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THE ORIGIN:; EVOLUTION AND DISTRIBUTION OF THE
CATHAYSIAN FLORA IN EAST ASIA

Li Xing—xue
( Nanjing Institute of Geology and Palaeontology, Academia Sinica, Nanjing 210008)

Key wrods Cathaysian flora, origin, evolution, distribution, E. Asia

Summary
The Cathaysian flora has long been known as one of the four major floras during the Car-
boniferous and Permian times: the others being the Euramerica, Angara and Gondwana floras-
Although the Cathaysian flora includes many genera of Euramerican aspects, and some
forms are even specifically identical with those of other floras, it is, however. distinguished by

the presence of such endemic and characteristic genera.or plant greups as; 1) gigantopterids, 2)
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emplectopterids. 3) lobatannularians. 4) tingialeans, o) fascipterids. 6) Conchophyllum. 7)
taeniopterids (endemic spp- ) and 8) Oriental lepidophytes (Li Xingxue, 1995).

1 Origin of the Flora

The research history of the Cathaysian flora, since the first founding of the leading taxo-
nomic group-gigantopterids by V- Richthofen in 1870, has lasted for more than 120 years(Li
Xingxue. 1996).but the origin of the flora still remains as yet unsolved-

The climate and ecological environment of the floras in East Asia resemble basically those
of West Europe and North America since the Early Carboniferous time, and many genera and
species of the Late Carboniferous flora in East Asia still have a great resemblance to some of the
Euramerican Phytogeoprovince in spite of the fact that there existed a small number of plant
groups or endemic forms which are typical of the Cathaysian flora- The prevailing opinion holds
that the Cathaysian flora originated from the Early Carboniferous or Westphalian Euramerican
flora- However, in recent years, some neuropterids, e-qg- Paripteris gigantea and many forms
of Linopteris, were found to make their first appearances in the Visean and Namurian A in
China respectively, but they did not occur until the Westphalian in West Europe- Lepidophytic
plants also appear to have occurred earlier in China; of which, some Oriental forms are found to
appear in the Early Carboniferous- Moreover; Lepidodendropsis; and Sublepidodendron
mirabile which are considered separately as diagnostic genera and species for the transition from
latest Devonian to earliest Carboniferous in the Euramerican Phytogeoprovince, also have an
earlier occurrence and wide distribution in the Middle and Late Devonian of China- It is further
noteworthy that some characteristic plants of Sphenopsida, e-g- Sphenophyllum lungtanense
and Xihuphyllum (Chen Qishi, 1988) are found in the Upper Devonian of South China- More
or less similar phenomenon is also known in palynological records- For example, disaccate
pollen (e- g- Limitisporites) already appear in the upper part of the Lower Namurian Ts-
ingyuan Formation (equivalent to the ammonoid Ez zone), and are progressively increased and
diversified from the lower part (H zone) to the upper part (Rz—G1zones) of the Hongtuwa
Formation, while in West Europe. they first appear in the Westphalian- The case is similar
with some fossil animals- For example, the ichthyoid genus Bothriolepsis traditionally consid-
ered to be diagnostic of the Late Devonian in Western countries: occur in older strata in China-
Therefore, it is doubtful whether the traditional European scheme for stratigraphical and
palaeontological correlations should be applied in China- In consequence, it is proposed (Li
Xingxue et al-. 1993) that the Cathaysian flora might have originated from the Procathaysian
flora which perhaps existed mainly in the Early Carboniferous in China-

Recent studies of the Late Palaeozoic geotectonics in East Asia also afford us evidence in fa-
vor of this proposition- The Cathaysian landmass first suggested by Grabau (1923 —1924),

which might be.regarded as the cradle of the Cathaysianflora, has lately been reconstructed and
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Tab- I Comprehensive correlations of age (stage), phase, subprovince,
representative formation and plant assemblage of Cathaysian flora
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renamed the Cathaysia Composite Continent (Lin Jinlu, 1987, 1989), continental Terranes
(Metcalfe, 1988), Micro-continent (Nie et al-, 1990), paleo-blocks (Cleal and Thomas,
1991), etc- All of these geotectonic units are supposed to consist of some islands which were
situated in an open sea and generally separated from one another by a somewhat long distance-

The condition was favorable to the development of endemic elements-

2 Evolution of the Flora

The Cathaysian flora can be divided into the Early, Middle and Late Phases (Li Xingxue,
1963), each phase is in turn divided into Members A and B and each member contains 1—2
plant assemblages- Here is a comprehensive summary of the current opinions on the geological
duration of these subdivisions with their representative rock formations and corresponding plant
assemblages (Table 1.

The Late Carboniferous and Permian deposits are rather well-developed and widespread in
North China where the biostratigraphical sequences with the successional plant assemblages
range from the Penchi Formation to the uppermost Shihchienfeng Formation without percepti-
ble breaks- The rock formations in the lower part consist of alternating marine and terrestrial
sediments, but gradually increasing in terrestrial content in their higher parts until becoming
entirely terrestrial deposits- Thus North China, especially Taiyuan of central Shanxi, has been
considered as an ideal region for studying the evolution of the Cathaysian flora-

As shown in Table [ .

1). The Penchi Formation (Hongtuwa Formation in Northwest China) is characterized by
the Paripteris gigantea Linopteris neuropteroides-Conchophyllum richthofeni Assemblage in
which the Lycopsida take the most important place, Filicopsida and Pteridospermopsida the
next, while other taxa are relatively less in number- This assemblage shows the general aspects
in its Early Phase of the Cathaysian flora, with no significant difference from the Late Car-
boniferous flora of the Euramerican Phytogeoprovince: but with the first appearances of some
typical Cathaysian elements such as the unique genus Conchophyllum, Tingia hamaguchii of
tingialeans: the Oriental lepidophytes, i-e- s Lepidodendron oculusfelis, Lep- posthumii and
some endemic forms of neuropterids (e-g- Paripteris kaipingensis, Linopteris spp-)-

2).The middle-upper part of the Taiyuan Formation considered previously as equivalent to
the Stephanian of West Europe has been almost all referred to earlier Permian (Asselian) since
1987 owing to the current international twofold system for the Carboniferous accepted in Chi-
na- The Taiyuan flora is named the Neuropteris ovata-Lepidodendron posthumii Assemblage
in which Lycopsida together with Sphenopsida; Filicopsida and Pteridospermopsida are domi-
nant groups- One of the assemblage features is the abundant appearance of the Oriental lepido-
phytes which distinguishes it from the coeval floras of the Euramerican Phytogeoprovince-

As very few plants are found from the lower part-of the Taiyuan Formation in North China
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proper, the Stephanian flora is scarcely known- However, some authors have believed that the
Stephanian flora of China may be represented by the plant fossils collected from the lower part
of the Taiyuan Formation yielding the fusulinid Montiparus-Triticites zone in the Junggar coal~
field of Nei Monggol: the Jishuihe section in Hancheng of North Shaanxi. the Yaogou section
in Zhongwei of Ningxia etc- (cf- Wu Xiuyuan, 1995, pp. 112—113).The flora contains the
important elements recorded in the middle and upper parts of the Taiyuan Formation such as
the Oriental lepidophytes (i- e-» Lepidodendron oculusfelis, Lep- posthumii, Lep-
szeianum , Cathaysiodendron nanpiacense), many species of Sphenopsida and the pecopterids
and moreovers the important elements Neuropteris ovata and Tingia hamaguchii are by no
means scarcely seen- It is thus difficult to find any definite taxonomic difference in the plant as-
semblages between the lower part and the middle-upper part of the Taiyuan Formation- There
are neither obvious changes between the latest Carboniferous and the earliest Permian floras in
China as in the Euramerican Phytogeoprovince-

3)- Although there is no remarkable break between the uppermost part of the Taiyuan
Formation and the lowest part of the Shansi Formation, the flora of the latter can be distin-
guished by a sudden decrease in the lepidophytes and the presence of such typical Permian
Cathaysian elements as Emplectopteris, Emplectopteridium, Lobatannularia sinensis and
many (no less than 100) new forms of Sphenopsida: Filicopsida and Pteridospermopsida-
These indicate that a conspicuous floristic change might have taken place between the Asselian
and the Sakmarian — Artinskian in North China-

4). Nearly at the end of Early Permian, when the Lower Shihhotse Formation was de-
posited and the climate became gradually drier, the Cathaysian flora grew even more luxuriantly
and reached its acme- This is especially shown by its most important and exceptionally well-
developed representative plants such as Gigantopteris; Gigantonoclea, Cathaysiopteris of the
gigantopterids, Tingia carbonica, Emplectopteris triangularis and many new species of
Sphenopsida and endemic forms of taeniopterids- At that time, the coalforming process largely
ended in North China proper except in central Henan, northern Anhui and northern Jiangsu
where some coal seams still occurred-

5). At the early Late Permian, Northwest China and North China proper successively
changed to rather dry and hot condition- The Upper Shihhotse Formation consists of variegated
clastic deposits with plenty of plant fossils, among which Lobatannularia; Gigantonoclea,
Fascipteris and Sphenophyllum reach their peak stage, while the Mesozoic forms increase to
40% of the whole flora- The conifers are also on the increase. Coal seams can only be found in
certain horizons in central Henan, northern Anhui and northern Jiangsu-

6). During late Late Permian. more severe dry climate governed North China. as indicated
by the prevailing purplish red sediments of the Shihchienfeng Formation, in which only some
drought-enduring plants can be found in the silty, sandy concretions- In general aspects the

Shihchienfeng flore, knawn as the Ullmannia bronniirY uania magnifolia. Assemblage, con;
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sists mostly of genera numbered with single species and is dominated by conifers- It is distin-
guished by the presence of almost all the representative plants of the Zechstein flora, although
40% of the whole floristic components (e-g- > the genus Yuania, and the species Taeniopteris
taiyuanensis, T nystroemii) are derived from the Upper Shihhotse flora- It contains also a
few Angara elements; i-e-, Tatarina and Phylladoderma- The interesting composition of the
Shihchienfeng flora indicates further that the phytogeoprovincial features in the Norhtern
Hemisphere since the Late Carboniferous almost completely disappeared near the close of Permi-
an, at least in North China-

In South China, the late Late Carboniferous is nearly all of marine origin and the Permian
consists chiefly of marine sediments intercalated with terrestrial and sometimes intrusive and/or
volcanic rocks and coal seams- Since plant fossils are relatively rare and not well-preserved. the
study on the Cathaysian flora is not so intensive as in North China.- However; as shown in
Table |, the representative rock formations and their plant assemblages in South China can be
approximately correlated with those of North China; with the exception of the late Late Permi-
an flora- Especially in the border area of Yunnan and Guizhou as well as northern Xizang (Ti-
bet ). the late Late Permian floras differ greatly from the Shihchienfeng flora of North China-
There were dense forests along with marine coast swamps and lepidodendroid plants: though
only a few forms,occurred in high abundance and geographically with a wide distribution- Tree
ferns of Psaronius and gigantopterids have often been found, and the coalforming conditions
persisted until the end of Permian- All these appear to indicate a hot; humid and rainy environ-
ment which was quite different from the hot and very dry ecological condition for the Shi-
hchienfeng flora of North China-

3 Distribution of the Flora

The geological distribution of the Cathaysian flora has already been mentioned above, and
the possible phytoprovincialism during Late Palaeozoic is briefly shown in Table II. Hereis a
discussion on the geographical distribution of the flora-

In the vast expanse of East Asia, the area North of the Tianshan-Hinggan zone of China is
recognized as the Angara Phytogeoprovince and the relatively narrow area of southern Xizang
(Tibet) and western Yunnan belongs to the Gondwana Phytogeoprovince, while the remaining
extensive area all belongs to the Cathaysian Phytogeoprovince- This phytogeoprovince can be
further divided into the North China and South China Subprovinces (Li Xingxue and Yao Zhao~-
qi- 1985; Li Xingxue and Wu Xiuyuan, 1996). The boundary between both subprovinces runs
roughly along the south foot of the West Qilian Mts-, the north side of the Qinling Mts. , the
northern piedmont fold zone of the Dabie Mt-, extending northeastward through north of
Lianyuan Harbour and across the Yellow Sea. to the northern part of Maiya, central Japan-

These twe subprovinces are generally similar in main floristic aspeets, but the late Late Permian
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floras in South China. especially in Southwest China were much more developed than the flora
of the Shihchienfeng Formation in North China- The Late Carboniferous sediments in South

China are almost completely of marine origin with few plant remains-

Tab. Il Chart showing possible phytoprovincialism during Late Palaeozoic
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The boundary between the Cathaysian flora and the Angara (Subangara) flora in the
northern part of North China is relatively clear- It begins in the Aksu district of southern Xinji-
nag: running eastward along the northern border of the Tarim Basin, reaching the northern
slope of the West Qilian Mts- through the Longshou Mt and then northeastward across the
Tengger Desert, extending through the Zhengxiang Bei Qi, along the Xar Moron River Val-
ley, and finally connected with the Siping~Yuanji geotectonic line before entering into the sea-

Our knowledge is still inadequate for determining the boundary between the South China
Subprovince of the Cathaysian and the Gondwana Phytogeoprovince- It has been, however:
proposed recently (Li Xingxue and Wu Xiuyuan. 1994) that possibly the boundary runs along
the Bangong Co-Denggen suture of the Qinghai-Xizang plateau, and turns abruptly southward
near Qamdo in eastern Xizang. and then extends through southwestern Yunnan to link up with
the Pham Som and Bentony-Raub geotectonic zone of Thailand —Peninsular Malaysia- It con-
tinues further southwards across the west part of Djambi in East Sumatra to the Indian Ocean,
and then changes to E-W direction along the deep sea trench south of Java and turns northeast-
ward through the Banda Sea to connect with western New Guinea where a Permian mixed

Cathaysian-Gondw ana flora has been found-



