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Abstract: Understanding the evolution of the lake ecosystem and their response to climate change and human activities on the long-
term scale is important for making social adaptation policies. Current research methods, such as in-situ observations and enclosure
experiment, can well reveal the succession and change process of lake ecosystem during the past few decades, but cannot provide
the change of lake ecosystem or its response to climate change and human activities in the historical period. Paleolimnology can pro-
vide valuable information for the study of long-term changes of lake ecosystem and its response to climate and environment changes.
Here, we took Dagze Co, a fishless lake in the central Tibetan Plateau as the research object. Firstly, Daphnia tibetana remains a-

bundance, and total alkenone content in the lake sediment cores were analysed to reconstruct the plankton records of the past 1000
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years. Then, total nitrogen, total phosphorus and total organic carbon were analysed to reconstruct the nutrients and organic matter
records of the lake during the past 1000 years. Lastly, paleotemperature record reconstructed by the unsaturation index of long-
chain alkenones in the sediment core of Dagze Co obtained in previous work were combined to study the ecosystem changes and
their response mechanisms to the evolution of climate and environment in the past 1000 years. The results show that the lake ecosys-
tem, especially lake productivity, has significant changes under the influence of natural conditions and human activities. Under the
natural conditions, the higher primary and secondary productivity of the lake occurs when the temperature is lower, and the nutrient
content of the lake is higher. However, in the past 150 years, the lake environment was significantly affected by human activities
and lake productivity changed accordingly. The higher lake productivity occurred in the period of high temperature, which was
mainly controlled by the nutrient element content brought by human activities. The results show that the lake ecosystem has changed
significantly under the influence of human activities.
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SRR T, X A LA A7 10 R R 00 1 25 BAE IR R B F S 8 [ B 2 R R0z S Y
PO B WATE A S R E BN, R BRI 245 B2 (KRB KB A G B YD) A G AR
JFI A T B MK A, 38 5 3t K T SR RV R B g K I B i R G T BB, X AR A T R
KRB AL 2 SRR I S R G R BN, HAE AT BB TR 2 b 52 0 36 03 A 25 &
ey 2R S AR IR, AR L SEUBER LW S RGOS R A, W AR S R G
FaRNTIRE A4 20 R ™ T >

T8 25 ST AR AE 4000 m A b BePR R SHOK S ™ HUER S =, Rk e K AR S eSS X, B AT
HEAS R GESE R TR HUT PR AE 159 A0 5 32 A BR IR BE AR AL M 5L A T R DR A 2 A R B
T TR R R B e 2 1 SO R, R TR R T 1 ke BOMIVARCEAT 1171 AN 5 R UM IX 9
SARTE IR, 40 R 2 HOIA S NKTE S B TR, AR AF A2 (b S S s i 5% T % IX X
15 SERBE A A A TR . T I S A R BT T AR I IR RS MR I R S R G S
SN TR, DRI 8 Ao A A A0 A3 3 i ool B WL IR B R S T RS
AT, T ARG A% B ) 3 S A ROV B A B 1 3 A, O gk w2 W9 R R R B I A A R
R P ) RE T G e SO A 5 2R A Al B X A BRI A Al B W 7 38 S A

T AR R T B R YO | T iz 6 VS RS0 25 T L AR 3 98 75 W91 A 25 2R SR A LI 55 L e
(9368 B RS A g s RS BRI 77 e I BI85 2R 8 100 28 Ak B HLE T A A B 3588 25 A A 2K 3 30 ) i .
TR B (5 8 i i S A OB SR e R P 2 T ) 25 1SR T A S Bh i 1S B
T WIIE A A5 FRE US4 BRI Ak A0 DX R TG B A R TR AR AT I T R A K e ]
JRE A 25 2 8 R RV BIF 5 0 A A A A OB rh B ) M BRA 2F 0C 2E S54 B T L R WA N
TREFRBEAS L, LA B K A AR A5 R G RS L. (9 A K B J45 T ( long-chain alkenones, LCA) AN A1 3 T] LLsE
EAERE KBTS W ) B B AT DL AR A 2 i A 7 T A BLRR (TOC) J2 2 Ik
AT HLT S R RS RR ) TR /R I B ) 9 77 e AR AR S A AR v
(19 5 SRR A S AR [ T 391K R () 85 bR 00 5 A7 A I OB U PP 1) R P (52 38 S AR B ) fig
5 P IR 338 R A2 10 g b A S A T T TR T LR R I AR S 2R G K A e R X B
B Al P i 41 R B

LAY A% ( Daphnia tibetana) {3578 e s MR Bk () AT DU 19— 4> TE B, %2080
T 0 PO R RO — 1 A A TR BRI CER ) WA R A B TR TR RS S
S LT R B 15 U 22 2 R F) R AR 2 3 X AR 2, FLK IR, LR K IX AR P A HE
B T A T4 R XRS50, PRI T AR SR A VK 80 B 1 SRR AR T e i) L )
VA 25 2 G 70 B OO A PRI (i) R RIF 2 ) BEAEL D I T, ) 0 0 0 e 0 W 5 B o S 2
B2 X% B K A2 M A s A8 HEA T TR W (R SRR AL S T A R S R G AL R AL
R AN 2, 6T DX 77 0 A9 A 25 2R 788 A B CELH A PR BB A8 1) s B iR i g A PR A e, S S it
IRINARS 2 HREUTRUA B A R BIERN TOC & A 700 T , T 78 1 ot s B0 DO 25 9 A A LB AR Ak



1278 J. Lake Sci. (#:a#%) ,2021,33(4)
S5E TR T PRI R R A T B 0 B A R A I SR AR R B, DA BRI R R B T AS R T A

AT L 7 0 v SR 55 A A BRI A B R A2 SR e 3 = 4
1 &EREFE
1.1 FAREXHR

A4 (31.82°~31.98°N, 87.42°~87.65°E) (& 1) HuAbmdl 5 5 g b , 3 F PG T H 34 X TR h i X e 35
LB N — AW A EER 4450 m, JE TRRERER BRI WA K 21,1 km, K FE 16.9 km, FR KK
%38 m, WA T BRI R4 B 245 1 10885 km® , %A B K 44.5) 7K £ AR O B AN, S5 VK
AR 11 A ZE WA 4 A WX 9845, B 2k 4 150 km (% FEFLA 420 (30.57°N, 88.38°E , fj#k 4672 m)
Bl R ZHLIX 1981 — 2012 4E i [a] 4E 24 B K B4 316 mm,90% [k AE 7— 9 A ;4R IR 0.55C 44
HZ&HRE(T—9 H)8C.

70°E 80°E 90°E 100°E

(B) it T

32°N
— i
0 60 km ] il
31oN 4 e Jeil
T T T
86°E 87°E 88°E

T IR RS PR B (A) JBITAZK &R (B) FK R R (C)
Fig.1 Location map (A), drainage basin map (B), and bathymetry map(C) of Dagze Co
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Fig.2 Depth profiles of water quality parameters at Dagze Co (Measured on August 2012)
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