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The Cooperative Research Centre for Freshwater Fcology exists to
provide the knowledge for the sustainable management of freshwater
systems in Australia. Its research program includes: STANDING WATERS
AND EUTROPHICATION - FLOWING WATERS - WATER QUALITY &
ECOLOGICAL ASSESSMENT - URBAN WATER MANAGEMENT - FISH
ECOLOGY - FLODDPLAIN & WETLAND FCOLOGY

From the
Director

The CRC is a collaborative
venture between.

= The ACT Government
= ACTEW

= The Albury-Development
Lomoration

= (SIRO

= Gippsland and Southem
Rural Water

= Goulburn-Muray Rural Water
= La Trobe University

= Melbourne Water

= Monash University

= Murray-Darling Basin
Commission

= Munay-Darling Freshwater
Research Lentre

= NSW Fisheries
= University of Canbera
= Sydney Water

= Wimmera Mallee Rural Water

Director; Prof Peter Cullen.

(story P2)

The Prime Minister, Paul
Keating, with the staff from
the Coaperative Research
Lentre for Freshwater
Ecology at the official
aopening of the Murray-Darling
Freshwater Research Centre’s
new laboratones.




New laboratories opened by PM

A tour of the new
Murray-Darling
Freshwater Research
Centre laboratories with
the Prime Minister
provided CRC Program
Leaders with the oppor-
tunity to discuss the
ecology behind issues
such as river regulation,
environmental flows and
toxic algae blooms.

Drs Terry Hillman

and Paul Humphries
provided details of the
CRCFE'’s work in
Floodplain and Wetland
Ecology while Dr Rod
Oliver explained the
research being
conducted under

the Standing Waters
and Eutrophication
program.

The official opening of
the new laboratories,
which followed the tour,
was conducted in con-
junction with the Prime
Minister’s “Our Land”
Environment Statement
at Charles Sturt
University in Albury on
January 24.

Watershed
February 1996

A tour of the new MOFRC laboratories preceded the

centres official apening by the Prime Minister on January 24.
Dr Rod Oliver, explained the new techniques being developed
Ly the CRCs Standing Waters and Eutrophication program

10 assist in the eary detection of blue-green algae.

In responding to the
Statement, Prof Peter
Cullen, said that it
provided substantial
funding to a number

of existing programs
that had clearly shown
their worth.“Now is the
time to put the foot on
the accelerator and
deliver environmental
outcomes from these
initiatives, rather than
inventing yet new
initiatives which will
take a long time to
have an effect,”

Prof Cullen said.

He also praised the
integrated nature of the
proposals that ranged
from value-added
agricultural production
to biodiversity
maintenance.

“Ongoing funding was
announced for the
National River Health
Program and we remain
optimistic of gaining
funds to maintain
present activity at the

MDFRC in Albury and to
further develop the
lower basin laboratory
at Mildura, ” he added.

More than 200 people
attended the opening
including the Minister
for the Environment,
Senator John Faulkner,
and the Minister for
Primary Industries and
Energy, Senator Bob
Collins. CRC staff from
sites in Canberra,
Melbourne, Narrandera,
Sydney and Albury
attended. The conserva-
tion movement was
represented as were
rural groups, the water
industry, research
organisations and
universities.

A big thank you to every
one who participated in
the opening, particularly
to Charles Sturt
University management
and staff who provided
facilities as well as
cooperation and
assistance.

Experimental work aimed at improving
water quality in Chaffey Dam near Tamworth
is bringing together scientists from a range of
disciplines to study the biology, chemistry
and physics of the water storage system.

The work, expected to cost $600,000
over three years, is part of the Cooperative
Research Centre for Freshwater Ecology’s
Standing Waters and Eutrophication Program
which has been conducting two complemen-
tary projects at Chaffey Dam since February.

Water in storages such as Chaffey Dam
typically stratifies into layers according to
temperature; with the warmer layers nearer
the surface. It is in these warm surface
layers that toxic blue-green algae thrive.

Both experiments are based on mixing the
dam’s temperature layers using a 100kw com-
pressor and 700m of pipe to bring water
from the bottom of the reservoir to the top.

Led by Dr Bradford Sherman from CSIRO’s
Centre for Environmental Mechanics (CEM),
the Destratification and Water Quality project
is aimed at understanding the capabilities
and limitations of bubble plume destratifica-
tion systems in controlling the growth of
blue-green algae in reservoirs. The work will
test what Dr Sherman calls “the intermittent
disturbance hypothesis” which is based on
disrupting the pattern of algae succession so
that blue-green algae, which are generally
the last in the succession of algae species,
are not given the opportunity to dominate
the system.

Dr Phillip Ford, also from the CSIRO’s CEM,
is leading the other experiment, The Role of
Suspended Particles/Colloids and Bottom
Sediments in Modifying the Bioavailability of
Phosphorus. This experiment looks at the
effect of oxidation on sediment-phosphorus
interactions; nutrient dynamics as a result of
the variation in oxygen-status of the water
column; and the effect of the interplay
between these two processes on blue-green
algal blooms in reservoirs.

An important component of the work is
research on the physiological changes of
algae as a result of destratification which is
being conducted by a team led by Dr Rod
Oliver from the Murray-Darling Freshwater
Research Centre (MDFRC). This work is
based on identifying nutrient and light
limitation of algal growth.



The experimental work at Chaffey is being
conducted with the cooperation of the
Department of Land and Water Conservation
(DLWC) who are assisting in the operation
of the destratification unit, collecting samples
and analysing data as well as providing
historical water quality data from the site.

The work is aimed at improving knowledge
about the dynamics of water storage systems
which will lead to improved management
practices and water quality in dams
throughout Australia.

While destratification systems have
been in use in Australian water storages
for at least 15 years, they have not been
overwhelmingly successful in improving
water quality, according to Dr Sherman.

Six field trips have taken place at Chaffey
so far, the first in February 1995 to collect
baseline data before operating the
destratification unit for the first time since
1981. Other trips were conducted in March,
September, October and December 1995 and
January 1996. The compressor was operated
for four to five weeks between the trips in
autumn and spring 1995 and is now in
operation following the January expedition.

Throughout February 1995 a diverse range
of algae including green and blue-green algae
and flagellates were present in the reservoir.
The blue-green algae dominated during
March and persisted until the winter months.
During September there were low numbers
of diatoms and green algae. The density of
green algae increased during November and
December and was then rapidly replaced by
high numbers of flagellates during January.

Water samples were taken from the dam on
each occasion and spiked with phosphorus
and nitrogen. Two comparative techniques
were used to identify nutrient limitation in
the samples; bottle experiments and the
Nutrient Induced Fluorescence Technique
(NIFT).

In bottle experiments the growth of algae
continues until a nutrient is depleted.
Bottle experiments indicated that nitrogen
was the first nutrient to be depleted during
February and March whereas phosphorus
was the first during September, October,
December and January. The NIFT Technique
provides an immediate indication of nitrogen
or phosphorus deficiency in freshly
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Measuring bottom sediments at Chaffey Dam, near Tamworth.

collected algae. The NIFT results indicated
that nitrogen was the limiting nutrient
during February, whereas no nutrients were
identified as immediately limiting during
the latter field trips.

The pattern which has emerged is one
of nitrogen as the limiting nutrient during
autumn and phosphorus as the limiting
nutrient during spring and early summer.

Since drought had kept Chaffey Dam
to about 13,000 megalitres, or 23% of its
capacity, and there had been no significant
inflow into the storage for a couple of years,
the major source of nutrients in the system
was the sediments, Dr Sherman pointed out.

Being situated at the top of the catchment,
it was unlikely that Chaffey’s rich nutrient
loads were solely because of human
activities, but rather a result of its location
on a rich floodplain, he said

It has been found that the artificial
destratification unit is incapable of mixing
the dam thoroughly, even in early spring,
when the temperature differential in the top
and bottom water layers was not as great as
during the summer months.

Dr Sherman is interested in testing the use
of an impeller, a 6m diameter inverted pro-
peller, to push the surface water to the bot-
tom. He estimates an impeller would be
about ten times more efficient in achieving
satisfactory mixing of the water layers.

DR BRADFORD SHERMAN
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Andrew Bruce and lan
Wooden (rear of boat),
Narandera Fisheries Centre;
Justen Simpson, University of
Canbena (front) and PhD
student, Patrick Driver
“fishing” for caip on Lake

Moodemere near Rutherglen.
The camp were relocated to
artificial ponds in Benalla for
a three month expenment.

Patrick’s project, Factors affecting carp
(Cyprinus carpio) population density in
lotic waters of NSW, also examines the
impact carp have on their habitat including
its physical and chemical features as well as
the community structure of aquatic insects.
Recent field work has been conducted at
Lake Moodemere where about 150 carp
were captured and relocated to
experimental ponds at Benalla.

This experimental phase of the project is
aimed at determining the effect carp
densities have on water chemistry and the
freshwater invertebrate community.

The relocated carp were weighed and mea-
sured and then distributed between six high
and low density treatment which were
replicated three times.

The high density treatments, based on
600kg per hectare, included a pond of large
fish, another of small fish and a pond with a
mixture of small and large fish.
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Lowland river

The low density treatments, based on
300kg per hectare, included a pond of large
fish, another of small fish and a pond
with no fish.

Throughout the three-month experiment,
Patrick will sample algal growth and the
macroinvertebrate composition of the water
on a monthly basis. Nutrient analysis of the
water will also be conducted. This data will
be analysed against data collected prior to
the fish being added to the ponds.

Patrick hopes the results of the experiment
may be applied to data being gathered in
conjunction with the NSW Rivers Survey,
which is being conducted by the CRCFE
and NSW Fisheries.

Patrick is based at the University of
Canberra. His supervisors are Dr John
Harris (NSW Fisheries), Assoc Prof Richard
Norris (University of Canberra) and
Dr Gerry Closs (La Trobe
University, Wodonga).

research
laboratory
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The CRCFE has won a $192,000 National
River Health Program contract to develop
predictive models for river health based
on aquatic insects and other invertebrates.

The 14 month contract, which will be
conducted by Assoc Prof Richard Norris,
is aimed at providing State agencies
throughout Australia with a common
platform for assessing river health.

The contract will both benefit from and
add to the biological monitoring work
conducted by the CRCFE under its Water
Quuality and Ecological Assessment Program.

This program work, which uses the aquatic
invertebrates as biological indicators of
stream health, is a large integrated project
which takes in several CRCFE sites including
the University of Canberra, the Museum of
Victoria, the Murray-Darling Freshwater
Research Centre, Monash University and
Melbourne Water. Collaborative work is
being conducted through the project with
Environment Canada and the University of
Ontario, Canada. Strong links have already
been formed with the Monitoring River
Health Initiative, a key part of the National
River Health Program (NRHP) which was
established by the Federal Government
in 1992 to establish a national approach
to issues such as monitoring the water
quality of Australia’s rivers and streams and
environmental flows. In addition to assisting
the Victorian EPA with analysis of data, the
CRCEFE has conducted biological monitoring
in the ACT and developed a predictive
model which may be adopted by manage-
ment agencies throughout Australia to assist
in determining the health of waterways.

Project leader, Assoc Prof Norris, said
invertebrates could, by their presence or
absence, provide valuable information
about the health of streams. Some inverte-
brates, such as worms, could thrive even in
degraded waters. Others however, were
very sensitive to pollutants, such as wastes
causing low oxygen levels, and needed
relatively pristine conditions to survive.

The monitoring system identifies a number
of reference sites, or near pristine sites,
which are then matched with habitat types.
The invertebrates found at representative
habitat types within these sites are then
compared to those found at test sites where
water quality is a concern.

“The use of reference site groups, based
on habitat types, is a major feature of the
approach which was developed indepen-
dently in the US and the UK,” Norris said.
“This approach has only recently been
adopted in Australia. Much of our work
focuses on refining methods of data
collection and analysis. ”

A series of tests conducted by the CRCFE
found that invertebrates living in the same
habitat but at different sites were more
similar than animals living in different
habitats within sites.

“Sampling just a couple of representative
habitat types, such as riffles and edges, is
sufficient to provide robust monitoring
data,” Norris said.

CRCFE Honours students have conducted
other tests such as comparing the efficacy of
sorting and identifying animals in the field
compared to subsampling in the laboratory.
This test revealed an obvious bias to larger
animals when samples were sorted in the
field. Also compared was the effect of
different subsample sizes. While the CRCFE
took the conservative approach and chose
200 animals for its initial subsamples,
experiments soon showed that a subsample
of 100 animals was sufficient to produce
reliable results from the predictive model.

CRCEFE Joint Urban Program Leader,
Dr Peter Breen, has also been successful in
obtaining a Land and Water Resources
Research Development Corporation
(LWRRDC) grant for the urban component
of the National River Health Program.
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CONTACTS

Director:
FProf Peter Cullen
University of Canberra

PO Box 1
BELCONNEN ACT 2616

Phone: (06) 201 5168
fax: (06) 201 5038

Email:
cullen@Jake.canberra.edu.au

The 18 month, $100,000 grant is to develop Dr Terry Hillman
a predictive model for urban streams. Deputy Director/ Program Leader
The project will be conducted jointly by Floodplain and Wetland Fcology
Breen and Norris and includes further

collaboration with the Victorian EPA. Murray Darling Freshwater

Research Centre
The outputs from both contracts will PO Box 921
apply the scientific work being done by HLBURY NSW 2640
the CRCFE to water quality management.
This application of science to management
issues was a fundamental goal in University of Canbera
establishing the centre. summer student,
Phil Sloane, conducting
biological monitoring work
in Kosciusko National Park.

Ph: 060 58 2317

Fax: 060 431 626

Email:
terryh@madfrc.canbera.edu.au

Professor Barry Hart

Deputy Director/Program Leader
Water Quality and
Fcological Assessment

Water Studies Centre

Monash University

PO Box 197

CAULFIELD EAST VIC 3145
Ph: 03 9903 2326

Fax: 03 9571 3646

Email:
barry.hart@sci.monash.edu.au
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billabong mammal
survey

Sue Pretty, from the Department of Land and Water
Conservation, and Alan Chick Murray-Darling Freshwater

Research Centre,
setting Elliot traps for the mammal survey conducted near
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Articles in Watershed may bhe
reproduced without prior permission
provided the article is reproduced in
full and the source is acknowledged.

Editor:

Karen Markwort
Communication Manager

CRC for Freshwater Fcology
University of Canberra

PO Box 1

BFLCONNEN ACT 2616

Email:
karenm@ake.canberra.edu.au



