BOE MRS KIS E L

9.1 WIFIAEE £ & MR

WAVE A Bt K B R 2R 43, 5 KB AR B R A B AT o B B IR R
S & A A I RER S WA R Id R LE . ik, GEEFRE. MIAER
RIS, S ORAE 7 ARk, XU R AR X A U IR A L, 2 XK AT i
ZFIIREER ;. K A IRZ NGB R E TR L —, & UHTE MK B
8 I LR B R S AT, AL, WA TSI A NS B R LA
MFEEE. s, WHHEA W M A R, 7R 4 BRAR A 5 X I I 22 5 R
FEANGENT XA B EAE 2, LR FEA AR SR bn 5 U A B B R I e e e B, AT
HAEA ) E BRI, AR A AR, IR R E R I S TR

9.1.1 WA FLZEHIIRKIBENR

T ITIEOL PRI, R AL 1 B ARER S 1A, RIERERE R Guer el Z A AR
FIERIBRES o ISR IIA D I AR, AR RIS T R, B AR B il i) 7K T
OKAZS KR BT GHKERRE SR EFREIREE) . WP (RALAERISEE . 1R ihos
FEo UIRLEZD, efTEsnriR S St R (9.1,

B 9.1 WIATTARIC A& RIAE(E 2

AR B A BAT O, (HHE R R X _EHE R AR R AR e — B
R MR R BN 32 Mg . Uk ASKIERBISER R MM, LA SIS R
HH B S ) DB £ o R A R A el 1 TR A g S AR e o DX Sl B B R R F A, 2 A 3K
M B T PR A A B TR AS [F] DX - R S B AR B A T
WHTEEATRR S B AL AEVHRARIIE RS AT BUIER IR S UTRR SR b A B i
BEROIERIE, JFEEALE & T KA R WA TR E AR (A 2R o EL AR 3R 75 8 e SR AN 0 b
TRWIA, DL, EROKEIN T, 2 RRBEKREM 1WA KA A K &1
T foe 24 B0 £ AR AR A AR AR A WV (8 A s R RUA AT Pt D i 7K 88 IR AN
WA oy AR B SR A ORI, DRI RESE I AN () s 8 A A (0 A2 40 AR AR T )4 s 2R 51
TR R o 5 AR AT L FR) AR BT 30 DX ARV 22 AN OKIBE, SR E, AJESD
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TR, WHE R IRE R R E,  BO RIS R W R E TR, BRI, i
AR AP KT AL R EREA A AEBOTER . IR SR AR R
N R A R R B, AT s TP AR A e A48 bR Bl 2 B i
AAEREND, R SRR AETEbRES &, TGN, A REBIR N IR
AR

9.1.2 RA#EWRIE

HARFAM T, BIATURRY) — R AFEW A RIE, — RIMIBN R A R ISNRA S, —
SRR SR S AR RE R AR AR DTE . BRI, WTETTRR I o 4H
J— 77 THI 5245 T S 3 ) b o 1 e 0 RAR A F SR FE, 59— D5 T XS a7k A 27 25 0 2
A EVR A . X T ALY 5SROI O . ST FAR A — A AR
W, A0SR SR MR AR AR ZL T, SRR KE 2 e TR I 2H )
HEREK. Kk, S EA TR YR E RGBT 7S, SRl 1 i e i T X
ESIREE, FEo AL, 15 A ER TR (AT 72 000 o] ik 525 0% 82 77 s B S i X
S SRR s 5.

H AT I A S e AR A AR FR bR - B4 /by SRR RN R ik
MRELE 8. AVUKFEIA R, TRSEIE. VRRRE . &8 LA 77k
Y. ESEL (R B ARSI R S BB Fa bR Wy . AR A
WS RIFE . REAL R TE 2 7o (Bhikh) IREEE S Ao fabrinfiliio b &
YA (RE#E. AMIEZR. 3BI0. BRI, KAEMYMEAS) . HARRSE A ILHE RN 2
ATk It R UE 5 R 28 8 22 H S By K380 IIAABRIRIL; A S FR hr U 2 5 %
FRBARE, 1 TOC. TN, AMLEFEN 7%, BETREMGEE, WEEELIX S (E
9.2). MR, FRIIRIBORABKT I, B s i s A5 2 i e b 1 2 52 2 R e I I AR
o, RIS TR bR R R N A

K 9.2 AT FER 5B &

9.1.2.1 RIBTERIRE

FEBHTUR YR B RO T, f e IR 2 — o R WI7E SETE IR B
KREACk (M) AT CEEEE. BRERS), Hrh Mk LR, FhEhE
BRI NW: A kB, BEEUIRERIWNE, JHRAETIRRY T . ANFRE
YRR I FE S S A4, I, ARIETORIA FE AL S 704, Al DA R
PRAED R e, AT 73S 25 I SO0 7 At el i) AR e, 3 7 S I 22t DX U RIS AR ST
B RAEBN (08 5~200um), HEZ . HIRAFSER AL (Bl R O T
AR R B AT — e B R vk, R B AR B DNEB NI R, Dtk LA R
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TR F s S ARk, L T R B GEH KT 100 45D, WAV IR o 4 =2 it
T ek A R S A RN PR B AL A 7T RO R AR SR AR . AERE M TR EL AR, W DAAR S
TR A R Z REPEFR ok 2 B T B9 3 (M 25 M S5 IE R 000 i, BRI ARBE T 55 % K AR
oA FE (RHEZE, 2001; B =%, 2007). (ERBPI A NTI (k. ks
AT AL R I 2E R AR R AR A, AR O R R N RS B A A b

DURRAIRL P2 2 B R I VR FE 1R o R PR R, R H D& BRI 7 22 T 38 A B 38 v A gk
PR ERIT . BTG R A 5 PR A /K A 0T X 380 1) T3 AR A S BLBURR SR
Wr FE A s e KA B AR 3, DR AT/ E 9 S TR AR A AR 8 A . BARSkUL, 7E
AAET-RI, BIAGRED, SRAR SRR AR RO, AR R TR, IRz B
DU ORI s 7RSI, A9k, SR AR AR IR PR B Aze, KRR A7) T A
PLENE, RME AL E TR BRI A, KRN, b A1 BN R 458 HRITAR
VDB R AR K AT IS S R 0 1 52005, DR DUAR P 7 e 7R B B (R A e C T 95 IR 5%, 1991
PEES, 1997; MRS, 2003). FHsL b, FREEISRERS T —LE BT AL, B,
WAL T BORTE B /KAl PRI AT g R0 A T BR8P B v AR AT A KB ]
BRI TS, ANRERLF T KA BN BCELS A FIgEAT Ja i [ R CFERBR H4F) B
Ty HUCKAE SUTRRA TR B A A R . S0 50 WL, T 7 U BB R (AR Ak i i 5
U] b, 9 A AL 568 1T 6 A A2 R b e e o 10 N 8 I B VR UL ) (PR A AN 22 /0, gk T szt
OIS : PN ERINEEED, hWRERAE, LA /3858, 2 HrH
R T T 5 2R, DORIRIARIE K AR BER E /DT 54E 0, thRERTA =, M
OO A7) o3 M ASEE 2208030 SSRYA TR AIRLAR IR/ o RIHEDRLITRR 48 7R 4 /K 22 IR T A%
YL TR S B B 7K/ BT 525 o X D T I AL R 2%, N 2= ma Ve (BRA 22 5%,
1999; FKIRTEE, 2000), KITH R HB KW, e CulBgEsE, 2004, 2007;
FARE, 200D).

DRI W 4H A T W) G5 A6 1R 728 A T s LT 2 i sl R A P 55 - 286 -0 W0 A AN
FlA . SRR B A AR R T SAERNRIE A T 7 R R S F2 (Singer, 1984). b4,
PRI 45 AR S SRR IR A 0%, IR RIA S, S E,  BRTE R R 25
fn B IRAG  AH R B 0 I A 38 o T BB AT T, Sk R A8 2 P g o AN % SR B
WANRERN H T e . FRFESEARIE T . EERWTH B T Y45 S T iE I KR AN H]
DAL AR R AR B A S mT S s v /KR B ANt it A2 A PR, oK PSR BRI 4
(AR5, 1989).

FRE, SRR TRMIEREE ESIEH, RIETRTREN RN SEK
X A HI R AR AR S5 % DIAE O . FET R ARAE T, BT WX KD, HRARTE =,
HY BRI HRIZ B 73055, Wb IR4b e AR IS A 2 4y (nd e o R ALY
AlLOs. TiO,. Fe,03. Cu. Ni. Co. Cr. V. Zr %) DUHREEIRSTEAE, T3 LLH L%
iz e 2w miEtEA sy (SR GER Ca Mg, Na %) Al 2 B 1 el fA
ARASBEHLZ AR K DA AR o R O RN, FEBIVA 2 R4 IR T, T Dk
DU E DA IR B 4 77 Qe R M R DR AR B 4, Wi S ETR YRS 5
IR S EERG K. R, ISR T, WEREEKIEZ, MERRKE,
F R R IE BE 3G 5R, K DUURLAS A7 TE 48 M2 o e b e B8 220y, R B
CAAER T B 1) 7 2RUTE B o 17 BRI AKX iR Ak, 5 P4 43 22 DL B8 S A7 TE Tk,
M AR BOUTVE T CEDTAR P o s 4, AT T BT s PR 4H 53 S48 1 20 3 () B B LB RN
HHIE AT L, JUARY B B B AR e o R AU AlL,Os TiO,. FeOsv Cun Niv Co.
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Cr. V. Zr &%) S5BAREEK SEEHRITERA Caw Mg, NagE, AR A R ITTR R Bl X
PR F 5 RIRTRE « KM IRR I U S B 7R X R L 3R
BRI Z s WK RGRAE T 53 ATyt —i ALOs & i T H e
ey, T HIE AR ORI IERE IR N SR . 25 L AL Os 1N RRE 4100 IARER, T
TR (Ca0+MgO+Naz0) / Al,O5 UAR AT A S RT3 ML 7y S S AL (1 B b
{8, PRI RE A Fia s 0 S U TR AR A FLm B F s U T RMEL s AR R
S FFEA R, ol DO AN ez s s 416 10 LR T s A2 AL SR, Bl sk
IR P iR L 55

9.1.2.2 KIFE

TR SAE YA KR . KR BhJERVE IR S AR I U R 8%, B EER
N VKIS B S R RS B CRod BN AR &4 . CAWIIERH,
DURPIHE 20 & FE & v IR BUSI KR FE . SREEFIAE =) CEFRA) BIRNL; NMREHEW]
S LI K BERR R B 2 A TR 2 B BT /KR AR AL S iU (Cohen et al., 1983;
Round, 1990; Fritz et al., 1991; Walker et al., 1991; Fritz, 1996). £ MR sh Y1k 47 5 &
TAREFI AT AR 2 A, BT KE M X KA, DA S SR B ) A A7 28
BEUORL L AEMRREE S SR AR 2 R B e i pR B, DR AR EOR ., e 2RI R4 T HL,
FE A PR B E A, AR T A AR B B AR R SR () SR A A T, X AR N
FA32 3 7 R

WAL, e wiia A=, DURRY Rt ar R S AT AT e B A HLRR B 9 R B
fabr (BRESE, 1995). WIVABERIE S A H4RE . KIS bR REE, XA RE—
TE A T ORATF T ORI A, R RN A v S WOV 0 A 7= A4k, Tsva I g A 7= )
56, RS FREEREAC, MHARBEEEAAFAMER, BRI &2
R B B AT AU AT R X AU S IR AT 58, TR AT DRI SR B 1 72,
FENFERZ, BPURR R il s Rid T8 R T a R R A7 R EKEE R 752
A -

AT YIORIR 5 =Fks, BI: AMEORIR . N ABRIR A H AL kIR 25 (Jones et
al., 1978), A MIAN AR A BA SRR S . 78 B AR = AR iR £ T
VEM LB R KM B A, RS AR EMERE WA —REMREK; =
Y FR R, SRR KR RIS, CO, MM SRS (Kelts et al., 1978).

W AN PR T K AR YDA RIS — A, BUE ) OB an s X m) 4 #2380

Ca*"+2HCO5=CaCOj; | +CO, t +H,0

SERIRESUTVE M P24, B A6 75 SR 2R A0 B b 52 BRI A5 T VE R RS (1) AE P R R B A1t 1 L
Bl (Keltsetal., 1978; RFEELE, 1992), H-T-BREES 7AW FE FEIR B A4k, DR kil
KR B TO 58 A& SR B PR A UTUE R B ZE B R 3 . IR, BRPR A VA MR RSB o JRLEEXT
BRIRAS YUHE ISR R IUAE : IR THR, CO, TR AR EE U/, IF LA AR
MR AR, NI T2 CaCO5 I AN A T UTIE T s AT, eyl BA 7K A4 28 R i i A7
P TR ESUTVE (Kelts et al., 1978). EARTEAN [F S5 AR IR, A= 40 PR 22 FA) B2 D] 25 i v sk
FRESUTVE T ITE - R ANA R, HIXFFARWRENE B F. F5 b, AR
122 R AL R 6 E Ba B R ES UTE , T HLEAN 2 (RS AAAEAR BLAS X o 5t i
BT AT FEUKA YA VR R 5E, i3 R A T RRER S TUVE A 24T
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TR P A RIS 6 1°C (BN g T K A TEHLRR (DIC) (¥ 8 °C Ak IR (Fritz etal.,
1980; Fontes et al., 1996) . & 7KV fif JoA Lok 1)k [F) A7 22 2 Rl 52 /K AR R G & /R FH SR EE S 1593
M= JI RN TR FIR R 2 8] COp AZ 802 F5E FIA 7K ity B B[] 55 22 P DR 2R £, T
Sl =R A e s = AL I P P - 0 S M ot 0 12 SV A s P el MR DA RS 1/
Wtk 6 °C MEERE, JNHRAEh-IUE R, 2 REY, WinKEMYLE1E
H&SE R ENREN R 2. o 1ER RSOV TR A A WL — /N EE A
W, LSRRI RN, e E A MBS PCO, b BCO, S A Tk
e, FEAONRERRHMER, AT PC Bt m R BRI . B, 7EOC AR R T
B PC RS NIRRT A Y, (15 (VAR NLURR & SR B °C (Craig, 1953;
Stuiver, 1970) . A7E A AR AR ER Eh U) [K] 5 /K AL B[R] 457 2245 (Turner et al., 1983; Fritz et al.,
1987) w4k B°C, SEUH 6 PC K. LXK R mE N, AKAEREYCEE AR, W
VI SRk, T PCO BRI B, AT A K AR B N s 48 B°C; Rl
WA X SR S BT K 28 AR IR, 1 CO, TEMI/K AR FRMR, 78 CO, /K-S A8 #e it
Pk, 42 @7 24378 (Deuser et al., 1967; Emrich etal., 1970), & YC ) CO, k&1
KAY B MWTEEI KA & 4 °C, S W S A AR ER VTR 6 1°C Hk. HAp,
TR 35 T K VA A JC LR 2 1 PR B (RS 2% VR LB () T v i 3K, IR sy, BRI %6 ©
BC Bk (Emrich et al., 1970). HAT AL, 5 J 5] A2 HIAH AR £ LAIR]— A7 [ 50
EHWAN AR R A ZR A A WSS, WIS AR TG R, WK ZE R AE R g, 5
Bk 8 °C MK, URRERRAR, WIERIZ A RN, WK RAERES, SRR
8 BC /N, Bk, WhEAABEREE 8 °C AL T R WHH X IR AR H R T R X
AUREGE, RMET R B, ARBINFIAEY, ErEEERMms, hTEh
EAGT AR, BRI PC M PR B, AL BC kiR A A R,
L6 BC BRI (CREUSEZE, 2006).

9.1.2.3 KHRAIFE

WIATTRA AT Fahn 1R R N IR IEVE SR AR 4R R KBRS RIE R, ALk, &
TR VBT A IUR A SR, WA R NS A RS A & oy, A AR
AR TR, HIATRE RS R 2% . BTSRRI fiE bR, stz AL, iR
YIS K SCEh S R e, RS A AR AR E T L, B AR T A BRI Y
TabsiR R o HANEETURR A HUR BBR IR A R AL, IR E KRR G RIERE . FRE, Ut
VIR =2 S5+ RV E R W B AL RS R (BLTARY 32K -DUAR I T A 38 i 2% AF
URENE, RTCURRGETRATED ), SO EORIIBATERF = (WISF =, 1998).

AR I T DX R A A A B LSRR, AT R MR R AT LS PR R 37
R HER EREYIHEOCE DT AR FT 7y C3 Y. C4 A CAM 1Y), B
ATTEEE NEAS R R A 25 A AR R 22 5 LUK B A PR T PR A ) T A L R o7
RIHBAFER R ZE S (WA 6.2.3.3 /N1 fERMAIEL 5 BEHFRATIR ML =W,
FEBR BRI FE h A R 52 A AR IR, AR (R SRR DR A7 TR LB
PRI LR 8 °C 1B Akt v] S MR AR AR AL, ST ) 400 X AU IR AR I E
BIE ESCRTA, R RO R A A B A — g i e, R AN R IR AL
AR, PRI R R i, TR T Bt 7. 1 H, REEK AR 208 CAM
JeE AR AR UL I A A I 2 M TR A BB BB RIS R, SR AR RS T
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FUAE NUTCRIE e R A A s 2 e, DURIAE MU IR A 254 REFR /Rl A 5 AT (B
#iz, 20000

DU HLR AT, Rl o Fhs B AR K, 551 X REAAE P ) Fh
JRASNREFAFEEYIG. Bk, PORRYE R 2 T AT AEE SSa e . 1
XA R B F B S E (5%, 1992). B 4nLE ST -7 1 540 o A a0 4 &
BRI B S KB R R E D, X PR A A B 1 25 T A T R I 7K g 72
o IR TR RLEY, FASAGEESONCILE e, RGIAMAE AR, R HE
TR 7K P AR 1

9.1.2.4 X AXEFHH A48T &L AIRNKA AR

WAMELAE 2 BN SIE SN TP, VF 2 ISR AR (170 A LRIAE A A A AH B (22
e, XA R PR A s ROSCE N R %, 75 B0 ATRAA X 70 8] 45 1R

WA TTRR IR FEE & R S PSR A ) IR AR 2 — o AR RIS AR X AR E IO 261 T S
TN St ] S EURMRL L 034, B LA e, BRI AMEEIR, 3
BOE WA DU & 1N B SR N SE S BRI A , SR s &
WK, AR 5E 2 KA AEs NE, DU v AR . (AL, I8 A A X 388
TRV AL RFAE RORT T, 45 P SRR 70 AT, l AARUAI AN R ek ) RUBE (R At 45
AR TR S NG (150

AN SE R A DLV BT RSO, e KRR S a s &8, R
1A BRI A B, (R ARTR A B L & B n] RS A LS e
R, BMBRKAE LS RGN EEARER, FMPENILE R SEURR R EE
IRt TIRMIP R AR LA 2RI, — RRIR T IR, H BRI X A PE AT
FAVIRLE S UM IR T AR5 R HE Y =R R T RATRIRE. #EAR
WA IR BEEE TR, — IR LRI AT, 55— 8 A AR U7 AE 1K
PR, AT M AEE, AR ARV R R 5 e R IR SRR R ES, TR
PR FEARILH R 49 NENHRE VIR SOKIRE RIS R IR, EE RN
TR S KPR rh i) 5 B DL K 78 IR AR BB A7 A e R AR OG I, A KA
SEPURE DR LA M IE T AR AR TP 22 L3 i S TORY) TP AR AL — & (Yang, et
al.,2008). Bt YL, TR B I AR A e SRR AR 2 — . (AU,
WL VTR & B AR A KA SCHRFRIRTLE, AT EAIR A B A R IE AL B N TS Qe 4645 R
FEMEE ORI A b, 38T DATE] 3 S BRI & 7R /KT I P SE A I e (FEJERESE,  2006;
FRZR5E, 2005).

WRATRRI T TR & B A R R IR T 3 B URAAL IR 2 ob, 8323
TR NC ST PN APV SNYSEEE 5 2 TN RN (NP R 2 80 AR LRl RS - e
ZLE As. Hg. Cr. Pb. Cd #EMERZENILR. EIRYWH T RITRAL AN,
FESE ISR AE T, JELe R mT E TARY) rh SRR R KA o, TR x5 3,
MRKEAES RGP EE R EE. AFRKRENESRECR, HASRMEAR, TROBER
ERAFEZE SR, BB EEEICREE. HaRR LSRR, AR5
VIR E SR RITR . WRRE . BEESEE, S4alFErk, WHEEEEEITRN

*Wdg 2. 2000, WHATARYTAD B A HER SC TR IT. +h R B b BR AL S 72 T B 226 83
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FFRTI L, VRIS GRS CaliELIgESE, 2004) .

DURRPIREAL 2R J W1 A A i PE B RBURL I 5 B, T 4m v VERIORL 2 L2 . T35,
B2 IR R L R AR I REAL R 1) 2 BL DTk (Oldfield etal, 1984a), [A it iR
VIR 2R B LB IR EEHRAR I AT, R DU BRI 1 SR R AR Ak B 17 st B 3 N S0 Bl FE 1)
Ak CEMVTESD o ANFEIE BN 3 51 B 4 S8 o0 28 Yt ] A 38 R TR AL 2 A
m (HEZEE, 20000, PRI A8k ] F ke /R E 4R e Ri5 4. Oldfield 55X%f
A B8RS HEN Elefsis W78 BRI IR FL R B, DIRPIREAL R SRS HS Fe. Zn
SESRITESEASYINSSE (Oldfield et al, 1984b); Hutchinson (1993) fE:[H Dce
] VSR PR S0 90 R IR TR R AR A T HE R B & R V5 e B FEn & o

9.2 IAABENS S ARAR A A B 1Y) X IRy £

AR S FHFR bR R RIS N TR ATRE R B ST hi S ek Jofi 0 [ 5k B 3138 ¥
FOR B SRR EDIROL . 7B 22 BRI % R e kb, VAR S B AR AT B4R
MRS, N 2 BRI S SR BOSE 2 — . DA TR B 1 e Bt LISk
TN, 1B R RIS, ST REARSEX, GFEEmEE. TR
X ZE X J AR A0 X3R4T e SRt DR S g, 34T 1 FRE AN [F) A X I
VRTINS A R G TE . PSS SRR 0], FoE A S s stk iR T ia
& ETHAE T2 10.0 kaBP; 4t il (%) 8.5~4.0 kaBP) WA N4 Hit KEER, HES
B K LA A, AT e ] (4 4.0 kaBP) R JE ARG, EIA XIFE BTHE . 2R
M0 s AN RS DA AR C S5 BT S R P 4t /KA A R AE R B R B 58 1) X sl 22 5, 3l
DANE 95 28 R4 7K BAT RAOME s 76 19 A thEASA5608 B 0 2 B30, 70 25 b HE B ) el B
AAETE, B EITA IS5 AR A e S B A B R A X IR

9.2.1 TEHKX

FEAL TR DCOHARY . AL RS2 RAnL R, At DokiZ X SRk ) e Ak
BB, WRERSHRET T 3B (AARSE, 2007): Attt 5 (10 kaBP),
RIAFHRISFE: iR RS e, AR, Wit E8, BERITRE
Fah, HriEALER Y O A FLUTAR B 10.2 kaBP J5, B HLBRAM 8 °C H# s, RUE R,
WIS R B Bl % 8.3~6.3 kaBP, SARIEARIMIE, LGN ST i ;6.3 kaBP
Je, AMEIEET R T R R AT AR ARG SR, BRI, AR
WK - 2ERUKA S, KR ETE CERZASE, 1994); #£17.0 ~5.0 kaBP H[H], /KA M LA
IR S, WA 7K. Fahlng 8 0 (s R T 10.5 kaBP JEiR B 1N, e
JFHEMAE (NS, 1994; MEHIFSE, 1996), 9.0~6.5 kaBP NS {(EHIEH M. HiE
TR s T AR A S -k (R 7 2R AR AR (R SR T A AT I ) 3R 2 (A BV 30 ) B
WAL 7.0 ~5.0 kaBP i) (8P2E5%E, 1998), 5948 Hifa L.

Y ELTSAA A T X, 4t LR THIR AT 5.0 kaBP LLJG O FFIR I NER T T AR
BE, FEBON BB R R R 5 e v i B B 5 R b DX AT 52 v RS
. £)7.0~5.0kaBP, Fg. JLEEELJFAEY AL, RMUZE B EKA AT 2, 1B EG
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I, PR AR AL OB B4R, AR EZER ALY R, HRmENZX G X, T
P 7R 6.0 kaBP JIVEHER ) GCM AR (RH5855,1997) 1B/ B 2 2= Kb 7
Chral bt 2 FrsE LA HLIX, 3R B N B 2= A NS B R 5k J L AT A & X A i
A KRR FE S8R B A PRI A & o At P IALLG, BEE RS — P RRK, BraEth
XS5 3.0 kaBP FHUGA BOREA P, ZRRE, X EERIAX, 5RMFERX
(1) SAGARAEa FATE fef B R

0 P | 52 L B SR e S YT A7 N o 1 R W U R Y Wil a2 S = % S e > Tl A o i SO Y R
DRGSR LR, it R SR = B3 19k sh, 32 8.0 kaBP | & 415
FERAE T R 5 A R e X B4 AR X R ol GRS 556, 19905 it XSS, 1992;
DRREMRSE, 1997). JLKPEVEREEICS (Bond etal., 1997). k&% 2UKAS (Grootes, 1993).
RPNV C SR S e L 2 . WS 96 FE AR 1k (Lotter et al., 1992) ZE#Rid % T X —H M4 HIE
16, RUIX— R IRk B A o (HAH SRR S it X R AR, 1M
ARET, XS R a s i Fe 4 R —5. Magny et al. (2001)7F] F fa# Sk
Ko A5t B AT FEIESE K AEAE 8.2kaBP. 10.45kaBP. 11.00kaBP I iR F 1t 5
TATHIA B . Digerfeldt et al. (1997) 42 tH WIS A AT (1) A AR A4, 32 2 55 176 XUy R F% 3 A B /K
Fe o REERARRAR A 5%, W LI X B SR8 T 78 R, 2R mR g, X
154 B, SR K P8 PR 78 KUY 5 2 R A% BRI, 7 SR 22 IR KR BRI,
b 58 Hh X A3 thE S5 AR E VERRFIE AT g 5 7 XUHT (0 R SRR R AR %

9.2.2 EXEBHEKX

T4 XTI PR B AR AR PR A SO 3, KA SR R AR BRI
TR IR S A A% 1 1 S8R %o SR 158 B 22 A B R S0 AR A 10 A8 A R 28T P P 4T

LR R — 26 T2 IR X WA M SR A T LR M, A TR 4R 8 2 VAR X (1)
AIE, WA TET U Bhic S AR AR A g e S B L X dR e (18] 9.3): 12.0 kaBP Rij &, il
DUAEVE R A ZRJEHIX s 9.0 kaBP R J, e HH ILFEAEAL X ; 8.0~7.0 kaBP, f=ibilIf%
FERIT AR R ; 17 3.0 kaBP LA, A wg DX A B 5ok DX 3 e doi T Fr) H B s ke 17
2 RV TH PN R, O BRI, R T ARSI SR IR ROK AT BT
FodE i XA IR 5 E 2R X E 2R K DL 46 A R 00— B . i AN T R R
AAFIEREIE DL T B K S AR T D7 AR CREBIIESE, 1994), (HJ Bl A1 A AT 7T
R, PEETZE XX AR 2R KX 4t 6 %0 (it sk B AL st 72, FFiA e 9~
5 ka BP AL, Xt BRI 2E PSR HFAE (Wang, Y.J., 2008), X i k7 % 8 10 it 3%
SEIN S SN ERAIN IS

9.3 M BTk LASKAN [ DX AP AT B B vy il T 53 A
Bt o (GBI BRI B A0 b ANARIEIK, B ALK, COKITH FiflX, D APiHX)
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5 A A S 2 IR X — MR T, S T PR RIS BN . TR FLIR
TR 7N T IR UK A 0 2 At P B VAR I S A S SRR AR I R, SRR T PRI
X 4 it 2R SR AR (Jarvis, 1993; Hodell et al., 1999) . {HFEHHE S 1 BE VK R 1 5
Gt o A A TR TS R R DA R A th b BV T R AR B R T AR AR B AR AL 1) X
AR R A L 4 TS PR AR AE ) 11750 cal. aBP CRSCAERS), % BT 1C 4E4X 10080
a BP. TEULFIRATJG, feN W FRAk A R TR RS, DA N AR M
PEEURLAME . BROAE MR U0 45 BRI S e e b A B, DU IR
L TR AR I sk T o ARV, LA IR B R AR R AR AE 2 10500 aBP (Walker, 1986);
TEABF LI, Zo-PA% MERITE AR A 3 IR AR AR Bt A Ay 4 T thE T A RS S B AR bk
(Jarvis, 1993). Whitmore (1994) #1 Hodell (1999) @it %}z B b & 2 2= W AN AC 7 WA T U AR i
S HTREFT, KILA 12000 cal. aBP FF 4 AL 7= 7134 5, 12000~8000 cal. aBP 2 [i]ZE
RIE5E, FENIEZ . =X 0 S A 7 S, At AR IR B i
5 XA SR8, RIUAIZHIGR . Bk L. £ 10329 cal. aBP JH# i
T PP B A2 R 176 T 2 XU 3 5 R 1) o VLY S TR 2L 45 8 4 T v 311 (%) 8399 ~6371
cal. aBP, HE] ¥C E4LH 7500~5500 aBP) & IR S ARARRE 5 K S MEAH— 5. SR
R 1) S0 5 ek S 2 & R AR T T PRI AR T i o X — IR AE T A 7 it 245 L,
Bl 2= B - A K A B R — 3 (Walker, 1986). L J PR AT % 1T 2 7 1 DX A5 3k P st 44
B ST PG RIS B . =R LR, MBS 220082, ARSI R R, =
b [X F A FO L AT AR 2700~3200 m &, 1% R PR AR T AR, (EL
[ ZE AL A NS TR, RIS THITRRE (mmEHRSE A, 1987). AFitt i,
It 5 L R B /KA N, (L R e, RV U AR ) v K S B 1 Sk o B 11 DX S5k Sk R 5
SRTI 52 A 25T A0 KA AN K (0 25 e S nas, 2ol s BB IR, 8 R AE
HInss, BT R0RE (P-E) Jili M, RIONTIMSARERE, M S 243ttt v 2
M AT T o VEE IR S R R BHIEE, AR 2 K B 5 RISE S oK B,
R B RN 2 b X 7 A3 T b 300 ) 0, 5 7 2 98 o o e W 1 22 11
IR

VE AN B LA M AL AR W, T R 25 X X 4 3t 7 v 300 5 2 XL 34 5 [ -, £
TEAEWETEA TR . BB 5 i X & =T 2R s,
PEpEK 2 AR B T . Walker (1986) YCAIXFIZE 1tk 5 & AR AL (B & Ukl
b8 WA, — BRI TR LA E, KTt BEm AL E &
i, AFTREEES. SRR, BRGSO, &5
TIRARFE G I A AT M PR 22 ik B K A T TR AR 5 =/ h s BRI 2 5,
L IX SRS R NS, WAt 2 R S R, AT a8 S VR A T A I v K
= U, AT T M. A 2 B R SR PR 7 b R VR G K A R 3 PSR T L IR R R A R ¥4 S5
HER 5 EZRGR T IR 5, EARMALA N AT it 5 &2 KU T 1067 B A 5%
Walker (1986) @il Bk IHIAIEIR . bR AT 5, S AR BEE AR, (HIE
PO B TR X, SVEA T A AL B 0%, TG R 2 A F= K.

9.2.3 TR-BHETEKX

TR I X SR B R B T KRR U . LT H R RNIAE, oA T R
FUHIA, WA AR B AR FCBURR . 5 TR AN ES i O T2 P A B R ) £
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T, FHETVEGHN 28— N 50 R RS UK ] AR IV PR B 6 S fie iy ma R 2 RIS, 2007).

RIRVKIHREIKHY (19.3~18.2 cal. kaBP) |, FHHFHIUTAITER W FERAG, S B X I8k 4
TANKE, DIHEARPEME T, ERRA TR, TR T k. Bk
T D IR SAGAS A BRI L CIN BB AN i 0 8 °C Romuk IR COL IR R, Bt
T DX AL T ARIRUKIRRE KB, ARTEA TR ZIRIRIEA TSRS, HigHA
B o XA AR (K A TR T 6 180 Wl RAMIER B, WIKIRERAR, R e, &k
R KT RKE, WITHZE9s, TORYA R U %78 3

vk (18.2~12.1 cal. kaBP) [ 18.2 cal. kyr BP JT4h, Firf fehr[a i LL 56 1R
KA, BARBUNERIRE ., RS R, AHL C. N SEWARKEE N5, W
IKERIE T, BTk 8 120 Ji/h, R A 18.2 cal. kaBP #EABEUKI], X
AT 3 W S o T X PR R ol 4 A K AN A T 27 4 6 PO AT AR, 18.2~
15.4 cal. kaBP [a], 5 LU TR, 10 15.4~12.1 cal. kaBP ], iR i fwit . 16~
12.1 cal. kaBP a], FERMKIE . BRERER S8 AHL C. N FI C/N ELERFR IR SRS AS
[Fi) P52 55 1 2 7 5 VA G K B 400 1) P S0 B AR R e X B B /N B S AR B A )
fiE, BRI AN E, AR A = . W TBFEERE, | 17.0cal ka
BP JFUf, i 5 (AT Bk 50 A KA AR (R0 2% 1R SEARAFGS i 1F 5 257158 B 14 B G K B30 P g 3
i VKRR IS, VKRR A 2 N S X 88 P 3 e 2 KA T 5 ey 3 2
JER, AHFEK AT REFEA— R & .

A L (12.1~5.8 cal. kaBP) BT E IR E R AE VR B | BRIR 25 25 &2
HHL C. N S EBIRE, NIBRKTR 810 B, MK RIF, $57m I i (R
FEFR LR S ST B, AR BIEAE T T LR =AM B (D12.1~9.8 cal.
kaBP, HAFSRINIEMIRIE . WIREESE. BHLC. N SRR S, MBS
0 [T AR, St ST R R [ BRI . T X AR A 11 A KR R
WA KA B (1 R 3 B, S 5 M (0 M DAL T ARRAE B A 3 TR e ol o e
HaEA K RS AL eI A Y (12.1~11.5 cal. kaBP) 28 LARE TS 561 N IR
Az, FHL 6 °C AHXH R IE LA K Eh M Bems (B 9.4). 2)9.8~9.1 cal. kaBP,
TR AHLCy N Bk, EhFE RSB Ry, BT IR ] v A gl S T P 1
BEEF Rl . AT E, B REA TR ESEY), XS0 T —4
LA B S VA, e WU IAE 9.4 cal. kaBP AAT . (HIZ (a1 B ER £ & & A T 25554k &
180 LR AR — XA T AU AR IA R B E, HEFRAFET. 39.1~5.8 cal.
kaBP, 1E¥NKIE, ML C. N, BREREL S BEIgHE, ATk 8 Y0 B, MAE. BE
G BURKETT A TEAR IR AR, RIS, 2 AL IRET I ARORTVR A ME 4T TR SR,
I —LE R PR, B E B Rk, AR R R B AR, X LE B
INZIA AR B RIR BT . M 7.5 cal. kaBP R4, TERREE. RATEM I E » &8, HHl
C. N &EZH T, NI 6 °0 FramiE, AHL 6 °C Frdifmtn, LWIEE TR,
BRI/, T HER R X, MREGE TR, LRI 1 C R EEN
IR N, FE AE A K BN AT P R EE ok, RIUCAHH REHkZ) 1000
E, R 1500~2000 4E (VEF4E, 2007).
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9.4 FHUFMZE A RIS L

At e (5.8~2.06 cal. kaBP), fERikfE . AL C. N IR L & ST IR AR,
NTF A 6 10 R 1T, 3¢ B 175 5 8 1 [X 3 P88 A /K P45 A1 . b 4.5~2.06 cal. ka
BP WIIA], FEH AOHFAE ol X A5 i T

ST (2.06 cal. kaBP~HAR), % HATE W1 25 P Am A0 AR A A W AN i B S5 1)
M OFEMIREER TG, HE TR DL AR IR B KONRHE, ARAREE SR TR, A
T BoR HAZ BIA T B U RAE . SR, MICESRIR KRG, BRIBKE B A sl s
A, AR 6 %0, FHL C N ULRRRIR 2h 4 B4y om0 X KR J - R R, RIE
P LT sss @ FEFERHMLL, 2 S TR bR s+ S HIERE RO, B
RIS R B T R ) SARRRAE A ah, I AR NS B 1 M & AN i 2 I Ji [

SRR 22 NIV T B, AT R ~ T I P X IR SR PR B Bl B AR AL X 3
e RASHE BAUKPGR A TS, BRI BRI T R A, X 5T XA
[l AR K SR R T, X — 45 L S5 7T R XAl (H At
A TREE, BARTEEARR SIS TREX, ETREE XA T FEREAT
X

9.2.4 BmEHMKX

T R A KR I, AT R sEHX, URER AR S RIR 2 IR S
AR K IT DR, I B I S A AR Fr 97 AR A DX 3 55

ARUEOK IS, 758 R AR IR SA AR SR iR 1 2 2 R A, AR
Bz, ZREABEIRDE L, RECSEIA T, FsmE, HHEsEsE 1,
sRFIH AR AT R, — B AELEH] 15.0 kaBP. VG RO I M K BRI B 3 SRR S5
W, CEMEOKI R, 28—, HEANBGOKMY S, I R, o BERA R, RUUBIK
W, X G R PR AR AW, DAE K AR ISR, KK AL T A i A
BUARATH, {EMKT 30 kaBP LARTIAIVKBYBEAEAS HAWATH, St LGM R HHRGEE, 27
XEZM 3, JE R AT 5 (ER 2t DX R UK I TR B = LR , TEAEAR AT T
WP 5.

3 T A AT s 5 B 2 B R R U, R 2 HOsai T B, AR, 1
KA. ER RS2 AR B T RS SRR e, I AR e, Bt
£ 7.5~3.0 kaBP [H], aifibs. Vi ASH RS 4L H AR S . DR AT tH R4,
ek P AR 22 TR AN, KA A R B IR, anFL B AR TR SR KR, T IR
TEAZMINALRELE 15 g/L ity o bR . FLATERAS RS &M R s KBS Wik ,
WA AR A O, RO R R . 408, b S R SRR T, TRk
RN IR — /NI S R DIRAS, WIKIRYE, Qi oy 2 b 4 it 5 BR TR )
REFES, ORBYRAR R AR, B IUE AN LR RUUR TEmAA T, #RR b
IR GRS AR R 2471, 1989).

AU SR AR S, FECE R ET A IR, R, TR
I, VA SR SR, TR R B, MBS AL ) — S R 2 A, T T R
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10~20m /ity , AT FRERA RN, A 2 B H . WIHKAIR 48 (2 3 — LI
e, e R EES . DURE. AR R AR A8, S Ah— LAt e SR AR e
T, B B SRS . (UREEEAE . (RIS o TG DR, R TR ANRTEIN R
S Bl WS PATAS A PR R A A, DR i J O SR T AT 5598 o KA 2 A
e AT 98 91 PAT ARG P L X, i D) 3= A A v S ) B AN SR AR R A
VBRI CREN SRR R BRI B LR, WY LT AT SO . A
Hr R T e R R ER WG 4R, 1989).

9.3 SR [a) RIS AR A 55 RT e B AT AL

WIYARREE AR Ak S B 7 = 5 T I IK BRI e, RO ARG . SRS . #iE
UKZ) AT fig B 22 MR BULE KB (R ATA AR I ks AR IR B2 TR A TEH R 5 5, BE AT
536 38 B 2H A R A K 1) R (10°~10% ) 19AzAk, AT PLS A0 5h 40 & fA IR 7
JERE (10°~10" ) [FRBIIED. 1 N353 R Eh RS0 A H 5 () s, LR LA P o
FELE S B X LR F AR IR B 7T

FRE KEEIE R, I3 N IVE R FE MR 5 N TRz R 44 12 128 ) 2 7 i v ot B T e LA
REIE 2, WM AR DR A BRI R A, e AMNAE = R S e s
BN ENC, X R A B R B L RO, AR S S RS A P TR BRI R Ak A
PR o X — B RHU R A e T R E R REE AR R, T80 KR A
S 21 S w1 V=115 s S R AP i1 =21 1 v = B 84 1 =B A e = W T = A 9 7 N I e
JoIAVR R s T K ZR SRR 23 XX 2 I BRI 1 R PR SRR AAE Y5131 22 J8 AN B9 KA

AAGE AR IR 5 14 A B 2 BRI AR 2 S -5 0 RV A7 R [ X3k i 2 R
TER . LR RWER RN IR EER G — AN EEH S (iEESE, 20000, 7R
JIERE FS RS A EBEEN (ZiEAS%, 1990; #RIEHESE, 1994), koK MI/EH
(X ZRAE5E, 1992; Dingetal., 1995; T fi4L%, 1995) #UIFHIE, RIS SAHEAE A
Al e A Rt =R B A SRS o FE RN TR]RUBE B R vKIA . SRR S AN 438 T LR,
WIAPRES AR SZ 45 T AR 2= SR s, [ AL IE P P X SR (T~ B 4
FRPEAFRE B e BRI, VAR 5 ~ T8 R R TRIR ) 25 728 RS R A B

REBIAARZ , WA R IR R 2 N S E B, NS Ea sk N &
D37 MESAR B ShE ST S . Bl Eshus . LA HATIERZ TR e . RIE AR
NPT, PR FEE, WAV T I N SIS Bt il b A A R G R B 1
Wiz —. BAifESRER S NS InEE R, BT — KA1 LRI R
BEil i, G E s SR AN E S EU KR RS K RIS OINR . 7K I e SR b
TEIIEIR R DA S 7K AR YRR AL BB R A HLTS Y R K e A T4 2R s A%
F5 R R AR E B K S B S A AR T ST ERRL AR YY)
FNAR 51 RS AT TSR A= P 2 FEPE S IR S5 o), B 2 75 BRI S F 5 N 2875 30 B B AH G 1)
URENN . 244K, TE A R A BRI, WA AT 20 A I E) R S R 3, R IX
FEA REERAERAHO TG A RIS S A S AE SR BT s, IFAH R H AR s B 0K
PRIRSE IR B 0 RO, R A X AR R <Ak 11 B 0 L R e ke N 06 A A7 I PR 355 ) 4
AAEHEEMEEE L.
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9.3.1 AHENENE

KR v B B T R O SR IR O, O KA RRR,  TERE TP B B K3 T 4
22~20Ma, 15~12Ma, 8~7Ma, 3.4~2.5Ma IY KFr Bt (Z%iEA%E, 2006), F1KFE it 4%
RFERIAY N 10 N FF, A3 IR TSR RN, (RIBRARSE, 2001), Hob 3.4MaBP LUK )5
FURETH I R AT LA TR C S AR BB . R AR 2 it O HE R O BR A 2,
I & it 3.4MaBP [FIFAT J2 A5 1% I BT WA 1 T A, 5 LR X 2 4 34 A Vo 8 2 JER 1)
(IR0 N v = N il R e [ A e A e o <9 A TR o0 o I W 1 % L AN 1
FEZE M DL K R W 1) S A KR Rt S HERR A 2 (R AR IS 18 B 7= o AE = i P 3 H IR
ZWrkEzhH, A I HX 3.4MaBP R UaHisK FREIFHERMERAE, Bzl b
X352t SRAAYTR, = DR v B KR AR T L &R, W Boe H T 3.4MaBP
P AT SE o e s R S A SR 2 b B 2 2.8MaBP A A4 W L Rl 72
3.6~2.6MaBP [11] i, i1 J5 (1 A4 3838 B 2 X 3 R 22 BT I 1 8 S R 32, e Bl v R A B DL &
mrmEE GEES, 2004). BEWIERE 2 G- — N RGN 3], BRI E, APk
BRI, KRR, WP i S R, RSP A RIS . fEAR PR
WIRIRE S Iy KA, (R S RN LR LTI A o, A S R,
WRAGE T ML, 2B XA 5E e B 1) B 5 22 S (PS04, 1998) .

B DY 0 H 1) s A A5 D3 (12 R BRI At 12 5y, HLR AR BT [R)AS [ HB X A7 76— 2 1
Z0, KEAE 1.6~1.0Ma 1], BARHERIRZEIIVIZE, KKK, B, &
T 3 A R 2 T, TR RN ZE I B B . GR AR SE, 2006); KL=k K
AR I ATUE AR (L, et al.,2001); = SRR, 4T 1.55Ma [
IEIEEE ST BT A AR E L, 1.2Ma MY 2RSSO B K, RRiIEIEE)
W T R 1 S RE ) (MR, 2007); 1F =T i Bl R IR UGS B IE L
TZITHRAEARES (EFRE, 2001). X — K IEIEZE 3 T BRI 5L 1R Z1 AR LR
R T LA 7, TR e R ) B S A i A T N OKEREEL, R AT ORI UK K 1]
W2 B AT RS B B B 2 T 0K )1 o FRE K 3R 7K R kSR AR AT e 4% T e 1

9.3.2 HERRRE

JIAERT ) RO B vA A 5 AR Ak, K 22 T adsd X 3] 1) oy A PR B0 B AR 7, 20T T
PERTUKIA- R KEATE IR, DLROG A ERASAG AR b 1 X 3 B 22 5 4R AR o Ak SR A i Bk
HIR R EERMERPUERE) (FUESH: WOR, HMERBREM Y 2) Rk R &S E
(K PR AR S B R A4k, a3E T DR B A R A 0 R AT AR A . AR, ROCH = i
SRR 2 F R R 2.78 Ma DSk P55 SRS ) E EE R R . NS R 2
) B 10 33 5 RV AN BT LA SRO0T LU IR 2R SRS B M IX PR AR UM T S 5 TR I SR DG P B
if, EWEEHPIESHCE Z A X SFE R R R . HiEFES (2006) XS PRIRETH
BRIR ELFE AR I Th 20 M 45 BB, 100 ka. 41 ka. 23 ka 1 19 ka &5 J&] 1012 #5 POUa- 4l vh ik
Rk o R AR S, MR RSN 13RI 7 X AR A I ME— 3l 77

T UM ICECRIRN T oA JRARSE, 2007), MJTHERE FRE, FHilEmibX H
15.5 cal. kaBP 7= 45 SR 646 0%, $E7 R ZEXUNGE. 12.0~7.5 cal. kaBP HAA f4 ik
HHLC. N S EEME, AT S %0 W, U0 R i S,
R E AL C N &2 5T 11.0 cal. kaBP #1 8.5 cal. kaBP 4= 43I L IRIEAE, T/
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SK5E4k 6 1°0 1 11.5~7.5 cal. kaBP I/ 544 B 1 AU (E BE, 2% RE B AN R Hg A i X iR
FERRFERUBRFEE A, 8.5 cal. kaBP /& A5 N 12 A& 7 v b X 5 58 AR /K 414 R Bl L
W, FEoR AR 2R X IR 38 7 f o v ] Xtk A O e 5 Rk 6 b DR B A A
(12 AR, FRIE Jb 77 b X 2% W0 2% UBSAT 1) 8 i YI7E 9.0 cal. kaBP /- 45 (An etal., 2000).
[ 5.8 cal. kaBP ZE 414G, fUMYREE. HAHLC. N SEIIEMK, NIBAKEHE S B0 1,
TSI R BN, R XGRS . RIKUKHALOKR, JbEERE ZRKBAfES A 15.0
cal. kaBP JF4f55%, 10.0 cal. kaBP /& 47ik x5k, 5.0 cal. kaBP oA 4aiE ks (Berger
et al., 1991). W LAEH, HAUKRIE. NMEKFEE 8 0 MHL C. N SEHRFRFT R WL 2
JIFEVICRE IR W R 50 . BRAT R ZRIR (i [a),  FALBRE KBRS G50 T8 3
e R DA U 55 (P B TR S AR b — B0, WA VR 0 R R 2R W 2= R YR 3R 3 7 5 K B
AR,

9.3.3 T4ERERE

TR RURE L A o B PV P 58 A A U BE T R 2% 5 XA e B ) XA R P R E Y
BRTE. TAE5E (2001) FITo Ao meE 55 DY 20980 90 5t e PEAIC SR 1 R EAN R X T4 RUEE I
KBRS B o 2Bl A A K BRI e, R A B AN B AL . BT T
BER « KPR KL e A EMA G 5 F MR A G N B SHETE . 5
K S SCRRIC A R g b B R R AT RELR & 2 IUIESE,  HBTAE R K ERGULE
g WIARE. RNy T 5amketiihnddiE 8, KRG Z A ER MR R (i
PR Kilgsh. Wigss). FsEiR. NS5 AFEEAURBIER k)oK,
TR BT KD SRR K R IE S BRI Z e e A BOWIA K B D R g
Bl st e R T K (P) AN AR K (R /KIS A B P—EIR DL, BEMF 9 as(a] b2k
filidt BT BORLR VPO . SRAE A A B 4R . 18] 9.5 SR R4 =5 AR FE AN R [X 4]
TR BAZAL I RE, 4% 3000 42 AR B[R] B H 25 1) _E iy K A 1 o AR, JRIE D
X HUR (Oka BP) IVARIKEARGUAE BN e, RIUDV K ERAE, 4T H
K SRR IFIRES s Attt ] (6 ka BP) AN[A] X 30K SR Bl 5 AR VK (18ka
BP) TR FHES AR I A K ARG, 1 ARFE DMIGK & 3 RIKEVKET 1 (30ka
BP il ) FFE P4 B4 K 22 Kol v DN B S i K BERFAE T AR P B K B SR AR
b0 AR EARA ARSI 32 2R B % R SRR S P8 KU LA 25 R (R Ss
2005).

K 9.5 = RAF =T 4 rp [ WK B 2 (A2 L AR

T~ B R ERJENAAR SRR IR AR S UR R EA TR . LATF i
N, e AR A A B OO SR AR E P, TR IR P Pt A% B =2 GISP2 DK BT
7S B TRRFAEAR B, RVE =3 Pl S R R U IR 5 S A FAE I TR R sh e . B AP AR — S 1Y
Ze 5, AHENITR BABLF R AT LU o I OKIY] U B SR 8 VEAE 32 AR .23 XU
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(e E e b X W R R (BB SSE, 1997, £ Cim4s, 2000; EATEZE, 2002). K,
T VT R L DX R DA S AN e P U B T~ B 4 R AR R R A vl g [l
KPGFEHLIX () SMEAEAE S — 2L EABER, 8O U T~ B R R 2= KU SR B AL
HARERRUKGE A K. Mt i Ben, WU R ILAH 1 SR AEAE 8.2 cal kaBP i A5 )
R (Alley etal., 1997) FILEA AR N AT E SUERHE (O’ Brienetal., 1995),
1.5 ka [t A AR AL AL SE WA (Campbell et al.,1998) 03t B A 1S M (1) fe . vp [ 4= 37 it
SAE A BRI Cififl X%, 1992), 8.2 cal.kaBP /& 47 {174 SR V1 22 L X 345 Sk,
R A SR AN R (1 8 PR S Fe b . BRR PSS (20010 W 528 XA X A7 3]
AR R LR ], At E AT 1.6 ka EE A, TRFAHMBIL
10 IR, Ff [EIkE B 22 UK AL R PE PRI DTRR BT s 1) T R S R B R IR e, #87R
HH A T DA T~ B A ROBE R 22 XU RO AR A [ E E BRUK 556 0% TR A T LS,
i [FIRE L5 25 0 i, RAEAE 9.4 cal. kaBP; [Al 4T “Eil 28 falilya i ic sl b, 598
T HL X HEAS At BE P 1.5 ka FIAVE BRIE - AT Hsh AR, EREAEEE
(17 1.5 ka i 50 J& BIEA AR AT 23 A ik — 0 45 DR R o X FPF~ B 4F RS BAEA TR
SEVESZAL L BRUK SR 52 mR,  TEMIA IR BRI T 2 A il

9.3.4 HENERE

T ARATE IR BT A Ak, R Sl 2 e ) FRUBSE G 7 4 RS RS AR 5 N SC R 3R 2 DA O
WAL BE TN 5 B SRA AR F 0 B A5 SR . TR 24 i 7 2 PRI v A L AR A3
BRin) @, A RX o NIRIE SR &, 7850 R AR UTRR IR BRI SO ) W A B
1SRG B 7 TH N H bR 98 5

— AN TN IS Bl 5 I P SR AR 1) S 2 2 VR N RIS B S A S L
IR TS R = PV EE RS FLOURI AR . A, R, JU BRI 22 S S8 B 4R bR o bT
(E19.6), 7 H At A 111G R 28 KUZ TR 558 1)1 5 RIS A RSG5 . A
FIEBN M 6370 cal. aBP FEIT USRI = Ao e, H TR, E RN Lt AR AR
Wk B4R, M EARMAE A S B IR, AEEENZ oEE S (BA2-EH
WR-TE I MR-F5 -FA 2H 6D A 3 BIR A ARAE AL BT AR, R AR S 8807 ARobk - g8 2 vl A A
(3G aE, NI ER ) FNBBR SR 18 % . 2139 cal. aBP J&, BEHE AN LHGEE N, #&
MIEME K ERIR, RAREZR (FORIKE) 2RI, BHERLR R BAUR G L H
W, SEHHMELEREINE, WAL Py Zn WU B8 E . 2 000E B SR U AERE TN
WS TR BIIGIN, NERE K AR R B AIE TS S AN X SR B o R At
PR S H AR EAE R 7T 3R AL % K2 (Shen et al.2006) .

K 9.6 VIR FLER SRR
CERAZRI I SORMBIRI, 75 IR A555E 9 (REAT G R 2 BERA , hoh B AR L B R AR, RARI S5 2
AENFTRATR: PR PR 5, JURMALTE RS TR B G st AU S A AL 2 5 1R R P R in 48
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AT ERBLBOR RIS . AN MCRIEFERD

KAL AN 0 S RIS S R AN W o, S EOMEE B SR, HERSA
FEE AT RIRIE TR N B AT e, JUHEBRRE . SR, WA BE
IR, SEHIANA B R E IR A R . TR R SRR, B s I
KT IE AR, ASET-IURTEIE B RE AR H AT E & IRUREE . EE RN
MR R EREFMEARFFATFRE . I N X A A W R ER IR, R
= KRS LK IR R R AR AR NG 3 I S A A3 X (3 K R B I
R BTG DR € B L 1 T DA 3 A7 8 7™ B 3 B SR ), H 1999
FITG, FIRTSNATIRRIC AR S B e S E BT B UL A N i X AN R R
WA T RARALHIAD (T FRAREAT TR AR W(E1 -5, 2005), ML
() 3 LA 7 HE AF 5 DX R B P (R AS AL i e, 204 50 gl 22473868 (3R 9.1, it
NEEFFHHRE R M T2 Hir.

R 9.1 KILH T SLALIA P S S99 7K 0 R AR AL Y

KA e B PN SR A
Hb g LH 4 ESR Bl e WAL ML WAk
b ME BRI PEAL I A T BT T EAL
MR (TP) 50-160 ng/1 40-68 Kg/1 46-160 ng/1 45-70 pg/1
B FE I B 12 200 4 12 2000 4 12 500 4 12 500 4

FEFRAKINAT, 2E IR AT @ VG, K R REAE B SEIETE T ALV,
SRR E BRAERPOR B T ORFHER. HEIRSEE R EEE N, Wik s
PABERA N L B LUK 9 2 T AR S T ERIRES CRRIZREE, 20050, K H#IVT
AR BRI U A R e 1 el B 2R e R (N A e A, L BT
AR SEFKTRIARMAE BRMIKR . Hd PRSI e BHREERATEH, 3R T PR
SERRGUR AR NVE SR Im A XA CEBRREAE 68~118 ng/l Z[AD. & EAWIHTIR
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