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104E6], PERESSHERENLHFSHRRR, TRERBLH ESEEL, TR
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MR —A. ZBITERA 12 B2, W—MRIHE BT o E 0 SRR
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ARFEGEMTILFERE QAR FERENL T MBRT (BAHHF, 1984;
Zhao et al., 1984), WRWMEMEHN "C £/, FREHHRTUSEREFHE, HEX
#5584k, EXEREETNETAAMTRSMSERIERGRET, NTEE T
FERETRESFHYRBREATHERILRE O MY (RFHE, 1985).@xfF
ENERMSA, BBESERSE, FeEWLEAS, "c FREE, NERERE
BHERREMBEERERPIURNTEREXTINEFETAHRBETRRAE. 2EHEE
MGG (AW, 1986; Zhao, 1987, 198¢), BARR&EM, BEFHH R . hLHtATHYS
S H R A0 TSR, S BSrAA 2R SR AR I D 1) i R A ) 28 D A RS (R AR
WO L. ONABES S EFILMAME, ARSEEME, “C ERWE, ARSREFEHEN
HAHRTEREAGEHERK 22~38m WER- YD BIKE, ANAENIRYESFHE
BARLLERFERABRVERERENSRYVES, MARBULERE", HHFER
RBFTRFRRERBNAL, EMABEENAEIREEESLRBRERZINE
BRI A%, 1986, 1988, 1989; Zhao et al., 1989, 1990; Zhao, 1988; Zhao &
Goldsmith, 1989). D N H & SRITERERMERESERASESTERFRBSRBAK
BSE (PESRSHBEEARLBENEHATETIR) (1988~1992), EFHFZIMEE
WA LR B E R IREAE R R E A ML T3+ 8 P E B R SCRETT T 247
5134y, UENE BES. 2B CFE Yc EREHE) 4%, 1950 M (£
REEANL) (BAHS, 19920) —HPHHBLIET, UAFRE T0EREHE B0F
REFHEETSEELAFRFTRBHOHR@HE. KR, 1990 ; Zhao, 1993b),
ABAEMEEELBEFINAHEBREESEELHRHEFHFERSRK BFHH, 1988,
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i ExBE S EEERF, FREERE. BT, 8RR LR IR,
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THREBTEEERMES SRR GERHEREIEE 13~160 4) WLFtHFNERSEE
Asip ik, RMT 10 000 ERSBEFHELSH 7T KHABHYED, B KRB TLH
R EE KB (8.5~4.0kaBP) SHMWEETHI7.5~4.0kaBPYYFELE, HATEFHE
WEERE., TN, KENTREPEUZLRESFIEEE LY - TRESRE
HHE., EMSLTERERPTRE ENEPR——BETERERRNOHRTRERS,
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1991b, 1992a, b; Zhao et al., 1993b), BT HeHitM X RTHAREREEYLRE L
MRV E, WENRKNAYINEER, BEORAY - & L BF5 X R R R AR &
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KRILSE, ERPREBRA SN FES FHERE, —HBRANNER, FRE
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#ZE, BRUBEYEGHIERRA TR, REERT R HRERMBUER. EBUFR
FAMB SO KM H WO LA RIIEGE. £RILHR, ZEBTPRSHLYE HEans
MEN K, ZLRAKRET AR, WERALEHHIERT. ZFFRHBBRET ONF
0.1%), MEEFT, ZTHESTFEE, ¥KZHE, ERETOESESR, RPPEEK
FRIA, Bk 6~T %,

£ LR M AR G, BRI A R it R R E R S R B A A
REHABLS, HEBRAASTARTOTHARRE . OREFHHBRMHBRSG
WEWRE N, QS FH BB RRNGER. HBTR. dMERRAAFEG. aTur—
MBERERLA, REE—HRENREHLRETRESRS, BEATHRTEEZ
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2 HWEFNR

MIEE R AR R RRRN ARG EESTSER, SRRESREEENHEAS
MERTHEMLE (A%, 1977; HEE. BFE, 1982) RHK (A3, K5
REMBERFRBHAR 'CEIMERBELER (R D, IR TRERRBNLHE
A HARARER. '
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2.1 #—[¥ (30 000~23 000aBP)

ARTFUREG RSB TR, HECERNTREH, RBHEMTHEZTX
oy 8~12m £4, MEPUFAREDEENE, ARHRKERKEL. 2% 2 o i R LA A
LT B R E F i BE BB Coelodonta antiguitatis——IE G R Memmuthus primigenius
HYBRMTERAG@EE, BAH, 1982, WKLHWRA, LU EBAIUEE
Picea. Xk Abies R EMEHH, MAMEERE 10m & (B 3) RAFHERE 8.19~
11.63m Bt (ARRE, 1978). '

2.2 S_"FE(23 000~15 000aBP)

AETFRREGHEHEGHER, REFBWEELSFETREZHTE. £XE
FEGH, FHRERSm AL, URYUEHALD L. XML YE, HEH
HEENERMER, MEEITSKEEHE, HLUH Chenopodiaceae, # Artemisia X
MERE, RENSBEAENE, yUH. EVEHEF, FHEHT, UK. K
Compositae N EME RS @ 3; AERE, 1978). XLHE+, AFTHIBHH
Pinus, EMEREHMIEL .



2.3 S=Er(5 000~10 000aBP)

FELTHERBWAERESFATRUEN LR, EBEFHERET 4.7~7.7m &,
MR EERBEMER. REE, HEIUZE., EH0 Loriz FEMHTARRR
Tilia, # Betuls, ¥ Quercus FEHEM BT AFLHR., 38k, 1980),

®1 OEFERE C RRFERNEER

AR R LYoo= 17 = H] f‘z::. X m
ZK 578 HEFM, BT 60m _ ®R =40 000 A

cG40 FREBEHHT 12m 3k =32 000 B,.C
" ZK 237 ERIEE, BT 13m : A%k 29 3001 350 D
cG35 LRSS, BT 13m * 3% 26 0201490 E
" ZK 610 ZF(], #F 6.35~6.48m 3 21 330500 A
ZK782B | ®E(T. #F 6~6.3m @+ | 22 460+1 200 =

8 | ZKT7B2A Zwi], BF 5.5~5.68m 1% o 24 400+1 200 354
ZK 104 HEE, T 4~4.2m ®iE 18 2104320 k- 94

- ZK 489 FH(T, #TF 5m A3 17 0704300 54
ZK 575 WEER, #F 1.7~2m i3 15 39041 200 A
ZK 606 BilikREE, #F 12~12.2m wE 22 7001 200 A

ZK 595 B, BT 8.52~8.7m B 5 17 9004600 A .
4 ZK 594 BHE, #F 7.7~7.75m b A o4 13 1001200 A
i ZK 593 BE, #TF 6.84~6.89m o8 11 850200 A
. ZK 513 HHE, #F 4.5~5m F28 4 10 750+ 150 - A
% ZK 592 BE, B 4.74~4.79m b g 10 1204150 A
% ZK 512 WEmEK, BT 4.65~58m w5 9 830150 A
M ZK 574 WME¥, #HBF 3~3.6m Fod 8 980+ 120 A
* ZK 605 ‘ HWE¥, #TF 2.6m ®BR 3 ;1101:110 A
& GC255 MIETH, HF 2.5m |5 2 7004110 D
& GC254 BU¥N, BT 2m B # 1 400100 1
cG119 e fdr, BT 1.9~2.2m 1 xR © 17504150 A




WA | &% A5 R oW | CER o
ZK 214 HWUELE, T 5m Ak 9 530+ 230 A
BK 77040 WEEE, ®BF 4m Ak 7 2204110 F
ZX511 MRER, A RiR 5 4604 100 A
€G197 FHEE, 8T 1.8~2.2m WiB 52804105 - A
CG196 B, BT 0.8~1.2m B 2 2804105 A
-] AAFEE, BT L7Tm Ak 4 9904120 F
[ €G210 WEAFAL, #T 1.8~2.6m B 5t 4 7304115 A
CG209 FERdL, #F 1.4~1.8m bt 34904110 A
ZK 615 WREL, BT 4.5~505m b3 4 6854100 AB
ZK 614 ARMNMAE, BT 4.3~4.Tm iR 4530490 A.B
CG208 HFEMNL, #TF 5.8~6.2m ok 4 4510+110 A
| CG207 Hilr, #F 5.2~5.6m e st 35304110 A
ZK 613 EERMNEMBESR, BTF 7~7.8m ® iR 4 420190 A.B
ZK596 . FEHEEP, BT 4.8~5m i 4 340490 A
zxm1J RO MEN, BF 4.30~4.7m B®ie 3 5954100 AB
ZK 508 ] MEERLME, BT dm 284 31704130 A
i1 CG203 J WY T, BT 5.7~75 ik 4 27104105 A
€G202 | FHH, BT 4.9~6.7 B 2 5303100 A
ZK 509 [ MEREHES, AT 1.85~4.41m b2k 4 2125490 A
CG214 | FHRRH, #F 4~4.5m Rig 21104195 A
CcG 201 ] TFHEWE, T 4.3~5.1m i 17254105 A
€G 200 ¥, BT 3.5~4.3m e 1410495 A
BK 77047 I, BT Sm Ak 1 620480 [}
BK 77048 AR, #F 5m &k 1 420486 G
BK 75053 ROBAE, BF 6.5m * % 139080 2)
BK 77045 | AETAS®, T 5.5~6m A%k 1 290485 G
co- | AXEBE, BT 32~1m EmEE | 98954125 #3
w BK77046 | BATWM, BT 155~16m Ak 8 2504125 G
" AMREW, BTF 5.6m Kk 81204177 3
¥ [ ZK 658 BRI, BT 5.05~5.2m e 7 290130 D
Bl zcets | s, #F .8~ #R | 4245490 A
w Mo R BWIE D 6 7302, HPHIHCG FH 5568 A PEHSHERYIHRARNERE, HFHERRMRK

BFSEEF “C LW E, 1980, B IHM. RFW, 1982, C PEBEREEFRASE Mc LRE, 1974, D HEHLH
FREEHRMALRE, 1979, E ERHMBMBERRLT “CXRE, 1978, FARTRRBERKESL, 1977, 6
REUIS, 1980, 1) PEMSERMMEFTRN, Vo ELKIWICH, 1970, 2) AFAEFERFFEUYC TRE

Mg, 3) PERNEREFEIVESEARTFRFCETRENE.
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2.4 SEPOEE(10 000~7 500aBP)

S TERR R AT G, & RGE R b BUTJRA0 T 5. i 2 46 0 0 1 B ot 450 3 8L T
T, ERERAEZEMN, BN 2~6m, EHFMEXMEFTRE, —HHh6~12m HE
., IRYLUMRAED, Ept, EtAE, RBEHERERAIERER. ks
TR, LEHEBECHEETRRSE, BRBUE. BHYEMERAAE, UXKLE
MAEREEY. #ESARMAEA FLBIR. 7%, 1980; LIRS, 1982),

2.5 H T 500~2 500aBP)

S FEBUE RS EM, & FGEM B AT E Ko BUF RA R RIS . BaElin
BB B, BERRA, UEHL, EXt5KNE, ERBEBSEN R
A, FEEAER. BREBRTARE,. FHRAREFARRT R, B HERN, M5
BB, YE. M Uimus RASY ERTE T MRS BRI, HIZERTEM, B
WG RS, RATHARMI (FLER. #LT3EK, 1980, FLEHRS, 1982).

2.6 $7<E (@ 500aBP LL3R)

SAEFREBREREMNE&EN, HWH. ARANERYHFRORE. WRYLUDEE.
W, Ept. ExitAE, BUME, RELS. BRERY, AATFZEHETH. f
WM T, RIBEH LU EE AR REEIRASA, B, B, S EAEY L EY BN
tn (LR, 1982),

FiH, THARCFEERERAE TRBIRRmATITE (B4,

3 I

BRI ERYER, BUH IR IR 30 000a Jefy A BRI #9532 R R ESURMT
@ 5):

.3.1 30 000~23 000aBP BtHE

N EAKBIGE, SBEAE. EXRTFREEMEIX, HEHUREZ. REXE
gEtHAK, HFEHER. ERKSERIWEKRKE. MHERE. RESH R
ESRARKEES TSN BREESESHE, TAYNNEFYTRALR ST
FEFHRE 11.8CHEA 7~8C, BT KERER, HEEIEEE, WRVRERIW
R MBS ER, K oFLTFHXTERS, B, EETFHANERN, LERS T
REH ERAT Y dn YRR, BENEAHDHIH, ALWHEBED.



3.2 23 000~15 000aBP B}

HBEAKRPIREY, SBREASTTR. ZAREPILE. EHENER, HEMNER
EEHRREHE, WESELURETRTEYER. VBN IELAR-BHERDY
B, BUAYRARL—HEZ. BTFSBETY, HBRH, BVUBRRALESEERL TS
WA, ENEALRFEET RBORAGYE, AT KT b X VO £ 8 & ¥R
—— ¥+, M RK R, BT R RGBS E R R UEF AT RS RY, A
TR T R RN, E3GEEN R mEet, FREXRLUEERT EFL4HS
2HEERE®R, HEEHOFRNE THERT ELHBEN#H——S =kt (Andersson,
1939, EJHE, 1965; B, HkH. 198D, MALEFREERT —RAIUBHMNE
PR E R . ERETREE, X em AR NHEABER. AR RERE
% 2%, ERBMAMBEENKHELE, YN EESERARYER. RELEFER
g T, 7£ 15 000aBP i&-150~-160m > £ A& W%, 1979%), (HE MR MR LEL

AR\ ARG R I, ﬁ$zﬁ%ﬁﬁmﬁ1MMmut BT B9 T R R T 2 X ]
Wi B 1% ShHr Sk 6 A e .

5T Ele
; e =
Elex [=]n=
BRI e
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25} A LA
PR Tl aer o

* gl 1450 £ 120

B4 LT S 4t 2R ) T X LG
3.3 15 000~ 10 000aBP B33

W EAKDIM R, B, KRS, BEMK. ARCFRRMELE
BEEFELN. B, BERENHHRBARLE. BT RLEBRERD, MREAE
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EMM, MZBEFREFIENHERMHEMETEELR (RELHBHCH
)5 000aBP ] - 150~ - 160m FRE [ F | 10 000aBP - 30~ - 40m), B, 73 &) #IZ
HFFEEE RV R, AMRET REEMEMER. e ey 38U 5k BB 8
WRE I HE 10~20m {FEE, WNTARTRHAGHSHEGH. XEFERHTR,
R RREHE . X e R N EAETRE, SRR RATERNA S WA WO B RY
AR RS ERA Li#T, RREKERLFT L EBRRELE .

AT 7
P ls[P]7[ar]s[ren]s R b
Bi 5 ALRTIR 30 000 ERFEHBEHEREE
1oEFere,; 20 SR, 3 EAHEW,  HRARE, 5 HBERE: 6 WE, 7. HERSHAGH, 8 W
BREESHB G, 9. HAHE



3.4 10 000~7 500aBP Bj

SREXNEHELHEER, aXSRECER. FRASREBEMNIRT, FREK
el ER SRS B A, ARAUE. B, FHENER. YEEEDMN-30
~-40m L EABRABEHHED, FHAXRD RS CHMEEHEFHARETEHTH
RER, EHRERPTUNHRERR T REATE, 3P0 K-S 8 MR,
EAHHSHRRMEERTRT TREHRRE. AR AHE, EAHRTREF
i 05

3.5 7 500~2 500aBP B3

SBBBEYE, SAMENRNEE, BFSERERE". EREHSKET, FX
RO, EREM. M. EHRSETRE RS RRRK, WRAKEER, KNKE
., MERDEASEE LT (Zhao & Zhang, 1982), RimEE MY EF EF KL
&, EAK, ERESH. MEGHPHNRSHRTRASEE. WK KRS H R
FHANET. ESHE. K. HESEHSHYEEORGT, BREBETRS SR
RS ERTERET .

3.6 2 500aBP LA3RHiE

S E R RN T AKEB IR Y ERERRIK. RREHNATES
AT, KRERED, $FIRAZE LW TR L. 87RO ST Bk
ETHR (BAEES, 1979), EMAMXERYREAR S TR ERLH KbFRERE
TRt AHHGEEHAMBE, MERBERE, RERATY, BEASFERT 3~
Sm f)— G FLH M . T FETE YDA B KK BT, R B B S WA 2R A P T B 5
St ERAL KB AT, BKLMARSHESE, R LiRYREY, MEEORUD
TR AREUHELTEY, SUkEMMRAHEA—RIFRARRE, 306, 171
2y, AEFBGESE, AT 1698 FRAHME. FE 00 FEL, KEFMBRLL
WL OKEFSEARY, FMUSMER, BT -SSR EER T ARURRE R
BEE, BEROsAETE EHEYEN HEERYE. Bit, ERTAEHREET
Bt, FUEEI&HRERGHEEN. MEHY, THERIAKEHHERERA.

4 g5k

PB4 T AR B B s 5 IR R A A P AT LU

OEHTHRBESENAHETLAHER, BRHRELFIBRY RN BHE, 197%
B, By E. 1980), fEEXBHETIX@REHES, 1985)5F R kP HRREAZ L FHEREM
& .



