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Introduction:  The detection of biosignatures in 

mineral matrices in extraterrestrial planetary 
environments relies on the successful encapsulation and 
preservation of organic material or other biotic signals. 
Serpentine-bearing units have been detected on Mars [1] 
and considered important to astrobiological study there 
[2,3]. Serpentinites have diverse petrogenetic 
sequences, often involving complex fracture and vein-
filling histories. The accumulated load of late stage vein 
minerals holds promise as a stockpile of biological 
debris, perhaps concentrated over time.  In this work, we 
interpret co-registered µFTIR and Raman spectroscopy 
data for natural serpentinites sampled near the wells of 
the Coast Range Ophiolite Microbial Observatory [4]. 

 
Methods:  Chips of serpentinite were polished using 

published methods [5]. Co-registered data for specific 
locations (grain centers and edges, vein fillings, and 
unfractured zones) on polished wafers were collected at 
the University of Rhode Island using Thermo Nicolet 
iS50 FTIR bench spectrometer coupled with a 
Continuum IR microscope, equipped with 250 µm and 
50 µm MCT-A detectors. Raman data were collected 
with WITec Alpha 300R confocal Raman microscope 
(CRM) equipped with 532 and 785 nm lasers, visible 
and IR spectrometer, and 10x to 100x objectives 

 
Results:  Preliminary findings suggest that  

spectroscopic resolution of embedded organics is 
hampered by characteristics of the serpentinite mineral 
matrix, but the study of selected grains at fine scale can 
yield useful data. 

Elevated Background Noise Related to Serpentinite 
Matrix.  Clear and reliable detection of organic 
material in a serpentine-dominated matrix is made 
difficult by high background fluorescence in Raman 
data sets, confounding important peak regions. FTIR 
data only partially resolve the missing information. 

Possible Focusing of C-H signals in Halos Around 
Magnetite. The opacity of magnetite precludes 
transmitted light studies, but close observation around 
magnetite grains suggests a reactive halo with higher 
than background organic loads. 

Application of mineral stability modeling to predict 
biosignature durability. Geochemical modeling 
employed to determine which phases persist through 
low temperature weathering processes show that 
antigorite serpentines, iron-rich chlorites, hematite, and 
brucite (when stable) should be apt vectors for 

biological residues. Comparison of modeled outcomes 
and observations of natural serpentinite reveal that 
although serpentine group minerals are stable through 
late stages in reaction progress, not all serpentine phases 
appear to sequester organics. Further, we suggest a 
chronological sequence of dominant mineral hosts of 
biological debris that may support future interpretations 
of the astrobiological importance of serpentinites. 
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