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This study used a Bayesian approach to estimate 

the spatial use of tagged seals in the Cook Inlet 

and Gulf of Alaska regions. By sampling from the 

posteriors, we were able to encapsulate the full 

range of variability in the movement model into 

our spatial use analysis. This variability is repre-

sented by the overall distribution and the CVs of 

use for each cell (in the figures, smaller cell size is 

representative of higher CV values).

Two values of use were calculated: the number of 

hours all seals spent in a particular cell and the 

number of seals that used a particular cell. Since 

this was a multi-year study and start and stop 

times for deployments differed across animals, we 

were unable to find an appropriate measure of 

‘use per seal’. We continue to evaluate this and 

hope to find a workable solution.

As other analyses have shown us, some portion of 

the seals in Cook Inlet move out, into the Gulf of 
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Seventy-one harbor seals (Phoca vitulina) were 

tagged with satellite-linked geo-locating depth 

recorders in Cook Inlet, Alaska between 2004 and 

2006. The recorders were deployed in the fall, 

after molt, and in the spring before pupping and 

breeding. With an average deployment length of 

188 days, the data included over 62,000 ARGOS 

locations across most months (lower in July and 

August). We used a continuous-time correlated 

random walk ('crawl' package in R) movement 

model to estimate seal locations at hourly inter-

vals based on the locations and haul-out status. 

Spatial use patterns were determined by drawing 

(n=1000) from the posterior distribution of the 

predicted tracks. We examined the effects of 

season (fall, early winter, late winter, spring, and 

summer) on the spatial use patterns of the 

tagged seals. Use maps were created on a raster

grid with cell size of 100 square kilometers. Two 

values were calculated for each cell for each 

simulation: the number of hours all seals spent in 

the cell, the number of seals that spent any hour 

in the cell. Separate maps were made for each 

season. A large portion of seal spatial use was 

within 5 km of a haul-out and there was a sea-

sonal movement of seals out of Cook Inlet into 

the western Gulf of Alaska in late fall and winter. 

For pupping, breeding and molting, seals moved 

back into Cook Inlet in the spring and early 

summer. Although these results are similar to 

those from other harbor seal studies, our Bayes-

ian approach for estimating spatial use patterns 

accounts for, and provides an estimate of uncer-

tainty due to location error and  irregular loca-

tion times. This method is broadly applicable to 

other marine mammals tracked by ARGOS.

Alaska and Shelikof Strait during the winter 

months. As they approach breeding and pupping 

in April/May and June/July, the seals move back 

into Cook Inlet and their spatial use is more con-

centrated around haul-out areas.

We used the ‘dry-stop’ function of the crawl pack-

age to incorporate harbor seal haul-out data into 

the movement model. These data are collected at 

hourly intervals and time gaps do occur in the re-

cords. These time gaps and uncertainty in the 

haul-out behavior can lead to additional uncer-

tainty in the use and movement of harbor seals. 

For the use analysis, a seal was considered hauled 

out only if the tag reported 100% dry for the hour.

The movement model and use maps do NOT ac-

count for the presence of land. In this case, the 

land overlay serves as an assessment of the vari-

ability associated with the movement model and 

ARGOS location quality. 


