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I TrEaETEELRDATFAEFRILMRE LA REIHE
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1) AMWEEAFEEHER, K 110034;
2) ERABERALE FAEMRAMEALIBE, K 110034
3) S BRI ER kR E S G, AR 110034

ITHaBEWRFMEA TR RES%, —ROVFFHMEMALS, BETLER,
X AR B T R RARRRA, ISR REREHE (111-118 Ma), HERIFEAR
AR AZMPT I (Aptian) 3. B B A SR S0 RA L 0 b 1 BB H R R VR TR 2 T AR A B
HiE, RINMRBEETTEETARLEDE THTEREHMES, FEIBRLIRELEEY
A, EhA B RICLUR A Ginkgoites manchurica #&XFRHIF= M, Wil BH A ZALE
#) Yabe M1Oishi (1933) Rt HAMAT TR MRS, HERBAANFERE, &
% Baiera manchurica, B35 % (1988) IR “ B W& LR A EHHE EHE AKX 47,
BREREERHERERE (Ginkgo) « BT ZMREEM N BASEEE X, TEAR
R RFE R A EWEE—EMER, T ZREYf s R a L —EFES
W

AR R B P R CUER A, B B R B R T B RE, FEaEE.
RAEBMBENEREEHAR, RARRESE. SABATRAR, Az, JLTFES
g PRERXAMHSIKE XA RSE IR, TREARENE, HEET LERE, K
HLBERAAE, FLENER, BT T, EREEESH, FRARATE, S 4REHEA
IR GBI E AT, R IA SRR FoA L S IE SR (1992058 M AR L BUR A Ginkgoites
manchurica FIAF AR B EEA—B, RARM. ZHARESERZE—FHITER
FACRMBAT A2 v A MU M AR AR SR LS & WA RO 4R S8, hE BalE E BIKE T
TEEY T B4 T HIN E RA SR ERE LA RE.

X, FAXS, WwinTaE, RIGLURAE, REMTE
Bt ERBRREHE A ©No. 42172017) 8B
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BEIIREE EAZES KRR Ghoshispora BIFT & IR

BN AREE2, X, RET N AT KEM, KIS
WA L2 dpk L2, WEM L2, Kile S, HEN?
1) KM ASEH EWFER, KM 110034;
2) HRWEFEHM AT FEHFEHELALRE, KM 110034;
3) PEMFAEERD MM F AL RS, KM 110034

RE RGBT I R (5 2t cp-rg ARG A A 2 RS, EMLAEE, EHA
M At PR A E R BN R Z — . BEARATERITENRIEE, &
AMBR D WA REAR T A, M A R it EAE AR 585 Y RAURANERHEM
Stth, #RT0, BB M SR A 2t B R R S R 7 TH B AR B
FEEFE, FEFERNFTENOEME, —7HREHAhAEHh MR RN FESEE—
HRAET, TEWEBOVERNE YR ERLE, 5—FHE, EHE A LB E KR
SEREAEST, TERSLBONER MR, T, RAOVRMAE NG AE TR
HAZRAFERT KUKEE, KARMNEIEIHRMEELREMH T EEZMERAE.
B4h, ERBEDBOPRTE, BHERTFELR ST Ghoshispora, NIRNHAFEHA
AR E AR AR SRR, REE T EERAGIER.

A, AR A LA-ICP-MS U-Pb R E 4, REKZHATRKLKRGFERA
84.64 + 0.65 Ma, AR Jgre A EH XM (Santonian) ¥, ZEREIE AR ZHAE R
EERAE, NHREFE AR B P EMEER, RO TEEMHESOE. R
7K 4 B RAEM K H A6 Ghoshispora, |34 2 /R 434 Balmeisporites (Cookson & Dettmann,
1958), /& Batten etal. *(2011,2016) %44 Ghoshispora. MR, FEATIAEKER %
J& 3 /Nl Ghoshispora multifida, G. zhaoi and G. triangulata, X735 SFAT 2 #uM ([ T AR HEHE
EHrtt, RtTEEMEENAST. FRENA, B EARKERAT SRTE
Huigk AR b

FEtA: M2, Santonian, KEFTH, Ghoshispora

Bist: ER ERFEEEENo. 421720178 8.
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NS R B 5 SR 40 Coniopteris tyrmica FIETE R
RO "2 5 2 e 2 e ¥ R g 12

VERHUTNG G S y 2h e, YRRH 1100344

E1 SR BB AL TE A B TR SRR 5, TEFH 110034,

W RS R TR SVE B WG IR TGy TEBA 110034
AR FE A E-mail: syzhangyujin@163.com; liangfei5777@]163.com

% LI P —

BESEMEFL (Dicksoniacene) (U IGIIBEIR Acanthopreris T WL WA Eboracia. HEH B i
Coniopteriss WESSMEIR Dicksonia. AIEBEIR Kylikiperis FBIEIEIR Gonatosorus, F&rhHEM: 52 i
Coniopteris REASTBURIE S I0—IR, AT E R Coniopteris-Phoenicopsis HIYIH &1 T B
ST HEM MR MU A R R TR N E R =S, LR RS AR St A R, B
R IEITPIURER: TR N

2R3 BT B HEM-BR IR BT KL Coniopteris tyrmica 7= B W%t kB i R4 . WS P EkE 4
AEAMERE RS, SHEROREY KA LI G, Hh, BREEEYE s R o, et
BOURH 4 Fho ACHIRM Coniopteris tyrmica MW HRIFE RIFITEFRP A EHH R . BFES
RN KR ESNZRHRAR, EFRDPARKINFY, TonsEZmgR, EHkg
TREETR, HEATYN: EEPREEREER R, DA RTRE, B 12 mm; @i CT
PAMBAR, MFRIHRTFEERLN 150 pm, FEIFW, WTRIFHLE 25 MIKER, EXET
MB|RATERH 2838 pm, =4, RERME=ARR=/AEK, =0FE, HEKETRELR
923 BUA L, sheEsEE, SRR,

3L Coniopteris tyrmica RELFHFHITTI, RGN EFEESEE ko R REEENEEE,
FNEHBURN AL XM ER{ES TR SHREE, Wit —SH IR ERE P&
T i A AR G EE LA TER

XK8: Coniopteris tyrmica; AEH; FHBH; HFS

E4&TH: BfEXERREESTE S 42172024, 42172017) MR EFRRATRTE (5
b KR AR FED (%S DD20230220) A BN,

52



OIS 2B Al B A 4 20 3 10 2 DA R 2 2023 4 SRR i S AR
2023 10 B, BRI

NORYLIEW B B RGEK AT AR ARG R R LA

RN ROMIT AR T W ' M 2 i 12
1 PEPHIMER St A= 5t TEFH 1100345
2 AARURARACTE S A YEHE T R 90, LR 110034,
3 PR AR VEFAL B R G, TERE 1100345
* lAAER E-mail: liangfei5777@163.com
FERA K MAT AR RZTART, H o B2 = MRS AR B R, 3,
INTARNREGE LS TEN, DELU P EARL A EMN AEL, £ EiTE A AR
R F03 LR bRAE, T30 OO B, 7 TR i L - A B A A A AT S 2 A
M, TOWPA SR T KRR, R RIEART PR E T EE R,
W AAINGE B 2 R ST B A SRR, IR R ZE R & = W R
Bl TR, BRTSER—EGDUET R R ERBER 0, XE—EBEL. Rl
TREA RIS B AN AEAR AOM R . AT, VRIG4LFIA LA-ICP-MS U-Pb RALZEM4E, MAAE
FHATREB K WL R IE RS J9 84.64+0.65 Ma, JLIR (O 9l L2540 (Santonian) #, ZEEHHIE H7k
ERAENRALRNERE, TSWTAMBSAZ =B, St iE g o i m PR
MBHERREAL T R B
FeRR, WRIMKERISHY KT TR Ghoshispora (G. zhaoi and G. triangulata, B4 E/R
H1 Balmeisporites)(Cookson & Dettmann, 1958), MBI Appendicisporites (Appendicisporites
tricornitatus, A. macrorhysus) A B FHEYITER Triporopolienites %, FiRFUH 13 F 8 J§ i,
AERT AR AR T EEMUAIESE, HH, G. zhaoi and G. rriangulata, 3 5FATHHh
FEBSGHFAMBMRL, RUTEEMFEMAST. H—HE, BRET AR EYRE
TEIERIR . IR S RIFEE, HBR 7 %0 AT B8NS IR B KTM (mid-Cretaceous thermal maximum) &
AR IR TR

KEA: B AKEHA; Santonian; FNIEER; FRHELA

HemH: R EFEANSESTE S, 42172017) FMbEMBRERME (RLMERE
HEMFERE) (%iS: DD20230220) EEEHEHL.
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BRI RETA £ B EG ok REATRMHE R R H HIFR

RIS 2 ApfE 0D B0 e D JELD KLY FELD
1y CERIWIRD A i, LR 110034, liangfeiS T77@ 163 .com:
20 0 e e AR, PR 110034,

3) o IR e O L DERT 110034

TR IR A EH X rp A ARG R M R R R W T o A0 B A M s L
Ml AR T o L TR DT, N R e ) AT A e (AR,
S A0 R [ O b IR 12 A o ket L b A 2R T TR R R AR, T
P WA — AT TR A ) A 2, LA TT AR HOARIRE AN . AT MEEE BT 0t A T A M X
M O U AR AN U LR A A 1) P O e A )

0 00 0 Ml S e A B A A W A B Rl L AR L b L T LAk
frRFbL, (H—PLRAER A Al ity MU AR S . i, UMALPE Ak SR LT A R 1 ki AR
FIFILA-LCP-MS U-PlAJ #0407 o SR A2 AL00 19 O 2 A S . 7 LS Jas4.04
+0.65 Ma, BFACAM ARG (Santonian) W], 0T A5 RAL G GRS ALM LLEL, Dokl 3%
U0 I 1 S R 4 o 4 A ) 2 B

ljmy, EATEy ) S PARAT BB, B Gh R B BT A b e R sk AL, JCH R R
F A Hahiimibn SRR . (EaERl Wiz b, S (77 00 008 1k 1 00 R et ot
AL 03B A Y, TG AT 1 g R R SR KAk 4 B N Ghoshispora

(iU A i Balmeisporites ) (Cookson & Dettmann, 1958)Fl Appendicisporites, VLI W T
Hi¥AE ¥ Triporopollenites™ .

2K G LR B A R A (e A LG P 0 T 8 3 (0 bl 2 LA Ot T o
B HWHE . —rin, o RO AR R 73 W7 4 L ke 77 T 90 D 76 GG 19 S HE e 00 il i
R OB L, HOTE LA RS RSB T h A EE 24 . RN, W dbhons T 0 1 S e I AY
AL AT HELE T HIKTM (mid-Cretaceous thermal maximum) 2834 5% 7 (195 L

Xeim. 0, kLR, Santonian, {7 #ERE

ST A ) R A2ET2007) 0o TR L SR AL ML T ML 0 s D

DD20230220 0 WK BT
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