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AFL’s optical sensing cables were recently deployed through 
the McMurdo Ice Shelf and into the Ross Sea in Antarctica as 
part of a study to measure the effects of warming ocean water 
on glacial ice. The study by Dr. Scott Tyler at the University of 
Nevada, Reno, uses the latest in fiber optic sensing technology 
to acquire temperature profiles with 0.033°C accuracy through 
the ice shelf all the way to the bottom of the sea.
 
"This technology allows us to do something never before 
done—to record continuous temperature data in and under the 
ice shelf," said Tyler. "The melting of the ice shelves from below 
by warmer ocean water represents a critical unknown in the 
assessment of Antarctic ice sheet collapse and the potential for 
very rapid sea level rises around the world. This will allow us to 
assess the potential for collapse." 

AFL’s fiber optic cable was deployed through the 200-meter ice 
shelf and allowed to sink to the bottom of the sea. There were a 
number of design considerations for this project. With the cable 
being frozen in place through the ice shelf, significant radial 
compression was expected along the length of the cable. 

Also, with the cable being vertically suspended in 600 meters 
of cold sea water with swift currents represented another set 
of challenges! This was further compounded by the expected 
presence of frazil ice—ocean water that is actually below its 
freezing point. This super-cooled water can freeze onto the ocean 
cable, and because ice is lighter than water, can cause the cable 
to float and twist upward under the ice shelf. A metallic armored 
design was chosen due to its ability to withstand the hydrostatic 
pressures encountered on the sea floor as well its superior crush 
resistance, tensile performance and cyclic fatigue life. 

Furthermore, with temperatures expected to reach well below 
-25°C the differential contraction rates of the cable material 
compared to the optical fibers represented yet another challenge. 
In fiber optic sensing applications, it is critical that the optical 
transmission properties of the cable remain stable. Any change 
in the attenuation of the fiber caused by mechanical means will 
result in measurement error. Despite these technical challenges, 
the research team was able to successfully deploy AFL’s cable 
into over 800 meters of ocean and begin collecting data.
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AFL Cable Being Prepped for Deployment 
(Photo Courtesy of Dr. Scott Tyler)

AFL Cable Staged for Deployment on the Ross Ice Shelf  
with Mt. Erebus in the background 

(Photo Courtesy of D. Hill)
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The instruments were installed in the Austral spring of 2011 and configured to send temperature and pressure data eight times per day 
via satellite link. 

"We have fantastic data so far, showing a uniform ocean temperature at the freezing point of sea water, with warm sea water beginning 
to enter the ice cavity in late January. By March of this year, a pool of warm water over 200 meters thick had moved under the ice shelf 
from over 20 kilometers away and was melting the bottom of the ice," Tyler stated. "This warm water slowly retreated as winter began 
and the ocean beneath the ice shelf reverted back to a more uniform temperature. We expect this cycle to be begin again this year. 
Amazing temperatures [were recorded], from a cold of minus 22°C near the ice shelf surface (the annual average air temperature in the 
region), an exponential increase to the ocean at minus 1.9°C and then in the ocean, a constant minus 1.9°C. We expect to see about a 
1.5-meter loss in ice thickness over the summer," added Tyler. 

For more information on Dr. Tyler and the University of Nevada’s research with fiber optic sensing, please visit the following sites:

www.ctemps.org 
http://tiny.cc/j3fyr
http://www.unr.edu/nevada-today/news/2011/tyler-antarctica

About AFL 
 AFL provides industry-leading products and services to the electric utility, broadband, communications, OEM, enterprise, wireless and 
transit rail markets as well as the emerging markets of oil and gas, mining, nuclear, avionics, medical, renewable and intelligent grid. 
The company’s diverse product portfolio includes fiber optic cable, transmission and substation accessories, outside plant equipment, 
connectors, fusion splicers, test equipment and training. AFL’s service portfolio includes market-leading positions with the foremost 
communications companies supporting inside plant central office, EF&I, outside plant, enterprise and wireless areas.
 
Founded in 1984, AFL is proud to offer engineering expertise, exceptional products and reliable service that help our customers improve 
their critical and electrical infrastructure. AFL has operations in the U.S., Mexico, Europe and Asia. The company is headquartered in 
Spartanburg, SC and is a wholly-owned subsidiary of Fujikura Ltd. of Japan. For more information, visit www.AFLglobal.com.
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Suite 801, Level 8, 140 Bourke Street  

Melbourne VIC 3000 Australia  

Phone +61 3 9286 7600  
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