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QOutline

> review evidence for seabirds as ecosystem

indicators “near-globally”
> address role as “integrators” (and

amplifiers) in end-to-end food web studies
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Climate-Food Web Indicators

|. Cannot measure everything
___I'l.Signals-may-be.unclear
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' Changes in Seabird Parameters Reflect Changes in Prey
Resources Linked to Climate and Anthropogenic Influences
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DEMOGRAPHIC

Juvenile survival

Adult survival

Site fidelity

Breeding probability
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Time at colony

Chick feeding rates

Forage trip durations

Contamination- side effects
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Energy Expenditure- (DLW)

Metabolic rate (oxygen
consumption)

Corticosterone levels

Body condition

e  Body mass

e  Plasma yolk precursors

e  Total Body electrical
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ADULT + CHICK DIET

Direct measures
Chick meal collection
Adult regurgitation

Adult stomach pumping

Visual chick meal ID







Today: Examples of Seabirds as
Indicators of...

A. contaminants (chronic oil);

'B. ecosystem-food web. variation (prey
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Part A. Contamination
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Seabirds as Indicators of Chronic Oil Pollution

(NW Atlantic) - Species Variability

Winter Odl Yulnerability Index
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1. Seabird Demography
and Life History Parameters
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Variation in Utility of Demor'aphic Traits

as Indicators
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"Seabird reeding Success and Behavior Reveals Climate

Variability on Multiple Time Scales
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Different Species (varying life histories) -

Different Response (= indicator value)
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Table 3. Results of the GLMM in respect to the year effect in the
productivity of 16 seabird species breeding in Scotland, 1986 -2006

(ns, not significant; *p < 0.05, ***p << 0.001).
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Seabird Multivariate Productivity Index

6 species; 53.4% variance
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Seabird Adult Survival, Climate & Capelin (Barents Sea)
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Seabird Phenology (Timing of Hatching)
- Climate Change, Bering Sea
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2. Food Habits
(diet composi‘rion, size of
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Complexity:
Prey Switching
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Complexity: Prey Size Selectivity
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3. Spatio-Temporal
Integrators?




Spatial Integrators?
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North Pacific CPR Marine Birds nd Mammals

40°

30°

".‘&.‘&.‘;"

7,500 km transect, 2002-2007

Pacific Ocean

'l..‘.‘p‘ ;

Season
LAAL

e 0.0-004
® 005-0.13 |
@® 0.14-0.25
@ 0.26-0.091

@ooi-45

40°

3

30°

140°

160° 170° -180° -170° -160° -150°
0 150 300

-140° -130°
600 900 1,200

North Pacific MME Project o
Laysan Albatross

Robinson Projection °
Central Meridian: 140.00




Phytoplankton taxa
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Meso-Scale Spatial Integrators?

=Santora, Sydeman, Ralston talk @ 1450



tom-up” Temporal In egrators - North Sea
(Fredericksen et al. 2006 JAE)
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Part C. Some Fisheries
Applications (recruitment,
catch, growth)
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e.g., a bird-derived recruitment index

Common Murre
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Seabird Diet
Predicts Catch
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Seabirds and Salmon Catch/Escapement

Chinook salmon abundance (millions)
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Rockfish growth
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Summary and Conclusions

> Seabirds can help...

» most conspicuous marine taxa

> easnly observed on ocean, at ho’rspo’rs on colonies
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do apparently integrate bio-physical and food wek

dynamics in space and time (across-ecosystem examples)
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> Caveats...
> sensitivity varies by species and parameter - calibration
> population abundance data useful on interdecadal scale
> aggregations cause statistical complexities
» mostly qualitative information so far
> different changessin food Webs-may.result in similar
signals~fremesegbicd indicators -
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Thanks

» Critical thinking: John Piatt, George Hunt, Ian Jones, Bob
Furness, Scott Hatch, David Hyrenbach - other
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