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Abstract

An and Porter (1997) reported nine high dust - influx events of millennial timescales
recovered from the last interglacial paleosol S1 and correlated them to six cool events of
" millennial timescales in the North Atlantic. However, the complex.ity of soil forming
processes may have made the chronological correlation with the North Atlantic records
inadequate. To examine the complexity of the S1 formation, the S1 paleosol was traced
laterally and identified based on the preserved characteristics observed in the field and
analyzed in the laboratory. Our data show that from the northwest to the southeast, the S1
paleosol gradually converges from three distinctive soil profiles into a single welded profile
because the net rate of loess accumulation was attenuated to the southeast and pedogenic
development intensified southeastward during the last interglacial. Three soil - forming
events within the S1 paleosol (S1S1, S1S2 and S1S3) separated by two loess units (S1L1
and S1L2) in the northwestern part of the Loess Plateau are stratigraphically coeval with a
single soil profile in the southeastern margin of the Loess Plateau. In the southeast, the Sl
paleosol developed into underlying older loess L2 (e.g., at the Lantian section). The three
paleosols (S1S1, S1S2 and S1S3) are partially welded in the central part of the Chinese
Loess Plateau (e.g., at the Tianshui section) where the lower portion of S1 paleosol
developed in the underlying older loess unit L2. In the northwestern margin of the Chinese
Loess Plateau (e.g., at the Lanzhou section), the preservation of the soil - loess sequence
(S1S1, S1L1, S1S2, S1L2, S1S3) continuously documented the climatic events of the last
interglacial. Our data also show that the magnetic signatures and particle - size information
are more or less acceptable climatic proxies only for the northwestern sections where the
degree of pedogenesis was lower and the rate of eolian influx was greater during the last
interglacial. It appears that in all cases investigated, the median grain size and the coarse
fraction (>63 pm) content define the upper and lower boundaries of the S1 paleosol
reasonably well and can be used to estimate the time - transgressive nature of the Sl
paleosol relative to its parent material. Soil welding, bioturbation and material translocation
within the S1 soil profiles make it impossible to preserve the detailed and high - resolution
information of climate changes in those S1 profiles in the southeastern part (including the
central part) of the Chinese Loess Plateau.

Key Words: Last Interglacial; Climate Change; Chinese Loess Plateau; Paleosols
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[# P i B8 — 4= %) 8 i1 %] (International Geosphere Biosphere Programme, fa R
IGBP) B ERR: MBI R R A8 S O ER R GE W B . (b LA AEY)
M B AR, PO B AR X S AR e 2 R SR AR A M — R TN RS, IE
Eﬁ%ﬁﬂﬁi%@%u&ﬁﬁk%%ﬂ%%mTuﬁﬂﬁﬁﬁiﬁ% """ TN
WA SAERGE R B 19 el it LIk H 255958, KR 49 LI EE FIuE#E 2 -
HERIEAEARRE, FEREAR R G HAL AR L, 20 40 2ER-FERIREHE N 1 0.6 C
Zidis R0 HHLAFRAYE T LT T 0.1~0.2 my 20 40 2 5o 2 T 4F e g — /- i
72, 204 90 AEAUR I X TR I — B, AT S ™ AR E R AUE
HEBE T RARBE T M E SRR G, A, AT H AT LS AR R
REREIRAZ K. AHRBBERFETEWT (Anderson 5§, 2003; Houghton
%, 2001)5 FEXFPIFRCT, FRAFHER ARG M OCHER BT fEE B BT R E <
R AR AR, ARG XA RPPAl B e B9 AR SR o T B AR AR A ALY
H RSB BRI R 1, RATLAUEBRAE A BRIEHC R BN . MEH. Wz
AETEFEm SR, ) AR SR URZEIE R (Bradley, 2000)

A 2EA YT B R BRAT TR R T HER UM 400/100 ka (SR OFRAK, kaflERT
AE) . 4l ka (SAAME) LK 23/19 ka AEL A (52 22H3K) (Berger,
1988), 1] LI/ T 65°N i L2 A FIAR ST FE b A BRVCRE (LGB T, AR
f e T UK — R K e (R 1), HR2, XAEBFE—LE A58 1 i
. i H B S BE TR B 0E RO R SR AR AL F A, B 4N Heinrich 244
Dansgaard—Oscheger (D-0) Z{4H1 Younger Dryas (HrfilleA) FHMHE, FZ, K
AT AT P A EER LA TRA R T AR T AP RS R A . A
2 H AT EALTE BRI K —— 2 it (R T ARG R 1 BrBL, RIMIST),
F 100 ka ) 3= 5 FIATE I 0.8 Ma RILIREY, 0.8 Ma LUK A IRIVKIHER AT LAFE R BEAX
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E KA EE NS R . MBI AURICR R, WEARAE 11
BrBr (FRIAK MIS11) SR TE 2 28 it B R R R e S B Y (Loutre A1
Berger, 2003; Loutre, 2003; EPICA community members, 2004 ). HREBEATIERN
R PEREMISHT RICFRIEFE AR, EEHEKPICRERFER . FEXFHE
T, BEES B VK Al B — K ] UK —— R W IR K0 A1 T B e [ v < 1 R
A B RES TS (Kukla, 2000), (3F: Ka=T4F; Ma=@ JI4ER])

Ve S st S % ZEFRH 65°NE Z= KB 4E 5T
(%) (B (R (w/m’)
0 2 4 622 23 24 25-008-0.04 0 004008 500 450 400

|_I_._I_

100

200 [~ 1 200

300 - 300
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400 [ 71 400 =
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500 x SOQ ~
\ 4 600 €
w
700 [ -1 700
Vﬁ‘
800 — ‘ -1 800 -
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1000 - 1000

1.1 100 T E SR BREES AR L4 65°N EE K PRIESTHITH
(B HKVET http://www1.ncde.noaa.gov/pub/data/paleo/insolation/ , i Berger( 1988 )24t )

(ka)

F K
g
|

L1 AR URAE e YRR RS2

RTFRKBIKIBIE XL, FAEERMEN: F—, KKEIKIXT R T MIS Se
(Shackleton, 1969). 7ERKYH, MIS Se X[ F Eemian, A% KEH YT 130~116 ka
BP; 7EJt3E, MIS 5e Xfh T Sangamon +3EEFH, 5, &/ MIS 5%8)E FARWKE
UK (Bowen, 1978). 7EHHE, EH B MIS SFRIEARKIAIZKEY], XFRi T8+
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HIEFFIRHS1 ZAR (K2 128~73 kaBP), (F: kaBP=T4EHi)

B, MRKKBTHERE (EHERE) BERHEZL (Heinrich,
1988; Broecker %, 1992; Broecker, 1994; Bond %%, 1992, 1993, 1995) HI¥Ei+
JLF514T 20 4234~ 90 AU SURBFFE IR . Andrews (1998) JEZRMIBE, A
1992 4, W5 Heinrich F4 5 T AABIENF ) “FEF A", HXHHESH
Ag5. KN TAERESEMH, EEARZKEPRE AKX, Dansgaard 5§
(1993) F&ii TUKEH18"0 5k & B0 LI SRR IC R AXT R . A
HtNiE R BR, RKKUKE (MIS2—4: 73~1.0kaBP) &4 T —RFIHEAM K
5000~6000 4 (1) Heinrich F44, 45 %> #H 4B ) Heinrich 5 {4 J& — 1~ 32 ¥ FHR A9 i
2, #FRA Bond iElM] (Bond Cycles). %51~ Bond fi€ 7] AL & #E & HA A 1300~ 1500 4F
Y Dansgarrd-Oeschger (D-0) {4 (Broecker,1994),

111 RREKASIERTRERIESE
GRIP members (1993) R 4fg il A UK [] 7K 3 B B 2 0L A8 tH PR AR o A B 22
Summit £ 3000 m K 7KGIE R FAARIAER (3°0) LA Ca WRERN,
MIS Se Hrift BEARACARH RIZL . MIS Se H i 3/ B B B 80 “F H{E 8297 HH i
it 1 4%o, TR RIREER K 2.1 Co Dansgaard % (1993) BFX T GRIPVKitiT
9250 ka BP ISR B URAEAL, INABEBARE RS T Bl M vk iemE . X
SERAMEIRTOREE N T AT 2R BR 5 R AP

REBR VKSR N MY “SURATRENE" BB T 2238 TR AR UK a] vk 39 ) 4
PRGER . T BR R A XX SR BUBE R &, RHERATE BRI ER
o0 0 B b X R AR [B) vk N 9 SRR R B . ok AL RPE R IE A LB R B
7N MIS Se H H W K B E (SST) F R T 2~3.5 °C (Cortijo %, 1994;
Seidenkrantz % , 19'95; Fronval 11 Jansen, 1996, 1997; Conijo%, 1999, 2000)
T RAR AR, SRR, MWD TR 2] i S fe s A8 L 3 R SE A B8] By
M GRIP UKGE FAG I 21 A B4 28, FE MR BE b AE GRIP UK HoR:i 1) A5 4 4% 3 o
K B W A BT DT AR ARG AL IE R 7R, Eemian B AE B SR HRHE A
f& (Thouveny 5§, 1994; Field%, 1994), Hir, DUANJRIAH X BB FLHLiE %
#| T Eemian H i ) — R B 3 B PE IR F 4 (Karabanov %, 2000; Prokopenko %%,
2002) . Heusser il Oppo (2003) #zill T W#H KPAH IR (XEAEERE) M
ODP 1059 KRS FLICRE] T T4 RERFERHEM .
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1.1.2 RREVKEISETRE AIESR

RAER I Z HIC R B TR BRI e TAERER PR, HRHES
SEARAAFAE (Kukla, 2000). EES GRIP Summit LAPE 28 km 4b 1) GISP2 7Kt ic %
B8, GRIPIZREIM MIS Se N I R AR LA X B —BEA I (Taylor 3, 1993;
Grootes 55, 1993) . i &F 5 Fa A% Y 2R 75 3 UK v Y HY 66 #1810 55 48 b B X L
. Chappellaz %5 (1997) #E, GRIP Fl GISP2 Kt O JFE R 2 & A ad Y sh . Fo ik
INHRACEERE— D TEAIC R T Eemian J5 AR YUK L9 BLR 24080 A UKGE
| —NGRIP UK t5 ({1570 T % % B1 , MIS Se 8l (123 ka BP) BO/S M 2 K4 5 19
(NGRIP members, 2004) o iX 45 0 AR K K] A e e 19 SeRir e (GRIP
members, 1993) 724 T Bl . B Vostok UKt (Petit%, 1999) 1 Dome
C 7Kty (EPICA community members, 2004) 3], MIS 5e IR BA R SRS
AR . FE A —AVKE  (Taylor) 98°0 g ALIE, MIS Se iy <& 2 & 1
(Grootes %5, 2001).

R AALKRPIHFRY S S — LLUEHER W], MIS Sedb RPEFFIRZAKRM () RIZK
Y%A B 25 46 (McManus %5, 1994, 1999; Adkins %5, 1997; Oppo % ,
1997; RasmussenZ¥, 1999; Matthiessen #11 Knies, 2001; Tzedakis %, 2003). S f&
R S5 R R AR UK R UK AL AP P A IR ER PR S0 T 5%, IXFPRR B B4 A
J2 AT b 2 BR 526 B b XA P B O 5 5 AT A B 2 M2 W (Crucifix A1 Loutr€,
2002) . FERKMPIBE, BZMUEPEERD], Eemian BB R ER . X0 FE
FEA BT ILE (Frogley 55, 1999; Tzedakis 55, 2002) F17E [ b &8 (9 12 83 id 5*
(Boettger 5, 2000), ¥ [H Ribains /R #I1HIC 5% (Rioual 5, 2001; Shemesh %,
2001) LA B g PE IR A B FLIiC Sk (ODP-977A) (Martrat 5, 2004) . Xf F#[E La
Grandle Pile 5 [ Bispingen I Grobern i 7H B #0804 , Kiihl 1 Litt (2003) {ii A
AN TR T Fy e e R B M R 2% P PR B 2 T Eemian BH IR EEAR AL, 45 BB
TSR, SR EVGHS Carp #iid 25 125 ka MFIRBIIC SRR, ARWKE KIRBEA £
BHBRZUAE B (Whitlock Fl Bartlein, 1997).

1.1.3 FTERE|EZAHEHIH R MERIR

BR T X AR K B K B ARG TEA R0, Blof Z0 S 5872 1 SR sh AL il A B
/BB, BET, FENFARMGEE: —, REREIFFURES N
(Brocker, 1994). T REMIRAKR ARNICKIGEERILER, WELIFIH M .
4



1 & #

R ER IR SC A 915 S il A AR AL (RRXTIR 2t ) ALk B Hoft X . X bt
SRS EEOR Al URSA X AR A K o XIS BRFGTE T BRZ 51
R RIZL. TTZ BRI Y EE S . R T, OB A ENSO TE 3 (Cane,
1998) o X —fB e B St th R HA R AE R R R EBRH . HE
WA, BT XA R SR B R R R SRR, ENSO B SEff gk T R 4
ST IR O R R R AR G, (B, BB AR IEYE 3 W s BR P - K
TG RBAELSMI LA WYL, BRAEEIBRBPAERETEM, Bl
R ZUEER KT I DREREILE . ERAE R EEHE . RAR
G N ER BB S AR A R A BB S T T, M ZE X KR, B el
ATRERP A EE N T (BIKARSE, 2000),

1.2 R s R KR RIS L3 ST
. WFFEBIAR 55 [t

»
-~

1.21 PEHELIHRBERER

M IILRE R R, 3B LR S (1) #ERk
IR, wfEE Mz s HAEX; (2) BEMHE; (3) B AidRmd S Em
MG S

1.2.1.1 HEZELTHISKIE

Lyell ATEEXT# 1 (loess) R IFBRIAMFRAIHTT2AS . HRHE RIS B4 Al
SRR S 8 PG LTI B R B SE, Lyell (1834, 1847) #RMTE LM /KK
Yo BFRR DR BN - ZEREISET A CETERSESEM LR
BTN T E 8 “KURPE” (Von Richthofen, 1882). X7k Fifth iy BA M
20 28 60 4EARH IR, B XTE L SR ATER . BRI, H—E%E. KB
T EREEE (K74, 1964, 1965, 1985), 3K — (1984) X JJj 5 fif HA R 2k
SCHR 4 3 8 AU AR R 2R A B 9 O 8 - KU AR T RS 2K 3B . Pye (1987)
F EE SRR IR AR R R (PERAR Md AT 30 pm A1 16 pm 2
[B]) —HAIE (15 pm<Md<25 pm) —FEE + (Md<15 pm) AR ARG TH
2RI ED SRR . KR/NELEE (1991, 1994a, 1994b, 1996a, 1996b) Xt BRALHZE
AR ST A 8 A B RUSL R AL T HBR AL 2EUEYE . I AR X 8 + -7 + R b ERfh 24 2
W&y, B+ESERGWYE, FE LW AR IE (Jahn$E, 2001),
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