
Whale	
  Photogrammetry	
  
Incorpora2ng	
  individual	
  quality	
  into	
  status	
  assessments	
  	
  

	
  	
  
	
   	
   	
   	
   	
  	
  

	
  
	
  
	
  
	
  
	
  
	
  
John	
  Durban,	
  Holly	
  Fearnbach,	
  Wayne	
  Perryman	
  
	
  
NOAA	
  Southwest	
  Fisheries	
  Science	
  Center	
  
	
  



Key	
  Collaborators	
  

Ken	
  Balcomb,	
  Dave	
  Ellifrit	
  
Center	
  for	
  Whale	
  Research	
  

	
  
Lance	
  BarreC-­‐Lennard	
  
Vancouver	
  Aquarium	
  
	
  

Michael	
  Moore	
  
Woods	
  Hole	
  Oceanographic	
  InsBtute	
  
	
  
Don	
  LeRoi	
  
Aerial	
  Imaging	
  SoluBons	
  



Suppor2ng	
  documents	
  

Durban,	
  Fearnbach,	
  Barre5-­‐Lennard,	
  Perryman,	
  LeRoi.	
  2015.	
  
Photogrammetry	
  of	
  killer	
  whales	
  using	
  a	
  small	
  hexacopter	
  
launched	
  at	
  sea.	
  Journal	
  of	
  Unmanned	
  Vehicle	
  Systems,	
  	
  
dx.doi.org/10.1139/juvs-­‐2015-­‐0020.	
  

	
  
Fearnbach,	
  Durban,	
  Balcomb,	
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photogrammetric	
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  length,	
  growth	
  and	
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  to	
  
infer	
  body	
  condi2on	
  and	
  reproduc2ve	
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  of	
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  killer	
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  to	
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  NMFS	
  SWFSC	
  and	
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Small	
  populaSon	
  (81	
  whales	
  currently)	
  
Slow	
  recovery	
  from	
  live	
  captures	
  in	
  ‘60s	
  and	
  ’70s	
  
ESA	
  Listed	
  in	
  2005,	
  following	
  decline	
  in	
  1990s	
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CWR,	
  NOAA	
  10-­‐year	
  report	
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Southern	
  Resident	
  killer	
  whales	
  



Salmon	
  predators	
  



Ford	
  et	
  al.	
  2009.	
  Biology	
  LeJers	
  6:	
  139-­‐142.	
  

Whale	
  survival	
  ~	
  Chinook	
  salmon	
  abundance	
  
	
  

Chinook #s 

KW mortality 



Are	
  there	
  enough	
  fish?	
  



A	
  need	
  for	
  photogrammetry	
  

“Overall, the Panel believes that increased use of 
photogrammetry to monitor seasonal and inter-annual changes 
in growth and body condition of SRKW is likely to yield the 
greatest number of new insights into the foraging ecology of 
SRKW”  



Helicopter	
  plaQorm:	
  2008,	
  2013	
  

Fearnbach	
  et	
  al.	
  2011.	
  Endangered	
  Species	
  Research	
  13:	
  173-­‐180.	
  



Matching	
  to	
  known	
  individuals	
  



Length	
  (L)	
  

Head	
  Width	
  (HW)	
  

Breadth	
  (B)	
  

Morphometrics	
  

BH:DF	
  



Head	
  Width,	
  2008	
  vs	
  2013	
  

Females	
  
13	
  significant	
  changes	
  
9	
  decreases	
  in	
  width	
  
	
  
	
  

Males	
  
3	
  significant	
  changes	
  
2	
  decreases	
  in	
  width	
  
	
  
	
  



Head	
  Width:	
  age	
  class	
  changes	
  



Head	
  Width:	
  age	
  class	
  changes	
  



Measuring	
  pregnancy:	
  
SeaWorld,	
  San	
  Diego	
  



Width	
  profiles:	
  Kalia	
  

Dorsal	
  Fin	
  



Constrained	
  reproduc2ve	
  success?	
  
Only	
  2/12	
  Southern	
  Resident	
  females	
  with	
  wide	
  breadths	
  (inferred	
  
pregnant)	
  in	
  2013	
  were	
  subsequently	
  documented	
  with	
  a	
  calf.	
  	
  



Hexacopter:	
  more	
  resolu2on	
  

Durban	
  et	
  al.	
  2015.	
  Journal	
  of	
  Unmanned	
  Vehicle	
  Systems.	
  



Remote	
  monitoring	
  









A	
  tool	
  for	
  large	
  whales?	
  



Blue	
  whales	
  off	
  Chile	
  





Compara2ve	
  condi2on	
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E.	
  coli	
  

Durban	
  et	
  al.	
  unpublished	
  data	
  	
  



Gray	
  Whales	
  

Perryman	
  et	
  al.	
  2002.	
  Marine	
  Mammal	
  Science	
  18:121-­‐144.	
  

Using	
  photogrammetry	
  to	
  understand	
  response	
  to	
  environmental	
  
change	
  in	
  a	
  recovered	
  populaSon	
  of	
  large	
  whales	
  









M.	
  Moore	
  et	
  al.	
  unpublished	
  data	
  

Humpback	
  whales	
  



Blow	
  sampling	
  
InvesSgaSng	
  no	
  only	
  whale	
  condiSon,	
  but	
  also	
  the	
  causes	
  the	
  causes	
  
(19	
  samples	
  from	
  36	
  humpback	
  whales)	
  	
  



Microbiome	
  

E.	
  coli	
   H20	
  

M.	
  Moore	
  et	
  al.	
  unpublished	
  data	
  

PCR	
  idenSficaSon	
  of	
  respiratory	
  microbiome	
  (blow	
  samples	
  amplify	
  
relaSve	
  to	
  posiSve	
  E.coli	
  control,	
  e.g.	
  blue	
  whale).	
  



Portable	
  and	
  cost-­‐effec2ve	
  

E.	
  coli	
   H20	
  




