
I N  D  I C A T O  R S

n an effort to stop the decline of
Western Australia! waterways,

the Department of Conservation

and Land l\4anagement (CALM) and
three  o f  Per th 's  un ivers i t ies  have
joined forces to assess the ecoiogical
health of our rivers and streams. lt is
hoped that this joinT,project w:lt assisr
r n  r e d r e s s i n g  t h i s  d e c l i n e  a n d
conserv ing  the  numerous  macro .
Invertebrate communities that call our
waterways home.



ustralia's rivers are fast becoming
a focus for environmental concern

with declining wdter, quality and
increased competition-, for water
resources. In regional Western Australia,
much of this concern is focused on rivers
in the south-west, where the pressures
of human activity are most prevalent.

The foremost concern is the
increasing problem of salinity in
agricultural areas. The State
Government's recent Salinity Action Plan
aims to address high salinity levels by
promoting and coordinating surface
drainage of farmland, groundwater
pumpinE and large-scale planting of
deep-rooted tree species, such as blue
gums and oil mallees (see'Tlee Crops for
Farms',L4NDSCOPE, Summer 1992-93.)

Another  growing problem is
eutrophication (nutrient enrichment) of
our waterways caused by fertil isers,
detergents and other sources of nutrients
washing into rivers and streams.
Eutrophication can contribute to
excessive algal growth and sometimes
lead to toxic algal blooms. Further
environmental concerns include
Desticide levels, the extent of industrial

discharge into rivers and streams, and
the continuing erosion of river bank and
silting of river channels resulting from
Erazing and clearing of river bank
vegetation.

BIOMONITORING
In order to efficiently target resources

to remedy theseproblems, it is necessary
to assess the ecological condition of
rivers and streams. Biomonitoring
(monitoying the response of plants or
animals to changes in their
environment) is an economic and
information-rich way to do this.

The response of plants and animals

to their environment provides a better
measurement of a river's health than
chemical measurements-their response
is a direct reflection of the health ofthe
river or stream, whereas chemical
analysis is indirect. Moreover, oYganisms
integrate water conditions over a period
of time, depending on their own life-
span. This means a single period of
adverse water quality during their life-
cycle may yesult in death. Such a pulse
of poor quality watey is unlikely to be
detected by chemical measurement.
Another benefit of using plants and
animals, is that they take into account
the proportion of the contaminant
which is in a form that will affect flora
and fauna. Contaminants may be
detected in high levels in chemical
analyses, but have no ecological effect,
as they are rendered harmless by their
attachment to organic compounds in
the water. In this situation, chemical
analysis can give a false alarm.

Many organisms can be used for
biomonitoring, but macro-invertebrates
are often used in rivers and streams, as
they are common, widespread and easily
sampled.  They are large aquat ic
invertebrates that can be seen with the

a Preaious page
I lault dra8onlly torthenm caledoniqanl
I emerging from its nymphal cas€. The
adult is terestdal, the nymph is aquatic.
Photo - Jid l.ochman

l.ADoue.' The aquatic lawa of the caddis-fly
ltu\critoptila globosa) lives in a silken
I case attached to a reed or small twig,
Photo - Jenny Davis

l1-€f. Aquatic bugs, or water strides, of
Ithe family lceftidae), feed on a dead
I preying mantis on the water surface.
Photo - Jiri Lochman
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naked eye and include all aquatic insects,
snails, worms and larger crustaceans.
Some macro-invertebrates, particularly
insects, spend only their larval stages in
water and have terrestrial adult stages.
Dragonflies, midges and mosquitoes are
better known examples of these.

The size of macro-invertebrates is
var iab le.  At  the larger  end of  the
spectrum is  the belostomat id bug,
which can be more than e ight
centimetres long and inflict a painful
bite with its strong grasping front legs.
0ther  wel l -known large macro-
invertebrates include marron and
gi lg ies.  Among the smal ler  macro-
inver tebrates are midge larvae,
nematodes and water mites, which can
all be less than one millimetre long.

Macro-invertebrates often have
specific requirements in terms of warer
quality and are adapted to these
conditions, just as terrestrial animals
may be adapted to tropical conditions or
high altitudes. Some macro-invertebrares
cannot survive in polluted or disturbed
streams, while others thrive in degraded
conditions. Thus the condition ofa river
or stream greatly affects its macro-
invertebrate community.

THE PROGRAM
In  1994,  the Commonweal th

Government funded CALM to set up a
biomonitoring program for rivers and
streams in WA as part of AUSRIVAS
(Australian River fusessment Scheme).
Under AUSRIVAS, macro-invertebrates
are used to monitor environmental
conditions. Most of the research on
macro-invertebrates in Westem Australia
has been done by the State! universities.
To take advantage of this expertise,
AUSRIVAS was run as a partnership
between CALM, Edith Cowan University,
Murdoch University and The University
of Western Australia. There were three
stages to settinE up the AUSRIVAS
program.

To begin, the universities collected
samples of macro-invertebrate
communities from 138 pristine or
minimally disturbed river and stream

sites in reEions where agriculture and
urban development are most intensive.
CALM sampled 5l sites in the Murchison,
Gascoyne, Pilbara and Kimberley regions
in spring 1994 and autumn 1995.

The sampling methods and analytical
techniques employed were very similar to
those used in a highly successful macro-
invertebrate biomonitoring program in
the United Kingdom called 'RIVPACS'-

River Invertebrate Prediction And
Classification System. The main difference
between the two programs is that in WA,
separate sampling of major habitats at
each site was undertaken to make
comparisons between sheams easier.

In the second stage of the program,
biomonitoring models were developed.
These included a model for channel habitat,
the centnl part of the stream bed, and a
model for macrophyte habitat, which
encompassed the areas of submerged

l, ro?er Water mites. such as this species
I of Eylarb, are usually small, brightly
I coloured and sensitive to chan{es in
water quality.
Photo - Jenny Davis

lAboue ight: The manon (Cherox

I terwinanus), a comnon macro-in€rtebrate
I in south-westem Australian streams, rs
sensitive to eutrophication and salinity.
Photo - Marie Lochman

I Rrgif Access to remol.e river pools, like
I the Kimberley's Fletcher Creek, was by
I helicooter.
Photo - Stuart Halse
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level of disturbance at these three sites
did not translate into ecological damage,
so the true error rate may be less than
20 per cent. The models seem to be
produc ing  accura te  resu l ts  w i th
acceptab le  low er ro r  ra tes .  Fu ture
improvements to the models should
reduce the error rate further.

LARGE SCALE USE OF THE
PROGRAM

The f i rs t  b road-sca le  use  o f
AUSRIVAS in  WA wi l l  occur  in  the
Wheatbe l t  reg ion  in  spr ing  1997.  in
conjunction with the biological survey
and eco log ica l  mon i to r ing  be ing
undertaken as part of the SalinityAction
Plan. The ecological condition of 150
stream sites on public and private land
willbe assessed to identi ly areas with the
highest biodiversity and those where
salinity and other land disturbance have
most  a f fec ted  r i ver  hea l th .  Th is
information will help plan drainage and
t ree-p lan t ing  schemes.  I t  w i l l  a lso
provide a basis against which future
changes in ecological conditions of the
Wheatbelt's waterways can be measured,
This is one ofthe ways the success ofthe
Salinity Action Plan can be assessed.

FUTURE BENEFITS
In  the  longer  te rm,  eco log ica l

conditions of many rivers and streams
throughout WA will be assessed and
monitored. This will enable a State-wide
compar ison o f  r i ver  hea l th  and
identification of the ecological problems
in different regions. This informationwill
be  a  key  e lement  in  env i ronmenta l
planning for managing the State's water
resources.

One of the aims of the program is to
encourage long-term monitoring of the
health of rivers at selected sites. Long-
term monitoring makes it easierto assess
the impacts of water usage and land
development, and to plan appropriate
remedial action if adverse effecls aris".
It also enables the benefits of river
restoration and land-care projects to be
measured.

As with all natural systems, rivers and
streams cannot be managed without
knowledge of how they function. Wildlife
research provides part of the basis for
managing natural systems. AUSRIVAS is a
step towards better management ofrivers
and streams in WA and the conservation
of its macro-invertebrate fauna.

I The Lyons River near Mt Augustus is a
I tributary of th€ Cascoyne River and
| (ontains a mixlure oftroDical and south-
w€stern species of aquatic invertebrales.
Photo - Rob€rt Garvey

Mick Smith (e-mail
micks@calm,wa.gov.au),

' 
Winston Kay (e-mail
winstonk@calm.wa.gov.au) and
Adrian Pinder (e-mail
adrianp@calm.wa.gov.au) are
the consultants, employed by
CALM to work on AUSRIVAS
and the Monitoring River Health
Initiative. Stuart Halse (e-mail
stuarth@calm.wa.gov.au) is a
principal research scientist with
CALM's Science and Information
Division. They are based at
CALM s Wildlife Research Centre
and can be cdntacted on
(09, 405 5100.

Collectively the authors have
more than 30 years €xperience in
the research of Western
Australia's rivers and streams. '
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ULMb neu Marine Corceruation
Branch gets in deep (page 10) to plaA its
uital role in safeguarding the health of
WAb uniqte marine enaironment-

Called 'Karlamilgi' bg desert Aborigines,
RudaU Riuer National Park (page 28)
is steeped in historA and b^tling uith
wildlife.

Fancg a walk? Join us while we look at
the maironmmL history and buiuing
of a new Bibbulmun Track. See page 36.

OCEANS OF WEALTH
CHRIS SIMPSON, NICK D ADAMOAND CAROI.YN THOMSON.......1 O

AUSTRALIAS GOLDEN FUTURE

PARK FOR THE PEOPLE

BUILDING A BETTER BIBBULMUN TRACK

MOUND BUILDERS OFTHE PILBARA
STUARTANSTEE,TONY STARTAND KEITH M0RRIS.,.....,.....,.......42

SPINELESS INDICATORS
MIKESMIIH,WINSTON MYADRIAN PINDERAND

l i i 7 5 6 , t

Aquatic bugs are helping scientbts to
determine the health of WA' s
waterways. See Spineless lndicators on
page 49.

The economic, social and conseruation
potential ofAcacia in WA , a storg of a
golden future on page 16.
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