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Introduction

Main findings

The Coorong is a unique estuarine lagoon system at the terminus of the
largest river system in Australia draining the Murray-Darling Basin
catchment. It has experienced declining ecological health due to the
combined effects of progressive hyper-salinisation and eutrophication as a
result of declining freshwater inputs. To restore the health of the Coorong
the "Healthy Coorong, Healthy Basin Action Plan" outlines scientific
experiments and investigations to address knowledge gaps. One of these
is to trace the major external sources of nutrients, as well as nutrient
transport processes and cycling in the Coorong.

PON and POC in the South Lagoon exhibit positive relationships to
chlorophyll-a, indicating the dominance of phytoplankton production on
the concentration of suspended organic matter. Higher concentrations in
the southern end of the Coorong are due to limited seasonal flushing of
lagoon waters.

Aim
Thus the aim of this project was to characterise particulate organic carbon
and nitrogen dynamics in the Coorong using δ¹⁵N and δ¹³C of particulate
organic matter (POM) in lagoon waters and sediment.
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Figure 2 PCA results for Coorong Lagoon water dataset
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There is a general trend of increasing δ15N of particulate organic nitrogen
(δ15NPON) values and decreasing δ13C of particulate carbon (δ13CPC) values
with increasing salinity and eutrophication of lagoon waters in the
restricted South Lagoon.
Overall, δ15NPON and sediment δ¹⁵N values across the Coorong lagoon
overlap, suggesting that PON from algal matter represents the main
source of nitrogen to the sediment, which is consistent with algal
deposition from a highly eutrophic water column. In contrast, δ13CPC was
consistently lower than the of sediment organic matter δ13C, with the
latitudinal gradient exhibited in the δ13CPC data countered by a relatively
constant sedimentary organic carbon δ13C.
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Figure 1 (a) PON concentrations and (b) POC concentrations plotted against sample
latitude. (c) Map of Coorong Lagoon including location of water and sediment
sampling sites.
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Figure 3 (a) PON and bulk sediment δ15N results and (b) POC and bulk sediment
δ13C results against sample latitude.

Management implications
Subsequent release of nutrients from the sediment then favours increased algal production adding to the subsequently larger PON and POC
concentrations in the southern end of the Coorong, especially when water flow is low. Locking up nutrients in plant biomass, or removal via increased
flushing and dredging, are possible options for addressing legacy nutrient issues in the sediment and restoring the Coorong.

