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Is the ocean losing oxygen? 
- Oxygen in tropical oceans is declining - 

 
Marine Scientists have made an alarming new discovery. In some regions of the 
world oceans, oxygen essential for marine organisms is declining. This process 
might be caused by environmental changes in the context of global warming. A new 
study lead by Dr. Lothar Stramma from the Leibniz Institute of Marine Sciences 
(IFM-GEOMAR) in Kiel, Germany, now published in „Science“, documents that the 
oxygen values in tropical oceans at a depth of 300 to 700 metres have declined 
during the past 50 years. As large marine organisms can either no longer exist in 
these areas or they would avoid them, the expanding oxygen minimum zones may 
have substantial biological and economical consequences. 
 
The oxygen distribution in the ocean is not homogenous. At the eastern boundaries of the 
tropical oceans at depths between 200 and 800 metres, there are areas with reduced 
oxygen, the so-called oxygen minimum zones (OMZ). Rising CO2 levels are causing a 
temperature increase of the ocean and a general decline of oxygen solubility in the water.  
Furthermore, and even more importantly, a reduction of oxygen-rich deep water 
production in polar regions leads to a reduced oxygen supply in the deep ocean. The 
expected impacts on subtropical and subpolar regions are larger than in the Tropics. In 
higher latitudes, the reduction of oxygen has already been proven by observational data. 
In the Tropics, this was not possible to date due to the lack of sufficient observational 
data. An international team of researchers, Dr. Stramma from IFM-GEOMAR, together 
with Dr. Gregory Johnson NOAA, Seattle, Dr. Janet Sprintall from Scripps Institution of 
Oceanography in San Diego and Dr. Volker Mohrholz from the Institute for Baltic Sea 
Research in Warnemünde, Germany selected areas with higher data density to document 
the decline in oxygen. “We found the largest reduction in a depth of 300-700 m in the 
tropical northeast Atlantic, whereas the changes in the eastern Indian Ocean were much 
less pronounced”, explains Dr. Stramma. “Whether or not these observed changes in 
oxygen can be attributed to global warming alone is still unresolved”, Stramma continues. 
The reduction in oxygen may also be caused by natural processes on shorter time scales” 
Nevertheless, the results are consistent with model results which predict a further decline  
in the future. 
If this trend continues, it will be of particular importance for the tropical regions 
investigated in this study, because the oxygen concentrations are quite low and a further 
reduction may lead to existential problems for marine organisms and to changing 
biogeochemical conditions. 
The results of this study are an important milestone for the ongoing work of the new 
Collaborative Research Centre (SFB 754) “Climate – Biogeochemistry Interactions in the 
Tropical Ocean” funded by the German Research Foundation, which started its first phase 



 

 

 
 

 
in January 2008 in close cooperation with the University of Kiel. The SFB aims to better 
define the interactions between climate and biogeochemistry on a quantitative basis. 
 
More Information: 
The author Dr. Lothar Stramma is a senior scientist at IFM-GEOMAR and author of more 
than 50 scientific papers with major focus on water masses and currents in the Atlantic, 
Indian and Pacific Oceans. In SFB 754, he is leading a subproject that combines 
hydrographic and tracer measurements in the tropical southeast Pacific in order to 
investigate the mean distribution, variability and trends of the water mass distributions and 
current systems. In addition, he is coordinating the current and planned ship expeditions 
of the SFB. Main goals of the SFB 754 is to improve understanding of the coupling of 
tropical climate variability and circulation with the ocean’s oxygen and nutrients balance, to 
quantitavely evaluate the nature of oxygen-sensitive tipping points, as well as to assess 
consequences for the ocean’s future.  
 
Scientific paper: 
Stramma, L., G.C. Johnson, J. Sprintall und V. Mohrholz, 2008: Expanding oxygen-
minimum zones in the Tropical Oceans. Science, 320, 655-658. 
 
Collaborative Research Center 754 „Climate-Biogeochemistry Interactions in the Tropical 
Ocean“: http://www.sfb754.de 
 
Contact 
Dr. Lothar Stramma, Phone: +49-431 - 600 4103, lstramma@ifm-geomar.de  
Dr. Andreas Villwock (Public relations), Phone: +49-431 - 600 2802, avillwock@ifm-
geomar.de  
 

Under http://www.ifm-geomar.de/index.php?id-4151 material will become available for 
download (from May 2nd , 2008). 
Figure caption: 
Oxygen distribution in the Atlantic and time-depth section of the oxygen distribution in the 
eastern tropical Atlantic.  
 
Water sampling in the eastern Atlantic. Photo: Klaus Scheurich 
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