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(1. RaZI Lm0 TR R, 2 E 300222;
2P RFAGRESER A SN 5102753, P ERA K FREMAF A, LK 100083)

i OE: AR PREASE OB TR SR, A 16 28, RUICHBRTHEY, &7
B, BARARIHY . KPR TFREDUEZBAE, SR, B, AR fme oy, &
FWEL ARLRHRA —E R, ZRY SRS S E BRI LR LER YRR Y
R MR 3 RAML, WP, IR BRARE R UIRRRHE, T EEAE YR I B 2

VIR B2 Y ) P R VLMY — DV A AR R

KB it BRI, AR TR
XEHE: 0529-6579 (2001) 05-0108-05

MESES: pu.e XEERIEE: A

ST ARG T AR A R R AR AE
RWBERARERXZ—, BTHENRMZTR
HEE, KYPREHRBBSSBTIE, MR
ARMEY AR RR L. 1983 4, FEF
FRTEEBZZ LR P RE T LML
A, ZWR, I AH: Tavodium sp., Magnolia
sp., Cercidiphyllum cf. arenatum (Unger) Brown,
Ulmus sp., Betula mioluminifera Hu et Chaney,?
Carpinus sp., Populus cf. glandulifera Heer, P.
sp., Salix sp.1, S. sp.2, Tilia miochinensis Hu et
Chaney, Alnus sp., Acer subpictum Saporta, FLATAY
e AR SEEk, FEEBERTER
TUE I 2H B AR B, B IR A T A R
B, M= ERIaTE Tk, HPmERE
BHEYn, H AT it R, X
SO RAH - EE T ARG =4
WIRBINE, FB IR A K Y e SR A
IR AL T BEALA K.

1 HEER

Mo FEEM M = E R P ER KK
BB, FEAMMNEE IL—H R, LA
X, B, HTHEMBAHE, KEHS
WERAEE. HENMEZEFNT

EHME. HE
o SRS ~

HRZRE 20m
HRZRE 10 m
kBRI A Im

KEEPRRNE, 48T, RAIZEE  I5m
C KARBIKGHHBRE, FEYNA: Pinus
sp., Glyptostrobus europaeus (Brongn.) Heer, Taxodium tina-

[N I R = N |

Jorum Heer, Metasequoia sp., Sequoia chinensis Endo emend.
Wang et Li, Sabina sp., Magnolia sp., Cercidiphyllum articum
(Heer) Brown, Ulmus miopumila Hu et Chaney, U. sp., Fa-
gus sp., Lithocarpus sp., Quercus miovariabilis Hu*et Chaney,
Alnus sp., Betula mioluminifera Hu et Chaney, Populus glan-
dulifera Heer, P. simonii Carr., Salix masamunei Matsuo, S.
sp., Acer subpictum Saporta, Koelrewteria sp., Monocotylo-

phyllum sp., Carpites sp. 3m
2. RERE, KB E 25m
L RAGHRER IS 2m
~ e~~~ ERER ~ ~ ~ ~
TR : RHEHTELSA

2 HYIRRAE K

%Eﬁﬂ%ﬁﬁiiﬂ*ﬁ%%ﬁgﬁﬁ%fﬁ%%
MABR TG, SEaUERTERNSATE 22
JB29F, PR MBWT:

BWTFHY] Gymnospermae

A%+ Pinacese
AR Pinus Linn., 1753
AR EF) Pinus sp.
EH] Taxodiaceae
IK¥AJB Glyprostrobus Endl, 1847
Bk A 4 Glyptostrobus europaeus(Brongn.) Heer
T PI4508 Taxodium Richard, 1810

» EEE. FKHARPSELSYRIME (49702018, 49872008); | HR4E BMA RS ERIE (970215)
WWBHA: 2000-12-26; EEFM: & F (1953-), B, BIEE; BNBERA: &E4E.
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T 947% P4 Taxodiwm tinajorum Heer
P CREROT. sp.

KIZIR Metasequoia Miki, 1941
K CREM) Metasequoia sp.

L F2J8 Sequoie Endlicher, 1847

HHRLTA% Sequoia chinensis Endo emend. Wang et 1i

B} Cupressaceae
[BI¥ )8 Sabina Spach.
FIAA (FKEFY) Sabina sp.
B TP Angiospermae
A 25} Magnoliaceae
A2JE Magnolia Linn., 1753
AR 2E (K SEF) Magnolia sp.
HEFEWHEL Cercidiphyllacene
FEEME Cercidiphyllum Sieb et Zucc. , 1846

JEARIERR Cercidiphyllum articum (Heer) Brown

KiFl Ulmaceae
#B Ulmus Linn., 1753
NH Ulmus miopumila Hu et Chaney
BREM)U. sp.
5¢31-B} Fagaceae
W ERIR Fagus Linn., 1753
ILERECREF) F. sp.
FiIJ& Lithocarpus Blume, 1825
] (R %EFir) Lithocarpus sp.
B Quercus Linn., 1753
W B4k Quercus miovariabilis Hu et Chaney
HEA P Betulaceae
FAAJR Alnus Gaertner, 1791
FAR (R ER) Alnus sp.
¥R Betula Linn., 1753
B-#E Betula mioluminifera Hu et Chaney
PEHHMB Capinus Linn., 1753
7 BEHI(CREF)? Carpinus sp.
HiEl Salicaceae
B Popudus Linn. , 1753
BU5# Populus glandulifera Heer

IR V545 (HLBERP ) Populus of. glandulifera Heer

/N4 Populus simonii Carr.
B (K EH#) Populus sp.
Vijg Salix Linn., 1753
224D Salix masamunei Matsuo
PICREF 1) Salix sp. 1
BR(RE R 2) Salix sp.2
AR Tiliaceae
BW B Tilia Linn., 1753
F4EHR Tilia miochinensis Hu et Chaney
WA HE Aceraceae
& Acer Linn., 1753
E M, Acer subpictum Saporta
T HBFFl Sapindaceae
5488 Koelrewteria Laxm. , 1771
B (R E M) Koelreuteria sp.
WA E R T

BT /8 Monocotylophyllum Reid et Chandler, 1926

BFI (R E R Monocotylophyllum sp.
ARIB Carpites Schimper, 1874

LI (KT Carpites sp.
WA B AR IE KR, B TS h
WA 16 /8 22 #, KK AR THD .6 8 7
P, BE KBBREHY, KPR FHEY LR N
X, B FHED TR R AR R
E,EENA R2RBE —ERM(E ).

3 HHEXHEYBERIR L

3.1 SERBUBRGh A EmEX L

BB AL b 7 A A B AR
B R HY) Woodwardia sp.; B FH Y Pinus
sp., Pseudolarix japonica Tanai et Onoe, Cun-
nighamia protokonishii Tanai et Onoe, Glyptostrobus
europaeus (Brongn.) Heer, Sequoia chinensis Endo e-
mend. Wang et Li, Taxodium dubium ( Sternb.)
Heer, Metasequoia disticha (Heer) Miki, Cupressus
sp.; B T A ¥ Castanea ungeri Heer, Fagus
sturbergii (Nath.) Tanai, Quetcus miocrispula Huzio-
ka, Q.miovariabilis Hu et Chaney, Carpinus shimizui
Tanai, Tilia sp., Acer mifranchetii Hu et Chaney,
Carpites sp.1, C. sp.2, Peylite sp..

FERYEE S bR E ALK PR A
PIBAALA A G TIARHEREARRLL, Forb A A B
FEERIRA 9 Fh, FEMMARABTHEY),
{142+ Pinus sp., Glyptostrobus europaeus, Taxodium
sp. , Metasequoia sp., Sequoia chinensis, Fagus sp.,
Quercus miovariabilis , Carpinus sp. , Carpites sp. .
3.2 SiFRILEEPHTiTE A x L

T PEAERE S L AR LU RE g A ST
DASEAT X LG, BRAAARESON, B F A L P 23R L
F LR B Z o, AT S R R R AN R AR
BB AR A AR 2B AR
s Y, F B X HIE TP AR R
ST LI A Y B AR, BRZ A SR
WA, 380, S AR S A VR AT
7,30 Pinus sp., G. europaeus (Brongn.) Heer,
Taxodium tinajorum Heer, T.sp., Metasequoia sp.,
S. chinensis Endo emend. Wang et Li, Sabina sp.
& , T LI BE v AR A B U AR X ik 2 . IR IR P i
e 2 B 3t AL MO 1 RALHE, IR KB E
A F LR AL BE X FEAR 0 5 1L R 1L RE A
i th A 4 AR [R] SRR L B 9 A « Magnolia sp. , Ac-
er subpictum , Salix masamunei , Populus glandulifera
P. simonit, Quercus miovariabilis , Ulmus sp., Carpi-

nus sp. , Tilia miochinensis .
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Fig.1 Some fossil plants in early Miocene from Pingzhuang coal mine, Inner Mong&ha
1. PEELEL Sequoia chinensis Endo emend. Wang et Li, 45 : 98041;2. LMl Salix masamunei Matsuo, 47’5 : 98008;
3. M CGRER) Ulmus sp. , 45 : 98004;4. H#&KHF Quercus miovariabilis Hu et Chaney, %45 : 98002;
5. %0#E Betda mioluminifera Hu et Chaney, 45 : 89001;6. /N4 Populus simonii Carr., %S : 98003;
7. BEAHGRER) Sabina sp., 5 : 89023;8. JUARFEFM Cercidiphyllum articum (Heer) Brown, %45 : 89002;
9. MM Acer subpictum Saporta, 45 : 89003
FrABESR 80%, A= NRETFEARKEY , RRFEAMXARSEE L A A MEEM R

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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3.3 5SMEXSEQEREAEMAETTLL
RIEHERIRABEDILAT A ZBRIRAM
G T AT, EBHTFH. Sequoia sp., Glyp-
tostrobus europaeus (Brongn.) Heer, Populus zaddachii
Heer, P.balsamoides Goepp., P.nigra L., Alnus
keropaeus Heer, Betula mioluminifera Hu et Chaney,
B. elliptica Sap., B.prisoa Ett., Ulmus drepanodon-
ta Grub., U.protoparvifolia Hu et Chaney, U.
carpinoides Goepp., U.?7 longifolia Roxb., Quercus
castaneifolia Mey., Paliurus zaporogensis Krysht. ,
Carya miosinica Hu et Chaney, Prunus miobrachypoda
Hu et Chaney, Salix miosinica Hu et Chaney,
S.varians Goeppet, Acer subpictum Saporta, Lig-
uidambar europaea . ZAE Y41 A B TS0 45 7 AR
YIREERAK, HV FEA Y #E LUK IR V8 28 B 4
HWAHSMRBEEL, 5T EEREA
Y & A LGB B B A : Sequoia chinensis, Glyp-
tostrobus europaeus , Populus glandulifera , Alnus sp. ,

Betula mioluminifera , Acer subpictum .

4 HEPIBRRA

FEER IR LA TR MR T O £
HRBBREHEY) , TAE YR I 505 & R R
TR | LUK L) REAR ) 3 70 98 IX 2K [ v 38 SR
HEEYA S B M. b g T Y L5
SERE EHVRE MEARRL IR N I B AL A
BHbLEH — 2 BB . Cercidihyllum articum # Wt
BRI MR R T Y LAY E.
Taxodium tingjorum J2& Y7 tH 3 23 v 35 S 8% 1) b
2K, Sequoia , Metasequoia T Glyptostrobus europaeus 8%
WHRB=ZLNNAERDF, BN TALEER K
PEFRILE=ZLHEP.

FIEAYR S ERARR LT FARTE @
RECAT LALLAR , XA AR T 1) o 3
HWFHEYKRZ , ERERD. FE D FH Quercus
sp., Zelkova sp., Ailarthus sp., Carpinus cf.
megabracteata, Tilia sp., Phillites sp., Acer sp.
5, AR RS B 2 R I B0 1 IR R
AR B AR e 3 = PR RS

WA REN E R AR BT E AR
S i V=L 1P Q= & E I 1R R
H B SRR S TER T W IR X AR 2%
S AL ERBE AL IR R I FREE RS AR (R T8 ) o
gt GHEEARICET B B G L B A B8 = 40 1Y)

WS A T R R RO R BT AR
T
R HEFR GRS 5P X EY A A
F HG LA B U4 A 1 A0 HT , S A B R R R
S =D E B B AN, R R AE 18
MRS, FET B R R 158 = 4w 2 THE
ZRARNRFWN 16.5 Ma.

5 EARKRSEHE

HRYE VAR AR AE B2 AT 0 3 000 AL LR 2 4 T, 7T
VAP S 4 oA A 77 1 oy SR oy b BRI
JEAE MR SE R TR LA BE K 60 K 3 65 T IR AR
WORRAE N, T8 W TR V3 BT 3 2 S BV UL
R, 6B 244 Bt XA SR LL ARV L T FEAR Y
LAY T R TR AR S R R &, R — AR
K, % Z AR, 2% &5 OH —E R ELH), m ik
MERBRIKT A 0 B 2RSSR
RS P & AR AR AL AL 52
Bl B b S5 IR VR I R L) 3 S SR R AR TE
&% Y Im T VR R, B X R
& OKIRFE RTR T, MR 7R IR I S |
FA L B SR N, BRA S YL, B
EEUARK . TS, TR YRR = WA Gl
WE AR T B E B Y, R i XA
BRI R R SR A, AR IR B T Y o
Fragt 10120 S R A A B AR R A AR MRRE 95 R
ARSI T H SR TR v R MR AT AR R Rk ot A BE TR
ASHUARARL, B 4 ¥ vt I TR S8 MK 5 9K o R IR
ACARZ [ B iod Y 28 760, 2 A A S S PR IR
AEHAL , — R R E ] BB, B BN
B AFAEA, fEE M FEY NIRRT
MR MTER & . i TR B R 2 B L B
MR E R S SWER T TR AR E
AHEYEIR.

R _E AR 4 A , ST I A 0 B A TR A 0 O TR R
P18 P R TR — 3 SR 21, IR IR X 1) T
P X AL X

BE 3k :

(1] &R NE MRS e all] bR
MR 2 e ok BH M SR BT P T BF BT P, 1986, 14:
H7-124.

(2] AWk, rk e RSB AL R RE ()] .
T #)°7 4, 1984,23(2) : 204 - 214,



112 AR AR (B RBEISD 5 40 %

(3] dEBELTER AT, q‘[ﬂf*%lﬁ?ﬁﬁﬂﬁ (8] TANAI T. Neogene flora Change in Japan. J. Fac. Sei.

HAEYBEST . P EHAEREY (M]3 Rl Hokkaido Univ., Ser., 4, 1961, 11(2): 119 -398.

f§At,1978:1 - 212. (9] BREME, FHEK ARLFEEE=LERRAR
(4] XML BT IS =L myriM]. 0. ZER%E Fruel R R [ 1], KR A 2 BE 2 3], 1992,

o, o I b SR A B TN T RB R R AL, 16(2): 1 -4,

1995:383 - 417. [10] RZHE, EW%,BEE, % PEPFHEDXE.
(5] ZEMe. ) 7R o) BE R 30 O AP B 3R ) A X 58 RoHEEERES A PRESRE, PR E

ZELAEYIRERT SR (). b A &R, 1978 PR R JET B AL, 1983178 - 184,

(21): 43-47. (117 Eg3c. WAt M. L i R A3, 1992:
(6] TTREHMBHAEA. RIMRX X2k (GLTF 146 - 150.

)M A6 HUR AR A, 1978. (12] B0 RESEEHME =LAYHIER 5ES
(7] B FAAMI M), R HHRE R R ER,F IRBEMRTI]. W A A e A R E &

WA A . TR R R AL, 1992 563 G, PEEAYHERX R, Jo5: B R,

- 582, 1983: 164 - 177.

Early Miocene Flora from Pingzhuang Basin of
Inner Mongolia and Its Paleoenvironment

SHANG Ping", JIN Jian-hua®, SUN De-jun®, MU Jian®
(1. School of Materials and Chemical Engineering,
Tianjin University of Light Industry, Tianjin 300222, China;
2. School of Life Sciences, Zhongshan University, Guangzhou 510275, China;
3. Department of Earth Sciences, China University of Geosciences, Beijing 100083, China)

Abstract: Very rare fossil plants from Pingzhuang coal mine region of Inner Mongolia are previously reported. The
fossils described in this paper are well preserved in the strata of Neogene upper to the Yuanbaoshan Formation, and
22 genus and 29 species have been discovered. All of them are belong to gymnosperms and angiosperms. The gym-
nosperms indude Pinus sp., Glyptostrobus europaeus (Brongn.) Heer, Taxodium tinajorum Heer, T. sp.,
Metasequoia sp., Sequoia chinensis Endo emend. Wang et Li, and Sabina sp.. The angiosperms are composed of
Magnolia sp., Cercidiphyllum articum (Heer) Brown, Ulmus miopumila Hu et Chaney, U. sp., Fagus sp.,
Lithocarpus sp., Quercus miovariabilis Hu et Chaney, Alnus sp., Betula mioluminifera Hu et Chaney, ? Carpinus
sp., Populus glandulifera Heer, P. cf. glandulifera Heer, P. simonii Carr., P. sp., Salix masamunei Mat-
suo, S. sp. 1, S. sp. 2, Tilia miochinensis Hu et Chaney, Acer subpictum Saporta, Koelreuteria sp., Mono-
cotylophyllum sp., and Carpites sp. The comparison study shows that there are many members of the flora from
Pingzhuang which were also found in other related areas, such as Pinus sp., Glyptostrobus europaeus (Brongn.)
Heer, Taxodium dubium (Stemb) Heer, Metasequoia disticha (Heer) Miki, Sequoia chinensis Endo emend. Wang
et Li, Fagus sturbergii (Nath.) Tanai, Quercus miovariabilis Hu et Chaney, Carpinus sp. and Carpites sp. from
Qiuligou Miocene flora of Dunhua in Jilin Province; Magnolia sp., Acer subpictum Saporta, Salix masamunei Mat-
suo, Populus glandulifera Heer, P. simonii Carr., Quercus miovariabilis Hu et Chaney, Ulmus sp., Carpinus
sp. and Tilia miochinensis Hu et Chaney from Shanwang Miocene flora in Shandong Province; and Sequoia sp.,
Glyptostrobus europaeus (Brongn.) Heer, Populus glandulifera Heer, Alnus keropaeus Heer, Betula mioluminifera
Hu et Chaney and Acer subpictum Saporia from the Laoliangdi Formation of Neogene in neighbor area Tiejianggou of
Chifeng, Inner Mongolia. Based on the study of the characteristics of the flora from Pingzhuang and the comparison
with those floras from other areas, it is revealed that the age of this flora is belong to Early Miocene, and the paleo-
climate of the Pingzhuang Basin is similar to the neighbor areas. In conclusion, the features of the flora from the
studied area are the same as those from other neighbor areas, and the plants were developed under the condition of
temperate to subtropical zone.

Keywords: Miocene; flora; Paleoenvironment; Pingzhugng of Inner Mongolia



