
Marine Evaporites 



Composition 



Barred/silled basin 











Permian ~ 260 Ma 



Basin-central 
evaporites 



Modern Example - Shallow 
water evaporites 

Lake McLeod, Western Australia (100 x 50 km, 9 m of Holocene evaporites) 

Messinian Mediterranean basins evaporite fills up to 2 km 



Lake McLeod cont. 



Lake McLeod cont. 



Salar de Uyuni, Bolivia 
  World’s largest salt flat (playa) 

(10.5 km2) 
  Contains ~ 10 billion tonnes of salt 

(halite and gypsum)  
  Calibration of remote sensing 

instruments on satellites 



Lake Natron, Tanzania 
  Most caustic lake in the world 

(pH up to 10.5) rich in sodium 
carbonate 

  Shallow lake (50 cm water) 
  Red colour due to the algae 

Spiricum and halophilic 
bacteria 

  Na2CO310H2O (soda ash with 
~ 17% sodium bicarbonate) 



Lake Carnegie, W.A. 



Lake Eyre, S.A. 

  low-lying lake 
attracts run-off 
from one of the 
largest inland 
drainage 
systems in the 
world 



Lop Nur, China 



Messinian Salinity Crisis (7-5 Ma) 



Plate tectonics in the Mediterranean Region 

From Pinet (2003) 



Models for emptying of the Mediterranean Sea  

From Pinet (2003) 



One of the models for the Miocene 

From Pinet (2003) 



Size comparison 



Dead Sea - deep water evaps 

  Lowest body of water 
on Earth (~ 400 m 
below SL 

  Rift valley 
  Pleistocene-Holocene 

evaporites 11 km thick 
  Only modern analogue 

of deep-water 
evaporites 





Dead Sea Evaporites 



Deep-water evaporites 

  Laminated carbonates, 
sulphates and halite 

  Lateral and vertical 
continuity suggests a 
deep body of brine 

  Growth and nucleation of 
crystals at brine surface 
followed by settling 





Evaporites through time 

Permian Triassic 
Tillites - blue triangles, Coal 
- red circles, Evaporites - 
green areas 



Evaporites through time 

Jurassic Early Cretaceous 



Subaqueous evaporite facies 



Sabkha Evaporites 
  stromatolites 
  nodular gypsum 
 Anhydrite 
  planar and ripple cross-lamination 
  flat pebble conglomerates 
  polygonal shrinkage cracks 









Dolomite 
  Calcium carbonate rocks with > 

50% dolomite (CaMg(CO3)2) 
  Most dolomites are diagenetic 

replacements of limestone 
  Associated with evaporites 
  Precambrian to Holocene but 

mostly Palaeozoic 
  “Dolomite Problem” 
  Dolomite as primary 

precipitate? 
  Dolomite formed through 

dolomitization? 
  Waters require high Mg:Ca 

Ordovician dolomite 

The Coorong 



Dolomitization 
   Arid supratidal salt flats 
   Capillary crusts in the up slope 

portions of tidal and supratidal 
flats 

  Near surface submarine 
sediments of the margins of 
carbonate banks 

  Flanks and interior of carbonate 
banks with circulating marine 
waters 

  Near surface mixing zone with 
magnesium remobilization 

  Late diagenesis by late movement 
of subsurface waters 





Late Dolomitization Associated 
with the Late Movement of 
Subsurface Waters 

  Burial flow model (high T, 
Mg-brines, long time scales) 

  Seepage reflux model (evap 
of sw and mixing with 
fresher water) 







Marine Carbonates 





Mineralogy 



Limestones Form - Where? 
 Shallow Marine –Late Proterozoic to 

Modern 
 Deep Marine – Rare in Ancient  & more 

common in Modern 
 Cave Travertine and Spring Tufa – both 

Ancient  & Modern 
  Lakes – Ancient  to Modern 





carbonate 
v 
siliciclastic 
sediments 


