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Tab.3  The silica — sesquioxide ratio and TFe content of the
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JEL Sio, Al, 0, Fe, 0, Si0,/ (Al 0; + Fe,05) TFe
@ 82.42 7.82 1.05 16.53 1.96
@ 81.00 8.57 1.14 14.81 2.34
® 77.92 9.36 1.43 12.87 2.68
@ 75.66 9.11 1.35 12. 88 2.48
® 77.96 8.43 1.21 14.44 2.19
ST 79.09 8.94 1.30 13.93 2.49

3 ARSI AR AR

PR FEASR N T R AT WAL, >
63 pum UKL 5 S e TR A TR KUBAT T, A2 5%
SER G S RF A i — RN T B ALY
JEE R 2 i /NI AR A R A AR b S e T
ARV 7 WURE 3 DL S R A B T o 233 D AR 5%
BRI S 80 G R RERRBR R M Ak LR A i

(B L) 33 45 LA 3 00 A 7 e ) o i 42 D ) ol <
RIS A R, KRECT 7 AR 5 4B B

BT :13.0 ~11.7 ka B. P. i T 1a 5. 50
~4.95 m JZ B, A A7 m ) i DASE R RUSCRD O 3 5
AR ;s P ERLAR S > 63 wm UKL &
G 5 2 DX AR T v S A LA AR 7 A 2 X
T, M EEE AR RITE, THRIEVS 19 UER I, VIR
AT R B RERRERREGE, MHL LR 528k



+ 7

780

X % 3 %

AL T HZE AR, BAE N T AR WK B %
TAMET , KA SIEE AR SS , Bk {24 e R 0 s 4
Oy SRR ARG TR AT HERE dudg n E LA E
B RABF R ALY AL GO0 R FE 5D e 5
oMo

MrEeT:11.7 ~10.0 ka B. P, {v F3f 4. 95 ~
4.30 m JZ B, iz mA LAERR XSRS Ay 3 (R DL
AR ; >63 pm Joki & | P ERAE R AR R

Hrodi/, T <2 pm JORLE B REAL RS kg P
Ko RXFRWTE 2T IR R4 T KB R, B
TRGZ A AT, R A R | VA T A
T, IR e 3 5t , ERUS B XU S A AR
TR TR 58, U BEAL T 1 E— IR A
FUR AT ERE ! s e ABERL 5 I8 AR R A
R RS N AR R Al TR U S TR
JEEU, T TR T

MS Si0,
<2 pm/% <63 pm/% MD/ pm /108 m? - kg" W TFe/%
0 6 9 60 145 85 20 60 19 11 1.60 2.80 ARG B
0
A%
£ \%
i
i
=
m
I

R

&1
Fig. 1

BrEST:10.0 ~6.4 ka B. P. ,{v i /i 4. 30 ~
2.75 m JZ B, N B s XS MRS B, M T R
FLBNRIE , YU Ab F [ — [ e RS, HERUS i UK
WA BRI WA EEAE F B R AR S & k™
YA TR B YA B T A T W12 I LA A K
W Eamb Tt H 38, Z H BE U B F (CF) B ik
Ao UM HTER Wi R R R R
TR o O 38 1 A T AR O Y 1) i S0

KB 4B S i — S AR, H AT,
U — A (BB RV M) X EY S50
VU S50 IR B AR (L AP 22 57, L HE X+
St ) K B3 R RE ) A OO . 2 R A
SEDN L O SRR KT R R B G R Vb b 4
B A I N I8 B, B (H A i SRR
PR SEX AT S RV SRR T 5, AT
R AT S SR A ATR W 1 T 4 T 335 B 99 )
HIF 4t R ] (10,0 ka B. P. ~6.4 ka B.
P) 2Rz X A Fes: T R4, htnl W, ¥
P—H 3 P AR S S X 1 25 5
AN B T AN [ DX 3 A BN (] i L2 B

[ wEt+ B3 wmhtE
S AT I T BR324 C RS AR R AT

The paleoclimate proxies characteristics of the Yanggiaopan section in Jingbian of Shaanxi

FEVD I —H L — S SR R & R 4 b R 5
R OB 52 iy s AR R i T

MrEEIV:6.4 ~1.6 ka B. P, {i T 2. 75 ~
0.65 m JZ B, i LAXUS R b 3, 3 BL4m b
W E A RIEIH . <2 wm OB 5 i WAL
R AR AL T RAK 3. XKW 6.4 ka
B.P. U5 , R WA = R OB AT I £ ], R
BT SR, B IR, HTE 95
~65 em JZE, > 63 pm PR 5 R AR R
IR — BN, A R 5 Bk ) s 3
NS, 280 1.98 ~1.60 ka B. P. Z A2y
400 a B ZR4CZR XU H B0 8T A ek 55 , R I I
A il

276.4 ka B.P. DUF , VP—H 3 P B R
Vi I X S AR R W T, X 5 8 - R A
DY FRE A 2 0 R K L TE
P E—H . 6.0 ka B. P. R J5 Bl IA N 4 (i
T8 EAAEEAGI — A BT 1, XA 2Bk H At b X
AT, HAMGEEARE 1L R SRS AT
e G KU A A e R A T A B



45 4

FANAEE IR S P AT I A )R e DUBR S 5 781

6.0 ~5.0 ka B. P. &M shIZL A& A %
FER B BT E BB, LR ILEKIFE 5. 8
~4.9 ka B. P. JESh IR, vk I AP 5K
R B Wl R 2 R vk 1. O Brien 251 fF 5%
Youger Drya 54 & A= DIk i vKothid sk, 45 120
6.1 ~5.0 ka B. P. yKis b 5 2h 2 il Y5 MS 2 55 08
o dbrk et R R, BEZ 42 T sk
PHAR SHERFLE AR, 352 K PHER 9 15 A8 1
(1) ITCZ AW B8 I 45 AL , 402 R 37 28 R G % IR
45 K B S A L P — o bl i S 5
MrBeV :1.60 ka B. P. 2| H T, {7 T3 0. 65 ~
0 m 2B, >63 pm FORL S 8 0 S 3 19 1 )5 2
Yol/IN , HPOREL D B IR B R, T <2 wm A BB
TR . TR M R 2 I TR S AR
A AU 1) TE R AR RN SR AL R, 8 o
R, B T W4 Ak 18 T ] R e, A 7
AL I HAUEN S 8 R s B A %

4 Z5

T W) T 45t b 2 B B D B — 3 o
Py (B R VD Hb ) 4 A PR Ak 1) — A~ 4
o UDTR—HE b I A A e ) T RS — o
B AR N SR T VDR AR AR AT
M HAZE T AR T RS S 5 R . i
S b2 P SR i i AR AR A S YRR B i AL T
H)45:13.0 ~11.7 ka B. P. | S T, 5545, 1)
BTG 9Kk B Be;11.7 ~10.0 ka B. P., K% &
TR T, VAL T2 [ — i sh kA8 510.0 ~ 6.
4 ka B. P. S Mg B0 A 1, DAy 2 b IX 4 tHE A
& VDAL T [ E—F [ R 56.4 ~ 1.6 ka
B. P, M5 PR B w2 T, YDV AL T [ E—F
FPRA 1.6 ka B. P. 4 Wi 48 A gk 22 1)
BT I7 I &R I HAFTE U I 588 o
Bt B S AG (F)TEFLR P B
A F IR B BRI DNRFR ELEFINS E
A ITAEF AT oo o545,

SE K

(1] e op s R S SRR [ M. JEnt: 3 i AR
AL, 1992.1 -18.

[2] REE, LA, TR, &5 b E 2 RS IR
WUz AR [T ], SEPUEHETT,1994,14(1) 24 -37.

[3] An Z S, Porter S C, Kutzbach J E, et al. Asynchronous Holocene
optimum of the East Asian monsoon [ J]. Quaternary Science Re-
views, 2000,19(8) :743 -762.

[4] Wang Y J, Cheng H, Edwards R L, et al. The Holocene Asian

Monsoon ; links to solar changes and North Atlantic climate[ J]. Sci-
ence, 2005(308) ;854 —857.

[5] Yuan D X, Cheng H, Edwards R L, et al. Timing, duration and
transitions of the Last Interglacial Asian Monsoon|[ J]. Science,2004
(304) :575 -578.

[6] Shao X H, Wang Y J, Cheng H, et al. Long — term trend and ab-
rupt events of the Holocene Asian monsoon inferred from a stalagmite
3180 record from Shennongjia in Central China[ J]. Chinese Science
Bulletin,2006,51(2) :221 —228.

[7] Chen F H, YuZ C, Yang M L, et al. Holocene moisture evolution
in arid central Asia and its out — of — phase relationship with Asian
monsoon history[ J]. Quaternary Science Reviews, 2008,27(3/4) .
351 -364.

[8] BRA S, B/NE B2, 55 SN Pl 52 XA i S A2 Ak
PP S — BT S 18 07 i A sk A 9 (). 2R D42 BE R
2006,26(6) :881 —887.

(9] TREBR, #OLA. 130 ka SRBRILE £ m L AR M AT [T ].
HpE V1994 14 (1) 45 - 51.

[10] FMARSEC, TARAL, XUARAE , &5, RUCIE] P LUK v 15— 300 ¢

WP AE[T]. SPULLHEFE,1995(2) 117 - 122.

[11] Fhaktie, X8, T AL, . A+ ER B RIDERN LT
[T]. #pU4imrss, 1996 (4) :359 - 365.

[12] #OLIR, ESHS , BRECE. AR vk LI v 3 — 3 4 3 S
) Gl T]. HUATSE,1997,5(2) 158 - 167.

[13] Z{z Wit , B, %5, 150 ka DR B LRI BAIHERLS
AR LI]. PEREE(D #),1998,2(1) :85 - 90.

[14] Sun J M,Ding Z L. Deposits and soils of the past 130 000 years at
the desert — loess transition in northern China[ J]. Quaternary Re-
search,1998 ,50(2) ;148 - 156.

[15] 201 BrEgls , #O6IR, 55, PR R i o ST R R iy
SAGAEAR[ D). PE YL, 2006,26(2) 1172 - 179.

[16] Z=J5 {5, 250k i —a%, 45, 150 ka B. P. LIORBERL LS R0 3 35
FICRAEGER[J]. HER{EAE,2002,31(5) ;424 -432.

[17] BRIEM, @M, 7M. BRI 2 TR A
B SR L], PEYEE,1994,3(1) (22 -30.

(18] Wi, JRaS B, FME. B35 Ik TE Vb b 4 th v i ) 3t )2 Ak 2
TR FHE S AR [T]. [ 70, 2003,23 (4) : 366 —
371.

(191 A, AEBRAE IR/ 45 R0 IR i sk MGST 2 e oo
FICTA A I T4 R A 24 [ 1], #2201,
85(2) :300 -308.

[20] Barron C W, Pollard D. High - resolution climate simulations of
oxygen Isotope Stage 3 in Europe[ J]. Quaternary Research,2002,
58(3) :296 -309.

[21]) JARA. HESHEEIM]. Juat Bl g b, 1985. 191 -208.

[22] Stage Morten. Magnetic susceptibility as carrier of a climatic signal
in chalk[ J]. Earth and Planetary Science Letters, 2001,188(1 -
2).17 - 27.

[23] An Z S. The history and variability of the East Asian paleomonsoon
climate[ J]. Quaternary Science Reviews. 2000,19(1 -5) ;171 -
187.

(247 fEM A&, AR, 2, 45, IR BT —20RG L XUA 5 B 1 ) T
FROESRLEERONE[T]. S5 U4 5T,2008,28(5) 812 - 821.



782 + 2

X % 3 %

[25] WHLLEE, s, e, 8. 7 RORIRIR A it 2 - — L]
HTCR MR ERTFE [ T]. M BERL22,2010,30 (1) 1134 -
140.

(26 ] Wrath , 2k 18 BRF5 3%, 45, B Sm R AL A3 A 1 XU T AR

FICEIFE LA X[ T]. 32442, 2010,12(6) 675

—-684.

BT LM, R, A R A IS b W TR

ERACZE IR SO SR LT ). MBS, 2013,32(8) 11411

—-1420.

(28] XIR4E. LS TRASEIM]. 00 LRBHZHOAR IR,
2009. 322 -330.

[29] AR, NEP KR, 55, SRS e 8 LB AU R e ds
PRIESEAELET]. T 5 X Hi P ,2015,28(4) :450 -454.

[30] T AL, Phakd, X AR AR, T R VDI — o i i AR ol 5 6
RPIREAIERRT]. A E B2 (D 35) ,1999,29(1) :82 - 87.

[31] frgless. Vodbeg B S P E AL R]. AR P E
R A K SO R LS 5T . 2011,

[32] R4y, Yk Q7KW IEE 2 Hr [T]. o E B,
2010,30(5) :1047 - 1052.

[33] 2/, o Tk, 22tk 45 DI/ 88 ad YA 13 ka BP LUK
FREA T RLBGC R [T ], A9 %44, 2000,42 (8) - 868 -
872.

e

[

[27

[

[34] JEA, JA A&, BREE. L L AR B AR .22 KU KB R
B[], BR2AiEaR 1999 ,44(2) :205 - 208.

[35] Chen C T, Lan H C, Lou J Y, et al. The dry Holocene megather-
mal in Inner Mongolia [ J]. Palaeogeography, Paleoclimatoloy,
Palaeogeography, 2003, (193) .181 -200.

[36] i, EWA, L. BRI 1S ka LORARAM LTS
HEEAARTFE )], P EVIE,2010,30(2) :273 -277.

[37] Wi, B me , HrEgls , 4. 2t b = 2= X Y JL 20 i
WAL ]. A (B 35) ,1993,23(2) :202 - 208.

[38] VF/Rb, A E IR A8, 55, ¥ i JRUR AR B i sk iy 25
ARFZERAZLT]. #5724k ,2011,17(2) 175 - 184.

[39] B, FLIERE , FIREE, 55 o A th R 0 iy U e 3 5
HEEMH(T]. PERBA(D %) ,1992,22(12) ;1300 - 1308.

[40] Denton G A,Karlen W. Holocene climatic variations — their pat-
tern and possible cause[ J]. Quaternary Research,1973(3) 155
-205.

[41] O’ Brien S R, Mayewski P A, Meeker L. D, et al. Complexity of
Holocene climate as reconstructed from a Greenland ice core[ J].
Science, 1995, (270) :1962 — 1964.

[42] SRIESL, BEF IR, B 45 I 2R LSk B AR AR At i/ /
YRGHRE. 8w A SBR[ M]. b K
% H it ,2010.

Holocene Strata of the Yangqiaopan Section in Desert — Loess

Transitional Zone and Its Sedimentary Environment

WU Lijie'”, SHI Jiansheng', BI Zhiwei',

YANG Zhenjing' , WANG Chengmin', GUO Jiao'

(1. The Institute of Hydrogeology and Environmental Geology, CAGS, Shijiazhuang 050061, China;
2. Department of Geology, Northwest University ,Xi’ an 710069, China)

Abstract : By the systematic measurement and analysis of grain size, magnetic susceptibility, silica sesquioxide ratio, total iron con-

tent, optically stimulated luminescence (OSL) and " C — accelerator mass spectrometry ('*C — AMS) dating data of the Yangqiaopan

section in the desert — loess transitional zone, the paleoclimate and paleoenvironment evolution in the Yangqiaopan district during the

holocene were discussed emphatically. The aeolian sand — sandy loess — sandy paleosol sedimentary sequence of the Yangqiaopan de-

posits in the desert — loess transitional zone not only recorded the paleoenvironment evolution of Mu Us sandy land in historical time,

but also included the paleoclimate change information of the East Asian monsoon. The paleoclimate change and paleoenvironment evo-

lution in the Yangqiaopan district could be divided into several stages:The climate there was cold and arid during 13.0 —11.7 ka B.

P., and the desert expanded. The climate tended to be slightly warm and arid during 11.7 —10.0 ka B. P. , and the desert was in the

semi fixed and semi flow state. The climate was warm — moist during 10.0 —= 6.4 ka B. P. , and the desert was in the fixed — half state.

The climate became slightly cold — arid during 6.4 —1.6 ka B. P. , and the desert was in the semi fixed and semi flow state. The cli-

mate sustained cold — arid climate condition since 1.6 ka B. P. , whereas its changes with cold and warm alternated frequently.

Key words: East Asian monsoon; the Holocene; climate change



