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What’s in a name? 

 Stromatolite 

 all microbially 

constructed 

sedimentary 

structures 

 layered 

 Thrombolite 

 not layered 

 Microbialite 

 layered or not 



Hamelin Pool, Shark Bay, Western Australia 



Archaean stromatolites 

 3.46 billion 
years old 

 

 North Pole, 
near Marble 
Bar 

 

 Small cones, 
but some 
branching 



What are 

stromatolites/microbialites? 

 Organo-sedimentary 
structures formed by 
the trapping & binding 
of sediment and/or 
precipitation of calcium 
carbonate by the 
activity of microbial 
communities. 

 



Cyanobacteria 

Filamentous Coccoid 



Inside a stromatolite 

 Layered, often domed, 
structure 

 

 Internal structure will vary 
depending on 
environmental conditions 
and microbial 
communities 



Inside a thrombolite 

 Clotted, not layered, 
usually domed, structure 

 

 Internal structure will vary 
depending on 
environmental conditions 
and microbial 
communities 

 



Where do stromatolites grow? 

 In aquatic environments: 

 In the sea 

 In lakes 

 Need groundwater 

source supersaturated in 

calcium bicarbonate 

 



Modern Stromatolites 

Shark Bay, W.A. (marine embayment) 

Yellowstone (hot springs) 
Lake Clifton, W.A. (lacustrine) 

Lee Stocking Island, Bahamas (marine) 



Stromatolites in W.A. 

 Marine 

 

 Lacustrine 
 Saline 

 Brackish 

 Freshwater 

& Walyungup 

Pink Lake, Esperance 



Marine stromatolites 

 Hamelin Pool, Shark Bay 

 

 Growing in hypersaline water 

 

 Salinity about twice that of 

normal seawater 



Hamelin Pool 

SHARK BAY 



Hamelin Pool stromatolites 



Hamelin Pool stromatolites 

 Structure varies with 

water depth 

 

 Influenced by 

microbial communities 

 

 More diatoms in 

deeper water 

 

 Also due to amount of 

sediment available 



Stromatolites in saline lakes 

 Lake Thetis. 
W.A. 

 

 Of all modern 
stromatolites, 
these closest in 
morphology to 
Precambrian 
forms 

 

 Domes up to 2m 
across 



Stromatolites and  

sulphate-reducing bacteria 

 





Outer growth of digitate columnar branching 





Large dome composed of outer small, branching columns 

surrounding a broad, domed thromobolitic central core 

 



Triassic stromatolite from base of Kockatea Shale 

Digitate columnar 

stromatolites 

Broad domal 

stromatolites 



Pink Lake, Esperance 



Brackish water lacustrine  

Microbialites/thrombolitic stromatolites 



Lake Clifton 

 Grow in brackish water of Lake Clifton 

 Salinity fluctuates 

 It is higher in summer than in winter 

 The lake level also rises and falls between the seasons 

 Role of groundwater 







 

 Salinity fluctuates 
seasonally, being 
higher in summer than 
in winter 

 

 Very high magnesium 
levels 

 

 Result is 
hydromagnesite 
stromatolites 

 

 Diagenetic 
replacement of 
aragonite 

Lake Walyungup 



“Freshwater” microbialites 

 Lake Richmond, W.A. 

 Large, coalesced domes 



How big do they grow? 

 Lake Clifton over 
a metre in 
diameter 

 

 Lake Walyungup 
up to 2m high 

 

 Some Bahaman 
forms nearly 10m 
high 



How fast do stromatolites 

grow? 

 Very slowly at 

Hamelin Pool! 

 <O.5 mm per 

year 

 Each of these 

about 1,000 

years old 

 Gov’t House 

Lake 1.5mm 

per year  



Why do stromatolites grow 

where they do? 
 It has nothing to do with salinity! 

 

 They grow where ground water is 
supersaturated with calcium 
bicarbonate 

 

 Found in water bodies close to 
carbonate sands 

 

 The cyanobacteria that construct 
them thrive in low nutrient 
environments 

 

 These factors provide an insight into 
conditions on early Earth 



Precambrian decline  

in stromatolites 
 Predation by newly evolved 

animals? 

 Hamelin Pool as model 

 But… 

 Increase in nutrient levels 

 W.A. lakes as models. 



But there are post-Precambrian stromatolites…… 
 



Devonian Reef, Western Australia 



Stromatolite Devonian Reef, W.A. 



Middle Jurassic, Dorset 



“Fossil Forest”, Lulworth Cove, Late Jurassic 





Stromatolite eroded to expose  

central core,  

Lulworth Cove, Late Jurassic 

 

Stromatolite eroded  

to expose central core,  

Lake Thetis, Modern 



Stromatolite Conservation 







W.A. Museum publication 


