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Location map showing occurrence of Gaojiashan Biota
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Key words Latest Neoproterozoic;

A divere fossil assemblage from the approximate-
ly 550Ma latest Neoproterozoic Dengying Formation
of South Shaanxi, China is described in this paper- It

Gaojiashan Biota,

skeletal fossils,

worm-like fossils

contains tubular skeletonal fossils, conotubular fos-
sils, vase shaped microfossil, as well as several other

forms of problematic microfossils, worm-like struc-
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tures, trace fossils and carbonaceous megafossils- The
fossil assemblage not only changes conspicuously the
picture of soft-bodied animal dominant marine life in
Neoproterozoic, but also encourages us to search for
skeletal fossils in Vendian and old rocks-

The fossils herein described come from two well~
exposed sections of the Dengying Formation, namely
the Lijiagou section. about 3km south of the village
Kuanchuanpu, and the Gaojiashan section, about 3.5
km southeast the township Hujiaba, Ningqiang
Country, Shaanxi Province, China respectively. In
the former section, the fossils occur in light-gray
dolomites of the upper part of the Gaojiashan mem~-
ber, and overlain by about 35m of interbedded cherts
and limestones which contain the first assemblage of
Cambrian skeletal fossils in its upper part- In the lat-
ter section, however, the fossils are from siltstone
and carbonate rocks of the Gaojiashan member, and
overlain by over 300m of dolostones of Beiwan mem-
ber. which in turn, is covered by about 13m of cal-
carenite bearing Cambrian small shelly fossils-

Fossils from the clastic rocks of the Gaojiashan
member are generally pyritized, with the richest ones
occurred in the siltstone bearing horizontal or ryth-
mitic beddings which represent an undisturbed setting
below the wave base. It is well known that pyrite
forms; as a result of the activity of sulfatereducing
bacteria, are usually in fine-grained marine sedi-
ments. but pyritization of soft tissues is rare- It re-
quires the rapid burial of carcasses to form isolated
concentrations of organic matter-

Tubular skeletal fossils from Lijiagou section are
well preserved through secondary phosphatization,
and can be chemically extracted from the rocks,

which made it possible to reconstruction their mor-

phology and fine structures-
FOSSIL EVIDENCE OF DISPARITY
1 Mineralized skeleton fossils

The Gaojiashan Biota comprises the most diversi-
fied skeleton fossil assemblage ever known, and con-
sists of tubular fossils, conotubular fossils: vase~
shaped microfossilss globular fossils and goblet-shaped

fossils as well, as several other forms of problematics-

Tubular fossils Tubelike shells: generally
straight or slightly curved, cylindrical to weakly ta-
pering- The largest persevered length Z2omm . the di-
ameter is 3-Smm- Two types can be distinguished in
morphology: namely, the singlelayered tubular
shells; represented by Chenella, and multi-layered
column-incolumn structure, by Sinotubulites and
Qinella-

Conotubular fossils

tubes of possible cone-in~cone structure. with the ini-

Straight to sinuous conical

tial part closed and terminal part opened multiple
walls nearly parallel to each other. and somewhat
oblique to the long axis intersecting with the inner
wall to form a common wall- Conotubular fossils in
this biota are quite diversified. and only Cloudina
and Conotubus are discussed in the paper-
Vase-shaped microfossils Though morphologi-
cally similar to the vaseshaped microfossils with
worldwide distribution; the fossils in the biota are
distinct in their large size (1.5 —2.5mm in diame-
ter), thick calcareous wall and rigid deformation-
Globular fossils

tures; with a diameter range 0.05—Imm, single or

spherical or elliptical struc-

mulitiplied layer wall, occur in isolation or in string-

Cup-Like fossils only found in thin sections of
carbonate rocks, they are of cuplike or bowllike
structures bearing irreqular dental wall, with the ini-
tial part convergent and closed: forming a baselike
structure, and divergent by degrees towards terminal
part -

Problematic fossils The problematic fossils in
this assemblage are rather varied: comprise interwo-
ven branched tubular fossils of possible calcified algae
hollow and filled spherical structures, and calcified

cakelike structure as well as many bizarre structures-
2 Wormrlike fossils

The reports of wormike structures in Precam~
brian are not uncommon, especially in that of China
(Zheng, 1980; Wang. 1982: Sun et al-, 1986),
but most of them are still awaiting to be rescruti-
nized - Except for the transverse pattern, elongated
macro-cabonaceous films with distinct annulation gen-
erally ascribed to worm-like fossils such as Sabel-

lidites jand . Paleolina_are now; tentatively compared
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with those of the co-occurred carbonaceous magafos-
sils Tawuia due to their similarity both in size and
gross morphology -

The worm-like fossils in Gaojiashan Biota, how -
ever, are quite different from other Precambrian
ones- They are of body fossils and not mould; some
of them are as large as 10mm in diameter and 100mm
in length. Those from siltstone are generally pyri-
tized, rarely glauconitized or carbonised, and those
from carbonate rock are all calcified- Four main
preservation states can be recognized, namely flat-

tened organic or glauconitic structures, and three-di-

mensionally clacifed or pyritized cylinder structures-
3 Trace fossils

12 ichnogenus and 15 ichnospecies have been set
up in the biota; which comprise not only grazing
traces on the bedding planes of the worm-like animals
but also vertical burrows such as Skolithos and In-
trites- It was claimed that Vendian trace fossils were
simple and belonged to a single trophic type: deposit
feeders grazing along the bedding planes within the
sediments; and vertical burrows were absent (Fe-
donkin and Runnegar; 1992). The new evidence may
greatly promote our understanding on the evolution of

early animals-
4 Carbonaceous megafossils

Three types have been detected in the grayish
brown siltstone in the middle and upper parts of the
Gaojiashan member, namely circular or elliptical car-
bonaceous films without ornamentation, straight or
curved ribbon-ike structures with tiny branches, foli-
ated structures with longitudinal lines- Though gen-
erally strongly carbonized and not so well preserved,
they are easy to identify by their distinct morpholo-

gies-
B FR it BH
P RRARAEAE [ A WU PG e R PR By, I L

L 3= 11 gy SE) I 500 BAR @R . A HR A
N ERBZITRARRLE,

B AR L
la. Chenella laevis Zhang: Li et Dong
IEAE, X455 5 . GHF9-2G,
1b. Sinotubulites cienegensis Mc Menamin
X4 %1045 . GHF 9-2G,
2,3. Yudaiella formosa Zhang et Hua (gen- et sp- nov-)
TERL EHL, X 2: 2425, 93NHL,
4a,6. Ninggiangella giganteus Zhang, Li et Dong
da, RENALH BB ML Lk, X288 5 . GNF10-3,
6, IFAE, X 1; %402 .86w10-2-1
4b,7b. Gaojiashania sp-
A, RENH TR L RIK, X2: 5125 . GNF10-3,
by RERACH BT MLk, X 223185, 95G-1,
5. Vendotaenia sp-
RAL T X 25505, 98001
7a. Conotubus sp-

RENAHYF DL RIR, X2 819059561,

ol
1. Qinella levis Zhang- Li et Dong
U, X 105 B85, 0604
2. Protolagena gaojiashanensis Zhang et Li
TEAE, X 248305, 8903,
3. Cloudina sp- A
PR, X 585 BIE 9235,
4. Cloudina lijiagouensis Zhang, Li et Dong
B, X45: 890 8 ,9235
- I BCREEEAL A
XA0; B30, 0579

wl

6. Sinotubulites cienegensis McMenamin
WL X 15; B30 599092,
7.8. HEREEREN
7, X73; %30 %-,9248
8, X73; 8422 ,9248
9. PIETREERILT
X50; &i08,99079
10. KRS LR AFIRIL T
X750 %5-,99298
11. Chenella reqularis Zhang et Hua
IEREL, X165 %05, 0605,
12. Shaanxilithes ninggiangensis Xing> Yue et Zhang
B, X2.6: %1245 . 2B-3,
13. PRREEEN A
TERL, X105 8405, 99GV -3,
. R A
W, X5, 3: %85 . GHLY-15,
15. Protolagena limbata Zhang et Li
BB b4, X 23: %85 . GHF8-8,
16. Skolithos isolatus Zhang
1B, X7 849285 . X697,
17. Bucerusichnus octoideus Zhang et Dong
BB X1 8405 . GHF Y,
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