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Abstract

The Cretaceous clastic sequences in the Naiba area of South
Sakhalin, Russian Far East, have been investigated in terms of
macrofossil stratigraphy and magnetostratigraphy in conjunc-
tion with detailed field mapping since 1990. This paper provides
an overview of the lithostratigrahy and magneto-biostrati-
graphy of the Upper Cretaceous portions that are well-exposed
along the River Naiba and its tributaries. The Cretaceous
strata in Naiba are subdivided lithologically into the Ai, Naiba,
Bykov, and Krasnoyarka Formations, in which the Krasnoyarka
Formation and the upper part of the Bykov Formation yield
abundant ammonoids and inoceramids that commonly occur in
the “Upper Yezo Group” and the “Hakobuchi Group” in central
Hokkaido. A stratigraphic sequence of magnetic polarity rever-
sals consisting of 15 magnetozones can be established from the
upper Bykov and the entire Krasnoyarka Formations. Although
cosmopolitan marker species are few, a continuous biostrati-
graphic section ranging from Jimboiceras mihoense Zone (Conia-
cian) to Pachydiscus subcompressus Zone (Maastrichtian) via
zones of Canadoceras spp. (Campanian), all of which character-
ize the North Pacific Realm, is typically observable in the Naiba
area. The biostratigraphic age assignments using these ammo-
noids and other molluscs lead to the correlation of the geo-
magnetic polarity sequence with polarity chrons from C34n, the
Cretaceous long normal interval, through C30n in the upper
Maastrichtian.

Key words : Upper Cretaceous, magnetostratigraphy, macrofossil
biostratigraphy, Campanian, Maastrichtian, ammonoids, inocera-
mids, Naiba, Sakhalin, Russia, North Pacific
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Fig. 1. Index map showing location of the Naiba area
and distribution of the Cretaceous Yezo Group (black
areas) in Hokkaido and South Sakhalin.
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Table 1. Stratigraphic divisions of the Cretaceous
Yezo Group in the Naiba area, with comparison of the
previous studies.

Note that some Matsumoto’s units (i.e, MhO to Mh7)
are biostratigraphical zones and others are lithostrati-
graphical units.
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The Cretaceous System is typically exposed along the River Naiba and its tributaries in Sakhalin, Far East Russia.
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Fig. 3. Columnar sections of the Cretaceous Yezo Group in the Naiba area.

The upper part is well exposed and is much more fossiliferous. Four digits with a dot (e.g., 1002) indicate a locality
number (Loc. NB-1002) and the stratigraphic level.
Dj : Desmoceras (Pseudouhligella) japonicum, Ip : Inoceramus pennatulus, Ih : I. hobetsensis, I. tera. : L. teraokai, I. tenu. : I.
tenuistriatus, Jm : Jimboiceras mihoense, Ia : I. amakusensis, Gt : Gaudryceras tenuiliratum, Eh : Eupachydiscus haradai,
Ssch : Sphenoceramus schmidti, Ck : Canadoceras kossmati, Cm : C. multicostatum, Ps : Pachydiscus subcompressus, Zy :

Zelandites varuna.
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Fig. 4. Locality map along the R. Krasnoyarka (part 1).
An : Menuites naumanni [previously assigned to the genus Anapachydiscus]. Other abbreviations are the same as

in Fig. 3.
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Ln : Linuparus sp. Other abbreviations are the same as in Figs. 3, 4.
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The strata may be repetitiously exposed along the lowermost course of the R. Seim (A) by several minor foldings

and faults below mappable scale. Abbreviations are the same as in Figs. 3-6.
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Table 2. Faunal list of the Naiba and Bykov Formations.
Four digits (e.g., 3023) indicate the fossil-locality number (Loc. NB-3023). p : fossils from loose blocks.

Sphenoceramus naumanni (Yokoyama)

Naiba F. Bykov Formation
Taxa N3 | 8 B2 83
INOCERAMIDS
Inoceramus pennatulus Pergament 1015 1018
Inoceramus hobetsensis Nagao and Matsumoto 2004, 2008, 3003
3004, 3005

Inoceramus teraokai Matsumoto and Noda 3007

Inoceramus tenuistriatus Nagao and Matsumoto 3008

Inoceramus amakusensis Nagao and Matsumoto 3018

1053, 3017, 3018, 3020, 3021, 7001, 7003

OTHER BIVALVES

Damesites damesi (Jimbo)

Yokoyamaoceras ishikawai (Jimbo)
Menuites sutneri (Yokoyama)

Nanonavis sachalinensis (Schmidt) 3012, 3020
Propeamussium sp. 3015, 3020
Myrtea ezoensis (Nagao) 3018
"GASTROPODS"
Aporrhais sp. 3012, 3020
Capulus cassidarius Yokoyama 3022, 7003
AMMONOIDS

Desmoceras (Pseudouhligella) japonicum Yabe |1015p

Tragodesmoceroides subcostatus Matsumoto 3007
Damesites aff. sugata (Forbes) 3012, 3015

3018, 7001, 7003
3017, 3018, 3021, 3022, 7001, 7003
1051, 1052,3018, 3021, 3022

Gaudryceras denseplicatum (Jimbo)
Gaudryceras tenuiliratum Yabe

Menuites naumanni (Yokoyama) 3022-23p

Hauericeras (Gardeniceras ) angustum Yabe 1050, 7001

Mesopuzosia pacifica Matsumoto 3003 3007

Jimboiceras mihoense Matsumoto 3016

Tetragonites glabrus (Jimbo) 2004 3007, 3008, 3010, 3011, 3012, 3014, 3015

3017, 3018, 3019, 3021, 3022
3007, 3012, 3015, 3017, 3018, 3021, 3022
1050, 1053, 3020, 3021, 3022, 7001, 7003, 7007

Phyllopachyceras ezoense (Yokoyama)

Anagaudryceras limatum (Yabe) 3010, 3012, 3015
Anagaudryceras yokoyamai (Yabe) 3021, 3022
Scalarites mihoensis Wright and Matsumoto 3007, 3015
Nipponites sp. 3012, 3015
Scaphites planus (Yabe) 3010
Hyphantoceras venustum (Yabe) 3020
Polyptychoceras sp. 3021, 3022, 7001, 7007
Hypophylloceras subramosum (Shimizu) 3007, 3021, 3022

1052, 3007, 3012, 3018, 3021, 3022

ECHINOID
spatangoid gen. indet.

3018

5o (LD A N1V N7
G &% 1,180m

HEER TR F A R FICDSDHT S, Fo74
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REUERTH 3. —HORERFTOEYELLEZ T TL
%. Matsumoto (1942, 1954) OJIHLEE (Kw~Kz BL T
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10cm) ZFEE L, THIEX 100~150cm ObibE %
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Ronhs, SRIOFECHEGREBSATHEV,

BRa=y b N2:BFKARBREZEGHELL, BEEEEA
Flrs g vwEHE=I = » b, Matsumoto (1942) @ Ky,
Vereshchagin and Salnikov (1968) OIVICHM 4 5. B X
#7450 m.

BE FETERMAR S 245, MM IHOAEE
A21F, KEHBIIE S HIE Planolites RO 5. HPHE
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2=y bdafficid, BE 2~5cm OEEY 5 R EEKE
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Table 3. Faunal list of the Krasnoyarka Formation.
Indices are the same as in Table 2.
Krasnoyarka Formation
Taxa
Kl K2 K3 K4 KS
INOCERAMIDS
Sphenoceramus orientalis (Sokolov) 3023, 7011
Sphenoceramus elegans (Sokolov) 3023, 7011
Sphenoceramus schmidti (Michael) 1056, 1057, 3023, 3024
7011, 7012, 7013, 7014
Sphenoceramus sachalinensis (Sokolov) 1056, 1057, 3023, 7011
Inoceramus balticus Béhm 3028
OTHER BIVALVES
Goniomya sp. 1065
Yoldia sp. 3045
Nuculana sp. 3045
"GASTROPODS"
Gigantocapulus transformis (Dundo) 3023, 7011
| Gigantocapulus giganteus (Schmidt) 1056, 3023, 3024, 7011
AMMONOIDS
Desmophyliites diphylloides (Forbes) 1061, 3029, 3031 3033'
Eupachydiscus haradai (Jimbo) 3023, 7011
Urakawites rotalinoides (Yabe) 3023, 7011
Canadoceras kossmati Matsumoto 1056, 3023, 3024, 3025 |1060, 3028, 3029, 3030
3026, 7011 7017
Canadoceras multicostatum Matsumoto 1061, 3031, 3037 3033
Menuites soyaensis (Mat. and Miyauchi) 3033
Pseudomenuites sp. 3031
Pachydiscus flexuosus Matsumoto 3038
Pachydiscus subcompressus Matsumoto 1064, 1066, 3039, 3041, 3043, 3045
7024, 7026
Gaudryceras striatum (Jimbo) 1056, 1057, 3023, 7011
Gaudryceras crassicostatum (Jimbo) 1061, 3029, 3030, 3031 (3033
Gaudryceras sp. 1066
Anagaudryceras matsumotoi Morozumi 1064, 1066, 3039, 3041, 7026
Zelandites sp. 1056, 3023
Zelandites varuna (Forbes) 1064, 3039, 3041, 3043, 3045, 3046
Tetragonites popetensis Yabe 1056, 1057, 3023, 7011|1060, 1061, 3029, 3031
7013 3037
Tetragonites terminus Shigeta 1061
Saghalinites teshioensis Matsumoto 1061 3033'
Pseudophyllites indra (Forbes) 3030 3046
Ryugasella ryugasensis Wright and Mat.  ]1057, 3023, 7011
Schilueterella kawadai Mat. and Miyauchi 1061, 3031
Baculites chicoensis Trask 3029
Hypophylloceras subramosum (shimizu)  |3023 1061
Hypophylloceras sp. 3038 |7026
Phyllopachyceras ezoense (Yokoyama) 1056, 1057 1061, 3030, 3031, 3037 |[3033'
Phyllopachyceras sp. 3038
NAUTILOID
Cymatoceras Ssp. 3029
OTHERS
Linuparus sp. 1066, 3044
brachiopod gen. indet. 1065

FiixFhTws (Loc. NB-1013).

1=y PN3: DEREEMEEMALL, THICES

#9710 m OERIRYE % (3 &, Matsumoto (1942) @ Kz 75\
L Kz-Mh, Vereshchagin and Salnikov (1968) D Vi 7-
5. BHAROKSTRIZMEETE LV, EHEXH200m &
HE&Sh3,

e =y b FHIRIEDE (E& 5~10cm) &BE (G~
15cm) OHFICIEE 555, TEUCE S 10m OMEREHS
BxEhs CoWER, SHFMOBHCHRoOMNDED

Ny PR3 EMRIZEALEEE - kT, HE0 -
MIcBESH om OMBEEOH[ RIS ENE I Lhd
3.,

BECRFOUETEEARS W3 —F, §VWEBEE 2
JAEEASATIC I I ENA L IICH B, HicEYEILES
13728853, Inoceramus pennatulus & %\t I ginterensis
SATDRBIA /€5 620, HOBELBLSICHEE - TH
9% (Loc. NB-1016). —#BEEFTH 5. £1, 2= b
POoHMRLAEREDRBHEA D S, Desmoceras
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(Pseudouhligella) japonicum 731§ o h 7z (Loc. NB-1016).
LGy vy XROBIRE 7 ¥ a2 — A2 T, BEhicd
gFhTuna,

(3) Bykov Formation

(7127, BHIKOBCKASl CBUTA]
fy % : Vereshchagin (1961)
@t : 74 3 7 /WO F 4 NNAKF~ 2 727 ¥V HNTik
& JE:$2300m

WEHIE TR, F1NKEBXT 2527 Y vnlll, F
InFNl, A B ECHHLTNS. THOF 1 /3@
ICBAETHLYD, LD 27 YA ARBICESICEHDA
3, BIFREOAD SN AEVERT, Matsumoto (1942)
DERFEE (MhO~MhT7), X CHLH#GEN O iR F e
L~ FERBEEHCEN T 5. BEORMENSERFANT
KELENT 20T, ZhicEoE, THH»S5BI~B3D3
BHx=y XT3,

o=y tBl: TRION3 2= F OMERELEFD
LicERY, FOEMBILEZILIKBRES, £E
Planolites 2B E IcEUHIKEIBE (Planolites iB8) %%
k&4 3. Matsumoto (1942) @ Mhl#%&#H, Veresh-
chagin and Salnikov (1968) ® I ~IVic &7 5. thifidFEH
MBOH, EXHT750m LHESN 5.

Planolites 3 EE 05~1cm, £ 2~4cm ELOERD
T, T OREBEEKEMR ORI T/ shTwa.
C @ Planolites 2512 %  SUERST (Planolites JB45) 7%
EL, EEHANCAEGZVEL CHBRT 200FK2=5 D
REUFHHTH 5.

T8 H» S 3, Inoceramus pennatulus H % \ (3 I
ginterensis ¥ 41 7OKEI4 / £35 L2, FhERLE LS
¥ > TETS (Loc. NB-1018).

FHEa=w b B2 PITEESRET ZHIKOBKE~F
IREBREL VIS, TFALO Bl 2=y b & o HEYHEELIDI
VoM TH S, Matsumoto (1942) ® Mh2 FHO—E%
&4, Vereshchagin and Salnikov (1968) @ VIcHH¥id 3.
BRI 4 ~NTFRO/DhXif (Fig. 7.B) THEE#210m, 7
5Z /¥ NANTH250m TH 5,

BEdicld, BEE I~5mm OEHRKED vV FEORER
HERBICIIE Fh, ChSHKEREIC K g 5. M
DOFEL iRE DM, FEEH+ cm D Planolites i85, &
X 2~5¢cm DOKFEHY v S NVIERE OIS, BLUEX
1~2cm DX 5 AHEKENVIHTI S Eh5, SoicRED
I3, BER0S~1mIETZKREOAIKE /) Va2 —AME
Tha Ihdsodimnd, KE O Mesopuzosia sp. ¥
Inoceramus hobetsensis %4 % (Loc. NB-3003). {Lfild3E
BoFEL 1BED S bEHT 5.

B3z bB3: FL K AEMBEEERY BEIKESURE
HrEEET s K=y PIcHHHST ZHEEH» S,
Matsumoto (1942) (3 Mh3~Mh7 @ 5 {LR#H %D, &
- Vereshchagin and Salnikov (1968) (3, IEEY ARVED
AR LItV TVI~XETD5 2=y FEFAIL
(Table 1). LA LEKELLZREDEHIILAEFLA

2002—6

DT, B32=y b LTHELTRS. EEH1,290m.
75 R 7 ¥ ARV D Locs. NB-3006~3007 T3, T
HEHOR LN BIBE (B2) ho, EPHEELE M Zi IR
EOEMBEMIKIESE (B3) ~RKBIEDLIONBEETE
3, zhPlk, &EHSEErIcHERtdT 5. BERIEERE
GHEET, Planolites % Phycosiphon BID/NRID RS H
T, ERS5cm ZEDKEAEICHR 3 BEIRER & <
Rons, Fh—Hoficis, ES5~20cm 3E0WE
fEPEE 2m B EORMEDWE 7o v 7 8&Fh B (Loc.
NB-3020). & 5iZ, F=2 = b _E#® Loc. NB-3017 TRE
B 2ESCES 20cm OREBEKEM 2HRO N3 30, &
FHZEE [~5cm OV 5 REEIKEMNIISEThTV S,
B, 752/ Y VARRTHROGKRE, V2 —-VEES
RicBUHREDHRE I CRBUCHBTT S (Loc. NB-7011).
LIAT, €A1 L)IHVOD Loc. NB-7011 TiY, Fx=.y
Mg FERICE SR 2m oL\ IEAEE (1R 20~50cm)
B LUEEHOBHNEBREY SR EsEhTHwS
(A, 1940). TWLERIFAOHBICES, HETH5.
2 LEHRPHREER 230N bH50T, Dlad L b—
WMz 17075254 MERPBEED bDTH 5 FTHEM
rEL. Wit LT, BEEHE L CrsEncRILE
HoBEMEMcETh TV S EGERICET 3.

1=y + B32FELEL T, BESPICIGER 20~50
cm DAKE/ Y2 —WHBEILEETATVLS. ChoD/
Va-—ni3, BZUTORERICEETIS bOICBNESL%E
WL, Bk L=y vab—2BERD (Maeda, 1987),
Zzohiz sy 29fER & & bIbEESET 5. (LEIEE
EIZk > THBENRIEDN, 2fICA /2T LREDT v E
74 FOEMBZV. £71:B2 LY THOBETIHRIEALR
Shistp-14 /7 €5 £ RLANOTIHE, #H, v=bHEH
75,

B3 OB T #4512, Telragonites glabrus, Gaudryceras
denseplicatum, Scalarites scalaris & & & I Inoceramus
teraokai HEEH 4 % (Loc. NB-3007). £ @ LAIA S L
tenuistriatus (Loc. NB-3008) AEHIL, ot kfihoid
Anagaudryceras limatum,Damesites aff. sugata, Nipponites
sp. %%E 4T 5 (Locs. NB-3012, 3015). thifi3 Haka{bAIc
Z L\, Jimboiceras mihoense DEEHIC & -» THH -
5N 5 (Loc. NB-3016).

L&zt & % % # L, Gaudryceras tenuiliratum,
Damesites damesi, Polyptychoceras sp., Capulus cassidarius
¥ & O Sphenoceramus naumanni HSETH 3 (Table 2).
T -8 b & 13 Hauericeras (Gardeniceras) angustum 133 if
ICEH 4 % (Loc. NB-7001).

(4) Krasnoyarka Formation [7 5 X / ¥V HIE,

KPACHOSAPKOBCKAS CBUTA]
ér % : Vereshchagin (1961)
R : 7 5 2 7 v n)ldhig
& E:800m LIE

FRERERMDED, F 4R LTS L), F T
NFRIBEEHET S KERCBUREYES LU
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HRE:EEETHRET, FMIRo QIR LH%E L5 3
HREHETH S, Matsumoto (1942) OFH » HERE (Ry-
Mh, Ray~Rfy), &L CIL#BENORHAHEEICHYT 5.
Vereshchagin and Salnikov (1968) {371 2 7 [Efk LERic
RATELUIREWHEARELFFOTELE Lie. KBRXTH
COXBIC LMD, BEIR, HEZROBRBICEVEN
A THDLNS (Locs. NB-1072,1073). K1~K6 O 6 H18
2=y bIPFONB,

HHA=y FKL: BROBWREDEESICHEY, B
RIS, RISSRIET 2 Mk ~dE 28T, £
EMCFULDHERE KK IER L= b TH 3,
Matsumoto (1942) @ Mh-Ry ¥ & Uf Rayl~Ray2, Veresh-
chagin and Salnikov (1968) ® I ~ I F&fic#HYd 3, &2
=y bOFERERBZ 53R/ YA INBLTF 4N LERTH
170m, +4 A)I[[BVTH130m TH B, A= bi3R0
SEE-> 3o ORI B TE 5. THE » ¥ OIS
BrAnNERERICH5E2= b D (Loc. NB-1059 ;
Fig. 6) ichikd 3.

BTHORBWEES IIMIASEL, KILBERCES, #
VWAEYHRELEZ ST 5. 20 LicEL 2RBERYE IR, BF
DEE 04~1m T, FELCKLERIKES, HELTHRIKME
W, Ez=y FRORERET M WEIL, HFOES
20~50cm ¢, EMicRERENEZIRES, 5~10COAK
TEERIC L TRRT 5. 24 IV TR ORIKRAMN
K&, WEBOTHII5~10°, E¥HiF15~20°L7 3
(Loc. NB-7015).

B ERGEDBE LM S EREOREYE, 1
D, THICES 30cm 0BRSS AEEKE P, BRILKR I
BUHRBENEEENE (9527 P AMNBLTFA
NER). —F€4 2)IROTIE, RIRREDEOLE &KL
BHz=y F K2HEEE->THY, BEEHBHNIcHIR
ShrcnlhEED S 5.

FEH2=» biTi}, RIZRBREERVT, (LASEE
LEEh3. BRTROKEDEREPICEGKE, Ya—n
MEET, £OZ Eupachydiscus haradai 8IS %
hTWw3 (Loc. NB-3023). ZDHE LORBIRWEFEH» S &
Sphenoceramus schmidti & U Gigantocapulus giganteus
MEET % (Locs. NB-3023, 7011). RiFIHEF/EELC &
NH 5N, KBETZEWALLEENES, HicihE
ST N3G RHA{LIEATEY, 1/ €5 5 20%
D7) X LEHGERL 1o HR /N HHEREIChIcBEL L T
5.

BEI= v b K2: NS CHEDSICEE Y, S8
il BREMEEZRT, WIROHKIRS K 2=y
F. Matsumoto (1942) @ Ray3~Rby, Vereshchagin and
Salnikov (1968) DI LEEi~MIicHMd 5. E&# 150 m.

I TER OB E R KGR OSFRPWMEOELD -
FRICRZ 5. MR T RIERICAE->THBY, IRy~ X
IET 2P bH 5. K2 = brhifiid, EYHBELEE S
FBERKEONHEREE~REWE» S5, HX5~10
cm OIS AR ST, COREDEothic b AL

$ v o F A RRETER LROLERR: & SR UM 377

ERPEHTEZEEh, T T3 bubble-wall HiE%RT
KILH 5 2R BBEEED OB, LERAEELZ ST /o
ROVEREN 12D, EE 1-3cm OF 7 RAHBKE
BidsEhs.

BESEDPIE HERB~ImOPRRELAHKE /
Ca-NHMEICEEN, Thoicid Canadoceras BT v
/A4 FORBIRERMBEETN TS, Ka=y b, S
(& C. kossmati (Figs. 8.A,8B) MEEL, KBOREE7T v
€/ 1 ¥ Schlueterella kawadai %> Cymatoceras [§# 7 & ¥
1 R 5h 5 (Locs. NB-3029, 3030). —%4, L#iz{tHEOA
BRI, C multicostatum (Figs. 8.E, 8.F) Z M5
¥ 3. £1ihNZ, Desmophyllites diphylloides, Tetragonites
popetensis, Pseudomenuites sp. 18 EDKRF R/ R &—
Wics Ya—viicERLTEE NS (Loc. NB-3031 ;
Maeda and Seilacher, 1996, Fig. 7).

BHa1z=y K3 RREOHRDEICKEE, BE-B
HEEOHRBILEIHEERA,» S L E 2=y b,
Matsumoto (1942) @ Rcy, Vereshchagin and Salnikov
(1968) OIVICHEHT 5. FEIE7 5 R/ ¥ v h)IITH 85 m,
F A4 )RV THE 170 m,

Az =y b TFHROBIRYE I HENRKNKEL, BFBOE
& 30~150cm THEY 5. WEEBOMCBRESZELAL
BEgEQw, FANITE, K2=9 bpEICEE 10~30
cm OhEEREMIE ST h B (Loc. NB-1062). MR IHELE
PREIEOEAML VL LEMEAZL, —F, Kx=.y
F EREEKOBONE L EEREOERS 3 izeh o
EYHBELEZ I THEE SN EEI SN BRKOEVHE
BEXVILD Ka=. b » 5 Canadoceras multi-
costatum, Menuites soyaensis 15 &, S = b K2 & L
LRICABEDILEEERET 5 (Loc. NB-3033").

FHI=v K4 : BIKERKBE 2 ERE S 24K 02
= I, Matsumoto (1942) @ Rdyl, Vereshchagin and
Salnikov (1968) OV FEi~rhiictid 4 5. FEE s 5 2
7 YAV TH 100m, + 1 I ERIGOTH 140m T
55,

73R/ Y NVABPTROMELDO L= P THS. BER
PPBRRL D T, EYEELEEC RI TS, BRTHRIES
Bm oK ENR SN 313, EE 5~20cm OREFEAS
Fr=y bREIChbl-TEESIC>EENS, £, ABK
B/ YVa—-WHMEHRL “nodular bed” BSEFHHETR SN
5.

LARBOICHIKE, Ya—AhoETS. 7217L, kg
@ “nodular bed” » & 3% T 5. Pachydiscus subcom-
pressus (Figs. 8.G, 8.H), Zelandites varuna (Figs. 81, 8.J),
Anagaudryceras matsumotoi > NEd 5 (Locs. NB-
1064, 3039). P. subcompressus (3, E{% 20~80cm (2% T 3
B, BMTRESGIKE, V2 —nicEEhTET 3,
—% Z. varuna 12 &1L, KREERRD A BEAR & & bk
DEKE/ Va—NdicERL TV S,

B2z FKs: WHESODICKLER ICECREN
HMibE 2R3 EM=2 =5 . Matsumoto (1942) @
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Fig. 8. Zone-indexing ammonoids from the Krasnoyarka Formation.

A, B: Canadoceras kossmali Matsumoto [late type : Saito et al,, 1998, pl. 1, figs. 6-7], Loc. NB-3029, Unit K2, middle
Campanian. C, D : Menuiles soyaensis (Matsumoto and Miyauchi) [previously assigned to the genus Pachydiscus],
Loc. NB-3033', Unit K3, Upper Campanian. E, F : Canadoceras multicostatum Matsumoto, Loc. NB-3031, Unit K2, Upper
Campanian. G : Pachydiscus subcompressus Matsumoto, Loc. NB-1064, Unit K4, Maastrichtian. H: Ventral view of a
middle-grown shell of P. subcompressus Matsumoto, Loc. NB-7024. 1, J : Zelandites varuna (Forbes), Loc. NB-3045, Unit
K4, Maastrichtian. Scale bars show 5c¢m long in A-H, and lem long in 1, J. All specimens illustrated here are housed

in Department of Geology and Mineralogy, Kvoto Univ.

Rdy2~Rey, Vereshchagin and Salnikov (1968) ®V |
M~VITIREMYM T 5, @EE A L)W T 100m, +
A S ARV CHRY 140 m,

— ok > THEHEMRL Y, BFEEREEE2 A/ ¥
WANBOB LT F A AN ERBOTHICL S FET S
(Fig. 3). BRI E ZRkAE, BFOES 3 04~1m T,
— TR LT v A, IVRIIR T ISR R AR L
A2, BRROGIRE 2 ¥ a—WhiE  EEN 5.

(LA E P LIS 2  fmunds, i FEo i o O
) Y a— i SMEMNo s kED 3 = B
Linuparus sp. (Loc. NB-3044), “¥E Goniomya sp., ik
W d, NHOEREEZ#ET 5 (Loc. NB-1055).

HHEA= o b K6 F L AEMBESLEZ T L RS~ v
WNEiRSEAERE L, A Hgo iR Ei A L A
a2 = o . Matsumoto (1942) @ Rfy, Vereshchagin

e Ayt m

and Salnikov (1968) OVINZIZIZHIYN S 5. HE=RICHIN
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ENTL D ERIERIALEN, 25X/ ¥ aunllignT
180m Ll t, &4 &)W T120m Ll EDRIENS B,

75 R Al TRIVERBED, €4 L)I[PF A
NEFROTR Y P HBEMSRET 3 (Fig. 3). DHIEE
BLU YL FERERVTROIRB~FEIKET, BEHEElcm,
£ & 2~5 cm O “Callianassa burrow” ¥ 1 7 DHERICE
. BE 01~1m OHMHENKRTIIE $h 3, FHEOR
HELOBRRIAHMTH S, £, CokdHEcR,
Cruziana (L F- K EmE| O £, FHHEEAENCHZ L TS
Eif3cm, EX30cm U EoBTBRERSEECEEhTL
3, WHIEBEBLU YV MERERICIE, B 10~30cm O
PORERAIKE, V2 —ABEMIcRoN3h, Thod
Y (@ SFEE Y (RAT TN A

2. {LBRERFRHLURIL

FHUSIZ AT 5 QIERO T EHMI 2 LA DA
iz, M >LWTRFLERRLZEAMNE L, Fho ki
WT b, EEsticEEESRERMioEH VRV, 22T,
Matsumoto (1954, 1959), F3tidA (1995) FEBHIC, £
bR IcBEDT v €/ 4 K, 4/ €5 4LZADEBH
2l T ZERA 3. Fig. 9 ic Ko 9HE R L
SE L KRBULB DRI HiERT. AEREFOTE
IZ2WVWTIE Fig. 3 AgBaicn,

Matsumoto (1942), Zhuravlev (1969), Zonova (1976),
Zakharov et al. (1978), Zonova and Turenko (1986),
Zonovaet al, (1993) %3, + 1 Hulfib L UILEIc BT
B7ANKBROTABEFANFhOWL>hDT Vv E/ A
FEA /75625 HEL, TAVET Y/ 2/, <w=7 /B
ROEMHEBMEIIOVWTRAALESZVSOD, 71k
LUFANFOTRETNET RIS L #2.

FANEREROEH L= b N3 »S 71 2 7T
D B1EEL I H TR, Inoceramus pennatulus % I.
ginterensis 1 &€/ = =7 vEh~ FHARI(LGHTE
T3, ZDE45rid Matsumoto (1942) @ Kz~Mho0 H:ic Y
95, LT, 14 NFoL¥E71a37@BBl2=
PR, v =7 RISk TE XS, —A, dtiEO®
I R=T VR EENSF 2 —o=T VIETHIIHIFITDA
HBEMENCTEET B Planolites iR5H5, UKD B bicEiHa
=y FBLICRET A EMbhof, Lichi-T, BIOE
Wize/) <=7 v FR~F 2 —o =7 VETEICHILT
&3%. 1oL, R Hirano (1995) B &ic & » TEE% D
tet/=w=7v/Fa—o=7 /EER (C/THER) *i%H%
SARBEHERRVHIATHEL,

Ei82 =5 b B2 D Locs. NB-3003~3005 ic /3 Tld, X
B D Inoceramus hobetsensis % { ET 3. i Matsu-
moto (1942) @ Mh2 iYL, F a2 —o=7 YREhiz
HEo5EEIONS. HH2=9 F B3O T#, Loc
NB-3007 s & (3, JL#REDBERFBHEAGICE VR %
TvE/IAREEBIL terackai HBEOSNTHYD, Fa—0
=7 vREEE (Mh3 45 ciE44 3.

Hi2 = + B3 D& T, Locs. NB-3012~3015 (Mh4
WY 513, Anagaudryceras limatum \SHIA, 2=7

FY ¥ 3 A IHRETER EBOLTIRIT & SRS 379

7 vEEICZVWEEEIRI 2> ¥ 1 7 D Nipponites sp.
(Okamoto, 1989) %%, %7 Loc. NB-3016 (Mh5 H#HH2%4) »»
5 3 Jimboiceras mihoense /B LN TWVWABDT, BZ 6K
CORBRI=T7 V7 /BT EL S, 2L, dbHE
BEDQI=T7 7 vEMSBET S I uwajimensis (2, VI
MiA»SBORTWSICTEL W, —%, Loc. NB-3018 /»
SH v =7 vBETFHERT AR D I amakusensis HEEH
TEDT, a=7v7 /% =7 YEERIEDOD Loc.
NB-3017 fHEicFEET 3 L Bbh 3.

A2 = b B3 k& (Locs. NB-1050, 1051, 3018~3022,
7001~7007 75 &) (3, Gaudryceras tenuiliratum, Damesites
damesi, Polyptychoceras sp., Sphenoceramus naumanni 13
EABET BT &H S Matsumoto (1942) D Mh5~Mh6 #
SN, Yy =T b Sh v =T YETEE S
WHREEZEZON D,

H o= 7 v REhERIC IR 7S Sphenoceramus schmidti
2, 752/ ¥ hFKla=y FTE (Locs. NB-1056,
1057, 3023, 3024, 7013, 7014) M SBEET 5H5, LD K22
=y POOIRELKEL., HHz= b K213 (Locs. NB-
3029, 3030) M5, Kl 2 55|%:& Canadoceras kossmati
(Figs. 8.A, 8.B ; Saito et al, 1998) ML EL, & 5
Inoceramus balticus % Schlueterella kawadai bR 5N 3,

—7%, &fx=v b K2 k& (Locs. NB-1061, 3031) A5
{3, Canadoceras multicostatum (Figs.8.E, 8.F), Des-
mophyllites diphylloides ¥ & U Pseudomenuites sp. HEE
45, &5, TOLMOEHE2I=y F K305 b C multi-
costatum & Menuites soyaensis 1% o1tz (Figs. 8.C,8D;
Loc. NB-30337). C @ 1k G B |3 Metaplacenticeras sub-
tilistriatum %R < H5, Matsumoto (1984) TiCiikX tr-i
R PR AR EERA Vo= 7 v BEOILREIC A HEE
PILTWa, Lid-T, B2 = b KI~K2 IS
Tidh v3=7 YRR, K2 EEf~K3 i3 voe=7 vk
Mot h k5.

2=y F K4 T8 (Locs. NB-1064, 3038, 3039, 3043,
3045, 7024 ~ 7026) A © (&, Pachydiscus subcompressus
(Figs. 8.G, 8.H), Zelandites varuna (Figs. 81,8.J) L0153
LERNEONSE. ChoDEHREX MY e+ 7 o H2
%o+ % (Matsumoto, 1954, 1959). B2 = F K5 5 &
U K6 » SIHRIREIC BB RBShish - 1. —4A,
chEcooy7RIOHIFE (Kalishevitch and Posylny,
1958 ; Kalishevitch et al, 1981 ; Salnikov and Tikho-
molov, 1987) i3, 7 1 /Ml HIERE: LS OB A 7 = 7
YWiE chsalfEt, b bAlie/S2ENER (K/TH
) OBEELCHDVTERLTVLAEA, ToRYc>W\WTiE
SHROST, FHCHALEREFEMIITICIF L 2w,

WFRICL TS, Dl e by b=7 vBEEEHSH
N7 BEERT, <R MY e FT o TEIEEREL T
ARFPBETEZ V- E LTI, ChETOLIAILK
IR T 5 1~ HUEA R RN E VW EBbAhB, 22
T, IO LciigttoimvbamEicE S LaREFE
8- oy YORRNERF & EREILT 5709, 74 3 7@
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Fig. 9. Standard columnar section and magnetostratigraphy of the Cretaceous Yezo Group (upper part) in the Naiba
area showing occurrence ranges of selected macrofossils.

Open circle : occurrence of the taxon ; horizontal broken line : stratigraphic level ; vertical thick grey line : occur-
rence range of the taxon. Four digits (e.g., 3022) with x indicate a fossil locality number (Loc. NB-3022) and the

stratigraphic level.

Dotted lines indicate correlation of the magnetozones to the geomagnetic polarity time scale,

which is based principally on Gradstein et al. (1995) but modified in part, including two additional subchrons ; the
one of normal polarity is hypothesized in the midst of polarity chron C31r and the other one of reversed polarity,
located just below polarity chron C33r, which was proposed by Verosub et al. (1989) and Leahy and Lerbekmo (1995).
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