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The issue

ÅCoorong South Lagoon 
acknowledged to be in an 
undesirable state with poor water 
and sediment quality, and declining 
ecological health

ÅWidespread community concern

ÅWhile nutrients such as Nitrogen and 
Phosphorus are essential in aquatic 
systems, excess availability of these 
can lead to eutrophication (defined 
as an increase in the supply of 
organic matter to an ecosystem1)

Å Internationally, increased external 
loading of nutrients and/or reduced 
flushing have been found to be key 
drivers of eutrophication in estuaries

1. Nixon (2009). Eutrophication and the Macroscope. 

Hydrobiologica.
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Nutrient Dynamics Project Overview
1.1 Existing data 

and knowledge 

collation

Collate 

nutrient data 

from previous 

studies

Assess and 

Collate 

knowledge 

from relevant 

studies in 

Coorong and 

internationally

1.2 Nutrient sources 

and transport

Characterisatio

n of nutrient 

sources

Tracing of 

water mixing 

and redox 

cycles

Groundwater 

Investigations

Nutrient 

budget

1.3 Nutrient 

cycling and 

fluxes 

Sediment quality 

survey

Nutrient flux 

and cycling

Resuspension 

influence

Macroinvertebrat

e influences 

nutrient cycling

1.4 Nutrient 

removal options

Desktop 

assessment 

of options

Collate and 

incorporate 

findings and 

data from 

field trials and 

intervention 

projects 

involving 

nutrient 

removal

http://www.goyderinstitute.org/publications/technical -reports/

http://www.goyderinstitute.org/publications/technical-reports/


OFFICIAL

Snapshot of Key Science Findings
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Collation and Synthesis of Water Quality Data

Millennium Drought

ANZECC water 

quality guideline

Follow on scientific paper (Mosley et al 2023): https://authors.elsevier.com/sd/article/S0025-326X(23)00079-6

https://protect-au.mimecast.com/s/aGGmCp815qIElZKYSYiSGV?domain=authors.elsevier.com
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Nature and drivers of eutrophication
ÅTotal nutrient concentrations in 

freshwater sources much lower than 
Coorong lagoon concentrations

ÅStrong relationships of total nutrients 
and chlorophyll with salinity

ÅThe evaporation of water and 
concentration of nutrients due to 
increased water residence time is a 
drives nutrient enrichment 

ÅIsotope tracers showed River Murray 
influence very important in North 
Lagoon, and large River Murray flows 
important to flush South Lagoon

ÅDissolved nutrients generally at low 
concentrations, most nutrients in 
organic form (e.g. algae, dead organic 
matter)

ANZECC water quality 

guideline

S
e

w
a

te
r

s
a

lin
it
y Total Nitrogen vs Salinity



OFFICIAL

Sediment quality

ÅCoorong sediments increase 
in organic carbon and 
nutrients in a gradient away 
from Murray Mouth 

Å~50 times more nutrients in 
top 5cm of sediment than 
water column

ÅAlgal derived source of 
nutrients to sediment 1

ÅAnoxic black monosulfidic 
oozes (MBOs) dominant 
across much of South Lagoon 
and south of North Lagoon

1 Priestley et al. (2022). https://doi.org/10.3389/feart.2021.727971

https://doi.org/10.3389/feart.2021.727971
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Nutrient fluxes back to water
ÅMicrobes breakdown organic 

matter, consuming oxygen and 
releasing dissolved nutrients

ÅHigh ammonium and low nitrate 
in South Lagoon sediment

ÅLow denitrification activity (i.e. 
lack of key nitrogen loss 
mechanism in healthy system)

ÅHigh flux of ammonium to surface 
water

ÅLow capacity to bind Phosphorus 
due to anoxic sediment 

ÅApparent influence of aquatic 
plants on nutrient cycles based on 
light -dark differences
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Loss of burrowing 
benthic macrofauna in 
southern region of 
Coorong

North Lagoon oxic zones along burrows

South Lagoon anoxic with no burrows
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Effect of loss of benthic 
macrofauna ôecosystem 
engineersõ on nutrients

ÅLower nitrate but higher ammonium 
and organic matter in South Lagoon 
sediment1

ÅAll consistent with limited benthic 
organism related oxygenation of 
sediment in South Lagoon currently

Nitrate

Ammonium

Organic 

matter

1 Lam-Gordillo O, Mosley LM, Welsh DW, Simpson SL, Dittmann S (2022). Loss of 

benthic macrofauna functional traits correlates with changes in sediment 

biogeochemistry along an extreme salinity gradient in the Coorong lagoon, 

Australia. Marine Pollution Bulletin 174, 113202.
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Sediment restoration experiment

Lam-Gordillo O, Huang L, Barceló A, Kent J, Mosley LM, Welsh DW, Simpson SL, Dittmann S 

(2022b). Restoration of benthic macrofaunapromotes biogeochemical remediation of hostile 

sediments; an in situ transplantation experiment in a eutrophic estuarine-hypersaline lagoon 

system, Australia. Science of the Total Environment 833: 155201.
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Nutrient removal options
ÅImproving lagoon flushing by coastal 

seawater input into the South Lagoon or 
increased River Murray or South East 
drainage inflow and improved 
connectivity 

ÅReduction in nutrient loads entering the 
Coorong from the Murray -Darling Basin 
and South East catchment 

ÅArtificial oxygenation of water and 
sediment

ÅMacrophyte (e.g. Ruppiasp.) restoration

ÅBenthic macroinvertebrate restoration

ÅMacro-algal and/or filamentous algal 
mat harvesting

ÅHostile sediment removal and capping

Healthier 

Condition

Current 

Condition
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ANZECC water quality guideline

ÅMulticriteria Analysis found that 

improved lagoon flushing and 

connectivity (i.e. to export nutrients) is 

likely the most feasible option from the 

scientific evaluation conducted 

ÅThis option would address the primary 

driver of eutrophication in the Coorong 

water and sediment

ÅComplementary ecosystem restoration 

strategies involving macroinvertebrates 

(when salinity <60 psu) and the aquatic 

plant community would be beneficial

Most feasible options
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Effect of 2022 -2023 floods

ÅOn preliminary analysis, the 2022-2023 flood event 
has had a positive effect on the water quality of the 
Coorong, in particular the South Lagoon (30-43% 
reduction in TN and TP respectively)

ÅHowever the discharge of River Murray flood water 
has caused some increased nutrient and chlorophyll 
levels in the expanded low salinity regions of the 
North Lagoon.

ÅImproved flushing beneficial to lower nutrients, 
organic matter and salinity ðmore frequent medium 
and large floods on the River Murray likely served 
this purpose historically

ÅImportant to recognise that the flushing effects of 
floods and large water for environment delivery are 
very infrequent, so there is still a rationale to pursue 
Coorong infrastructure investigations and full Basin 
Plan implementation critical
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Up Next
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The Ruppia Community of the southern Coorong
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Aquatic plants and algae

a large and small scale question
(image extracted from G. GallaschDrone footage, with permission)
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History of loss of the Ruppia Community

Data derived from TLM Monitoring 

(Paton, Bailey and Paton).

Coorong South Lagoon Ruppia Community prior to start of these studies
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Ruppia species

Althenia cylindrocarpa
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Composition of the Ruppia Community

Å eDNA screening of samples 

collected during surveys 1. 

1. Lewis, R, Waycott, M, OõLoughlin, E, Urgl, C, van Dijk, KJ, Calladine, A and Nicol, J (2022).  Distribution and 

seasonality of the Ruppia dominated aquatic macrophyte community and filamentous algae in the 

southern Coorong pp. 1-63, Goyder Institute for Water Research Technical Report Series No. 22/09, 

Adelaide, South Australia.
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Plant Biomass of the 
Ruppia Community 
2020ð2021 over two 
reproductive seasons

Where does the 

Ruppia Community 

occur 

Biomass
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Ruppia Community highly variable location and 
season/year
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Environmental conditions ôgoodõ for the Ruppia
Community

Water Depth (m AHD)

Presence of deeper plants 

associated with perennial 

populations and ongoing milder 

conditions

Month (temperature)

Higher biomass in Summer 

before extreme salinities and 

temperatures occur
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Environmental conditions ôgoodõ for the Ruppia Community

Salinity differences between years ðmore turions in 2021!
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Environmental conditions ôgoodõ for the Ruppia
Community

Water Depth (m AHD)
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Environmental conditions ôgoodõ longer term
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Where does the Ruppia Community occur

Sediment quality
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Where does the Ruppia Community occur

Seed banks
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The Ruppia Community ðphenology
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Phenology of 
the Ruppia
Community
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Nutrients in 
the littoral 
aquatic plant 
community

Significant 

difference 

between samples 

in 2016/17 and 

2020/21


