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Density  and  abundance  from  PAM

Marquez	  2011:	  Since	  the	  largest	  propor+on	  of	  
the	  variance	  associated	  with	  the	  density	  
es6mate	  is	  due	  to	  cue	  rate	  es+ma+on,	  we	  
strongly	  recommend	  dedicated	  studies	  which	  
should	  look	  at	  es+ma+ng	  cue	  rates	  over	  +me	  
and	  space.	  
	  
Marquez	  2013	  (DCLDE):	  There	  is	  a	  need	  for	  a	  
study	  designed	  to	  use	  density	  from	  pam,	  as	  
up	  to	  now	  all	  datasets	  were	  opportunis+c	  	  

n:	  counted	  cues	  	  
c:	  false	  posi6ves	  (depends	  on	  detector)	  
p:	  detec6on	  probability	  (acous6c	  prop,	  noise)	  
a:	  surveyed	  area	  (distance/direc6on	  es6ma6on)	  
r:	  cue	  produc6on	  rate	  (distribu6on/	  individuals)	  
T:	  6me	  period	  

Calls/h	  

#	  



2015  field  season

Target	  Species	  	  
•  Southern	  right	  whale	  (~120)	  in	  	  ~400km²	  

Measure	  Density	  using	  4	  different	  methods	  
•  satellite	  imagery	  (WW2,	  0.5m	  resolu6on)	  
•  land-‐based	  distance	  sampling	  
•  aerial	  line	  transect	  distance	  sampling	  (plane	  with	  observer)	  
•  passive	  acous6c	  monitoring	  Density	  Es6ma6on	  (6	  element	  

hydrophone	  array)	  

Measure	  PAMDE	  covariates	  (using	  a	  RIB)	  
•  Individual	  cue	  rate	  varia6on	  (with	  Individual	  ID,	  using	  AUV)	  
•  Acous6c	  6me	  and	  behavior	  budgets	  
•  Source	  Levels	  (with	  Individual	  ID)	  
•  Acous6c	  propaga6on	  (detec6on	  probability)	  
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