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Climate and ecosystem changes may exacerbate  
or greatly exceed other human-caused impacts
• Habitat compression increased humpback entanglements in crab pots

• Prey limitations resulted in large scale die-offs of gray whales, far 
exceeding typical human-caused mortality













• Density surface models have been developed for many Pacific and 
Atlantic stocks, but aren’t universally used to inform stock 
assessments

• Additional marine mammal detection data could improve model 
precision and enable development of density models for data poor 
stocks



Becker et al. 2019. Predicting 
cetacean abundance and distribution 
in a changing climate. Diversity & 
Distributions.
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A well-parameterized model captured a 
3-fold increase in density for common 
dolphins in 2014.

When species-habitat relationships 
are not well understood (or are 
dynamic), the model does poorly.
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• Regional ocean models at 4-8km resolution including ocean physical parameters 
and lower-trophic-level ecosystem parameters (biogeochemistry, phytoplankton, 
and zooplankton).

• Species distribution maps and foodweb forecasts can be incorporated into modeled 
density and distribution and can drive survey location and focus



1. Multiple platform testing to inform 
hardware selection for future surveys

2. Validation during 2 upcoming large-scale 
multi-species surveys off the US west coast 
and Hawaii






