The Environment Institute

Where ideas grow

The response of water quality and
phytoplankton to barrage releases in the
Northern Coorong

™ G of South A

Kane Aldridge and Justin Brookes &) Depariment of Environment

and Natural Resources

Water quality = habitat availability

* Along with geomorphology, water quality determines habitat
availability in aquatic systems
* Physiological response
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Nutrients and phytoplankton

* Nutrients
* Metabolised by organisms to give energy and build tissue
* P, N and Si often determine the total biomass THE ECO LUGICAI_ PYRAM'D
* Form helps shapes the ecosystem structure

* Flow dependant
* High flows — mobilisation from catchment NUTRIENT

* Low flows - internal cycling CYCLING

ENERGY

* Phytoplankton

* Major energy source of aquatic ecosystems
— SUNLIGHT

* Flow dependant

* Influences ecosystem structure
* Algal blooms — ‘short-circuit’ of foodweb -
* Important interactions with macrophytes - driven by
nutrients, turbidity and salinity

Coorong, Lower Lakes & Murray Mouth

Lake Alexandring
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Increasing salinity
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Inflows!

Measurements

* 15t November 2010 — 25 May 2011
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*12 occasions

» Water temperature, specific electrical
conductivity, dissolved oxygen, pH, turbidity
and chlorophyll a at 0.25 m depth intervals

* 6 occasions
* Nitrogen — NH,, NO,, TKN (- TON)
* Phosphorus — FRP, TP
* Reactive silica

* Phytoplankton — identification and counts




Sampling sites
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Dissolved oxygen
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Nitrogen
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Silica
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Conclusions

* Rapid changes to habitat availability
* Reduced salinity levels

* Short-term negative impacts on habitat for marine and
sensitive estuarine organisms

* Immediate benefits for freshwater organisms and
diadromous fish

* Impacts must be considered at a regional and long-term
scale

* Increased DO in the hypolimnion would increase habitat
availability

« Significant changes in ‘food’ availability
* Increased nutrient imports
* Increased abundance, diversity and of the phytoplankton
community
« Likely to result in continued elevated primary productivity

* Increased resources may cascade through the food-web,
assuming that this primary productivity occurs in forms that are
available to higher organisms

Recommendations

* Ecological monitoring
— Observe longer term response
— Consider greater spatial scale — Southern Coorong?
— A framework to capture unforseen events
— Long-term - build a ‘matrix’ on the hydro-ecological

* Research
— Rates of mixing of freshwater and saline water
— Interactions between trophic levels

—Where do the nutrients go in the food-web?
— Monitoring data can be assessed against clear targets

* Management

— Where possible, more gradual initial releases following
extreme droughts

— Consideration of barrage release mechanisms and SE
drainage to enhance mixing
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