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Abstract: The sediment samples from the Holocene loess-soil profiles which had slackwater deposition
of overbank flooding in the Jinghe and Luohe Rivers were OSL dated by using the single aliquot
regenerative-dose (SAR) protocol. Purified quartz grains of 4~11 pm, 40~63 pm and 90~125 um
fractions were studied comparatively. The results showed that silt-size and sand-size quartz grains can
be purified with the treatment using fluorosilicic acid and hydrofluoric acid. With this method, the quartz
grains of 40~63 pm were obtained much more. The relative standard deviation (RSD) of equivalent dose
varied between 2.7%~ 9% for the quartz grains of 40~63 um. This is smaller than that from the quartz
grains of 4~11 um and 90~125 pm fraction. The De values show a normal distribution for the 40~63 pm
fraction. The OSL ages measured from 4~11 pum fraction are often older, and from 90~125 pum fraction
are smaller. The OSL ages measured from 40~63 pum fraction are very close to the archaeological ages for
the sample from a same level. The experiment shows that level of natural OSL of the sample normalized
by the test dose is relatively concentrated. Thus, quartz grains in the 40~63 um fraction from the loess-
soil in the middle reaches of the Yellow River is suitable for OSL dating by using the single aliquot
regenerative-dose (SAR) protocol, so as to provide more reliable data for the Palacofloods events.
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By 22 oA LT R 38 BE T B R R R B, il
ST 2R 2R X 0 DX R A PR B v AR e R (X R
42, 1985; Anetal, 2001) . VTAER, BOLIEH
ARBE T2 N T e 5 Y8 3 = — b L3P S
EAC (Aitken, 1998; Watanuki et al, 2003; Lu et al,
2004; BIREUE, 2005) , AT S M X T AR I ]
JOPE SRR S AR AL A0 — M2 AR08 ) . (B3
TR R BT HLX AR A AR LK ) o stk
I3, b — ot R A R AR A DR A AT AN R B A
ALZ, WA b — o LA WA
T HEAKYE (Huang et al, 2010) , 3 1] LU HLE!
E, A A8 O S VR mT 4

FESCMII, H AW R K S BT B
(RIRF TR ) e R ARAFAE T A3 55 (1) 3 - — oy L3P
Hihe BEGIEROR 5 2% R A, 3 X i)
A B KRR B 4 — o R A G WA A
TR GRS, 2010) o RRAEEROEI
FERIREA I (Aitken, 1998) , YTAY) LE IT A Ay
It 1t 57 A B IR B LR R A 5 v ZREANTEI, A
AE 71 f 0 e JLAE 08 (Huntley et al, 1985; Agersnap
et al, 2000), & L AEPIRZ A& i T i 2% a2 1Y)
Wiz, HROLE S OB A MR sl A 21 1T 2 17K
o T b — o U A rh T R AR R DT
W, RGBS (15 PR K A4 TR ek 5 g B
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and Wintle, 2001; F Jil J& 5%, 2005; Armitage and
Bailey, 2005; Watanuki et al, 2005; 5 #f Kl 45,
2009) , 90~125 um 5% KF 125 um [FPHLERL (Murray
and Roberts, 1997; Aitken, 1998; Murray and Wintle,
20000 FEATMAEHIT 7TAWIFER], 4~11 pm F
40~63 pm L2 RIORLAE B by e X i A A, A
RN — o A R OB G A AR P A
10~63 pm 2 [ C #h A %k 5%, 2000; Huang et al,
2006) , FHATHEE AL 48%~65% (K 1D, HAE
AR 41 FIfiE 4 784> . Armitage and Bailey (2005)
WIS e AR By v FRE A2 OSL AR
SRR, X T 50~250 pum FHUBRIRE S, B A
AR ORI AN OB T AR B ORL R, X TN T
40 pm RARIIRE S, SEES B AR R W A
THREGRLRE, 4~11 pm FLZE 7 E # L 50~250 pm /)
29 12%, nl g 51 De (AW K. 534, S8R
I 4~11 pm RLZRE RIS 0.1~1.5 mg B, L&
RA LRI N AW G TR, HAZ PR
R IR, AT AEASRIOREAS S 52 1) 1)
M (Lai, 2010) o 1 90~125 pm Fi g [FE i 7E 3+
Wb S AR, AR R AR R D
PR 2 24 HIh kiR 2% (38 (40) ~63 um) HEAT
TROGIMAFETSFT (Roberts et al, 2003; Armitage and
Bailey, 2005; Lai and Wintle, 2006; Roberts, 2006,
2007; Buylaert et al, 2007, 2008; Lai, 2006, 2008,
2010; Stevens et al, 2007; Lai et al, 2008) H(f3 T #¢
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Fig.1

Diagrams showing the particle-size distribution in loess-soil profile and the particle-size distribution of the quartz grains

in the profile (modified from Sun et al, 2000)
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ARG Y R IE A LRI,
K, De {H I 5 75 22 18 8 2y 3R AT H O B FE
SR, A7 — P ol P RORL AR T RE B A T AR
£ % Wr A8 (Berger et al, 1980; Aitken, 1998) .
b — b R A ZE AR P AR 16~63 pm
(Huang et al, 2006) . it ¥ B 20 A & I C &
2a) , 40~63 pm RARAT T/ AT FUH] I 55 56 FF
T LB M 20.14%, 4~11 pm
H11.31%, 63~90 um 4 9.53%, 90~125 pum 4
3.17%0 WA, 40~63 pm FiAE A7 Gk e 7538
T BRI A M XS K R DU, St
IKIRBN 4 T 3% 1y 3R AR A A il i
RTHE 4~11 pm. 40~63 pm A1 90~125 pm — Ffoki 24"
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(Yang et al, 2000)
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Fig.2 The percentage of different particle sizes of the experiential sample from the YGZ profile and the triangle diagram of the
grain size distribution in the CHZ profile
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Ja NN 10% B3R LLBR LR TS K #m Ay, 1H
ARYEEP M R, B S R R 40~63 pm
FT90~125 pm FEg A7 9550 B ik, AN

A SCHEREOGAER (OSL) i ¥s i I & S 48
4> H %) Rise TL/OSL DA-15 1% 5 F#E4T 1), %ok
PR G UK (47030) nm, 20 MR O YR B
K4 (880£80) nm, YfF ‘Tt 9523QB15 Y HE £
WA HEAT RN, JFH 3 mm & # Hoya U-340 J€5¢
F~ (Botter-Jensen et al, 1999) . AN T. B f& 54
Sr/Y Y, W 1.48 Gq.
3 ARPRAREAER DT

HAr, BEOGW AR i 3 209 2 1 e Fl K
i, AR TR AR UL, A9 e B I S SR M
BT N, AR A R AT AT A K S AT
WIWIAEAE, A g vp (19 K B 2 AR B Ok K A
mAk . BF9T & W (Zhou and Shackleton, 2000) ,
AW 5 %M 7 A (R R AR 5 A 11 2 I
I B R 2 g A B R, S Ak, BT RCR
() R R, A TP KA R AEAE BN De {8
I A 72 7 (Huntley and Lamothe, 2001; Li and
Li, 2006) . ik, 7EE De fH AT, % ZUEAT
W gs, RAGaia RS E KA. Wi, #
K B LA (IRSL) %5 PE (Spooner and
Questiaux, 1989; Short and Huntley, 1992) , [A i,
A] HLLAMEE R A I A D rh TS G

B = ASRL A JRE S AT Z0AMRE IR, DUKS:
AT LR 4E)E (Duller, 2003) (1 3) o & 4~11 pm
BT JERE I Z0AN (IR IR 45 AR S IR F AR,
K2 BOFE i I 20 AR o FE 5 W DR R FE 2 L
(IRSL/BLSL) KT 10%. FIHAFEPHEZ KK
Fvg e, RSN ERR RN B A BRI R
HIRE, AEPEHUL R P AR AN BEG 200 &, &
PR R g A% (EeEE, 2005) « HEKA
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(A7 6 23 5 Wi 2] A 1) J i B SLRE e 389 K il 2k 1)
JEA (Better-Jensen et al, 1995; Zhou and Briickner,
2008) o Ji4b, a RiFRIEERE ) (25 pm) fRAK
(Aitken, 1985) , 4~11 pm 40 §0RL 4 I (1) 45 771 B %
Z AR LR GBS, 2008) , 5
4~11 pm FLfEAT JAE AT EL e, SRR A S R
ZEA VN 40~63 pm Al 90~125 wm REAE AT S RE 0 1K)
IR M4 Bt (& 3a) , IRSL/BLSL HIMEAE 3%
PLN, RWX ORI A e 2l iy . MR i 5
P15 5] 40~63 pm. 90~125 um R IR . £
FWNHA, TEARATIEOLN, R IR R
AR E R, TR & & iE 1) (Banerjee
et al, 2001; Roberts and Wintle, 2001) , *f T 3% 1
o ERORO G WTARAEE . R 40~63 wm H R R
RV RETE A IS, JH G Fr A B LU Y 5 3RS
HOECIE 7 SRRy St
4 FFEAMZLFNERLH ELES
4.1 SRIGKMHRYIESRE

X )4 G 1) = ok A% 1R A 0 FH o PR AR 5 v
(SAR) (Murray and Wintle, 2000) #4745 %47 &A1
(R, RN DU R # Ik 7S U B 2R R (L,=0D
T, OSL & K%, Cut-heat. A5 75
() OSL M 52 76 AL o I o 1 258 205070 o 1) S e
SEFH R AR OSL A = o B A L 0 57 = 1) N T4 JiE
ZAF N AN OSL AR 5 o B L i A i 1, (H H AR
FERISE G 5 IR S AN AL, T B B 2R S
B HER 0 110°C P BHAE S50 S 50 51 4 0F T 783 7ok
BB, A5 X S8 12 B ST VR ) OSL B E T 4l 3R
(Jain et al, 2003) o Jr LAEM Sk 7 b 75 EEHE H X
SO E P BIF 7, A1 N ARSI I AR AR AR5
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Fig.3 This reduced feldspar contamination for the quartz of grains 40~63 um (filled diamond) and 90~125 um (open circle), which
were etched with fluorosilicic acid and hydrofluoric acid (a) and the others were only etched with fluorosilicic acid (b) as identified
by further IR short shines and IR depletion ratio test
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¥, BT AR AR 2 B, A2 AT TRAAEEX
FE S R S, DT B 38 B R 41

& i Murray and Roberts (1997, 1998) X}
160~300°C /10s [ FRARSAF AT RIS 1) e R AN 7%
S R T A 3 ) e 2R R R B R - 0
FE YGZ-2. CHZ-2 AT 5550 . YGZ-2 #1629 Gy
M7, AR JE BL 20°C A A B 160~300°C JEAT Tl #4
FEXASHG . PR MR FI A K AL S, 45 R
4 fiion, R YGZ-2 48 160~300°C PG T,
SAR T HA PR S5 R 1 AN W S0 A oAl B 1) A%
th, HPHEFRIGFEEL 0.01~0.61 Gy, {ESCK %
AR H 1 10% LN (Murray and Wintle, 20005
Steffen et al, 2009) , W& 4 GeRIWH, FfE 0 E
SRR IE G R 58— AN AR R R S
BEOL o ) L (Recycling ratio) A7 0.95~1.04,
DEIIRFR T B AR AT 2 TR UFIIAL IE (Roberts,
2006) o 260°CHIFERE RN 026 Gy, AT SRVFH
JulN, HIHFEMKEE (Given/Measure) 4 1.0,
ZEA B A5 2 THURE b 19 PG 1R F 260°C o
[F]HE, 75 160~300 °C [1) 7 #4kt B2 T X CHZ-2 #F
IR 8.38 Gy MM, Wl Hh 1 45 25 1 B S AN A
T AL BE AR Ak, IR FEAEAE 0.13~0.37 Gy,
YN (8.38 Gy) 1 5%, BitK 4 FH,
CHZ 1| T A% 5 3 45 260 °C U 1E k1% 350 TRIRE b 1) B
EEHGEE . 554h, WIS S 45 ok,
PR AN i L 260 P 5 56 5 A R 7 160~300 °C T4
T BEYE N E AT BRI AT, NP g T
ZIR A5G (Roberts, 2006) .

42 FHFEWNE

FEHE 2 I TG B R B 2R R )
XPRE I = AR A JE AT B 241 De Ml 5o
FHXURE 7 50 f A2 55 578 (Double SAR) FlHL
AT (SAR) WA, Hrh Double SAR
H &2 R KA R A AR EA
KA AR, SAR FF4li47 Jeke i i
ko 4~11 um KiA2 I 5 H Double SAR Wl & H De
H, 40~63 pm F1 90~125 pm i 2 AL 5 FH SAR i
17 De {HI &, HBOemitfihsk. KLk (YGZ-
2, CHZ-2) Wi 5 Prw. NARAEK ML
e AEEIERRLAR RS, IR R RO S 2
RPE K EA, RIEBIWR. WRBOEIEIE 2 IR
A LLE Y, 40~63 pum A1 90~125 pm K 4% A7 95 Bl i
KRN RN, FEERAR. F AR T R
[0 BSOS AT DL AR AR fE R 22 RSD K7~ (An et
al, 1991; J& IV FJ4%, 2005) , RSD /s, 525G
BN, HA %W%ET%ﬁ%ﬁaﬁﬁ%Fﬁﬁﬂ
FEAF 5 7K1 20 B B SR 0 AT 0 S sk (Allastair
and Gemmell, 1999; Zhang et al, 2003) . M De {H
IR ATEIKE (B 6) , 4~11 pm F1 40~63 um
() De {EAHX &L d, 4~11 pm (1) RSD 4 26.1% ,
40~63 um [1] RSD 4 6.3%, 1] 90~125 pum [f] RSD
H 52.7%
43 HRBETUHKIE

b TSR TR AN ] A S RO PR G AN (] P T
R A, A AT AN F B B> A FUR R ROR,
B ARG o A0 ) P A 700 2 ) kA
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Fig.4 Experiments of preheat temperature, dose recovery (given/measure), thermal transfer and recycling ratio at different preheat
temperatures for samples from the YGZ profile and CHZ profile.
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Fig.5 The decay curve and growth curve of 4~11 pm, 40~63 um and 90~125 um quartz
for samples from the YGZ and CHZ profile
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Fig.6 Compration of the De values from different grain sizes of samples from the YGZ sites

L (Gy)

B IKPKE 25 (recycling ritio) #BLE 1410% JEH P,

P AE SR Ja — B 2 T HOROL 5 St

AR IR, EHOC R AR EE AT FE R, A

%, H



51

TS, A5 SO A DX = RORE AR A SRR G A X L 297

W OW K ZHCEF R, 46 SAR VL, eIk
HE 3 oy W IR (1 YT AR W) (Bailey, 2003; Singarayer
et al, 2005; Li and Li, 2006; Steffen et al, 2009) .
AR H De(t) FFX B ARG CHZ-2. YGZ2 HHATHY
55, AT R De(t) B, FUMIX[ANE 0~0.3's, 0.3~0.8's,
0.8~1.6s, 1.6~2.7s, 2.7~42's, &5 RWE 7w,
ME T PLE H, 4~11 pum FT 90~125 um i 4547 FL 1)
De {H SR I TR 2RI H K &3S, JLrp 4~11 pm
(1) De (E KA RIS, BB 1s IEIFaE BT, 1
M2 10 Gy, JAHXFRAHEZ (RSD) 4 2%~27%.
90~125 pum [ De {EifF 1.5 s ZHiJLTAHEANDE, 25
W BE N, 762 s Wk B K, AN 5 Gy, ZE
BN, H RSD 7F 15%~23% 425}, 1fij 40~63 um
i SpEd R I TH], De {H)JLF-AAE, RSD 7E 7%
Jidie H LU 40~63 pm R 42 1K) A 55T RE R Lh
BN, T H AR PR AR A D ] e SZ I A A
DX ek YR S, TR R ] BE S R B . T
FLARH, <63 um IRy AW 5 A W BE B 1z BE 5 A%
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Fig.7 De(t) plots of sample CHZ-2 and YGZ-2: different particle sizes of quartz
(4~11 pm . 40~63 pm . 90~125 um ) from the same sample
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Table 1 OSL dating results of some samples from the YGZ and CHZ sites

B W U Th K fkE ER ke SR S i
(cm) (mgkg') (mgkg') (%) (%) (Gy'ka')  (um) (Gy) (ka BP)

YGZ-2 72.5  2.81£0.1 11.2+0.35 1.72+0.06 19.3 3.34+0.24 4~11 28.6+1.49 8.57+0.76
2.87+0.07 40~63  8.47+0.11 2.96+0.08

2.76+0.06 90~125  7.81+0.58 2.83+0.24

YGZ-7 2575 2.6240.1 11.4+0.35 1.84+0.06 234 2.79+£0.06 40~63 16.92+0.66 6.07+0.27
YGZ-10 3525 2.45+0.1 8.34+0.26 1.74+0.06 21.1 2.91+0.19 4~11  57.56+0.96 19.80+1.34
2.53+£0.06 40~63  27.18+2.44 10.75+1.00

2.44+0.05 90~125 32.72+2.27 13.40+0.97

CHZ-1 92.5  2.48+0.1 10.8+0.33 1.67£0.05 164 2.67+0.05 40~63  8.39+0.99 3.11+0.37
CHZ-2 117.5  2.62+0.1 10.2+0.32 1.76+£0.06 17.3 3.28+0.23 4~11  20.57+0.30 5.24+0.31
2.73£0.06 40~63  11.72+0.28 4.29+0.14

2.74+0.06 90~125  7.37+0.59 2.69+0.22

CHZ-6 3125 2.240.09 9.67+0.3 1.81£0.06 194 3.64+0.20 4~11 42.7+1.65 11.724+0.79
2.58+0.06 40~63  27.57+0.46 10.69+0.29

2.58+0.05 90~125 16.92+1.44 6.55+0.46
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