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INTRODUCTION

Hokkaido was the most suitable island in old Japanese
text-books as teaching material to study a full orogenic
cycle. There we have recognized ophiolite, offshore sedi-
ments, geosynclinal sediments including flysch-type,
molasse sediments of post-orogenic stage and paired
metamorphic rocks. Geotectonic history of Hokkaido
was recently drastically remade like in many other re-
gions of the world by the development of plate tectonics
and detailed radiometric age data of metamorphic rocks.
In current text-books, this island is one of the most favo-
rable teaching material as an active margin. We can find
various kinds of evidence on the collision and accretion
processes of two micro-continents and allochthonous ter-
rains.

In this field trip, we observe the lithofacies and bi-
ofacies changes of the Yezo Supergroup accumulated on
the western part of the Middle to Late Cretaceous Yezo
forearc basin as the main subject, from various view
points like biostratigraphy, sequence stratigraphy, che-
mostratigraphy, etc. The east-westward facies changes
are most dominant for the Cenomanian and Turonian in
the area of this field trip. The western coastal facies
called the Mikasa Formation is characterized by bivalvian
assemblages including trigoniids, and the eastern offshore
facies called the Saku Formation by various kinds of
heteromorph and smoothed ammonites. We also can see
fairly many acanthoceratacean ammonoids, which are
useful for intercontinental correlation, in the intermediate
area between the typical western and eastern areas. We
can trace the Cenomanian-Turonian oceanic anoxic event
horizon by sulfur contents excursion in the eastern off-
shore facies but not in the western coastal facies. The
Coniacian transgression domestically called the Uraka-
wan transgression, resulted in somewhat sudden fining-
upward facies changes. After the transgression, the fore-
arc basin was uplifted and filled up with the Campanian
and Maastrichtian coastal sediments. Later, the Yezo
Supergroup was eroded to some extent, and some coal
measures were formed by some oscillations of sea level
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from Eocene onward.

Participants will be able to observe the fundamentally
different characteristics of the active margin sediments in
comparison with epicontinental or on-shield sediments
through this field trip. Besides, they can briefly get infor-
mation on the historical background of the Ishikari Coal
Field from streets and museums of the Yubari and Mikasa
Cities.

HISTORICAL REVIEWS

The Yezo Supergroup as the Cretaceous Yezo forearc
basin deposits is narrowly distributed from north to south
in the central part of Hokkaido. Our field trip area is situ-
ated in the central part of the distribution, around 142 °E
and 43 °N. It administratively includes the Mikasa and
Yubari Cities of Hokkaido Prefecture.

Hokkaido is one of the representative colliery areas in
Japan, being composed of the Teshio, Ishikari and
Kushiro Coal Fields. Our field trip area belongs to the
Ishikari Coal Field. The Ishikari Coal Field was first sur-
veyed by B. S. Lyman in 1877, who reported the Creta-
ceous System and the overlying Paleogene coal beds.
Subsequently, railway was constructed for the first time in
Hokkaido in 1880 for developing the coal field.
Yokoyama (1890) researched the molluscan fauna of the
Cretaceous of the Ishikari Coal Field and correlated it
with ones from Utatur of India and the European Ceno-
manian to Gault. Later, Jimbo (1894), Yabe (1909) and
Imai (1924) studied the stratigraphy and molluscan fau-
nas of the Cretaceous and the coal-bearing Tertiary, In
association with the development of the coal field many
coal geologists and palaeontologists had been studied the
stratigraphy and structure of the Cretaceous and Tertiary.
The coal field was most actively developed in the period
of 1950s and 1960s. But at the present most of mines are
closed by some economical reasons in spite of the high-
grade technology to work as deep as 1,200m. Thus, the
stratigraphy and structure of this area have been studied
not only at the surface level but also in the subsurface
level. Recently, Tuchida (1991MS) clarified the structure
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of the Cretaceous Yezo Supergroup in the Oyubari area of
Yubari City in degail by weing saelliee information.

The first detailed study of biostrati graphy and mollus-
can faunas of the Crefscenus in Sakhalin and Hokkaido
was carrisd out by Matsumolo {1942, 1943 ], who named
the Crefaceous siliciclastic deposits the Lower, Middle
end Upper Yezo Groups (1951). The ammanoid- and
inoceramid-hinstratigraphy as the reference scale of the
Morthem Pacific Crelaceous was eslablished by the con-
tinuous works of Matsumoio in the area of this fiald trip.
Taxonomy of ammonoids and inoceramids, biostratigra-
phy and historical peology of the Japanese Cretacenus
were publizhed in about 200 scientific papers writlen in
English and more than 120 in Japaness by Matsumato.
Micropalsontological studies have also been carrisd outl
since Takayanagi (1960). The newest biostratigraphical
zonation is cormpiled by Matsumoto and his coworkers
(harsummotoet al., 1991, et Tables 2, 3).

Mepgafoesils of the Yero Supergroup are obtained both
from the matrix and calesreous nodules. As the preserva-
tiem of foscils in calcareous nodules iS5 very favorable,
paleoniological studiss of marine Cretacecus mollusks
are mosily based on fossits from the nodules, Smdies
concemned with ammonoids are for insiance, relatlve
growih analvses on Dermocerar and Keerigines by Obats
(&g, 1955, 1965), paleopenetical study of Gawdryeeras
in werms of reladve growih analvses of population
samplés by Hirano (1978), functional morphology of
Scapkites by Tanabe (1977}, 4 sries of morphological
gnicies of jaw apparatuses by Tanabe {1983) and Tanabe
& Fukuda (1987), palsoecological analysis of ammonoid
faunas by Tanabhe (1979), phyletic speciation of
Dermoceras by Hiramo et al. (1990), theoretical morphol-
ogy of Nippondres and some heteromorphs by Okamoio
(1988a-c, 1989), detaibed morphological swudy of the
Turonian collignoniceratids by Futakami (1990), and on-
togenatic siudy of mode of life on Tetragenier and some
other ammoncids by Shigeta {1992M5). Taphonomical
siudies have been carried out by Ancla (19857 and Macda
(1991).

Sedimentological sudies were carried out by Tanaka
(1963, 1970, 1971} and Tanaka & Sumi (1981) from the
viewpoini of palseccurrent sysiem and wrbidite se-
guence, by Folil (1958), Okada (1965) and Matsumono &
Okada {1965, 1971, 1973) from sandstons pewrography
and sadimentary cycle, and recentlly by Ando (1987,
19903, by from sedimentary facies and ssguence siraligra-
phy, Geochemical environments of dve muddy shell bot-
fomn are analyzed with emphasis on siderite nodule forma-
tion by Hayakawa (15992035}, The Cenomanian-Turonian
pceanlc anoxic event, which is well recognized in Europe,
Atlantic Ocean, Rorth Africa snd’ North America, was
discussed by Hirano i al. (1991 and in press) and Hirano
(in prass) from chemosratigraphical study in the Oyubari
area, Hasegawa (1992 recently preliminarly reported
the existence of dC13-spike in and around the Ceno-
manianyTuronian boundary in this arca. Historical geol-
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ogy of Hokkaido from the viewpoint of plste tectonics
algo has been studied and repawed yoar by vear as men-
tioned in the saction of lefi0fe s2iLng,

TECTONIC SETTING

Hokkaido, the north 1sland of Japan, having & rhombic
or cuble shape with o N-5 rending diagonal line, com-
prises six major geologic units from west o east, 1)
Cehima, 1§} Rebun-Kzbaro, 1ily Sorachi-Yezo, iv) Hidaka,
v) Tokoeo and vi) Nemuro Belig, on the basis of the liho-
facies and 1ectonic featurss of the Mesozoic and the lower
Cenozoic (Fig 1, Toble I; Niida and Kito, 1986; Kimi-
marmief al,, [986, eic.)

During this decade, many iecionic models have been
propased by many suthors for the betier understanding of
tecionic developmeant of Hokkaido, As 8 definile conclu-
sion [s not still saqtled, Table 1 shows the general agrea-
nenl among thelr oplnions. The N-5 tending zonal geo-
logic framework ks & prodoct of subduction and collision
processes i the northeastem muargin of the Eurasia Flate,
The western four belis seemi to be related with the Paleo-
Japan arc-rench system (Oshima, Rebun-Kabato, Sora-
chi-Yezo and Hidaka Belis), The last Hidaka Beit many be
an accretionary prism formed by westward subduction
beneath the Burssia continental mergin during early Cre-
taceous to Bocene (Figs. 2, 3), The other two belis may
represent the Paleo-Kurl erc-trench systemn [(Memund
Bell) and associated accretionary prism. {Tokoro Belt).
An oceandc plate (perhaps lzanagi-Kula Plete) had sub-
ducted northward beneath the Okhotsk paleoland ‘micro-

Table 1. Charwcieristics of six major geolopic b o Hodfeaida,
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Fig. 1. Mujor geclogle uniis and disribotion of the Mesozoi: sysiems in Hokknido, Modificd from Mikds eed Kim (1986). 1:
Marzamaz and FKsmiise Grosps, 3= Kumaneshiri and Rebun Groups, 3: Hakobuchi Group, & Loser, Middle s Upper Yeza
Cieoups, 5, 8 bower ard upper pans of Sorechd Groap, T- secpentinie and peridotite, B, 9; Lower Crotaceow malsgs comples Land
IL 10: Midile Cremcecias melange complex, 18 Bysch, 12: seonctionary vomples, 13: Mikore and Saroma Grosps, 13: faolcs,

Rectangle: becaton af Fig. 5. A-A* locstion of Fig. 2,

W |

Sograchi-Yere Bell

Fig 2. Bast-westward goclogis profile of Heldealds, Locatisn shown s Flg. 1. ModiBed from Kimora (10861

plate during late Cretaceous 1o Paleogene.

The Yezo Supergroup on which we focus in this excur-
skon, 18 sluared on the Sorachi-Yezo Bell. This bely is
soaigraphically composed of two major sedimentary
unlts a5 the Sorachi Group and Yezo Supergroup. The

on2
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two reflect puleogeographic setting of the late Jurassic to
carly Cretaceous ocean basin and the early o laie Creta-
ceous forcarc basin, respectively.  Besides them, ser-
pentinite melanges with high-P and low-T type Kamiuiko-
tan metamorphic blocks and other melange complexes
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Fig: 3. Peleogecgraohio reconscuction of Hokkaldo doring Cres-
ceaus io Paleogene time. Modified afier Memayama (1991],

conssitule an gxisl part, the so-called 'Kamuikotan Tee-
tonic Belt!, of o larpe-scale anticlinordum {(Mackawsa,
1943; Ichizuks =t 81, 1983; Ishimka, 1985; Niida & Ko,
1986; Makagaws & Toda, 1987). Therefore, the Yezo
Supergroup is distributed in both of the ezstern and wes!-
e sides of this axis forming rwo rows.

The Sorachi Group is lithostratigraphically characier-
zed by such greensiones &8 mazsive or pillow basall of
MORB type lava and submarine pyroclasdes including
hyzloclastite in the lower part, and by presn chert, sili-
cepug shale, mudsions, voleanogenic sandstone twrbidite
and ackdic Wi in the wpper. Micritic limastone lensey ane
suborclinaely intercatated. This group is thought to repee.
seni the upper part of ophiokie saquence generally (Kito
el al., 1986), The radiolarian biostratigraphy of tha Fur-
AN ares in the cantral part of the belt suggests thai tha
Forachi Group ig Tithonian to Valanginian-Barremdian {n
age (Kito, 1987). The stratigraphic relation with the Yexo
Supergroup is now thought o be conformable (Kanie, o

gl,, 1981; Kiminami of al., 1085; Kito, 1087),

In the central pant of the Sorachi-Yezo Belt, the Yezo
Supergroup widely crops out in the eastern and western
slopes of the Yubard mountain range whose core is com-
posed of the Sorachi Group and the Yubari-dake ser-
penunite melanges (Makagawa & Tods, 19870 The

of the west las been well shodied as the bass-
ment rocks for the Eocene coal measures called the
Ishikari Group. The Ishikur Coal Fisld region including
the Ashibetsu, Deashurnbeisw, Munji, Oyubari and Yubari
greas from north o south, 15 & classical and important
region also for the Cretaceous biosirabgraphy in Japan
gince Matzomoto (1942-43) (Fig. 4). Panticularly, the
Ikushumbetsu and Cyohari aress are the standard and
reference aress, becsuse of the much more sbundance in
zonal megafossils 2z ammonites and voceramids than
odhar arsas.

The Yezo Supergroup in the Ishikar Coal Fleld region
is structurally characterized by the M-8 trending and nonh
plunging Sorachi Anticline m the north, the NNE-S55W
tranding and south plunging leushumbetsu Anticline in
the mid-west, and the Manji and Haionosue Domes in the
gouth, In the east bordering the Yubari moumain range, it
strikes NME Lo N, and sieegly overturns west, Westwarnd
thruste and nappe structures are conspicuous in the west-
em part of the Oyubari area (Figs. 4, 5).

STRATIGRAFHY

The very thick siliciclastic saquence of the Yezo Super-
group during Barremian 1o Massirichiizn extends 3.000 m
in thicknéss along the type s2ction of the Oyubar area
(Mazsumots, 1942-23; Nagao et al., 1953 Hirano & al.,
1980, 1981; Motovamaet al,, 1991)% It hes been conven-
tionally divided into the Lower, Middie and Upper Yezo
Groups and Hakobuchi Group since Maisumoto (1951)s
stratigraphic revision following the quadripartite division
by Yabe (1200, 1928 (Fig. 6). Recently, they are all in-
cluded into the Yezo Supergroup by Oksda (1983) ag
forearc basin sequence in contrast with the conformably
enderlying Sorachi Group of ocean floor sequence. As
the five groups zre recently known {0 be generally con-
formable except some local discordance (Kito el al.,
1988; Kilo, 1987, e ), they may be categorized down (o
formatlons in the s2nse of nomenclature. Though Mo-
A.-

Minmmi:eyusan Danplpate AADalian

Srediian , ", GlankEers Fraii
MEng Fau . A, Gyubar
Marsyama L =T

%N BEnelirs
y
i\

Fig. 4. Geodogical cyoes sention from the Yiahar i Cryobar asie. Medifind sfier Shimolawa (1967), Location shown & Fig. 5.
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Fig. 6. Declogical colummar section of the Yz Supergrowp (n the Tshikar Coal Peeld region.

trvama ef al, (1991} recently assigned the second (o
Tourth ogether to the Yezn Group, we follow the Dkada
(1983)s usage to svoid nominal confusion here.
Synthesized but siill rentative biostratigraphical zona-
ton mainly based on the Yezo Supergroup (Upper Albian
10 Mansirichtizn) is very recently provided by Matsamoio

and his coworkers (Matsumoto, 1991, Matsumoto et al.,
1991; Tahles 2, 7).

Lower Yezo (Group
Thiz group conformably overlying the Sorschi Group
(Kito, 1987, is characterized by mainly muddy 10 sandy
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turbidites and offshore medsione with 8 limestone mem-
ber. The lower part called the Tomitoi Sandstone prevadls
sandy turbidites. The age is confirmed to be within late
Valanginian to middle Bamemian on the bass and middle
Albian under the top, on the basis of very rarely discoy-
ered ammoniies a5 Paeadehaploceras, Parghopiites co-
logsws Matsumoto, Dosvillefcorar and Oxpropideceras
{(Matsumale, 1977, 1984), and recently extracied radio-
lerians (Kito, 1987). The maximum total thickness is
ghout 1,300 m in the type Oyubin section,

Lenticular reef limestones known as ‘Oriioling lime-
stones' are sporadically found in the muddy wrbidie
facies. The distinct difference of the lithofacies and in-
ferred environment is recognized between the limestones
and their surroundings, Therefore, they may bave been
ariginally deposited around tecionic highs or rench-slope
break and were allochuonowsly displaced later by subma-
rioe sliding (Okada, 1974; Niida & Kito, 1986), These
Urgonian-type limesiones are correlated with the shal-
low-maring Mivako Group in the Sanriku Copast in
northeast Honshu as exiension, in erms of the fossil
composition {c.g rudists, nerinean gostropods, corals,
hydrozoas, calcarcous algae in addition 10 Orbioling |
Yabe & Hanzawa, 19246, sic.).

Middle Yero Group

The Middle Yezo Croup is mainly composed of dark
gray o bluish gray, thick offshore mudstons and occa-
stonally intervening muddy mrbidite beds except the shal-
lower and coarser sediments of the upper part, The entire
thickness reaches over 2,000 o 3,000 m. Prolific and
wall-pregerved ammoniies and inpceramids obtained
from calcareoes nodules of various sizes, indicaie the
group middle Albjan i fate Turonian in age, though its
upper limit is moee or less diachronous,

The lower half, the so-called Main pant’ starts with the
basal acidic il a few wens w 40 m thick, which was
named [la by Matsumoto {1942-43), Okunosawa sili-
ceous sandstone by Nagao el al.(1954) and Maruyama
Formation by Motoyama ef al{1991). Some pebbly
mudsiones of slump origin, whose gravel may have been
derived from the Sorechi and the Lower Yezo Groups, ans
intervenad near the basal part (Hashimota, 19535 Yoshida
& Kambe, 1955}, The lae Albizn age of the lower half is
bhaged on the rorely discoversd standard ammoniies a8
Morioniceras, Demmoceras and others.

The upper half shows varishle lithological changes due
[0 the increase of sand influx from the westerly hinter-
land. The Mikssa Formation 300 to 700 m thick repre-
sents the western marginal facies of the Yezo basin, Itis
mainly composed of shallpw-marine o coastal sandstone,
conglomerate and silisione which yield such bivalves &3
trigoniids, glycymerkds, Ostrea, ebc, more cOmmonly
than ammonites. The Saku Pormation représenting the
conlemporaneous heleroiopic eastern facies consists of
offshore mudsions frequently intercalated with thin sand-
stone layers, often forming thin-bedded murbidites or dis-

L E|

lal storm sheet sandstone beds. Slump structure is occa-
sionally observed, The thickness is a few times of the
Mikass Formation, The abundan armoniies and inoces-
amids enable biostratigraphic zonation from the Upper
Cenomantan o Middle Turonian, Paleocurtent analyses
of the Saku Formation by Tanaka (1963, 1970} and
Tunaka & Sumi (1981) showed that turbidity currents are
charscterized by dominant axial currents from S5W and
lateral currents mainly from the west

Upper Yezo Group

The offshore mudsione stirata attaining 400 w0 1,200 m
thick, which gradually overlie the sandy strata of the up-
per Middle Yezo Oroup, are asaigned (o the Upper Yezo
Group, They are rarely inlercalated with (hin zandstone
layers and very thin layers of acidic to intermediate il
Due (o the monoionous and bomogeneows muddy lithal-
ogy, he subdivision ks difficult. But gyclic units are reg-
cgnized in terms of grain size of mud, abundance of cal-
careous or siderite nodules and fossil contents (Tanaka,
1963). The base of the group is dischronous from early
Turonian in the nonthem Ashibeisy area o Condacian in
the Yubari area, Prolific ammonites and inoceramids
indicate the Group Coniacian 1o early Campanian in age.

Locally in the Ashibetso area, the middle part intecfin-
gers with thick volcanic sandstone wrbidite and some
conglomerate 250 m in thickness, called the Tsukimi For-
mation (Shimizy etal,, 1953),

Hakobuchi Group

This group is sandy and conglomertic strala overlying
the Upper Yezo Group gradationally in some places of
obruptly in other places. Ii is distributed in the northérn
part of the Sorachi Anticline and separstely in the
Cryubari and the more southemn areas, i comprises thres
formations (Hk,, Hi,, Hk ), according to Shimizu et al.
{1953}, The lower one (Hk, ) shows a coarsening-upward
saquence gradually from mudstone of the Upper Yezo
Growp, composed of the shallow-maring, HCS or massive
sandstone. The middle {Hk,) consims of thick fluvial
channel to beach conglomerate, and coastal plain, plant
remains-bearing sandstone and mudstone associated with
coaly seams. The basal conglomerate of the middle for-
mation overlies the Upper Yezo Group with an érosional
gharp base and the sudden {acies change whare lacking
the lower formation . The upper formation (Hk,) is com-
posed of thick and massive, lower ghoreface sandstone
and sandy mudsione,

Mo marine fossils oocur in the Oyvuban and the northern
areas except for the lower formation, However, ammon-
ites and inoceramids common in the southem area assign
the proup approximstely 1o Upper Campanian and Lower
Maastrichtian, Acidic to intermediate wil layers are more
intercalating at some horizons than in the lower groups
The thickness of the group varies from 450 m along the
type Hakobuchi porge in the Oyubari area to 900 m in the
Hobetsu and Tomivchi areas south of Oyuban whers
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shallow marine deposits become to dominate instead of
coastal plain ones,

MIKASA FORMATION AS THE WESTERN MAR-
GINAL FACIES

As the Yezo Supergroup is generally dominated by
mudstone and muddy wrbidite facies, offshore sedimen-
tation has been well studied by many geologists (Tanaka,
1963; Matsumoto & Olkada, 1973; Tanska & Sumi, 1981,
etc.), On the other hand, the sthallow-marens and coastal
facies ag the Mikasa Formation, Middle Yezo Group pro=
vide more evidence for marginal sedimentation,
palengeography and local relative sea-level change of the
central-western Yezo forenre basin (Obata & Futakami,
1977, Futakami, 1986m.b; Ando, 19908, b). Some of the
previous regearches emphasizad the petrography and
provenance of sandsone (Fujil, 1958; Okada, 1965:
Matsumoto & Oleadn, 1971; Okada, 1974),

Facies changes and sedimentary environments

The Uppermast Alhisn to Upper Turonizn Mikasa For-
meation (Maisumeen, 1951, 1954) i3 distriboted slong the
Sorachi-Tkushumbetsu Anticling and the Manji and
Hatonosy Domes (Fig. 4). Its single and thick body of
shallow-maring 1o coastal sandy strata (<430 m thick)in
the western area, grades easiward into & few [ongues
(each < 100m), and thins out more easowand wit thicken-
ing of offshore muddy strata (700 m in ol thickness).
The leteral and vertical facics changes shivw ooshore-off-

shore gradients of the westward-coarsening (shallowing)
depositional anvironments (Ando, 19904, by Fg. Tk

The abundance of siorm deposils represened by hum-
mocky cross-stratified (HCS) sandstone (Harms et al.,
198Z: Dodt & Bourgeois, 1982) suggests that stomm-domi-
nated lower shoreface and sandy upper shelf were well
developed as a della front, Disaniculsted, thick-shelted
bivalves (Pierorrigonia, Aplorrigonia, Yoodis, Gilycym-
erir, Aphroding and others) are often concentrated in
gravel or shell lags and hummocky cross-laminated units
(H: Datt & Bourgeois, 1982). The species composition
varies depending on the age and environmenis of bogi-
zons. Forset inclinations of medium-scale cross-5irati-
fied, thick-bedded coarse- 10 medium-grained sandsione,
suggest longshore currents of RNE-53W direction on the
wave-dominated upper shoreface with longshore bars and
troughs. Tidal fias and lagoon behind barrier bars assocl-
ated with oyster recfs and tidal channels n places, ssem 0
have been developed along coastline, o the basis of thick
and variable idal deposie, Thick conglomerals suggesis
gravelly rivers supplying a large amouni of coarse sedi-
ments from westerly volcanic arc (Rebun-Kabato Belt),
Gravel had been iransporied into beach by storm waves,
and had Glied woughs and rip channels on wpper shore-
face, A few thick Layers of black mudstong with abundang
plant remains indicate that back-marsh and swamp were
spmewhal developed on a delis plain.

On the other hand, storm-induced turbidites or distal
storm sheel sands have been deposiied on wide muddy

saciihers -
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Fig. 7. Fchemadc reconsrucion flosraing depodoons] swronimsis il bedding sequences for the Miksia Posmation, MndWH;
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outer shelf 1o basin plain below maximum storm wave
bage. This muddy turbidine is the main fBcies of e
heterotopic Saku Formation distributed extensively in the
eastern part of the Ishikard Coal Field region as the Ashi-
bedsu, 10 Hobersu through Oyubari areas (Matsumoto &
Okada, 1973), Besides, offshose mudstone Jacies crop
out in the eastern slope of the Yubari mounisin range
typically 2 the Hidaka nrea (Obata & Futakami, 1977).

Relative sea-level changes

The Mikssa Formation comprises thres or (W0 Q0a05En-
ing-'shallowing-upward sequences with a few small-
scale sequences (parasequences: van Wagoner, 1988).
Local and relative sea-level changes during lniest Albean
ioy bate Turonian are preliminarily inferred from the facies
distribution of the Mikssa formation, assuming that the
gubsidence rate and sedimentalion rabe are Constant, and
that tha bed thickness is ime-linear (Fig. 8). The general-
ized siratigraphie crogs section along a west-east ling
about 10 km long Is a composite of the first and s2cond
sequences in the Tkushumbetsy arey and the third in the
Manji arez. Pulesdepth curves are inferred from vertical
facies changes in each sida. The very thick inner shelf
und ¢oastal facies more than 220 m (hick above turbidite
facies in the first ssquence, suggest high rabe of local rela-
tve sea-level rise by basin subsidence, Relabive sea-level
might have risen 140 m ot least, dssuming maximum
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siorm wave base is B0 m in depth, The long-term relative
sea-level rise afier a major fall in early Cenomanian had
kept until late Turonian, The oscillations of small-scale,
rapld rise and swand-siil] during late Cenomanian (o
middle Turonian are somewhal similar o the represenda-
tive parof Hag ed al.(1988)s curve, The sedimentation
during the age may have reflecied the global sustacy,

RELATIOMSHIPF BETWEEN LITHO- AND BI-
OFACIES
The post-Aptian Yezo Supergroup in central Hokkaido

.yields abundant molluscan fossils & varkous hodzons, at-

lowing us to investigate the relationship between litho-
and hic-facies, The molluscan assemblages show marked
facies-linked lateral changes with respect (o thelr species
composition and mode of oocurrence. This phenomenon
is especially conspiceous in the Turonian during which a
regression proceeded (Tansbe of al., 1978; Tanabe, 1979,
Furakami e al,, 1980 Matsumoto et al., 1981; Fatakami,
1983; Furakaml & Miyats, 1983; Ando, 1990b).

As summarizad in Fig. 9, the Turonian strafa of the
Yezo Supergroup can be classified into three major sedi-
mentary facies, ie inshos 10 nearshore, *niermesdiace”,
and offshore fiysch facies. Inthe eastern offshore facies
megafossils are rather rare, and ammonites mostly belong
to smooth or weakly omate morphotypes such a8 phyllo-
ceratids, desmoceratids and temragonitids,
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Fig. 9. Summary of litho- and bio-facies and frequency of sceerence of selected ammenite species bn the Turonim se-

querrees of Heikmido (fter Tanabe etal 1978).

The "intermediale” facies are nearly equivalent to the
Saku Formation of Matsumoto & Okada (1973 repre-
senied by a thick sequence Of silty mudstone with fre-
guent intercalations of fne-grained sandsione, The Sakg
Formation yields abundant molluscan fossils, especially
ammoniics and inoceramid bivalves (Matsumoio, 1942-
43; Hirang, 1986), The ammonite assemblages from the
formation generally have o high species diversity and
consist of various morphotypes including beteromorphs
{scaphitids, nostoceratids, diplomoceratis and baculitids),
smooth or weakly omate morphotypes (ewragoniiids,
gaudryceratids, phylloceratids, desmoceratids), and or-
nite morphotypes (Romaniceras spp., Colligronieras
worllpari, Subpricnocyclus replanl, 8ic.).

The inshors to nearshore facies represented by the
Mikasa Formatlon are restriceed to the weslern margingel
aneas of the [shikari Coal Fileld region such as the Manji,
Yubasi, Fombeisa and Blbal ascas. In HCS sandstones of
the Mikazs Formation shallow-water bivalves (osmekds,
trigonians, (Hiycymeris, Aphroding ec.) and gastropods
occur more ghundantly then ammonoids, forming lenticu-
lar lag concentrations of apparenily aliochihomous sicrm
origin. Ammonites occasionally occur af several horizons
in fine-grained sandstone (H) and silty sandstone (M)

.
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units. They consist mostly of collignoniceratids (Subpri-
enocylcns neprunt, 5, minimus, Lymanicerss planilarm,
Subprionotropis  muramotoi, and Prionocyelur spp.).
Species diversities of most ammonite assemblages from
these facies are much simaller than thoss from the "inter-
mediate” fucies (Tansbe et al., 1978; Tanabe, 1979} In
the Maniji and Hatonoss areas specimens of 5, neprual
and §. minimus frequently associste jaws within their
body chambers, suggesting their sutochthonous origin
(Tanabe & Fukuda, 19§7).

Criginal habiiat distribution and post-moriem Wanspor-
tation or drift may both have conirolled the facies-linkad
distribution and modes of occurrence and preservation of
actual ammonite assemblages. As summarized above, the
marked differences in shell morphology, mode of occur-
rence and distribution pattern ameong Turonian ammon-
ites in Hokkaido may reflect the diversity of habitats and
miade of life among them.

DESCRIPTION OF FIELDSTOFS

DAY 1

Stop 1-1: Forestry road along the Ponporokabelsu River,
Upper Albian of the Main parl, Middle Y epo Group in the
Hatomosu Dome
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The Cretaceous sequence of the Yubari (Haonosud divided inio three uniis, the Main pan and ihe Mikasa
area forms & dome-like structure called the Halonosa Formation of the Middle Yezo Group and the Upper Yezo
Dome {Otatsume, 1950) a5 the southern extension of the Group in ascending order (Fig. 11). In accordance with
Meushumbetsy Anticline (Fig,10). It is stratigraphically the evidence of megafossils, they are assigned o the

]
HE FHegtonou

Tertiory formations

E Wi,3 Upper Yeros Group

3
] Mikasa Farmotian
: }

} Main par1

Middle Yezo Group

Fig- 10. Geologieal map and secticns of the YWistast (Hutenaiu) areas. Loecstion shewn in Fig, 5. Afer Patakami (1933}
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Upper Albian, Cenomanian-Turonian, and Coniacizn-
Santonian, respectively. The latter two are clino-uncon-
formsbly overigin by coal-bearing sandsione and
mudstone or pebble conglomerate of the Eocene Tshikari
Group,

The fllowing oocumences &re paricularly imporiant tn
biostratigraphy: (1) some species of Morforiceras and
Dipasieceras, which are the most important indices of
the Upper Albian, from the middle stream of the Fonpo-
rokabesu River and its forestry road; (2) collignonicer-
atld ammonites such as Subprionocyclus mirimus
(Hayasaka & Fukada) and 8. neptund (Geinitz), both of
which are (he most important indices of the Upper
Turonian, from the Shikorokabetsu River and castern
branches of the Ponporokabetsu River (Futakami, 1982,
198{; Pulakami & Mivata, 1983}

Al this stop the Upper Albien strata of the Main par.
Middle Yezo Group and the sammonite fauna can be ob-
served along the Ponporokabetsu Forestry Road (Fig. 12).
The Main part consists of mudstone with thin layers of
fine-grained sandstone n the upper part and fine- 10 me-
dium-grained sandstone beds in the lower. Though
megafossils ane not ver found from the sandsione bed, the
following ammonite species are obtained from the
mudstone bed: Desmocerar (Preudoukligeila) dawsori
Whiteaves, D. [(Desmocerar) laridorsatem {Micheling,
Puresia  subcorbarica Malsumoto, Mortoniceras
(Cantabrigites) fmall (Yabe & Shimizu), Dipiarieceras
e, tpsaenge Matsumolo & Hirata, M. (Deiradoceras) sp.,
ﬂr;g;‘:un!nwm spo  Mdiohamiter  mberculones  (Sow-
&
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Stop 1-2: Forestry road along the Ponporoicabetsu River,
Middle Twronian of the Mikasa Formation, Middle Yeeo
Group

The Cenomanian-Turonian Mikass Formaticn of (he
Middle Yezo Group widely crops oul along the Ponpo-
rokabetsu Eiver, being conoolied by a few opened folds
and block TaulE (Flg. 12), Al this siop it is characierized
by the Middle Turonian bioturbated, massive or modtled,
silty fine-groined sandstone_ Megafossils dominated by
sach hivailves 85 faoceramur hoberremsis Magso &
Matsumoio, Aplorigonla mikazgersly Tashiro, lpeym-
erir hokkaidoensiz (Yabe & MWagan), Aphroding pseudo-
plana (Y, & M), elc, are penerally scatlersd, bul are
sometimes concentrated [n lenticular fossil beds as storm
lags. Articulated bivalves are common in mother rocks
and calcareous nodules, Ammonite represented by col-
lignoniceratids occasionally ocour from the calcareous
nodules,

The massive lithodogy and the scarcity of wave-lormed
Slruchures in this sandstone sug@esl o more or less closed
of quisd environment. The substrata may have been long
reworked by bicturbation after inlermittent stomm edi-
mentation below fair-weather wave base above mean
slorm wave bage,

Stop 1-3: Yubari Coal-Mine Mussum

The Yubari Coal-Mine Museum was openad in July,
1980 at g site of an abandoned cogl pit in order 10 explain
the history of the Yubari Coal-Field in the Yubarl City,
Here was once the Yubar Coal-Mine of Hokkaido Col-
liery & Steam Company which had besn the largest col-
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liery company possessing the richest conl mines in
Hokkaido.

The exhibition of the museum consists of four seclions:
narural higtory of coal-bearing formations, coal mining
customs in coalpils, coal mining machinary and hisory of
the Yubari Coal-Mine. The remarkable highlight is &
model coalpit faithfully preserved for the exhibition
Three coal beds of the Eocens [shikari Group can be ob-
served af a large outcrop near the exit of the pit. They are
called "Roku-syaku™{=about 1.8 m thick), "Ha-
ssyaku™(24 m), and "Ju-ssyaku®(=3.0 m) Beds, This oul-
crop was desigmated az a natural monument by the
Hokkaido local government in 1974,

Stop L-4: Shuparo Dam Sie, Hakobuchi gorge, Shuparo
River Hakobuchi Group

This stop, Hakobuchi gorge along the Shuparo River is
& iypoe section of the Hakobuchi Group (Magao ot al,
1954}, From the dam office bullding north of the dam site
facing the Shuparo lake 10 the downstream of the dam, &

sandstone sequence of 300 m in thickness well crops out,
trending nearly N.8 and overturning westward steeply
(Fig. 13). The group conformably owverlies the Upper
Yezo Group and unconformably underlies the Eocene
Ishikari Group.

The lower transitional pant shows an upward-coarsan-
ing sequence from dark gray mudstone of the Upper Yexo
Group to HCS sandstone and large-scale cross-stratified,
coarse-grained sandsione, The bagal part iz not exposed
due o river valley erosion & this slop.

Following silicecus black mudsipas 5 m thick and mis-
sive acid twff 30 mthick of the uppermost lower pani, the
middle part comprises six or more upward-fining units
several meters thick of meandering river plain in arigin,
Thase units are composed of poorly-sored, thick trough
cross-stratified, coarse-grained sandsione and sandy of-
tein el y mudstone with plant resnains.

The upper part 200 m thick begins with a basal con-
glomerate a5 a transgressive lag formed by shoreface ero-
sion, which rests upon the middle fluvial plain deposits.
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Fig. 13, Route mep of Shupero dam and iis surroundings along the Hakobechi gorge, Shupaso River (Sop 1-4),

The bage of the conglomerste is equivalent 1o & ravine-
meni surface, The upper part consists mainly of massive
finc-grained sandstone, and subordinately sandy silisions
and conglomerate. The sandstone is almosd massive and
bictwrbated, but occasionally hummocky or ripple cross-
stratified. Though megafossils are scarce, the lithoiogy
suggests inner shelf 1o lower shoreface in sedimentary
envirpnmenf, The twa thick conglomerate levers which is
characierized by cherl, sandsione and mudsione, are
rather skmiple in composition than polymictic ones in the
Mikzza Formation. This reflects the more stable condi-
tions of the source area af that dme than the lime of the
Mikasa Formation,

A disconformity with the overlying Eocene coal maas-
ures, Noborikawa Formation, Ishikari Groop can be sesn
along a river cliff on the right downsweam side of the
dam. The sandswone lithology s very similar bepwsen the
uppermost of the Hakobuchl Group and the lower pam of

002 : 16

the Mobon kawa Formation,

DAY 2
East-westward lacies changes of the Mikasa Forma-
tion, Middle Yezo Group, across the Ikushumbetsu
Anticline along the Tkushumbeizu River
Stop 2-1: eastern limb of the Ikushumbetsy Anticline.
Mikaza Formation, Middle Yezo Group and Upper Yezo
Group

Suop 2-1 is the type locality of the Mikasa Formation,
Middle Yezo Group (Matsumoto, 19510, Here the forma-
tion and the overlying Upper Yezo Group are well ex-
posed ahowt 800 m long along barge oulcrops above o
shielier covering the prefeciural road from lkushumbetsa
to the Kaisurazaws Dam, and dip 30%w0 40 *NE.
Matzuno e al. (1904) divided this formation into four
members, Ta, Th, Tc and Td (Fig. 14),
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&l

Fig. 14. Rowie mag of the Tius humbetsu River section in the cansen lmnboof the [nahumbess sntcllee (Stop 2-1),

a} Mikasa Formation, Middle Yezo Group

Ta. The lowes: ransitional part from the main pan of the
Middle Yezo Group (Ta) iz nol well exposed here now,
According o Matsumoio (1965) and Matsumoto et
al. (1981}, this sandy silistone member i assigned (o the
Lower Cenomantan Desmoceras kossman-Grayioniies
adkinsi Zone,

T The Tb Member is composed of inner shelf, interbed-
ded HCS fine-grained sandstone and sandy siltstone in the
lower, and outer shelf, bicturbated sandy siltstong in the
upper, The interbedded lithofacies dominate throughout
the Mikass Formation,

Wecan easily collect the Lower Cenomanian fauna of
bivalves and ammoenites from the lower part, The mode
of bivalvo ocourrence is schematically shown in Fig. 15,
Disarticulated bivalves occur on bases of HCS sequences
ay shell 1ags or shell lamina within H units (Dot & Bouwar-
geods, 1982), They had rapldly settled within H uniis
when gosm waves or currents waned after storm-rewark-
ing and sccumulztion of them during storm peaks. Ar-
ticulated bivalves sporadically preserved in Mb (biotur-
bated sandy silsions) unlts are thought 1o be recolonizing
species during infer-siorm falr weather, bt individuals in
life-position are very rare. As well as the mode of fossil
oc¢urtence, the specins compaosition is somewhar diffes-
ent between H and Mb units, reflecting the sedimentary
processes of HCS sequences. Wave ripples inan H unit
e well observable on a well-exposed bedding plane.

The upper pan (Middle Cenomanian) sporadically con-
tains offshore articulsted bivalves different from those in
the lower Th and compressed ammoniles as Calysoceras
iMewboldiceras| orlentale Matsumoto, Fukada & Saito

Cod:

and Desmoceras (Peeudouhligella) faponiour (Yabe)
Matsumoio et ol. {1991) recognized three ammoniis-
inoceramid zones of upper Lower 1o Middle Cenomanian,
namely Manrelliceras Japonicum-fnoceramus fenkls,
Cunningoniceras takahashiF-lnoceramus redunces  and
C. (N.) orientale-Blrosiring wmural Zones (Table 2).
Te: The Upper Cenomanian Tc Member conaists of dark
gray siltstone o claysiong. The lower part showing the
most offshore facies in the Mikasa Formation rarely con-
jaing calcareous nodules with Eucalycoceras pentag-
amm, Calweocerar (C.) off, mavicwlare and Ieeceramuy
pinierensls Pergament. From the wpper siltstons,
Evomphaloceras sepiemserigtum, Pseudocalycoceras
dentonense and Scipohoceras kpssmuni (Mowak) wers
ohained with Jroceramus picrus Sowerby (Mulsumoun &1
al, 1921},
Td. This member is mainly composed of inner shelf, in-
terbedded HCS sandsione in the middle io upper parts,
end outer shelf bioturbaled sandy siltstone ofien imterca-
lnted with thin sandsione layers in the lower, But lower
shoreface, amalgamated HCS sandsione occasionally
contuining with lenticular gravel layers, is predominant in
the middle part. This is the most sandy facies in the east-
em limb of the kushumbetsu Antcline along the
kushumbetsu River. The middle part wide crops oulin a
big quarry on the opposite side of this stop, Though the
lower part is hardly fossiliferons, Malsuno el al.{1964)
reported the ocoumence of Lower Turonian faocerdouis
of labigris (Schiotheim). Because this member is oo
sandy, ammonites scarcely occur. But the middle 1o up-
per parts commonly conlaing froceramis hobdliensis
Nagao & Matsumoto characteristic of the Middle
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Fig. 15. Bchematio rvade of feasll accusrense in hummoeky cross-stranhad sequences of the
Mikam Poemadon {Cenomanian aed maddls Teresten).
Turonian. As showen m Fig. 15, Middle Turonian bivalve pression et lede Turonian. The lowest formetion, U by
Fauna iz dilferent from the Cenomanian fauns in composi- Mutsuno ¢l al. (1964), Ila by Matsumoto (1965) or U,
tioo. (Futakarni, 1986a), commonly contains caleareous nod-
b} Upper Yeeo Group ules with Upper Turonian Jaoceramiis teshivensis Magag

The sudden facies change inio  monolonpous sandy & Mutsumoty and prolific ammonites represenied by
gilistone of the Upper Yeeo Group suggests a rapid trans- Subprionocyclus minimis (Havasaka & Fukada) or Sub-
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prignocyelis meptund (Geinitz) {Futakaml, 1986a, 199(0;
Matsumodo, 1984; Matsumoro et al, 1991].

Stop 2-2: sorm gravelly sandstone. Mikasa Formation
{Lunch)

Siop 2-2 highlights storm-formed sedimentary siruc-
ures and shell beds. This stop i o small park and garden
&t the gouthern downstream side of the Kalsurazawa Dam
and the other side of Stop 2-1. Mear and before the
ownes's house, many sandstone blocks are arranged as
gerden stones. They are obtained from o big quarry & the
back where foundation aggregate materials for the dam
were mined from the middle part of Td {Middle
Turonian), The blocks are, though apparently massive,
fine-grained, amalgamted HCS sandstone, frequently
associnted with sharp-based, lenticular gravel layers ioss
than 1 m thick as lags, Thick-shelled bivalves dominated
by two trigonians (Yaadiz alnuers (Y abe & Nagao) and
Aplotrigonls  mikasgensis Tashira), Gilycymeris
hokkaldsensly (Y, & N, Meekia hokkaldoana Tumusa
and Aphroding peendaplana (Y. & N.), are often concan-
trafed within the gravel lags and H units (Fig. 16), Giant
ammaonites possibly assigned as Pachydermocerar or
Mesopuzosia (Fig. 17) and giant [nocerdmis hoberensis

&3

over 40 cm long in open-valve or reclining position afso
occagionally occur solitarsily (Fig, 15). The sandsione
may have been deposited on lower shoreface above fair
weather wave base where suspension mud was frans.
ported away offshare.

Stop 2-3: western limb of the Tkushumbersu Anticling,
Mikaza Formation

This srop is & cycling road 1.5 km long from the Mikasa
City Museum to the Keigen Bridge along the fkushum-
betsy River, This road wag recently opened as an outdoor
miuseurn for a geological irip over 30 million years friun
Cenomanlsn 1o BEocene. Until the construction of the
Katsurazawa dam in 1957, this road had used & a forestry
eaitroad. The Mikasa Formation of the Middls Yezo
Groug, middle Eocens coal measures, Doshumbetsu For-
mation of the Ishikari Group and Upper Eocene Poronal
Group from east to west dip almost verically (Fig. 17).
Here, we can see the tvpical Tacies and thelr siratigraphic
changes of the Mikasa Formation in the easiern limb of
tha Ikushumbetsu Anticline. Though the lower and upper
boundaries are not exposed, the formation has faull and
unconformabla relations with the kower Middle Yezo
Groop and the Ikushumbeisy Formation, respectively.

Fig. 16. A, A giact ammuonite | Pashydersocenar oo Mefoputaria ) wilh tngomion {Yasa ainusaa) ariwukibed sheds #nd modsinae
chigs in mmalgamead bimemaecky coss-smofied, fne-gmined sandsieos [mom the Middle Turoazn (Td) of the Mikaia Farmaton ol
aquarry southwest of the Katsurazaws Dam. Lens cap ol cm in Saevecer, B Lengoular gravel and shell lags in emnalgomalesd HCS
mndsicne. A&, B. Siep 23
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10 Mewd fuis-AaiL

Fig. 17. Rowis map of the lushanstersn Biver seotion in the wesi=m
lirb of the Tkuskembesu Anfeline (Swop 23

Wi follow the quadripartite division from Twa to Twd by
Maizung of al.(1964), cach two of which constituts an
upward-coarsening / shallowing / regressive sequence
{Twa-Twb and Twe-Twd),

Twa. This crops out on the riverbed and not along the
road, It is composed of inner shelf, inferbedded HCS
sandstone and sandy silisione in the kower part, and lower
shoreface, amalgamated HCS sandsions in the upper, It
constitutes the finer and lowes part of the first upward-
coarsening sequence. The lower part of Twa commonly
contiing Lower Cenomanian bivalves and ammonites in
calcareous nodules or mother rocks, They are character-
ized by Desmoceras (Prendowhlipella) japonicum, Caly-
cocerad (Newboldicerar) aslaticium (Nimbo), Heterotripo-
nig sibovaliy (Nimbo) and a few fapceramus species.
Twh. Thiz member 15 paralic deposits mainly composed
of cross-siratified, coarse- (o medium-grained sandsione
intercalated with carbonaceous o sandy siltstone layers
and thick conglomerata, The nferred sedimentary envi-
ronments are variable, =, g upper shoreface, foreshore,
lagoon, marsh and fuvial channels, A minor fauli with
slickenside is observable on the southeastern unnel exii,
Mear the northwastern end of the tunnal wall, some oyster
puich reefs ocour in the intervening lagoonsl sandy
siltsions,

Twe, This member is characterized by inner shelf, [ner-

CO% 3

bedded HCS sandsione and sandy silistone commonly
containing the middle Turonian bivalve fauna (Fig. 15). It
widkely crops oul in an ghandened guarty ¢n the upper
slope of the nonhwestern tunnel exii. Lower shoreface,
amalgamated HOS sandstone of the upper part shows the
upward-coarsening trend. fnoceramus hobetsensis com-
monly occurs like in Td of the epstern limb of the
Ikushumbetsu Anticline (Stop 2-3).

Twd. The upper pant of the second upward-coarsaning
sequence is composed of the lower, amalgamated HCS
sandstone with some lenticular gravel lags, and the upper
altermating beds of coarse-grained, cross-sirafified sand-
sione end conglomerate. The upward-coarsening facles
change may reflect a shoaling of wave-dominated lowes
(o upper shorefpce. The sandstone end conglomeraie
couplers are thought 10 have been formed by migration
procegses of nearshore bars and troughs during storm and
fairweather cycles, A large cliff exposing the upper part
of Twd along the cyeling road is mostly covered with
concrete shelter. But we can see the upper iypical facies
through observation windows.

The unconformably overlying Eccene coaly measures,
Beushumbetsy Formation, Ishikari Group, comprises
many cyclothem units of meandering river channel sand-
stome and Mood plain medstone or coal. The uncon-
formity is nearly parallel in outcrop scale becanse of the
same bed configuration (dip and suike) between the two
groups, in spite of lacking on exposure, As the Uppear
Yezo Oroup lying between the two in the northem sec-
tions {e.g Pombeisu River saction, Stop 3-3) does not
exist here, it may have been eroded away, You can slép
over the 50 million yeurs lime gap here. There are some
small sbandooed coalpits o few 10z years old along the
road,

Stop 2-4: Mikasa City Museum (Upper 1o Middlé Creta-
ceous ammonite collections)

Mikasa about 30 km east of Sapporo is o small city, bul
geologically remarkable in the Upper Cretaceous Yezo
Supergroup rich in ammonite fauns and thick sequences
of the Paleogens ooal measures called the Ishikeri Group.
The city is one of the most farmous ammonite localities in
Japan.

The Mikasa City Musewn wus founded in July 1979 o
exhibit the natural and cultural history of the city, Iiespe-
cially emphasizes on the excellent ammonite collections
by the late Mr. Taseo Muramiods, his son Mr. Kikuo
Muromoto, a curator of the museum, and many amateur
ammomite collectors living im the city. They contribuied a
large amount of very good specimens obiained from
many localities of the Yezo Supergroup throughout
Hokkaido. As for the richness of the ammaonite collec-
tiom, this museum is ona of the best in Japan and also in
the world, The axhibition highlights magnificent giant,
orm#e, haleromarph ammonies, and sdditionally prolific
smoolth ammoniles and some marineg repliles a8 mosesau-
rid and elasmosaurid, Other associaled fossils as bi-
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vilves. gasimopods, echinoids. crinpids, teleostei fish bone
and shark 1eeth are slgo displayed, A mosasiurid skull
from the Upper Yezo Group, known under the name of
“Yezo-Mikasa-ryu” is ome of the most inieresting speci-
mens |n (he mussum,

DAY 3

Pombetsu River and its tributary Pombetsu-go-no-
sawa River sections. Middle (o Upper Yezo Groups
Stop 3-1: Pombetsu River section in the western limb of
the Ikushumberse Antkcline. Main pam of the Middie
Yero Group

A section along the middie o lower stream of the
Fombetsu Kiver, o branch of the Tkushumbeisy Kiver is
exiracrdinarily well exposed perpendicularly across the
sirike direction, and is situated oo the western lmb of the
Tkushumbetsu Anticline (MMatsumodo, 1965, Ando, 1987,
Figs. 14, 193, Here the upper Main part (Stop 3-1) and
Mikasa Formation (Stop 3-2) of the Middle Yewo Group
and (e lower Upper Yezo Group {Stop 3-3) in upward
sedjwence steeply dip west,

The Main part of the Middle Yezo Group is offshore or
basin plain facics deposits such as massive mudstone and
aliemating beds of mudsiope and fing-grained sandsione
Cmuddy wirbidiesy, Some slump folds are observable in
he middie part of the Main part. The lower Limit is nog

Mikaza
Formation

/— Main pert [ M. Yezo G.}

Fig. 1%. Route map of the Madn gart. Widdle Yezo Group {Upper Al
':l:i.l.a]-mlhquﬂm shide of the Fombeasy Biver section (Swop 3=
{3 Lozadan shown In Flg- 1%,

ax

exposed inthe axial parof the Tkushumbsaisu Anticline,
Few megafossils are obtained from the Main par, excepl
for the commen occurrence of Ammonocerariies enoensis
(Yabe) and Hyperpuzosia amor Masumoo, The ap-
proximate slage may be the upper Lower Alblan or lower
Middle o upper Uppes Adbkan.

The uppermos! Main parn is characlerized by mudsione
bed with thin layers of fine-grained sandsione i the up-
per, and aliernating beds of mudsione and sandstone in
the lower. A, ercensls, Puzosia sp., Hortoniceras 7 8p.
and others are obiained from the upper bed. On the ather
hand, Arcgaadrycerar sacya Forbes, Desmoceras sp. and
Dripalaceras cristafen (Delus) occur from e kower bed,
Therefore, the lower bed is assigned to the lowest Upper
Albian D, crintatum Subzone of the basal Mortoniceras

(L) lrgTariem Zong,

Stop 3-2: Pombetsu River section. Mikasa Fommation,
Middle Yezo Group

This sop Is one of highlighis In this excursion, because
we can well observe the Mikasa Formation elong a ngarly
continuous section about 450 m thick with unexposed
parts only 40 m wotally (Figs 20, 21} The section &lso
shows the iypical western limb facies of the Tkushum-
beisu Anticline and the wo upward-coarsening  se-
guences (Me-Twa-Twh and Twe-Twd Members:
Matsuno eq al., 1964 and Ando, 1987). Except the lowest
Me, the stracigraplyy is generally the same s thar of S10p
2-3. Malsuno o sl.{1963) assigned e Me Mamber 1 the
Main part, bui we inchede it 10 the Mikasa Formation
becanse of the gradational relation betwesn Me and Twa
(Ando, 198T).

Anew dam aboul 70 m high is now planned o be con-
struciad near the Kamui Bridge within several years,
Be. The Mikasa Fommation stams with 100 m thick, regu-
tarly or dyrthmically meedium-bedded trbidite (Me) with
troce fossils as Helniathopss, Palaeodiciyor and
Nereiter typical of deep-sea facics (Tanaka, 1971). The
uppermast aliemation (7 m thick) overdying a slumped
bad (several meters thick) is a transitional pan into iner-
bedded HCS sandsione and sandy silistone of Twa,
tfhough lacking an expogure a few meers thick berween
the two, The considerably sudden changes of facies and
inferred sedimentary environments from basin plain o
outer shelf (o inner shell, suggest & rapld sea-level fall
anedor iecionic uplifi of the basin dusing lates) Albian snd
early Canomanian,
Twa. This member consisis of apparently massive, very
fine- 1o fine- gruined sandstone 90 m thick. But rock sur-
Taces soaked with water distinclly show various sedimen-
Lary sruciures as hummecky |nmination, wmal gamaon
surfaces, wave ripples and dehydration structures, race
fossils(Opkiomorpha, Skolithos. Planolfies, Schavbcyiin-
drichmus, etc.) and others (Fig. 21A. Some sharp-based
coquinite lenses intervening in the lower part congain
stacking shells of Prerorrigonis brevicula (Yehara), Aph-
rodinag psendoplane (Yabe & WNagso), Glecymeris
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Fig. 19, Reute map of the Pombetsn River section (Siops 3.2, 3-3). Leftrectangle and right booken line show Incation of Figs. 18,

23, respectively. Modified afier Ando (1557},

hokkaidoensis (Y. & M.}, Thetir foponica (Y. & N.) and
others (Fig. 21B). Laminar shell layers are common, hut
their composition is variable bed by bed, Besides the shell
concentrations, samewhat different bivalves, gastropods
anad solitary corals sporadically ooour from bioiurbaled
sandy siltstone (Wb} units of HCS saquences (Fig, 13).
Twh. The upper shoreface to delta plain deposits, Twh is
mainly composed of massive (o trough or planar cross-
gtratified, medium- 1o coarse-grained sandstone, Occa-
sionally injervening beds are back-marsh or flood plain
black mudsione bearing plant remaing, lagoonal sandy
gilistone with oyster shells and fluvial-channel cross-
stratified conglomerats, The cross-stratified conglomer-
pie & m (hick erosively overlying Twa may be incized
valley fill deposits during the regression and subsequent
lewstand of lae Cenomanian and early Turonian, In the
uppermOst part, medium-scale rough cross-siraified
sandsione with tidal bundles snd idal channels is overlain
by a sharp-basad conglomerate layer 40 o 60 cm thick
{Flg. 22}, The sharp basal plane may represani 8 ravine
ment surface formed by shoreface erosion (Demarest &
Kraft, 1987) during the early phase of the ransgression al
middle Turonian,

Twe. The fouwrth member, Twe consists of inner shell
interbadded HCS sandstone and mudstone in the lowear
and Jower ghoreface amalgamated HCS sandstone in the
upper, The lithofacies are very similar to those of Twa.
Imoceramis hobeizersiz, a Middle Turonian standard fog-
il occurs commonly, The lowest, mudsione-dominated
interbedded lithofacies seem equivalent to & maximum

oo

flooding surface (Fosamenter or al, 198B). A few co-
guinile lenses are inlervening in the upper part (Fig. 153
Twd. The last member Twd [s lithologically similar 10
Twh, though without lagoonal &nd back-marsh mudstone.
The uppermost conglomerae several iens om thick, over-
Iying tidal coarse-grained sandsione with & sharp-based
ravinement surface, suddenly changes 10 outer shelf,
massive and bioturbaed sandy silistone of the Upper
Yezo Group (Fig. 22). Tnoceramur teshioensis oblained
from the tidal sandsons indicales that the appermeost part
of Twd reaches 10 the Upper Turonian,

Stop 3-3: Pombetsu River section. Lipper Yezo Group
(Upper Turonian)

The Upper Yero Group, which is the fossiliferous fine-
gandy siltsione or @ity sandsione with some thin acid ff
and glavconitic sandstone beds, can be observed in the
kower stream side of Stop 3-2 (Figs. 19, 23). Here il iz
unconformably overlain by the Paleopens (Eocene)
Ishikari Group, The iotal thickness is almost 120 m, 1L is
biosiratigraphically almost Upper Turonian, but the up-
permost part is confirmed 1o be the Coniacian due to the
occuwrrence Of [roceramur wwifimenss (Yehara) snd
Baculites cf. yokoyamai Tokunaga & Shimizu
(Matsumots, 1965; Futakami ef al., 1980; Mazumow a
al,, 1981).

Thee Upper Turonian ammonile funa 1 this sop can be
siratigraphically divided into thres assemblages in accor-
dance with the faunal composition (Fig. 24). The lower
azsemblage is charscierized by the common OCCUrTEnce
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CRETACEQUS FOREARC BASIN OF CENTRAL HOKKAIDQ: LITHOFACIES AND BIOFACIES CHARACTERISTICS

of a baculitid, Sclponoceras indermedinn Matsumoio &
Obata with associations of collignonicersids, scaphitids,
tetragonitids and others. Though the middle assemblage
is similar to the lower one in the major species composi-
tion, but it diffess in the sbsence of collignoniceraids,
The upper one is rich in collignoniceratids such as
*Lymaniceras” planulowm Matsumoto, Prisaocyclus
aherrans Matsumole and P, cobbaal Matsumole with
Anggaudryceras limatwm (Yabe), Daomesiter ainugaus
Matsumoto and others, The ascending biofacies changes
may suggest to reflect the late Turonian transgresswon af-
ter the sand deposition of the Mikasa Formation and the

w

following regression. The middle asssmblage may indi-
cale & (ransgressive peak.

The upper assemblage can be aloo observed in the Bibai
arca (nocth of Pombetzu) (Maeda, 1986; Futzkami,
19864), but not in the kushumbetzo, Manji and Yubari
(Hatonosu) areas (south of Pombetsu) (Matsumoin, 1965,
Obata & Futakami, 1975, 1977, Futakami, 1982; Fu-
mkami & Miyata, 1983). The another assembiage from
the three areas is repregented by the commoa OCourmence
of Subprionocyelus minbmur (Hayasska & Fukada)
{=Reesiditer minimus and Subprisnocyelur normalis ; see
Futakami, 1990) that |5 very rare in Pombetsu. Therefore,

Fig. 23. Skeich of i Upper Yeza Group (Turanian) i the downstrears side of te Pombetsa
Reiwer section {Stop 3-3). Marks (x) and mombers shaow foesil borizons. Locstion shown in Fig,

19, Aber Falnkami et al. (1980}
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& Noda (1985).

this fact may suggest & local segregaiion of habitats be-

tween “Lymaniceras”™ planulaiem and Subprioresyclur
migndrur during late Turonian Hme.

Stop 3=4: Pombetsu-go-no-sawa seclion. Upper Yezo
Group {Coniacian)

As pointed out by Marsumoto (1984) and Matsumaoo &
Moda (1985), this section is suitable for the reference
section of the Coniscian megafossil bioscratigraphy in
Japan (Fig. 25), The Upper Yezo Group crops out slong a
narraow creck (Pombetsu-go-no-sawa River), being con-
trolled by an anticline snd a few block faults. The group
consisis of mainly sandy siltstone and silty fine-grained
sandsione commonly with calcareous nodules frequendy

[ 1

A5

contgining ammoanites and inoceramids. The ial thick-
ness is about $5 m, The Upper Turonian in the lower most
20m of the section and the Santonian in the uppermaost 10
m are biostratigraphically characierized by the oCcur-
rences of fecceranus teshipenriy Nagao & Matiumoio
and Mnoce ramis amakisensly N, & M., respeciively. The
Coniacizn of 85 m in thickness is subdivided into three
parts. They are defined by the occurrences Of fnocenamis
rouundaies Ficge, fnoceramur wwajimensis Yehara and
froceramies mikoensis Malsumoio in upwird sequence,
The associsied fossils as Didymots akamatse (Yehara)
and Forresterrin (Reerideoceras) petrocoriensis (Co=
quand) suppon the age delermination of early Coniacian,

In this stop we can try foszil hunting easily. Find cal-
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careous nodules carefully and extract fossiks from motwer
rocks, and yvou will enjoy meny remains of the Crelaceous
life.

DAY 4
Oyubari area. Cenomanian-Turonian boundary in
the offshore facies of the Middle Yeeo Group
Stop 4=1: C-T boundary in the Hikagesawa Fosesiry Road
The CenomenianTuronian boundary §s represented by
one exposune along the forestne road of the Hikagesawa
River (Figs. 26-28). Both siages are characterized by
massive mudsiong ocoasionally with inoceramids and
ammanoids and muddy furbidies, The upward-thicken-
ing of sandstone beds [s visible just below the boundary.
The uppermost Canomanian is choracterized by occur-
rence of moceramas pesnaiaius group and e bazal
Turonizn is by /roceramuy aff. sexonicur {List of fossils
will be distributed on the day). The C-T boondasy exists
within gninterval aboul 40m thick (Fig. 28}, The sulfur
confent excursion alaing st the maximum (Fig. 314;
Hisunp e al,, 1991 Hirano ef al,, in press) inthe inferval
below the basal Turonian end above the Uppar Turonian
indes levels, The value indicates the reductive condition
o saa floor (Koma ey al, 1983,

Stop 4-2: C-T boundary in the Takinosswa Foredtry Road

Transition between the Cenomanian &nd Turonian is
continuously cheervable of an exposurs along the forestry
road of the Takinosawa River (Fig. 30). This exposurs i3
abour 10km southward of Siop <-1, and the facies are
characierized by muddy rurbidites without any significant
variation from the of Siop 4-1. As the Upper Ceno-
manian and Lower Turonian are frequently intercalated
with acidec wif, we also can ses some scidic wif layars
here.

The uppermost Cenomanian is cheracterized by the
occwTence of £, pemnanuiir group, and the basal Turoman
Is by Preudaspidoceray Terwosum. The thickness be-
iween the ocourrences of the two indices is 32 m. The
peak vadue of sulfur conents detected & the interval sug-
gesis an anoxic-reductive condition (Fig. 31B). This stra-
ligraphic relation that the anoxic borlzon underlies the
occurrénce of P, fecwosum i3 the same ax in the Tethyan
realm {e.g., Bahloul FormmationfAnnaba Formation in
Tunizin, Robaszynski ef al., 1950},

Stop 4=3: C-T boundary and the Turonian in the Hak-
kinzawa River

The offshore facies of the Middle Yezo Group fom the
Upper Albian to Upper Tusonian is conlinuously exposed
atong the Hakkinzaws River unning wesrward from (he
Yubari mountain range (Fig. 31}, We can obeerve and

Cud 3y
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collect many ammonites and inoceramids ranging from
the Upper Cenomanian to Middle Turonian for about 4
km along the river. [n this section the basz] Turonian is
defined by the otcurrence of P. flexussum. The interval
of no foesil ocourrences §s 33m in thickness whens the peak
vidue of sulfur contens (Fig, 33) Is detecred, Thus anoxic
condition is suggested o the Cenomanian/Turonian
boundary s observed in the previous two sections.
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Sulphur contents (Wt %)

" |

Fig. 33, Compusis colurmmar soction and e cursions of sulfur contents
{wt &) alomp the twee sesisons, Hikagetaws (H), Taldsasmys (T and
Hakkirzera (HE) secions, The C-T boundary cxists in the black pan
besween B and C. Forlegend, B shale with sindsione beds, 2 shaleor
ehade wilh sorme thiz sand=zone beds, 3 gale wilh alersting dand-
sone beds, 4 wenkly reducsd condition, 5: redeced somdition. A and
B: Peeudorsidoceray feragmum, O Desmoceras {Faeudnokiizella) fo-
pomicwm, Db Jasseamar preanstulue, B [Asceramur  gialerannir
Smale in me Adier Hirano (s peess),
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