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The Geochemical Records of Rb and Sr of Different Forms in Lake Sediments
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Abstract;Rb and Sr of different forms in lake sediments may record different geochemical and environmental proces-
es. In this study, the variation patterns of Rb and Sr of different forms in sediments of the Huguangyan Lake and
the Daihai Lake were investigated. The results show that Rb and Sr of different forms display obviously different
variation patterns, and that using Rb/Sr ratios of bulk lake sediments to reflect chemical weathering is not appro-
priate, even wrong. The comparison of (non-residual Sr)/Rb ratio with TOC, TIC, TN and C/N of the sediments
in both the Huguangyan Lake and the Daihai Lake showed that the (non-residual Sr)/Rb ratio effectively reflected
the change of chemical weathering. When the chemical weathering enhances, the (non-residual Sr)/Rb ratio increa-
ses; when the chemical weathering weakens, the (non-residual Sr)/Rb ratio decreases. In different types of lakes,
the sources and forms of Rb and Sr of sediments are different. Geochemical background, geographical feature and
climate of the basin and lake characteristics must be investigated to select appropriate application method of using
Rb and Sr in lake sediments to reflect paleoclimate/palecenvironment.
Key words: the Huguangyan Maar Lake; the Daihai Lake; sediments; Rb and Sr of different forms; chemical

weathering
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Fig.1 Map showing the locations of the Huguangyan Lake and the Daihai Lake

HEEBMOTKXREBEK 106 cn FIERYPHED F
H. FIRIBOESREFEZT . BERERZRH.F
C EKIEN . RS AERIRGE 1 om BHRS
H.REABHAHRPEARE. BREXBRER,VL
HYHREESHETHRS (BS . FD-IA-50) T &
RCRERGTE,AEKABEBE 120 HUT,
AR Y AR DHOYb AR ER 2 E S
HER Y BB 5T BT R 48, A F 1999 4F 6 A N e
MR AKX H A Toho D1 BI4EHLARE, 542
K 24.10 m™ , ST FHFHERE N ULRY AL, T
WH 2 cm BIESHE., A% HFE DHOD EH 3 m
AOERFEMB . ZBEAENIBE~KEASE
PR,
2.2 BRSO
2.2.1 AARHRb.SILFARARSHH BF
WoEEWH,H 1 mol/L HCl T RE 8L YWE S
A BRBREEAS RADESS URKEE LY
HABMB/BAVNELESES ., HiL,RAH 1 mol/
L HCl I B AT R R BT Y LR E M Rb,
Sr BT, AT AT i e T SR SR B B 24 B A R L
REFEROERSHRE, RAKEKRT 1

© mol/L KEh R T BB S BORM o BRE AR Y B0 S, T

W BE/NTF 1 mol/L 93588 I 7 B S Bk B A 4R
BRSE&), BOkL® kK FREL 0. 500 g T
BT S IR R B, A 50 mL B Z B L
B, AIA 20 mL § 1 mol/L HCLEZBTHRHK
R 2 h OB % (4000 rpm, 20 min) . %f

FANBRAEY . EEU L “ERBER—EL—RR
BWHEE 2K, BERNELHEREAEZE 100 mL
J& B 10 mL F 30 mL 4@ R BAR P, BT, A 4%
HNO, B, BAZ 50 mL, i, Z23MIBEE/RN
AW, 20 mL £EFKIRY 20 min B L, EF
FER.EEULSE 2K,

BHREMANBREAYEREB T KRR AET
# , | HNO; HF BB % FH &%, F TRREA Rb,
Sr 4H#T.

Rb.Sr A B XA EMERMRAEATIE

4y ¥p% B F 4K 7 i {X (Finnigan MAT /A & ELE-
MENT Z) W5 , TR ENTF 5%,
2.2.2 A% CNH# RHAXEPEAFALES
# XS S PE2400 [T B 70 R 43 #7740t PR 4 43 R st
7 C.N 40#r, MBRIRZE /N T 5%, LB AL
REENEYT L MEBRENT 5%, AILKERE
FABRKESBRSXIREBZERE,

3 HEHREW®

MBRMERER
Bt B W TLAR Y A B RO Pb 7 Cs 3t
FHERRUS B RAESE RENTIRYER
RRAE , RIZTLARY R FH KA K 0. 06 g/cm’ - a,
ok, 7E F ARS8 4 AR R ALE RS 6 A Fil IRAE
YR RBWENC BERE TR L TARYE
PR AEER 0. 066 g/cm’+a, 5*Pb
Y Cs ARBMT R MR REREA -,

3.1



WA AR E R

UL T E MUY R E &R 0. 036 g/cm’
ca, XERER BT UARITE/NANRTES . ARBEN
A UT B ) R o A7 o R 9% U BUS SR AT A A S HE 3K
7 RN
DH-99B A MERFFI B 11 A~ AMSHC 4
AL . A8 Xk E DH-99B v R 2 3 m {E A BH
FXE, HERRRBEAFEYHES 2 m M4 mBE
fb B AMSH C s g0,
3.2 MBYAEBMERS RL.SrHHEEL
WAEEEPHURYIERRES Rb MIRAES
Rb & RALTEE S FIN 2. 8~4.6 pg/g M 20. 2~
43.2 pg/g, EFRBEA Sr MIKES St WEET LT

Rbyps/ 1 gog"
2530354045 2

Srarmm/“g g’

5

T 411

B9 21.5~50.8 ng/g M 31.1~95. 1 pg/g(& 2),
JeFRH A M Rb.Sr & B4 5 52 Rb.Sr & & &
7.80%~15.59 % 1 23.37% ~54.10%, ERES
SrEBEAMARREKR, MERBEDZH Rb &
B MR/, Rb B ERBES P,

B IFYIERES Rb IRAES Rb W&
ZACIE R 47k 1.3~2.9 pg/g M 118~159 pg/g;
MAEFR S Sr SRES Sr WEBTLTEES TN
102~759 pg/g M 88~126 pg/g(&l 3), X FEHW
WY Rb BA FH A MAERBEST, T Sr U
EERETERES S,

" Rbpgs/ngeg’ Styes/ M Eog’
20 25 30 35 40 4520 40 60 80 100

% E/cm

0
20
40~
60
80

100

B2 ¥taBEWIRYA R BRERE Rb.Sr 69 H @AW

Fig. 2

Rbyums /uggt

Stynas/ Mg’
1.0 1.5 20 25 3.00 200 400 600 800
0

Variations in Rb and Sr of different forms of the sediments in the Huguangyan Lake

Rbygs/ b gog” Stans/ 1878

120 140 160 80 90 100 110 120 130

50 -

100 |-

150

#FE/cm

200 -

250 +

300 L

%?‘5

B3 SETRYARBREIRS Rb.Sr #H @42 &

Fig. 3 Variations in Rb and Sr of different forms of the sediments in the Daihai Lake



412 OB S/BA VLR R FRAER A Rb.Sr B A3 1T RBFR

WEE MISEN RS R BBy IR
BEA Rb BB, XIESE T AEAFE NSRS,
& Rb Y RA MR E R EER. SHE
R4 B XF BB A, & Sr B4 X 4k 2 KA HE B R
R RS T oM. B mgk, SBORHEITR
PEIE T IERES St TRERE, AELIBER K.

RIS E L, % ES Rb Ml Sr 2
BEAMHL MEMLCADHENITBEY . RES
Rb #1 Sr 25 IEMX. XAIE8EH F#AItHR
HERIE S Rb A1 Sr AU UUAR ML BE R ¥ 1, 1
ZXAFEEY Rb/Sr LEEANEmH., BRELEL
TLXPMERXNTRYFRES Rb F1 Sr g9 w1k
FARIE I . B30, X4 T B30, 7 8402 XA 3%
B RAEREYH Rb/Sr WESFE, FHIARN
Y &S Rb/Sr AR K H 75 — 5 18, 3 7 i %
T PO K Y B s e, L
L) A 3 AT, X 4 B Rb/Sr Eo{E R
TR U AT R R R EBES
Rb/Sr WA B /N, BT Y F 3 #E S Rb M1 Sr
HIZ R RIER B X P EHE R FERER . Bk
E IR B K E AN 3.5 km?, BIKE R
%5 2.3 km® , R EE ¥ F A B1IH B s B R TR
R E RS, MR ES Rb AIRES Sr
ZHSHMFEMEEXR., NERBICKEREL,
ik 2252 km?, MK EFR 24 80. 72 km? , Wi 0% B ) R
HABM BB EERK, A EE5ENRE S
RIEABE ARFEREFTHATRDFEHNRES
Rb 5 FERFFHFRY FHRES St EBER
MEEER,

LA BSR4 R R WA, B 0% 5 35 3 W A0 15 g DT R
WHhARRAERDS Rb.Sr B FEED L
5 (E 2. F 3, R AR AR AL Y 2 %
REFEREW. DR, BHEAATAY L Rb/
Sr HER R BABEA R ELERERY, HE
AR HERNEge. MBAYFARARBERSH
Rb.,Sr 0] BBiE % T A [F] B9 3% A Mo BRIk o 78 f 3R 3%
f5R. HE L, &EREANBER D EELEMN
ROV T BRI 2 Sr. X3 B4k 2 R Ak 1 F 8
SRAT,EEZH St WA AP BEIEUER S HE
KRB EMIA, EB Kb S @ 4y B M Ak %
TLEMAYRK SR R ZNFAY F, AT S
ULARY)H Rb/Sr AWM. Kalugin 0178 £ 3%
EMEREN . TEHE LT YA RN AR HREY
FRHY Rb/Sr HfH it K F & 82 K G285 9 8Bk
B ¥ 5 s Rb/Sr HE /)y, 22 B Rk WML BURL 9 B A

Z . BAMARBEENYEBEERH. Xo F0Y
XTE BB S AL RZ VR Y Rb/Sr 1B B B
REW, REVIBRYH 24 Rb/Sr bEMNZRIERE
FEZBEDFTRMAOKSDWER . —FE, BT
MR Y R & A E M Rb/Sr th{E, MR /W
WA BB G, FEE KB T RS FEEREE Y
FZEE L, LAY 8 Rb/Sr LB R & 1K 5
— T, B O AL B, TTER Y o 8 B TR A
BYBA SR T AY /TR 5 & B
BT X B B AE X BB & Sr, AT BUERE M
UL IALE Rb/Sr lMARIK. Xu P WBIRER
T WY B X AL AL 2 R ALY X R i UL
Rb/Sr HAHE & AH 5B & W, TR v ik IR S8 4l
SV & Rb/Sr WERF EH B W, t R Bt
HAFETAR Y R Rb/Sr W R E S ETRERE
TEW 22 .
3.3 Srymmws/Rby SHMRER BIEHRATLE
=5 o ME RV L 7 KRR 8 R A R A R
KW ZAEFRER Sr: YR B E AL R, EL
B St NEATBHRHFUEBH S EETBEY
0, Bk Se* i o 4 R R B L b 2E DTUE AR IR U
SRAVIEZTRY S, BB P ERE
A Sr FEF T LWL XL BT, A2
BIVERR SO R D A L, BRI P IERES
Sr & BB, Zeng %08 A FHBIE VTR Y
R ES Sr & Bk A WAL X AL, B ITR Y &
ERES S FESZIVRY h H A 55 HER
AL IR E A VLRSS . BRI R, A
Srymms/Rby BT AL 2 XAk , BE 88 1 B VT 4
P KA R IR R A Sr M, XEER B U
Y82 4> Rb A RUEBR TR Y b HAB A 5 5 A
BB T, B Srenes /Rby BEE R 8K BL
WAL E XA S5 B ISR, JBEM
KR KA B B A 0, RBBE
FEr BEAKE N, 42 AL 58 )22, S .
3.3.1 BAAEBHPRAAY P Srpans/Rbe 5
R A ARG RV AR EE
A SRR P9 IR B CAE R FE A TH T B0 7 I B 2R K
YD) MAMRE OR BB, KBHE
ZW, BRI Y TOC/TN A8 7T 5B B IA S R
BOLRAMBEAEAE VR ENL ., SMNERERILER
TOC/TN HAHE % KT 20, m#IE NI B4 A HL
B TOC/TN KA ZTE 4~10 Z AU, Wi Em
HBUIAY TOC/TN HEKIK, N 7.5~12, A K
EHE/NT 10, RAEANE FERETELEN






414

a7 W X Rk B RS0, — 7, IR K B
o, R 4 RN R , B R AR VUR R R M R
MBEHEFTRMAREN; S —FH, WEMEKFREL
MEBERYE, B F THIREYEEMC,

WA 5 R, Styenpms /Rby 7E Cal. AD 380~
800 HAiH] F W i 2000 4K My B W 1R, FE AR FEX A
B 3 o A 2 XA A 303 . DH99b A /) TOC
TIC e XA B AR I A 3F 2000 SR B EE, X
BT - TMERBRBEHNIEEESH. BREENSKE

TOC(%) CaCO,(%)

: 20
2000

PR %/ W VLR R MR AR A& Rb.Sr #3R{L2# 0 R B3

SR XNALEER, EL K Sr Bk IEHEA M
H. X5 DH%a s AU AR 2R R —
. DHYa BN MG RERM 2900 Cal. yr
BP FF i, ZRMRE &, BB RBBEUR T HE &
Cal. AD 300~650, Wit BT ALY, 52 BRI
ek, S AE ECY . DH99a Ak MR R B 5 45
R EB, M Cal. 3100 BP F i, REZET B &
Cal. AD 300~1000, i 4% 0 vb ) & B4 B 3 1
0, B BRI B B B O 3 e K 8 T

Stenms/ Rby
4

1800
1600
1400
1200
1000

800

£ (Cal. AD)

600

400

200
0

11 ! I 1 2000
1800
1600
1400
1200

1000

(Qv " 1ed) @ L

800
600

400
200
-0

B 5 §EGEYHF TOC.TIC M Sremas /Rby 2 (TOC F TIC S A1)
Fig. 5 Comparlson of (non-residual Sr)/Rb ratio with TOC and TIC in sediments of the Dalhax Lake

~° 7E Cal. AD 800~1400 #3{8], TOC & B &%,
TIC#1 Srymus/Rbs EREEFENBEART . 2 H
AL E 35 b e e, 2 BB T 7E 3 B 7 A R T R (%
K/BEOIWL , MBAERAETEZREWES.
#£ Cal. AD 1400~1820 #/8], IF #F Xf B 2 ER /N vk A
BB, TOC #1 TIC & B FBME, KRBT —
THRHSESME. EXBIH, Srenus/Rby R
K8, Rt — 15 iz K 4uet 81, Cal. AD
1820 BLJG, TOC. TIC 1 Srymms/Rby &5 FF 45 F+
5, BBk 18 BE AT BT [, A R K B R A
WY Sreans/Rbg 5 TIC #1 TOC g%t
ARG REZ VIR Srenus /Rby AT HMIE R
WAL RALE AL s Cal. AD 380~800 & 5 %
2000 fE R i) — MR R YR WE SR, 2 J5 1R B FI R K
RIS, FE/NK BB X BB RE FE—5 %
- AR R IR BE RN RE K ST b6 i E A
SEU LS, EWLESEBMNE,R
ERITWEER BN SRSEFEREEER.H
RETHAMEHBTARYFIFRES Sr ke T
A2 A7 A B S A0 ) R A B R VLI, R LT
AW B TUBY 1 Sremus /Rbs 888 H 20018

T PIRALE RAL AL . A2 KA IR R
B R, RS TRNSBEENET B S
fo 4B SR IR B RO R, B IR B R T R A5
TER BB RS T, kR EEAR, kR
BT S BUE B89 Sr BT AR,
AR, RENEIRY PIERES S
RS ST EBMARYHNASEA L BERR
HAE LR B R 5IEREA St AR, RES Sr i
BAEERE., RENEYTRES ST WERER
¥ (CV,Coefficient of Variance)} 0. 071, M IEFRE
ESHBERERE 0.57, B, KEARY R
WA Sr WX 2 R Rb/Sr W AE B AR/,
VLB LR Rb/Sr WM B L EEZHERES S
SRR S BRI F IS UL 28 Rb/Sr |
R BRI R S R R EH. HEXE
1 R P LRI o Sramus /Rbe R E AT T H

R BB SR/ IR A

3.4 FEEBMHEBTAY Rb F Sr BB
CREXSRAR® .
WM TLARY Rb.Sr BRI Z IR R T RAYE
R f 2 RAGAE R . — 7 T W38 0 3 XA

i



TYE A BRAEER

B2 1 F E B ok B4 ik TR B 9 R Ak o KL #F
RE BB R, HRENZ MR EREIBAR,
5 BVH A % R R RS B, BLAY B #E4T M8 BT (R 4%
ARBEMERES) . H—FH.ARLEBAALY
TR R A& AME, T Rb.Sr
HMRAFERNZERNEGFEER . FEAPNRE
&I Srymus/Rby FHRBMAHEIRAITESR
SFAMMA. YRR EYPIERES STBEESA
VB AL 2= XAL SR IR (REIRBE B B 2 , XA B 1%
Ak S U5 B, D0 R A Sh 4B . Chen 2500 Xt 3 2K 0
HP R BRYEEEHTTHE . HREREA.
1 3 00 B 40 UL B9 WA AR P Rb/Sr HfH By 3E
1, TR R BE B Y R A T30, BB E EL S b R B R,

415

R, SZEMTHARTHEIHRER, R

R BIAUTARY Rb F0 Sr 78 SR/ 3555 7 T /Y L

FAERUT=MER(E D OMBIRY
BRES Sr FELUMLZERAKBEN FIBEH RS
BB BKPREL) , W Srymes/Rby FIH 238 /R WAL
XA QBT R IERES Sr BEA WHE X1k
R, A b2 AR IR, v] 1 #hL B 2 4% 09 T B3k
RBUL2E AL IR Sr, 8 % TR+ <20 pm 4
43w i Rb/Sr HAE R4 FH o BB 84k 2 X4k s ©
TR P B S LI BRIk b £, BA R A
JEFREA Sr, ML Y £ # Rb/Sr H (& 7] i F 3k
HEARTRY AR RN T P RAE L L K& 5 B

ORI A5 AL RIRE T B 1L

F1 AEAXBEHHRRYWH Rb.Sr WESBRETELREAN X

Table 1 The paleoclimate/palecenvironment implications and applications of Rb and Sr

W, (%)

of lake sediments in different types of lakes
TAR Wk A¥/mo gw oy PR AR asws
ki By B OER ——— & g ox TEE ey 5%
(BEE) G RER ? T gm mEA O«
/km?  fkm? g4 Bk HE O ®/C B2 EHO BRI R %

PEAE CI°9'N,110° BRFBNEE. L Sremms /Rbg 7 (46, 47]
17'E) FEgeapEs, o0 X0 2 #HA - X F e o
1R (40°29' 27" ~40° _

e oqnipyn BREFEFRXET Sremes/Rbg Hw  [22] R
i:; N,,11”2 33’31 [y 2289  133.5  7.41 16.1 Ea gzl 5 H x A2 Rk R

46'40"E)
4
i&%;i’;fg R REETEER <20 um 44
WLTM%&‘%B@;%M RE22ELTE, — — — — E= N 2~5 A A Rb/SrivfE#EmiE  [55]
HE © EZERERA. R
Sagistalsee Lake (46° 2HERbASIFTER
40'50''N, 7°58'40" BEBILBSE, 412 0.073 9.4 6.7 FF 1.7 H H BARRENT A (33, 56]
E) A,
Teletskoye Lake (51° &0~ 2F Rb Al Sr ARR
NS REHARMSHE, 20000 1661 232 206 HM —15H A X WFARENTHA  [161757]
) +10~+13 Bk,

B ORFARESEXROT R P RANFRY T A LRB R, MERFEHTEERERRE

4 & #

(OHFAVLRY PR EHEEM Rb.Srid T A
Rl B R A IR R A F R B, 3 UA R AR
AFREFE . BEF ATEY 2+ Rb/Sr AR
REHSE/ G EEEFERE, R E W5 B8
RMLER .
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