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(mo Sha, 2007; Sha et al., 2012; Kirillova, 2018)



Memnosbie oro:keHnda Cuxora-Aamuga u CB Kurasa: 3HadeHnue

- DKOHOMMYECKHUU acCIIeKT
- ITasmeoHTOo/IOrMYECKUI ACIIEKT

- CrpaturpadmuiecKkuil acIeKxT

JloOprua HedyTH,
oacceiir Cynsasso, KHP

(https://english.cctv.com)

& Jloowrua yrosa, [sucu, KHP

& (https://live.staticflickr.com)



IIasreoHTOIOrMYECKUM ACIIEKT: IIPOMNCXORIOEHHNE IIBETKOBBIX

Fig. 2. (A to D, H, and I) Archae-
fructus sinensis Sun, Dilcher, Ji et
Nixon: samples J-0721 (A, B, C,
1), NMD-001 (D), and NMD-002
(H). (E to G, J to L) Archaefruc-
tus liaoningensis Sun, Dilcher,
Zheng et Zhou: samples B-2000
(J to L), PB18943 (E to G). (A)
Whole specimen (holotype).
Scale bar, 5 cm. (B and C) Mul-
tiseeded stalked carpels and
paired stamens (indicated by ar-
row). Scale bars, 5 mm. (D)
Swollen leaf base of upper dis-
sected leaf. Scale bar, 5 mm. ()
Two young fruits with stamens
below, from specimen PB18943.
Scale bar, 3 mm. (F and G) SEM
images of pollen from specimen
PB18943. Pollen grains show
monosulcate aperture (F) and
rugulate exine (G). Scale bars,
10 pm. (H) Base of stem (1) of a
fruiting plant folded in half upon
itself; root (2) bears a few sim-
le lateral roots (3). Scale bar, 1 & on ' . - P =
Em_ (1) Lower (di)ssected leaf. Mo _ 3 2 2 % 3. Reconstruction of A. sinensis. These
Scale bar, 5 mm. ()) Paratype e L AW Lo % L) ke 3 ¢ terminal shoots. The main shoot is
showing mature fruits and peg- = : ’ £ - 1 > A2l e mature so the stamens are deciduous,
like projections on the main o : ¢ 3 wing short pegs. The latter shoot is
5:°°'; to ':e left side 's:lateral g v = PR : ™ ' unger, the carpels are smaller, and the
?m"if; ‘;"c';les;:l’,"esnsmz:: (%;"é:g imens are borne in pairs on short pegs.
la,ge,'nem of 'portion. of ()). ) ; rs (- | r interpretation and reconstruction, see
Shoot shows paired stamens (in- e 1 S > ot e 2 8). [Diagram by K. Simons and D. Dilcher]
dicated by arrow). Scale bar, 2 ¥
mm. (L) Same as (). A leaf base
with missing petiole that ex-
tended across the lateral shoot
with the distal portion of the
dissected leaf preserved. Arrows
indicate leaf base and leaf blade.
Scale bar, 2 mm.

www.sciencemag.org SCIENCE VOL 296 3 MAY 2002 { Sun et al 2002
)
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PacaopocrpaneHue BepXHEIOPCKUX — HUKHEMEJIOBBIX OTJIOKEeHUHI

Ha ceBepo-BocTOKe npoBuHInu XamnyHi3aH (CB Kurati)

Russia
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(o Sha et al., 2008)

1 — MOpcKUe OTJIOKEeHU
(Bepxu cpeIHero KeJjioBest —
BaJIAHKHH);

2 — Dajiashan Gp: mopckue
OTJIOKEHUS ¢ HEMOPCKUMHU
apocsosamu (bappem? —
HISKHUAH aJIb0);

3 — Longzhogou Gp:
YyepeqoBaHUE MOPCKUX U
HEMOPCKHUX OTJIOKEeHUH’
(cappem? — HMKHUEI aJIb0) 1
HEMOPCKHE OTJIOKEHHUSI C
MOPCKHMH ITPOCJIOSIME;

4 — Jixi Gp: HeMopcKHe u
COJIOHOBATOBOIHBIE
otJioxxeHus (bappem?),
YyepeqoBaHUE MOPCKUX U
HEMOPCKUX OTJIOMKEHUH (arT
— HIKHHUHA aJ1h0), HEMOPCKHEe
OTJIOMKEHUS C MOPCKUMU U
COJIOHOBATOBOIHBIMU
(HMKHAHA — CpeIHUN ajin);
5 — Jixi Gp: HeMopcKue
OTJIOMKEHMUS C IIPOCIOSIMHU
COJIOHOBATOBOIHBIX U
PEOKHMU IIPOCJIOSIMU
Mopckux (bappem? —
HIDKHAN aJ160), HEMOPCKIe
OTJIOMKEHMUS C IIPOCIOSIMH
COJIOHOBATOBOIHBIX
OTJIOMKEHUH (HIKHUHA —
CpemHui aano).




Teppeiiabl CHX0TI-AJIMHSA 1 IIPUJIETAIOIINX TEPPUTOPHI

Viadivostok

100 km

55°
Gulf of Sakhalin

Sea of Japan

(o I'osmo3y0oBy, 2006)

1 — morkemOpwuiicKIe 1 paHHEIIAJIe030HCKIIe
TepperHsl U cymepTeppedunl: Sib — Cudbupcrmi
KpatoH, Bur — Bypeunckmuit, Kh — Xaukaiickmii;
2 — nmasieo3oiickue tepperiabl: DK — Jl:xarmbr-
Kepounckuii, G — N'anmamcruii, LG — Jlaoaamu-
I'pomexoBckuii; 3-4 — opcKHUe TeppPeHdHbL: 3 —
dparMeHTHl aKKPEITMOHHON HIPU3MBL: Sm —
Camapruuckuii, NB — Hamansxana-
buxnucknii, Khab — Xabaposckuii, Badzh —
Bamxanbckuii; 4 — pparMeHThl TYPOUIUTOBBIX
oacceitaos: Ulb — Vinbauckuii; 5 — dpparMeHTsl
TTOKeMOPHUICKO-PaHHEeIaIe030HiCKOT0
KOHTUHEHTA, BOIIEIIero B I0PCKYIO
akkpernnounyio mpusmy: OS — OxkpauHCKO-
Cepruesckuit komintexkc CaMapKHHCKOTO
TeppeiiHa; 6-9 — paHHeMeJIOBbIe TepPeHbI-
dparmeHTHI: 6 — OeppraC-TOTEePUBCKOMI
aKKkpernoHHoM IpuaMbel: T — TayxuHCKMA
TepperiH; 7 — TypOUIUTOBOro OacceiiHa TUIIa
strike-slip: Zh — iKypasieBckuii Teppeiin; 8 —
OappeM-aIb0CKOI OCTPOBOAYKHOM CHCTEMBI:
Kem — Kemcrwuit Teppeiin; 9 — arb0cKoit
axkpermonnoit mpuaMbl: KM — Kucesescko-
ManomuHCcKHU Teppeiid; 10 — JieBble CIBUTH:
Kuk — Kyranckwuit, Kur — Kypckwmii, Lim —
JImmypuanckuii, MFA — Murmraus-
Oymyabcknil, Ar — ApcerbeBckuii, CSA —
IHeurpanpao-Cuxors-Anuabckuii, ZP —
Banamguo-IIpumopckuit, Fur — @ypmaHOBCKMIL;
11 — gmanBuru, Pauk — Ilayrkauckuii.



55'N
(ro Mapxesua u 1p-; 2000) CrpykrypHO-hanuaisHOe palioHUPOBAHIE

NXO0TI- NHA

Legend

- Anyui zone

Central Sikhote-Alin uplift - Khor-Dalnin zone

- Okrainskoe zone

Pribrezhnoe uplift

- Kema zone

Eastern Sikhote-Alin basin

- Koppi-Luzhki zone

- Western Sikhote-Alin
(= Bikin-Khor) zone
- Tumnin zone

Western Sikhote-Alin basin CEiR 6B

South Primorye basin - Partizansk depression

Vladivostok —_— - Arseniev depression
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 (Kirillova, 2018)

Ammonites: Tethyan (scheme a,b),
Pacific (scheme c)

Ammonites: Boreal (scheme a.c),
Marth Pacific (scheme b)

Bivalves: Tethyan (scheme a.b)
Pacific {scheme a,b,c)

Bivalves: Boreal (scheme a,b),
Boreal (scheme a,b)

Radiolarians: Tethyan (scheme a,b)

* >k > 0 O

Radiolarians: Boreal (scheme c)

Paleoflora

(0 Siberian-Canadian realm

@ Eurc-Sinian realm

- FRealm boundary defined using
~ ammonite data

o+ ’ Phytogeographic realm boundary

Phytogeographic province boundary

#

i ]
:‘,/ Paleclatitudes

x%x  Occurrence of dinosaur bones,

FIGURE4 Map showing the
palecbiogeographic zonation of eastern
Russia (Kirillowa, 2000). {(a) Valanginian,
(b} Albian and {c) Maastrichtian



- BuocTparurpadpuuecknii

- Pagmomerpmueckumii

- AHaJIN3 TeKTOHUYECKUX,
CeIMMEeHTOJIOTHYECKUX U
TPaHCTPECCHUBHO-
perpeccuBHBIX ITUKJIOB

Supplemental Table 1. The biochronostratigraphic database for the - Albian of Sikhote-Alin and northeastern China

Structural-
facial
zone/basin

Formation/unit

Fossil assemblage and other data

Stratigraphic
range

References

Gorin zone

Northeastern
Heilongjiang

Huashan Group

Gornaya Protoka
Formation

Bivalves Inoceramus anglicus ,
Propeamussium (Parvamussium) aff.
kimurai, Pleuromya borealis,
Inoceramus ex gr. yabei , I. aff.
amakusensis , I. cf. concentricus, 1. cf.
interruptus , Aucellina ucturiensis , A. cf.
aptiensis , A. ex gr. caucasica , A. cf.
carinata, A. aff. rhomboidea,
ammonites Spitidiscus aff. rotula,
Pseudotetragonites cf. kudrjavcevi,
Cleoniceras sp.

Barremian?/
Aptian - middle
Albian

Turbin, 1994; Yazykova, 2001; Zonova
and Yazykova, 2004; Sey et al., 2004

Machtovaya unit

Bivalves Inoceramus ex gr. anglicus

middle - upper
Albian

State..., 2008

Silasu Formation

Bivalves Inoceramus cf. beringensis , I.
ginterensis , I. aff. tenuistriatus, I.
sichotealinensis , |. pressulus,i. cf.
nipponicus , I. ex gr. Concentricus.

upper Albian -
lower
Cenomanian

Sey et al., 2004

Uktur Formation

Houshigou Formation

Foraminifera Ammosiphonia
nonioninoides, Cribrostomoides

Non-marine bivalves Trigonioides
(Trigonioides) heilonjiangensis,
Corbicula ; Pseudofrenelopsis -
angiosperms flora assemblage
(Supplement 2).

Xiachengzi Formation

Non-marine bivalves Trigonioides
(Trigonioides) heilongjiangensis,
Sphaerium chientaoense, Unio
heilongjiangensis, Plicatunio (Plicatunia)
cf. naktongensis, Pisidium cf. fujionense,
Sphaerium coreanicum, S. selenginense,
S. fujianense ; bivalves Solemya,
Inaceramya ?

Dongshan Formation

Pseudocycas pecten — Sphenolepis
kurriana flora assemblage (Supplement
2).

Barremian -

lower Albian

Albian

Marinov and Amelin, 2019

(RTMCBFEH, 1986; Sha et al., 2003,
2009, 2012; Sha, 2007a

Sha and Fursich, 1993b; Gu et al.,
1997; Sha, 2002, 2007a, 2009; Sha et
al., 2003, 2008, 2009, 2012

Sun et al., 1995

NE Heilongjiang

(Zhenbaodao -
Dajiashan -

46 |Xiaomuhe area)

Dajiashan
Group

Dumuhe Formation

no stratigraphically significant fossils

Baiheshan Formation

Dajiashan Formation

Bivalves Aucellina caucasica, A. aptiensis,
gastropods Nodadelphinula

Xiaomuhe Formation

Dinoflagellate cysts Oligosphaeridium,
Odontochitina operculata, Gardodinium
trabeculosum, Palaeoperidinium
cretaceum

Nandatashan
Formation

no stratigraphically significant fossils

Barremian -
Albian

Sha, 2007a

Jiang et al., 2004; Pan and Zhu, 2004;
Sha, 2002, 2007a; Sha et al., 2003,

He et al., 1999; Sha et al., 2003, 2009;
Sha, 2007a

Sha, 2007a
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Olgosphaeridium Waleti sp 3| pieoras. Paradonicera | B b e e
c pulcherium, Buchia : ; : ' u - B, ct. volganias, 2 e e 2
© fischeriana : Archaeodictyomitra cf. 5 B. piochii, B. ex gr. fischeriana
& Middle part: Buchia B. russiensis, mnoens's, B. piochii, B. ex gr. fischeriana,
o 537 B. fischeriana Podobursa sp., B_ex '
£ mosquensis, B. cf. rugosa, Pseudodictyomitra cf QX gr.
= B. ex gr. russiensis, rimitiva ’
B. ex gr. mosquensis, p !
B. ex gr. taimyrensis =) Sp OZ%‘:;;Z slgla of.
£ g Stichocapsa ex gr. cribata,
Xitus sp
'8
= Upper Permian
e PP
5 £ or
c| @ i o -y . Upper Triassic
© g » |Kimmeridgian radiolarian
_87 a - assemblage: C-)I'
= £ |Acanthocircus cf. amissus, Jurassic rocks
) not exposed Khabarovsk unit 8 Mirifusus cf. mediodilatatus,
E - Homoeparonaella sp., ? Lower - Middle
= Lower part: Buchia cf. ] Eucurtidiellum sp. Triassic
ES concentrica, B. tenuistriata 2 rocks
Gongyaulacysta jurassica 8
siliceous unit 2
(Upper Triassic - ®
Upper Jurassic) Q
")
= g Oxfordian radiolarian
c © o assgmblage:
® £ 'S K Mirifusus
2 w __9 Pareodina ceratophora, 0 G quc;zd;/upen;;s,
».2 ¢ ®|Nannoceratopsis pellucida, or;gy(; e 070?93'
S |a Olchytroeisphaeridia scabratd HErocaspar-C.
= > fusiformis,
5’, < Eucyrtidielium sp.,
'fJ Milax sp.




Buchiazones
for Asiatic part of
Russia

Boreal Ammonite
Standard

Simbirskites decheni

Pribrezhnoe
Primorye zone | ©

Speetoniceras versicolor
Buchia

crassicollis

Hauterivian

Pavlovites polyptychoides

Homolsomites bojarkensis
Dichotomites bidichoto Buchia

sublaevis

Siberites ramulicosta Klyu hi Fm

Euryptychites astrieriptychus Buchia

keyserlingi
Euryptychites quadrifidus

Valanginian

lower

Neotollia klimovskiensis

__},________________________L____________-.._
sandy unit

E
sandy unit

Tollia tolli

Bojarkia mesezhnikowi Suchie
)8 tolmatschowi

Surites analogus -
g Buchia jazikovi

Hectoroceras kochi Buchia okensis

Chetaites sibiricus

Ryazanian
Boreal Berriassian)

silty unit

Koppenamnmusa BepxHel I0pbI — TOTEPUBA
Cuxora-Anung u CB Kuras c
BopeanbHBIM cTaHOAPTOM
(Baxapos u ap., 1997; Huxkurenxo u ap., 2013)

Laugeites groenlandicus Buchia taimyrensis
Crendonites spp
g Dorsoplanites maximus

Dorsoplanites ilovaiski Buchia russiensis

Dong’anzhen Fm

Buchia unschensis

Chetaites chetae
Craspedites taimyrensis

Ulitka unit
eous-clayey rocks, lava and tuffs

I
8
8
E
kK
S
g
o
8
u.
2
2
2
]
H
e
)
2
2
s
%
3
2
&
b
g
2
g
@
2
]
E
2
@

Chigan Fm

Pavlovia iatriensis
Pectinatites pectinatus Buchia rugo:
Subdichotomoceras
ubcrassum Buchia
Eosphinctoceras magnum quer.

Suboxydiscites taimyrensis

Aulacostephanus eudoxus

Aulacostephanus mutabilis

Rasenia borealis

Pictonia involuta

= A. rozenkrantzi
® [Amoeboceras regulare
Amoeboceras serratum

Amoeboceras glosense

Cardioceras tenuiserratum

Buchia mosquensis
e i

Dongrong Fm

Buchia ex gr.
tenuistriata

Kimmeridgian

kitchini

Buchia concentrica

Cardioceras densiplicatum | Praebuchia kirghisensis

Cardiocera: caelatul

Oxfordian

Cardioceras gloriosum Praebuchia orientalis

(upper part)
C. obliteratum, C. scarburgen




DME DPDDEJIS qd oappeMa—aJIbo0s 0 a ]

@
Non-marine faunistic Floral . . . . . .
assemblages assemblages: EI’|Ian Ha”aer J|ay|n, Xunke YanJ| Song“ao
5B .—| Vesperopsis sp. Bosedinia sp., | (O | Nyktericysta davisi, Operculodinium
g8 — N Filisphaeridium sp., > multipinosum, Trigonioides (T.)
SS frenelopsis - © Granodiscus sp., o heilongjiangensis, Plicatunio
5§ angiosperms E Leiosphaeridia sp., =N (Latiplicatunio) subrhombicus, /|
22 Pediastrum sp., \_Sphaerium (S.) shantungense,/
=k (i Trigonioides (T.) kodarai, % S. (S.) coreanicum  /
E \ /‘\ E Lo Sphaerium (S.) chientaoense, | ___| N e e e e e /
L Mongolocypris yanjiensis, 1
L ) ) \‘ Cypridea concinaformis, | ‘\‘ [\/?ese goggll?});l!o((}gn l:ng.s] {
= Porusphaera erenensis no stratigraphically \ Cyprois sp., 1 \ pr RIS 9 ¥
b acitarch assemblage, E = significant fossils \ Lycopterocypris sp., | \ Pseudc !
g Paucibucina polyphora L (@) \ Yumenella toorojensis, | H
(@] \ Peoudoiran = H |
\ ! S i it
% % E Nyktericysta (qu/aera) |(_“ = \ |
i Neozamites - E hailaerensis L \ !
Ee] Ginkgo / >__ dinocyst assemblage, = Vesperopsis cf. zhaodongensis,
< Pseudocycas Margaritifera tugriensis 8 V. rongfosw}nsis,‘ V. granqlata‘
pecten - «2 | V.cf. sanjiangensis, V. yanjiensis,
Sphenolepis [e)] Balmula cf. granorugosa,
— pkumanf /\/\/\/\/\/\/ c Pseudoceratium sp.,
o
FA ) [ Nyktericysta sp.,
Pt Filisphaeridium - Sentusidinium
c assemblage,
s c— Viakomia jilinensis,
<] £ e no fossils Scabriculocypris tanfosiensis,
§ LL | Parabohaidina - Fromea - S S. yanbianensis,
K © Nyktericysta - Vesperopsis L Mongolianella kyranbeki,
© gy’ Ol— dinocyst assemblage, ol Lycopterocypris infantilis
8 Q 0 _sg Eosestheria, o Contrangularia granulata - \/ £
2 : | FProbaicalia gerassimovi, C. reticulata [T Vesperopsis - Balmula
S 3 © © Arguniella sp., — E dinocyst assemblage, o dinocyst assemblage
23 g 3l Sphaerium (S.) anderssoni, o LL | Nyktericysta (N.) reticulata DA, & including
: S L |*=| Sphaerioides yixianensis o Palaeoperidinium sp. - 0] Balmula granorugosa,
o o c|®© Sl o Pareodina sp. DA, & -S Balmula sp., Pseudoceratium sp
S S | S| | Protoellipsodinium fibratum - £ o
S S > o (_U Dinogymniopsis dagingensis DA, 0 c
2 8 © “('6 S Nyktericysta - Vesperopsis - >‘_‘
s Q [a8] N| D Leiosphaeridia DA, e ©
= O Dinogymniopsis tuberculata - LL O siia sine
3 £ D. granulata DA, o 2 flora assemblage
$ Arguniella sp., c © i
2 © Sphaerium (S.) cf. selengense |.= c
c S| s o o O
Q (23 g E 8) no st(at\graphxcally ho}
"C—‘l £ ] o significant fossils c
S| 3 L 52 @©
< g + |Peridiopsis - c o
ry 5 Nilssonia ® trat hicall =
& 8 slensis & no stratigraphically a
$ 2 EA 7] significant fossils c
2
_E S 6 g Arguniella sp.
§ | 2 < Iz
> 73 ><
w: <3
4 o
[
5|8
= <
i S
=] w
L)
S ©
—1 2| & NS AVAVAVAVAVAV VAN = e/ = —
15} g %) (7)) N |Eosestheria, Ephemeropsis trisetalis,
c S| 3 (O) £ Olwn (O] = LS [} Lycoptera, Arguniella spp.,
(0] 2 S E @) = Vesperopsis glabra, V. granulata,
— S 5 (o) AT N (®)] o)LL © Austriisot
E 2 = m c | Ephemeropsis trisetalis, o = = e
o < = = 0 Arguniella spp., = no fossils > no stratigraphically O | Preridiopsis - Nilssonia sinensis FA
et % A Ephemeropsis sp. % T Ficoplara dawé/ ; + % significant fossils [<)
== c
[ . + ™ S| ) = no stratigraphically
m g = 8) -+ ; + c G significant fossils
<O Arguniella sp. o= | - 5 o
=
-] ? ? ? ? ?
©
5 E




Cxema koppendaiusa oappema—annoa Cuxora-Anuna u CB Kuraa

Non-marine faunistic

assemblages

Floral
lassemblages

Western Liaoning

Suibin, Jixian

Jixi, Boli, Muling

Yunshan, Longzhaogou,
Peide, Zhushan

Western Sikhote-Alin

zZone

Barremian

Trigonioides
(Trigonioides)

Margaritifera - Nippononaia

Arguniella cf. quadrata, A. cf. ventricosa, Sphaerium (S.) anderssoni, Probaicalia vitimesis, P. gerassimovi
Jehol Fauna: Ephemeropsis - Eosestheria - Lycoptera

Pseudo-
frenelopsis -
angiosperms

FA

Neozamites -
Ginkgo /
Pseudocycas
pecten -
Sphenolepis
kurriana

FA

Sunjiawan Fm

Pteridiopsis -
Nilssonia
sinensis
FA

Haut

=
L
£
x
S
L

N/pponona/a yanjiensis

lesperopsis, Nyktericysta, ™
Pseudoceratium, Viviparus cf.
onogoensis, Bellamya
clavilithiformis, Probaicalia
gerassimovi, P. vitimensis,
Arguniella spp.,
Margaritifera tugriensis,
Nippononaia sinensis,
N. yanjiensis, Sphaerium (S.)
anderssoni

lites - Gin

Trigonioides (T.)
heilongjiangensis

Xiachengzi

udofrene
ngiosperm:

flora assemblage

Trigonioides (T.) heilongjiangensis -
Sphaerium (S.) chientaoense assemblage
including Unio longus, Plicatunio (P) cf
naktongensis, Pisidium (P) cf. fujianense;
Solemya - Inoceramya? assemblage

Upper

Late Alc
fic

Astarte ex gr.

Huashan Gp
Dongshan Fm |[Huashan /

pecten -

rriana

Alchan / Strelnikov Fm

Lower Mbr

Jiufotang Fm

Eosestheria spp.,
Ephemeropsis trisetalis,
Lycoptera davidi,
Viviparus cf. onogoensis,
Bellamya clavilithiformis,
Probaicalia gerassimovi,
P. vitimensis,
Arguniella cf. quadrata,
A. cf. ventricosa,
Margaritifera isfarensis,
M. tugriensis,
Nakamuranaia chingshanensis,
Nippononaia sinensis,
N. yanjiensis,
Sphaerium (S.) anderssoni,
Pisidium (P.) liaoningense,
Sphaerioides yixianensis

Pteridiopsis - Nils

flora assembl

Muling

Sphaerium (S.) subplanum -
S. (S.) selenginense;
Cribroperidinium? parorthoceras|

flora a nblage

Sinopsammobia ovalis,
S. longzaogouensis

Zhushan

no stratigraphically
significant fossils

Dumuhe

Chengzihe Fm

Upper marine bed:
Cannigia reticulata assemblage

Middle and upper parts:
Arguniella cf. quadrata -
Unio aff. obrutschewi (=U. cf
grabaui); Arguniella cf.
ventricosa -

Unio cf. ogamigoensis;
Sinopsammobia ovalis -
Filosina subovalis

Pteridio -
flora assemblz

Lower part: Aucellina (A.)
caucasica - Filosina subovalis -
Thracia rotundata; Odontochitinal

operculata - Muderongia

tetracantha and Vesperopsis
didaoensis assemblages

 Yixian Fm

Eosestheria spp.,
Ephemeropsis trisetalis,
Lycoptera murroi,
Probaicalia gerassimovi,
P. vitimensis,
Arguniella cf. quadrata,
A. cf. ventricosa,
Sphaerium (S.) anderssoni,
Pisidium (P.) liaoningense

> Didao Fm

Vesperopsis didaoensis,
Lagenorhytis granorugosa

Pteridio

sonia sinensis

semblage

Longzhaogou Gp

Aucellina cf. caucasica,
A. cf. aptiensis assemblage

Palaeonucula makitoensis,
Entolium inequivalve,
Thracia rotundata,
Pleuromya hidensis

Odontochitina operculata,
Vesperopsis didaoensis

Aucellina caucasica -
A. aptiensis -
Filosina subovalis -
Thracia rotundata

Yunshan Fm

nipponicum, P.? peideense,
Eogaudriceras (E.) cf.
yunshanense
Thracia rotundata,
Filosina subovalis,
Palaeonucula makitoensis,
Entolium inequivalve,
Thracia shokawensis

Oligosphaeridium,
Odontochitina operculata,
Gardodinium trabeculosum,
Palaeoperidinium cretaceum
Analogue of La

ssikaevka
a

Qihulin]

’

Coniopteris burejensis,
Cladophlebis frigida,
Nilssonia ex gr. brongniartii,
Ginkgoites, Podozamites,
Elatides asiatica, Pityophyllum

Peide

including Sinopsammobia ovalis|

Pseudohaploceras? cf.

-

| Baiheshan

Aucellina caucasica,
A. aptiensis,
Nododelphinula dajiashanensis,
Mathildia douvillei

Dajiashan Gp

Dajiashan

Assikaevka Fm

Upper Mbr

Middle Mbr

portana,
Pleuromya
sikkani,
Isognomon
sp. ind.,
Thracia sp.,
Early Alchan \Anagaudriceras
flor sp.,
Granticeras sp.,
Gastroplitinae
Inoceramus ex gr. altifluminis
Aucellina caucasica, Leda sp.,
E. utukokense, Mactromya sp.,
Homomya sp. ind., Thracia cf.
stelcki, Gresslya? sp.
Entolium utukokense,
Mactromya sp.,
Pleuromya cf. kelleri
Late Assikaevka
flora assemblage
Aucellina caucasica, Thracia
ex gr. sanctae-crucis,
Entolium sp. ind

Sphaerium
anderssoni,

S. (S.) cyclic
Viviparus sp.,

assemb

Inoceramus ex gr. anglicus,
Aucellina caucasica,

A. aptiensis, A. anadyrensis,
A. ucturiensis, Entolium
utukokense, Yoldia ex gr.

kissoumi, Thracia cf. kissoumi,
Astarte ex gr. semicostata,
Protocardia sp., Nucula ex gr.
pectinata, Chlamys? sp. nov.,
Camptonectes ex gr. dattermani|
Puzosia sp.,
Anagaudriceras? sp. ind.

Oligosphaeridium,
Odontochitina operculata,
Gardodinium trabeculosum,

Palaeoperidinium cretaceum
\

no fossils

_NDTSH Xiaomuhe

O Lower Mbr

Hulenites sp.,

Nucula sp. ind.,Isognomon sp.,
Trapezium? sp., Gresslya? sp.,
Thracia sp. ind

Early Assike
flora as: je
Nuculopsis sp.,
Entolium sp. ind., Entolium cf.
utukokense, Eumorphotis sp.,
Pleuromya sp.




[ ]
N N 0 0 N A 0 ]
C D DAPL C Ci b d ( [ ) O
P
© = Marine faunistic assemblages % X i a
&2 : Gorin zone Tumnin zone Khor-Dalnin zone | Okrainskoe zone
1) £ | Bivalves and gastropods Ammonites
Sq =|  Inoceramus cf. beringensis, T—1 I 1
= 2 8 ;,) | ! ginterensis, |. aff. tenuistriatus, Paragastroplites ex gr. spiekeri,
[} R L 2 O 1. sichotealinensis, |. pressulus, ? Entolium utukokense, Thracia
o 2259 f:f —3 1. cf. nipponicus, - semiplana, T. cf. phillipsi,
E 2-=2 § ()] I ex gr. concentricus \//\/\/\/\/\/\_/\ _ Pleuromya sp. ind.,
— P e 2 :81 g g " Callista p‘seudoplana.
o ~c£28 = ssuritrigonia cf. ussurica,
S& = qg’f o o E Buchotrigonia sp. ind.,
S0 g 2 T > L Oxytoma camselli,
g &'g E o 9 © E Quadratotrigonia (Transitrigonia) Camptonectes ex gr. dattermani,
— s S o | || 3:3 S > H Yor: : 9 (0| Liostrea sp. ind., Modiolus sp.,
v €S o €55 . L fudsinensis, ~
EgeS S Paragastroplites flexicostatus| [ Lima sp. ind
£ =P 5% —- s Ussuritrigonia ussurica, c :
c N od S e P. ex gr. spiekeri, = Inoceramus ex gr. anglicus Ovactaeonella dolium, R Klenovka unit
| SALEQ ®» Grycia pereziana (@] E vl Trigonioides sp., Sphaerium cyclica,
© o SRR 2 .3 -— o Gleichenites zippei, E Siof anderssont
— =235 S0 R . A
'Q 3 gg § g §§ _S o Asplenium cf. dicksonianum e} Campeloma cf. yinsiensis,
< £ 224 353 © ) o= C. cf. tani, C. clavalithiformis,
R 8w S Viviparus sp., Liostrea sp.,
: ek >
= < (5] . "
g £ Amphidonte sp., “Callista” sp.
R Gastroplites sp., \J/\/\/\/\/\/\/\ \ /\ 'éz/\
= E.3 Subarcthoplites sp ) /noceramus anglicus, I. ex gr. yabei, pper part: Entolium utukokense,
[} g 3%; [t Hemiaster judinkensis, L Aucellina caucasica, A. aptiensis
(./>) 8¢ % Granmce_ras cf. affine, @© Ammosiphonia beresoviensis, © If\ an(lmla(i/’fu’r/omya)ke/lsn
£ Cleoniceras sp. | = | A. nonioninoides, Bathysiphon vitta, x| 4 lewfzzzsﬁrkos’ly";’;zg Zfecfzs <
§, K Puzosia alaskana, Recurvoides cf. leushiensis, 8 Puzosia alas}fana, Pafas:lezdesp g!
[0 E 3 G s Cribrostomoides repetinus, — b
3 rantziceras sp. () ullatus, Hulenites ex gr. reesidei,
{ = ;E) hsY C. ex gr. obesus, ~ H. ex gr. jimboi, A. caucasica,
e S § Kennicottia sp., Trochammina ex gr. rutherfordi O | A. aptiensis, A. ucturiensis, A. anthulai,
() = Leconteites sp. Entgliym upukokepse
Ammosiphonia [= Cribrostomoides) /\ /\ /\ /\
nonioninoides -
Acanthohoplites aschiltaensis| Cribrostomoides repetinus
A. cf. spathi, A. ex gr. abichi,
@ A. ex gr. bigoti,
8 Parahoplites sp.,
2 Hamiticeras sp.
<%
©
< S
S L | inoceramus anglicus, |I. ex gr. yabei,
_a‘ * (g |- aff. amakusensis, 1. cf. concentricug
[} S ~ 1. cf. interruptus,
= > 3 [e) Aucellina cf. aptiensis,
Q Q © == | A. ex gr. caucasica, A. ucturiensis,
"a’_ ) % e A. cf. carinata, A. aff. rhomboidea, E
© S o Propeamussium (Parvamussium)
< X < aff. kimurai, Pleuromya borealis, 1N
(0| Pseudotetragonites cf. kudrjavcevi, | S=
> Cleoniceras sp., 3
@ Sptitdiscus aff. rotula =
c
= =)
O
c Crioceratites cf. emericii,
®© 2 Barremites sp.,
é : Spitidiscus aff. rotula
©
o X
- (o
@ ©
m E 3 2 Inoceramus ex gr. aucella,
'D!_: £ 8 1. colonicus
S o
83 AN ?
5 £
©




a a a () a
C D DAPL C Ci b d ( [ ) C
"6 \o- Marine faunistic assemblages Koppl LUthl zone Kema zone SOUth anorye zZone
| - < T 5
-
173 £ | Bivalves and gastropods Ammonites RaZdO|ny BaSIn Pa r'tlzanSk BaSIn
% ‘:_2 % —E Early Korkino { o
= 58 3 ; o flora assem Q 5
[ 828 3 %
o £3a8s N\
g S<E§ Paragastroplites cf. flexicostatus,
J\_/ ot X e P. ex gr. spiekeri, “Beudanticeras”
T S-588 ex gr. haydeni, Freritzavis
5 § SSES o Inoceramus salomoni, flc ‘\' ‘l' oo -
s b1 y . ra as: iac
g’ T - g s s 3 % I. cf. concentricus, Plg/olngqma Pterotrigonia pocilliformis, 4 )
2585|1888 = = hokkaidoana, P. pocilliformis, £ | Quadratotrigonia (Transitrigonia) Quadratotrigonia( Transitrigonia)
- g2 : S (|8 g o Quadratotrigonia (Transitrigonia) ™ fudsinensis, fudsinensis, Pterotrigonia
é Esal T 4 Paragastroplites flexicostatus,| fudsinensis, Ussuritrigonia Ussuritrigonia belembeae £ hokkaidoana, P. pocilliformis,
S - y v : i ) a A :
c ~N S S S g P ex gr. spiekeri, x ussurica, U. subpyriformis, > Inoceramus anglicus, L Ussuritrigonia subpyriformis,
© = | &EL' T8 @ Grycia pereziana ﬁ U. dedalea, Panopea gurgitis, ﬁ 1. concentricus, I. salomoni, € c “Callista” pseudoplana,
a - 2258 L 3 - _P. elongatissima, Pleuromya 5 | Liostrea sp., Pleuromya cf. sikkani, L © Isognomon sp., Lima sp.
—_— 25 g 4 g S E | sikkani, Brachidontes pedernalis, | 7 Entolium utukokense, ] 6
< ‘s“ €T 0 & g 2 “Callista” pseudoplana, Thracia kissoumi [ = Le verny Suchan
g § 8% § Ovactaeonella dolium, o) %) f assemblage
% -4
S = 2 Nerineoptyxis § © >\| Sphaerium (S.) anderssoni,
- 5
— g.9 Gastroplites sp., = | Anagaudriceras? ex gr. aurarium, Aucellina caucasica, A. anthulai, 9 = ﬂ‘gi’"@tﬁ h;é",g”;
) g 53 Subarcthoplites sp. @ Puzosia sp., Subarcthoplites? sp., Cuspidaria sp., Variamussium sp., g Camge/lon?a !e’m/I !
@ §85 | crantsooraschafine, || 7| 4 cqmnact caucosis, A ct Puzasie %, o C. yihsiensis,
ES Cleoniceras sp \—| aptiensis, Inoceramus cf. anglicus, Tetragonites cf. timotheanus n Viviparus matsumotoi
g 2 % Puzosia alaskana, g I. ex gr. anglicus,
© % 8 Grantziceras sp. © Tetragonites timotheanus
{ = 50D £ Puzosia alaskana, Grantziceras
2 8 § Kennicottia sp., 2 glabrum, Cleoniceras sp.,
(@) £ Leconteites sp _D_ Anagaudriceras sp., Leconteites sp.,
Aucellina caucasica, A. aptiensis,
A. anthulai, Inoceramus cf
| Acanthohoplites aschiltaensis) a”gﬁ‘;‘(’; g)xyifgmri’;a%rla(::émﬂ/"
A. cf. spathi, A. ex gr. abichi, Variamussium sp., Nucula sp.,
] A. ex gr. bigoti, Solemya sp. ind., Entolium sp.,
2 Parahoplites sp., Mactromya sp., Thetironia sp.,
2 Hamiticeras sp. Colvilla sp., Nucula sp., E
& Astarte sp. ind TE Q.
< Acanthohoplites aschiltaensis, © e o
g A. cf. spathi, A. ex gr. abichi, £ a L %
J>c~. % e Paraljopl/les sp., o) I5) S -
7] S (TH Aucellina aptiensis, v k2] [5)
| = S 3 > A. caucasica c|sS =}
.© o @ =< jS Q n
= © S @ =2
o ?6 8 [ Z4 E . .
< ™ 5 82 I Unio tudagouensis,
S U. vangardensis
© =
N Dosiniopsis sp. ind., _CCU
Aucellina caucasica, 5}
A. aptiensis 3
2]
>
—
8
Aucellina caucasica, 1)
Aucellina aptiensis, Hulentes?5p., T =T T ey o v
A caucgs,ca ' Acanthohoplites spathi Coniopteris (Dicksonia)
burejensis,
Barremites? sp., Haplocrioceras ex gr. remondi, ,g)(l;y ci:ro;;s:s psilotoides,
c . . Crioceratites cf. emericii Crioceratites sp., Barremites sp. ind. E EHIOPESIIS YUHOpNSSy
o Crioceratites cf. emericii, L Podozamites tenuinervis,
9 £ Barremites sp v Pseudolarix dorofeevi,
E E E 73] Elatides asiatica
(TR Cicatricosisporites multicostatus,
o) T L >
— X © > " |Appendicisporites macrorhyzus,
— = > 3 | Foraminisporites asymmetricus,
@ o4 7] Y
© (@] Concavissimisporites asper,
= » c -t 7]
m £ g 4 © o s C. varriverrucatus,
‘i Y e cC Impardgcispora apiverrucata
s C
8S = 8 Y\
5 £= = s
© Inoceramus ex gr. paraketzovi,
T 1. colonicus, 1. cf. aucella,
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Permian, Triassic,
Jurassic rocks
(accretionary
complex)

- coal beds

- mainly volcanic rocks

- volcanic rocks with
intercalations of terrigenous
non-marine sediments

- terrigenous non-marine
sediments intercalated with
volcanic rocks

- marine terrigenous sediments

- marine terrigenous sediments
with intercalations of non-marine
sediments

- alternation of marine and non-marine
terrigenous sediments

- non-marine terrigenous sediments
- basal conglomerates

@ - A. caucasica - A. aptiensis

horizon
- A. cf. caucasica - A. cf. aptiensis
horizon
- events: 1 - beginning of sedimentatior
in the Alchan Basin; 2 - maximum of
transgression; 3 - beginning of volcanic
activity
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