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kZB%El Polypodiaceae
(FIRI, A1) '
K 304 0k, BIFY 21 fi0K,
T, B G, TR AL, R E, SRR, (LR, RE T, HH
HERRE,
MRt Salviniaceae
WHER2 Salvinia? spp.
(ERRT 3,4 B b
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JEH 3 Bk, LB, REBEM 2 ok ULk, SMERTE R EBELE, S0 BN
gtk (AR 1 B 3,4), A EWAeR (BRI 8 O AN Wk B R T T B AR, X
FAIRERACBEN By, HFRE —HEA 1—2 KEMOKZNE, 2538, FHAL, KR
NI = 5HE

AR A FORUER W R 35, @ B BRTE , R PH B A DR B (FRIRR T FE13,4) 5 ORg K
HEE R, B S AR e g (ER IR 1),

» b= Pinaceae
BEHRE Larix sp.
(BRI & 3,4)

&R 91—92.5 fik, AEHBERE, AIE LF, Tobirt#E (0) iRk, adk
Sk e AR PEJB (2) AT RNz AL R AMEERE , SR BB B SRR Bk
g ghEE T H RN SR B AR — AR B, R T —AR TR, BAASRAIE
Wik, MR —LERA,

Z#B Picea sp. (Eupicea #1)
(EyEm p 1)

R 113.4 ok RIRBI A FT 87.5 X 46.3 14k ; ;RS H 56.3 X 40 %
Ko '

AR Eupicea £, H Eupicea # AL . ERATIRETAZ T AR T ETIE AR
AW AE, K3 B TIER R AT RS, 5B S m R MG, RERARE
Ferc R TR EE, WEAYHG (TpeCenb) fFFREREE, /R BN RIS HE, YE A SREE UMD RN R EL
B, SKBEHINEER, S REAIE,

Z#2/@ Picea sp. (Eupicea #8)
(T FE5; FERTE2)

EWRET 2T 85 R AT, MR MAREEBC, AN FAER R —4 s T S
K2 VAV R A BN EAREE >, R AREE I  RSEEAMB MR, #RAA R, el SEER
T, WEETREE SRR SO, RFERTRN A,

8 Pinus sp. [ WiSIEE Diploxylon) -
(BRI FH2)

MBTEE , B A2 63.9 ok, 0 52.5 X 25 ik, AR B , k42,5 %
33.7 fok, AN 30 X 20 fik,

AR TETE , SEHPET, RN PEA L AE, SBEWRENTHK, &
FARTIEN , BERAERH B E - RERBEZT—~EEH), EaHEE, B
SBEHAEH, EOREERR, BB,
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B Pinus sp. [N#ETE Diploxylon]
(FER T B 6)

BRI RGBT, 25K 725 k. ARMREEEITE, KN 60 X 50 ik, A&
TR B — RN B, RS, NS PR e PR SEBRIMEE e,
k128 Tsuga sp.

(IR I P 5) )

BAE 58.5 ok, AERMEr B, dalTARASTE, i WA AR AU SOy s Ik Sl R A
AhEnIR ARy, KRB,

%428 Tsuga sp.
(ERI E6)
B 72,5 flok, EHRr RAIRE MM, BB RIREHE N RO, SLEEmyZeitty
FEA AN AR AL, SREE T Bk 285, T ER 40 il JE AR I RIS
t #% £ Juglandaceae
kB Carya sp.
(R 15 3,6)

R 32.8 —37.5 fik, s BEERTE, B=AI. 9T ARG RER, L
HILRRRE, S8R, LB, £E®RBREEN, 1 Tigs A N A b afiRa
o

WPBEBf A Pterocarya sp. A
(ERmE7)

HEE 30 Bk, MR RS AT, FHR—I,3t 6 L, ILBPETREE, AESRH

B, #BETEE;ZEEILOLKKIIE., ZEFE,
WiEEf B Pterocarya sp. B
(PAMRIN P 10)

B 37.5 Sk, EBRUEREET:. HS AL, BETREM, ABELITRRAS,
SRR, BRFRR B, RETHE,

& ¥} Betulaceae
kB Alnus sp..
(FERRmE4)

B 19.5 fik, BRI ESAE, B -AREF—IL, NELHE, EEBEREEF
W AEEAEILOES R, BIEREIE, RBBRNETIHE, £E 22 XMERBE R
L. L5 AZMERMA DS EFRAR, AEREPE.
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KB Alnus sp.
(R & 5)
AR 25 (k. A RHEAMTE A/, §—ARE -1l BN SRR IR,
4L AR AL B R o, B I BT A R, E TP i,
# [ Betula sp.
(R m &= Y)
R 25.7 fok. IEMEIME S AT, fAE L Tl ShERars B RN, (EILIAE
SRR ZEAE, FLATERIIEZC HH T A B b ER . R o
B B Corylus sp.
(PARRLI P 8)
AR 30 Tk, AEH Rk 219 AT, e & H— L, I T /TRl . shEERyH 2
WL, TR LI AL ssmEg MR, I LR PSS iy, SLRVERBERAE N e k2 k. EHE N,
Bi ¥} Betulaceae
(FEMR I [ 19)
WAL 40 Bk, BB R B E AL, HAIL, JBERT AR AE , 4 FL I ARBE
JEL, LR TR R R b A AR, R AR AR, PR FLA st , A
$or (R GRS HAR B (Carpinus) LA}
IEHEEL Fagaceae
## B Quercus sp.
(P8R [ 12,18)
j\:’J‘Z [E] 12 Hf?ﬁﬂ@:ﬁiléﬁ‘jﬂ 33.7 gﬁ(’*u El 18 %ﬂ%%yy 38.7X 30 %&}Ko
FEErRr AN, SSETHTEEIE, W ETE, Sl TR =R, SRS E,
FHIREETHE, AEEEMN DA, & AEe I,
B ¥} Ulmaceae

*t B Celtis sp.
(EMEI 1 14)
EARH 36.9 K. Bk iR TN RETE, A=, ¥ FifEm. AREmE, &2
B4 JEL, FLLT AR 3 2 ek R, (BH AR R, AR - TR W= sk, & i HHROR A 6, F#f
W HAEE,
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BRRK 32.5 ok, TEIMELIG S 1T, 45— Al Bl AAEES R ER, BRI,
R TLI R, T HRLRAT O , 17 L SR, T AR TR L
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BEMH A Ulmus sp. A
(EfRm H 15)

TE R 32.5 Bk AEVHALAAR I R R A G A EERE) . 2 4 fLo A& E,
REETEER, B RIEHCREES,. RERGHCIREE, F LSl LEeE, il
ALY
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LA X RERE TR . B R BRI MR AEF b BRIk, KM RS B~
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38 £l Aceraceae
i f® Acer sp.
(FIRIE7)
FhJe 30X 225 ok, MR IR (RE), REM, SRR, RIZEET
HE, #Rb-BERIRas, Btk A, B &7,
B4Ft Caryophyllaceae
(EEm % 13)

B 30 ok, FEMREE, 7T RS, ?Liﬂﬂ:%%, HAF BRI, ShaE,
HaR=E, P REE, B/, WA R B, SR, R KRR,
XA¥ Gramineae
(EK T B 8)
H2 26.3 Rk, EMErEIE, HEIL, LRI, FeEd, R—B, REFPF Wk
HARRr At HEE, RE R ARG
E=#5% Spargoniaceae
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Polygodiaccuc 5(1.9) 5(0.71) 15 o "
RUL ¥t
ot B(?)
Saloma(s) 1(0.43) | 6(5) 15 5(1.9) 3 30¢4.3) |J
#  F} Pinaceac 8(3.4) [|14(11.7) 2 9(3.4) 4 37(5.3)
¥ & Pinus 21(9.1) |10¢8.33) | 7 21(7.9) 5 64(9.1) }
& ¥ 1§ Picca 7(3) 7(5.83) 32(12) 3 19(7) \ 23, 40081 AE 4
gk 42 18 Tsuga 3(1.1) 3(0.43)
YR B Larix 1(0.43) | 1(0.83) 5 2(0.7) o2 11(1.57) |/
# W 1§ Juglans 5(2.1) | 1(0.83) 6(0.86)
8, 5 8 Prerocarya| 7(3.1) | 8(6.6) 13(4.9) 28(4) Bt
WKL Carya 21(9.1) | 11(9.16) 5 21(7.9) 4 62(8.8)
§ 1@ Betula 15(6.5) 11(4.1) 26(3.7)
THEARE R :
R R e | 2300 8(6.6) 1 18(6.8) 1 51(7.3) —
i ok B Alaus .6(2.6) 3(2.5) 1 11(4.1) 21(2.9) 57.26% Hian
L J& Quercus 8(3.4) 8(3) 16(2.2)
K & Ulmus  J42(18.3) [26(21.7) 10 52(19.6) 13 [143(20.4)
B B Zekora 5(2.1) | 2(1.6) 4(1.5) 1 12(1.7)
K B Celris 5(2.1) 20(7.7) 25(3.5)
W B Acer 1(0.43) 13(4.9) 14(1.9) |J
1R 3(1.1 3(0. 2. -
Caryophyllaceae a.n (.0 43) )} 0.579 n}-i;“.;»j{:
<A JB Adrtemisia 1(0.83) 1(0.14) |J i
AARLTL) ;
AR 135.7) | 2(1.6) 7(2.7) 3 | 25@3.5)
EhnuSal 20.9) | 100.5%) (L) 6(0.56) s
R - » 13.119% prisA
Sparganium (3. =(1.6) 1.4 f ’ bt
MEF-25 R
Po,;*;wgmn 11(4.8) | 5(4.16) 3(1.1) 1 P20(2.85)
e (LM ) :
(;’n_apmmre) 23(9.9) | 9(7.43) 32(4.5) |J ,
g 200.9) | 2(1.6) L) 5(0.71) 1 0.71%
& o 235 120 46 s 41‘ oy
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B AR R FI AL A B BE— e, 3 R B Ay L 7L A aY
B e TR, B EF S M T B R RAE R AR KB, EME SIE GE BB , ik
FULER B LB (EE) , RBGE B, ZR(ZEB), KERCRXEB), M,
GLUEABE A FB) , & (Sl B IREB) , B3R, L H 28, GA, R i1

»EE5R, B, B A (RKBE), TETH, RER, BH &R, WIS, fif,
RS,

A, R LA R B P A — B M B R BT R, TBEPLE: KBS
LM ERR ) MR (EEE, MR, B E, B2 R, B R, 7rrE, 85
(EB) . X+-H, BABRME=HES,

AL RBEXMERR REEMERMONERES KD, MO T A 1By
B B S 2 0T 00EE, B RS IEEZEY, HRERIINE . F Yy,
FARRIGE, RETIRAT, fltsB, U aBERRME R, HHEK, 8 TIERaH
7 5RRBE SRR YA R, FIUER TR A SRS, A 2 AmE et W BB A B T 3 3
FHMEYr, ey AR REFIIR TP 2 LA E SRR, RATJLR Y R
AR, B4k, B L G, TR TE VTGRS, ST B RSN A
=

T el , 78y 8L A 0E b S T 24 B B RE P R , AR RS MR R RN TE, B
WB, fF HHAR 5.01 %, TP 5 23.4% , FMH ARG 57.26 % , FARI
TS 057 %, MHHEYS 13.01%,, R BEAT ST K AN i Ta T e RHE
— T, REWFE 4.3% , KERTFHABHERN N 4.25%, FEXPERTTEHELAFI 1B
T EARBIT 28 1 & AT B TR Bl B HA R A TR 46 4 A B SR AR , R B R
TEE AT AR A, SRR A BT B L KRR TR AR
¥y 30—70 % , FEFTRAIER R 20—70%,48F K 5—30% ., {EFFAIEL P, ANFHIIER
10—70% , TiHE BRI AR ey EH BT 60 %, RBMATHER f1ik B EwH R
L, B DR MM A LR S E % ANIB LA ERE, 40, (L REH R 4 4L DA RE R i
o BRI, )

G ,#2&?&5%2’@%%% (Taxodium) kLA B (Sequoia) EHIAEST, i JL P&
EREeichr. HAZBE LB EHRBLE, BRLEIIZA AT REJ AR L
X, NEZRIEWESLZEBW R 0T TREA STz TR,

R, 1 B AR BB BBk B (Carya) BUIER, EMIEBRP (7.4 %),
EEHY B AT E R E R AR THIITIRMNER, Hivm&ERES0RE (20.4%), BRj
HERS T LB R A AL 54w A BB KB B B 4
BATBAS B & W KT fnedt —Hr i RER fb,

I, /KRB BB SRR &, AR, R, BRiK B B3
EAMEEEERIIBEN G, ETHRHEBERIIFEEHLR S,

A AR, TRMS MR R,  (UFER AT R &tk IR T e IL TR —
R e,

EHHHL AT A ERH M B, RIMA TTEERG L EHS B S H I EE S
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HIRES:, KB R B ET i TR sk ok, e B W R a4 [ £ B s A
FNIE ST R SRR bR, R 2 — BBk AL FUTE TR ZE BRSSO LA A S 3 LIag B MR
HER 9 EATRIAC; (6 W0 T 0 A e — BE T BOR L B R AR (LA SR SR T4, - -
SERE AR AR TE B SRR ARZ Fo  RAEIFID SRR A KT, Wb (IR +-3E
FIREM 2E S0 Al

2. (REEITHIRISIE  ARBTELD, £ 5 SATH , R, LT Akt b 4 BB 5
PEARME, BZ, RN T RREM SRS, A IR S8 T R KN L
B SATAR B A R, AT AR T4 H RO IELAR 35 74 1 FUTE SR X A R, BR .
BlURIEMZE, "ERME R G, XM OEIE R D A 31 B TR FE RS IR M
BRI R 2, BT E A TR A L 56 AT 1T 5
(vt (A9 5225 Sl IR ) 22 5 SACKIAD B AR 2 0 B T, 1 DA A S ABAG T b 3
Fh AR ELRIR S HAE, B RTR SR B MR . B, B ICHU B 1 R
Bl <A

RIS I T L AR AR, . AR BRSO E B0 AR KT S YT 0R A8 A AL BTk W0 A i
B, T 25 % VA RBIKRES, 14% BURERVED 23 % BOAREL 81 (5t (AL 45 e i
PSR HE K B R, s, BRI AS B R JBE , B S O LML A BT IR Wiy R A, e,
SR U U IE S T A S ISR e oL RO SRR BRI BB B A6 49
(7.4%), BWTEPIHA LR E R SRFH TR, X8 H EA T IR B A,
DR P A 5, 1L PO 0 0 B S T — BB AR A i A e, ARAE R (B B GEHR, TE SRS
KR A2, \LTE R B SR A T R R 200, 5 B R Ko I o s iy S A
L

TR R RS R, B AT RIS A B I A T FUAT 60 62 A PR LAY
R CRARE TN 4 2 S AR, X, RITEIS RS SR S). T EAY
— B B R 53, B DL E TR B AL TR AR BT 2R, SR e, BT RR R e T 24 IR
FAD B BT B B A, BT I A AT A (9 PR AL o

3 BAX IR R EL ot R 103 RO (6 1 B 7 B P 2 T o 3
B, Fh— ST A B v RS AN T

ERE, B RIBEA LT K P, B ERHER L, X IR, RAEE sk E
i, AL LB TERY . 4%, i TR M 1, (S AR R FER B R E R B, X
AN 2 DU S R e =X

T I3 I R AR AL A O YT e T T ML & e — A LA A L E 39 o5 e i JE F, %
FHEF A% R — R R B, R ILRE TR Arh R R M R AR B, 46
e T T R T B S B LD A B B S W) AR i T i

] /R 36 HE 2 b B UL AR IR AR RIIE B 1S 2 | B3 R W R 0 T 2
A B R AL AR IE, IR ELA AN BHIE B B SR 5 e B
B LRI 0FR (234 %) ; AR SIIER 5 AR B R R, A A4 U R
AL (13.68% ) SKHEATHLATAEL 37 ik A4

R SR T i B AR LA, B LSRG AE ST, SE RS T W iy - - e
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iEo  AEARTHIM R A — SN B TULSAER; STt &AL B 1R
B 2, Sterculiaceae SEAY—EAE Ry, RMAIAPHAARZ LES, BRAREAAT
AT |

MBES> ESRIR SR A BT F 49 4L A F0 B JR B 1t X A e e B il T by e o ARHLL, 1B A BBl AR 25
AR A L BB IRE T, SNE, BAU/REE Mt ig gl a 51l
TE AT — L E M, Berb U0 B8 8 T — Se M B o s AR , B - ARILLZ A0, R 7R
R k&S 5,

(R 3, DA HE BRI R by oA R, A0 40 % Zady) kiR &
& 5, 7 — s BoR I AR AL B FRAE R 1L RS ML A R VA A R B i A R _R 3T

& £ X B
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MIOCENE SPORO-POLLEN COMPLEX OF SHANWANG,
SHANTUNG

SUNG  TZE-CHEN

(Institute of Palacontology, Academia Sinica)

(Abstract)

The Shanwang basin of Shantung peninsula is famous for its rich in fossil flora. The
flora has been critically studied by Profs. H. H. Hu and R. Chaney. According to their
opinions, this flora is of later miocene age. The floristic composition represented by the
plant macrofossils is composed mainly of woody dicotyledons. Neither coniferous nor
fern elements have been observed.

In the present paper, the author presents the results of the sporo-pollen analysis. From
the rock matrix, the author has found not only some spores of Polypodiaceac, Salvinia?,
but also many coniferous pollen, such as Picea, Pinus, Tsuga, Larix and other Pinaceae.
Moreover, the pollen grains of herbaceous plants have been frequently found.

As {ar as the present datunmi is concerned, the Shanwang flora, as represented by the
spores of ferns (Polypediaceac, Salvinta?) amount to 5.01 %, while the pollen grains of
coniferac to 23.4 % and those of angiosperms to 71.59 %; of the latter, woody dicoty-
ledons being 57.26 %, herbaceous dicotyledons 0.57 %, and monocotvledons 13.11 %,

By the evidence of presence of the fossil pollens of some subtropical elements, such
as Carya and of considerable similarity between the Shanwang flora, as indicated by the
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sporo-pollen complex, and the recent flora of the Yangtze valley, the author full agrees
with the opinion of Profl. Chaney, that the climate of Shanwang basin during that time was
warmer than that of the present.

Age of the Shanwang flora has been considered by Hu and Chaney of later miocene.
But, according to the sporo-pollen spectrum, the author suggests it more favourable to
mid-late miocene rather than late miocene. The occurrence of fossil leaves of many subtro-
pical elements also supports this view.
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1. JkE4t&F (Polypodiaceae)
2. FAFF (Gramineae)

3, 4. BokEY  (Salvinian)
5, 6. @42B (Tsuga)

7. W (Acer)

8. mTizlg (Srarganium)%
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1. BB ?  (Salviniay)
2, 6. jaJR (Pinas)

3, 4. HnrE (Larix)
5. E#2E (Picea) X 860
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#xB  (Picea)

ksR (Carya)

. Mok (Alnus) B4 > 860
10. #sid (Prerocarya)

i N

. %8 (Corylus)
. ¥R (Berula)
. FhegEe A CETL#) (In-aperturatae)

18. B8 (Quercus)

. HAFt (Caryophyllaceae)
. KR (Celtis)

17. #&® (Ulmaus)

. BB (Zelkova)
. #EFl (Betulaceae)






