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Oceanic

http://landsat.visibleearth.nasa.gov



Why are we interested in 
particulate organic matter (POM)?

• Primary food of many 
consumers
• Allochthonous vs 

autochthonous? 

• Improved understanding of 
ecosystem dynamics

• Composition debated
• What do biomarkers tell 

us?



Biomarkers



Biomarkers

• Multiple Stable Isotopes
– δ13C, δ34S  Source indicators
– δ15N  Nutrient/Trophic level indicator

• Fatty Acids
- Synthesized by primary 

producers, bacteria, some 
consumers

- Essential fatty acids (EFA) 
important for POM consumers



Research goals
1. Quantify spatial and seasonal 

variability of energy sources 
available in POM

2. Determine drivers of variability 
(composition and environmental 
factors)

Can we predict???



Study sites in the San Juans



Capturing POM Dynamics

• Collect nearshore POM in 20 – 190 µm size 
fraction

• For each sample, quantify:
– Percent bio-area of living and detrital groups
– Stable isotopes of Carbon, Nitrogen and Sulfur
– Fatty acids: taxon-specific and essential FA



Variation in POM composition
*All sampling periods significantly different

-Site within season not significantly different
-Date within season significantly different

Lowe et al. Oikos

Distance-based multivariate models:
- MSI: 59.6%
- 20FA: 89.7%
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Budge et al. 2014 ICES

• Method allows comparison among systems
• Data sharing! 

– BiomarkerBank – a collection of published 
biomarker and associated data

• Salinity dynamics

Future directions

Lowe et al. 2014 Oikos, data from Miller et al. 2013



Conclusions

• Phytoplankton biomass drives variability in 
POM MSI and FA signatures
– When biomass is high, species composition drives 

variation
– When biomass is low (winter), resuspension of 

marine detritus
• Combination of MSI and FA can pick apart 

detritus
– Often no single answer 
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SALINITY

Lowe et al. in prep





Observed POM
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