Tk B

SFBhE YEEREAREZTHNA

WAL H ARG AR, Raalel. KA, KEIAY) A AR F R+
MR AT RIS 8 AR R (EIPREE, 1999) o W IXLeE BkTiR
Wm%ﬁ%%,ﬁ%ﬂAﬁi%\%%ﬁ%@_ﬁ SN L NS I U A RS AP D2 )
EERE =S WNIILY/BE K sy Ane s & i ==t Q= s R b vy W) VAT 2 e 2 /B S e SRaa X o i 2
B BB HEERLY: . OSSR SR E R A L2, X T X ey 4
PRI RRBEATAEARAE — 0 E W 2 MR AR 2 M. ks B2 Re A A1 X% 7K (Campbell, 1998; 5k
FIEE, 2004; Pengetal., 2005) . WHYA/KALBES) (PRl Zess, 1999; 2L M%E, 2000; +
S, 2002; JSAEMEE, 2006; Liuetal., 2008) . M AiE5h (GEBIEGAE, 2006; Xiao etal.,
1997; Liuetal., 2009) . #K/I|i#E1B (Matthews et al., 2005; Nesje et al.,1991a,b; Dahl et al.,
1994) Tl SURIAGAT B ORI AR EE =5 @ VE KA 7 T 5, A RURLZH 43 °T DAFR 7= v 7K
RERIFRAG (BRAEeSE, 1999; ZEEIA%E, 2000; EA P, 2002; ML, 2006) , tHn]
PLFEZRITVAK AL O3S & (Liu et al., 2008) o [Rlt, XFFIXSSdgbriefE, — 7 Bin
TBEAFEEA S R AL AR RN KGR DORRIRRYR, S — 7T, 724G
AEVFEAR AT SR AN ZE S FR o AT R L KR ML (U SEIRIR TR R =
SR FAE A A 5 B v B B R AT AR

5.1 WM HL

511 EAMS

K52 WA E FJIRIEEAERT, A AT AOK BT T AW AL R R, XA ARt
X RIS B K o LRIV ) R AL AR T, I IS S AN R AR AL 2 SRR
ARRIAR A BB AR 2, AR AT 98 s B e A kR o A ZE3E#% » T80 i ol
7K L 08 4 Bl iR TE A P AATE TR BSERI AR DR S TR DA T8 R B 1 o 2 D3 R 3 P O R 3 3 T B
I BRI TR AR IS R4 T ORI SN, WU B B s, 8 AR I
Hh, JEFEFTRE . RIREEOR . S I 2 B ) R R s B A 2 DR TR A A
DA S BONUT i, i 2 i s AT VR 7T, T DASCIsE A 17 S i 0 8 22 Do il i i iz
BB - AKALBEE, BETER AT 70 R R MG I 2k R R A S AR e —
BONAy, T IEIEE) KRB N B (A 1~2 J34F )RR BRI AR R B, Hoa]
BWEANTE SR BRI R R 32 R 3 AR SO R LR A 58 e SR 2y
e

5.1.2 7 F# B BT SO 9 3 5 SRR
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R RS2 et 52 5 75 S B4 9 S T 8 0 R oy SR ATF 9 F 1 — A 20RO T B
Z—. Zhangetal. (2004) > H it %4 BEIE F s o5 W = B s i 78, T R B B
T FEIA K KA B B0 vRn I T 3 AR A DA B HEAT SR AT 72 B AR e S8 . Tl (39°09'N,
104°10'E) {0 T HRMA S5 58 AL A% BLYb PG 2%, [iAH46km®, Zhang etal. (2004)
RIAE BRI R B G /NZoM R (5.0, Hrp s 0 — S Ty B i 30~
31m; T, HTos Top T =ik, HIB4kE B ~N22m, HA Ty &80 8 Tk
BF (PRI 7K PR, R BT BT oo A 7KK AL 15 T T BT o A ZAKOK A o 7E oMb 30 v L%
IKFH ARSI YI5E4K (GnCorbicula fluminea A1 Cubicula largillierti) A% 2 (4nGyraulus
chinensis). Tav T4v TsFI T 20515 BB A BRIH15.7m, 14m, 7~8mAl4~45m. H—2%
Bl (T REILEEMEM RIS, Hoe S H TR P SR AR STk
PESEAR LA R AR R 2h, X AT M CIAE S5 5 5.1, KRR AS (R i Rk B 4
¥¥E, Zhang etal. (2004) K& T ABEIHI320004E LK I T B sh 50l (J&15.2). ME5.2
AT AE Y, EBEIHIE32000~22000 aBP (MCHERS) WAy — Wi B . MR A s R Ly
W7 Sk T TR RO FKY (T K 04, 1998). MM (554 22%%, 1998) FIHbER{L 2 (Zhang
etal., 2002) iC3%, W% HLVDELE32000~22000 aBP (MCAERS) AN 1SR ATRIE, 24
IS J T P A% 2 P T A A o 1 R T S B T T 1740 2 2 5 A 3 — ST P 3 T A 75 3 e
JEUA BBt A AR (27T, 20005 ZER7E4%, 1991). BRI 7E18000aBP (MCAERY) 4,
AKALSR TR, TR, HE i E R R, B VDR AR KB E], L
U4 (Zhang etal., 2002). [J57E12000 aBP (MCAEWRE) KA, MEABSIKA Bk THE, I
FREE B 4B, (H 437t 30 A FL 30 TR = R K B H132000~22000 aBP (MCAE#E) 1R ) 55
WM . AHrt e, T3, T4, T5. TERTHUAIAFAAE, FREH EH8H17£8500, 5400~5100, 35004
1860~1370 aBP (MCAEWE) FA47 % Pl sl . JEIL 7T, Zhang etal. (2004) A\ Ay, M
Z5 XU B 1 s A1 55 (Kutzbach, 1981; Gasse et al., 1991, 1996; Zhang et al., 2000) , #] fig
FE A T 1 A B THT e sh 1) £ LR R (Zhang etal., 2004).,

B 5.0 H A BB B G0 B 1 5 TS24 (zhang etal., 2004)

Bl 5.2 R4 BB 2 B g AT ROV A B D B K B
CSRE AR L (KK B HELR A HEM (¥ KB 50) (Zhang  etal., 2004)

HAR AT AR WV 2 OGER B R 7, T ISR I T A AR AT DA S AR
RELHATE B = B . fnBoomer etal. (2000) E 5% ot v 8 FE B Hu i, A AR Y
MR T At B, B, (s IVAHZRTZ BT asfntt, mEHbv. VI VI VIITE
RN T Hrisl (B5.3).

¥ 5.3 *UFH ﬁ?@ﬁﬂ%ﬁﬁi@ﬁ@%Eﬁﬁﬂ(ﬁﬁiﬂ(momer etal., 2000)
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5.2 KiJF

A RWIATRIIRLEE R E X R SHEFRAMS W35 . KA AR S h
UEBETEH ) — MESHR bR, REVS IR LXK L WRAKALE S KRGS UK BERSE
AURELE B o TORRLEE 73 W 5 R, LR P S, AT EZ A RO
FEFRARAE R B A R

5.2.1 KIFEHXEMEK

L FE R REL 40 B8 4% s I Y AL 3 PR DX S B AR o — FROR U, DX SRR R 22, — 5 T 1Y
BT LR R PR L, Sy T AR K T AR AR T, XA R TR ORI N
CRLtE, VAR RORE ) R (1S 22, AT B IX S K 3 2, Iz, FEROREY BT b, IR
M X 35k 2 7K 92> (Campbell, 1998; 5K 5XiH&E, 2004; Pengetal., 2005) .

BT FiRMERE, Peng et al. (2005) HEE T P51 15 10000 4 DAK 1) 4R 2% X5 55 5|
KL (B 5.4) . TS T FRE AR 22 Ry 130 5%, JAidek B4 7K o AR 52 22 UK K S
BN, SRR BUB (1)—NEPE . FRRDTRI 45 SR R 7900 cal aBP LARTH
St (BEHD, UGPSR A BN, I B A Wt AR 2 e 55, XK
7900~3100 cal aBP H#[i] (MH), UTAWPIRLEE B AARARN, s B A3 th 2R 30 2% JX 3 5 1
K% . 3100 cal aBP LUJG M43 it (LHD, WIRWIRRLRE SOZ B AR, KR 2K
ISR KD o AR S BT R 7R 1 10000 4F DA I RE K AR AL, 43 BB FLADRG 10 3% IR ERIE
(Xiaoetal., 2004), [FIfF, FEXINSEE b5 3 e Hh X AR B 2R 022 XU AR ST JUAE B A TR i
() —tE Ciiffe A%, 1992; Anetal., 2000).

B 5.4 A S ISR TURRIRLEEAR A0 B HL TR AR i A< S 23 XU R 7K A2 Ak (Peng et al., 2005)
L0 RIS LTI TR T, A 0" AU R AR T PSR s 0" DU R T
TR

SF T TR IS L NS 2%, B4 Campbell (1998) X hn%s kK SEAAIEFE ¥ Pine 1K)
BTN, WA ARG N, AR BRI, 5 22 AR URL A JoT B AR B e iy
N o QSR AR BN, HA FE S J PRI K i B B T, i L H K VR R IR, A
RSO R ) R AE DTUE Z ATt i an s A, T R 91 s Tie AR 2 PRI I - 1K
FRAB LT, WIYETTARAY) SR ORI A7) o )38 22 [RIRE S T 39T X A B /K 38 22 . 1980 4. 1960 4
1920~1930 LA K 1890 4EIX PY/NHFEI B, Pine WIUTAAIARLE ARG, ST 5, XU
AT R0 P SRR, AN A X A (4 g 5 R Ad K B Pine WIX 1980 4R AN
1960 45 &K 20 (/< S B Rk B ENAIE (] 5.5) . B LI A I VAR R BE AR AL B K
237t 300~350 cal aBP, HH{ERALEE AR W=, Sias i XN UK A A X% s 1000 cal aBP
Fedi, HERARIA R 7RSI AR, B2 HA % T 5 2000 cal aBP Afq,
B Y PR R AR S S Wi 2000~4000 cal a BP #17], i m T, = 18]G 5 20w
B HA(E] 5.5). FIARRIFRARL, X A S e e s A sh B AA R G mr
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tbt: (Vanceetal,, 1992)

K55 IR AAEE R AR Pine ) S BRI HE 48 TR A2 4k (Campbell, 1998)

CER bR LR R (X = (X— X) [ X) 2 A7 1A S bt b (R AR L 2 LIA Aok

MWP g £ BE D
5.2.2 REEBHEKAEES)

Xof 3 [ BRI P8k AR S KR Z A [ 2 R LR B (Cahill, 1981):  HE 405
b EEIRAF TIEEHERER SR AR KIX, MAERAKX, B TIEREIT X AR fE
MWEEVER AL, YR — Mo . Rk, 8 2 223800 B 4e s T 387 r K A2 22 4k, R
WLREBORH, AKADBRAR, Rz, KEEBRA, KA Bk (PR FI T BT, 1999; 4= A4, 2000;
TEBAR . 2002; FRAEMKSE, 2006) o FR1M, DU, 0 mT LLAR s Ta K AL
i o Liu etal. (2008) 3@ 5T 37 88 S48 ARG FLUTRR A« 90 X AF 3R RS ot DA K% 54 v 7
T RS AR JR 2810 1) oy ZR B I o R VR ) R SR P88 0 A i 2 1 2 BT A s S48 T TR FL TR
WP R 5360 FEE 0 AT AREAE 5 80 X7 3R R0 IR A T D % oy 7R B oy R B 1 AR o 1 4
AR A W AN R (5.6) R I 246 v A TR A E B @ i AR 4z 1 JE KU i i T >k
o PRI, S48 AR R BE R S e 5 FHLUTRR IR B8 A R [ 7K SCIR VL o HEBORE A7) J5i 1) 384

5.6 B aE A0 L X AN RIGTAR I IR 3 AR 4E (Liu etal., 2008)
A, B. CHETHIWLG-2004FLUTR ;s DAAG Tl DX A7 3R I RS s BN S5 46 7 T80 R S B /R 2t v /R B oy R b
B XERD o WLG—2004FLITRRM HIRLEE RFAE 4> (91%) J& TBRhEAL,

5.7 3T 10000 4E DIKRHT 58 A0 A WA M 2870 . KL KoK B (B Liu et al., 2008 1530

ZRa X FFE K 2 . RRERN, Wi SEGNKA &, R, FRRBITEKAL R .
Sk 4RPR, Liuetal. (2008) X ¥ a8 548 o i1 100004 LLR A K AL st 4T 1 B (&
5.7). 9550~6730 cal aBP]IF], TP {ERACTEMEUR, RHKAEAL, Mk iRdErR, 1t
SR X AR K E IR 2 iE & TR AR K ) B8 =4 (Sparganium) AR AEL (Poaceae),
fFE 3 (Phragmites) (Liuetal., 2008), FREHESFLALE B F00IFE BT, WIVAKALEL
i, MEEANEAR, MPSRADNERE “JEH”. H6730cal aBPHFL4h, W ERIEA B,
RO UGIZ L TR, 55524200 cal aBP A 47, A ERIfE 2URI R, F£#£4200—560 cal
aBP (A (R R R BRI 42, 27 [14200—560 cal aBPH[a], sKALAL T RKALIRE . i
MEtEHE R, H6730 cal aBPIFLh, &E& T A KT E =8 (Sparganium) FlF =

(Phragmites) JLirig2k, EUMACZ 2% (Chenopodiaceae) AliE(Artemisia) (Liu etal.,
2008), F B FLALE B 5 I FE BHE AP K, WHZAKIKAL T s 15 DX AR AR 2R 20 Dy o Ji - e
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Fod- R B R, IR KRR . 560 cal aBPLASK, HHERIARAE/N, JKAZBEAG, faky ot
BLEIR, 2 AR AN, IR, KA

PAE RS AN RIS R I S BIR B, SEMAARLEE 7 R R AR 2 B T B /K& =2 R 51 el
IRBLRARAZAL, WA I i A=Aty A e 2K it DA R HORE FLITOARAH SR 48, 4
SR JEE ¥V 10 o) A AN F AR 40, BUAEAEAT M0k, DRIt RAEREE 70 57 1) 1 R AR
AR, S EAAH AR AT xS W FOCH H

5.2.3 R REIESY

BGE B AT LLAR 7S 55U SRR A4, T LA A A2 A BR A5 A A I IR B B 3R
Z— (Yungetal., 1996) . XF#EFE 20T TR AL PRI S0 Sk I 7oK B
(Biscaye etal., 1997; Boryetal., 2002; Pettkeetal., 2000) , HEFEILTF. FTFih
XN N RIRR S AR FEEZR X . AT 5= R X RayiR, SRR RR
SRSCEE SR, HORLEE ZH R AT DA FH O 3 3 1 s i SR R b A R A AN XU RS 3 1 58 o R VA TR
WP ZH BSCATE 7E R BTG 311 i SRR 2 A e] X 23 AR D ORE K SR D, BRTARD 2k B T4 IR
iz, ERkE T RIEH RS .

5.2.3.1 ARIAHRL

AT IS R TS, LRI RO DR XSRS FRDRLFE 23 A7 i ks
Ak, T A SRR

e BT RS AR R AR, B ARE GBI REIX, B E B
AR — COf /MEZE, 2004) . SEEAEGSE (20060 XA T 75 58 i 5 4 350 A T3 B AR o
YUY (5.8a) K- XUEHL AL (E5.80) « WIHEZUARY (E5.8¢. d) ALK
SRR (E5.9) KB ARHERIT IR, TR T IGTRR AR ISR 2H 43 (>63 1 m) = 2 HH X
TIPRIZ NI, >63 w maL o & ] USRI /R 9T X AR B R Ak . H ik, 5 B
% (2006) HEEE T R R AR 1000 R AR B ARLL T 52, 7E1210A. D. ZHi4
HES, HAIEER N 1210A. D. VSRR miZe s momE, Ha13thsd b
et DA R A7 TH 20 0 i B B, 5 3 L sk SR Bk i g ) R 2 A A B A AR ) — Bk (5. 10D
(FkfE—, 1984).

K15.8  FR TR R JZAE SoRLISE S0 A (3355, 2006)
(8) IARE AL (b) WU RBUIFRE R () AR IR R R (d) FEAG I B2 B

FI5.9 AR Gl Z B AR ORI 43 A (SR W 5 45, 2006)

F15.10 I 25 A Pk 52 30 L0004E DA R ) 4 8 Ak [T 52(3) (W1 %ii4%:,2006)
FH 5y s whic s R (b)) (kg —, 1984)

5.2.3.2 4 EEMMASE T AL A 4 5 ok
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E T r 5 ) BT R A (R PR ARy AT i R A 2 0 A TS, IR AR 20 A T
P UL AE A 2 2 A A R a2 P RUE S8 B . kL BE 1) S oG 4 4 4 BT EMMA
(End-Member-Modeling Algorithm) B4 1% L8 BAT AN [F #pE iU X i AT 0 5, 3t
FEIE B VAN BT 1) B — s iR 0. Weltje (1997) . Weltje etal. (2003, 2007) it
XFPEVEBHT T VRN HEIA, FEEREEDTRY (Weltje et al., 2003; Moreno etal., 2002; Stuut
etal., 2002; Prinsetal., 2002; JifWi%:, 2007) Al#k 4 HEFH (Prins et al., 2006)-F 152 1 1R
RIIVAE

JEFEW) (35°37'-35°50" N, 93°38'-93°15' E, 4475 m a.s.l.) A7 T35 ik e S AL 0 iy m) w] 7 B
AR X . PRSI ZRIE I, )] 7g B X (4 PRI — 15T, E 71 4K 5250
mmize /N TP K R (1600mm) , AT IEILK, CAHIRE AR HIX 2 —. F
B XIS A% 1 B ZE B F AT — Bk (2854 g/l 5 THIAN254.4 km?, JKIEEROK AT
504K, “FHIKIELI2K A PEEHITIRII AL Z13700 km?, /K 32 5 A T P 4637 76 1 B0 1)
FEFEM N o Liu et al. (2009) i FH 7 78 5 B T m 76 BL S8 A AR, 04T B 4 Tt K v R
JEERZ ARG LA TR, SR T EMMASR ST 53 #1738 7RISR .
TR FLUTR YR B IEMMAS BT R B, DUANKE B 3 TG 24 49 T DU b ik AL L I R
o HdE 7 41 (815.11A,B,C) . Hoiin o4l 2 EM2, EM3FIEMA B A T 0 () BRI B 7y AR =X,
GG 2 5 H PLAE6.6 um (EM2), 45.8 um (EM3) F12.9 um (EM4) 7 45 (K5.11C). TMisin o415
EMLIN B A RUER BE A, PANUEAE 730 HEIAES.0 pm AT 182 pmZe 47, BA X FRRHIE Y
Uit TG 4H. 938 AN R A VKA P i (Weltje AlTPrins, 2007) . 4836 4R 0k 4 57 1) i 7o 2H 2>
W RRERBESER MRS, RS T KR, BRAKE, Bt g
AL, 55 AR AE AR MER R BURL) 0 s NSV (R R BRI, 2 SRR TR L
FEMEMAREKRMES L 5y« K HIZWIAZRIKE DU XS0 RLEERI AT R, KR
FRVRLFE 73 A Hh 8 BAT XIEERRAE, NG AE 23 701 tH ELAE 10pmAN40pum /e 45 (15.11D), S
SFEM2FIEMSIRLEE AR RFIE RN — 8. Kk, EM2FIEM3A] AR KUkiz sy M1
EMIRR MUK NIER A5y, EREANEEFLUTRRY BT o B ELBIELIC, P RAE8.5%, Nz ik
A TE B FEIRIF SCFFEMURZR UK )R F TR R 43 (AIE 35 o DR I 0T LAAS 25 FREM L i 69
VUKL EE () DTk 4301 X k3G 2 i, RIS 450 MEMART St 2ib 2, R
AR Iz 20 7y (IEM2FIEM3IU kL, 2 788K RISk, AT AR A Log[EM4/(EM2+EM3)1E K
BIX PREERREL (HD |, SRIRBOTNZE XTEZ R . S HIR B 2= 58, XS 2
s ARIIHI S e A 3 g, XSG sn s . R (HD AUSE MK (TOC) ,
HE T e S AR R AT, 5 SN R A B U RIAL # (Wang et al., 2005)
JiT Js e 1 28 X 20 5 B B AR S R el b e (1B15.12)

5. 11 e J5 AT v G ML R U Al L AR R 2 AL RS ) 3 e 2H. 90 23 #r (A, B, )
Je A2 A APRL FERFALE (D)

F5.12  FH e B A AT ] 7 LA X SR TR IR FE A HI (AD FITOC (B i ML 40004 LLR 1<,
AL (Liu etal.,2009) J%H 5 8t M 2 51 60103 (C) Sttt (Wangetal.., 2005)

5.2.3.3 A RAALEF T AR IR R A R A
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Xiao et al. (1997)7EWT 5t H A b 3 EE T 151 1450004F LUK AR WA Z= KA I, SR T
KRITE . ZINERBORT 2 TR IFE S, 10 mlf30% WA K (H0p) BREAMLR,
SRJE FA50mL JRFEENIKIERER, 7E100°C FRRLE S5 1F T IR 5 IR Eh A1 80k . B0 0 DT
PREUCR £ B B4 M b — S E RV V035 (Syers et al.,1968) , 145 & F) FH AR BR A 1A T Ik 25 Tk v

11 /77 (Mortlock et al, 1989).  EA&fiyd: FREUREG I . BRER S KX BB IFE S g,
NAT FEH AR P AR R A s TR A R, B BB . SRR IRERR IR Y, SRS, F20m]
WRIE N30 % (1M LRV bR 2 KA AT R TE ), I )5 FRETR R 1 100mg i & - in A 100m1
WREEA oM (IRRERANVA I, 85°CAHE N B b5/ NI Mk o hE BB IR . IXFL F IR BT A S
X A5 BERIORE (1A S R B AR CRRLRE . TEAS . RIMSEH) P A A RS . HREU A 0
GERRLE S A RFAE S8R 3% AR A WO SRRAE (R e 3R B, BEEMIUTRR I hoRiA2 /N 1710
n mff A JERBURIIE A 2 KU, PR 7S R0 A2 AR o o 1 XU F il & [EQF: g em”
(10" yr) "TRBRAREAZER (UKIH, DKBYD BOIN5E, T e R AT 368 1 ) S B 4R 48 28 X

Clalpk A, Ta1KBY ) fRIES « anl&l5. 13, 145000~ 125000 aBPE] LA K 73000~ 13000 aBP
HA IR, B SR I EQPEAR i1, R B IX P AN B AR I A28 5B, T 7£125000~ 75000 aBP
HATE], DA A AES500 aBP e A7, EQFEIRAG, S B ZR IV 2422 XD 55 - £ B8 1) X Rl f 9% 38 & (EQF)
AT LA H [ 3 - 0 98 TP EDRE AR T 35 LS IR MR VTR FISPECMAP 8010 S AT 1R I 1)
%oF H o EQE 52 Pl FR) % 1 2% 25 JX 93k 55 1) IR 391 7] 55 SPECMIAP §™20I)5e, 5¢, 5adll i B LA A 3Ky BE AL
BB IRE, AR 1 A2 R 5 K I 1T 5 SPECMAP 8" O 2 A4 Bt 132 o

513 145000 4F LAk H AEE B KUK A JEOE E[EQF, g om™? (10° yr) ™ idat (Xiaoetal., 1997) K 5
& AP ERAE (Qnd) id3% (Xiaoetal.1995) FIiAEHF SPECMAP 580 (Martinson et al., 1987) 1031
X EE

5.2.4 RIESUK)IH#E

VKDV I L Z AR . Bk BKE . IR RS R hiE YR
bR, HAH T SOk EE SRS, (E5.14)  (Matthews etal., 2005) o Jrfoki B dr iRy b
B AVK N S B I SRR AR 2 — o UKD TR IR (1 B 1ok, BERETE R 22 KR D TR ME AR UK
TRGCRRP o K] 30 PSR G URR ) 0 R € (R SR B J238 i AR R K ) B AR 2
(Nesje and Dahl,1991a,b; Dahl and Nesje, 1994) . 7EuK )11 X T R HIVK TR, Kb &
AR R UK HER A K 47845 Lie et al. (2004)F F 98 7 74 48 A Bukkehammart j0rna
VKRR B AL b & i O8 um) B EIK E #2512 Bukkeh@mmabreenyK I U HEIR , R 13
#4712 cal ka BPLL3kBukkeh&nmé&breenyk 1| 135 515 4 (K15.15) « ST UKATAR YD D AN )
KL 8% 53, W] LISsHoK ) TE sh 45 5 gt — 2 (78 (Matthews et al., 2000; Nesje et al.,
2001) o A 2R R ORI ~F- 34 R4 Bl (DR AR B R /IR IR LK1 135 3l (Leemann
and Niessen, 1994a, b; Souch, 1994) . VKWMAUTARY) HFoRLEE R /N 52 4% T o] [ B o 1) 2 e
VKBS UK N PTBEES WA R NSRRI 2, BTN, BE B VK0 B AR R UK TR Y o G
T AR D . FORDR I R BRSO S Bl s T PR UK ) A B VKRR P R R R
R SERL J 5FT-0K 1 FRITE B 5 U (Lie et al., 2004). {EASVER MR, VK)IATTARY )
FHRORLZH 23, 1 7T Be A2 B AR K BRI SR TR BT, 550K ) 1A F R e R SR 20 23 B 1X 47
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I 7 B 4 AR AT 4 2 I

5.14  — URIRT B A KGR JAVKI B Y I TR FE AR B R B B (Matthews etal., 2005)
SHEER 4> BN UK N BRI 553 b JZ R R B

’]5.15  FI A0 FE EBBukkeh@mm&tj@rnadKii iR &L Fl. (BHMRI6-1FIBHMR96-21L) #ib & & (>8um)
PR 5 i1 Bukkeh&nm&breenvk )11 7% SR (Lie et al., 2004)

5.3 MIERL

ISR~ ) P 2 BRI U A AT ) rh g RO AE R 7K BN A JE iz« ot
FURE R I FE P A ST 9] 8 (Verosub etal., 1995) . 19804F iz #x% \7E (Science) K #
7 “Environmental applications of magnetic measurements” —3 (Thompson etal., 1980) ,
SCH AR T REPE D BT IEE I . KO MU . MRk B 2 S AT AT S A B In) R 9
HHN T, ATE XS PR B  —FhieFE . 19864E (Environmental Magnetism) — 5 1) Hi i
(Thompson et al,1986) , A5 &8 I RHE = N — RSB 73 3 R E L. RE
BEtg ez i i sh A, BRI R R . 124 N1k, MRS I TN RRiEE T HER
EAE. R KBRS E T RE A R TR, BRI, Bk, RS,
TERESKT L PRI S R IaBoRER . B E SIS . A EM 7.
B tEsE . BREES L. AR, R S IR R R T2 R .

RIS H B N B S A3 . AT B G AR
HNIEH ) BRI « BFA B S R KR AR TR T AR R~ AE T U IA B
HEPRIN

5.3. 1 #METLARY A SNER™ 4 B MR AR AT

TR 3 2 el ok B BTSN AT DRI A AR B 22 A= A Y Al = 4 R B AL D
WAL BRI, WA TTRR P PR Ok 2 B R SN A AT ) B B PR ALE

5.3.1.1 AR I RA M 6 BEVEAFAE

SR DR DR BRGS0 SR B, WA URR A O 0 R T R — T 5 s TR X
K HAF R 5% (Thompson etal., 1975) . iXZFA: @ MIATURYIRIAL R AL H &
5AMEVI RN E AR R IEA SRR, S RS AE T /R I S8 42 A FH 05 (Thompson
& Oldfield, 1986) . @ VHTTA WL 2 1K1 K /N5 AN [FB1 A J&] BBl ) 282 s oy R A8 4 & — 350
(Thompson et al., 1986) (5.1). XA AFEMEELH I KOS B, AT LA 2R AR T
Bims HEENEUE . AARER, WA IR R BK . @I X A KRIESN R, 4o
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AR FUBHEABRMBR AR, 23 i X AR pobn o R N SR sh 2l ZARUK X A AL =2
DA BV R S AR 2 7 2 KB R ) CUnBRRA™ . BHERATSE) 5 BRANAHBIARE LR
JE RN SE NS, 2R LSRR MA TR A 1 e

£ 51 EEAFEEAWAVRY R E#RALERREAE (Thompson et al,, 1986)

ANIE R ERREYER W) E B R SRR BT, B, BRI ISR
L#5.2,

R5.2 BT SNR SRR W I 28 B R SRR (#EThompson et al., 1986)

SMRH IR ) E B S hia . ARG, e n. en. NG, Bl EA
&, e ERAL R IARS5.3.

5.3 W WA TEED YK R BEREAL 2 (#EThompson et al., 1986)

SNRIIPTHES T I E B A9 KA. Al A% (85.4)

R5.4  WETTRY PR ILE A SMNESTRAB R (JiHakanson et al 1983)

5.3.1.2 #B ARG N R T 4

PRR R R A2 (0 PR B B R K PO AR 22 A A3« pHAELS SR 5 2 A DA S A P 3h k11
A o IR HVRTENED W) E A BRI 2P0, ARERTT . LB 45, kBT Y
BN, BT, GRA% (F5.3) , H AW AT, WSS, AR
TR 5. PR Y EBEEERAA. TiRA. CR% (R54) .

AT N YERE R P B R AR R 2%, o B S REAN B VR TRV B IR 44 N )
WEPET VD R E . TRHbREPED i B AR B CATE S (5 245,2000)

TR YIEE N B BEA, LA AL B A 2 2 tE A R AR R, e A JFOIR A 1)
SRR PAB | — AR e R, AR AR AN S A, AN 45— S 4 o i A R
— PG QAR BT RGO A . M AEIE R, BRIVIREEIR MR, 7E
XFRGRIIE TR T, HILREERD 17 B2 sl B Bk 15542 (Hilton et al., 1985;
Snowball et al., 1988; Hu, 1998; 2k H #£4%, 2001)

A R SIS DR A B REVE R AE TR A 1R K52 . Lowenstam (1981) %55 T
PIRP AR AR, R AE A 51 S AR B A= s B B, AT 7 A O REER  T 4 E
SHARIAMN, S5/ BN 5 37 AR R A T 200 T4 200 M P 0, L5t R A ) B k™
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WKL, TERR IR EhA SR 451 R VAT TR R R WA TE R Ve f o — AN B R . O, 1
DU ERALER I SR AT, VT2 4HURL ARG R o8 G SR M VA fE, JF 8 RV E 4
BT AR 7 %4F (Hu, 1998; Flanders, 1994) .

5.3.2 FERFIRERNE
5.3.21 BB RER LS

BEATATA DTN IR SR 235 U 5 T 72 0, B n] REth AN ZE 32 B BRI E) . 7EI8 %A O
BR8] 7 A BRI ORI R L R . AR e T, A K
HORAE o KIIAFT 218 U A8 Ak, X T B EE A PRAAIA BT T T U TRR ) R B 2 R A s i G
Ko FOTEFFEZ AT, BT BN FLUA OB R AR . SO E, BRES RN
(2X2X2) e’ fBELRE S rp DL REAL R o 2488, B AR T LUKRAE BT 5 2 R 1
J, R TCREME MORE S RE TIHEAT 20 RE, SRJG BRI RE SRR ) (2X2X2) emPfrsBRL A i
&

T REERATTAR DR R ) B RT Be SRR, G FE R AR AR A A RO e
FHIE. EMIVATIRAN, KERERIMELE . FRkH . LR Wy SR R e 2B
BIRE RS BIRE ShN . IBRIE NG, KRR BIRRERD (2X2X2) em® kL,
PABERE AR AE 73 A o BT DU I 8 22 AR R (R U P BRRE B R INE AR R G R, DR X AN [ E
FEHIRE R BEAT LA R AL DT FUAR A 2 o X5 R R H RS RE S 347k B 7 2% (Walden et
al., 1987, 1992; Yuetal., 1993; Peters, 1995) .

PRAERESE (2X2X2) om® R RRES B TR LR PR AR 5, AR AR L A
B A . FIRAESH. LW SR E, WG R ARSI, & 2B
FEdh, X, MARAERE S &bt RE 223 5] o T RBRRHE R i, AE SR B oL T, Ay
RE R AR ECE WU FIBRRE, T OB SRRV I A . X FME DL, TR ENG LR ) 75
2tk (Hounslow et al., 1999) .

5.3.2.2 5 ATR AL

A LERE SRR E I E B, S LRGSR AR R A AN AT Y 238 o DRI, PEREATRE S G
AIE (R 22388 < 4 ] 5. 16 7= BRI (Sandgren etal., 2001) .

DIRCE AR FERT, — MRCE AT Z AL Boa S AR 4 . R4 R4 1, wimT
PAEAT A O B S B R S O o XA 7 V2 A TR A S AR IE -+ 3%, B A i )
iR EEE s Z B EE, BUIRYREEAA WA K. FE, We] 2R A
) KA 25 O b 2 06 U AR IE | (Sandgren etal., 1990)

Kl5.16 WIYAVTRUIRE = AT A2 (JsSandgren etall, 2001)

RN PR 200 5 L AR AR A 2 L AL 2, AR Je R . SF IR AR A T LA
T H .

5.3.3 PRI A WIRATT S I A
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5.3.3.1 # A%t

TVTREIR 5 05 1A b 256 LU — TR PR A, 38 3 0 225 O i 34T IR E R A Rl A 2R
R, BRI A O IE R E X IR i

200849 H , fEHT 5~ hr P2 LB B ORAS AR AT OB FL A 8 (KLIMIKL2) , (HPA
LR M ESFREYAMIE (855 , HAKLIRG—# 2 [0 #EE2)50cm, MiKL2&—
iz M) LPEAES. XTI RS, EA8SEATPVCAESEY, B EE, X
KLIMIKL2 A 5 AT 1 WA 234 . AR AR SR 2R E, A 2800 Rk TKLL
LA S ESHN S (E5.17) , RGEAPATEFLRER FE i 222t 26 (85.17)
MBS A7H AT B H, PR A (KLLFIKL2) (ARG R A B IR ) — 8k, XN F—
TR FL S FRPR 1 /0 AT R A 1 AR EE T AR A 0 AR

E5.17 #riEEh E BIKLIA K L2 FLRE AL R AR (6] HL

#55 FERNERBKLL, KL2ESFLERE S KIRE

TCARBEA AT, FIRE AT AR T [5)—35 X AN [F) b AR 1 A O E R JE X6 HE . Thompson et
al. (1975) fERFFLILEZ /R 221 Lough Neaghifii, 7E1Z i Antrimy F 7t 6 () Battery th 2 7
TRAR T TARES, JREPA S TR G AR, (B RAA 2R B A R A R ARk
(E5.18)

FAk, TeRd R AT AR T —NETX ORI 7, Bloemendal et al.(1979)7E P IL
J2 /K +:Llyn Goddionduon /)N VTR P N BN, SR ERE IS R GUEURE 71, FEI51YE YL
T 10X ARYIRY AL, FE AT R . RIS R, Eidxth, @57 2t
EHIR RS R EHEERE E, FFMC. #%Pb. BICSHITTIERIE T R HUE AR, 2 T
ANTRI B B TAR ) S P S 2R P, DT AR T A B B (1 S AR B LA R AS RIS AL AT AR
R,

K5.18 Jb#E/R“LOUGH NEAGHLAN AV E S HIRFEALE (A)
R AR BEIRE A8 4E (B) (Thompson et al.1975)

5.3.32 FFE@mFHEAETL
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AAGE AR Ak BEE REMA BT A N FRIAE B S TR A ORI AR IR XSRS, AT 502 T ¥
DURIRIVERR, BLERREYER A 5 A4k . DRI, S8R U A P R E R 0 AR R Jse ey [X
SRR . Oldfield et al. (1983) i ik X} & [ R 4 fiji | Battleground i (1) i 781N A
FERUTTAR T AR, BEALERAR S, SO T oK & B BRI i) % s A N . I

K519 ¢ [E g 4 B Battleground i &5 FLILZ B8 2s B FARARREAL 2 (Oldfield et al. 1983)

’5.20  DUn/RiHIBDP-984L 41k & (Kravchinsky et al., 2003). BDP-96-24L4: #f (Willians et al., 1997)
JeHEAR 2. (Krainov et al., 2001) 5 H: 5 1 5 ODP-667FL 4 [7] /57 2% (Shackleton et al., 1990) ) X} Lt

WP URTE b, ek EPudE s, A RRER, MENE - REFEA N i -4A
K=K, TRHEAL R R PIE B o REALERAE T A B3, B T G KA 43 thE ) 28,
B8 Z X B N4 it S it e 7 o B, HIRRE, R A VUSEE B Y B A .
DRI, R A 26 v S B S AE X R, T A SRR T S B SABEAFDO IR R o XA, S5 Rt gl
K B DUIR R B[] B (PR A 260 3% BITIE 12 (Kravehinsky et al., 2003) (&15.20) o AEHIRL
RIFEEIR B A EE LU T IS, AR B SR T REVER PRk B . BRIk, 78 DUIIUR
W, AV RRE S R AR AR R AR R . TUMURIIAE Y B . WAk 2210 % P
a7~ B SAB V W 3)) [) R ODP6 77 FLAEU R Az 2R i st B oA TR 4 i AT B 4 (5. 20) «

5.3.5.3 B IZRAAM K RAPI AN A ST

Dearing et al.(1981)Z5eHf 7t 1 WA DAY ik ol B Aa AL 2 2 TR oG &, FER G 2
SHCRA I LS ) ok R AR S A o P NG R, T T G R SRR 2 T [ E D
%, kG AR FNESI R . Dearing et al. (1982)i@id vk &1k #F Lough Neaghi#i
— SR RK AR R I R0 (BI5.20) , 878 T REAL RGN T4 A 1 ek B R
. ATV ORI — A DU A (R A ZR I FR K SO AR PR, BIPE N . ARAMRBRAR AN 1 Hh T
B FR A /K L SR VAT HE K S48 0, 45 55 B0 P9 DTSR kL B AR AL RGP R Y
i

K5. 21 vk L#BLough Neaghi#l Antrim Bay(AB)FiIBattery(BAT) & itk 2 b H 5% 7K B (1) 5% 2. TR dh sz 4k A
11128 9 590 2 AR PR AR A N JEE T TSR A5 38 (9 HE A 28 (Dearing et al. ,1982)

SRTT, Eriksson etal. (1999) 8T 3H 5% Jg WP 1 & Haubii I PR R 22 1 7T, LU 1 F%
IKFIRE2EZHN R Zr s FRE PAS I 2 (B A B2 A . Ik, Eriksson et al. (1999)
A, KA FH 3 R 2 R E R 58 T e A& T N RIS sk FL R s2mm, AT ) PR R 22 0T
fif R T HH SR8 AR S AR IR AN RS B 7 5 (K15.22) . BFFEIAN:
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(1) 1835~19024F, HaubifZHi A—Z= 4 EZ IR, TR R T H e k=S5
L AEHRHE, RIS PR IASE I AN A TR 5 . 7EVRRRAEE s, A I A0 F4L
FE, ERE G Z A T g e R, mISH(IRM o T/SIRM)E B - 5815
PAEF TS, WRRTERIMET P06 2, IX AT B TRV B LB T, 18 WA )
Gy TR G R ABRLUTRUR MK, 80, 9~1. 6cm/yrs

(11D 1902~19074F, MifvAmE P3G &, LLASHARIFEAC, R0 TIEE MR N,

F15.22 1004F 245 5% JE 3V Hh i Haub ] (11 7 2 B AU H SR MURFIE . SRS L PR/ AE e NS5 30

(Eriksson et al., 1999)

FEITHE, JEWIRE K2, AT REIE A T R T B R e, Haubils TR 21 =

(111> 1907~19274F, BEEWIARIZDTER, VIR ZIEW K. X B, AR
(ARG 2R 360 8 S WA G AR R B R o SEE R AT — B AR L, B3N (—0.6 44D , &
BUTAR ) I N 3 ek, 45— LERAPE M0 o o B, k30 0 A P 2 A O R %

(IV) RZM1935FF4E, B EFFUEIGIN, K2 fr1944~19504F 0], B AR Sk iE
B, R e R e AN TR AP N, BHIE T R Y R4S DAAR
15y RN Ay fd BA B E . A KE WL RERT X TR, E19274, iR TS
IR FEAE AR A RN TR BE K, 390K 1 s N R AR e B

(V) 1950~19554F, RLIBEFFK, FRUFIRT T B2 MRE K. WA TR,
e 2% B IX BN WL DA o OIS . 1O D A04EAC AR, 58 — IR AR R I 45 3,
e [E EUR T AR 7RI 8 T P st - b ORGP, AR T — REIA A . S8R 5 T
. ORI ISR, AT RE A 12 AR Tk e B PRI 11 = R SR A

(VI) 1955~ 19724 ], MEiEERea i, ROAMIBIIR MR IR, W1 BT
RAWTFE, 2AE2.8~3. 8cm/yrZ i), WLEE PN, FTREULIAAS [FAE 0y (1 I 38R 1k
FEASR . HHI™ 5 i L ORI, B T RABIRXS, 50, AR i fF BT
5 1L HAT P2 I 1) AR BUR . 19614F, BN DU, SHTBUR AN T R By — A
BRI, LR CR BRI, AR AR R s i R A

(VIT) 1972~19884FEHAE], 20120 70MEARF 1, RAIE S ARG, (EAESOLEAR AN ZUm| Y
fer o X WA A I ORIRIR BN, AT RE R T AEBRIE] - 3842 mhsim B AR AL, BN TR
(2.0~ 5. 1cm/yr) FIFEBHHTIX— 5. ZES - AHETRIE (1969~19744F)
UM XS 7 R 2O B SR . SR, LB E TR R G PR, X AT REE
B, % IXOK R e E E T AN AT R B

5.3.54 3 mr 55 0 SR

RS B TV A P 2 R — Sk BEAR s I A RURL Y B, IX Lo R ORI i & - AN TR T
BIIREE RI AR (Hunt,1986; Huntetal., 1984). WIVATTIRMIAIVE T, k54 FH k&
Tl I RN v SR N e S B L E (S R e Do S el B A S NG Y VAT A R e 2 P
BRIZ GO FIRE TR T2 SRR T RS A% My o — Lo Hb X A AIE 70 28 RGP 14 B P ) T s L
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ARG — Bk, RUBLSAIC SO DN EE BTG BRI TS SR K B AL P S R4 45
Fro

K| 5.23  HE[E Newton Mere ik FLIGAL % # 4@ J6 24k (Oldfield et al., 1983)

JL[E Newton Mere i, & —MNUKIAERITERLE FA/NBE, 42T Lancashire Fg &R A i 7h
2 8. WX B R, ERATOR YN E S A VLR R T e . Oldfield
etal. (1983) XJiZit]— RYNRE TINS5 (x, SIRM, SIRM/y BAJ S b)) FIE 5 S
JGZ Pb fil Cu 7t R (& 5.23): HHIR 18cm A4 FF4H, x «~ SIRM. Cu 1 Pb [k
B, OPb PAESE RFRH, 18cm AbfAEIA NERA> 70 4, HAMLAILRRERA> 70 48 (KERTF
Fidh PR U3 B (3G N — 8. BEA 70 SELART, S EAHXT RIS, fEak AR =SBy
PRI o e, TIEES 70 55, S LA mbs S35 DU R ST R Rl I kL N 138 22
BT R R — i - B B SRR B R R, TR T AR PR BR T R AR A
PREMRBE =2 BTk AR D R B B R0k o ARG R AE A 70 A2 ARTIR &,
MFE4 70 FFLAJG B0 BRI, R 70 453K, A BRI A= 1 JOh 47 ot el it K SR 2
Newton Mere JBI7T %R 38 % . HJ5, Oldfield (1990) X}3&E 411 Adirondack X f¥] Big
Moose 51 P AR L 2 S TR I RE 2A R IE CARM AT IRMD IR FE, X9 T RESRA RO ARk X
RN (K 5.24, K 5.25). PiMaifL (CORE6 #1 CORES), HAZ2:Z% ARM. SIRM/ARM
AS IR B RGP — 20k, HARBERE rT R =AM B (AL B. Co). XEXfELR
B], SIRM. SIRM/ARM TEWT Bt A/B &b 3G 5, [FEWREEIG &2 — 30, SR sh™
A TR P B S (B 5.24) . SRT, ANEEI] 5.24 H X Leps 2 S 4, ARAMERIB R H 4
WM i 7 SIRM B9t = . ik, Oldfield (1990) i 7 “f@” FlmsAl “#” WL,
S T X o3 IR G (B 5.25). AN 5.25 el LU H, PN FLH, B B0 RIRGAR
RGN UL S SIRM ARR RN REPER TR, B 19 20 J5 BT 46 KR 3
CORES 1L, H SIRM AR RIMLIER VIR IIARZAE 1930 £/ 44163 1 St 111 CORE6, M
PEF PRI DIAR 2 AE 1950~1970 4F [Hlik 2 T fe . 1950 4E LK, PIASFLATREPEN ) TR S
REA B, WEEAR AN LRI REYED TR R R B R p . SR, i
FIREARK AR IR, FERA LR 2R — 807484k, B 1930~1940 4EiH], JF4h
HaiEr, 20 el 60 FAUGHE— B3 m, B 70 FACRIMIE R 1 e, BEE XOBBEC. xR
B, “TE” FRE RS AN FLA R B S BT ARG, TRedER T KRR
BIREAERT W0 sy, WAL A el a ith Ze 00 A2 Ak [7) 3 e i X 48 s BN 2R3E 3l B Pb Al V
759 A R IF AT HeE (Charles et al., 1987; Norton et al., 1992) . [Xitk, Oldfield (1990)
IR, B FlRECA K SIRM BSR40 AT B Sl T i Isidm N 1A AL, T R Jalfg ) s T
NKIEBNIR

& 5.24 FE[E LM Adirondack #[X ] Big Moose #fL 6 (A)FI£L 8 (B)kE24:Z 4 AR 1K (Oldfield, 1990)
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] 5.25 25 [F 412/ Adirondack 1 [X (1] Big Moose 11, 6 F14L 8 T2 HHiE #7113 % (oldfield, 1990)

TEFRIE, Hu et al.(2003)iid %t 2 g BH 2= i AL 0 O B IR DTS SIS /G % . T
. REBAME A TT R AL BT LR W (145.26): 12 cm DU cfEFIARMEIE R, TCERAIAELL
g, MEREE, KU TSR E ULCZ NIIEEN I E/N . 12 emfE b, kB AN
ARMBREIR/N, MMERILTHER, THEE RIS T KRS (Cyclotella stelligera)
T FE, FealETem i A AL IA BIEAE , AH L2 Mk 22 T R IR FE IR (£ = K4, 2005) .
MR Cs AT OPD KM 4F 45 5, 45 bt I 2RI A2 Ak I 12em AL R4 IS K Z14E19604F, 14T 53¢
FACSK I B SRR I K L] 577 LA R 201 28 TOAEAR 22 90 ARA] X 3K i i ™ L I B
— 8o XU BH IR B K ) SRR T G A B R AR (BRI RA , T RE S i T RETE
WA R Z MR S 3 T, SRS PA R TR 1 2embA_Eky ARMEL B 22 Bl b 2 70 2 IR B2 [ 1K
M EZR A .

K5.26 = B FHSRIBHE - 280 AR ER AL 2 4R bR BEIR P SRR A2 AL (Hu et al. 2003)

54 f{OF

5.4.1 EAEE

PR 2 N PRI DR X A ) — o S MRt , B S BB 2 AR OB AR SR 2 MR
WECEHRZHRGEMER . WER ARG R, E22]HAr~ik, IPEeEa —F
NI AN e H2 52 . 193149 A [E PR A 2% 51 2:CIE [Commission Internationale
de L'Eclairage (7£3¢) BlInternational Commission on lllumination (F£30) 1, 789 F &4 i
HIF T HAEE RS CIEREUER FATE B fERGBE A ALA , HE 7775
FLSE A OAE F HBEN = 2, B8 T MBIt RS . HE, CIERLFITNZRS
7 VF 2 ok, BAE1964 RIS 107 LET (1 S B0E s , Vs In 1 b FEARE M 4¢3 (Supplementary
Standard Observer) )€ . 19765, CIEXHIF | —RBEA P LE X2, N T ki
25 8] (R B — B PR )L, B AT TN CIE 1931 XYZ R Gk 4T T AR&k A8 e, %€ T CIE 1976
L*a*o*Ei e 2= [ (LTS, MUMHCIE 1976 L*a*b*, S# CIELAB. Hr1, L*REEHE, W
SEHLT L*=100) 21| F IS (I L*=0) 2 [A] 2840 . a*{H R Skt (-a*) 2 21 (4 (+a*) Z [A]AZ
b, T RN E A TE  (+b*) B A (-b*) 2 A2, THIZRG G, [EE—FEaHT
FEH R BB — AN N A B

5.4.2 YRR EE S HINA
R ARG T ZR TR R AT B RRr 23S W FER B, DRI

B T U AR BRI 25 A0 A LT & AR 1k (Balsam et al., 1999; Helmke et al., 2002; S#i %
FIZEHAS, 2004), BRIREL & bk, WIPURY IS A SR, A HURR & & 138w M T
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RAIALIE o L1 ENITEE 25 Rk ANET B I B 7> B VIR, SRR A AE DT AL
2L, TR BREF R AT B (TR AL S AR 2 (Helmke et al., 2002; SR 75 AIZ=HEZR,
2004). PURID A ORISR I AR UL AT HUBR & B 2 20, 2 SRR BT 0224 51 .
U, CJEARPRAE R TR DO 3% B AN DR B v AU B AR AR
At e T I 2 2 G SRR AR IR O B ey AR T T b R LA o

5.4.2.1 AR AR &3 7T 69 SLAR A =) B A AR ) AL

Aziz etal. (2004) FIFH L*Fla*faFrxt FUEE A 2R AL ES Teruel ot PTAR ) — W bt g
LA VTR (Cascantefl D) 4T THFFL. 26, ARATX L Rla*bfi iR B R4 ik 47 T
AR, RIVZEIN A 2.4mA 4 4.2mA128.5m A 45 IR I 3H,  FLELBIRME L 2:
574 (5.27), 5RICIHZRAA S B BRPUE =221 00 AT AR A i b gl — 2, BP21ky
1% ZE A ALKy R TRL R . 100Ky I f o I . N T il —DAESEIX PR R, 75
B> A a* il I [A] 7 51 AR A A 73 A o AR T g AN AL AR 4HE,  Cascante ) [ 47
FE=ASIEARPER, 22 5128CBn.2n, C5n.1n FICAAr.2n. ¥t 73 7. Cascante | 1 I 7] 5 471,
EAZHN T TR E R AR, [R5 2 A R GO e (a2 AP . itk A AT
7. 1 Cascante ! [ [ #E R (8] 551 (acPmaxflacPmin) » FLH, acPmac? FE 1 C4Ar.2n (0)F
C5n.1n(y), TMacpminAc % HECAAr.2n (0)F1C5N.In(y). L*Fla*ifiix i it 8] 5 471 i 45 43 47 %
B, A L*Fla*BEacpmia 18] 77 #1431 LA FI20ky . 40kyF1100Ky (19 J& H1EF, LGk R oK
1: 2: 5, FFRIL*Aa*BER AR 7 1) = AN HA B L) o R — 20 (K15.28) . X Ui B L*Flla*
JIr#ei 7 ) Cascantel] [ FUTAR e [ml & B R SC R R s il i) 4k, AbATT0 i (GPIS) M
HBT I B (R 2 ConfliC4r) 347 T2 IE (Aziz et al., 2004)

K 5.27 PEPEF 4 JLEB Teruel 7 Casacnte 11 L*All a* [l VAR & AR 1L,
HIBE 73BT (BW SN 58D (Aziz etal., 2004)

K 5.28 FHHEIF Z: L8 Teruel 7ith Casacnte FITH L*AT a*BE 5 A i 18] 7 51 (ACP max A1 aCPmin) 2210
HIATRE 43 HT (Aziz et al., 2004)

5.4.22 rE TG TN FRAGENR

Jietal. (2005) HIBFFLARIN, T 2 J54F LRI QH-2000 FLUTARY H 21 B (AR
TELL G BT o B EL) 81k, RZALAD IR . SA MK (TOC) FIEZE (TN) & &
BARFH AL (Shenetal.., 2005) o SEHLLLEE [ 49 B OB BOW R BB 1 B0 %, &
5.29 HH (1 A tH R BRI AN At 20BR s 10 20 B 20 LA OB B Ut o2 74T <Ak s ok
HHBY B RO A1 43 Lo A BT Y BB B K b4k Younger Dryas. 8.2ky PA K /NKEA LIA 1
SeA Y], HARE IR, Jietal. (2005)IN 0, FA/KERZ AT, Al (e it 42 sk 2R
I, RFAE RTINS, B AN R AR 3G s, I 5 R DT A0 43 L B
AR, ML B 5 UM . PRI, 2058 43 bede Am ] DL R s i ST =2 XU AR 4k o A im0
1254k, Jietal. (2005) R} T3 2 JiAELURAR 2= KPR AL I FE : UK 2R XA X 4059 5

161



Sfr i R, R RN GE: WG4 I 4200~2300cal aBP BB, AARAXS T, R

K] 5.29 W UKHALCK & A DT 2L B 4B AR AR 4L (Jietal., 2005)
LIA A/ ok ;. MWP AR i22iE ] YD v Younger Dryas ¥4 3li]; BA i Bdling-Allerad BE#; %07 1. 5. 7. 8 735 A0K
& fF (Bond et al.,1997)

RIS, AH 5 2= RIS TN sE o S8 AR 73 A RS b2 XU AR A ) R BH 4 2 AR A 36
WY, I P S5 AP I 9 2 X A ) R PR B K

2 % X W

WR#izz, J3EVL. 1999, 2 R R IR DRLEE2E B S A BRSO R, 024, 19(2): 175~182

Ji/NER, KA, D ELE. 2004, TR RV ARHIE S = R B R HERA: £L2003-03-04F1 5% Vb AR RIS FR B, FLAEIEAR, 49(11):
1084~1090

H15F 2, XU, Appel E, Verosub K. 2001. iyAGTARPIRE - VE 3R 555 3. BRI, 46: 1491~1494

B, SR, MAERISE. 2006. T AR AL 1A ORI EERIE AR AT R S g S S DY 0T, 26(3): 31~39

FoC, TKER, FEH. 1991, W0 R L—h B A L L. SEIUAI, 1 64~71

IR 7. 2000. T EOCHIIT. B4R, 55(2): 174~182

ZEW, BEAE, BHREE 2000, KAG 7R A H HDTRR S O RORLEEARAE SWIT 3. RALITR R (B A FHERR), 32(2): 117~122

SE 0, 5KIRA, 245714, Pachur HJ. 1998. JE#% HLYDIRIGE ST tH UM RIS LR B IR, HIMIZE 4R, 40 (9): 871~879

Z4r=E, SRR, T L. 1998, ks HLYD I TR RN DR T3 BB R S A AR AR, 15 (1): 22~30

SRUANG, BRKST, R, HAE Sk, 4972006, F5TIEIUTRPIRLE AR id S A RS DD I 7K B D 48 K. 26(6):
915~922

JHER, FLIERE, ForR, 4. 1992, At KR M0 gk sh 5 EEFE ] T EREB 4]), 22(12): 1300~1308
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