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AITTAR D (0 AT 22 5 0 A8 B2 R A7 60 L o0 A 25 5
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TR 1 e 70 7 2 XUl M AR A P T, LA ST D A By
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AR AU D AR 5 S 2 1 e A R o e 2 LA
PRy & KB, AR BB K i 569. 1 mm,
SRR 3.5 C L A& 2 PR R -5 0 i 0 5
) B 2% 32 KV A B 2 AU 52 T 58 38 114 4% 28 XU
RZ XU A HERR R 225 0y . HS #TH AL T 2B L
A WG IR T B AP X AT 25 B R0 T A T P AR K
P LUK S K T A 0 Y Y R T AR BB PR S AR L
- 5 A 2 AL AR AR FE VT T3 (& 15 Ye Qixiao,
1991, J2 8 [ AR b 1 DX 575 Y 28 i 780 3] g

THS %571 (126°47'27. 77"E, 45°47' 26. 29"N) i
F HS HHiL 2 50 m, SR B 5 5l ) 4 98 kL B 4
B EAR BEAT B BRIBGES s B BRR E 104 m, A SCE
SO EERZY 50 mo M2 AT HESE, Hh 0~28.3 m
WG IRUEE L 28. 3~49. 2 m K¢ L 4H (Zhan Tao et
al. ,2018) , A fl R i 430 S A LSRRy T4
M+ 2, AW T (Zhan Tao et al.,
2018) .

(D0~0.7m, BERXLZE, TREMYRAR,

(2)0.7~28.3 m, bR B R LR 5 R A
Wb A+ H 2 ARIC S0€0. 7~3.7 m)  L1(3. 7~
5.7m).S1(5.7~8.2 m),1.2(8.2~11.7 m),S2
(11.7~13.3 m).L3(13.3~16.6 m).S3(16. 6~
18.4 m) . L4(18.4~22.4 m) . S4(22.4~24.2 m) .
L5(24.2~28.3 m), t# B 02 B A L 1P BRI,
KEBS B SRR E SRR T B 5K, A 28 2 A
ELA 50 5T O 22 A PR R R R AR LA

(3)28.3~49.2 m, B 52 B4R B 68 20 5T &
+ L HiE e F KA R bR AR )R, 28.3~
29.05 m:FREFEE 2 BB A L& =R,

[=1#) #bs Sand %< Jt °F* JiiThe Northeast China Plain
[Z 1l ik Mountain[® JHS#| i HS section
=i i River  [X]THS%5 {LTHS core

Bl 1 ARACFEAF THS &L HS F) 1 (1) 2
i B (#i Zhan Tao et al. ,2018)
Fig. 1 Location of the THS core and HS section
in the eastern part of the Northeast China Plain
(after Zhan Tao et al. ,2018)
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al. ,2014;Lan Jianghu et al. ,2020) , A& ¥ 5T 1 Bk BR
AR A AR T BE R A E o B Al I i TR BE R
BRI RE 23 B E D 550 C A 950 C L I HOW PRIk
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FEE Agico 24w A 1Y KLY-3 - WA A % 1k A0
i 7 ERN AR B M BT 5 BR ) BEAE 5T T A A P
A B 52 R S 0 % e

SRS COSL) BE i 1 iy A0 B AE b 15 b 722 )5 b
J5TBIF 5 I 4l 7% gy g 2 B 58 AR S e RO AR A
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0. 25 @) &b at K7 T A 27 e 6 U5 55 36 = AT 4
rn N L4 IR 22 5 76 7 [ A 4 5o m) AR 77 1) EMX1/6
7 ESR {Z5- M 515 A% I %t 56 B85 09 B 54T ESR
5 S A o N RS TR A% ol b b 5 B 5
B 3 Bl i o >kl ELEMENT 48 8 14 5T 3% 7
BT ASCHEA T B 55 70 o K 3 J ARG 0 2 A AR 1% (ka)
=P 5 #HE (GY) /D 4EF & (GY/ka) » 11 B4 5 1
ARy . DL SE B AE A AR R b S 5 BT R Bh
5 R L SR
2 THS %5 L5 /R i 41 4 52 28 AL R AR

5k AR X
2.1 LWHER
2.1.1 EEL HTHHEE
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16. 7158 + 2 L1,1L2, L3, L4, L5 #,6" (- F 45
WA 19.71,19.40,19.19,19. 92,19. 41, My /R
b B AREIIMEIR F: LA>1L1>1L5>12>13>S0>
S2>>S1>84>S3, KMy LR E /N B L2 E
KRE S5 &AL o7 1924 R] L i il 2672 Ak R A
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() S48 43 B K 6. 28.6. 11.5. 72.5. 35.5. 42; # +
B L1, 12,13, L4, L5, a" By FH M 2 5 N 6. 23,
6.15.5.61.6.12.5.69, MIRIEL o B KE/MRIK
H:S0>L1>12>14>S1>S2>15>13>S4>
S3, AHXF L™ 67 MM & sa” WAL RRIE RIS 2% JF R
RO R PERRAE i R a5 L o iyAs
LA R —3. HL55Hr, Bl 58 S0 RLAk, B
T)Z L2 L EJEAL o B RBI/MRIR . L1>12>
S1>82,# 1)z L2 LR 207 a” B K E/MKIR A -
LA>L5>13>S4>S3, X AN Z M #B T % +
JZH a” KTl L8582 RHE .
2.1.4 a' /b BITLHHE

THS LW /REH o /0" W F¥{E R 0. 32,
AL 0.27~0.37, 8 B T2l o /6" B
EoHLEZE® RN AR RS .
8 S0, S1.,S2.,S3.S4.a" /b - ¥ 18 4> 9 K
0.34.0.35,0.32,0.34,0.33;# 1+ )2 L1,L2,L3,
L4 L5 H,a" /b7 WS 4E 43 51 S 0.32,0.32,
0.29.,0.31.0.29, MG/REH o /0" K BI/MKIK
HJ:SI>S0>S3>U>S2=L1=12>14>13=
L5,a" /0" AR HI)Z KT8 )2 M5
oA EMTFERE o /0" BE N LHEZEEE -
2SN i e R AR LSS LT A o7 iy ih
LA
2.1.5 REREHTHIFE

BE A BE 2% JB HE f RE S  ER A E  EL P R B Ok
. X 550 C miibbe gk i, THS B LG /K I 24 1
W 82 S0, S1.S2., 83, S4, HOF B A 4 K
5.51%.4.94%.5.43%.5.46%.5.77%; ¥ + )2
L1.L2, L3, L4, L5 v, P M 49K 5.32%.
5.34%.4.97% .4.81%.5.12% , My /RIEH bR &
R FN/NMEIR R : S4>S0>83>S2>1.2>1L1>1L5
>13>S1>14, Bk S1 W{EE /N, FHoAth 2 7 35 3= 3L
B SRR OR A R /D B A i A A
tEa#H s L o" i &M .5 o /07 Byl 4
ol % F 950 C milhbe 2k ik, THS HhfL MG /R ALY
H 4 8 2 S0, S1. S2, S3, S4, O ¥ {H 4> W K
1.68%.1.07%.1.40%.,1.31% ., 1.56%; # + |2
L1.L2, L3, L4, L5, F - {E 4 5 K 1.05%.
1.21%.,1.37%.,1.60% .1.33% ., My /R Bk &

A B MK R R : SO 1.4 >S4 >S2>1.3>15>83
>1.2>S1>1L1, o A AR f
2.1.6 FEUERMTUEHLE

THS B fLMG /R B Iy 13 S0.S1,S2,83.,S4
wp B AR B B 23 B 35. 17 X110 m® kg,
28.97X107°% m*/kg.23.96 X 10~®* m*/kg.21.63 X
10 ° m?*/kg.19.12 X 10 m?/kg; # + 2 L1.L2,
L3.L4.L5 th, 57 & Ak 32 0 - S48 43 1] hy 42. 06 X
10¢ m’/kg.36. 05X 10 ¢ m’/kg.43.24 X 10" * m’/kg.
42.21X10°° m*/kg.38.1X10 ° m’/kg, Wy/RUEL
P A A i KRB MRIK K L3 >T4A> L1 > 15>
L.2>>S0>S1>>S2>S3>S4, i 75 iy 32 {E /)
Gl AL E NGRSl Sl E e o =195 s e e
SEREAL A AR BN AH B, 5 Bz 357 v {7 A I
(B -y - S R Ak 2R E B R AR A — B (Begeét et
al. ,1989,1990;Chlachula et al. ,1998,2003) , H il
LA RS LM o &R, 5 o /b7
) it 26 AH I
2.1.7 REMERFFME

BT AW 5T # B (Zhan Tao et al. ,2018), THS
BifL 28.3 m DL b 2 W IRV AL - B R AR L A (B
REAR DA KR 20 43 8 4 5 B KW JE gl i B
1 S w5 () =y 1 S S 1T o = 5 R L |
HIE R, RS 58 2h L 32 R HLUBUR B 2 L ST
R R U B LT R, KT 855, RS iR
WURLAL D BB AU . AL B AR AR RO
T T RE SOEBEE (OSL) L HL 7 [ Jig 2h 4 (ESR) 4E
W44 ) A Y S A AT SRR N 2R AT 1, THS B
FLFN HS F e b ER 2 SR R A SR L, T ER 2
K e R 5 K PR R B 58 B 2R AR E IS L 3R A
THS £l 28. 3 m &b R4y 476 ka, 75 Bl G IR I
WA RAERS . AECFE AL OSL W45 L% 1,
ESR Wit5 45 R IL% 2,
2.2 it
2.2.1 REL WMEX

TURR W B REURE B2 W B L IR R % 2 R ML
HEHESE W L 17284k (He Liu et al. ,2010), 7E
S 6 T A B B L R RS 32 R B e Ay 3y
FOR o 2 /s . E ARG e A Ry 8t b R R
W9 W A7 AE X L 2 A A 2 3 9 A T A B 5 )
# 2 (He Liu et al. ,2010),

ZW58,550 C il bk 2 5 o i R
BLJTT Y &5 f A8 1k o 35 TE AR G, 950 C il be 2k i 15 B
-l B kR AR 8 4k B 35 TE AR OC (Li Xinxin
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F1 FIFEFR THS SHFLHRAERAL(OSL)HNELER
Table 1 The optical stimulated iuminesence (OSL) dating results of the samples from core THS in the eastern
part of the Northeast China Plain

B U “Th VK ey $H B it A R it i

A (m) (X107%) (X107%) (X107%) Tk D) (Gy/ka) (Gy) (ka)
0.8 32.946.5 51.9+1.1 729.0+14.2 10 4.14+0.2 30.5+0.7 7.4+0.5
3.3 33.946.6 49.940.8 781.6+15.6 11 4.1£0.1 169.1+18.6 41.645.4

R2 FAFEFRE THS $hflE R FHRERLIR (ESR)MMFELERR

Table 2 The Electron spin resonance (ESR) dating results of the samples from core THS in the eastern

part of the Northeast China Plain

B st S T U Th K.0 Bk Ligiibss AR5 AR
(m) (X107%) (X107%) ¢Z9) ) (Gy) (Gy/ka) (ka)
2y 28. 00 2.08 12.40 3.16 23. 70 15704201 3.19 492425
24 29. 50 2.17 12.10 3.02 36. 40 1248+78 2.52 495431

et al. ,2014) . A3 i b K i 3% 43 00 R 2 A HL IR
FBRIR L & . 70 Hr L™ 5 550 C i e 2k i 2 1]
MIC AR, R B L BlE Ok B 3 i T R AR, O HL7E A8
R H AR B X BAT Rl X He e () 2)
AHICME S Ml 2 (I 3D, A 35 oA 4 3 6 A0 6 6
F KRR R =0. 3487, X KA YL & &M
foifl L REBAMEENR, LRy P A
BT — & A W A AR BR B8 T 1Y 7 W0, 7 — 5 S A
T TS M SR AR B A K ORI AR B i R L T
XHRE KR Z R HHECR . AR B
KA 2 R SRS AR T A LAY AR AR
5 T AE A5 FE VR T 1 HL IR K & /D 10 If 31, A Bl A
B s AF T A BT RY 7 4 AL R (Gao Pengkun et
al. ,2015) . FIHE P L (72 A0 AT BE S X X 4k e 7K
AR Y SRR L B4R s i i R
W . B KB 2 AR T AR T A HLBT Y BB i
LR L E R R SR R A T
PR R AR BB . TRy S
L3~ T ¥ S % (Wu Yanhong et al. ,2004;
Wu Jian et al. ,2009) , 5 ¥ + UL Py 9 <A = L
—
XL 5 950 C i b 2k it Z ] Y 56 & 5 AH G
P AT s (& 3D P A SRR 22 R R B R =
0.0223, 3% % B 16 A 3 IX % B2 #h %F L° 19 5% m
RN
22.2 AEa MEEDL HEX

T R BIF 58 45 2R 2 WY 7 HE BR K 23 52 i 1 15 D0
v R PURR Y kA B R R ORERET AN
PRk A o & i i B 2RO o 07 K
H: AR %) 3 A (Baumann et al. , 20165 Chen Jie et
al. ,2018) . 7E AL S 72 L R 5 Wis S 5 o1
i B W) RN Gy K Ak R, B ) Fe /RS —F

NG EBM TR ML KR BT, (HHE
SR EHEE G W E DURR IR B 0 AR [R) 1 & A= 5% 48
2 VIR EACY) CAn Rk VBT LR BR 48D 1T 5K
T+ rh A SRR T A B L Ak R R AL
AR o b7 WER ., lad RGN LI o
b R FEIEH K KR MK REEH R =0.5466
(B O BB o 10" 2810 9Bk E AL A A, IF
H 245 T ALY S 45 1 FL L A 2 R D 2% 4 4 i
ARSI

B2 &R A A L BT 28 AL X " o7 5w B/
(Chen Jie et al. , 2018), A ¥ a6 4y 5 [F
550 C 5 950 C i i b 2k & MO SC M 20 i 0 (18 5D s
HAH & & B R 43 9 4 0.0497, 0. 2551, 0. 0187,
0. 0113, AJ HITEA L XA HLETX @™ 52 W {055, % b
ARG, BKEREEXS o (0" AR /N, T o [A]
550 Chelk i B W FH ARG, 5 550 C Rk i il 4k
JHE 15 P R AL A e 8 WA Y O AL S ke 32 I 0 A
U R 2 AW R B A3 B I 5 T 8 1
[ 0" B, 458 IZ I A PL BT R D R B
2R TR . VTR .m0 HAE R
A% (Wu Jian et al. ,2009), 58 + W Y 1Y
A R SO R

Z0rHr s Bty L4 So LU, LB 2 L2 AR,
BARETWAREMERRADL TE 20« KT+
32 B RRAIE o {HH: i 2 5 H At iy £ 9 78 Ak R E AH {2
PR 2 — 26 (B 2), SR 5 B 4 S XA [ L AT R
AF TR AR 1 DX 9 AN RE AR 47 b A o S B AR PR F8 4
AR /R S v e T A2 Ak, R G i Tk — 20
WAWFF . b7 R B L2 KT 2 W AE,
ol £k 55w A 2 0 i e AR AR A — 2. e A LR A
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Abstract

The study of the chroma on the Huangshan (HS) Profile in the eastern part of the Northeast China
Plain, a typical Quaternary Profile in Northeast China, has not yet been reported. Through study of the
high resolution chroma parameters of the Harbin Formation loess-paleosol in the Tianhengshan core,
correlation analysis was carried out with ignition loss, and was compared with the curve of magnetic
susceptibility and grain size. The results show that lightness L.* was dominated by the content of organic
matter mainly. Largely influenced by the categories and contents of iron oxide and correspond well with
magnetic susceptibility, yellowness 6" could indirectly reflect the climate change and pedogenic
environment in this region. At the same time, yellowness 6* was dominated by the content of organic
matter. Redness a” and yellowness b* were controlled by the similar climatic factors and might process the
consistent color material because of some correlation. Lightness L, yellowness b* , a” /b could be used
as good indicators of climatic change. Only by using the combination between chromatic proxies, magnetic
susceptibility and grain size, we could reconstruct a reasonable reliable process of climate change and the
evolution history of paleoclimate environment in the eastern part of the Northeast China Plain since Middle-
late Pleistocene. Considering the 28. 3 m of Tianhengshan core as the boundary, redness a” and yellowness
b* were obviously changed. It reflects the significant change of sedimentary environment, maybe indicate

that Songnen paleo-lake disappeared at 476 ka.

Key words: chroma; loess-paleosol; climate change; the evolution of Songnen paleo-lake; the
Northeast China Plain



