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Introduction:  The ice-water interface on ocean 

worlds of the outer solar system may represent “prime 
real estate” for steep compositional gradients that 
could yield chemical energy release that could be har-
nessed to fuel metabolisms for chemosynthesis.  Ac-
cessing such interfaces, however, remains problematic 
in terrestrial ice-covered oceans.  Drilling through ice 
to access the underlying ocean implies a restricted 
range, laterally, from the point of ocean entry that is 
available to be explored whereas the lateral freedom of 
movement of an ocean-going ice-breaker brings with it 
an unavoidable perturbation of the pristine system that 
one might want to investigate.   

To circumvent these issues, the Nereid Under Ice 
vehicle (NUI) has been designed to that it can be low-
ered below marine ice from an ice-breaker and then 
driven laterally away from the ship for ranges of the 
order 1-10km away from the support ship through the 
under-ice water column so that the ice-ocean interface 
can be investigated from below.  In 2014, the first such 
dives of the NUI vehicle were conducted beneath 1-5m 
thick ice in the Arctic Ocean.  The vehicle demonstrat-
ed its ability to conduct vertical, lateral and 3D grid 
pattern surveys of the water column immediately at the 
ice-water interface, up to and including “landing” on 
the underside of the ice.   

Data to be presented include physical sensor data 
for temperature, salinity and (not relevant to the thick 
ice cover of outer solar system ocean worlds) light 
penetration through the ice, together with 3D distribu-
tions, using in situ sensors, of chlorophyll and nitrate 
concentrations.  The vehicle was also equipped with 
digital still and video cameras to capture novel image-
ry of a previously unpredicted abundance of life asso-
ciated with this particular form of ice-ocean interface. 
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