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Fig. 2 The sedimentary characteristics of the Lower

Permian Biyoulety Group at the Unggur Section
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Abstract

A huge amount of trace fossils have been found for the first time in the middle part of the Lower Permian Biy-
oulety Group in the northwest margin of Tarim plate, and they are Glockeria Ksiazkiewicz 1968, Helminthoida
sp.» Megagrapton sp.. Paleodictyon sp., Paleodictyon (Glenodictyon) Croaticum Ulchmon 1995, Planolites
sp.» Protopaleadictyon sp., Scalarituba missouriensis Weller 1899, Spirophycus sp. et al. According to the analy-
sis of the behavior ty pes of organisms and the features of ethological environment, these trace fossils mainly contain
the deep-sea Fodinichnia, Pascichnia and Agrichnia, lack of Domichnia, Cubichnia and Repichnia et al that
were usually found in shallow water. This trace fossil assemblage reflects the characteristics of behavior ty pes of or-
ganisms in deep-sea environment and is interpreted to represent a typical deep-sea Nereites ichnofacies.

Based on the research of Unggur section (Wugqia County), the low er part of the Biyoulety Group is com posed of
mudy limestone, silty mudstone, siltstone and limestone of neritic shelf facies; while its middle part is made up tur-
bidite deposits with silicilith intercalated in the deep-sea fan that contained the abundant trace fossils of Nereites
ichnofacies; the upper part of the Biyoulety Group is dominantly composed of siliceous limestone, limestone, sandy
limestone, silty mudstone and calcareous sandstone of neritic shelf—littoral facies. Through the related water-depth

analy sis of shape types, behavior habits and characteristics of trace fossils in this area, we can conclude that these
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trace fossil associations found in this area are different in each part of turbiditic fan that formed different sedimenta-
ry environments from distal area(outer fan) to proximal area(inner fan) of turbidity fan.

1) The trace fossil association produced by both organism feeding and semi-dwelling mainly occurs in inner
fan. Such as Glockeria (Fodinichnia), it was formed by the radial feeding in the vertical burrows that the organism
dwelled and feeded and generated at the shallower depths(200—1 300m), and the water energy was higher condi-
tion in this environment and disadvantageous for the organism living on the depositional surface. Pascichnia and A4 -
grichnia were not found here , while a lot of ”spanning facies” type members— Planolites co-occurred.

2) The Pascichnia of horizontal curve, snake and spiral shapes and Fodinichnia with the backfill structure ap-
pear in the middle fan.Such as Scalarituba and Spirophycus, lack of ”spanning facies” ty pe members here.

3) The association of trace fossils in the outer fan is characterized by the large appearance of network shape 4 -
grichnia and regular snake-shaped Pascichnia, the radial Fodinichnia are not found in this environment. The Pas-
cichnia in this association also appearred as regular habits and characteristics of gnawing for food. The trace fossils
of deep-water ty pes are of absolutely predominant role in quantity, for example: Helminthoida, Paleodictyon and
Megagrapton and so on.The water depths at which this association of trace fossils formed below sea-level concen-
trated from 600m (800m) to 2 000m, and they are of higher abundance and degree and horizontally preserved on
the surface of rock strata.

In addition, the Biyoulety Group distributed over Bayankurut area(northwest of Unggur, Wugia County) is a
typical thick turbidite composed of greyish green thin slate, black sandy limestone and mudstone. The turbidite is of
typical Bouma sequence that mainly developed D and E beddings and also the flute cast that indicates the ancient
current direction about 300" . A lot of deep-water trace fossils, such as Protwpaleodictyon sp. and so on, were
found in this strata and of the distribution characteristics of large scale snake shape, and also were the important
ichnofossils of Nereites ichnofacies. Linking the sedimentary feature and environment analysis of the host rocks of
trace fossils, we can infer this area also reached the deep-sea rise sedimentary environment in early Permian, the wa-
ter depth is about more than 2 000m.

To sum up above, there probably was a neritic shelf—deep-sea basin of early Permian in this area, the evolution
of sedimentary environment is neritic shelf —deep-sea slope and rise— neritic shelf and littoral and shows a process
of sea-level change from rising to falling upw ard. The trace fossil assemblage in the middle part of Biyoulety Group
mentioned above belongs to a typical deep-sea Nereites ichnofacies and is intimately related to the turbidity current
events in the abyssal basin environment.

Key words northwest margin of Tarim plate Early Permian deep-water trace fossil tectonic paleogeography
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