Sea Ice Report

Field Safety Training Program

November 18, 2004

Hello to everyone, with an updated sea ice report. This report in whole is made possible by the sharing of valuable information from many different science groups and work centers, notably Jeff Scanniello, McMurdo area surveyor, Gerald Crist from Fleet Ops and Jess Walker, our GIS mapping specialist.

The sea ice report is intended as an information source to better evaluate the current local conditions for safe sea ice travel. If you are traveling out onto the sea ice for any purpose (e.g. work, recreation, etc.), I ask that you consider taking notes and passing the information on to me so that everyone can benefit from it.

Field Safety Training Program

Our current local sea ice conditions are in the gradual processes of warming and fracturing. Over the last three weeks we have noticed the internal sea ice temperature rise from stable period one conditions, <14(F (-10(C), into the transition zone between period one & period two (14-23(F/-10 to -5(C) conditions. Specifically, the areas around the Ice Runway measured an average of 12.5(F (-12(C) and last seasons shipping channel averaged 14.6(F (~ -10(C). Late last week Jeff Scanniello and I placed four more temperature stations at 20, 40, 60, and 80 miles respectively, away from McMurdo Station. We will be checking these stations approximately every two weeks to help us fill in some of the information gaps when looking at the overall sea ice conditions in the McMurdo Sound. Interestingly enough, the ice thickness found along the way to 80 miles from town was quite consistent.

The overall thickening of the sea ice seems to have leveled off and is no longer gaining mass. At each of the individual sea ice temperature stations mentioned above, the first year ice measurements were all equal at ~69” (175cm). Closer to town we are finding ice thicknesses of 71” (180cm) near Cape Evans, 103” (260cm) in the shipping channel and130” (330cm) off of Arrival Heights.

When taking into account the rising internal temperatures of the sea ice, we can better understand why new cracks are beginning to form locally. Cold ice is brittle and tends to fracture more often when stress is added to it, therefore releasing its kinetic energy in the form of thinner cracks. Conversely, the warmer, more elastic sea ice can hold a greater amount of potential energy before releasing the kinetic energy, creating wider openings in the ice. Just last Sunday a new crack formed, originating from the pressures of the Barne Glacier. This crack measures 15” (38cm) wide and extends westward for more than a mile (>.6km). We will continue to keep an eye on the progress of this crack to see if it heals or remains open. Two other cracks of interest are located northwest of Cape Royds (see the attached temperature station map); the first one is ~27 miles (46km) from Hut Point and looked to be an open water lead ~5-7’ (1.5-2.2m) wide, and the second crack is further out at ~50 miles (80km) from Hut Point and seemed to be a smaller open water lead ~3-5’ (1-1.5m). Both of these observations where made from a helicopter at an altitude of ~2,000’.

Also of possible interest is the amount of snow coverage that has accumulated on the ice, while in other areas it is the lack of snow cover with the addition of blown-in debris on the ice. Near last seasons’ shipping channel we have found some old cracks buried beneath four feet (1.2m) of snow. This is an incredible amount of weight on the sea ice, but also a great insulator from the solar heat. Off of Arrival Heights the sea ice has been blown free of its snow cover from last weeks windy days, exposing the bare blue sea ice. This same situation can be observed north of Cape Evans, but with the added accumulation of debris not only on top of the ice but also in the old crack systems. This debris attracts and absorbs the suns radiant heat leaving small melt pools on the surface and little rivers in the old cracks. This surface water percolates down through the ice and actually helps strengthen it by reducing the salinity levels; at the same time the debris continues to absorb more heat and eventually melts down into the ice, which can then weaken the overall structure.

Any travel off of the FSTP flagged routes should proceed with caution, especially in those areas more subject to the natural stresses. Please know that you can always call us here at the FSTP office (x2345) to ask about the most recent sea ice conditions.
Equipment Operations/Established Roads
Closer to home on the ice pier in Winterquarters Bay, the actual pier surface has been repaired by filling in the low spots with ice chips and flooding the surface with water and recently leveling by a grater. To protect the pier surface from vehicle tracks and the suns radiant heat, Equipment Ops has covered the ice with about eight inches (20cm) of crushed fines. Only the top layer of rocks will absorb the heat, leaving the remaining layers to insulate the lower ice surface. 

The McMurdo transition is complete and a thin layer of snow over the ice has been maintained to minimize the radiant solar heating. Over at the Scott Base transition, Equipment Operations is finalizing their work with an ever-widening tidal crack in this transition: a pressured area where the Ice Shelf, sea ice, and land all meet. Now, all traffic at the Scott Base transition should use the original road, due to season-long building construction and crane operations by Antarctica New Zealand.
USAP Science Projects

B-005 DeVries: Fishing and diving operations to study the antifreeze proteins in Antarctic fish.

B-006 Manahan: Diving collection and water samples taken to study the protein metabolism in Antarctic echinoderm development.

B-009 Garrott: Erebus Bay Weddell seal populations.

B-010 Kim: Local Benthic community studies. Has a time-lapse camera in Winterquarters Bay.

B-029 Marsh: Adaptations of marine invertebrates.

B-197 Ponganis: Diving behavior of Emperor Penguins.

B-199 Castellini: Foraging and lipid biochemistry of Weddell seals.

O-251 Avallone: Examining the ozone chemistry in the lower atmosphere.

O-316 Dempsey: Mechanics of sea ice breakup.

If anyone out on the sea ice comes across newly formed cracks or finds some dramatic changes in the sea ice around your area of travel, please email me with the information at: brian.johnson@usap.gov. Thanks for the continued help in providing safe and useful sea ice information for the Ross Island area.

Until the next report, I wish you all safe travels on the sea ice.

Brian Johnson

Sea Ice Instructor
