E TR E D R

STRATOTYPE SECTION FOR
LOWER CAMBRIAN STAGES
IN CHINA

FEB #HEX FHRWBFE

)

ZH MK



PE TR E N 2 E

TEBE HIOC ERWH
(ZE BB 7D

TR B AR EE R S B AR

~E A KRR



GR) BB LS

HEHME:. ¥ 2
HERit. HEF

FETERERE ERE
FAM Rix ARHA F

ZRAH WA B ET (BBETHKE 1008)
SRR BRI

FFA= 7871092 1/16 E5K 15. 5 ¥ 280 FF
199448 11 A 1M 19944 11 A5 1 WHIR

ISBN 7—5416—0633—2/TD +« 8 E#: 205%¢



STRATOTYPE SECTION FOR
LOWER CAMBRIAN STAGES
IN CHINA

Luo Huilin, Jiang Zhiwen
and Tang Liangdong
(Yunnan Institute of Geological Sciences)

Yunnan Science and Technology Press
Kunming, China



B =

wd, E R R B R R SRR AN S ERRE S RER RN 5. RYRIR 585
EIERZ W FR SR B 0 T R 40, DLFE O B ok 2 R4 X P A AR . S R LR R
S NEF DB CR TS ED KRN 7 S KT WED KRR EMMEX R, W
# 1) 368 2 i % (RedTichids) 1B RFE , )5 % LU/MITAT 28 Olenellids) Sy AR .
F B A IS RAEHAEEN . FEERT YRR RNARAR. BT
ELFEf S BRA AT ARSI X R B 2R T RRELFR LW S HTRHE. PET
SEFRGT A FRY 43PN B T Wt X SR R A R R 5 % B AR

fE T RER G R4 AR AT Y AT B IR A R 4 MERBB R, SR
WEH.FT. DMK ETE TERGEN BN G . %X R R R, &0
EFRGHER, EWAAREES, X KB RHEA TR, AU E T RRGE R 3
AEEE YT EN HFLRT ERGRN BERIEE RETARKOBEFE.

80 4R (R SK , W% T E B B A — R R F LR B H H A 5T, MASRAT TR TUR S & b
TR A A 30 AR B SRR R 1 2 0 T M A B A OB 52 SR BB R Y BT K
- AR SEAT R IR TR B Bt R 48 B 7 6070 SRR BF R R, X BRI I A A AL
S ATHLER E A AISE RO AR R i AR IE B3 R AE R BT 5, N T T L I B 45 R B
HEALE S FERREFRANGE —EEE. R EWRR Y, A 6 EX R R
5T, AR PR B R KPR R LR

K, ZHEEHET =R FRE R RESB RS, T 1989 4 1 A EA#MECHETRERE
P R S E 5 (89—TDT H (1989 45 1 H—1991 4 12 ). ¥BHALEIFR T HRRH,
ET. DR ERBR TEREZN BRHNENEFIMMEATRETE@E D. BL=FBERE
B, MR T SR REOFR, EFEERAE TR FREYAENE,
AGWE THRAHENRAFALR FRBREFNER BRNUBRTFR TR AMBRALER
4R E K 556. 8:£10. TMa., RIUANSEI T H 72 % (LA E B w %<5 9 1E , BTG T B oy
FORER, BRI AEY, SRENNG RE 10 RHH, RERSE T L2 8 G HEHERE
fi 910 {4, W ML AIRA 2146 4, HENE A B REM T FEHLZHOZRITH

A{BFEMITET FETRERERN B RS ER S AR AR XA R T, X T
RESNARAE PG HRLGAE FW LT RERIRAIRELT T HRHA IR IR UE
WEMBEREHATHOAL, HBERMA.LHNA, 3B EA R BA A BB F
A e RMEAM L ERA REEAMRERR RN BUNENEYTIaASSERNS
FIK LR B AR A0 R KA S T B v L R K P A A T A A e s R AT T
St H, SV ST BE K R VAL A IURRAE T ELEe AR RIS () 40 A 4 P SRR At A BRI
BWRATSI R BT = MR BTSN SRR 4 M EBRE, DUMIHEIR Y

1



Bl R, SEMRT. PERGHECLEHR
LESHME 2. BTERL 3. BUESHF 4. BEREUREN
5. BRI 6. GRAOFWRLL 7. BROEMKFN 8. IR

SHE 9. TRAFHR 10, HARMF

Fo BEHAMXE PRERE=asiyRr VEH -—RERNEE—HER KW M EYHEX.,

APLHEAGHES TEALERBEREVHLEHIRA S HANE, B =0 B KF
LR R R BT A RAOK BT T REME, T 61 )8 129 Fr L 8 1R 37 1 HF M
40 MEAERT, SCAEITHE T B AR H X R SR i v # SR8 R &5 i VTR Za B T 6
AR AR REE ., N2 T RARERELRKR T HEERBETEES X,

1993 4F 2 A (FETRRARN BRI EHFOMRECHE i ZHEHAT = RAL, %
i R 2B AT EE L BT X E AR L, o E BT RME B AL SCRT R R B L B 5
BB BRTH , X R R IS TR AAS PR RR TR AL, SR, WA
SERE, AT A EL R R, SR PR AR T R, S SR TEER AN RV ERE R,
AARLFH N FRIREERR T 2R B EA TR 6 £ Y BB 5 E AR, HBOZ IR
Bz - 2R ERESLEN TES, BRREEN, REfTaREER MR £ .
X L A 4 T 0 P A R A FRSR » B i R AP I P SB35
BT = RBEEARBEREZED .

FEA T B BT 5 B A 15 2 o [ R B BT 7 B S AL SCE R K 1 3R, B R AT
, .



FTHNFRTRANERE. RRA RZR KEBS T AR, TE: RHB K
Wy B KA FIRFA &R R 2 AT R KK €% iR R 400 o P E
ZhEFOLR YT AR EAPRERIEEXA A LR KT BHERRIBITA THS
MES, HEVERER FRZ.TERDB EECHY T EYERTHERLA, REVES
SREA MR RWE T OUE. LR B EHERIS TR OB AR, ERMB S FS,
SO, R — B . CPA L Z MR HOT , UK IEE HIPHIE.
=
19944 7 A



ABSTRACT

Current thoughts of the Subcommission on Cambrian Stratigraphy, Commission on
Stratigraphy, International Union of Geological Sciences is intending on dividing Series of glob-
al Cambrian, establishing stages and correlations, discussing to confirm names of Cambrian
Stages as well as type locality of stratotype section and fossil zones to be standard of interna-
tional stratigraphic divissions and correlation.

In Early Cambrian, owing to differences of global biofacies and faunal provinces, it can be
divided into two major faunal realms: the Oriental Fauna (Pacific Fauna) and the Occidental
Fauna (Atlantic Fauna). The former is represented by Redlichids Fauna, while the latter is
represented by Olenellids Fauna. The Oriental Fauna distribute widely in most part of Asia,O-
ceania and Antarctica. China is the typical representative of the Oriental Fauna realm. Because
of dividing into two fauna realms for Early Cambrian of the whole globe, it is necereary to es-
tablish two kinds of stage and zone divisions standard in the whole globe. Establishment of
stages and zones divisions of Lower Cambrian Series in China would be standard for strati-
graphic divisions and correlation of Early Cambrian in Asia and Autralia regions.

Lower Cambrian in China is divided into four chronostratigraphic units; the Meishucunian
Stage, the Qiongzhusian Stage, the Canlangpuian Stage and the Longwangmiaoian Stage.
Kunming, Jinming and Malong areas in Eastern Yunnan are the type locality for the Lower
Cambrian stratotype section of stages in China. In these areas, stratum of Early Cambrian ex-
pose perfectly with clear boundaries at top and bottom of each stage and extremely abundant
fossils. Research of the stratotype section of this region is not only significant in stage estab-
lishment and zoning of Lower Cambrian in China, but also there would have potential function
in trying to select the global Lower Cambrian stratotype section of stages in China.

From bottom to top, the Meishucunian Stage is divided into three small shelly fossil
zones: (1) Anabarites — Protohertzina zone, (2) Paragloborilus — Siphogonuchites zone, (3)
Sinosachites— Lapworthella zone. In the earlist time, begining of the Meishucunian Stage was
located at exposure of the Anabarites— Protohertzina zone (Point A),but later on,owing to the
stratotype point of Precambrian—Cambrian boundary was selected at point B between (1) and
(2) fossil zones, bassal boundary of the Meishucunian Stage is changed to bottom of Paraglo-
borilus— Siphogonuchites zone, (1) zone is divided into the Dengyingxiaian Stage of the Upper
Sinian. There are abundant small shelly fossils of many varities in the Meishucunian Stage
Hyolithids, Hyolithelmithes, Tubelichitids, Conodontomorphs, Conularids, Monoplacopho-

7



rans, Gastropods, Brachiopods, Vermes, Trace fossils, Microfossils and Acritarchs etc. Age
of Lower boundary of the Meishucunian Stage is 597 Ma.

The Qiongzhusian Stage may be divided into two trilobite fossil zones: (1) Parabdiella
zone, (2) Eoredlichia zone. Boundary between the Qiongzhusian Stage and Meishucunian
Stage is located at the exposure of the oldest trilobite Parabadiella, with disappearance of Eo-
redlichia and Wutingaspis as the boundary of the Qiongzhusian and Canglangpuian Stage. In
the Qiongzhusian Stage, chief fossils are Trilobites and Archaeostracods accompanied with Bra-
chiopods, Hyolithids, Arthropods, Vermes, Medusae and Sponges etc. Age of Lower bound-
ary of the Qiongzhusian Stage is 556. 8 Ma.

For the Canglangpuian Stage, there should only establish four fossil zones: (1) Yiliangel-
la zone, (2) Drepanuroides zone, (3) Palaeolenus zone, (4) Megapalaeolenus zone. Malungia
was a cross — stage trilobite with its age extend across late Qiongzhusian Age to Early
Canglangpuian Age. Life span of Yunnanaspis was extremely short,it coexisted with Yiliangel-
la yso it should not be used as zone fossil. Disappearance of Megapalaeolenus is used to be divi-
sion boundary of the Canglangpuian and Longwangmiaoian Stages. Trilobite is the main fossil
in the Canglangpuian Stage with a few Brachiopods, Hyolithids and Trace fossils accompanied
in it.

Only one fossil zone of Hoffetella — Redlichia (Pteroredlichia) murakamii is established
for the Longwangmiaoian stage. Its upper boundary is put at the horizon with disappearance of
Redlichids and abundant shows of Ptychoparids, this is the Lower—Middle Cambrian boundary
in China. Trilobite is predominant in the Longwangmiaoian Stage with a few Brachiopods ., Hy-
olithids and Trace fossils accompanied in it.

Most of the current terms established for chronostratigraphic units in China were originat-
ed from Formation names. Owing to boundaries of chronostratigraphic units are divided by fos-
sil zones, they are not always unanimous with the division boundaries based on lithostrati-
graphic units with sudden changes of lithological character. For instance, the Qiongzhusian
Stage contains only upper part of the Qiongzhusi Formation (Yuanshan Member). lower
boundaries for both are not the same. Thus two stratigraphic units of different kinds are being
using the same geographic name, it is easy to get confuse and misundderstood. We suggest us-
ing the Heilinpu Formation, Honjingshao Formation, Wulongqing Formation and Shanyicun
Formation to replace the Qiongzhusi Formation, Canglangpu Formation and Longwangmiao
Formation respectively.

Taking biozones and fossil assemblages from the Lower Cambrian stratotype section in
stages of the Meishucunian Stage, Qiongzhusian Stage, Canglangpuian Stage and _ongwang-

miaoian Stage in China, they are correlated with correspondent stratum in the Yangtze Region,
g .



North China Region and Southern part of the North —East China Region at home, as well as
with those in Pakistan, Morocco, Australia and Siberia. They are also correlated with North
America and North Europe which belong to Occidental Fauna realm.

Sedimentation of Early Cambrian in Eastern Yunnan was based on carbonate platform of
the Late Sinian Dengyingxiaian Age developed in litteral and shallow sea environment. Sedi-
ment rocks are chiefly of terrigenous clastic and chemical — biochemical in charactor and of
mixed sedimentation type with equal development in muddy and clear water. Based on rocks as-
semblage and evolution of sedimental facies, The Early Cambrian in Eastern Yunnan is divided
into six ages as the Early and Late Meishucunian Age, the Qiongzhusian Age, the Early and
Late Canglangpuian Age and the Longwangmiaoian Age,and also correspondent lithofacies and
paleogeographic map is made. During the Early Meishucunian Age, the East Yunnan sea basin
evolved from subtidal zone to intertidal zone forming sedimentation characteriged mainly of
phosphorite, silicolite and dolomite. Based on differences of rock kinds and sedimental environ-
ments, they can be classified to be six facies type as dolomite tidal flat facies, mudston —
dolomite tidal flat facies, phosphorit —dolomite tidal flat facies, dolomite —phosphorite tidal
flat facies, phosphorite —sandstone tidal flat facies and inter —platform basin facies. During
the Late Meishucunian Age, sedimental condition of East Yunnan sea basin changed evidently
to be muddy water of shallow sea environment with its sedimente chiefly of terrigenous fine
clastic rocks. It can be divided into two facies zones as nearshore facies and offshore plain fa-
cies. In the Qiongzhusian Age, the basin margin lightly uplifted, main sediments shale and
siltstone with a few fine grained qualtzose sandstone can be classified to be three zones. as fore-
shore facies,nearshore facies and offshore plain facies zone. In the Early Canglangpuian Age,
most part of East Yunnan sea basin evolved to be littoral environment with its central part up-
lifted and thickness of rock beds thinner more obviously. Mainly with sediments of debris
arkose, quartzose sandstone and siltstone, they can be classified to be three facies zones as
foreshore facies, nearshore facies and offshore plain facies. In the Late Canglangpuian Age,
sedimental differentiation is still rather obvious, sediments of clear waters type appear at west-
ern part of the Basin. Predorminant with shale, siltstone and a few fine sandstone and argilla-
ceous limestone, they can be classified to be four facies zones as limestone tidal flat facies,
foreshore facies, nearshore facies and offshore plain facies. In the Longwangmiaoian Age, sedi-
mentation was mainly in clear waters with dolomite as the main rock and limestone extensively
distributed. There also appears gypsum —salt lagoon sediments. They can be classified into
five facies zones as dolomite tidal plat facies, mudstone —dolomite tidal flat facies, stagnant sea
limestone microfacies, stagnant sea limestone and fine—grained terrigenous rock microfacies.

This paper describes kinds of fossils in the Early and Middle Cambrian including Trilo-
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bites, Hyolithids, Brachiopods, Trace fossils and Medusoid. There are 61 genera and 129
species in total,in wich there are 8 new genera and 37 new species as followa: Trilobites:
Redlich.ia“"?(Redlichia) xunquensis Luo (sp. nov. ), R. (R.) puzhaocunensis Luo (sp. nov. ),
R. (Pteroredlichia) malongensis Luo (sp. nov. ), R. (P.) wulonggingensis Luo (sp. nov. ),
Wutingaspis hongjunshaoensis Luo (sp. nov. ), Paramalungia angustilimbata Luo (sp. nov. ),
Yinites malongensis Luo (sp. nov.), Y. distinctus Luo (sp. nov.), Yiliangellina ? magna Luo
(sp. nov. ), Parayiliangella L.uo (gen. nov. ),Mayiella quadrata Luo (sp. nov. ), Megapalae-
olenus luquanensis Luo (sp. nov. ), Yunnanocephalus latilimbatus Luo (sp. nov. ), Hongjun-
shaonia kanfuqingensis Luo (gen. et sp. nox;. ), Eoptychoparia dahaiensis Luo (sp. nov. ), Y{l—
tangaspis latus Luo (gen. et sp. nov. )., Y. malongensis Luo (gen. et sp. nov.), Sinopty-
choparia xundianensis Luo (sp. nov.), S. zhanyiensis Luo (sp. nov. ), Douposiella zhanyiensis
Luo (sp. nov.), Xundiania quadrata Luo (gen. et sp. nov. ), Chittidilla sheshanensis Luo
(sp. nov. ); Hyolithids: Allatheca yiliangensis Jiang (sp. nov. ), A. xiaoluoguiensis Jiang (sp.
nov. ), Malongtheca malongensis Jiang (gen. et sp. nov. ), M. normala Jiang (gen. et sp.
nov. ), Aristitheca cannoides Jiang (gen. et sp. nov.), Ambrolinevitus meishucunensis Jiang
(sp. nov. ), A. ventricosus euries Jiang (subsp. nov.); Trace fossils; Archaeichnium kunmin-
gensis Luo (ichnosp. nov.), Arthrophycus qiongzhusiensis Luo (ichnosp. nov. ), .Bifzmgites
kunyangensis Luo (ichnosp. nov.), Climactichnites laogaoshanensis Luo (ichnosp. nov.),
Cruziana beifengwanensis Luo et Gao (ichnosp. nov.), Palaeophycus beifongwanensis Luo
(ichnosp. nov. ), Qipanshanichnus gyrus Luo et Tao (ichnogen. et ichnosp. nov. ), Thalassi-
noides xiaoluoguiensis Luo (ichnosp. nov. );Medusoid: Malongmedusa orbiculata Luo (gen. et

sp. nov. ).
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