least indicating that there was marine biosiliceous sedimentation in late Late Miocene time near the island although

no outcrops of such age are known on the island.
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DELEPADOOND (Fig. 1). TOHRIZIFHEEERELEE
NTWB, dLiEEALEHIIE, 5058 1200 ~ 500 J5 4T
DBYIPF ORI, HEEPHRERE VB 7TV
I DBEHEIWREIZL BEDRE O TTE D EEE MR HE
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Fig. 1. Simplified geological map of Rishiri Island (based on
Kobayashi, 1987). Lithostratigraphic units: a, fan deposits; b,
post-erosion sequence; ¢, main stratovolcano; d, Oshidomari
Formation; e, Minatomachi Formation; f, intrusive rocks; a-c,
Quaternary; d-f, Neogene.
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(1988), Motoyama (1996) 72 &2 &b Hiulsk (h) 75 43 4 A3 17
HBNTE A I6IT, Al - Hil(1998) X Kamikuri et
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B DOWTIEA GLES AL EE S 12 30R 2 BREXL
7= (Fig. 3A). WikiE, RIFLEALSGOE LIffATE &Y 3 54
¥l (9390102, 9390103, 9390104), #H] b /5 D < /i
& 230k (9383001, 9383002), #EHT {3 h 5 5 ik K
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Fig. 2. Columnar sections with sample horizons.
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Fig. 3. Map showing the localities of the
samples. Maps A and B are from 1:50,000
topographic map “Rishiri” published by
Geographical Survey Institute of Japan.
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W, 200 fiil (A% A CTREEH O RD SN FE L Table 1128
WT+ DR ETRUZ, — MBI BRI 2 R E D &
Wz, BEERMERRIDDIIEE S22 O EHITEL (700 {1 (A
FREE) MRBEEINDDS (#AK - KH, 2004), 5 EIXHE
EHEOE D FHHATIZRONOT, 200 EIAFEEIZE
bl RO AR ENZFUDROGRITIE, 150kHC
DEATARY T AN EMEHEL CTRED 2 H DA DA%
#%U, Table 1 TiZTh% + D5 TRUZ.

BREEER
BRES 217272 14 BRI D DB 7 3R HIX L 8 &
TEECRA GO, WEESE D 13K (9383104) 225
FBECHASE T, RO 6 R DIZ A RO ERLS

FEHIUZ o7z, BEH U ZZ BB RS, B AR R a4 58
SN RAEFIC L2 B IEROONT, IR IFR
RRIXRUFCho7z. RO AN Table 112, R
FED'E % Fig. 4 \TRT.

1. BEER

MUF, SR OENREZBRNRDIZY Y, BEERAR D
FEAREIE Kamikuri et al. (2004) & Motoyama et al. (2004) Iz
P, FEHEME AR B IS Berggren et al. (1995) (2

A JE » 5 L L 72 9383001, 9383002, 9383003,
9383004, 9383004B D 5 ilkHL, W NE Lychnocanoma
magnacornuta Sakai & pE 5 % W Cycladophora
nakasekoi Motoyama % i i LW Z 05, C. nakasekoi
DOHBL (9.9 Ma) &Y NALD L. magnacornuta 7 (ZHH 49
5&E 2605 (Fig. 5). ULzhi>T, TDOEMRMHEIZ 11.7
~99 Ma THhdHLMEEIND. b5 SHEDIbDRY
{2y 5 EE AN X 7172 9383001 & 9383002 D 2 #l kL, fhod
3 #UBHZ X T Spongodiscidae genn. et spp. indet. D &
BEMNEDLULTTHDLEEIZ, Lipmanella redondoensis
(Campbell and Clark) Z 3 >& %<&, IHITMoD 3 i
FHIIX RSN\ Dendrospyris? sp. T 5. ZDEDR
M EOENI BT O BN RTFEDE N ERL T
WAEDEE OIS, Dendrospyris? sp. 1&, b{é %\Fﬁiﬁoﬁ
DHEN JE e NS & X7z Dendrospyris? sp. A (A
(- fpkF, 2002, pl. 1, figs. 15, 16) LFEFEE AOENDE. &
D EREIZARHCI E) DO A TN TH D720, L.
magnacornuta §5 %M 7T BB E LD S5, Il
EUITFUZ, 9383001 & 9383002 D 2 FRHIHE & T
KEHTEZZ 1255,

& LA D 223 E A S BREXE 4172 9390104 13, L.
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Table 1. Radiolarians from the Neogene and Quaternary formations of Rishiri Island, northern Hokkaido.

Formation Oshidomari Formation I Notchu F. | Oshidomari Formation
Sample No. (93-)] 83001 83002 83003 83004A 83004B 83004C 83007 83101 83103 90101 90102 90103 90104
Abundance C C C C C R VR VR C R VR R C
Preservation G G G G G G G G G G G G G
Collosphaera sp. 2
| Actinomma medianum 3 1 12 1
Cenosphaera compacta 1 3
Thecosphaera akitaensis ? 5 3
Thecosphaera aff. pseudojaponica 5 1 1
Thecosphaera spp. 3
Actinommidae genn. et spp. indet. 6 2
Porodiscus circularis 4 2
Stylodictya camerina 36 8 5 9 2 + + 1 + + 9
Porodiscidae genn. et spp. indet. 3 5 2 + 9 7
Spongodiscidae genn. et spp. indet. 44 42 152 109 109 + + 51 + + + 101
Larcopyle polyacantha 9 69 29 12 + 8 + + 10
Lithelius barbatus 12
Soreuma sp. 1 2
Litheliidae genn. et spp. indet. 52 20 10 18 46 44 15
Dendrospyris ? sp. 15 13
Spyrida genn. et spp. indet. 1 3 6 6
| Arachnocorallium group 1
Lipmanella redondoensis 17 23 2 1 3 5 14
Lipmanella aff. redondoensis + +
Lophophaena group 2 1 1
Pseudodictyophimus group 2
Cornutella profunda + 1
Cycladophora nakasekoi 30 17
Cycladophora sakaii 2
Cycladophora spp. 2 + 2
Cyrtocapsella tetrapera 1
Gondwanaria sp. 1
Lychnocanoma magnacornuta 6 12 + 43 36 + + 3 + + 6
Lychnocanoma parallelipes +
Stichocorys delmontensis + +
Stichocorys peregrina +
Stichocorys spp. + 2 4
Dictyocryphalus papillosus 2
total radiolarians counted 200 200 200 200 200 200 200
radiolarian zone Lm Lm Lm Lm Lm Lm? Lm? ? Lb Lm? ? Lm? Lm

Lm: Lychnocanoma magnacornuta Zone, Lb: Lithelius barbatus Zone
magnacornuta & C. nakasekoi ¥ FI\Z FEHI 2728, L.
magnacornuta v LIRIZH YU, TOEMRER 9.9 ~9.1
Ma THBEHZLND.

% 39 J8  9383004C, 9383007, 9390101, 9390103
D 4 3 kX, L magnacornuta 78 B 4 % 7~ D, L.
magnacornuta H X LI NS0, EHENDLNZD
WrEdadIeIdH#LW. £2, BEIARKD 9390102 D 1 ik}
IIFE A LTI % PE LR 72 72 OB M S IE A E
RETERN,

95 rp Jg D FARE 9383103 20 5 2 U 72 F B R BE R 1,
Lychnocanoma parallelipes Motoyama (Z ff* > T Lithelius
barbatus Motoyama % 88 % < (6 %) FEH T 5 7z
&, L. barbatus 5 OFERIZILIRTE 5. LML, 2O
BEMSIE R Z, L. magnacornuta # D FEEEFET H B L.
magnacornuta HEEH U,
5 L. redondoensis FZMNFTEEET D C. nakasekoi 7 15%
HDEETHEHRLTNS. LA ->T, ikl 9383103 DK
HCRBEERIE, L. magnacornuta 7 (#9 11.7 ~ 9.1 Ma) 6

X512 L. magnacornuta 5 LE0
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L. redondoensis & (9.1 ~ 7.3 Ma) 1Z0NF TOREEAEHHE
FEIZ &Y L. barbatus 1 (6.8 ~ 5.6 Ma) DHEELIZIEALZ
FEREZEZOND. ZOZXIE, BWhEOHEEERES R
FEREETHEDE O 2 FEOHEBRATENZOLN
LT HIMFFEN (1967) DOBIEHEREFMIRTIEDTHS.

FEDES 1 DOEL (9383101) IXIFEA LI H%Z
FEH Uo7 o O FEREFFE T E B0,

2. RN LITERBOHREIRS

WEI L (2002) EARMFLOFE REGDHOEDE, HBIEN
JeEE AL ER I O FE N I LI S Z & IRIFIF T E R
W (Fig. 5). 72720, BEIg L (2002) A3 FGET U 7= dE T i 5
DI JEDEIEDERM D. dimorpha & (9.9 ~ 9.16 Ma)
WA T 2DIZHUT, ARFZETIL9.9 Ma kDEH W L.
magnacornuta & NESOERDHEZINAZZ NS, BT
o THRINEDOHRMBBFEMRITENDHLEEDLEEZLN
5. IHIT, RUIMOEEIAFE DO IEHE N T I OHE N FE i
NERE L@ D Dendrospyris? sp. DRRDONIZT28D, £
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Fig. 4. Photographs of radiolarians. Locality of the illustrated specimens on the slides is indicated by England Finder positions.
1: Actinomma medianum Nigrini (9383004, sl. 1, T29/4), 2: Spongodiscidae gen. et sp. indet. (9383001, sl. 1, P42/0), 3: Larcopyle polyacantha
(Campbell and Clark) (9383002, sl. 1, P42/0), 4: Lithelius barbatus Motoyama (9383103, sl. 3, P34/1), 5: Dendrospyris? sp. (9383002, sl.
1, M28/1), 6: Cycladophora nakasekoi Motoyama (9383103, sl. 3, M27/0), 7: Cycladophora sakaii Motoyama (9383103, sl. 3, Y35/3),
8: Lychnocanoma magnacornuta Sakai (9383001, sl. 1, Q39/4), 9: Lychnocanoma parallelipes Motoyama (9383103, sl. 3, Q48/3), 10:
Stichocorys delmontensis (Campbell and Clark) (9383103, sl. 3, P41/3), 11: Stichocorys peregrina (Riedel) (9383103, sl. 3, Z29/2), 12:
Gondwanaria sp. (9383001, sl. 1, E33/2), 13: Lipmanella redondoensis (Campbell and Clark) (9383002, sl. 1, W43/0).

113



NREDHFRE=ZRERMERLYEH LB RIER

Time Mag.| North Pacific PP c .
Epoch [Ch
((l)\/la) P ronf o1 | Radiolarian Zone Marker events (Age in Ms) Rishiri Island Tenpoku district
1 o jate] Botryostrobus 3
E % % aguilonaris — L Stylatractus universus (0.43) ’7 Notchu F. F
0O s Stylatractus E
10— iversis E
1 EAES c1 Lfherss - L Eucyrtidium matuyamai (1.03) F
o8 Eucyrtidium E—
12 matuyamai E
2 - c2 — F Eucyrtidium matuyamai (1.98) F
1|8 -
g S - RI Cycladophora davisiana (2.7) Fukusawa Sagayama o
S qC') Cycladophora (1985) (2000) E_
E 8 C2A sakaii F
10 E
s o -
] VIR TS L Dictyophimus bullatus (4.3) LI__ F
E e F Dictyophimus bullatus (4.5) S E
] Larcopyle c 2 E
5 pylomaticus (e] —
] c3 — F Larcopyle pylomaticus (5.2) .g =2 F
= A. acquilonium . oo} E
1 [—————— L Lychnocanoma parallelipes (5.6) T g F
6 _; Lithelius || |_cL> ;_
E C3A barbatus 9383103 o) F
1 — RI Lithelius barbatus (6.8) -4 © é
7 Lychnocanoma (] —
] C3B parallelipes X F
1 — F Lychnocanoma parallelipes (7.3) - F
= c F
3 Kel E
s | o cs Lipmanella 9383103 IS -
E S redondoensis g F
] o E
94 ® L =
_5 % C4A — LC Lychnocanoma magnacornuta (9.1) g o
18 9390104 w 3 E
3 5 | F Cycladophora nakasekoi (9.9) g —§ F
10— L Cyrtocapsella japonica (9.9) - : : © =
] Lychnocanoma 9383001 Oshidomari e = :
E magnacornuta 9383002 Formation % E
1] C5 9383003 = Fo
] — 9383004 E
E F Lychnocanoma magnacornuta (11.7) 93830048 E
e b ) 3
- g C5a — RD Cyrtocapsella tetrapera (12.5) Mmatom,aChl F
5 Eucyrtidium Formation E
13— CEAA inflatum - =7 — - F
E (C5AB o

Fig. 5. Radiolarian age control for the Oshidomari Formation and the possible source of assemblages extracted from the diatomaceous mudstone
clasts embedded in the Notchu Formation. Correlation to the Neogene formations of the Tempoku district, northern Hokkaido, is also shown.
Magnetic polarity time scale after Berggren et al. (1995). Radiolarian zones after Kamikuri et al. (2004) and Motoyama et al. (2004).
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DT EPEEEAAR R OP->THEDT, —iBid

MREEE AN, B IOEIEE A EEIZE L

INTVDN, BToLIE, PRVERDOHLAESH (#

HIJE D L) Z23RDD LU THERIL 727280, BATZEY
BIAE OHERE BRI R R AN U2 AT REMEDYE A 615,

IR D &SI, B EMNSIX L barbatus # (6.8 ~ 5.6

Ma) OREEFRFOREMNEH L. ULdi>T, BERR
BIZTORROME DT HIT BV, FRESOMEKT, b

BDWVIEFEDHFIE TIZIE, AbiEE AL TR ISR O HE N g _E
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BCUFHEICAH Y 920 E (B ToIRHEERES)

PIFELTND LB 2N, E2 SRR SR DS EEE
BYOHRG ThHo7-Z 82 YRE>T 0 dE b b.

I5IT, MRESOMEEMHEDOHAREIZHZEU L,

PRI OB SO IS5 HE E e A A RN S A,
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EEEee i Rz KO B o i~ R O FERAIRINT
W5 (34, 1999, 2000 ; A, 1999, 2000 ; HefEIEH,
2003). INHDHFELFFLEDFREEEDETHADL,
MeNE L FEREBIOZNODMYED 5 fi, KI5
MRS G ADR<EE 60 km 12 K SNHPHIZETIA
MOTWSHHEMEN D .

B, WRIZERDH, HNELFMEORFDOREL
FEARIZDWTIERZEHDZ . FIZIE, FHIR (1985) 1%
MNELFMEE2HERLZ BT, AllEE25HTSED
H: & At A ®F D Thalassionema schraderi 7 (NPD6B) ~
Neodenticula kamtschatica +# (NPD7Bb) (8.6 ~ 3.5 Ma)
IR EEL TS, EI L (2000) 1A RfE DERE 5.7 ~
3.8 Ma &LTHY, WFOMIZIE, FROFMRIZELZ 300
LD WHD (Fig. 5). TD7=d, ARWETIE, &
g S350 7% L. barbatus +7 (6.8 ~ 5.6 Ma) ODffE%
e & R R DN AU LG R ED B S Do
7=, fEIR(1985) IZXVEEGMINTND LI, HENfELH
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byl

TR HAE A Z ARG U7 KGR, RS D HE R 268 =R 139
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52VAXE oY N ANB B 113 E Bt b AT IA S B e Y g 8
F7ZBENE D & O HERRBR AR IS HE P R Z 51 D HEN
JEDTNLIZIERUTHDLHEE SN, HEIUROE HfE
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e & 75 [ D AR X 3 AR RGR D AR D 728D, TR0
iRz 2oz, SBROMEEEZONS.
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JrL R o = SR DAL A e & BT ) (AREE HHER)
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