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Fig.1 Location of the research section and sampling site
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Table 1 Stratigraphic characteristics of the AYTK Profile in Pamir area, China
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Fig.2  Stratigraphic correlation with oxygen isotope curve of AYTK loess-paleosol sequence ( LR04 from Lisiecki et al., 2005)
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Fig.3 The comparison of chromatic proxies and other indexes in the Pamir Section

m’ - kg™ BRIRES A 43 HOTHIE 15.49% , AL
T 9.38% ~23.66% Z. 8] , {H | TH 45 )2 A0 2 [a] 2 A i £k
WA, 2 IR 9 AR (L RRAE s TOC
PUEE & /b P& 80 0.81 g - kg™, B 3
AT TOC BB e iR A 3.33 ¢ - kg ' 1T}
BAE 4.76 m AL, f /MEAE 5.02 m &b, HAEAL K
0.11 g - kg™,

4 HHE

B DU A b ST g s B 3T ER T 2 B Y B
FNFRSE A5, I AU B S 55 88 7 2% B Be AN ], DA
IO ) B R ) i f e — RE AR R b e A R, i
PR ER DTG | Bk AL i e A A LI I 7= A
55 A A A5 A B A SN UL B A AR B Y
AR
41 ZTEL HEX

DURRWIHORERE R I8 AT HLB S B MIBR R ER 5 5
SR LT AR 7RSS B B LK R R
JEE MR JEE T8 i Wy T U5 O e 2 A/, BT 3l
WO BRI R W RO AE RS L HA (e BEag s /R
A LB AR B T B 43 2™ b " X L7 4
AR ST e, O SERE L 43 S kR
B APUTTE LS a™ b RO (] 4)

R WRSEHE LT SERIRES A 2 A B H O R AL

R® FER ) b 2 R B AN A, o KB MR . S, >
L,>S,, H R* {54514 0.329.0.065 1 0.010( & 4a) ,
{RHAARIAK s HABLIT S 5 A AH I R B &2
FRERAR /N (B 4b) , Fila® b " A G R 500 Bk
0.551.0.637 (¥l 4c A1 d) ., WAKIR AYTK #I Ik PR 45
SN 15.49% , 35 T8 L 5 F X, (545
AN EAIRRIRES [ & 5 L H IR 80 0 50 41
Kol , BURE M IXBRIRER X L™ STk AN K, X 5148
AR XL X PR UTR Y RO ST S SR AR, A
B+ = JFHLIX, CaCO, B i 19 A8 Ab X DX 3 fr 18 3 TR
BA— MR B X RS i A i R
TR BN, BT XA K 2 W R T R AR
WREEAEH] , (i H)Z H CaCO, 5 AR M, B0 £
i A A PR ER AR I R B AT (i R A R Iy v
EP (BFRATAG B 75 45 S W7 78 K IR b X 52
L"5 CaCO, FHIFRA A B CHR,; FL 247
FETEBE L2 iR IR R % 5 = AURRAE (40 L2) | T He 2t
SR TR ik PR R B i v iR AR (40 S0)
AACAFIE L 2 . DI PRS2 A IR IR i X
TEACRARLFRAE FIWFIT R I, i X 2 B2 D) A
MRSRLTTRR Y N 3, AR T FE B8 , R 280 4 10
SUEVE, CaCO, & i B Z Y AT RER A TR X #5747
7T A 9 D A ik R AR 40 5, 1T 52 A 55 U AE K 1)
UREE B 12 R FAE X 358 /0 78 T 50 1 L L IX | Zan



552 4 M 755 o EAK R i X 8 4 1B o B AR R ARRAE By S A i X 337
249 4 359 4
R*=0.329 n=25(S0)
224 3.01
204 25
& =
O el e, . d 2= = = . . 2
z 164 “ =", . R'=0.010 n=85(S1) 5 o R=0.006 n=90(L1)
3 151 oot
144 s e o =
R S S YA R’=0.065 n=90(L1) 1.01 N e
) S oo . e T R'=0.175 n=25(S0)
0.5 Soer e e, Y
D T R=0.012 n=85(S1)
104 . . cl
52 54 56 58 60 62 64 52 54 56 58 60 62 64
SEPELY L
91 ¢ 227 g
. "\ .
. 21 v y=—0.315x+17.333
8 1 . Rad R R’=0.637 n=300
. AR Y
. y=—0.192x+17.333 20 1 > N
% R=0.551 n=300 D
AR B 19
o : "
N .
6 - 18 1
17
54
. : . r r r 16 : . : . . .
52 54 56 58 60 62 64 52 54 56 58 60 62 64
ﬁELY ;’%’EL*

K4 AR/ BT B o0 LT SRR AP A a” b " ZAIZ MR R

Fig.4 Linear relationships among L." ,

et al. " 1 2% BRBRIRES 5 A 9 1) 5 B S B — R 110
TAHKIC R, X5 8 4 b X AR, hn
A it T S SRS T B MFAKR i, A X AR YA [
K /D | R K 20 S B IRV E R A A
I, 7E BT 5 SR X Rk R £ 7 1 5 AU SR X A oG
ZATE AYTK HHEIFAEH , HIRFRER [ 70 & 2ok F8
o LT AR 2 X — & W R PR

w LU AL — YRR IR T
FIF= , FE—E S5 T, ) s e s A B 1Y & BOIRAS
AW RN, X AR SRR & 2 /0 H Bk
R TERERIE HL K & 2 0 AR A KR, A R
TA LT AR 2 5 7 AR 8V T HL K i
O I L N N s i S i e o 2
U L5 TOC #8218 6 R & BRIF K R
XA LT T3 3 AT 0.81 ¢ - kg™, 3 A4 T 1Y
TOC & &=BAK, I AR AT A i — MR
5 LKA R BUUH 0.019, 7E48 N ZE N YA &
PEEAR, AN /IR B2 04 A8 Ak RS 0 AH S PR HE L
ISR L MR, AL S ST 5 LT 5T
RIS . A TR T R A T IR R HL X, 4
Rk /D, e p At XA AE R e 55 , Aol 7 55 AR

carbonate content, organic matter, a* and b~ in Pamir loess-paleosol sequence

DORE ) SME TR T U = A FAR 8, AT f
ZHLIX B TOC & R R AR AL F— AR AR, 1
fE5 a® b AT I 45 R FRATE B 2™ \b"
AR 2R L7 (s AR B I K. L 5 2™ b 2
WATAEOCR , HACREGAH] 0.551 F10.637, 1
yap A Il O S S

ZE LITR SE R LT S RRIRES B 4 i AH M
55, A LT TR S s/, 4 L7 STk s
L* AR R BB KRR E 2405 " FIEE b™ Bifo
SYERN ™ b SO SR LT R SR el
RESRZMA a” F b " P BARRT & AT 06, S8 L7
B 7 1l B R SO A TRt — 2B
42 AEa FEED HEX

HI N W52 285 SR 3 W, 76 HEBR 7K 43 5% i 1 17 10
DU TP A P R SR B i (R R RN B
WA SR R REE 2" b" RAEE
FRAg F R ST RS R R AN AT LB AR X a” b
AN AR SCH a” bt AR R AR IR S A AL
AR HT S (B 5) 45 0 5 ET MR B 4518 . A
SHFEMFK R Hi DX B Rk A AL 580 2™ b A8
fEsZma s, 6 XA Rt i rh | K 5 s & &) 4



Eild %36 &

i

338 ot M
24 1
y=0.057x+15.126
2 R=0.003 n=300
20 - e ..
S PR .
~. 181 . .
: e oy TR I
8 ';-.°: 5.0 et
S 167 A R AL
T
14 R
EROSIRA TN
12 1 Tee &
10
5 6 7 8 9
41 Fa*
24
y=—0.03x+16.113
22 A R’=0.003 n=300
20 1 LAY : : .e
. o . . .
€ 15 ] e . .
o] H PRSI
% 16 :..‘ . .J"." Ry *
Q ® v < 3
R I8 v
14 e A *
. -".-_":!;
12 ° e ve
10 1
16 17 18 19 20 21 22
Wb

3.51

3.0 y=0.137x-0.052
R’=0.060 n=300

TOC/(g/kg)

3.51
y=0.083x-0.771

3.01 R*=0.051 n=300

2.51

2.0

TOC/(g/kg)

1.5

1.0

0.5

0.0

K5 WOKRIRBE ™ b SERERES A LB 2 ] A2t C &R

Fig.5 Linear relationships between a” , b " and carbonate content, organic matter in Pamir loess-paleosol sequence

R AL 5y & AR R B TP ) Fe /R — AR
Gy iR TR AEEME DL R A B B R (H IS
WA HIZE T bt TR A R i e A= 68, 2 DAk
ALY (CINARERE BHERET RG4S ) B TE R
R AR B SR A5 B 4 1 B e kAR AR AR, Bk
M a™ b* AR B H B AR 1 5 =%
YERIEA R R — 2 I RSE

MAKI/R AYTK HITH A 2™ b " BRI ]
P RGEHALRRE, 3 12 (L) RN B S L
B R, R (S,.S)) MNE, X SRE AR 1R
AEHRE (BT 2 R ARE, o T2 i (l) A AH I
(FE3), it RGN AT a® F b™ A E R Buk
] 0.892( Kl 6a) , UtHHGIHE 2™ 1 b~ AR{L RS
AT REAHIR] , I HLAZ 45 T ALY S 25 A

B WEAGRAE R E S AEE b BT
BRIX A M A s s v T B R T %
X WEACEIE AL A 2%, 5 5 H A AR bR iy 25
B A BE B B A 5 Xt S AR At R, A
Kl 3 BRI &R MK R i XGRS a”

ZBIFEAEA AT IR DG 2R | I VAU 45 R TE [l A8 Ak A7
T W1 A E SO0 B DG 2R 5 SIS B Y 20 el 1 =2
AR K a™ b ™ F L SEILSRIEAT AW,
DI S BN SR X, 45 RBR (E 6) .
KIREE L —t HFI R a” b SRR R U G
FF L HE R N -0.582 FI-0.406, 545 L
AHSEMERES AR 0.120, (aTAIAE" B 5E 4 L1
R RN AR R 1) B S (R S i 25 R AL R i AR 4k, (1
PERR (W DTIREE A5 1T a ™ (ELXT AR R 0 i 43 B30 B
TR (E A B BN E] 509% LA F I, % a5 5k L
Bl M RERR X 2™ (E AR AR IR (2, BB SR AR A
R HB-5 B E I G A BT THE 39 b 1 43 A F
B 5 B SRS YOG, R R K AR LA
FE U 22 90 A B+ IS R AR R T
T AR () A IR A T %) B A5 D ot
WA A A T

5T X AYTK i 0 F 2L %k 26.72%107°
m® - kg™ AEYIRIR 3.5 C AEYFEKE HA 74.39
mm , 322 I /KA G 2 AR AT AR ) BT /R FH 55 .



55 2 1]

BRNSE P AR K M DX BT b 3 00 R AR A RRAIE S oty U 3 L 339

T35 T AR A T /N B ) — TR b, F 23
WA ( Xy % ) TEAY /N AT LA SR G AR B k2% 1X.
USRI RAR B IR B AYTK #4355
RUEACRTIEAUN 0.69% , & w4 /D, HEH 44
JEOLZ AR BEASK , BEWTZ M X A ] — ELAR
55 AEXFMAAR R M IX 8+ REVERFIE AT AT ST, BRAS
SRR O A S 1 M X 3 R DU A I R M
Yool B, HL B0 Sk ) R (AN R R
0 EHERAT AR ) | X A 35 R R B R R R B )
(CANRERRR™) 77 A T — 2 BRI . N Z WA OK R B XA

22-
a
211
. 201
=}
i
# .
191 y=1.438x+9.956
R*=0.892 =300
184
174
5 6 7 8 9
21 FEa*
40 -
C
351 y=-2.088x+65.778
: Ts e R=0406 n=300
20 e L. .
£ 307
E
2
SEPLE
= 201 : sl
15
10

T T T T T 1
17 18 19 20 21 22

I ) AR R ORISR AR T X a " (H 5T
R R ) S BRRE PR ) (AN AR BT BHERAT 45 ) AR,
T R AR A AT LS R, PRIt B S 20 ™ S s
I AR ME AR R B S . 25 L FTik, MAoKIK AY-
TK FIRZLEE a* XA R L™ b U, Hd
AR —E B JRBRE , 255 R AL R 5 AU 1 b
RE S 4 B ) B b — 7ty IR GC SN R
AR LA SRA TEAL AE A 00 B — A R A AR el
TEfE R RS AL IR A — 2 B JR BRI , I B4 5 BE
i S4B S R AR A R

40 1

351

y=-3.081x+50.036
R’=0.582 n=300

304

251

AL/ x 10°m’ kg

y=0.451x+0.184
« R=0.120 n=300

WAL=/ x 10°m’ kg
8

T T T T T T
52 54 56 58 60 62 64
SEPEL*

Ko MWK/ZREL a™ b PLE SRR ZIAIR LR

Fig.6 Linear relationships between a” ,b " and magnetic susceptibility in Pamir loess-paleosol sequence

43 MAKRAYTK ETBETUEREET
MASK R AYTK ¥ 4 #1165 52 45 4 1) 22 fb 5 B
+—it e R HAA R AR X R OC R, S R A
HE 2 8Os bR B A, il HIES, )=,
L A B E (RS 2" b B E (2T
) R\AEZ P BB W AR g, AR BT BEK
HE, AT 20 ) KAk T 398 38 A P 3% 7 A8 ik
PSRN A BRI REYE BT ) (RERR ) 3G n, i xF o)
—FREPER ) (ARERAT) AR BN 5 3 — A5 FT B 7R X

IR AR — B T (i, AL " AR {E A BIAR
SO o TTEPN= ey = P 2L DR | B W73 2 I NI £
(9, REIREAL R AAL TRAE, A E sl MR 35 25
B HAEAR AR I Z I W TARA S 508, A AAE
FH88 , BKRR D AR BERAIE 5 vty L8 S, I L 238
W LTS o F b BTN, WA R A% )
R WA 1 A B, WM XA X — Py S
WARREE D Tl TR T AR e, 2
TURREARME . FARSS® 5 wr AAE 79 XUXGE o



340 A A= SR i+ %536 &
ﬁ{myﬁiﬁ%miﬂ%ﬁg ﬂ:fﬁ?ﬁﬁ{%ég%%z’i*ﬁgii , J‘%fﬁ‘ tative and semi-quantitative relationship research between the topsoil
Té%ﬁﬁ%’fﬁﬁ'f‘t E@@m*ﬁﬁ[%—m: 3 color and climate [ J ]. Science in China ( Series D), 2001, 31

5 LT, G HE Al — iR O SR B kD L | |
. B o — - [6] SunY B, He L, Liang L. J, et al. Changing color of Chinese loess
E"J’fhﬁﬁ*ﬁk‘&]‘ ’ Eﬁi_ﬁi%?ﬁuﬁﬁ ':F'L:;}‘;H\:’fm/{’@&" geochemical constraint and paleoclimatic significance[ J]. Journal of
WIS PR IZES R, BEWS B MIMERf P 2 AN EE Asian Farth Sciences, 2011, 40(6): 1131-1138.
%iﬁgﬁ%%/ﬁﬂs EI/\J HTJ’%CI’%:‘?[—F o [7] DingZ L, Yang S L, Hou S S, et al. Magnetostratigraphy and sedi-
mentology of the Jingchuan red clay section and correlation of the
5 é:gl:ib Tertiary eolian red clay sediments of the Chinese Loess Plateau[ J].
W - A B 2 Journal of Geophysical Research; Solid Earth, 2001, 106 (B4) .
(1) MAKIR AYTK B+ F 1 € 5 45 R 1Y 20 B 32 6399-6407.
W, 5eBE LT 2B i " b AOREIROR WISZWRR ) i, gk, Seiivk. oh B0 6 2 S A 3 A s 0
B B A ML & B A S M TS , L6 7 0y 8 B[], HERAE,2010,39(5) :447-455. [ He Liu, Sun You-
%Xﬁ?%‘:ﬁgﬂ}ﬁﬁ%o bin, An Zhisheng. Changing color of Chinese loess: controlling fac-
(2> éIE a* ﬂ]iﬁﬁfﬁ b* i@i’?{f% i Eﬂi i E/‘J /% éjﬁ‘ri tors and paleoclimatic significances [ J ]. Geochimica, 2010, 39
) ) o 1 Sp 1 g : (5): 447-455.]
A, RATRAFHOMXHE, ANEMZETAIG o) 1y pm sk, 5. s - e ammie
SR T BB — B B G TR S DA PR T 1L ) ). P K2
(3) 2% a" FEH PR AL D RS SR FURRLERT) ,2010,38(5) 9297, [ Ding Min, Pang Jian-
BAHL , HEH 1z|§ BT YRS ERER S0 gli, Huang Chunchang, et al. Chroma characteristics and its climatic
m%o significance in Holocene Loess-paleosol sequence: A case study of
. . . the Holocene Liangcun profile in the western Guanzhong Basin[ J].
( 4) Tj_i rl]E 7K ;J_< ﬂﬂ S é E & Xj‘/:\‘ ,@g Q /H: uﬁ m ﬁi Journal of Shaanxi Normal University ( Natural Science Edition) ,
B, SRR TRIIRES S T BEE ZR 5 M 2010, 38(5) ; 92-97.]
Bl MK S 2 M X S A A R (101 FoMsh, DX, 0 K, 5. Ber PHRUEE 5 B 8 bty £ 8ie3)
B BOTLE AR R MK ER A (L[ SHCRFGE ()], OB, 2015,33(3) £ 537-542. [ Gao
&k/ilﬂk P ,_—%_l. ok Fi%— i /ﬁ_ %7"7&*{1% g% BE Pengkun, Pang Jiangli, Huang Chunchang, et al. Chroma charac-
%5 B ) teristics and its significances of the Chafangcun loess-paleosol pro-
file in southeast Shaanxi, China[J]. Acta Sedimentologica Sinica,
£ % Lk ( References) 2015, 33(3) : 537-542. ]
[11] Yang S L, Ding Z L. Color reflectance of Chinese loess and its im-
[1] MR35 B A, HHE2E8 (B [M]. BEERE JFALTE, RIS, plications for climate gradient changes during the last two glacial-
SEPE. AU RReAH BRAL, 1981:19-20. [ Kovda B A. Agrology prin- interglacial cycles [ J]. Geophysical Research Letters, 2003, 30
ciple[ M]. Lu Baoshu, Zhou Likai, Wu Shanmei, et al, trans. Bei- (20) ; 2058.
jing: Science Press, 1981 19-20.] [12] R BE 7N . TR AL BRI A
(2] XUAA. #E5HE[M]. dbs0. Bl L, 1985 1-481. [ Liu TR 6 5 SRR T, 22 RS2 R (A &
Dongsheng. Loess and environment[ M ]. Beijing: Science Press, Bl2ERR) ,2009,45 (1) :12-19. [ Xu Li, Miao Yunfa, Fang Xi-
1985 1-481.] aomin, et al. Middle Eocene-Oligocene climatic changes recorded
(3] Pedehh, WK, BRI, &5, DUV b e 2 Hb 457 T XU+ by sedimentary colors in the Xining Basin, in northeastern Tibetan
LR B s R AE [ J]. ML 2= 4, 2011, 66 (11) : 1562-1573. Plateau, NW China[ J]. Journal of Lanzhou University ( Natural
[ Pang Jiangli, Huang Chunchang, Zhou Yali, et al. Holocene Aeo- Sciences) , 2009, 45(1): 12-19.]
lian Loess and its pedogenic modification in the upper Hanjiang Riv- [13] REME, HAEE, KEM % IGE 20 13 ~4.4Ma AHTTERY
er Valley, China[J]. Acta Geographica Sinica, 2011, 66 (11): BOAC S SR AR DT [ T]. D4R, 2005, 23 (3) : 507-
1562-1573.] 513. [ Song Chunhui, Bai Jinfeng, Zhao Yande, et al. The color of
(4] S8, Er, RHIM, & @GR SRR B[], lacustrine sediments recorded climatic changes from 13 to 4.4 Myr
Ve B2, 1990, 14 (3) ; 31-35. [ Zhou Wei, Wang Qi, Zhao in Linxia Basin[ J]. Acta Sedimentologica Sinica, 2005, 23(3) :
Qiyuan, et al. Color variation of surface sediment in South Bohai Sea 507-513.]
[J]. Marine Sciences, 1990, 14(3) : 31-35.] (147 ZE RAHE, £ T 81 7w 25 8 1 80 w6 B2 A8 AL RRAE Kty

(5] MaWER], /M, 205 1, 4 36 4 B 6o R A= f e 1k 38 2 o e o6
RWU5E[)]. HEBLE (D #), 2001, 31 (870 1) 175-181.
[ Yang Shengli, Fang Xiaomin, Li Jijun, et al. Studies on the quali-

SERE[T]. MERIA BT 2% 4, 2014,5(2) : 67-75. [ Li Yue,
Song Yougui, Wang Qiansuo. Chroma characteristics in the Zhaosu

loess section and its paleoclimatic significance[ J]. Journal of Earth



55 2 1] 73

ANAE PRI 2K s DB B 0 B AR A RRAIE Rty U

341

[15]

[19]

[20]

[21]

[22]

[24]

Environment, 2014, 5(2): 67-75.]

X, E5, ZR AW, S m AR G R R BRI B
SCLIT. 98 M BT 5 4 DU 28 b BT, 2015, 35 (5) : 143-151. [ Liu
Feng, Wang Hao, Qin Yifan, et al. Chroma characteristics of the
Zhoujiashan Xiashu loess profile in Nanjing and its significance
[J]. Marine Geology & Quaternary Geology, 2015, 35(5); 143-
151.]

T /NG R AR A AREL A 24N 2 60ka LUK B ZE K T-4E RUE
AREEMERIFT[T]. BleFiim i, 1999, 44 (4) :436-439. [ Fang Xi-
aomin, Pan Baotian, Guan Donghong, et al. The instability re-
search on summer wind since 60ka years in Lanzhou[ J]. Chinese
Science Bulletin, 1999, 44(4) :436-439. ]

WR— BR6Rg B T, 4. RIEBLE . — AT RS L
RAHEIR[T]. T 5 X H3H,2006,29 (3) :309-313. [ Chen Yi-
meng, Chen Xingsheng, Gong Huili, et al. Soil color-a new sensi-
tive indicator for climatic change[ J]. Arid Land Geography, 2006,
29(3): 309-313.]

Zhou L P, Oldfield F, Wintle A G, et al. Partly pedogenic origin
of magnetic variations in Chinese loess [ J]. Nature, 1990, 346
(6286) : 737-739.

B, XU, S0, 45 SRR S0 0 K 1L X -
AR AR N R R[], TR X, 2011,34( 1) ; 124-
132. [ Jia Jia, Liu Xianbin, Xia Dunsheng, et al. Magnetic proper-
ty and its dominant fact of loess strata in western Tianshan area re-
corded by Kansu section [ J]. Arid Land Geography, 2011, 34
(1): 124-132.]

B, UM BV S BT P B ) TR O SR P R L DX
WA B SR B XWIR D], P EY B, 2011,31(6)
1406-1415. [ Jia Jia, Xia Dunsheng, Wei Haitao, et al. Magnetic
property and paleoclimatic implication recorded by AXK sequence
in West Tianshan area[ J]. Journal of Desert Research, 2011, 31
(6): 1406-1415.]

SLHOME MR T, Eh 00, A BT SR AP A DX A0 B 2 A
B HCHR I3 SCRIR [ 1], 55 AR 9T, 2010, 30(5) : 902-910.
[ Xia Dunsheng, Chen Fahu, Ma Jianying, et al. Magnetic charac-
teristics of loess in the Ili area and their environmental implication
[J]. Quaternary Sciences, 2010, 30(5) : 902-910. ]

B BTSE P XU B o SRR A AR AR [T ] R E Y
7%,2001,21(4) :380-386. [ Ye Wei. Study on magnetic suscepti-
bility of loess and paleosol sequences in westerly region of Xinjiang
[J]. Journal of Desert Research, 2001, 21(4) : 380-386. |
NTER R, D /MR B AL A b 0 S i B i Ak
FEFAELT]. 22N R4l (AR B L 2007,43(2) : 7-10.
[ Shi Zhengtao, Dong Ming, Fang Xiaomin. The characteristics of
later Pleistocene loess-paleosol magnetic susceptibility in Yili Basin
[J]. Journal of Lanzhou University ( Natural Sciences) , 2007, 43
(2):7-10.]

WRAS , B R, B9 ORE, A5, vl L R R o X Al SRR
ERZE )], TR, 2016,39(4) :761-769. [ Chen Jie,
Yang Taibao, Zeng Biao, et al. Magnetic susceptibility features

and influencing factors in Pamir, China[ J]. Arid Land Geogra-

[25]

[27]

[30]

[31]

[32]

[33]

[34]

[36]

phy, 2016, 39(4) . 761-769. ]

Wi %, FT RS F1 GIS BYZR AR R i vk 1 I 40 472k 28 A 1
FE[D]. 2, 22 K2 2012, [ Zeng Lei. The glacier variations
research in the eastern Pamirs plateau during the last 40 years[ D ].
Lanzhou: Lanzhou University, 2012.]

3. AR S A M X5 ] R R 3 X MISS LR B %
PERRAE BB AR TS [ D] 22 . 2 N K %%, 2016. [ He Yi.
The loess research on magnetic characteristics and environmental e-
volution in Azov region of Russia and Pamir region of China since
MIS5[ D]. Lanzhou; Lanzhou University, 2016. |

Lisiecki L. E, Raymo M E. A Pliocene-Pleistocene stack of 57
globally distributed benthic 8'8 O records[ J]. Paleoceanography,
2005, 20(1) . PA1003.

AYEE R, HPAR, 45, S 8 4 —f 3 B AR AL RFAE
3T RO SRR L T] . 2N R4 ( BARFR AR ) ,2012,48
(2) :15-23. [ Shi Peihong, Yang Taibao, Tian Qingchun, et al.
Chroma characteristics in the loess-paleosol at Jingyuan section and
its signification to paleoclimate[ J]. Journal of Lanzhou University
(Natural Sciences) , 2012, 48(2): 15-23.]
HPRER, R, kR 8%, 4. 75 5 IR H1a DU g fL 5
B HHRIE 3 L T]. YU, 2011,29 (1) ; 143-150. [ Tian
Qingchun, Yang Taibao, Zhang Shuxin, et al. Magnetic suscepti-
bility and its environmental significance of lake sediments in Tibet
Plateau[ J ] Acta Sedimentologica Sinica, 2011, 29 (1). 143-
150. ]

Bascomb C L. A calcimeter for routine use on soil samples[]J].
Chemistry and Industry, 1961, 45. 1826-1827.

Shi P H, Yang T B, Tian Q C, et al. Loess record of climatic
changes during MIS 12-10 in the Jingyuan section, northwestern
Chinese Loess Plateau[ J]. Quaternary International, 2013, 296
149-159.

WRiz , BRER , 200 45 G 1 )11 B 0 B0 T 0 1 B2 S 8O
AR SCL )], HUBE RIS, 2002, 48 (1) :38-43. [ Chen Yang,
Chen Jun, Ji Junfeng, et al. Whiteness intensity in Luochuan loess
sequence ( Shaanxi province) and paleoclimatic implications[ J].
Geological Review, 2002, 48(1) ; 38-43.]

BB, A, AR, . FRIETEIL T R IXUH FR IR
BlETEPR SRR R [T]. 9 1 BT 5 26 DU 42 4 BT, 2013, 33
(4) :77-85. [ Miao Yunfa, Yang Shengli, Zhuo Shixin, et al. Re-
lationship between the color of surface sediments and precipitation
in arid Northwest China[ J]. Marine Geology & Quaternary Geolo-
gy, 2013, 33(4): 77-85.]

B B R Y CaCO, IR T]. TUAR2HR, 1993, 11
(1) :136-142. [ Zhao Jingbo. CaCO; and sedimentary environment
of loess strata[ J]. Acta Sedimentologica Sinica, 1993, 11(1):
136-142. ]

Zan ] B, Fang X M, Yang S L, et al. Evolution of the arid climate
in High Asia since ~1Ma; evidence from loess deposits on the sur-
face and rims of the Tibetan Plateau[ J]. Quaternary International ,
2013, 313-314. 210-217.

Wit , R Ji5 5. PRI 1 CaCO, FIA HLER i



342 A A= SR i+ %536 &
Stk AR AL B SR bR 9 Jm IR [ 1], P M5, 2003, 30 [39] BRESE, #/NE, 30, 45, W T 5 K 2t S i s b
(1):99-104. [ Xie Yuanyun, Li Changan, Zhou Jia, et al. Varia- B PG RUASE X A et TR S s W e S A [0 ). AR 0 Al E Y
tions of the CaCO; and total organic carbon contents in the Minhe 2006,26 (6) ;: 881-887. [ Chen Fahu, Huang Xiaozhong, Yang
loess and their limitations as climatic proxies[ J]. Geology in Chi- Meilin, et al. Westerly dominated Holocene climate model in arid
na, 2003, 30(1): 99-104.] central Asia; Case study on Bosten lake, Xinjiang, China[J].

[37] Torrent J, Barrén V, Liu Q S. Magnetic enhancement is linked to Quaternary Sciences, 2006, 26(6) ; 881-887.]
and precedes hematite formation in aerobic soil [ J]. Geophysical [40]  FERE, W, RI4E, 4. PH XX A8t ORI d s
Research Letters, 2006, 33(2) . L02401. R SR [ T]. BleFi i, 2007,52(9) : 1042-1049.
[38] XUFH4, XIARA: Heller F,45. # +I0R R0 5l SR 18 42 [ Jiang Qingfeng, Shen Ji, Liu Xingqi, et al. A high-resolution cli-

W[ T]. HPUL BT, 1990, 10 (1) :42-50. [ Liu Xiuming, Liu
Dongsheng, Heller F, et al. Frequency-dependent susceptibility of

loess and Quaternary paleoclimate[ J]. Quaternary Sciences, 1990,

matic change since Holocene inferred from multi-proxy of lake sedi-
ment in westerly area of China [ J]. Chinese Science Bulletin,

2007, 52(9) ; 1042-1049.]

10(1) : 42-50.]

Chroma Characteristics and Its Paleoclimatic Significance in Pamir Loess
Section, China

CHEN Jie, YANG TaiBao, ZENG Biao, HE Yi, JI Qin

Institute of Glaciology and Ecogeography, College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, China

Abstract; Loess is one of the most detailed terrestrial widespread high resolution archives of climate and environment
change, the study of the loess-paleosol sequences in Pamir allows one to assess the changes in the environment and
pedogenesis over the interglacial and glacial epoch of the Quaternary period. However, deciphering such amount infor-
mation requires multi-proxy to investigate the temporal process of aeolian dust and paleoclimate, which is important for
understanding the forcing mechanisms of past climate in Pamir region and also for predicting the future regional cli-
mate changes under the global warming background. Soil color, one of the sensitive proxies for paleoclimate, has been
widely used as an indicator of chemical and biological properties as well as the soil-forming process in the loess study.
In view of above analysis, combined with magnetic susceptibility, calcium carbonate and organic matter proxies, this
paper measured the chromatic proxies to investigate the spatial and temporal variations of soil color and their major
controlling factors at the Pamir loess section dominated by westerlies. The results show that the introduction of chroma
could compensate for defects in paleoclimate reconstruction when magnetic susceptibility cannot record the process of
climate change and soil development well. In the process of loess accumulation, lightness L.” , to a large extent, was
dominated by color components a“and b ", furthermore, may be correlated to the substance that affect color compo-
nent a” ,b". Redness a” and yellowness b ™ were controlled by the similar climatic factors and might process the con-
sistent color material because of their relatively high correlation. Largely influenced by the categories and contents of i-
ron oxide and correspond well with magnetic susceptibility, Redness a” could indirectly reflect the climate change and
pedogenic environment in this region.The relationship between chromatic proxies and magnetic susceptibility indicate
that magnetic susceptibility and a” show a positive correlation, for L” it is a negative one; this is due to the fact that
their dominating matter is different. Only the combination between chromatic proxies and other climatic proxies, could
we reconstruct a reasonable and reliable process of climate change in the Pamir region.
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