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Why are Mediterranean carbonate mountains high and steep? 

Same uplift rate

carbonates
2500 m high 

meta-clastic rocks
1000 m high

Western Crete from space (NASA)

Hypsometry Crete

Why are carbonate mountains 
so high and steep? (here 

despite the same uplift rate)
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Carbonates forming the steep parts of the landscape –
Crete, Greece
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Low carbonate topography, carbonates forming the low parts of the landsapce – southern Ireland
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 1) What mechanisms control differences in carbonate topography worldwide

1 a) What mechanisms control the high topography of carbonates in some 
areas (and low topography in other places)?

1 b) How do the differences in topography relate to differences in denudation 
partitioning (mechanical vs chemical)?

Research Questions
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Why are Mediterranean carbonate mountains high and steep? 
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Worth checking out: A closely related manuscript investigating the 
development of carbonate topography on Crete, Greece.
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Bringing together 10Be, 36Cl and water chemistry measurements with numerical modelling.
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What we did:
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 Global compilation of 36Cl denudation rates (bedrock/alluvial)
 Alluvial rates only for Mediterranean 
 For places with alluvial rates we calculated dissoution rates

Why are Mediterranean carbonate mountains high and steep? 

two example catchments
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How we calculate carbonate dissolution rates
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Investigate time series

From Ott et al., (2019) JGR: Earth Surface

Why are Mediterranean carbonate mountains high and steep? 

Use satellite data for precipitation and 
actual evapotranspiration
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Plots of compiled 36Cl denudation and dissolution rates
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 Denudation >> Dissolution  mechanical 
erosion

 Denudation correlates with Mean Annual 
Precipiation (MAP) Orographic effect

 Weathering correlates with effective 
precipiation (Peff = Precipiation  - Actual 
evapotranspiartion), denudation does not

 Discrepancy between denudation and 
weathering grows with increasing relief

For data protection we only show the 
regression lines and removed data points
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Implications for carbonate landscape evolution
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mostly set by tectonics
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• Because weathering is a slope-independent process, areas with climate 
favorable of weathering form low carbonate topography (southern Ireland)

• Areas of higher uplift, and/or climate less favorable for weathering form steep 
carbonate topography because they require sufficient slopes for mechanical 
erosion (Mediterranean)© Richard Ott
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