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Application of stable isotopes

e Cand N isotopes are used to estimate:
e Relative trophic position (61°N) increase approx. 3.4%o with 1 Trophic Level
e Source production (Carbon 612C) — where your food comes from

e We use RELATIVE VALUES
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Plot of nitrogen stable isotopes used to delineate trophic level (nitrogen)

515N (%o)

and source production (carbon)

Offshore

513C (%o)

Nearshore

O01°N changes approx
3.4 %o per trophic level
and is therefore a
measure of relative
trophic position

1 trophic level
= ~3.4 %o



07N (%o)

Stable isotope mixing models

Mixing models are based on proportions contributing to a mixture

For carbon and nitrogen the ‘isotope space’ is used at the source

field to a predator ‘mixture’

Offshore 81:C (%o) Mearshore

N

Isotope mixing models

- General mixing models
- Bayesian models (Moore & Semmens 2008)
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Overview and Methods — Iin this study we...

Stable isotopes ~40 species (~30 we analyzed and 10
from literature)

Examined the relative contribution of prey to several

predators of interest: - %
e Great white shark (collected off Oregon last year) /

48°20'—

e Killer whales (transient and resident) (Herman et al.
(2005)

e Humboldt squid (60 samples)

PACIFIC
OCEAN

Use of Bayesian model MIXSIR (Moore & Semmens  +
2008)

We explore the reason for the food web structure
observed through a comparative analyses
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Mixing model results
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Untangling the web — from small to big scale

- Some fishes are globally distributed and they are also found in regions of
relatively high and low production.

- Therefore, we can compare their RELATIVE trophic posistion to test the
hypothesis that zooplankton may be shaping food web structure

- The hypothesis is — high P zones would have lower relative trophic level
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Hypothesis — lower relative trophic level from high
productive ecosystems

515N (%o)
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Relative trophic levels of
sardine and anchovy

Result-
1)Northern California Current

- SandA are lower TL to

S. California Current

- Slowerthan A
2)Kuroshio — S and A same
3)Oyashio — S and A same
4)Kuroshio vs Oyashio — S and A
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Blue shark, Prionace glauca

Result — Blue shark feeds higher in the food web
from regions of low production
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Euphausia pacifica — collected from 4 systems

Result —
East Pacific Euphausiids are almost
true phytoplanktivores

West Pacific — muchmore_,,
consumption of other Production .
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1)

2)

3)

Top predators in the northern California Current ecosystem
show diversity in their feeding (not suprising)
Specifically, Humboldt Squid appears to feed relatively low on the food
web
Application of stable isotopes to ecosystem comparison studies
show clear trophic differences
Fish showed a propensity to higher TL in lower production areas
Euphausiids (E. pacifica) also showed this trend

Future research -
Completed analyses from Chile, Namibia, and S. Africa

Working on connection with MODUS AQUA data to link global trends in
food web characteristics to ecosystem physical/biological parameters

Expand trophic comparison on Euphausia pacifica

FISHBASE — establish a stable isotope-based trophic level for ecosystem
modelers to use and compare with diet-based trophic levels
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