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IMPORTANCE OF INDICATORS IN THE MARINE SYSTEM




IMPORTANCE OF INDICATORS IN THE MARINE SYSTEM

- Baseline characterization
Including natural variability

- Rapidly detect change

- |ldentify cause of change
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SEABIRDS AS INDICATORS

© Steve Waterhouse




SEABIRDS AS INDICATORS




SEABIRDS AS INDICATORS

- Visible




SEABIRDS AS INDICATORS

- Visible




SEABIRDS AS INDICATORS

- Visible

NOTE: This is NOT a north coast breeding seabird © Richard Shucksmith




SEABIRD COLONIES ALONG THE NORTH COAST




CASTLE ROCK’S PROXIMITY TO MPA’S

L

 MPA impacts
* Direct 2
protection of
nesting habitat
 Indirect -2
enhancement of
prey communities




CASTLE ROCK NATIONAL WILDLFE REFUGE




WHY COMMON MURRE?

* Well studied
* Abundance, reproduction, foraging effort, and diet
reflect marine conditions




WHY COMMON MURRE?

* Well studied
* Abundance, reproduction, foraging effort, and diet
reflect marine conditions

« Circumpolar distribution, facilitates comparisons




MAKING OBSERVATIONS AT CASTLE ROCK




EXPERIMENTAL DESIGN

- Long-term year study
- 2007 to present

- Reproductive success
- 872 nests

- Foraging effort

- 103 chick-rearing pairs

. Chick diet
- 3855 prey




NEST SURVEYS
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NEST INITIATION

L3 Nest initiation
L7 Spring transition
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YEAR




REPRODUCTIVE SUCCESS
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IN GENERAL




RELATIONSHIP BETWEEN TIME

ALLOCATION AND FORAGING EFFORT

Food
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TIME ALLOCATION SURVEYS
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CHICK DIET




CHICK DIET




CHICK DIET

SMELT ROCKFISH SALMON
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SEABIRD OBSERVATIONS & MARINE CONDITIONS

Food
availability

tendance
ended chicks

Fledging
success




SEABIRD OBSERVATIONS & MARINE CONDITIONS

Abundance ¢

tendance
ended chicks

Fledging
success




SEABIRD OBSERVATIONS & MARINE CONDITIONS

* Pros
* Broad-scale variation in seabird populations
« Can be measured at many locations at once
* Cons
* lag between marine changes and altered

abundance for long-lived species




SEABIRD OBSERVATIONS & MARINE CONDITIONS

Assume long-lived (20+) = 100,000
Assume reproductive failure

Year ? = 600,000
Year 3 = 600,000

Year 14 Yep, still 6!
Year 20 Crash!




SEABIRD OBSERVATIONS & MARINE CONDITIONS

* Pros
* Broad-scale variation in seabird populations
« Can be measured at many locations at once
* Cons
* lag between marine changes and altered

abundance for long-lived species
* Indicates
* Long-term, region-wide changes in marine
productivity




SEABIRD OBSERVATIONS & MARINE CONDITIONS

Abundance ¢

tendance
ended chicks

Fledging
success




SEABIRD OBSERVATIONS & MARINE CONDITIONS

Abundance ¢

tendance
ended chicks

© Christopher Woo




SEABIRD OBSERVATIONS & MARINE CONDITIONS

* Pros

 Informs changes in abundance

* Know right away if seabirds are having difficulty
« Cons

« Difficult to measure at many locations

* No within-year sensitivity
 |Indicates
* Years where conditions are too poor to reproduce

MR :\1\
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Reproductive
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SEABIRD OBSERVATIONS & MARINE CONDITIONS

Abundance ¢

tendance
ended chicks

Foraging effort
© Christopher Woo




SEABIRD OBSERVATIONS & MARINE CONDITIONS

Abundance ¢

tendance
ended chicks

Foraging effort
© Christopher Woo




SEABIRD OBSERVATIONS & MARINE CONDITIONS

* Pros
« Rapidly reflects marine conditions




SEABIRD OBSERVATIONS & MARINE CONDITIONS

* Pros
« Rapidly reflects marine conditions




SEABIRD OBSERVATIONS & MARINE CONDITIONS

* Pros
« Rapidly reflects marine conditions

Easy to feed chicks




SEABIRD OBSERVATIONS & MARINE CONDITIONS

* Pros
« Rapidly reflects marine conditions




SEABIRD OBSERVATIONS & MARINE CONDITIONS

* Pros
« Rapidly reflects marine conditions

Working hard to feed chicks




SEABIRD OBSERVATIONS & MARINE CONDITIONS

* Pros
« Rapidly reflects marine conditions
« Cons
« Difficult to measure at many locations
* Must select representative colony or colonies

* Indicates
« Changes in the availability of prey at daily,
weekly, and annual scales




SEABIRD OBSERVATIONS & MARINE CONDITIONS

Abundance ¢

tendance
ended chicks

Foraging effort
© Christopher Woo




SEABIRD OBSERVATIONS & MARINE CONDITIONS

Abundance ¢ m

=lexible tiime

allocation during
~hirck rearing

- Co-atendance
ended chicks

Foraging effort
© Christopher Woo




SEABIRD OBSERVATIONS & MARINE CONDITIONS

* Pros

* Natural sample of marine environment
* Cons

* Difficult to quantify without cameras




SEABIRD OBSERVATIONS & MARINE CONDITIONS

* Pros

* Natural sample of marine environment
 Cons

* Difficult to quantify without cameras
* |Indicates

 Dally, weekly, annual changes in prey

—— Smelt
— Rockfish
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SEABIRD OBSERVATIONS & MARINE CONDITIONS

Abundance y m

=lexible tiime

allocation during
~hircl rearing

- Co-atendance
ended chicks

Foraging effort
© Christopher Woo




RECOMENDATIONS

- Multiscale Approach
- Different metrics are
complimentary
- Long vs short term
- Complete picture

- Benefit of Video
- Eyes without disturbance
- Permanent verifiable record
- Reuvisit old video
- Share with the public




COLLABORATIVE EFFORT

4




LIVE VIDEO: www.humbldt.edu/castlerockseabirds
CONTACT: StephanieRianneSchneider@gmail.com




CHICK PROVISIONING
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