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Bearded seals are threatened by global 
warming given their adaptation to Arctic 
conditions and reliance on broken sea ice as 
haul-out substrate. Predicting the 
consequences of environmental changes 
requires knowledge of the physiology and 
energy demands of individual seals, and how 
these differ over a seal’s lifetime. To 
overcome limitations of field sampling, two 
bearded seals were studied at Long Marine 
Laboratory in Santa Cruz, California. Data on 
body condition, growth, energy intake, and 
metabolism were obtained from two bearded 
seals to investigate developmental changes in 
energy budgets. 

While absolute metabolism increased by only 12% from juvenile (2-4 years) to subadult and young adult stages 
(5-6 years), absolute food consumpQon (in calories) increased by 37%. Over the same developmental interval, 
body mass increased by 44%, including a 7% increase in blubber content. 

ResQng metabolism was measured in two trained seals using open-flow respirometry.  On an absolute basis, 
resQng metabolic rate for the male seal remained stable from ages 2-4 years, averaging 470 ml O2 min-1. This 
was similar to the value of 450 ml O2 min-1 for the 2-year-old female. Metabolism for the male increased 
slightly in year 5 (498 ml O2 min-1) and significantly in year 6 (552 ml O2 min-1) as he reached maturity.

MetabolismObjective and Methods

Growth and Energy Intake

Data were collected non-invasively and without harm to the animals. This project was funded by NOAA’s Alaska Pinniped Program and authorized by NMFS permits 18902 and 23554, with approval from 
the Ice Seal Committee and Institutional Animal Care and Use Committee at UC Santa Cruz. We thank the dedicated research and husbandry team at Long Marine Laboratory and our research partners at 
the Alaska SeaLife Center, as well as John and Pearl Goodwin and Alex Whiting from the Native Village of Kotzebue for their help with the PHOCAS research program.

Significance
Significance

ResQng metabolism was relaQvely constant 
unQl maturaQon while body mass and food 
intake conQnually increased. Such data 
describing demographic trends in physiological 
parameters will improve bioenergeQc models.
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