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wa Flora), Oishi #R5Z£358 %, . Kobayashi RI;f] Nariwa #5%, SeACRES
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D) s RIERAE T BRI, 5D, Danacopsis f Bernoullia £33, KMLIERF
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B Franken R Ii#ify Pélsjor, Stabbarp, Hilsingborg 45 kb i5 138 Rhaetic-Liassic
oI R FoAE A EE, AR AR B PTE M R R BT AR, BRILRIERE Kk Y
ERHE AT RSN R FERREE AT R R ESE, WART 2R i
By, RFERBHEICITIMEEER O TIEHEN L. R M8 R RIR
R TR LS G AR 2R, T2, SA 5 R
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& B —A s, IR BRI ZE N GEE DL, AR REE R T B EERE, B
BHHE (Wealden) HiHY, 1L 2R 24 5 T T e B R B T T 30,

AR L PR, A ek b B R AR R R M R AR R B A e 2R
TR (F1), X-EREAE—HERM TR R,

THXERSEEDE AT LT 1 B % X, 1645 B, B
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H B =2 B R E W OHE R R
EEB: BRSKIR B 3LAR K R TEHEDY
Ruff.rd a-Onychiopsis L5 N R ) (Wealden)
Tib: REYRRAEGME RS EELREER
(SLpE . B B —7) (Dogger-Malm)
Conl'cpleris-Pﬁccnic:psisﬁ?i POSLEE ISR R AR 2 L 74 FTEHERTRERD
) . GHS RARTER R LR REER) (Liassic-Dogger)
Dictyophyllum-Clat'r--g oy s 3B s E=DERSE TS
GES R N —FHRERFTHER) (Rhaetic-Liassic)
CSP T RR, RERNR T HREERD L=BETHELRT

Danaeopsis-Berncullia % FEFEicd (BREGHLTS, WA, 153D (Keuper-Rhaetic)

* Phoenicopsis —If 3%, BR Florin 54K, HEAFMERER/MEABENER, -BEHDE
(Sammelgattung) Phoenicopsis ESEwTELBHY (Gothan 1954, ZHEIEH 320 H).

Wi Danacopsis —J&, ZEBR M T L= 0 SR8 A, BmEE Wuzburg BRI
A 2L (B Lettenkohtengruppe 3, HNBR T _L=A%d, Bl Unterer Keuper) HJI
OATIRE Wy Daneopsis fL47, LA WE HBRALIER P L= Bfe” b, 10
Bernoullia —B3, W Danacopsis —%, B ¥BURJEE Franken By FH5 L=4bie”
iy Lettenkohle g, ZWR Dictyophyllum-Clathropteris K& it Coniopteris-
Ploenicopsis ¥ithyEsG#, KIS Coniopleris-Phoenicopsis YithEEsh By £ Mokish- b
A THRAAE BB, i Coniopleris BRIEFE Yorkshire “rrfkfEid” Hykids
B, EBER Buyfordia-Onychiopsis Wity E WA HET, INE EIEMIER, Byfordia
B Onycliopsis £5BR N BEACH AN B OB e L 7, TOZEZR B A B A R e
#E A LR ET AERDN, X & e FAb Y, W2 BLAE B X
— R,

Danacopsis Bernoullia 3 fy 78 B EHENE My Danaeopsis fecunda, Bernowllia
Zeilleri, Glossophyllun? skensiense, Cladopllebis skensiensis, Cl. Sceianaes.«.. &,
P bR A, (RABRANRIESEN =R p M EN EES FABR &R G, L
3 e V5 IEEPaY Basler Keuper, BHLEERY Lunzer Keuper, Jb3:Ry Virginia-K-
uper AN EE, BAR . RERAL HRYERERICHEWE, BREmibfn, R
Rk R AEFEE_ L= A P, R RSR L= BRr iR (Keuper-
Rhaetic), ZHMERHE,

Dictyophyllum-Clathropteris FEHAR BRI LA R R P BX B, WA
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DS MEEF (Dipteridaceae) R FHEHFL (Marattiaceae) 5%, HEEHN B H
Dictyophyllum, Clathropteris B Marattiopsis &, FhpiEdmiRik£, fnPityophky-
Uwum, Qtozamites, Pterophyllum, Nilssonia, Ctenisyeso--S555, B b MAEERMTR
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terisZone (FHR AT £ M BN BEE S F 284, LTHERR HIFEETDY M.
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Coniopteris-Plhoenicopsis all5 B 1% B L 745 Coniopteris, Phoenicopsis,
Csekanowskia, Ginkgoites, Baiera, Cladopklebis whitbyensis, Cl. denticulata PR
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T SE R P B A R TR AT s ZEBRAR T, R L BRI TR TR AL,
T L¥BCRIEE PR R EAER) I B R R AR IBAE s BRI —%F, AR
YR ER S FERS A F B MRS, T e b B9 7 Mtk R S P v PR TRAC; #EH TR 5T, 2855
BET B R EBR R TRAE, TR B R THRR. AXEENREREMERAREE2R
KA.

Buffordia-Onychiopsis RI£Z B RIS LRSI 4mE 1 it vh A= Ay B s AL iy
WER. X—EmR TS L. TR, LEARHLR, bR HBERHEERE
W E, KB E EW LA S Buffordia, Onychiopsis, Cladophlebis browniana, Cl.
dunkeri, Prilopkyllum boreale, Otozamites Klipsteinii, DR MR I Bracky-
plhyllum obesum, Sphenolepidium elegans, Pagiophyllum gracile &5, Fpiiiitfs
S, Bk RESH RULT, M Lycoptera sinensis BRARERL. Bk RESMMDILATE
%m%%ﬁ%ﬂ@ﬁﬁﬁ%ﬁ%%% Older Potomac f#HEE, FHIRFREEER THERLY
. RISk R AR B R B A AL IR B T RN AL T BSIT R 2E HL R R R B, G b S
BRICIRSER MY, INZRASRES IR & ABRRBR ERHL A R ST, Folr 1R 25 B
BT E AR, FE S 00 AL R 58 2 7T DURR K R AR Mo

Ruffordia-Onyckiopsis F iy E5H g HBLRAL A FEIL T U BYSE VY | 765 b Be
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Bi—7, A ER e S ST AR, R R LR SR 3= Lk
B, WVHERIFEH Buffordia B Onychiopsis SALAT, WEH ML Elazo-
tladus manchuricus, PRI A I Cladophlebis, Baiera, Podosamites
&, XBAH XABEESER TR IR RS A, B 8% 5 48 H B
Buffordia J Onyckiopsis WRIXIEALRERIN T B AL ERYEILST, WA
FIEREE TR R SY, IR BEBUR L ORI EVI R s ZE B AR, Xad ki ftidhbR
BeELR T H RS A305T, IREEER AR TRAL, R R R AR TS s K oo
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MAJOR DIVISIONS OF THE CHINESE MESOZOIC
FROM THE VIEWPOINT OF FLORAL EVOLUTION

H. C. Sz

(Institute of Palaeontology, Acsdemia Sinica)

It is long known that the geological classification of all the complexes during
geological history relies altogether upon the faunal evolution, which does not
always coincide with the floral evolutions. Such major divisions of the whole geo-
logical column as Palaeophytic, Mesophytic, and Cainophytic have been proposed
by Prof. Gothan from the viewpoint of floral evolution, but not universally
been accepted among palacontologists and geologists.

In fixing the geological age of the Chinese Mesozoic formations, the appli-
cation of major divisions from the viewpoint of floral evolution is very conveni-
ent and useful, because of the absence of the widely spread marine deposits
since the beginning of the Triassic and especially since the beginning of the
Jurassic. Such a large proportion of our fossiliferous strata in Mesozoic are fre-
shwater and continental deposits with plants as the chief basis for correlation. As
a tentative scheme, a proposal is here advanced for a major division of the Chinese
Mesozoic strata solely from the viewpoint of floral evolution. The major divisions

are proposed as follows:
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Maior floral Divisions Formations Geological Age
Ruffordia-
Onychtopsis.
Jpper part: The Pantou Series and Wealden
Series its corresponding for-
mations.
Lower part: The Chi-Si Coal Series Dogger-Malm
and its corresponding
formations.
Coniopteris- The Mentoukou Coal Liassic-Dogger
Phoenicopsis Series and its cor-
Series: responding formations, such
as the Tatung Series, etc.
Dictyophyllum- The An-yuan Coal Series Rhaetic-Liassic
Clathropteris and its corresponding forma-
Series: tions, such as the Iping-long
Series in Yunnan and the
Tonking Series in Indo-China.
Danacopsis-Bernoullta The Yenchang Formation in Keuper-Rhaetic

Series: North China.

The characteristic elements of the Danacopsis-Bernoullia Series are Danaeop-
sis Jfecunda, Bernoullia Zeilleri, Glossophyllum shensiense, Cladophlebis skensiensis,
Cl. Szeiana etc., all of which are closely related to the important species of the
Middle Keuper floras of Europe and North America, namely, the Basler Keuper
of Switzerland, the Lunzer Keuper of Austria, as well as the Virginai-Keuper of
North America. The characteristic elements of the Diczyophyllum-Clathropteris
Series are tropical to sub-tropical ferns such as Dipteridaceae and Marattiaceae.
The characteristic genera are Dictyophyllumn, Clathropteris and Marattiopsis.
Seed plants are also represented by many important genera, namely, Pityopkyllum,
Otozansites, Pteroplyllum, Nilssonia, Ctenis, Podozamites etc. This series would
include the geological age between the Upper Triassic and Lower Jurassic. All
species of this series are closely related to the Lepidopteris and Thawmatopteris
zones of Sweden, Germany and Eastern Greenland. The Coniopreris-Phoenicopsis
Series is characterized by a dominant assemblage of Coniopreris, Phoenicopsis,
Csekanowskia, Ginkgoites, Baiera, Cladophlebis whitbyensis, Cl. denticulata and
many other plant fossils which are closely related to the Middle Jurassic York-
shire elements of England. This series would include the geological age between
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Lower and Middle Jurassic epochs. The Hsiangchi Coal Series of West-Hupei
belongs evidently to the Lower Jurassic. The lower part of the Tatung Coal Series
in N. Shansi and the Mentoukou Series near Peking belong to Lower Jurassic,
and the upper part of these formations is probably of Middle Jurassic Age. The
lower part of the Tatung and the Mentoukou Series is equivalent to the Wayaopu
Coal Series (s. str.) of N. Shensi which is underlain a'most conformably the Yen-
chang Formation. The I-Shih-Ts’'un Coal Series of N. Shensi which overlies the
Wayaopu Coal Series, is corresponding to the upper part of the Tatung and the
Mentoukou Series. The Ruf/ordia-Onyckiopsis Series is the uppermost major
floral division of the Chinese Mesozoic hitherto known in China. This Series can
be divided into two parts. The upper part is called the Pantou Series exposed
near the city of Yungan in Fukien. The characteristic elements of this series is
Ruffordia, Onchyiopsis, Cladophlebis browniana,Cl. dunkeri, Ptilophyllum boredle,
Otogamites HKlipsteini and many other characteristic conifer species such as
Brackypkyllum: obesuns, Sphenolepidiun: elegans and Pagiophkyllum gracile. It
contains among the plants a fossil fish more or less comparable to ZLycoptera
sinensis Smith-Wood. The flora of the Pantou Series is apparently allied to or
identical with the Wealden flora of Europe and with the Older Potomac flora of
North America. The equivalent beds of the Pantou Series have been found in
the vicinity of Touli and Tahuichang of the Fangshan district, southwest of
Peking. The Pantou Series in Fukien is undoubtedly equivalent to the Laiyang
Formation in Shantung which is also characterized by many conifer remains with
a characteristic fossil fish ZLycoptera sinensis, and it is highly probable that the
fish beds with Lycopfera in other parts of China and those of Mongolia and
Transbaikalia are of the same age The lower part of Buffordia and Onyckiopsis
Series occurs in the Northern part of Northeast China. The formation is now
called the Chi-si Coal Series formerly known as the Mou-lin Series. The Chi-si
Coal Series in the northern part of Northeast China is now considered to be of
the Upper Jurassic age. It contains Rujfordia, Onychiopsis, Elatocladus manchu-
vicus and many Cladophlebis-remains closely allied to the Lower and Middle
Jurassic species. It is interesting that the species of the two genera ZRujfordia
and Onchyckiopsis which are two important index fossils of the Wealden in
Europe, are present in the Upper Jurassic occasionally also in the Middle Jurassic
of China, Korea and Japan.

For further information pertinent to this subject, the reader is referred to the
discussions in the Chinese text.
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