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An immense challenge
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Population predicted to shift from 17.7 to 20 million people by 2030
Associated demands for food, energy, clean water.

Chesapeake TMDL program (a pollution diet)
Watershed specific (EPA mandates to the state level)
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Can we complement nutrient monitoring?

(1) How do we characterize disturbed ecosystems?

(2) What benchmarks:
Do we use to characterize the extent of disturbanc
Do we use to evaluate the success of restoration?
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Population assessment
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What about linkages among compartments
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ECOLOGICAL NUTRITION: Study of macromolecules (lipids, carbohydrates, proteins);
nutrients (carbon, nitrogen, phosphorus); and vitamins withfo@webor ecosystem.

A Fatty acidsare a group of lipids with a
distinct chemical structure. Often used to
assess the quality of carbon.

saturated fatty acid

A Typically are bookended by a methyl and
carbonyl group.

SAFASaturated fatty acid
MUFA Mono-unsaturated fattyacids
PUFAPolyunsaturated fatty acids
HUFA Highly unsaturatedA
w3 andw6: placement of the first
double bond
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Fatty acids serve many physiological and
ecological functions:

A Fundamental building blocks
(macromolecule and growth)

A Promote physiological processes
(visual acuity)

A Govern physiological processes
(membrane fluidity)
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HUFA, PUFA and long chain fatty acids
are generated via elongation and
desaturation.

Only certain taxa at the base of the foo Siomsmsiiuertias

web can do ide novo. Removal as gas?
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How do watershed stressors influence (NandP)
fatty acid composition?
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Can we uséiofiimsto characterize nitrogen, phosphorus, and sediment stressors?

Approach:

A Flow through 110 mesocosms
connected to solenoids.

A Manipulated sediment, nitrogen,
phosphorus

A Colonized each stream with the
same slurry collected from
nearby Straight Run.

A Incubated the streams for 30
days
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Experimental design
Analogous to a 3 way ANOVA

No Sediment Sediment
Low N High N Low N High N
0.3mgN 6.0 mg N 0.3mgN 6.0 mg N
Low P nps Nps Low P

High P nPs NPs High P n

Individual treatments
nps Nps nPs NPsnpS NpS nPS NPS
n=4

Specific treatments
n, N
p, P
S S




Response measures (conventional)

A Biomass accrual
A Algal community structure
A Total and dissolved nutrients

Functional responses

Fatty acids Enzyme activity

P-ase
N-ase
Case

Stable isotopes

ambient
labeling study
(N uptake)

Metabolism

GPP
Respiration



