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Review of the Past 15 years’ Research on Fossil Eggs in China

FANF Xiao-si, YUE Zhao, LING Hong
Geological Museum of China, Beijing 100034

Abstract: The recent 15 years (1993-2008) is a period with marked progress in China's research on fossil eggs.
Research of this area was focused on the relation of sedimentary basin stratigraphy and fossil egg succession in the
sediments. Studies on pterosaur embryo contained in fossil egg; the first attempt to get DNA from fossil eggs by
using molecular biology method are examples of this progress. The establishment of Xixia Fossil Egg Museum can
be taken as a mark of this achievement. The research, among others, has revealed the similarity and difference in
egg shell structure between dinosaur and bird, which sheds light on the evolution from reptile to bird. This paper
gives descriptions to biostratigraphy of Cretaceous sedimentary basins and egg fossils from these basins; as well as
new ideas on fossil egg classification and the behavior of the animals that may have relation to the eggs.

Key words: fossil eggs; China

1 REEMA S HRETERE ’

> 3cm 20 cm;

:2009-05-03; :2009-07-24
: , 1949 : 100034,
15 :010-66557461 E-mail: fangxiaosi@sina.com



524

E1 hEMREYEABERELR
Fig. 1 Embryonic egg fossil collection in Geological Museum of China
a-i- ( ); h- ,
a-i-Serial sections of testudoid embryonic fossil in the Xixia area; h- Embryonic dinosaur egg from the Nanxiong, Guangdong
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4~5cm 50 cm )
; ( ) ,
C )
(Ty) «C ) ,
1922 ) >
> ( ) > B
16 ,
15 , 1979
Spheroolithidae, Elongatoolithidae,
) Phaceloolithidae, Faveoloolithidae,
’ Dendroolithidae, Dictyoolithi-
’ dae, Megaloolithidae Zhao, 1979 (
1994 ; ) Ovaloolithidae,
DNA Prismatoolithidae
; 2004 .. .
’ ( )>
5 Elangatoolithidae hao, 1975
, (Pinnatoolithus Elongatoolithus Zhao, 1975
Fang 2009), Macroelongatoolithus Li et al., 1995
, Macroolithus Zhao, 1975
2006 Prismatoolothus Zhao & Li, 1993
Heishanoolithus Zhao & Zhao 1999
’ Spheroolithidae Zhao, 1979
’ ’ Spheroolithus Zhao, 1979
i Placoolithus Zhao, 1979
2 ﬁ'ﬂﬁﬁﬁ‘;@ Paraspheroolithus Zhao, 1979

Ovaloolithus Zhao, 1979

> Faveoloolithidae Zhao & Ding, 1976
Faveoloolithus Zhao & Ding, 1976
Youngoolithus Zhao, 1979
Dictyoolithus Zhao, 1993
Phaceloolithidae Zheng & Zhang, 1979
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Phaceloolithus Zheng & Zhang, 1979
Dendroolithus Zhao & Li 1988
Paradendroolithus Zhou et al., 1998
Pinnatoolithidae Fang, 2009
Pinnatoolithus Fang, 2009
Lanceoloolithus Fang, 2009

Dinosaurusoolitidae Fang, 2007
(Oviraptor-oolithus)Fang, gen. nov. (

1-h)
bl 9 +
“ Protoceratops = +
“ oolithus 7, “ Protoceratops-oolithus = , “
Protoceratopsoolithus *
) 1-h
( 1 V2212),
2006 , 2007 “
(Oviraptorosauria) ,
“ (Oviraptor-
oolithus) = (Oviraptor)

(Macroolithus yaotunensis)

Testudoolithidae Fang et al., 2003
Tiantaioolithus Fang, 2003
Yuxinanoolithus Fang gen. nov.(
s la-i R )
Crocodiloolithidae Fang, 2007
Neixiangoolithus Fang, 2007
Ornithoolithidae Fang, 2007
Protornithoolithus Fang, 2007

3 HALARMMNA

a-

Elongatoolithidae Zhao, 1975
Macroelongatoolithus Li et al., 1995

B2 BERKEEH 2/
Fig. 2 Two species of Genus Macroelongatoolithus
, b-

( )

a-Macroelongatoolithus xixiaensis from Xixia, Henan;
b-Macroelongatoolithus zhangi from Tiantai, Zhejiang (photos

from Jiang Yan-gen)

Macroelongatoolithus

xixiaensis Li et al., 1995

>

40~60 cm R
( 2a) ,

30~40 cm ;

B

Macroelongatoolithus zhangi

Fang et al., 2000(  2b)
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Pinnatoolithidae Fang, 2009

Pinnatoolithus Fang, 2009 Lanceoloolithus xiapingensis Fang,
2009( 4) Lanceoloolithus huangtan-

gensis Fang, 2009; ,
( )Lanceoloolithus junggarensis

Fang sp. nov.;

.

B3 PREEMIANM

Fig. 3 Three species of Genus Pinnatoolithus

a-b (Pinnatoolithus shitangensis), c- i - =g LB
(Pinnatoolithus nanxiongensis), B4 WEE(TIFESE)
d- (Pinnatoolithus sangequanensis) Fig. 4 Lanceoloolithus xiapingensis
( ) Lanceoloolithus jungga-
’ ’ . . . . rensis Fang sp. nov.
3 : Pinnatoolithus shitangensis . 0709H-n1-a
Fang, 2009 Pinnatoolithus nanxiongensis
Fang, 2009 Pinnatoolithus sangequa- 5
nensis Fang, 2009(  3), 2 6mm:
3]
’ 1/37 b b b
: L. huangtangensis 0.8 mm
’ , L. junggarensis L. xiapingensis
' o ; L. junggarensis , ,
Pinnatoolithidae Fang, 2009 113, L. xiapingensis
Lanceoloolithus Fang, 2009 . (K>)
- - - : 2
Lanceoloolithus Pinnatoolithus ( 2007 B
> > Paul C. Sereno David J. Varricchio

; - )
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5 EEBRESEETEN
Fig. 5 Egg shell structure of Lanceoloolithus junggarensis
Testudoolithidae Fang et al., 2003 , 0.45 mm,
Tiantaioolithus Fang et al., 2003

, ( © ; ,

, (aragonite)

. - e Crocodiloolithidae Fang, 2007
Tiantaioolithus jiangi Fang et al., 2003 , g

. Neixiangoolithus Fang, 2007
(Mr.Jiang Yan-gen) ,

4.5 cmx4.3 cmx2.3 cm,;

Neixiangoolithus yani Fang, 2007
(Mr. Yan Rong-hao) s

) , 5.5 cmx5 cm,

4 cm s 2.3 mm;

Ee6 REXZLA
Fig. 6 Testudoid egg fossil
a~b- ( 0.5 mm), c-
a~b-Tiantaioolithus Fang (eggshell 0.5 mm thick), ’
c-Sketch of egg shell of testudoid

. o

E7 a~-b-ERASEGEETRE23mm), 1c-ERXEFTTEE
Fig. 7 a~b- Neixiangoolithus yani Fang (egg shell 2.3 mm thick), c- Sketch of egg shell of Crocodiloid
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(Kp

Ornithoolithidae Fang, 2007
Protornithoolithus Fang, 2007

Protornithoolithus tumendon-

gensis Fang, 2007

B

R 4 cm; R

0.15 mm,

B8 FHREEEEEOIEmm, EAHK 4cm)
Fig. 8 Protornithoolithus (egg shell 0.15 mm thick, egg
lengh 4 cm)
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Table 1 A new modified division and correlation of Cretaceous strata in Xixia basin, Henan

, 2007
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Fig. 9 Distribution of egg fossils in Xiping-Chimei

basin, Xixia

’,( 9)
( , 2007),
z, (2007) 19-34 “
, 840.4 m “
( 1998),
1-18 R
( , 1998), ,
Dendroolithus dendriticus Fang et al., 1998
Dendroolithus furcatus Fang et al., 1998
Dendroolithus sanlimiaoensis Fang et al.,
1998
Dendroolithus zhaoyingensis Fang et al., 1998
Elongatoolithus jianchangensis Fang, 2007
Elongatoolithus chimeiensis Fang, 2007
Paraspheroolithus shizuiwanensis Fang et
al., 1998
Paraspheroolithus yangchengensis Fang et
al., 1998
Macroelongatoolithus xixiaensis Li et al.,
1995
Dictyoolithus hongpoensis Zhao,1993
Protornithoolithus tumendongensis Fang,
2007

(G 7
Macroelongatoolithus xixiaensis Li et al., 1995
Youngoolithus xipingensis Fang et al., 1998
Elongatoolithus yangjiagouensis Fang, 2007,
Dendroolithus dendriticus Fang et al., 1998
Youngoolithus xiaguanensis Zhao,1979
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Macroelongatoolithus xixiaensis Li et al., —
1995
Youngoolithus xipingensis Fang et al., 1998

Youngoolithus xiaguanensis Zhao,1979
Elongatoolithus yangjiagouensis Fang, 2007
Dendroolithus dendriticus Fang et al., 1998 ’

Ovaloolithu sangpingensis Fang et al., 1998 >
Paraspheroolithus shizuiwanensis Fang et s

al., 1998
Youngoolithus xiaguanensis Zhao, 1979

Neixiangoolithus yani Fang 2007

B

11° 112°

10 BAEE-SSALHMRAELZ S HE
Fig. 10 Ditribution of cretaceous basins in Southwestern Henan-Northwestern Hubei
(a) 5 (b) ¢ — ;2 — ;3 4 — )
(a)-Geological map; (b)-Sketch map of distribution of basins(1-Sangping-Xiaguan basin; 2-Xiping-Chimei basin; 3-Taohe basin;
4-Yunxian-Yunxi basin)
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Fig. 11 Sketch map of basin formation in southwestern Henan-northwestern Hubei
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BAE—SBEILAELTMRZA A AR
Table 2 A new correlation of Cretaceous sedimentary strata in southwestern Henan-northwestern Hubei basins

Kz - *
K,
* >3
Dendroolithus Placoolithus
— Faveoloolithus
) Dendroolithus ,
’ Paraspheroolithus
Macroelongatoolithus
Yongoolithus ,
Paraspheroolithus ’ a
Ovaloolithus Macroelongatoolithus ( ’ ’
Yongoolithus ) -

Macroelongatoolithus
Yongoolithus

, Macroelongatoolithus

Dendroolithus

Dictyoolithus
Elongatoolithus

E)

Yongoolithus

Dendroolithus

sanlimiaoensis,

( , 2007)

Dendroolithus

>
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4.3

2002 4 2002

7 12
(Macroelongatoolithus)

(Tiantaioolithus)

1998

7

50

#3 IXRGEMWBERAGER

Table 3 History of cretaceous strata division in Tiantai

basin, Zhejiang

1999

1978

1994

2003

Dendroolithus cf. dendriticus Fang et al. 1998
Dendroolithus guogingsiensis Fang et al.

2000
Dendroolithus shuangtangensis Fang, 2003
Elongatoolithus chichengshanensis Fang,
2003
Elongatoolithus laijiaensis Fang, 2003
Elongatoolithus tiantaiensis Fang et al. 2000
Macroelongatoolithus zhangi Fang et al.
2000
( )Ovaloolithus sp.
Paraspheroolithus cf. shizuiwanensis Fang
etal., 2003
Spheroolithus jincunensis Fang, 2003
Spheroolithus zhangtoucaoensis Fang et al.
2000

Tiantaioolithus jiangi Fang, 2003

x4 MIXEAMEBEUAENSHR

Table 4 Distribution of fossil eggs in Tiantai basin, Zhejiang
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Dendroolithus fengguangcunensis Fang, 2005
Macroolithus yaotunensis Zhao, 1975

( 13)

Paraspheroolithus sanwangbacunensis Elongatoolithus elongates Zhao, 1975
Fang, 2005 ( )
NW —————
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Fig. 12 The Daoji-Niuguzai Cretaceous-Tertiary section in Dongyuan, Guangdong (modified from Zhang Xian-qiu et al. 1993)
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Fig. 13 Distribution of fossil eggs in Heyuan basin,
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4.5
45.1

1800 km? —

2008 ,

Elongatoolithus andrewsi (Young) Zhao, 1975

AL g LN A ;
el J& 5 1k A 4 Al
79
e i +
VI T i
K i 3
@ = - + _
=TT 3 F
rll| T
70
69 4
67-68
66
E 63
64
53
62
61
H P [
T-5R r
Tt <
¥
2d T 1
53 E
52 I
. 50-51 T 7
# m I 3
17-48
T
11-15 1
7 J
1 b I +
i
39 L
38 .
35-36 T 4
34
[
33 1
32
[l
31
28-30
#1 —
6
23-25
91-92
19-20
18
0 150m
—_
15-17
e — - N tn
b o =
11-14 z -
Rl Z = = 9
Kk o o= moy oo b
¢ w .. = 5 . =2 2 X
0] £33 8 3 88 ¥ ¢ 8
. T = %2 %=z 23
I %= Fg2g 8
= = & = By & = = =]
4 6 = 8 e s =S
il £ =3 35 33 o= =
= = = = oW
P S T S
5 S R =

14 mMEELASHE

Fig. 14 Distribution of egg fossils in Nanxiong

Elongatoolithus elongates (Young) Zhao, 1975
Macroolithus rugustus (Young) Zhao, 1975
Macroolithus yaotunensis Zhao, 1975
Pinnatoolithus shitangensis Fang, 2009
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Elongatoolithus andrewsi (Young) Zhao,1975

Elongatoolithus. elongatus (Young) Zhao,1975 ()
Macroolithus yaotunensis Zhao, 1975

Pinnatoolithus nanxiongensis Fang, 2009

Pinnatoolithus shitangensis Fang, 2009

Lanceoloolithus huangtangensis Fang, 2009 ’ ’
Elongatoolithus andrewsi (Young) Zhao, 1975
Elongatoolithus. elongatus (Young) Zhao, 1975 452
Lanceoloolithus xiapingensis Fang, 2009
Macroolithus lashuyuanensis Fang, 2009
Macroolithus rugustus (Young) Zhao, 1975 ' -
Macroolithus yaotunensis Zhao,1975 . - -
Pinnatoolithus nanxiongensis Fang, 2009
Pinnatoolithus shitangensis Fang, 2009 ’
5
) 4.6
’ , - ( 15)
; [Z2] 20 90
) , Elongatoolithus
— ) Paraspheroolithus 2000
> > Elongatoolithus andrewsi (Young) Zhao,1975
Elongatoolithus. elongatus (Young) Zhao,1975
R R Lanceoloolithus xiapingensis Fang, 2009

RO MEZM-ABRZAMBERMLILR

Table 5 Correlation of Cretaceous in the Nanxiong and Danxia Basins
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( ) Protornithoolithus sp.

Lanceoloolithus xiapingensis Fang, 2009

Macroolithus yaotunensis Zhao,1975
Elongatoolithus andrewsi (Young) Zhao,1975
Elongatoolithus. elongatus (Young) Zhao,1975
Pinnatoolithus nanxiongensis Fang, 2009

4.7
- (
@l 16) 2007
( )
it @
£ * = l_\:é: % ¢ Mz k& . . -
. 15 J_?F‘—*ﬁiﬁ"—r'“‘(g_l E_akifk:ff’ 1993) . Pinnatoolithus sangequanensis Fang, 2009
Fig. 15 Sketch map of Sanshui basin in Guangdong (modi- ] ) ]
fied from Zhang et al., 1993) ( )Lanceoloolithus junggarensis Fang, sp.
. i nov.
Macroolithus yaotunensis Zhao,1975 ( )Elongatoolithus sp.
Pinnatoolithus shitangensis Fang, 2009
4o 4=
5 JiTsEEFERITH
Pinnatoolithus shitangensis Fang, 2009 51
Lanceoloolithus xiapingensis Fang, 2009 '
Elongatoolithus andrewsi (Young) Zhao,1975 ’
Pinnatoolithus nanxiongensis Fang, 2009 K
Elongatoolithus. elongatus (Young) Zhao,1975 -
( )Elongatoolithus.sp. , 3
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Fig. 16 The Sangequan section in Zhungaer basin, Xinjiang (modified from Li Yong-an et al.)



538

300 km

5.2

>

>

20~30

4mx4m
8~9

>

20 km

53

5.4

)



539

55
0 ,
’ ; @
: ; ® :
; @
)
)
(aragonite) ,
> 5
’ >
)
4 >
“ ,’5
e .
2 >
) ) )
’ i
) )
)
) ) ,

B R RS ok A AT R 83 R B 0, R
b B R AE, ARE & a4,
FEFLERMOZIF. AR THENHE,

S5 3k

> > > s . 1995.
18srDNA [J1.

( ), 31(2): 140-147.

, > , , , s . 1995.
1.
, 40 (16): 1487-1490.
> > s . 2003.
[J1. ,22(1): 21-27.
2007. —

[J1]. ,28(2): 97-110.

5 s 5 s s s s

> > . 2009.

(1. ,30(2): 167-186.
, , , , . 1998.
M] .
, , . . 2003.
(1. , 22(7): 512-520.
, , . 2000.
[91. ,46(1): 105-112.
, , . 2007.
1. ,28(2): 123-142.
; , , . , . 2005.
[1. , 24(7): 682-686.
, . 1996. [1].
,12:11-14.
. 2006. [R].
, , , . 2007. «
v [J]. ,28(2):181-189.
, , , . 1995,
[J].
( ),31(2): 148-152.
, , ) . 1996. (ID)-
[71. — , 21(6):608-610.
, , . 1995. (1.
, 17(1): 38-41.
. 1992, [I1.
,30(2): 120-134.
, , . 2002. 0
[91. , 21(10): 668-674.
, .1963.
[J]. , 7(4): 368-369.
s . 1995. [J].
, 13(4): 262-267.
; , . 1998,
1. , 44(1): 44-51.
, . 1960.
[J1- ,2(2): 115-119.
. 1965. [I.
,9(2): 141-189.
, , , , , , . 1996.
b [1.

,23(3): 190-195.

>

, 108

. 1979.
, 17(2): 131-136.
[M].
1-1092.

[J].

. 2006.



540

, , , . 2007.
1. , 28(3):
299-308.
, ) , . 2006.
1. , 30(4): 327-340.
, . 2004, - (E/K)
1.
, : ,35-42.
, , . 1993,
M].
. 1984. 1.
, 8(4): 239-254.
. 1992 1. ,
16(2): 81-95.
, . 1995,
1.
( ), 31(2): 129-139.
, . 1998. (1.
, 36(4): 282-296.
, . 1999, —
1. , 37 (4): 278-284.
, . 1974, ]
, 1:63-77.
, . 1993,
1. ,31(2): 77-84.
. 1975. (H—
1. , 13(2): 105-177.
. 1979. 1.
, 330-403.
. 1951, 7.
, 31(1-4): 89-96.
, , . 1998.
1. , 18(5): 57-63.
, , , . 1998,
[1. ,12(3): 1-8.
, , , , . 1995,
DNA[J]. , 40(8): 737-740.
, . 1995. CT
1. , 34(6): 777-778.
References:

AN Cheng-cai, LI Yi, ZHU Yu-xian, SHEN Xing, ZHANG Yun,
YOU Ling-tao, LIANG Xiao-wen, LI Xiao-hua, WU Si, WU
Peng, GU Hong-ya, ZHOU Zeng-quan, CHEN Zhang-liang.
1995. Molecular Coining and sequencing the 18stDNA from
Specialized Dinosaur Egg Fossil Found in XiXia Henan,
China[J]. Uni-versitatic Pekinenses(Acta Scintiarum Natural-

ium): 31(2):140-147.

CHENG Zheng-wu, FANG Xiao-si, WANG Yimin, ZOU Yu-ping,
YI Zhen, ZHANG Yun, LI Guang-ling. 1995. New advancment
on the research of Cretaceous dinosaur-egg-bearingbeds in
Xixia Basin, Henan[J]. Chin. Sci. Bull., 40 (16): 1487-1490.

ERBEN H K, ASHRAF A R, BOHM H, HAHN G, HAMBACH U,
KRUMSIEK K, STETS J, THRIN J, WURSTER P. 1995. Die
Kreide/Tertiar im Nanxiong-Becken (Kontinentalfazies, Su-
dosrchina) [J]. Erdwiss Forsch Akad Wiss Lit. Mainz, 32:
1-245.

FANG Xiao-si, CHENG Zheng-wu, JIANG Yan-gen, YANG Li-
ang-feng. 2003. Redefinition and distribution of the Laijia
Formationin the Tiantai basin, Zhejiang Province[J]. Geologi-
cal Bulletin of China, 22(1): 21-27.

FANG Xiao-si, CHENG Zheng-wu, ZHANG Zhi-jun, PANG
Qi-qing, HAN Ying-jian, XIE Hong-liang, LI Pei-xian. 2007.
Evolutionary Series of Dinosaur Eggs and Environmental
Changes in Southwestern-Northwestern Hubei [J]. Acta Geo-
scientica Sinica, 28(2): 97-110 (in Chinise with English ab-
stract).

FANG Xiao-si, LI Pei-xian, ZHANG Zhi-jun, ZHANG Xian-qiu,
LIN You-li, GUO Sheng-bin, CHENG Ye-ming, LI Zhen-yu, ,
ZHANG Xiao-jun, CHENG Zheng-wu. 2009. On the Creta-
ceous in Nanxiong, Guangdong and the Evolution from Dino-
saur egg to Birdegg[J]. Acta Geoscientica Sinica, 30(2):
167-186 (in Chinise with English abstract).

FANG Xiao-si, LU Li-wu, CHENG Zheng-wu, ZHOU Yu-ping,
PANG Qi-qing, WANG Yi-min, CHEN Ke-qgiao, YI Zhen,
WANG Xiao-hong, LIU Jin-ru, XIE Hong-liang, JIN Yue-gao.
1998. On the Cretaceous Fossil Eggs of Xixia County, Henan
Province[M]. Geological Publishing House, Beijing.

FANG Xiao-si, LU Li-wu, JIANG Yan-gen, YANG Liang-feng.
2003. Cretaceous fossil eggs from the Tiantai basin of Zheji-
ang, with a discussion on the extinction of dinosaurs[J]. Geo-
logical Bulletin of China, 22(7): 512-520.

FANG Xiao-si, WANG Yao-zhong, JIANG Yan-gen. 2000. On the
Late Cretaceous Fossil Eggs of Tiantai, Zhejiang[J]. Geologi-
cal Review, 46(1): 105-112.

FANG Xiao-si, ZHANG Zhi-jun, PANG Qi-qing, LI Pei-xian, HAN
Ying-jian, XIE Hong-liang, YAN Rong-hao, PANG Feng-jiu,
Li Jing-lu, CHENG Zheng-wu. 2007. Cretaceous Strata and
Egg Fossils in Xixia, Henan Province[J]. Acta Geoscientica
Sinica, 28(2): 123-142 (in Chinise with English abstract).

FANG Xiao-si, ZHANG Zhi-jun, ZHANG Xian-qiu, LU Liwu,
HAN Ying-jian, LI Pei-xian. 2005. Fossil eggs from the He-
yuan basin, east-central Guangdong, China [J]. Geological
Bulletin of China, 24(7): 682-686 (in Chinise with English ab-
stract).

FANG Xiao-si, ZHOU Yu-ping. 1996. On the Fossil Eggs of Xixia



541

County, Henan and Their Strata [J]. Scientific Chinese, 12:
11-14.

FANG Xiao-si. 2006. Xixia Museum of Fossil Eggs of China[R].

HIRSCH K F, QUINN B. 1990. Eggs and eggshell fragments from
the Upper Cretaceous two wedicine formation of Montana[J].
Journal of Vertebrate Paleontology, 10(4): 491-511.

LI Pei-xian, CHENG Zheng-wu, ZHANG Zhi-jun, FANG Xiao-si.
2007. The Nanxiong Bed and Danxia Bed in the Nanxiong Ba-

sin of Guangdong Province[J]. Acta Geoscientica Sinica, 28(2):

181-189 (in Chinise with English abstract).

LI Yi, AN Cheng-cai, ZHU yu-xian, ZHANG Yun, LIU Yi-fei, QU
Lin, YOU Ling-tao, LIANG Xiao-wen, LI xiao-hua, XU Li-jia,
ZHOU Zeng-quan, CHEN Zhang-liang. 1995. DNA Ioslation
and Sequence Analysis of Dinosaur DNA from Cretaceous
Dinosaur Egg in Xixia Henan, China[J]. Universitatic Pe-
kinenses(Acta Scintiarum Naturalium): 31(2): 148-152.

LI You-xing, LIU Yu, CHEN Xian, ZHAO Gui-lin. 1996. Dino-
saurian Embryo II:Young Dinosaur-Bones In Ovaloolithus.
Earth Science-Journal of China University of Geosciences,
21(6): 608-610.

LI You-xing, YIN Zhong-ke, LIU Yu. 1995. The Discovery of a
New Genus of Dinosaur Egg from Xixia, Henan, China[J]. J.
Wuhan Inst. Chem. Tech, 17(1): 38-41.

MIKHAILOV K E. 1988. The Microstrucre of Avian and Dino-
saurian Eggshell: Phylogenetic Implications. Papers in Avian
Paleontology[M], Honoring Pierce Brodkors, 361-373.

MOU Yun. 1992. Nest Environments of the Late Crretaceous Di-
nosaur Eggs from Nanxiong Basin Guangdong Province[J].
Vertebrata PalAsiatica, 30(2): 120-134.

TONG Yong-sheng, LI Man-ying, LI Qian. 2002. The Creta-
ceous-Paleogene Boundary in the Nanxiong Basin, Guangdong
Province[J]. Geological Bulletin of China, 21(10): 668-674.

WANG Cun-yi, ZHEN Suo-nan. 1963. Observation of the Mode of
Occurrence of Fossil Reptilian Eggs from Shantung [J]. Verte-
brata PalAsiatica, 7(4): 368-369.

WANG De-you, ZHOU Shi-quan. 1995. The Discovery of new
Typical Dinosaur Egg Fossils in Xixia Basin[J]. Henan Geol-
ogy, 13(4): 262-267.

Wang Xiao-lin, Zhou Zhong-he. 2004. Pterosaur embryo from the
Early Cretaceous[J]. Nature, 429: 621

YANG Hong, CHENG Anjin, YANG Qun. 1998. Biomolecules in
the Geological Record: Recovery and Application[J]. Geo-
logical review. 44(1): 44-51.

YIN Zhen, CHEN Hao, WANG Zi-ping, ZHANG Zhi-xian, ZHOU
Yu-ping, FANG Xiao-si, WANG Huai-chun. 1996. Sequence
Analysis of the Cytochrome b Gene Fragment in a Dinosaur
Egg. Acta Genetica Sinca: 23(2): 190-195.

YOUNG Chung-chien, SUN Ai-lin. 1960. New Discoveries of

Fossil Struthio Eggs in China and Their Stratigraphical Sig-
nificance[J]. Vertebrata PalAsiatica, 2(2): 115-119.

YOUNG Chung-chien. 1965. Fossil Eggs from Nanhsiung,
Kwangtung and Kanchou, Kiangsi[J]. Vertebrata PalAsiatica,
9(2): 141-189.

ZHANG Xian-qiu, FANG Xiaosi, ZHANG Zhi-jun, HUANG
Shang-po. 2006. The Red Beds in the Nanxiong Basin and Re-
viewing the History of Paleontological Studies [J]. In: YANG
Xu. Science And Technology Development Literature Li-
braty[M]. Beijing: China Archives Press, 1081-1092.

ZHANG Xian-qiu, LI Hong-bo, ZHANG Zhi-jun, FANG Xiao-si.
2007. New Advances in the Study of Cretaceous and Paleo-
gene Boundary on the Wutaigang Section of the Nanxiong Ba-
sin, Guangdong Province[J]. Acta Geoscientica Sinica, 28(3):
299-308 (in Chinise with English abstract).

ZHANG Xian-qiu, LIN Jian-nan, LI Gang, LING Qiu-xian. 2006.
Non-Marine Cretaceous-Paleogene Boundary Section at
Datang of Nanxiong, Northern Guangdong [J]. Journal of
Stratigraphy, 30(4): 327-340.

ZHANG Xian-qiu, LIN Qiu-xian. 2004. Research Status about the
E/K Boundary in Nanxiong Basin[J]. In: DONG Wei. Pro-
ceeddings of the Ninth Annual Meeting of the Chinese Society
of the Vertebrate Paleontology[M]. Beijing: China Ocean Press,
35-42.

ZHANG Xian-qiu, ZHOU Xiao-ping, CHEN Xiu-yi. 1993. Atlas of
Cretaceous to Tertiary Strata Clasification In The Sanshui Ba-
sin of South China [M]. Marine Press, Beijing, China.

ZHANG Xian-qiu. 1981. On the Dafeng Section, Naxiong, Guang-
dong [R].

ZHANG Xian-qiu. 1984. Division and Biota of the Luofuzhai
Group in the Pingling Section of the Nanxiong Basin, Guang-
dong[J]. Journal of Stratigraphy, 8(4): 239-254.

ZHANG Xiangiu. 1992. Division and Crrelation of the Cretaceous
rocks in the Danxia Basin[J]. Journal of Stratigraphy, 16(2):
81-95.

ZHANG Yun, FANG Xiao-si. 1995. A late cretaceous dinosaur egg
with preserved genetic information from Xixia basin, Henan,
China. Structure, mineral-chemical and taphonomical analy-
ses[J]. Universitatic Pekinenses(Acta Scintiarum Naturalium):
31(2): 129-139.

ZHAO Hong, ZHAO Zi-kui. 1998. Dinosuar Eggs from Xichuan
Basin, Henan Province [J]. Vertebrata PalAsiatica, 36(4):
282-296.

ZHAO Hong, ZHAO Zi-kui. 1999. A New Form of Elongatoolithid
Dinosaur Eggs from the Lower Cretaceous Shahal Formation
of Heishan, Liaoning Province[J]. Vertebrata PalAsiatica,
37(4): 278-284.

ZHAO Zi-kui, JIANG Yuan-kai. 1974. Microscopic Studies on the



542

Dinosaurian Eggshells from Laiyang Shandong Province[J].
Sci. Sin., 1: 63-77.

ZHAO Zi-kui, LI Rong. 1993. First Record of Late Cretaceous
Hypsilophodontid Eggs from Bayan Manduhu, Inner Mongolia
[J]. Vertebrata PalAsiatica, 31(2): 77-84.

ZHAO Zi-kui, YE Jie, LI Hua-mei, ZHAO Zhen-hua, YAN Zheng.
1991. Extinction of the Dinosaurs across the Cretaceous- Ter-
tiary Boundary in Nanxiong Basin, Guangdong Province[J].
Vertebrata PalAsiatica, 29(1): 1-20.

ZHAO Zi-kui. 1975. The Microstructure of the Dinosaurian
Egg-shells of Nanhsing, Kwangtung (1) [J]. Vertebrata
PalAsiatica, 13(2): 105-177.

ZHAO Zi-kui. 1979. The Advancement of Research on the Dino-
saurian Eggs in China[J]. In IVPP and NGPI(eds.), Mesozoic
and Cenozoic Redbeds in Southern China. (Beijing: Science
Press), 330-403.

ZHAO Zi-kui. 1990. Mass Extinction across the Cretaceous- Terti-
ary Boundary at Nanxiong Basin, Guangdong Province[J]. A
Monthly Journal of Science, 35(11): 380.

ZHAO Zi-kui. 1993. Struture, Formation and Evolutionary Trends
of Dinosaur Eggshells[A]. In: Koayashi I, Mutvei H, Sahni A,
eds. Structure, formation and evolution of fossil hard tis-
sues[M]. Tokyo: Tokai Univ Press, 195-212.

ZHAO Zi-kui. 1996. The Dinosaur Eggs in China: On the Structure

and Evolution of Eggshells[A]. In K. Carpenter et al.: Dino-
saur Eggs and Babies[M].Cambridge University Press, Cam-
bridge, 184-203.

ZHENG De-min, ZHANG Jin-jian. 1979. On the Dinosaurian Eggs
from the Western Dongting Basin, Hunan[J]. Vertebrata
PalAsiatica, 17(2): 131-136.

ZHOU Ming-zhen. 1951. Notes on the Late Cretaceous Dinosaurian
Remains and the Fossil Eggs from Laiyang Shantung[J]. Bul-
letin of the Geological Society of China, 31(1-4): 89-96.

ZHOU Shi-quan, FENG Zu-jie, WANG De-you. 1998. The dinosaur
egg fossils from the Xixia Basin,Henan with discussions on
dinosaur extinction[J]. Sedimentary Facies and Palacogeogra-
phy, 18(5): 57-63.

ZHOU Xiu-gao, REN You-fu, XU Shi-qiu, GUAN Kang-nian. 1998.
Dinosaur Eggs of the Late Cretaceous from the Qinglongshan
Region, Yunxian County, Hubei Province[J]. Hubei Geology
& Mineral Resources, 12(3): 1-8.

ZOU Yu-ping, YIN Zhen, FANG Xiao-si, LI Guang-ling, ZHANG
Yun. 1995. Ancient DNA in Late Cretaceous Dinosaur Egg
from Xixia County, Henan Province[J]. Chinese Science Bul-
letin, 40(10): 856-860.

ZUO Quan, JING Wei-de. 1995. First Report on Studying Dinosaur
Egg Fossils with Method of Medical CT Scanning[J]. Acta
Palaeontologica Sinca, 34(6): 777-778.



