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Introduction:  In the summer of 2018 a NASA 

GSFC-led team visited Kverkfjöll, Iceland, to study a 
glacio-volcanic environment posited to have potential 
similarities to the surfaces of icy moons, especially Eu-
ropa. This is due to the juxtaposition of geothermal ac-
tivity interacting with surface glacial ice, emplacing 
salts, and changing both the physical structure and 
chemical nature of the ice. A key goal was to study the 
bacterial and archaeal communities thriving in this en-
vironment, to give insights as the types of life that might 
be found on the surface or subsurface of icy moons. A 
multi-instrument approach was used, combining active 
and passive spectroscopy, environmental measure-
ments, DNA sequencing, infrared and visible imagery, 
microscopy and other measurements. 

Instrumentation (Fig. 1): (A) Raman spectroscopy: 
field-portable Delta-Nu Rockhound 785 nm, for charac-
terization of inorganic and organic molecules. (B) Re-
flectance spectroscopy: StellarNet Stellar-RAD UV-
Vis-NIR spectrometer 250-1100 nm, for characteriza-
tion of organic/inorganic inclusions. (C) Microscopy: 
DinoLite Edge Series Field portable microscopes with 
UV and IR light sources, for mineral and geological 
identification. (D) Water Metering: various instru-
ments, e.g. Hanna HI18191 for pH, temperature and 
condictivity. (E) DNA identification: Mini-PCR for 
DNA amplification and Oxford Nanopore portable Min-
ION sequencer, for DNA identification/sequencing. (F) 
Infrared Imagery: FLIR E8 thermal infrared camera, for 
context thermal mapping of sites.  

Field setting:  The primary goal of the field work 
was a geothermal field at the summit of the Kverkfjöll 
volcano. Secondary goals were to study the Kverkjökull 
glacier (Fig. 2), and lower ice-free sites at Holohruan 
and Hveragil for context. A description of these sites is 

given in [1]. The expedition took place from 7/28/18-
8/10/18 including travel. Ultimately due to poor weather 
and late season crevassing impeding access the summit 
site was not reached, although all other sites were sam-
pled.  

Results: analysis of samples is ongoing. Early re-
sults include: Holohraun: measurements of tempera-
ture, pH, ATP and extractable DNA, showing compari-
sons in activity between warm and cold rivers feeding 
the region. Kverkjökull: Raman spectroscopy of ice re-
vealed mineral signature of pyroxene, along with bio-
logical traces of pigments such as carotenoids and chlo-
rophyll, and organic acids derived from lichens, which 
appeared ubiquitous throughout the region. Hveragil: 
the volcano-heated river temperature was 34°C with a 
pH of 8.7. Mosses were evident in abundance in the 
river, along with large carbonate deposits. Anaerobic 
bacterial mats were found subsisting under the car-
bonates. 

 

 
 

Figure 2: sampling at Kverkjökull glacier. 
 

Conclusions: Although weather and logistical is-
sues curtailed the field time and access to some loca-
tions, a range of measurements were made that benefit-
ted in situ instrument testing and science. Laboratory 
analysis of returned samples is ongoing. The team was 
able to test instruments and field research methodology 
that will be used in subsequent visits. Iceland continues 
to offer good sites for ocean/icy worlds  analog research. 
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Figure 1: field instruments used in Iceland. 
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