Zostera marina (eelgrass) in two small sub-estuaries of Long

I[sland Sound: detecting responses to the nitrogen load.

Mumford Cove and Niantic River are two of the few remaining sub-estuaries of Long Island Sound which still support populations of Zostera

marina. The presence of eelgrass in Mumford Cove is of special interest as it had been totally eliminated coincident with an increasing nutrient load from a waste water
treatment facility draining into the northeast portion of the cove. After the removal of the wastewater outlet, decline of U. lactuca was rapid and by 1992, Z. marina was
present in the cove. In shallow, coastal embayments of the northeast United States, the presence of seagrass is considered to be an indicator of the ecological status of the
system. Because of Z marina’s sensitivity to reduced light levels and increasing nutrient loads, small coastal embayments with seagrass are considered to be relatively
“healthy” while those dominated by macroalgae are considered to be “nutrient -impaired.” However, seagrass is able to exist under a range of nutrient loads. So the
presence of seagrass alone does not guarantee a system will continue to support seagrass in the future.
The question becomes, how close is the ecosystem to experiencing a shift in overall community composition? Various seagrass indices have been developed to try to
bracket the answer (%N, NPI), along with developing relationships between nutrient loads and ecosystem status. Data on the nutrient content of macroalgae and seagrass
in Niantic River and Mumford Cove indicate that Niantic River macroalgae are engaging in luxury uptake of nitrogen, indicating an excess supply of nitrogen in the water
column. These data suggest that Niantic River is at a critical point in its nutrient load and any significant increases may cause a shift in the community composition.
Mumford Cove macroalgae, while experiencing some luxury uptake of nitrogen, shows less evidence of excess nutrients in the environment.
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The Question

How much N is available to the primary producers?

N available is a function of:
» N-Load to the ecosystem

Estimates of
N-Load to the estuary
often lack other components
(residence time, uptake
kinetics).

» residence time of N in the ecosystem
* freshwater residence time
* fate of N in the estuary (export, recycling, sequestration)
» N uptake rates of the primary producers

* Available N is quickly assimilated. Primary producers
with fast uptake rates have a competitive advantage.

A possible solution: Use Eelgrass to Detect Available N

Zostera marina

Direct
measurements of
water column N are
often very low because
all N is assimilated
quickly.
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Eelgrass C:N indicates the amount of N available to the primary producers.
C:N inherently includes the N-load from t he watershed, the physical

environment of the estuary, and the biological transformations of N that
occur in the environment.
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