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Fig. 1 Ratio of Poy/Pioy and record of magnetic susceptibility

in the Luochuan loess-paleosol sequence
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Fig. 2 Sketch map of phosphorous circle among systems
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Fig. 3 Sketch map of phosphorous circle in loess system
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Fig. 4 Correlation between ratio of Pur/ Puny and content of Pog

in the Luochuan loess section
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Fig. 6 Comparison of Pog/Puoy with marine oxygen-isotope records
(SPECMAP 60} during the last 130 ka

RRMSAEBMAERE 13 7ESRMRSELE
B, KEKR S REES RN R RS2 EGT
TERE FRBER . kR JEBRKR K, 2R
BB, X% KIRAS , 2 B2 TR EERME
B+ BT K MK R AR R, SR R
RIS A BHE RS, R KE, T
A ER UK BB , 15 B 2 ) 0 32 RGP AR AR,
WTAREE SRR, K8 £ | bt 95
# + REAE B 3R A BLBE I A B 3 1 i,
Pory/ Pinore LB 22 38 5 550 BR K B vk B 725 4K 1Y
— B R T 26 T AR W R AT A FR U 7
IS HRTHREE .
3 4 #®©

(1) WINELRE S, REERRRNSY L%
BB Poe/ P A, TR E LASE
K Pog/ Pinorg HAB o Porg/ Prnorg LLIE I L Z YIS
BAMAELEY, 2R MR R EE R
¥ o

(2) Pug/Proo HOAB O 53 40 5 B AL 3R AR A AR 0L,
ERTESRGEETANEEEE.,

(3) Pug/Prnury FLAEAR AL 5950 ELR (3 Z 22 7]
BT I, 38R T HUF K IEER 5 A W R BR = (A 7E
TERE FRBEE,

S 3k (References) :

[1]  An Zhisheng, Kukla G J, Porter S C, ef al. Magnetic susceptibi-
lity evidence of monsoon varation on the Loess Plateau of central
China during the last 130 000 years [J]. Quatern Res, 1991, 36
(1): 29 ~36.

Lu Hua-yu, An Zhi-sheng. Paleoclimatic significance of loess
granularity compositions in Loess Plateau [J]. Sci China (D),
1998, 28(3): 278 ~283 (in Chinese).

[3] ®%EM, XX, 2NF, F. R+ PEERORARCEDT

F(—)ERMURRHGFHRBELI]. BEALHT, 1995, 15
(2): 130 ~138.
Han Jia-mao, Jiang Wen-ying, Wu Nai-qin, et al. Carbon and
oxygen isotope compositions of carbonate concretions in loess (Part
1): Oxygen isotope and paleotemperature [J] . Quatern Sci,
1995, 15(2): 130 ~ 138 (in Chinese with English abstract}.

[4] #EM. E3ck. BEE. %, #1PEEENBERUET

) RRANRREEFHEBEL(I]. BELHA, 1995, 15
(4): 367 ~377.
Han Jia-mao, Jiang Wen-ying, Lii Hou-yuan, et al. Carbon and
oxygen isotope compositions of carbonate concretions in loess (Part
2): Carbon isotope and paleo-aridity [J]. Quatern Sci, 1995,
15(4): 367 ~377 (in Chinese with English abstract).

[5] WMETF, BR, BAF, & . AENKERL - L EPBRE

mERERMNRARLHEREREL (] . R, 2002,
31(2): 105 ~112.
Sheng Xue-fen, Chen Jun, Yang Jie-dong, ef al. Carbon and
oxygen isotopic composition of carbonate in different grain size
fractions from loess-paleosol sequences, China [J]. 2002, 31
(2): 105 ~112 (in Chinese with English abstract).

[6]1 TEA&ME, XAKAE, Beer I, % . BREHMHH T ERY P K “Be
BRI FELHR, 1989, 9(2): 169 ~176.

Shen Cheng-de, Liu Tungsheng, Beer J, et al. '°Be records of the
Late Pleistocene loess deposits [J]. Quatern Sci, 1989, 9(2):
169 ~ 176 (in Chinese with English abstract}.

[7] ks, SFEM, XKL . P HBNLE+ HERLEDR

RR[1). SINLPFHR, 2000, 20(1): 41 ~55.
Gu Zhao-yan, Han Jia-mao, Liu Tungsheng. Progress in geo-
chemical research on the loess and other Quaternary deposits in
China [J]. Quatern Sci, 2000, 20(1): 41 ~55 (in Chinese with
English abstract).

[8] Wik, Sy, BB, 5. BEHL S, CONEBEE

MEAREFE PR AL, MR, 2002, 31(5): 409 ~
414.
Tan Hong-bing, Ma Hai-zhou, Lu Hua-yu, et al. Paleoclimate
significance of Sr nd CaO in acid-soluble fraction of high plateau
loess deposit in Xi’ning Basin [J]. Geochimica, 2002, 31(5):
409 ~ 414 (in Chinese with English abstract).

(9] BE, k&L, TRE, . PE4M DORTBEY S
HWEETNEE (Al ke . HTBNERELREL (BN
F)C]. dLat: BEd iR, 1996. 32 - 45.
Tong Guo-bang, Zhang Jun-pai, Fan Shu-xian, et al. Flora of
pollen and environmental evolution in China since 4 Ma [A].
Anon. Loess, Quaternary Geology and Global Change: Book 4
[C]. Beijing: Science Press, 1996. 32 ~45 (in Chinese).

[10) Ding Z L, Yu Z W, Rutter N W, et al. Towards an orbital time

[N
f

- R e B

R AT T T,

" —

v

YL e


http://www.cqvip.com

g4

D000 http://iwww.cqvip.com|

BXEE: R BAFURBNELHEAR Por/ Pinore FHEREESEETEX 347

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

(19]

scale for Chinese Loess deposits [J]. Quatern Res Rev, 1994,
13: 39 ~70.

Liu T S, Ding Z L. Chinese loess and the paleomonsoon
Annu Rev Earth Planet Sci, 1998, 26: 111 ~ 145.
RiEE, REWE, BEME, %, BE 130 ka PEMAHER—
L & ZERGER[I]. FEAZ(B), 1991, 21(10): 1076 ~
1 081.

0l .

An Zhi-sheng, Wu Xi-hao, Wang Pin-xian, et al. Paleaomonsoon
in China during the last 130 ka (Part 1): Records of paleo-
monsoon [J]. Seci China (B), 1991, 21(10): 1 076 ~1 081 (in
Chinese).

BAW, Tl . 7.0 Ma LSRR EIL S KA T B S8k
ML RN EREREL(I]. B2@E#H, 2000, 45
(22): 2453 ~2 456.

Yang Shi-ling, Ding Zhong-li. Seven million-year iron geo-
chemistry record from a thick eolian red clay-loess sequence in
Chinese Loess Plateau and the implications for paleomonscon
evolution [J]. Chinese Sci Bull, 2001, 46(4): 337 ~ 341.
Chen J, An Z S, Head J. Vanation of Rb/Sr ratios in the
loess-paleosol sequences of central China during the last 130 000
years and their implications for monscon paleoclimatoloy [J] .
Quatern Res, 1999, 51(3): 215 ~219.

BREE, RIEE, XESX, §. BiF 2.5 Ma IRE S HEN4A
AR TS WA RRAERA ] FEMED),
2001, 31(2): 136 ~ 145.

Chen Jun, An Zhi-sheng, Lin Lian-wen,

et al. Variations in
chemical compositions of the eolian dust in Chinese Loess Plateau
over the past 2. 5 Ma and chemical weathering in Asian inland [J].
Sci China (D). 2001, 44(3): 403 ~413.

XA, AEME. BB, % BL5FE (M), dt5: B
tHARFE, 1985, 44 ~302.

Liu Tungsheng. Lu Yan-chou, Zheng Hong-han, et al. Loess and
the Environment [M] . Beijing: Science Press, 1985. 44 ~302
(in Chinese).

PR, XSRS . REERALOMT SRIE R (M]. st R
bR RAE, 1996. 38 ~40.

Sun Hong-lie, Liu Guang-song, et al. Soil Physical and Chemical
Analysis and Description of Soil Profiles [M]. Beijing: Standards
Press of China, 1996. 38 ~40 (in Chinese).

TR, TR, BEAAEIM]. JUE: B R,
1988. 113 ~114.

Yu Tian-ren, Wang Zhen-quan. Analytical Chemistry in Soil [M].
Beijing: Science Press, 1988. 113 ~ 114 (in Chinese).

KFEM, R, WO . MO, EETUHBHESRE LXMW

[20]

[21]

[22]

[23]

[24]

[25]

[26]

FERR SR E S [J] . BB E R, 2001, 20(2): 161 ~
168.

Zhang Xiu-mei, Liang Tao, Geng Yuan-bo. The significance of
sedimentary phosphorous in estuary-bay in studies on global change
and regional response [J]. Adv Geog Sci, 2001, 20(2): 161 ~
168 (in Chinese with English abstract).

PEE, HRE. HUE, 5. BRrEEEmL (M]. JuE:
FHEHAREE, 1991, 113 ~ 120

Sun Jian-zhong, Zhao Jing-bo, Wei Ming-jian, et al. Quaternary
of Loess Plateau in China [M]. Beijing: Science Press, 1991.
113 ~ 120 (in Chinese).

MRig, EiRE, M, 5. REAKRIIRLAERARE R
R FEBED), 1997, 27(6): 531 ~536.

Chen Jun, Ji Jun-feng, Qiu Gang, et al. Geochemical studies on
the intensities of chemical weathering in the Luochuan loess-
paleosol sequence, Shaanxi, China [J]. Sci China (D), 1997,
27(6): 531 ~536 (in Chinese).

ZiEE, REE. ERE, % B 130 ka PENGEERN—
0. HZEREEI]. PEB¥(B), 1991, 21(11): 1209 ~
1215.

An Zhi-sheng, Wu Xi-hao, Wang Pin-xian, et al. Paleomonsoon
in China during the last 130 ka (Part 2): Change of paleo-
monsoon [J]. Sci China (B), 1991, 21(11): 1 209 ~1 215 (in
Chinese).

WREE, Rkit4k, EAE. % . BIE 800 ka HIIH L HmE+H
Rb/Sr 2} fa My ERUEIE [J]. FEBE (D). 1998, 28(6):
498 ~504.

Chen Jun, An Zhi-sheng, Wang Yong-jin, et al. Distribution of
Rb and Sr in the Luochuan loess-paleosol sequence of China
during the last 800 ka — Iuplications for paleomonsoon variations
[J1. Sci China (D), 1999, 42(3): 225 ~232.

Kukla G, Heller F, Liu X M, et al. Pleistocene climates in China
dated by magnetic susceptibility [J]. Geology, 1988, 16(9):
811 ~814.

Martinson D G, Pisias N G, Hays ] D, et al. Age dating and the
orbital theory of the Ice Ages: Development of a high-resolution O
to 300 000-year chronostratigraphy [J]. Quatern Res, 1987, 27
(1): 1~29.

MERE, THIL. PEAIMATFHER (O) SUESLHT
1] SPuLssR, 1990, 10(1): 1~9.

Liu Tungsheng, Ding Zhong-li. Progresses on loess research in
China (Part 2): Paleoclimatology and global change [J]. Quatern
Sei, 1990, 10(1): 1 ~9 (in Chinese with English abstract).



http://www.cqvip.com

D000 http://iwww.cqvip.com|

4

{
348 W t? 2003 £

Porg/ Pinor fluctuation in the Luochuan loess section during the last 130 ka
and its paleoclimatic significance :

RAO Wen-bo'-2, LUO Tai-yi', GAO Zhen-min', LI Xiao-biao' :

(1. Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract: P,/ Pi. ratio in the Luochuan loess section during the last 130 ka is measured, which is affected by

temperature and precipitation, resulting from conversion of both P., and Pi., each other with variation of

PRI SIS

paleoclimate during different geological periods. Pug/Pi.y ratio variation correlates with loess-paleosol sequence.
Porg/ Pioorg ratio is consistent with magnetic susceptibility in the Luochuan loess section. Variation of P/ Pinag ratio
has an obviously close relation with intensity of summer monsoon, and can match well the marine oxygen-isotope

records. Therefore, a new proxy recording paleoclimatic variation, Po/Pinog ratio, is established. )

. £

Key words: P.,/Pi.g paleoclimate; 130 ka; loess; Luochuan i
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