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INTRODUCTION

Early evolution of metazoans and the Cambrian Explosion are not only the hot topics in
paleontology, but also are the mysteries in geosciences and life sciences. The Chengjiang Fauna,
which is firstly discovered in Maotianshan, Chengjiang County, Yunnan Province, provides one of
the best evidences for interpreting the Cambrian Explosion. Soft-bodied fossils are commonly found
in the yellowish green mudstone of the medium-upper part of the Yuanshan Member of the Heilinpu
Formation during the Qiongzhusian Stage of the Early Cambrian in Eastern Yunnan. It represents a
significant window to the ancient sea world 530 million years ago and contains valuable materials to
understand the Cambrian Explosion comprehensively.

Thanks for the sustentation funds from the Applied Fundamental Research in Yunnan Province
(97D007Z) and the National Ninth-Five Climbing Program (95-zhuan-01-1-4) . We carried out two
research projects, entitled “Chengjiang Fauna in East Yunnan and Its Ecological Environment” and
“Spatiotemporal Distribution and Palaeogeography of the Chengjiang Fauna in Eastern Yunnan” from
July 1997 to July 2001. The main achievements of the two projects listed below:

1. According to the fossil records in Eastern Yunnan from Precambrian to Cambrian, especially
the Lower Cambrian Chengjiang Fauna, we realized that the Cambrian Explosion took place
in different levels and stages. The Cambrian Explosion started with the appearance of small
shelly fossils and reached the peak of diversity during the occurrence of the Chengjiang
Fauna.

2. Discovery the first specimen of fossil vertebrate, Haikouichthys, which is the oldest fish in
the fossil record, along with two other new chordates, Zhongxiniscus intermedius and
Cathaymyrus haikouensis in Haikou, Kunming, present the highlights of breakthrough in
palaeontology. Moreover, the discoveries of the earliest putative chaetognathes from
Haikou, Kunming are also important in terms of understanding the origin and evolution of
the group. 7 new genera and 9 new species, including arthropods, worms, chaetognathes,
sponges, cephalochordates and problematic fossils, are also described in the book .

The new genera read as follows:

Genus Mafangocaris Luo et Hu (gen. nov.)
(Type species: Mafangocaris multinodus Luo et Hu gen. et sp. nov.)
Body medium size, shrimp-like, can be divided into three parts: head shield, thorax and
. 4 .



telson. Head shield bears two pairs of great appendages and three pairs of biramous appendages.
The first pair of great appendage long and robust, extended forward without branches; the second
pair slightly short, branched at the anterior part. Thorax of 20 segments, each with a pair of

biramous appendages. Telson consists at least 15 segments with biramous appendages .

Genus Mafangia Luo et Hu (gen. nov.)
(Type species: Mafangia subscalaria Luo et Hu gen. et sp. nov.)

Body medium size, elongate and columnar-conical in outline. Head shield trapeziform in
outline, with a pair of stalked eye extended beyond from the front of two sides. Thorax wide,
columnar-conical in outline, subdivided into 11 segments, each extended laterally with short pleural
spines. Telson large, semi-elliptical in outline, with a short-conical axis and a flat and concave

border.

Genus Pterofrum Luo et Hu (gen. nov.)
(Type species: Pterotrum triacanthus Luo et Hu gen. et sp. nov.)
Body smaller. Head shield aliform in outline, with a flat front border and a pair of large lateral
spines directed posterolaterally. Thorax consists of 8 segments, among which the anterior 2 with long
pleural spines. Telson small. The gut slender, extended from the mouth to the tip of the telson.

Genus Ovalicephalus Luo et Hu (gen. nov.)
(Type species: Ovalicephalus mirabilis Luo et Hu gen. et sp. nov.)
Body medium size, divided into three parts: head, trunk and tail. Head large and wide-oval in
outline, with a dark alimentary trace present at the middle part. Trunk short, consisted of 6

segments. Tail small, sub-triangular in outline.

Genus Xishania Hu (gen. nov.)
(Type species: Xishania longiusula Hu gen. et sp. nov.)

Body long, divided into a broader anterior proboscis and posterior elongate trunk. Proboscis
wide, armed with array of hooks. Trunk long and slender, armed with transverse rows of tiny
spines. Gut presented by a dark line, extened from the tip of the proboscis to the end of the trunk.
The detail of the tail is unclear.

Genus Xiaoheigingella Hu (gen. nov.)
(Type species: Xiaoheigingella peculiaris Hu gen. et sp. nov.)

Body mushroom-like and medium sized, divided into three parts: the anterior proboscis, the
trunk and the tail. Proboscis reserved pear-like, covered by about 16 longitudinal rows of tiny
spines. Trunk long, slightly annulate, taped gradually backward. Tail or the caudal appendage
slender and smooth, tapered backward to a blunt end. Gut straight or looped, terminated at the end
of the trunk.



Genus Protosagitta Hu (gen. nov.)
(Type species: Protosagitta spinosa Hu gen. et sp. nov.)

Body small and worm-like, elongate, can be divided into three parts from the anterior to the
posterior: head, trunk and tail.

Head short, wider than the following part. At each side of the front part there are two rows of
grasping spines. Each row composed of about ten individual spines. At the middle part of the head
is the position of the possible month located.

Trunk long. The gut run straightly through the middle part of the trunk, terminated at the
posterior end of the trunk.

Tail long and narrow. No tail fin was observed.

3. By considering many aspects of lithostratigraphy, palaeontology, palaeoecology, and
palaeogeography, we can constrain the occurrence, development and evolution of the
Chengjiang Fauna. The model of food cycle and ecological pyramids of the fauna are
established by studying overall community and ecosystem. One community and 4 sub-
communities are determined.

4. Tsotopic signatures of Chengjiang Fauna are analyzed from three sections. The Yuanshan
Member of Dapotou section, Chengjiang County is 559.63 (0.98Ma based on ©Ar -2 Ar
tp age of illite. The Yuanshan Member of Kunyang Phosphorite, Jinning County is 559.22
(0.77Ma based on “Ar — ¥ Ar tp age of illite. The Yuanshan Member of Haikou section,
Chengjiang County is 534 (60Ma with Pb-Ph age dating. Combined with biostratigraphic
information, we propose that the Chengjiang fauna has an approximate age range of 540 ~
530 Ma. »

5. Based on complete polar series of palacomagnetism extracted from the Yuanshan Member,
the Chengjiang Fauna was inhabited at 11.3° south latitude. The result reveals that polarity
reversal events of geomagnetic fields occurred frequently throughout the existing period of
Chengjiang Fauna. Palacomagnetic fluctuation might directly or indirectly influence the
appearance and development of Chengjiang Fauna, although further research is yet to be
done.

6. In accordance with the analyses of geochemical indicators of sedimentary environment, we
reconstructed the palaeogeography of the Chengjiang Fauna during the Early Cambrian in
eastern Yunnan.

The Cambrian Explosion is one of the greatest events in the history of life, although what
triggered the event is still unclear. The Chengjiang Fauna opens the window to understand the origin
of metazoan, the evolutionary mechanism and the Cambrian Explosion itself. Will it be a challenge,
or a supplement to Darwinian theory? In order to assess this question properly, more messages and
further researches are needed without a doubt.

By the Chen Liangzhong
July 7, 2002





















