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Background
The original 2003 Murray RAP was developed by 
the Department of Environment, as part of the 
recommendations from the Economic Development and 
Recreation Management Plan for the Peel Waterways 
(Everall Consulting Biologist, 2002). Recommendation 6.2 
of that Plan was to ‘prepare and implement a detailed 
rehabilitation scheme for the Murray River’.  The Plan 
however, only covered the more populous area between 
the Peel Inlet and the Pinjarra Weir in Pinjarra. And so in 
2008 the Mid-Murray RAP was produced by the PHCC,  
as a continuation of the Lower Murray RAP. It covered the 
area between the Pinjarra Weir and the Darling Scarp.

The 2008 Mid-Murray RAP assessed riverine health and 
condition within the middle reaches of the Murray River 
and looked at the associated management of resources 
and values that make up the river system. It developed 
as part of a wider program, known as Healthy Waterways 
and Estuaries, aimed at restoring waterway and estuary 
health across the south west region. The original project 
was funded by the South West Catchments Council 
as part of the regional delivery of Natural Resource 
Management, supported by the Australian Government 
and the Government of Western Australia.

In 2015 the Mid-Murray RAP was reviewed and updated, 
made possible through Australian Government 
Biodiversity	funding,	Shire	of	Murray	financial	support	
and assistance from landholders within the Murray River 
catchment. 

Acknowledgments
•		 The	Middle	Murray	River	Action	Plan	 

(Mid-Murray RAP) review and update was produced 
by the PHCC, through funding form the Australian 
Government, as part of the Rivers 2 Ramsar 
Biodiversity funded project.

•		 The	original	RAP	was	part	was	an	initiative	of	the	
PHCC as part of a wider South West Catchments 
Council (SWCC ), project to develop a better 
understanding of river management requirements 
across the south west region. The project was funded 
by the SWCC as part of the regional delivery of 
Natural Resource Management, supported by the 
Australian Government and the Government of 
Western Australia.
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development of this Plan, and these resources were 
extensively consulted during report preparation. 

•		 The	PHCC	wishes	to	acknowledge	the	traditional	
owners of the south-west region, the Noongar 
people. Noongar people have a long-standing and 
continuing association with the south-west area 
and are recognised as the traditional owners and 
custodians of the areas referred to in this document.

•		 The	cooperation	of	landholders	in	undertaking	the	
2008 and 2015 foreshore assessments and interviews 
is greatly appreciated. Without their support and 
information, this document would not have been 
completed.

•		 Thanks	to	the	Shire	of	Murray	for	both	financial	and	
in-kind support of the PHCC Rivercare Project and 
Rivers 2 Ramsar project.

•		 Thanks	must	go	to	Marion	Timms	for	completing	the	
original vegetation surveys and providing valuable 
advice.

•		 Thanks	must	also	go	to	Dr	David	Morgan	and	Dr	
Stephen Beatty from the Department of Freshwater 
Fish	Research	at	Murdoch	University	for	the	fish	fauna	
information that was used in this report.

•		 Thanks	also	to	the	Peel-Harvey	Catchment	Council	
members and staff for their constant support and 
dedication to natural resource management within 
the Peel-Harvey Catchment.

Sources for information
Since the original 2003 Lower Murray RAP was produced 
there have been a number of studies and strategies in 
relation to the Lower Murray River and surrounds.

Good sources of information can be in:

•		 Catchment	Condition	and	Priorities,	Peel-Harvey	
Catchment 2011, a report by Ironbark Environmental 
to the Peel-Harvey Catchment Council and Regional 
Development Australia (Peel), Mandurah, Western 
Australia. (PHCC, 2011)

•		 Various	publications	by	the	Department	of	Water	
including ‘Murray drainage and water management 
plan’ (DoW, 2010)

•		 Shire	of	Murray’s	‘Local	Biodiversity	Strategy’	
(Ironbark Environmental, 2013)

When the original 2008 Mid-Murray RAP was produced 
a detailed amount of relevant information was compiled 
and placed within document. This very useful information 
can now be found in Appendices at the end of the 
updated 2015 Mid-Murray RAP.
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Climate

The Peel Region climate covering the Murray River and 
its catchment is best described as ‘Mediterranean’ 
(DoW, 2010). This region is subject to distinct seasons 
with hot dry summers and mild wet winters. Summer 
rainfall is scant, but occasional thunderstorms and 
decaying tropical cyclones can produce heavy 
falls	and	subsequent	river	flows.	These	summer	flows	
account	for	many	of	the	floods	seen	in	the	Murray	
River over the past 100 years. The winter fronts produce 
approximately 80% of the annual rainfall resulting in 
more	than	63%	of	the	catchment	flow	entering	the	
estuary between June and October (PHCC, 2011).  

River System

In general a river system is recognised as the most 
appropriate level of which to base management, 
because it is a natural landscape feature which 
influences	much	of	the	activity	within	its	boundaries.	
The catchment is the drainage area bounded by the 
highest points in the landscape, from which all runoff 
water	flows	to	a	common	low	point,	in	this	case	the	
Murray River. 

Rivers are the link between land and ocean, 
providing	estuaries	and	floodplains	with	nutrients	
and water needed for maintaining plant and animal 
life (Environmental Protection Authority, 2007). Rivers 
and waterways in the Peel-Harvey Catchment are 
recognised as being important for both in their 
contribution to the health of the Peel-Harvey Estuary 
Ramsar listed wetland, and acting as corridors that 
link coastal and inland ecosystems. The Peel-Harvey 
Estuary, as part of the Peel-Yalgorup Wetland System, is 
recognised as a “Wetland of international importance” 
for its role in hosting large numbers of birds (both 
migratory and resident), for feeding and breeding 
habitats as well as other criteria (Hale and Butcher, 
2007). It is imperative that land managers are cognisant 
that activity conducted on of any of the river systems in 
the	catchment	will	affect	the	water	quality	of	the	final	
destination of the water. As the receiving body for the 
waters from all three river systems in the catchment, the 
Peel-Harvey	Estuary	will	react	to	influences	from	each	
of the river systems.

The Murray River is the largest of the three main rivers 
feeding the Peel-Harvey Estuary and is the only one 
not to be dammed. This is due to the brackish waters 
flowing	in	from	the	upper	catchment,	despite	fresh	
water	inflows	in	the	forested	sections	of	the	catchment.	
Salt concentrations in the Murray River are much higher 
than that of the Serpentine or Harvey rivers (annual 
average levels of 200-300 mg/L), averaging annual 
salinity levels of approximately 3,000 mg/L (Bell, 2007).  
The Serpentine and Harvey both have large storage 
reservoirs in their upper reaches and therefore do 
not	contribute	as	much	flow	as	the	Murray	River.	The	
greater	flow	of	the	Murray	River	does	allow	for	periodic	
flooding	in	the	lower	parts	of	the	catchment,	however,	
this has not been seen for many decades due to drying 
climatic conditions (PHCC, 2012). 

The Murray River Catchment covers an area of 7900 
km2 as compared with the Serpentine (1,500 km2) and 
Harvey (1,300 km2) (Wells, 2004).  It rises as the Hotham 
and Williams Rivers and travels through deeply incised 
valleys	of	the	Darling	Ranges	in	well-defined	courses,	
meeting to form the Murray River on the edge of 
the Western Darling Range. The Murray then forms 
a deep valley until it crosses the Darling Scarp, after 
which winding its way across the Swan Coastal Plain 
and entering the Peel-Harvey Estuary (Bell, 2007).  The 
Murray	River	has	a	large	floodplain,	which	extends	
south of Pinjarra to the Peel Inlet (DoW, 2010).  The 
Murray River can be split into three distinct areas: the 
Upper catchment (cleared agricultural zone east of 
Boddington), the Middle forested area and the Lower 
catchment (between the Darling Scarp and the Peel 
Inlet).  

Upper Catchment

The Murray River rises on the Yilgarn Plateau as the 
Hotham and Williams Rivers between the towns of 
Narrogin and Pingelly, The rainfall l is less than 500mm 
(Land Assessment, 2005). These rivers form part of a 
highly cleared landscape and contribute increasing 
amounts of water and salt since the early days of 
settlement	(Pen,	1999).	As	these	rivers	flow	to	the	west	
the landscape changes to deeper valleys and higher 
rainfall farming country. The two rivers join south of 
Boddington where they undergo a name change to 
become the Murray River. 

Middle Catchment

The	Murray	flows	further	to	the	west	though	the	Darling	
Range, via a deeply incised valley, with several fresh 
water	tributaries	flowing	into	it.	This	section	of	the	river	
flows	through	National	Park	and	State	forest.	Much	of	
the Murray River Valley is conserved as the Lane-Poole 
National Park, a very popular camping and holiday 
destination. From here, the river tumbles down the 
Darling Scarp, producing rapids that are suitable for 
white water rafting and canoeing. 

Lower Catchment

Once	the	river	meets	the	Swan	Coastal	Plain	the	flow	
of	water	has	formed	a	deep	channel	into	the	fluvial	
deposits	on	the	floodplain.	The	bed	of	the	river	in	this	
section can be up to 10 meters below the surrounding 
farmland. Between the Darling Scarp and the Pinjarra 
townsite, several tributaries enter the river, including 
the Marrinup Brook, Oakley Brook and several other 
small streams.  At the Pinjarra townsite, a weir was 
constructed to prevent the upstream penetration of 
tidal water from the Peel Inlet and enable a supply of 
fresh water for irrigation purposes of abutting parks. 

The Murray River and its 
Catchment
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Aim
The need to protect and conserve the Murray River is of paramount 
importance, as it is part of the wider ecosystem that supports it. 
Principal aims of the Mid-Murray RAP are to achieve the protection of 
the Murray River ecosystem and enhance the long term ecological 
condition of the river. It seeks to achieve this by determining the current 
condition of the Murray River, and having done that set actions for any 
high	priority	areas	identified.	Involvement	of	landholders	along	the	
Murray River is a primary aim of the RAP.

The Mid-Murray RAP is not a statutory Plan and does not represent 
government policy or regulation, nor does it have legal status. It 
provides direction for future management and seeks to provide a point 
of reference against which any future works implemented within the 
catchment to protect and rehabilitate the Murray River.

The Mid-Murray RAP should not be a static Plan and should be 
reassessed at regular intervals so as to reevaluate and update any 
changes in the condition. Associated objectives of the RAP are that 
it should be used as the foundation for further works and funding 
applications, and for the Plan to act as an initial source of technical 
advice. The detail of this Plan is intended to provide a basis for 
prioritisation	for	areas	of	concern.	The	Plan	identifies	issues	and	threats	
and actions necessary.

Goals
•	 Look	at	current	conditions,	review	and	recommend	work	

programs at threatened areas.

•	 Protect	and	enhance	the	environmental	quality	of	the	waterways.

•	 Protect	and	enhance	the	natural	diversity	of	flora	and	fauna.

Values
Environmental
•	 The	Murray	River	provides	63%	of	surface	inflow	into	the	Peel	

Harvey Estuary (PHCC, 2011), the largest estuarine wetland in 
Western	Australia.	The	Peel-Harvey	Estuary	forms	a	significant	
portion of the RAMSAR listed Peel-Yalgorup Wetland System.  
Several EPP and Conservation Category wetlands abut the 
Murray River system (for detailed information see individual reach 
maps.

Economic
•	 The	river	had	been	used,	and	still	is	in	some	instances,	for	irrigation	

of crops and orchards with the development of irrigation channels 
and pumps. Most of the irrigation has ceased due to the decline 
in water quality, with salt from upper catchments impacting the 
irrigated lands. 

•	 Currently	the	majority	of	the	landuse	in	the	study	area	is	zoned	
rural, however there is a patch of urban zoning surrounding 
Pinjarra townsite, and some of the surrounding properties are 
being subdivided into semi-rural lifestyle blocks.

Middle Murray River Action Plan  
Introduction

Cultural Heritage
•	 Aboriginal	people	have	

inhabited the landscape of the 
southwest of Western Australia 
for approximately 50,000 years. 
During this time, traditional 
folklore and spiritual beliefs have 
developed around the natural 
features of the landscape giving 
importance to the connection 
with country. Waterways and 
wetlands form an integral part 
of the aboriginal heritage and 
culture, with the Waugal, a 
powerful serpent-like being 
forming and inhabiting all 
freshwater bodies (Dortch and 
Cuthbert, 2005). Disturbance 
of water sources amounts to 
disturbance of the Wuagal, 
particularly at certain times of 
the year, hence the importance 
of good consultation when doing 
restoration projects within these 
areas. 

•	 The	Murray	River	is	significant	
to the Aboriginal people from 
a ‘domestic’ and ‘spiritual’ 
viewpoint (O’Connor et al., 1989). 
The earliest inhabitants of the 
area were the Aborigines of the 
Bindjareb group of Noongar 
people (Dortch and Cuthbert, 
2005).  They lived in three main 
groups near the Murray River and 
the along the coastal plain. The 
Murray River provided sources of 
food, water and shelter/camping 
grounds as well as forming an 
important part of the spiritual 
heritage. 

•	 Within	the	study	area	lies	the	site	
of the “Battle of Pinjarra”, where 
on October 1834 between thirty 
to forty Noongars were killed 
(Bradby, 1997). This site holds 
significant	importance	local	
aboriginal groups, whom refer 
to the site as the “Massacre site”.  
A plaque to commemorate the 
event has been established at the 
site.
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European Heritage
•	 European	settlement	occurred	in	the	area	shortly	

after the establishment of the Swan River Colony 
in 1829, under the program known as the Peel 
Settlement Scheme organised by Thomas Peel.

•	 The	Murray	River	was	seen	as	a	major	asset	to	the	
early	settlers	for	the	fi	ne	sedimentary	soils	that	
their cattle grazed on, the abundant fresh water 
and as a freight route. Descendants of some of 
the families that settled the area are still residing 
in the region with quite a few owning properties 
alongside the Murray River.

•	 The	biggest	impact	on	the	Murray	River	occurred	
during the 1900’s, with much of the riparian 
vegetation being removed or degraded through 
agricultural practices. Most of the wetlands were 
drained to some extent, logs and other snags 
removed from the rivers and sediment from 
erosion	fi	lling	in	many	of	the	deep	pools	that	
remained (Bradby, 1997). 

Social
•	 The	Murray	River	is	a	key	recreational	and	tourism	

resource for the Shire of Murray and the Peel 
Region.  

•	 Involvement	of	the	local	community	in	the	
rehabilitation and management of these sites is 
imperative to achieve a successful outcome for 
the river and its values.

Community Involvement
•	 The	involvement	of	the	local	community	in	

the development of this Plan was critical to its 
success. Landholder interviews were carried 
out in both the 2008 and 2015 review, providing 
an invaluable insight into the history of the river 
and its use over the past century. Accesses to 
properties to conduct Foreshore Assessments were 
also critical to the level of detail provided within 
the document. Most of the landholders within 
the study area were contacted and interviewed 
where possible with the majority of the river being 
walked or driven along to make note of foreshore 
condition and interesting features.

•	 During	the	original	2008	study	Local	government	
provided landholder contact details and were 
also in discussions on the management of public 
reserves, particularly near the Pinjarra Townsite. 
The Shire of Murray has been active in bringing 
attention to issues, in particular reserves and also 
providing approvals to proceed with activities.

•	 Consultation	and	engagement	with	the	local	
Noongar group, Murray Districts Aboriginal 
Association (MDAA), has highlighted the need to 
address serious weed issues at the ‘Massacre Site’. 
This has resulted in a Draft Action Plan/ Schedule 
of works being prepared in June 2015 by the 
PHCC, through the Rivers 2 Ramsar project.

Summary of Findings

The latest 2015 review and update of the Mid-Murray RAP looks at the present condition and the changes that have 
occurred since the original 2008 study.

Some	key	fi	ndings	are:

•	 The	2015	review	and	update	has	provided	the	opportunity	to	observe	previous	restoration	and	rehabilitation	
works undertaken as part of and since the original 2008 study.

•	 Previous	methods	used	in	onground	projects	can	be	examined	and	reviewed	to	see	what	has	been	successful	
and what has not, providing a good understanding and basis for future activities.

•	 Where	recommendations	of	2008	Mid-Murray	RAP	were	implemented,	improvement	is	evident.	For	example,	joint	
projects with private landholders on the Oakley and Marrinup Brooks, which included restricting stock access 
to the river through fencing and revegetating those areas with native species, has seen the foreshore rating 
increase to much better conditions.

•	 In	early	2015	the	area	within	Site	7	was	subjected	to	an	out	of	control	bushfi	re,	destroying	much	of	the	vegetation.	
At the time of the review many trees and shrubs were showing signs of resprouting and new growth was evident. 
The	fi	re	also	damaged	fences	along	the	river,	and	a	followup	is	required	to	access	how	much	damage	was	done	
and what could be done in the way of assistance to affected landholders. 

•	 It	should	be	noted	that	during	the	time	of	both	surveys	there	has	been	no	real	extreme	events.	However,	if	an	
extreme event was to occur it is recommended that a review of the Murray River be undertaken.
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Middle Murray River Study Site Map 

 
Figure 1: Mid-Murray Study Site, illustrating the nine reaches from Pinjarra Weir to the Darling Scarp Rise 

Study Area: Middle Murray River Study Site Map 

Middle Murray River Survey : Pinjarra Weir to Darling Scarp

Figure 1: Mid-Murray Study Site, illustrating the nine reaches from Pinjarra Weir to the Darling Scarp Rise 
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The study area (Figure 1) is divided into nine reaches for assessment and reporting purposes (Table 1).  The 2015 survey reviewed and updated the 2008 Foreshore Assessment Grading of reaches, looking at 
the present condition and the changes that have occurred since the 2008 study. Conditions were rated using the same Pen-Scott Foreshore Assessment Method (Pen, 1995) as used in the previous study.  

The condition rating (outlined in Table 2), and weed presence has identified future works in high priority areas, which set future remedial actions. During the foreshore surveys the following points of interest 
and issues of concern were mapped. 

 

GPS Coordinates for Reach Sections 
Table 1: Reaches, coordinates and gps positions 

Reach No Reach Description GPS Coordinates (E,N) Page Ref. 

1 Pinjarra Weir to Massacre Site 394745.6, 6389455.4  to  394102.7, 6387825.0 14 

2 Massacre Site to Old Blythewood Homestead 394102.7, 6387825.0  to  393758.2, 6385115.4 18 

3 Old Blythewood Homestead to Railway Crossing 393758.2, 6385115.4  to  394630.8, 6383622.9 22 

4 Railway Crossing to Tuckey Rd/Sth West Hwy 394630.8, 6383622.9  to  395595.2, 6381211.8 26 

5 Tuckey Rd/Sth West Hwy to Creek Inlet 395595.2, 6381211.8  to  396559.7, 6379076.2 30 

6 Creek Inlet to East Coolup Rd Bridge 396559.7, 6379076.2  to  396973.0, 6377514.8 34 

7 East Coolup Rd Bridge to Skidmore Rd 396973.0, 6377514.8  to  397363.4, 6375195.5 38 

8 Skidmore Rd to Ford Crossing/Newman Rd 397363.4, 6375195.5  to  398672.2, 6372899.3 42 

9 Ford Crossing/Newman Rd to Darling Scarp Rise 398672.2, 6372899.3  to  401244.1, 6372279.3 46 

 

Points of interest 
● Weed infestations ● Bank stability and erosion points ● Infrastructure such as fencing ● Revegetation, existing and future potential works 

 

The Middle Murray River is in a degraded condition for much of its length, owing to the fact that the majority of the river catchment has had pressures put upon it for generations through agricultural land 
practices. A considerable amount of the Middle Murray River is fenced, however the fences are generally used to restrict access to livestock at certain times of the year and still allow access during winter 
months. 

Throughout most of the reaches weed encroachment into the foreshore area is high with several invasive species talking hold, including Cotton Bush, Watsonia and Blackberry. Other significant weeds present 
in the study area are Apple of Sodom, wild Figs, wild Olives and Bridal Creeper. Nearer to the Pinjarra Weir and township, there are many woody weeds and garden escapees including Morning Glory. 

 

Main issues of concern

● Loss of Riparian Vegetation ● Weed Invasion – particularly Cotton Bush, Olives and Blackberry  ● Stock Access to Riparian Areas ● Feral Animal Invasion – Pigs, Foxes and Rabbits  
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Recommendations made in response to issues of concern   
1. Establish coordinated and integrated weed control strategy for the Murray River, involving landholders, local government and government agencies. 

1.1. Map, prioritise and control invasive weeds along the river foreshore, providing incentives to landholders to assist in their control. 

2. Provide incentives to landholders to establish/retain riparian vegetation along the Murray River. 
2.1. Work with landholders, government agencies and local government to establish revegetation projects in public reserves along the river. 

3. Identify areas where there is severe degradation occurring as a priority for fencing to control stock access and provide advice and funding opportunities to prevent further decline. 

4. Provide incentives to landholders for fencing of the river to control livestock access and options for off stream watering points to prevent stock drinking from the river. 
4.1. Prioritisation should be based upon quality of foreshore vegetation. 

5. Fox, rabbit and pig feral animal control should be promoted and implemented. 
5.1. Develop feral pig trapping program near to the Darling Scarp, working collaboratively with local landholders, Parks and Wildlife, DAFWA and/or other existing or proposed programs. 

6. Develop site specific projects around significant sites for local aboriginal people, involving community members in development and implementation of rehabilitation process. 

Foreshore condition assessment ratings 2008 v 2015 
Table 2: Condition rating percentages for the 2008 and 2015 surveys 

Reach 2015 Condition rating  2015 summary  2008 Condition rating  2008 summary  

Reach 1 B2-B3 = 6,  B3 = 15,  B3-C1 = 6,  C1 = 64, C1-C2 = 6, C2 = 2, C2-C3 = 1 B 27,   C 73 B3 = 42,  C1 = 45,  C3 = 13 B  42,    C 58 

Reach 2 B3 = 19,   B3-C1 = 3, C1 = 65,  C1-C2 = 9,  C2 = 2,  C2-C3 = 2 B 22,   C 78 B3 = 12,  C1 = 68,  C2 = 9,  C3 = 4,  D1 = 6 B  12,    C 82,    D 6 

Reach 3 B2 = 6,  B3 = 51,  B3-C1 = 1,  C1 = 8,  C2 = 17 B 66,   C 34 C1 = 97,  C3 = 3 C 100 

Reach 4 B2 = 14,   B2-B3 = 13,  B3-C1 = 41,  C1 = 28,  C2 = 4 B 48,   C 52 B3 = 38, C1 = 58, C = 4 B  38,    C 62 

Reach 5 B1-B2  = 6,   B2-B3 = 60, B3 = 1, B3-C1 = 6,  C1 = 27 B 70,   C 30 B2 = 34,  B3 = 18,  C1 = 36,  C2 – 11, C3 – 1  B  52,    C 48 

Reach 6 B3-C1 = 14, C1 = 57,  C1-C2 = 29 B 14,   C 86 B3 = 14,  C1 = 62,  C2 = 24 B  14,    C 86 

Reach 7 B3-C1 = 4, C1 = 80,  C1-C2 = 3,  C2-C3 = 13 B 3,     C 97 B2 – 6,  B3 = 32,  C1 = 49,  C2 = 13 B  38,    C 62 

Reach 8 B2 = 2,   B3 = 2,   B3-C1 = 15, C1 = 65,  C1-C2 = 12,  C2 = 4 B 12,   C 88 B3 = 19, B3 = 39, C1 = 20, C2 = 15,  C3 = 6, D1 = 1 B  48,    C 42 

Reach 9 B2 = 10,   B3 = 7,   B3-C1 = 26, C1 = 57 B 41,   C 59 B2 = 6,  B3 = 94 B  100 
 
  

     

Figure 2: Summary of condition ratings by percentage for 2015 Figure 3: Summary of condition ratings by percentage for 2008  
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River Foreshore Condition Assessment 
The Pen-Scott method of riparian zone foreshore assessment was used to evaluate the condition of the Murray River foreshore. The Pen-Scott method is a standardised rating technique that allows the 
user to classify foreshore areas along a gradient from pristine (A grade) through to highly degraded (D grade). The four grades were further divided into sub-categories per grade, i.e. A1, B2, C3.                                
A description of these grades follows and they are represented pictorially in Figure 4 (Pen & Scott, 1995).   

 

 
Figure 4: Pictorial representation of Penn-Scott Foreshore Condition Assessment (from Penn-Scott, 1995) 
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Aerial, ground and instream studies of the river were undertaken as part of this survey. The maps throughout this Plan indicate the condition of the foreshore, using colour-coded lines. The following 
colours and grades have been used in this survey.  

  

 

 

 

  

D Grade Foreshore 

D1: Ditch – eroding 

Fringing vegetation no longer acts to control erosion.  Some trees and shrubs remain and act 
to retard erosion in certain spots but are will eventually be undermined. 

D2: Ditch – freely eroding (Optional) 

No significant vegetation remains and erosion is completely out of control.  Undermined and 
subsided embankments are common, as are large sediment plumes along the river channel.  
(This category is optional and can be combined with D1, in which case D3 becomes D2) 

D3: Drain – weed dominated 

The highly eroded river valley has been fenced off, enabling the colonisation of perennial 
weeds.  The river has become a simple drain similar, if not identical, to the typical major urban 
drain.  (In areas with artificial drainage systems, which may incorporate natural streamlines, the 
D3 category is replaced by E that has three sub-categories). 

A Grade Foreshore 

A1: Pristine 

The river embankments and floodway are entirely vegetated with native species and there is 
no evidence of human presence or livestock damage. 

 

A2: Near Pristine 

Native vegetation dominates but introduced weeds are occasionally present in the 
understorey, though not to the extent that they displace native species.  Otherwise there is no 
human impact.  A river valley in this condition is as good as can be found today. 

 

A3: Slightly Disturbed 

Here there are areas of localised human disturbance where soil may be exposed and weed 
density is relatively heavy, such as along walking or vehicle tracks.  Otherwise native plants 
dominate and would quickly recolonise disturbed areas should human activity decline. 

C Grade Foreshore 

C1: Erosion prone 

While trees remain, possibly with some large shrubs or grass trees, the understorey consists 
entirely of weeds, mainly annual grasses.  Most of the trees will be a few resilient or long lived 
species and their regeneration will be at most below replacement level or at worst negligible.  
In this state, where soil is supported by short lived weeds, a small increase in physical disturbance 
will expose the soil and render the river embankment and floodway vulnerable to serious 
erosion. 

C2: Soil exposed 

Annual grasses and weeds have been removed through heavy livestock damage and grazing, 
or as a result of recreational activities.  Low level soil erosion has begun by the action of either 
wind or water. 

C3: Eroded 

Soil is washed away from between the tree roots.  Trees are being undermined and 
unsupported embankments are subsiding into the river valley. 

B Grade Foreshore 

B1: Degraded – weed infested 

In this stage weeds have become a significant component of the understorey vegetation.  
Although native species remain dominant, a few have been replaced or are being replaced 
by weeds. 

 

B2: Degraded – heavily weed infested 

In the understorey weeds are about as abundant as native species.  The regeneration of some 
tree and large shrub species may have declined. 

 

B3: Degraded – weed dominated 

Weeds dominate the understorey but many native species remain.  Some trees and large shrub 
species may have declined or disappeared altogether. 
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Study Area Map –Reach 1 

 
Figure 5: Reach 1 Study Area, Pinjarra Weir to Massacre Site 

Figure 5: Reach 1 Study Area,  Pinjarra Weir to Massacre Site 

Reach 1- Pinjarra Weir to Massacre Site Middle Murray River Survey 
Study Area Map - Reach 1
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Description and Condition 
Reach 1(Figure 5) covers the area from the Pinjarra Weir near the South Western Highway bridge upstream to where the Battle of Pinjarra Memorial site (Massacre Site) is situated near the Pinjarra Hospital. 
This reach extends to the edge of the Pinjarra Townsite and is primarily associated with urban landuse, however there are several small semi-rural holdings within the area, very few of which have fenced 
off the river from livestock. The 2015 review and update showed a decrease in the foreshore condition at Reach 1. 

Several shire vested reserves sit within the map area along the Murray River, some of which have had riparian restoration activities such as weed control and revegetation. Walk trails exist on both sides 
of the river which increases access and awareness of work occurring in the area, making it a focus for community based activities such as planting days. 

Landuse Urban, semi rural, shire reserves. 

Fencing The majority of the reach does not require fencing as urban dwellings and reserves dominate the lots surrounding the river. Some fencing is present within the semi rural 
lots in this reach. Fencing is a lower priority in this reach as very few livestock exist (with the exception of the occasional horse sheep to keep weeds down). Consultation 
with landholders should continue with incentives for fencing offered.  

Feature  Comments 

Vegetation cover and stream 
health 

Many of the reserves are dominated by weeds. Many native trees remain, however some areas are affected by weed tree species such as Olive, Fig and Flame trees. 
Most of the semi rural lots have some vegetation along the river fringe, however nearly all are in a degraded state. Some properties still allow stock to access foreshore. 
Large woody debris is present in the river channel but exotic grasses such as Kikuyu and Couch dominate the nearshore zone.  

General Foreshore Condition 

The riparian vegetation along the reach is dominated by weeds however there are some relatively intact stands of remnant riparian vegetation within the reserves. 
Large areas of reticulated grass abutting the river are present at Cantwell Park (near the Weir) with only large mature trees remaining. Most of the foreshore areas in 
private ownership, some of which are grazed to the river edge. In the southern part of the reach, opposite the Massacre Site, the local landowner has been involved in 
revegetation activities over a number of years. Stock has been removed from the river. The Massacre Site is in degraded condition with the majority of vegetation 
consisting of weeds. 

Erosion Much of the reach is subject to erosive pressures. There are several areas of concern including at Cantwell Park near the swing bridge, reserve 33446 near the 
stormwater outlet, and near the confluence of the Oakley Brook with the Murray River. 

Weeds Olive, Fig, Flame tree and Giant reed are present within the reserves in Reach 1. Small infestations of Watsonia occur throughout the reach. Blackberry is present in small 
infestations, mainly in the Southern sections, whilst other garden escapees such as Morning Glory exist in small patches. Kikuyu, Couch and Love Grass are common 
throughout the reach.  

 

Management Actions and Recommendations 

Prioritised management actions recommended 

 Continue weed control and revegetation program within Shire of Murray reserves abutting the Murray River.  

 Incorporate signage along rehabilitated reserves to increase community awareness of actions being taken. 

 Implement the recently produced ‘Battle of Pinjarra Site Weed Management Plan’, in partnership with the local government and aboriginal community, concentrating on weed control, 
erosion control and revegetation of riparian areas.    

 Provide incentives for landholders to fence off the river to livestock and rehabilitate the riparian zone through weed control, revegetation and some erosion control. 

Long term management actions recommended 

 Eradication of feral Olive, Fig and Flame trees from reserves and private land should be a long term aim of the rehabilitation of the Murray River. The cost of such a program makes it a 
longer term prospect. 

 Improve stormwater management alongside the river from the Pinjarra township by adoption of Water Sensitive Urban Design principals. 

Figure 5: Reach 1 Study Area,  Pinjarra Weir to Massacre Site 
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Foreshore Condition Assessment Map 2008 

 
Figure 6: Reach 1 Condition Ratings 2008, Pinjarra Weir to Massacre Site 
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Foreshore Condition Assessment Map 2008 

 
Figure 6: Reach 1 Condition Ratings 2008, Pinjarra Weir to Massacre Site 
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Foreshore Condition Assessment Map 2015 

  
Figure 7: Reach 1 Condition Ratings 2015, Pinjarra Weir to Massacre Site 

Figure 7: Reach 1 Condition Ratings 2015, Pinjarra Weir to Massacre Site

Foreshore Condition Assessment Map 2015 Middle Murray River Survey 
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Study Area Map – Reach 2 

 
Figure 8: Reach 2 Study Area, Massacre Site to Old Blythewood Homestead   

Reach 2 - Massacre Site to Old Blythewood Homestead Middle Murray River Survey 
Study Area Map - Reach 2

FigureFigure 88: Reach 2 Study Area, Massacre Reach 2 Study Area, Massacre Site to Old Blythewood Homestead  Site to Old Blythewood Homestead  
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Description and Condition 
Reach 2 (Figure 8) covers the area from near the “Battle of Pinjarra” memorial site situated near the Pinjarra Hospital upstream to the Old Blythewood Homestead on the South Western Highway. This 
reach extends from the edge of the Pinjarra Townsite and is primarily associated with rural landuse, however there are several orchards and a caravan park within this reach. The properties abutting the 
river are bound by the South Western Highway to the West and the Pinjarra-Williams Rd and Railway line to the east. This reach is also dominated by few landholders and as such any management 
actions will need to involve those land managers as a primary action. The majority of the reach is fenced however stock still access the river. The 2015 review and update showed a slight improvement 
in the foreshore condition. 

 

Landuse Rural, small semi-rural properties in the northern most edge of the reach. 

Fencing The majority of this reach has some form of fencing along the river (some of the existing fencing is in a poor condition). Most of the fencing is used to keep the livestock 
away from the river during summer months when the water levels are low. During winter and spring, when the water levels are higher, livestock are allowed access to 
the river for grazing.  

Feature  Comments 

Vegetation cover and stream 
health 

Much of the riparian area is dominated by weeds. Stock access for the majority of the reach is present, even though fencing at the top of the banks exists in large 
areas. Riparian vegetation consists mainly of mature trees and the occasional large shrub. Large woody debris is present throughout, however high levels of 
sedimentation are obvious between pools.   

General Foreshore Condition The riparian vegetation within this reach is quite degraded, with very little apart from mature trees and large shrubs remaining. Pasture weeds dominate the understorey 
and severe erosion is present in isolated sections within the reach.  

Erosion Much of the reach is subject to erosive pressures. Stock access has caused many of the erosion problems within this reach with severe erosion present in isolated 
locations.  

Weeds Olive, Fig, and agricultural grasses are the main weed species present within the reach. Small infestations of Watsonia and lupins occur in the northern most reserves 
within the reach with occasional Cotton Bush outbreaks found scattered within the reach. Garden escapees such as nasturtiums and giant reed exist in small patches 
mainly near houses from garden refuse. Kikuyu, Couch and Love Grass are common throughout the reach.  

Other Issues Weed control is required where previous revegetation has been carried out and stock has been removed from the river. 
 

Management Actions and Recommendations 

Prioritised management actions recommended 

 Provide resources to landholders to eradicate pest weed species, particularly Cotton Bush. 
 Provide incentives for landholders to fence off the river to livestock and rehabilitate the riparian zone through weed control, revegetation and some erosion control. 
 Provide landholders with advice on erosion control and assist with resources to ameliorate sites.  
 Provide landholders with advice and resources to control feral animals, particularly rabbits and foxes. 

Long term management actions recommended 

 Eradication of feral Olive, Fig and Flame trees from reserves and private land should be a long term aim of the rehabilitation of the Murray River. The cost of such a program makes it a longer term 
prospect. 
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Foreshore Condition Assessment Map 2008 

 
Figure 9: Reach 2 Foreshore Condition Assessment 2008, Massacre Site to Old Blythewood Homestead 
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Foreshore Condition Assessment Map 2008 

 
Figure 9: Reach 2 Foreshore Condition Assessment 2008, Massacre Site to Old Blythewood Homestead 
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Foreshore Condition Assessment Map 2015 

 
Figure 10: Reach 2 Foreshore Condition Assessment 2015, Massacre Site to Old Blythewood Homestead 
  

Figure 10: Reach 2 Foreshore Condition Assessment 2015, Massacre Site to Old Blythewood Homestead

Foreshore Condition Assessment Map 2015 Middle Murray River Survey 
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Study Area Map – Reach 3 

 
Figure 11: Reach 3 Study Area, Old Blythewood Homestead to Railway Crossing 

Reach 3 - Old Blythewood Homestead to Railway Crossing Middle Murray River Survey 
Study Area Map - Reach 3

FigureFigure 11: Reach 3 Study Area, Old Blythewood Homestead to Railway CrossingReach 3 Study Area, Old Blythewood Homestead to Railway Crossing
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Description and Condition 
Reach 3 (Figure 11) covers the area from Old Blythewood Estate upstream to where the Railway crosses the Murray River. This reach is primarily associated with rural landuse and incorporates only three 
landholders and as such any management actions will need to involve those land managers as a primary action. The properties abutting the river are bound by the South Western Highway to the West 
and the Railway line to the east. The entire river is fenced in the reach however stock access to the river is common. Cotton Bush is the most prevalent weed species of note, apart from Couch and Love 
Grass. The 2015 review and update showed overall an improvement in the foreshore condition rating to this reach. 

 

Landuse Rural 

Fencing The entire reach has some form of fencing along the river (some of the existing fencing is in a poor condition).  

Feature  Comments 

Vegetation cover and stream 
health 

Riparian vegetation consists mainly of mature trees with occasional large shrubs. Natural regeneration is occurring in the upper parts. Large woody debris is present 
throughout, however high levels of sedimentation are obvious between pools.   

General Foreshore Condition 
The riparian vegetation within this reach is degraded in parts, with pasture weeds dominating the understorey. Some erosion is present in isolated sections within the 
reach.  

Erosion Much of the reach is subject to erosive pressures and stock access has caused many of the erosion problems within this reach with relatively severe erosion present in 
some locations.  

Weeds Cotton Bush and agricultural grasses are the main weed species present within the reach. Garden escapees such as nasturtiums and giant reed exist in small patches 
mainly near houses from garden refuse. Kikuyu, Couch and Love Grass are common throughout the reach. Watsonia, Apple of Sodom and Arum lily were present in the 
upper parts of the reach 

Other Issues Weed encroachment is occurring from the Railway reserve. Love grass, Arum lily and Watsonia are the main species involved.   

Management Actions and Recommendations 

Prioritised management actions recommended 

 Provide resources to landholders to eradicate pest weed species, particularly Cotton Bush, Watsonia and Apple of Sodom.   

 Provide incentives for landholders to fence off the river to livestock and rehabilitate the riparian zone through weed control, revegetation and some erosion control. 

 Provide landholders with advice on erosion control and assist with resources to ameliorate sites.  

 Provide landholders with advice and resources to control feral animals, particularly rabbits and foxes. 

Long term management actions recommended 

 Eradication of feral Olive and Fig trees from reserves and private land should be a long term aim of the rehabilitation of the Murray River. The cost of such a program makes it a longer 
term prospect. 

 Reduce encroachment of Watsonia species into the river from railway reserve by establishing a buffer with low infestation extending at least 50m back from the river. 
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Foreshore Condition Assessment Map 2008 

 
Figure 12: Reach 3 Foreshore Condition Assessment 2008, Old Blythewood Homestead to Railway Crossing 
  

Foreshore Condition Assessment Map 2008 Middle Murray River Survey 24 |p
a

g
e



 

  24 | p a g e  

Foreshore Condition Assessment Map 2008 

 
Figure 12: Reach 3 Foreshore Condition Assessment 2008, Old Blythewood Homestead to Railway Crossing 
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Foreshore Condition Assessment Map 2015 

 
Figure 13: Reach 3 Foreshore Condition Assessment 2015, Old Blythewood Homestead to Railway Crossing 
 
  

Figure 13: Reach 3 Foreshore Condition Assessment 2015, Old Blythewood Homestead to Railway Crossing

Foreshore Condition Assessment Map 2015 Middle Murray River Survey 
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Study Area Map – Reach 4 

 
Figure 14: Reach 4 Study Area, Railway Crossing to Tuckey Rd/Sth West Hwy 

Reach 4 - Railway Crossing to Tuckey Rd/Sth West Hwy Middle Murray River Survey 
Study Area Map - Reach 4 
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Study Area Map – Reach 4 

 
Figure 14: Reach 4 Study Area, Railway Crossing to Tuckey Rd/Sth West Hwy 
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Description and Condition 
Reach 4 (Figure 14) covers the area from the Railway crossing upstream to Tuckey Rd/Sth West Hwy. This reach is primarily associated with rural landuse. The properties abutting the river are bound by 
the South Western Highway and the Railway line to the West, and McLarty Rd and Tuckey Rd to the east. The majority of the river is fenced in the reach; however stock access to the river is prevalent in 
certain areas. Cotton Bush, Watsonia and Love Grass are the most prevalent weed species of note. The 2015 review and update showed an increase in the foreshore condition. 

 

Landuse Rural and semi rural off McLarty Rd. 

Fencing Almost the entire reach has some form of fencing along the river (some of the existing fencing is in a poor condition). A very small section remains unfenced to allow 
stock access to the river for drinking. Most of the fencing is used to keep the livestock away from the river permanently however there are sections where stock graze the 
riparian area. 

 

Feature  Comments 

Vegetation cover and stream 
health 

Much of the riparian area is dominated by weeds. Stock access for the majority of the reach is restricted although historic grazing is evident. Riparian vegetation consists 
of mature trees and large shrub species, but smaller shrubs and ground cover are prevalent in areas. Large woody debris is present throughout, however high levels of 
sedimentation are obvious between pools.   

General Foreshore Condition 
The riparian vegetation within this reach ranges from relatively good condition to slightly degraded. Many large trees and shrubs remain within the floodway and in areas 
where the fences have been in place for considerable time, the understorey is still intact, even if weeds are dominant. Pasture weeds and Watsonia still dominate the 
understorey for the most part and some erosion is present in isolated sections within the reach.  

Erosion Stock access has caused erosion problems at the point where stock have access, but for the most part, erosion within this reach is not a major issue. 

Weeds Kikuyu, Couch, Cottonbush and Love Grass are common throughout the reach. Apple of Sodom was found occasionally. Bridal creeper is present in the southern parts. 

Other Issues Weed encroachment is occurring from the drainage reserve entering on the left bank. Love grass and Watsonia are the main species involved.  

Management Actions and Recommendations 

Prioritised management actions recommended 

 Provide resources to landholders to eradicate pest weed species, particularly Cotton Bush. 

 Provide incentives for landholders to fence off the river to livestock and rehabilitate the riparian zone through weed control, revegetation and some erosion control. 

 Provide landholders with advice and resources to control feral animals, particularly rabbits and foxes. 

Long term management actions recommended 

 Eradication of feral Olive and Fig trees from reserves and private land should be a long term aim of the rehabilitation of the Murray River. The cost of such a program makes it a longer 
term prospect. 

 Reduce encroachment of Love Grass into the river from drainage reserve by establishing a buffer with low infestation extending at least 50m back from the river and ideally completely 
remove Love Grass infestation through weed control and revegetation. 
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Study Area Map – Reach 4 

 
Figure 14: Reach 4 Study Area, Railway Crossing to Tuckey Rd/Sth West Hwy 
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Foreshore Condition Assessment Map 2008 

 
Figure 15: Reach 4 Foreshore Condition Assessment 2008, Railway Crossing to Tuckey Rd/Sth West Hwy   
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Foreshore Condition Assessment Map 2008 

 
Figure 15: Reach 4 Foreshore Condition Assessment 2008, Railway Crossing to Tuckey Rd/Sth West Hwy    
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Foreshore Condition Assessment Map 2015 

 
Figure 16: Reach 4 Foreshore Condition Assessment 2015, Railway Crossing to Tuckey Rd/Sth West Hwy 
  

Figure 16: Reach 4 Foreshore Condition Assessment 2015, Railway Crossing to Tuckey Rd/Sth West Hwy

Foreshore Condition Assessment Map 2015 Middle Murray River Survey 
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Study Area Map – Reach 5 

 
Figure 17: Reach 5 Study Area, Tuckey Rd/Sth West Hwy to Creek Inlet 

Figure 17: Reach 5 Study Area, Tuckey Rd/Sth West Hwy to Creek Inlet

Reach 5 - Tuckey Rd/Sth West Hwy to Creek Inlet Middle Murray River Survey 
Study Area Map - Reach 5
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Description and Condition 
Reach 5 (Figure 17) covers the area from upstream to the Creek inlet. This reach is associated with rural landuse. The properties abutting the river are bound by the South Western Highway to the West, 
and Tuckey Rd reserve to the east. The majority of the river is fenced in the reach, however stock access to the river is prevalent in certain areas. Cotton Bush, Blackberry and Love Grass are the most 
prevalent weed species of note. A large revegetation project at Marrinup Brook has seen the condition rating improve greatly from the previous 2008 study. 

Landuse Rural. 

Fencing Almost the entire reach has some form of fencing along the river (some of the existing fencing is in a poor condition). A section remains unfenced, allowing stock access 
to the river, however a subdivision approval has required a fence to be erected in this location. Most of the fencing is used to keep the livestock away from the river 
permanently. 

Feature  Comments 

Vegetation cover and stream 
health 

Much of the riparian area is dominated by weeds. Stock access for the majority of the reach is restricted although historic grazing is evident. Riparian vegetation consists 
of mature trees and large shrub species, but smaller shrubs and ground cover are prevalent in areas. Large preserved areas of remnant bushland are present near the 
confluence of the Marrinup Brook and also just to the south. Fencing and revegetation activities have occurred around the bush and along the Murray river. Large woody 
debris is present throughout, however high levels of sedimentation are obvious between pools.  

General Foreshore Condition 
The riparian vegetation condition within this reach ranges from relatively good to degraded. Many large trees and shrubs remain within the floodway and the understorey 
is still intact in areas where the fences have been in place for considerable time, even if weeds are dominant. Pasture weeds and Watsonia still dominate the understorey 
for the most part and some erosion is present in isolated sections within the reach.  

Erosion Stock access has caused erosion problems at the point where stock have access at the confluence of the Marrinup Brook. Erosion within this reach is not a major issue. 
An historic drain on the left bank has caused significant erosion, but has been stabilised to an extent by discarded wire, bricks and tin sheeting. 

Weeds Cotton Bush, Blackberry, Love Grass and Watsonia are the main weed species present within the reach. Kikuyu, Couch and are common throughout the reach also.  

Other Issues Weed encroachment is occurring from the drainage reserve entering on the left bank. Love grass and Watsonia are the main species involved.  

Management Actions and Recommendations 

Prioritised management actions recommended 

 Provide resources to landholders to eradicate pest weed species, particularly Cotton Bush and Blackberry.  

 Provide incentives for landholders to fence off the river to livestock and rehabilitate the riparian zone through weed control, revegetation and some erosion control. 

 Provide landholders with advice and resources to control feral animals, particularly rabbits and foxes.  

Long term management actions recommended 

 Reduce encroachment of Love Grass into the river from drainage reserve by establishing a buffer with low infestation extending at least 50m back from the river and ideally completely 
remove Love Grass infestation through weed control and revegetation. 
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Foreshore Condition Assessment Map 2008 

 
Figure 18: Reach 5 Foreshore Condition Assessment 2008, Tuckey Rd/Sth West Hwy to Creek Inlet 
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Foreshore Condition Assessment Map 2008 

 
Figure 18: Reach 5 Foreshore Condition Assessment 2008, Tuckey Rd/Sth West Hwy to Creek Inlet 
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Foreshore Condition Assessment Map 2015 

 
Figure 19: Reach 5 Foreshore Condition Assessment 2015, Tuckey Rd/Sth West Hwy to Creek Inlet 
  

Figure 19: Reach 5 Foreshore Condition Assessment 2015, Tuckey Rd/Sth West Hwy to Creek Inlet

Foreshore Condition Assessment Map 2015 Middle Murray River Survey 
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Description an Condition 
Reach 6 (Figure 20) covers the area from the Creek Inlet upstream to the East Coolup Rd bridge. This reach is associated with rural landuse. The properties abutting the river are bound by the South 
Western Highway to the West, and Nicholson Rd to the east. The majority of the river is fenced in the reach, however stock access to the river is highly prevalent in certain areas. Cotton Bush, Blackberry, 
Watsonia and love Grass are the most prevalent weed species of note. Since the 2008 study there have been no changes to the foreshore condition rating. 

 

Landuse Rural. 

Fencing Almost the entire reach has some form of fencing along the river (some of the existing fencing is in a poor condition). A large section remains fenced high on the bank 
and stock access the river on an almost permanent basis. Most of the fencing is used to keep the livestock away from the river permanently. 

Feature  Comments 

Vegetation cover and stream 
health 

Much of the riparian area is dominated by weeds. Stock access for the majority of the reach is restricted although historic grazing is evident. Stock access is highly 
prevalent in sections of the reach. Riparian vegetation consists of mature trees and large shrub species, but smaller shrubs and ground cover are prevalent in areas where 
fencing has been in place over long time frames. Large swathes of love Grass are present, particularly on the right bank.  Large woody debris is present throughout, 
however high levels of sedimentation are obvious between pools.   

General Foreshore Condition 
The riparian vegetation condition within this reach ranges from relatively good to degraded. Areas of the floodway are dominated by large swathes of Love Grass, 
preventing recruitment of native seedlings. Pasture weeds and Watsonia still dominate the understorey for the most part and some erosion is present in isolated sections 
within the reach, especially where livestock have uncontrolled access.  

Erosion Erosion problems occur in the areas where livestock have access to the river. Several “drinking points are almost completely denuded of vegetation and siltation of the 
river is occurring. An historic drain on the left bank has caused significant erosion, which is being stabilised to an extent by discarded wire, bricks and tin sheeting. 

Weeds Love grass and Watsonia are the main weed species present within the reach. Small infestations of Blackberry starting to occur. Olives, Figs, Kikuyu, Couch and are present 
throughout the reach also. Doublegees are reported to be entering river via Coolup Rd. Dock, Nightshade, Bridal Creeper was found in the northern parts. 

Other Issues Weed encroachment is occurring from the East Coolup Road reserve. Access to the river from the East Coolup Rd, is causing concern for residents from a perceived fire 
risk, particularly with large stands of Love Grass. Littering in the area is also an issue. 

 

Management Actions and Recommendations 

Prioritised management actions recommended 

 Provide resources to landholders to eradicate pest weed species, particularly Cotton Bush,  Love Grass, Blackberry and Watsonia.   

 Provide incentives for landholders to fence off the river to livestock and rehabilitate the riparian zone through weed control, revegetation and some erosion control. 

 Provide landholders with advice and resources to control feral animals, particularly rabbits and foxes.  

 Discuss management of East Coolup Road Reserve, particularly alongside the bridge with Shire of Murray. 

Long term management actions recommended 

 Eradication of feral Olive and fig trees from reserves and private land should be a long term aim of the rehabilitation of the Murray River. The cost of such a program makes it a longer 
term prospect. 
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Study Area Map – Reach 6 

 
Figure 20: Reach 6 Study Area, Creek Inlet to East Coolup Bridge 
  

FigureFigure 20: Reach 6 Study AreaStudy Area, , Creek Inlet to East Coolup BridgeCreek Inlet to East Coolup Bridge

Reach 6 - Creek Inlet to East Coolup Rd Bridge Middle Murray River Survey 
Study Area Map - Reach 6
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Description an Condition 
Reach 6 (Figure 20) covers the area from the Creek Inlet upstream to the East Coolup Rd bridge. This reach is associated with rural landuse. The properties abutting the river are bound by the South 
Western Highway to the West, and Nicholson Rd to the east. The majority of the river is fenced in the reach, however stock access to the river is highly prevalent in certain areas. Cotton Bush, Blackberry, 
Watsonia and love Grass are the most prevalent weed species of note. Since the 2008 study there have been no changes to the foreshore condition rating. 

 

Landuse Rural. 

Fencing Almost the entire reach has some form of fencing along the river (some of the existing fencing is in a poor condition). A large section remains fenced high on the bank 
and stock access the river on an almost permanent basis. Most of the fencing is used to keep the livestock away from the river permanently. 

Feature  Comments 

Vegetation cover and stream 
health 

Much of the riparian area is dominated by weeds. Stock access for the majority of the reach is restricted although historic grazing is evident. Stock access is highly 
prevalent in sections of the reach. Riparian vegetation consists of mature trees and large shrub species, but smaller shrubs and ground cover are prevalent in areas where 
fencing has been in place over long time frames. Large swathes of love Grass are present, particularly on the right bank.  Large woody debris is present throughout, 
however high levels of sedimentation are obvious between pools.   

General Foreshore Condition 
The riparian vegetation condition within this reach ranges from relatively good to degraded. Areas of the floodway are dominated by large swathes of Love Grass, 
preventing recruitment of native seedlings. Pasture weeds and Watsonia still dominate the understorey for the most part and some erosion is present in isolated sections 
within the reach, especially where livestock have uncontrolled access.  

Erosion Erosion problems occur in the areas where livestock have access to the river. Several “drinking points are almost completely denuded of vegetation and siltation of the 
river is occurring. An historic drain on the left bank has caused significant erosion, which is being stabilised to an extent by discarded wire, bricks and tin sheeting. 

Weeds Love grass and Watsonia are the main weed species present within the reach. Small infestations of Blackberry starting to occur. Olives, Figs, Kikuyu, Couch and are present 
throughout the reach also. Doublegees are reported to be entering river via Coolup Rd. Dock, Nightshade, Bridal Creeper was found in the northern parts. 

Other Issues Weed encroachment is occurring from the East Coolup Road reserve. Access to the river from the East Coolup Rd, is causing concern for residents from a perceived fire 
risk, particularly with large stands of Love Grass. Littering in the area is also an issue. 

 

Management Actions and Recommendations 

Prioritised management actions recommended 

 Provide resources to landholders to eradicate pest weed species, particularly Cotton Bush,  Love Grass, Blackberry and Watsonia.   

 Provide incentives for landholders to fence off the river to livestock and rehabilitate the riparian zone through weed control, revegetation and some erosion control. 

 Provide landholders with advice and resources to control feral animals, particularly rabbits and foxes.  

 Discuss management of East Coolup Road Reserve, particularly alongside the bridge with Shire of Murray. 

Long term management actions recommended 

 Eradication of feral Olive and fig trees from reserves and private land should be a long term aim of the rehabilitation of the Murray River. The cost of such a program makes it a longer 
term prospect. 
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Foreshore Condition Assessment Map 2008 

 
Figure 21: Reach 6 Foreshore Condition Assessment 2008, Creek Inlet to East Coolup Bridge 
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Foreshore Condition Assessment Map 2008 

 
Figure 21: Reach 6 Foreshore Condition Assessment 2008, Creek Inlet to East Coolup Bridge 
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Foreshore Condition Assessment Map 2015 
 

 
Figure 22: Reach 6 Foreshore Condition Assessment 2015, Creek Inlet to East Coolup Bridge 

  

Figure 22: Reach 6 Foreshore Condition Assessment 2015, Creek Inlet to East Coolup Bridge

Foreshore Condition Assessment Map 2015 Middle Murray River Survey 
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Study Area Map – Reach 7 

 
Figure 23: Reach 7 Study Area, East Coolup Bridge to Skidmore Rd 
  

Figure 23: Reach 7 Study Area, East Coolup Bridge to Skidmore Rd

Reach 7 - East Coolup Rd Bridge to Skidmore Rd Middle Murray River Survey 
Study Area Map - Reach 7
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Figure 23: Reach 7 Study Area, East Coolup Bridge to Skidmore Rd
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Description and Condition 
Reach 7 (Figure 23) covers the area from the East Coolup Rd bridge upstream to Skidmore Rd. This reach is associated with rural landuse. The properties abutting the river are bound by the South Western 
Highway to the West, and Newman Rd to the east. The majority of the river is fenced in the reach however stock access to the river is highly prevalent in certain areas. Cotton Bush, Watsonia and Love 
Grass are the most prevalent weed species of note. A recent wildfire which swept through parts of this reach resulted in differences to that of the previous study. At the time of the 2015 review many 
native trees and shrubs were showing new growth, however grounds were still relatively bare. Even though the condition rating for 2015 showed significant decreases to the condition overall, it should 
be noted that the bushfire which presented earlier in the year should be taken into consideration. 

 

Landuse Rural. 

Fencing Almost the entire reach has some form of fencing along the river (some of the existing fencing is in a poor condition). A 750m section remains unfenced and stock 
access the river on an almost permanent basis. Most of the fencing is used to keep the livestock away from the river during periods of low flow, i.e. summer/autumn, 
however grazing is common during winter/spring.  

Feature  Comments 

Vegetation cover and stream 
health 

Much of the riparian area is dominated by weeds (not including wildfire affected areas). Stock access to riparian areas where fire impacted is now under threat due to 
damage to existing fencing. Stock access is highly prevalent in small sections of the reach resulting in erosion. Riparian vegetation consists of mature trees and large 
shrub species, but smaller shrubs and ground cover are prevalent in areas where fencing has been in place over long time frames. Large woody debris is present 
throughout, however high levels of sedimentation are obvious between pools. Instream health appears to be quite good for the most part of this reach.  

General Foreshore Condition 

The riparian vegetation condition (excluding bushfire affected areas), within this reach ranges from relatively good to degraded. An area of good vegetation exists on 
a steep slope where fencing has excluded livestock for a long period of time. Areas of the floodway are dominated by large swathes of Love Grass, preventing 
recruitment of native seedlings. Pasture weeds and Watsonia still dominate the understorey for the most part and some erosion is present in isolated sections within the 
reach, especially where livestock have uncontrolled access. Erosion at the end of Skidmore Rd is severe and requires immediate attention. 

Erosion Erosion problems occur in the areas where livestock have access to the river. Skidmore Rd drain on the right bank has caused significant erosion, 5-6m headcut, which 
is being eroded significantly during periods of flow (winter). Major erosion is occurring at the end of Skidmore Rd from drainage water. 

Weeds Cotton Bush and Watsonia are the main weed species present within the reach. Apple of Sodom and Love Grass are also present. Infestations of Blackberry starting to 
occur throughout reach. Olives, Figs, Kikuyu, Couch and are present throughout the reach also. Doublegees, Giant Reed and Morning Glory were noted at one 
location. 

Other Issues Weed encroachment is occurring from the East Coolup Road reserve. Access to the river from the East Coolup Rd, is a concern for residents from a perceived fire risk, 
particularly with large stands of Love Grass. Littering in the area is also an issue. 

 

Management Actions and Recommendations 

Prioritised management actions recommended 

 Provide resources to landholders to eradicate pest weed species, particularly Cotton Bush, Love Grass, Blackberry, Morning Glory and Watsonia.   

 Discuss erosion control measures for Skidmore Rd Drain entering river reserve with Shire of Murray and DoW. 

 Provide incentives for landholders to fence off the river to livestock and rehabilitate the riparian zone through weed control, revegetation and some erosion control. 

 Provide landholders with advice and resources to control feral animals, particularly rabbits and foxes.  

 Discuss management of East Coolup Road Reserve, particularly alongside the bridge with Shire of Murray. 

Long term management actions recommended 

 Eradication of feral Olive and Fig trees from reserves and private land should be a long term aim of the rehabilitation of the Murray River. The cost of such a program makes it a longer 
term prospect. 
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Foreshore Condition Assessment Map 2008 

 
Figure 24: Reach 7 Foreshore Condition Assessment 2008, East Coolup Bridge to Skidmore Rd 
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Foreshore Condition Assessment Map 2008 

 
Figure 24: Reach 7 Foreshore Condition Assessment 2008, East Coolup Bridge to Skidmore Rd 
  

Figure 25: Reach 7 Foreshore Condition Assessment 2015, East Coolup Bridge to Skidmore Rd

Foreshore Condition Assessment Map 2015 Middle Murray River Survey 
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Study Area Map – Reach 8 

 
Figure 26: Reach 8 Study Area, Skidmore Rd to Ford Crossing/Newman Rd 
  

Reach 8 - Skidmore Rd to Ford Crossing/Newman Rd Middle Murray River Survey 
Study Area Map - Reach 8

Figure 26: Reach 8 Study Area, Skidmore Rd to Ford Crossing/Newman Rd
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Description and Condition 
Reach 8 (Figure 26) covers the area from Skidmore Rd upstream to the Ford Crossing at the end of Newman Rd. This reach is associated with rural landuse. The properties abutting the river are bound by 
the South Western Highway to the West, Newman Rd to the east and Tallathalla Rd to the South. The majority of the river is fenced in the reach however stock access to the river is highly prevalent in 
certain areas. Blackberry, Cotton Bush, Watsonia and Love Grass are the most prevalent weed species of note. The 2008 study noted in this stage that Cotton Bush and Blackberry become more prevalent 
in this reach indicating propagation from upstream sources’.   The 2015 review has revealed that Cotton Bush in particular, has become more widespread in lower reaches, requiring urgent action. This 
reach has seen quite a significant decrease to its condition since the 2008 study. 

 

Landuse Rural. 

Fencing Only about half of the reach has some form of fencing along the river (some of the existing fencing is in a poor condition). Most of the existing fencing is used to keep 
the livestock away from the river permanently, however grazing is common during winter/spring.  

Feature  Comments 

Vegetation cover and stream 
health 

Much of the riparian area is dominated by weeds. Stock access for part of the reach is restricted, some permanently, although historic grazing is evident. Stock access 
is highly prevalent in large sections of the reach resulting in erosion. Riparian vegetation consists of mature trees and large shrub species, but smaller shrubs and ground 
cover are prevalent in areas where fencing has been in place over long time frames. Lots of Large woody debris is present throughout, more obvious between pools. 
Instream health appears to be very good for the most part of this reach.  

General Foreshore Condition 

The riparian vegetation condition within this reach ranges from relatively good to highly degraded. Patches of relatively good vegetation exist on steep slopes where 
fencing has excluded livestock for a long period of time. Areas of the floodway are dominated by large patches of Cotton Bush and Blackberry. Pasture weeds and 
Watsonia still dominate the understorey for the most part and some erosion is present in isolated sections within the reach, especially where livestock have uncontrolled 
access.  

Erosion Erosion problems occur in the areas where livestock have access to the river. Several “drinking points are almost completely denuded of vegetation and siltation of the 
river is occurring.  

Weeds Cotton Bush, Blackberry and Watsonia are the main weed species present within the reach. Olives, Figs, Flame trees, Kikuyu, Love Grass and Couch are present 
throughout the reach also. Doublegees have been reported to exist along the river reserve within the reach.  

Other Issues Access to the river from the Blake Rd, is causing concern for residents from a perceived fire risk, particularly with large stands of Love Grass. Littering and illegal marron 
fishing in the area is also an issue. 

Management Actions and Recommendations 

Prioritised management actions recommended 

 Provide resources to landholders to eradicate pest weed species, particularly Cotton Bush, Love Grass, Blackberry and Watsonia.    

 Provide landholders with advice on erosion control and assist with resources to ameliorate sites.  

 Provide incentives for landholders to fence off the river to livestock and rehabilitate the riparian zone through weed control, revegetation and some erosion control. 

 Provide landholders with advice and resources to control feral animals, particularly rabbits and foxes.  

 Discuss management of Blake Road Reserve, with particular reference to restrictions on camping and fishing with Shire of Murray. 

Long term management actions recommended 

 Eradication of feral Olive, Fig and Flame trees from reserves and private land should be a long term aim of the rehabilitation of the Murray River. The cost of such a program makes it a 
longer term prospect. 
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Foreshore Condition Assessment Map 2008 

 
Figure 27: Reach 8 Foreshore Condition Assessment 2008, Skidmore Rd to Ford Crossing/Newman Rd 
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Foreshore Condition Assessment Map 2008 

 
Figure 27: Reach 8 Foreshore Condition Assessment 2008, Skidmore Rd to Ford Crossing/Newman Rd 
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Foreshore Condition Assessment Map 2015 

 
Figure 28: Reach 8 Foreshore Condition Assessment 2015, Skidmore Rd to Ford Crossing/Newman Rd 

  

Figure 28: Reach 8 Foreshore Condition Assessment 2015, Skidmore Rd to Ford Crossing/Newman Rd

Foreshore Condition Assessment Map 2015 Middle Murray River Survey 
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Study Area Map – Reach 9 

 
Figure 29: Reach 9 Study Area, Ford Crossing/Newman Rd to Darling Scarp Rise 
  

Reach 9 - Ford Crossing/Newman Rd to Darling Scarp Rise Middle Murray River Survey 
Study Area Map - Reach 9

Figure 29: Reach 9 Study Area, Ford Crossing/Newman Rd to Darling Scarp Rise

46 |p
a

g
e



 

  47 | p a g e  

Description and Condition 
Reach 9 (Figure 29) covers the area from the Ford Crossing at the end of Newman Rd to the bridge crossing near the rise of the Darling Scarp. This reach is associated with rural landuse. The property 
within this reach is owned by one landholder, making consultation with the landholder crucial to management actions. The entire river is fenced in the reach. Blackberry, Cotton Bush, Apple of Sodom, 
Watsonia and Love Grass are the most prevalent weed species of note, some stands being quite dense.  This reach has seen a slight reduction to its condition since the 2008 study. 

 

Landuse Rural. 

Fencing The entire reach has been fenced along the river with livestock excluded from the river permanently. Historic grazing is evident due to flack of native understorey 
vegetation. 

Feature  Comments 

Vegetation cover and stream 
health 

Much of the riparian area is dominated by weeds. Stock access for the entire length of the reach is restricted permanently, although historic grazing is evident. Riparian 
vegetation consists of mature trees and large shrub species, but smaller shrubs and ground cover are prevalent in steep areas where fencing has been in place over 
long time frames. Lots of Large woody debris is present throughout, more obvious between pools. Instream health appears to be very good for the most part of this 
reach. Riffles, runs and deep pools are abundant in this reach, providing varying habitats throughout.  

General Foreshore Condition 
The riparian vegetation condition within this reach ranges from relatively good to slightly degraded. Patches of relatively good vegetation exist on steep slopes where 
fencing has excluded livestock for a long period of time. Areas of the floodway are dominated by large patches of Cotton Bush and Blackberry. Pasture weeds still 
dominate the understorey for the most part and some erosion is present in isolated sections within the reach, mostly related to feral pig activity.  

Erosion Erosion problems occur in the areas where feral pigs have been foraging along the river banks. Some of the sites seen during Foreshore Condition Assessments 
stretching several hundred meters, disturbing soil and digging up native plant roots.  

Weeds Cotton Bush, Blackberry and Love Grass are the main weed species present within the reach. Cotton Bush and Blackberry become more prevalent in this reach 
indicating propagation from upstream sources. Olives, Figs, Flame trees, Arum Lilly, Kikuyu and Couch are present throughout the reach also. Doublegees have been 
reported to exist along the river reserve within the reach.  

Other Issues Fire risk, feral animals and weeds entering from Parks and Wildlife managed bush block to the east of the property were other issues of concern. 
 

Management Actions and Recommendations 

Prioritised management actions recommended 

 Provide resources to landholders to eradicate pest weed species, particularly Cotton Bush, Blackberry and Love Grass.    

 Provide landholders with advice and resources to control feral animals, particularly feral pigs through trapping and culling.  

 Provide incentives for landholders to rehabilitate the riparian zone through weed control, revegetation and some erosion control. 

Long term management actions recommended 

 Eradication of feral Olive, Fig and Flame trees from reserves and private land should be a long term aim of the rehabilitation of the Murray River. The cost of such a program makes it a 
longer term prospect. 

 Discuss management of Parks and Wildlife Reserve 5098 (situated upstream), with landholders and Parks and Wildlife staff, with particular reference to weed and feral animal control. 
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Foreshore Condition Assessment Map 2008 

 
Figure 30: Reach 9 Foreshore Condition Assessment 2008, Ford Crossing/Newman Rd to Darling Scarp Rise 
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Foreshore Condition Assessment Map 2008 

 
Figure 30: Reach 9 Foreshore Condition Assessment 2008, Ford Crossing/Newman Rd to Darling Scarp Rise 
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Foreshore Condition Assessment Map 2015 

 
Figure 31: Reach 9 Foreshore Condition Assessment 2015, Ford Crossing/Newman Rd to Darling Scarp Rise 
 

Figure 31: Reach 9 Foreshore Condition Assessment 2015, Ford Crossing/Newman Rd to Darling Scarp Rise

Foreshore Condition Assessment Map 2015 Middle Murray River Survey 
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Reach 1 

 
Reach 1, Pinjarra Weir to Massacre Site, Reserve Vesting and Ownership 

Reach 1, Pinjarra Weir to Massacre Site, Reserve Vesting and Ownership

Appendix A : Reserves and Landholders Maps Middle Murray River Survey 
Reach 1
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Reach 2 

 
Reach 2, Massacre Site to Old Blythewood Homestead, Vesting and Ownership 

Reach 2, Massacre Site to Old Blythewood Homestead, Vesting and Ownership
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Reach 3 

 
Reach 3, Old Blythewood Homestead to Railway Crossing, Reserve Vesting and Ownership 

Reach 3, Old Blythewood Homestead to Railway Crossing, Reserve Vesting and Ownership

Reach 3 Middle Murray River Survey 
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Reach 4 to 9 

 
Reaches 4 to 9, Railway Crossing to Darling Scarp Rise, Reserve Vesting and Ownership 

Reaches 4 to 9, Railway Crossing to Darling Scarp Rise, Reserve Vesting and Ownership
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Reach 1 

 
Reach 1, Pinjarra Weir to Massacre Site, Wetland Classification 

Reach 1, Pinjarra Weir to Massacre Site, Wetland Classification

Wetland Classifi cation  Maps Middle Murray River Survey 
Reach 1
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Reach 2 

 
Reach 2, Massacre Site to Old Blythewood Homestead, Wetland Classification 
  

Reach 2 Middle Murray River Survey 

Reach 2, Massacre Site to Old Blythewood Homestead, Wetland Classification
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Reach 3 

 
Reach 3, Old Blythewood Homestead to Railway Crossing, Wetland Classification 

Reach 3, Old Blythewood Homestead to Railway Crossing, Wetland Classification

Reach 3 Middle Murray River Survey 

Reach 2, Old Blythewood Homestead, 
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Reach 4 

 
Reach 4, Railway Crossing to Tuckey Rd/Sth West Hwy, Wetland Classification 

Reach 4 Middle Murray River Survey 

Reach 4, Railway Crossing to Tuckey Rd/Sth West Hwy, Reach 4, Railway Crossing to Tuckey Rd/Sth West Hwy, Wetland ClassificationWetland Classification
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Reach 5 

 
Reach 5, Tuckey Rd/Sth West Hwy to Creek Inlet, Wetland Classification 
 

Reach 5, Tuckey Rd/Sth West Hwy to Creek Inlet, Wetland Classification

Reach 5 Middle Murray River Survey 
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Reach 6 

 
Reach 6, Creek Inlet to East Coolup Rd Bridge, Wetland Classification 
 

Reach 6 Middle Murray River Survey 

Reach 6, Creek Inlet to East Coolup Rd Bridge, Wetland Classification
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Reach 7 

 
Reach 7, East Coolup Rd Bridge to Skidmore Rd, Wetland Classification 
 

Reach 7 Middle Murray River Survey 

Reach 7, East Coolup Rd Bridge to Skidmore Rd, Wetland Classification
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Reach 8 

 
Reach 8, Skidmore Rd to Ford Crossing/Newman Rd, Wetland Classification   

Reach 8 Middle Murray River Survey 

Reach 8, Skidmore Rd to Ford Crossing/Newman Rd, Wetland Classification 
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Reach 9 

 
Reach 9, Ford Crossing/Newman Rd to Darling Scarp Rise, Wetland Classification  
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Reach 9 

 
Reach 9, Ford Crossing/Newman Rd to Darling Scarp Rise, Wetland Classification  

Reach 9 Middle Murray River Survey 
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Reach 1 

 
Reach 1, Pinjarra Weir to Massacre Site, Peel Regional Scheme 

Peel Regional Scheme Maps : Reach 1 Middle Murray River Survey 

Reach 1, Pinjarra Weir to Massacre Site, Peel Regional Scheme
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Reach 2, Massacre Site to Old Blythewood Homestead, Peel Regional Scheme

Reach 2 Middle Murray River Survey 
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Reach 3 

 
Reach 3, Old Blythewood Homestead to Railway Crossing, Peel Regional Scheme   

 Reach 3 Middle Murray River Survey 

Reach 3, Old Blythewood Homestead to Railway Crossing, Peel Regional Scheme
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Reach 4 

 
Reach 4, Railway Crossing to Tuckey Rd/Sth West Hwy, Peel Regional Scheme 

Reach 4, Railway Crossing to Tuckey Rd/Sth West Hwy, Peel Regional Scheme

 Reach 4 Middle Murray River Survey 
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Reach 5 

 
Reach 5, Tuckey Rd/Sth West Hwy to Creek Inlet, Peel Regional Scheme 
 

 Reach 5 Middle Murray River Survey 

Reach 5, Tuckey Rd/Sth West Hwy to Creek Inlet, Peel Regional Scheme
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Reach 6 

 
Reach 6, Creek Inlet to East Coolup Rd Bridge, Peel Regional Scheme 
 

Reach 6, Creek Inlet to East Coolup Rd Bridge, Peel Regional Scheme

 Reach 6 Middle Murray River Survey 
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Reach 7 

 
Reach 7, East Coolup Rd Bridge to Skidmore Rd, Peel Regional Scheme 
 

Reach 7 Middle Murray River Survey 

Reach 7, East Coolup Rd Bridge to Skidmore Rd, Peel Regional Scheme

70 |p
a

g
e



 

  71 | p a g e  

Reach 8 

 
Reach 8, Skidmore Rd to Ford Crossing/Newman Rd, Peel Regional Scheme   

Reach 8, Skidmore Rd to Ford Crossing/Newman Rd, Peel Regional Scheme

Reach 8 Middle Murray River Survey 
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Reach 9 

 
Reach 9, Ford Crossing/Newman Rd to Darling Scarp Rise, Peel Regional Scheme   

Reach 9 Middle Murray River Survey 

Reach 9, Ford Crossing/Newman Rd to Darling Scarp Rise, Peel Regional Scheme
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Middle Murray River Action Plan 

1.  Flora
Vegetation complexes in the southwest of WA are generally 
distinguished by the rainfall and soils prevalent in an area. As 
the rainfall and soils have very minor changes throughout the 
study area, there is generally very little variation of vegetation 
complexes. Outliers of this occur outside of the main channel 
of	the	Murray	River,	such	as	the	confl	uence	of	the	Marrinup	
Brook and the Murray River, where a remnant patch of 
bushland exhibits species that would be expected to be 
found in the Darling Scarp rather than in the riparian area of 
the Brook (Pers comm., Strang, 2008). The soils within the study 
area are Pinjarra plain loams with alluvial sand deposits which 
give rise to the vegetation complexes seen on the river today.

Riparian vegetation of the Murray River within the study area 
is typical of most river systems within the Swan Coastal Plain 
(Figure 1). The vegetation is dominated by an over storey of 
Eucalyptus	 rudis	 (fl	ooded	 gums),	 Melaleuca	 rhaphiophylla	
(Swamp Paperbark) and Melaleuca Preissiana (Moonah) 
with Eucalyptus callophylla (Marri) and Eucalyptus marginata 
(Jarrah) occurring higher up on the banks (Timms, 2008). 

Appendix B 

Figure 1: Typical riparian vegetation along the Middle Murray River, with  
E. rudis and M. rhaphiophylla the dominant tree species. Photo: Alex Hams

Large Shrubs such as Grevillia glabrata, Dodenea aptera, 
Viminaria juncea and Taxandria linearifolia occur widely 
throughout the study area whilst smaller shrubs such as 
Astartea fascicularis, Aotus gracillima, Acacia pulchella, 
Xanthorrhoea preissii and Hakea lissocarpa are also common 
where vegetation is still intact (Timms, 2008).

There are many other species present in the riparian area of 
the Murray River, some of which are listed on the vegetation 
surveys conducted as a part of the study. The vegetation 
surveys were conducted on several sites along the River 
channel to ascertain the composition of species in certain 
areas. The study showed that once the river descended into 
the coastal plain, the vegetation was generally quite uniform 
throughout.

Many of the properties surveyed within the study area have 
been accessed by livestock over several generations causing 
a decline in native vegetation to the extent that most of the 
riparian vegetation remaining are the older trees and larger 
shrubs with the occasional herb or groundcover. In some 
areas where fencing has been in place for an extended 
period of time, some of the remnant vegetation is still intact, 
albeit with an invasion of weeds such as pasture grasses, 
Watsonia, Cotton Bush, Apple of Sodom and Blackberry.
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2.  Fauna
2.1.  Aquatic fauna
A	study	of	fish	species	being	impacted	by	the	Pinjarra	Weir	was	
conducted alongside this study to determine if the weir had any 
adverse effects to the migration of any of the species and their 
access to upstream habitats. The study was conducted by the 
Freshwater Fish Group for Fish and Fisheries Research at Murdoch 
University.	This	study	entailed	trapping	fish	either	side	of	the	weir,	
at various stages throughout the year to determine if there was 
a barrier to migration and at what time of the year that barrier 
was prevalent.

During the study, both estuarine and freshwater species were 
trapped.	It	is	thought	that	all	of	the	freshwater	fish	and	some	of	
the	estuarine	fish	migrate	past	the	weir	at	some	point.

Of	the	Freshwater	fish	species	trapped,	all	four	were	found	to	exist	
above the weir as they either have greater swimming ability to 
“jump the weir” or traverse it during periods on inundation. These 
species	are	Freshwater	Cobbler,	Western	Minnow,	Nightfish	and	
Western Pygmy Perch (Beatty & Morgan, 2008).

Of the Estuarine species trapped, it was found that some were 
found above the weir and some have been previously recorded 
upstream	 of	 Pinjarra	 during	 other	 studies	 by	 the	Murdoch	 fish	
group. 

Figure 2: Juvenile Black Bream, caught during monitoring of the Pinjarra Weir.  
Photo: Alex Hams

It was found that Western Hardyhead is known to penetrate 
great distances upstream in the Murray River similar to the Blue-
spot Goby and therefore the weir does not reduce the overall 
distribution of these species in the Murray River (Morgan et al, 
2005). The Blue-spot Goby was recorded in considerable density 
above the weir in September and this species and the South-
west Goby were the only species that were recorded actually 
moving over the weir during February (Beatty & Morgan, 2008). 
Therefore, the Weir probably has least overall impact on these 
two estuarine species and their upstream migration over this 
small barrier would be aided by the morphological adaptation 
that	they	have,	i.e.	fused	pelvic	fins	used	for	climbing	(‘sucking’	
onto walls). 

Anecdotally, Sea Mullet have been caught and seen jumping 
above the Pinjarra Weir although they were not recorded as 
being above the weir in the recent study. White bait and Black 
Bream (Figure 2) were two estuarine species that were restricted 
in movement by the weir, however it is noted that Black Bream 
migrate upstream in late spring/early summer to spawn, hence it 
is expected that prior to the Pinjarra weir being built, Black Bream 
would have inhabited the study area. 

During	 the	 fish	 study,	 Freshwater	 Crayfish	 (Figure	 3)	 and	 Long-
necked Tortoises were also trapped, indicating that they are 
present in the study reach.

Feral	 fish	 found	during	 the	 study	 include	Eastern	Mosquito	 Fish	
Gambusia	holbrooki	and	Goldfish.	There	is	anecdotal	evidence	of	
Redfin	Perch	present	within	the	Study	area	and	they	are	certainly	
found	 further	upstream	and	 sought	after	as	a	 recreational	 fish	
species.

Figure 3: Freshwater Crayfish (Marron) caught during fish monitoring near the 
Pinjarra Weir. Photo: Alex Hams 

2.2.  Terrestrial Fauna
No	specific	studies	of	terrestrial	fauna	have	been	conducted	in	
the study area, however there were several species noted during 
site visits and foreshore assessments. These include Western Grey 
Kangaroo Macropus fuliginosus, Southern brown bandicoot 
Isoodon obesulus, Dugite Pseudonaja affinis, Tiger snake Notechis 
scutatus and Monitor Lizards. There were also many bird species 
spotted during these visits and include Spoon bill, Ibis, Cormorants, 
Rainbow Bee-eaters Merops ornatus	 (Figure	 4),	 Kingfishers	
Todiramphus sanctus, Willy wagtails Rhipidura leucophrys, Black 
cockatoos (both Red and White tailed) Calyptorhynchus banksii 
and Calyptorhynchus latirostris, Magpies Gymnorhina tibicen, 
Crows Corvus coronoides and many others.  

Figure 4: A Rainbow Bee-eater photographed near the banks of the Murray 
River during foreshore condition assessments. Photo: Alex Hams 
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Evidence of feral animals such as pigs, foxes, and rabbits living 
and/or using the river for food were abundant during site visits. 
Damage from pigs foraging for food in the eastern most section 
of the study area was very visible and highly destructive as seen 
in Figure 5.

 

Figure 5: Damage caused by feral pigs on the bank of the Murray River near 
the Darling Scarp. Photo: Alex Hams

 3.  Water Quality
Water quality in the Murray River is relatively good, due in large 
part to the middle portion of the catchment that has not been 
cleared contributing fresh water from springs and tributaries, 
thereby “shandying” the water coming out of the upper 
catchment. Water quality data collected by the Department 
of Water (formerly the Water and Rivers Commission and 
Department of Environment) at the Pinjarra gauging Station 
shows the levels of both Total Nitrogen (TN) and Total Phosphorous 
(TP) as Low (Bussemaker, et al 2004). 

Salinity in the Murray River has become an issue, particularly over 
the	past	50	years	due	to	upstream	influences.	The	salinity	of	the	
majority the waterways in the upper catchment are generally 
considered to be brackish (Johnston, 2008). The Murray River 
within the study area is considered to be marginal to brackish. 
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3. Water Quality 
Water quality in the Murray River is relatively good, due in large part to the middle portion of the catchment that has not been cleared contributing fresh water from springs and tributaries, thereby 
“shandying” the water coming out of the upper catchment. Water quality data collected by the Department of Water (formerly the Water and Rivers Commission and Department of Environment) at 
the Pinjarra gauging Station shows the levels of both Total Nitrogen (TN) and Total Phosphorous (TP) as Low (Bussemaker, et al 2004).  

Salinity in the Murray River has become an issue, particularly over the past 50 years due to upstream influences. The salinity of the majority the waterways in the upper catchment are generally considered 
to be brackish (Johnston, 2008). The Murray River within the study area is considered to be marginal to brackish.  

EC Classification Range (mS/cm) 

Fresh 0‐0.9 

Marginal 0.9‐2.7 

Brackish 2.7‐9.1 

Saline >9.1 

 

Below the Pinjarra Weir (the most downstream portion of the study area) is tidally influenced from the Peel-Harvey Estuary. Salt water wedge moves up the river system during summer causing stratification 
of the water column, resulting in a fresh water lens sitting above the salt wedge. The salinity of the salt water wedge can be almost that of sea water (Beatty & Morgan, 2008).  

Above the Weir, the river salinity is affected by inflowing water from the upper catchment area where loss of deep rooted native vegetation has caused saline groundwater to infiltrate the waterways, 
resulting in decreased water quality of downstream reaches.  

 

 

4. Indigenous Heritage 
Aboriginal people have inhabited the landscape of the southwest of Western Australia for approximately 50,000 years. During this time, traditional folklore and spiritual beliefs have developed around the 
natural features of the landscape giving importance to the connection with country. Waterways and wetlands form an integral part of the aboriginal heritage and culture, with the Waugal, a powerful 
serpent-like being forming and inhabiting all freshwater bodies (Dortch and Cuthbert, 2005). Disturbance of water sources amounts to disturbance of the Wuagal, particularly at certain times of the year, 
hence the importance of good consultation when doing restoration projects within these areas.  

The earliest inhabitants of the area were the Aborigines of the Binjareb group of Noongar people (Dortch and Cuthbert, 2005).  They lived in three main groups near the Murray River and the along the 
coastal plain. The Murray River provided sources of food, water and shelter/camping grounds as well as forming an important part of the spiritual heritage.  

Within the study area lies the site of the “Battle of Pinjarra” (known by the local groups as the ‘Massacre Site’), where in October 1834 between 30 and 40 Noongars were killed (Bradby, 1997). This site 
holds significant importance local aboriginal groups, whose ancestors were buried in nearby graves. A plaque to commemorate the event has been established at the site.  

Below the Pinjarra Weir (the most downstream portion of the 
study	area)	is	tidally	influenced	from	the	Peel-Harvey	Estuary.	Salt	
water wedge moves up the river system during summer causing 
stratification	of	the	water	column,	resulting	in	a	fresh	water	 lens	
sitting above the salt wedge. The salinity of the salt water wedge 
can be almost that of sea water (Beatty & Morgan, 2008). 

Above	 the	Weir,	 the	 river	 salinity	 is	affected	by	 inflowing	water	
from the upper catchment area where loss of deep rooted 
native	vegetation	has	caused	saline	groundwater	to	infiltrate	the	
waterways, resulting in decreased water quality of downstream 
reaches. 

4.  Indigenous Heritage
Aboriginal people have inhabited the landscape of the 
southwest of Western Australia for approximately 50,000 years. 
During this time, traditional folklore and spiritual beliefs have 
developed around the natural features of the landscape giving 
importance to the connection with country. Waterways and 
wetlands form an integral part of the aboriginal heritage and 
culture, with the Waugal, a powerful serpent-like being forming 
and inhabiting all freshwater bodies (Dortch and Cuthbert, 
2005). Disturbance of water sources amounts to disturbance 
of the Wuagal, particularly at certain times of the year, hence 
the importance of good consultation when doing restoration 
projects within these areas. 

The earliest inhabitants of the area were the Aborigines of 
the Binjareb group of Noongar people (Dortch and Cuthbert, 
2005).  They lived in three main groups near the Murray River 
and the along the coastal plain. The Murray River provided 
sources of food, water and shelter/camping grounds as well as 
forming an important part of the spiritual heritage. 

Within the study area lies the site of the “Battle of Pinjarra” (known 
by the local groups as the ‘Massacre Site’), where in October 
1834 between 30 and 40 Noongars were killed (Bradby, 1997). 
This	 site	holds	 significant	 importance	 local	aboriginal	groups,	
whose ancestors were buried in nearby graves. A plaque to 
commemorate the event has been established at the site. 

5.  European Heritage
European settlement occurred in the area in the 1830’s under 
the program known as the Peel Settlement Scheme. The Murray 
River	was	seen	as	a	major	asset	to	the	early	settlers	for	the	fine	
sedimentary soils that their cattle grazed on, the abundant 
fresh water and as a freight route. Descendants of some of the 
families that settled the area are still residing in the region with 
quite a few owning property alongside the Murray River. 

 

Figure 6: An old dairy on the banks of the Murray River. Photo: Alex Hams 

The biggest impact on the Murray River has occurred during 
the 1900’s with much of the riparian vegetation being removed 
or degraded through agricultural practices (Figure 6), most 
of the wetlands drained to some extent, logs and other snags 
being	removed	from	the	rivers	and	sediment	from	erosion	filling	
in many of the deep pools that remained (Bradby, 1997). 

The river had been used, and still is in some instances, for 
irrigation of crops and orchards with the development of 
irrigation channels and pumps. Most of the irrigation has 
ceased due to the decline in water quality, with salt from upper 
catchments impacting the irrigated lands.

Currently the majority of the landuse in the study area is zoned 
rural, however there is a patch of urban zoning surrounding 
Pinjarra townsite, and some of the surrounding properties are 
being subdivided into semi-rural lifestyle blocks. 
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6.  River Ecology
It is important when discussing management of an asset to fully 
understand the many different aspects that make up the asset 
and contribute to its diversity. River systems by nature are diverse 
and constantly evolving creatures that have many different parts 
that make up its whole structure. In terms of a River system, it is the 
combination of all of the different habitat zones that make up the 
whole river system. The majority of this information was sourced 
from Pen (1997) as well as (WRC, 2000f). 

 6.1.  Habitats
Habitats exist in the environment as a continuum, with no clear 
demarcation between distinct ‘zones’. However, for the purposes 
of illustration, different habitats are treated as discrete units. The 
variety of natural habitats present in a waterway provides the 
opportunity	for	a	diverse	array	of	flora	and	fauna	to	exist.	Major	
habitat	 zones	 include	 permanent	 river	 pools,	 riffles	 and	 runs,	
areas of terrestrial riparian vegetation on embankments and 
seasonal	floodwaters.	These	zones	are	discussed	 in	more	detail	
below.

 6.2.  River pools
River pools in optimum condition are well shaded environments, 
surrounded by dense fringing paperbark and sedge vegetation 
and containing snags and woody debris. They perform an 
important refugee role during the drier summer months when 
they often represent the only source of permanent water in 
an area. As such they act as a haven for many aquatic fauna. 
However, conditions may be extreme during this time, with 
warmer water temperatures and correspondingly lower levels of 
dissolved oxygen available. This is not necessarily the case in the 
Murray	River	as	it	flows	all	year	around	due	to	influx	of	freshwater	
from groundwater springs in the Darling Ranges.

6.3.  Riffles, rapids and cascades
These habitat types primarily serve to oxygenate the water 
column	and	also	providing	areas	of	differing	 flows,	which	can	
be critical to the survival of some species of fauna and Flora. 
The	three	habitats	are	defined	as	where	water	flows	swiftly	over	
an irregular stream bed, over and between rocks and from 
one rocky terrace to another, respectively. In the study area, 
riffle	 zones	 characteristically	 are	 dominated	 by	 flooded	 gum,	
paperbarks, and sedges.

6.4.  Runs and low flow channels
Runs are commonly described as long reaches of unobstructed 
stream	flow	where	the	water	surface	is	flat.	In	the	south	west,	runs	
are	further	defined	as	the	low	flow	channels	that	wind	across	the	
floodway	between	pools.	Often	the	 low	flow	channels	are	well	
supported and overhung by riparian vegetation.

 6.5.  Floodplains
In	 general	 terms,	 floodplains	 are	 broad	 areas	 of	 low	 flat	 land	
adjacent	 to	 the	 main	 floodway	 of	 the	 river.	 These	 areas	 are	
characteristically	 inundated	 by	 floodwater	 to	 some	 degree	
each year, creating a seasonal habitat utilised by a variety of 
organisms for feeding and reproduction. Floodplains may also 
form part of wider wetland systems, which become swampy in 
the winter months, either from rising groundwater or a buildup 
of rainwater over impervious clay layers. Often considered as 
distinct	from	the	main	river	channel,	floodplains	are	an	important	
component of the river ecosystem, allowing for the exchange of 
water, nutrients and fauna between the two zones. Much of the 
Murray River Floodplain has been highly disturbed, threatening 
the exchange process and a critical habitat zone (Figure 7).

Figure 7: Floodplain on the Murray River. The main channel can be seen in the left with the flood plain in the centre and bank rising on the right. Photo: Alex Hams
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7.  Habitat elements
Habitat elements are the components of the riverine ecosystem 
that combine to form the different habitats. Some of the common 
elements are outlined below.

 7.1.  Riparian vegetation
Riparian vegetation is an important habitat element, providing 
shading throughout the year. Riparian vegetation in the south 
west area is commonly composed of eucalypt, peppermints 
and paperbarks over sedges and rushes, a mixture that serves 
to contribute oily, tannin-rich leaves and twigs to the water 
column. As such, riparian vegetation is an important source of 
energy for the waterbody in the form of organic debris and leaf 
litter. Riparian vegetation also provides a corridor for migration 
of terrestrial animals, particularly in a fractured landscape that is 
prevalent in the study area.

 7.2.  Large woody debris
Large woody debris and snags are collectively described 
as large pieces of wood (branches, whole limbs, trees) that 
are either submerged, semi-submerged or exposed within a 
waterway (Figure 8). Large woody debris serves to alter and slow 
the	 flow	 of	 water;	 thereby	 creating	 a	 range	 of	micro-habitats	
based on eddies and isolated still/turbulent zones generated by 
altered	flow	regimes.	The	presence	of	Large	woody	debris	further	
increases the surface area of the river ecosystem, adding to 
woody habitat used by certain species for all or part of their life 
cycle (WRC, 2000h).

Figure 8: Large Woody debris provides a range of habitats with areas of fast 
and slow moving water and protection from predators. Photo: Alex Hams

 7.3.  Shade
The	 shading	 provided	 by	 riparian	 vegetation	 is	 a	 significant	
habitat element, lowering water temperatures and providing 
respite from the sun for many aquatic animals. It is also used to 
provide cover from predators above (Figure 9).

 

Figure 9: Shade from fringing vegetation providing cover to aquatic fauna and 
keeping water temperatures low. Photo: Alex Hams

 7.4.  Aquatic vegetation
Plants	that	are	submerged	in,	floating	on	or	emerging	from	the	
water are classed as aquatic vegetation. Dense riparian tree 
canopies mean that such vegetation is scarce in south west 
rivers, with overhanging vegetation shading out aquatic plants. 
Where present, aquatic vegetation provides a specialist habitat 
for certain fauna. With the decline of riparian vegetation in 
sections of the Murray River, this shading is no longer as prevalent 
and hence giving rise to increase in Aquatic vegetation.

 7.5.  Leaf litter
Leaf litter becomes a habitat element in areas of still or slightly 
flowing	water,	forming	an	important	microhabitat	for	a	range	of	
aquatic organisms. As mentioned before the leaf litter falling into 
the waterway provides energy to the system and releases tannins 
that help reduce water temperatures and provide protection to 
aquatic fauna.

 7.6.  Rocks and stones
While not as dominant as vegetation in south west rivers, rock 
and stone also form an integral habitat element. The presence of 
rocks and stones in a waterway creates a range of microhabitats, 
limits the growth of vegetation over the water column, thereby 
aiding in light penetration, and helps in oxygenation of the water 
(Figure	10).	Rocky	riffles	also	assist	in	slowing	the	flow	of	the	river	
and are prevalent in the eastern section of the study area. 

 

Figure 10: A pool riffle sequence providing rocky habitat zones in the Murray 
River as well as oxygenating the water. Photo Alex Hams  
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