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Abstract 
 
Some, but not all, types of evaporite deposits can be related to likely occurrences of substantial hydrocarbon accumulations hosted by 
carbonate or siliciclastic reservoirs in suprasalt, intersalt, or subsalt positions. These ties and associations can be used to build 
predictive region-scale exploration models, but only when age-appropriate, tectonic-appropriate, and hydrology-appropriate scaling 
parameters are chosen. Yet, for the past 50 years, inappropriate Quaternary-based sabkha-salina coastal-edge deposit models have 
been used to build interpretations of ancient marine evaporite systems. Many such Quaternary-biased comparisons do not recognise 
their inherently time-limited and eustatic-limited nature. Nor can they account for scaling and tectonic errors created when using 
Quaternary analogs in an attempt to create a predictive understanding of hydrocarbon accumulations within regional ancient evaporite 
paradigms. Predictive understanding is only achieved when the comparison paradigm is built on an appreciation of the greater 
depositional breadth and diversity inherent to ancient evaporite systems. 
 
Ancient mega-evaporite deposits (platform and/or basinwide deposits) require conditions epeiric seaways (greenhouse climate) and/or 
continent-continent proximity at the plate-tectonic scale. Basinwide evaporite deposition is facilitated by continent-continent 
proximity at tectonic plate margins (Late stage E through stage B in the Wilson cycle). This creates an isostatic response where, in an 
appropriate arid climate belt, large portions of the collision suture belt or the incipient opening rift can be subsealevel, 
hydrographically isolated (a marine evaporite drawdown basin) and yet fed seawater by a combination of ongoing seepage and 
occasional marine overflow (Aptian Salt Basins of southern Atlantic vs Miocene Zagros collision belt). Basinwide evaporite deposits 
can be classified by tectonic setting into: convergent (collision basin), divergent (rift basin; prerift, synrift, and postrift), and 
intracratonic settings. Ancient platform evaporites can be a subset of basinwide deposits, especially in intracratonic sag basins, or part 
of a widespread epeiric marine platform fill. The latter tend to be mega-sulphates and are associated with hydrographically isolated 

mailto:jkwarren@ozemail.com.au�


marine fed saltern and evaporitic mudflat systems in a greenhouse climatic setting (e.g. Ghawar, Saudi Arabia vs. San Andres, West 
Texas).  
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Evaporites 
“One size fits all” 

• Sabkhas and salinas 
• Modern = Ancient 

Abu Dhabi Macleod 



Is the Present 
is the Key to 

the Past? 

The “now of then” or the “then 
of now” 

 
Archean nahcolite versus 

Phanerozoic halite 
 

Sylvite versus carnallite 
oceans? 



Strictly Quaternary 
Where are the largest and thickest natural halites 

forming today? 



Quaternary Koeppen 
climates 

• B:  arid 

• W: desert 

• S: steppe 

• h: hot arid 

• k: cold arid 

• ET: polar tundra 

• A: tropical 



Quaternary saline lakes or playas > 250km2 



Quaternary non-marine 

Uyuni 

Atacama 



Larger Quaternary halites are 
high altitude & diapir-fed. 

Salar di Uyuni 
(≈10,000km2) 



Strictly Quaternary 

Where are the greatest volumes of marine-fed 
halite forming today? 



Anthropogenic  
marine halite 



Holocene marine halite is 
anthropogenic (BWh & BSh) 



Basin scales  
“The then of now” 

Quaternary evaporite depositional settings offer same- 
scale analogs only for ancient lacustrine reservoir 

systems 



Quaternary depositional 
spectrum  

Does not capture ancient marine evaporite 
diversity 

 
Marine platform evaporites 

& 
Basinwide evaporites 



What about ancient evaporite 
deposits? 

No modern examples of platform evaporites or 
basinwide evaporites. 

 
We live in an icehouse world,  whereas ancient epeiric 

platform evaporites are favoured by greenhouse 
eustacy. 

 
The continent-continent plate proximities and drawdown 

hydrographies needed to deposit basinwides are not 
currently present on the world’s surface. They were in 

the Miocene and will be again. 
 



Marine evaporite volumes 
across deep time 

Hay et al., 2006; Warren, 2010 



Depositional Styles 
“Now and then” 



Depositional styles 
“Now and then” 



Platform salts, intracratonic 
and/or megasulphate 



Platform vs basinwide 





Basinwide Tectonic Styles 



So What? 
Does an enhanced understanding of ancient 

evaporite depositional setting improve our ability to 
predict trapping styles and occurrences? 



Giant oil fields 

Saltworks & Mann, 2005 



Megasulphates and giants 



Megasulphate seals in 
Middle East 

Permian Khuff Fm Jurassic Arab Fm 



Gulf of Mexico 



Brazil, South America 



Tupi (Subsalt) 

Gomes et al., 2009 



Salty truths 
• Quaternary depositional settings do not capture the 

diversity of ancient marine evaporite systems 

• No modern analogs to megasulphate seals of the 
Middle East and elsewhere – seal style favored 
giant fields with interlayering of reservoir and seal  

• No modern analogs to megahalite seals and 
associated structuration system (extensional and 
compressional halokinesis) – seal style favored 
giant fields that are subsalt or suprasalt (minor 
intrasalt)  



One size does not fit all 
• Exploration in salt basins should be done in a 

framework that uses the diversity of evaporite 
depositional analogs, both past (majority) and 
present (minority). 

• Classify the likely seal association with 
targeted reservoir potential in any basin in 
terms of actualistic salt models, which are 
defined by the relevant tectonic setting and/or 
eustacy and the age of the salt seal in the 
basin. 





Synrift versus post-rift 
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