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Fig. 1 Study site and Nihewan Basin in China
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4 C ages of ostracode shells in Jing’ erwa section
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J95
J152
J283

Tka-14021
Tka-14022
Tka-14025

NI KT
VIR 2~

RIS

28,350£130
30,570£620
39,080£280

95cm
152cm
283cm

2.2 am
FEAFN T ARAE Y AE K B0/, LIAR (Pinus) .25
¥ (Picea) 543, 8 WA R (Cupressaceae) | ik ¥
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Fig. 2 Profile of Jing’erwa section and the age of ostracode layer in Nihewan Basin
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Fig. 3 The sporopollen percentage of Jin’erwa Section
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HLBURL 8 2, W75 12 A SRR . 28~ 25 ka
BP M [a] , i (EDRLAR P Y AR 40pm 7oAy, MUK 20 73
(RD 1 25 PR AR 2 25 0 22 A7, I B 0 RS 1) 3 2
D) 23 50 38 15 oA 65 90 F1 10 96 22 A5 3¢ BH 122 3 6 7K ik
D S OB A T AR P RO S D )
. 47~39 ka BP 8] (1 % 5 . 5B 28 ~25 ka BP #}
6] () T AL R FE I 47 ~39 ka BP HH] (1955 .
2.4 WHERE NHEFE SO RSC

AN TV THT P B R R B LR AE 1026 LA B SFI
HHR 25 1% Eerm ik B 64, 35% (& 4), FILEH
T B T 28 4 A 7E 100 ~ 300em (& 2), DA
Eucypris inflata Jy 3 & 8 F & ZFE R
(R, AT A AT T R R A v AT b B R Fh 1Y
E B BAE 75 ~300cm Ab (P 4) . 38 B L 50
A B S S AR Bk IR kB R 1Y BT MR A K TRt AT A
I B B2 A6 1) % B B TR R AR R AR O . AR Hi i
Mg £k 1 & Ak (B O AT LB H .47 ~39 ka BP 1
6] B IR AL & 3K 7E 1S A4 LT A A E
KRS T AESNMEENERK, 39~
28 ka BP M), ik R 46 & & B A & THE AT

30 %0 ZE AT s A ik B a] Ak 3 50 %6 LA L [l A T 26
ERBT BT Fm . MBI 870 & oW C Yy
AR AR 1 G435 R — 2. 2% fn — 2. 6% 2 45D L 38
TNCY BT 2R RS I KR B AR, R, 39~28 ka
BP 8], A5 2 0 B0, ARV R0 00 5 A R R
TN, 28~25 ka BP MWJ[a], fix B8 £ % i RF 2L T B
AR SR 1l ¥ Tk 7 ) &

3 1HE

ZEA ST ATT IR L 0 AR kLR L B R R i
IR FeM 50 J o C S48 Fr 284k, AT LA 1
47~39 ka BP MWI[R] 4B B A KRB L KA s DR
Wy e 4 OB 5T AR R 8 22 3 WY A S ) AR T A
AN AT R I A B T B Bl PR k1 o AR U T
XK A%, B2Z,47~39 ka BP #i[7], X
R T, 39~28 ka BP #i 1], 4 4 A K % 5%
KK B 04 22, e OO AR I o AR A A T
TR RE UL 5 43 B S 16 22 5 A0 T8 28 i R o 0 5 30
TR 7 5 2O 38 . LA A B R 5e ik 8 O K&
SV C B A i B, 0 BH 24 B I K ) K AL A R



944 Moo

o
¥

Eiid 2010 4F

SBGE . R 39~30 ka BP MI[R], # X KA 4
M EE R T 90% L B b SRR T . 28 ka
BP o4 0 A T 2RI O S IR R R & SRR S B AIR . R
RS A R RE 1) T8 4k 7 1) & 8 3% 30 ik 2 A 0 AH
XK E S LA S EA — R e ORISR ) 5, d W 1 30 18
XA EA —E B, 25 ka BP 245 . WA DT
gL HLHE P TR, 25 ka BP B TR
1 36 S P4 TR T T A Ui YT S A b 2 Ak ) et 45 )
THESE,

40~30 ka BP A4 T R W UK (75~ 10ka BP)
J1 54 A 8] UK By (megainterstadial ) B¢ ¥ 7 48 [F) v &%
553 B BEA eI (MIS 3a) . K& B9 £ W 78 40
~30 ka BP J a], o =] 45 F B 1 10 it FE XA
FH,2003) o X — A FFAEFE T 9 B A PG b X
FUATIC A T 2 G 7 e D A PN 52 ) s A LD
T B K W T (2R 06 . 20005 Zhang et al. , 2002,
2004 T T 0145, 1998) . 48 35 A 4 4 DL 58 (R T B T
39.7~17.5 " C ka BP (3K JE A %, 2007) , ¥§ 7~ 24 B
F18) 5 TR A 2 b PN 1 B TE SRy iR KT L T B4 )T A
FLeR AR AL, U 39. 7~17.5 " C ka BP #[H],
SEIR R G ) S B BB AR IR . B R R A A
(Li et al. » 1998; FMITE %,1996) (Wi fk % (35 1F 4%
45,1994 ; Chen et al. , 1997) . 4 ¥ i B2 1K (Lu et
al. ,2007) S8 4645, BI48 /R 40~30 ka BP Hi i) i1 <
B . JH LR & H 2 Fh 2R 55 AC R 48 AR i 5T R
39~30 ka BP M [H] , Y& I 745 F Hh A<k 2 1 . 3L fR
FRAE 55 75 9 D A0 G I X8 A5 AT B A — 3R
P it A XURT T 45, 2003)
4 H5iE

3 3 X 9 YT VS A b e L ) i 2 R AR R R AR

BN HT R U TV A M 47 ~25 ka BP ] ] 1 S 5

WS ALEAT T R BRI EEEEB N .
(1)47~39 ka BP 8], S %% +339 ~30 ka
BP W], S SR B s A 30 ka BP JF i, Sk 8
AL 25 ka BP A2 A7, YR T 1 4 1 22 b ) i 2w
DU T AU B 8 T

(2) F L ) 180 48 7~ 119 U T V255 235 b 2 1A% B 1 119
S R AAE 39~30 ka BP H[H] % B 3 6 L T o i
MIS 3 BB . 76X I, Je il & # s 39 ~30 ka BP
0T ) Wz Y A R AR 5 5 7 R e D R PG I b XY AR
HA 307 1 — 5k .

2 £ x M

Sk A, BREESL. 1993, Tk B — R S s _EOB I BURH AT ol A

Z5

N

Y. 31(4) 267~293.

SEARA A0 KRR AR, 2008, Y I VA £ b T B v 3 ik Ak A i 2L S
FAERTTIE. ANFE2E24),27(2) 1129~ 142.

MR ma. 1988, VTS 2 MW 5. b At 15V AL, 1~ 145,

BRI, BIRE S, 1999, 7 TR & 18 ol 4018 A8 A il k. MR ) A
H2,5(4):66~72.

SRR, )] B i AR 7L 2002a. 7 b BH R AL I LR AL A D R
BRAS AL (1Tl PRBE I SR bR AR L 21(10) :632~637.

SRR 1] BB L AR AR, 2002b. FH R 4 L R Y AL R 1k 2 R B
S B ) PR T S ML ) 2 2 4, 8(1) 187 ~96

SR E XU AR A AR 1994, T g B DB 15 U5 4 Sk iy oy 4
Je T s i PR 8. SR DI ALBF AT, (3) : 256 ~269.

BEAE. 1999, 7E YIRS 2t vl B4R B —F 7 A AT N bk, 5
P RFTE, (1) 95.

A 2003, “TRAIEAL"KBM iy 24 S0 L P58, A= 40.
22(3):279~292.

AR IC. 2000, TR R I, HHE 4R ,55.174~181.

N4, TRl IR4ER, AL, 2k K. 2000, RIIVEE S AR
DU R H IR 28 . T E A (D §), 30 (2) :148~158.

ZE N VR IE  PH/NZE. 1996, Tk 48 FH R B 6 3 35t bk 6 83 43 A, b
P2 5w 4 HF5T . 12(3) :55~58.

R i, SRS, 25753, Pachur H J. 1998, 5 H& B v 385 e o 57
TR HE A B 5 S I B AR . R 2R 40 (9) 871~879.

] B i o R PR IED L R &AL 2000, NI LEEFL A O F PR 20 1 58 O 42
WAHZ R R0 47, M4, 74(2) :108~115.

P I ity o AR AR I SR OCAE R RE R, APl 2002, WAL PHIEAR H % 5
VY 40 8 J2 A0 i PR . M ST, 76 (4) 1446 ~453.

P A i K S A L A B AR R L 2006, 7L BH IR & L T
TFT 96 T VS L RS A T . 2 F 2% . 30(2) 1 103~108.

4. 2000, RAEMILAYH SR EENAR TR, FMHavr.
20(2):142~153.

B HE XL, F #2003, 40~30ka BP A [ I 8 A R 42 19 RFAE 5 AR
RS HULTFFE. 23(1) 1~11.

INKIE L RK T, EFRH FhE2E. 1996, B 1 55 L pg 4 0l 10 7 4R
K REE. MYk . 38(12) :982~988.

TrH AT, 1982, YRV 42 K 4y S 4T R KR . B R
B2 g b T T AR5 T T, (2) 2133~ 146.

T, FAVE ) ®E R R & P 2003, b B SRS AR ) T A
B4 I B A R . M PR A . 22(9) 665 ~669.

AF. 1985, AR IE IH A 2500 45 Mg, A2, 4(4) : 289~300.

BOEAE. 2001, YRS BT SR BOR R R . MW, 21(3):
262~269.

BOEAE, WEAET. 1998, JR VS 4 5E Sk BRI A & 2 A 0 AR S
M. BN BFSE 4. 344~350.

HOERE. 1992, K [R]— BH B 4 Hh oty I8 0 35 080 1) e R 8 Ak Hh PR BE AR
11(2): 52~59.

SAERS BE 2R A Ak, R A A8, 1998, e 5 43 4 2R v ] vk 39 = 1
A5 A B U )2 20 5. dE I K2R CHAR B D . 34(1)
119~124.

/N AR 5 V. 2003, AL YR T 5 45 3 9 b R R M T
FEAE S T IR AR 5(2) 1209 ~216.

TN A BOE A 1987, 1L T A [R] £ Hh BT T b 2 b K SR B LB K



LI

IR AR I A - YRRV At LT ) T 48 7R Y 47~ 25 ka BP ][] Y U0 BRI I L 945

HIE AR S R, JE st REE M CARB 20 .2 98~110.

T EAE A AR R, 1980, VRIS 1A A & 19 L B, o = 5 U 42
7%, 5 (1): 1~11.

FEFE AT R H AR, H SOk, B4 4, £58, W . 1996, Je i
TS L I b 2 0 OGS L TR E R 2R (D) $R . 26(1) 067
~73.

KPR T R H SR BRLLTT W WA K SO 2007, 53R R 4 3t
HERAT DL 5 S AR A AR 9. SR U 42 W9, 27(4) :511~521.

R i, 4 W, Bk & 8. Battarbee, R. W., Henderson, A. C. G.
2004, FHFHIDIBUE B0 R0 7 56 AR L AR 1 25 800 4F DLk
MR AR A4, B AR, 1 10~14,

kSR A B R R SEHE. 2003, T 644 BH R & L3 ) T U8 ] 7
A2 A )2 R 4. SR R, 22(6) :379~383.

AR HEAR A AR, 2006, PRV A3t S 2ok i) 1 b B 4 /T R A
WL Eh . EEHESI Y R . 44(4) :320~331.

Barbour G B. 1924. Preliminary observation in Kalgan area.
Bulletin of the Geological Society of China, 3:153~167.

Barbour G B. 1925. The deposits of the SangKanho Valley. Bulletin
of the Geological Society of China, 4: 53~55.

Campbell C. 1998. Late Holocene lake sedimentology and climate
change in southern Albeaa,Canada. Quaternary Research,49:96
~1o01.

Chen F H, Bloemendal J, Wang ] M. 1997. High resolution multi-
proxy climate records for Chinese loess evidence for rapid
climatic change over the last 75 kyr. Palacogeography,
Palacoclimatology, Palacoecology. 130: 325~335.

Deng C L, Zhu R X, Zhang R, Ao H, Pan Y X. 2008. Timing of
the Nihewan formation and faunas. Quaternary Research 69 77
~90.

Deng C L., Wei Q, Zhu R X,Wang H Q. Zhang R, Ao H, Chang L,
Pan Y X. 2006. Magnetostratigraphic age of the Xiantai
Paleolithic site in the Nihewan Basin and implications for early
human colonization of Northeast Asia. Earth and Planetary
Science Letters, 244, 336~348.

Li H M, Yang X Q. Friedrich H, Li H T. 2008. High resolution
magnetostratigraphy and deposition cycles in the Nihewan Basin

(North China) and their significance for stone artifact dating.

Quaternary Research, 69: 250~262

LiJ J. Feng Z D, Tang L Y. 1998. Late Quaternary Monsoon
Patterns on the Loess Plateau of China. Earth surface Processes
and Landform, 13. 125~135.

LuHY, WuNQ, Liu KB, Jiang H, Liu T S. 2007. Phytoliths as
quantitative indicators for the reconstruction of past
environmental conditions in China II: palaeoenvironmental
reconstruction in the Loess Plateau. Quaternary Science
Reviews, 26. 759~772.

Peng Y J, Xiao J L, Nakamura T, Liu B L, Inouchi Y. 2005.
Holocene East Asian monsoonal precipitation pattern revealed
by grainsize distribution of core sediments of Daihai Lake in
Inner Mongolia of north—central China. Each and Planetary
Science Letters,233:467~479.

Wang X S, L vlie R, Su P, Fan X H. 2008. Magnetic signature of
environmental change reflected by Pleistocene lacustrine
sediments from the Nihewan Basin, North China.
Palacogeography, Palacoclimatology, Palacoecology, 260;: 452
~462.

Zhang H, Peng J L, Ma Y Z, Chen G ], Feng ZD, Li B, Fan HF,
Chang F Q, Lei G, W nnemann B. 2004. Late Quaternary
palaeolake levels in  Tengger Desert, NW  China.
Palacogeography, Palaeoclimatology, Palacoecology, 211 45~
58.

Zhang H C, Wu nnemann B, Ma Y Z, Pachur HJ, LiJ, Qi Y,
Chen G J, Fang H B. 2002. Lake level and climate change
between 40,000 and 18,000 " C years BP in Tengger Desert,
NW China. Quaternary Research, 58: 62~72.

Zhu R X, Hoffman K A, Potts R, Deng C L., Pan Y X, Guo B, Shi
CD, Guo Z T, Yuan B'Y, Hou Y M, Huang W W. 2001.
Earliest presence of humans in northeast Asia. Nature, 413:
413~417.

Zhu R X, Potts R, Xie F, Hoffman K A, Deng C L, Shi C D, Pan
Y X, Wang H Q, Shi R P, Wan Y C, Shi G H, Wu N Q.
2004. New evidence on the earliest human presence at high

northern latitudes in Northeast Asia. Nature, 431: 559~562.



946 B Eiid 2010 4

g3

Paleoenvironmental and Paleoclimatic Changes During 47 ~25 ka BP

as Indicated by Jingerwa Section in Nihewan Basin

CHI Zhenqing” , LIU Xingqi® , HU Xin¥ , WANG Yong"” , MIN Longrui” , LIU Zhujie”
1) Institute of Geology, Chinese Academy of Geological Sciences, Beijing, 100037; 2) State Key Laboratory of Lake
Science and Environment , Nanjing Institute of Geography and Limnology , Chinese Academy Sciences, Nanjing,210008; 3)
Chinese Academy of Land and Resource Economics, Beijing, 101149;  4) Dagang Oil field Shallowwater Dewvelopment
Company , Tianjin, 300280

Abstract

Paleoenvironmental and paleoclimatic changes of the Nihewan Basin between 47 and 25 ka BP was
analyzed using multi-proxies such as pollen, grain size,carbonate, and §"¥ O and & C of ostracode shells
from the Jingerwa section of Nihewan Basin. The results show that the episode between 47 and 39 ka BP
saw sparse vegetation cover and low precipitation, which suggests cold and dry climate. During the period
between 47 and 39 ka BP, abundant forest vegetation and increasing amount of coarse sediment into the
lake indicate that the precipitation was high at that time. Meanwhile, the mass reproduction of ostracode
caused increasing content of carbonate and relatively negatived™ O and § C values of ostracode shells,
suggesting that lake water was warm with low salinity. The climate was wet and warm. The climate began
to deteriorate since 30 ka BP. Lacustrine sedimentation terminated in 25 ka BP, which is probably
attributed to cold and dry climate. In a word, the climate was warm and wet between 39 and 30 ka BP,

which is generally consistent with the record from the Tibet Plateau and the Northwestern China.

Key words: Nihewan Basin; Jingerwa section; Paleoenvironment and paleoclimate



