15 1

Vol.15, No.1
2003 3 Journal of Lake Sciences Mar., 2003
*
1 1 1 2 3
(1: . 730000:
2: . 400716: 3: . 710054
QH1 . (= REE)
s TOC . s
; 63mg/kg ¢ Y)
. . Ce. Eu REE
(TOCJ. . s Y REE
. TREE ; , 8500aBP
4 - - -
P343.3 P532
] [, [2]
[ , REE [41,
. (ZRII—O1)
2002-04-03  , 2004-06-15 ., 198 , . Email:jashi@ns.lzb.ac.cn



. ) REE
; REE
1
1.1
(97°50'-101"20" E, 3615'-38°20' N ) ;
; 29660km?.
3193.59m, 4400km? (1988 ), o e
21m, 25.5m (1985 ) Bl
(QH1) ;
350cm, 23m,
QH85-16A 5m
QH85-16A . ;
¢ 4) 14c ;
QH85-16A A (aBP) S
(cm) : A=22.7275+438.90°1
2.5cm ’ ’ 140
. 1 . 1
1.2 (REE) Fig.1 The location of the borehole studied
, 200 , in Qinghai Lake
20-30mg, , H,0,(2mL)~ HNO3(3mL)~ HF (5mL). HC10,(0.3mL)
; 150°C ; 4h,
, 100mL HNO;1.667mL. 1001 g/kg Y(  )1mL ,
. HP-4500 Benrchtop ICP-MS . REE 1X10°.
1.3 (TOC)
100 , , 0.1-1g, 5% ;
10h, ; 75°C CS-344
1.4
Malvern-Mastersize 2000 ;
; 24h ; 5%.
2
2.1
QH1 , 16.262-89.221mg/kg, 63.001mg/kg.

L] L] 57.613mg/kgs 91.4%; L]



30 15
5.388mg/kg, 8.6%. ;
2 , La. Ce. Nd-~ Sm. Eu. Th. Er ;
Lu  280cm . 76.5¢cm Ce ’
; (pH Js Ce ;
] » Ce ; Ce )
Ce (1, 81.5-126.5cm , ;
’ REE ; ;
| La Car M Sm Eu Th Ly Er Lu imgkeh
femil 1k . ] 2 02 i 3 L

F- LUEL LUE 0.0

—1l

100 l

1111z
Y 3 5 3

3%

%

150} -

i) -

2504

)

- 330

2 QH1 REE
Fig.2 REE variation curve in sed

100 r

{5 T )

1 p

FER

o

La Ce Pr Md Sm Eu Gd Th Dv Ho Er Tm Yh Lu
@ |.5em 4 S51.5m = |0pSan ¢ 156.5m
® 20ndem + 300 5am o 306Fem = ddeSom

3
Fig.3 REE distribution paterns

iments from QH1 borehole

2.2

; REE ;

» REE



1 31
’ [81  LREE/HREE>1,
’ . REE s
1 & Eu 0.9081-1.1997 ) Eu )
REE 0o, 8 Ce 0.9029-1.0000 ,
Ce ’ ’
; ’ Ce
2.3 ( REE)
La. Ce ..Er ¢ 2. 4,
Z REE L] L] Z REE H L]
» = REE TOC
4 L] L] Z REE H L] L] Z REE
L] [11].
s [12] ,
[13]
T PERE L REE(mg'kgh T ) PRI E (pm) BB iE S
{aBF)  (cm)
W | .‘iUI 5 IIJL;l r.: I"L‘ H.' LI z 3.2 1]
1 ji -%’ RRFR
Gl : = _t:_,g';" 3 i
= o = ™
171z 100 : ; E il
- —E W gk
3484 150 4 E“ } =
B <'.'> ? é | 5 I
: - el ey
usd 4 200 o ;..'\1»' ';S—’ ;_'_3
: Zrrmemeny ; ------------------
B1214 250 - "‘_—:— {?\_ s 2T
: : i 4 1
T= & __ w5
T P ]

Bi03 350 ~

4 »REE. TOC

Fig.4 The vertical distribution of Totd REE. TOC and Grain Size in the sediment of Qinghai Lake

L REE (TOC)

L REE ; TOC L REE

( 4), TOC

3



15

32
[14]_
» REE TOC “ . )
; ; ’ REE
; REE )
REE TOC “ ;
; ; ; ’ REE
; REE )
- ; » REE
» 2 REE : X REE
2.4
4 » 2 REE “ ? ; ,
TOC L] H
I 8.5-5.4kaBP(350-219cm): (€H) [a, 8.5-
7.0kaBP(350-291cm) , ¥ REE ’ » T0C
: (2 Ib ,7.0-5.4ka (291-219cm) ,~REE , TOC
; (Pica purplea’ (6425+
180aBP) @, 8500 .
Il 5.4-3.4 kaBP (216-131cm) : ¥ REE » T0C ;
; ; 4000
Il 3.4-2.3kaBP (131-79cm): ¥ REE » T0C ;
IV 2.3-0.48kaBP (79-1.5cm): X REE 8500
(16.262mg/kg>, TOC , , 2.3ka
¥ REE 2.0ka ; 2000
2.3kaBP . 1.7kaBP ’ )

3

v 1989



1 33
» T0C Y REE ’ .
TOC ¥ REE ’ .
. QH1 8500
[15] () [16] ,
s
i , —
[171 Ia
Ib ; 11 ; 11 ;
IV . ;
3
(€)) , 63mg/kg ¢ Y) ;
s .
2 ; » Eu. Ce
(3 ;
: LREE TOC ’ .
(42 » REE
. ZREE : LREE .
(5 8500 / ,
s .
: REE
; T0C ;
1 QH85 — 14C
,1989,31(10) :879-891
2 . , 1994, (3):225-336
3 (® ), 2000, 30(1):73-80
4 , 1993,5(3):49-54
5 . 1994:1-
240
6 Liu Tungsheng. Loess and the environment. Beijing: China Ocean Press,1985: 129-134
7 Gromet L P et al . The *North American shale composite ”: the compilation , major and trace element
characteristics. Geochim Cosmochim Acta , 1984, 48(12): 2 469-2 482
8 , 2001,
21(1):97-101
9 Kevin H Johannesson , W Lyons Berry, David A Bird et al . Rare earth element concentrations and speciation



in alkaline lakes from the western U.S_A.Geophysical Research Letters , 1994, 21(9):773-776

10 , } YAOL } , 2001,21(3):51-55
1 , , } } , 1990, 8(1): 37-43
12 , } } , 2000, (9):341-345

13 Kashiwaya K, Yamanoto.A, Fukuyama K . Time variations of erosional force and grain size in Pleistocene lake
sediments . Quaternary Research , 1985,28:61-68

14 s . I. . , 1991,22(6):
547-552

15 s s . 12000 —
1991,38(1):61-64

16 Gasse F , Arnold M , Fontes J Cet al. A 13,000-year climate record from western Tibet . Nature , 1991, 353:
742-745

17 s s . . : . 1990,23-25
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Abstract

Rare earth element(REE) concentration and distribution patterns and vertical distribution of
total REE( X REE) in sediments from Qinghai Lake are presented in this paper. In combination
with total organic carbon (TOC) and Grain Size parameters, the relationship between REE and
the climate and environment has been discussed. The result shows that the X REE values of
the sediments from Qinghai Lake vary over arange of 16.262-89.221mg/kg, with an average of
63.001mg/kg. Indicating that the semi-arid environment was dominant with much weaker
chemical weathering. The sediments from Qinghai Lake have very similar REE distribution
patterns, which are moderately rich in light rare earth element (LREE), with negative slopes and
unclear Ce and Eu anomaly. ¥ REE contents have good relationships with TOC and Grain Size.
During warmer and wetter climatic episodes, the values of % REE in sediments are higher; on
the contrary, during colder and drier climatic episodes, the values of % REE are lower. The
further study has reconstructed the pal eoclimate evolution of Qinghai Lake since 8.5kaBP, which
includes four main climatic and environmental changes that were warm-moist, cool-dry, warm-
moist and cold-dry during late Holocene. Finally, we have concluded that REE in sediments of
Qinghai Lake is an effective indicator to reconstruct the paleoclimatic variation in the high-cold
semi-arid areas because of its sensitivity to the climatic changes.
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