
Mesocosm experiment in oxygen-minimum zone off Peru 

Location:  4.5 nm off Callao, Peru (north of Isla San Lorenzo, 12,05°S, 77,22°W) 

Time:   January 30 to April 7, 2017 

Responsible: Prof. Ulf Riebesell, GEOMAR Helmholtz Centre for Ocean Research Kiel, 
Germany (uriebesell@geomar.de) 

Responsible, Perú: Dr. Michelle Graco, Instituto del Mar del Perú (IMARPE), Perú 
(mgraco@imarpe.gob.pe) 

 

Collaboration 

This mesocosm campaign is a collaborative effort of the Instituto del Mar del Perú – IMARPE 
(http://www.imarpe.pe/imarpe/) and GEOMAR Helmholtz Centre for Ocean Research Kiel 
(http://www.geomar.de/). The project will be conducted in the framework of the Kiel-based 
Collaborative Research Center 754 "Climate-Biogeochemistry Interactions in the Tropical 
Ocean" (ttps://www.sfb754.de/de). 

 

Scientific objectives 

The aim of this project is to study the impacts of increasing deoxygenation/acidification on 
the ecology and biogeochemistry of the Peru upwelling system. It is expected that this will 
have major implications for the functionality and productivity of the upwelling system, with 
potential cascading effects on the food web and fishery harvest. To test the effects of 
increased deoxygenation/acidification in situ at the ecosystem-level, a large-scale mesocosm 
experiment will be conducted in the area of coastal upwelling off Callao, Peru. The 
experiment will simulate an upwelling event with natural deep waters collected in areas of 
different oxygen minimum zone (OMZ) signatures, representing different scenarios of ocean 
change. The response of a natural pelagic ecosystem exposed to these upwelled waters will 
be monitored over 10 weeks with respect to changes in biodiversity, auto- and heterotrophic 
activity, food web interactions, elemental cycling, and production of climate relevant gases. 

 

Experimental design 

The in situ mesocosm experiments will follow the experimental design described in Riebesell 
et al. (2013). Briefly, eight mesocosm units (http://www.geomar.de/en/research/fb2/fb2-
bi/infrastructure/kosmos-kiel-off-shore-mesocosms-for-oceanographic-studies/) will be 
deployed in coastal waters off Callao and filled with surface seawater. An upwelling event will 
be simulated by injection of deep water into the mesocosm enclosures (addition of 30%, i.e. 
ca. 15 m3 of deep water in each mesocosm). The OMZ-influenced deep water will be 
collected from areas with different levels of deep-water O2 and nitrate deficit, thereby 
simulating upwelling from areas with different OMZ signatures. Daily monitoring of the 
enclosed water, covering a wide range of ecological and biogeochemical parameters, will be 
conducted for a period of 10 weeks. 

 

Logistics 

Lab facilities and accommodation on site will be arranged jointly by IMARPE and GEOMAR. 
Access to the mesocosms for sampling will be provided with small boats. External 
participants will be integrated into the research team and will take on responsibility for one or 
several measurement parameters. All participants will have access to the full set of data 
collected during this campaign. 
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