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Abstract
The Earth is saved from the fate of Venus by a process that has efficiently removed CO2 from the atmosphere since its origin. The first step of this process is the weathering of silicates, which results in the formation of bicarbonate solutions. These are sustainably stored as carbonate rocks (limestones and dolomites), which contain millions of times more CO2 than the atmosphere, the oceans and biosphere combined. Later on this process was complemented by the formation and storage of organic carbon (as coal, oil, gas and carbon particles in sediments). On Venus none of these processes has operated, because Venus lacks liquid water, which is an essential requirement for weathering and for life. As a consequence all the CO2 emitted by the volcanoes on Venus has stayed in the atmosphere, which now has a pressure of 75 bars CO2 and a surface temperature of 465 degrees centigrade [1], which makes that planet obviously unfit for life.    
Introduction
It is estimated that the Earth emits annually in the order of 300 million tons of CO2 [2], mainly by volcanoes, but also by the thermal breakdown of carbonate sediments that were dragged deep into the mantle by subduction [3]. The CO2 formed in this way escapes to the surface. Its isotopic composition shows that it is of different origin than volcanic gases. 
If we multiply the natural annual production of CO2 with the age of the Earth (300 x 106 tons/year x 4.5 x 109 years), we arrive at the staggering number of 1350 x 1015 tons of CO2 emitted by the Earth so far. So even our present high emission rates around 35 x 109 tons/year of CO2 are dwarfed by this number. These numbers show that millions of times more CO2 is safely stored in rocks than in the combined oceans, atmosphere and biosphere. The processes of weathering and of storage of organic carbon have made the Earth a livable planet, and together they have been safer and more effective in controlling the CO2-level of the atmosphere than any form of human geoengineering. Natural processes as solutions to environmental problems have the advantage that we can study their long-time effects. For the olivine concept, nature provides the materials (olivine, serpentine), the organisms that accelerate the process (lichens, soil bacteria, mycorrhizal fungi, ants, termites, lugworms), and the conditions (climate and topography). The Earth demonstrates how these can be applied to solve the problems of climate change and ocean acidification.
Lessons (not yet) learned
[bookmark: _GoBack]The present high emission rates of CO2 are supposed to cause climate change and ocean acidification. Once we know how the Earth has always very effectively removed excess CO2, it is a logical step to find out how we can stimulate this process  to counteract climate change and ocean acidification. Before mankind caused a sudden spike in CO2 emissions by burning in a few hundred years the fossil fuels that have taken hundreds of millions of years to form, there was a balance between input and output of CO2. In order to regain that balance, weathering must be made more effective. Basic silicates, mostly magnesium and calcium silicates play the most important role. At present, just because they weather so easily, large olivine (Mg,Fe)2SiO4) massifs are often covered by their own thick weathering crust (known as laterites), which prevents them to effectively react with water and CO2. A first step might be to remove that weathering crust, in order to reactivate the weathering potential of the underlying fresh rock. Despite the fact that olivine is the most common mineral on Earth and weathers easily, this will not be enough. We will also need to mine some of this olivine, grind it, and expose the grains to the atmosphere, preferably in the wet tropics where weathering is fastest [4] and in high-energetic seas, where a possible silica crust on the olivine grains is rapidly scraped off by mutual collisions [5]. We have a free choice where to mine the olivine, because the atmosphere is a well-mixed reservoir on a time scale of a few months, so for the climate it makes no difference where on earth the CO2 is captured nor what its origin is.    
Conclusion
Once we realize how the Earth effectively removes its CO2 from the atmosphere, and stores it safely and sustainably in rocks, we have a clue how to solve in a natural way the problems of climate change and ocean acidification. 
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