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The newly-developed Cambrian biostratigraphic
succession and chronostratigraphic scheme
for South China

PENG ShanChi

State Key Laboratory of Paleobiology and Stratigraphy, Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sci-
ences, Nanjing 210008, China

Biostratigraphy and chronostratigraphy are common means of subdividing rock strata. The biostrati-
graphic succession and chronostratigraphic scheme are regarded as the basis for the subdivision and
correlation of regional and global stratigraphic units. This paper reviews research on the biostratigra-
phy and chronostratigraphy carried out in the Jiangnan Slope Belt, South China since 1978, and, in
particular, the biostratigraphic succession and chronostratigraphic scheme developed in the last dec-
ade. The updated biostratigraphic succession of South Chinaincludes 36 biozones, the base of each of
which is defined by the first appearance of a single taxon (index fossil), and a poorly fossiliferous
interzone. The updated chronostratigraphic scheme of South China comprises 4 series and 10 stages,
embracing 3 global chronostratigraphic units, the Guzhangian Stage, Furongian Series, and Paibian
Stage, and 2 GSSPs, all of which are erected in northwestern Hunan and 2 International Tie Points
recognized in sections also in northwestern Hunan and each was accepted by the International Sub-
commission on Cambrian Stratigraphy for defining the base of the global stage. The biostratigraphic
and chronostratigraphic systems are recognized as Chinese standards both domestically and world-

wide. Future research is suggested for improving the two sets of stratigraphic standards.
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In the authoritative book in stratigraphy “A Geologic
Time Scale 2004” edited by Gradstein, the then Chair-
man of International Commission on Stratigraphy and
others, the Cambrian chronostratigraphy of platform
facies strata from North China and eastern Yunnan was
no longer adopted in the updated Cambrian correlation
charts as the Chinese standard, in contrast to all previous
editions. They instead chose the chronostratigraphy and
biostratigraphy based on the slope facies strata from the
South China!™’. The new changes indicate that the newly
developed biostratigraphic succession and chronostrati-
graphic scheme for South China have now been recog-
nized worldwide.

Biostratigraphy and chronostratigraphy are important
tools used commonly to establish relative geologic time
relations and ages based respectively on the fossil con-

tents and the time surfaces within the strata. In particular,
the most diagnostic and widespread fossil taxa are used
as index fossils for both subdividing the strata and es-
tablishing spatial and temporal correlations in the re-
gional and international scales. As regional criteria, the
detailed biostratigraphic succession and chronostrati-
graphical scheme erected on the sound study of taxon-
omy have fundamental significance in both science and
geological practice. The Cambrian biostratigraphic suc-
cession and chronostratigraphy scheme of China have
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been traditionally defined based on the trilobite assem-
blages of the platform strata from the North China and
eastern Yunnan®., These Cambrian trilobites have his-
torical importance because North China and eastern
Yunnan trilobites collectively have been studied for
more than one hundred years2. Trilobites are the key
group of fossils in the Cambrian; thus, they are the best
candidates for subdividing and correlating Cambrian
strata. However, trilobites found in the platform facies
are mainly benthic polymerids with a restricted geo-
graphic distribution. Biostratigraphy and chronostratig-
raphy based on trilobites of platform facies have limited
practical use in global correlation due to the endemism
of these trilobites. In addition to the endemism of the
chosen trilobite taxa, our traditional Cambrian biostrati-
graphic and chronostratigraphic units have other prob-
lems. For instance, the biozonation was defined at the
genus-level, not at the species-level in the current stand-
ards; the chronostratigraphic unites were converted di-
rectly from lithostratigraphic units and were defined by
unit stereotypes rather than the boundary stratotypes,
and thus there were unavoidable overlaps or gaps in time
in between successive chronostratigraphic units2.,
Furthermore, these Cambrian bio- and chronostrati-
graphic units are not useful for correlating strata be-
tween North and South China. The shortcomings of tra-
ditional Chinese Cambrian units made it difficult for
these to be considered as global standards, especially
after the development of new chronostratigraphic con-
cepts based on GSSP—Global Standard Stratotype-sec-
tion and Point in the 1970s. Therefore, it is necessary to
establish a new Chinese Cambrian biostratigraphy and
chronostratigraphy that match the modern concepts of
the Cambrian stratigraphic units, and to strive for global
standards.

The Jiangnan Slope Belt is located in the southeastern
side of the Yangtze Platform during the Cambrian, and it
is interpreted to be deposited in a deeper water setting™..
The trilobite fauna is typical of this setting, containing
abundant cosmopolitan agnostid trilobites and many
widespread polymerid trilobites. Unlike endemic species
used for traditional Chinese Cambrian biostratigraphy,
these trilobites have wide geographic distributions; rapid
evolutionary developments with relatively short strati-
graphic ranges; and the fossil-bearing strata in the slope
belt often are continuous with simple lithologies without
major tectonic distortion. Therefore, the pandemic spe-
cies in the slope belt have better potential for making

regional and global correlations and defining biostrati-
graphic and chronostratigraphic standards. The modern
history of studying Chinese Cambrian trilobites of the
slope facies can be traced back to 1954, when Lu de-
scribed six trilobite species from Sandu, eastern Gui-
zhou™®. There have been many more studies on the sys-
tematics and biostratigraphy of slope facies trilobites
since, especially during the most recent 30 years. To
date, there are 425 trilobite genera and more than 1000
species described from the Jiangnan Slope Belt™:28, In
addition, important progress has been made on pre-
trilobite Cambrian strata via the study of small shelly
fossils (SSF) in the recent years®2%, These studies have
provided invaluable information and a solid basis for
establishing a new Cambrian biostratigraphy and
chronostratigraphy in South China.

The first set of the new Cambrian biostratigraphic
succession and chronostratigraphic scheme of South
China was reported in 20002, Recently, Peng®? re-
vised the Cambrian chronostratigraphy of South China.
This study aims to provide updated information on the
Cambrian biostratigraphy of South China.

1 The revised Cambrian biostratigraphic
succession of South China

Studies of Cambrian biostratigraphy of Jiangnan Slope
Belt began in the late 1970s. Yang™studied the tradi-
tional middle-upper Cambrian trilobite faunas in the
contiguous areas between western Hunan and eastern
Guizhou and he established six biozones based on po-
lymeroid trilobites. Although Egorova et al.22 conduct-
ed trilobite study in the same interval of the same areas
as Yang did fifteen years earlier, they failed to recognize
any trilobite zonation. Both Ergorova et al. and Yang
described rich agnostoid trilobites and their findings
provided valuable clues for making a detailed study of
this important group of trilobites in the Jiangnan Slope
Belt. In 1980, Zhou et al.2! established five biozones in
the traditional Lower Cambrian based on polymeroid
trilobites from eastern Guizhou areas. Combining with
studies in western Hunan and eastern Guizhou,
polymerid trilobite biozones from the early Cambrian to
early late Cambrian can be established. This succession,
however, failed to use agnostoids having important
stratigraphic applications, and remained the mid-upper
part of the traditional Upper Cambrian undivided be-
cause the Jiangnan Slope Belt migrated seaward (to the
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east) gradually®® during the Cambrian. As a result of the
migration, the depositional environments of western
Hunan and eastern Guizhou areas became restricted
shallow-water platform settings during the late Cambri-
an, in where, the main lithofacies are fossil-poor dolo-
stones, lacking suitable trilobites for establishing bio-
stratigraphic units. The regional surveys carried out in
the 1970s and 1980s indicate that northwestern Hunan
holds better geologic conditions than the contiguous
areas between western Hunan and eastern Guizhou as it
on the whole had maintained a slope environment during
the Cambrian Period and received relatively complete
carbonate succession with abundant trilobites including
richer agnostoids than those from western Hunan and
eastern Guizhou. Thus, study of slope facies trilobites
had centered within northwestern Hunan and more and
more results on the trilobite faunas of slope facies were
published since 1987121418528 Baseq on detailed
studies on the systematics of agnostid trilobites from
five sections in northwestern Hunan at Shenjiawan in
Cili, Waergang in Taoyuan, Paibi in Huayuan, Wangcun
in Yongshun, and Luoyixi in Guzhang, Peng et al. de-
veloped basically an agnostoid trilobite-based biostrati-
graphic succession ranging from the Wulingian to the
Furongian Series (traditional middle to upper Cambri-
an)233271 - combing with other studies on the early
Cambrian trilobite faunas and SSF in eastern Guizhou
and Yunnan®2#! peng et al.””! proposed the new Cam-
brian biostratigraphic succession in South China, con-
taining 29 biozones in 2000. Based on more recent stud-
iestt2202831 this studied has modified the standard bi-
ozones from 29 to 37. They are listed as the following:

(37) Hysterolenus Zone (lower part)

(36) Leiostegium constrictum-Shenjiawania brevis Zone

(35) Mictosaukia striata-Fatocephalus Zone

(34) Leiagnostus cf. bexelli-Archaeuloma taoyuanense Zone
(33) Lotagnostus americanus Zone

(32) Probinacunaspis nasalis-Peichiashania hunanensis Zone
(31) Eolotagnostus decorus-Kaolishaniella Zone

(30) Rhaptagnostus ciliensis-Onchonotellus cf. kuruktagensis Zone
(29) Agnostotes orientalis Zone

(28) Tomagnostella orientalis-Corynexochus plumula Zone
(26) Glyptagnostus reticulatus Zone

(27) Agnostus inexpextans-Proceratopyge protracta Zone
(25) Glyptagnostus stolidotus Zone

(24) Linguagnostus reconditus Zone

(23) Proagnostus bulbus Zone

(22) Lejopyge laevigata Zone

(21) Lejopyge armata Zone

(20) Goniagnostus nathorsti Zone

(19) Ptychagnostus punctuosus Zone

(18) Ptychagnostus atavus Zone

(17) Ptychagnostus gibbus Zone

(16) Peronopsis taijiangensis Zone

(15) Oryctocephalus indicus Zone

(14) Ovatoryctocara granulata-Bathynotus holopygus Zone
(13) Protoryctocephalus wuxunensis Zone

(12) Arthricocephalites taijiangensis Zone

(11) Arthricocephalus chauveaui Zone

(10) Arthricocephalus jiangkouensis Zone

(9) Szechuanolenus-Paokannia Zone

(8) Ushbaspis Zone

(7) Hupeidiscus-Sinodiscus Zone

(6) Tsunyidiscus niutitangensis Zone

(5) Sinosachites flabelliformis-Tannuolina zhangwentangi Zone
(4) Poorly fossiliferous interzone

(3) Watsonella crosbyi Zone

(2) Paragloborilus subglobosus-Purella squamulosa Zone
(1) Anabarites trisulcatus-Protohertzina anabarica Zone

According to the standard Cambrian chronostratigra-
phy established in South China, the first five biozones
belong to the Diandongian Series; nos. 6—14 biozones
belong to the Qiandongian Series; nos. 15—25 biozones
belong to the Wulingian Series; and nos. 26—37 bi-
ozones belong to the Furongian Series. Compared with
the chart published in 2000 the new biostratigraphic
succession has the following revisions:

(i) Based on suggestions proposed in Steiner et al.
the number of biozones in the Diandongian Series has
been changed from previous 3 genus-level to 4 spe-
cies-level assemblage biozones and one poorly fossilif-
erous interzone. The author agrees with them on the us-
ages of both concurrent ranges of index species to rec-
ognize all the 4 biozones and the first appearance datum
(FAD) of single taxon for defining the base of biozones
nos. 3 and 4, but disagrees with them on the usage of
FADs of two taxa for defining the base of the biozones
nos.1 and 2. In order to avoid confusion caused by dual
criteria, the usage of FAD of single taxon is suggested.
Therefore, it is proposed here to use the FAD of P.
anabarica, P. subglobosus, W. crosbyi and T. zhangwen-
tangi for defining the basal boundaries of the biozones 1
to 4 in the Diandongian Series.

(ii) Biozonation in the Qiandongian Series has been
changed from 6 genus-level assemblage biozones to 8
trilobite biozones following the FAD concepts. Among
them six biozones are in species-level, of which the T.
niutitangensis biozone corresponds to the basal part of
the former Hupeidiscus-Sinodiscus biozone and the
eponymous species has a lower occurrence than both of
the former eponymous genera. T. niutitangensis has been

[20]
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found widely in South China, and the biozonecan be
recognized in many sections elsewhere. One of the new
zone is the Ushbaspis biozone. It was modified from the
Metaredlichioides [= Ushbaspis] — Chengkouia biozone
in Zhou et al.because Ushbaspis has relatively nar-
row stratigraphic occurrences in between Hupeidiscus-
and Szechuanolenus-bearing strata in the sections such
as at Meitan, Yuging, Danzhai in eastern Guizhou. In
addition, Ushbaspis has a wide geographic distribution.
Except for eastern Guizhou, it is known also from east-
ern Sichuan and western Hubei in South China, and
found at Wushi, western Xinjiang and Malyi Karatau,
southern Kazakhstan22%); thus, it is a good index fossil
for intercontinental correlation. Due to the recent studies
on the trilobite faunas from the Kaili Biota™”%, the bi-
ozones nos. 10 to14 are revised from genus-level to spe-
cies-level. The biozones nos. 10 to 15 are based on
widespread orytocephalid trilobites. In particular, A.
chauveaui and O. granulata are cosmopolitan species
with good correlation utilities. Recently Yao et al.*8
erected an agnostoid biozone, the Peronopsis tai-
jiangensis biozone, in the Kaili Formation, eastern Gui-
zhou, which replaces the former Arthricocephalus ori-
entalis Zone. In South China, P. taijiangensis has wider
distribution than A. orientalis and the zone can be corre-
lated with the earliest agnostoid zones globally; for in-
stance, the Peronopsis bonnerensis Zone of Laurentia
and the Pentagnostus anabarensis Zone of Australia.

(iii) A new L. armata biozone is added to the Wulin-
gian Series based on the study of the Guzhangian GSSP
at the Luoyixi section, Guzhang, northwestern Hunan22.
L. armata is a cosmopolitan agnostoid species and is
used as index fossil of eponymous zone in western
Zhejiang, Tarim and southern Kazakhstan™>3238 |n the
Cambrian sections in western Hunan, western Zhejinag,
Tasmania and southern Kazakhstan, the FAD of the spe-
cies is older than that of L. laevigata 16223839

(iv) Revisions of trilobite systematics%“%! allow us to
interpret Innitagnostus inexpectans, Agnostotes clavata
and Lotagnostus punctuosus here as junior synonyms of
Agnostus inexpectans, Agnostotes orientalis and Lotag-
nostus americanus and to revise their eponymous zones.

(v) T. orientalis-C. plumula biozone is based on the
interval occupied by the agnostid trilobite biozone T.
orientalis and the polymeroid trilobite biozone C. plu-
mula in the Duibuian B section, western Zhejiang™".
Although the stratigraphic ranges of the two species are
approximately the same, the FAD of T. orientalis is

slightly older; thus, it is used for defining this biozone.
The new biozone replaces the previously defined C.
plumula-S. cf. kiangshanensis biozone, but the intervals
of the new and replaced biozones are about the same
based on the ranges of both C. plumula and S. kiang-
shanensis in the Duibian B section and FAD of Irvin-
gella angustilimbata in the sections of northwetsren
Hunan and western Zhejiang. Agnostotes orientalis and
Lotagnostus americanus biozones are also recognized in
the the Duibian B section, replacing respectively the
former Agnosrotes orientalis-Irvingella angustilimbata
and L. americanus-Hedinaspis regarlis biozones. The
lower boundary of each zone is defined by the “interna-
tional tie point” 2% and the FAD of L. americanus,
based on the detailed study of specific ranges, is much
earlier than that of Hedinaspis regarlis in the section%.

(vi) The global Cambrian-Ordovician boundary is de-
fined based on the FAD of the conodont lapetognathus
fluctivagus™Y. In the Waergang section, Taoyuan, South
China, I. fluctivagus occurs in the middle of Cordylodus
lindstromi conodont biozone. In Tarim, C. lindstromi
occurs in the upper part of the Hysterolenus trilobite
biozone 2. Therefore, the lower and middle part of the
Hysterolenus trilobite biozone, which was previously
regarded to be Ordovician in age, should be included in
the Cambrian, and the Hysterolenus biozone (in part) is
added as the youngest Cambrian trilobite biozone in
South China.

The new Cambrian biostratigraphic succession of
South China is distinct and has proved to be advanta-
geous in stratigraphic subdivision and correlation. Firstly,
all the biozones in succession are well defined. It is es-
sentially distinct from any traditional biostratigraphic
zonation established in the past in China as regional and
national standard. Every biozone in the succession of
South China is an interzone defined between the lowest
occurrences of two specified taxa, i.e. the base of each
biozone is defined by the FAD of a single taxon, where-
as previous zonantions are either based on concurrent
range zone or acme zone. The new zonation of South
China possesses chronostratigraphic attribute, and the
zonal boundary can be used as chronostratigraphic
boundary because the FAD of a fossil taxon implies a
“time surface”.

Secondly, the most of biozones in the South China
succession are correlatable over long-distances. For in-
stances, here are 17 out of 23 trilobite biozones in the
Waulingian Series and Furongian Series based on the
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FAD of cosmopolitan agnostid trilobites. Among them,
nos. 15—24 agnostid biozones are considered by col-
leagues as the international standards®*3#4l; the FADs of
L. laevigata and G. reticulatus are stratotype points de-
fining the bases of Paibian Stage and Guzhangian Stage
respectively in the global Cambrian System; the index
fossils A. orientalis and L. americanus are voted by the
members of the International Subcommission on Cam-
brian Straitgraphy (ISCS) as the key species for defining
the global Cambrian Stage 9 and 10 respectively®. Be-
sides, the A. trisulcatus-P. anabarica biozone and W.
crosbyi biozone in the Diandongian Series and the A.
chauveaui biozone and O. granulata-B. holopygus bi-
ozone in the Qiandongian Series contain cosmopolitan
species with good correlation utilities2%32461 At the
present stage, the biostratigraphic succession of South
China is one of the best Cambrian standards for interna-
tional correlation.

Thirdly, the Cambrian slope facies trilobite faunas
from South China comprise various trilobites known
also in the faunas from North China and Tarim. This
feature is conducive to solving the long-standing corre-
lation difficulties among South China, North China and
Tarim blocks. Based on the recent statistics™”, 28% of
the trilobite fauna genera of North China are found in
the Jiangnan Slope Belt of South China. Important
shared taxa include Palaeolenus, Redlichia, Amphoton,
Dorypyge, Fuchouia, Changgingia, Damesella, Par-
ablackwelderia, Blackwelderia, Chuangia, Prochuangia,
Peichiashania, Maladioidella, Kaolishaniella, Irvingella,
Tsinania, Prosuakia, Saukia, Mictosuakia, Fatocephalus,
and Leiostegium in the Wulingian Series and Furongian
Series. On the other hand, the overall trilobite assem-
blage in the Tarim is more similar to that in the South
China than that in the North China with most of its bi-
ozones sharing the same zonal names with those of
South China. The biozones with different names in both
blocks are also easily correlatable. For instance, the
eponymous species of the Pseudophalacroma ovale bi-
ozone of Tarim is restricted in the Goniagnostus
nathorsti biozone in South China, and appears firstly
together with G. nathorsti®®. Therefore, the base of P.
ovale biozone coincides with that of G. nathorsti bi-
ozone completely. The base of the Lejopyge armata bi-
ozene in Tarim is correlabtable with that of the L. arma-
ta biozone in South Chin, and, except for appearing
slightly earlier, L. armata overlaps most of its range
with Lejopyge laevigata. In addition, the overlying

Proagnostus bulbus biozone in South China contains a
number of important taxa including Proagnostus
[=Agnostascus sp.], Lejopyge sinensis, Goniagnostus
fumicola, Oidalagnostus trispinus [=0. tienshanensis],
which are only restricted to Lejopyge sinensis biozone in
the Tarim2-22, Therefore, L. armata biozone of Tarim
correpands actually the L. laevigata biozone of South
China, and the Lejopyge sinensis is completely correlat-
ble with the P. bulbus biozone of South China.

The updated correlation of Cambrian strata from the
South China, North China and Tarim blocks is summa-
rized in Table 1. In particular, the correlation to the
North China is based on the new studies of polymerid
trilobites from the Jiangnan Slope Belt*“8 and southern
part of the Northeast Chinal®.,

2 The new Cambrian chronostratigraphic
scheme of South China

Compared to the first Chinese Cambrian chronostratig-
raphy proposed by Sun (1961) on the basis of North
China’s formations the study on the Cambrian chronos-
tratigraphy of South China had not got started until 37
years later. However, new chronostratigraphic concepts
were developed during this time period. In particular,
International Commission on Stratigraphy (ICS) began
to use index fossils that have global correlation utility in
a continuous sedimentary succession, known as the
concept of GSSP, to define chronostratigraphic
units?#%%%  On the other hand, the International Sub-
commission on Cambrian Stratigraphy (ISCS) started
out to solve the problems relating to the subdivision of
the global Cambrian System™Y. Therefore, the modern
study of Cambrian chronostratigraphy of South China is
able to follow the new chronostratigraphic concepts and
international standards, integrating with the ISCS goals.
In 1998 at the ISCS meeting held in Lund, Sweden,
Peng et al.®2 pointed out the necessity of establishing
the Cambrian chronostratigraphy of South China by re-
placing the traditional North China scheme because the
latter is defined by the endemic trilobite species and is
actually lithostratigraphic than chronostratigraphic in
concept. They proposed four new stages, the “ Wangcu-
nian Stage”, “Youshuian Stage”, “Waergangian Stage”
and “Taoyuanian Stage” as the chronostratigraphic units
of South China with the FADs of Ptychagnostus punc-
tuosus, Linguagnostus recondius, Glyptagnostus reticu-
latus and Agnostotes americanus [= A. clavatus] at the
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Table 1 Biostratigraphic correlation among South China, Noth China and Tarim Blocks

Series | Stage South China (This paper) North China®™ Tarim™*!
Hysterolenus (lower part) Yosimuraspis (lower part) Hysterolenus (lower part)
Leiostegium constrictum- — -
Slgenjiawania brevis Pseudokoldinioidia perpeltis
g - - - Lotagnostus hedini
E Mictosaukia striata-Fatocephalus Mictosaukia
o
=
E Leiagnostus cf. bexilli-Archaeuloma taoyuanense
4 Changia Lotagnostus americanus-Hedinaspis
Lofagnostus americanus
- Probinacunaspis nasalis-Peichiashania hi Tsinania-Ptychaspis
s
£ - -
E g Eolotagnostus decorus-Kaolishaniella Kaolishania
2
H %- Rhaptagnostus ciliensis- Maladioidella Irvingella-Sinoproceratopyge kiangshanensis
& Oncholotellus cf. kuruktagensis
Agnostotes orientalis Changshania
Tomagnostella orientalis-Corynexochus plumula
g Chuangia
rg Agnostus inexpextans-Proceratopyge protracta
& Glyptagnostus reticulatus/Prochuangia
Glyptagnostus reticulatus
Prochuangia-Paracoosia - -
Glyptagnostus stolidotus & Glyptagnostus stolidotus
2 Linguagnostus reconditus Neodrepanura Buttsia-Acmarhachis
Eﬂ Proagnostus bulbus Lejopyge sinensis
g Blackwelderia
] Lejopyge laevigata
Lejopyge armata
_ Damesella-Yabeia
-] Lejopyge armata Liopeishania
§ - - Taitzuia-Poshania
g 5 Goniagnostus nathorsti Pseudophalacroma ovale
B ] Amphoton
£ = Ptychagnostus punctuosus Ptychagnostus punctuosus
g Crepicephalina
Prychagnostus atavus Bailiella-Lioparia Ptychagnostus atavus
Poriagraulos
Inouyops
& Prychagnostus gibbus Metagraulos
o Sunaspis-Sunaspidella
E Sinopagetia jinnanensis .
‘g Peronopsis taijiangensis Ruichengaspis (no zonation)
= Hsuchuangia-Ruichengella
Oryctocephalus indicus Shantungaspis
Yaojiayuella
Ovatoryctocara granulata-Bathynotus holopygus Qiaotouaspis
g Protoryctocephalus wuxunensis Redlichia nobilis
E - - — - Arthricocephalus-Changsapis
A Arthricocephalites tajjiangensis Redlichia (Pteroredlichia) chinensis
Arthricocephalus chauveaui
Palaeolenus [=Megapalaeolenus)
g Arthricocephalus jiangkouensis L o o Tianshanocephalus
&
g
5 Szechuanolenus-Paokannia
K Ushbaspis-Chengkouia
=4 g Ushbaspis
3
&
g
z Hupeidiscus-Sinodiscus
Tsunyidiscusniutitangensis
Sinosachites flabelliformis-Tannuolina zhangwentangi (hiatus)
g i
E poorly fossiliferous interzone {no zonation)
Q
2
g g Watsonella crosbyi
=
E Paragloborilus subglobosus-Purella squamulosa
2
[=]
g Anabarites trisulcatus-Protohertzina anabarica
“Bb
E (barren interval)
=
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Wangcun and Waergang sections in northwestern Hunan
to define the bases of these stage respectively. Afterward,
a new Taijiangiang Stage is added and its base is defined
by the FAD of Oryctocephalus indicus at the Balang
section in Taijiang (now Jianhe) County, eastern Gui-
zhou®3,

The entire Cambrian chronostratigraphic scheme of
South China was proposed in 2000, consisting of 4 se-
ries and 9 stages. They are Jinningian Stage and
Meishucunian Stage in the Diandongian Series,
Nangaoan Stage and Duyunian Stage in the Qiandongian
Series, Taijiangian Stage, Wangcunian Stage and
Youshuian Stage in the Wulingian Series and Waergan-
gian Stage and Taoyuanian Stage in the Hunanian Series.
The new Cambrian scheme uses 4 series instead of tra-
ditional 3 series subdivision. This is because the base of
traditional lower Cambrian has been pushed lower to
incorporate a pre-trilobite interval in the past decades.
As a result, the duration of “early Cambrian”, to which
approximately 20 Ma had been increased, is longer than
the total duration of “middle and upper Cambrian”.
Therefore, it is logical to subdivide the “early Cambri-
an” into two series, including a pre-trilobite series, so
that the interval occupied by the new Cambrian Series 2
to 4 is close to the concept of the Cambrian System
without lowering its base. In addition, the basal bounda-
ries of all new Cambrian stages are defined based on the
boundary stratotypes and most of the selected index fos-
sils defining the stage base employ the “International Tie
Points”, following the rules for establishing global
chronostratigraphic units. As the boundary stratotypes of
these stages meet the basic requirements to be consid-
ered as GSSP candidates, creating the opportunity for
erecting GSSPs and global chronostratigraphic units in
South China. Moreover, the Cambrian System of South
China shares the same definition with the global Cam-
brian System as its lower boundary and the lower
boundary of Ordovician (the top of Cambrian) are de-
fined by the same criteria as those defining the bases of
global Cambrian and Ordovician.

The chronostratigraphic study of South China has al-
so encouraged our studies on establishing the global
Cambrian chronostratigraphy and achieved significant
results. For instance, the first intra-Cambrian GSSP was
erected with the first appearance datum (FAD) of Glyp-
tagnostus reticulatus at the Paibi section, Hunan, South
China for defining the base of the global Paibian Stage
and Furongian Series; an additional GSSP was erected

with the FAD of Lejopyge laevigata at the Luoyixi Sec-
tion, Hunan for defining the base of Guzhangian Stage;
the FADs of the agnostid trilobites Agnostotes orientalis
and Lotagnostus americanus, recognized in the sections
in the Taoyuan-Cili areas, Hunan%, have been chosen
by ISCS vote as the key criteria for defining the bases of
global Cambrian Stage 9 and 10 respectively™®. All
these achievements require a revision on the Cambrian
chronostratigraphic scheme of South China by including
the GSSPs and the International Tie Points. As re-
vised?2, the new scheme with 4 series and 10 stages
reflects the basic framework adopted for the global
Cambrian chronostratigraphy. The new scheme replaces
the Youshuian Stage and Waergangian Stage with the
global Guzhangian Stage and Paibian Stage; replaces
Hunanian Series with Furongian Series; and adds the
Niuchehean Stage at the top of Furongian Series with its
base defined by the FAD of L. americanus, an Interna-
tional Tie Point. In this study, the base of the Wangcu-
nian Stage is moved downward in its boundary strato-
type at Wangcun, Yongshun, Hunan, from the FAD of
Ptychagnostus punctuosus to the FAD of Ptychagnostus
atavus, i.e. a full zone, so that the revised base of the
Wangcunian Stage is coincided with that of the global
Drumian Stage. Except for the bases of the Meishucu-
nian Stage, the stage bases in revised Cambrian
chronostratigraphic scheme of South China coincide
with those in the global Cambrian chronostratigraphic
scheme (Table 2)

3 Conclusions and the outlook

The Jiangnan Slope Belt of the South China contains
one of the most fossiliferous Cambrian strata with con-
tinuous sedimentary deposits and detailed and complete
biostratigraphic succession in the world®%. Its Cambrian
biostratigraphy has been adopted by the ISCS and used
in the official global Cambrian correlation chart™! and
accepted by the ICS as the Chinese Cambrian stand-
ard®>%: the chronostratigraphic scheme of South China
has been also accepted by the ICS as Chinese stand-
ard™®®, The latter formed important bases for establish-
ing the global Cambrian chronostratigraphic scheme
adopted in the “International Stratigraphic Chart”%],
The 2 GSSPs for the Paibian Stage and Guzhangian
Stage and the 3 chronostratigraphic units the Furongian
Series, Paibian Stage, and Guzhangian Stage, all of
which are erected in South China, have been incorpo-
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Table 2 Global and South China’s chronostratigraphic subdivision
and fossil criteria defining stage bases®

Global ™! S China _
Series | Stage |Series] Stage FAD of Iipetognathus fluctivagus
Stage 10 Niuchehean
FAD of Lotagnostus americanus
] a
8
] g
g| Stage9 %" Taoyuanian
= g5 FAD of Agnostotes orientalis
=~ N
Paibi -
aibian Paibian FAD of Glyptagnostus reticulatus
o
Guzhangian Guzhangian
FAD of Lejopyge laevigata
o
k|
% Drumian g) Wangcunian | FAD of Ptychagnostus punctuosus
5’ § a FAD of Ptychagnostus
atavus
Stage 5 Taijiangian FAD of Oryctocephalus indicus
o
Stage 4 = | Duyunian
& FAD of Arthricocephalus chauveaui
~ 2 -
1) o
5 E
%] Stage 3 S Nangaoan
FAD of Trilobite
o
Stage 2 Meishucunian | FAD of Aldanella attleborensis
= or FAD of Watsonella crosbyi
R it g oo -
% 'gb lj/_\{)_(_)t:gzmglaborilus subglobosus
5] =]
5 8
E| Fortunian |[A| . |
Jinningian
FAD of Tricophycus pedum
A

a) The solid line arrow in the right column indicates International
Tie Point (ITP) or GSSP; the doted line arrow indicates level to be
recognized as ITP.

rated into the latest “International Stratigraphic Chart”.
Furthermore, the National Stratigraphy Commission of
China has decided to adopt the Cambrian chronostrati-
graphic scheme of South China in the forthcoming edi-
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