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Abstract: Since the 1950s, many lakes in Yunnan have been directly impacted by watershed development activities such as hydro-
logical regulation (such as damming) and fish introduction, and thus lake environment and ecosystem structure have changed sig-
nificantly. Investigation on the long-term response of zooplankton communities to limnological changes is vital for understanding the
effects of climate change and anthropogenic stresses on lakes. In this study, Lake Tianchi from Yunlong County, northwest Yun-
nan, was selected for reconstructing environmental change history over the past 100 years, with a focus on the succession of the cla-
doceran community and the identification of its environmental drivers. The results showed that Lake Tianchi has experienced signifi-

cant fluctuations in water level over the past 100 years, which was relatively low before about 1962, gradually rose during 1962—
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2006 due to hydrological regulation ( damming) , and slightly declined from about 2006 onward. The dominant taxa of cladoceran
community shifted from littoral species to planktonic ones while benthic taxa slightly increased after 2006. In brief, benthic cladoc-
erans were generally dominant during the low water-level period, while planktonic taxa predominated when water level rose. The
percentage of Bosmina longirostris and the cladoceran concentration were both increased when the sedimentary TN and LOljs, in-
creased since the 1960s, suggesting that the influence of nutrients on the compositional change and production of cladocerans. After
planktivorous fish was introduced in 1969, the carapace, carapace mucro and antennule lengths of Bosmina were all significantly
decreased, suggesting the influence of increasing predation pressure by zooplanktivorous fish. This study highlights the long-term
impacts of hydrological regulation and fish introduction on the lake environment and biological community structure. Before the
1960s, the lake was generally in natural conditions, lake environment and cladoceran communities were mainly affected by climate
('precipitation, temperature) , while, after the 1960s, the influence of human activities has overridden the role of climate change
and become the main factor in affecting the ecological structure of Lake Tianchi. For lake protection and ecological remediation, it
is necessary to comprehensively assess the impact of multiple human activities (i.e. hydrological regulation and fish introduction)
on lake ecosystem health for generating appropriate restoration strategies.

Keywords : Hydrological regulation;fish introduction; Cladocera; mountain lake; Lake Tianchi of Yunlong County

DX BRI AR R B 7 SR BTSRRI AR 75 2R G T 2 AN TR o8 1) 22 T PR 05 1 3 ( nok S
IR ) WA L P I K SO R A PR R 0 S S I A0S B K A7 TG
BT ESRASARIIE , ELK A 30 i A R S . I R K DX R K A R A A K A ) B I, X
AR A P B TR S TR X TR R ARSI R S0 4 CHAG S R A B R T, A
T ) 42 b S R V7 B S A R S R T A i L SO R K B T — 7 ThT 2 S B e LK AR TR i3 e
TR ZE N e, 5 VA LT A 7 S R W 174 A S Bt 2 7 S T B 5 7 57 0 A G A
BPIRETE (IR ™ L 5 — 7 K SO 25 R MIIA K 3 78 55 KB PR A K | S0 Sk R
TEWNA B RS FKT LIRS Y 2

S Sfe t1 2 (5 | AT S FR Bt 0 I A D RE TR S A 77 A 3 (S L, A £ K 9l TR ) 4 kS VR
FPIIE A I AR A AN G 2 TR /N, LA N LSS B £ BT AR L R ARG i
T X UUR PR R A AT BT E R T R S IR I S A AT SR AR s L 0 Jeppesen 4%
FIo—AEACHIAL 287K 3% ( Daphnia) RINK/INWRIFE % B0, 16 64258 | AJS Daphnia J2 T S0 .06/
s Kerfoot 77 3 [ He B AORIF 0L 5 B, 244 6 KA £ R 98 00 InF 37 37 30 00 B0 /S T8 8/ N R A, T £ 2%
X SR AT B0 B B A 2 itk — 2B U 55 TE B M B e A 2 oA s .

19508 FFUf, 2 P A WA 1 B0 I SF0300 4 K SO , 0k S K PR BR B 1 B R = 1L g
PHIELE 19508 LASZE T AW 9 SUURIY 25, FEOKIRES 32K LT, SR TE T8 25 K H B[] S, % e
70 0 S TR AR RV B P R 17 R o L L A, A VR 2 WA LE 19708 JFIR
BIASNR A A, ANPEALIAE 1980s 5 AKIIHAR 02 , S B0F e s it B 32 128052 S0 1 ¢y
LY S AT, A9 2y Sk £ A T 1 B 0/ IN ) A A R 1 [V, 7 T b O BT 5 2 B
R U NI 5 91 o I N2/ N (1 =W DN <3/ B/ WO N i [t W L0 e B £ B N 3
B 55 14 25 T 5 L I T 2 /S DR 43388 K SR R 2 | AT A B S e g L I A
FATTRUN A E T TAR RS S5 AR B — Xk o 5T P et 25 S5 R A0E . 811t W28 13 £ o
ST R R 1 2 TN T, B AT AE S WA RS s 20 ERITAC I, X2 X LI K S
FE0 25 A 2SR S R ARH B 2 PR A B — B TR A T A 25 LA 7 22 B FRBE IR ) F A A 250
P AR R IR B AR, AT A A AR A 251 5 B PR 2 M A

2T RMA T2 48 PEAC B A 15 LM X A% A 1950 4R LIS 28 7 T 22 Uk i /K 8 B AN St i, 2
A E R A A R N R R RO . 25 e R B A W58 8%, 3 25 100 4F % 30 1 T+ 3 7K
(751 T RE SRS 14 B A, B K AL 0 L T R SRS oh PR MR (0 R O R TR L A, &
Te Rt A 1969 4EFF I R HUBLS | A 124, 1993 4EFEVR 3] A 140 JTRIAR (0 ™ . (0 H §Tid i 6 25 08 Kt
Ve S W) 25 O R (AN A2 ) B o A S 425 B4 K A 8 0 R 0 2K 5 A L B — 2 3 [ 4 i B



% AE.EZHEAREH A EBE RS 19508 VLR A K ESDHrR1E S 075 1737

Fe. I, AP 7 R R TURIC R IT I T 2 18658 70 M , A2 R I WL — 11 AR FR S AL A D s i A I
F T T ] 9 LA A SRR AR LR RS O 25 IR AR ABTTE R B EEE: (D BT s
A K SR CANSTI) Xof 7 Ui S R v S AR ) I SIS I 5 (2) TP A #2885 | AR 75 36 o 4 £ 4 P X s A 26
MNCSIZE T E A

1 R E7G*®

1.1 HRRBER

Z IR (25°52'N,99°16'E) 11 T 2 B 48 VU AL SR B (15 VA M 2 0 K0t [ 3R 40 11 SRR 9 X N, 22—
AN L (AR 2558 m) R I8 (PR 1) . K T AR 1.28 ki’ , e KK IR 18.9 m, FHIKFE 9 m'™ | &k i
1089.7x10* m*™ K JEHNEA A F K A T K. SRR 11.25 km® | 547 3D & D TUE FIBLACAR
BB , VAR MR 26 R 3k 91.9% . ARHLIX 5 SR 2 RUUMR B35, TR 240 W] L AR 25 K AR 25/, 4R
PR 10.0°C  AEFK A 879.5 mm H EEAEFLE 6—9 A4y (At 69.7% ) (P 2a) ™.

29°N

27°N
T

25°N

23°N

* AL A
——————— -tk

21°N

0 200 km s 0 500
© ¥ 20" !
1 1 1 1 1
98°E  100°E 102°E 104°E 106°E
Kl 1 =Rz e R SRR ] R s A

Fig.1 Bathymetry and sampling sites of Lake Tianchi in Yunlong County, Yunnan
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Tab.1 Summary of limnological characteristics and catchment information of Lake Tianchi in Yunlong County

BATEAY, s Ay BE R/ SMER KR H TN/ TP/ Chl.a/
km? km? m KB/ m m P (/L) (pe/L) (pe/L)
1.5 11.25 1.7 18.9 9 85  768.94 25.38 7.84
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