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Characteristics of the clay mineralogy from the 72 — 51 ka BP lake sediments in the north-
ern margin of the Peacock River, Xinjiang

BAI Youliang, WU Runjiang, YAN Changhong, WANG Huawei & TIAN Kun
( Northwest Institute of Nuclear Technology, Xi’an 710024, P.R.China)

Abstract; In this study, a 5.4-m-thick section of lake sediment was discovered from a LX02 profile in the northern margin of the
Peacock River in Northwestern China. It is located at Tarim town (89°55'E, 40°40'N), Yuli County, eastern Xinjiang Province.
From the upper to bottom, six ages of the Optically Stimulated Luminescence ( OSL) samples were achieved, dated in 53.1+
4.4 ka BP at 0.18 m, 56.1+£3.2 ka BP at 1.19 m, 57.9+3.3 ka BP at 2.21 m, 60.5+4.0 ka BP at 3.10 m, 67.0+6.0 ka BP at
3.71 m, and 71.0+3.6 ka BP at 4.69 m, respectively. These suggest that this section spans Late-Pleistocene interval during 72 —
51 ka BP and establishes a reliable chronological framework for the 1LX02 section. Meanwhile, 18 clay mineral samples collected
from the section were examined by the XRD. On the whole, illite is the dominant clay minerals, ranging from 56% to 64% in abun-
dance with an average of 61% . Chlorite is the less dominant, fluctuating between 18% and 26% in abundance and averaging to
22% . Kaolinite ranged from 7% to 12% in content and had a mean of 8% . A mixed-layer illite-smectite ranged from 5% to 15% in
content and had a mean of 9% . The presence of these clay minerals and their content variations were well consistent with those from
the Tarim region. Specifically, the section is divided into three stages: in zones I (72.4 —66.8 ka BP) the sum of illite and chlo-
rite, chlorite was high in abundance while the Kaolinite and mixed-layer illite-smectite was usually low. In zones II (66.8 —
56.1 ka BP) the sum of illite and chlorite, chlorite was low in abundance while the Kaolinite and mixed-layer illite-smectite was u-
sually high. In zones III (56.1 —51.0 ka BP) , the sum of illite and chlorite, chlorite was less high in abundance while the Kaolin-
ite and mixed-layer illite-smectite was usually less low. These suggest that climate in the study area varied generally between dry-
cold and humid-warm patterns during the Late-Pleistocene period. This mode of climate change in the study area is well correlated

with the changes of weathering intensity revealed by pollen, geochemical elements. Principle components F1 and F1' of clay types
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are consistent well with Ostracoda abundance in the upper of Core Dacanl located in the southeast Qaidam Basin, and also agree-
ment with the luminescence chronology-based high lake levels of the paleolakes in eastern Qaidam Basin and with changes based on
organic carbon isotopic characteristics from Beijing Plain. Nevertheless, the internal forcing mechanism for this mode of climate
changes in the study area remains unclear up to now and deserves further investigation.

Keywords: Late-Pleistocene; clay mineral; dry-cold and humid-warm climate; Peacock River; eastern Xinjiang; lake sediments

P Bt g A4 QD RE AR SR B S N AR e 0 A Bk S S R I, T [ PR ot b [X IR 1Ly b SR B B T D
FIVLRGT 32 2 K TARE Bl £ (i oe iU e Mg 3 NRE I 5 S ot X 1) iy B 353 i o o o ol o
HiJZ 5 AR ST AR S EAE SRS Gt A SIS B X A0 BRBE B AE T MR £ S b T ol T K R TR A
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Fig.1 Geomorphology of the study area and location of LX02 profile

BB BB TR 0.18,1.19.2.21 ,3.10,3.71 ,4.69 m 4k (& 1) .25t A0 BHAS AR A5 3] i R B A [l T D R R
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MG, R AN TR AR 043 02 72.4 F1151.0 ka BP.

SFWFFE ST (I 540 em) A ETTFLL 6.0~76.0 em %5 HYA]FE R4 18 Hukh -9 Wrke &, LIE R
2 T WA ORS00 R AE A 5 1 20T 268 5 7 b ] b 722 ) b S5 4F 5 J9T R o e SR SR SO 5 o S 0 v
D FE B RE R FRER 100 g, 5256 IS G OBUEUK IR 3h 8 , 25 BR A ML FI R R 35, FE AR ¥ Stoke PLELR
O NG PR d<2 pm BORS R BIRLCN R CEG BRI B3 RhEEN S Al kR R R B
BUHEATAE S B X ST it oA i) 2 Sy H AR 382 F L3 vl ) D/ MAX2500 4TS, SR T Cu B8, A% TAE
RSN AR TN 40 kV 100 mA , N 4°/min, FIEIEFE 04 2.6°~15° (N T J) Al 2.6° ~
30°(EG K).
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Fig.2 Histogram of the profile
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TR BRALA (1) SRIA (CH) R (K) FIB/ SR 2 (1/9) UK, 5 AT RE R 7.9% ~41.5% ,F
15 29.9% LR R LR (56% ~64% ,FHR 61% ) , GIRA KL (18% ~26% , ¥ 22% ) , =ik
(7% ~12% , T3 8% ) FF/ SRIRJZE (5% ~ 15% , P390 9% ) i (38 2) ARYEAS Lo Wy 28 & s Ax
PRRRAE , 15 5T RS 0 WS 5 0 3 B BECE 4) . L3k 3 BB R) 43 5 iz m oAU H Hh R fh 2
TORE RN F A (F1) FURLE (R KRR IRER R4 (F17) FHE R 4515 —2(F 4).

BrBe T (3 ABEfR,72.4— 66.8 ka BP) R+ W LA ALA F&t e A+, S/ DB/ SR Z s
ARG £y b R ST B R 56% ~60% , 30k 58% s Hk &kl fT, Bk 23% ~

_____________________________________________________________________________________________________________________________________________________________________________________________________________

IERMRRE 14 0007. 803K 2016-1  FikckE  3k3s R ST 185%260(mm) 45 44 £F 2015/12/16



G AR 58U T B 72— 51 ka BP #3404 Pk £ 5 4 AE 191

4EA/kaBP
A 1 LX02 37 Iy i 2 TR SO ROEAR IR Y C R ,30.52,54 56 58 €0 €2 64 66 68 70 72 74

Tab.1 Relationship between the depth of 05

LX02 profile and the age of OSL 1ol WA
HE VI /m SR AR /ka BP 151
£50-
0.18 53.1x4.4 "
25

1.19 56.1%3.2 i
=3 0—
2.21 57.9+3.3 351
3.10 60.5+4.0 4.0
Y7 ¥=3.950X+51.007
3.71 67.06.0 454 R=0.9087

4.69 71.0+3.6 5.0+

P 3 AR S TR BE B R R

Fig.3 The relationship between age and
stratigraphic thickness

26% , Xk 25% A/ FIRZ SN 5% ~9% YR 7% s @A SN 7% ~ 12% , YR 9% (R4 Figg
P B S EHN 82% ~85% ,F-3k 83% X R T F1 F1 F1'435)4-0.57729 F1-0.46852.
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Tab.2 Clay mineral X-ray diffraction analytical results

) ) IR K LB AHXS 5 /%
FE S S WRBE/ em
ka BP vs I K cH I+CH
X005 26 52.03 5 64 9 2 86
X006 32 52.27 5 63 9 23 86
X010 57 53.26 9 58 8 25 83
X012 81 54.21 10 61 8 21 82
X015 101 55.00 5 65 8 2 87
X017 111 55.39 11 57 8 24 81
X024 148 56.85 12 58 8 2 80
X031 184 58.28 15 59 7 19 78
X039 229 60.05 13 61 8 18 79
X049 280 62.07 10 61 10 19 80
X056 322 63.73 8 63 10 19 82
X060 343 64.56 8 60 9 23 83
X062 353 64.95 10 60 9 21 81
X068 385 66.21 9 63 8 20 83
X072 405 67.00 10 61 8 21 82
X079 481 70.01 5 60 12 23 83
X086 510 71.15 9 56 9 26 82
X090 529 71.90 8 59 7 26 85

BB (9 MFE,66.8—56.1 ka BP) Ki 8 ) LI FLA FNEgle 20 &, & D i/ SR ZE M E ik,
AREH TR R R 5 403, &8 58% ~63% , F-Hh 61% ; Hi h 4k f1, & 10 18% ~
23% XK 20% Gt/ SIRIZ SR 8% ~15% , IR 1% ; W A &k 7% ~10% , X7k 9% ; R4 Fl
SERA RSN T8% ~83% , F-1K 81% X T F1 Fl F1'4351°4 0.42772 1 0.37514.

BTl (6 MHEf,56.1—51.0 ka BP) K+ 9 LU R Gk 8 A 0 3, & A A i B/ 5818 )2 Al 18
A REH B 5 Hrp DR S g, SR 57% ~64% ,SEXR 61% s HK R ERIRA , Sl 21% ~
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Fig.4 Distribution curves of clay mineral content, F1 and F1’

25% , 4R 23% s/ SRIZ RN 5% ~ 1% , PN 7% ; A1 58N 8% ~9% ,SE-H1h 8% 3 F 4 Flsk
WA PSRN 81% ~87% ,F-3IK 84% X F F1 F1 F1'43 54 0.02378 F1-0.30747.
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GIE T RS B URIR S, B AP TRV AR ) e s O/ SR R — P i T rh 48 R BE AL 2 KAk
(R IREE AR SARIB W W I RS s HR AT — OB T TR B2 1F T AR IRZ h KR
WEIk O AT 1] SE AT A, A0 2R AR AR 162 KA | B A7 3 — 25 AT R e 47 s e 40— B L g
TEALE KA FSZAM ] 1) Mo DX ARAT T YA RV 7 5 8 o — AR WAL T B3R

WESE X R 35 P AR T3, DO AR s 1 g e, SRR vk, JC ) S )8/ T mI RS L W 2
A Bk L AR A 25 B AR A IR 3 32 DR X R TR IX oy A B UM 22 5 5 | R W LR R 58 28 AL f 45
SR TIE R UUR SR, 58 A7 2Pt/ 5200 J2 [ f A4 5 e (L i IR B2 M 5 200°C 3% BLR 7R 47 A9 IE
ST AR B A0 S 3 T SRR A o) TR DA, 0 HL 2y T A7 DR A 06 L
A IR R A SR AT R BRI A T BRI T A5 0F 2 At SRR £ W L 53 h B A v 04 A Lt
VAT ILAE  SRWIZTUARY) T 25 R R0 5 DRI A0 45 ot BETE 2 b R B A B P 45 Wt BE /N A R 4 IR 0t
WA GTARY A A2 S R RIS PRI, LXO2 351 T ARG A R A T LA S AP 58 DX vy A B .

BrEe 1 :72.4—66.8 ka BP UL P VR RISk Je 41 & i 2 DL SR & g, g e A1 - (A
(—MRERBRAN) Pt/ SERIZ & B, 5 /R BEOR Ve R ET . % B By U A1 it 4 A6 M0 5 e, ] A
AEHY & i A%, Fe/Mn Rb/Sr  (Fe+A1+Mn)/(K+Ca+Mg) CIA BAI%, IR /RIZIN BOMY TAURIREE ™ Al
A AL O R XA DR IR AL Z R IEINA 76— 67 ka BP ST M5, HLIRI VK 21 vk 0102 58 25 1
PP R T AR R X B R S AR R S R R B S A X SR AR AR RS 1 R
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G AR 58U T B 72— 51 ka BP #3404 Pk £ 5 4 AE 193

PR FE A (Llyocyprisinermis F Cyprideistorosa ) B = B FRAE W 55, TN 8 AR U vk 312 ok By 549, B 75 ~
69 ka, T FEEARMR, TR SMEIEYS NG FAEM R B X 5K 10 W R i KA &

BBz Il :66.8—56.1 ka BP, YL AR FI A7 Fég e A1 & fE Z R T A%, TRl 4t e 1 3 s aR e qk, e i
A B/ SRR SRR TR BN W R SR PR % W B B A6y £ S Y 0 3 o i AR R B R
AR, INRZBEATE & RS E B, Fe/Mn Rb/Sr (Fe+A1+Mn) / (K+Ca+Mg) CIA {EH] R348 /R 218 <
15 3 AR 2 A 38 5 AL BT IR X A LR R0 R FFE ) 67 — 56 ka BP 8" C, Fa i HARFFHERT 1T
BT ME LS -22.48% , WM T, LA K Yang 55 BFFE AL G0 IX MIS4 [ B 9 4 5 XU 55 /<00 T
TR AR A B0 i 565 388 3 % S A Fa s A< 358 ok 380091 25 980 T DY B B AR AR 2 5, A Ay 208380 oy 2 3
AT HBUAE 82— 73,6355 .55 ka 2 J WITHIZ M 4 , v 350 T /05 DX 4 L D 1/ f. 5t B B 4514 il e Sk
REHIR NI E FEREDIST NN 69 ka ZJ5 MBS AL MR @ R 3l , 257 kaZi A7 i JEE AR
UKBI, 8 7R 2 B B L B . 3 55 05 A0 4 i ) AR R A — B

BBl :56.1—51.0 ka BP  JUARRY I A FER IR A7 33 8 Z R K, TR) I 4 8 A 2 RGO, e A
PP/ SR )E B UK P8RRI BOA RS T AR IR B X W B v AR Y A6 8y EF AR ) B B i Y AR, Fe/
Mn Rb/Sr, (Fe+Al+Mn)/(K+Ca+Mg) (CIA {HIEA FEAR, 45 /R 508 T MR AAAF X S5 E s % mit
TR XA LR R R ST 56— 48 ka BP 8°C,, I ShE R /N RLEE 4 B4kl & | ST,
PAJe Chen %57 %ot 885 - e JEU A AIF 5 485 SR — B0 1M 5 B B 4644 ol 0of S8 35 R 405 M R 3 A T 28 2 JEE R AIE T 9T
N 57— 32 ka 55 0% 1. AR IR 5T 2 B I B Ak 08 A0, (LI AN T A £ BE PRI ) R /R A< 1k
PEAR B 33K 55 i A58 R iz i B R B b S A i 3 — 30

g5 BRIk — I T R T A IR BSR40 R A RRAE T S ik DX SR AL RRAE . ) — T T
LXO02 i S T 72.4— 51.0 ka BP BEHUR M AR MR MREE T T ¥ TR0 TRk, X 5 Uk R
B HLERAL 2R & i MO F 4 FLORPRCEE | 6 RE R R 38 T2 o3 F17 BT S B oy AR AR S A (b — 3
IR SRR R B AR TR T 28 T2 BEARAEF AT | 38 R A 7R 38 ot 301 2 i T DG RO AR AR T L PR IX
A HILBR [ 2R W5 5 45 SR 3 B SR DR, B FELAR 3 e 2 T MG SR T e A7 A v 1 e 22 A X
hFE A SRR T IR S HLE A R — P IR AR

5 &% 3k

1] NS, SR HAE. RINACRERE BT A AR TTRU TG 5 W PR R R 2 3L S ZAHESY, 2006, 26(1) : 14-19.

AR, mIAN, B EARRAE. KB g AR AR R L JL R 4 H TR & B A e ma AR . SR DU RS, 2012, 32
(5): 880-890.

[3] Bate, 2. KIS s Rl iR IR AHE. S4TSR, 2010, 30(5) : 1003-1011.

(4] W%, ZEMR, I B4, BRI AR AR S0 BT S HRE. S5 PUZCRTSE, 2010, 30(5) : 1030-1043.

[ 5] Tang ZH, Ding ZL., White P et al. Late Cenozoic central Asian drying inferred from a palynological recond from the north-
ern Tian Shan. Earth and Planetary Science Leiters, 2011, 302(3/4) . 439-447.

[6] M 78, Heemance RV, Burbank DW 45, [ P4 pg K Ll PU IR 2 1 i M i 2 AR 0 5 B ). 55 e i oz, 2007,
27(4) . 576-587.

[ 7] Bafe, 268, X025, BisE vain X 8Ma DIRTUBEREE 1L S 5 . 55 4w 5%, 2008, 28(2) .
243-252.

[ 81 BR 7, FSuth, THEH. BB ARPGZMHAE A LA B 0 sk At M AR K b2 AR KA. SR DU 8 F
5%, 2001, 21(6) ; 528-539.

[ 9] SDFME, Faf, W00, B 1m i i X bt 20 02 3 I i J5 3 5 90 5%, B2 die, 2008, 53(16):

1942-1952.

(10]  BJRE, BN, XS PR R RS 5 %tk i p b it 5. Bhe#adii, 2010, 55(3):
237-245.

(1] BT, Z/hai, JRRTE0 A%, B 8 38 gt ik A ol 3 SRR SOHSE W AR 9 B il . SR MR AT 5T, 2012, 32
(2):219-225.

[12] ZERE, SRS, HFL% BN RER T X P AR 5 T T8 i )3 8. Blerid i, 2008, 53(3):
327-334.

[13] #EEs7, WHEVER - R, GRS B EAW AT S P AIAeEik. 5 mamrss, 2009, 29(2) ; 232-240.

_____________________________________________________________________________________________________________________________________________________________________________________________________________

IRMERRR 12 0007.817ARN2% 20161  FAKE 5kZE BT 185%260(mm) 45 57 44 47 2015/12/16



194 J. Lake Sci. (#7a#3),2016,28(1)

14 Z=iblh, Z20F0, £ MK HrEE vk AR Ak B B K SR RS I BFST. B PDBFST, 2010, 30(1) ; 96-106.

15] S, EEE, o e B EE KSR JGE AR R, BT, 2012, 32(1) : 142-150.

161 BIRZE, WA, FFORKSE. R S A if 3t X2 DU 20 PR, TR X3, 2001, 24(2) ; 130-135.

17] MREAE, 3k B, R RE BAIA M X U4 5 4 )2 T b2 AR 2. )2 22 AR, 2005, 29(4) .
317-322.

18] Tk, BIRZE, MEAE. BAIA AKL LU HER b2 RS S . HiBR2:417, 2004, 25(6) ; 653-658.

197 =, BESE, VERENAE. B A VA Hh X5 DU L SRR . M B2, 1998, 53(4) + 332-340.

20]  EHJy, RIEebk, BMSERAE. B ARIAER A R . duat. M AR, 2001 . 27-70.

217 % . B A XA YR UK MG U 0 R AR b R R A Bk AR Ak e 8 [ ZE e 3] A P EREBR K
2, 2008.

[22] ERLLIE, Z/0%6, XUFEML BE 22 MBI4 30 H 10. 84 ka B. P. LISRMIEE AR T, SBIULLHISE, 2010, 30(1) : 175-184.

[23] Solotchina EP, Prokopenko AA, Kuzmin MI et al. Climate signals in sediment mineralogy of Lake Baikal and Lake Hovs-

— o —

— — o —

gol during the LGM-Holocene transition and the 1-Ma carbonate record from the HDP-04 drill core. Quaternary Internation-
al, 2009, 205(1/2) ;. 38-52

(24] % M, B K, LTS P HAMIXIET 3. 2 JTHETEY SRR EIC . Hmamfss, 2007, 27(1) .
114-121.

[25] % M, ZFW, ATES Pl RIS BRI TURY b iic st HuskRk2—h = FTR %224, 2008,
33(2): 190-196.

[26] % M, XITHE, ZFE. S ey HLER IR AL 128 )7 51 K% PREE 2. SR iF Y,
2008, 28(4) . 621-628.

[27] Luo C, Peng ZC, Yang D et al. A lacustrine record from Lop Nur, Xinjiang, China: Implications for paleoclimate change
during Late Pleistocene. Journal of Asian Earth Sciences, 2009, 34. 38-45.

(28] 2=y o P b D ST HE LR PR B HEPULLRTSE, 1990, (3): 197-204.

(291 F W, Zemiide, fLIERE A5, 5 & AR 5T AR 1 #0009 160k 20 B G R R i BRI A8 Ak, 46 DU 22 F 5T, 2004, 24
(4): 463-468.

[30] #h &, & 52, AESRAN. BEHURZ MRS SR HER I A R 45 SR, s BERFSY, 2001, 20(1) : 91-95.

[31] b &, nh/Rih, SERORSE. BEEURGHAR AR & RF B HIIE 25. 0 ka BP LIRS MRS AR (L. T 5 X M3, 2005,
28(2) . 183-187.

[32] Ewf, DEM, U D00 X E R BRI 8 A8 K X 23R8 (0 iy w7, 26 DU 2 0F 5, 2008, 28( 1) :
150-153.

[33] DmedE, [ W, 68 . BET IR IR S I . HPULLRTSY, 2012, 32(2) : 304-317.

[34] ZUIE. HEZ AN, 0T, B, 2007 20-54.

[35] A NRAERIE A I KR SATAARE SY/T 5163— 1995, TTBUS K L4 WM & i X LA 400 7 k. dbst.
A T R R, 1995,

[36] HAR. ZAIAPEILL 72. 4~51. 0 ka B. P. R SFRERL[ 2008 3C]. 220 2K, 2013,

[37] Singer. The paleoclimatic interpretation of clay minerals in sediment. Earth-Science Reviews, 1984, 21(4) ; 251-293.

[38] Chamley H, Robert C, Muller DW. The clay mineralogical record of the last 10 million years off northeastern Australia.
Proceedings of the Ocean Drilling Program, 1993, 133 461-470.

(397 MEBUZL G0 4ty SR TSR DR 5 . SRR R, 2010, 29(1) : 1-8.

[40] Jain M, Andon SK. Quaternary alluvial stratigraphy and palaeoclimatic reconstruction at the Thar margin. Current Science,
2003, 84(8): 1048-1055.

[41] Winkler A, Wolf-Welling TCW, Stattegger K. Clay mineral sedimentation in high northern latitude deep sea basins since
the middle Miocene (ODP Leg 151, NAAG). International Journal of Earth Science, 2002, 91(1) . 133-148.

[42] BEE, B B, PR BRI LY. RO T EMEOCE AR, 2001 252-253.

[43] fE=, tED7, BRAENE. JUntF IR DI SRt DUORA HLBK A6 3R FRAE Sl BRR 8 5L #iBkap 4, 2011, 32

(2): 171-177.
[44] RRE, BFER, 55 RRE KRR SEAAR AT UREBE K. MR 53R8E2A4, 2004, 26
(3): 83-87.

[45] Yang GF, Ge ZL, Dai Q et al. A grain-size record from Beijing Region in Northern China; Late Quaternary paleoclimate
oscillation in response to global change. Frontiers of Earth Science, 2009, 3(2) : 164-170.

[46]  BEJFI, #UEE, X010 4245, M3 DU 40 5 1k R 73 Hb 7R 350 oy VA = i DG BB AR R4, s 244z, 2010, 84(11) .
1652-1660.

[47] Chen FH, Rao ZG, Zhang JW et al. Variations of organic carbon isotopic composition and its environmental significance
during the last glacial on western Chinese Loess Plateau. Chinese Science Bulletin, 2006, 51(13) . 1593-1602.

_____________________________________________________________________________________________________________________________________________________________________________________________________________

R 14 0007.31yAFRI2: 2016-1  HAEE  BKkEZE R ST 185%260( mm) 45 F 44 4T 2015/12/16



