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Introduction: The ability to petrographically 

identify biosignatures in acid saline sedimentary 

deposits can help determine the possibility of life on 

Mars. Acid saline ephemeral lakes and associated acid 

saline mudflats/sandflats and gypsum and hematite 

dunes exist in southern Western Australia and are 

considered terrestrial analogs for many martian 

sediments and rocks.  Previous studies have 

documented microorganisms living in these acid 

saline lake waters and groundwaters [1], [2], [3].  

Microorganisms and organic compounds are 

preserved within fluid inclusions and as solid 

inclusions in halite and gypsum precipitated from 

these Western Australian lakes [4], [5], [6]. Even sand 

grains that originated in acid saline lakes and reworked 

in dunes can contain microorganisms [7].  Here, for 

the first time, we present textures suggestive of 

microbially induced sedimentary structures (MISS) 

[8] in siliciclastic sediment from acid saline 

mudflats/sandflats in Western Australia. 

Methodology: Ten cores of loose sediment drilled 

in 2009 at seven lakes near Norseman, Western 

Australia. Cores were taken from the lake, 

mudflat/sandflat and dune facies. We examined thin 

sections made from Lake Aerodrome (Fig. 1, 2) cores 

using transmitted, reflected, polarized and UV-vis 

light at magnifications ranging from 20x to 2000 x.  

Sedimentary textures, sedimentary structures, and 

diagenetic features were observed and documented. 

Minerals were identified by x-ray diffraction and 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Minerals were identified by x-ray diffraction and 

some reflectance spectroscopy done as part of 

previous studies [9], [10]. Ages were determined by 

palynological analyses and radiocarbon dating [11], 

[12]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Figure 2. Stratigraphic column for the topmost 20 m of the 

LA2-09 core.     

Results: Suspect microbially induced sedimentary 

structures seen in thin section are micrometer (µm) to 

centimeter (cm) in size and include wavy layers in 

concretions, squiggly filamentous textures, and 

spherical clusters. 

Concretions observed in thin section were either 

spherical to ovoid shaped, solidified hematite 

concretions with multiple wavy, concentric coatings or 

were non-lithified concretions composed of peloidal 

hematite nuclei with disentangled coatings of jarosite 

(Fig. 3A, 3B). Ordinarily, abiotically formed 

concretions contain a single solid nucleus substrate 

with smooth, well-defined concentric coatings. 

However, in these two types of concretions identified, 

the nucleus is either not well defined or consists of 

multiple peloidal grains adhering to form loosely 

rounded to unconsolidated shapes with a clotted 

appearance.   

Squiggly textures composed of dark laminae 

forming a filament-like network with individual quartz 

grains interwoven were also observed in thin section. 

These grains would have been transported by wind or 

ephemeral streams where it would be deposited in the 

extracellular polymeric substances (EPS) of the 

Figure 1. A) Location map of the south end of Cowan 

Basin.  Red box shows location of Lake Aerodrome. B) 

Lake Aerodrome with locations marked for LA1-09 

and LA2-09 cores.  C) Drill site for LA2-09, looking 

south at Lake Aerodrome. 
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microbial community, becoming entrapped in the 

fabric as it grew (Fig. 3C). 

Other suspect MISS found were 3-dimensional 

clusters of reddish-brown spherules less than 5 µm in 

size (Fig. 3D). These clusters have areas of high 

concentration and areas of relatively low 

concentration. In areas of high concentration, 

individual spherules are difficult to discern and appear 

as a solid mass. However, in areas of relatively low 

concentration, individual spherules are more easily 

seen.  This arrangement gives it a clotted appearance 

but the concentration of spherules still form distinct 

boundaries with the surrounding jarosite and alunite 

sediment. This same sample contained < 5 µm sized 

orbs that fluoresced neon green under ultra-violet 

light, indicating an organic carbon component. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusions: Suspect MISS in acid saline lake 

environments are affected by the complexity of the 

regional groundwater chemistry, and physical and 

chemical processes at the surface. Our results suggest 

that some acido-halophilic microbes interact with the 

sediment to form similar sedimentary structures and 

textures to those under more habitable conditions. At 

Lake Aerodrome, authigenic and reworked chemical 

sediments including oxides, sulfates, chlorides, and 

clays host delicate sedimentary textures and 

micrometer sized precipitates such as wavy coatings, 

peloidal nuclei, interwoven fabric, and spherule 

clusters all reminiscent of microbial influence. 

Petrographic analysis alone allows for in the 

recognition of these biosignatures. Therefore,  high-

resolution imaging of martian sedimentary rocks 

should search for textures suggestive of MISS. 
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Figure 3. Thin section views of suspect microbially 

induced sedimentary structures. A) solidified hematite 

concretions with wavy, concentric rings; B) non-lithified 

peloidal concretion; C) ‘swirly’ textures; D) clusters of 

spheres. 
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