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Introduction: The Western Australia Transient 

Lakes (WATL) are a system of hundreds of chemically 
complex, ephemeral saline lakes which host complex 
microbial communities in the Archean Yilgarn Craton 
[1,2,3,4]. The biogeochemical diversity spanned by the 
WATL presents an opportunity to investigate what early 
lacustrine Martian environments could have been like, 
and understand how once active lake systems leave a 
record of their presence behind. 

 The Yilgarn craton is approximately the same age 
as Martian Noachian and Hesperian terrains thought to 
date from a warmer and wetter early Mars, which along 
with the compositional diversity of the lakes it hosts 
makes this field site a uniquely suited analog for 
investigating the long-term preservation potential of 
biomarkers on Mars [1,2,3]. The WATL provide an 
opportunity to explore evaporite deposits that may be 
favorable for the long-term preservation of ancient 
biomarkers, making them a good place to look for signs 
of life [5]. For example, “Hairy Blobs” (HBs) are among 
the first microbial remains described in acidic saline 
lake environments [6]. These structures are peculiar 
because they appear biotic in origin, but whether they 
are preserved microorganisms or pseudofossils is not 
yet clear. My work will seek to uncover how the WATL 
evolve in order to contextualize putative biomarkers in 
the WATL environments towards comparing these to 
Mars.  

Methods: To characterize and select field sites from 
the hundreds of shallow lakes, we used spectral data 
from the Operational Land Imager onboard Landsat 8 
and from the Advanced Spaceborne Thermal Emission 
and Reflection Radiometer onboard the Terra spacecraft 
to determine whether wet/dry cycles within these lakes 
could be detected from orbit, and what type of 
evaporative minerals they contain - mimicking the 
analyses used for planetary landing site selection. 
Seasonal variation in groundwater level and 
precipitation causes variability in the composition, pH, 
and salinity of the WATL; understanding how these 
lakes vary throughout wet/dry cycles is critical for 
contextualizing in situ data. A prominent indicator of 
seasonal change is the abundance of evaporative 
minerals (such as halite and gypsum) within the lakes 
and around their shorelines (Figure 1). The Landsat 8 
database was used to examine the temporal and 
compositional evolution of the lakes through the use of 

spectral classification and mineral indices. Through 
these analyses we show there is motivation for a second 
sampling season to analyze and sample a subset of lakes 
that are located in southwest Australia for biomarkers 
and biological activity in systems that possess regular 
environmental cycling that would enable sampling both 
wet and dry cycles. We further describe how these data 
constrain a range of physical and environmental 
characteristics that make them exciting analogs to 
explore stages of aqueous evolution of planetary 
surfaces. This work will provide insight for future 
missions to Mars by contextualizing habitability and 
potential biomarkers that might be present in 
environments like Gale Crater or Meridiani Planum. 
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Figure 1: WATL 
Southern Lakes true 
color (top) and band 
5/6 ratio images 
(bottom) demonstrate 
observable seasonal 
change in composition. 
The images from 
January 1st, 2019 show 
the lakes during an 
evaporative cycle 
(LC08_L1TP_111084_ 
20190101_20190130_ 
01_T1). 
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