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Ecosystem)perspective)on)2015316)whale)entanglements
Our$working$hypothesis$combines:$
1. A$long9term$increase$in$whale$abundance
2. Large$Marine$Heatwave$9 driven$habitat$

compression$+$prey$switching:
• Persistent(marine(heat(wave((fall(201452016)(
compressed(productive(habitat;(increase(in(
prevalence(and(persistence(of(Domoic(Acid

• Declines(in(krill(and(increased(inshore(concentration(
of(anchovy(in(Central(California

• Humpback(whale(prey5switching(from(shelf5
break/slope(krill(to(on5shelf(anchovy

3.$Amplified$co9occurrence$in$2015$and$2016$with$the$
delayed$opening$of$the$crab$fishery

End$result:(consecutive(years(with(unusually(high(time5

space(overlap(of(foraging(whales(and(fishing(gear.
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Ecosystem)assessment)of)ocean)climate)and)
forage)species)dynamics)provides)scientific)
guidance)for)the)RAMP
• Basin&scale*ocean*climate*and*regional*conditions*drives*winter*and*
springtime*upwelling*and*production*of*alternate*forage*species*
communities*off*CA
• Pre$season assessment*includes*tracking*(a)*regional*abundance*and*
distribution*of*krill*and*anchovy*and*their*likelihood*of*
increasing/decreasing,*(b)*ENSO*forecasts*and*regional*temperature*
anomalies*in*North*Pacific
• Mid$season assessment*includes:*monitoring*winter*upwelling,*sea*surface*
temperature,*current*transport,*storms*and*atmospheric*conditions*(e.g.,*
North*Pacific*High);*for*making*predictions*of*spring*forage*community
• Late$season assessment*includes:*incoming*information*on*forage*species*
distributions*from*fisheries*surveys,*observations*from*fishers*and*remote&
sensing*of*ocean*conditions
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My#perspectives

(1)$Entanglements$are$a$West$Coast$problem,$not$
strictly$CA,$and$requires$coastwide$research.
(2)$Entanglement$working$groups$benefit$from$scientific$
advice$on$ocean$and$forage$variability
• Defuses$roadblocks$among$stakeholders
• Provides$scientific$support$for$moving$forward$with$
risk$assessments$and$management$strategies

! Take%steps%early%on%to%communicate%science%to%
working%groups

(3)$ScienceGfisher$engagement$facilitated$partnership$aimed$at$finding$solutions$to$
minimize$whale$entanglements
• Dynamics$of$the$fleet,$historical$context$on$past$crabbing$seasons,$fishing$hotspots
• Crabbers$as$key$observers$for$whales/forage$during$under$surveyed$winter$season
• Communicating$ocean$and$forage$conditions$from$working$groups$out$to$port$

associations;$help$getting$the$message$out.
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