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Absiract Abstract A new geological section recognized in Baishantou of Jiayin. Heilongjiang Province, China, was stud-
ied preliminarily in searching for the K/T boundary. An early Paleocene florule characterized by abundant Tiliaephyllum
tsagajanicum leaves and its associated plants, was collected from the Baishantou Member (new member representing the
lower part of the Paleocene Wuyun Formation) overlying the possible K/T boundary. A tufl bed was found from the up-
per part of the Furao Formation (uppermost Cretaceous) in this section. The new findings imply that the K/T boundary
1s probable lving in the interval between the base of the Baishantou Member and the tuff bed, based on the correlation of
the present strata with the stratorype of the Tsagajan Group spanning the K/T boundary in “Belaya Gara” of the Bureya
Basin, Russia. The early Paleocene florule from the Baishantou Member and the early-middle Maastrichtian dinosaurs
found from the Yuliangzi Formartion underlying the Furao Formation suggest that the Baishantou section is more promising
for searching for the K/T boundary in this area. Further studics of the scction 1s needed, integrating paleontological . bios-
tratigraphic, geochemical, paleomagnetic, and sedimentary research would benefit our understanding the mass extinction

event and biotic recovery in the Heillongjiang River area, China, and even all of northeast Asia during the K/T bonndary

micrval.
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1 Introduction

The event taking place during the Crelaceous
(K)-Tertiary {T) boundary interval has been much
debated in scienufic circles. Many hypotheses were
proposed for explaining the worldwide event which
caused the mass extinctions and biotic recoveries
which occurred about 65 million years ago. The hy-

potheses include, the event resulted {from an impact

K/T boundary, Early Paleocene, Baishantou Member, fiayin, Heilongjiang River

ol an extraterrestrial body (Alvarez et al., 1980;
Hildebrand et al., 1991), perturbation in the global
carbon cycle by Deccan Traps volcanism ( MclLean,
1985), major global fires followed by a bolide impact
at the K/T boundary (Scott et al., 2000), and a
global fall in sea level at the end of the Cretaceous
(Haq et al., 1987).

Although there are no such records (e. g. the

impact of an extraterrestrial body) in China, or even
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in northeastern Asia, it is certain that the large scale
mass extinctions and biotic recoveries might exist in
these areas at the K/T boundary time. The unex-
pected [aunal extinction marked by sudden disap-
pearance of dinosaurs and ammonites, and the exten-
sive biotic recoveries represented by the emergence of
a great number of new taxa ol organisms after the
K/T boundary interval. appear to suggest the exis-
tence of the global event in this region.

In China, the majority of Cretaceous and Ter-
tiary deposits are non-marine in origin except those
distributed in Tibet and western Xinjiang with ma-
rine in origin. Comparatively, non-marine Creta-
ceous- T'ertiary continuous outcrops in China are
known only in Jiayin of Heilongjiang Province along
the right bank of the Heilongjiang River (BGMRH,
1993) and Nanxiong of northern Guangdong (Zhao
et al., 1991; Erben et al., 1995; Ashraf, 1995).
However, the recognition of the K/T boundary in
Nanxiong has been debated, and that the definition
ol the K/T boundary has not been confirmed.

The Jiayin is located in northeastern Hei-
longiiang Province of China, about 48°52' N and
130°23'E (Fig.1). In the beginning of the 20" cen-
tury, the first dinosaur fossil Mandschurisaurus a-
murensis Riabinin was found in this area (Xing,
1999; Miao, 2000). Later, a lot of geologists or pa-
leontologists came here for geological mapping (Luo
et al., 1983; Li. 1986; BGMRH, 1993), studying
dinosaurs ( Xing et al., 1994), plant {ossils (Zhang,
1983; Xiong, 1986), or biostratigraphy (Li, 1986;
Chen et al., 1998). Although some of the publica-
tions mentioned above discussed the K/T boundary
in some aspects of this area, it is still controversial in
the Jiayin area (BGMRH, 1993; Xiong, 1986; Li,
1986; Chen et al., 1998; Tao, 2000). The reason
might be due to insufficient continuous stratigraphic
sections spanning the K/T boundary and thus a lack
of the confirmation of the existence of the uppermost

Cretaceous or the lowest Paleocene in this area.

However, in the Zea-Bureya Basin of Russian
opposite Jiayin, China by the Heilongjiang (Amur)

River, there are seversl sites with good outcrops and
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Fig. 1 Ceographical position of Jiayin, Heilongjiang,

China and its adjacenl areas of Russia

continuous K/T boundary sirata which have been
studied precisely. Among them, the stralowype of
the K/T boundary in “Belaya Gara” ( Tsagajan)
yielding Maastrichtian and Danian [loras associated
with the Maastrichtian dinosaurs represented by A-
murosaurus riabinini Bol. et Kurz, appears to be
the best one [or correlation of the K/T boundary
(Krassilov, 1976; Kamaeva, 1990; IBP FESBRAS
et al. , 2001). Since these researches in the Zea-eya
Basin were [avored by the biostratigraphic standards
established mainly 1in Sakhalin and its adjacent areas
with marine alternating with non-ine scdiments
( Akbmetiev; 1973; Akhmetiev et al., 1978;
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Golovneva, 1994; Kodrul, 1999), the K/T bound-
ary stratotype from the “Belaya Gara” ( Tsagajan) is
more convincing. It is important to mention that the
IBP FESBRAS et al. (2001) re-studied the strato-
type and subdivided the Tsagajan Group (Forma-
tion) into three new formations, mainly based upon
detailed palynological research. The new [ormations
include (in descending order): the Darmakan For-
mation (i.e. Upper Tsagajan Group Danian in age,
and consisting of two subformations), the Bureya
Formation (Middle Tsagajan Group, upper Maas-
trichtian ) and Udurchukan Formartion ( Lower
Tsagajan Group with the main dinosaur zone, early-
middle Maastrichtian in age) (Tab. 1). The new
Russian research not only improved the precision for
biostratigraphic correlation on the K/T boundary
strata, but also benefits the K/T boundary study in
China, particularly in the Jiayin area. In order to
find the K/T boundary on the Chinese side, the pre-

sent authors made [ield investigations in the Jiayin

area, for which preliminary results are briefly pre-

sented in this paper.

2 Baishantou Section and the Possible K/T

Boundary

The geological section of the Baishantou is lo
cated on the right side of the Heilongjiang River,
near the town of Wuyun, about 60 km northwest
from Jiayin (Fig. 1). The Baishantou section ap-
pears to show continuous non-marine deposits [rom
the uppermost Cretaceous to the lower Paleocene
(Figs.2, 3). The deposits in this section consist of
two parts including the Furao Formation { here
showing probably its uppermost part, i.e. the Beds
1-3 in the section) and the Baishantou Member of
the Wuyun Formation (maybe from the Beds 4 to
Bed 10). The Bajshantou Member is a new strati-
graphic unit named by the authors, representing the
lower part of the Wuyun Formation.

According to the preliminary investigation of

Tab.1 Correlation of Upper Crelaceous-eocene biostratigraphy between The Jiayin of Heilongjiang,

China and the Zea-Bureys Basin of Russia
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Heilongjiang
River

Tig.2 Geologicai section ol the strata spanning possible K/T boundary in Baishantou of Jiayin
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Fig.3 Straligraphic column concerned in Baishantou sec-

tion of Jiayin

he Baishantou section made by the authors, the

stratigraphy of the section can be described briefly as
follows (in descending order) :

10. Dark gray or grayish brown granule conglomerate

© 0.52m

9. Browmsh white well-sorted coarse-grained arenite, cross-
laminated - eerer e ees e e a0 48m
8. Coal, yielding trunk < -oooeeereseese 0.30m
7. Dark gray silty mudstone. wielding plants = ==+ . 1.37m

White well-sorted medium-grained arenite with planar

cross_laminan'on 88 cne sen sosteaccavrs ot baans son et us 067m
5. Black carbonaceous mudstone wpies wansd 2 DN
4. Gray thin layer mudstone, yielding insects, plants
secscesere 093m
3. Black carbonaceous mudstone, intercalating coal-beams
+ 3.85m
2. Yellowish grcen or purple porous hard tufl -+« 0.90m

1. Grayish green medium- to {ine-grained sandstone with pla-
par cross-bedding e r-ewes sensearneos vos cppraneeses ¥, D8

[t is amazing that tbe biostraigraphic character-
istics of this section are quite similar to the stratotype
section of the Tsagajan Group in the “Belaya Gora”
(Tsagajan) (IBP FEBRAS et al., 2001, p.39.Fig.
2.16). In the present Baishatou section we found a
rich florule in the Bed 7, including Ginkgo ex gr.
adiantoides ( Ung.) Heer, Tazodium olrikii
( Heer ) Brown, Tiligephyllum tsagajanicum
(Krysht. et Baik.) Krassilov, Trochodendroides ex
gr. arctica (Heer) Berry, Nyssa sp., Platanus
raynoldsii Newb., Platanus. sp., Ampelopsis ac-
er;’fol,ia (Newb.) Berry, Acer? sp. The florule is
characterized by the dominance of Tiliaephviium

tsagajanicuni. According to the correlation of the
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present section 1o the “Bellaya Gora” stratotype sec-
tion, Tiliaephyllum tsagajanicum has been found
only in the lower part of the Upper Tsagajan Group
where they are dominate, and below the Kivda Bed
(upper Upper Tsagajan Group), and the taxon is
one of the indicators for tbe early Danian age ( [BP
FEBRAS et al., 2001; Krassilov, 1976, p. 22).
The plants associated with Tiliaephyllum tsagajan-
icum, e.g. Platanus raynoldsii , Trochodendroides
ex gr. arctica , Ampelopsis acerifolia in the Bais-
hantou section are comrnon in the Tsagajan [lora
ranging basically [rom Maastrichtian to Danian. Be-
sides, in Bed 4 of the Baishantou section, one of the
authors (Bugdaeva) found insect {ossils including
Homoptera, Plateumaris sp., Curculicnidae, (i-
dentified by Rasnitsyn et al. ), which seems to show
similar biostratigraphic characters o those ol the
Upper Tsagajan Group that the main insect-bearing
hed was just overlying the K/T bonndary. There-
[ore, the upper part ol the strata in the present sec-
tion (Beds 4-10) perhaps corresponds 1o the lower
Paleocene Sandstone Sublormation of the Karmakan
Formation (lower Upper Tsagajan Group). The au-
thors name (bis strata (Beds 4-10) the Baishantou
Member belonging (o the lower part of the Wuyun
Formation (Tab.1).

In the lower part of deposits in the present sec-
tion ([rom Bed 1 to Bed 3), the authors found a tull
bed (i.e. Bed 2) composed ol yellowish green or
purple porous hard tull, about 0.9 m in thickness.
The tull bed can be correlated to the tullite bed (i.
e. the Bed 6, about 0.2 m in thickness) [rom the
stratotype of the K/T boundary in the “Belaya Go-
ra” (Tsagajan). The tullite bed belongs to the Bu-
reya Formation (Middle Tsagajan Group) with late
Maastrichtian age (1BP FEBRAS et al., 2001, p.
40; Fig.2.16). The extrzordinary similarity ol the
twa volcano-ariginated beds in sequential and litho-
logical characteristics, implies that the present tufl

bed is perhaps belonging to the uppermost Creta-

ceous (the Furao Formation in the Jiayin area) and
not far from the K/T boundary.

On the basis of the early Paleocene [lorule in the
present section and the biostratigraphic correlations
between the Chinese and Russian uppermost Creta-
ceous — Paleocene strata, it suggests the idea that the
K/T boundary would he lving in this secrion, and
probably between Bed 4 and Bed 3 in the Baishantou
section. The tuff or tuffite beds occurring along the
Heilongjiang River imply that there was volcanic ac-
tivity belore the K/T boundary, which might be re-
sponsible [or the mass extinction in the Heilongjiang
River area covering the liayin and the Zea-Bnreya
Basin. O course, more precise rescarch work is
needed on the Baishantou section in the near [uture,
integraring the paleontological, isotopic, paleomag-
netic and geochemical examinations ol all the strata
ol the section. However, in any case, the present
Baishantou section is very promising [or searching for

the X/T boundary in this area.
3 Discussion

3.1 The Yuliangzi Formation with dinosaurs

The Yuliangzi Formation is underlying the Fu-
rao Formation in the Jiayin area along the Hei-
longjiang River, China (Tab. 1). The Yuliangzi
Formation has been well-known because it yields
abundant dinosaur fossils ( Xing et al., 1994;
Nessov, 1995: Xing, 1999; Miao, 2000) (Fig.4).
Up to now, there are, at least, [our dinosaur taxa
that have been reported [rom this [ormaticn, e. g.
Mandschurosaurus amurensis Riabinin  ( Hadro-
sauria), Albertosaurus periculosus Riab. (Tyran-
nosauriadae ), Caelurosauria and Ornithopoda (Li,
1986; Xing, 1999; Miao, 2000). Among them,
Albertosawrus was lound [rom the Upper Cretaceous
ol Alberta Province, Canada and relerred to lower
Maastrichtian. Mandschurosaurus is one ol typical
Hadrosauria dinosaurs and similar to Trachodon and

Edmontonsaurus, and all the three taxa can be re-
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P R e T o sy, conellios .. ocnden
Fig.4 1-3 Plants from the lower Paleocene Baishan Member of Wuyun Formation in Baishatou of Jiayin
1,2 Tiliaephyllum tsagajanicum (Krysht. et Baik.) Krassilov; 3. Platanus raynoldsii Newberry; 4. Dinesaur foot print
(Hadrosauria) newly found from the Yong’ ancun Formation (Upper Cretaceous) at the right bank of Jiayin, Heilongjiang by one
of the authors (K. R. Johnson); 5. Scientists in the dinosaur fossil locality (Yuliangzi Formation) in Wulaga of Jiayin
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parded as the remains of the upper Upper Creta-
ceous. A significant fauna of dinosaurs characterized
by Tyrannosaurus — Triceratops from the Lance
Formation (upper Maastrichtian) in North America,
has not been found in Asia, so far. The Lance For-
mation can be correlated to the lower — middle Tra-
gajan Group yielding Hadrosauria from the Bureya
Basin of Russia. On the other hand, abundant di-
nosaur fossils were found [rom the lower Maas-
trichtian in the Kundur ol the Bureya Rasin. includ-
ing Tyrannosauridae. Ornithomimidae, Dromae-
saunidae, Troodontinae, Hadrosauridae and No-
dosauridae, in which abundant Hadrosauridae (e. g.
Amurosaurus) were found also [rom the middle
Maastrichtian in the Blagoveschesk and its adjacent
area of the Zea Basin along the Heilongjiang River
(1BP FEBRAS, et al., 2001). All the dinosaur ma-
tenal [rom the Zea-eya Dasin of the Russian side ol
the river appear to have close relationships to those
found [rom the Jiayin, China. Therelore, we sug-
gest the Yuliangzi Formation with Albertosaurus-
Mandschurosauwrus dinosaur fauna [rom the Jiayin
area, could be considered the late late Cretaceous
and at least, early ~middle Maastrichtian age.
Thus, its overlying Furao Formation might he re-
garded as late Maastrichtian in age.
3.2 The Wuyun Formation and its new

subdivision

The Wuyun Formation and its [lora have been
studied for a long time (Zhang. 1983; BGMRH,
1993; Xiong, 1986; Manchester et al. , 1999; Tao,
2000). However, the age of the Wuyun Formation
and 1ts [lora has heen debated in paleobotanical cir-
cles. Most researchers consider the Wuyun Forma-
tion and its [lora to be Paleocene {Xiong, 1986;
Manchester et al. , 1999; Feng et al., 2000) . But,
some rescarchers considered the age as Maastrichtian
— Paleocene{ Tao, 2000).

Based on the authors’ recent investigation on

the formation and its flor:in the Jiayin-Wuyun area,

and considering the correlation of the Wuyun main
flora 1o the Upper Tsagajan [lora of Russia, the au-
thors have recognized that the Wuyun Formation
(and flora)} is composed, actually, of two members
(assemblages). 1he upper member ( the Coal-bear-
ing Member) is the main coal-bearing «trata which
are well exposed in the Wuyun Open-Cut Coal-Mine
and with a very rich {lora (BGMRH, 1993; Xiong,
1986; Tao, 2000). In this membher, the authors re-
cently collected a great number of plants including
Tallites sp., Ginkgo ex gr. adiantoides (Ung.)
Heer, Glvptostrobus nordenskioldii (Heer) Brown,
Metasequoia accidentalis ( Newb.) Chaney, Am-
pelopsis acerifolia  { Newh.) Brown, Beringia-
phyllum cupanioides (Newb. ) Manchester, Crane et
Golovneva, Mpyricu sp., Nuphar burejense Kras-
silov, Nyssidium arcticurm (Heer) lljinskaja, Pla-
tanus sp., Trochodendroides arctica (1lcer)Berry,
Trochodendrospermum arcticum {( Brown ) Kras-
silov, Ulmus furcinervis ( Borsuk) Ablajev, elc.
Comparing the [lora with the Upper Tsagajan [lora
of the Bureja Basin (Krassilov, 1976), the flora of
the Coal-bearing Member of the Wuyun Formation is
very similar to that [rom the Kivda Beds{the Coal-
ring Suhformation of the Karmakan Formation, i.e.
the upper Upper Tsagajan Group) late Danian in age
(IBP FEBRAS er al., 2001).

While in the lower member (i.e. the Baishan-
tou Membher, see section 2 as above), the authors
f[ound a new florule dominated by Tiliaephyllum
tsagajanicunm . Based on the compaiison with the
Upper Tsagajan flora, the florule of the member is
considered early Paleocene, i.e. early Danian in age.

Therelore, since the main [loristic horizon [rom
the Wuyun Open-Cut Coal-Mine perhaps not covers
the early Paleocene in age, the type section of the
“Furao Formation”, as previously undcrsiond [rom
the Xiaoheyan ol Furao along the Heilongjiang River
(BGMRH, 1993; Chen et al., 1998; Sun &
Zheng, 2000), should be restudied and suhdivided.
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Because the “Furao Formation” may contain two
parts: the upper part belonging to the Baishantou
~Member (lower Paleocene), while the lower part
may be uppermost Cretaceous. The strata outcrop in
the Baishantou section and its equivalents in the
Wuyun-Baishantou area, previously named “Furao
Formation”, would be a very promising place (o

search for the K/T boundary in the Jiayin area.
Acknowledgement

The authors are grateful for the Project No.
30211330496 of the NSFC (China) and for the spe-
cial {inancial support of the Jilin University, China.
Many thanks are extended to. Chen J. ]J., Liu
Tiejun, Chen T.N. (Bureau of Land & Resources,
Heilongjiang); Wang Y. R., Cui B., Yu F. L.,
Hai S. L., Li L. (Geological Museum of Hei-
longjiang); Zhang S.F. and Liu C.S. (Reg. Geol.
Surv., Heilongjiang No. 1); Sun Q. H. ( Geol.
Bur., Jiayin); LiC.T., WuS. Y. , Quan C., Li
L. (Jilin University): Miao Y.Y. {(NIGPAS); the
Yichun City’s and Jiayin County’s governments; for
their kind help in the field work in Jiayin ol Hei-
longjiang, China.

References

Alvarez L. W., Alvarez W., Asaro F., Michael H. V.,
1980. Extraterrestrial cause for the Creraceous-Tertiary
extinetion. Experimental results and theorietical interpre-
tation. Science, 208: 1095~1108

Akhmetiev M. A., 1973. Paleocene and Eocene floras from
southern Far East and their stratigraphic significance and
climatic characteristics. Sov. Geol., (7): 14~29 (in
Russian) ’

Akhmetiev M. A.. E. D. Zaklinskaja, V. I. Medyulizkov,
1978. Palaeontological characteristics of Danian, Pale-
ocene and early Eocene deposits from western Sakhalin.
Sov. Geol., (5): 77~89 (in Russian)

Ashraf A.R., H. K. Erben, 1995. Paleontological investiga-
rion. In: H. K. Erben et al., The Cretaceous/Tertiary
boundary in the NanxiongBasin ( Continental facies, SE-

China). Sturtgart: Franz Steiner Verlag, 58 ~70

Bureau of Geology & Mineral Resources of Heilongjiang Prov.
(BGMRH ). 1993. Regional geology of Heilongjiang
Province. Geol. Mem. 33, Beijing: Geol. Press, 734

ChenP.J.. Shi Z.L., Ye D.Q., 1998. Sungari Biota and
Cretaceous stratigraphic sequence of NE China. Act.
Palacont. Sin., 37(3): 380385

Erben H. K., A.R. Ashral, H. Boehm, G. Hahn, U. Ham-
bach, K. Krumsick, ]. Stets, J. Thein, P. Wurster.
1995. The Cretaceous/Tertiary boundary in the Nan-
xiong-Basin (Continental facies, SE-China). Sturtgart:
Franz Steiner Verlag, 245

Feng G.P., Wang Y.F., Li C.S., 2000. Reconsideration of
the geological age of the Wuyun Formation, Heilongjiang
Province, China. Chin. Bull. Bot., 17(Spec. ): 74—~83

Golovneva L. B., 1994. Maastrichtian-Danian floras of Ko-
ryank Plateau. Trud. BIN RAN. 13: 148(in Russian)

Haq B. U., Hardenbol }., Vail P.R., 1987. Chronology of
fluctuating sea level since the Triassic. Science, 235: 437
~455

Hildebrand A. R.. Penfield G. T., Kring D. A., Pilkinton
M., Camargo A., Jaccbsen S. B., Boynton W. V.,
1991. Chicxulub crater: a possible Cretaceous/Tertiary
boundary imapact crater on the Yucatan Peninsula, Mexi-
co. Geology, 19: 867 —871

Institute of Biology & Pedology, (IBP FEBRAS), Division of
Regional Geology & clogy(DRGH FEBRAS) . Amur Re-
search Integrated Institute( ARII FEBRAS), 2001. Flora
and dinosaurs at the Cretaceous-Paleogene boundary of
Zeya-Bureya Basin. Vladivostok: Dalnauka, 159 (in
Russian)

Kamaeva A. M., 1990. Cretcacous-Paleogene stratigraphy
and flora from the K/T boundary strata of Zea-Bureya
Basin. Khabarovsk: 66 (in Rissian)

Kodrul T. M., 1999. Paleogene phytostratigraphy of the
South Sakhalin. M., Nauka, 148(in Russian)

Krassitov V. A., 1976. Tsagajan flora of Amur Region. M. :
Nauka: 91 (in Russian)

Li W R., 1986. Late Cretaceous strata in the Jiayin area,
Heilongjiang Province. Chin. Geol., (1): 28~36

Luo Y. X., Zhang Z. C., Li W.R., 1983. Larte Mesozoic
and Palcogene strata of liayin-Xunke areas of Hei-
longjiang. J. Straugr., 7(3): 169~183

Manchester S.R. ,Crane P.R., Golovneva L.B., 1999. An

extinct genus with aflmivies 1o extant Dawvidia and



In Search of the Cretaceous-Tertiary Boundary in Heilongjiang River Area of China 113

Camptotheca {Cornales) from the Paleocene of North
America and Eastern Asia. Int’]]. Plant Sci., 160(1):
188 ~207

Meclean D. M., 1985. Deccan traps mantale degassing n the
terminal Cretaceous marine extinctions Crer. Res , 6:
235~259

Miao Y. Y., 2000. Hadrosauridac fossils in the Latc Creta-
ceous Yuliangzi Formation. Jiayin County. [leilongjiang
Province. Heilongjtang Geol., 11(2): 1~8

Nessov L. A, 1995 Dincsaurs of Northern Eurasia: new da-
ta about assemblages, ecology and paleobiography. St -
ersburg: St.-Petersburg State Univ. Press. 156

Scott A, C., Lomax B. H., Colinson M. E., Upchurch G.
R., Beering D. J.. 2000. Fire across the K-oundary:
Initial results froma the Sugariic Coal, New Mexico,
USA. Palaeogrogr. Palaeocimat. Palaececol., 164: 151
~165

Sun G., Zheng 8 L , 2000. New proposal on division and
correlation of Mesozoic [rom northeastern China. J.

Stratigr. , 24(1): 60—~ 64

Tao ]. R. (chicl-ed. ), 2000. The evalution of the Late Creta-
ceous-Cenozoic [loras in China. Beijing: Sci. Press, 282

XingY L., Yo T.X., Dong H. M., 1994. The dinosaurs
{ossil locality in Jiayin county of Heilongjiang Province
and Its rescarch history. Heilongjiang Geol. , 5(1): 17~
26

Xing Y.L.. 1999. The Hadrosaur fossils from the Cretaceous
of liayin, Heilongpang. Abstr. 20" Ann. Conv.
Palacont. Soc. China, Xiamen, 74 ~75

Xiong X.Z., 1986. Palaeocen flora [rom the Wuyun Forma-
tion 1n Jiayin of Heilongjiang. Act. Palaeont. Sin., 25
(5): 571~576

Zhang Z.C., 1983. The Upper Cretaceous {ossil plants from
Jayin Region, Nerthern Heilongjiang. Prof. Pap. Strati-
gr. Palaeont., 11: 111 ~132

ZhaoZ. K. ,Ye ]J., i H. M., Zhao Z.H., Yan Z., 1991.
Extinciion of the dinosaurs across the Cretaceous-Tertiary
boundary in Nanxiong Basn, Guangdong Province. Ver-
tebr. PalAsiatuca, 29(1): 1~20



