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•  An	  effort	  was	  begun	  in	  August	  2012	  to	  monitor	  odontocete	  
activity	  at	  the	  Virginia	  Capes	  (VACAPES)	  MINEX	  range	  using	  
PAM	  and	  visual	  surveys	  as	  part	  of	  the	  U.S.	  Navy’s	  Integrated	  
Comprehensive	  Monitoring	  Plan	  

•  Naval	  mine	  exercise	  (MINEX)	  training	  
activities	  have	  the	  potential	  to	  injure	  
or	  kill	  marine	  mammals	  

•  In	  March	  2011,	  3	  common	  dolphins	  
were	  accidentally	  killed	  during	  a	  
MINEX	  event	  at	  the	  Silver	  Strand	  
Training	  Complex	  (San	  Diego,	  CA).	  	  

Introduction	  

Background	  

Los	  Angeles	  Times	  –	  25	  March,	  2011	  
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•  Determine	  whether	  dolphins	  
in	  the	  area	  show	  evidence	  of	  a	  
behavioral	  response	  to	  
explosions	  

•  Detect	  explosions	  related	  to	  
MINEX	  activities	  

•  Establish	  the	  daily	  and	  seasonal	  
pattern	  of	  occurrence	  of	  
dolphins	  in	  the	  W-‐50	  MINEX	  
training	  area	  

Introduction	  

Objectives	  



•  Recording	  bandwidth=	  25	  kHz	  
	  

•  Offset	  duty	  cycles	  =	  3	  min	  ‘on’	  every	  6	  min	  (50%)	  
	  

•  Refurbished	  approx.	  every	  2	  months	  

Ecological	  Acoustic	  Recorder	  (EAR)	  

Methods	  



7.3 km 
1.0 km 

Methods	  

EAR	  locations	  



•  Visual/aural	  inspection	  of	  all	  
recordings	  for	  presence/absence	  of	  
dolphin	  signals,	  explosions,	  vessel	  
noise	  or	  other	  anthropogenic	  noise.	  

•  Detailed	  assessment	  of	  dolphin	  
acoustic	  activity	  during	  the	  day	  
before,	  during	  and	  after	  detected	  
explosions.	  	  
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•  Acoustic	  activity	  index	  assigned	  for	  
each	  3-‐minute	  recording.	  	  

Methods	  

Data	  analysis	  
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" Detected	  explosions	  =	  16	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
15	  Aug,	  2012	  –	  22	  Aug,	  2013	  

Results	  

•  Dolphins	  were	  detected	  on	  98%	  of	  recording	  days	  

Temporal	  presence	  of	  dolphins	  

•  Significantly	  fewer	  detections	  Dec-‐Feb	  (One-‐way	  ANOVA,	  p	  <	  0.001)	  



•  Dolphin	  acoustic	  activity	  observed	  immediately	  before	  and	  
after	  an	  explosion	  

Mann-‐Whitney	  U-‐test,	  n	  =	  16,	  p	  =	  0.02	  
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Response	  to	  explosion	  

n	  =	  16	  
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One-‐way	  ANOVA,	  n	  =	  16,	  p	  =	  0.05	  

n	  =	  16	  

Results	  

•  Short-‐term	  increase	  in	  production	  of	  whistles	  



One-‐way	  ANOVA,	  DF	  =	  3,	  F	  =	  6.24,	  p	  <	  0.001	  

•  Dolphin	  acoustic	  activity	  observed	  in	  the	  hour	  before,	  during	  
and	  1st	  and	  2nd	  hour	  after	  an	  explosion	  
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Results	  

Response	  to	  explosion	  
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n	  =	  11	  
n	  =	  12	  

n	  =	  11	  

•  Dolphin	  acoustic	  activity	  the	  day	  before,	  during	  and	  after	  a	  
MINEX	  training	  event	  

One-‐way	  ANOVA,	  DF	  =	  2,	  F	  =	  1.67,	  p	  =	  0.204	  

Results	  

Response	  to	  explosion	  
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Diel	  acoustic	  response	  

•  Summed	  hourly	  dolphin	  acoustic	  activity	  for	  the	  day	  before,	  
during	  and	  after	  MINEX	  training	  events	  (n	  =	  11)	  

=	  explosion	  

One-‐way	  ANOVA,	  DF	  =	  2,	  F	  =	  9.67,	  p	  <	  0.001	  

Results	  



•  Dolphins	  were	  present	  nearly	  daily	  in	  or	  near	  the	  MINEX	  range	  
during	  the	  period	  examined	  to	  date	  (Aug	  2012	  -‐	  Apr	  2013).	  	  

Summary	  

•  Dolphins	  exhibit	  a	  short-‐term	  acoustic	  response	  immediately	  
following	  an	  explosion	  event.	  	  Acoustic	  activity	  increases	  briefly	  
and	  then	  declines	  substantially	  for	  several	  hours.	  

•  Decreased	  acoustic	  activity	  is	  repeated	  during	  the	  daytime	  
hours	  of	  the	  following	  day,	  suggesting	  some	  continued	  
avoidance	  of	  the	  area.	  

Conclusion	  



•  Data	  collection	  at	  MINEX	  site	  B	  will	  continue	  until	  August	  2014.	  	  	  

Moving	  forward	  

•  In	  2013-‐2014,	  4	  EARs	  will	  be	  
deployed	  in	  a	  coastal	  array	  
configuration	  to	  examine	  
spatial	  redistribution	  of	  
animals	  

•  A	  4-‐EAR	  localization	  array	  
will	  be	  created	  to	  establish	  
the	  approximate	  range	  of	  
dolphins	  during	  explosions	  

Conclusion	  
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