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In 1998, a research cooperation was started between the Technische Universitét of Berlin
and the Guizhou University of Technology- Its main task was study of the Upper Sinian to
Lower Cambrian strata in Guizhou Province, China- A special, jointfield research team was
formed by Dr- Michael Steiner and Ph-D-student Eckart Wallis from T U and Prof - Zhao Yuan-
longs M -Sc-student Guo Qin7jun, Assistant Zhou Zhen and Ph.D.student Yang Rui-dong from

GUT . Erom, April 28th to. May lst,the joint team examined a section of the Lower Cambrian
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Niutitang Formation at Songlin town of Zunyi Area- During the investigation of while they
were observing a multi-metal layer containing Mo,V and Ni in the lower part of the Niutitang
Formation; several fossils of different phyla were collected including: sponges, large bivalved
arthropods bradoriids, Naraioasand algae- The lowermost layer containing those fossils is only
3to 4 meters above the top of the Dengying Formation: which belongs to the Meishucunian
Stage,> which is basal Lower Cambrian- Therefore; we believe that the age of this fossil layer is
older than the Chengjiang biota- This discovery is of importance-

In August, 1998, during an international meeting on the Cambrian that was held in Lund,
Sweden;the discovery was reported by Dr. M- Steiner (Steiner et al-, 1998).1In November.
1998 and April. 1999, several sponges. large bivalved arthropods. algae and some undetermined
fossils were collected in the lower fossil layer by Zhao Yuan-long and others: during his short-
period field work at Songlin- Before this discovery, Steiner and others had found many sponges
and large bivalved arthropods in the same strata from northwestern Hunan Province (Steiner et
al-,1993).

Steiner M- et al- considered that there must be some relationship between the abundance
of fossils of the lower fossil layer and the concentration of multi-metals underneath the lower
fossil layer- After joint research by Zhao and Germans on those fossil specimens at TU Berlin,
they decided to name the upper fossil layer as Zunyi biota (Steiner et al- >in press)-

Different from the former reports,this paper will discuss mainly about the composition; age

and significance of the newly found biota from the Niutitang Formation-

1 COMPOSITION OF THE FAUNA

The fauna is occure in the Lower Cambrian Niutitang Formation at Heishapo of Zhongnan
village, which is 5km west from Songlin Town.Zunyi (Textfig-1). The thickness of the out-
crop of the Niutitang Formation there is more then 62m. Middle-lower part of it is composed of
black and dark-gray silty mudstones- A high carbonaceous multi-metal layer containing Mo, Ni
and V is located near the base; which contacts with siliceous phosphorite and silicated rock of
the upper Gezhongwu Formation (Textfig-2). The upper Niutitang Formation is composed of
yellow ~green silty mudstones and dark-grey mudstones- Preliminary collection indicates that fos-
sils in this formation are concentrated in three layers:lower: middle and upper layers (Text-
figs- 2,3).
1) The lower fossil layer :which occures within are mainly the Sth to 7th layers of the section-
Rocks of these layers mainly consist of dark-gray silty mudstones, which commonly become
light brow nish-gray when weathered. Fossils in this layer are clearly and well preserved, and
are mainly sponges; bivalved arthropods; and algae- Fossils collected in this fossil layer in-
clude .

Sponges: Hyalosinica Mehl et Reitner. 1993: Leptomitus Walcott, 1886; Solactinella

Mehl et Reitner, 1993. Saetaspongia. Mehl et Reitner. 1993 and (7). Paralep-
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tomitella Chen in Hou et Lu, 1989

Cnidaria; Byronia Matthew , 1899.

Large Bivalved Arthropods: Perspicaris Briggs. 1977.

Bradoriids: * Songlinella Yin, 1978: Tsunyiella Chang, 1964.

Brachiopods : Pediculate lingulids-

Algae;? Morania Walcott, 1919.

Undescribed remains of rhabdopleurids-

2) The middle fossil layer ;which are mainly the 11th and 13th layers of the section- Rocks are
mainly black mudstones: with light gray appearance when weathered- Many sponge and other
fossils collected in this fossil layer include ;

Sponges: Hyalosinica Mehl et Reitner, 1993: Leptromitus Walcott, 1886 Solactinella

Mehl et Reitner, 1993.

Trilobites: Tsunyidiscus Chang, 1966.

Large Bivalved Arthropods: Perspicaris Briggs. 1977.

Undescribed remains of rhabdopleurids-

3) The upper fossil layer ;which are mainly grayish-green mudstones containing a few silt mud-
stones layers- This is a layer with abundant fossils of different phyla- Fossils collected in this
layer namely :

Large Bivalved Arthropods: Isoxys Walcott, 1890; Perspicaris Briggs. 1977.

Trilobite : Tsunyidiscus Chang. 1966.

Naraoiids ; Naraoia Walcott, 1912

Undetermined arthropod remains-

Cnidaria : Scenella Billings, 1872.

Hyolithids

Algae:” Morania Walcott 1919:¢cf . Sinocylindra Chen et Erdtmann, 1992.

These three fossil layers can be divided into two different faunas- The upper fossil layer
was named as Zunyi biota (Steiner et al-,in press) and is characterized by Naraoia and
Isoxys-It is similar to the Chengjiang biota somehow - Although medusiform fossils, pripulids
and bradoriids have not been found in this new biota; the composition of biota resembles the
Chengjiang biota- The main components of middle fossil layer are sponge spicules, which is sim-
ilar to the lower fossil layers- Both layers contain remains of rhabdopleurids and it can be defined

as one biota named here as the Songlin biota-

2 AGE OF THE BIOTA

Although there are different ways to correlate the Cambrian strata:but in all ways of corre-
lation the lower biota in Niutitang Formation is quite early equal to the late Tommotian Stage-
Just underlying the Niutitang Formation of Zunyi,the Gezhongwu Formation is mainly com-

posed of ; silicepus-rocks. carbonaceous shale. and phosphates- It, is_the same formation, that
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stretches from Gezhongwu,Zhijin County > which is located in the same small stratigraphic area-
Small shelly fossils abound in dolomitic phosphates of the Gezhongwu Formation in Zhijin
County- Lapworthella> Siphogonuchites and other small shelly fossils that have been collected
from this formation indicated that the formation could be correlated with lower Meishucunian
Stage of eastern Yunnan Province- The top boundary of the formation must be lower than that
of the Meishucunian Stage or almost equal to it (Luo et al- ;19945 Luo et al-,1996).

In the lower Niutitang Formation of ZunyiZhijin-Xishui area; Mianxiandiscus was found,

with its lower stratigraphic range only several meters to ten meters above bottom of the Niuti
tang Formation-So the Lower Niutitang Formation here can be correlated with Parabadiella
Mianxiandiscus Ass-z>which has been collected in the lower Qiongzhusi Stage of eastern Yun-
nan Province (Yin. 1987). Lapworthella was found in upper part of the Meishucunian Stage
of eastern Yunnan- It is also was found in the middle Tommotian Stage of Siberia (Luo et al- >
1994; Luo et al-,1996) :therefore the Tommotian Stage can be correlated with the Meishucu-
nian Stage with its top higher than the Meishucunian 's-So the lower and middle fossil layers of
the Niutitang Formation in Zunyi can be correlated with the upper Tommotian Stage-

The abundance of archaeocyathids, such as Dictyocyathus, Ajacicyathus, Agastrocy~
athus, Rotundocyathus and Consinocyathus (Zhang et al-1984), shows that the overlying
Minxinshi Formation is equal to the upper Atdabanian Stage of Siberia; and the Niutitang For-
mation is equal to the lower Atdabanian and upper Tommotian- It is reasonable to compare the

lower biota of the Niutitang Formation of Zunyi with the upper Tommotian Stage-

3 SIGNIFICANCE
1) Tt is the earliest Burgess Shaletype fauna

At present the earliest known Burgess Shaletype fauna is located in Poland (Conway
Morris, 1988, p. 125, fig, 56) . It was discovered in 1975.in the Lower Cambrian drill core that
is more than 2 000 meters underground east of Warsaw - Livia, Cassubia and fossils with soft
body preservation characterize this fauna- As it is associated with Mobergella.it can be correlat-
ed with Fallotaspis Zone in the middle Atdabanian Stage of Siberia- Conway Morris (1988) put
it ranging from the Tommotian to Atdabanian Stage- The Shonglin biota in the Niutitang For-
mation can be correlated with the upper Tommotian Stage and is obviously earlier than the fau-
na from Poland.- In Zunyi area, exposure of its outcrop is better,and it should be distributed ex-
tensively in some other provinces, therefore research on it would be producitive-
2) Increasing new information about Metazoa

Research on early Metazoa has become a popular aspect of paleontology now. Some
Burgess Shale type faunas are the Lower Cambrian Sirius Passet biota (Greenland) (Conway
Morris and Peel, 1987), Mount Cap Fauna (Canada) (Butterfield, 1994), Taijiang biota (Chi-
na) (Zhao et al-,1998) and the Zunyi bioty that was recently discovered- There are represen-

tatives of, early metazoan fauna for each, primary period of the Cambrian all over the world
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(Textfig-4). which forms a series of fauna that can be used in a systematic study of the early
evolution of Metazoa in the Early Cambrian and the Life Explosion in Cambrian- Discovery of
the biota in the Niutitang Formation of Zunyi: especially the lower biota makes this series of
faunas extend down closer to the pre-Cambrian and Cambrian boundary - With Naraoia appear-
ing in the Zunyi biota of the Niutitang Formation supports the hypothesis that Naraoia
orginated in China (Zhang. 1985). The discovery of the rhabdopleurids is important- It is
worth mentioning that the lower and middle fossil layers (Songlin biota) of the Niutitang For~
mation are preserved in black silty shale. These layers formed in a short period of an oxidizing
environment under generally reducing conditions and indicates the Songlin biota lived in the
deeper waters of the outer shelf (Pu et al-, 1993). This origin is similar to that of the
Chengjiang biotas but different from the Taijiang and Kaili biotas, which are just located strati-
graphically above, whose rocks are gray-green shales-

3) Provide important information for the definition of the Cambrian Explosion

The hypothesis of the Cambrian Explosion; which has prevailed in recent years,is based on
the difference between low diversity faunas of the Precambrian and the extremely abundant fau-
nas in the Cambrian- With the discoveries of typical Cambrian fossils in pre-Cambrian strata
(Gehling. 1987, 1996 ; Brasier: Green and Shields. 1997), typical Pre-Cambrian fossils in Cam~
brian strata (Jensens; Gehling and Driser 1998) and with new biotas continuously being discov -
ered (Zhang et al- 1999; Zhu, 1999) the knowledge about the Cambrian Explosion increased -
Some scholars advanced that the scale of Cambrian Explosion is smaller than we previously con-
sidered, some others posed that the life of pre‘Cambrian evolved into three different branches
(Balavoine and Adoutte; 1998) or considered that Cambrian Explosion is a second explosion
(Niu, 1999).

As the authors opinion,we should be more cautious in advancing a new theory- There are
constraints in the research of paleontology - We only can draw out conclusion from the fossils we
discovered but the fossil specimens also have confinement itself- With more fossil material dis-
covered, will we found out that the scale of Cambrian Explosion is as we previously considered?

Problematic fossils seen as undescribed remains of rhabdopleurids found in Niutitang For-
mation will provide information and evidence for the resolution of the problem -

4) Provide information for determination of origin of the fauna and its paleogeography

Why there are so many Burgess Shale-type faunas that are extremely alike in North Ameri-
ca and South China? Conway Morris (1987) supposed that there should have been some con-
necting pathways between these two plates- However, after the discovery of Kaili biota and
Sirius Passet Fauna, he put forward the palaeopacific hypothesis (Conway Morris, 1998, p.
133.fig-64). He advanced that the Chengjiang biota; Burgess Fauna and some others must be
remains of faunas transported into deeper water- We consider that because there are the same
trilobites and other early Metazoa in North America and South China, the distance between

North, America and South China in the Cambrian must have been closer than previously consid-



144 HwoE o % i 5 38 %

ered (Zhao et al-,1996). With the discovery of the biota in the Niutitang Formation. Zunyi
area, and the raising of Chengjiang biota 's academic status, we can conceive that the southwest
portion of China is one important origin area of Cambrian Metazoa-
5. Promote studying of early Metazoa

The discovery of the biota in the Niutitang Formation indicates that, although the amount
of Metazoa is small,there are more than we considered- Other than those faunas have been pre-
viously reported:such as Sirius Passet, Taijiang, Zunyi biotas etc-, a new fauna containing a
few Metazoa have bee recently reported from Siberia (Ivantsov.1998). These new discoveries
surely will encourage palaeontologists in searching for more Metazoa fauna- Following that, a

more reasonable evolution pattern should emerge-
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- Perspicaris sp- (BLEFAEFN) . X 2:Sh-5-145.GZ8,
- ? Songlinella songlinensis Yin (5 [MARMR/MEIR A ) . X2.5;Sh-6-93,GZ9,
- Fieldospongia sp- (R HgZRA EFl) . X 3:Sh-5-168,GZ10,
- Tsunyidiscus tenellus (S-G-Zhang) (FEN#E L #EH) . k3%, <10;Sh-14-18;6711,
- Scenella sp- (WKZIRAREF) . X12:8h-18-1365G712,
- Saetaspongia densa Mehl and Reitner (%58 E2ERUFLH ), < 2.5;:Sh-5-17,GZ13,
- Hunanospongia sp- (WFGWEZRA EFl) . X 2:Sh-6-41:6Z14,
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