
Introduc)on	
•  Marine mammals adjust their behavior under predation 

threat. However, few data exist showing how predators 
affect the movement patterns of tracked marine mammals. 

•  Life History Tags (LHX) have been developed to determine 
the approximate location and time of known mortality events 
from tagged individuals (Horning and Hill 2005).

•  Predation locations can be used to develop spatially explicit 
models of predation risk.

•  Models can be used to study the effects of predation risk on 
animal movements and distribution.

 

   
 

Field	Tes)ng	

24 test tags (Figure 1) were 
dropped at 4 known locations in 
P r i nce Wi l l i am Sound and 
Resurrection Bay, Alaska (Figure 
2).
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Results	
•  Reverse SSM’s accurately predicted 

the pseduo-predation location (e.g., 
deployment site) for all 24 tags.

•  Test tags that began transmitting 
data within the first 24 hours 
predicted the closest locations to the 
deployment site (within 2-3 km).

•  Location accuracy decreased with 
delay in transmission (e.g., 17-20 
km errors in location accuracy after 
5-day transmission delay).

.

Future	Applica)ons	
•  LHX tags were implanted                        

in 45 Steller sea lions.
•  20 sea lion mortalities,                         

15 are suspected                        
predation.

•  Reverse SSM’s will be applied to 
estimate predation location.

•  Error estimates will be used to delineate 
area of risk around predation event.

•  A predation presence/absence model 
will be generated using simulated 
predation location estimates and used 
locations.

•  RandomForest                         
algorithms will generate                  
spatial probability grid.

•  See Amanda Bishop’s                     
poster for habitat use                     
model.
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Objec)ves	
•  Develop analytical tools to improve the location accuracy of Argos-  

based postmortem event location estimates.
•  Expand upon a “reverse” Bayesian state-space model that 

processes (Horning and Mellish 2009, Vasquez 2013)and 
interpolates the ARGOS locations received post-mortem from LHX 
tags.

•  Create a predation presence/absence model that uses the estimated 
locations from LHX tags and Steller sea lion locations within season 
utilization distributions.

•  The final product from this effort is to create a predation 
model to be used in future Steller sea lion distribution and 
habitat modeling efforts.    

   
 

Model	Development	
•  Bayesian State-Space models 

(SSM) were used to process all 
ARGOS locations and location 
error covariates.

•  Reverse SSM’s were used to 
improve model accuracy.

•  To mimic the data transmission lag, 
we subsampled the dataset by 
removing the first 24, 48, 72, and 
120 hours of uplinked locations. 

•  We used CRAWL to generate 500 
simulations (Figure 3).

•  500 simulations were averaged to 
generate one track (Figure 4).

•  The mean distance (SE) between 
predicted starting points and known 
deployment site.

•  Poin t dens i ty func t ion was 
generated from simulated locatios 
and will be used to delineate area 
of risk (Figure 5).
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