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Background

On December 24, 2013, the Russian vessel AkademikShokalskiybecame 

entrapped in pack ice. Unable to extract themselves, the vessel sent the 

international distress. In response to this, the Chinese RV Xuelongmade its way 

to the Russian vessel on December 25, reaching the Russian vessel on December 

27, 2013. On January 2, 2014, the RV Xuelongtendered helicopter support to 

enable the transfer of 52 passengers 

from the AkademikShokalskiyto 

the RV Aurora Australis, which 

without helicopters on board waited 

near the outer ice edge. However, by 

the end of the rescue operation the 

RV Xuelongitself had become 

entrapped within the pack ice. On 

January 7, 2014 RV Xuelongwas 

finally able to free itself from the 

pack ice, directed by scientific 

routing advice derived from the 

analysis of remotely imagery.



Introduction

The two vessels had become entrapped in the AdelieDepression region, to the 

north of the Hunt mountain (67° 07'S, 144° 18'E), and to the northwest of the

Mertz Glacier Tongue [MGT]. 

Along the coast, there are three 

bays named Commonwealth 

Bay, Watt Bay and Buchanan 

Bay. Iceberg B09B grounded in

Commonwealth Bay in 2011 

after the calving of MGT in 

2010. In the AdelieDepression, 

large areas of sea ice exist with a 

high sea ice concentration of 

almost 100%, making water 

leads and ponds difficult to 

observe. In addition, a large 

amount of slush ice exits in 

Mertz Glacier Polynya.



Data

Å Remote sensing data 

including MODIS and 

Radarsat-2.

Å Weather data acquired from 

automatic weather station 

(AWS) onboard RV Xuelong, 

which is comprised of the 

wind direction, wind speed 

and temperature.

Å Tide prediction data of 

CommonwealthBay.

Three different types of data are used in this paper: remote sensing data, 

weather data and tidepredictiondata.



Sea ice in the region of interest was characterized by fast ice, first-year

ice, icebergs, shearzones and slush ice.

Radarsat-2 SAR image from

January6, 2014 providing 

details on the ice conditions 

in the region of interest, 

including first-year ice 

(polygon within red line), 

and active shearing (yellow

lines).

Seaice general condition



Over the short interval from 

December 20, 2013 to January 7, 

2014, the sea ice condition 

changed so drastically, that we 

could identify four different 

stages of ice evolution: gathering 

stage, compaction stage, melting 

stage and calving stage.

Temporal sea-iceevolution

Gathering stage

(2013.12.20 �±2013.12.29)

Compaction stage 

(2013.12.30-2014.01.02)

Dispersion stage

(2014.01.03-2014.01.06) Calving stage (2014.01.06-2014.01.07)


