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The ocean modelling legacy of Ernst Maier-Reimer is of tremendous benefit to his former students as well as 
colleagues and the carbon cycle community at large. An appreciation of his work is given. His ocean carbon 
cycle modelling can be characterised through three attributes: fast, complete, and perceptive. Ernst 
developed a fast ocean general circulation model, which could be run into water mass equilibrium, at times 
when supercomputing resources were scarce and slow as compared to today. This opened the door for 
dynamical, quantitative three-dimensional carbon cycle modelling of both the marine inorganic and organic 
carbon cycles on global scales and up to millennial time scales. A speciality of Ernst’s modelling techniques 
was the development of efficient implicit numerical algorithms. He employed an extensive number of 
different tracers simultaneously in order to construct a consistent carbon cycle modelling framework for the 
ocean and its associated reservoirs atmosphere and sediment. Next to the traditional carbon cycle tracers 
he also used, e.g., different isotopes including 13C, radiocarbon, 18O, 39Ar, as well as tritium, and silicon 
cycle tracers. The oceanic production of biogenic matter and the atmospheric CO2 concentration had been 
prognostic variables in his simulations from early on. In the land mark paper Maier-Reimer and Hasselmann 
(1987, Climate Dynamics, 2, 63-90), a blue-print for the simulation of the ocean carbon cycle in Earth system 
models to come was presented. Their quantification included projections of oceanic carbon uptake under 
different emission scenarios, an analysis of the uptake kinetics using an impulse-response function, model 
evaluation using a series of geochemical tracers, and an instructive appendix introducing the reader to the 
inorganic ocean carbon system as well as the Revelle-factor in a very concise understandable form. Ernst was 
generous in sharing his work with many colleagues worldwide, leading to large number of collaborative 
publications. Ernst was instrumental in developing the biogeochemical ocean carbon modules for several 
Earth system models as used presently. We continue to learn from his way of ocean modelling. 
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