
Coloquios de Paleonro/ogía,ni’ 45. Edutonial Complutense.Madrud. 1993

The Palaeozoicstratigraphyof China

BAOYU LIN *

INTRODUCTION

The Palacozejestrataare well developedin China. They censistof tAiverse
sedimentaryrockscontaining abundantbiota anémineral reseurces.The re-
cerdeéstudy of the PalaeozoicstratigrapliyUegan in 1882 anélastedfer more
thanenehundredvears.

In this talk we are geing te introduce somethingabout Palaeozoicstnati-
graphysuch as tlie distribution of tlie strata,tlie types of tlie sedimentation,
the classificatienof chronostratigraphyof China. the boundanyproblenis and
the biegeognaphicalprevinces.

1. THE CAMBRIAN SYSTEM

The Cambnianis well developedantA widely distributedin China, with va-

nicus types of sedimentatienantA a vanietyof biotas, antA is nich in mineral de-
positsof phosphate,iren. mercuny.rareelements,gypsumantA salts, pyrite antA
coal. etc- It occurs especialycxtensivclyin thc soutliern part of tlie Nertlieast,
Nerth, CentralantA SeuthwestChina.with the exceptionof thc Altay .Junggar.
Nerth Tibet anéTaiwan.

(1) CambrianSedimentaryandFaunaltypes

The scdimentarytypesof tlie Cambrianin Chinacomprisestableplatferm
type en thc eneliané. antA activegeesynclinaltypc en the etherevenacompa-
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nietA by strongvolcanieactivitiesin sornetAistnicts. In respectof seéimentaryen-
v¡ronments, theneare littoral shallow sea,deepershallowersea, embayment,
semiseparatedsea.lagoen, island are sea,etc. As te the nonmarinestrata, it
is haré te recognizetheir ages, ewing te the lack of eviéentkeys and preefs.
Baseden thc presentmatenjals,tlie CambriancanUe temporarily divided into

threesedimentarytypes.

1. Tite Norlh China rype. It representsa seéimentaryenvironmcntof [it-
toral sea,belongingte stablesedimentarytype. Its tAepositsare mainlyof liglitly
coleuredsandy shale, limestone,dolomite, oolitic límestone antA wormkalk,
with muécracksanéripple-marks.Thicknessis comparativelysmall. Underse-
mi-deseéseabasin en lagoenenvironments,thereare depositeéabunéanttAo-
lomite, gypsumantA salts. As oxygen is comparativelysufficient in sliallow sea
water, so biota is rich, anétheneappearvaniousbenthonicbiotas, suchas fairly
Uig vagrantTrilobites, Arcliaeocyathus,Brachiopoéa,Hyolithids ané Algae.

¿. i nc iiangnan type. it wasformeéin a seéinientaryof éeepshaiiewsea,
environmentoff-sliore or embaymcnttAeposit, generallyof siliceus. carbona-
ceousantA carbonatestrata.darkceleunedantA nich in pynitcs. In tlie compara-
tuvely deepantA calmseawater, oxygen us insufficient, so ut showsreductingen
weak reductingenvironrnents,containingcernparatevelymore organiematter
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anéhydresulphate.Fossilsare mainly of Agnestidaen etherplanktonic trilo-
bites. spongespicules, liyolithids, etc.

3. Tite Southeasternype.This is the sedimentarytype in activenegion.of-
ten asseciatedwith flyscli, flysch-like antA volcanic recks.Such a type is com-

pesetAof rliythmic sandyshale,man. limesteneantA varjeuskind of volcanics
etc. With buge thickness,but fessils are generallynare, including eceasionally
small chitineusin anticulatebrachiepods..spengespicules,etc.

Faunal typcs
During Eanlv Cambrianthereexisted over the world twe biogeographical

rcalms. Onewasthe East or Pacific realm,charactenizedUy yielding Redíjehijé
fauna ané anotherthe West en Atíantie realm, cliaracterizedby yielding Ole-
nellié fauna. During tlic early CambrianChina belengedte the East realm.

Frem MitAdIe te Late Cambniandiere may be recognizedtwe faunaltypes.
Tlie North China antA theJiaagnantypes.The North Chinatype is mainly com-
pesedof benthonicvagrant trilobites; besides.it centainsalse Brachiopoda,
Grastropoda.Hyelithids. Algae. etc. Tlie l-Iiangnan type is rnainly composed
of planktonuctrilobites, small Brachiepodaaud spongespucules.

(11) Classilkationof CambrianChronostratigraphyof China

A unified natienalchronostratigraphicalscaleis baseden the Nortli Clima
type stratigraphicsequence.becauseits beundaniesare clearly definedanéits
biota is nicli. with quick tnilobite evolution.servingthereforeas astandard.The
stnatetypesectienfer the LewenCambnianwasdiesenin EasternYunnan,and
ter Miédie antA tipperCambnian,it wasdiesenin WestennShanéongand Fas-
lera Hubel. Síagesare estabuishedmainly en tic basis en str-ato-txrpcscctions.
For accuratelydetiningtlieir agesanéreliable correlationsamongdiffenent dis-
tnicts. fossil zonesor fossil assemblagesare relied en. lsotopic dating and pa-
leemagnetiedataare also needed.

The CambrianSysteni is divided inte 3 series, lo stagesas fellows Lower
Cambnian:Meishucunstage,Quingzliusi stage,Canglangpustage, Longwang-
míao stage: Miédie Cambrian: Maozhuangstage, Hsuzhungstage, Zhangxia
stage: Upper Cambnian:Gushanstage,Changshanstageand Fengshanstage.

(III) Regional stratigraphieal eharacteristies

Basingen sedimeatarytype. faunal type.geelogicalhistoryanégeegraphi-
cal factens,the Cambnian systemin Chinamay be divided inte 10 stratigraphi-
cal regionsas fellows: 1. Tianshan-HinganRegien.2. Tanim Region, 3. North
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China Regions,4. Qilian Region. 5. Kunlun-Qinling Region, 6. WesternYun-
nan-North XízangRegion, 7. HimalayasRegion, 8. Yangzi Region. 9. Jiang-
nanRegion antA 10. SoutlieasternRegien.

(IV) Stratigraphicalboundaries

1. Tlie lowen boundaryof the CamUrian. transitional formatienbetween
tlie SinianantA Cambrianof China is very developed.Thereare fine centinneus
sectionswitli typical antA widespreaétillites. pliosphatesrecks,varjeuskinds of

faunasantA fieras. Jinling of Yunnan. Omei of Sichuan.Yicliany of Bnbei are
semeof the bestrepresentativesectionsso far discovered.

In alí the CambrianSectiens,below tlie most ancient trilobites thereare
rich shellyassemblageswithout trilobites. In biestratigraphythe appearanceof
tlie most ancicntshelly fauna is taken te mark the beginning of Cambnian.In

China,such fossils begin at tlie baseof Meishucunstage, antA 11w lowest fossil
assemblageis calleéAnabarites. Circotiteca assemblage.

2. BeundariesbetweenLewer anéMidéle Cambrianand betweenMidéle
and UpperCambnian.

The beundaryUetween Lewer antA Miédie Cambnianis drawn betweenthe
Red/it/ñamurakamíi - 1-loifetella zoneanéSitarnungaspiszone (en tlie top of

the Maexhuangian).
The boundarybetweentlie MitAtAle anéUpperCamUnianis put at 4w base

of Gushanian,antA drawn betweenthe DaniesdllazoneantA the B/ackwe/deria

zene.
3. 11w Upperboundaryof the Cambnian.It lies at baseof the Tremado-

cian of North Europe. Ilie higliest trilobite zoneof dic Upper Cambrianin
Nerth Chinatype is the Ca/vine//uMictosaukiazene; in tlie Jiangnaatype it is
the Hedinaspis Charchagia - Lo/agnosiasassemblage,while tlie baseof Ordo-
vician is Onychopygeborea/is - Leíostegium(A/lo/eiostegium)punctatumtrilo-
bitesassemblageor Hesrero/enuszene; in cenedontfacies,it is the appeanance
of Drepanodussimp/exthat marksthe beginningof Ordovicían.

II. THE ORDOVICIAN SYSTEM

The distributienof OrdoviciansedimentationtypesantA sedimentaryregiens
is similar te that of the CamUrian, tlius reflecting the generalgeotectenicregi-
me prevailingin the Early Palaeozoie.Henee.as in tlie Cambrian.the Chinese
Ordevicianmay be divided inte threemain types(stable, mobile. antA transi-
tional) antA ten stratigraphicregionswith some minen changes.
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(Ii Ordovician sedimentation types

Suab/eor p/alforma/ unU parap/atfrrma/ typesedirnentation(North (]Iíi-
na tvpe). It is feuné ja the Tarim (2). Nortli China (3), Yangzi (8) antA Hima-
layan (7) regions.The platfermal typc consistschiefly of carbonaterockswith

hemogeneuslithofaciesof moderatethícknessantA with monotoneusfaunalma-
ke-up. whích neseniblesthe North American rea¡m. dic paraplaiformaldepo-
sits consistmainly of carbonaterock intencalatedwith thin. well-beddedcías-
tic recksof irregular thickness,but witli markeéfacies ebanges.

2, Mohi/e or basin tvpe sedimentation(South-eastChina type)- It is feund
in the Tianslian—Hingan(1), Gilian (4), and Seuth—east(9) regions.The Kun—
lun-Qinling region(5). whicli in the CambrianBelengste the transitionaltype,
and the North Xizang-WestYunnan regien. Re basin Ordovician deposites
are mainly composedof very thick carbonacecus.silicecus.detnital necks(fiysli
type), of graptolite facies. No volcanic recks are prcsent- This 1 ypical south—
easttype is similar te the Australian type. Thc basin depositesare cliaracteni-
zed by volcanie rocks intercalatedwith venv thick. regionaly nxetamorphesed
detrital anécarbonaterecksof unequalthickness,with markedfacieschanges.
AH of these featuresreflect depositionin unstableenvinonments,as feunétypi-
callv in the Hingan subregion.antA the Qilian, Kundun antA Qinling regions.

3. Tite Iransitional type ¡lite Jiangnanty/)e). It includesonly the marginal
facies of platfonms (cg. Nerth Xizang ané west Yunnan (6) en paraplatforrns
anét)f niiobasins (cg. Soutli-eastnegion (9).

(II) Classification of Ordovician Chronostratigraphy of China

A two-fold division into the Lewer antA Uppen Ordovician is new generally
acceptedter thc Ordevician of China en the basis of two different stagesof er-
ganie evoltitien. The graptolites include (1) l)iplegraptiés-sinograptids stage
ané(2) the L)icellegraptidsstage. Cliinesecephalopodsmay be éífferentiated:
(1) the L/.llesmeroceriéa,Endecenida,anéActinoceridastage,ané (2) the On-
cocerida.Tarphycerida.anéDiscocenidastage.Palaeegeegraphicpnevincialism
was distinct in pre—Llandeiliantime. wliereas the post-Llanvirnianwas cliarac—
lerized by cosmepolutanasseciatiens.

TIie Lower Ordovician includes the Yichangian (Treniaéocian).Honghua-
yuantun. Dawanian(Anenigian) antA Guniutanian(Llanvirnian), while the Up-
per-Ondovicianincludexthe Miaopoan(LlandeiliananéCaradocianpars).Bao-
taan (Canadocianpars).Linxiangian (UpperCaradeciananéLower Ashgillian)
and Wafengian(tippcr Ashgillian).
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(III) Boundary problems

In the regionwliere the Ordoviciansequenceis well-develeped.such as in
Yangzi reglen, the upper limit of tlie Ordevician is concennedwith the ageof
«Dalmanitínabeds»(the GuanyingiaeFormation). Wherc thesebetAs centain
the Hirnantia fauna(Trilobite). andDip/ograptusbohemicuszenethev aretrea-
totA as latest Ordovician.

According te the proposalof tlie secondAII-China StratigraphicCenferen-
ce (1979) a twe foltA division of tlie OrdovicianSystemis new generallyaccep-
totA, anétlie beundarybetweentlie twe divisions is tArawn betweentlie Miao-
peun antA Guniutanian,j.c. betweenthe G/ypwgraptusteretiuscu/uszoneané
the Píerograptuse/egansor Didymograptusmurchisonízone.

III. THE SILURIAN SYSTEM

Tlie uplift tliat liad causedthc withdrawalof the CaradecianAsligillianseas
persistedinto the Silurian in tbe samearcas, so a largepad of North China,
SoutliernNorht-eastChina, etc. becamelantA. TIxe Silurian recks as a result
arespneadmuchlessextensivelythanCambrianantA Ordevicianrocks,altheugh
the Silunian seasstill coveredquite a large part of China.

(1) Silurian sedimentationtypesandbiofacies

Threesedimentationtypes(the stableen platfermal,meUjie enbasinal.antA
transitienal)are recognized.

Stratigraphicregiensare as fo¡lews: A-Stable (Yangzi-type)which includes
the Tanim (3), Yangzi (8). antA Himalaya (7) regions; B-Mobile en basinal
(South-easttype) which includesthe Fungan(1), Tianshan-NeiMongol (2), Di-
han(4), Kunlun-Qinling (5), Nortli Tibet-westYunnan(6), antA Soutli-east(10)
regions; and C-the transitional type whicli includes typically tlie Jiangnan

reg~on-

The biofaciesassociatiensinclude:

1. Entirely graptolitic facies, mainly graptolitie shale in the south-east
region;

2. Mixed graptohitic antA shelly facieseccurningin eight regiens:
platformal type (Yangzi.Tarim antA Himalayanegions);
Uasin type (Tian slian-NeíMongol, Qilian, Kunlun-Oinlin,
North Tibet-WestYunnananéKiangnanregions).

3. Entirely slielly faciesof mainly clasticdepositsas feuné in dic Hingan
region.
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Within tlie mobile sedimentatientype the Llandeveryseriesgenerallycon-
sistsof graptolitiefacieswith an Oktavitcsspira/iszeneat top. wliereasthe Wen-
lockian te Pnidolianseriesaremostly shelly er mixed facies~~Within tlie stable
or platformat sedimentatientypc, the lower Llandeverianseries is gnaptolitic
anéthe upperLlandoveriante Pnidelianseriesare shelly.

(II) Classifieationof S¡lnrian chronostratigraphyof China

In China tlie Silurian svstenican be divided jato toar seriesantA sevensta-

ges. such as:
Pridel. Series Yulengsianstage
Ludlew - Series Miaogaoanstage
Wenlock. Series Guandianstage

«Xuishanian»stage
L-lanéeverySeries Baishaanstage

Shinialanianstage
Longniaxianstage

Typical sectionster the Llandovery and Wenlock seriesare locatedin the
berderareasof Sichuan,Yunnan. GuizhouanéHubei Previnces,anéfor the
Ludlow anéPrideli seriesin Qujing, casternYunnanPrevince.

(III) Boundaryproblem

Lot-ver /irni/

The boundanybetwecnthe OndovicianantA Silurian is cleanlvdefinedin se-
ven of the ten stratigraphie regiens, wliere the two systems are mostly
conformable.

In eitlier the mobule or stable regionsthe Lower part of tlie Llanéovervse-
nies is chanacterizeémostly by the graptolitie facies.As the baseof the G/ypto-
graprus per~cu/p¡uszeneis well-markeéat many places.,it has beentaken as
the lower Iimit of the Silunian. Belew it is the Dip/ograpíusbohernicuszoneer
!Iirnannia-Da/maniíian beds.

L/andoverv-Wen/ockboundary

Tlie boundarybetweenthe Llandovery anéWenlock is markedby the top
of the Okraviresspira/is zonewhich is presentin the mobile regiensor the top
of the SpatitognaíitoUesc-e//oni zone which is presentin the platform negicas.
In the entirely graptolitie facies. the bettndany is defined as beeingbetweenthe
Cvrtograpntrscenuifuguser insectus,antA tlie Okravitesspira/is zeneer tirornano-
grapíus grandis ¡ene or Monograptuscrenulatuszone.
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Wen/ock-Lud/owboundary

Tlie boundarybetweenthc Wenleck antA LutAlow is marked Uy thc top of
tlie Ozarkodinasagio-a bohernícuszone. In the graptolitie facies as ja the Sout-

hern antA WestYunnan, tlie baseof Prisliograptusni/ssonzizoneis takenas the
beundarybetweenthe Wenleck ané Ludlow series.

Ludlow-Prido/i boundarv

The boundarybetweenLudIew ané Priéoli seriesis tArawn at the baseof
graptelitePrishograptusu/timaszoneentlie baseof conodontOzaritodínarems-
cheidensíseostcnitornensiszone.

Upper limin

The upperboundaryof 11w Silunian is fairly distinct in uve of the ten stra-
tigraphic regiens,where the SilurianDevoniansequenceis complete.

It is marked by the top of the Ozaritodina remsciteidensiseoswmnízor¡íensis
zene,or the boítonxof ihe Caudicrioduswoschrnidn¿woschmidti zone. antA er
by the top of the Pristiog¡-aptus u-ansgredienszone.

IV. THE DEV<)NIAN SYSTEM - -- -

Tlie CaledonianenQilianian movement.an impertanteventat tlie close of
tlie early Palaeezoic,broughtabout tlie foléing of the Qilian basin into moun-

tain ranges,thsxsjeining Ihe Sirio-Kerean-antA the Tarimparaplatformsliño an
extensivecontinent,a vast expanseof lanéunderdenudatien,which accentua-
ted tlic distinctnessof the northernbasinfrom the Tctliys te the south. In south
Clima, eastof the Kam-Yunnanlandmass.the samemovementcauseéthc fon-
mation of the Soutli-eastCaledonianfoldbelt and the emergenceof the main
Yangzi massif frem Uelow sealevel.Hence. tlic Devonian marinedomain in

South China is limited te Yunnan, Ouizhon, Guanqui,a¡id west Guangdong
Previncesanébeth the Lower antA Midéle Deveniansuccessionsare transgnes-
sive from south-westte nortli-east.Westof tlie KamYunnanlandmasswasthe
subsidingtreugli of theeasternTetliys, internuptedby a seriesof medium-sized
massifs.

(1) Devonian sedimentat¡ontypes

On dxc basis of liuho-facies antA biodc features.thc Dcvoniaxi of China can
be subéividedinto tlie following 3 categoriesané 6 types.
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Calegorv1. Marine faciesof Geosvnc/ina/Region (Mobi/e type):

- The Hingan type developedja the geosynclinalnegionconsistsmainly of ma-
rine velcanic lava ané tuff with sornecarbonateanéis of greattIxickness.
Theneare local unconformitiesantA depositiengaps.Re Ujota is mainlycern-
poseéof benthosnich in endemictaxa. Such a type reflects a shaliew and
ttnstablc environmentwith large depressinganiplitude,anéis represented
by Junggar-Hinganregion.

2. Thc Baoxing type alsodevelopeéin the geosynclinalregiencompniseschiefly
of carbonate.associatedwith clasticsanévelcanicsof considerablethickness
anésubjectedto regionalmetamorphism.Tlie Devonianhere overliescon-
formably the Silunian and aH sequeneesin the seriesare conformable.The
biota consisislargely of rnanv kinds of coralswith graptolitesanétentaculi—
les. Ihe Baoxingtype reflecís an eff-shore,deeperantA unsiableenviren-
ment and is representedby such aneasas west Sichuan.Lijiang antA Mijiang
of West Yunnan

Caiegorv 2JIlari¡w /hciesof p/atfornía/region (stah/eIt-pc)

3. Ihe Xiangzhou type occuringin platformal regionis coniposedof bioclastie
limestene.dolonxite ané manlite efte-n intercalatewjtb clastics- Thc basal
part of the sectiongenerallyis composedof thick-beédedclasties,antA usually
unconfonmablewith the pre-Devenian.The Devonianbiota consistsmainly
of bcnthoswith nuniereusenéemietaxa. This type nepnesentsa near-shore.
shallow wateí envirenmentrich in oxygen anéstnenghydrodynaniicactiví-
tes. It is representeéby such arcasas nonth Guangxi.Central Flunan. sout-
heasternGtieizhou. LongmenshananéOinling.

4. The Nandantypc occunirxgalsein platformalarcas.is composedmostlv bio-
genetieliniestone.delemite,silicceusrock antA black carbenacecusmutAste-
nc. en[y with clastiesiii the basalpart which everliesdiseonfermably¡he pre—

[)evonian . ¡he biota is chanacterizedby the occurenceof amnionoids.ten-
taculites.anépelagic trilobites mostly of coSmopeli tan character. liii s type
representsantA off—shore, ratlien dccpwatenanéstableenvironmentanéOC?-

cnrs tvpically en Seuth-casternYunnanané southwcstcrn(3 uangxi.

Category3. Conrinenna/—Liuora/facies

5. Qilianshan type occuningin intercontinentalbasin is cemposedof red coanse
clasticsintercalatedwith volcanies.Thereare local unconforniitjeswithin fer—
mation- Fhe biota mainlyconsistsof plantsantA Placodermiof cosmepolitan
elements.Thc typical representativeis at Ningxia, nerth síepeel Oilianshan
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6. The Qujing type containing mainly continental red betAs intercalatedwith
marís antA Iight-colourcd sandstone;fainly thickness.The Lower Devonian
containsa ricli vertebratefaunaof typically orientalaspect,suchas: new fa-
milies andgeneraof Galeaspidida,Polybranchiaspidida.antA Antiarchi. The
midéle te upperseriesyields from the lowen te upper lionizens I3otitrio/epis
ané new endemicgenera of antiarchí. Sucli a type occurs in Qujing of
Yunnan.

(II) Classifieationof Devonianchronostratigraphyof China

In South China tlie Devenianis well expesed,extensivelydevelopedantA
markedUy a vanietyof sedimentaryasseciatiensanénich biotas.Thus it ceulé
be selectedas tlie standardsectionof China.

The Lower Devonian includesLianhuashansan,Nagaelíngian,Yijiangian.

andTangdngianenSipainian;tlie Miédie DevonianincludesNabiaenianor Yin-
tangianantA Dongganglnguan,and the Upper DevenianincludesSlietiangiae-
nian antA Xikuangshanian.

(III) Regional stratigrapbical eharaetenisties

On the basisof tlie sedimentarytypes, the histery of stratigraphicdevelop-

ment anépalacontologicalcharactenistics,the DevenianSystem of China can
be subéividedinto tlie fellowing 10 regicas: 1. Tlie Junggar-Hinganregion; 2.
The southTianslian region; 3. The Qilianshan region; 4. The Lengmenslian-
Oinling region;5. Re SouthChinaregíen;6. The seuth-easternChina regien;
7. ‘I’he Ganzi-Lijiang regien;8. Nerth Xizang regien;9. The Qomolongmare-

gien ané10. Qinzlieu region.

(IV) Boundary problems

1. Lower/MidtAIe Devonianboundary.Tlie UoundaryUetweentlie Lewer
antA Miédie Deveníanis fixed betweentlie Nowakiasu/cara zoneand AV. Ita/y-
nensiszeneer near the bottom of Po/ygnalhuscoswtuscouatuszene.

2. MidtAle/Upper Devonian beundary.The beundarybetweentlie Midéle
antA UpperDevonianis drawnnear tlie baseof Polygnathusasymmerricuszone
en in most casesaboyetlie So-ongocepita/usor Nowakia aromen zone.

3. The upper limit of the Devonianfor the ammonoid-beaningsequence
in southGuizhou,South China region is put at the top of the Wock/umenia
zone.Whilc in someplaceof southChina. Ihe uppcrlimit of thc Dcventanis
drawn betweentlie Siphonode//apraesu/cataantA 5. su/caíazones.



Tite Pa/aeozonicstrurigraphy of China 203

y. THE CARBONIFEROUS SYSTEM

The Carbenifereussystemof Chinais remarkablyweIl develepedanécoal-
beaning, nellecting thc luxuniant gnewth of vegetationantA the censequentfer-
matíerxof the coal measures.It includesa numberof sedimentaryassociatiens

of different facies, normal nenitie carbonates,panalicceal-bearingclastics.oc-

casionallywith lavas and pyroclasticsantA/en flysch ané continentaldcpesits It
is markeé Uy a new surgeof life, as well as rich mineral deposits,such as iron

manganese.aluminium. pliespliate,fine-cUy, antA gypsum.

(1) Carhoniferous sedimentation types

On the basis of lithofacies. biotic featuresanésedimentarydevelopment.
tlic Carbonifereusof China can be subdividedinto the following leur main
types.

- The normal nenitic type developedin tlie varjeus regions are mainly
compesedof bieclasticlimestone,usually 1000-2000m in thickness,with com-
paratívelycompletesequences.Many biota fleunishedanémay be divided into
twe types accondingte the bentheniccliaracteristicsof eanly Lewer Carbonife-
reus: tlie Syringorhvris-Siphonophy//iasubtypeis representedUy Bolohulu of
Xinjiang. Panshiof Jilin and southsíepeof Qilianshan.tlie Eacitartstites-Pseu-
daura/inia is representeéUy South China.

2. [he líttonal coal-beaningtype ceversa bread territeny. lEs characteri-
zed by coal seriesel alternationof marine antA continental deposits,with less
thicknessanésimple cyclical textures.The launaantA flora- ~~trenuniereusané
cosmopolitan.The ceal seriesof tlie Lower Carhonifeneusrestnictly distributed
in nerth of NortheastChinaanéQilian-Helan Mountains.

3. The velcanictype developedin tlie geosynclinalregionsconsistsmainlv
of marineclasticswith velcanic lava and tuff anéshewgreatclianges iii litho—
facies anéthickness.There are local uncenfermitiesanédepesitionalgap. lts
fauna is mainly coniposedof brachiopodsané cerals accempaniedwitli sorne
ammoaites.This type occurstypically in East anéWestJunggar,North Tians-
han, rxortli of NertheastChina. Kunlun Mts. anéQomoloagmaarea.

4. Flysch type develepedin the transitienalregiensconsistsmainly of cías-
ties with coal-bearinganécarbenatite,lecally intercalatedvolcanierocks. With
gneattliicknessanécomplex cyclical textures.This type wasrestrictlv éistnibu-
ted in Xiao TanggulaSlian of South Qinghai.

(II) Regionalstratigraphicalcharaeteristies

On the basisof tlie distniUution of the varioussedimentaryassociationsané
fossil content,nine stratigraphicregions may be tAifferentiatedas follews: 1.
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The Tianshan-Hinganregion; 2. The Tarim region; 3. The Qilian-Helanregion;

4. The Noiili China regien;5. Ihe Kunlun-Qaidamreglen; 6. Qinling-Dabei
region; 7. Tlie Nerth Tibet-WestSichuanregien; 8. The SouthChina region;
9. The Qomelangma-WestYunnan region.

(III) Classiflcation of Carboniferous chronostratigraphy of China

The secondAII-China Stratigraphy Cenferencein 1929 adoptedtwe tAivi-
s¡onsof the Carbonifereus,insteadof the formenthree,enthe greunéstliat tlie-
re is a sharpcontrastbetweenthc Lewer seriesanéthe formenMidéle antA Up-
perseriesja termsof organieevolutien.lithology, sedimentatonalenvirenment,

anépalaeogeography.
Tbe Lewer antA Upper Carbonifeneusare respectivelycalleé Fengningian

(equivalentte the Dinantian of Western Europe antA the Mississipian of the

USA), antA the Hutainian(equivalentte the MoscoviananéUralian conibined).
The subdivisionsof the Carbenifereusof Chinaare as follows:

Upperseries(Hutianian)
Mapingianstage(Unalian of tlie Russiansubdivision)
Weiningianstage(Moscevianand Bashkinianof the Russiansub-

division) os
Dalaanstage
Huashibanianstage

Lower series(Fengningian)

Dewnian stage(Serpukhovian)
Datangianstage(Visean of WesternEurope)
Yanguanianstage(Teurnaisianof WesternEurope)

(IV) Biogeographicprovinces

Considerationof tlie feregeingbiostratugraphicdatasuggeststhe existence
of three Uiogeegraphicprovinces in Carbonifereustimes in China, namely,
South China, the Northern basin,anéSeuthwestChina.

SouthChina Prevince:The southChina Previncesis characterizedby bent-
honic life of Inde-Pacificonigin with strong regionalfeatures.Duning the Early
Fengningnianbothcorals (Pseudaura/inia)ané brachiopods(Fochoristiles ané
Marúniel/a) are typically chinesefornis, which spreadwidely oven southChina,
but they are absentfrom tlie Northernbasin region. In late FengaingianbotE
cerals (Kueichauphy//um, Heo-rocaninia, Yuanaphy//urn) antA brachiepeds
(Kansue/la,Gando/ma)still refleet theurstronglyregional featuresanéare dis-
tributed ah oversouthChina. The southChina faunascentaina few elenxents
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of West European antA North American faunas only at the high of the
transgression.

Narlhern basin pravince: The Northern basin prevince has a profusien of

ammeneidsantA brachiopods.but ceraisare not numereus.there.the early Le-
wer Carbonifeeusfaunasare closely akin te thoseof North AmericaantA Sibe-
nia, while in the wcsternpart of the regionthe faunasare mixed with someCen-
tral Asian anéWestHuropeanelements.The main brachiopodsare Syringothy-
nsanéRanaja, and the cenalsare representedby tiugivarnac//a anétiiphonaphy-
//iu. In the Late Carbonifereus, as a result of negressienoccurning in the Nort-
hern Uasin, the marineconnectienwith the North America previncewasseve-
red. With the onsetof the LateCarbonifereustransgressionbeth the Northern
anéSouthennrcgienswere furthersubmergeé,so the faunalcharactersare cío-
sely related te thoseof the Urals, the RussianPlattenmanéthe Palaeotethys.

SounhwesrChina pravince:The SouthwestChina province is characterized
Uy niixeé fauna,Le. bethcoralsanébrachiopodsfeunéin SouthChinaand ‘the
Northern basin are known te havefleurishedside by side here.la the Qemo-

[angina anca antA Central Tibet thereare colessalCarbonifereusdetnital de1M)—
sits which bear faunaswitli Gonéwanaaffinities, it is interestingte note that
Gendwana—typefaunasappearedin the Late Carbonifereus.

VI. THE PERMIAN SYSTEM

In Chinathe Early Permianis similar te the LateCarbonifereusin Such fea-
tures as the extent of marine transgression.ané the basic tectenic frame ané
palaeegeognaphicaloutline. The North China antA Tarim platforrnsstooéaspro-
minenttectonieunits that separatedthe NorthernUasinsand the Northern bio-
geographicalprovince frem the Palaeotethys,witlx its typical faunas, te Ihe
south. Southof thc Yanlung ZangUoRiver in Himalayaregionthe G/assaplenis
flora and the cold-waterlauna(Stcpanovie//a)appeaneé,which inéicate¡helink
with ¡he (iondwananlerms.

By the endof the Early Permian,crustalnxovementsbroughtabeutthe leí-
tAing antA uplifting of the Nerthernbasins. In Late Permiantimes the Oinling-
Rulan meuntainsmarkedthc beundaryof the Lané in the north antA the seas

in the south. a situatienwhich persisteduntil the Tniassic.

(1) Permian sedimentation types

Being distributedover alí China, the Permian censistsof the Platformal.
geosynclinalantA transitional sedimentarytypes.According te depositionalané
palaeentelogicalcharacters,they mav be divided inte seventypes:
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1. The Wujiaping (Yangzi type) -platformal type- consistingof shallew ma-
nnecarbonate.

2. The Ganzhongtype (Jiangnantype) - platformal shallew marineané
coal-hearinglittoral lagoenalfaciestAeposit.

3. The Cuipingshantype (Seutheasterntype) - shallew marineanéceal-
bearinglitteral lageonalfaciesand continentaltAeposit.

4. The North China type - continental eoal-Uearing clasties and red

deposits.
5. The Kunlun type - geosynclinalfacies,consistingof cyclical tAcpositsof

clastiesantA carbonatites.
6. The Hingan type - geesynclinalfacies compnisingpyroelasticswith me-

tAico-acidic ¡aya antA carbonatites.
7. The Qomelangmatype - platformalfacies,normallyshallow marineantA

intercalatedwith glacial tAeposits.

(II) Regional stratigraphical ebaractenisties

Permianrocks are widely distributedin China and are characterizedUy a
considerablerangeof tAepesitsantA a profusionof biotas,bethmarineanécon-

tinental. On the basis of thesefactors, the PermianSystemin China may be
divided into the follewing 10 stratigraphicregions: 1. The Tianshan-Hinganre-
gien; 2. The Taniai region 3 The North China regien: 4. The Kunlun-Bayan
1-lar regien;5. The Xizang-WestYunnan region; 6. The Oinling-Yangziregion;
7. The Jiangnanregion; 8. Ihe seuth-eastregion; 9. The Himalayan region;

JO. Tlic Taiwan negion.

(III) Classiflcation of Permian chronostratigraphy of Chuna

The Permiansystemof China is traditionally divideé into 4 stages,belon-

gingte twe series:

Lower series(Yungs¡nianserles)
Qixian stage

Maokonanstage

Upperseries(Lopingian series)
Wujiapingian stage
Changxingianstage

<IV) Biogeographie provinces

On the basis of fossil distributien, the Permian in China apparently contains
3 biogeographicprevinces:
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1. Norlitern (Barca!) province: containingchiefly colé water faunaof Arc-
tic provinceantA a few warm water elementscliaractenizedUy generasuch as
Monadixodina, Lyruo/asma, Spiríjére//a, Yakov/evia, Waagenophy/lurn;the

continentaltAepesit are charactenizedUy the Angara flora.
2. Souahern(warm water) ar Tetitysprovince: It has copicus depositsof

warm-waterbenthos.suchasfusuliniés,cerais,anébrachiopods.xvhich arecíe-
sely allied te theseof the Tethyanprevince.Ameng tlie chief representatíves
are fusuliniés (Misel/ina, New«-hwagerina,Nearnisel/ina,Pa/ydiexodinaand Pa-
laeotusulimt), cempeunécorals (Pa/yíheca/is. Ipcipity!/um, Iranophy//um,
Wennze/e//aaud Waagenaphy//am) and brachiepods(Manticuhj’cra, Gryptospi-
nifér. O/dharnina).Representativeplantsincludesuchgener~xasGiganuanac/eu,
(;iganitaj»eris. Lobatanu/aria anéSphenapity//am, alí typical of the Cathavsian
flora.

3. 1-lima/aya Pravince: consistingof celé water elementssuch as (?osirfr-
rina, laenia/haerus, Verbeckiel/a, Tracitvpsammia, Lytua/asma,ané I7ndam-
plexus, associatedwith the Gondwanaflora.

(IV) Roundary problems

1. Tite Pern.¡ian-Carboniferausbaandary

la China the Iewer bourxdary of the PermianSystem is tArawn at the base
of the Pseudafasa/inamac//en or Propapanaceraszeneof dxc Longyin Forma-
tien. e.g. hetweenthe Asselian anéSakmanianage.

2. Lawer-UpperPermianbaandarv

Ihe boundarybetweentlie Lower antA Upper Ferian is drawn at the top
of the FusuliniésNeamise//ina-Candanafasic//a zone.

3. Perrnian- lríassic boandary

In most arcasof South China, as the PermiananéTniassicSystemsfonm a
continuossequence.a biostratigraphicbeundarybetweenthemis stressedantA
that is placed betweenthe extinciten of Pa/acafusulina,Ho/adiscoceras,¡‘sea-
Uatira!ites, P/earanodacerasantA the widespreadappearanceof O/aceras, (4-
hiceras, C/araía wangí en at the top of conodont Neagonda/e//asubeaninara
citangxingensis- AV. def/ectazone.




