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Abstract

Large amounts of vermicular fossils and a minor amount of sponge animal fossils have been found in the Early Cambrian

Xidashan Formation in the region of Qurugtagh, Xinjiang. Vermicular fossils are generally more than 50 mm long and 0.3—1.4 mm
wide; their wrinkled lamellae are microfine with 3—10 pieces within the tength of every each millimeter. The fossils are considered to be

Sabellidites cambriensis Sokolov (1965) . The Xidashan Formation 1s the highest stratum in which Sabellidites occur, as has been so far

reported.
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Studies on early metazoan are a frontier and
hotspot in the research field of paleontology at present
time. Especially, the China’s
Chengjiang fauna has attracted attention of the
world'' ™. The Tarim Platform, one of the three gi-
ant platforms in China and characterized by the well-
developed Cambrian strata, is thought to be contain-
ing geologically significant early metazoan fossils in
addition to small shell animal fossils. In the summer
of 2004 we spent half a month making geological in-
vestigations along the route of Korla-Xingdi-l.op Nur
and found large quantities of vermicular fossils in the
lower part of the Lower Cambrian Xidashan Forma-
tion at Xingdi-Daban, Quruqgtagh. This- discovery is
of scientific significance in the study of early metazoan
in the Tarim Basin.

discovery  of

1 Geological background

Quruqtagh is located at the southern extension of
East Tianshan Mountain, abutting on the Tarim
Basin in the south and on the Bosten Lake in the
north. Around the areas of Xinger-Xingdi-Lop Nur
are developed Neoproterozoic-Early Cambrian strata,
which approximately extends east-westwards. In
1931 Norin took the lead in describing the Precambri-
an in the region studied, and it was named the " Qu-
rugtagh Series” . In 1957 Hu et al. proposed a scheme
of detailed stratigraphic division of the Sinian strata in

the Quruqtagh region. Later, Gao et al. systemati-
cally investigated the strata in this region[4’5] and di-
vided the Neoproterozoic strata, from the bottom to
the top, into the Bayixi Formation, Zhaobishan For-
mation, Altungol Formation, Tereeken Formation,
Zhamoketi Formation, Yukkengol Formation, Shui-
quan and Hankalchough Formation, Xishanblaq and
Xidashan Formation (Fig. 1). Among them, the
basement of the Bayixi Formation, Tereeken and
Hankalchough Formation are composed of diamictite,
marking the three giant glacial periods on the Tarim
Platform; the other formations are composed of sand-
stones and mudstones, siliceous rocks, etc., in-
terbedded with minor limestone, argillaceous lime-
stone and dolomite. Recently, Xu et al. determined
the absolute age of 740 Ma on zircon from basalts at
the bottom of the Bayixi Formation (personal com-
munication). Meanwhile, they carried out carbon
isotopic studies of the Sinian system in the Tarim
Platform'®!. In the long past, due to the occurrence
of three glacial periods on the Tarim Platform, the
stratopaleontological investigations in this region have
been focused on the comparison of glacial deposits.
Evidence shows that the Bayixi glacial period is corre-
sponding to the Chang’ an glacial period (Sturtian) in
the Yangtze region and the Tereeken glacial period to
the Nantuo glacial period (Lantian diamictite)!* 7.
More recently, Xiao et al. [5J have studied the varia-
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tion of C, O and Sr isotopes in the post-glacial car-
bonate cap in this suite of strata, and considered that
the Tereeken glacial period should be corresponding to
the Nantuo glacial period, and the Hankalchough
glacial period should be designated to the late Nantuo
glacial period (Marinoan).

The Lower Cambrian Xishanblag Formation is
composed of thin-layered black siliceous rocks,
argillaceous dolomite and phosphorite, with the hori-
zontal lamellae-developed argillaceous dolomite overly-
ing the Hankalchough Formation diamictite, i. e.
post-glacial carbonate cap sedimentation. The argilla-
ceous dolomite is overlain by black siliceous rocks, in-
tercalated, at the bottom, with phosphorous siliceous
rocks and phosphorites, and in the black siliceous
rocks are contained large quantities of Michrystridi-
um-like fossils'®). The Xidashan Formation is com-
posed predominantly of black siliceous rocks, mud-

argillaceous limestone has turned grayish-white in col-
or after it was weathered, and it contains lots of ver-
micular fossils and sponge animal fossils. The Middle
Cambrian Mohershan Formation is composed of black
thin-bedded microlite and dolomite, and contains a lot
of trilobite fossils, e. g. Lejopyge, Ptychagnostus.
Trilobite fauna is a bio-community featuring a benthic
and floating style of life and it contains more Zun-
vidiscus-like fossils, just similar to the Xiadong-Dian-

dong-type fauna.

The Xidashan Formation contains three trilobite

fossil zones from the bottom upwards, i. e. the
Metaredlichioides-Chengkouia Zone, Tian-
shanocephalus Zone and Arthricocephalus-

Changaspis Zone. The above trilobite fossil zones all
belong to the typical species prevailing in the middle-
late Early Cambrian, corresponding to the Qiongzhusi
period or the Longwangmiao period[g‘ 10],

stone and black argillaceous limestone. The black
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2 Characteristics of the fossils

Argillaceous limestone in the Xidashan Forma-
tion at Xingdi-Daban, Qurugtagh contains large quan-

I-tillite; 2-sandstone; 3-siltstone;
mudstone; 6-mudstone; 7-shale;
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4-sandy mudstone; 5-silty
8-limestone; 9-dolomites;

XDS-Xidashan Formation; HGQ- Hankalchough Formation;

rmation; YKG-Yukkengol Formation;

ZMK-Zhamoketi Formation.

Neoproterozoic-Early Cambrian strata and the fossil occurring horizon in the Qurugiagh region of Xinjiang.

tities of vermicular fossils. Up to now more than 100
fossil specimens have been collected. After identifica-
tion, it was found that those fossils belong to
Sabelldiites cambriensis Yanichevsky (1926)0111
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Fig. 2.
mation at Quruqtagh, Xinjiang. (a), (b), (c), (d), (e), (h):

vermicular fossils Sabelldiites cambriensis; (a) the arrow indicates

Vermicular and sponge fossils found in the Xidashan For-

vermicular fossils Sabelldiites cambriensis (larvaes); (f), (g):

sponge animal fossils. Scale bar=1 cm.

Vermicular fossils are one of the important types
of early metazoan fossils. The oldest metazoan fossils
so far discovered in China belong to the vermicular
animal fossils Sabelldiites sp., Palaeoline tortusa in
the Huainan Biota, Anhui Province!'>'3), but this
conclusion has not yet been accepted. Moreover, cf.
Sabellidites sp. has been found in the Gaojiashan

Formation in the
[14]

southern part of Shaanxi
Province ™™, of. Sabellidites sp. has also been found
in the Liuchapo Formation of the Upper Sinian, Hu-

(s], Early Cambrian vermicular fossils

nan Province
have been discovered in various parts of China, but
the most common vermicular fossils are Sabellidites

cambriensis Yanichevsky' 17107

In recent years lots
of new Early Cambrian vermicular fossils have been
found in China, dominated by Maotianshania cylindri-
cal, Palaeoscolex sinensis, Cricocosmia jinningensis in
the Chengjiang fauna of Yunnan Province!" 21"} In ad-
dition, such vermicular fossils as Sabellidites yunna-
nensis, S. badaowangensis, S. wangjiawanensis
have been discovered in the early Early Cambrian

strata at Jinning, Yunnan Provincel'®),

Sabellidites cambriensis Yanichevsky is a kind
of vermicular fossils discovered in the Xidashan For-
mation at Xingdi-Daban, Qurugtagh, Xinjiang. The
fossils are black in color, will become grayish-white
and brown after weathered. They are mostly stringy,
and gently curved and partly S-curved. Due to their
large size and incomplete preservation in the strata,
the fossils are present mainly in the form of fragments
or blocks. The incomplete fossils are usually measured
at 30—50 mm in length, with the maximum length
up to 70 mm, and 0.3—1.4 mm in width. Wrinkles
of the fossils are microfine. There are 3—10 pieces
within the length of every each millimeter. In some
specimens { Fig. 2(b)) there can be observed 7—10
pieces within the length of every each millimeter; in
some other specimens (Fig.2(e)) there may be 3—4
pieces within the length of every each millimeter. In
the fossil there have not yet been found any dark-col-
ored body lines (intestines) and so have bristle marks
neither (Fig.2(a), (b), (c), (d), (e) and (h).
The {ossils are slightly wider at one end, and slightly
darker at the wider end. In the black shales there are
preserved vermicular fossils of various sizes, of which
smaller ones are only about 10 mm long and 0.1 mm
wide. They seem to be Sabellidites cambriensis
Yanichevsky larvae fossil (Fig.2(a)). On some spec-
imens are likely coated with carbonaceous film (Fig.2
(b), (e) and (h)). However, in the more than 100
specimens, no inosculated fossil head and tail part have
been found. For this reason, those fossils are still desig-
nated to Sabellidites cambriensis Yanichevsky.

At present, only vermicular fossils represented
by Sabellidites cambriensis Yanichevsky and minor
amounts of sponge animal fossils have been found in
the metazoan fossils embedded in the black argilla-
ceous limestone of Xidashan Formation (Fig.2 (f),
(g)). In the black argillaceous limestone the abun-
dance of vermicular fossils represented by Sabellidites
cambriensis Yanichevsky is very high, and 5—10
pieces of complete or incomplete vermicular fossils
represented by Sabellidites cambriensis Yanichevsky
can be recognized in every each square decimeter of
black argillaceous limestone, but the fossils are low in
diversity, as evidenced by the existence of one genus
only, i.e. Sabellidites cambriensis Yanichevsky.

In comparison with vermicular fossils in the Ji-
uligiaoc Formation at Huainan, Anhui Provincel®,
fossils represented by Sabellidites cambriensis are
large in size and have distinctive ring features. In ad-

dition the fossils are of little variation in width, are
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expanded in both ends, and have no bristle marks. In
comparison with vermicular animal fossils of the Gao-
jiashan Fauna in Shaanxi Provincel!”!, fossils repre-
sented by Sabellidites cambriensis are large in size,
while those represented by Maotianshania cylindri-
cal do not exceed 40 mm in length and 2 mm in
width[®! Only 3 or 4 annuluses are recognized with-
in the range of 1 mm; fossils represented by Sabel-
lidites cambriensis Yanichevsky are generally 50 mm
long, with 3—10 annuluses within the range of 1
mm, and such a phenomenon has not been observed
that small holes are densely concentrated on the ter-
minals or surfaces of the fossils Sabellidites cam-
briensis Yanichevsky. Fossils and algae represented
by Vendotaenia are similar in shape to Sabellidites
cambriensis Yanichevsky, though Vendotaenia usu-
ally displays distortion with wrinkles on the bod-
ies!'®], which has distinctive ring features like fossils
represented by Sabellidites cambriensis in the Xi-
dashan Formation in the Quruqtagh region. What is
obviously different is its uniform width. So it can be
ruled out that the fossil is Vendotaenia .

3 Scientific significance of the discovery of

fossils

Fossils represented by Sabellidites were first dis-
covered in the Early Cambrian Baltic Stage on the
Russian Platform. Later, fossils represented by
Sabellidites and similar fossils, e.g. Parasabellites,
Paleolina, Saarina, etc. were discovered succes-
sively in the Vendotanian and early Early Cambrian
strata on the Siberia Platform of the Russian Plat-
form, they all belong to Sabelliditida and are desig-
nated to Pogonophorae[u’m’m]. Large numbers of
fossils represented by Sabelliditida were also found
in the Early Cambrian strata in Chinal'271%!, but the
Cambrian Sabelliditida fossils and vermicular fossils in
the Chengjiang fauna studied by Luo et al. (191 should

be designated to Nematomorphael"2!.

Fossils represented by Sabellidites discovered re-
cently all occur in the Vendotanian and early Early
Cambrian strata. Fossils Sabellidites in the Xidashan
Formation ( corresponding to the Early Cambrian
Canglangpuian Stage) at Quruqtagh, Xinjiang, were
discovered in the highest-horizon strata among all
Sabellidites fossils, indicating that Sabelliditida had
still existed during the late Early Cambrian period.
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