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PRy IE R EERRVIRET S

X 2 %

(hER R & A AR

fEdv Al B RS R TR SR 8 il R OARAR R AEAT T o4, REHS
HEF TR, 1958 8, tEEFIL LI EM TIE, Y EF - LEmENE ST, \E
R LSRR ET —EiRE, SR, RERESMN —kirdr BB T i S sHT- e
o
BrifiEdh R _EEB RARE LI G S ERABE RO HA, WMA Py MFSFRREX
— BT, HEEEENRE KGO ORFH GRS RIS IRERKESSE, EHIETFEILRE
MR R, BRTBrERRNIEN 2 N\RESRHHEEER O/, 4585 T1937
SEVFE M — ARSI A R BN, IER AR G IH R SR LS, B — A Y T4
RTEFIE B &-Fairaa R 2,
B X E W
Kk EBE Polypodiaceae
(ERR L E 1—4, 7-9)
BREEX—HANNBT TS B TS BN S/, J8TFH R BIHE, SHE—KEK
EF, SR B LR, AR AL, FHIAE, S —E, ¥  REFE, £ —HE
BHAE, AFMRR IR ISR, BT8R, TIRAR LT LS.
1) 40X 28.75 fik , lFR M=, wmE 1,
2) 37.5X 35 ok, R B HE, w2,
3) K49 35—37 ok, Bk 22.5—27.5 ok, tuE 3,4,7.
4) K49 27.5—30 f#ok, B K 17.5—20 Tk, 2uE 7,8,
#B%H Filicales
(ERI ®|5)
HATFHEEN 32.5 ik,
T RERY, RE AT, AR50, 58, KER I ATFPREZE, 5zl
R, M5 dh, SRR, ZEHBERE, FHAKGARESHTZHREE.
- Kk EZE#H Polypodiaceae
- (BRI & 6)
HFHIEE N 32.5 f8k,
R MEARTE, RERE=A., BA=54E, KENBTFEEZ 1/2—2/3, s8¢
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-8, %, #EFH,
¥ Gymnospermae
$RE Tl Ginkgoaceae
88 Ginkgo biloba
(BRI B 11, ERE & 6)

BREAIE S bRk i, SRTARIEMRIFISRITIEH 2R, fbatEiresiri b
%, %K 27.5—37.5 $4k, B 17.5—20 £k, ’
R AR AR, BB IR, SRR, SR, R AMERCREE,

Ginkgo aff. biloba
(ERI B 10,12)

PRk 22.5—23.5 3ok, [ 12.5—16.5 {3k,
WATERE , 3 BAE R FUIRAE (G. biloba) KITERIARR AR BERG /28, SRAFIEHAY
BIFe /R R e 27—36 Bk, B 15—21 tck (R “IEH A 477,1950),

Ginkgoites (IE#)
. (Bm B’ 7)

HEBHRL B ATE R E HEIUSR A BT IR , AR R A B GBI R IR A, 47.5X 25
v

BB RABIEATE ERLRB T RIEARGZ R IIA Ginkgoites L,

BN E Podocarpaceae
BNRB Podocarpus sp.
(EMI | 13)

%E%ﬁ%ﬁ?fiﬂﬁﬂ?ﬁ'ﬁ%ﬁﬁﬁk/bo BRI 75 ok, B(BFEKEWN
50 BR  Ap K 43.75 fok, BH 27.5 Bk, S EERIFC/R T 50 X 25 §i0K,

AR ETE R ZETE , RS R E — A IR IR RRIA B, SEEE AR
WEMEESON KR, EEH , REE, RERE ., WA RE , MEHE Mk, AMEKIEEE
BISLEEE , (X — B, DE-H BRI R , FE AR THER , TR i oA

K B E T AR EL, DI a0 8 7T AR T, SBRERAE, £
B % AT R

A F} Pinaceae
B Pinas (Diploxylon)
. (FERI E M

BRI RN 72.5 3ok s R 60 Bk, B 32,5 Mok . KB 40 Bk, B
27.5 fhok . AT 2.5 Bk,

REERE IHETE, SAEEHE, ERENEIRIBHEL ETEBEE , 18 AR
A, (EEBRE BTSN aPRE , M 3R 1 25 R B BRI A B . #ER 2.5
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ok, 2K E LR EARR, N I LA/ MERER, HRBREEETH,
KBEUBKELEE TARMNIEE, FHmET, <EOEBRIWEY, KBEEW
PRARTTE BbF , PUAR B K , 28 R BE A 280118 JL P RIRE &, 22 R B AbRg /1 Bk,
RREIIER KRB Eupitys #,%1 Pinus silvestris R EIEFREENR  Pinus off.
silyestris WIFEIRA IR BOFRLIME , AHE , R S FEHEA T 3 R IE AR B R Rl

#) Pinaceae
EmL @ 1)

IR R 82.5 G0k, Ak 62.5 B0k, BT 40 £k,
FIREERE 2 EE, JAERE, RE BB BERCREE, WEH 2—3 80k,
PEIRBE I sE, AR LB MRS, KBEDIRAELLEEE TAREK L, MEHE,

=B Picea sp. (Eupicea #H)
(BRI & 2)
HEERLEI 24N 62.5 Sk s AR EKAT 55 ok, I 30 Bk SUEEK 425 Sk, BN
25 ok, 1T, REM 2 Ok, .
T RAE R TR E T, SEEE TARGLETI A, LT, [ S FE
R ELBR [ 35 T AR RO I , B 2, Bl M R TR R TE 2B,
AARAE N M EETE, 8 SRAMEERERE MR, BRI, AR I BT RS
R 4 ] PR S R W 2R T, ARk R T B AR BE R A
SEHFEE , Rl iR-k 2B R E
L RTAIAE R i RSy — AR SRR A B B/ B
EHIR Larix spp.
(BRI [E1516; Emm F 3)
HEMRLE K 52.5—80 K,
kA B sRR, FEERMETE SRR, REFEFS R, sLe
ME, FREEREL, Fm AECREH,

#E4+2F Taxodiaceae
kK2R Glyptostrobuso sp.
(BiRLT [ 3,8)
ki 35—41.5 3k , B 20—25 £k,
R R BT, R i KRR R, B NS —4 LA K BT K72
B, SLEEE,IR—B, FETESEMERCRAEH,
HERRIAER B FISCRRAP EEHBY Glyprostrobus MIEIR S22 AR,

%% Taxodium of. distichium
(ERI E 10)

AR 325 ok, ERIY, RS S ET S EY, 26 A SR EAIR
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o, AR REHMER, EHER, FE, R -RMERCRECE,

Sciadopitys (9) sp.
(ERT E 18)

TR RLIAT 30 UK, [ 22.5 0K,
TR TR BT, AR — I B — AW, MO K FAE R A KB AT, A1
B ILT L, B BRI R 2 4 R R AR AL B

ZAFZ2— Taxodiaceae gen. sp,.
(ARI B 17; ERI & 47,9
W REE 2T 31—45 ik,
Eﬁﬁ%@]ﬁ%o EEE%%?E%;%W%E&QWO R — RIS AR,
TR B KB EAT, SV, LR, ABRARFER, RE BB, FFEATRE
J(I[: g

BEALFZZ= Taxodiaceae gen. sp,.
) (BRI 11,12)

BRI 44—53 ok, BRI 35—40 Tk,

e Ry BB sk BIEROY, R R 5 ETU Sl 7Y, AEP i —R T, T8
FIRTASE, LT, LR B, SRR, R, R,  FREaes, 8
BRI ACH , FE R AR T8

#Fl Cupressaceae
(AT B 14,18)

B RAIE RN 27.5—41.5 H0Ko

ok BRE , R 2RESMETE, AE—BEXBE,H,FEEhae st
BESYIE R VG SR BRI  FF- AR

R 2 — Coniferae form,
(BRI [ 1)

BRI 107.5 ok, BE 42.5 ok,

AR KR EARTE , TR R 5 h R SREESL R, B R bR 2%, £E
HLERCIRAE . INEBPRLAY— 5 B — LU B R S0 , 6 B el 2/ 3, Rk 5 — I
T Wz AT IR, R L R — SR AR

2 R AYAEAR RLAR X HE HE OSBRSS R, M MAIESRE , TR 42X B0 Podozamites BIAERY
HLARG, MR Podozamites FEPERC KR, dr REEVAA Coniferae —3rs,

WiERZ = Coniferae form,
(Ewm [E 2)
FEBRLIAY 90 B0k, B 50 Bk,
LR E R, — ek T, NX—Im b —AR 388, K B Kl 42,  AEER
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E :iEkEEEE, iﬁ:ﬁ%ﬁﬁﬂ%: F] Wﬁ“g?@g&o
BRANTETG 3 , X BB Fnr 22X 8T Podozamites FITEMIEEEARl, 1BFEZRI
BB BH 4% %,

&%l Ephedraceae

* [##E® Ephedra sp.
(ET E 17)
FEBRLRA 35 B0k, R 20 filok,

BRI . R R, NAEMRLI —Sa i 5 —5, W R EF M &,
AEEIR— R, T, R BRI AERo

BT ¥ Angiospermae
#AkEl Juglandaceae

i%kE® Carya sp.
(Epm H 8)

FEBRIME RN 32.5 ko
FEHRCR B3RS , RiE R A EE, Am 4L, %"F‘ﬂ‘ﬁiﬁﬂﬂ‘]—ﬁﬁ 5 B EHEA
ARG BI AR N #8 B— S ETE , RV IR MR (B X RBAE R S, TR
EWE, SR, RETESEMBERCREEH
I{ERE} Fagaceae.
R Castanea sp.
(BRI [ 4,5,6) .

BT B 4 ek BT , 4 26.5 Bk, 18 18.7 Sk B 6 AERRrRo R , B
F17.5 K,

AR I D A (B, AR R BB R= =T, R, L Tiaes
R, ARMBAR. SEEEIMBAEH, SEHRE , HER, REERTEH M IHE
8, FRE HMBRCRAE .

BB R TS M B XK, Castanea T Castanopsis B‘J?Eﬁ'fﬁXﬁlZﬁ?F LB
B EEE EEAR S

#® Quercus spp.
(BRI & 9—12)

BRETZ AR/ 3 , B AT B9 B AL HE 8 = Rh 2 A4 .

1) b K E sk BT, Kb K 27.5 8ok, B 25 Tk, R =4, 7,
HARSEHHBE L, SR, XEE, FHE AERCIRGH, mE 9

2) WP o i EIE , K 23.7—25 1k, [ 18.75—20 ik, A=, I, 4
MK AT R, S, A RREE, Rl AEARi s, 10,11,

LTI RIES: Q. glauca Thunb WEEH

3) EBRIRE BRI R SR, BTN [EF, e s R E(ER
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325 R R BT Bl e, A=A, SEERE, RERELE, 75X EFTR
Fbrir Ry, e FARFRRDIRE S -
LHTHIAEEYRCFN O. dentata Thunb MFEEE AR &, K/NAEY

&l Ulmaceae
#EB Ulmus sp. «
(Epm = 13)

PRI A 30 foko
4—5 3L, LA, SLEER R, REME L, RidH MRSk EEs.
XBILEBIIN Ulmus parvifolia Jacq. BYFEHFFELEE AL -

BEW Ulmus-type
(Epmm & 17)

R E AN 30 S0k, FEHPRr EAR T B 2 ETE, R =90, LK, BIREYEA,
HEE—E R R PHCRAER,

K%l Magnoliaceae
A=EB Magnolia spp.
(EEr & 149

A NFIE RS T i, AL BN EA T LIS R DL T Hi

1) MR REETE, K 80—95 f4k, B 30—42.5 fik, EERER &R
B0 K B R BRI ARG , 8 B A s P L, M R — AR S O B 8, SRERENE Tk 2 B
K, HHE , B T E R R, T EERCIRAES , 2 BRIV B 1—3 B

2) EHRCRREETE, RES/h, K475 S0k, [ 27.5 fiok, TREH KT
1 W AT IR IR , TRIRERIFOK,  SLEEIRAY 2.5 BoR, AN =R, RAARE M, &
B, Rl — B E S, RIERABRORE B

BiR# Sterculiaceae

FER Sterculia sp.°
(EEm & 18)

AR 42,5 Tk, B 32.5 fiok,

ERAENEREEINET, ASWM=IL,E 18 WERRETRN, WK
B, B —A R AEW R TL , B BRI R R, SMER TR , B EBE R E)E BT
RAERAFR I, ST FRROR- MR ‘

E7ZF! Rosaceae
(FEpm = 15)
R ME RN 215 Ok, B-THRIEY), B AR E 22808, R =1, /LEEH
B AER, SRS AEH, AN BEEE, RERMBERRMEH.
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Z ¥l Leguminosae
(EpED 216, 16a)

e R I I ETE, oAb 20X 115 £k ; ﬁ%@:%ﬁm%ﬁﬁﬂ%ﬁﬂﬂﬁﬁ
F&, K/bhJe 17.5 X125 ffok, R =41, /850, KEF I, 2 Pt R — R B a0 4L, se M
FEIRERIL, SREEH , S BERER, REFIFSoREEGHEBIREE?)o

1524t ¥l Cruciferae
(EmE E 14, 14a)

BRI TE o R [B1E , FEAR & 0 [HITE , I A9k 20 S0k, A=A, Toflo SREESE
WER, ZRELE, FAOE ks BRIl b s, Beliiln, REETEW, REAILBRE
HIFERLR BT

BEZEFI Nymphaeaceae
(EBN & 5-7)

Erhr R Mk Tetrad )FIBA FUARTI PR T, 7ERE I, MINARHE RN 87.5 kK,
BRMERR 52.5 f40k; EAIEN, BB EMETREMATE, ¥ 55 80k, [ 32.5 #%
Ko
Bl 5 7 AR R — I, SRR TR B , T IE ke L35, 22 6k
REBF RIE, ABHL—R,H# , R0 BNk,
BRI NFISEBE BRI A B T 5 , 24 BT B9 IE BB, R I P fe i, b g i B R
M Vicroria BRI RIXBRT, B XVI B 268), Victoria HEIAKTFRMBE,

AAF} Gramineae
(FER L = 15,16,137)

k2 A AR, RN 30.5—35 fik, A—BIL, LARAEEMERZILIK,
SEER—B T, R AR , F — B R a0 78 8k, B 13 BT mE,

KRER Hydrocharitaceae
k&R Hydrocharia sp.
(EMRNr =9

TSR BT, RS 26.25X 225 Hok, EMPRTH TG, SaE—R, REA
HURPRALH, RT3 2.5 ko

MAZEE! Cactaceae(?)
Opuntia? sp.
(EWE [ 11)
R RRTY, B ETERES, 2R 57.5 K,
b AL, TELE BN 4 A, RSN Lo BhLlIL, L BTk 4
Mo FLETE, FORLBIERE 12.5 ik, SMEERE, K 6—7 ik, HHHE, BEEW,
REMR. RS AR SHRA T , 7275 B _ER e S0 AR S B iR a9 B o
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B FE BRI Opuntia & BTE BHRARYT o 3L 75 R -EAD & 1 AR AL L Ra it 0
R RBIE X — RIS

ARESE At
=i#EpZ2 — (3-colpatae sp;.)
(ERRW  E 8)
AR BE BTE 84T, ¢ 37.5 0Kk, RBE 32.5 fik. B=4, WS IR. SHEERAY
2.5 ok, A AWE, EEHEYE , RERE, R HERCRME,

=2 = (3-colpatae sp,.)
(RN & 10) .
BRI SLTE I EE , J 4y 45 B0k, FA 32.5 Tk, A=, #iEMtn. 4L 82M
B, REWEREEY, X0 L BRAAR SR . Rim ABEBRCREE,

E¥KfaF Fungi
(Ewm & 19)

WFHERESIET, BRI 13 k. sM&—R, RETIHSOEME.
—Eo

(—) EREEnE

A—BiE R P T FRAKE I TER . KEER, RER, PURE, AR,
FHRB,EHRB, TR, AL RER, T E, R BB RE, AR,

AR EEA, TR, TR R, R, KR, AR () I — SR SR a2 R,

EMMESARRTEE,

FEEE 2 R S AR, B 2., BRI T 262 % , ST 35.07 % , B THMS
39.15% , b , BARSRL, KN 6.68% 0 AATEH , LI LA HAHTUES, TR
FHIYHA R BT 0S BILTARS, S W T iy —IRSH. R, BB (R
FIEER) . ALEHME FHI M SRE R BV R B SE S B, AR BRI
A AU ERAL ISR T 2, T RE R E R THRAME MBS, HIHYRFELT
HeB MR IR 2 AR , T b i L gl B KR BRI, AR
RAK, TR, TEIERB I,

RERMERF 209, RITEHRB—RIBZ LIEEL Opunsia(?) DNERL) B7EH . &
BB 4, MAERCEIE Opuntia) BRI TR, S8 EUND B X MY , B0
MR, LRI R E R AL s TR M A, Btk
BAAMAZER Opuntia RIAEY, W FELBMUANZERI Echinocacsus MEH . #E1JB
M. T. Monos [ER,, PN XLLAUYIE QB EH M — BT BR S BT RN T
BT REVE M OF LRI, TS EF, YR BERT i,
ERFEEL A, LFEHTT R OEFBRD , 52 Opuntia(2) 894 SVEH R AN ZF
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;1 EmREBoRREY

\\\_ _ GAEE
\ CTT— - -
\ 1" 13 H 14 IH 19
E \é’.‘ B(k—%)
%
Polypodiaceae (monolete) «+seseseen- 52-23.1 (E\\?
Polypodiaceae (trilete) «--e-seeceseeer ©7—3.1 \(QI
Ginkgo -e-eererseriesserssassinesisecsnens 6—2.65
| Ginhgoites everrtensinenrinessssananens 4 5_.2.2
POdOcrpus --essseesessenvassemaserasns 1—0.45
PIBUSE <veerererersemmeranarenmeamsennanas 5_2.2
7 N 1—0.45 N
N
Lagix e--eecereereteonneareeeaceorennamnaanns 1 1—0.45 :’;
TAXOAIACEAE #vrevrseresronrermcsresasennas 2 15—6.66 Bid
CUPTESSACEAE +-worrrrrerasrasssnsaresscsnes 3 25—11.11
CONIfErae «eoreesrermcssoscassonassassense 6 10 18—8
EPRedsd «vreesreresesssneres seenennsanens 2—0.9
Carya -eerereeessnsesionmmsmsarnsssosinsanes 1—0.45
CASIANEG <+ ==+ vreevsennrrosrociosascsnns 15—6.66
QUEPCUS -oonrsrrrrasrmuensnnsrssnseesssnanns 2 24--10.66
UImps S-eeeeseeresmnanncnceemscmsssannananes 3—1.33
.Magnolia .................................... 6 2 9—4.0
SterculifCEae -« = errerrmennseesrosmmannnnn 2—0.9
ROSACERE ++-etcerevremraseseasresroneensanse 5..2.2 N
Legumingsas «-««ssereesessacesnssorsmsanes 6—2.65 :
CrUCIEErae «eesere-sssrerareesmseessasaesns 3.-1.33 ”
NYMPRACACEAE -+erererrenarsessavanizancs 9 2 20.9
GramMineae «-ersseseserecetsorrronarmesarene 2 4.-1.8
3-COIPALAE +rerrorsererrmnmmsrrnsnsarneranns 7—3.13
Cactaceney -r-ereececeennaiariorionionionns . 1—0.45
REEHEE T cereersorerocescssrisionsaninsas 2 5..2.2
EBES T

R, (EREE M, FER MM A PR R AR IR IR S L5
28 BB IRD KR RIS 2 TR MR . BT BT — SRR
B B B A O T EEST R A BRI B M R ERA, EXAHBE A
I B A B R, AR T . B2, E ML PR AR B A
PR 2T B0 P I R B X , T R B I I AR R A BB A3 2 A, DR &, LU
AR, FER A, ZE R A AR D 248, HIRE X B R B2 KB A LTS, R 1E
F—HE R X P, TE A e B AR 27 B ., B T M X A )™ (T BE A4 1) SR My e
B, TAEANFHS LR, FE X ZHRERS B QH BRI, i, E8REEDes
TR TERa . DA BT #6 O 2 B R QUM A (9 5 R I B AR 1 60 SR B 48 ok
RIF R B9 5 55, B DR B X AR o B AT L i 20 B R R, AR 3
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B RBEE LMY R, X, P EET RN, B2 LSRR, HiifhZ &
B PR IE R B A B T AT W R -RIF R X Z e 45, W shRar i LA K
(=) EfEME TR [E
Reid # Chandler fEF iR BTN, RIS S L RIE,  Eh
RIEHE, MR (REEEYER) , AR R Rl 95%, 25, BliEd,3]
Hordle #i#yZit Y 85% , %t (Bembridge Hi4yZ) B—57 % , Pon-de-Gail fHZ Kt
—51%, EXFHTH (Reuverian Hi4HE) WN—57%, Lt #8 (Tegelian M) K
—28% , L@l E3R(Cromerian #HE )N —22% , B RERE MBS RS HE
YIBEILT %o WBBEXANBEN , —F T THBBRARNEREEOME, 5 —
FE BRI R ST KEAISE o TR, AR R 410 Ho AR g HAFE, th
B R RN, A Y BB R kA, B, 8 it e, RARMRa-aR &
B ST R, EREAREARARES N 67% , Brindh BLAE M Bk s FAR b B9 AR
MM E RN, X—BHE EPNERYENKELEMEERGEL, THRGA—-THASP
2% M4 B RTRG AT B, X RIBT SRR A 8o
& B E MR IE T R AR, AKREER AN IZHAm R EEKII I
Bo [BRF—BoA s 2 aEY , o B, ML, B, TS DU, b Brig sl
B, R B AT IR IR R A , 4 B DUR EE S TR -G, R BB AT RER
MK, WEBEB ARZB ERASEASAMTRIIUEMTHRE X, LEBERER
RSN, BETRESHEZ. TEEBBIMERB(HE Castanea T Castanopsis
BIEIRMES IF, KB ARTG Castanopsis HIRS) PR BRI FIEBREEMANE
FHE Opuntia(?) FIEERI Vicroria(2) MIRHL, EMBEAH TR, B, HEh TR
#AARMAE AT YR BT B i SR, BRIE —E RSy, THERZY i B H I
&, IERM AL AP AL, BY DURMER BRI KB, B, YH3Edm ERS TRE
KT BT T R 2 0 SR, RS2 4 H AT ERE T A0 10° &4,
(=) EHihReEE
P. 51. AGysspoea BF2gid 435 Sih X A9 SEd JLF R E (JLiZ 36°35 )i Banxbia
Y _E RGBT A, A KB E AR B Bk R BB R TR
- BRE ﬂizﬁﬂ(“‘ﬂ ), FRE RIER, R, BUBEFT Restionaceae TUAGIERI LT,
FABRFIL RN G, 51 H. 1. Bacunesckan MR, ¥ banxbisa
TEREHHIEI 7 AE B R AL X R AN R R - 3#R, Danxesa iyl & FnaRAmM
BIRFAE A Bk SR, Restionaceae FIILIWARFIER ERFR S, M RMAMHEAR
U7 FHE S5, W Z s e — 2k,
=GRS S BRI B _ R U M T LA, EXENMR—T
RAEHLA BT S b a—elidy , B PREE. RREE . B, #iFE, Bkemat,
W RS, MERTRMADEBAMMAERW Opuntia(?) FIRMIEAE RIN
Echinocactus(?) 4o RRIFALER. LRAFHE: BOREYZE R RE LAA ol £ T B0 24 (M 24 1B 53 T
X ST HE SRR, WENE IR AT T SEMARZE . RO E TH
YBITHE EHRASEE R, tA v e X G Frit ekt i AT



5 #4 RZBR: (FE i E R BRI & 363

R R I RHAE , Horb B8 BViF R 4, ERRFTHE N S 2 B EB T TR R
AT , T it iR R i H B 2 ML R 2, i i IR R -
FERA IR, B — TN R E T,

X B SER— T ISR, B REE B R AT E B At k48, 31T
i ot s , BTy ILERE A 2R N B P B e v B3R, KB IR T B RE,
AR — R R R RS

3 R E SE i LA, g BB, T A Z SRV R T AR R T v SRR
ALEEALA , A B T 4 Fr, (EERPIM AR T BB H IS 2 MR , BT BR A
APl ERKE WA HAAE, BN &35 SRR R fs- , B Bt X R A
Y Z A (7T 862 T B ) 2+ 2 6, Bﬂd%ﬁﬁlﬂyiﬂ il . EER AR AR AR
By AR T i,

FETAKBBEET T SRR BRATIEMRNNRNER. BHERTNIE
B R B R A EEE B R FTHE T, X R R RiRAT ERR B IEH R
o THVEE RIS T _LERAEF A, R THOROH R ), B R _ LBt e
—EFE (B WA ARIE il R A T A8 7 BB hh .

EXE o E AR IR S 4 3CBT R ko

& % X @k
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SPORO-POLLEN COMPLEX OF THE UPPER PART OF THE
YUANCHU SERIES, YUANCHU, SHANSI

Sune Tze-cHEN

(Institute of Geology and Palacontology, Academia Sinica)

(Assrract)

In 1958, the writer had a chance to make a trip to the, Yuanchu district for the study of the
Yuanchu series, and some rock samples from the upper part of this series were collected for
palynological investigation. ‘

The upper part of Yuanchu series consists mainly of grayish, greenish and light yellowish
clays, shales, sandy clays, and at the bottom intercalated with some thin layers of brown coal.
Of which only one brown coal has yielded sufficient amount of spores and pollen for the present
study.

Vegetation of the Yuanchu Series. Spores and pollen of the following plants have been
obtained from the brown coal: Polypodiaceae—26.2%, Ginkgo—2.6%, Ginkgoites—2.2%, Podocar-
pus—0.45, Pinus—2.2, Picea—0.45, Larix—0.45, Taxodiacéae—6.66, Cupressaceae—11.11, Coniferae
—8%, Ephedra—0.9, Carya—0.5, Castanea—6.66, Quercus—10.66, Ulmus—1.33, Magnolia—4%,
Sterculiaceae—0.9, Rosaceae—2.2, Leguminosae—2.65, Cruciferae—1.33, Nymphaeceae—0.9, Gra-
‘mineae—0.9, 3-colpatae—3.13, Cactaceae(?)—0.45 and indeterminable grains—2.26.

Spores amount to 26.2% of the total number of microfossils; pollen grains of Gymnospermae-
beihg 35.07%, and those of Angiospermac—38.67%, of the latter herbaceous elements are very few
(—6.68%). The writer thinks that, vegetation of Yuanchu at that, time was a forest. Because the
pollen grains of Angiospermae and Gymnospermae are almost of equality, it would represent a
mixed forest. ,

It is very intresting to find that the morphological character of a pollen form is very like
- that of Opuntia (?) of Cactaceae. Same type of pollen with those of Echinocactus of the same
family has been also found in an Upper Eocene bed of Northern Aral by prof. Zaklinskai, Being
known that this plant at present only grows at the tropic zone of America. She points out that
those plants are the relics of Cretaceous and Paleocene, The writer agrees this veiw.

Other interésting fact is that Amentiflorae (such as Salicaceae, Juglandaceae, Betulaceae
eté.) and Ulmaceae etc, are almost or completely absent in the Yuanchu complex.
As we know that Amentiflorae were the chief components of the Turgai province,
named by prof. Kryshtofovich. Absence of these elements would mean thdt it was a part of
Poltavia province of Kryshtofivich. But the essential components of Poltavia, such as Proteaceae,
Myrtaceae, Cinamomum, Palmae etc. are also wanting. The reason of this fact has been discussed
by krvshtofivich in a paper, he says that “of course, this huge territory is not quite uniform in its
flora and could certainly be divided into several subprovinces.” Therefore at that time Yuanchii
was laid on the northern part of poltavia, typical tropical plants in this region were almost lacked.

Climate of the Yuanchu flora. Reid and Chamdler have discussed the change in the -
woody character of the flora in their monograph, and pointed that “. .. ... passing from the tropic to
the cold region the proportion of woody plants diminishes ... ... it is probable that much of the
change in ligneous was due to change of climate.” So that woody character of the flora may reflect
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the climatic condition. The woody elements in the Yuanchu flora amount to 67%, while the
present vegetation of Yuanchu is a forest-steppe, therefore, the climate at that time would be
milder than that of the present. Further study the range of every plant for the climatic character
is very important. Here the writer only gives a rough and simple discussion. Most of plants listed
in the table, grow at present in the south of the Yangtze River, such as, Ginkgoaceae, Carya,
Magnolia, Sterculiaceae and Fagaceae (partly), while Podocarpus, Cactaceae (?) and Vicioria
(?) definitely grow in the tropic. So that, the writer thinks that the Yuanchu flora reflects a
sub-tropic rather than a tropic climate, polypodeceous elements may support this view, because
polypodeceous plants mainly grow in subtropic zone.

Age of Yuanchu flora. Comparing the Yuanchu flora with the Upper Eocene sporo-pollen
complexes of Turkman and Aral region studied by Abyzarova (P. fI. A6yssposa) and Zaklinskai,
the writer found that the typical-tropical elements—Cycadaceae, Gnetales, Lauraceae, Myrtaceae,
Proteaceac and Palmae are wanting in the former complex. As we know, the Upper Eocene

" complexes of Turkman and Aral reflect a tropic-subtropic climate, then the Yuanchu flora would
reflect a cooler climate, the age of the Yuanchu flora would be later than the Turkman and Aral
flora. It would also be older than Shanwang flora, because the latter is a temperate forest mixed
with a few subtropical components. In a word, Yuanchu complex represents a subtropical forest
mixed with some tropic elements, therefore, the basal portion of the Upper part of the Yuanchu
Series may be dated to Oligocene possibly Lower Oligocene,

The writer completely agrees with the view of prof. Y. Y. Young, who has pointed out the
‘mid-upper part of the Yuanchu Series to Upper Eocene-Lower Oligocene, as the writer only studied
the upper part of Yuanchu Series, the lower part would belong to Upper Eocene.

t
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1—4, 7—9, Polypodiaceae
5. Filicales
6. Polypodiaceae
10, 12. Ginkgo aff. biloba
11. Ginkgo biloka
13. Podocarpus
14. Pinus (diploxylon)
15. Larix (1 13)
16. Larir (3E 14)
17. Taxodiaceae gen. spi.
18. Sciadopitys?
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1, 2. Coniferae
13
3. Larix , } (2 13)

4,5. Castanea
6. Ginkgo biloba

7. Ginkgoites

8. Carya

9—12. Quercus
13. Ulmus

14, 14a Cruciferae
15. Rosaceae
16, 16a. Leguminosag

17. Ulmus-type .
18. Sterculiaceae

19. Fungi.
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1. Pinaceae

2.  Picea.

3, 8. Glyprostrobus?
4—7,9. Taxodiaceae gen. spi.
10. Taxodium cf. distichium
11,12, Taxodiaceae (iH 13)

13. Monocotyledon (Gramineae?)
14, Cupressaceae

15, 16. Gramineae

17. Ephedra

18. Cupressaceae
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1—3. Magnolia (3 13)

4. Magnolia (35 14)

5. Nymphaeaceae (JH 13)
6,7. Nymphaeaceae (3 14)
8. 3-colpatae

9. Hydrocharia
1C. 3-colpatae
11. Cactaceas?
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