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Abstract. The Upper Cretaceous deposits yielding abundant ammonoid- and inoceramid fossils are well exposed 
along the the Sanushube River upstream area, northern Hobetsu, Hokkaido. In this area, the Cretaceous 
Kashima and Hakobuchi formations, Yezo Group, and Eocene Poronai Formation are distributed. The 
Inoceramus amakusensis Zone indicating the Santonian and the Inoceramus (Platyceramus) japonicus Zone 
suggesting the Lower Campanian are recognized in the Kashima Formation. The Nostoceras hetonaiense Zone, 
an indicative of the lowest Maastrichtian, is recognized in the HKb unit of Hakobuchi Formation. The present 
study also revealed that the partial skeleton of the plesiosaur, Hobetsu-Araki-Ryu (HMG-1), occurs below the 
first appearance datum of I. (P.) japonicus; the Santonain/Campanian boundary, and the horizon is correlated to 
the upper Santonian. In addition, a stage diagnostic ammonoid suggesting the lowest Maastrichtian; Patagiosites 
compressus occurs from the Nostoceras hetonaiense Zone in the Hakobuchi Formation.
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Introduction

    The Cretaceous Yezo Group, exposed in the 
meridional zone of Hokkaido and Sakhalin (Figure 
1), yields many ammonoid- and inoceramid fossils 
(e.g., Nagao and Matsumoto, 1939, 1940; Matsumoto, 
1942a). They are significant for stratigraphic correlation 
and to reveal the history of faunal change in the 
northwest Pacific province (Toshimitsu et al., 1995; 
Shigeta and Maeda, 2005; Jagt-Yazykova, 2011). The 
Yezo Group is also significant for understanding the 
evolution of marine reptile fauna because large-sized 
marine reptiles (e.g., plesiosaur, mosasaur, and turtle) 
occur from the group even though the number is not 
large (Sato et al., 2012). 
    In the Sanushube River upstream area, northern 
Hobetsu, Hokkaido (Figure 1B), a partial skeleton of 
a plesiosaur (HMG-1), named Hobetsu-Araki-Ryu 
(Figure 2A, B) which is iconic specimen of the Hobetsu 
area, Mukawa Town was collected in 1975—1977 
(Figure 2C; Nakaya, 1985), and was described by 
Nakaya (1989) and Sato et al. (2020). 

    The plesiosaur locality was studied in detail, and 
the early Campanian age was suggested mainly by 
radiolarians and planktonic foraminifers (Kito et al., 
1986). On the other hand, the other horizons and 
localities nearby have not yet been well investigated 
well. Some ammonoids and inoceramids were collected 
from the plesiosaur locality during excavation in 1977 
and are deposited in the Hobetsu Museum. These are 
briefly mentioned by Kito et al. (1986) referring to 
the oral presentation by Takahashi (1982), however, 
additional descriptions in detail are needed as well 
as an update of the biostratigraphic schemes of 
molluscan (ammonoid and inoceramid) and planktonic 
foraminifera (Toshimitsu et al., 1988, 1995; Nishi et al., 
2003). 
    The present study underwent in 2011—2024 to 
clarify geology of the Sanushube River upstream area 
and biostratigraphy using ammonoids and inoceramids 
including the specimens from the plesiosaur locality. 
As the result, detailed correlation of the plesiosaur and 
other ammonoid horizons were possible. 
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    Figure 1. Index map showing the distribution of the 
Yezo Group in Hokkaido (A) and the study area in northern 
Hobetsu (B). 

Notes on stratigraphy

　       The Cretaceous Yezo Group is widely distributed 
in the Hobetsu area in a north-south direction (Otatume, 
1941, Takahashi and Wada, 1985). Around the study 
area, geological structures are complicated. In the 
Houshin area, the southwestern part of the study 
area, a large klippe called the Sanushube klippe, and 
some small klippes were recognized (Otatume, 1941; 
Takahashi et al., 2002). 
    The Yezo Group in the the Sanushube River 
upstream area can be divided into two formations, the 
Kashima and Hakobuchi formations in ascending order 
as defined by Matsumoto (1942a), Motoyama et al. 

(1991) and Takashima et al. (2004) (Figure 3). In the 
western part of the study area, these strata are cut by a 
major fault striking north to south direction (Figure 4). 
The Kashima Formation is composed of bioturbated 
massive mudstone and is distributed in the eastern and 
central parts of the study area. On the other hand, the 
overlying Hakobuchi Formation, which is composed 
of conglomerate, sandstone, muddy sandstone, sandy 
mudstone, and coal beds is distributed in the western 
part of the area. The Hakobuchi Formation can be 
subdivided into three lithostratigraphic units; HKa to 
HKc (Figures 3—6). 
    The Hakobuchi Formation is in fault contact with 
the Kashima Formation in the north of the study area 
(Shi-sanushube-sawa Creek), and the Eocene Poronai 
Formation in the south of the area (So-sanushube-sawa 
and Ino-sawa creeks) (Figure 4). 
    These strata are usually distributed in westward 
monoclinal structure. In the Shi-sanushube-sawa Creek, 
whereas striking N10° westward to N40° eastward and 
dips 40—90° westward, sometimes, the dips overturned 
90—60° eastward. In the So-sanushube-sawa and Ino-
sawa creeks, whereas striking N20—60° westward and 
dips overturned 10—70° eastward (Figure 4).

Kashima Formation (Motoyama et al., 1991)
    The Kashima Formation is equivalent to the Upper 
Yezo Group of Matsumoto (1942a, 1954) in the 
Hobetsu area. 
    Distribution.— Upper course of the Shi-sanushube-
sawa, So-sanushube-sawa, and Ino-sawa creeks and 
their tributaries (Figure 4).
    Stratigraphic relationship.—The Kashima Formation 
is conformably overlain by the Hakobuchi Formation 
on the west side. The lower part of this formation is not 
observed. 
    Thickness.—More than 700 m in the Shi-sanushube-
sawa, So-sanushube-sawa, and Ino-sawa creeks. 
     Lithology.—The formation consists mainly of dark 
gray, bioturbated massive mudstone (Figure 5). A 
few vitric tuff beds varying from 1 to 3 cm thick are 
intercalated in some horizons. Calcareous nodules are 
commonly contained in the mudstone. Siderite nodules 
are restrictedly contained in the upper part of the 
formation.  
    Megafossils.—Molluscan fossils abundantly occur 
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    Figure 2.  The plesiosaur Hobetsu-Araki-Ryu (HMG-1) and scenery of the study area. A. Reconstruction of HMG-1 (replica), 
B. Skelton of HMG-1. C. Excavation of HMG-1 in 1977. D. Locality of HMG-1 (loc. HO9446’) in 2021. E. Loc. HO9414 in Shi-
sanushube-sawa Creek, HKc of the Hakobuchi Formation in 2021.
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    Figure 3.  Comparison of lithostratigraphic divisions in the Tomiuchi, Inasato-Osawa (including the Sanushube River upstream 
area), and Oyubari areas of Upper Cretaceous.

from the lower to upper part of the formation (Figures 
6—20). Megafossils are usually contained in calcareous 
nodules. The uppermost part of the formation contains 
siderite nodules with megafossils (e.g., Inoceramus 
(Platyceramus) japonicus Nagao and Matsumoto, 
1940).
    Tetragonites popetensis Yabe, 1903 was reported 
from Yabe (1903) from the Pachydiscus beds of Shi-
sanushube-sawa (=Shi-sanushibe) Creek. Baculites 
capensis Woods, 1906 (UMUT MM7604, deposited in 
the University Museum, the University of Tokyo) was 

also reported from “Parapachydiscus beds” of the Shi-
sanushube-sawa Creek in Yabe’s collection (Matsumoto 
and Obata, 1963). Anapachydiscus deccanensis 
yezoensis Matsumoto, 1955 also reported from the 
same collection (Matsumoto, 1955, 1979). Such 
“Pachydiscus beds” and “Parapachydiscus beds” are 
interpreted as Anapachydiscus beds of the Upper Yezo 
Group (=the Kashima Formation in recent scheme) 
(Matsumoto, 1979). 
    A partial skeleton of a plesiosaur specimen (HMG-1, 
Hobetsu-Araki-Ryu) occurred from the loc. HO9446’ 
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Figure 4. Geological map and cross section showing the study area. 
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    Figure 5.  Column showing the study area. The column on the left is the Shi-sanushube-sawa Creek section, and that on the 
right is the So-sanushube-sawa and Ino-sawa creeks section. Locality no. prefix HO-.
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in a tributary of Shi-sanushube-sawa Creek (Figures 
2C, 2D, 4; Nakaya, 1989). A tooth of elasmobranchii 
co-occurred with the plesiosaur (Kuga, 1984). A partial 
skeleton (skull and cervical vertebrates) of a mosasaur 
Tylosaurus sp. (HMG-371) was collected from around 
loc. HO9439 in Shi-sanushube-sawa Creek as a float 
(Chitoku, 1994). This specimen was assigned to 
Tylosaurus? sp. in Sato et al. (2012).
    Remarks.— Kaiho (1991) reported many benthic 
foraminifers from loc. SNS02 (= loc. HO9321) and 
SNS07 (= locs. HO9286—89) of Ino-sawa Creek and 
interpretation based on these faunas as an upper bathyal 
zone. 

Hakobuchi Formation (Matsumoto, 1942a)
    Hakobuchi Formation was demoted from the group-
rank by Takashima et al. (2004). It is equivalent to the 
Hakobuchi Group of Matsumoto (1942a, 1954) in the 
Tomiuchi (Hetonai) and Oyubari areas, and Hakobuchi 
Formation of Takashima et al. (2004) in the Oyubari 
area.
    Hakobuchi Formation is subdivided into several 
geological units separately by authors. Matsumoto 
(1942a) provided one of the most useful subdivisions. 
Previously, the boundary between IVb and IVc of 
Matsumoto (1942a) has been settled 10 m below the 
base of the Fukaushi conglomerate bed, e.g., in the 
Tomiuchi area (Matsumoto, 1942a) (Figure 3). In the 
Oyubari to Tomiuchi areas, the Fukaushi conglomerate 
bed overlies the Lower Sandy Siltstone or Lower 
Sandy Shale unit of the Hakobuchi Formation (Figure 
3; Otatume, 1941; Matsumoto, 1954; Fujii, 1958; 
Nishimura and Komatsu, 2022) with an erosional 
surface. In this study, the Hakobuchi Formation is 
subdivided into newly defined three lithostratigraphic 
units; HKa, HKb and HKc, and the base of the HKc 
unit of the formation is defined as the erosional base of 
the Fukaushi conglomerate bed.

HKa Unit (new definition) 
    Distribution.— Shi-sanushube-sawa and So-
sanushube-sawa creeks (Figure 4).
    Stratigraphic relationship .— The HKa unit 
conformably overlies the Kashima Formation.
    Thickness.— 150 m in the Shi-sanushube-sawa 
Creek and 250 m in the So-sanushube-sawa Creek. 

     Lithology.— The basal part of this unit (=III-IVa of 
Matsumoto, 1942a) is composed of bioturbated sandy 
mudstone. The main part of this unit is composed of 
fine to medium sandstone. The sandstone beds are 
fine to medium grained, and show upward coarsening 
sequence. A parallel laminated fine vitric tuff bed more 
than 2 m thick is intercalated in the lower part of this 
unit in the Shi-sanushube-sawa Creek (loc. HO9425). 
    Megafossils.— No megafossil were found from this 
unit.
    Remarks .— This unit  is  equivalent  to the 
combination of III-IVa and IVa of Matsumoto (1942a). 
This unit is also equivalent to the Tomiuchi Formation 
of Matsumoto (1954) (Figure 3).

HKb Unit (new definition)
    Distribution.— Shi-sanushube-sawa and So-
sanushube-sawa creeks (Figure 4).
    Stratigraphic relationship.— The HKb unit 
conformably overlies the HKa unit. In the So-
sanushube-sawa Creek, the uppermost part of this unit 
is in fault contact with the Eocene Poronai Formation.
    Thickness.— 80 m in Shi-sanushube-sawa Creek and 
more than 150 m in So-sanushube-sawa Creek.
     Lithology.— The basal part of this unit is composed 
of 7 m thick glauconitic sandstone with rounded 
granules. The main part of this unit is composed of 
very fine to fine bioturbated sandy mudstone. This 
sandy mudstone coarsens upward, and the uppermost 
part becomes fine sandstone.
    Megafossils.—In the So-sanushube-sawa Creek, 
ammonoid Neophylloceras hetonaiense Matsumoto, 
1942b, Anagaudryceras compressum Shigeta and 
Nishimura, 2014, Patagiosites compressus (Matsumoto, 
1954), a nostoceratid fragment, probably identified 
to Nostoceras cf. hetonaiense Matsumoto, 1977a, 
and inoceramids Inoceramus shikotanesis Nagao and 
Matsumoto, 1940 occur (Figures 6, 21, 22).
    Remarks.— This unit is equivalent to the Lower 
Sandy Shale of Otatume (1941) and the Lower Sandy 
Siltstone of Matsumoto (1954). This unit is almost 
equivalent to IVb by Matsumoto (1942a), and Hb by 
Tanaka (1960). The HKb unit includes the lowermost 
part of IVc (Matsumoto, 1942a) and Hc (Tanaka, 1960) 
(Figure 3).



Tomohiro Nishimura

8

    Figure 6. Stratigraphic occurrence of ammonoids, inoceramids, and other molluscs in the Kashima and the Hakobuchi 
formations in the Sanushube River upstream area. Solid circles are in situ occurrences. Open circles are possibly a float; derived 
from the same or slightly lower horizon. Legends are the same as Figure 5. Abbreviations: I. a. = Inoceramus amakusensis Zone; 
I. j. = Inoceramus (Platyceramus) japonicus Zone; N. h. = Nostoceras hetonaiese Zone. 
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HKc Unit (new definition)
    Distribution.—Shi-sanushube-sawa Creek (Figure 
4).
    Stratigraphic relationship .— The HKc unit 
conformably overlies the HKb unit. The upper portion 
of this unit is in fault contact with the Kashima 
Formation in the Shi-sanushube-sawa Creek.
    Thickness.—More than 50 m in Shi-sanushube-sawa 
Creek.
    Lithology.— The basal part of this unit consists 
mainly of rounded pebbles in quarts and felspar rich 
medium-grained sandstone matrix and is called the 
Fukaushi conglomerate attaining 10 m thick  (Figure 
5). Coal seams, poorly sorted coaly mudstone, and 
arkose sandstones of 1-2 m thick are intercalated. The 
sandstones are parallel-laminated, or sometimes cross-
laminated. 
    Megafossils.— No megafossil were found from this 
unit. 
    Remarks .— This unit  is  equivalent  to the 
combination of Fukaushi Conglomerate and Fukaushi 
Sandstone of Otatume (1941) and Matsumoto (1954). 
This unit is almost equivalent to IVc of Matsumoto 
(1942a), and Hc of Tanaka (1960). The base of the HKc 
unit is moved to the base of the Fukaushi Conglomerate 
of Otatume (1941, 1943) (Figure 3).

Results

     The present study follows the ammonoid- and 
inoceramid biostratigraphic scheme by Toshimitsu et 
al. (1995) combined with the Campanian subdivision 
by Shigeta et al. (2016, 2019).

Biostratigraphy of Kashima Formation 
     The lower portion of the Kashima Formation 
exposed along the Ino-sawa Creek upstream contains 
Inoceramus amakusensis Nagao and Matsumoto, 1940 
and associate ammonoids (Gaudryceras tenuiliratum 
Yabe, 1903, Anapachydiscus sutneri (Yokoyama, 
1890)) (Figures 6—9, 13; e.g., locs. HO9299, 9304, 
9309, and 9321). This horizon is correlated to the 
Santonian Inoceramus amakusensis Zone (Figure 6). 
     Around the locality of a plesiosaur Hobetsu-Araki-
Ryu (loc. HO9446’, Figure 2C, 2D), shell fragments 

probably identified to Inoceramus amakusensis (here 
I express I. cf. amakusensis; locs. HO9445 and 9449), 
Sphenoceramus naumanni (Yokoyama, 1890), and 
several ammonoids occur (Figure 6, loc. HO9445). 
    In the excavation of the plesiosaur in 1977, many 
megafossils were collected, and deposited in the 
Hobetsu Museum. Inoceramus amakusensis and 
associated ammonoids are newly identified from this 
collection (Figures 8, 11, 12, 18—20). These indicate 
the Santonian I. amakusensis Zone. In addition, 
Damesites damesi (Jimbo, 1894) with smooth shell 
ornament and flat flanks is discriminated (HMG-781, 
Figure 20B—D). This form usually occurs from the 
Ug to Ui-j units in the Haboto-Tappu area, northern 
Hokkaido, and indicates the upper Santonian to 
lower Campanian (T. Nishimura, pers. comm., 2024). 
Although these fossils are not closely associated with 
the skeleton of a plesiosaur, many floated calcareous 
nodules derived probably from the same or slightly 
lower horizon were found in this small creek. Thus, 
the plesiosaur horizon is probably correlated to the 
Inoceramus amakusensis Zone (Figure 6).
    From the upper part of Kashima Formation (e.g., 
loc. HO9432, 9435, and 9438), Sphenoceramus 
naumanni, Gaudryceras tenuiliratum Yabe, 1903, and 
Eupachydiscus haradai (Jimbo, 1894) occur (Figure 
6). Bivalves Ezonucula mactreformis (Nagao, 1932) 
and Mytrea ezoensis (Nagao, 1932), and gastropods 
Anisomyon sp. also occur from the same horizon 
(Figure 6). Many ammonoids occasionally occur 
with wood particles (Figure 20A). These inoceramids 
and ammonoids commonly occur from Santonian 
Inoceramus amakusensis and lower Campanian 
Inoceramus (P.) japonicus zones (Figure 6). 
    The uppermost part of the Kashima Formation is 
also fossiliferous. In this horizon, inoceramids and 
ammonoids occur from brown nodules, probably 
composed of siderite. In this horizon, Inoceramus (P.) 
japonicus, Sphenoceramus naumanni, Gaudryceras 
tenuiliratum, and Polyptychoceras sp. are common. 
This horizon is correlated to the Lower Campanian I. 
(P.) japonicus Zone (Figure 6).
    Takahashi et al. (2002) mentioned distribution of 
the Cenomanian Inasato Formation, the Middle Yezo 
Group in the eastern area of the study area, i.e., the 
upstream of the Shi-sanushube-sawa and Ino-sawa 



Tomohiro Nishimura

10

creeks. However, the corresponding strata should be 
correlated to the Kashima Formation, because of the 
similarity of lithofacies (bioturbated mudstone) and 
the occurrence of Santonian Inoceramus amakusensis  
(Figure 9B, HMG-2477—2479, loc. HO9309). 

Biostratigraphy of Hakobuchi Formation
     In the Hakobuchi Formation, megafossils are 
generally few in most horizons. The HKb unit 
in So-sanushube-sawa Creek yields Inoceramus 
shikotanensis, Anagaudryceras compressum, and 
Patagiosites compressus occurred (Figures 21, 22). This 
association is the same as that of IVb in the southern 
part of the Hobetsu area; Nostoceras hetonaiense Zone 
and/or Pachydiscus (Neodesmoceras) japonicus Zone 
(Matsumoto, 1942a; Shigeta and Nishimura, 2014).

Discussion

Geological age of the plesiosaur Hobetsu-Araki-Ryu
     Santonian Inoceramus amakusensis and Lower 
Campanian I. (P.) japonicus zones are recognized in the 
Kashima Formation of the Sanushube River upstream 
area (Figure 6). The horizon of the plesiosaur, Hobetsu-
Araki-Ryu is located below the lower Campanian 
Inoceramus (P.) japonicus Zone (Figure 6). Around the 
plesiosaur horizon, fragmental specimens (HMG-2497, 
2498, Figures 8B, 9C)  identified to I. cf. amakusensis 
occur from the levels both above and below. The 
plesiosaur horizon seems to be correlated to the 
upper Santonian just below the Santonian/Campanian 
boundary by inoceramids.
    On the other hand, texanitine ammonoids are 
good stage-diagnostic for the Santonian to lower 
Campanian subdivision in the northwest Pacific 
province (Toshimitsu, 1988; Toshimitsu et al . , 
1995). However, these taxa occur sporadically in the 
province (e.g., Toshimitsu, 1988), and no texanitine 
ammonoid was collected in the present study. Most 
associated ammonoids are long-ranging species, and 
it is impossible to determine strictly either the upper 
Santonian or lower Campanian by themselves. 
    Planktonic foraminifers occurring with the plesiosaur 
roughly suggest the same result as the ammonoid 
and inoceramid biostratigraphy. Globotruncana arca 

(Cushman, 1926) which also occurs from the plesiosaur 
horizon (Kito et al., 1986) has been treated as an 
index of the base of the Campanian (e.g., Hancock and 
Gale, 1996). Nishi et al. (2003) considered that the 
Santonian/Campanian boundary is placed within the G. 
arca Interval Zone based on the data from Moriya et 
al. (2001). The age of G. arca Interval Zone is assigned 
to the late Santonian to the early Campanian. From 
the viewpoint of inoceramid biostratigraphy, the first 
appearance datum (FAD) of I. (P.) japonicus is treated 
as the Santonian/Campanian boundary (Toshimitsu 
et al., 1995). G. arca has not been found with I. 
amakusensis but found from above the last appearance 
datum (LAD) of I. amakusensis (Moriya et al., 2001). 
In contrast, the result of the present study suggested 
the possibility of G. arca and I. amakusensis occurring 
from the same horizon. However, I. cf. amakusensis 
(HMG-2498, Figure 9C) from just above the horizon 
of the plesiosaur is too fragmental. It is difficult to 
determine the detailed relationship between the LAD 
of I. amakusensis, the FAD of G. arca, and the FAD of 
I. (P.) japonicus. The plesiosaur horizon is assigned to 
around the Santonian/Campanian boundary, the upper 
Santonian, and is roughly concordant to inoceramid, 
ammonoid, and planktonic foraminifers biostratigraphy.
    Many radiolarian fossils were also reported from 
the horizon of the plesiosaur Hobetsu-Araki-Ryu (Kito 
et al., 1986). The detailed result from the megafossil 
biostratigraphy of the present study slightly conflicts 
with previous radiolarian biostratigraphy. Kito et al. 
(1986) estimated the Campanian age of the plesiosaur 
horizon by compilation of overlapping ranges of the 
radiolarian assemblages (=concurrent-range zone) 
based on biostratigraphic schemes outside the northwest 
Pacific province (Campbell and Clark, 1944; Pessagno, 
1963; Empson-Morin, 1981, 1984). However, ranges 
of such radiolarian species are variable and do not 
necessarily show concurrent occurrence (Kito et al., 
1986). Thus, the detailed radiolarian biostratigraphy 
from the Santonian to Campanian should be revised 
and updated.
    The Inoceramus (Platyceramus) japonicus Zone has 
been correlated to the upper Santonian before the 1980s 
(Matsumoto, 1959, 1977b). Several biostratigraphic 
studies argued that the I. (P.) japonicus Zone should be 
shifted upward to the lower Campanian (Matsumoto 
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    Figure 7.  Inoceramus amakusensis Nagao and Matsumoto, 1940, HMG-2495 from loc. HO9299 of the Kashima Formation.
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    Figure 8. Inoceramids from the Kashima Formation. A. Inoceramus amakusensis Nagao and Matsumoto, 1940, HMG-802, 
from a float concretion found from loc. HO9446’. B. Inoceramus cf. amakusensis Nagao and Matsumoto, 1940, HMG-2497 from 
loc. HO9449.
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    Figure 9. Inoceramids from the Kashima Formation. A. Inoceramus amakusensis Nagao and Matsumoto, 1940, HMG-2480, 
from loc. HO9321. B. Inoceramus amakusensis Nagao and Matsumoto, 1940, HMG-2477, from loc. HO9309. C. Inoceramus cf. 
amakusensis Nagao and Matsumoto, 1940, HMG-2498 from loc. HO9445.

and Tashiro, 1982; Matsumoto and Takahashi, 
1986; Matsumoto et al., 1988; Toshimitsu, 1988; 
Moriya et al., 2001). Kito et al. (1986) followed the 
biostratigraphic scheme by Matsumoto (1959) and 
assigned the plesiosaur Hobetsu-Araki-Ryu horizon 
to the lower Campanian. Lower Campanian of the 
1980s should have been correlated to Sphenoceramus 
orientalis and/or S. schmidti zones. In the Tomiuchi 
area, southern Hobetsu, S. orientalis and S. schmidti 
occur from the Hakobuchi Formation (= previously 
ranked as Hakobuchi Group) (Matsumoto, 1942a), 
but both inoceramids never occur from the Kashima 
Formation (=Upper Yezo Group). Such discrepancy of 
correlation had remained for a long time. The present 
study and updated the ammonoid-, inoceramid-, and 
planktonic foraminiferal biostratigraphical schemes 
(e.g., Toshimitsu et al., 1995; Nishi et al., 2003; Shigeta 
et al., 2019) cleared the problem.

Patagiosites compressus as a newly defined index 
fossil in lowest Maastrichtian
    Inoceramus shikotanensis (Figure 21A) commonly 
occurs from the HKb unit in the So-sanushube-sawa 
Creek. The species ranges from the upper Campanian 
to lower Maastrichtian (Matsumoto, 1942a; Morozumi, 
1985; Toshimitsu et al., 1995, Matsunaga et al., 
2008, Shigeta and Izukura, 2018). On the other hand, 
I. shikotanensis often co-occurs with Patagiosites 
compressus (Figures 6, 22). The latter species has 
not been known from the upper Campanian, and 
allied species, Patagiosites alaskensis Jones, 1963 
and P. laevis Morozumi, 1985 occur from Hokkaido 
and southwest Japan (Morozumi, 1985; Shigeta and 
Izukura, 2018). Therefore, P. compressus is useful 
to determine the lowest Maastrichtian as well as the 
Nostoceras hetonaiense, Pachydiscus (Neodesmoceras) 
japonicus  Matsumoto, 1947, and Gaudryceras 
hobetsense Shigeta and Nishimura, 2013.

5 cmA
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    Figure 10. Inoceramus (Platyceramus) japonicus Nagao and Matsumoto, 1940, HMG-2542, from a float siderite concretion 
found from loc. HO9438. This specimen is derived from the uppermost part of the Kashima Formation, because of the siderite 
concretion.
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    Figure 11.  Bivalves and gastropods from the Kashima Formation. A, B. Inoceramus (Platyceramus) japinicus Nagao and 
Matsumoto, 1940, from loc. HO9428. A. HMG-2544. B. HMG-2545. C—E. Sphenoceramus naumanni (Yokoyama, 1890). 
C. HMG-2549, from loc. HO9428. D. HMG-2519, from loc. HO9444. E. HMG-794, from a float concretion found from loc. 
HO9446’. F. Ezonucula mactreformis (Nagao, 1932), HMG-2529, from loc. HO9435. G. Nannonavis sp., HMG-805, from a float 
concretion found from loc. HO9446’. H. Mytrea ezoensis (Nagao, 1932), HMG-2531, from loc. HO9435. I. Anisomyon sp., HMG-
2527, from loc. HO9431.
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    Figure 12.  Ammonoids from the Kashima Formation. A, B. Phyllopachyceras ezoense (Yokoyama, 1890), HMG-759, from 
a float concretion found from loc. HO9446’. C, D. Neophylloceras ramosum (Meek, 1858), HMG-756, from a float concretion 
found from loc. HO9446’. E, F. Tetragonites popetensis Yabe, 1903. HMG-2521, from loc. HO 9444. G, H. Tetragonites glabrus 
(Jimbo, 1894), HMG-772, from a float concretion found from loc. HO9446’. I, J. Gaudryceras tenuiliratum Yabe, 1903, HMG-
749, from a float concretion found from loc. HO9446’. K, L. Yokoyamaoceras ishikawai (Jimbo, 1894), HMG-2492, from loc. 
HO9321. M, N. Menuites pusillus Matsumoto, 1955, HMG-2522, from loc. HO9444.
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    Figure 20.  Ammonoids from the Kashima Formation. A. Many ammonoid occurrences in a calcareous nodule (HMG-2526) 
from loc. HO9435. Neophylloceras ramosum, Phyllopachyceras ezoense, Gaudryceras tenuiliratum, and Damesites damesi are 
included. B—D. Damesites damesi (Jimbo 1894), HMG-781, from a float concretion found from loc. HO9446’. E, F. Baculites 
sp., HMG-778, from a float concretion found from loc. HO9446’. G. Polyptychoceras sp., HMG-782, from a float concretion 
found from loc. HO9446’. H, I. Polyptychoceras sp., HMG-2553, from loc. HO9428. 
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    Figure 21.  Inoceramids and ammonoids from loc. HO9258 of the Hakobuchi Formation. A. Inoceramus shikotanensis Nagao 
and Matsumoto, 1940, HMG-2555. B—F. Neophylloceras hetonaiense Matsumoto, 1942b. B, C. HMG-2556. E—F. HMG-2557. 
G—J. Anagaudryceras compressum Shigeta and Nishimura, 2014, HMG-2558. K, L. A fragment of nostoceratid ammonoids, 
probably identified Nostoceras cf. hetonaiense Matsumoto, 1977a, HMG-2562. 

Acknowledgments

　    I thank Haruyoshi Maeda for his valuable 
comments on the first draft. I also thank preparators 
Masami Shimoyama, Yukinobu Yoshikawa, Kyoko Abe
and Azusa Kawasaki, and volunteers Masutoshi Nakano 
and Taeko Ishida of the Hobetsu Museum for collecting 
and/or preparating fossils. Thanks are extended to the 
Hokkaido Government Iburi General Subprefectural 
Bureau for their providing permission to survey.

 References

Campbell, A.S. and Clark, B.L., 1944: Radiolaria from 
Upper Cretaceous of Middle California. Geological 
Society of America Special Papers, no. 57, p. 1—61, 
pls. 1—8.

Chitoku, T., 1994: Tylosaurus sp. indet. (Reptilia, 
Mosasauridae) from the Upper Cretaceous of the 
Hobetsu district, Hokkaido, Japan. Bulletin of 
the Hobetsu Museum, no. 10, p. 39—54, 4pls. (in 
Japanese with English abstract)

Cushman, J.A., 1926: Some foraminifera from the Mendez 
Shale of eastern Mexico. Contributions from the 
Cushman Laboratory for Foraminiferal Research, vol. 
2, p. 16—26.

Empson-Morin, K.M., 1981: Campanian radiolaria 
from DSDP site 313, mid-Pacific mountains. 
Micropalaeontology, vol. 27, p. 249—292.

Empson-Morin, K.M., 1984: Depth and latitude distribution 
of radiolaria in Campanian (Late Cretaceous) tropical 
and subtropical oceans. Micropalaeontology, vol. 30, 
p. 87—115.

Fujii, K., 1958: Petrography of the Cretaceous sandstone 
of Hokkaido, Japan. Memoir of the Faculty of the 
Science, Kyushu University, Series D, vol. 6, p. 129—
152.

Hancock, J.M. and Gale, A.S., 1996: The Campanian Stage. 
Bulletin de l’Institut Royal des Sciences Naturelles de 
Belgique, Sciences de la Terre, vol. 66, Supplement, p. 
103—109.

Jagt-Yazykova, E.A., 2011: Palaeobiogeographical and 
palaeobiological aspects of mid- and Late Cretaceous 
ammonite evolution and bio-events in the Russian 
Pacific. Scripta Geologica, vol. 143, p. 15—121. 

Jimbo, K., 1894: Beiträge zur Kenntniss der Fauna der 
Kreideformation von Hokkaidō. Paläontologische 
Abhandlungen, Neue Folge, Band. 2, p. 1—48.

Jones, D., 1963: Upper Cretaceous (Campanian and 
Maastrichtian) ammonites from southern Alaska. U. 

2 cm

A

G H I J L

K

B C D E F



Tomohiro Nishimura

26

    Figure 22.  Patagiosites compressus (Matsumoto, 1954), HMG-2561 from loc. HO9258 of the Hakobuchi Formation.

2 cm

A B

C D



Upper Cretaceous megafossil biostratigraphy, northern Hobetsu

27

S. Geological Survey Professional Paper, no. 432, p. 
1—53.

Kaiho, K., 1991: Campanian intermediate water benthic 
foraminifera from Central  Hokkaido,  Japan. 
Transactions and Proceedings of the Palaeontological 
Society of Japan, New Series, no. 163, p. 828—851.

Kito, N., Kaiho, K., Takahashi, K. and Wada, N., 1986: 
Geologic age of the plesiosaurian fossil from Hobetsu-
cho, Hokkaido, Japan. Bulletin of the Hobetsu 
Museum, no. 3, p. 1—7, 3pls. (in Japanese)

Kuga, N., 1984: Notes on Cretaceous shark tooth associated 
with plesiosauroid reptile from Hobetsu-cho, 
Hokkaido. Bulletin of the Hobetsu Museum, no. 1, p. 
33—36. (in Japanese with English abstract)

Matsumoto [= Matumoto], T., 1942a: Fundamentals in the 
Cretaceous stratigraphy of Japan, part 1. Memoir of 
the Faculty of the Science, Kyushu University, Series 
D, vol. 1, p. 130—280, pls. 1—20.

Matsumto [= Matumoto], T., 1942b: A short note on the 
Japanese Cretaceous Phylloceratidae. Proceedings of 
the Imperial Academy, Tokyo, vol. 18, p. 674—676.

Matsumoto, T., 1947: A note on the Japanese Pachydiscidae. 
Science Reports of the Faculty of Science, Kyushu 
University, Geology, vol. 2, p. 34—46.

Matsumoto, T., 1954: Selected Cretaceous leading 
ammoni tes  in  Hokkaido  and  Saghal ien .  In , 
Matsumoto, T. ed., Cretaceous System in the Japanese 
Islands, p. 242—313, 20 pls. The Japan Society for 
the Promotion of Science, Tokyo.

Matsumoto, T., 1955: The bituberculate pachydiscids from 
Hokkaido and Saghalien. Memoir of the Faculty of 
the Science, Kyushu University, Series D, vol. 5, p. 
153—184, pls. 31—37.

Matsumoto, T., 1959: Zonation of the Upper Cretaceous in 
Japan. Memoir of the Faculty of the Science, Kyushu 
University, Series D, vol. 9, p. 55—93, pls. 6—11.

Matsumoto, T., 1977a: Some heteromorph ammonites from 
the Cretaceous of Hokkaido. Memoirs of the Faculty 
of Science, Kyushu University, Series D, vol. 23, p. 
303—366.

Matsumoto, T., 1977b: Zonal correlation of the Upper 
Cretaceous in Japan. Palaeontological Society of 
Japan, Special Papers, no. 21, p. 63—74.

Matsumoto, T., 1979: Notes on Lewesiceras and Nowakites 
(Pachydiscid ammonites) from the Cretaceous of 
Hokkaido. Transactions and Proceedings of the 
Palaeontological Society of Japan, New Series, no. 
113, p. 30—44.

Matsumoto ,  T. ,  Maiya ,  S .  and  Noda ,  M. ,  1988: 
Inoceramids and foraminifera correlation in the Upper 
Cretaceous of the Kikume-zawa, Hokkaido. Fossils 
(Palaeontological Society of Japan), vol. 44, p. 25—
32. (in Japanese with English abstract)

Matsumoto, T. and Obata, I., 1963: A monograph of the 
Baculitidae from Japan. Memoir of the Faculty of 
the Science, Kyushu University, Series D, vol. 13, p. 
1—116, pls. 1—27.

Matsumoto, T. and Takahashi,  T.,  1986: A record 
of Menabites  (Ammonoidea) from Hokkaido. 
Proceedings of the Japan Academy, Series B, vol. 62, 
p. 79—82.

Matsumoto, T. and Tashiro, M., 1982: Concluding remarks 
on the multidisciplinary research in the Monobe area, 

Shikoku. Palaeontological Society of Japan, Special 
Paper, no. 25, p. 117—123.

Matsunaga, T., Maeda, H., Shigeta, Y., Hasegawa, K., 
Nomura, S., Nishimura, T., Misaki, A. and Tanaka, 
G., 2008: First discovery of Pravitoceras sigmoidale 
Yabe from the Yezo Supergroup in Hokkaido, Japan. 
Paleontological Research, vol. 12, p. 309—319.

Meek, F.B., 1876: Descriptions and illustrations of 
fossils from Vancouver and Sucia Islands and 
other northwestern localites. Bulletin of the United 
State Geological and Geographical Survey of the 
Territories, vol. 2, p. 351—374.

Moriya, K., Nishi, H. and Tanabe, K., 2001: Age calibration 
of  megafossi l  biochronology based on early 
Campanian planktonic foraminifera from Hokkaido, 
Japan. Paleontological Research, vol. 5, p. 277—282. 

Morozumi, Y., 1985: Late Cretaceous (Campanian and 
Maastrichtian) ammonites from Awaji Island, 
Southwest Japan. Bulletin of the Osaka Museum of 
Natural History, no. 39, p. 1—58.

Motoyama, I., Fujiwara, O., Kaiho, K. and Murota, T., 
1991: Lithostratigraphy and calcareous microfossil 
biochronology of the Cretaceous strata in the Oyubari 
area, Hokkaido, Japan. Journal of the Geological 
Society of Japan, vol. 97, p. 507—527. (in Japanese 
with English abstract)

Nagao, T., 1932: Some Cretaceous mollusca from Japanese 
Saghalien and Hokkaido (Lamellibrachiata and 
Gastropoda). Journal of Faculty of Science, Hokkaido 
Imperial University. Series 4, vol. 2, p. 23—50, pls. 
5—8.

Nagao, T. and Matsumoto, T., 1939, 1940: A monograph of 
the Cretaceous Inoceramus of Japan, part 1. Journal 
of Faculty of Science, Hokkaido Imperial University. 
Series 4, vol. 5, p. 241—299, pls. 23—34: part 2, 
Ibid., vol. 6, p. 1—64, pls. 1—22.

Nakaya, H., 1985: Preliminary report of plesiosaurian 
fossil (HMG 1) from Hobetsu-cho, Hokkaido, Japan. 
Bulletin of the Hobetsu Museum, no. 1, p. 43—49, pl. 
1 (in Japanese)

Nakaya, H., 1989: Upper Cretaceous elasmosaurid (Reptilia, 
Plesiosauria) from Hobetsu, Hokkaido, northern Japan. 
Transactions and Proceedings of the Palaeontological 
Society of Japan, New Series, no. 154, p. 96—114.

Nishi, H., Takashima, R., Hatsugai T., Saito, T., Moriya, 
K., Ennyu, A. and Sakai, T., 2003: Planktonic 
foraminiferal zonation in the Cretaceous Yezo Group, 
Central Hokkaido, Japan, Journal of Asian Earth 
Sciences, vol. 21, p. 867—886.

Nishimura, T. and Komatsu, T., 2022: Late Cretaceous 
bivalve Periplomya nagaoi Ichikawa and Maeda 
(1958) from the Hakobuchi Formation, Yezo Group 
in the Oyubari area, Hokkaido, Japan. Bulletin of the 
Hobetsu Museum, no. 37, p. 11—18. (in Japanese with 
English abstract)

Otatume, K., 1941: On the overthrust-sheets in the southern 
part of the Ishikari Coal-field, Hokkaido, Jubilee 
publification in the commemoration of professor H. 
Yabe, M.I.A sixtieth birthday, vol. 2, p. 973—988. (in 
Japanese with English abstract)

Otatume, K., 1943: Geological structure, particularly in 
deckenstruktur in the Hetonai area, Yubari coal field, 
Journal of the Geological Society of Japan, vol. 50, 



Tomohiro Nishimura

28

p. 185—195. (English translation from the original 
written in Japanese)

Pessagno, E.A. Jr., 1963: Upper Cretaceous radiolaria from 
Puerto Rico. Micropalaeontology, vol. 9, p. 197—214.

Sato, T., Konishi, T., Hirayama, R. and Caldwell, M.W., 
2012: A review of the Upper Cretaceous marine 
reptiles from Japan. Cretaceous Research, vol. 37, p. 
319—340.

Sato, T., Nakaya, H. and Shinmura, T., 2020: Re-
interpretation of the girdle bones of the plesiosaur 
“Hobetsu-Araki-Ryu” and a revision of skeletal 
reconstruction. Bulletin of the Hobetsu Museum, no. 
35, p. 19—32. (in Japanese with English abstract and 
English appendix (description))

Shigeta, Y. and Izukura, M., 2018: Additional specimens 
of Pravitoceras sigmoidale Yabe from the upper 
Campanian (Upper Cretaceous) of Hokkaido, Japan. 
Bulletin of Hobetsu Museum, no. 33, p. 1—10.

Shigeta, Y., Izukura, M. and Nishimura, T., 2019: 
Campanian (Late Cretaceous) ammonoids and 
inoceramids from the Ribira area, Hokkaido, northern 
Japan. National Museum of Nature and Science 
Monographs, no. 50, p. 1—139.

Shigeta, Y., Izukura, M., Nishimura, T. and Tsutsumi, Y., 
2016: Middle and late Campanian (Late Cretaceous) 
ammonoids from the Urakawa area, Hokkaido, 
northern Japan. Paleontological Research, vol. 20, p. 
322—366.

Shigeta, Y. and Maeda, H. [eds.], 2005: The Cretaceous 
System in the Makarov area, southern Sakhalin, 
Russ ian far  eas t .  National  Science Museum 
Monographs, no. 31, 136 p.

Shigeta Y. and Nishimura, T., 2013: A new species of 
Gaudryceras (Ammonoidea, Gaudryceratidae) from 
the lowest Maastrichtian of Hokkaido, Japan and 
its biostratigrapic implications. Paleontological 
Research, vol. 17, p. 47—57.

Shigeta, Y. and Nishimura, T., 2014: A new species of 
Anagaudryceras (Ammonoidea, Gaudryceratidae) 
from the lowest Maastrichtian of Hokkaido, Japan. 
Paleontological Research, vol. 18, p. 176—185.

Takahashi, K., 1982: The horizon and the paleoenvironment 
of  the  ples iosaur.  Abstract  of  the  Academic 
Symposium, Hokkaido branch, the Geological society 
of Japan, p. 4—5. (English translation from the 
original written in Japanese).

Takahashi, K. and Wada, N., 1985: Geology of Hobetsu-
cho, Bulletin of the Hobetsu Museum, no. 2, p. 1—15, 
1 table, 1 appendix fig. (in Japanese)

Takahashi, K., Taniguchi, H., Watanabe, J. and Ishimaru, S., 
2002: 1: 50000 Geological Map of Momijiyama with 
Explanatory Text, Geological Survey of Hokkaido, 
117p. (in Japanese with English summary)

Takashima, R., Kawabe, F., Nishi, H., Wani, R. and 
Ando, H., 2004: Geology and stratigraphy of forearc 
basin sediments in Hokkaido, Japan: Cretaceous 
environmental events on the north-west Pacific 
margin. Cretaceous Research, vol. 25, p. 365—390.

Tanaka, K., 1960: Cretaceous deposits in the Tomiuchi 
district, southern central Hokkaido, Bulletin of the 
Geological Survey of Japan, vol. 11, p. 543—554. (in 
Japanese with English abstract)

Toshimitsu, S., 1988: Biostratigraphy of the Upper 

Cretaceous Santonian stage in northwestern Hokkaido, 
Japan. Memoir of the Faculty of the Science, Kyushu 
University, Series D, vol. 26, p. 125—192.

Toshimitsu, S., Maiya, S., Inoue, Y. and Takahashi, T., 1988: 
Integrated megafossil-foraminiferal biostratigraphy of 
the Santonian-lower Campanian (Upper Cretaceous) 
succession in northwestern Hokkaido, Japan. 
Cretaceous Research, vol. 19, p. 69—85.

Toshimitsu, S., Matsumoto, T., Noda, M., Nishida, T. and 
Maiya, S., 1995: Towards an integrated mega-, micro- 
and magneto-stratigraphy of the Upper Cretaceous in 
Japan. Journal of Geological Society of Japan, vol. 
11, p. 19—29. (in Japanese and English abstract)

Uwatoko, K. and Ohtatsume, K., 1933: The Upper 
Cretaceous oil  bearing sedimentary rocks of 
Hokkaido, Japan. Journal of Faculty of Science, 
Hokkaido Imperial University. Series 4, vol. 2, p. 
133—161, pls. 5—8.

Woods, H., 1906: The Cretaceous fauna of Pondoland. 
Annals of the South African Museum, vol. 4, p. 275—
350, pls. 33—44.

Yabe, H., 1903: Cretaceous cephalopoda from the 
Hokkaido, part 1: Lytoceras, Gaudryceras, and 
Tetragonites. Journal of the College of Science, 
Imperial University of Tokyo, Japan. vol. 18, p. 1—55.

Yokoyama, M., 1890: Versteinerungen aus der japanischen 
Kreide. Palaeontographica, Band. 36, p. 159—202, 
pls. 18—25.



Upper Cretaceous megafossil biostratigraphy, northern Hobetsu

29

Tomohiro Nishimura, 2025, Megafossil biostratigraphy of the Upper Cretaceous deposits in the Sanushube River 
upstream area, Hobetsu, Hokkaido, Japan, The Bulletin of the Hobetsu Museum, 40, 1—32.
西村智弘，2025，北海道穂別北部白亜系サヌシュベ川上流域の大型化石層序．むかわ町穂別博物館研究報告， 

40，1—32．

（要　旨）

　　北海道むかわ町穂別長和地域のシサヌシュベ川上流域に分布する白亜系蝦夷層群の地質・大型化石層

序を調べた．この地域には蝦夷層群鹿島層と函淵層，および始新統幌内層が分布する．鹿島層にはサン

トニアン階 Inoceramus amakusensis 帯および下部カンパニアン階 I. (Platyceramus) japonicus 帯，函淵層の

HKb ユニットには下部マーストリヒチアン階の Nostoceras hetonaiense 帯の化石が産出する．この地域の鹿

島層から産出するクビナガリュウ類ホベツアラキリュウ標本（HMG-1）は I. (P.) japonicus の初産出層準で

あるサントニアン / カンパニアン境界よりも下位のサントニアン階上部から産出したことが新たに明らか

になった．加えて函淵層から産出するアンモナイト Patagiosites compressus が最下部マーストリヒチアン

階の示準化石になりうることを示した．
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