J. Lake Sci.(#17A#+5) 2008, 20(1): 76-82
http://www.jlakes.org. E-mail: jlakes@niglas.ac.cn
©2008 by Journal of Lake Sciences

KR ENRERTEIRLFIERNE THIT

ok RaR
(1: v ER 2B S A 5T AT A 5 PR R SRS, M ST 210008)
(2: TEBERFFR AR, LR 100049)

 E EdV A S CR SRR MMEER T, 85620 MR G RSB IS, U5 TR
YA TR MER 2210 S AR B A A DURGE R AT RS 250 R ml, KA 205 HbBR (b0 55 1 R BE
TR 2 R R JLANZ Be: 0-6em Ry A% Sha U TR BE, 25-50cm Fl 55-72em )2 BEAR AL H AR RGP, FB 1 sk 4y
TRAGSEIR, TP 2 BOCR TSR 22 5 S TR A E ARV RS T A FRE A Mk; 6-25cm Fil 50-55cm J2 BN RIFREEAFAE Y
THUEREL, R, LR N A 220 GE T i T LA 00 HORS B e AR e A R B R R, AT B TR A T R D s e
SCHE: MEEE, KM DU, TR Zotgiit REERE

Application of multivariate statistical analysis to elemental geochemical records of lacu-
strine sediment of Meiliang Bay in Lake Taihu
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Abstrast: To evaluate the environmental change of Meiliang Bay of Lake Taihu, the elemental geochemical records of the sediment
core were analyzed by the element enrichment factors and multivariate statistical methods like hierarchical cluster and fuzzy cluster.
The results of element enrichment factors showed the enrichment of heavy metals in surface layers. Hierarchical cluster analysis
made it possible to separate several groups of elements with different sources or geochemical behaviors. Moreover, fussy C-means
clustering method was applied to divide geochemical records of the sediment into several segments and separate natural factors from
anthropogenic. The enrichment of heavy metals and nutrients above 6cm depth was dominated by human activities. Both lower levels
between 25 and 50cm depth and higher levels between 55 and 72cm depth of most elements had been driven by natural processes and
been affected by catchment sources, and that discrimination between them indicated lacustrine environmental change driven by
different natural processes. The transition periods on environment were reflected in other segments. Integrating these multivariate
statistical methods is an efficient tool in achieving better understanding on the quantitative analysis for the complex factors that
influence lakes, and helpful to reconstruct the history of environmental change in lakes.
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Fig. 2 The distribution with depth of grain size and element concentrations of the sediment core
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Tab. 1 The concentrations (ng/g) and enrichment factors of the metals

W (cm) FARA. D) Co Cr Cu Mn Ni Pb 7n
0-1 2004 13.3 76 39.3 1032 51.2 41 156
0-12 1990-2004  13.8 65.3 27.9 675 37 37 95
12-30 1950-1990  13.1 59. 4 16.8  493.7  27.9 28.0 57.6

30-72 1950 Fif 15.1 72.9 26.1  1003.7  38.5 32.0 82.7

T EH 15.6 69. 4 31.4 625 29.9 15.7 66

EHERT 0. 85 1.10 1.25 1.65 1.71 2.59 2.37

EHERTY 0. 88 0.94 0. 89 1.08 1.24 2.38 1.43

BHENTY 0. 84 0. 86 0.53 0.79 0.93 1.79 0.87

BHENTY 0.97 1.05 0. 83 1.61 1.29 2.04 1.25
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Fig. 3 Hierarchical diagram of indexes of the sediment core

222 MBI R E N — BRI TTIEAORE AR S ISR R T S 2, (AXERL A R AR B VT 208 L
ANAR A 5 U ELAT BORI R ME S ), S O [ SRR AR B DM B R X LTI B,
BRI R UL Y 22 T AE o )3 P R AR A BEERTL RSO R ik B A RIS, kel 2K
VI S BR. AROR 3R Sk 2 ) AR 4 30 S Ab 313 28 A1 R, e XA 5 403l EL AT AR AR AT 1 P A i
AR AT B FRCR, MR — SR B R 2 R P, MU R G R e R,
BLOC. Zn. Pb. Al Fe, Sr. Ti fEANMAIFERR, SHTFUA ST C HEERZE, HOEEMIKIRKIS A 2.
3425 4. 5). HEEMEBR 2 280, RIZ 6-0cm BEME TH—35, HEBEE 70%-91%2 [, 55-6cm
R R T2 R RETEAE 60% LA b, J& T2 — M nl BEMELE 36% AT, NUIGX SLf 5 8 F 5 =2k,
72-55cm BE B TAE— 2509508 B 1 65%(8 4A) . T 6-0cm F1 72-55¢m 24 Pb., Zn FIA HLEK & EIX
(K 5A). YEES S =2, JEAE — 2 50-25cm REM BRI SR =25, HRIBETE 84%-94% 7 ], jXik
FESL OC ., Zn 1 Pb & EEAXKIT Sr A AL, 72-55em FEAH B T8 — KA il REVELE 44% 440, JB TR =2
R BETE & 35%Z2 47 (1 4B, B 5B). T 4 280T, FEE—2809 72-55cm A S0 0 5 U2 (B 4C), sk
JBIETE 55%-83%=2 ], BEEAFER (K 5C) FREM: Sr . Ti SRR HEIeR &, MRy HLn2nt,
BIFHEE A .

3 it 5%t

HER S LRV (R BRI AT 3 5t 2R (1A 2)55 0 R S 29V A0 5 32 L B 81 DX AR 2



80 J. Lake Sci.(#6#+5), 2008, 20(1)

) et 7 A OV SR 18 X TR S A B SRR — 8, T 5 S D38 X0 K V8 B K P g T B s A
I, WA R LA ST R R AL 270 s T XU BB RAE, S 1 X sk [ SRR 58 S AT 3l i 52
Mg it .

A E AR T R BRIZF 1950 AFLARTUURY B G R TR W w4, AR 1950 4F LK K 3R
BRI IGORE, 20 22 50-60 AR PRSI ik RAF, 52 AJSIESE AW Y. iif FLIE 2 %, 1950 4R AT
DURRWIHIIE Fe. Al TRMERECR T ®ABM . @ TUHRYD Fe. Al TR & EAZ IS Y0 AL
w24, D B 4 JR T R Fe, Al JCHR ARSI —BobE R T A AR R0, 1732 4 i i B AR AT
A5 75 PR O, R 1 Tk i Sl A2 .

PR GER 2L Al DU B AR FE FIC R I8 HR 20 AT A RE R TR A5, A48 SO A\ 2R3 3l
FIBEFITCEMELE, FUIHESRIZE Cr. Mn, Al, Co fil Fe; A B MITE Na, Sr MIXET )
Ti. RGEREMRAL T il e, A8 TAERE— 2 h B AN Y 0 ZOR TR 0 7 B3 B AR AE, (A
AE S S MR TR AN [F) 2 BOT 3R FRAE Y Z2 R BRI IR .

Cluster{%) Cluster({%) Cluster({%)
0 2040 60 80100 0 2040 60 80100 0 2040 60 80100

E
1%g | Tl o,  an "
UE PO A
- a [ 33 o
7 20 v oF t C N
\:%, ,;0_ [ ] o _:IJ +
iy 40_2 L] =] o +
. o o +
0F . o] ECT
60 = o - 3 + =
o ] + Om
703 o " 4 40 =
(A) (B)
m B2k o Bk +EEE A

P 4 DUBUA BB C IIERIE (AL B FIC 5B 2, 3. 4 RIFH73Aii)
Fig. 4 Results of fussy c-means clustering of the sediment core

(A, B and C indicate the distribution of two, three and four clusters)
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Fig. 5 Characteristics of fussy c-means clustering of the sediment core

(A, B and C indicate the characteristics of two, three and four clusters)
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