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Study on Algae Fossils And Palaeoecology of

Kaili Biota, GuiZhou Prouince

Summary

Algae are the primary producers in marine ecosystem, and are a fundamental part of the
marine food chain. Therefore, the evolution and development of algae have direct impact on
evolution and development of marine animals. A large number of macroalgae fossils have been °
found from the Kaili Formation of Early to Middle Cambrian in Taijiang Coﬁnty, Guizhou
Province, which constitute the most abundant and diversified Cambrian algae flora in China.
As far as the abundance and divexsit'y are concerned, this flora is comparable to the algae floras
from the Early Cambrian of Siberia and the Burgess Shale of Canada. Because the macroalgae
and acritarchs occurred together with the well — preserved early metazoan at the same horizon in
the Kaili Formation, study on the flora would provide important data for the reconstruction of
the ecology and taphonomy of the Kaili fauna. Moreover, a comparison between the algae flora
in the Kaili Formation and the algae floras from other areas of the same age will help to under-
stand the palaéobiogeoglaphy of Cambrian and the evolutionary trend of algae in the early histo-
Iy.

Up to date, 44 genera and 66 species of algae from the Kaili fauna have been described,
of which 22 genera and 39 species (includingl5 spp.) are assigned to acritarchs, whereas 22
genera (including 3 new genera) and 27 species (including 4 new species) belong to macroal-
gae.

Based on the study of acritarchs fossils, three acritarchs assemblages have been estab-
lished near the boundary between the Early and the Middle Cambrian for the first time in Chi-
na, which are (with an ascending order) :

Cymatiosphaera of. cristata — Fimbriaglomerella membrancea Assemblage ;

Cristallinium — Micrhystridium - Pterospermella Assemblage;

Dictyotidium - Granomarginata Assemblage .

A detailed study has been conducted to investigate the composition of each assemblage,

the relative abundance of major genera and species, and the variation of acritarchs abundance



wOF

in the Kaili Formation. The acritarchs assemblages established in the Kaili Formation could be
correlated very well with those of the same age abroad. The result of the correlation suggests
that the boundary between the Early Cambrian and the Middle Cambrian should be placed at
the bottom of layer 9 — 2 in the Balang section in Taijiang. The boundary defined by the
acritarchs assemblages is consistent with the boundary marked by the appearance of trilobite -
Oryctocephalus indicus or the extinction of large number of species of Bathynotus, Redlichia,
and Protoryctocephalus. The acritarchs assemblages can also be used in the Pingzhai section in
Danzhai County to determine the boundary between the Early and the Middle Cambrian. This
demonstrates that acritarchs assemblages are of particular importance for the study of Cambrian
stratigraphy in the area where other index fossils are absent.

Based on the study of macroalgae fossils in the Kaili Formation, two macroalgae assem-
blages have been established, which are (with an ascending order) :

Bosworthia -~  Eolaminaria Assemblage;

Marpolia — Thamnophyton Assemblage.

At the same time, the evolutionary relationship between the macroalgae in the Kaili For-
mation and those in the Precambrian has also been proposed, and four evolutionary stages of
early macroalgae have been recognized, which are:

The evolutionary stage of the earliest primitive macroalgae;
The origin and evolution of benthonic macroalgae;

The evolutionary radiation and development of macroalgae;
The appearance of calcareous algae.

Furthermore, it is believed that the events of evolutionary radiation of macroalgae in 1700
Ma and in 650 Ma are closely related to the sudden rise of PLA and the continent collision.
The study on the morphology of macroalgae has suggested that there are five morphologic stages
in the evolution of macroalgae, which are:

Tuanshanzia , Chuaria, Tawuia Stage ;

Qingshania , Grypania, Nucellosphaeridium , Schizofusa Stage;

Chuaria , Tawuia, Longfengshania Stage;

Miaohenella , Konglingiphyton, Doushantuophyton , Enteromophites Stage;

Marpolia , Paraamphyros, Eolaminia, Batinevia Stage.
-— 5 —_
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An attempt has been made to systematically explore the morphologic trend in the evolution
of early algae and to explain the major causes of algae evolution.

The discovery of Bryophyte fossil —~ Parafunaria sinensis Yang and Cryptospores (?) as-
semblage and calcareous Corallina fossils from the Kaili Formation provide important data for
the study of the evolution of early metaphyte. Specifically, the Corallina fossil — Paramphiroa
siniansis Yang from the Kaili Formation is the earliest corallina as well as the earliest algae
with calcareous living thallus ever reported. This new material is of great importance for the
study of origin and evolution of Corallina algae and calcareous algae. Therefore, the evolution-
ary model of the Corallina has been revised in this paper. The discovery of Bryophyte fossils
and Cryptospores (?) assemblage is important for the further study on the origin and evolution
of early Metaphyte whereas the characteristics of the middle Cambrian suggest that Bryophyte
fossil and cryptospores (?7) assemblage probably have appeared before the Middle Cambrian.

In order to understand the ecology and preserved environment of Kaili fauna, a systematic
study has been carried out to investigate the algae ecology, other fossil assemblages, and fea-
tures of sedimentation and geochemistry in the Kaili Formation. It turns out that most fossils in
the Kaili fauna were reworked, suggesting that the mechanism of taphonmy of the Kaili fauna is
similar to that of the fauna in the Burgess Shale. Based on the pattern of geographic distribution
of the Precambrian macroalgae and the similarities between the algae and metazoan fossils in
the Kaili fauna and those in the Burgess Shale, the factors controlling the provincialization of
early biogeography has been discussed. The pattern of the provincialization of early biogeogra-
phy established in this paper could explain the similarities among the composition of
“Chengjiang fauna”, the Kaili fauna and the Burgess fauna. |

A most amazing yet unexpected discovery made in the field trip is the “Zunyi Fauna”, a
fauna consisting of abundant algae and early metazoan, and predates the world — renowned
“Chengjiang fauna” . Meanwhile, a preliminary study has been carried on the algae fossils in
Zunyi fauna, and an effort has been exerted to explore the relationship between the environ-
mental change in the paloeocean of early Cambrian and the development of the organisms at that
time. It is believed that further study on “Zunyi fauna” will shed new light on the puzzle of

“Cambrian Explosion”, as well as the origin and evolution of earth life in the early geologic
history .
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