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permission from the senior author.
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Proven Experimental System
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Elephant seals can be used as a Model Capital Breeder
at birth
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Linking At-Sea Foraging Behavior to Reproductive Success
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Elephant Seal Migration



PCAD conceptual framework
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Connecting Reproductive Success.....






...and Alterations in Foraging Success
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PCAD conceptual framework
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Connecting Female Mass Gain to Reproductive Success
& Pup Survival and Recruitment



Foraging Success (Mass) and Reproductive Output
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Pup wean mass (kg)
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Pup wean mass (kg)
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Survival is a function of weaning mass
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Survival is a function of weaning mass
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Pup survival probability, weaning to 1 yr
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PCAD conceptual framework
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Measurements of Resilience to Disturbance



Bioenergetic Model
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Bioenergetic Model
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Response to Interannual Environmental Variability
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Experimental Disturbance

Acoustic Data Logger Decreased the
Foraging Ability



Experimental Perturbation Decreases Foraging Success
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Females in Drag Experiment One Year Later

2010 2011

Season mean = 85.5 (43-123 kg)

G1234: 21.5 kg mass gain Looks healthy with pup
GX874: 32.2 kg mass gain Sighted with pup

GM780: 32.2 kg mass gain Sighted, looks healthy with pup

GX871: 50.1 kg mass gain Has not been sighted since instrument recovery



Future Directions

What capacity do these animals have to compensate for lost
foraging opportunities?

How does disturbance affect activity budgets (foraging, transit,
rest, etc.)?

What are the energetic consequences (mass/lipid) associated
with these changes in time-activity budgets?

Test predictions of the ONR-PCAD model against actual
disturbance data (ENSO events, pup growth and survival, adult
survival)

What is the threshold in female condition where they fail to
reproduce?

Blastocyst fails to implant
Fetus aborts

How well do stress hormones correlate/predict body condition
and foraging success over a foraging trip?



Non-Pregnant Seals



Reproductive Threshold

1.0
o
) o] o ©
3 © 108 2
o
L
<
® Py
2
- 106 @
400 T T T T T T T 0.0
® Post-molting
_ O  Post-breeding T
300
T o
» T °
+l ®
o
=
< 200 - ®
@©
(D -
e 1
173 1
©
=

O T T T T T T T
2004 2005 2006 2007 2008 2009 2010



Condition Relates to Stress Hormones
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Spatially Explicit Model and Effects of Disturbance
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