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Arctic sea ice extent and age
1978–2015



Arctic sea ice extent



THAAW:
THin-ice Arctic Acoustic Window

• Arctic now dominated by 1–2 year ice with reduced 
pressure ridging, resulting in lower transmission loss 
and allowing operation at higher frequencies.

• Reduced pressure ridging also results in more frequent 
periods of low ambient noise.

• Ice cover still present throughout much of the year, 
insulating the ocean from wind and solar forcing and 
preserving the stable Arctic acoustic channel.



Canada Basin Acoustic Propagation 
Experiment (CANAPE): The plan

2015 Pilot Study

DVLA



CANAPE 2015:
The reality

July 18: Depart Dutch Harbor
July 21: Arrive Nome
July 23: Depart Nome
August 21: Arrive Nome



MODIS: 08-16-18:45 – 08-17-23:24

Credit: Steve Roberts



Distributed Vertical 
Line Array (DVLA)

Approach
• Distributed, self-recording 

hydrophone modules
• Timing and scheduling 

provided by D-STAR 
controllers

Enabling technologies
• Flash memory modules that 

store gigabytes of data
• Inductively-coupled modems 

that use standard mooring 
wire



• Depth ~ 60–600 m

• 60 Hydrophone Modules 
@ 9 m spacing

• Sample rate 1953.125 Hz

• Temperature ± 0.005°C

• LBL navigation system with 
four transponders

Distributed 
Vertical Line 
Array (DVLA)



DVLA deployment

Credit: Justin Eickmeier



Ship stops: Acoustic sources

HLF-5 (250 Hz) J15-3 (75 and 125 Hz)



EROS-B satellite
Credit: Hans Graber

DVLA Recovery



DVLA recovery

Credit: Alexandra Denby



Environmental compliance

U.S. Navy Record of Decision NMFS Letter of Concurrence



Predicted potential exposures

• The Navy Acoustic Effects Model (NAEMO) was 
used to calculate the received levels from the 
source transmissions for 6 species of marine 
mammals, including the Bowhead whale 
(Endangered) and Ringed Seal (Threatened).

• The NAEMO model estimated 0.00 potential 
exposures for all species, with the exception of 
Ringed Seal for which the 0.02 animals were 
predicted to be exposed to levels for which a 
behavioral response would be considered…



ESA informal consultation

• ONR engaged in informal consultation under 
Endangered Species Act Section 7 with the Alaska 
Regional Office of the National Marine Fisheries 
Service.

• The effect of vessel movement, object 
deployment, entanglement, vessel noise and 
acoustic transmissions were all analyzed.

• As a result of the consultation process, a 
mitigation plan for operating the acoustic sources 
was recommended by the Alaska Regional Office.



Mitigation measures (1)

• Two protected species observers will be present 
before and during sonar activities.

• There will be a 500-m exclusion zone for 
operation of sonar sources.

• The observers will scan the zone for the presence 
of marine mammals (1) for 30 minutes prior to 
the start of sonar activity and (2) throughout the 
sonar activity to ensure that marine mammals do 
not enter the exclusion zone.



Mitigation measures (2)

• If a marine mammal enters the exclusion zone 
during sonar activities (1) when on/off control 
of the sources is possible (i.e., at depths < 330 
m), sonar activities will cease immediately and 
(2) when on/off control is not possible (i.e., for 
the HLF-5 source at depths ≥ 330 m), the 
source will be pulled up and shut off upon 
completion of a 10-minute transmission.



Credit: Bern McKiernan

CANAPE:  The Movie
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