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Overview: Serpentinization highlights the 

intersection of habitability1 and geology2 in 

comparative planetology3. Its significance is enhanced 

for Mars from orbital nuclear spectroscopy evidence 

for more mafic crustal chemistry compared to Earth4,5. 

This may also enable serpentinization to sequester 

crustal water6, possibly complementing phyllosilicate 

minerals considered recently7. However, despite 

numerous serpentine zones across Earth’s continents8, 

detailed analog studies are limited to a few formations 

such as the ophiolites in Oman1,9,10. 

Sri Lanka’s significance: Autochthonous soils at 

Sri Lanka’s serpentine zone (Fig 1) provide the first 

laboratory evidence that perchlorates, found across in 

situ sites on Mars11, can facilitate the release of 

biohazardous cations from soil into brines12. 

Fig1. Sri Lanka’s serpentine zone along the dashed 

boundary 

between 

Highland and 

Vijayan 

complexes.13 

The 

presence of 

variably 

developed 

soils across 

Sri Lanka’s 

serpentine 

zone14,15 

offers a 

planetary 

end-case 

reference for 

pedogenesis 

in 

serpentinites. 

The location of some serpentine soil and underlying 

serpentinite in Sri Lanka’s dry zone, and others in the 

intermediate zone (Fig 1) can also help quantify 

pedogenetic effects from variable water activity. 

Furthermore, the exposure of the southernmost 

serpentinites to the Indian ocean provides an important 

reference for the effect of sustained brine activity on 

the weathering of serpentinites and associated 

pedogenesis. 

Serpentine zones can elucidate fluid chemistry 

from meteoric waters percolating through 

serpentinites13, significant to paleo-Martian conditions 

when a surface hydrosphere may have existed7. Several 

thermal springs (< 62 °C) near the serpentine zone (Fig 

1) present such environmental context. Characterizing 

isotopic trends of any CH4 emissions associated with 

the springs would likewise refine the still limited 

references for distinguishing abiogenic and biogenic 

CH4 from D and 13C isotopic signatures16. 

Field Implications: Our 2018 expedition17 

suggested the presence of diamictites on some 

serpentine landscapes. If the stratigraphy and 

provenance were determined in relation to the 

underlying serpentinites, Mars-relevant paleo- geologic 

processes such as glacial weathering, lahars, and debris 

flows could be discriminated. We observed extensive 

fracturing and quartz filled veins at two sites. But a 

lack of calcite veins or calcite replacement in all 

samples suggests this suture zone is not likely 

ophiolitic in origin18, complementing established 

analogs (e.g., Oman). 

Our work also suggests a habitability-dichotomy to 

serpentine zones. Serpentinization initially creates 

habitable niches1. But subsequently derived soils, 

especially with the introduction perchlorates on Mars, 

can mobilize toxic metals.    
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