a3 B B Es2% E22H 2007&E 11 B

100029. E-mail: jfzhang@pku.edu.cn)

(14 29
(
~3.5 ka, ~74 ka,
(10R4/8) (2.5YR4/8) (5YRS/8)
(5YR/5/8) :
[1.2] :4 )
1~7
14C ,
(TL) (ESR)
5.7~9 . « ” 9~70 ka
: 10-30ka
TL
(OSL) Ha
[ [21
OSL
2007-05-09 ,2007-10-18
( 140471010, 49925307)

D , , ,

2646

100871;

03]

~77 ka,

(141 £7) ka)H8,

(151
[16]
(6 +2) a'?,
2 [1_1
6~8.20
[21] [22] 1

, 2003

www.scichina.com



i x $52% Hoow 2000518 M Z D &K
5 118°30' 118°35' 118°40' 118°45' 118°50'F
24°50'N T T 24°50'N
’ 2 =iyl &
’ 24°45' - o acas’
1
(13 E
( 24°40' 24040
1),
( )
[23.24]
(T1) 3~5m, 24935’
10 m. S
. 3
- 207
0 .
(JJ-10,JJ-11  JJ-12),J1-10  JJ-11 Sae30 L ; 50° 100 110" B0E_ |5 403
(JT) , JJ-12 (SZ) 118°30" 118°35" 118°40" 118°45" 118°50'E
( L2). OSL 1
, (SHW) XZ: ; SHW: ; SH: ;T ;
SZ: D)
2 (JJ-D1 1J-D2)
2 JJ-B1  JI-B2)( 1,2). ( 1, 2). , s
(T2) 20~30 m, ,
300 m 6 m (24°46'13.0"N, 4
118°45'43.9"E) , (XZ) , 0.3 m ,
SH XZ JT
SRE/m #S RE/M e RE/M e
0.0 0.0 :
1.04 O JJ-05 1.0 J-11
S )09 1-10
2.0 4 2.04
3.0 1 301
Q J1-04 :
40 1 4.0 1)-08
5.0 5.0 1107
60{ © |1-03
b 102 WFR
101 [T mrassnss
| |muesw
60 1
£ 401
uitt
%
20 4
# ~ TSz
01 - = R
T3 (>77 ka) T2 (~74 ka) T1 (~3.5 ka) —
2
www.scichina.com 2647




MG b & #5285 w228 2007411 ® sz
2.1 m ; , 150~250 pm s
1.8 m , 1.6 m 40% HF 40 min,
b a b
. 3 1J-07, JI-08 HF s
1J-09( 1,2).
(T3) 40~50 m, HF 40 min
(24°36'53.6"N, 118°4025.8"E) s ,
R (SH) ( 1,2), 10 m. . ,
s 3, 0.97 cm OSL
0.5 m ; 6.5 m [15.26] ,
; 25 m
1)
b, , 5 ,
JI-01, JJ-02, JJ-03, JJ-04  JJ-05( 1,2).
( 3),
6
2 260°CHHR g
___d_~——"_'_______._._
2.1 ['Illﬁ 0
235U, 238U’ 2327y, i 44 w, | 2ocmn
K : & 3
= ﬁ 154
o / & 10
) = 27 f‘ i
e / w5
B -
M -fll = 09 T T T T
251 / 0 100 200 300 400 500
04 L TIB/Gy
0 100 200 300 400 500
, , BLEFIB/Gy
10%. , 3 200 260 ,
’ [12] J1-07
2.2
, / (Risg-TL/
OSL-15)( Risg ) s
s ((470 £ 10) nm), 3 25 mm
H,0, Hoya U-340, 290~370 nm
HCl1 R R EMI 9235QA.

1) 2646 1)

2648

ﬂ 9OSI'/9OY,

www.scichina.com



it 3 g52% g2 20005118 M4 F & &
3 1.33%,
31 B¢ ) sio, ,  ALOs;, Fe,0; FeO
’ ml
,
U, Th K s () ’ .
1 , ” Bl
(JJ-D2) U Th ( (0.91+0.05) ' '
(5.66+0.18) pg/g) ((1.09  0.03) ’
Gy/ka)
U Th 17.27~30 , 2 s U Th
LU 4 U Th
(JI1-10, JJ-11  JJ-12) U Th 1.7 . .
>0.3 ug/g, 2.1 Gy/ka, ’ ’
“ » L&Lﬂﬂ’
Th , B :
3.25 Gy/ka 1.42 Gy/ka. 3 JJ-01,1J-02 JJ-07 U Th
" J1-D2 ,
» ) U Th
() , U Th Ca, Si
, el « » , U Th ,
13,3.6 4.6m 6.31%, 3.15% , , , U
1
/m Ulpg'g” Thipg-g' U/Th K/% Gy-ka' %) (Gy-ka” /Gy /ka
(SHW)
PKU-L282 JJ-B1 0.1 0.027+0.022
PKU-L283 JJ-B2 0.1 0.004+0.003
(SHW)
PKU-L284 JJI-D1 1.0 0.09+0.02 0.08+0.02%
PKU-L285 JI-D2 3.5 0.91£0.05 5.66+0.18 0.16+£0.01 0.35+0.02 0.19 3.7 1.09+0.03 0.20+0.05 0.18+0.05
am (T1)
PKU-L295 JI-10 0.8 2.1240.07 11.80+£0.28 0.18+0.01 1.23+0.04 0.19 3.1 2.60+0.06 9.10£1.90 3.5+0.7
PKU-L296 JI-11 0.5 2.10£0.06 11.40+£0.26 0.18+0.01 1.02+0.04 0.19 1.6 2.41+0.06 0.16+0.04 0.07+0.02
(S2) (T1)
PKU-L297 JJ-12 0.4 1.70£0.06  9.36+0.25 0.18+0.01 1.33+0.04 0.19 14.9 2.16+0.06 0.70+0.03 0.32+0.02
(S2) (T2)
PKU-L292 JJ-07 5.1 0.7840.04 4.77+0.17  0.16+£0.01 1.52+0.05 0.09 1.7 2.03+0.06 149.5+17.3 73.8+8.8
PKU-L293 JJ-08 3.8 1.16£0.05  7.55+0.22  0.15+0.01 1.95+0.05 0.11 3.2 2.68+0.07 159.60+8.50 59.5+3.5
PKU-L294 JI-09 1.5 1.45£0.06  9.17£0.24  0.16+£0.01 1.70+0.05 0.16 4.4 2.64+£0.07 132.60+11.20 50.2+4 .4
(SH) (T3)
PKU-L286 JJ-01 8.5 1.08+0.04 4.38+0.17 0.20+£0.01 0.90+0.04 0.06 3.7 1.42+0.05 109.50+10.70 77.0+8.0
PKU-L287 JJ-02 7.4 1.32+£0.05 4.56+0.17 0.24+£0.01 1.04+0.04 0.07 2.8 1.64+£0.05 114.00+12.00 69.3+£7.6
PKU-L288 JJ-03 6.0 2.52+0.06 9.15+0.25 0.28+0.01 1.02+0.04 0.07 4.4 2.17+0.06 86.40+6.60 39.8+3.2
PKU-L289 JJ-04 3.5 2.53+0.07 10.50+0.26 0.29+£0.01 1.33+0.04 0.11 8 2.49+0.06 101.20+6.00 40.7+£2.6
PKU-L290 JJ-05 1.0 3.63+0.09 18.00+0.36 0.25+0.01 1.38+0.04 0.17 9.4 3.254+0.08 104.80+6.70 322422
a) 1J-D2

www.scichina.com

2649



$52% F228 2007F 118

09 s #SS
----- (R R 4 R S S R LA :
| I I ! ] ] 1
201 / i gl i
' ! il i [ \ 1 4 ,
g ....Ir.. I‘ ....... ;.I ..?'......'r.lp. 'I.. .é. 11-04 ,
w40 v v i [ | |
® T | | B | : 1.52%-1.92%
| I ' I 1 1 [
1 1 i 1 ! 1 1
PR P00
'y 1 1 ] \ \ 1
' ' 1 I A \ '
.I.'. é ..... .+. ...._'?4. ...|,'.1|.....+. 11-02
S.D EL H 1 H I ! 1 H 1 [
FHnEcs .- hasaal | Y igates ot Joilf- - .- 13-01 4
T T ™ T e = | T L | T T U Th
1.8 36 816 1.0 151530 90 120 40 80 02 04
Upg-g' Thing-g' K (%) FHE p gy HEBEES ymh
/Gy+ka' © 7 Jka
0.0 & ’
(b HRs
Th
L bh 11 e bl | b A | L e | i =1 1J-09 S
20 y i e s H e . 4
- I ] | : 1| " I .
) el el !
P 1 1 | " | \ [ >
B
- .- = b EEEEE [ | R T | B g | R PR 1J-08
4.0 + {: .‘r J; H :’ H rl‘ H '11 H : 3.2
I ! ] 5 . ] |
I L I ; I \ ]
L EEEE] 4‘ ----- -‘—--- - - Ho- - o 4'.- J1-07
, JJ-05
6.0 | ExEe o g T | e e { e po
1.0 15 60901518 21 28135180 60 9001 02
Ulng- "' Thing- g K (%) FHB p Gy HENEES Umh 260
/Gy -ka' ¢ /ka heat) 160
« » eat s
4 (a) (b)
Th
U Th bl
U Th
; 2 ¢ 3),
,U Th [33.43) 1J-05
, U/Th kel ,
, , U/Th B (
(1 4). , )
U/Th 3 U/Th “ ”
(0.18 = 0.01) U/Th 6 6 ,
(0.15~0.16), (JJ-D2)  U/Th
(0.16 + 0.01) « »
B U B
Th i

2650

K
K
K ,
s U
160~260
200
s (cut
5. JI-07
200 260
260
200
S 260
R 200
[47.48] '
), )
1. 7
www.scichina.com



w X %52% wo2ly 2000E D M F b B
2.0
13:05 13-05
250 .
151
200 - -
_ 150+ i : . d g’fé P SR SR e
= e X W - ST )
Q e : =
100 - . 1%
: : ) p %05
504 . ; . o
(a)
160 180 200 220 240 260 ——————————————
TnEE/C 160 180 200 220 240 260 280 300
TR/ C
1301 |[13-02 |[13-03 |[13-04 ][ 13-07|[13-08 |13-09 |[13-10 -
. g 6 1J-03
250 il
iof LI
. .
2004 sall . JJ-03 ,
. . :
. 5 | )
= 150 - . si s el |5 e
:\3’: 5 . L] : * . . . i ' . 4 ’
Q Ot || et | Sar | el | iR | ) [47.48]
100 - e I il ! .
sl o]g g ‘e : ’
LR Y L . JJ-D1 :
o 1® i (0.09+0.02) Gy. JI-B1  JI-B2
T T T T T T T T T T T T T T T T
SO NSNS S NS NS HE S (0.03+£0.02) (0.004+0.003) Gy,
FURRE/C ‘
5 )
12 11 (@) 11-DI n=59 ®)
4 244 45D, = (0.09+0.02) Gy,
0.8 1
-
Q -
0.4 e
: -
oo &
- -
05 00 05 10 15 20 00 02 04 06 08 1.0
REERTENERIEBHES D, /Gy
(© n=33 (d)
11-03 11-03
2404 10 . 124 ZH9D, = (86.4£6.6) Gy
180
. . . -
S 120+ s i
Q . :.". F A B
60 1 ‘ot
L
0 ; . ; .
0 10 20 30 40 50 40 80 120 160 200 240
REERTENOALEHES D, /Gy
7 JI-D1  1J-03

www.scichina.com

2651



a3 B B Es2% E22H 2007&E 11 B .

~77 ka.
33 ,
Grﬁn l),2)’ > s
1.2 1I-D1  JI-D2
OSL (0.18+0.05) (0.08 = 0.02) ka. 125 ka
3 7310, 13-11  J3-12 OSL 77ka

(3.5 +0.7), (0.07 +0.02) (0.32 + 0.02) ka. ;

711 13-12 ,
) « » 3 JJ-07, 35

1308 J1-09 OSL (73.8+8.8), (59.5 + ,
3.5) (502 + 4.4) ka. « » , ,

5 13-01, J3-02, J1-03, 17-04  13-05 (511,

(77.0+8.0), (69.3+7.6), (39.843.2), (40.7+2.6)
(32.2+2.2) ka. ,
OSL
( 4, OSL ,
) ’ [53]
1701 13-02 ,
13-D2 ,
34
~35 ka. ~74 ka, bl 9
49,50

1) Griin R. Age.exe, Computer program for the calculation of luminescence dates. Unpublished Computer Program. RSES, Canberra, 2003
2) Li B, Li S H, Wintle A G. Overcoming environmental dose rate changes in luminescence dating of waterlain deposits. Geochronometria (in
press)

2652 www.scichina.com



Bo2s gooH 20005118 M4 F E &

s ~3.5 ka.

13 ”

~74 ka,

, 1997, 27(6): 537—542
2 , , .
, 1998, 17(1): 50—54
, 1994, 39(12): 1122—1124
4 , , ,
, 1994, 49(4): 298—305
5 , , .
, 1997, 16(3): 363—370
6 , , .
, 1999, 19(2): 100—114
7 , , .
, 1999, 19(4): 338—342
8 , , s
, 2000, 45(5): 533—537
9 , , 2001,

www.scichina.com

20

21

22

23

24

25

26

27

28

21(4): 393—396

Huntley D J, Godfrey-Smith D I, Thewalt M L W. Optical Dating
of sediments. Nature, 1985, 313: 105—107[DOI]

Wintle A G, Huntley D J. Thermoluminescence dating of a
deep-sea sediment core. Nature, 1979, 279: 710—712[DOI]

Aitken M J. An introduction to optical dating: The dating of Qua-
ternary sediments by the use of photon-stimulated luminescence.
Oxford: Oxford University Press, 1998

Godfrey-Smith D I, Huntly D J, Chen W H. Optical dating studies
of quartz and feldspar sediment extracts. Quat Sci Rev, 1988, 7:
373—380[DOI]

Prescott J R, Robertson G B. Sediment dating by luminescence: A
review. Rad Meas, 1997, 27: 893—922[DOI]

Wintle A G, Murray A S. A review of quartz optically stimulated
luminescence characteristics and their relevance in single-aliquot
regeneration dating protocols. Rad Meas, 2006, 41: 369 —
391[DOI]

Murray A S, Olley J M. Precision and accuracy in the optically
stimulated luminescence dating of sedimentary quartz: A status re-
view. Geochronometria, 2002, 21: 1—16

Ballarini M, Wallinga J, Murray A S, et al. Optical dating of young
coastal dunes on a decadal time scale. Quat Sci Rev, 2003, 22:
1011—1017[DOI]

Murray A S, Funder S. Optically stimulated luminescence dating of
a Danish Eemian coastal marine deposit: A test of accuracy. Quat
Sci Rev, 2003, 22: 1177—1183[DOI]

« 2
> >

, 1985, 5(1): 47—57

>

,2001, 21(4): 328—332

, 1987, 32(21): 1650—1653
,2002, 24(1): 111—123

Kim S W. A study on the terraces along the Southeastern coast
(Bang-eojin-Pohang) of the Korean peninsula. J Geol Soc Korea,
1973, 9: 89—121
KimJ Y, Lee D Y, Choi S G. A research on Pleistocene stratigraphy.
Korean J Quat Res, 1998, 4: 41—57
Prescott J R, Hutton J T. Cosmic ray contributions to dose rates for
luminescence and ESR dating: Large depths and long-term time
variations. Rad Meas, 1994, 23: 497—500[DOI]
Murray A S, Wintle A G. Luminescence dating of quartz using an
improved single-aliquot regenerative-dose protocol. Rad Meas,
2000, 32: 57—73[DOI]
Bateman M D, Holmes P J, Carr A S, et al. Aeolianite and barrier
dune construction spanning the last two glacial-interglacial cycles
from the southern Cape coast, South Africa. Quat Sci Rev, 2004,
23: 1681—1698[DOI]
Gibbertson D D, Schweinninger J L, Kemp R A, et al. Sand-drift
and soil formation along an exposed north Atlantic coastline:

14000 years of diverse sedimentological, climatic and human im-

2653



a3 B B Es2% E22H 2007&E 11 B

29

30

31

32

33

34

35

36

37

38

39

40

41

42

2654

pacts. J Archaeol Sci, 1999, 26: 439—469[DOI]

Murray A S, Clemmensen L B. Luminescence dating of Holocene
aeolian sand movement, Thy, Denmark. Quat Sci Rev, 2001, 20:
751—754[DOI]

Duller G A T, Augustinus P C. Reassessment of the record of linear
dune activity in Tasmania using optical dating. Quat Sci Rev, 2006,
25:2608—2618 [DOI]

Stokes S, Thomas D S G, Washington R. Multiple episodes of arid-
ity in southern Africa since the last interglacial period. Nature,
1997, 388: 154—158[DOI]

Faure G. Principles and Applications of Inorganic Geochemistry.
New York: Macmillan Publ Co, 1991. 1—626

Chesworth W. Weathering systems. In: Martini I P, Chesworth W,
eds. Weathering, Soils, and Paleosols. New York: Elsevier, 1992.
19—40

Michel J. Redistribution of uranium and thorium series isotopes
during isovolumetric weathering of granite. Geoch Cosm Acta,
1984, 48: 1249—1255[DOI]

Guthrie V A, Kleeman J D. Changing uranium distributions during
weathering of granite. Chem Geol, 1986, 54: 113—126[DOI]
Gueniot B, Munier-Lamy C, Berthelin J. Geochemical behavior of
uranium in soils, Part . Distribution of uranium in hydromorphic
soils and soil sequences. Applications for surficial prospecting. J
Geoch Expl, 1988, 31: 21—37[DOI]

Gueniot B, Munier-Lamy C, Berthelin J. Geochemical behavior of
uranium in soils, Part . Distribution of uranium in hydromorphic
soils and soil sequences. Applications for surficial prospecting. J
Geoch Expl, 1988, 31: 39—55[DOI]

McAlister J J, Cooney G, Higgins M J. Accumulation of uranium in
granitic soils overlying the Mourne Mountains, County Down,
Northern Ireland. Microchem J, 1997, 56: 315—326[DOI]
Echevarria G, Sheppard M 1, Morel J L. Effect of pH on the sorp-
tion of uranium in soils. J Environ Rad, 2001, 53: 257—264[DOI]
Aubert D, Probst A, Stille P. Distribution and origin of major and
trace elements (particularly REE, U and Th) into labile and resid-
ual phases in an acid soil profile (Vosges Mountains, France). App
Geoch, 2004, 19: 899—916[DOI]

Mibus J, Sachs S, Pfingsten W, et al. Migration of uranium (IV)/
(VI) in the presence of humic acids in quartz sand: A laboratory
column study. J Cont Hydro, 2007, 89: 199—217[DOI]

Peuraniemi V, Aario R. Hydromorphic dispersion of uranium in a

43

44

45

46

47

48

49

50

51

52

53

54

55

surficial environment in northern Finland. J Geoch Expl, 1991, 41:
197—212[DOI]
Taboada T, Cortizas A M, Garcia C, et al. Uranium and thorium in
weathering and pedogenetic profiles developed on granitic rocks
from NW Spain. Sci Total Environ, 2006, 356: 192—206[DOI]
Takeda A, Tsukada H, Takaku Y, et al. Accumulation of uranium
derived from long-term fertilizer applications in a cultivated An-
disol. Sci Total Environ, 2006, 367: 924—931[DOI]
Osmond J K, Ivanovich M. Uranium-series mobilization and sur-
face hydrology. In: Ivanovich M, Harmon R S, eds. Uranium-series
Disequilibrium. 2nd ed. Oxford: Clarendon Press, 1992. 260—289
Gu Z Y, Lal D, Liu T S. Weathering histories of Chinese loess de-
posits based on uranium and thorium series nuclides and cos-
mogenic 1Be. Geoch Cosm Acta, 1997, 61: 5221—5231[DOI]
Zhang J F, Zhou L P, Yue S Y. Dating fluvial sediments by opti-
cally stimulated luminescence: Selection of equivalent doses for
age calculation. Quat Sci Rev, 2003, 22: 1123—1129[DOI]

, 2006, 51(12): 1443—1449
Choi J H, Murray A S, Jain M, et al. Luminescence dating of
well-sorted marine terrace sediments on the southeastern coast of
Korea. Quat Sci Rev, 2003, 22: 407—421[DOI]
Choi J H, Murray A S, Cheong C S, et al. The resolution of strati-
graphic inconsistency in the luminescence ages of marine terrace
sediments from Korea. Quat Sci Rev, 2003, 22: 1201—1206[DOI]
Aitken M J. Thermoluminescence Dating. London: Academic Press,
1985
Jeong G Y, Cheong C S, Choi J H. The effect of weathering on op-
tically stimulated luminescence dating. Quat Geochronol, 2007, 2:
117—122[DOI]
Chabaux F, Dequincey O, Leveque J J, et al. Tracing and dating
recent chemical transfers in weathering profiles by trace-element
geochemistry and *U-*U-**°Th disequilibria: The example of
the Kaya lateritic toposequence (Burkina-Faso). Comp Rend Geo-
sci, 2003, 335: 1219—1231[DOI]
Zhao H, Li S H. Luminescence isochron dating: A new approach
using different grain sizes. Rad Prot Dos, 2002, 101: 333—338
Zhang J F. Development and application of luminescence dating to
Quaternary sediments from China. Dissertation for the Doctoral

Degree. Hong Kong: Hong Kong University, 2000

www.scichina.com



