= USGS
Nutrient and Organic Carbon Cycling
Processes in Tidal Marshes and

Shallow Water Habitats

Brian Bergamaschi, Bryan Downing, Tamara Kraus, Jon
Burau, JohnFranco Saraceno, Scott Nagel, Frank
Anderson Jacob Fleck, Katy O'Donnell, Angela Hansen,
Roger /-'uj//; and many others

\—__‘;ARTMENT OF THE ’NT

%u OF RECLAW




Motivation

Can wetland restorations be
implemented to promote
export of phytoplankton to
the pelagic food web?

To what extent will wetland
nutrient uptake offset
pelagic phytoplankton
production?

When, where, and under
what conditions are
nutrients limiting to
phytoplankton production?
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Foodweb Dynamics Van den Meersche et al. 2009

Zooplankton diet in a tidal estuary
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Fig. 7. Schematic picture of the lower plankton food web in the tidal Scheldt River and
estuary, mcluding main carbon fluxes to mesozooplankton. Thick arrows represent the most
important flow paths.



Its all about pelagic habitat

* What are the physical, chemical and biological attributes of
wetlands that contribute to “good” pelagic aquatic habitat?

— More yummy food: phytoplankton and POC/NAP

— More zooplankton —the cool ones.

— Good plumbing; connection and transport to pelagic system.

* Where and when and under what conditions do we observe
“good” wetland - pelagic aquatic habitat couplings?

e Study several of them. Together with y’all. For a good long time.
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Drivers of Loss

Drivers of Production

*source water

einsolation
*turbidity

*forms
*ratios

*bathymetry
*flow/transport
*turbulence
einteraction w/
benthos

Figure 1. Conceptual diagram showing drivers of phytoplankton production

and loss as it contributes to zooplankton and fish production, highlighting the role of the
physical environment and physical dynamics. Although not depicted, it is assumed

that there are also links between drivers (e.g. hydrodynamics affect residence time;
residence time affects contaminant exposure and predation pressure).
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I\/Iethods
Nitrate (SUNA)

* Phosphate and
ammonium (Cycle-P&N)

 WQ Parameters (EXO)
— Temp, Cond., pH, FDOM,
— CHL, BGA, DO

e Discharge, DOC, etc.

SUNA in situ optical nitr
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Figure 1. Continuous concentration for three periods on on left (with stage [dashed],
precip [grey bars], and calibration samples [red symbols]). Cumulative flux on right.
Cumulative flux over spring-neap cycle did not exceed uncertainty.
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Liberty Island Exchange Time Scales
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Figure 2. Continuous records of chlorophyll, nitrate and cumulative nitrate flux in
northern liberty Island. Winter period on left, summer period on right. Note that the
sign changes on the flux direction between measurement periods. Note also that the
largest component of the winter flux was due to a regional shift in water height and,
thus, storage.
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Water d2H

Water isotopes as a proxy
for residence time

*Local meteoric water line
slope = 7.1, intercept=-1.3

**Real-timeisotope data
slope = 5.4, intercept=-19.3

*Carol Kendall USGS, Menlo Park
** Kate Dennis and Jeffery Carter, Picarro inc,
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Conclusions

Wetlands are variable in every dimension
We are still in the research mode

Need to be cautious about extrapolating from
short-term studies of aquatic processes

Need to develop new research tools that
adequately capture the spatial, temporal and
parameter variability so we can better understand
them

Need to find ways to work better together at
similar temporal and spatial scales



Thank you



