
The UBC Open Water 
Research Station

The study was conducted at the Open Water 
Research Station, Vancouver, Canada. The 
lab hosts 3 female Steller Sea lions, trained 
to dive feely in the open water, up to 50 m 
depth.  

The sea lions are trained to enter a floating 
respiratory dome (A) designed to measure 
the oxygen consumption/metabolic rate. The 
dome is placed in a hole on an experimental 
barge (B), under which a closable cage (C) 
extend down into the water.

By command the sea lion dive down to a 
submerged feeding tube (D) thru which fish 
is delivered, resembling an artificial prey 
patch. 

When resurfacing into the dome the oxygen 
the consumption during the dive can be 
measured.  
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The decline of 
Steller sea lions

The population of Steller 
sea lion has declined with 
over 80 % the last 30 years. 
This is thought to be due to 
food shortage and under 
nutrition, as a result of over 
fishing and/or a large ocean 
climate regime shift. 

Conclusions

Steller sea lions have an 
elevated metabolic rate 
when diving after fast, 

especially in the winter. This 
is possibly due to an 

increase in convective heat 
loss after loss in insulative 
fat. The decrease in oxygen 
available for diving resulted 

in a 18 % decrease in 
foraging time in the winter 

and 5 % in the summer.

The Experiment
3 captive Steller sea lions 
were fasted for 9-10 day 
periods. They lost 9.5 % of 
their body weight after fast in 
the summer and 10.6 % in 
the winter. To determine 
how periods of fasting affect 
foraging ability their diving 
and resting metabolic rates 
were measured, and the 
amount of oxygen available 
for diving estimated.

Objectives

Assess how  periods of 
fasting affect Steller sea 
lions´ foraging ability, and if 
the response vary with 
season. This to determine if 
there are certain times of the 
year when Steller sea lions 
are particularly vulnerable to 
alteration in prey availability.

Fasting

In the summer during the pup rearing period female Steller 
sea lions fast for ~10 days to nurse their pups. Involuntary 
periods of fasting could also occur at any time of the year due 
to changes in prey availability.


