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A.  Glossary of Terms

Catchment
The land area which drains into a particular watercourse (river, stream or creek) and is a
natural topographic division of the landscape.  Underlying geological formations may alter
the perceived catchment area suggested solely by topography; (limestone caves are an
example of this).

Environmental Water Provisions
Are that part of the Environmental Water Requirements that can be met.  That is, the water
regime for the environment through agreement or negotiation.

Environmental Water Requirements
Are descriptions of the water regimes needed to sustain ecological values of aquatic
ecosystems at a low level of risk.  These descriptions are developed through the application of
scientific methods and techniques or through the application of local knowledge based on
many years of observations.

Macroinvertebrate
Invertebrate (without a backbone) animals which can be seen with the naked eye.  In rivers
common macroinvertebrates are insects, crustaceans, worms and snails.

Riparian Vegetation
Riparian vegetation are plants (trees, shrubs, ground covers and grasses) which grow on the
banks and floodplains of rivers.  A ‘healthy’ riparian zone is characterised by a homogeneous
mix of plant species (usually native to the area) of various ages.  This zone is important in
protecting water quality and sustaining the aquatic life of rivers.

Water licence
Under the Water Management Act 1999 water licences are issued for the purpose of taking
water from a water resource (watercourse, lake, river, stream or any surface water or
groundwater).  The amount of water taken depends upon the water allocation under the issued
licence.
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B.  Summary

This report details the Environmental Water Requirements for Ansons River using a rapid
assessment technique and includes flow trigger levels for a more detailed assessment to be
carried out.  Once consumptive water demand reaches these levels, a more comprehensive
environmental flow methodology should be used to more accurately determine Environmental
Water Requirements for the river.

The first section of this report provides a brief overview of general characteristics of the river
and details scientific values determined to be of significance to this system.  These include
some known ecological values for the catchment.

The values identified and discussed in the report include:
• To maintain fish stocks, including Australian Grayling (Prototroctes maraena), Southern

pygmy perch (Nannoperca australis), spotted galaxiid (Galaxias truttaceus), jollytail
(Galaxias maculatus), freshwater flathead (Pseudaphritis urvillii) and brown trout (Salmo
trutta).

• To maintain rearing and /or spawning habitat for Australian Grayling (Prototroctes
maraena), Southern pygmy perch (Nannoperca australis), jollytail (Galaxias maculatus),
spotted galaxiid (Galaxias truttaceus), brown trout (Salmo trutta), pouched lamprey
(Geotria australis), freshwater flathead (Pseudaphritis urvillii), and shortfinned eel
(Anguilla australis) and longfinned eel (Anguilla reinhardtii).

• To maintain sufficient habitat for macroinvertebrate populations found in Ansons River.

The next section details the hydrology and current water demand for the river and outlines the
rationale for using a rapid desktop approach.  The estimated Environmental Water
Requirements and associated trigger levels are listed as follows.

Monthly Environmental Water Requirements and trigger levels for Ansons River.  Values are
in cumecs and megalitres.

December January February March April
E.W.R. (cumec) 0.36 0.19 0.10 0.19 0.18

Trigger (cumec) 0.40 0.21 0.13 0.19 0.19

December January February March April
E.W.R. (Ml) 31.1 16.42 8.64 16.42 15.55

Trigger (Ml) 34.56 18.14 11.23 16.42 16.42

An important caveat to this report is that the flows recommended for each month are
the minimum flows for a low risk of failure to meet ecological values.  Since there is
little regulation of this river peak flow rates have not been considered.  If peak flow
rates are impacted or threatened in any month, including the irrigation season,
additional work will be required.  Minimum flow rates for months outside the
irrigation season have not been identified in this report and will also require
additional work if significant water developments (e.g. dams) are proposed in this
catchment.
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1.  Introduction

This report details a desktop approach to determine the Environmental Water Requirements
for Ansons River and includes a statement of trigger levels for a more comprehensive
environmental assessment.  State scientific values and endangered fauna were identified as
part of the value setting approach outlined in Fuller and Read (1997).  These are intended to
highlight known ecological values in the catchment.

Ansons River is located south of Mount William National Park, in North-east Tasmania
(1:100 000, Map sheet: Georges Bay 8515), where it discharges into Ansons Bay.  It has a
small catchment area of 244.4 km2 and is approximately 37.5 km long (Figure 1.).  The river’s
source originates from the slopes of Murdochs Hill and the Eastern Saddle, at an altitude of
420m above sea level, with the headwaters running through Devonian granite and
granodiorite (Pinkard, 1980).

In the steep, upper slopes the river flows through tall open forest dominated by stringybark
(Eucalyptus obliqua), stringy gum (E. regnans) and black peppermint (E. amygdalina) with
main understorey plants of silver wattle (Acacia dealbata), Casuarina monilifera, prickly box
and guitar plant (Lomatia tinctoria).  The river continues to drop through a gentler gradient
down to an altitude of 100m above sea level, where the forest is open, and dominated by
black peppermint, cabbage gum (E. pauciflora), stringybark and manuka (Leptospermum
scoparium).  It then flows on down to the coast through undulating plains of tertiary clays and
gravels, with woodland vegetation consisting predominantly of white gum (E. viminalis),
black peppermint and stringybark, with marshland present in sections between Mother
Logans Creek and Big Creek tributaries.  The river meanders through “The Bottleneck” to the
coast where it discharges into Ansons Bay.  Near the coast there are considerable areas devoid
of eucalypt species with the vegetation composed mainly of she-oak, bull oak and heath
(Pinkard, 1980).

Land use through the upper reaches includes hardwood and softwood forestry and grazing.
Throughout the lower slopes and drainage flats the land is increasingly cleared for grazing
with the rest undeveloped or used for hardwood forestry and firewood production.

At present there are no significant dams on this river and there have been no water licences
issued for the catchment.  However, it appears that large areas of land are being cleared for
the development of agricultural activities, which may in future result in increased water
demands being placed on the system.

This assessment is intended to provide a preliminary environmental flow for months
throughout the year when flows are seasonally low.  The approach used in this report
recognises the importance of flushing flows during the wetter parts of the year for various
ecological and channel maintenance processes.
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2.  Scientific Values

The scientific values for a catchment are identified at the State level using technical experts to
identify scientific and technical issues such as endangered species, fisheries and wetlands
protected under legislation/agreements.  The State Technical Committee for Environmental
Flows was set up in order to determine scientific values on a catchment by catchment basis.
The committee includes representatives from DPIWE, who provide advice on aquatic
ecology, wetlands, geomorphology, riparian vegetation, and estuarine ecology, fisheries
biology and ecology.  In addition environmental representatives are present from the Hydro-
Electric Commission and from the University with relevant expertise in environmental flows.

The committee’s terms of reference are:

• Identify water values related to natural resource management for environmental flows
for catchments from a technical and scientific perspective including the non-
negotiable values, which are implicit in various local, national and international
agreements and legislation.

The values that the committee warranted consideration for the ecological requirements for
flow in the river include:

• To maintain fish stocks, including Australian Grayling (Prototroctes maraena), Southern
pygmy perch (Nannoperca australis), dwarf galaxiid (Galaxiella pusilla), spotted galaxiid
(Galaxias truttaceus), jollytail (Galaxias maculatus), freshwater flathead (Pseudaphritis
urvillii) and brown trout (Salmo trutta).

• To maintain rearing and /or spawning habitat for Australian Grayling (Prototroctes
maraena), Southern pygmy perch (Nannoperca australis), dwarf galaxiid (Galaxiella
pusilla), jollytail (Galaxias maculatus), spotted galaxiid (Galaxias truttaceus), brown
trout (Salmo trutta), pouched lamprey (Geotria australis), freshwater flathead
(Pseudaphritis urvillii), and shortfinned eel (Anguilla australis) and longfinned eel
(Anguilla reinhardtii).

• To maintain sufficient habitat for macroinvertebrate populations found in Ansons River.

It was also considered important to maintain sufficient flows to protect the health of Ansons
Bay estuary, where the river discharges.  The estuary provides habitat for many migratory
birds and coastal birds including fairy tern and hooded plover.  Dr Gwen Fenton made note
during the State Technical Committee meeting on 7/12/98, that the estuarine perch
(Macquaria colonorum) is thought to be present in Ansons Bay estuary.  Last et al (1983)
stated that the species is known from Tasmania by a few specimens collected from Ansons
Bay although it has not been seen for a few years.  There are significant seagrass beds of
Zostera muelleri present in Ansons Bay (Edgar et al, 1998), which provides habitat and
supports macrofaunal productivity.  Ansons Bay Estuary was classified by Edgar et al (1998)
to have moderate conservation significance due to high species richness.

There are some endangered species listed in Tasmania’s Threatened Fauna Handbook (Bryant
and Jackson, 1999) that occur in suitable habitat found in Ansons River (Table 1.).  A species
is regarded as endangered if it is in danger of extinction because long-term survival is
unlikely while the factors causing them to be endangered continue operating.  These species
may be directly or indirectly affected by alterations to the natural flow regime of the river.
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Table 1.  Threatened species that are present or may occur in suitable habitat in the Ansons
River catchment.

Species Listing Habitat/occurrence
Australian Grayling

(Prototroctes maraena)
Vulnerable Present at The Bottleneck and in lower and

middle reaches of Ansons River.
Green and gold frog
(Litoria raniformis)

Vulnerable May occur in permanent or temporary water
bodies with surrounding vegetation.

Dwarf Galaxiid
(Galaxiella pusilla)

Rare Occurs in lowland swampy areas in slow-
flowing fresh water with aquatic vegetation

and may be present within the Ansons
catchment.

Giant freshwater lobster
(Astacopsis gouldi)

Vulnerable Occurs in North-flowing streams, rivers and
other water bodies including lakes, below

400m
Great crested grebe
(Podiceps cristatus)

Rare Is known to forage in Ansons Bay estuary.

White-bellied sea eagle
(Haliaeetus leucogaster)

High
conservation
significance

Occurs in large tracts (>10 ha) of eucalypt or
mixed forest.  A known nesting site is present

near Ansons Bay.

Ansons Bay, the Spit and Policemans Point are all known sites for threatened coastal bird
species such as the fairy tern (Sterna nereis) and hooded plover (Thinornis rubricollis)
(Bryant and Jackson, 1999).  Other species that are listed as threatened in the Tasmanian
Threatened Species Act 1995 include the eastern barred bandicoot (Perameles gunnii) and the
New Holland mouse (Pseudomys novaehollandiae).  These species rely on terrestrial riparian
habitat that may be indirectly influenced by excessive de-watering.  However the influence of
altered flow regimes on riparian vegetation and associated faunal communities are beyond the
scope of this report and may be examined under a more comprehensive assessment of the
catchment.

3.  Hydrology

Ansons River is an unregulated river system that exhibits a strong seasonal flow pattern with
high volumes occurring over the winter months from May to October (Figure 2.).  There is a
stream-gauging site located downstream of Big Boggy Creek, which has a catchment area of
228 km2.  This site is located close to the bottom of the catchment where the river is
influenced by tidal saltwater movement.  Stream gauging data has been collected for Ansons
River from the stream gauging site from 23/5/1979 to 25/9/1996.  The data is of reasonable
quality and duration and due to the position of the stream gauging site on the river, is
considered acceptable to use for estimation of Environmental Water Requirements.

The variability of monthly volume in Ansons River is shown in Figure 2., which provides a
box and whisker style plot for data from the monitoring site on Ansons River.  The plots
display the median (or the middle of the data) as a line across the inside of the box.  The
bottom and top edges of the box mark the first and third quartiles respectively, indicating the
middle 50% of the data.  The ends of the whiskers show the spread of the data and together
enclose 95% of the data.  The dots beyond the whiskers indicate the high and low extrema.
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Monthly Flow (Ml/Day) Ansons River 
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Figure 2. Monthly Volumes (Ml) Ansons River

The strong seasonality and high volumes due to winter rainfall are demonstrated in Figure 2.
It should also be noted that there are times in summer, especially December and January
when high rainfall is experienced on the east coast of Tasmania, resulting in large monthly
volumes of water passing down the river.

4.  Water Use

Water use is limited on Ansons River as there are no significant dams at present situated on
the river or its catchment.  To date there have been no Water Licences issued for the
abstraction of water for summer or winter irrigation or storage purposes.  However, it appears
that large areas of land are currently under development for agricultural purposes within the
Ansons catchment area.  It would therefore be foreseeable that in the future consumptive
water demands may reach a level that would require a more holistic approach to more
accurately determine Environmental Water Requirements for the river on this catchment.
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5.  Environmental Water Requirement Estimates and Trigger Levels

In order to determine an accurate and defensible flow recommendation, it is generally
accepted that the collection of field data is necessary.  However this rapid assessment
approach is useful for understanding the suitability of the current flow in protecting biota
particularly if it is based on the results of full studies.  For example Tennant (1976) compared
results of a number of full field studies in a particular geographic area.  He established that for
similar rivers there was an approximate similarity in the percentage of the average annual
flow that was required as the survival (10% of the average flow), minimum (30%) or
optimum (60%) flow.  Davies (1990) also recommended using Tennant’s “excellent” flow
allocation level for Tasmanian rivers.

In order to select an appropriate rapid desktop methodology for determining Environmental
Water Requirements for Ansons River, the estimates of Environmental Water Requirements
for several Northeastern rivers were reviewed in terms of flow percentiles and percentage of
monthly and annual average flows (Graham et al, 2000).  The rivers that were used included
St. Patricks, North Esk, Georges and Great Forester rivers.  The Environmental Water
Requirements for these rivers were determined using an IFIM methodology.  This is
recognised as the most comprehensive and biologically defensible method for determining
flow/habitat relationships for the fauna of rivers and has been used as the major tool for
identifying Environmental Water Requirements in Tasmania on rivers perceived as being
stressed.  The flow recommendations for the above mentioned rivers were examined and a
flow that had a high probability of protecting the environmental values was selected.  This
flow was then expressed as a percentage of the average annual flow.

The low risk category Environmental Water Requirements for the Northeastern rivers varied
between 10 to 60% of the annual average flow (Graham et al, 2000).  Studies in Victoria
(Tunbridge, 1997) have also shown considerable variation in the percentage of the total
annual flow needed as a minimum Environmental Water Requirement.  For example different
reaches in cold water gravel bottom rivers required from 9 to 56% of the average annual flow.
Due to the high variability and lack of consistency in the percentage of the average annual
flow that is required for rivers in northeastern Tasmania, it was determined that the Tennant
method is not appropriate for this region.

Graham et al, (2000) also reviewed estimates of the low risk category Environmental Water
Requirements in terms of percentile flows.  Examining the percentiles of average monthly
flows, the Environmental Water Requirement estimates fell in the range of <10% to 30%
region of monthly flows.

This result suggests that for rapid desktop assessment, low risk Environmental Water
Requirements can be set at the 30 percentile of the natural flow estimates of monthly flows.
To provide a trigger for review of these Environmental Water Requirement estimates the 35
percentile flows have been adopted.

Using the desktop method, the estimates of environmental flow requirements for each month
are displayed below.

Table 2.  Monthly Environmental Water Requirements and trigger levels for Ansons River.
Values are in cumecs.

December January February March April
E.W.R. (cumec) 0.36 0.19 0.10 0.19 0.18
Trigger (cumec) 0.40 0.21 0.13 0.19 0.19
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6.  Discussion

Before discussing the estimated Environmental Water Requirements for Ansons River, it is
important to re-iterate the caveat stated at the beginning of this report.  This is that the flows
are only appropriate for the individual months for which they have been recommended.
However, hydrological processes operating throughout the year largely dictate the ecological
integrity of rivers, and if future development of the water resource occurs, a more
comprehensive assessment will have to be undertaken.

The values that were considered when determining the Environmental Water Requirements
for the catchment largely concerned fish species.  The spawning activity of the majority of
these species occurs outside the low summer flows period. Brown trout spawning occurs
between April and August (Davies and McDowell, 1996) and during spring pouched lamprey
carry out their spawning runs into Tasmanian rivers (Potter, 1996).  Similarly, both galaxiid
species found in Ansons River (G.maculatus and G.truttaceus) spawn in autumn-winter and
return to the river as whitebait during spring (McDowell and Fulton, 1996).

Shortfinned and longfinned eels migrate to sea to spawn, but return as juveniles entering fresh
waters during spring and summer, penetrating the upper reaches of rivers, and lakes, lagoons
and swamps (Beumer, 1996).

Freshwater flathead (Pseudaphritis urvillii) have been found to spawn during the months of
November and December (Hortle, 1975). Although the spawning site is still unknown,
juvenile fish have been found moving back into freshwater during the spring, confirming a
marine life history stage. (Fulton, 1990).

Spawning of Australian Grayling (Prototroctes maraena) takes place in moderately flowing
fresh water in late spring to early summer (Fulton, 1990).  There appears to be a marine stage
following hatching and juveniles return to the river as whitebait during April and May
(McDowell, 1996).

Southern pygmy perch (Nannoperca australis) are a protracted or multiple spawner, with
breeding occurring between September and January, when temperatures are over 16oC
(Kuiter, et al, 1996).  They prefer covered vegetated habitat in slow-flowing or still waters.
Dwarf galaxiid (Galaxiella pusilla) also prefer this type of habitat and are found to spawn
around August each year, laying eggs singly on aquatic plants.  Hatching takes around three
weeks and juveniles mature at around one year of age (Bryant and Jackson, 1999).

Macroinvertebrate populations present in Ansons River are unlikely to be affected and should
be protected by the Environmental Water Requirements that have been set for this river.
Since these levels have been based on the “no risk” Environmental Water Requirements of
similar rivers in North East Tasmania (Graham et al, 2000), it is assumed that the flows set
here will also ensure habitat availability by providing minimum or no risk to
macroinvertebrate populations.

Given the low water demands within Ansons catchment and the fact that spawning and
rearing of the above fish species is largely outside the summer low-flow period, these values
are unlikely to be affected at present.  However, substantial reductions in flows may cause
dewatering of the preferred habitats of many of these fish species, making the fish more
vulnerable to predation.  Therefore ensuring flow regimes that protect habitats is an integral
step in ensuring the perpetuation of both fish and macroinvertebrate populations, and the
maintenance of ecological values in Ansons River.
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