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New Olivooides-like Embryos with Protuberances from the
Early Cambrian Kuanchuanpu Formation in
Ningqiang County, Shaanxi Province
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Abstract The Cambrian small shelly fossils, which were diversified from the first episode of Cambrian life’s
explosion(Meishucunian Stage) in South China, were critical for understanding the origin of metazoans. Two
specdmens which were the new types of Olivooidslike fossilized animal embryos, were recognized from a large
amount of globular fossils at the first assemblage zone of Cambrian small shelly fossils from the Early Cambrian
Kuanchuanpu Formation in Kuanchuanpu Region of Ninggiang County, Shaanxi Province. The embryos were
characterized by numerous cone like protuberances with spiral folds at the proximal part and distal smooth top end
just beneath the egg shell, and remarkably different from those of typical or non-typical stellate spines of Punctatus
Emeiensis. The diversity of eggs and embryos presented at the Meishucunian Stage were most likely rooted in the
Neoproterozoic Ediaranian.
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Fig. 1 New Fossil Embryos from the Early Cambrian Kuanchuanpu Formation in Ningqiang County, Shaanxi Province
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Fig.2 Mophological Variation of the Stellaes on the Embryos of Punctatus from the Ealy
Cambrian Kuanchuanpu Formation in Ningqiang County, Shaanxi Province

o ’ o 9

s Punctatus Emeiensis ~ Punctatus Triangulicostalis
[11, 13]
2 )
Punctatus .
, . Olivooids s
Punctatus
(s 1 2a~d.g ~i . ,

b o b

, . ¢ 2e.f); Punctatus



354 WA 5 IS R %32 &

Olivooids
1) ( ZC\d);
[} ( 23\
b).
C If~i. 2g.'M,
’ ( 2g "'i);
:@© .
[ 8] '@ ,
;@ )
C 2eg.h),
3 [ 15
. 3
. Punc-

tatus Emeiensis Punctatus Triangulicostalis

Punctatus .

. Olivoo-

ides ,

Quadrapyrgites Ninggiangensis, Pyrgites Qua-

.. [13.14
draticris ,

s Punctatus

Olivooides ( )
) » Q. ningqgiangensis P.
quadraticris

o

Q. ningqiangensis  P. quadraticris = Punctatus

b

[ 1]

[ 2]

o b Al
[9-10
b
2 b
b
8]
b
o b
b
b o
H
[14
b b
b b
’ ’
b
b b
b ’
M
Punctatus s

Zhang X G, Pratt B R. New and Extraordinary Early Cambun-
an Sponge Spicule A ssem blage from Chind J] . Geology, 1994,
22(1): 43-46.

Bengtson S, Zhao Y. Fossilized Metazoan Embryos from the

Earliest Cambrian[ J] . Science 1997, 277. 1645-1648.
(T % % 362 )



362 WA 5 IR BT R %32 %
LJ- : , 2008,
30(4): I-5.
[ 1] ; . , [ 9] [M].
[J]. , 2004, 26(1): 39-41. » 1993,
[ 2] , , . [ 10 : ; [ M].
(1. , . 2008 38C ). -+ 1994.
140-143. L] : : ’
[ 3] , . (. + 2006 13(2): 59-61.
(1. , L2000 31¢5), 1 o 2
93-96. L. : » 2007,
[ 4] i , . 29(1): 54-56.
. L2004 26(2), L1 : : .
51-53. (. » 2007, 29 (2); 158-161.
s o 14 C
(. . 2007 22(2): 10-13. . . 2003, 23(5); 38-40.
[ 6] [M]. . , [ 15] X
1992. [J. 2004, 26(1): 54-56.
[ 7] , , [ 16] , . ,
(. . 1999, 6(4), 42 44. 163 [J. , 2008, 30(4):
[ 8] i , ) 4 Es, 420-424.
(_]__%%%g 354 ) Shelly Fossils of Northern Sichuan and Southern Shaanxi
[ 3] Pyle LJ Narbonne G M, Nowlan G S, et al. Early Cambrian (China), and Their Biostratigraphic Im portance[ J] . Geobios,
M etazoan Eggs, Embiy os, and Phosphatic Microfossils from 2004, 37(2): 259-275.
the Northwestern Canadd J] . Journal of Paleontology, 2006 [10]  Steiner M; Zhu M Y, Li G X. etal. New Early Cambrian Bilat
80(5); 811-825. erian Embryos and Larvae from China[ J] . Geology, 2004,
[ 4] XiaoS H, Zhang Y, Knoll A H. Three-dimensional Preserva- 32(10): 833-836.
tion of Algae and Animal Emb1y os in a Neoproterozoic Phos- [ 11] ’ ’ ’
phorite] ] . Nature 1998, 391; 553-558. Punctatus [J.
[ 5] Donoghue P C J. Bengtson S, Dong X P, et al. Synchrotron X- » 2006, 23(1): 62-69.
ray Tomographic Microscopy of Fossil Embiyos[ J] . Nature [12 ’ ’
2006, 442. 680- 683. Puncta tus [J. , 2006, 45(1): 95-101.
[ 6] Raff E C, Villinski J T, Rudolf-Turner F, et al. Experimental [ 13] ) s ,
Taphonomy Shows the Feasibility of Fossil Embryod J] . Pro- (1. » 2005, 27C1: 5-13.
ceedings of the National Academy of Sciences, 2006, 103(15): [ 14] ’ . X (
5846-5851. ) Olivooides [J.
[ 7]  Bailey JV, Joye S B Kalanetra K M, et al. Palacontology: » 2009, 54(1): 67-72.
Undressing and Redressing E diacaran Embryos ( Reply)[ J] . [ 15] Brusca R G Brusca G J. Invertebrates[ M] . 2nd Edition. Sun-
Nature, 2007, 446; E10-E11. derland: Sinauer Associates, 1990.
[ 8] , . [ 16 , ; , Punc-
(. , 2004, 49(2); 177-180. tatus [J- . 2007, 52(18); 2153
[ 9] Steiner M, Li G X, Qian Y, et al. Lower Cambrian Small 2160.



