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e + - i H4FF (Guo Z T et al., 2002) WIRLMF, BT HREFILAX 22Ma L
S H Ry AT, I BT AR AR LR TR 9 2 XA B V8 AL 5 R T A B B
WHEA S AT — LR B BT

Z. XTRsAIKEIER
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%5Fl. DSDP607 B 37 (1) 2. 8Ma (BP) LI KE B ii2k; @Shackleton & (1990) 7
FRiE A F 4L L ODP677 337 H) 2. 5Ma (BP) LURMIKEZIIL . X FTRIER
YA RN 0 F1'°0 MAMEPLIE R R TEF M LOR KM (&) B FRBENFN
KE KL,
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¥, B2tk CE 52 B T GRIP yk i ( Dansgaard et al. , 1993; GRIP members,
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WHFFT T AR AN A LB Bl 18] RUBE ORISR /I, 34 20357 B A0 25 A B 55 R [ S0 24 12 B0
Fi Milankovitch “S A6k J& #H A8 (L3R 0 M AR RR, 0.
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1993) TERERAN[RIML B 9 K PR FL 3T 3% A9 BT 18] 6 510 6 JB3 300 33 AR 17 32% 59 407 4t % 30
10 JT 4B AR AL AE AR LA B A0 B0 X B IR 3 1 B B3R R X &, Xt e
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(2) Milankovitch B {0 i 8% o A 5% 8 51 Ko 7 ] Bk i) R () SR FRBE 2788, HIAM
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HILMEBRB S EBERS . OFERKKY, SEXRIWTERAMED, ©L+
SRR R BE A, SRAELIBRE AT A 5 ~ 10°C 5 QFE A Wk 8] vk 80 o 18 B 3 th AR o)
R, RENEREHEMERDR, HFEMEZE. REZRERBIALE; Q4%
ARG E T FREFERENBEEL (Meese et al. , 1994) ; 7EFF 424 8000 ~ 8400
FIORA — R EM, MR EE KB YH L RPN % (Alley et al. , 1997) ,
@GRIP ERAE G B H AR WK vk, BNARGI 2 Se R AESRIRM S BEL, |
3 GIRP AHEE{Y 28km 4b Y GISP2 R & BLX AL S B AR E TR ([ESIBE, 1996; 4T
SIBESE, 1998),

AR, BEEWIERET IR R B ULAE S (Ruddiman, 1997), FIEATEH
JEAA FLEE RN EIDR (Miller et al. , 1987) f577R KKBIWIAETIE], A LI RS S
AR EIE T S B S R AL 2 T R SR S B A kR G . BN
MATHTF R, AT B IT T X 48 D02 i S A A BT 52 o

=. XF =R’

B, TXLE= w8l “=11R87 —id, S, 447 1923 HiRK (b
EALHZ B ER) (FAeE, 1923) —Hh, FIHT OO SIE, HE=EE XY
HAELIAT. EHFCLUSHER TR, 1925 4, BRI, 54070 S T IR s —
WRIT B si b s, AR5 S = 1= 1R P MR, 38 mEe 3
AP, AA=TTR (RABE) EEHFHEY (REFLERE) HEY, S5k
R LERLIE BIIAR 2 (Barbour et al. , 1925), M, ZMRX—AREERIL MG
A

1933 45, BB AN 3E SCHPole L VG 5P o AR S A5F BT 42 0 0 F SRR I A 0 2 A T 1Y
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RIRERE LR =R, RKEZ DR EERA 2 R L AL 6 1 R A HUE S,
SN NTERE G A SRR (s, 1933), 1934 4, FTRERIH=TIR
SN EFHE: TR FHKL, PHAEA, L E, ORREE; L=
METFHNERAR, FEHAPE, SMOCHADER. EEat L, BB E
t+, fEEEZTF (F2H4E, 1934), 1936 48, B @Eitin =1 RIOFERTEE, |7 X8
SR T A SIEIE CES (B E ERERIPERL), MHH=TTRES TR
T H A AR (A, 1936) . 1956 4F, XIRANRZITRALDRS N L=TTRK
T=M%, SIE-ANELERNEHZENEER, BEENT=ITR [FRF (1934)
Fikl], B ERGEEE JELIA Sk EIE R bR, ARYE Mimomys AL BYHBE, B
R A X ATIKE A %+ T M b B MR R, BHURERSERY (UKL,
1956) , 1957 ~1958 4F, HERIEBE A EHESI MBI S TR SCP BARINBIT T, M =TTk
Tt NS RTEE, VMRS EHER T WA Sma, R
SRR T KR, FE, RITESTTRS =8 L EHE “=TRY, TEHS
“BRELZR” MAREHL KRR (HTEE, 1959).

1959 4F, fES[ AT RSMAHFELW L, USEEARE, £ =117 W5
W5 R, BCHTERG: 81 RKHHE; 02 BURMLRRO RSN RDE; &
3 RELA . WG . BDESERSRE, REARDE, SRR RO 84
BRIkt . WEREBGE; 5 EMTEREA (B . 62, DRAPR
KL (BRNE, 1959), FEHANSE 1, 2 BAKBIVIERY, %3 BRA%—EKH IR
Wy, 4 ERE T KEITIRY (MOKUUR) , 8 S 2RV =i, Ha b
FEARFEEL, FamT: OHREERIS NS 2, SIS L. 2 RaHN—=Z, $3.4
BANEN B, BSENR—E; QFRAEHS BHE, MEHEL. 2288 R, &
3 4BEAN R OWE2, 3 EZEMAEABEMXRRHRN (FERHLTARR
£ 1959),

1976 47, %= RRIEE KA HE L BB URa N E, TRIUAYUREN
¥, WEZAE—A TG MERR, TS8Ry /=017, THEY “&=
177 (R, 1976), FMEFRENIY, ®=ITMG=TRAMSANIIRY, £=0]
e X AR L0 3. FRAERBENHE (IS, 1986). 75, #HRER
B S B R AR B T IR S R R — S IR, R NI SR
HEERAG: FREMD . B, TR, BTHERLRRShG, FHXEEGS
oW, BT=14 (@) SHEE (N) 2, sUCyRERIEEN (Q) (8
PR, 1981, 1982), 1985 4%, WRRESUIRMMHIE A, a0 M4 (5
EAE (1959) FrAr - XEIRIE 1L 2 2], “AREFAT [BRE (1959) B3R
REFEEEELE] A CRAAAT [HEE (1959) 55 ERE PEETRED LA
M, K EERMNAARETRENSTRIBRE, AN REHH (WHE
&, 1985),
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E) 1885 4E Neumayr R FF T X 7 8 5 SR 9T O FF AR AR, 0o 5 780 /20 i FR) St BB 5 € B
BT EBMRE, FRKRERAMES T EFEERELGIAR BE, hREMERAN
SCHERG PEP - 11 (RN — TEUHITIE ) 4256 M TG {6 7 0 22 B AR R ED BE XK Bt 2 3 2 Tk,
THRAMBERWEREZMX, BEHEBRAX, ULFEER., BLER, UN/RE., &
KEFEEMEEEHIERBHKX (XRES, 1997), ik, FEmRNERN TR
SRR, it 22 BRAEA B 'R,

— A, HREMIXTE 40Ma (BP) FiRE =P HEASGRER, HHEER
e A6 IE R I 5 BRI AR SRl 1 AT 5 @S IR (Ruddiman et al. , 1989 ; Harrison et al. ,
1992; 2% 1979; Liet al., 1990; R45¥E%, 1992), Copeland % (1990) #
Harrison %5 (1992) @+d FMHLR VLAY BT 5T, AR B T BUAE i Ik 30 14 B 7+ DA 20Ma
(BP) RiJF#4, 10.9 ~7.5Ma (BP) #10.9Ma (BP) EAFWMKMEF R IEH, HT
8Ma (BP) A4 IEEMKEE, X—4RMRE T HSES (Quade et al. , 1989) B
RAMUURROAR. (Prell et al. , 1992) | FRHRERHEM (FHRXFE, 1996) . PHE
PHIERE (Kroon et al. , 1991) % L7 WIEHE M XK. # RIS (1996) M
BHAFHESRNERBYE, BHFEERET N 45 ~38Ma (BP) | 25 ~17Ma (BP),
13 ~8Ma (BP). 3Ma (BP) ZE44 A KB, Hed3Ma (BP) LIEREFEIRI, HFH
4 (1998) RAMERZRATRBH “FYFER - B mER" &5 5 IRET &R
FU#A % 2Ma (BP) %4+, Shackleton % (1988) % FIFMRFIESEIEN, BIRKEREF
W EF, BX A% (1996) B i AR, RPEOHR, REEREREHT 3K
BeThAN 2 KHEF, HATHIEFE A SMa KB AL R, HF0.7Ma (BP) K “BHiz
" HEERETERABI I, EEE (1996) X B b 5 A0 A AU = B
HH, HEESEM3.4Ma (BP) A8 KEFA, 37 2.5Ma (BP) M 1.7 ~1.66Ma
(BP) MI4kKABIIEF . REWESH (1996) B HELFREEL - HFLEFIHER
MR BN E S E RS EEENET, BEFRSENGEFHHFERTS, 208
TS ABABE, BEABBRLH GRS &EEKR 2900m, 3600m, 4200m,
4600m ., 4850m,

% 7 R R T B BORIB AR, EEA LT =ML

R, RERA RSB R ERR 2B WOl BT EERRE, AN
14Ma (BP) FEXEIBAFIHBEE, LU AR M hook 5 fa 6 = A BT X (Coleman et
al. , 1995; Turner et al. , 1993; Searle, 1995),

T RILE, WIEKEISERM S —MILEEAMR, ERERCEMETR, UL
RIHAATER E IR RIER, WA AR (C3 YY) BRNER (C4HEY), 18R
TERREPEZ KA ) PR AR08, HEWT R R 7E 8Ma (BP) AU O35 B B3 T IR TE 1 ) I
( Molnar et al. , 1993; Harrison et al. , 1992; Kroon et al. , 1991; Prell et al. , 1992; Ceiling
et al. , 1993; Quade et al. , 1989, 1995),

BRIV, AR RS RS AR WL A FIRRIET . R ATRRA

e T



A ERT, B2 KRB MEHERIRTLRES, B - KEIEFFETF
3.4Ma (BP)fi, B{E-FHIR 4500m DL AR RHTE BREESWE AR R (ZHH%,
1979; WRA, 1986; WLREE, 1995; Lietal , 1995; ZE#y, 1998; REREE. 1996,
RGUEE 1992, 1996)



B R X H R BRI 5

F—% B R HE

A LA LL o A A S AR AE, 6 R ARTR - B ) AR B Ak, PO =TTk AR
H#h, EEABRELARMEL (B2-1),

2-1 IfEXzEMEE

ARFARBEAKR, BREWASSI, LERTHFRDEIFRBIRAE, A ETIELL
(¥ S 00T A 1 TR R T 4

AXBEEAEXNEARESE, FR 12 ~14C, BRK 1 AYERE -2CEA,
BIRRIKIES - 18°C, BHM 7T AKRA 24 ~27C, WIRHREGEN 41C, FRKERN
500 ~700mm, {AZFEIFEAY, ZHEBTET ~9 A, FHZELEN 1500 ~2000mm, Jy
R T RS EHX

g% H  E

AXHBRHBAKE T, T, HEREFAER (H2-2), SRPER



