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HEAKRPZERFE=ZCRMRERE EESRERERZIZLNNHZ —, UFSBEE.
KBRS B RKCE BN TR P EE SRR, B A AR AR R4
FRMREE TERBUE . HRLHE, 8§27 ARK Y 5 GeI6 AL iR Ik 1 F R R K
o, i AL S (U IRAT S B B B i R0 2R B R o B O BLA T B IS N A B
HIRE ST, BN T R T RBRAEY) , BV R B R R H KR

RERELFEHEKEAROEEZ R =4 NME, HhEHE Sy MBI R ALk
FHUSE R AR I R SRR Sk . XEMBRAETIRWE b S50 T R R MR B B s e A5 |
WX R R T — MR, S5 R TS =4 AlkHImERRHEER EHR TE A,
TERNL BN T RE T, A AR ES M. (AR, XX 2 N E R AR MRS

FRHE(1962) BF5E T 3 ZET WA G H 5 = A et IE B B 26 5 AR X X o )2
R (BEILE XBMZEREETH,1979), S NGEETHH I EHF i A FMABER
(1986) X & = H G TAEYIIRI A M , TA o FLi AU AT BE D i 1 215 XIHCR (1983,1990) X B =
H AT I A it s BB ZEB(1986) 1R 45 5 = AW RIB 0345 B A\ LB 2B ST B9
GIRINA G = Rttt s 1545 (1999 ,2000) MR & =450 Y F TIPS R S YR 5K
B W A 3] 042 b R B Y ety B AR R R R EE A 5 = 4 R A o i 55 (2003 ,2005 )
I S R R SAEIETSY, DL R S R SRP i E A SR, WA S w4
LB B S Tl s T e

H LSk HI -5 RS A 5 W s & A (& K/T ) MsEA#EZ EF
TRR AR , B RERI R L X 1983 47, XIMRRE T RBILH I E S =B/ E ik
HBIX (¥ 5 1784 (Maastrichtian — Danian ) [K)/NRIBER —HE AR AL & , A0 B LSk — KRB T 5
WA TEC R IETTAE Xt B ) (RIETLAE HUBTR 7=/7,1993) b 5 1981 4F il BRI AT XA R BA
B WA BILSKHEE RS A R Z (S TAILLHIE 3 2 4 2.7 B ERRHZEA
T B T a1 Tt — R AR A TR R R DA BT AT, 3 13k
HH A BRI $MFS(2003,2005) A0 LK HAAHE_ LT MEL, EBIATHE, B
ETRE, T B E G B8 BRAEESE(2004) A F LSk AR S0 B AR

S 2.1.2 BREy 5 Ak EE AT AR

LR HBETE TEYNA . WESMABER(1986) ME T LXK R 28 1 39
J& 55 Yy, P ER BT Y, L 40 R R T 8 LR T R WMEAERELT
“BARYIRE HIARIE A B AR IT R B R TR BRI T MR S AR AL, RB%E
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B (1986) HFR T L= 7 |8 9 FiEY) , Horp 4045 1 N3 Protophyllum wuyungense, ZFARFRSF(1993) 155
THRF R T UIFEAG . XA (1998) BI5E T S0 #KE2H0 G0, PEF(2003)IRET SEET
KK 14 FEY A . TES TN RO 07 16, XUHR (1983,1990) A #HIE, U FHEMIERE X,
WTHEY IR BRI B /D, HEWT I 5 =AW B 2340 A7 LA 4 R 3 B B MRAB 4

F& B LSS R T AP 20T TARAXT R . XIBOR (1983) 0B T H ik B AU 4LE , ok
THEIIER & 25 R HEYEM MR T3 B 8D, P4 (2003 ,2005) 5 3E T 76 19 L Sk 3 & B
LUA TSRS T Tiliaephyllum tsagajanicum ARSI A KK U6 BRAEEE (2004) ©3FH 1Lk
HE R AT TR

2.1.3 BXEF 5alk#HEmHELEFTHERL

RBUR (1983) ARGEAUFERHA N 5 2 5087 7ETTAR I 351 D i 8% 0 Y o B VR A <168 s R 25 I B ZE1BL( 1986)
RRIFAEYME AN 5 0500 7E 2t AR i ) M RAHT 1 B S5 5T 45 (1999 ,2000 ) 5421 SR 52 BB 52 45 4
G =B FEUURI B8 BN AR . 2 BURIFKAK (2005 ) DAL RS BT =R F A 66 S ik 4% , 15
MEAHSAAT TR I C R IR RS, 15 S = S i R AR &, B TR IR <%,

XA (1983) FIPRAHEAE (2004 ) MR FIA LA, X B 1L Sk FU T B4 oy SR HEAT T 485, A 24 i g < 4
%?ﬁﬂiﬁﬁﬂ@%’éiﬂo

BERIAXT S0 F B Lk )2 R SRS 7 BT T R BG4 15 5 e e e
B, XT BB A0 LSk ST A R AU R A AEA R R o HOR, W 13 45 R 5 L 3k 30 T 9 5%
BT T IRA , HATR 74T 25 Rl i AR 28 B 00 A 25 o0 X S B Ay Mgk A7 s M 0 , T |l B 5@ 1Al
FEAEXH AR AN ERIE 2L A i e B HEA T BT 52 B0 BE RO R 85 , ;X B SR ATTHE Wl SR AR % b PR 0
KSR E R BAL AT B BT B o

AT AL S 2500 1 1L 3k ) 1T SR 4 19 HLM A i (R K, 2008 ) FIAE 474K i ( Feng et al, 2000, 2002,
2003; Wang and Manchester, 2000; Wang et al, 2006) ABFFEXT R , @ XM A YL A BEAT 4007 , B it
ORI S, I3 RIS B T e xi by R4 T 8 BB R

2.1.4 fEHEBRL

A REH OB TRELE Y B S BRI S D™ (04 49°14'26”, K 4 129°28'00") R EE &
B8 TARIB WK (E2-1) . SETHERE RS WEREMESONTDERERERE. E1L
kHE L ERODE KREIRERROERKERNE, RIS BT HERERDRER 52 S, 24 1Lk
HIERE 7 51 5 (E2-2),

BaHEY HE#RnT

LEBE R4A

...... K%’%

16 b >0.9 X
15 Kt es 0.30 3
14 HFROMDE IKERE 0.95 %
13 B8 AR E, T AAB A 0.95 %
12 JREFEIRE AKX E 0.95 %
11 JERA RGBS, 0 L ATRA B, TR L Eiha 1.05 %
10 RE BT E 0.50 %
9 BwaeE, KL 0.05 %
8 iR s 0.10 %

7 ¥ 0.95 %
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Figure 2 -1 Geographical position of Jiayin, Heilongjiang and its adjacent
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Figure 2 -2 Measured stratigraphic sequences of Wuyun coal mine and Baishantou

( From Hao et al, 2009)
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HMGEIHE 10 x 10 5300624 BN T ¥EAT, 340 M/ R ZE 10 x 40 53004 BI4E T #17. 7
Wi e ISR AT Nikon 4500 3RS AHALHEST, B8 B H ] FEL 4 Al QUANTA 200F #38%., 7% 2 % A
NAFfr ik, 5% 3CA P E R A —B B S =008 (RZBR%,1999) (BB VT B i X
HE MM 2 AU 45 ) (X#R ,1983 ) { Palynological Studies of Upper Cretaceous and Paleogene of the
Far East) ( Bratzeva, 1969)%%, M-Z5H5RHHE Hickey(1979) AIE

R TE B E @S B ILF 2 HE: (The Coexistence Approach ) ( Mosbrugger and Utescher, 1997 ; 25

Jo%F, 2000) , RSP RHEENE2 -1,
*x2-1

MRANRGHHEBHLZETERNG T N AELK

Table 2 -1 List of seven reconstructed climatic parameters using fossil plant data

] B & ¥ MNEXEHEEE
IR/ C Mean annual temperature ( MAT)
BEHHBE/C Mean temperature of the warmest month (MWMT)
¥ AR/ C Mean temperature of the coldest month ( MCMT)
FEHFE/C Difference of temperatures of coldest and warmest months ( DT)
FEH KR/ mm Mean annual precipitation( MAP)
R H AR/ mm Mean maximum monthly precipitation( MMaP)
Sy g A Bk B/ mm Mean minimum monthly precipitation{ MMiP)

Eﬁ’iﬂﬁﬁﬁlﬂf* AT T AT 89 B 1Lk AR Y 2 R A FE R (2008 ) B3R 78 AR AR 2 %5
(2004) ZRMAIE R S0 FITHE R A Y 2 R AR (2008) FrikR s FIXI48R (1983) R R
ks 5%, ARG F(1999) KR HEY) 4 5% o '

2.2 HREHRK
2.2.1 fmA4 KR

(1) XBk#y Ulmus furcinervis

#r#+ Ulmaceae

#r /& Ulmus L. 1754

Bk Ulmus furcinervis( Borsuk ) Ablaev 1974 ( g 2 —3)

HAE: MR ERBANTR M ANBEREIE, MK 35~70 (110) ZXK, T 12 ~35 (50) %



