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The Angara flora flourished in northern China during the Late Paleozoic and evolved and developed parallel to the Cathaysia
flora in China from Carboniferous to Early Permian. Since Late Permian the two floras were mixed in a limited area around the
border of the two phytogeographic regions.
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ANGARA flora constitutes the Carboniferous and Per

mian plants in northern China and has mainly been

found in northern Xinjiang, Gansu Ningxia, Nei Mon

gol and north-east China. The southern limit of the

distribution of the Angara flora in China is roughly a

line from the Telasi River in eastern Xinjiang,

eastward through Alxa, Yinshan, Onder Sum, Xar

Moron River of Nei Mongol to Songhua Lake and
Yanji ofJilin. Some Late Permian elements of the flora

have also been found farther south.
The Angara flora in China ranges from Early Car

boniferous to Late Permian as in Angaraland. The

Early and Middle Carboniferous ones are mainly dis

tributed in northern Xinjiang and generally occur

widely in marine and continental sediments and

paralic facies. The Late Carboniferous ones are

widespread in the continental sediments in the

~egion. The Early Permian plants are poor, but the

W

Late Permian ones are most flourishing and occur
almost everywhere in the region.

The Angara flora in North China may be divided
into Early Carboniferous, early Late Carboniferous,
late Late Carboniferous, Early Permian and Late Per
mian assemblages.
1. Early Carboniferous assemblage (Lepidoden

dropsis- Tomiodendron-Chacasso-ptens assem
blageJ-This assemblage occurs mainly in the
Heishantou, Nanminshui and Dishuiquan forma
tions of northern Xinjiang, and the Lujuatun For
mation of central Jilin. The assemblage mainly
consists of Sublepidodendron xinjiangense Sun,
S. mirabile (Nath.) Hirm, Lepidodendropsis
dilohodes Sun, L. triticea Sun, Lepidodendron
sp., Prelepidodendron varium Radcz.,
Lepidodendron kirghizicum Zal.. L.? pseudo
kirghizicum Radcz., Caenodendron primaevum
Zal., C. karagandaense (Borsuk), Belonophyl-
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lum acirculum Zal., Chacassopteris concinna
Radcz., Cardiopteridium paroulum (Schm.),
Sphenophyllum tenerrimum En., S. pachycaule 3.
Deber, Archaeocalamites scrobiculatum par
vulum (Schm.), Sphenopteris divaricata
(Goepp.), Angaridium panshiensis Zhang et
Sun, etc. The plant-bearing beds are intercalated
by those yielding Visean-Tournaisian fauna. In
addition, in the neighbouring Mongolia at the
same latitude, the assemblage contains
Tomiodendrori! mongolicum Durante, T.
kemeroviense (Chachl.), Angarophloios obscurus
Durante, Andiantites sp., Angaropteridium sp.,
~tc. (Durante, 1976).

2. Early Late Carboniferous assemblage (Angarop
teridium-Cardioneura-Mesocalamites assemb
lage)-This assemblage occurs in the strata rep
resented by Karajira, Batmaineis han, Julidene
formations, and the lower part of Bulage Group.
The assemblage consists of mainly: Angarop- 4.
teridium cardiopterides (Schm.), A. ligulatum
Neub., Belonophyllum accriculum Zal., Car
dioneura sp., Koretrophyllites junggarensis Sun,
Angaridium potaninii (Schm.), A. panshiensis
Zhang et Sun, Chacassopteris concinna Radcz.,
Calamites (Mesocalamites) cistijormis Stur, C.
(M.) schiitzeijormis Kidston, Mesocalamites
jilinensis Zhang et Sun, Newopteris dichotoma
Neub., Cyclopterissp., Cardiocarpussp., etc. The
strata yielding the above assemblages often un
derlie the Shiqi<lntan Formation associates with
marine beds yielding ammonites goniatitid
Neodimorphceras sp., Diabaloceras sp., and
fusulinids Pseudostafella-Profusulinella-Eos- 5.
tafella assemblage. The marine fauna shows
early Late Carboniferous age; the plant as
semblage may be correlated roughly with those

A. Xinjiang region

North ofTianshan

Angaropleridium cordioplemides,

Angan'diumpoleninii, A. mongo!ic;um,.
A. submongo/icum, Cardioneura sihirica,

Neuropteris microphylla, Neuropleris sp.,

Noeggeralhiopsis suhangusla, N. derzavinii

from Ostrov Formation to Mazulov bed of Sayan
Altai area.
Late Late Carboniferous assemblage (An
garidium-Neuropteris-Zamiopteris as
semblage)-The assemblage occurs in the Har
jiawn, Karagang and Konqiping formations. The
assemblage consists of Angaropteridium car
diopteridea(Schm.), A. ?mongolicumDurante, A.
neuburgae Durabte, Angaridium potaninii
(Schm.), A. mongolicum Za!., A. submongolicum
Neub., CardioneurasibiricaZa!., C. microphylla
Za!., Neuropteris orientalisRadcz., N. murassien
sis Radcz., N. d. dichotoma Neub., N. d. piam
baensis Rasskz., N. d. izylensis (Tchirk.), N.
tomiensis(Zal.), N. topkiensis(Zal.), Zamiopteris
d. glossopteroides Schm., Z. d. tailuganensis
(Chach!. et Pol!.), Chacassopteris concinna
Radcz., Noeggerathiopsis subangusta Za!., N.
tomiensis Radcz., N. theodori Tsch. et Za!., N.
tschirkovae Za!., etc.
Early Permian assemblage (Crassinervia
Nephropsis-Zamiopteris assemblage)-The as
semblage occurs in the Lower Jijicaozi Group,
Ulang Group, Aggikbulak Formation in western
China and the Daheshen, TumenIing, Tatouhe
formations in the eastern. The assemblage com
prises Crassineiopteris lanceolata (Chach!. et
Pal!.), Z. tailuganensis Gore!., Z. cf. glossop
teroidesSchm., Sphenopteriscf. kumpaniiNeub.,
S. incrassata Neub., Annularia longissima
Neub., Neuropteris daheshenensis Huang, Cor
dainthus volkmann (Ett.) , C. curtus Sze and
Pecopteris, Paracalamites, Stenophyllum, Cor
daianthus, Noeggerathiopsis, etc.
Late Permian assemblage--It occurs in the
Tomorlong, Quanzijie, and Wutonggou forma
tions in the western part and the Linxi, San
jiaoshan and Hongshan formations in the eastern

SOUlh of Tianshan

Sphenophyllum cf.

verticil/alum

Neuropleridium sp.,

Neumplerls sp.



B. Monolla and Nei Mongol China

Southern Mongolia

Neuroprerts pa Imbaensls,

Angaropteridium cardtopterotdes,

Angarldlum mongollcum, A.potanintt

Caenodendron(» sp.,

Paragondwanldlum stbtricum,

~mwdffldronprooopkmensts

Angaropteridium obrutschevli,

Ursodendron chacasstcum,

U. meleschtffloovil

C. Da Xlngan IJng Mts.

North of Xar Moron River

Angaroptertdlum? neuburgae

A.? mongollcum

A. cardwpteroldes

Angaridtumpotantt

A. submongollcum

Neuroprerts murasslensls

N d. dlchotoma

N orifflta/ts

N tomienSls

Pecopteris sp.

Nephropsls sp.

Noeggerathwpsls sp.,

D. Chanbalshants area

North

Mesoca/amltes jtllnensts,

Angaridlum panshienSe,

A. cf. mongollcum,

Neuroprerts orifflta/Is,

N murassiensis,

N dlchotorna

N sp.,

Anelmltessp.,

Carpolithus sp.,

Crassinervta Ruznetsktana,

Zamlopteris cf. g/ossopteriotdes,

Noeggerathwpsls subangusta,

N d. /atljo/ta,
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Nei Mongol, China

Sphenopteris nelmongo/ensls

S. cf. obtust/oba,

Neuropteris otozamtotdes,

N gigantea, N leaiplngtana

Pecopteris aspera, P. p/umosa,

P. miltonti, ringia? lari/obata

LlnoPlerisd. denstsslma,

L. neuropterotdes,

Lepidodendron ninghstaense"

L. tripunclalum

South of Xar Moron River

Mesoca/amltes d. ctstljormts,

Leptdodendron aff. uxmhentt,

L. cf. tripunetatum, Rhodea shimenensis,

Sphenophy//um emarglnatum, S. cf. /aterale

S. oh/ongljO/ia, Alethopteris shidafenensls

Ca//tpteridium tachtngshanense

Annu/aria pseudosre//ala

Tingta carbonica, T parttta,

Pecopteris cyalhea, P. cando/leana,

P. arboresCfflS, Sphfflopteris netmongo/ensls

Neuropteris ovata, N. leaiptngiana,

N gtgantea, N. mtcrophy//a,

South

Lepidodendron ninghslaense,

Neuropteris glgantea,

N. pseudogtgantea,

N kaipingiana,

Linopteris brongniarttt,

L. neuroptero ides,

N ovala,

Nplicata,

Sphenophy/lum ob/ongljo/ium,

Sphenopleris neuropleroides,

Pecopteris cando/leana,

Tingta carbontea,

Martopleris d. /r.JSquetll"
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2. Early Permian

A. Tiansh region:

South ofTiamshan

NoeggerathlopS(5 cf.

derzavinii

Noeggerathiopsis sp.,

Paracalamttes cr. stenocu~tatus,

B. Monolia and Nel Mongol, China

Southern Mongolia

Nueggerathlopsis derzavinii,

N. slngularis,

N. latifoltus,

N. theodorll,

Phyllopteris heeri

Neurvpteris cr. rhomboides,

Crasslnervia cr. kuznetskiana

C. Da Xlngan Ung Mts.

North of Xar Moron River

Stenophyllumcf. nuinerotum

Pecopteris cf.

comptula

Sphenopteris cr.

kumpanii

Phyllotheca sp.

Conttes sp.

3. late Permian

Angaran floristic region

Comla, lntopteris, Purssongia,

Zamlopteris, Crassinervia, Sylvia,

Compsopteris, Elchwaldia, Neph

rvpsts, Lepeophyllum, Callipt

eris, Clottophyllum, Rhipido-

psts, Pecopteris, Lobatannularia heianens~', L. multi

jolia', Pecopteris condollea-

na", fhyabef', Sphenopteris

taeyuanen.sts', Ptervphyllum

eratum', Taeniopteriscf. integra
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Nonh of Tiamshan

Sphenophyllum minor, S. neo{Jmon'atum,

Pecopteris orienta lis,

};'mp"-'C!opten:5 triangularis. Alethopteris sp.,

Annularia stellata. A. cr. mucmnata,

Lohatannularia ensifolia, Curdaites schenkii,

Tingia carhonica, Shizoneura manchuriens(\

Nei Mongol, China

Astervphyllites cr. equ(\'etiformis

Annularia gracilescens,

Lepidodendron carinum,

L. tachingshanense, Tingia namagucbii,

Pecopteris liu lana,

Rhawpteris hertrandi!,

Cordaianthus volkmann ii,

South of Xar Moron He River

Sphenophyllum thonii, S. ohlungifolium, S..\per.:iosum,

S. sino-wreanum, Annularia stellata, A. orientalis,

Lohatal7l7ularia ensifolia, L. multifolia,

Sphenopteris ten ius, S. grahaui, Fascipteris sinensis,

Pecopteris unngii, P. chihliensis, EmpleC!opteris minima,

Cigantonudea umitu, C. cr. ucuminatiluba, C teayingens(5

Zeileropteris yujiaensls, Taeniopteris halle, T integra,

T taiyuanen~(\·.

C:llhaysian floristic region

Asterophyllum longifulius

Taeniopteril multioptens

Supaia u)(mgii,

Schtzoneura manchurien.lis,

Cordaites pnncipalis,

Pecopteris, Prinueyca,

Neurvpteridium, Calamites, Callipteris zeillerr'

'Cathaysian plant element

•• Angar:m plant element
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Text-figure 1

and mainly comprises Callipteris zeilleri Zal., C.
angustata Zal., C. altaeca Zal., C. heilongjian
gensis Huang, C. adzvensis Zal., C. d. confluens
Neub., Supaia shenshuensis Huang, S. tieliensis
Huang, Xinganphyllum aequale Huang, X. inae
quale Huang, Tychtopteris densinenJis Hu, Cras
sinervia keylmeyeraensis Hu, Comia dentata
Radcz., C. majorSchw., C. yichunensis Huang,
C. xinjiangensis Gu, C. tenuensis Huang, C.
microphyllaHuang, Iniopteris sibiricaZal., Com
psopten's tchirkovae Zal., C. d. adzvensis Zal.,
Sylvia xinjiangensis Gu, S. dabanensis Huang
and Lepeophyllum, Zamiopteris, Sphenopteris,
Rhipidopsis, Pecopteris, Nilssonia, Pterophyllum,
Petscheria, Lobatannularia, etc. (Table 1).

RElATION BElWEEN ANGARAN AND
CATHAYSIAN FLORAS

It seems that the Angaran and Cathaysian floras
had almost developed independently and parallel
from Early Carboniferous to Late Permian in North
China. The composition of these two floras in various
stages are as follows:

PHYTOGEOGRAPHY OF ANGARAN
AND CATHAYSIAN FLORAS IN NORTII CHINA

According to the palaeobotanical data from
China, the main reason of restricted situation of the
two floras is the result of natural barrier of the Tian
shan-Xiingan geosyncline (Li& Yao, 1983) which was
represented by a wide sea in Carboniferous to Early
Permian. However, Dou and Sun (985) suggested

that the sea was closed and the Eurasia formed as a
united land since in the Late Permian Beishan area of
western Nei Mongol plateau some elements of
Cathaysian flora have been found, which indicate that
the Cathaysian flora had mixed up with those of the
Angaran flora. Zhu and Shen (977) are also of the
same opinion. Wang and Wang (987) studied the
Permian plants of Shanxi and pOinted out that Angara
elements did not mix with the Cathaysian flora before
Late Permian. This obviously indicates that the col
lision of the Angaran land with the Cathaysian land
took place somewhere in the end of Permian. The
inversion of Tianshan-Hinggan geosyncline and dis
appearance of sea consequently formed the Eurasia
as a united land where the exchange of the Angara
flora with the Cathaysian could be possible.
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