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Effects of environmental changes on the succession of diatom assemblage during the last
50 years in Lake Chaohu
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Abstract. Ecosystem in shallow lakes is generally subjected to the effects of multiple stressors, including nutrient, hydrology and
climate. It is important to identify the impacts of multi-stressors for understanding the mechanism of environmental change in the
lakes. Based on sedimentary proxies (i.e. ,2'°Pb and '¥ Cs dating, diatom, geochemical indicators and particle size) from Chaohu
sediment core and documentary data (i. e. , hydrology, climate, population and agriculture) in Chaohu basin, this study estimated
quantitatively the effects of nutrient, hydrology and climate on diatom succession since 1950 using the redundancy analysis. Before
1978 diatom assemblages were dominated by Aulacoseira granulata, followed by an abrupt increase in eutrophic species (i.e. Cy-
clostephanos dubius) . Since 2000 diatom assemblages were characterized by C. dubius, with increases in eutrophic species (e. g. ,
Cyclostephanos tholiformis and Stephanodiscus parvus). Results showed that sedimentary total phosphorus, total nitrogen, annual
mean temperature, annual mean wind speed and annual water level amplitude were five significant variables, explaining solely
6.5% ,4.7% , 4.5% , 4.7% and 3.0% of the variances in diatoms respectively. Therefore, nutrient input was the most impor-
tant factor on diatom succession. Meanwhile, changes in climate and hydrological conditions also imposed an effect on diatom suc-
cession in Lake Chaohu during the last 50 years.
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1.1 HREER
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HE LA T R R TRANSE T WS S0k . O I A R e AT A 0 AR AR R S R AR
WFFEAURIIE 27 cm A7 T 1940 4F LUK 1 fik 56 FHCAR PR 8% 48 bR 45 R BT 4007, Sk |, P B iAo 7
0.39 em/a Ze 47, TUTAH3# & ( Dry Mass Accumulation Rate, DMAR) 7£ 0. 11 — 0. 31 g/(cem® - a) [A] 25k
(K 1).
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Fig. 1 Sedimentary proxies in Lake Chaohu core, urban population in Hefei City and fertilizer usage
in Anhui Province
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Fig. 2 Diatom diagram of selected main taxa from Lake Chaohu core
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Fig. 3 Climate data of Hefei City and hydrology data of Chaohu Sluice since 1950 (3-year moving averages) :
(a) annual mean temperature and annual mean wind speed; (b) annual water level fluctuation
and average sediment discharge
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Fig. 4 The biplot of redundancy analysis
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Wi ik L VR 1 e E R 2L 1950 2 1978 AEWMIGUARY) TP TN Fil TOC SR I4HK, )z WK M8 2K 7 2218
FhE , T SRR A C. dubius HE/D RN DCA 25 —5hiS /48 (AR, R BE F2 b A Rl e &
BIRE /N TR 7% 99 ELA — RE SR A 15 T . 1970s J5 4 Pb A1 Cu A5 bl 5 Sz e 7 33 Tl Pk
RSB IKHNE 2, R A LB b A I o DR 84 R s I ol 2 37 15 7K A Bl T 9 75
A SR, PRI URA TP P T e [R) B A ) i v b 3 52 T Wk A, AR 49y J0 5 520 W T 85, T2
TORE ) CE RS R T A W B R ™, SSOR N 5 32 4 I R . B KA 35K T R 4 &
Mt e FR A C. dubius FFIRRE L. S50 F RV R X AR BE 1970s J5 3 T A0 R T £ D2 % i LA
K AN ARTE AT, AN E S A BB 3G I, 78 229000 DURR AR 10 s v 10 BT 75 S 1 3 n v
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A TS Bk 2 B 437 X R WTHIAIF AL TR 1 5 B IR LIRS 1980s JE I LIS TN Fil TOC iy P
ST K P25 TS B 15 1990s J5I01 C. dubius TFRAHFSERII | HEBAE LU E TR Staph-
anodiscus parvus .

A. granulata JERESER AP 5 —ORFRh, 205 SR B R AR KA R BB FE " s i TR AR
Sy U, RT3 3 8 KA Sh AR B il - /8 Jurumivim /K A, granulata 1537888 0405 T L3 #
TR e ZFIM A, granulata 16 XGAIGHRI FPF T & dk SRR R, 2000 42 3 K 5 |
AL KA Bl 4 e R U TUAR ST SR s, 1950 A LS 7K A0 722 i AT 15 JXUHE 2 5 T i 3 20 5 iR )
EIH T 1962 A7 HLI I 5 AR K AL R A T, A0 28 W S 00N, WA 7 i s L DU P (DR AR
JINDA B ARk AR T S B 5 R AT K B0 S B g 5 e [ e A 3 Rl S5 1
SR e, RN Al AR AU R 2 AR AU . R T KA SN AL granulata R H 1960s L SRR AR E .
1980s LK TL#AZK S0k RAHXSRRE , AR X XU B @48, KA s AE gk A, granulata K& AT H S 2
ANIESE I . SRTAT, 1990s HS B LUK AR S RGE PG T RE A, granulata 3 B2 B0 N, 5 200E BLH
G10) C. dubius H—{R 3 2H 500

IEAN  AE IR RS I e AT 0 ) — W AR R, 1950 4E LU R BE S IR AE 1 °C L)L, L 1990s #4
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B AL FZEE . 1950s — 1960s LISRAS YL R i X AR 2 1A 52 50300 ), B <0 2 B B et 34,
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3.2 TRHSHIRKFA

— M e B A LZ A TR A FL P, BEAE B Hh 14T TR R b A0 D0 B X B, AL T S AT
T 5 BT 25 43 40 T B BIAB R L L AR SO T OB H 4 5 K SC A3 WL s , e 5t T A 2
SRR MBS T E SR K SCRARUR L R AT T B2 A 2 G o AR 3 3R W AR DORR S PR KA
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BRI RAE, AR K B R TR fi St 2 AR Pb A" Cs M &, R A7 4% B Loughborough X %5 John
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