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Subglacial lakes – subglacial fluvial systems

SALE => Subglacial plumbing systems
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Sensors for undertanding subglacial fluvial systems

Autonomous tethered vehicles to find outlet, gullies, drainage system inlet and outlet

Size of subglacial vehicle must fit size of subglacial plumbing system. 

100 km lake Vostok, 10 km scale Lake Ellsworth, 

1 m to 100 m scale subglacial fluvial system,  

vertical mm, cm to m to 10’s of m, 

swamps, lakes and rivers

Vehicles

Intermediate depth (~ 1 km): 

NIU borehole ROV 0.55 m diameter ~ 6m length 

Deep environments (>2 km): 

Smaller vehicles 20 cm diameter  1-10 m long

Placement of sensors, observatory, 

cable connected, underwater data communication, 

data communication, sensor, sample, data recovery,

- wifi,

- rf  (kirks system, 100 m in ice)

- check on modern long distance underwater communication 

lakes are simple though borehole size limited

problem swamps and mm/cm scale fluvial systems.

Problems for vehicle and sensor deployment 

Frazile ice. 

Vehicle size in respect to borehole depth and payload

Example Subbottom profiler

Instrument assembling at bottom of borehole or self-assembling vehicles.

New Sensors?

Chemical and biological sensors, temperature conductivity loggers.

Methan, nano molar sensitivity,

Nutrients - problem sensitivity for low concentration environments

Nitrate, Phosphate, 

Phyto plankton open water environment.

UV-florescent life detectors. (A. Behar)

Genomic life detection.

Micro mass spectrometers

10 sec sampling rate possible – data quantity

Future vision

Sample recovery after year or multi year-long deployment .

Redrilling of hole or 

usage of ROV, AUV to recovery deployed long term observatories

??? real time control of AUV’s 

hard link

docking station, 

data uplink, recharge vehicle, update research plan and 

targeted investigation based on intermediate results. 

Data upload and transfer  from remote stations

Vehicle use to service remote stations.

Contamination:

Acceptable level of forward, backward and sample contamination

Forward contamination – 

cleaning of drilling fluids, drill system, probes, sensors etc.

Cross contamination

Downhole sterilzation, 

Water lock

Separation of biological work and geological work

Sequence of work to be done on a single lake. 

Bio than Geology

