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Diatom biostratigraphy of the Miocene formations
near the whale fossil locality,
Hae River, Hidaka District, Hokkaido
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Toshiaki Maruyama, Isao Motoyama, Akane Kasukawa, Nanami Akiyama,
Shota Ishizawa and Kenji M. Matsuzaki

Abstract

A calcareous concretion with the size over one meter in diameter
containing fossil whale bones was discovered as a float during the riparian
works on the Hae River, Hidaka Town in 2005. It has been reported that the
concretion yields diatom and radiolarian assemblages of the Rouxia
californica Zone and the Lipmanella redondoensis Zone, respectively,
suggesting an age of 7.7 to 74 Ma. This age is concordant with the age range
of the Upper Miocene to Pliocene Nina Formation which is distributed near
the locality of the concretion. However, because of very few biostratigraphic
data for the sedimentary rocks exposing along the Hae River, the location of
the original home of the concretion is still unknown. In order to determine
the home locality, we surveyed geology along the river and analyzed diatom
biostratigraphy for the sedimentary sequence. Most of the studied samples
collected from diatomaceous mudstone and sandy mudstone of the Nina
Formation yield common to abundant fossil diatoms which indicate that the
Nina Formation encompasses the Upper Miocene zonal succession from the
Denticulopsis dimorpha Zone to the Neodenticula kamtschatica Zone. The
river floor outcrops near the whale fossil locality belong to the Denticulopsis
dimorpha Zone and the outcrop that has been correlated to the Rouxia
californica Zone is located about 1.5 kilometers downstream from the whale
fossil locality. Spontaneous upstream dislocation of a large rock over a long
distance is most unlikely, and, thus, the home locality of the whale fossil
went unsolved.
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Fig. 1. Index map. Geological units and boundaries shown in figure B are after Imai and Sumi (1957).

The thick line along the Hae River indicates the range of the route survey (Fig. 3).
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WIS C b 2 BTN PisiE, 495 - F (1957) 12 & 2 & LB - SHso im0
BT 575, RBERMWO L Th o720, WEERZEET A L2 HiGE LTAI
A (2016) 12X W ILA & V72 ERGHA 72 Sz, ZORE, REEFIBEA SHUY 451) 72
B2 S Rouxia californica iy TR N EEERTRE Lipmanella redondoensis “iiy T RS R R O
HAFRO i, Z D20 DALA A B EEAR O HE AL R Pt 770~740 4R & HEE S
7z (Fig. 2). COFMRIIHEHILADPHERICHRT 2 2 L 2RIET 5205, REBERMESEZ 25
BE)L TE20030ho T\, T2 THEELIE, RERIEES LR CEROMEN & 21285
MT200%28ETHIEEHNE LT, ERIBEWICHEREEL Y 7)) v 72 iTo THED
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A IO W THET 5.

w B
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P B B N T X T A AT E S T B TSR & 2R O BOREHA 12 2472 5
WCHEA L KB L Twa, MROBHIZKATTHSL WL, 20 L) RGEIIERERHE
R OWTIE L (ST E o7z, WHEHMAARRE Fig. 3 OWE NV — b~ v 7L Fig. 4 D
M Z AR 7R
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Horz. REIITFEAR 2R L 2. HE CHME ZRAIIRE, KORBEIETXYE 2L
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lm DES DD o7z WETHEOSDONE, FIZEMPIEES L. GO E NI
650 m LIIZIZIE S 40 m 13 EOWAE~BE RO Sz, FREE L) b LifllobiEicown
TR O RERMR (ETRR) AR E Laeh o720 IRK 2 BT 5 2 LS TE oz,
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Fig. 2. Neogene stratigraphy of the northern Hidaka district (Imai and Sumi, 1957) and the estimated age
of the whale fossil-bearing calcareous concretion (HMG-1604) (Motoyama et al., 2016). Geologic time
scale is after Lourens ef al. (2004). Radiolarian and diatom zones and their chronology are based on
Obuse (2014) and Motoyama (2014). Chronology of the formations is derived from Sagayama et al.
(1992), Sagayama (2000) and Motoyama and Kawamura (2009).
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Fig. 3. Geologic route map and sample localities along the Hae River.
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DIEFIXH (HAES4~40) 7513 D. dimorpha 258 EHR L7z, o2 LI2k ) ZoXHEIE
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THEREIC X AL D EEZS5ND. D. dimorpha DFFER (HAE40) X 1) EALo0BIE 200 m @ X [H
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Fig. 5. Photographs of diatom fossils.

1-3. Rouxia californica M. Peragallo in Tempere et Peragallo. 1-2, HAE16; 3, HAE10.
4-7. Nitzschia pliocena (Brun) Mertz. 4, HAE18; 5, HAE17; 6, HAE12; 7, HAE16.
8. Thalassionema schraderi Akiba. HAE23.
9-11. Neodenticula kamtschatica (Zabelina) Akiba and Yanagisawa. 9-10, HAE12; 11, HAEOS.
12,13. Denticulopsis katayamae Maruyama. 12, HAE33; 13, HAE35.
14. Denticulopsis dimorpha (Schrader) Simonsen. HAE40.
15. Denticulopsis praedimorpha Barron ex Akiba. HAES3.
16. Denticulopsis lauta (Bailey) Simonsen. HAE70.

hans.

HAE32~30 @ 3 #RHI LA & 852 T X %o 225 72, HAE30 751 D. praedimorpha &, Fig. 4
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b EEZHNL. HAELY D5 % D. praedimorpha DFELDNTRD HLTzAS, THITHHEREEEZH
N4, HAEI8~13 @ 6 ¥ ¥ 7V, R. californica D% FEIZ L ) HEAF SN2 05, R
californica 7i (NPD7A: 770~650 JJ4ET1) (24 CT& 2. HAEI2~02 OJEJE 600 m O X[ i,
N. kamtschatica D3FEW L, 22 R. californica 75 At B FEW L 2\~ 2 & 25 N. kamtschatica i
(NPD7B: 650~350 Ji4FHi) 2k S5,

D. praedimorpha i \ZxF I & 1172 HAES5 & D. dimorpha i \2%F I & 1172 HAES4 & @[] C,
Thalassiosira yabei ity (NPD5C: 1140~1010 JT4ERT) AARI L TWDH I &2k D, INPRELER
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EHBICE T, BERNREZITR > CHBSHRET 2508 »ERT 2LENH 5.
HAES54 75 HAE02 (222} CORBFEX ML, D. dimorpha 755 N. kamtschatica T 1238 £ 5 51LA
WSS RO b N2 e D, BXZ 1000 HERD D74 &b N kamtschatica i O F
D) 600 HEREF TOERE N N—F 5, BE—EOMWBTHLLEZLND.

BEEAORRE HFA (HMG-1604) % & kMRIEFISL () o dHrreE c&H s
5 HJE DEMRUL D. dimorpha 7 (1010~930 JJ4EHT) TH o7z,  OFEMULRFIEFIHOEA (770
~740 JTAERT) L DS AITE . L2 > T, ZoORFREHEIIZD & b L nEoEIcE T
TWwzbobidEz oz, FEEG & LCOIlo s 5 T i Nmh - T S g E) L
TEUREEDRH A, Lo Lahs, P L) IR o p =)o il £ ) Hurpto
WA H L S (53, 1957), 770~740 HAERT OB O MG OFAEIIIFTE 2w,
SEOMBIZ L > TH, REEHBHOERS L) & LRTid, Lo X HicLhHnEEo
Ty LB ohehol, —F, KREEHAROEL#HTLD 4 1.5km FiRiZBWT, R
californica W IZHS$ 2 MG ASFRD Hi/z. TV RFEMBOBEREIMAFERE —HT L L LD
2, WINOWHERETH L Z LGNSO ENT S, LoLadrs, 1mZETRKEEO
AYEDSHRRIRET 1.5 km S OHEEZ TS LA EEHRESND L 1EEZ 12w, Lzt
T, REBIERB OB Z TRMICE T 5 R californica T OWFIRKD L Z L3 TE R, Db
L0, HELE (HMG-1604) % &4 ikBRIEHISE (A) b b CoiglcaInTtwio
», EIhL L ENTLDORONERETAIEES ol BRI EEE LT, &
TR O R RIS R AT D 700~800 JTAERT D HIEDHFAET A D E 0T L LB b & &
AbA.

TED

WREN RS OREE > T 2 O M E M2 F5 L, EE(LAREF OB 217-
7z, FOER, CPRURRE LD b R AR o7 kg - ZRARE A S PR & R4
LG (D. lauta i ~D. hyalina 7)) 25388 G L7z, PR L 0 Fondl (FEVEED Of3EfE &
D. praedimorpha i 7> S N. kamtschatica i \ZXF e S 4, $¢12 D. dimorpha 5 2> S N. kamtschatica i
2B XS AERIICRO b D, B XL 1000 TERD S 600 FEFIZATTO
Bt OB ZMETLOIELZHE s v a v ThbH I LRSS n WHELA
(HMG-1604) % & &l OFERME DM FFIZER IS 5 1E, BELA L0 SIS 22 WA
waa L7z F72, A & UER (R californica 7)) OWEIE, FERIITN S FHA 1.5 km
BEN 72T ICRRD iz, A 2S 1.5 km b QAR Tt 5 RIR~HRICBE T2 L 13F 212
Wiz, ELARL LS L ECOMBICEFTN TR/ DDEFET LI LIZTELro7.
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