
A N T A R C T I C  S U B G L A C I A L  L A K E S :  A  C A S E  S T U D Y  I N  

T A C K L I N G  I N T E R D I S C I P L I N A R Y  P R O B L E M S  O F  

I N T E R N A T I O N A L  I N T E R E S T

T R I S T A  J .  V I C K - M A J O R S

M I C H I G A N  T E C H N O L O G I C A L  U N I V E R S I T Y  

H A N N O V E R ,  G E R M A N Y  7  N O V E M B E R  2 0 1 9



2009-2016 2016-2020

SALSA Science Team: J. Priscu (chief scientist), B. Christner, 

H. Fricker, J. McManis, B. Rosenheim, J. Dore, D. Harwood, 

K. Kasic, A. Leventer, B. Lyons, M. Skidmore, M. Tranter, 

J. Barker, T. Campbell, B. Collins, C. Davis, A. Gagnon, 

C. Gardner, C. Gustafson, O-S Kim, W. Li, A. Michaud, 

M. Paterson, M. Siegfried, C. Trainor, R. Venturelli, 

T. Vick-Majors. SALSA Drilling Team: J. Burnett, 

D. Duling (chief driller), D. Gibson, J. Kalin, E. 

Krula, A. Mironov, and G. Roberts. 

SALSA Staff: C. Dean (project manager), J. Winans, B. Zook.

Science Team: J. Priscu, R. Powell, S. Tulaczyk, B. Christner, 

A. Achberger, C. Barbante, S. Carter, K. Christianson, A. Michaud, 

J. Mikucki, A. Mitchell, M. Skidmore, T. Vick-Majors, W.P. Adkins, 

S. Anandakrishnan, G. Barcheck, L. Beem, A. Behar, M. Beitch, R. Bolsey, 

C. Branecky, R. Edwards, A. Fisher, H. Fricker, N. Foley, B. Guthrie, T. Hodson, 

R. Jacobel, K. Mankoff, E. McBryan, A. Purcell, D. Sampson, J. Severinghaus, R. Scherer, 

M. Siegfried. WISSARD Drilling Team: D. Blythe, J. Burnett, C. Carpenter, D. Duling (chief driller), 

D. Gibson, J. Lemery, A. Melby, F. Rack, and G. Roberts. 

WISSARD Staff: R. Edwards and J. Sherve (project managers), S. Kelley (E&O).

Science support: 139th Expeditionary Airlift Squadron (NY Air National Guard), Kenn Borek Air, 

and many dedicated individuals working as part of the Antarctic Support Contractor, 

managed by Lockheed-Martin.



• Ice covers ~98% of the Antarctic 

continent

• Antarctic ice sheets contain ~60% of 

Earth’s freshwater and the 

equivalent of 58 m of sea-level rise



Liquid water is widespread under Antarctic ice
Known since the 

mid 1990s 

(delineation of 

Lake Vostok), 

hypothesized 

1960s and 1970s

Current inventory 

of subglacial 

lakes: ~400

Scientific interests 

in:

• microbial life

• subglacial 

geology/sedimento

logy

• hydrology



A (partial) history of international subglacial lake exploration

1998: Completion of Vostok ice core (3623 m) - climate records and lake accretion 

ice.

1999: Vostok accretion ice studies (Jouzel, et al., Karl et al., Petit et al., Priscu et al.).

2000-2009: Multinational committee work to determine importance of subglacial work 

and ensure that the environments remain pristine after work commences (Scientific 

Committee on Antarctic Research, National Academies/NRC, Antarctic Treaty).

2011: SCAR Code of Conduct for subglacial drilling presented at Antarctic Treaty 

Consultative Meeting.

2012-pres: National programs pursue subglacial lake access (Vostok (Russia), 

Ellsworth (UK), Whillans & Mercer (US).
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Schiermeier, Nature, 2010

2012 - present: national programs pursue subglacial lake 

exploration

& Mercer

How to address the mandate that environments remain pristine?



Clean Access to Subglacial Aquatic Environments

Control potential for 

contamination by:

1. Wearing protective clothing



Clean Access to Subglacial Aquatic Environments

Control potential for 

contamination by:

1. Wearing protective clothing

2. Pre-cleaning (H2O2) and 

bagging borehole 

instruments 



Clean Access to Subglacial Aquatic Environments

Control potential for 

contamination by:

1. Wearing protective clothing

2. Pre-cleaning (H2O2) and 

bagging borehole 

instruments 

3. Drilling with hot water



Drilling into a subglacial lake: keeping it clean

1. Melt snow from surrounding 

area

2. Pump high pressure hot water 

to melt a hole (90oC)

3. Continually recirculate water 

through filters and UV light 

banks

4. Remove drill at 700 m to 

sample borehole water

5. Reduce borehole water level by 

30 m before breakthrough

6. At 801 m, drill load cell 

unloaded and borehole water 

level increased by 30 m, 

indicating lake water movement 

into the borehole

Pre-breakthrough 

borehole sample



Clean Access: a 7-log cumulative reduction in microbial cell numbers in drilling 

water and on surfaces using a combination of: 

filtration, UV radiation, pastuerization, and surface disinfection with H2O2

Instruments in bags after cleaning with H2O2 Submicron filter units Borehole UV collar with drill hose

More on clean access:

Priscu, et al., 2012, Antarctic Sci.; Christner et al., 2012, Nature; Achberger et al., 2016, Front. Microbio.; Michaud et al, submitted. 






