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Zinc isotope characteristics in the biogeochemical process of karst plateau lakes
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Abstract: The Zn isotopic compositions of SPM (suspended particulate materials) and biological samples from the Hongfeng Lake and
the Aha Lake as well as their main branches were analyzed with multiple collector inductively coupled plasma-mass spectrometry. The
results show that the variations in Zn isotopic composition of SPM in the Aha Lake and in its main branches are —0.18%0~0.27%o0
and —0.17%0—0.46%o respectively, while the variations in the Hongfeng Lake and in its main branches are —0.29%0~0.26%0 and
—0.04%0~0.48%o respectively, indicating that the heavy zinc isotopes are enriched in the SPM in their branches. The zinc isotope
compositions in biological material show a larger variation from —0.35%0 to 0.57%o, suggmtiné that different materials from the la-
custrine ecosystem have their respective unique isotopic signatures. It is shown that the zinc isotope composition in the Aha Lake is
mainly controlled by the water inputs from the catchment, and hence the zinc isotope composition can be used as a good tracer of
source materials. It is also found that 8% Zn variation versus chlorophyll contents shows positive correlation (R = 0.97) in the
Hongfeng Lake in summer, which can be probably ascribed to the process of adsorption or absorption of zinc onto algae. In addition,
the zinc isotope ratio of SPM in the Hongfeng and Aha Lakes in summer is lower than that in winter, implying that the atmospheric

deposition might have served as another significant source of lighter zinc isotopes. Moreover, the variation of 3%¢Zn values in biological
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material is wider than that in SPM, indicating that inorganic processes controlling zinc isotope fractionation should be of subordinate

importance compared with biological factors.

Key words: zinc isotope; SPM (suspended particulate materials) ; biological sample; tracer
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and Bernasconi, 2000) 585X, RH TR RS, KH
DA R A ER 45 P i o SRR R L R AR LA REBHR B, R BUL L
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Fig. 1 Sampling locations in Ahaand Hongfeng lakes
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Table | Hydrochemical characteristics of water bodies in Aha and Hongfeng |akes
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EHETRY 12 h 580, BB AECEES; A 30% HO,
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RS SE FIE(ICP-OES) F#t1T. &RWERMERE
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FHBTH 45 B8 F 32 4% (Bio-Rad) 1 AG MP-1(100~200 H,
HCl &, Bio-Rad) X SBT3, 2 BN FELRERFHEM
FRE, %M 7 mL 7Tmol/L HCL + 0.001% H,O, Yei ik,
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PSSR LA, RN EARZHTE, XBRIET
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PR AR, M Luck %5(1999)F1 Pichat % (2003 ) MBFFT 4 R
ATRAR I, BRER A I 5 M B R AL R A U, T | TR BT XL
fER s R EN R EUBRESERFETHRS B
RS T BE RO R 4L AR FT BB LL B A M B R L R 4L IR
H, B Zhu F(2002a) \Weiss F(2005) 5 Viers F(2007)BF 5
BRI, EYE S B R SRR BRI Zn, N8 £
e SRR B, (H SR RS S R A R 4L L
RV RN, AL EE, SRS ST R
AR AR SHBE R R AR B E .,

FTRE I TA Y RARN, AR RHAR S REE YR

MR R A B T E LM b, SR R LS R AEY
BEIEENEARX, SRR EYRZRIE K, BT
Y PR RARZEEE, FERE N REAHERN A PR
SRt AR,
4.3 XSHTRTMER#IA 6Zn KR

5 EEETS A, o PTes BK R S E
BERNERETELROMA, MIRBKEETRY S N EE
ZAXRMASBLR KRNI FER R, TSR E R
P, KRR AR R AR LA SRR YA
RN RARE(E 3), YL FEY BB, REYHER A
RARNIRE ; YHFEYE KR, SRS R R HRN
(A 4), X SERNEHET L SBEFY PSR EE
EAFE , F B A WS sh AR R WA K R B R B R A
RUABAESRRMRE . X1y B e RO R 4
A2 B L TE BRI R MR, T REIR 2 3] — 1 e
BHMAKK TRIEME W, B TEEZ2ERERNEMW,
HHUTREREEERTAE, HILE SN 5Zn BNFAZE,

BREATRRA N E BRI Zn, BES L
FHTIS T AR, RE M TIRUTRE T BER — A HL A S R R
AR, X MERSHARRRER—3, Luck (1999 &3
KA 8%2Zn K — 0.2%0 ~0.2%0, o T BB L B IR ; Weiss %5
(2007)BFFE LR, KK UM — MRA MR EE. KX
PR EERE T RRE AR 2R VR ESE SR, T Mattiell
(2005):# 1 %4 X B A R R R E e R I, BE
ERESRIHET, RNERNRZH B S HAMSRMER
5REARMSEROERMEZHESH T EE(Budd e
al., 1999; Marcus and Zevenbergen, 1999), RBAS KR
PLRERAA . B AT F SR 0L R 4 BUAG ER S W h B
K AEER
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4.4 EWMHRRKHBRARER

ME 2 ATLUE YRR BRI R A BN - 0.35%
~0.57%, K FARRYHEGPTHERMERABRTEE
(—0.29%0~0.48%0) , BLEAF VLI A& Yy 7= e R L 4y
WRT ALY R, X5 Viers % (2007) X8 Sten-
berg % (2004) %F ALY ML Y S5 R MBS R — B, MbohsEfa
fESaEPH 0%Zn 251K - 0.35%F — 0.01%, faAFHE
EEBRRNEFRME, XFER—AYEARFREE PR A
RER AURHAEYE s B &P RO EME, B
SHBRZES I, 3X 54 Yk v B4R R L & AHE PR (Zhu
etal., 2002a), RMEVNEBRITALTERKNME, &5
HabERMNERMTAS=EER ASHE—FHR.

5 it

(1) BBk SR FEXFKERRY A %Zn Bk
FERES> B4 —0.18%0 ~0.27%0 1 — 0. 17%0 ~ 0. 46%0 , LLHLHI K
HEH FEZHRKEBRY T K Zn BEES>HIH -
0.29%0~0.26%cF1 — 0.04%0 ~0.48%0 , ¥ I 30 H 8L
NRABBERGYE . TP RPH I BAEERX,
2 —0.35%0 ~0.57% , LEABBIALE S REE & A BRI R
HRFEVBER,

(2) BHAFEBEARZHBEH MREIRYIG , EWNHK 5
BFERE . BARLIHESEEBKERZEY PSR EH
SRR B AR (KR RRY Zn 5RES Zn
FEBRA A3 S BTRA BT F R 9 — & BARSAE , AELLANIN G
BEMAN, B, FERE RN (FIAH) , 872 ERBE
IFHRERRIX , e B B IR b () , 8% Zn B FR B4
PEEZFER N AT AR REER.,

(3) IHRBIE 2 5%Zn BEE WK E AL, 55 Chla(#t
RE)EBEMEMHEX(R=0.97),AHBRAMEHR S %R
EYBRE—EHWRMNAR, TERRENENE IR 2
Wb B = A B T R R AL, B T AR FR R R R
RERHIRAYIES

(4) KW TRITETT R — M BEAMERMEIR,
RBIAPTE AR TRARPRSEX, HEH FRHERM
EwmERRTREER A TAZE, Bk, KRR P e
AN RARALERE, MAEERE, FUTFASRMER
HBMEB RS IA PSR AT R,

(5) YRR P Zn LR K, I —0.35% ~
0.57%, A TAYERNBSBWHFRURMERTIE
YR, MATFHARNEEERRNERME, RAELY
WA RP L= ERNEN R, EXHMERZES K.
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