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In order to predict the behaviour and performance of sonar 
equipment in the A rc tic ,  the Defence Research Establishment Pacific 
in Victoria has made acoustic measurements  in Arctic  waters since 
the la te  1950's. Although some of the early work was done in the 
A rctic  Ocean proper, most of our in te res t  has centred  on the 
s t ra i ts  within the Arctic  Islands.

One of the important param eters  is the ambient (or naturally 
occurring) noise tha t  exists in the w ate r .  The magnitude of this 
noise is much more variable in the Arctic  than it is in other 
oceans. In the winter and spring, when the s t ra i ts  are covered 
with unmoving, shore-fas t  ice, the noise levels are  very low.
Most noise produced during this period is e i ther  biological in 
origin or is caused by the wind-driven snow. On the other hand, 
during periods of break-up and f reeze-up  the noise level is very 
high. Ice floes grinding together  produce much noise. During the 
noisiest periods, the energy in the w ater  is some 70 dB higher than 
it is during the very quiet spring periods.

Because of the c l im ate ,  underwater research in the Arctic is 
much different than it is in o ther  oceans. For example, the simple 
process of placing equipment into the w ater  is slowed by the 
necessity of drilling through the ice. Gett ing the equipment back 
a f te r  the hole is refrozen can be even more troublesome.

The logistics of field operations are relatively  easy in the 
spring. We set up temporary field camps on the sea ice, and do our 
experiments from the re .  In the la te  summer, some of the channels 
are  relatively  ice -free ,  and experiments may be performed from ice 
breakers or ice-strengthened vessels. Other seasons of the year 
are more hostile. During periods of break-up and freeze-up,  the 
ice is too heavy for a ship but not solid enough for a camp. In 
the winter,  the perpetual darkness makes it  impossible for an 
a i rc ra f t  to land on the ice.

In order to measure year-round ambient noise in the w ater ,  we 
have developed Recoverable Instrument Packages (RIP). They are 
placed on the sea bed in the summer and are recovered the following 
summer a f te r  having recorded a year's worth of data .

More recently ,  we have cabled underwater hydrophones to shore 
camps in order to get 'real t ime' data .  This will give us more 
control over the data processing. Two problems have been 
associated with this undertaking. The f irs t  is th a t  of building
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quiet underwater s truc tures .  S ince  the noise  is so very low,  
ex t e m e iy  quiet s y s te m s  must be developed  to measure  i t .  The second  
problem is that  the ice  s o m e t im e s  destroys  cables  where  they cross  
the fo r esh o re .  We have  ongoing programs to study both these  
problems, and w e  have made s o m e  progress on both fronts .

At s o m e  locat ions  in the more norther ly  islands, permanent  
ice  plugs l ie locked b e tw e en  the s ides  of long, narrow fjords.
Usual ly ,  a f o o t  or two of the ice  su r fa ce  m e lt s  every  su m m er ,  and 
an equiva lent  amount f r e e z e s  to the b o ttom  of the plug in the  
w inter .  Although it increases  and d ecrea ses  in th ickness ,  the plug 
as a whole  never breaks up. It has,  t h e r e f o r e ,  the potentia l  of  
being a s em i- p e rm a n en t  p la t form for a co u s t i c  equ ipm ent .  At one  
location (Nansen Sound) we have placed  hydrophones through holes  
drilled in the plug.  The a co u s t ic  signals are t e l e m e t e r e d  by a 
radio link to the shore .  Thus, we have a c c e s s  to the data at the 
shore whenever  there is enough light  to land an airp lane. This is 
particularly  advantageous  in the su m m er when it is impossib le  to 
land on the w a te r -c o v e r e d  i c e .  A sum mary  of the acou st ic  data is 
also sen t  south to the lab via s a t e l l i t e .  As w e l l  as providing  
valuable in form at ion ,  the s a t e l l i t e  l ink keeps us informed as to 
the health  of the s y s t e m .

Our future plans include making m e a su r em e n ts  from ice  
sh e lv e s .  These bodies of f loa t in g  ice  are 40 to 50 m etres  th ick  -  
as thick  as a 15 story  building is high. (Ordinary f i r s t -y ea r  ice  
is only 2 m e tre s  th ick.)  We are present ly  developing  hot w a te r  
techniques  to drill through th ese  m ass ive  ice  chunks.
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