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Climate Change in Peruvian Upwelling System
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Motivation: To better understand and predict the effect of climate change on the

phytoplankton community composition

Hypotheses: % large cell-sized groups (e.g. diatoms)

% especially diatoms

@ small cell-sized groups (e.g. prasinophytes)
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Materials and Methods

2 light regimes
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Temporal development of chlorophyll-a
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Phytoplankton Community Composition
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Phytoplankton Community Composition
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Phytoplankton Community Composition

Fibrocapsa japonica:
detected for 1st time off Peru
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Phytoplankton Community Composition
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Phytoplankton Community Composition
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Phytoplankton Community Composition
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Conclusions

= japonica -> detected for the first time off Peru
% HL exposure due to stronger stratification -> Diatoms, Phaeocystis, coccolithophores
% Enhanced upwelling in poleward regions - Diatoms

% Weakened upwelling in equatorward regions -> Prasinophytes

Overview of some main species in KOSMOS2020-Peru
(Photo credit: M. Arellano)
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Thank you!

The KOSMOS Peru 2020 experiment is part of the CUSCO project (Coastal Upwelling System in a Changing Ocean).
Phytoplankton team: Alexandra Smith, Avy Bernales, Eleni Charmpila, Leila Kittu, Mar Fernandez-Méndez, Silvia Georgieva
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Effect of light and upwelling on bulk biomass
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Microscopy taxa - abundance
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Relative contribution of phytoplankton groups to total Chl-a [%]
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Relative contribution of phytoplankton groups to total Chl-a [%]

Effect of light and upwelling intensity on phytoplankton

community composition

Diatoms: favored by upwelling (HN)

|- Diatoms [BEM Dinoflagellates [ Cryptophytes [ Pelagophytes R0 Coccolithophores [ |Phaeocystis [l Prasinophytes [ Chlorophytes [l Synechococcus [ ] Fibrocapsa|

100

Phase 1: T1-T7

75 = —~—— 75
50

25

9 11 13 15 17 19 21 23 25 27 29 31 33 35 9 1113 15 17 19 21 23

9 1113 15 17 19 21 23

WS

0 02 04 06 08
Effectsize r]2 of Light

017375 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 Y 3 5 7 9 11 13 15 17 19 21 23 25 271 29 31 33 35
Day Day

Phase 2: T9-T13

Phase 3: T15-T25

|

—
]
1

Phase 4: T27-T35

0 0.2 0.4 06 08 1
Effectsize r]2 of Light

0

0.2

0.4 06 08
Effectsize n2

|
0.4 0.6
Effectsize n 2

Abbreviations: HL (high light), LL (low light), HN (high nutrients), LN (low nutrients)

0.8

Effect of Light and Upwelling Intensity on the Phytoplankton Community Composition in the Peruvian Upwelling System

Jacqueline Behncke, Mar Fernandez-Méndez, UIf Riebesell

24.05.2022



Relative contribution of phytoplankton groups to total Chl-a [%]

Effect of light and upwelling intensity on phytoplankton

community composition
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Relative contribution of phytoplankton groups to total Chl-a [%]

Effect of light and upwelling intensity on phytoplankton
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