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Introduction
The Wimmera Catchment Management Authority (Wimmera CMA) commissioned this survey to qualitatively
assess the lower Wimmera River (downstream of the Taylors Lake outlet channel) to describe some of the
shifts and processes that have been assisted by environmental water releases over the last decade.
The Wimmera River is Victoria’s longest terminal inland river system that includes the catchments of the
Wimmera River, MacKenzie River and Mt William Creek. The Wimmera River’s tributaries flow from Mt Cole
and the Pyrenees Ranges in the southeast and the Grampians in the south to a series of terminal lakes in the
north including Lake Hindmarsh and Lake Albacutya (Figure 1). Two distributary streams, Yarriambiack Creek
and Dunmunkle Creek, also flow northwards during very wet (typically flood) conditions. The hydrology of
the system is highly variable and the river often dries to a series of pools over summer and autumn until
winter and spring rains are sufficient to reconnect the pools to generate streamflow (Alluvium 2013). During
very dry years the inflows may be insufficient to reconnect the pools (e.g. 2006-2008 during the Millennium
drought and 2014-15).
Environmental water planning and delivery in the Wimmera River system is strongly influenced by prevailing
climatic conditions. During drought conditions the minimum flow requirements are unable to be met in all
reaches and the focus shifts to protecting key refuge sites (WCMA 2015). When the river floods, only limited
regulated releases are required. The focus for waterway manager during average-wet conditions is therefore
on building resilience in the river ecosystems to protect them from flood and drought conditions.
Environmental water is allocated to the Wimmera River system to protect ecosystem values listed in the
Wimmera Waterway Strategy 2014-2022 (WCMA 2014). Allocations are made from the Wimmera and
Glenelg Rivers Environmental Entitlement held by the Victorian Environmental Water Holder (VEWH) and a
smaller low reliability entitlement held by the Commonwealth Environmental Holder (CEWH) (WCMA 2015).
There is a long history of water management for environmental objectives in the Wimmera. From 1993 the
Northern Mallee Pipeline has been used to supply consumptive water from the Murray River which created
water savings used for environmental flows when there was sufficient volume in headworks storages. More
recently, the amount of water available within the catchment for environmental water purposes has
increased (Figure 2) due to the completion of the Wimmera Mallee Pipeline project in 2010 which replaced
more earthen stock and domestic supply channels and dams with pressurised pipelines supplying tanks.
Water previously lost to evaporation and seepage is now available for environmental and consumptive uses
(WCMA 2015).
The Wimmera River is regulated by a complex arrangement of weirs and interconnected storages (Figure 1).
Environmental water is delivered to the Wimmera River from several sources with differing volumes
according to annual conditions and carried over water reserves (Figure 2). When Lake Lonsdale contains
sufficient water, environmental water releases can take place into the lower Mt William Creek and via the
Big Pipe outfall into the Wimmera River near Huddleston’s Weir north of Dadswells Bridge. Additional
volumes are supplied from Taylor’s Lake via the Taylor’s Lake Outlet Channel outfall located upstream of
Drung below the confluence with Mt William Creek. Flows from the northern Grampians are regulated into
the MacKenzie River from Lake Wartook with environmental water provided from a weir at Distribution
Heads to the lower MacKenzie River, which joins the Wimmera River downstream from Horsham (Figure 1).
Small volumes of environmental water can reach the Wimmera River via the Burnt and Bungalally Creeks,
supplied via Distribution Heads.
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Figure 1. The Wimmera River system
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Figure 2. Record of environmental water releases for the Wimmera River System over the decade 2005-2015.

Apart from two flood events in 2010 and 2011, the region has experienced 17 years of below average rainfall
since 1996 (WCMA 2014). Environmental releases helped sustain winter base flows from 2012-2014, but
with El Niño conditions in 2015, recent inflows into the Wimmera catchment are among the lowest on
historical record and the river ceased to flow (Figure 3). Across a series of dry years, regulated allocations
diminish and passing flows and spills do not occur, leading to substantially reduced volumes for
environmental water. For the 2015-16 water year only a 1% allocation was available by September 2015 for
high reliability entitlements (WCMA 2015). A dry spring meant that allocations had only reached 16% for
high reliability entitlements by March 2016.
Two small environmental water releases occurred in October/November 2015 and January 2016 to top up
refuge pools and improve water quality in the lower Wimmera River (Figure 4). The volume released was
insufficient to reconnect the entire downstream segment of the river with the October/November flow
reaching Dimboola and January flow reaching just past Horsham.
The Environmental Water Management Plan (EWMP) for the Wimmera River System includes conceptual
models to illustrate the ecosystem pathways and processes influenced by the delivery of environmental
water (WCMA 2015) (example Figure 5). These include the provision of vital habitat to support native fish,
in-stream and riparian vegetation, geomorphic processes and water quality outcomes. A qualitative
assessment of Wimmera River sites was conducted in February 2016 to look for evidence that environmental
flow releases over recent years have had the intended impact and to describe some of the changes that have
occurred.
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Figure 3. Hydrograph of Wimmera River flow recorded at Horsham 2010-2016.

Figure 4. Hydrograph of recent environmental releases recorded at Horsham.
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Figure 5. Example conceptual model from the Environmental Water Management Plan for the Wimmera River System.
Wimmera River Reach 4 in vicinity of Jeparit, stylised cross section representing a low flow fresh environmental
watering event (WCMA 2015).
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Qualitative Survey Method
Survey sites were selected from those used by the Wimmera River Macroinvertebrate Monitoring Program
that was conducted between 2005 and 2012 (Butcher and Maiden 2009, Brooks and Butcher 2012) (Figure
6). The sites are distributed along the length of the Wimmera River with the seven “downstream” sites able
to receive environmental water. Four “upstream sites” located upstream of the Big Pipe Outfall receive
natural unregulated river flow (Figure 6). These upstream sites were included to provide a reference of the
potential river condition in the absence of environmental water. They are an imperfect reference as here
the river is smaller in size and the pools potentially shallower than further downstream but they were
considered adequate for comparison given the qualitative nature of the study. The authors had high
familiarity with nine of the eleven sites having visited them each on 5-6 occasions between 2008 and 2011
for macroinvertebrate monitoring. Two sites (WR12 Wimmera River D/S Glenorchy and WR7 Wimmera
River @ Greens Creek) had only been visited once previously by Chris Madden in 2009. These addition two
sites were included to increase the number of unregulated sites.
A reference library of site photographs and habitat assessment sheets was assembled from material
collected during the biennial sampling of macroinvertebrates by the Victorian EPA and Waters-Edge
Consulting from 2005 to 2012. During this period the sites were sampled at different times, however all
downstream sites were visited on at least six occasions from spring 2009 to autumn 2012. At each site the
authors compared observations made to their prior knowledge and the reference material. Observations
were recorded in the following categories:
1.
2.
3.
4.
5.
6.

Channel flow status
Salinity (Electrical Conductivity)
Channel and bank geomorphology (noting any new erosion and depositional features)
Aquatic macrophytes, on the banks and submergent in the channel
Riparian vegetation condition (canopy, understory health, groundcover, recruitment)
Macroinvertebrate sweep net observations

The site visits occurred on the 8th-10th February 2016. At this time water levels were low and the Wimmera
River was not flowing at any of the sites. Site WR8 in the upstream section had recently experienced
unregulated flows due to heavy local rainfall in late January 2016 but this was not sufficient to flow to
downstream sites.
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Figure 6. Survey sites located along the Wimmera River.

Key Findings.
Individual site assessments are included in Appendix 1 but a number of general observations can be made.
Sites upstream of the Big Pipe and Taylor’s Lake outfalls varied greatly in condition but aquatic values were
universally low with the sites being dry, anoxic, or highly turbid with evidence the Vance’s Crossing site
(WR8) had only recently re-filled from local rains upstream in the catchment. These are not atypical
conditions for the upper Wimmera River which goes through multi-year cycles of drought and wet periods.
Aquatic plants found in the system survive dry periods with underground tubers or seeds that germinate
with the return of wet conditions. Aquatic fauna that persist in deep pools and waterholes will disperse with
the resumption of flows. The large anoxic black-water pool at Greens Creek Reserve (WR7) is potentially a
significant threat to the river downstream if the conditions in the pool do not improve before flows resume.
If flows resume with a significant rainstorm event, the large volume of anoxic black-water could be pushed
downstream as a pulse of toxic conditions lethal to fish and invertebrates over a long length of river.
Environmental water may then be required to flush or dilute the black-water provided the CMA has the
water in reserve for this purpose.
Downstream, the water released over summer 2015/16 appears to have been successful in topping up the
pools, maintaining fresh (low salinity) conditions and potentially reducing turbidity. Turbidity measures
were not collected and recent data could not be obtained from the gauging network (records cease in 2010),
however, at all sites the water clarity appeared to the authors to be as good, or better than past surveys
2009-2012. Water levels were typical for autumn at all sites apart from Ellis Crossing (EWR3) where there
was some evidence the pool level was lower due to leakage through gravel sediments underneath the
culvert to pools downstream.
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Salinity was uniformly low (<2100 µS.cm-1) in the pools that received environmental water but increased at
Antwerp (4400 µS.cm-1) and Jeparit (11,600 µS.cm-1). Salinity levels in the Wimmera are a result of saline
groundwater intrusion, evaporation and a lack of freshwater inflows. Prior to 2009, the sites along the
Wimmera River from Antwerp downstream to Jeparit had salinity levels that exceeded ocean water and
restricted the number of organisms able to survive (Figure 7). There was a notable improvement in salinity
levels associated with increased inflows in 2009 to 2012 resulting in a dramatic improvement in the
condition and macroinvertebrate assemblage at the site (Figure 7). Despite El Niño conditions and below
average rainfall since 2011, the salinities recorded at sites in this survey were similar to those of 2012 along
the entire length of river from Gross Bridge (WR43) to Jeparit (EWR8). The continuous record of salinity
(electrical conductivity, EC) measured upstream of Dimboola shows that the environmental water releases
that occurred in recent years have been successful in keeping salinities low at this site from 2011 to early
2015 apart from dry periods in the summer of 2012 and 2013 (Figure 8). With the cessation of flow in 2015
salinity upstream of Dimboola increased to 21,000 µS.cm-1 (60% of sea water) before the October/November
2015 environmental flow waters restored fresh conditions (Figure 8).

Figure 7. Relationship between macroinvertebrate species (blue) and salinity (red) with single point added for this
survey in February 2016 (modified from Brooks and Butcher 2012).

Figure 8. Salinity as electrical conductivity (EC) recorded at gauging station 415256 upstream of Dimboola. Salinity
increases correspond to periods of zero flow. The gaps in the line are from removal of unreliable data.
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The environmental releases since 2012 appear to have created conditions that favour growth of submergent
aquatic macrophytes. With low salinities, clearer water, and sustained pool levels prior to, and during, the
survey period we recorded the greatest diversity of submergent aquatic plants when compared to surveys
dating back to 2005. In past surveys, Triglochin sp. were the dominant submergent macrophyte with only
scattered recordings of charophytes and Vallisneria australis and very few records of Myriophyllum and
Potamogeton in ten years of the sites being surveyed. The Triglochin can dominate in turbid water because
the strap-shaped leaves floating on the surface (Figure 9) can maintain photosynthesis in conditions where
light attenuation hinders and excludes submergent benthic plants like charophytes (Casanova and Brock
1999). In this survey the charophytes were recorded in high abundance growing in the shallows at almost
every site, with Myriophyllum found from Quantong (WR39) and all sites downstream to Jeparit (EWR8), and
Potamogeton ochreatus growing in abundance at Picnic Bend (EWR4)(Figure 10). The Potamogeton had not
been seen by the authors in surveys since 2009 but may have been more common prior to the Millennium
drought (R. Butcher, Waters Edge Consulting pers comm.). Myriophyllum and charophytes growing in a
saline pool (14,500 µS.cm-1) at Antwerp demonstrate these plants are tolerant of elevated salinity that is
expected in low-flow periods.

Figure 9. Triglochin leaves (water ribbons) floating on turbid water at Riverside (WR32) gives access to light for
photosynthesis when high turbidity blocks light to the river bed.
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Figure 10. Charophytes (green “fingers”) and Potamogeton ochreatus (branching with red leaves) on the sandy river
bed in relatively clear water in the Wimmera River at Picnic Bend upstream of Dimboola (EWR4).

The increase in abundance of these obligate submerged aquatic plants represents a significant improvement
in aquatic values following the drought. Submerged macrophytes provide complex habitat structure with
rich epiphytic biofilms of microscopic flora and fauna that are grazed by macroinvertebrates and fish (Petr
2000, Bunn et al. 2003, Warfe and Barmuta 2006). They are also an important spawning site and nursery for
many small bodied fish such as pygmy perch, carp gudgeon and the flat headed gudgeon caught in sweep
nets during the survey at a number sites (Petr 2000). The maintenance of water quality, food webs and
breeding habitat are important resilience building activities for the Wimmera River that confer resistance to
the impacts of drought and enhance recovery when larger flows occur (Arthington et al. 2006, Brookes et al.
2009, Chee et al. 2009).
The large submerged macrophytes beds observed at the start of February did not grow solely in response to
the recent summer flows only two months prior. With relatively stable winter flow conditions maintained by
environmental water since 2011 (Figure 2, Figure 3) it is likely that multiple seasons of favourable conditions
have allowed the macrophytes to expand, replenish propagule banks, and establish in new areas.
The expansion of emergent reeds and sedges at Picnic Bend (EWR3) and at Jeparit (EWR8) are also
significant improvements for these sites that may be attributed to the longer term management of pool
levels creating favourable conditions for growth. The 2010/11 floods deposited deep sand and coarse wood
on the point bar inside of the bend at Picnic Bend (EWR3, Figure 11). The following year in autumn 2012 a
small bed of Bolboschoenus sp. had grown across the sandy beach to below the waterline. Field assessment
sheets from prior visits in 2007 and 2008 show only scattered sedge tussocks at the site suggesting the
Bolboschoenus bed grew from propagules deposited with the sand during the floods. By the time of this
survey in February 2016, the bed had expanded to cover approximately four times the area seen in 2012
(Figure 11).
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April 2011

April 2012

Feb 2016

Figure 11. Expansion of Bolboschoenus sp. to stabilise the sandy beach area at Picnic Bend upstream of Dimboola
(EWR4).
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Nov 2006

April 2011

Feb 2016

Figure 12. Post-drought recovery and expansion of common reed Phragmites australis (green marker) and
Bolboschoenus sp. (yellow marker) on the bank face at Jeparit (EWR8) from 2006 to 2016. Detached Myriophyllum
verrucosum and algal scum can be seen floating on the surface in 2016.
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Similar growth of reeds and sedges was observed at Jeparit (EWR8, Figure 12). Here extensive beds of
common reed Phragmites australis grow along the banks at each end of the site. The above ground growth
had died off during the drought when photographed by the EPA in Nov 2006 (Figure 12, top). There was
some evidence of recovery when the site was visited in 2009 and abundant healthy growth when the site
was sampled in April 2011 after the floods (Figure 12). From 2011 to 2016, the downstream reed bed has
expanded further up the slope of the bank and also 5-10 metres along the bank face in an upstream
direction (Figure 12). Additionally, since 2011, a band of the sedge Bolboschoenus sp. has established along
the middle of the bank face for a length of approximately 20 metres (Figure 12, yellow marker).
Environmental releases at the end of 2015 stopped at Dimboola and did not make it to Jeparit. Conditions
observed at the site are therefore a function of the earlier flow management 2011-2014 that maintained
pool volume and lowered salinities allowing submerged macrophytes and those along the bank to flourish.
The algal slick and recent dieback of Myriophyllum spp. indicate that with lack of inflows to the pool for 12
months the conditions at the site have declined.
From qualitative sweep netting, the richness of macroinvertebrate species was variable among sites but
appeared to be higher at sites with aquatic macrophytes and an intact understorey in the riparian zone.
Aquatic plants are well known for providing habitat structure and substrates on which biofilms grow that are
important food sources for invertebrates and fish (Warfe and Barmuta 2006, Brookes et al. 2009). As found
by Brooks and Butcher (2012), the Wimmera River at Ellis Crossing (EWR3) stands out as a downstream site
on the main-stem that consistently has the highest Macroinvertebrate Biodiversity Index (MBI). This site has
a wide, intact riparian zone on both banks with a rich understorey that includes acacias and tea-tree near the
river bank. Of particular note was the high abundance at this site of caddisfly larvae from the family
Calamatoceridae that were also found at Gross Bridge (WR43). In common these two sites have a complex
shrub-layer in the riparian zone. Sites with highly impacted riparian zones such as Quantong (WR39) and
Riverside (WR32) supported fewer species and with lower abundance despite the apparent good water and
aquatic plants. The riparian vegetation provides habitat in the form of food, shelter, mating and breeding
sites for the adults of many of the invertebrates that have aquatic larvae (Burdon and Harding 2007). It is
therefore also probable that some of the improvement in MBI reported by Brooks and Butcher (2012) at
Jeparit (EWR8) is attributable to the regrowth of reeds and sedges on the banks providing structure and
shelter for adult insects in addition to the reduction in salinity due to recent flows.
The conceptual models presented in the EWMP (e.g. Figure 5) identify a number of the apparent changes in
the Wimmera River that can be attributed to the recent regime of low-flow scenario environmental water
releases to improve ecosystem condition and resilience in the face of declining flows since the 2010/11
floods (WCMA 2015). Environmental water releases in the Wimmera River have helped “hold the line”
against dry conditions by topping up pool levels, reducing salinity, and improving water clarity. This has
facilitated the proliferation of submerged and emergent macrophytes that increase habitat values for fauna
such as macroinvertebrates and fish. The aquatic fauna is likely to also be dependent on the riparian
condition. There are complex interplays between river flows and bank wetting regimes that influence
riparian vegetation and the recovery and establishment of emergent macrophytes. Clearance of vegetation
understorey and increased bare ground from grazing and recreational traffic continue to degrade riparian
condition at some sites with potential consequences for aquatic ecosystems. The task of building resilience
of the Wimmera River to the seemingly inevitable increase in frequency of dry periods under climate change
requires an integrated management approach that incorporates land and riparian management with water
management such as that included in the Wimmera Waterway Strategy 2014-2022. This study provides
qualitative evidence to suggest that the current regime of environmental water management since 2011 has
16

successfully maintained a range of aquatic values within the Wimmera River. Improving riparian condition at
some sites may be a good value proposition for improving system resilience further.
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Appendix 1: Site assessments
WR8: Wimmera River @ Joel South (Vance’s Crossing)

Figure 13. The pool downstream of Vance’s Crossing Road on the Wimmera River when surveyed Feb 2016.

Figure 14. Varying conditions in the pool downstream of Vance’s Crossing Road on the Wimmera River. The pool was
dry when first sampled in autumn 2009, almost dry in autumn 2010 (left) and full in autumn 2012 (right) similar to
conditions of this survey.
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Receives Environmental
Water

No

Channel volume

The pool downstream of the culvert was full to levels higher than on many previous visits
but still remained isolated from the pool upstream of the culvert. There was no visible
flow and the pool disconnected 80m downstream. On previous visits in Autumn the site
was dry 2009, 2010

Water clarity

Water was very turbid, with a colour consistent with soils in the region suggesting influx
of sediment from local gully erosion and runoff from the unsealed Vance’s Crossing Road.

Electrical Conductivity

1950 µS.cm-1 in the pool, 2100 µS.cm-1 upstream of the culvert

Channel Features

The isolated pool is approximately 80m long and is maintained by scour from high flows
through and over the culvert. The sandbar at the downstream end was dry across the
entire width as was the channel immediately downstream.

Aquatic Macrophytes

Similar to previous visits. Extensive Phragmites australis beds on both sides of the
channel with Juncus acutus in places along the waterline and on the bank. No
submergent forms were visible in the turbid water and no fragments were pulled up in
sweep nets. Scattered Triglochin plants have been recorded at the site in previous years
(2009-2011) but none were visible on this occasion.

Riparian Vegetation

Condition of river red gums appeared good. No obvious signs of stress. The site is lacking
in any mid-storey. Groundcover is typical for the area with a mix of native and
introduced pasture grasses with good cover > 80%.

Riparian Recruitment

There appears to be at least two cohorts with one lining the lower bank approximately
1m above the water level and a younger line of recruits at the top of bank 2m above the
water - perhaps another 1 new recruits (perhaps from the 2011 floods).

Macroinvertebrates and
fish

Air breathers: Gyrinidae, Notonectidae, Corixidae, Dytiscidae
Other: Atyidae (Paratya australiensis), Chironomidae (larvae)
Note all aquatic larvae were small instars consistent with the pool being recently filled
and recolonised (approx. timeframe estimated 1-2 weeks)

Concluding remarks

The turbid water and new assemblage of macroinvertebrates suggest this site was
previously dry and filled recently by local rain storms. This may also explain the lack of
Triglochin compared to past surveys. There was evidence of dry reed stems deposited
against and on the culvert suggesting reasonable volumes of water flowed into the pool
from upstream.
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WR7: Wimmera River @ Greens Creek Reserve

Figure 15. Black anoxic water fills the pool in the Wimmera River at Greens Creek Reserve (WR7).
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Receives Environmental
Water

No

Channel volume

There was no visible flow and the pool disconnected 120m downstream.
Water levels were below the fringing vegetation by only 5-10cm indicating the pool was
close to its full depth.

Water clarity

The water was black with visibility of only a few cm indicating extreme anoxic conditions
(see pictures above). Fish were seen gasping at the surface.

Electrical Conductivity

1900 µS.cm

Channel Features

The isolated pool is approximately 120m long and deeply incised. A gravel track on the
opposite bank provided access to a pump.

Aquatic Macrophytes

Phragmites australis beds filled the upstream end of the pool. Juncus acutus dominated
the lower banks. No submergent forms were visible and were unlikely to be present due
to light limitation by the black water.

Riparian Vegetation

Condition of river red gums appeared good. No obvious signs of stress. The site is lacking
in any mid-storey. Groundcover is typical for the area with a mix of native and
introduced pasture grasses with good cover > 80%. A few sparse Bursaria sp. bushes
showed signs of being grazed.

Riparian Recruitment

A small number of young river red gums were present but the authors were not familiar
enough with the site to know if these were present when the site was last sampled in
2009.

Macroinvertebrates and
fish

Air breathers (only): Gyrinidae, Notonectidae, Corixidae (many Micronecta sp.)

Concluding remarks

The anoxic conditions and high water level are consistent with the pool receiving a flush
of organic matter from potentially recent inflow. It is possible that the flow front that
inundated the pool at Vance’s Crossing reached this site and deposited a load of organic
material transported from the previously dry channel upstream. With warm weather
accelerating decomposition and stratification the pool turned anoxic. The next two
survey sites downstream were both dry supporting the hypothesis that this site (or near
to it) may represent the downstream extent of flow from local rain storms in the upper
catchment.

-1

All observed taxa were air breathers that could survive in anoxic water. Fish (carp and
mosquito fish) were seen gasping at the surface.
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WR38: Wimmera River @ Campbell’s Bridge

Figure 16. Dry bed of the Wimmera River at Campbell’s Bridge (WR38). Common reed Phragmites australis has died off
on the right bank but a small pocket persists in the middle of the channel in the foreground.

Figure 17. A turbid, stagnant pool persists among coarse wood upstream of the WR38 site.
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Receives Environmental
Water

No

Channel volume

Dry

Water clarity

n/a

Electrical Conductivity

n/a

Channel Features

The dry pool upstream of the ford was also dry in autumns of 2008-2010 but was flowing
in the spring of the same years. The gravel bar on the left side looking upstream has
consolidated behind logs that were deposited in spring 2009. A deeper pool upstream of
the site held some water but was stagnant and highly turbid with a bacterial scum.

Aquatic Macrophytes

Common reed Phragmites australis is the only macrophyte visible. Along the right bank it
has dried completely and a small amount colonising the middle of the channel is the only
green patch at the site (presumably accessing moist sands below the bed). When wet in
past spring sampling periods the channel is >80% covered with Triglochin sp.

Riparian Vegetation

Condition of river red gums appeared good but the understory at the site has thinned
dramatically as dense clumps of tea-tree and acacia have died off, possibly from recent
dry conditions that limited recovery from 2011 flood damage.

Riparian Recruitment

None observed.

Macroinvertebrates and
fish

None. Some introduced mosquito fish Gambusia affinis were seen in the drying pool
upstream.

Concluding remarks

The river was unchanged from previous dry period surveys. The major change at the site
is the thinning of understory vegetation.
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WR12: Wimmera River D/S Glenorchy

Figure 18. Dry bed of the Wimmera River downstream of Glenorchy at WR12 showing with accumulated leaf litter (left)
and invasion of the bed by grasses and weeds (right).
Receives Environmental Water

No

Channel volume

Dry

Water clarity

n/a

Electrical Conductivity

n/a

Channel Features

This site was dropped from the macroinvertebrate program in 2009 as it was
commonly dry. A large amount of accumulated leaf and bark in the bottom of the
channel suggested the site had not seen water for some time.

Aquatic Macrophytes

None observed.

Riparian Vegetation

Condition of river red gums appeared quite good. The site lacks understory
Groundcover is typical for the area with a mix of native and introduced pasture
grasses with good cover > 80%.

Riparian Recruitment

None observed. Some encroachment of terrestrial weeds into the channel
(grasses and thistles) downstream of the bridge.

Macroinvertebrates and fish

None.

Concluding remarks

There was no evidence of recent flows at this site. Dried river mussel valves were
observed in the channel.
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WR43: Wimmera River @ Gross Bridge

Figure 19. Extensive Typha spp. beds at the site (autumn 2010, left) were gone in spring 2011 (right) after the 2010/11
floods.

Figure 20. A small bed of Typha spp. is slowly expanding at the downstream end of the site in 2016. The riparian zone
has a canopy of river red gums with a narrow strip of dense tea tree along the bank and overhanging the water.
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Receives Environmental
Water

Yes

Channel volume

Water levels typical for the site in autumn with the reed bed inundated. There was no
visible flow.

Water clarity

Visibility to 30cm max so quite turbid (typical for this site).

Electrical Conductivity

1050 µS.cm-1

Channel Features

No change from previous years.

Aquatic Macrophytes

Typha spp. in two small areas. Much of the extensive Typha spp. beds at the site were
killed by the 2011 floods (Figure 19). Two remnant patches (estimate <10% of the
original area) are healthy and have spread since 2011 to begin recolonising the bed.
Scattered Juncus and other sedges. No submergent macrophytes have been recorded at
this site (likely too turbid)

Riparian Vegetation

Condition of river red gums appears good. Fringing tea tree along the channel and
overhanging/trailing into the water. Groundcover is complete with a mix of native and
introduced pasture grasses. Some garden escape weeds in the riparian zone (from house
nearby).

Riparian Recruitment

Some newly sprouting tea-tree close to the river margins. These may not survive to
recruit to the population if water levels increase and drown them.

Macroinvertebrates and
fish

Diverse assemblage of macroinvertebrates.
Air breathers: Gyrinidae (Macrogyrus sp.), Notonectidae, Corixidae, Dytiscidae
Other: Parastacidae (yabbie), Atyidae (Paratya australiensis), Chironomidae (larvae),
dragonfly and damselfly adults (e.g. Coenagrionidae: Ischnura heterosticta), Gyrinidae
(Macrogyrus sp. larvae), Calamatoceridae.
Many mosquito fish Gambusia affinis were seen and a single flat-headed gudgeon
Philypnodon grandiceps was caught in the sweep net.

Concluding remarks

This site appeared much the same at it has in past surveys from 2009 when this site was
first added to the Macroinvertebrate sampling program. There is some evidence the
Typha spp. bed is slowly re-establishing after being killed off during the 2011 floods.
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WR32: Wimmera River @ Riverside

Figure 21. Triglochin sp. along the left bank below the tree with a submerged bed of Vallisneria australis in the
foreground. Common reed Phragmites grows along the right bank and fills the channel at the upstream end of the site
(background).
Receives Environmental
Water

Yes

Channel volume

Water levels typical for the site in autumn (approx. 30cm lower than spring depths).
There was no visible flow.

Water clarity

Visibility to 40cm (typical for this site).

Electrical Conductivity

2100 µS.cm

Channel Features

No change from previous years.

Aquatic Macrophytes

Healthy beds of Vallisneria australis and Triglochin sp. along the bank, extensive
Phragmites australis at the upstream end of the site. Scattered clumps of Bolboschoenus
sp., Isolepis sp. and Juncus acutus along the banks. Small clumps of charophytes were
present in shallow water among the Phragmites. This is equal to the highest diversity of
aquatic macrophytes recorded at the site in past surveys.

Riparian Vegetation

River red gums appear in good health. Mostly old mature trees. The site is a well-used
fishing spot with a lot of bare ground, very little ground cover and no mid-story
vegetation. The opposite bank appears to be grazed or mown regularly.
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Riparian Recruitment

A small number of river red gum recruits from the 2011 flood are growing in the
backwater region amongst Phragmites. A single young tree is on the opposite bank.

Macroinvertebrates and
fish

A relatively low diversity of macroinvertebrates were found.
Air breathers: Corixidae
Other: Atyidae (Paratya australiensis), Chironomidae (Tanypod larvae), damselfly
nymphs, Baetidae (Cloeon sp.). Cloeon are usually associated with low salinity fresh
water. Large numbers of introduced mosquito fish Gambusia affinis were seen.

Concluding remarks

This site appeared much the same at it has in past surveys in years with greater river
flow. Salinity low (typical of previous years) and high diversity of macrophytes despite dry
conditions through the middle of 2015.
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WR39: Wimmera River @ Quantong

Figure 22. The riparian zone upstream of the highway bridge at Quantong (WR39) is severely impaired little
groundcover and no understorey vegetation.

30

Receives Environmental
Water

Yes

Channel volume

Water levels a little lower than many past surveys but not atypical for autumn. There was
no visible flow.

Water clarity

Visibility to 40cm (typical for this site).

Electrical Conductivity

1300 µS.cm-1

Channel Features

No change from previous years. This is a large open site with few channel features.

Aquatic Macrophytes

A fringe of Phragmites australis on the toe of the opposite bank. Some Cyperus sp. and
isolated charophytes and Triglochin sp. were located in the backwater at the upstream
end of the site. In past years there were extensive beds of Triglochin sp. along the toe of
the bank and in the backwater but they were not present during this survey.

Riparian Vegetation

Mature river red gums appears in good health. The site is heavily grazed and impacted by
recreation. There is no mid-story vegetation at all on either bank and groundcover is
severely compromised by vehicle tracks, cattle and foot traffic. The site is a common
fishing and canoeing site.

Riparian Recruitment

When sampled in 2012 there were a large number of river red gum seedlings that had
germinated on the face and top of the bank after the 2011 floods. Only a few individuals
remain today on the top of the bank. The high visitation rate and access by livestock are
likely candidates for the decline.

Macroinvertebrates and
fish

Very low numbers of macroinvertebrates were observed.
Air breathers: Corixidae, Gyrinidae, Gerridae
Other: Atyidae (Paratya australiensis).

Concluding remarks

This site appeared much the same at it has in past surveys. The riparian zone is heavily
compromised consisting of almost entirely very old trees. Water quality was much
improved from 2009 (7000 µS.cm-1) and similar to 2010-12 levels.
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EWR3: Wimmera R @ Ellis Crossing

Figure 23. Extensive beds of Myriophyllum verrucosum fill the upstream end of the pool above the culvert in the
Wimmera River at Ellis Crossing (top) and grow emersed on the exposed lower banks (bottom).
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Figure 24. River red gum seedlings sprout in the moist sediment of the lower banks among the Myriophyllum
verrucosum at Ellis Crossing.

Figure 25. Tea-tree understorey at Ellis Crossing provides terrestrial habitat for adult macroinvertebrates and
woodland birds and dead branches trailing in the water provide structure and cover for fish even when pool levels are
low.
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Receives Environmental
Water

Yes

Channel volume

Water levels lower than any previous visit. Similar to 2006 levels. The pool was wet
across the width of the channel but the toe of the bank was exposed (not seen before)
and the pool was disconnected downstream by the culvert.

Water clarity

Visibility to 50cm (a little clearer than previous years). Suspended material is tan brown
possibly indicating it is suspended clay particles not algae causing the turbidity (note: In
contrast to EWR8: Wimmera R @ Jeparit Museum where the water was very green)

Electrical Conductivity

1900 µS.cm-1, 2400 µS.cm-1 in the isolated pool immediately downstream of the culvert.

Channel Features

No substantive change in geomorphology observed from previous years. Some
filamentous algae at the upstream end of the pool below the dry culvert indicates there
may be some hyporheic flow through the sediments underneath the culvert (not
unusual).

Aquatic Macrophytes

The macrophyte community at this site is extremely diverse. There are many fewer
Triglochin sp. at the downstream end of the pool when compared to previous years.
Isolated charophytes and Myriophyllum verrucosum were also found. At the upstream
end of the pool extensive beds of Myriophyllum verrucosum dominated the channel
(Figure 23) and exposed lower banks (emergent form picture with river red gum seedling
above). The pool is fringed by Juncus spp., Cyperus gymnocaulos between patches of teatree. A small patch of Typha spp. is located at the upstream end of the pool.

Riparian Vegetation

The riparian vegetation at this site is largely intact. With a healthy river red gum canopy
over a fringe of tea-tree and acacia mid-storey and understory rich in Juncus spp.,
Cyperus spp. And native and introduced grasses. Patches of tea-tree appear to be dying
off when compared to 2007-2009 photographs. These appear to be old trees and
perhaps this is natural death.

Riparian Recruitment

There are a small number of young river red gums on the bank, possibly germinating after
the 2011 floods. Newly germinated red gums were found on the shallow exposed lower
banks in moist soils growing with exposed emergent Myriophyllum. These were low
enough on the banks to drown if the river levels rise before the seedlings are tall enough.

Macroinvertebrates and
fish

The macroinvertebrate community at this site was extremely diverse as found in previous
years by Brooks and Butcher (2012). Macroinvertebrates found in sweep nets included:
Air breathers: Notonectidae (Anisops sp., Enithares sp.), Corixidae, Gyrinidae (Macrogyrus
sp.), Dytiscidae, Gerridae, dragonfly and damselfly adults (e.g. Coenagrionidae:
Pseaudagrion sp., Ischnura sp.), Veliidae
Other: Parastacidae (yabbie), Atyidae (Paratya australiensis), Calamatoceridae,
Ochteridae, Freshwater limpets (Ferrissia sp. ), amphipods, Leptoceridae,
A number of flat-headed gudgeon Philypnodon grandiceps were also caught and river
mussel valves (not living) and large numbers of the introduced mosquito fish Gambusia
affinis were seen.

Concluding remarks

This site repeatedly supports the highest number of macroinvertebrate species. It has
the most intact riparian zone of all the greatest riparian width. This survey found the
largest number of aquatic macrophytes at this site than in all past surveys.
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EWR4: Wimmera River @ Picnic Bend upstream of Dimboola

Figure 26. Triglochin grows emersed along the waterline and the sedge Bolboschoenus sp. is expanding over the sandy
point bar on the inside of the bend (opposite the boat) in the Wimmera River at Picnic Bend upstream of Dimboola.

Figure 27. A mixed assemblage of submerged charophytes (A), Myriophyllum verrucosum(B) and Potamogeton
ochreatus (C) growing in clear water in the shallows of the Wimmera River at Picnic Bend upstream of Dimboola.
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Receives Environmental
Water

Yes

Channel volume

The channel was full with levels typical of previous visits since 2009.

Water clarity

Visibility to 0.8m. This is clearer than previous occasions. The water had a slight green
tint indicative of suspended algae. The water did not appear to be turbid from
suspended sediment as for Ellis crossing upstream.

Electrical Conductivity

1600 µS.cm

Channel Features

No substantive change in geomorphology observed from previous years. The sandy
beach on the inside of Picnic Bend was partially exposed.

Aquatic Macrophytes

The macrophyte community at this site was more diverse than recorded previously.
Triglochin sp., charophytes, Myriophyllum verrucosum and Potamogeton ochreatus were
found in a mixed assemblage along the shallow shoreline inside the bend (Figure 27). The
sedges Bolboschoenus sp., Juncus pallidus and Isolepis sp. were scattered along the
shoreline and appeared to have expanded into the sandy point bar deposited on the
inside of the bend. Tall club-rush (possibly Schoenoplectus sp.) grows on the opposite
bank.

Riparian Vegetation

Mature river red gums appear in good health. The site is heavily impacted by recreation
and has a number of non-indigenous trees (pines and poplar). Some acacia occupy the
mid-storey (away from the roadways and picnic area) on the near bank but very little
shrubby vegetation grows on the opposite bank that appears to be regularly grazed.

Riparian Recruitment

No obvious riparian recruits, other than the expansion of sedges into the beach area.

Macroinvertebrates and
fish

The macroinvertebrate community at this site was limited with:

-1

Air breathers: Corixidae, Gerridae, dragonfly and damselfly adults (e.g. Coenagrionidae:
Ischnura)
Other: Atyidae (Paratya australiensis), Damselfly larvae, Ochteridae
A number of flat-headed gudgeon Philypnodon grandiceps were also caught. Many
introduced mosquito fish Gambusia affinis was seen.

Concluding remarks

This site condition was similar to past visits however a higher diversity of aquatic
macrophytes was recorded than in all past surveys, possibly due to the clarity of the
water improving conditions for growth with larger robust plants also being easier to see.
The expansion of mature sedges into the sandy point bar suggests good conditions for
growth have occurred over a number of years prior to the survey.
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WR46: Wimmera River D/S Antwerp Bridge

Figure 28. Water levels downstream of the Antwerp railway bridge during the survey (top) were the lowest the authors
had seen in biannual visits to the site from spring 2009 to autumn 2012. Similar water levels were photographed by the
EPA in spring 2006 during the Millennium drought (bottom). The Typha spp. beds at the downstream end of the pool
(yellow marker) survived the drought to autumn 2010 but were lost in the 2010/11 floods. No evidence of recovery
was seen during this survey.
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Receives Environmental
Water

Yes - but only if releases are sufficient to pass Dimboola Weir. Releases in summer 20152016 were not sufficient to reach this site (G. Fletcher, Wimmera CMA pers comm. Feb
2016)

Channel volume

Water levels were the lowest seen at this site since it was first sampled in 2009. The
lower bank that in previous years had been sampled for macroinvertebrates was exposed
but the site is a deep pool. The downstream end of the pool was disconnected by a large
sand bar.

Water clarity

Visibility to 0.6m. This is clearer than previous occasions.

Electrical Conductivity

4400 µS.cm-1. The pool immediately downstream disconnected by approximately 5m of
barrier sandbar was much saltier with 14,500 µS.cm -1 possibly indicating a saline
groundwater influence, or the pool was shallow and may have dried, concentrating the
salts.

Channel Features

No substantive change in geomorphology observed from previous years with the same
large woody logs present at all times.

Aquatic Macrophytes

Phragmites australis grows along the channel at the upstream and downstream ends of
the site. Beds of Myriophyllum verrucosum could be seen in deeper waters of the pool
and also in the shallows (and saline pool) near the sand bar growing interspersed with
charophytes. Wetter areas of the sand bar were covered in the red emergent form of M.
verrucosum suggesting there was macrophyte bed growing in the shallower water on top
of the sand bar when the river was deeper and the bar was submerged. Typha spp. at
the downstream end of the pool was recorded in 2009 and autumn 2010 but was killed
by the 2010/11 floods and has not regenerated (Figure 28). Decaying stumps remain but
there were no living plants.

Riparian Vegetation

Mature river red gums appear in good health, however they carry the scars of the
Millennium drought bearing many dead branches high in the canopy.

Riparian Recruitment

A small isolated gallery of river red gum recruits that germinated on the bank face after
the 2011 floods persists in a 10m long segment of bank at the downstream end of the
site.

Macroinvertebrates and
fish

The macroinvertebrate community at this site was limited with low densities:
Air breathers: Gyrinidae, Corixidae and Dytiscidae in the salty pool, dragonfly and
damselfly adults (e.g. Austrolestes sp.)
Other: Damselfly and dragonfly larvae (Libellulidae)
A large number of introduced mosquito fish Gambusia affinis were seen in the deep and
salty pool and a single flat-headed gudgeon Philypnodon grandiceps was caught in the
deeper pool.

Concluding remarks

The site condition was similar to past visits however a higher diversity of aquatic
macrophytes was recorded than in all past surveys, possibly due to the lower water levels
and clarity of the water improving conditions for growth with larger robust plants also
being easier to see.

38

EWR8: Wimmera R @ Jeparit Museum

Figure 29. The pool at the Jeparit Museum was bright green with suspended algae and large amounts of
Myriophyllum spp. had detached and was floating and decomposing on the surface. A patch of Bolboschoenus sp.
(yellow marker) is spreading on the bank face.
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Receives Environmental
Water

Yes - but only if releases are sufficient to pass Dimboola Weir. Releases in summer 20152016 were not sufficient to reach this site (G. Fletcher, Wimmera CMA pers comm. Feb
2016)

Channel volume

Water levels were typical for this site since 2010 but substantially greater than in 20062009.

Water clarity

Visibility to 0.5m. This is much clearer than previous occasions. The water was quite
“soupy” with bright green suspended algae that formed a floc on the surface.

Electrical Conductivity

11,600 µS.cm

Channel Features

No substantive change in geomorphology observed from previous years. The 2011 floods
did scour the bank on the outside of the bend to a steeper grade compared to 2006
photographs.

Aquatic Macrophytes

Phragmites australis grows along the channel at the upstream and downstream ends of
the site and has expanded since the Millennium drought. Similarly, the sedge
Bolboschoenus sp. is expanding over the face of the bank on the outside of the bend at
each end of the site. Prior to 2010 during the drought the banks were mostly bare. The
density of reeds and rushes on the bank has increased steadily since 2010.
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Charophytes were found growing in the shallow margins. Floating masses of unattached
and decomposing Myriophyllum spp. covered in an algal flock were found covering
approximately 50% of the pool surface (Figure 29). No healthy attached plants could be
found. In the absence of flows to wash the plants into the pool it appears they were
growing somewhere in the pool in the recent past but changing conditions such as
increased temperature, or decreased light due to an algae bloom caused the stems to rot
and float to the surface. Salinity was likely not a cause of the die-off since Myriophyllum
verrucosum was found growing at Antwerp in higher salinity (14,500 µS.cm-1) than
recorded at this site (11,600 µS.cm-1 ).
Riparian Vegetation

Mature river red gums appear in good health, however they carry the scars of the
Millennium drought bearing many dead branches high in the canopy and many dead
stags persist on the opposite bank. The understorey is intact and in good condition on
the opposite bank but is almost absent on the near bank due to high visitation and
vehicle access.

Riparian Recruitment

A small number of river red gum recruits that germinated after the 2011 floods were
seen on the opposite bank.

Macroinvertebrates and
fish

The macroinvertebrate community at this site was limited with low densities:
Air breathers: Corixidae (many Micronecta), Naucoridae and damselfly adults
(Coenagrionidae).
Other: Many damselfly nymphs, Pyralidae larvae (aquatic Lepidoptera)
A large number of introduced mosquito fish Gambusia affinis were seen.

Concluding remarks

This site condition was similar to past visits however a higher diversity of aquatic
macrophytes was recorded than in all past surveys, possibly due to the clarity of the
water improving conditions for growth with larger robust plants also being easier to see.
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