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Columnar section and palyno-assemblages of the Fotan Group in Zhangpu and Longhai Counties of Fujian
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= Ho¥ 4 & HYRFAE B H o AR

R AHFETHERNE 2. E3IRENBRE BB L KRBRATARREARES,
BT 1 ARENEL ULDBRE KRR B A EHR 247 AR &, SR BTk B Bk, S50
B2 B IVRBHEHE T RELEFL 60 RIL, BB RI BT EEEBRFTRY
A, R Em T

HERAMASURTHEHOERSENRE, HEBALANAS SR 60%—

80%, MAVKER B BB A 00X M FEDERFT EER=ZABRER, ARE-RIME
INESEWMB AL, 788 5 MR Y Fagaceae H R LK X R EH, W Quercoidites,
Cupuliferoidaepollenites, Cupuliferoipollenites %5 GXRIER , FXE K /M FESEHE AL,
MERSREYHESLESS), ENWE BT BMNAEH 30%L% s Liguidambar-
pollenites 1 R WMEL, FHEAMASTH 102E4, B S BE 48.9%; i,
Caryapollenites TEH S HH A ELE, ~ME BN 3%—5% BB 08 22% k4 s Llexpol-
lenites ENHIEBRTHTRER SR, — XK FHEHDAER, SEEARL EEEFE, W
Hydrocotaepites, Marginipollis, Myrtaceidites, Margocolporites, Meliaceoidites 1 Lonicer-
apollis B; R E— B REMMASHPHEIRE —E M, W Fupingopollenites, Zonoco-
statites, Eupteleapites, Symplocoipollenites F1 Celtispollenites & ; AR Y M P R BB E
HREY, RBANANAES EBY 3% —5%, E B HA : Sporotrapoidites weiheensis, S.
erdtmanii, Persicarioipollis, Cyperaceaepollis, Ranunculacidites, Graminidites, Chenopodipol-
lis fl Tetradomonoporites %,

RTEYERERERBASHE 2 6, A5 HEWN 10%—15% , RE & 0% L%, £
B4 F' : Pinuspollenites f Dacrydiumidites, S BN 8% 5% ; HEBRFHD LB
HEVEFELE, I Podocarpidites, Tsugaepollenites, Keteleeriaepollenites I Cedripites % .

BREYHRTHEES, AEERNOHERTERZ LI, EBES FREM Polypodi-
aceae B X1 % B M F, I Polypodiisporites spp., P. usmensis F1 Polypodiaceaesporites
%, A Crassoretitriletes, Osmundacidites, Cibottidites, Pterisisporites fl Magnastriatites &,
BAUFEHRERVEIALERT —EMR.

FBER=ZRBEYAREHRSFHHLIHERL, TR L 2 MEBRASN 2 MRTE
&, Bl 1)Quercoidites- Liquidambar pollenites-Dacrydiumidites $H4 , 2~40 & V] #t — 3 &) 4+ B
AT AS, T EH Quercoidites-Eupteleapites WG Fl L EH Polypodiaceaesporites-
Celtispollenites WH &5 2)Symplocoipollenites-Liquidambarpollenites G .

1. Quercoidites-Liquidambarpollenites- Dacrydiumidites 8 &

FPTHE2UEBHMIE BETES ARASUBTHEDERNE, FHETE 702
A 5 Fagaceae H % M Quercoidites, Cupuli feroidaepollenites M Cupuliferoipollenites H)
KB LI (B ¥ B W ;s Liquidambarpollenites 13 & BUWE R, B R T W LR
LR Y Eupteleapites BRI ARY BFELFTH, FHER 2%2E46 8| LB KA
HARBER, REMIERRTHEOPRBERZHEEG.8%) . RFEVERTHER 1I5%E
A 2 FERHETELES RRXEYRFETHRESRLD, H EMABHE, TEMR2 2 Polyo-
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diaceaesporites, Polypodiisporites usmensis §1 Crassoretitriletes 25 ; IRIE A K £ B
BAHEXRS W 2 M EBEHAE .

(D T #HY Quercoidites-Eupteleapites MW HE ., BATE 2 NAENKBAETER
KEEHEELR TERNAEERE BREYHT 5.2° (1.3%—1.8%) : Deltoidospora
+*, Polypodiisporites 0.8 (0—2. 4% ) P. usmensis 1. 4(0—10%), Polypodiaceaesporites 1.2
(0—5.0%), Pterisisporites +, Magnastriaties &, Osmundacidites +, Cibotiidites +, Cras-
soretitriletes 1.2 (0—3.9%); B FH Y ¥ 19.8 (11.0%—32.4%): Pinuspollenites 8. 0
(3.9%—15.6%), Cedripites =, Dacrydiumidites 3.8 (0—11.7%), Podocarpidites 1.3
(0.3%—4.3%), Tazxodiaceaepollenites +, Keteleeriaepollenites 1.1(0—3. 0% ), Tsugaepol-
lenites 0.6 (0—1.2%); B FHEYIEWR 77.5(61. 7% —89. 8% ): Symplocoipollenites +, Liq-
uidambarpollenites 14.6 (4.1%—26.3%). Quercoidites 28.0 (8% —39.5%), Cupulifer-
oidaepollenites 10. 4 (4. 0% —18. 0% ) Cupuliferoipollenites 7.6 (3. 0% —18. 0% ), Caryapol-
leniyes 4.5 (1.5%—22.0%), Myrtacidites -, Ilexpollenites 0.6 (0—11.0%), Rhoipites +,
Ulmipollenites 1. 1(0—4.4% ), Celtispollenites 1. 0(0—13. 0% ), Euphorbiacidites+, Margo-
colporites -, Lonicerapollis +, Nyssapollenites -, Rutaceoipollis =, Hydrocotaepited +, En-
gelhardtioidites ==, Betulaceoipollenites &=, Eupteleapites 1.9 (0—6.3%), Fupingopollenites
2.0(0.4%—4.2%), Meliaceoidites 1. 1(0—3. 8% ), Marginipollis+, Reevesiapollis 0. 6 (0—
2.2%). Cyperaceaepollis+, Dicolpopollis+, Ranunculacidites+, Sporotrapoidites weiheensis
0.9 (0—6. 6% ), Graminidites +, Chenopodipollis . Zonocostatites +, Persicarioipollis 0.6
(0—2.5%) . HBLAGHEEFULER . BREVRTFEES  PHERSZ2EH BER
4> F Polypodiaceaesporites, Polypodiisporites 1 P. usmensis S HE LN, B LY S &
R 1. 0% EHB/NTF 1. 0% ,Crassoretitriletes M ELE, F Y 1. 2% . BB HN3.9%,H
BN E KB4 FF : Pterisisporites, Osmundacidites 1 Cibotiidites %, M FHEYERSE
115 20% , X B R Pinuspollenites Ml Dacrydiumidites, 2o & B4 B 8. 0% 4. 0% ; A /L
B W) Podocarpidites, Keteleeriaepollenites M Tsugaepollenites %5, N & H & 1 1.0%—
2.0% W FAEBEREAEG P HEENRBMA, FH R 77.5%  BRE 0L ER  HPEE
R4 W6 &R Quercoidites , Cupuli feroidaepollenites Fl Cupuliferoipollenites , e B BT 5 A&
Y 0% H » B E V[ #3K 50% ; Liquidambarpollenites TR G FH—HEBEMM, — &
B 15%%H B &k 26. 3% sCaryapollenites TG HESE NI, VA 5%, BEL 20% K
B EBERN R Eupteleapites EHEFHERBAE (P 2. 0% K . BE N 6.3%),{H
MBS, [ B, B LW A S AR H RS AER, Bk, B RN AT H A
¥F {E J& ; Betulaceoipollenites ¥ Fupingopollenites i ML EE, H S BB K 1. 2%
2.0%: R H — R FHEHDERNENELI, TR—BHN 12RE L, B 1R Marginipol-
lisy Meliaceoidites  Rutaceoipollis , Reevesiapollis , Hydrocotaepites ,Ulmipollenites , Ilexpollen-
ites , Myrtaceidites s Euphorbiacidites , Nyssapollenites fll Lonicerapollis % ; AW L & &

» FPHETE HEESHUAFARENBRRSE.
» RER/MFO0.5%.
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AENERBAESH 2.0%—3.0%, EBER D H Sporotrapoidites weiheensis, Persicari-
oipollies ,Cyperaceaepollis ,Graminidites ¥l Chenopodipollis % ,

(2) EEHY Polypodiaceaesporites-Celtispollenites HI¥ LR G . FE =T 2 FIRREM
BEIREZ EMR—KAGDEEREREENRREST REEARESRE  BRAH
Y HLF 29.2 (7.1%—44.6%) : Deltoidospora 1.1 (0—3%), Polypodiisporites 3.1 (0—
15. 2%), P. usmensis 8. 4 (0—22.5%), Polypodiaceaesporites 14. 2 (0. 6%—26.7%), Pteri-
sisporites +, Osmundacidites 0. 7(0—4. 6%), Crassoretitriletes 0. 6 (0—10.5%), Cibotiidites
0.5(0—2.6%); BFHYIER 10.2 (4.0%—11.7%): Pinuspollenites 4.9 (0—12.1%),
Dacrydiumidites 5.5 (0—9.3%), Podocarpidites 0.6 (0—1.5%), Keteleeriaepollenites
Tsugaepollenites +, T T HH ) & # 60. 8 (41. 0%—90. 5% ): Symplocoipollenties 0.5 (0—
2.5%). Liquidambarpollenites 6.1 (2. 2%—17. 6% ). Quercoidites 8.2 (3.6%—16.2%),
Cupuliferoidaepollenites 6.2 (2.7%—10.0%), Cupuliferoipollenites 5.7 (0.7—9.6%),
Caryapollenites 3.5(1. 1%—6. 8% ), Myrtaceiditest . Ilexpollenites 4. 2(0—17% )., Rhoioites
0.5 (0—1.3%), Ulmipollenites +, Celtispollenites 9.2 (0—29.5%). Euphorbiacidites %,
Margocolporites+, Lonicerapollist. Nyssapollenites 0. 6 (0—2.1% ), Hydrocotaepites+, En-
gelhardtioidites 0.5 (0—1.9%), Betulaceoipollenites 0.5 (0—1.5%), Eupieleapites *,
Fupingopollenites =, Meliaceoidites -, Marginipollis +, Reevesiapollis &=, Cyperaceaepollis
=+, Dicolpopollis ==, Ranunculacidites ==, Sporotrapoidites erdtmanii 1.2(0—6.6%), S. wei-
heensis +, Graminidites +., Zonocostatites 3. 6 (0—~33.5%), Acaciapollenites+, Tetradomono-
porites 1. 2(0—8. 6% ), Persicarioipollis+=. Ericipitest, ZWHEGH FTEIFMTRE . TAHEY
BFREHEHE, PHERELZELA, BE A& 44.6%, B F W 2 B Polypodi-
aceaesporites, H TR LAHEGH 1. 2% M%) 14. 2% BT A Bk 26. 7% s HIR B Polypodiis-
porites 5 B & P. usmensis, W53 BB TFTHEHEH 0.8%M 1. 4B H P 3. 1%M 8.4%,
HEEEESHIE 15. 2% 22.5% : RERARBE THREHASHMHEMU. RAEDERD
ERUETHRIAGHERAHE TR, NB THREASH 202808 10%, FEBIIA
& Pinuspollenites M Dacrydiumidites, L S BY R S EA ; R E R L H B, S 8g
BRL . BTHEHYERH A B THRLASHE T TR, XEERRE A Quercodites.
Cupuliferoidaepollenites F1 Cupuliferoipollenites % 3% 25 /N = 7L 1§ # ¥ & Liquidambar-
pollenites EXETHEGH BB HBEENR ETHEASHPRAELBHACEFHR
H 1. 0%) ¥ Celtispollenites, BIF WA A RME CFHETEN9.2%. BETEE 29.5%).
BARLAEGWFLES T R, ETHLAGEEE 40 BEEHANEE (5 2.0%)
¥ Eupteleapites, P|Z WHERETREL THAMTHNEHRPEBMELIN3.8%). — R
WA RERBAEY, M THEAGHL BHUARRE R, S HEE. I Fupin-
gopllenites M Reevesiapollis 50 i/ AT A G HE N~ THLAEEGRKEABAUHAH
WHI4rF. 20 Tetradomonoporites ¥ Zonocostatites (R E I fE S Typhaceae BERE R R, BE
F] B8 5 Rhizophoraceae %), FeBIREH ENMFIHEFREBELI THAKRASH
33.5%; BLAAE Y W B Tetradomonoporites (EYE R 1.2%) o, &M EEMA L
BN BB 4%DER: Sporotrapoidites TIREEER . 15 & S. erdtmanii, FRLHE
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FHERL2% BEEEE 6. 6% MXHERETHEASPRH AL,

2. Symplocoipollenites-Liquidambarpollenites 33¥}4B &

FTHEIVNRENREMNBREREMEES FERARMAEETER REARYHBT
14.0(3. 6% —40.1%) : Deltoidospora 0. 8 (0—1. 7% ), Polypodiisporites 1. 2(0—3.0%), P.
usmensis 3.5 (0—19.1%), Polypodiaceaesporites 6.0 (2.2%—8.6%), Pterisiporites 0.8
(0—6. 0% ), Osmundacidites +, Cibotiidites +, Crassoretitriletes 1. 4 (0—10.5%); & F1E
T # 10.9 (0.6%—29.9%): Pinuspollenites 7.1 (1.8%—25.7%). Dacrydiumidites 2.6
(0.6%—4.4% ). Podocarpidites 1.0 (0—2.0% ), Keteleeriaepollenites T, Tsugaepollenites
T TG IER 74. 9(41. 4—80. 8% ) : Symplocoipollenites 5. 0 (0—15.8%), Liquidambar-
pollenites 25.0 (2.6%—48.9%), Quercoidites 7.3 (6.0%—13.4%), Cupulipferoi-
daepollenites 5.4 (3. 6% —11.3%), Cupuliferoipolenites 6.2 (2.5%—9. 7% ), Caryapollen-
ites 7.9 (1. 1%—22. 6% ). Myrtaceidites +, Ilexpollenites 1.7 (0—7.0%), Rhoipites +, Ul-
mipollenites 0. 6 (0—1. 4% ), Celtispollenites 2. 4 (0—9. 7%). Euphorbiacidites +, Margocol-
porites &, Lonicerapollis ., Hydrocotaepites 2.6 (0—18. 6% ), Fupingopollenites +, Meli-
aceordites =, Marginipollis+, Reevesiapollis+, Cyperaceaepollis 0. 7(0—4. 7% ), Dicolpopol-
lis &, Ranunculacidites . Sporotrapoidites erdtmanii +, S. weiheensis 3.6 (0—27.4%),
Graminidites+, Chenopodipollis +, Persicarioipollis 1. 0 (0—4.1%), = EEH EES
ER:DERBFEEEFE 1 AN EMUASHBHMZ G, BIEXHAEXEHRBL, W
Polypodiaceaesporites W& B E H 14. 2% W 3] 6. 0% ; Polypodiisporites Fl P. usmensis 474
BABRA, R 3. 1% 8. A% WO BIERHER 1. 2% M 3. 5% XEHMTEREEHAE
BO,EEMNBRBRFEMAEHIFERN SR ERFREAHAB T, HE Cras-
soretitriletes ENFIHRPEREEHA. DR TFHYEREEREE | ANAEH ERTAS
Y, R 10255, — BB UYL HEIBEYR. DBRFEDERLSERES 1 fih
AEHEMEHE TRZE, BIAREEG X E T T, Quercoidites, Cupuliferoidaepollenites
M Cupuliferoipollenites I B S B EH | MA SN LW LA SHHL, FHH 20%E5K,
BFHEY PN R ERDTE Liquidambarpollenites, V3 & & 25% , B & & 48% , Symplo-
coipollenites TE3H 1 HE RALBHA UG HLAKRE , FHER 5% . B &iE 15. 8% T
VA, Liquidambarpollenites Fl Symplocoi pollenites ¥ i, 3 A< Ha ¥y 40 & B R 1L J& ; Caryapollen-
ites WA P IN, ¥ 7.9%, B &1k 22.6%: 58 1 M A S ERMLASH IR
Celtispollenites Fl Eupteleapites, BIARE G ERAH AT NI EAH FHYEMELA
SHERIN, FHER 5. 7%, 555 & Sporotrapoidites weiheensis Y& BN 3. 6% , FE T
HTFERESEEIX 27.4%,S. erdtmanii WH B B I, Cyperaceaepollenite Fl Persicari-
oipollis TEAN | RE R LB B L B ,Graminidites 1 Chenopodipollis X R8N, , Tetradomono-
porites EHRHFTEHR,

KT BEEHIGE 0 SRR, KRG FROBRAF R KRR,
EFRENEREINEFE=ZLEZFNEHENL  BREEHFE QB EIRE KRS
=4,

ARBERTHEENFENRFERLAE MESHE, RDEE RN EEYHFFTH
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HEUAEAERHEALOZED: R ITEMET XX # E BH Lecythidaceae fl
Podocarpaceae L TE# G OF W3, 1984,1987) , 38 i i BBt 0 REH R TTBE M P it &
XREEFWRFEMALE, FE— SRR MR Ry PR,

EAEYERHEI, ERE=LCHAREYHNEESTE CHEFEYEATER=
LR ERTHPHFHUS AR BERNARASTEEWELEDER A : Sporo-
trapoidites (R EER S. weiheensis, B H /LB S. erdtmanii), Persicarioipollis, Cyperaceae-
pollenites, Graminidites, Chenopodipollis, Ranunculacidites 1 Tetradomonoporites %, LB E
FHREHEW 3%—5%, BRRENHIH BB R LB Sporotrapoidites weiheensis 18, T
X—MERMEEFHHEI AEREDER P, BABERFHE, i1 Droseraceae,
Polemoniaceae P ¢ Compositae %, 45512 B W M & Cichorieacidites(E EHME L&
HRHEUB ERENESTRA LA X EER AL E SRR EHite
=Y. NEXREWERHOBDE, BR LW R Sporotrapoidites, L EBE R S. weiheensis
(BEEREH SR AGERE I VNRBRRMARREESHERIX 27.4%) , XMHERY
RFBREERAMTH R KIHEGDEES, 1980, i E=FEEHMX Y P FHE, mif
THREBEGIIERE, 1979, RGMEZM B HAWEFH PR EERHAARERARZHE
%,1985) s RJBHY B —FF, Bl Sporotrapoidites erdtmanii Z XA T AR ERE 1 WHAS
WERTAEGEMBRT EMNE 2 ARENREELZ LHRERRRBRREEF, T
FR1.2%.BEE R 6. 6%, BRIV AME 3 FIRB W RBA BB X M7k 4 8R4
IR REE 42K, 80 F MU 2 F Nagy R G R P H LM MM A& BT, WX e i Ve A8
K F(ERX M G. erdtmanii Nagy) | & ¥ 8 Goerboepollenites , Jg K , W H—EEF, BX
AL ¥ B & 4 Sporotrapoidites erdtmanii (Nagy) Nagy, (Nagy, 1985, p. 163, pl. 93, fig.
18—20;pl. 94, fig. 1—8) s H K% EFE B X WM E X Hemitrapa(Sato, 1963) ; XIBFRF R
WK WL ESR WA ARy 4 & B, R AR R 9 I 8 AN 1 B R W BT )8 Hemitrapapollenites (X B
#,1986,75 31, K 3,18 15,16,21,22,28) . XFIEMER X QT REF-THHLE, ER
EWHBAAHRERL, RS REAERH AT ERARZHES,1985), WRILESRILA
(XUBFE,1986) , AL R R A2 09 TERIMB OB L E S, 198D) X FIE M 7E A X 5 B BEM
B2 B IVIRBTHEE, R\HMFAEAR N PFH YT E I RBEASHFEEME
TEDER  ANEERL CFHER 3%—5%), TARRBH AR LR, BRE—MEIE.
BASHUAGR EZMaRHOMAREDAENKR, BHEZCEBREY RN S —FE.
ELRAHRRASMEAST EXEHEMMNBER EEZRESRE BSMAREY A FE
GXRA MYUAEMASFEEN R ER Polypodiisporites Fl Polypodiaceaesporites 3 5
Polypodiaceae 3£ ,Liquidambarpollenites‘—'?j Liquidambar B 3% ;6288 Deltoidospora T
fE5 Gleicheniaceae & % ,Crassoretitriletes 5 Lycodium %%, B R T XS EDFHN
AR, AR ERNER, EEmRAS S, WA TRIOBM B, L HEEY TE
B &% K, ML EB Fupingopollenits M Sporotrapoidites erdtmanii % GXE B EZHIA T
FHLE), BART MM Y B EHAE & E ML, B RA R Lt s 2 ™=y . 4
VIREA R THERE ERESLEBREDBRH N L XN ERKASRIEAETF,
HBREMHENULA, BB EEYHER FTAAEHEHE, WA FHAE S BY Quer-
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coidites, Cupuliferoidaepollenites 1 Cupuliferoipollenites % , H. BEK A5 ¥ 7] fE & Fagaceae,
X AR 15 2 J8 F (0 Castanopsis , Cyclobalanopsis Fl Lithocarpus %) , ¥ % B34 | T i
X R SRR AR B BE R, RBL T AH ST KB A B S S B TR A S AR A B Y AR A
WA 5 —0TE, R HE TEA SRR, AR Y B R KL A 7 BT )
W, ERBAEST S H BEMCNBRFEWIY Dacrydiumidites, B KAEY & Dacrydi-
um, BRI ERA 1 7,80 D. pierire, A£G & T8 1K 1 000—1 400m 4b; 7k
HEFTHA—BRR, PR FEPERE Marginipollis EREHETRBRRFE 1%, HHE
F1E), HEHAHE Y Lecythidaceae W) Barringtonia, A B BRI ZEPE 1A 3 #,49%
THREL. ZEETNEESH, XEHYNRETIYE, BREH T BERMNTTRE
R, ZHPFRELT T IHRETHTR, SHEXR BEHENAS R T Y%
KERS AR BRI & R R, HEROECER, B, IR YR E S 5% Ay
FARMU M7 YRR o SER, B AUR BT 7 E AR 0 RR5R , O SR AR B P HA SRR 4
R, WERTX—RENHE T HHHARE. NEMLEHBRABES T, thER
T HFHa AR, GEFERNASH —ERS  BESHFH A ¥ Lo F, W Cras-
soretitriletes, Polypodiisporites usmansis, Hydrocotaepites R E R XK = F W FH g —
EFR, —BE RTF FHGR Fupingopollenites TERIL 5 3ty I F W — L 4% (FE =+
WARMBX AT RFENZR) BB T L, WL RKiE R L EH—SBINHCRZHF
%,1964; XUBHR ,1986) s MIALIEIL . B 45 H (L G HUR R ST, 1978) : BRPT 4
B KEHGIFEEE, 1980 REBMEAMMBEHF A =EHA RBETLH-THH)
(RZH%,1985); BB AARAMH EFEBHA—THDILAERAGHERRBEF £
BFAEBE4  1985) s RBCR A T 87 8 CRIL IS, 1986) LA S MM MSa vy 1 g 40— A 4l
(R%15%,1989)%F . Caryapollenites , Liquidambarpollenites VA J — ¥l Fagaceae XM =
W.ZABER . EFHREA HEFHFHERERASHEER A (Yamanoi,1992), ENH
B SIFE LTIt b, BRI KRR S, B AR, Yo KA E . hilE
Z PR BB R X R BT, U A SRR AEAT X b, i 8 RZEALE SR Y X
ANHET. MEIABKHENSGEE S L5T6H SR ETHite, AR TRE“RKHER
XY X R 7H B LR R EY A" CRZH%,1983) Bl IL# AR 4 (hde A
RAMEAMBFEA R EESAFAS, 198D FHEH LN ABAS, I BEL G REH
WX THRAARAURKILOZHMAKRILA HILASHARNAES, MEERAKAS
RECFTLAXT e, KA RIFE . DR A S U B TSN F, P UHU—L4E
B/AH=ZW. ZHWER, WA XE N Quercoidites, Cupuliferoidaepollenties, Cupulifer-
oipollenites (% 3L E N Quercoidites minor, Cupuliferoipollenites oviformis, C. pusillus) %0 &
B 1R &, Liquidambarpollenites f1 Caryapollenites W, &5 + 4> B ZE #b 57, Ilexpollenites TE
RERBHBKE. Zonocostatites ENFIHERPEARE SR OBRXEYHFNBRFHEYE
MHURBMPBE—RAKFEE, &L BEHE Polypodiaceaesporites Fl Polypodiis-
porites usmensis % H E B, 5 , Crassoretitriletes H BT & B R ; J5E B L Pinuspollenites
M Dacrydiumidites 3 E , MM HGHI I NREE, M EHARAE T, EXENE
BESRBRAIERS, BT ERRE 3%—5%, ML BB AR 32 552 F 4D
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HMEMAET, EXEYERTEE X 10%, EFER 2B Graminidites 1 Chenopodipollis
URAEE AR, THAD RS & BHEAE YN, SRR, (5 20 5%
BN AR SHT, XHRERERERARASTRENILE; H—EEX S REEL
MR RS RBAS T R ERITAMSITA, BT KB Florschuetzia , i B 5
HERASTURL L. GEETHAMUEE, AREBHEERE, TENEBERHRRES
% E R 3E  RIBMAE — (Ling Hsin-yi, 1965) A Canright, 1971 #AF 5. A& FHHH &
K 1B £ B W Liquidambarpollenites, Dacrydiumidites, Tricolpites, Tricolporopollenites (J5 W
B4 B K Cupuliferopdaepollenites Fl Cupuliferoipollenites), Pinuspollenites, Symplo-
coipollenites, Ilexpollenites F Verrucatosporites (A 3 5& A Polypodiisporites) 25 , X B HU ¥t
HELAHERENASHEEL T U, ENHETREAEY AE RO ERAHE
& #E )27 (middle coal-bearing bed) M A&, FEMFIEH 14 MM ARG, BH ERHK
TRV R (WIFE X BERMHRBMPEKRD, R5IRER) ;Canright IR EEH
SR T e P BT A9 Tungkeng 2871 Shangfuchi AW HIK, ERBAEGHH LA T ERH T
HYER, MBI L H Polygonum Fi— Cyperaceae (&34 Bl 5E N Persicarioipollis fll
Cyperaceaepollis) . FEM , [ EFH K HE 5 Canright BFFEHY Tungkeng 20 F1 Shangfuchi
AR AGEAL. REFAHELG, A AR HF R & 9 5t (Hung Chi-yue and
Cheng Yin-min,1983), Xt , S B AR B T B o8 i, FTRER b b B i B P it

HEFHARAS BRI EHIMASHHESLAS, BHRESA S MR BT R B A et
REXWS LB 2R, 555 R EAH Y L RSk 08 B3840, B, RO AN
Rl BHR B 4

NS =R Lk B

EE#Fl Trochodendronaceae
HIEARB B (FTM) Eupteleapites Zheng (gen. nov. )

W Fp Eupteleapites eupteleaformis Zheng (gen. et sp. nov.)

WE  ERRTE—SEMRERIE 6 b AR T VR4 T R » 01 T O T B » AR G R 5
=Y a0, W EERETE. RRE, R, X 8BRS SMNEFE, St
BRETARE, B EE, RERFHA MR

HJR LA 26 Az 00 Te W S5 B A6 TR 7S 0 B v A A [, = A A 0o 2 R T 6 » Y B b R VS i
MRS ERNERER=ZWENE . ZFBEM TRALS . HE O BEW RIM R
%, MR Y Euptelea BITERYI T AL, #4 . Krutzsch(1966) 895 /& Eupteleapollis,
HAFIEN . BR AR . RENLETL BT E=/AK, B EL5 (both hemispheres) % & 3 4
77 78 A B KT FLE 50 BRI FL 45 HEP , FLAE | B R Ui s S EE B R i 2 L 4
R REEM, R R A — R A PRGNS

B, LRKFERMBRAEY) Euptelea WM BIFFAERB K E R, FTL Krutzsch $51H , fh 2
LK Eupteleapollis J& , o R MM Euptelea HREFHR R, MARN T ETLL. B, Eu
pteleapollis MAHE , RRE UM NREYE Euptelea RAM, TH)E Z BIHXEI+2A 8.

H¥KXFER Euptelea (Trochodendronaceae)



210 = o 4] ¥ £33

SHNR PERT.HE=L.

HIMERY TR . F®)  Eupteleapites eupteleaformis Zheng (gen. et sp. nov. )
BRI EH7—D

KN 22—33 X 13—24pm, BEARA K/ 33 X 24pm; M L5 B 2B R KA Btk
BVE,RERERERE, R=11, 088, BT HR, ¥ AR, WS R, WE L
B0h oot BORL BN , S BEFE M I IR L S 6B R, R R 1. 5—3um SNET R, 4h B
BTFHE R EESLEWER, RERFREG, NIRER lpm 224, 7 WA 4,

B FFAIAEY Euptelea pleiosperma BB (R EHBERELES), 251 T, B
1716, B KR 95, B 2, 2b) BARML, 88 42 s B F i AN, N BB AFE F B —HH M Eu-
pteleapites elegans Zheng (gen. et sp.nov. ),

FREM FERHEHEE, B AR

EXWEKRY (3R .3 f) Eupteleapites elegans Zheng (gen. et sp. nov. )
(B T, 22,26)

Hi2 32—37pm, AR AER 32um, RE ML HE=ZHEE, A=, EFH, WENE
B, K 1.5—2 5pum, IEEFHRRR, K L RERM TR INEFR, SNERTHRE &
HEWER, RE PR IRERAIN, B2 1. 5—2pm, AFHR X RGN, NBERE
/NE 1pm BUNF 1pm, MEEL 1pum, RER EHREE.

EFHUMRER, MG AR T 5 — B M Eupteleapites eupteleaformis Zheng
(gen. et sp.nov. ),

FHEA  EHEG B R B

% Hydrocaryaceae
=¥ B Genus Sporotrapoidites Klaus,1954

R4S B FEW Sporotrapoidites erdtmanii (Nagy) Nagy, 1985
(ERE 1B 27)
1979 Goerboepollenites erdtmanii Nagy,p. 185,Figs. 3E—N,4A—E.
1985 Sporotrapoidites erdtmanii (Nagy) Nagy,p. 163,pl. 93,figs. 18—20;pl. 94,figs. 1—8.
1985 Sporotrapoidites medius Guan, R2Z BR%,120 T, B AR 40,8 1—25;, B 42,5 5,6 BIAK 55,8 36,37,
1986 Hemitrapapollenites medius (Guan) Liu, Xi#,75 T, E AR 3.8 15,16,22,28,
1989 Sporotrapoidites erdtmanii , =184 ,84 T, B 27,8 1—3,5—20; B MK 29, & 1,2,

K/ 32—36 X 34—40pum; REMBE=AE  MERLEREE; R=7L, LK. MHE
o, HR/DH 12—16 X 5—8um, W RIEHEF ; SMEE 3—4. 5pm, SR BT HE ALK, 4+
BER] B, A IARA, ShBE R INEAT , IR WFL IR AR X, ZE P AR R B R = 4t
REY IR B H W AR A B0 2 BT AR A% , SR DR (FTRE R BL 76 B30 + /M8 R TH 6, 2R
A 55 40 0k S04

AR PUAMEE K, K BT Sporotrapoidites minor Guan (R 2 B8 45,1985,120 71, B iR
41,8 1—43) s B X AR/, SPEER B HNEESE, B B R[E T S. weiheensis, 5 & &+ 4
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SEQUENCE OF MIOCENE FOTAN GROUP IN SE
FUJIAN AND ITS PALYNO-ASSEMBLAGES

Zheng Ya-hui

(Nanjing Institute of Geology and Palaeontology, Academia Sinica. Nanjing 210008)

Wang Wen-xuan
(Geologic Party of Southeast Fujian, Quanzhou 362011, Fujian)

Key words SE Fujian, Fotan Group. Palyno-assemblagess. Miocene
Summary

The Neogene Fotan Group is distributed in Zhangpu, Longhai and other counties in SE
Fujian and Mingxi, Ninghua and other counties in W Fujian. This paper deals only with the
sequence of the Miocene Fotan Group in SE Fujian and its palyno-assemblages. the Fotan
Group is composed of three layers of sedimentary rocks including arenaceous conglomerate
rocks, sandstone and mudstone, alternately interbedded with three suites of basalt rocks.
with intercalations of lignite and diatomaceous layers. Abundant and well-preserved pollen
grains and spores have been obtained from the 2nd and 3rd sedimentary units of the Fotan
Group. However, in lithological character (such as conglomerate, gritstone, etc.), the 1st
sedimentary unit in the outcrop section is not available for palynological maceration.

Based on characteristics of the palynomorphs in vertical distribution, two assemblages
with two subassemblages can be rocognized in ascending order as follows:

1. Quercoidites- Liquidambar pollenites- Dacrydiumidites Assemblage, which was found
in the 2nd sedimentary unit, and can be further divided into the Quercoidites-Eupteleapites
Subassemblage below and the Polypodiaceaesporites-Celtispollenites Subassemblage above.

2. Symplocoipollenites- Liquidambarpollenites Assemblage, which was obtained from
the 3rd sedimentary unit. 7

These different assemblages and subassemblages also share some common features,
especially:

a) Angiospermous pollen occupies a primary position (60%—80%), mainly represent-
ed by Quercoidites, Cupuliferoipollenites and Cupuliferoidaepollenites (totally 30%), which
probably bear an affinity to the Fagaceae, with a medium number of Liquidambarpollenites

(10%) and Caryapollenites (3% —5%).Some palynomorphs are numerous in different in-
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tervals, such as Celtispollenites, Ilexpollenites, Eupteleapites, Symplocoipollenites, Zonoco-
statites, etc. In addition, some taxa are also relatively frequent, although with only a few in
number (about 1% or less), such as Hydrocotaepites, Marginipollis, Myrtacidites, Fupin-
gopollenites and Lonicerapollis; while the pollen of herbal plants occupies only a small con-
tent (about 3%—5%). mainly represented by Sporotrapoidites erdtmanii, S. wetheensis,
Persicarioipollis, Cyperaceaepollis, Ranunculacidites, Graminidites, Chenopodipollis and Te-
tredomonoporites. '

b) Gymnospermous pollen occupies a secondary position (10%—15%) . including the
leading members Pinuspollenites and Dacrydiumidites, with a small amount of Keteleeriae-
pollenites, Tsugaepollenites, Podocarpidites, Cedrpities, etc.

¢) Pteridophyte spores in general occupies a small content, mainly represented by
Polyodiaceaesporites, Polypodiisporites, with a few spores of Crassoretitriletes, Os-
mundacidites, Cibotiidites, Pterisisporites and Deltoidospora.

By inference from the palyno-assemblage materials, the Fotan Group in SE Fujian
might belong to the Miocene, and probably to middle-Late Miocene in geological age.

The abundant palynomorphs in this area will be studied in detail in another paper by
one of the writers (Zheng Ya-hui). As to the palaeoclimate, palaeoenvironment and
palaeovegetation in this area during the depositional time, Zheng Ya-hui (1984, 1987) has
already made a preliminary exploration and discussion based on some palynomorphs. A fur-
ther inquiry into this subject will be carried out after making a detailed study of these paly-

nomorphs in the near future.

DESCRIPTION OF NEW GENUS AND NEW SPECIES

Eupteleapites Zheng (gen. nov.)

Type species Eupteleapites eupteleaformis Zheng (gen. et sp. nov.)

Diagnosis Pollen grains small to medium in size, with a prolate to spherical and /or
prolate to broadly prolate outline in lateral view, tricolpate. Poles rounded. Colpi short and
broadly rounded at ends; colpus membrane granulate: Exine with two layers distinct; sexine
with columellate ornamentation, thicker than nexine. Surface with reticulate ornamentation
in appearance.

Comparison The present new genus differs from other tricolpate genera in having
short and broad colpi. round colpus ends, with granulate membrane and reticulate surface.

Eupteleapollis Krutzsch, 1966 differs from the present new genus in the apertural
structure and the shape of pollen grain, “with three large, subequatorial pores on both
hemispheres, and the two sets of the pores alternating”. Therefore, Krutzsch (1966) point-
ed out that the name of Eupteleapollis is not intended to imply relationship, but is used “for

mnemotechnical reasons”. It is clear that Eupteleapollis is also quite different from the
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pollen grains of the living plant Euptelea.
Affinity Euptelea (Trochodendronaceae)

Occurrence Neogene; E China.

Eupteleapites elegans Zheng (gen. et sp. nov. )
(P1. 1, figs. 22, 26)

Pollen grain 32—37 pm in diameter (holotype 32 pm in diameter), with a trilobate-cir-
cular outline in polar view, tricollgate. Colpi usually open, with a 1. 5—2.5 pm thick mar-
gin; membrane broken, granulate. Exine with two layers distinct; sexine with columellate
ornamentation. Lumina irregular in shape, 1. 5—2 pm in diameter, becoming smaller (1 pm
" or less in diameter) towards poles and colpi; muri about 1 gm in width.

The present new species differs from E. eupteleaformis Zheng (gen. et sp. nov.) in
having a larger size and coasrer reticulate ornamentation.

Occurrence Zhangpu County, Fotan area, Wuling: Fotan Group.

Eupteleapites eupteleaformis Zheng (gen. et sp. nov.)
(P1. 1, figs. 7—9)

Pollen grain 22—33 X 13—24 pm in size (holotype 33X 24 pm in size), with a broadly
prolate outline in lateral view, flat at poles, and subcircular in polar view, tricolpate; colpi
short and slightly curved, with ends slightly rounded. and membrane granulate'or finely
granulate; colpi margin thickening, about 1.5—3 pm in width. Exine two layers; sexine
thicker than nexine, with columella, finely reticulate. Lumina 1 pm in diameter.

The present new species is similar to the pollen of the living ﬁlant Euptelea pleiosper-
ma in aperture structure and ornamentation. It differs from the pollen of E. elegans Zheng
(gen. et sp. nov.) in having a smaller size and {iner reticulation.

Occurrence Zhangpu County, Fotan area, Wuling: Fotan Group.

B BH
HAEBERE T+ ENFR TR MR LA ERER #4278 X 800,

B B !

1. Letosphaeridia sp.
B K F.BT 1-1-37. B BH, AV HEH.

2. Cibitiidites sp. ,
K :Fk 1101-19. 30-1-1, B, 06 240, 4 b 2 8%,

3. Pinuspollenites sp.
X 500, 3 F & :FK 1101-34. 60-1-2, PauRRf L,

4.  Abietineaepollenites sp.

X 500,8% &£ .Fk 1002-25. 40-1-2, F=HiEMREE.



%2 M

MEEE: HAMEPHEGERRTFRERAS

5. Cedripites microsaccoides Song et Zheng, 1981
B K5 . Fk 1002-31. 00-1-3, PHEMF L,

6. Elytranthe sp.

g K5 FK 1101-20. 30-1-1, PHBEME L.
7. Taxodiaceaepollenites hiatus (Pot. )Kremp,1949
KB, FK 1101-19. 30-1-4, F=HENMRE

8. Myricipites sp.

B A 5 .Fk 1101-34. 60-1-7, iR fRE L.

9. Celtispollenites triporatus Sun et Li, 981
o K5 .Fk 1101-19, 30-1-5, i ERIR k.

10.  Polypodiisporites usmensis (Hamman )Sun et Li, 1981
B F 5 .Fk 301-4.74-1-5, =2 E L.

11.  Polypodiisporites sp.

5 BB .Fk 1101-27.90-1-1, #EME L.

12. Keteleeriaepollenites sp.

X 500,8f A & :Fk 1001-25. 40-1-6, =2 MF L.
13.  Dacrydiumidites florinii Cookson et Pike,1953
X500,8 k5 :BT-1-1-6, REE B, B, HEH.

14. Tsugaepollenites sp.

X 500, 3 B 5 Fk 1002-25. 40-1-1, #EHE, S48 50, @ 25.
15.  Podocarpidites gracilis Zheng,1987
X 500,58 & . Fk 1101-22. 40-1-9, =HEMR L.

16.  Retitricolpites sp.

Bf K5 . FK202-45. 45-1-4, FEHEME L.

17.  Symplocoipollenites sp.

B 5.BT 1-1-1. B, B, BI85,

18.  Crassoretitriletes sp.

B A5 :Fk 1101-33. 60-1-2, WM R, 08 B8 516 6 28,
19.  Reevesiapollis triangulus (Mamczar) Krutzsch,1970

B A9 .Fk 202-45. 45-1-5, =HEAIR B,
20. Celtispollenites dongyingensis Ke et Shi, 1978

B K5 . Fk 1002-25. 40-1-5, =HEMR -,
21. Caryapollenites simplex Raatz,1937

B BB . Fk 1002-27. 90-1-4, a1 R E,

1. Cyperaceaepoliis sp.

B B I

B9 .Fk 1002-36.10-1-4, HWH, 28, B, hE#,

2. Cyperaceaepollis scholitzensis Krutzsch,1970

B B2 .Fk 1002-46. 10-1-7, = EMHE L.

3—86. Zonocostatites spp.

B A5 3. Fk 202-30. 40-1-9; 4. Fk 1101-34. 60-1-8;5. Fk 202-30. 40-1-1;6. Fk 202-30. 40-1-7, F=#iEfiF .
7—9.  Eupteleapites expteleaformis Zheng (gen. et sp. nov. )

7. (holotype) ,Fk 1002-46. 10-1-1;8. Fk 1002-25. 40-1-3;9. Fk 1101-34. 60-1-4, #EAIF k.

10.  Platanoidites sp.
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B F 5 .Fk 1101-22. 40-1-8, FHEMR L,
11.  Nyssapollenites sinensiformis Ke et Shi, 1978
B K2 .Fk 202-31.97-1-7, FHEMR L.
12. Rhoipites sp.
BAS.BT 1-1-19, RGE. . BH B BEE.
13. Quercoidites sp.
B 5. Fk 2401-34.83-1-1, ¥R &, B EE BE, #HEH.
14. Cupuliferoipollenites fusus (Pot.) Song et Zheng,1981
BHS BT 1-1-7, R EH AIHEH.
15. Zelkovaepollenites potonie Nagy,1969
B K5 :Fk 202-25. 40-1-4, W&, S8 B, BB,
16.  Retitriporites  sp.
B K S .Fk 1101-22. 40-1. 4, P BERIRF £,
17.  Rutaceoipollis sp.
B 55 :Fk 1002-36. 10-1-5, P~ BEMF L.
18. Quercoidites microhenrici (Pot. )Pot. ,1950
B K 5 :Fk 202-45.45-1-1, FEMR L.
19,20. Retitricolpites sp.
B A2 :19. Fk 1101-22. 40-1-1;20. Fk 202-30. 40-1-9, F=# R E.
21.  Ericipites  sp.
B A5 .Fk 202-31.97-1-3, PR L,
22,26. Eupteleapites elegans Zheng (get. et sp. nov. )
B K2 .22 . holotype, Fk 1002-46.10-1-9;26. Fk 1002-46.10-1-10, F=#uBHAL[F k.
23.  Operculumpollis operculatus Sun,Kong et Li, 1980
Bk 5 .Fk 202-45. 45-1-2, =HEAR L.
24.  Rutaceoipollis sp.
B F 2 . Fk 1002-46.10-1-8, PR IR L=,
25. Nyssapollenites sp.
B B2 .Fk 1002-46.10-1-11, FHUZMFE L.
27. Sporotrapoidites erdtmanii (Nagy) Nagy,1985
Bt K8 . Fk 202-31.97-1-1, F=HEMRE,
28.  Dicolpopollis kockelii Pflanzl ,1956
B K5 .Fk 1101-34. 60-1-5, FEBEAIR L.
29.  Persicarioipollis communis Ke et Shi,1978
B 5:BT 1-1-22, @& . BE . B, hEH.
30. Persicarioipollis welzowemse Krutzsch,1962
B AT :BT-1-1-3, FHEMLRL,
31. Graminidites sp.
B S :BT-1-19, =HEMRE,
32.  Fupingopollenites wackersdorfensis (Thiele-Pfeiffer) Liu,1985
B A5 :Fk 1101-34. 60-1-3, HEWE, B EH, Hik; HEH.
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