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Background & Research questions

Recent anthropogenic warming is strongest in high latitude and altidue regions and
increases water plant growth in freshwater ecosystems, which e.g. in shallow arctic
lakes affects the overall primary production as well as carbon flux and cycling, but
consequences for the overall primary production remain unclear 1.
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• Which environmental parameters
affect water plant richness & 
composition in Siberia and Tibet?

• How did water plant diversity change
during Late Pleistocene/ Holocene
transition?

• How might water plant diversity
change under further warming in 
future? 

1 Lauridsen et al. 2020, Aqu Sci

In this study we aim to decipher….
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Extreme localities – Siberia (SB) & Tibet(TB)

Lake samples Location N Samples Age

SB surface Siberia 117 modern 

TB surface Tibet 62 modern 

Bilyakh core Siberia 43 ~ 42 kyr

Bolshoi Toko core Siberia 35 ~ 39 kyr

Naleng core Tibet 69 ~15 kyr
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Water plant richness
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Metabarcoding using P6 loop 3

of lakes‘ sedimentary DNA 
• 88 sequence types in 179 surface samples
• 18 water plant families
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3 Taberlet et al. 2007, NAR
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Modern and past water plant composition

SB.05.Yak.03

SB.05.Yak.05

SB.05.Yak.08

SB.05.Yak.10
SB.05.Yak.11

SB.05.Yak.16

SB.05.Yak.17

SB.05.Yak.18

SB.05.Yak.21

SB.05.Yak.23

SB.05.Yak.24

SB.05.Yak.25

SB.05.Yak.28

SB.07.SA.07

SB.07.SA.21
SB.07.SA.23

SB.07.SA.31

SB.07.SA.33

SB.08.KO.01
SB.08.KO.03

SB.08.KO.04

SB.08.KO.06

SB.08.KO.07

SB.08.KO.09

SB.08.KO.11
SB.08.KO.13

SB.08.KO.14

SB.08.KO.15

SB.08.KO.16SB.08.KO.17

SB.08.KO.18 SB.08.KO.19

SB.08.KO.20

SB.08.KO.21

SB.08.KO.22

SB.08.KO.26

SB.08.KO.29

SB.08.KO.31

SB.08.KO.32

SB.08.KO.33

SB.09.TIK.05

SB.09.TIK.13

SB.11.CH.02

SB.11.CH.05

SB.11.CH.10

SB.11.CH.13

SB.11.CH.17

SB.11.CH.20SB.13.TY.01

SB.13.TY.04
SB.13.TY.07

SB.13.TY.17

SB.13.TY.19

SB.13.TY.23

SB.13.TY.25

SB.13.TY.26

SB.13.TY.28

SB.13.TY.31

SB.16.KP.07

SB.16.KP.09

SB.16.KP.15

SB.16.KP.L21

TB.05.LC.02

TB.05.LC.08

TB.05.LC.10
TB.ALKH

TB.BSTH

TB.CGNE

TB.CN
TB.DJC

TB.DLHG

TB.DZC

TB.ELH

TB.JC

TB.JZH

TB.KC

TB.LC

TB.PPH

TB.QHH
TB.S.02

TB.S.03

TB.S.08

TB.S.10
TB.S.15

TB.S.25

TB.SET.02

TB.SET.03

TB.SET.07
TB.SET.08

TB.SET.11
TB.SET.14

TB.SET.16
TB.SET.22

TB.SET.23

TB.SET.31

TB.TSH
TB.WLGH

TB.XXH

dep_logcond_log

T_July 388

841

1747

3154
3356

35283684

6026

6878

7617

8035

8423

8868

92579644

10001

10339
10735

1447919128
202402441725348

26339

27345

28353

30334

31346
32355

33351
3437435395

36412
3742538811132

459732

868

1088
16341852
2319

2463

3076
3503

3857 40554330

4487

4685
4804

5000

5236

5473

6223

6531

6608

6702
67956920

7226

7371

7559

7905

8180
87849032
9280

969410286

10820 11210

1140511692
1193212169

12410
12601

13029
13262

13467

13777
14094

1445414597
14725

14992

15121

15277
15351

15489

1563615802

15925

16090

16304

16626

17026

17139

17248

17340

17412

17658

446
520058886801

7364
7927893999511081411240153691707019539

21091

22096

232532383124410
2528825840

264452772227900

28077

2825528432
28610

2878729142
29675

2980030651

31006

31539

320543269433175336553574236857

381824027342365

−0.4

0.0

0.4

−0.4 0.0 0.4
PC1

PC
2

Naleng core

Bilyakh core

Bolshoi Toko core

Surface SB & TB PCA

env. 
para

R2 AdjR2 p

all 0.154 0.139 0.001

unique proportions

T July 0.063 0.058 0.001 

cond 0.092 0.086 0.001

depth 0.016 0.010 0.028

Core samples (ages are given) are plotted in the ordination of the modern data set

Variance in the water
plant composition is
explained by…
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Preliminary conclusions
Ø Temperature & conductivity have a stronger influence on water plant diversity

(richness and composition) than lake depth.

Ø Past changes of water plant diversity are:

Ø in Bolshoi Toko Lake mostly associated with temperature increase from late
Plesitocene/Holocene transition

Ø in Bilyakh Lake associated with lake depth variations
Ø in Naleng Lake associated with variations in temperature and conductivity

& strong increase in richness since Holocene
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Further analyses will provide more
information about water plant diversity
changes at climatically sensitive and shallow
Tundra lakes in Siberia.


