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South Pole and Coulman High Traverse Routes

S
()

20 km
Groan Boxes: Propesed
CReSIS Radar Survey
Ross Ice Shelf
WeMuedo
BAS Airborne Radar Sation
Survay Traverse Grid

Back-up Selsmc [

Line \

Setsmic Crossing

Lmn"’

Winter Storage Facility

NEP Marine
Seismic Lines



Drilling Targets 2012-2014

Key Science Drivers:

1. Uncover the evolution and behavior of the West Antarctic Ice Sheet in
a high CO, world (> 600 ppmv)

2. Constrain West Antarctic geography through time to improve ice
sheet models
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Palmer line 0301 1A0; Interpretation by Sorlien, Luyendvk, D. Wilson; UCSB

CO2 > 600 ppmyv






Coulman High Project Planning Requirements
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Deploy ROV; Drilling
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Note: Blue = Planned survey tasks; Black = Pending discussion or further funding: Red = Non-survev-related activities.




Generalized Oceanography of Ross Sea and Ice Shelf Cavity
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Figure 1.2: CDW intruding on shelf. Taken from Smethie and Jacobs (2005). Cartoon displaying cicumpolar Deep
Water intruding onto the shelf and mixing with Ice Shelf Water to form Bottom Water on the Ross Ice Front.
AASW = Antarctic Surface Water, CDW = Circumpolar Deep Water, WRSSW = Western Ross Sea Surface
Water, ISW = Ice Shelf Water, HSSW = High Salinity Shelf Water, LSSW = Low Salinity Shelf Water, AABW =
Antarctic Bottom Water. Robinson (2009) MS Thesis, LSU.



Spatial Pattern of Sub-ice Melting from Ross Ice Shelf Model
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Fig. 10. Spatial pattern of melting (cm a-1) over the base of the Ross Ice Shelf, averaged over the last year of the model
run. Holland et al.. 2003.
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Digitized USGS Map of Ross Ice Shelf Features
Migrated from 1973, with 2008 MODIS Image.
Courtesy of Steve Fischbein (ANDRILL SMO)




SAR Imagery — February 8, 2009




CReSIS Airborne Radar Profile Perpendicular to the Ross Ice Shelf Edge

Flight Direction
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I did not collect this data, so it would be dangerous for me to offer an interpretation;
however, it appears that the ice shelf lower surface is “mushy” or discontinuous at the
resolution of the airborne radar (~750 MHz; 600-900 MHz) data over this 15 km line.
This basal feature of the ice shelf seems to correspond to a possible transition between
ice coming from the Byrd Glacier entrained in the Ross Ice Shelf and the ice flowing
northward to the east of the Shear Zone, which didn’t intersect with Minna Bluff.
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CReSIS Airborne Radar Profile Perpendicular to the Ross Ice Shelf Edge

Flight Direction
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The ice shelf’s upper and lower surfaces are fairly flat, continuous and featureless at the
resolution of the airborne radar (~750 MHz; 600-900 MHz), with a slight slope.



RIS Elevation Above Elipsoid (m)
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Variation of RIS Elevation Above Ellipsoid (m) vs Time (d)
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Raw data collected through December 16, 2010 by GPS Station at CH Site #2;
Initial (unpublished) data processing courtesy of Steve Fischbein (UNL SMO).



Heating system Drilling through the ice shelf
— Boilers
— Heat exchanger
— Snow melting
— Winch container

— Capstan setup in MECC
— Tools for hole creation
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ANDRILL HWD System and Camp Modules at Coulman High
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See Rack Blogs: http://andrill.org/science/ch/news
(ANDRILL HWD system and camp move on November 15 & 26, 2010)






Subsequently recirculated from “well” melted
w firn in the ice shelf
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Video Images from ANDRILL Coulman High Borehole

See Rack Blogs: http://andrill.org/science/ch/news
(Borehole camera imagery on November 21, 2010)




NIWA/ANDRILL Coulman High M2 Mooring

C. Stewart, R. Limeburner and W. Ostrom Deployed
November 24, 2010 Ross Ice Shelf
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Deployment of Inductive Oceanographic Mooring at Coulman High

See Rack Blogs: http://andrill.org/science/ch/news
(Inductive Mooring Deployment on November 25-26, 2010)



ANDRILL Ross Ice Shelf M2 Mooring
Depoyed December 1, 2010
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SCINI Remotely Operated Vehicle (ROV) Team




Technical Outcomes of SCINI Dives
through the Ross Ice Shelf

Total Dives = 14
Total Dive Time = 39.12 hours

Deepest Dive = 920 feet (~300 meters)

Longest Dive =9 hours 15 minutes

Number of Dive Sites = 2

Images Recorded =>1.5 Million images

Deployed suction sampler = 10 dives

Flew Inverted = all dives

Number of Elphel cameras = 2

Image Size (forward-looking camera) =
1260 x 960 pixels (fisheye lens)

Image Size (upward-looking camera) =
2592 x 1936 pixels (flat lens)




ANDRILL Science Outcome: New Ecosystem Discovered!!
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EOS TRANSACTIONS, AMERICAN GEOPHYSICAL

Eos, Vol. 91, No. 46, 16 November 2010
Eisen. O.. Hofstede, C., Miller, H., Kristoffersen, Y., Blenkner, R.. Lambrecht. A., Mayer, C.

LINION

VOLUMES91  NUMBER 46
16 NOVEMBER 2010
PAGES 429-440

A New Approach for Exploring

Ice Sheets and

PAGES 429-430

Active seismic measurements were an
important part of geophysical traverses on
the Antarctic ice sheet as far back as the
1920s. These methods lost their leading role
for wce thickness measurements to much
faster ground-based and airborne radar sur-

Sub-Ice Geology

as an acoustic waveguide, or trap, making
the excitation of seismic waves from a sur-
face source difficult. Soft firn causes large
inelastic energy losses for impulsive sources
During mast seismic surveysin Amtarctica,
researchers have used explosives in 10-to
20-meter-deep boreholes to overcome sig-
nal attenuation caused by the steep velocity

gradient in the surface layer between soft
firn and harder ice. The boreholes are
drilled by different techniques, requiring
considerable time and energy for each hole
With the seismic source below the surface
surface ghost reflections are commonly pres-
ent in the data. Despite these difficulties,
explosives sources in shallow bareholes are
still the simplest way to obtain acceptable
data quality. Even with this approach, involv-
ing minimal elforts, the necessary logistical
requirements have discouraged the acquisi-
tion of longer seismic profiles, for example
as part of overland traverses

Future Vision: Use tracked vehicles for rapid vibroseis (vibrator
source in active seismics) surveys as part of over-ice traverses.

[NOTE: 10 to 20 km/day or higher rates are possible with current system;
with multiple vehicles working together multi-fold coverage could be expanded.]
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INOVA XVib tracked vibrator trucks traveling in tandem.




INOVA XVib tracked vibrator truck towing containers.







ul for their co

- TEYEY -




QUESTIONS?

ANDRILL Coulman High Project Team — November 19, 2010



Download Booklet from: http://andrill.org/publications




