
Project Cornerstone Journal

2010 Spring Journal #21

NOTE: These journals are not official documents. They are a casual blog of the activities for the field trial. I try to  
keep them accurate, but they are a personal view of the effort. They are really intended to keep people aware of our  
progress and do not represent the official log.

23 April 2010 

This will be the final installment of the journals for Project Cornerstone 2010. I hope that 
you have enjoyed them. Many readers have sent me emails or commented on them in 
person. I really appreciate your kind words. It seems that they have been generally well 
received. I apologize for what must be the many mistakes contained within (including my 
email address! The correct one is on this email.) and for people that I have missed. With 
operational centres separated by hundreds of kilometers and limited communications it 
has been hard to stay on top of things.

One person who has not yet been mentioned in these Journals is Richard Pederson. He 
has put the last year and a half of his life into this project and is the lead engineer for 
DRDC. I haven’t mentioned him previously because he joined the trial late in the game 
taking over the DRDC leadership from Erin MacNeil. I only saw him today for the first 
time as he got off the plane from Camp Borden in Resolute. He was ecstatic about the 
results of our efforts. I’ll be catching up with him on the trip home tomorrow.

All of the modems distributed around Camp Cornerstone were quickly recovered after the 
watch responsibility transferred to Camp Borden. One modem had been recovered early 
to provide our 500-m deep option for the modem at the ice hole. It was the modem that 
was just 20 m from the crack of doom when one of the leads opened. Of the remaining 
five modems, two were on the far side of leads that had developed since deployment. 
These two modems were easily recovered with the assistance of the helicopter. 

The remaining three modems were accessible by snow machine and sled. Two of these 
were straight-forward operations, but the third was more interesting in that an ice ridge 
was visibly approaching the recovery crew as they worked. Estimates of the distance and 
speed of advance vary somewhat, but there is no escaping the fact that that particular 
modem would likely not have been recoverable just an hour or two later than the 
recovery team arrived! 

Our trial is coming to an end at an opportune time. Camp Cornerstone and the thin-ice 
lead runway have survived remarkably well considering the substantial ice motion and 
shape-shifting in every direction surrounding the camp. The photograph below shows the 
ice in area from a period a few days ago. In the photo, thin ice shows up dark and thick 
ice lighter. Open water is also dark, but often not darker than thinner ice regions. Camp 
Cornerstone is denoted by the green dot. The runway is the dark strip beside the dot. It 
shows up darker than some of the open areas, which to me, seems a little worrying. 



However, it has successfully remained intact. The red dots very roughly illustrate the 
positions of the modems before they were removed. The more-or-less stable shape of ice 
is denoted by the yellow outline, but be aware that open leads exist (blue lines) in that 
outline and that while the shape may remain fairly constant some of those blocks of ice 
have travelled over 500 m relative to each other in the two weeks I was there! The whole 
expectation of a solid surface is thrown out of the window.

A satellite photo of the ice around Camp Cornerstone (green dot) from a few days ago.  
Thin ice or open water shows dark.

The work that has been accomplished during this field trial appears to set new limits on 
the capability of AUV’s for under-ice exploration. During the work-up missions, the 
transit to the remote camp, the single data mission that was possible in the time left, and 
the transit home our AUV logged approximately 1050 km run under the ice. It spent 
about 10 days continuously underwater, conducted multiple underwater charging cycles, 
and went to a maximum depth of 3191 m. Had the weather been kinder or our ability to 
extend greater, more missions could have been run.

Only our Theseus AUV comes close in distances and times run. The WHOI Puma AUV 
has gone deeper, but we haven’t tried out our maximum depth yet. The Puma and Jaguar 
vehicles don’t have the endurance of the Explorer. The MBARI Dorado is rated for a 50 
km range and 4500 m depth, but I can’t find an actual statement of ranges and depths 
achieved so far. The UK AUTOSUB appears to have run over 50-km long missions and 
should be capable of much longer runs. Overall, in a general sense, the AUTOSUB 
appears to have similar characteristics to the Explorer. The Norwegian HUGIN is capable 
of a significant fraction of the capability, but again I can’t find a statement of how far 
they have run and probably not under ice at all as of yet. So it is fairly clear that we have 
managed to set some records with the AUV during this trial. More importantly, we have 



shown that the concept of operations is entirely practical and from the experiences 
obtained we have many ideas to improve those operations.

Our jobs now will be to analyze all the different data sets and operational results 
collected to develop the equipment and procedures to more easily conduct precision 
measurement and navigation. The actual field experiences are an invaluable teaching aid. 
The full-scale runs have answered many questions that had bothered and worried us 
throughout the planning and conduct of this complex program.

That’s all!
Garry J. Heard
garry.heard@gmail.com

Thanks for the picture Janice!

Fifteen years ago it was Theseus, now it’s the 
Explorer, what’s next? I’m looking forward to 
it!
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