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Executive Summary

In mid-1996, the Western Australian Department of Conservation and Land
Management, using funds from the National Wetlands Program of Environment
Australia (Biodiversity Group), engaged Wetlands International - Qceania to
undertake a project on Management Planning for Ramsar sites in the Kimberley
region.

The Department has responsibility for implementing the Convention on Wetlands
(Ramsar Convention) in Western Australia. Four wetland sites in the Kimberley are
listed under the Convention: Lakes Argyle and Kununurra; the Ord River
Floodplain; Roebuck Bay; and Eighty Mile Beach. The project work specifications
also called for investigations at Lake Gregory, a potential Ramsar site.

A team comprising Wetlands International - Oceania, the Environmental Research
Institute of the Supervising Scientist, a consultant on Aboriginal issues and
Department officers conducted site visits and consultations during June-July 1996.

This report presents information on the Ramsar Convention, including wise use
principles, management planning, designing a monitoring program and change in ~
ecological character. Comprehensive descriptions are provided for each Ramsar
site: for management purposes Lakes Argyle and Kununurra, and Eighty Mile
Beach and Mandora Marshes (part of the Eighty Mile Beach Ramsar site), are
treated separately. Information for each site covers biological attributes, cultural
values, tenure and management regime, threats to the site and detailed
recommendations for the site.

Site-specific recommendations are grouped into sets of actions proposed for the
Kimberley Ramsar sites and Lake Gregory, in line with obligations under the
Ramsar Convention: description of ecological character of sites; monitoring
changes in ecological character; and management to minimise adverse impacts
caused by human activities. The actions are addressed to the Department's
Kimberley Regional Manager, District Managers and/or Regional Ecologist.

The need to clarify planning and management responsibilities at all sites is
paramount. In particular, cooperative arrangements should be established with the
WA Water and Rivers Commission in regard to Lakes Argyle and Kununurra.

Marine Park proposals are relevant o management planning at Ord River
Floodplain, Roebuck Bay and Eighty Mile Beach. Proposed actions cover linkage of
the two processes, inter-departmental communication, clarification of site
boundaries, and contingency plans.

Urgent management action is needed at the springs within Mandora Marshes to
reduce degradation caused by domestic cattle. This action includes consultations
with pastoralists, site mapping, fencing, and procedure for advising Environment
Australia of changes in ecological character of the site.

In regard to Lakes Argyle and Kununurra, which are artificial waterbodies, the
Department is urged to undertake long-term research, especially on the
relationship of water-levels, biota and impact of cattle grazing at Lake Argyle. The



10.

11.

12.

13.

Ramsar Information Sheet for Lake Kununurra should be updated in view of
changes that have occurred in the biota.

At regional level, specialist advice is needed to develop a program to monitor
changes in the ecological character of all Kimberley Ramsar sites.

In regard to the interests of Aboriginal people in the Ramsar sites, which include
Native Title claims over most of the sites, it is proposed that the Regional Manager
ensure inclusion of those interests in discussions on management planning.

It will be necessary to clarify the boundaries of each Ramsar site and make
adequate maps available to site managers and Environment Australia.

In terms of short-term implementation of proposed actions, it is suggested that the
Department use the Kimberley Regional Management Plan as a means to
progressing some of the actions. Meanwhile, the Department could seek support
through State/Commonwealth consultations on the Natural Heritage Trust and
through the National Wetlands Program, for implementation of obfigations under
the Ramsar Convention.



Management Pfanning for Ramsar Sites in the Kimberley Ragion of Western Australia)

1.0 Introduction

The Western Australian Department of Conservation and Land Management has
initiated management planning exercises for Internationally Important Wetlands (known
as Ramsar sites) in the Kimberley region of Western Australia. The provision of
management plans for Ramsar sites is a national obligation under the Ramsar
Convention for Internationally important Wetlands'. The Department of Conservation
and Land Management is working towards fulfilling this obligation with support from the
National Wetlands Program which is administered by the Wetlands, Waterways and
Waterbirds Unit of Environment Australia (Biodiversity Group).

A summary of the work specifications and approach taken is presented below. This is
followed by a summary of key aspects of the Ramsar Convention and an overview of
the current Ramsar sites in the Kimberley.

1.1  Work Specifications

The initial phase of the management planning process has involved the collection and _
assessment of data and information on the management status of four existing
Ramsar sites in the Kimberley (Lakes Argyle and Kununurra, Ord River Floodplain,
Roebuck Bay, Eighty Mile Beach). The consultants were also requested to prepare
information on Lake Gregory which is not at present a Ramsar site. The ecological
tasks were undertaken by personnel from Wetlands International - Oceania and from
the Environmental Research Institute of the Supervising Scientist under contract to the
Department of Conservation and Land Management, A specialist consultant also
formed part of the team to address issues for Aboriginal people. An abbreviated form
of the work specifications is presented below (see Appendix 1 for the complete
version).

A thorough assessment of the management status of the five sites was required,
taking into account the Ramsar Convention guidelines on management planning and
recommendations on the éssential character of wetlands and the need for zonation
within wetland reserves. To achieve this goal the following process was agreed with
the Department in regard to the work specifications:

* Advise and consult with relevant landholders and Aboriginal groups regarding the
management planning study and the implications under the Ramsar Convention for
these areas.

+ Undertake a thorough analysis of existing and potential threats to the ecological
character of these sites from activities occurring, or proposed, at or near the site
and within the surrounding catchment.

« Assess the cultural heritage significance of each of the wetlands.

-« Assemble information needed as background for the preparation of management

plans for these sites.
s [dentify critically important investigations or other actions required prior to
preparation of plans for these sites.

' Official title: Convention on Wetlands of International Importance Especially As Waterfow! Habitat

Introduction ’ 1



Management Planning for Ramsar Sites in the Kimberley Region of Westarn Australia)

Much of the information for this analysis was derived from a thorough search of the
literature backed by consuitation with landholders, Aboriginal groups and technical
experts. This included information previously coilated for the nomination of the four
Ramsar sites in 1990 (Department of Conservation and Land Management 1990} and
from the Directory of Important Wetlands in Australia (Australian Nature Conservation
Agency 1996). Information on the Ramsar Convention was also available from
published sources (e.g. Davis 1993, 1994; Finlayson 1996a, 1997; Dugan 1990) and
liaison with personnel familiar with the operation of the Convention and the
development of various guidelines and procedures for promoting the conservation and
wise use of wetlands at a global scale.

The potentially contentious issue of land ownership and access was handled by prior
consultation and in collaboration with the Department of Conservation and Land
Management personnel in the field. Great effort was taken to contact local
communities and address the work specification covering consultation and the
provision of advice. This was regarded as a two-way process and the results have
been incorporated in the analysis presented below.

zcological Fieldwork

The fieldwork component of the investigations was undertaken in June and July 1996. .-
ft was divided into East and West Kimberley components. The East Kimberley
wetlands (Ord River Floodplain, Lake Kununurra, Lake Argyle) were visited during 25
June to 2 July. Fieldwork was conducted at the West Kimberley wetlands (Roebuck
Bay, Eighty Mile Beach, Mandora Marshes) during 4-9 July. Lake Gregory was not
visited.

The Department's Kimberley Regional Ecologist (Gordon Graham) and Principle
Research Scientist with wetland responsibilities (Jim Lane) accompanied the two
consultant ecologists to meetings and during the fieldwork. At Broome the
Department's Conservation Officer {Tim Willing) also accompanied the team and
contributed extensive local knowledge.

Fieldwork on Issues for Aboriginal People

This preliminary investigation covered the following issues:

« Native Title claims over or adjacent to the wetlands

» Documented sites of cultural significance for Aboriginal people

+ Issues of importance for Aboriginal people associated with the management of
the wetlands

¢ Investigations required prior to the preparation of management plans for the
wetlands

» Recommendations for appropriate procedures for future consultations with
Aboriginal people related to the development of management plans

+ Recommendations for appropriate strategies for the resolution of possible
conflicts.

Preliminary research was undertaken in Perth to identify areas under claim through the
National Native Title Tribunal, cultural sites registered with the Heritage and Culture
Division of the Aboriginal Affairs Department and information from the Heritage
Commission on the Register of the National Estate.

Field consultations took place during 1-3 July in Kununurra and 4-9 July in Broome.

Infroduction 2
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The information gained from the combined ecological and cuttural investigations is
presented below in the form of an analysis of each site and then specific
recommendations,

1.2 The Ramsar Convention

The conservation and wise use of wetlands has received considerable attention in
recent years. The Ramsar Convention for Internationally Important Wetlands? has
been at the forefront of this effort. The Convention was formulated at a meeting in the
lranian city of Ramsar in February 1971 and came into force in December 1975, As
such, it is the first of the modern global inter-governmental treaties on conservation
and wise use of natural resources. Australia was the first Contracting Party to the
Convention and in 1996 hosted the Sixth Conference of the Contracting Parties in
Brishane.

The official contact point for the Ramsar Convention within Australia is the Wetlands,
Waterways and Waterbirds Unit of Environment Australia (Biodiversity Group) which
maintains links with State/Territory governmental agencies with specific responsibilities
for wetland management. Environment Australia only exercises direct control over
Ramsar matters on Commonwealth land. In Western Australia the responsible agency ~
is the Department of Conservation and Land Management which joins other States

and Territories in regular informal and formal discussions on the Ramsar Convention.

Contracting Parties to the Convention have an obligation to promote the conservation

of all wetlands within their territory through a range of actions (Davis 1994):

+ Completing wetland policies and promoting the wise use of wetlands

» Nominating specific sites to the List of Wetlands of International Importance and
continually monitoring them to ensure that they retain their special ecological
characteristics

« Promoting capacity building and technology transfer through the training of wetland
managers

+ Consulting with each other, particularly in the case of shared wetlands, water
systems or resources such as migratory birds.

To assist Contracting Parties to meet this obfigation the Convention has approved
resolutions and recommendations and provided guidelines on specific subjects such as
wetland policies and planning, criteria for listing wetlands of international importance,
an information sheet for listing a site, monitoring and change in the ecological
character of important sites. These are briefly described below with much of the
information available in The Ramsar Convention Manual (Davis 1994).

1.2.1 Wise Use

A major feature of the Ramsar Convention is the promotion of the wise use of
wetlands. Guidelines to assist Contracting Parties in making wise use of their wetlands
have been prepared (Davis 1993) and a definition of Wise Use was adopted in 1987:
The wise use of wetlands is their sustainable utilisation for the benefit of
humankind in a way compatible with the maintenance of the natural
properties of the ecosystem.

* Official title: Convention on Wetlands of International Importance Especially As Waterfowl Habitat

Intreduction 3



Management Planning for Ramsar Sites in the Kimberley Region of Western Australia)

In the Australian context, land use (including wetlands) is conducted under a National
Strategy for Ecolegically Sustainable Development (Commonwealth of Australia 1992)
that aims to meet the needs of people today whilst also canserving the ecosystems for
the benefit of future generations. Thus, land use must effectively integrate economic,
environmental, and social considerations and link these to inter-generational equity and
adopt a precautionary approach for preventing environmental degradation. Intricately
linked with the National Strategy for Ecologically Sustainable Development is the
National Strategy for the Conservation of Australia's Biological Diversity (Anon. 1994). In
line with the Cenvention on Biological Diversity this strategy aims to “protect biological
diversity and maintain ecological processes and systems'.

The guidelines for the implementation of wise use are found in Davis (1993} and were
summarised by Finlayson (1996a) and are shown in Table 1. The guidelines provide
underlying principles.

Table 1 Summary of the key issues contained within the Ramsar Convention
guidelines for the wise use of wetlands (based on Finlayson 1996a).

Establishment of national wetland policies

» Establish and/or develop institutional and organisational arrangements

Develop a coordinated national approach

Establish working groups or advisory boards

Develop and implement policy/legisiation and other appropriate measures

Periodically review existing legislation

* |0 |siae

Develop and implement general wise use legislation

Develop and implement legislation for specific wetland sites

» Periodically review judicial arrangements

¢ Develop cross-border cooperation and management arrangements

Improved knowledge of wetlands and their values

* Undertake and maintain an inventory of wetlands and their values

Monitor changes in the ecological character of wetiands

Support research in areas of management priority

Undertake training for implementing wise use of wetlands

LR BN NN ]

Develop education and public awareness pregrams to promote the wise
use of wetlands

Action at particular sites

* _Incorporate an inter-disciplinary approach

¢ Consider human activities under local circumstances

» Integrate management planning at a catchment leve|

» Adopt or refine technologies to ensure wise use

1.2.2 Wetland Policies

Implementation of wise use requires the development of a coordinated approach on a
national or regional scale. This can be done with the establishment of wetland policies
and appropriate institutional and administrative arrangements. Of considerable
importance is the involvement of local people in the decision making process related to
wetland use.

Introduction 4
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Legislation can be used to promote policies that aid the implementation of wise use. It
may also be necessary to undertake periodic reviews of existing legislation before
developing new pieces. Legislation could cover general issues such as a permit
system for activities affecting wetlands, zoning for particular uses, environmental
impact assessment and monitoring, management agreements and financial incentives.
it could also cover specific sites such as ecologically sensitive areas or reserves.

1.2.3 Management Planning

A management plan or agreement provides the basis for maintaining the ecological

character of a wetland and to allow wise use of the resources by various owners,

occupiers and interested parties. The management planning process provides this

overall agreement and is underpinned by a number of considerations:

*» ltis a way of thinking which involves recording, evaluating and planning and is
subject to constant review and revision and is therefore flexible and dynamic

 ltinvolves the three basic steps of describing, defining objectives and taking
necessary actions

* Preparation of an elaborate plan is not an excuse for inaction or delay

» Review of the plan may lead to revision of the site description and operational
objectives

+ It should be a technical, not a legal document, although it may be supported by
appropriate legislation.

Although conditions vary at individual sites the general considerations may be applied

worldwide.

The format of a plan may need to meet various legislative requirements, but it wil
generally contain a preamble and three major sections: description of the site:
evaluation and objectives; and action plan/prescriptions. Technical staff will normailly
participate in all three stages with policy staff reviewing the first two stages before
approving finance and implementation of the third stage. A summary of the
recommended components of each stage is given in Table 2.

1.2.4 Criteria for Listing Wetlands of Internationai Importance

When joining the Convention a Contracting Party is obliged to designate at least one
site for inclusion in the List of Wetlands of international Importance. At any time a
Contracting Party may add wetlands to the List, or extend the boundaries of those
already listed. Under urgent national interests the boundaries may also be restricted or
the site removed from the List. However, restrictions or deletions should be
compensated for by the creation of additional sites or the protection of an equivalent
area of similar habitat.

To assist Contracting Parties to designate sites of international importance a set of
criteria have been drawn up. The current criteria are presented in Table 3. The last
change to the criteria was in 1996 with the inclusion of specific criteria based on fish.
At the same time it was arranged for the entire set of criteria to be reviewed.

A wetland can be listed as internationally important if it meets one of the criteria.

Guidelines for assessing the suitability of wetlands against the criteria have also been
prepared.
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Table2 Recommended components of a management plan for a Ramsar site
(Davis 1994),

Preamble
» Concise statement of broad governmental policies concerned with
production and implementation of the plan.
» Statement of the broad Ramsar obligations of maintaining the ecological
character of a listed sites, making wise use of all wetlands, and
establishing nature reserves at wetlands.

Description
+ Establishes the basis for monitoring to identify any subsequent changes at
the site

Evaluation and Objectives
» Evaluation
* Assessment of the major features of the sites including its
biological diversity, naturainess, history, social and economic
value, recreational uses and potential for improvement.
e long-term management objectives
+ Concise expression of intent and derived from the evaluation
process.
e Factors influencing achievement of long-term objectives
» Internal natural factors such as vegetation succession and
variations in water level
» Internal human-induced factors such as spread of invasive alien
species, erosion, disturbance and pollution
» External natural factors such as climate change, variations in
currents and sea ievel
+ External human-induced factors such as diversion of water,
increased sedimentation and pollution
» Factors arising from legislation or tradition such as treaties or
access rights
+ Physical considerations such as inaccessibility
» Available resources such as finance and a skilled workforce
» ldentification of operational objectives
» Taking into account the influence of factors that affect the
achievement of long-term objectives
» Establishment of the limits of acceptable change
Action Plan/Prescriptions

*  Workplan
+ Provides management options derived from the operational
objectives
s Projects

» Provides prescriptions to achieve the individual tasks to achieve
the operational objectives
» Establishes record keeping and administrative processes
«  Work programs
» Derived from the individual projects

* Reviews
» Assessment of the success of the workplan, projects and work
program
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Criteria for identifying wetlands of international importance (Davis
1994).

1. Criteria for representative or unique wetlands
A wetland should be considered internationally important if:

it is a particularly good representative example of a natural or near-
natural wetland, characteristic of the appropriate biogeographical region;
it is a particularly good representative example of a natural or near-
natural wetland, common to more than one biogeographical region;

itis a particularly good representative example of a wetland, which plays
a substantial hydrological, biological or ecological role in the natural
functioning of a major river basin or coastal system, especially where it is
located in a transborder position;

it is an example of a specific type of wetland, rare or unusual in the
appropriate biogeographical region.

2. General criteria based on plants or animals
A wetland should be considered internationally important if;

L

it supports an appreciable assemblage of rare, vulnerable, or
endangered species or subspecies of plants or animals, or an
appreciable number of individuals of any or more of these species;

it is of special value for maintaining the genetic and ecological diversity
of a region because of the quality and peculiarities of its flora and fauna;
itis of special value as the habitat of plants or animals at a critical stage
of their biological cycle:

it is of special value for one or more endemic plant or animal species or
communities.

3. Specific criteria based on waterfowl
A wetland should be considered internationally important if:

it regularly supports 20,000 waterfowl:

it regularly supports substantial numbers of individuals from particular
groups of waterfowl, indicative of wetland values, productivity or
diversity;

where data on populations are available, it regularly supports 1% of the
individuals in a population of one species or subspecies of waterfowl.

4. Specific criteria based on fish
A wetland should be considered internationally important if:

it supports a significant proportion of indigenous fish subspecies, species
or families, life-history stages, species interactions and/or populations
that are representative of wetland benefits and/or values and thereby
contributes to globat biological diversity:

it is an important source of food for fishes, spawning ground, nursery
and/or migration path on which fish stocks, either within the wetland or
elsewhere, depend.
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1.2.5 Information Sheet for Listing a Site

The Information Sheet on Ramsar Sites is the means by which Contracting Parties
present information for the list of important sites. It provides an internationally
standardised format for describing wetlands and is accompanied by an explanatory
note, guidelines for completing the sheet and the Ramsar classification system for
wetland types. Where the sheet can not be completed it is requested that particular
attention is given to the sections on conservation measures, functions and values and
criteria for designation. A detailed map, preferably at 1:25 000 or 1:50 000 scale is also
requested with the sheet.

The sheet requests the following information:
+ name of the wetland
location coordinates
area
wetland type
physical and ecological features
protection status
ownership
conservation measures
land use in and around the wetland -
threats and disturbances in and around the wetland
physical and social values
noteworthy fauna and flora
research and educational information

® & & & & = 2 ° & B

Contracting Parties are requested to update the information sheet every six years for
monitoring purposes. The sheet is now also being used as the basis for describing the
baseline ecological character of a site. It is recognised that the sheets will only provide
a snap-shot in time, but they contain the minimum level of information necessary for
determining management steps to maintain the ecological character of a listed site.

1.2.6 Designing a Monitoring Program

In order to detect actual or potential change in ecological character, regular monitoring
is required. For the purpose of the Convention monitoring has been defined as:

‘the process of measuring change in ecological character in any wetland over

a period of time.”

Monitering differs from general surveillance in that there is a specific reason and
method for collecting particular data or information. Whilst monitoring is considered
necessary it does not need to be overly sophisticated or expensive. Many monitoring
techniques are available and the emphasis should be placed on relevance and
applicability to the site concerned. Ideally, the relevance to the site would be contained
within a plan of management that provides the institutional means of responding to any
adverse change detected by the monitoring program.

1.2.7 Change in Ecological Character
Integral to the conservation and wise use of wetlands is the maintenance of the

ecological character of the wetland. A working definition of ecological character was
adopted in 1996. '
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The ecological character is the structure and inter-relationship between the
biological, chemical, and physical components of the wetfand, These derive
from the interactions of individual processes, functions, attributes and values
of the ecosystem(s).

As mentioned above, the ecological character of a site is described using the
Information Sheet on Ramsar sites and every six years the information is verified.
Assessment of the ecological character should be linked to the criterion or criteria
fulfilled by the site at the time of designation as internationally important. This indicates
certain values of the wetland which might be lost as a result of an adverse change in
the ecological character. Changes in the ecological character should be assessed
against the baseline status presented in the information sheet, together with any
information which has been received subsequently. A working definition of change in
ecological character was also adopted in 1996.

Change in ecological character of a wetland is the impairment or imbalance

in any of those processes and functions which maintain the wetland and its

products, attributes and values.

The Montreux Record is the principal tool of the Convention for highlighting those sites
where an adverse change in ecological character has occurred, is occurring, or is likely
to occur, and which are therefore in need of priority conservation attention. This
information is maintained as part of the Ramsar database and is subject to continuous
review.

Placement of a site on the Montreux Record is done at the behest of the Contracting
Party concerned. Information may be derived from non-governmental sources, but this
is then passed to the Contracting Party for assessment. To assist Contracting Parties
in making this assessment a voluntary questionnaire (Appendix 2) has been prepared.
The questionnaire contains a basic set of information for assisting the Contracting
Party to assess whether or not a site should be placed on this Record. Once a site is
placed on the Record the Contracting Party is requested to take remedial action,
noting that in some instances, this may take a number of years to achieve. At any
stage the Contracting Party can remove the site from the Record.

1.3 Overview of Ramsar Sites in the Kimberley

The four Ramsar sites in the Kimberley were added to the List of Wetlands of
International Importance in June 1990, Table 4 presents a summary of the information
provided in the description of the sites in 1990 (Department of Conservation and Land
Management 1890} and reproduced for the Fifth Conference of the Contracting Parties
(Jones 1993). A thorough description of each site was not undertaken as a part of this
investigation, but specific features with management relevance have been identified in
each of the site assessments.

The four sites were nominated to be designated on the List of Wetlands of International
Importance on the basis that they meet a number of criteria (Table 5). The habitats of
these wetlands vary from the mangroves and freshwater seasonally flooded lagoons
on the Ord River Floodplain, the sandy beach and the Mandora Marsh palaeo-drainage
system of the Eighty Mile Beach listing, and the tropical marine embayment of
Roehuck Bay.
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Table 4 Summary description of the four Ramsar sites in the Kimberley
region (information from Department of Conservation and Land
Management 1990, Jones 1993).

Site Description Location Area
(ha)
Ord River Mangroves and saitflats, 50 km NW of 130 000
Floodplain | seasonally flooding plains and Kununurra
permanent freshwater lagoons. Eastern Cambridge
Gulf
15° 15'S 128° 22'E
Lakes Deep lakes and fringing Near Kununurra 150 000
Argyle & inundated grassland and 16° 20'S 128° 42°E
Kununurra | emergent macrophytes and {rees.
Roebuck Sand beach, shrubland, mudfiats | Near Broome 50 000
Bay and mangroves, and grass plains. | North-west coast of
"WA
18° 07'S 122° 16’E
Eighty Mile | White sand beach fringed by Between Cape 125 000
Beach sand dunes and mudflats, and Missiessy and Cape
salt marshes. Keraudren
North-west coast of
WA
19° 31'S 120° 48'E

The Ord River Floodplain and Lakes Argyle and Kununurra also met the general
criteria based on plants and animals, especially that for supporting an appreciable
assemblage of species with the mangroves of the former being a particular feature.
Roebuck Bay and Eighty Mile Beach are also very important sites for shorebirds,
including many that migrate to the Northern Hemisphere, and thus meet both the
general criterion of being of special value for waterbirds at a critical stage of their
biological cycle and the specific criteria for waterfowl numbers. (This area regularly
supports over 500 000 birds, most of them migratory.) Thus overall the Kimberley
Ramsar sites are considered internationally important on the basis of all three criteria
in use at the time of nomination (the fish criteria were not used before March 1996).

For the purposes of this report the “Lake Argyle and Kununurra” site has been
considered as two sub-sites. Lake Argyle and Lake Kununurra are two permanent
wetlands that have been formed by dams across the Ord River, Lake Argyle is the
main catchment dam while Lake Kununurra is a downstream diversion dam to direct
water on to the irrigation areas around Kununurra. As such, when considering
management of these wetlands it is appropriate to consider them separately.

The “Eighty Mile Beach” site has also been divided into two sub-sites:; Eighty Mile
Beach and the geographically separated Mandora Marshes.

Separate treatment of these four wetlands in this report was discussed and agreed

with the Department of Conservation and Land Management during the fieldwork
phase.
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Table 5 Nominations details for the Ramsar-listed Wetlands in the Kimberley

Ramsar Criteria Ord River l.akes Argyle and Roebuck Bay Eighty Mile Beach
Floodpiain Kununurra

Criteria for representative or unique wetlands:
Good example of specific type of wetland Yes Yes Yes
characteristic of its region

General criteria based on piants or animals:
2(a) Assemblage of rare, vulnerable or endangered Estuarine crocodile |{Freshwater Crocodile
species or appreciable numbers Zitting Cisticola

2(b) Special value for maintaining the genetic and Mangrove habitat
ecological diversity of a region

2(c) Habitat at critical stage of biological cycle Shorebird migration | Shorebird migration

Specific Criteria based on Waterfowl:
3(a) Regularly supports 20 000+ waterfowl Waterfow! Shorebirds Shorebirds

3(b) Substantial numbers indicative of wetland Waterfow!
values, productivity or diversity

3(c) more than 1% of waterfowl population : Shorebirds Shorebirds
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2.0 Lake Argyle

Located at 16° 15° S, 128° 45’ E, Lake Argyle lies in the north Australian monsoon
tropics (Fig.1). The mean annual rainfall throughout the catchment, ranging from 439
mm to 720 mm (Ruprecht 1995), is essentially restricted to a very hot, humid ‘wet’
season from December to March. Wet season rainfall is rarely uniform throughout the -
season or across the landscape. It is characterised by a predominance of temporally
irregutar, spatially restricted, high intensity convection storms to which are added
annually unpredictable but more extensive rainfall events from tropical depressions
associated with decaying cyclones. The weather during the middle of the dry season is
desert-influenced, being very dry and cool and dominated by persistent south-easterly
trade winds. Overall, potential evaporation is over four times the mean annual rainfall
thus highilighting the net aridity of the region.

2,1 Physical Attributes

Lake Argyle is an artificial lake formed by a dam across the Ord River. It was created

in 1972 as the storage reservoir for the Ord River Irrigation Area downstream (Western_
Australia Department of Agriculture 1995). Lake Argyle is the largest freshwater body

in northern Australia, with depths up to 45 m. It is a unique freshwater resource in a
region where the majority of waterbodies either dry out or become much diminishéd
during the long dry season each year.

The lake has a spillway located 7 km north-east of the dam. Up till 1995 spillway
overflow occurred when the lake height was above 86.7 m AHD (Australian Height
Datum). During the 20 years prior to 1995 the lake only fell below the level of the
spillway on 4 occasions (Water Authority data). In late 1994 the spillway overflow level
was increased by 6 m to accommodate increased water use for hydro-electric power
generation (Western Australian Department of Agriculture 1995). This is expected to
raise the average lake height by about 1 m (Western Australian Department of
Agriculture 1995). The lake has only achieved a flood height greater than the new
spillway overflow height on about four occasions in the last 20 years, Unlike the old
spillway the new one has a foot valve which releases a small flow down Spillway Creek
when the lake is below the overflow height.

The mean annual flood height of the lake throughout the 20 year period prior to 1995
was almost 90 m AHD (Water Authority data). However given the highly variable
annual rainfall there was considerable variation about this mean. The maximum flood
height recorded during this time was 87.3 m AHD in 1982 while a minimum flood height
of 83 m AHD occurred in 1990. The constancy of annual flood heights from year to
year is possibly an important determinant of aquatic plant life in the lake. During the 20
year period from 1976 to 1996 the flood height of one year has been within 1 m of the
flood height of the succeeding year on only eight occasions. Furthermore the
difference between maximum flood heights in successive years has been greater than
5 m on five occasions.

Lake Argyle 14
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In a seasonal context the annual total drawdown of water from Lake Argyle prior to
1995 has been around 4-5 m/year (Water Authority data). This draw-down comprises
water used for irrigation, evaporative loss and runoff down the spillway. With increased
water use arising from expansion of the Ord Irrigation Area the annual seasonal
fluctuation of the lake may increase.

The surface area of Lake Argyle changes dramatically within and between years. This
is due as much to variation in annuali rainfall as it is to the characteristics of the
hinterland. While the western shores of the lake are dominated by the steep, rocky
slopes of the Carr Boyd ranges, the landscape along the eastern and southern shores
is very flat with extensive areas having slopes of less than 1 in 500. Relatively small
changes in the lake water level can thus cause large changes in the area flooded. At
the new spillway height the lake covers some 980 km? while at its maximum flood
height this could increase to around 2 072 km? (Western Australia Department of
Agriculture 1995).

The catchment of Lake Argyle has an area of around 46 000 km- (de Salis 1993).
Steep dissected ranges of sandstone, metamorphosed sandstone, quartzites and
schist characterise the upper reaches of the catchment while along the expansive Ord
river valley, upstream of the lake, highly erosion-prone mudstones and limestones
occur {de Salis 1993, Traves 1955, Stewart ef al. 1970). -

The major rivers draining into the lake are the Ord, the Bow and the Behn.
Contemporary (post-European settlement) sediment levels (Kata 1878) in the
discharge from these rivers are high due to extensive soil disturbance throughout the
catchment from pastoral use. Sediment yields are greatest during the early haif of each
wet season when unprotected dry surface soiis are exposed to sudden, intensely
erosive, deluges of rain associated with thunderstorms. Sediment discharge into L.ake
Argyle is at present estimated to be 24 million tonnes/year (Ruprecht 1995). At the pre-
1995 spillway height 30 per cent of the storage volume of Lake Argyle was expected to
be filled with alluvium within 100 years. With the new spillway 33 per cent of the lake is
expected to be filled by sediment in around 184 years (Ruprecht 1995). Water of the
lake, particularly in the southern regions, in the vicinity of riverine discharge is highly
turbid throughout the wet season. During the dry season water clarity improves greatly.
Deltas are forming wherever riverine discharge occurs around the margin of the lake.

2.2 Biological Attributes

2.2.1 Flora

The process of establishment of aquatic and riparian plant communities in and around
Lake Argyle throughout its (brief) 25 year history has not been documented.

An immediate consequence of the creation of the lake was large scale flooding of dry
land environments which were formerly vegetated mostly by semi-arid open woodland
and grassland plant communities {(Gardiner 1945, Perry 1970). Flooded areas that
previcusly supported woodland communities provide a legacy of dead emergent trees
in shallower parts of the lake (Photograph 8). While these continue to offer breeding
and roosting opportunities for semi-aquatic fauna, in the fong term this resource will
decline.
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Photograph 1 Aerial view of islands in Lake Argyle
(28 June 1996, Doug Watkins)

Photograph 2  Aerial view N across Lake Argyle from above Lily Spit.
Note limited growth of shrubs and trees along the shoreline.
(28 July 1996, Doug Watkins)

Lake Argyle 17




Management Planning for Ramsar Sites in the Kimberley Region of Western Australia

Photograph 3  Boat launching area near the Lake Argyle dam wall.
, Doug Watki
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F’hotégraph 4 ~ Aerial view of aquaculture enclosures,
adjacent to the Lake Argyle Tourist Village.
(28 June 1996, Doug Watkins)
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Photograph 5  Small island near Djibigam Gorge.
Note no development of fringing vegetation.
(1 July 1996, Doug Watkins)

Photograph 6  Bullanyin Island, showing the wash zone caused by wave action and
changes in water levels.
(1 July 1996, Doug Watkins)
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Photograph 7 Extensive mats mainly of Potamogeton tricarinatus and Vallisneria
spiralis near Lily Spit.
1 July 1996, Doug Watkins)

Photograph.8  Shallow water on western shore near Flying Fox Creek.
Note dead eucalypts in the water, mats of Pseudoraphis spinescens and fringing
acacia stands. (2 July 1996, Doug Watkins)
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Photograph 9  Western shore near Flying Fox Creek.
(9 July 1996, Doug Watkins).
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htoraph 10 Jim Ln,rdon Graham and Kym Brennan on the eastern
shoreline near Grass Castle Plains.
(9 July 1996, Doug Watkins).
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Photograph 11 ‘Island” of river redgum Eucalyptus camaldulensis and mat of
Pseudoraphis spinescens in the mouth of Flying Fox Creek.
(2 July 1996, Doug Watkins)

Photograph 12 Jim Lane standing in the ‘island * of river redgum at the mouth of
Flying Fox Creek.
(2 July 1996, Doug Watkins)
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Photograph 13  Margin of Flying Fox Creek showing range of tree age and dead
saplings.

_(2 July 1996, Doug Watkins)

Photograph 14 View NW across fringing river redgum stands in Flying F
(2 July 1996, Doug Watkins)

ox Creek
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Present-day aquatic macrophyte vegetation in Lake Argyle mostly grows in water less
than 5 m deep. The broad, low gradient margins along the eastern side of the lake are
thus much more extensively vegetated than the western margins with their steep rocky
banks. Though lacking any detailed survey data the overwhelming first impression is
that the species richness of aquatic macrophytes is very low. Floating surface mats of
the substrate-attached species Potamogeton tricarinatus (Photograph 7) and spiny
mud-grass Pseudoraphis spinescens (Photographs 8, 11) are common as are two
other substrate-attached species Myriophyllum verrucosum and Vallisneria Spiralis
{Department of Conservation and Land Management 1990). Apart from these only
Sesbania cannabina, an annual (wet season) emergent shrub which grows in a variety
of habitats but most often in seasonally waterlogged soils, seems widespread. Such
apparent low species diversity could be symptomatic of the short history of the lake in
relation to slow natural rates of seed dispersal and establishment from elsewhere.
Species richness could thus slowly increase through time. Alternatively the net effect of
the current hydro-pedological regime (i.e. the type of waterbody, its flooded sedentary
soils and the overall impact of large annual, and enhanced seasonal variations in water
level) could be prohibitive to all but a few plant species with exceptionally broad
environmental tolerances. With this, the current macrophyte assembiage might not
alter to any great extent in the near future. Compared to other permanent tropical
freshwater wetlands in northern Australia {further north than the latitude of Lake -
Argyle), emergent sedges (Cyperaceae) and grasses (Poaceae), free floating plants
and the range of ‘waterlity’ type plants are scarce or absent. This assessment is
however based on extremely limited data.

The development of riparian woodlands and forest around the margin of Lake Argyle is
very patchy and is most conspicuous at points where major rivers discharge into the
fake. Here, dense stands of river redgum Eucalyptus camaldulensis have established
on levees and ‘islands’ associated with deltas (Photograph 11 - 14). These stands
appear to be located on the shoreline at about 90 m AHD, i.e. at the mean flood height
of the fast 20 years. If the long term mean flood height of the lake increases then these
populations may gradually die out and be replaced by new stands at the new mean
level. Current populations of £. camaldulensis are composed of dense, relatively
young, un-hollowed, slender trees (<0.5 m diameter at breast height) to less than 10 m
tall,

Elsewhere around the edge of the lake there is little in the way of riparian tree or shrub
development apart from occasional stands of Acacia holosericea, These seem to be
associated with sand deposits above 90 m AHD. Consisting almost entirely of over-
mature plants it is probable they arose from mass germination events caused by
abrasive wave-on-sand action during storms in a year of above average flood height
{(Photograph 8 - 9). In general the striking absence of development of fringing riparian
woodland and forest along much of the margin of the lake suggests either that the
hydro-pedological characteristics of sedentary soils are unfavourable and/or that
grazing pressure from cattle is prohibitively high {Photograph 2).

No plant species are considered to be notably rare, threatened or endemic at Lake
Argyle (Australian Nature Conservation Agency 1996). No aquatic weeds have been
recorded, however the exotic woody weeds Parkinsonia aculeata, Calotropis procera
and Jatropha gossypifolia could eventually form dense contiguous thickets along the
riparian zone. Their infestations at present appear to be patchy though widespread.
Past and current rates of weed colonisation and spread around the margin of the lake
have not been documented and there is currently no weed control.
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2.2.2 Fauna

Animal life other than vertebrates appears to have been little studied in Lake Argyle,
The histories of demise or colonisation of substrates by invertebrate species, either
annually since the lake was formed or in a seasonal context have not been
documented. The relative productivity of invertebrates on flooded sedentary soils and
alluvial soils is unknown. From our brief inspection of a sandy alluvial deposit along the
south-west shoreline dense accumulations of shells of a small bivalve were observed.
These could potentially form the basis of a significant food resource for a number of
species of wading birds and dabbling ducks.

Around 13 species of fish are known from the lake (Allen and Leggett 1990; Australian
Nature Conservation Agency 1996). The northern barramundi Lates calcarifer, a
popular sport and table species, has persisted though numbers have probably
dwindled in the lake since the dam was built because they are now isolated from the
coastal estuaries where they normally breed. However, there are plans to periodically
restock the lake with fingerlings (Neville Stuart, Lake Argyle Fisheries, pers. comm.). In
contrast, populations of catfish appear to have ‘exploded’ since formation of the lake.
One species Arius midgleyi, traded as ‘Silver Cabbler', forms the basis of a local
fishery. The giant glassfish Parambassis gulliveri, believed to be restricted to the Ord -
River basin, has also been recorded from Lake Argyle. No other endemic fish species
are known from the lake.

Both species of Australian crocodile have been recorded from Lake Argyle. Estuarine
crocodile Crocodylus porosus numbers are low and probably always were along the
upper reaches of the Ord River prior to damming. The current population is isolated
from the tidal estuarine environments where most breeding usually occurs. In contrast
numbers of freshwater crocodiles Crocodylus johnstoni are high though estimates vary
considerably from 10,000 to 20,000 individuals (Gordon Graham, Conservation and
Land Management, pers. comm.). Freshwater crocodiles are seldom seen in open
water and their numbers are low where there are steep shores. Numbers are greatest
where some protection is afforded and slopes are gentle. These areas occur around
the mouths of creeks and rivers and the throughout north-eastern embayments
{(Gordon Graham, Conservation and Land Management pers. comm.).

It was predominantly on the basis of its waterbird populations that Lake Argyle was
nominated for Ramsar listing (Department of Conservation and Land Management
1990). The first waterbird censuses of the lake were undertaken in 1979 and 1980
(Gowland 1983) by staff of Agriculture WA investigating the impacts of birds on
commercial agriculture in the Ord River Irrigation Area. Since 1981 only one waterbird
survey has been conducted by the Royal Australasian Ornithologists Union in August
1986 (Jaensch and Vervest 1990),

Up to 74 waterbird species have been recorded on Lake Argyle including 22 listed
under international conservation treaties (Australian Nature Conservation Agency
1996). A count of 181 400 birds was recorded in August 1986 (Gowland 1983) and it
was estimated that > 100 000 birds probably use the lake annually. Commeon species
include Eurasian Coot Fufica atra, Hardhead Aythya australis, Grey Teal Anas gracifis,
Pacific Black Duck Anas superciliosa, Wandering Whistling-Duck Dendrocygna arcuata
and Magpie Goose Anseranus semipalmata white numbers of Qriental Pratincole
Glareola maldivarum, Wood Sandpiper Tringa glareola, Radjah Shelduck Tadorna
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radjah, Green Pygmy-Goose Nettapus pulcheflus, Comb-crested Jacana Irediparra
gallinacea, Yellow Chat Ephthianura crocea and Glossy ibis Plegadis falcinellus are
significant either State-wise or nationally. The shoreline of the lake attracts up to 15
species of migratory wading birds. Oriental Pratincole is abundant throughout the wet
season while others such as Little Curlew Numenius minutus probably only stage
during the September to December period before dispersing elsewhere as the wet
season develops. The overall level of use of the lake by migratory shorebirds,
particularly as a staging site, is probably underestimated given that the only ground
counts to have been conducted have been outside the main staging period. The
highest concentrations of waterfowl in the lake are associated with shaltow water along
the eastern shores. Bird numbers tend to rise throughout the dry season suggesting
that the lake acts as refuge as waterbodies elsewhere in the region begin to dry up.
The overall importance of Lake Argyle in the greater regional setting as a refuge for
waterfow! has never been determined but, given its permanency it is likely to be
substantial,

Twelve species of waterbird have been recorded breeding on the lake. These have
included large populations of Pied Cormorants FPhalacrocorax varius nesting in several
colonies in dead trees along the eastern margin of the lake.

There has only been a single assessment of the mammal fauna in and around Lake -
Argyle since it was created (Kitchener 1978). The only ‘aquatic’ mammal is the water
rat Hydromys chrysogaster but present day numbers and distribution are unknown. On
the margins of the lake the most visually conspicuous mammals are introduced cattle.
The boundaries of adjacent pastoral properties are poorly fenced and cattle densities
appear to be high around substantial sections of the low gradient southern and eastern
shorelines. The shoreline of the lake has probably been highly impacted by cattle
throughout its history and the role cattle play in habitat maintenance, weed dispersal
and perhaps even weed suppression has not been investigated.

2.3 Cultural Values

2.3.1 Aboriginal Cuitural Values

The major cultural issues for Aboriginal people in the Kununurra area relate to the
current Native Title claims. Lake Argyle and Lake Kununurra form part of the
Miriuwung Gajerrong Native Title Claim No 1. The claim was lodged by the Aboriginal
Legal Service of Western Australia on behalf of the claimants in April 1994 and was
accepted by the National Native Title Tribunal in May 1994 (Appendix 3). The majority
of the claimants are represented by the Aboriginal Legal Service and the Northern
Land Council. A number of Kija people, who live in the Turkey Creek area, are joint
claimants and they are represented by the Kimberley Land Council.

The application is for land and water in and around Kununurra, Wyndham, Cambridge
Gulf and Turkey Creek in Western Australia and the Keep River National Park in the
Northern Territory. The area includes Lake Kununurra and Lake Argyle and Lacrosse,
Kanggurrya, Pelican, Monsmont and Guy Reid Islands (Appendix 3). The same
claimants have lodged a further Native Title claim that includes Ord River Floodplain
{Miriuwung Gajerrong No. 2} (Appendix 43,

In respect of the above there are 133 interested persons registered with the National
Native Title Tribunal including the Commonwealth and the Western Australian
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Governments. The Native Title Tribunal referred the claim to the Federal Court in
February 1996 after preliminary mediation between the interested parties because it
was felt there was no possibility of an agreement between all the parties. This move
was supported by the claimants and the State Government. The case is set down for
hearing in March 1997,

There was little interest in discussing issues related to Lake Argyle during the field
work because:
e the Federal Court hearing on this claim was pending, and
» the claimants were involved in intensive negotiations with the State
Government and the East Kimberley Shire in relation to their Miriuwung
Gajerrong No. 2 claim (Appendix 4) and the Ord Stage 2 Project,

A number of parties were contacted including:

Aboriginal Legal Service, Kununurra

Bob Hannan, Miriuwung Gudjerrong Families Land Council

Ben Ward, Warringarti Aboriginal Corporation _

David Neary, Mirima Dawang Worlab-gerring Language Centre
Ray Blackwood, Aboriginal Affairs Department

Project Officer, Aboriginal and Torres Strait [slander Commission

Correspondence relating to the project was forwarded to each organisation and a
meeting was requested. Meetings to discuss the Ramsar status and proposed
management planning process were held with representatives from the Mirima
Language Centre, Aboriginal Affairs Department and the Aboriginal and Torres Strait
Istander Commission. The representative from the Mirima Language Centre
emphasised the importance of the areas to Mirima people and the importance of
including these people in any discussions about management.

Although Mr Hannan was not in Kununurra at the time of the field work he advised that
he would like to be kept informed of what was happening. He also requested that
representation be made through the Native Title Tribunal or that the Minister should
approach him directly [sic]. He expressed the opinion that once the Native Title issue
was resolved this would clarify future management issues. His view was that extensive
damage had already been done to the site by pastoral activity,

As mentioned above, over the past 12 months the claimants have been focusing on
negotiations relating to the Ord Stage 2 Project. A number of agreemenis have been
negotiated by the Working Party, which includes representatives from Aboriginal
groups, the State Government and the Shire. The success of these negotiations
indicates that despite conflicting interests related to the area under claim, properly
structured consultation and negotiation processes can yield positive results.

The site register held by the Heritage and Culture Division of the Aboriginal Affairs

Department lists a number of ethnographic and archaeological sites within and
adjacent to Lake Argyle and Lake Kununurra wetland sites.

2.3.2 Other Cultural Values

Lake Argyle is listed on the Register of the National Estate.
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2.4 Tenure and Management Regime

2.4.1 Tenure
Tenure under the LLand Act

Ownership and management of water in Lake Argyle is vested with the Western
Australian Water and Rivers Commission. Engineering assets however, such as the
dam wall and associated hardware are owned and managed by another WA
Government agency, the Water Corporation,.

The boundary of the Ramsar-listed area is poorly defined due to the scale of the map
in the nomination documents (Department of Conservation and Land Management
1980). This issue is currently being addressed by the Department of Conservation and
Land Management. The 95 m AMHD contour, as shown on P.W.D. W.A. 53375, has
been recommended as providing an official boundary.

Native Title

Lake Argyle and Lake Kununurra form part of the Miriuwung Gajerrong Native Title
Claim No 1. The claim was lodged by the Aboriginal Legal Service of Western Australia
on behalf of the claimants. This application was referred to the Federal Court in
February 1995 and has been set down for hearing in March 1997,

Propesed Lake Argyle and Carr Boyd Range National Park

The Department of Conservation and Land Management has proposed that a 125 000
ha National Park be gazetted covering the Carr Boyd Range and the islands of Lake
Argyle (Burbidge et al. 1991). This proposal supports those made by the Conservation
Through Reserves Committee (1977) and the Environmental Protection Authority
(1980). The Carr Boyd Range section would include all of western shoreline of the lake
from the dam wall south to Flying Fox Creek.

2.4.2 Site Management

Access to the site is limited. A 50 km, all-weather, sealed spur-road from the Victoria
Highway provides access to the Dam and all tourist facilities at the northern end of the
lake. Vehicle access to other sections of the lake is only via non-gazetted 4WD station
or mining exploration tracks. The level of public use of these roads is not documented
though probably low.

The primary historical aim of the Water and Rivers Commission was to manage Lake
Argyle to ensure that water quality and quantity requirements for irrigation were
satisfied. Water supply for power production is now also an important consideration
with the commissioning of a hydro-power station on the dam.

Other recent additional aims relate to increasing flows to Lake Kununurra and along
the Ord River below the Lake Kununurra diversion dam to satisfy the needs of tour
operators and cattle stations (Sinclair-Knight-Merz 1995). The Water and Rivers
Commission currently has no objectives dealing with management of the lake for its
wildlife values.
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The Water and Rivers Commission authorises a range of commercial and recreational
activities on the lake. These include commercial fishing, tourism and private
recreational use. In addition to these water is also sold to two diamond mining projects
located upstream of the southern limit of the lake.

The catfish Arius midgleyi has been fished commercially in Lake Argyle since 1974.
There are at present seven licensed operators but only two of them are active. They
use gill net techniques to collectively harvest some 180 tonnes of fish per year. This
level of harvest has more or less remained constant for several years and is believed
to be sustainable. The size of the net mesh used, 180 mm, captures fish greater than
3 kg in weight. The fish are traded in Perth as ‘Silver Cobbler'’. All net-based fisheries
invariably catch a variety of non-target species and the fishery on Lake Argyle is no
exception. The dominant non-target species in the lake are freshwater crocodiles and
hair-backed herring with numbers of turtles and cormorants also taken. The
Department of Conservation and Land Management has attempted in the past to have
captured non-target species reported but this has not been done in a consistent
manner {Gordon Graham, pers. comm.). Current licences allow operators unrestricted
access to all areas of the lake. The catfish industry on Lake Argyle is regulated by the
Fisheries Department but is self managed with Fisheries Department represeniatives
attending periodic meetings of the group of fishery operators (Neville Stuart, Argyle
Fisheries pers. comm.)

More recently a pilot barramundi Lates calcarifer fish farming industry has been
developed in the lake. This is based at Bamboo Cove, near the Argyle Dam wall. Eyed-
ova eggs are obtained from hatcheries in Darwin and reared in land-based tanks to
fingerling stage. These are transferred to cages in pontoons in the lake and raised to
marketable sizes from 500 g to 3 kg in weight. The growing, caged fish are fed
pelletised food imported from Queensland. The present operation aims to achieve an
annual commercial harvest of around 100 tonnes (Neville Stuart, Lake Argyle
Fisheries. pers. comm.},

Tourism on Lake Argyle is based around scheduled boat tours. There is a single
licensed operator who conducts daily tours using two boats. Two hour cruises operate
within 10 km of the dam wall while more extensive half day trips, using a high speed
boat, complete a 120 km return trip from the Argyle Dam to Ord River ‘mouth’ at the
southern end of the lake. During the high season from June to September the current
tour schedule potentially caters for around 120 people per day. During other months a
reduced schedule can cater for around 80 people per day.

Lake Argyle is used for a range of private recreational activities including boating,
fishing, swimming and a very small amount of SCUBA diving. The levels of these
activities are not monitored. Extended trips to more remote sections of the lake would
generally be restricted to a small number of residents in the region. Marine safety and
navigation laws apply and thus affect the type of craft that can be used.

Two diamond mining companies, Argyle Diamond Mines and Poseidon Bow River
Diamond Mines operate in the catchment of Lake Argyle upstream of its southern limit.
Each of these draws water for their processing plants via pontoon-based pump
stations. The pump stations are located at the mouth of Flying Fox Creek.
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2.4.3 Catchment Management

The adjacent hinterland and greater catchment of Lake Argyle are managed for nature
conservation, tourism, cattle production and mineral production.

The steep rocky terrain of the Carr Boyd ranges along the western shores of the lake,
and some islands within the lake, form part of the proposed Carr Boyd National Park.
This will be managed by the Department of Conservation and Land Management.

The Lake Argyle tourist village is located at the northern end of the lake above
Bamboo Cove near the Argyle Dam. This offers tourist services including
accommodation ranging from demountable units (12 units) to caravan sites (42 sites)
and camping facilities (48 sites). Its total accommodation capacity is around 200
persons. Waste water and sewage treatment from the village is managed by the
Western Australian Government Water Corporation. There is no effluent disposal into
the lake.

The southern and eastern shores of the lake are abutted by the Lissadel and Argyle
Downs pastoral leases. These leases are theoretically isolated from the lake by a
buffer zone of vacant crown land which is completely fenced. From our brief aerial
inspection of the lake margin it was clear that cattle numbers in the buffer zone are
retatively high with evidence suggesting a long (probably continuous) history of use as
de-facto pastoral land. The legal status of grazing within the Water Reserves along the
eastern shores of Lake Argyle is not known.

The catchment of the Ord River above Lake Argyle at present contains 17 pastoral
leases which support around 160 000 head of stock (Paul Novelly, Agriculture WA,
pers. comm.}. The history of the pastoral industry throughout the catchment of the lake
was characterised initially by extensive overstocking which led to severe land
degradation and erosion (de Salis 1993). When the Ord River Irrigation Project was
established a large tract of land, comprising 10 000 km? along the Ord River
immediately upstream from Lake Argyle was destocked for rehabilitation as part of an
effort to reduce the amount of sediment transported into the take. While some of this
area has stabilised other parts continue to sustain very high rates of erosion (Ryan
1981, de Salis 1993).

Considerable effort has been put into improving the management of pastoral lands in
the Lake Argyle catchment over that past three decades. Initiatives of Agriculture WA
have encouraged land holders to establish systems of photograph-based rangeland
monitoring sites on their stations as a means of assessing cattle impact and
developing more sustainable management options. These, backed by more detailed
studies by Departmental staff and further supported by landscape level monitoring
using remote sensing techniques form part of a State-wide rangeland program; the
Western Australian Rangeland Monitoring System (Western Australia Department of
Agricuiture 1992). Periodic meetings of the East Kimberley Land Conservation District
provide a venue where pastoral managers can exchange or receive information
concerning environmentally sustainable practice. In spite of these initiatives however it
is notable that annual sediment loads into Lake Argyle (24 million tonnes/annum) have
not changed since the dam was built (Ruprecht 1995).

There are two diamond mines in the Ord river catchment immediately upstream of the

southern end of the lake on Lissadel Station. The Argyle diamond mine began
operations in 1985 and is located on Smoke Creek at a point around 20 km upstream
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from Lake Argyle. The Bow River diamond mine commenced in 1988 and is situated
on Limestone Creek near the junction of the Bow and Ord Rivers. With the new’
spillway it is possible that in some years mined areas at Bow River will be flooded.
Compared to many other mineral extraction processes diamond recovery is fairly
environmentally benign. At the Argyle mine diamond-bearing rock is first crushed then
washed and screened while at Bow River alluvial deposits are washed and screened
directly without crushing. In both operations small amounts of acid are used to wash
extracted diamonds and spent acid is stored with waste water in tailings dams.
Dilutions of 1 litre of acid to tens of thousands of litres of waste water occur. Apart from
dilute acid, tailings also consist of fine sediments from the washing and screening
process. The Western Australian Department of Mines assumes the prime supervisory
role in relation to environmental issues arising at both mines.

Quality of water flowing from the Ord catchment into Lake Argyle is monitored by the
Water and Rivers Commission by way of a network of five automatic gauging stations
which provide continuous records of flow rates and rainfall. Water samples from each
gauge site are analysed for major ions three times during each wet season
corresponding to first flow, peak flood and last flow conditions.

2.5 Potential Threats to the Site and its Values

Having only had a short history of development Lake Argyle is probably still actively
evolving toward an optimal ecological configuration. Thus it is important to recognise
that certain changes to its ecological character may be inevitable and natural and
should therefore,be considered a feature of the ecological character of the site. in this
context changes to ecological character related to natural successional development of
soils and native plant and animal communities within the current water management
regime are not considered further.

Any alteration to the water management regime that changes either the mean annual
flood height or the seasonal drawdown in the lake could cause changes to the
ecological character of the [ake. The recent 6 m increase to the height of the spillway is
expected to increase the average height of the lake rise by about 1 m. Average flood
heights will also change and this may disrupt processes of establishment and
development of present day riparian vegetation. These increases combined with
increased seasonal drawdown arising from increased water use over the next 20 years
or so as the Ord River {rrigation Area expands, may also affect the distribution and
abundance of some aquatic plant species. Incremental changes to seasonal drawdown
are likely to have de-stabilising effects on aquatic vegetation communities and
management options to counter these to maintain the ecological character of the lake
may be very limited.

Weed populations pose a considerable potential threat to the ecological character of
Lake Argyle. Whilst there are currently no aquatic weeds, the mat-forming species
Salvinia molesta could have a devastating impact if introduced from the Northern
Territory. Three currently widespread riparian woody weeds are possibly poised to
have a major impact around the margin of the lake. Parkinsonia aculeata, Calotropis
procera and Jatropha gossypifolia can each form impenetrable thickets in riparian
zones and are difficult to control once they ‘get away’. Other serious weeds with
potential to colonise the riparian zone include the giant sensitive plant Mimosa pigra
which is widespread across floodplains in the Northern Territory, and noogoora burr
Xanthium pungens and leucaena Leucaena leucocephala, already established
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downstream on the Ord River below Kununurra. However before any weed control
measures are implemented, other possible consequences need to be appraised. For
example populations of the rare Purple-crowned Fairy-wren Malurus coronatus have
been seen in thickets of mature Parkinsonia upstream of where the Ord River meets
Lake Argyle (Gordon Graham, pers. comm.).

The overall ecological impact of feral animals, particularly cattle, on the shores of Lake
Argyle is undoubtedly complex. The eastern and southern margins of the lake have
probably had a long history of relatively intensive impact. With highly visible
disturbance from trampling and grazing the overall effect of cattie ecologically has
probably been to retard development of woody riparian vegetation. The resulting fow,
cropped riparian habitat could be critically important to many of the waterbird species
now abundant on the lake. The role of cattle in restricting or promoting woody weed
establishment around the margin of the lake is also unclear. While cattle may act as
dispersal agents for some exotic plant species it is also possible that rates of
infestation could accelerate if cattle are removed from the system. Cattle trampling
around the margins of the lake may reduce the nesting success of freshwater
crocodiles and turtles though the high population size of freshwater crocodiles
suggests this impact could be low.

Commercial barramundi farming on Lake Argyle could cause local water quality
deterioration through accumulation on the lake bed of nutrient-enriched waste from fisiy
and the food they are fed. Although the Bamboo Cove site is in a deepwater
environment surrounded by steep-sided rocky banks any upwelling of sediments from
the bottom could arouse public health concerns because the boat launching area,
which is also used for swimming, is located in the same embayment. There is not
enough information to determine the ecological and/or heath impacts of fish farming
effluent in Bamboo Cove or to other adjacent areas of the lake.

The potential for tourism and recreation, at their current levels, to affect the ecological
character of the lake is probably low but could be manifest through general disturbance
to waterfowl or more particularly to breeding colonies. The amount of disturbance to
waterfowl at Lake Argyle from these activities is not known.,

The current diamond mining activity around the southern end of the lake probably
constitutes a relatively low threat to biological integrity. At worst a breached tailings
dam would release a puise of fine sediment and dilute acid into the river. The particular
conditions under which this might occur would probably be characterised by
exceptionally high wet season rainfall and runoff. Acids already very dilute would
become much maore diluted while the sediment pulse would barely be detectable
against the high ‘natural’ levels of sediment normally transported. However, studies to
confirm the outcome of this and other possible scenarios are justified.

In the very long term a large permanent infand waterbody such as Lake Argyle could
become an extremely important refuge for waterfow! conservation in northern
Australia. If the current prognosis for climate change eventuates (CSIRO 1994) then
many of the freshwater wetland resources associated with sub-coastal floodplains
across northern Australia could be substantially diminished within 100 years,
transformed into estuarine environments as a result of sea level rises. Permanent
inland lakes such as Lake Argyle may then provide crucial habitat for a number of
species. The overall importance of the lake however may well be judged in terms of
the amount of suitable breeding habitat available. The present status of the lake as a
breeding ground is not fully known. From our brief observations around the lake a pair
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of Magpie Geese with unfledged young was noted. This species could be highly
affected by loss of breeding habitat in coastal areas caused by rising sea levels. In
view of the impending potential threat to the ecological character of a very large
number of wetlands across northern Australia it might be prudent now to assess the
vulnerability of northern Australian waterfowl to climate change, determine the current
status of Lake Argyle as a breeding venue for vulnerable species, then begin to
develop long term research and management strategies to attempt to increase
breeding opportunities for them.

2.6 Conclusions

2.6.1 Urgent Management Actions

Lake Argyle is a man-made wetland that was created 25 years ago. The nomination of
the site for the List of Wetlands of International Importance recognised that the primary
management purpose of the wetland was water supply (Department of Conservation
and Land Management 1990). The release of water from Lake Argyle is managed by
the Water and Rivers Commission.

No urgent management concerns were identified during the fieldwork that require
follow-up by the Department of Conservation and Land Management with the Water ~
and Rivers Commission. '

2.6.2 Necessary Ecological Investigations

As a man-made wetland Lake Argyle has the potential to be managed for ecological
goals without the usual constraints of seeking to mimic a “pre-European settlement”
state. However, ecological goais will only be accommodated within the primary
management objectives of water supply.

There is a clear need for a greater understanding of the ecology of the lake and how
management of water levels and grazing of the margins could be optimised for
ecological goals. A detailed scientific case will need to be presented if trade-offs are to
be obtained with water supply and cattle production. An understanding of the response
of introduced plant species would be an important component of this research.

Recommendation 1: The Regional Ecologist encourage the researchers within
the Department and the Water and Rivers Commission to assist to develop long
term research programs on the relationship between water levels and the biota
of Lake Argyle. A pilot study of the impact of grazing on fringing vegetation
should be an important component of this work.

Implementation of a monitoring program is one of the core obligations of management
of Ramsar sites. It is needed to “test” if ecological change is occurring and to develop
appropriate management responses. important attributes to monitor are aquatic and
fringing vegetation, aquatic fauna and waterbird numbers.

Recommendation 2: The Kimberiey Regional Ecologist, in consultation with the
East Kimberley Office, develop a program to monitor for changes in the
ecological character of Lake Argyle. This should be developed as part of a
regional program for Ramsar sites {see Section 9.3).
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2.6.3 Management Planning

An important issue related to management and management planning is to establish a
clear understanding of the boundary of the Ramsar-listed area of Lake Argyle. Detailed
maps showing the boundary should be made available at the East Kimberley Office for
staff and the public. A copy of these maps should be supplied to the Water and Rivers

Commission.

Consideration could be given to having Lake Argyle and Lake Kununurra listed
individually as Internationally Important Wetlands. However this should be discussed
with the Principal Research Scientist responsible for wetlands because there may be
some question of the merit of an individual listing for Lake Kununurra (see Section
3.6.2).

Recommendation 3: The Kimberley Regional Ecologist, in consultation with the
East Kimberley Office, work with the Department’s wetland research officers to
define in detail the boundaries of the Ramsar-listed area of Lake Argyle.

Recommendation 4: The Regional Manager ensure that detailed maps are
available at the East Kimberley Office that show the boundary of the Ramsar- -
listed area of Lake Argyle. Also that a copy of these maps be supplied to the
Water and Rivers Commission Office in Kununurra.

Recommendation 5: The Regional Manager take the necessary steps to ensure
that the Department forward a copy of the detailed maps to Environment
Australia.

Lake Argyle is vested in the Water and Rivers Commission. As such the management
plan that is developed for Lake Argyle should have, as a minimum, a statutory basis
under legisiation administered by the Commission.

The Department of Conservation and Land Management should have a formal role in
the development of the management plan because of its responsibility for
implementation of the Ramsar Convention in Western Australia. A mechanism to
develop this cooperative approach is the establishment of a consultative committee
involving the Kununurra Office of the Water and Rivers Commission and the
Department of Conservation and Land Management. Initially this committee could
discuss the Ramsar Convention and the obligations for the management of listed
wetlands. These consultative arrangements could pick up issues associated with the
proposed Carr Boyd Range and Lake Argyle National Park. The committee could also
consider including other agencies and stakeholders in the consultations (especially
Aboriginal Traditional Owners).

Recommendation 6: The Regional Manager establish a consultative committee
with the Kununurra Office of the Water and Rivers Commission to discuss
Ramsar issues related to the management of Lake Argyle {(also see Section
9.1.2).
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Recommendation 7: The Regional Manager use the consultative committee to
discuss the joint development of a management plan to be implemented under
legisiation administered by the Water and Rivers Commission {also see Section
9.1.2).

In addition to giving attention to the development of a management plan for Lake
Argyle it is also important that the Department of Conservation and Land Management
actively participate in other planning and management processes for the lake and
adjacent areas.

Recommendation 8: The Regional and District Managers continue to support
staff involvement in government and community planning for Lake Argyle and
adjacent areas. ‘

In establishing a consuitative committee to discuss management issues related to
Lake Argyle recognition should be given to the special interests of Aboriginal people. A
current Native Title claim has been made over the area by the Miriuwung Gajerrong
Traditional Owners. This is to go before the Federal Court in March 1997 where the
Aboriginal Legal Service will represent the Native Title interests of the claimants.

Recommendation 9. The Regional Manager note the special interest that
Aboriginal people have in Lake Argyie and seek to ensure that:
« these interests are included in any future discussions about the
management of Lake Argyle
«. necessary steps are taken to advise the State Government's Native Title
Unit of the Ramsar-listed status of Lake Argyle and the interests of the
Department
« full recognition is given to the current legal proceedings in any
decisions made relating to Lake Argyle.
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3.0 Lake Kununurra

Lake Kununurra is located at 15° 48° S, 128° 43’ E. Being directly downstream from
Lake Argyle it has essentially the same monsoon influenced climate; hot, humid and
relatively wet from December to March and cooler and very dry from June to October.
The annual average rainfall at the township of Kununurra, located adjacent to the lake,
is 787 mm but annual variations are great (Western Australia Department of
Agriculture 1985). :

3.1 Physical Attributes

The lake is an artificial waterbody formed by a dam (the Diversion Dam) across the
Ord River at a place known as Bandicoot Bar (Photograph 15). It was created in 1963
to supply water to the Ord River Irrigation Area (Western Australia Departiment of
Agriculture 1985). The Lake Kununurra site extends from the Diversion Dam to the
base of the wall of the Argyle Dam about 53 km upstream along the Ord River

(Fig. 2)and has an area of around 60 kmz. It includes a flowing 15 km section of river at
the upstream end, an impounded 40 km length of flooded river bed (the lake) up to
about 500 m wide (Photograph 18), and several adjoining swamps (Packsaddie
Swamp (Photograph 19, 20), Lily Creek Swamp (Photograph 17, 18), Emu Creek
Swamp and ‘The Everglades’) that were created when the lower reaches of tributary
creeks were inundated. For its first 10 years, prior to the Argyle Dam being built, Lake
Kununurra filled annually and slowly drained during each dry season. Since the Argyle
Dam became operational in 1972 the lake has been maintained at a more or less
constant level {41.3 m AHD to 41.6 m AHD) to allow a permanent gravity fed supply to
the M1 canal of the Ord River Irrigation Area. Throughout the period 1977 to 1980
though, the lake was drained for one to two weeks each year for weed control
(Sinclair-Knight-Merz 1998).

Conditions in the lake are characterised by high water temperatures, an intense
sunlight regime, high water clarity, relatively high concentrations of total nitrogen (208 -
240 ug/l) and phosphorus (17.8 - 18 pg/l) (Departments of Agriculture, Water
Resources and the North-west 1990, Rosich and Partridge 1988) and fertile sediments
and levee soils. These conditions are ideal for growth of aquatic plants and the lake
becomes eutrophic at various times in the year.

While the catchment of Lake Kununurra consists technically of the Ord River above the
Diversion Dam it is effectively truncated where the Argyle Dam blocks the river 53 km
upstream. There are no major rivers or creeks draining into Lake Kununurra between
the Diversion Dam and the Argyle Dam. The lake is supplied from Lake Argyle from
discharge at the base of the Argyle Dam wall and over a spillway located 7 km north-
east of the Argyle Dam. A minimum discharge of 80 m /sec is released from the base
of Argyle Dam (Wark undated). Flow down the spillway creek, which enters Lake
Kununurra about 29 km downstream from the Argyle Dam, is currently permanent
though highly variable both seasonally and from year to year; depending on height of
l.ake Argyle.
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Photograph 15 Lake Kununurra, aerial view SE over the Diversion Dam
(28 June 1996, Doug Watkins)

Photograph 16 Lake Kununurra, aerial view N down the upper section of the lake.
(28 June 1996, Doug Watkins)
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Photograph 17 Kununurra, aerial view SE across Lily Creek and Lake Kununurra.
Irrigated crop and M1 Channel in foreground. Sewage treatment ponds between the
M1 and the Kununurra townsite. Note residential development around Lily Creek.

. (1 July 1996, Doug Watkins)

Photograph 18 Kununurra, aerial view E across the M1 Channel and Lily Creek.
(28 June 1996, Doug Watkins)
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Photograph 19  Aerial view NE across the northern section of Packsaddle Swamp
and over Lake Kununurra to the Kununurra townsite.
Extensive stands of cumbungi growing across the swamp.
(28 June 1996, Doug Watkins)

Photograph 20 Aerial view S across Lake Kununurra and Packsaddle Swamp.
(1 July 1996, Doug Watkins)
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The upstream (southern) half of the river/lake (known as Carlton Gorge) is particularly
spectacular, passing through a rugged, deep, sandstone gorge of the Carr Boyd
Ranges (Traves 1955, Stewart ef af. 1970). In the lower (northern) half the surrounding
terrain is comparatively flat with sandy to loamy soils, interspersed with occasional
steep rocky hills and outliers (Traves 1955; Stewart ef al. 1970; Riley, McGhie and
Sherrard 1993).

Sediment inputs to Lake Kununurra are relatively low. Lake Argyle effectively insulates
Lake Kununurra from the high seasonal sediment loads that were delivered to Lake
Kununurra by the Ord River prior to construction of the Argyle Dam (Kata 1978).

3.2 Biological Attributes

3.2.1 Flora

An immediate impact of the creation of Lake Kununurra was permanent flooding of low
lying areas of seasonally dry riparian woodland and adjacent sclerophyllous woodland
habitats. This killed many trees, particularly along the channel and in swamps
associated with tributary creeks. Most of these swamps still support an abundance of
dead emergent trees which offer a variety of roosting and breeding sites for fauna
(Photograph 20).

While riparian woodland has successfully re-established along the banks of the iake on
old levees, the level of establishment on the margins of swamps appears less
dramatic, possibly related to less suitable sedentary soil types. Typical fringing and
riparian woodland species include Melaleuca leucadendra, M. argentea, Pandanus
aquaticus, Eucalyptus microtheca, E. camaldulensis, Sesbania formosa, Nauclea
orientalis and Lophostemon grandiflorus.

The establishment and proliferation of submerged aquatic plants in Lake Kununurra
has been spectacular. The seasonally dry Ord River, which existed prior to the
construction of the Diversion Dam, probably supported very little submerged aquatic
vegetation along the sections now covered by the lake. Present conditions offer an
ideal regime for growth of submerged aquatic plants. Although there has been no
monitoring fo describe the establishment of aquatic plants in the lake is was clear after
the first five years of stable water levels in Lake Kununurra (1972-1977) that the ”
amount of submerged and floating aquatic plant growth was becoming a problem and
in 1977 the lake was drained for two weeks as a control measure. This was repeated
annually till 1980. Aquatic vegetation communities in Lake Kununurra were mapped in
1981 (Gowland 1981) and there is evidence today that the composition of some
submerged plant assemblages has changed quite substantially since then (Sinclair-
Knight-Merz 1995). Common submerged or floating aquatic plants in the lake include
floating pond weed Potamogeton tricarinatus, ribbon weed Vallisneria spiralis, hydrilla
Hydrilla verticellata, Najas graminea, Myriophylfum verrucosum, Chara spp., white
snow-flake lily Nymphoides indica and blue waterlily Nymphaea gigantea.

Almost all areas of the lake or in swamps less than 5 m deep usually support dense
growths of agquatic plant communities. However, at the end of the wet season a period
of widespread senescence may occur. To date there have been no algal blooms on
the lake associated with nutrient release during periods of water plant senescence.
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One of the most successful aquatic plants associated with the Lake Kununurra
wetlands has been the tall emergent cumbungi Typha domingensis (Photograph 19).
From relative obscurity it now occupies broad tracts around the margins of the lake
and its swamps. lt has highly efficient, wind dispersed seed and readily colonises
situations with stable water [evels. Cumbungi was initially somewhat slower to
proliferate than the submerged and floating aquatic weeds. It was certainly established
by the late 1970s when the last map of aquatic vegetation on the lake was compiled
(Gowland 1981) but at this time most of the swamps around the [ake still had
substantiat lengths of cumbungi-free margin. The perimeter of Lily Creek Swamp, for
example, was over 75 per cent cumbungi-free in 1978 but by 1993 almost the entire
margin was colonised (maps in Sinclair-Knight-Merz 1995). This process was been
repeated in all the swamps and cumbungi is continuing to expand into open water to
depths of around 2 m. Cumbungi can also form free-floating rafts in open water and
survives well in the nutrient rich waters of the [ake. These rafts can quickly clog up
previously navigable waterways and cause problems for shore frontages such as
swimming and skiing beaches.

None of the wetland plants recorded in Lake Kununurra are considered to be rare,
threatened or endangered (Australian Nature Conservation Agency 1996). No exotic
water weeds are known to occur in Lake Kununurra though this should be qualified by
the fact that there have not been any recent surveys. The riparian zone however, -
probably supports an extensive array of introduced species, especially in the northern
half of the lake where the banks adjoin horticultural and residential developments.
Amongst the most conspicuous such weeds are tree and shrub species which include
leucaena Leucaena leucocephala, date palms including Phoenix dactylifera, rubber
tree Calotropis procera, and parkinsonia Parkinsonia aculeata. The distribution of date
palms around the shores of the lake has been surveyed and mapped by the
Department of Conservation and Land Management (Gordon Graham pers. comm.)
An introduced climbing vine Clitoria ternatea is also prominent amongst riparian
vegetation in some areas.

3.2.2 Fauna

With few exceptions there has been very little quantitative documentation of the fauna
associated with Lake Kununurra since the early 1980s when Agriculture WA employed
staff to investigate problematic interactions between wildlife, principally birds, and
agricultural crops in the Ord River Irrigation Area (Gowland 1980 a, b, ¢, 1981, 1983).

Data and knowledge concerning invertebrate fauna in the lake is sparse. There have
been reports to assess mosquito occurrence in relation to public health risks (Wright
1991); a mosquito monitoring program, operated by the University of WA, Department
of Microbiology, has been active in the Kununurra region since 1972. Freshwater
prawn {cherrabun Macrobrachium rosenbergli) populations are well known to local
fishing enthusiasts. A collection of land snails was taken from a riparian site on the Ord
River near the Diversion Dam (Solem 1991, Solem and McKenzie 1991). From this the
presence of an introduced snail species Lamellaxis gracilis was noted but no details
concerning its potential ecological impact were given. The most intensive invertebrate
studies around the lake have focussed more on suites of insects directly associated
with agricuitural activities in the region (Richards 1968).

The fish in Lake Kununurra include the popular sport/table fish sooty grunter
Hephaestus fuliginosus and the barramundi Lates calcarifer, Several species of catfish
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including the shovel-nosed catfish Arius midgleyi and eel-tailed catfish Porochilus spp.
are also abundant but information concerning other fish is generally poor with no
published checklist available that relates specifically to the lake (Allen and Leggett
1990). The giant glassfish Parambassis gulliveri, believed to be endemic to the Ord
River basin could be present. The [ake is not known to support populations of any
exotic fish species,

Freshwater crocodiles Crocodylus johnstoni are abundant in Lake Kununurra and
estuarine crocodiles Crocodylus porosus have occasionally been seen and removed.
Lake Kununurra is a designated crocodile control zone which means that immediate
action is taken by the Department of Conservation and Land Management to remove
any estuarine crocodiles that are confirmed to be present through trapping, harpooning
and shooting. Freshwater crocodiles that might be considered a problem may also be
removed. The Department of Conservation and Land Management is unabile to give a
guarantee to people who use the lake that saltwater crocodiles are not present due to
the possibility of them moving from below the Diversion Dam wall into the lake.

Freshwater crocodiles Crocodylus johnstoni are abundant and estimates from survey
data collected in 1988, 1989 and 1994 indicate a population from 3 000 to 5 000
individuais (Gueho 1995). In a survey in 1979 (Brennan unpublished data) over 1 000
animals were counted between the Diversion Dam and ‘The Everglades’ (13 km
upstream) at a time when the lake (and all the swamps) was drained for weed control.
When this survey was repeated one month later, after the lake had filled, only 330
animals were detected. The main breeding areas for freshwater crocodiles in the lake
are probably in the upstream (southern) half of the lake where there are sandy bars
beside the river. The level of use of the downstream end of the lake and adjacent
swamps as a breeding area has not been determined though it is probably fow due to
the infrequent occurrence of soft sandy substrates for nest excavation. The dense
stands of emergent and floating vegetation in swamps around the lake could provide
suitable nesting habitat for estuarine crocodiles.

There are three species of freshwater turtle known from the lake. One of these,
Emydura australis is restricted to the Kimberley-Victoria River region.

Around 160 species of birds have been recorded from the Lake Kununurra wetland
system. Records from the late 1970s and early 1980s showed large, late dry season
aggregations of ducks and geese in the Packsaddle Swamps (12 000 birds, Sept 1978
. (Gowland 1981, 1983)). Although there have been no recent surveys it would appear
that such aggregations no longer occur or are smaller; probably related to infestation
by cumbungi of essential shallow water and swamp-margin roosting habitat. While the
habitat loss from expanding populations of cumbungi may clearly have displaced some
species others have benefited. These would include regionally significant breeding
populations of the Little Grasshird Megalurus gramineus, Little Bittern Ixobrychus
minutus (the only breeding site in northern Australia) and the Spotless Crake Porzana
tabuensis as well as a non-breeding migrant population of the Oriental Reed-Warbler
Acrocephalus orientalis {Australian Nature Conservation Agency 1996, Blakers et al.
1984, Brennan 1983, Jaensch 1988). Comb-crested Jacana frediparra gallinacea is
abundant on weed mats fringing the lake and in the extensive lily beds in Lily Creek
swamp. The riparian vegetation around the lake includes one of the few regularly used
breeding colonies of herons and egrets in the Kimberley region (Jaensch and Vervest
1989).
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Of the native mammals on the lake (Gowland 1980b), the most visually conspicuous
are flying foxes which form dense, diurnal roosting colonies in riparian trees. Two
species occur. The black flying fox Pteropus alecto is resident with a population of

3 000 to 6 000 individuals often located at the entrance to the Packsaddle Swamps or
further upstream in "'The Everglades’. The little red flying fox Pteropus scapulatus is
only present in the wet season with congregations of up 30 000 individuals (Russel!
Gueho pers. comm.). Records from the WA Museum list eight other species of bat,
and 11 other native mammal species for the Kununurra area. Of these only the Water
Rat Hydromys chrysogaster is highly aguatic and little is known of its current status.

Feral animals associated with the lake include cats, cattle, pigs and donkeys. Donkeys
are primarily associated with rocky terrain in the upstream sections.

3.3 Cultural Values

3.3.1 Aboriginal Cultural Values

The major cultural issues for Aboriginal people in the Kununurra area relate to the
current Native Title claims. Lake Argyle and Lake Kununurra form part of the
Miriuwung Gajerrong Native Title Claim No 1 (Appendix 3). The claim was lodged by
the Aboriginal Legal Service of Western Australia on behalf of the claimants in April
1994 and was accepted by the National Native Title Tribunal in May 1994. The majority
of the claimants are represented by the Aboriginal Legal Service and the Northern
Land Council. A number of Kija people, who live in the Turkey Creek area, are joint
claimants and they are represented by the Kimberley Land Council.

The application is for land and water in and around Kununurra, Wyndham, Cambridge
Gulf and Turkey Creek in Western Australia and the Keep River National Park in the
Northern Territory. The area includes Lake Kununurra and Lake Argyle and Lacrosse,
Kanggurrya, Pelican, Monsmont and Guy Reid Islands (Appendix 3). The same
claimants have lodged a further Native Title claim that includes areas adjacent to the
Ord River Floodplain (Miriuwung Gajerrong No. 2) (Appendix 4).

There are over 100 interested persons registered with the National Native Title
Tribunal including the Commonwealth and Western Australian Governments. The
Native Title Tribunal referred the claim to the Federal Court after preliminary mediation
between the interested parties because it was felt there was no possibility of an
agreement between all the parties being reached. This move was supported by the
claimants and the State Government. The case has been set down for hearing in
March 1897.

There was little interest in discussing issues related to Lake Argyle during the field visit
because: .
« the Federal Court hearing on this claim was pending, and
* the claimants were involved in intensive negotiations with the State
Government and the East Kimberley Shire in relation to their Miriuwung
Gajerrong No. 2 claim (Appendix 4) and the Ord Stage 2 Project.

A number of parties were contacted including:

e Aboriginal Legal Service, Kununurra

s Bob Hannan, Miriuwung Gudjerrong Families Land Council
e Ben Ward, Warringarri Aboriginal Corporation
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» David Neary, Mirima Dawang Worlab-gerring Language Centre
» Ray Blackwood, Aboriginal Affairs Department
e Project Officer, Aboriginal and Torres Strait Islander Commission

Correspondence relating to the project was forwarded to each organisation and a
meeting was requested. Meetings to discuss the Ramsar status and proposed
management planning process were held with representatives from the Mirima
Language Centre, Aboriginal Affairs Department and the Aboriginal and Torres Strait
Islander Commission. The representative from the Mirima Language Centre
emphasised the importance of the areas to Mirima people and the importance of
including them in any discussions about management.

Although Mr Hannan was not in Kununurra at the time of the field trip he advised that
he would like to be kept informed of what was happening. He also requested that
representation be made through the Native Title Tribunal or that the Minister shouid
approach him directly [sic]. He expressed the opinion that once the Native Title issue
was resolved this would clarify future management issues.

As mentioned above, over the past 12 months the claimants have been focusing on
negotiations relating to the Ord Stage 2 Project. A number of agreements have been
negotiated by the Working Party, which includes representatives from Aboriginal
groups the State Government and the Shire. The success of these negotiations
indicates that despite conflicting interests related to the area under claim, properly
structured consultation and negotiation processes can yield positive results.

The site register held by the Heritage and Cuiture Division of the Aboriginal Affairs

Department lists a number of ethnographic and archaeologicat sites within and
adjacent to Lake Argyle and Lake Kununurra wetland sites.

3.3.2 Other Cuitural Values

Lake Kununurra is listed on the Register of the National Estate.
3.4 Tenure and Management Regime

3.4.1 Tenure
Tenure under the Land Act

Ownership and management of the water in Lake Kununurra is vested with the
Western Australian Water and Rivers Commission. Engineering assets however, such
as the dam wall and associated hardware are managed by another WA Government
agency, the Water Corporation. The foreshores along the northern half of lake between
Palm Spring and the Diversion Dam comprise a complex of Vacant Crown Land and
Shire and Government reserves (Wyndham East Kimberley Shire (undated)).

The boundary of the Ramsar listing area is poorly defined due to the scale of the map

in the nomination documents (Department of Conservation and Land Management
1990),
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Native Title

Lake Kununurra forms part of the Miriuwung Gajerrong Native Title Claim No 1. The
claim was lodged by the Aboriginal Legal Service of Western Australia on behalf of the
claimants. This application has been referred to the Federal Court and is set down for
hearing in March 1997.

Nature Conservation Proposals

Packsaddle Swamp has been proposed as a Nature Reserve (Burbidge ef al. 1991).
When declared it will be administered by the Department of Conservation and Land
Management. It has been proposed that a management program will be developed in
agreement with the Water and Rivers Commission.

The Department of Conservation and Land Management has proposed that a

125 000 ha National Park be gazetted covering the Carr Boyd Range and the islands
of Lake Argyle (Burbidge et a/. 1991). This proposal supports those made previously
by the Conservation Through Reserves Committee {1977) and the Environmental
Protection Authority (1980). The National Park would include the western shoreline of
Lake Kununurra from the Lake Argyle Dam north to the Packsaddle {rrigation Area.

3.4.2 Site Management

The primary aim of water management on Lake Kununurra is to supply water for
irrigation to the Ord River Irrigation Area, though a flow of 21 m%sec is released from
the Diversion Dam to allow year round boating downstream (Wark undated).

The Lake is managed by the Water Corporation which controls and regulates the
supply of water for irrigation. Water quality aspects are handled by the Water and
Rivers Commission however there is no routine monitoring of the water quality in the
lake. The Water and Rivers Commission also determines other uses of the lake. The
" range of activities permitted on the lake includes tourism, commercial fishing,
recreation, nature conservation and irrigation waste water treatment.

Four tour operators conduct scheduled trips on or from the lake, While one uses the
lake as a base for aerial tours using two float planes, the other three conduct boat-
based tours. Of these, one uses two high powered boats to offer full day and half day
trips from Kununurra to the Argyle Dam and the other two operate solely on the 40 km
lake section. One of the lake-based operators specialises in relatively short ‘'eco-tours’
throughout Lily Creek and the Packsaddle Swamps.

There is a single licensed commercial fishing operator on the lake. Target species
include the shovel-nosed catfish and the sooty grunter or black bream though some
eel-tail catfish may also be taken. Fish are caught using set gill net technigues. Details
on the non-target catch are not available though freshwater crocodiles and turtles are
known to be involved.

The lake is popular for a range of water sports. Activities include swimming, fishing,
skiing, sailing, wildlife appreciation and canoeing. No records are kept of the level of
the recreational fish catch or the amount of boating on the lake. Approval to operate
ten houseboats on the lake has been granted. An application for an additional ten
houseboats is currently being assessed.
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While it has been proposed that the Packsaddle Swamps become a Nature Reserve it
is important to note that these swamps are at present functioning as a wetland filter for
the irrigation tail water from the Packsaddie [rrigation Area. There is no routine
monitoring of the quality of tail water as it flows from the Packsaddle Irrigation Area.

One of the consequences of using the lake for tourism and recreation has been
increased public pressure to manage the growth of wetland plants. Submerged and
floating plants interfere with power boat and swimming activities while the tall emergent
cumbungi restricts access to, and views across, the lake. Plant controf has been
recommended for the Lily Creek Swamp to enhance views, improve boating, to
‘beautify’ the shoreline and protect commercial enterprises. Proposed control
measures include mechanical cutting of submerged piants, and for cumbungi, a
combination of physical removal, chemical spraying and burning is suggested (Sinclair-
Knight-Merz 1995). Each year during the dry season a number of unplanned cumbungi
fires occur around the lake. These fires have a detrimental effect on other fringing
vegetation which is less tolerant to hot repeated burning.

3.4.3 Catchment Management

The upstream (southern) half of the river/lake between the Argyle Dam and Palm
Spring passes through part of the proposed Carr Boyd Range National Park and is at
present Vacant Crown Land. When declared the park will be vested in the National
Parks and Nature Conservation Authority and administered by the Department of
Conservation and Land Management,

The foreshores along the northern half of lake between the Palm Spring and the
Diversion Dam include horticultural farms, small settlements at Crossing Falls and
Packsaddie, parts of the Kununurra township and facilities for recreation clubs and
tourists. There are two foreshore-located caravan parks, a ski club, a rowing club and
a sailing club. Alf the recreation reserves on the eastern {Kununurra township) side of
the lake are managed by the Shire while other reserves are managed by the
Department of Land Administration. A picnic area and facilities just below the Argyle
Dam wall is managed by the Water Corporation.

Beyond the immediate lake foreshore, the hinterland of the northern half of the lake is
dominated by the township of Kununurra and the Ord River irrigation Area. The
pastoral property, Ivanhoe Station backs onto the lake in the vicinity of ‘The
Everglades’ swamp.

Kununurra township supports a population of just over 4 000 people and is a service
centre for the Ord River Irrigation Area as welf as a major tourist destination. The
national highway from the Northern Territory to Western Australia runs through the
town (and crosses the Ord River at the Diversion Dam) delivering some 100 000
visitors annually. The town thus consists of residential, commerciat and light industrial
areas and has a range of tourist facilities. Storm water runoff from the town is
discharged into the Lily Creek swamp. There is no routine monitoring of the water
quality of storm water runoff. Sewage effluent is treated in ponds on the western side
of the town. Any water released from the treatment ponds is discharged into the M1
canal of the Ord River Irrigation Area {lvanhoe plain ) and does not enter the take.
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The Ord River Irrigation Area contains over 135 km of irrigation channels (WA/NT
Governments 1994) and comprises two main irrigation areas; Packsaddle Plain and
lvanhoe Plain. Water for the Packsaddle Plain is pumped from Lake Kununurra while
that for lvanhoe Plain is gravity fed from the M1 canal about 2.5 km upstream from the
Diversion Dam. Irrigation tail water from the Packsaddle Plain is returned to the lake
through the Packsaddle Swamps. Any irrigation water entering the M1 canal to the
Ivanhoe Plain can be regarded as having moved downstream from the Lake
Kununurra wetlands. Tail water from the lvanhoe Plain is discharged into the Ord River
at various points below the Diversion Dam. Of the 116 466 megalitres of water
supplied annually for irrigation about 12 per cent is ‘wasted’ as consequence of the
need to keep the system full to deliver supply within 24 hours of notification from users.

Intensive broad-acre horticulture and irrigated cropping necessarily involves the use of
a range of pesticides and fertilisers. From the 1960s when control of pests in cotton
crops led to massive applications of DDT the general trend these days is to reduce
insecticide use or to use chemicals with a short residual life. Some areas in the Ord
River Irrigation Area still contain residues of DDT high enough to preciude their use for
dairy farming and beef production (Departments of Agriculture, Water Resources and
the North-west 1990). Today, pesticides including Paraquat, Diquat and Glysophate
which are de-activated by clay particles and Simazine, Surflan, Treftan, Prefar and
Alanap which are biologically deactivated in soil, are the main chemicals used for -
insect control. All fungicides used in the Ord River Irrigation Area are believed to
rapidly decompose in the soil. (Departments of Agriculture, Water Resources and the
North-west 1990). Pesticides are frequently applied by aerial spraying.

The incidence of nutrient enrichment of ground water from fertiliser applications
throughout the jrrigation area is considered to be low. The dominant soil type,
Cununurra [sic ] Clay (Riley, McGhie and Sherrard 1993) has a high affinity for most
minerals including P, N, K and Zn.

Some areas in the north and north-east lvanhoe Plain area had problems with rising
ground water and increased soil salinity during the mid 1980s and these were linked to
soil types lacking an underlying gravel bed. By using more efficient irrigation practices
and reducing the number of flocd irrigated crops in these areas the problems now
seem to have stabilised (Departments of Agriculture, Water Resources and the North-
west 1990).

The irrigation canals of the Ord River Irrigation Area, like the Lake Kununurra
wetlands, are also prone to infestation by aquatic water plants. Periodically they
become choked and are treated with the chemical herbicide Acrolein. In some canals
nutrient releases from plant debris following chemical treatment have caused algal
blooms (Departments of Agriculture, Water Resources and the North-west 1990).

The current irrigation scheme services a total area of around 15 000 ha (Packsaddle
Plain 2 400 ha, Ivanhoe Plain 11 794 ha) but this is only a relatively small part of the
total potential development plan. Future extensions, which wili require construction of
another major supply canal (the M2) from Lake Kununurra, could service another

64 276 ha (Keep River 26 000 ha, Weaber Plain 13 722 ha, Knox Creek 5 263 ha,
Carlton Plain @ 150 ha and Manitea Flats 2 996 ha). All planned extensions to the
frrigation scheme lie downstream of Lake Kununurra.
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3.5 Potential Threats to the Site and its Values

The relatively short history of Lake Kununurra has been characterised by continuing
changes of ecological character. The aquatic vegetation of the site has provided a
visually conspicuous example. From an open, mostly unvegetated waterbody in its
early years the lake and its associated swamps rapidly became densely colonised by
submerged plants. This was accompanied by slower infestation of the margins by
cumbungi, a tall emergent rush. Recent inspections compared with survey data from
the early 1980s suggest evidence of ongoing succession amongst aquatic plants in the
swamps and that cumbungi may continue to consolidate its position by encroaching
into open water up to 2 m deep (Kym Brennan pers, obs.).

These ‘natural’ changes may already have altered some of the ecological values for
which the site was originally nominated for the List of Wetland of international
Importance. For example, the large numbers of waterfowl that congregated on the
Packsaddle Swamps during the dry season probably no longer occur or are reduced
because the shallow water and short-grass swamp margins are now covered with
cumbungi. In a case such as this, where one or more of the original ecological values
of the site are clearly related to a ‘fleeting’ successional state, the only practical option
may be to re-appraise the ecological character of the site, preferably in terms of likely
or favoured end-points of succession and to use these to develop future management ~
strategies.

It seems likely that the current water management regime on Lake Kununurra will be
continued. The lake needs to be maintained at a more or less constant level to meet
irrigation requirements, However with the development of future extensions to the
irrigation scheme the amount of water cycled through the lake should increase. This
could be beneficial in the sense that any surficial pollutants that enter the main body of
the lake could have shorter residence times.

If the current status of a few of the native aquatic plants in Lake Kununurra is
perceived to be a problem then the threat posed by the introduction of some exotic
water plants is potentially devastating. The floating aquatic fern Salvinia molesta, now
present in wetiands in the Top End of the Northern Territory, has the potential to cover
the entire surface of the lake and severely restrict recreational and commercial water
use. Although a biological control agent, a weevil Cryfobagus salvinnae, exists for this
species, it is known to be periodically ineffective (Storrs and Julien 1996). Water
hyacinth Ejichhornia crassipes, another floating aquatic plant would be equally
devastating. The potential for exotic plant introductions into Lake Kununurra is high.
There are several sources for these introductions including escape from aquaria (which
is known to have occurred in Derby, Gordon Graham pers. comm.) and plant material
from boats and boat trailers being brought from other locations, particularly the
Northern Territory. This threat emphasises the importance of the quarantine service in
Western Australia. Dealings in the aquarium trade in the township of Kununurra are not
restricted to native plant and fish species.

The close proximity of a major township and agricuitural area to the lake greatly
increases the risk of introduction of a range problem riparian plants. A least two tall
woody species now well established along the lake, the tall shrub, leucaena Leucaena
leucocephala and the raintree Samanea saman have escaped from agricultural or
urban settings respectively. There are potentially many others in garden situations in
the Kununurra township; the noxious, often riparian weed, candel bush Senna alata is
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an alarmingly common garden plant and is apparently freely available from nurseries in
the town. Another noxious weed with high potential to establish around the margin of
the lake is noogoora burr Xanthium pungens, currently restricted to a quarantine area
downstream of the Diversion Dam. Present infestations of the thorny shrub,
Parkinsonia aculeata, along the upstream sections of the lake should be targeted for
eradication before they are able to form contiguous belts, displacing native species and
severely limiting access. A thorough analysis of the status of populations of introduced
plants along the margin of the lake is needed. This should include a review of the weed
potential of garden plants in the township of Kununurra.

The long term prediction for the township of Kununurra will probably be for continued
population growth and development. This will be led by expansion of the irrigation
scheme and possibly tourism, each of which will generate demand for facilities and
services. It is thus likely that the lake will be exposed to increased pressure from
recreation, tourism and urban and industrial expansion.

Increased power boat activities on the lake will lead to greater inputs of oil and fuel
residues. These may not cause problems on the main body of the lake due to the
relatively high throughput of water, which will only increase when the irrigation scheme
expands. In the swamps however, where mixing and throughput is much reduced,
accumulated petrochemical residues could affect water quality and cause undesirable -
changes to the fauna and flora. If plans to accommodate increased levels of boating in
the Lily Creek Swamp come to fruition (Sinclair-Knight-Merz 1995) then accumulated
petrochemical residues and physical disturbance from boats could be of concern,
especially in terms of the need to conserve the significant population of Comb-crested
Jacana in this system. Apart from use by tour operators, the level of power boat use in
swamps on Lake Kununurra is currently unknown. Furthermore the absence of regular
monitoring of water quality or the fauna and flora in the swamps prevents any
assessment of the impact of current levels of use.

Increases in boating activities, involving overnight camping between the Argyle Dam
and the Diversion Dam, could cause disturbance to wildlife breeding sites and also
health problems in the lake. Canoeists are likely to be the biggest group of lake users
who would tend to camp and favoured sites will probably be sandbars beside the river
above the spillway creek confluence. These same situations are also likely to be
favoured breeding sites for freshwater crocodiles, turtles and water monitors. Current
levels of use of sand bars along the upper reaches of the lake by either campers or
wildlife and the amount of breeding disturbance occurring is unknown. Long term
intensive use of sandbars without adequate toilet facilities has resulted in water
contamination with micro-organisms causing giardia in other nearby parts of tropical
Australia e.g. in Nitmiluk (Katherine Gorge) National Park.

At least one of the commercially targeted fish species, the sooty grunter probably
undertakes seasonal upstream migrations to flowing riverine sections of the lake to
spawn. In this respect the impact of commercial net fishing activities in upstream areas
should be determined. Both impacts on migrating fish as well as on non-target species
(turtles and crocodiles) in the vicinity of prime upstream breeding habitat would need to
he addressed.

Industrial and urban expansion in the Kununurra township or along the foreshore of the
lake will create greater stormwater discharge into swamps and losses of riparian
habitat. The Lily Creek Swamp will almost certainly be the main recipient of any
increase in stormwater runoff. There is currently no routine monitoring of the quality of
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stormwater runoff entering Lily Creek (or any other} Swamp. Without efficient
throughput, any pulses of nutrient enriched runoff from stormwater discharge could
generate prolonged periods of eutrophic conditions.

The riparian zone potentially supplies a number of resources to aquatic and semi-
aquatic animals. The range may include food (flowers, fruits, leaves or invertebrate life
from overhanging riparian plants), shelter (shaded margins or protected pockets
amongst submerged fallen branches or root masses of overhanging trees) and
breeding sites (amongst submerged fallen branches or root masses from trees, in
holes in the substrate or amongst leaf litter on banks or in riparian vegetation itself).
Current evidence from along the foreshore of Lake Kununurra strongly suggests that
development precipitates a large reduction in habitat complexity of riparian vegetation.
The lakeside hobby-farm blocks and foreshores associated with sporting facilities,
residential areas and lakeside tourist services are often substantially cleared to the
water's edge. The extent to which clearing and development of riparian habitat can
continue before ecological change amongst aquatic organisms becomes noticeable is
unknown. There needs to be some assessment of the use of riparian habitat by
aquatic and semi-aquatic organisms and identification of key zones or regions.

One of the more obvious effects of increased population pressure on the lake is
increased fire frequency in aquatic and riparian environments. While part of the current,
management strategy to control infestations of cumbungi includes controlled burning
there has also been an increase in the number of unplanned burns; deliberately it by
townspeople with their own plans of cumbungi reduction in mind. Cumbungi burning
affects not just the cumbungi but also riparian woodlands and stands of dead trees in
swamps. With repeated long term burning it is possible that riparian woodlands couid
be dramatically thinned or eliminated; the result of progressive deaths of trees from fire
with very low levels of recruitment because of competition from re-invading cumbungi.
Riparian woodland habitats supporting flying fox colonies along the lake could be at
risk. This is particularly evident in the Packsaddle Swamp. In other swamps,
accelerated losses fram burning stands of dead trees will reduce the number of
roosting and nesting opportunities of a range of water birds including cormorants,
egrets and herons,

With the current arrangement of the Ord River Irrigation Area, a predominantly gravity
fed canal system running directly from the lake, once water leaves the lake any
subsequent deterioration in quality is effectively passed downstream. It is only from the
Packsaddie irrigation area, an area supplied by pumping from the lake, that any water
initiaily removed for irrigation is returned to the lake. Irrigation tail water from the
Packsaddle area is discharged into the Packsaddle Swamps. This water may pick up a
variety of pesticide and herbicide residues during its passage around the irrigation
network. There is currently no routine monitoring of its quality or of what impacts it may
be having. Of particular concern would he impacts on invertebrates, fish and frogs and
uitimately species higher up the food chain such as heron and egrets.

Without any current knowledge of the status of feral animais along the foreshores of
the lake or in swamps the extent of the ecological impact is unknown. Populations of
cattle, donkeys and pigs in upstream areas could, through trampling, interfere with the
breeding sites of crocodiles and turtles. Pigs would also be capable of preying on the
eggs of these species. The foraging impacts of cattle, pigs and donkeys could enhance
the opportunity for weed establishment along the lake by disturbing and selectively
grazing native species. They may also however maintain some level of suppression of
the potential growth capability of these weed species.
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3.6 Conclusions

3.6.1 Urgent Management Actions

Lake Kununurra is an man-made wetland that was created over 30 years ago. The
nomination of the site for the List of Wetlands of International Importance recognised
that the primary management purpose of the lake was water supply (Department of
Conservation and Land Management 1990). The water level in Lake Kununurra is
managed by the Water Corporation.

No urgent management concerns were identified during the fieldwork, which require
- follow-up by the Department of Conservation and Land Management with the Water
and Rivers Commission.

3.6.2 Necessary Ecological Investigations

Implementation of a monitoring program is one of the core obligations of management
of Ramsar-listed wetlands. Monitoring is needed to test if ecological change is
occurring and to develop appropriate management responses, Important attributes to -
monitor at Lake Kununurra are water quality, aquatic and fringing vegetation, aquatic
fauna (e.g. native fishes) and waterbird numbers.

The monitoring should consider including periodic assessment and mapping of wetland
plant communities to determine the future course of cumbungi infestations, changes in
aquatic macrophyte composition, changes in riparian woodlands, the presence or
extent of invasions by introduced plants and the impact of fire on communities and on
stands of emergent dead trees. It should include periodic routine monitoring of
waterbird populations with an emphasis on seasonal usage of the range of wetland
habitats and clarification of the importance of the site for breeding.

Recommendation 10: The Kimberley Regional Ecologist, in consultation with the
East Kimberley Office, develop a program to monitor for changes in the
ecological character of Lake Kununurra. This should be developed as part of a
regional program for Ramsar sites (see Section 9.3.2).

It is important to ensure that commercial fishing occurring in the lake is being
conducted at a sustainable level and that all measures are being taken to minimise the
catch of non-target species. Additional studies or data collection by the fishery
operators may be needed.

Recommendation 11: The Regional Manager correspond with the regional office
of the Department of Fisheries providing details on the Ramsar Convention and
seeking information on the management of the fishery in Lake Kununurra.

It was clear from the brief fieldwork that the ecological attributes of the lake have
changed considerably since the nomination information was prepared in 1989. These
changes have been underpinned by the massive proliferation of cumbungi which has
caused structural habitat modification characterised by infestation of margins and
shaillow water by tall dense aquatic vegetation, Some of the fauna values for which the

Lake Kununufra 55



Management Planning for Ramsar Sites in the Kimberley Region of Western Australia

lake was originally noted (e.g. concentrations of waterfowl) have probably been much
reduced.

However the change in the ecological attributes of the lake is still essentially a part of
the ecological character of the site. This is because a protracted period of succession
can be anticipated in man-made ecosystems. There is a need to update the
Information Sheet for Lake Kununurra and in this recognise that there will continue to
be significant changes in the ecological attributes until the lake reaches a dynamic
equilibrium,

Recommendation 12: The Regional Ecologist update the Ramsar Information
Sheet for Lake Kununurra and include revised information on the ecological
attributes and incorporate a recognition of the dynamic changes that will
continue to occur at the lake.

3.6.3 Management Planning

An important issue related to management and management planning is to establish a
clear understanding of the boundary of the Ramsar-listed area of Lake Kununurra.
Detailed maps showing the boundary should be available at the East Kimberley Office
for staff and the public. A copy of these maps should be supplied to the Waterand .
Rivers Commission,

Consideration could be given through discussion with the Department’s Principal
Research Scientist responsible for wetlands to having Lake Argyle and Lake
Kununurra listed individually as Wetlands of international Importance.

Recommendation 13: The Kimberley Regional Ecologist, in consultation with the
East Kimberley Office, work with the Department’s wetland research officers to
define in detail the boundaries of the Ramsar-listed area of Lake Kununurra.

Recommendation 14: The Regional Manager ensure that detailed maps are
available at the East Kimberiey Office that show the boundary of the Ramsar-
listed area of Lake Kununurra. Also that a copy of these maps be supplied to the
Water and Rivers Commission Office in Kununurra.

Recommendation 15: The Regional Manager take the necessary steps to ensure
that the Department forward a copy of the detailed maps of Lake Kununurra to
Environment Australia.

Lake Kununurra is vested in the Water and Rivers Commission and managed by the
Water Corporation. As such the management plan that is developed for Lake
Kununurra should have, as a minimum, a statutory basis under legislation administered
by the Commission.

The Department of Conservation and Land Management should have a formal role in
the development of the management pian because of its responsibility for
implementation of the Ramsar Convention in Western Australia. A mechanism to
develop this cooperative appreoach is the establishment of a consultative committee
involving the Kununurra Office of the Water and Rivers Commission and the
Department of Conservation and Land Management. Initially this committee could
discuss the Ramsar Convention and the obligations for the management of listed
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wetlands. These consultative arrangements could pick up issues associated with the
proposed Carr Boyd Range and Lake Argyle National Park and the Packsaddle
Swamp Nature Reserve. The committee could also consider including other agencies
and stakeholiders in the consultations (especially Aboriginal Traditional Owners).

Recommendation 16: The Regional Manager establish a consultative committee
with the Kununurra Office of the Water and Rivers Commission and Water
Corporation to discuss Ramsar issues related to the management of Lake
Kununurra (also see Section 9.1.2).

Recommendation 17: The Regional Manager use the consultative committee to
discuss the joint development of a management plan for Lake Kununurra to be
implemented under legislation administered by the Water and Rivers
Commission (also see Section 9.1.2),

In addition to giving attention to the development of a management plan for Lake
Kununurra it is also important that the Department of Conservation and Land
Management actively participate in other planning and management process for the
lake and adjacent areas.

Recommendation 18: The Regional and District Manager continue to support
staff involvement in government and community planning for Lake Kununurra
and adjacent areas.

-

In establishing a consuitative committee to discuss management issues related to
Lake Kununurra recognition should he given to the special interests of Aboriginal
people. A current Native Title claim has been made over the area by the Miriuwung
Gajerrong Traditional Owners. This is to go before the Federal Court in March 1997
where the Aboriginal Legal Service will represent the Native Title interests of the
claimants.

Recommendation 19: The Regional Manager note the special interest that
Aboriginal people have in Lake Kununurra and seek to ensure that:
+ these interests are included in any future discussions about the
management of Lake Kununurra
e necessary steps are taken to advise the State Government's Native Title
Unit of the Ramsar-listed status of Lake Kununurra and the interests of
the Department
« full recognition is given to the current legal proceedings in any decisions
made relating to L.ake Kununurra.
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4.0 Ord River Floodplain

The Ord River Floodplain is located at latitude 15° 15 S, longitude 128° 15’ E. The
nearest township, Wyndham, has an annual average rainfall of 695 mm (Bureau of
Meteorology data). Rainfall is monsoonal and is thus restricted to a very hot (mean
max. about 39° C in December), humid wet season from November to March, The
middle of the year is characterised by warm (mean max 30° C in July), dry days with
periods of steady south-easterly winds.

4.1 Physical Attributfes

The site has an area of around 1100 km2 and is composed of depositional floodplain
and estuarine environments associated with the mouth of the Ord River. There are
three relatively distinct wetland units.

The southern part of the site is dominated by Parry Creek. This includes a 20 km
length of seasonally-flowing creek channel running through upland environments, and
an alluvial floodplain complex. The floodplain is flooded to variable extent in the wet  ~
season but after the rains cease, except for a few permanent ‘holes’ associated with
incised channels and claypans, it quickly dries out. The upstream (southern) portion of
the floodplain is freshwater while lower (northern) sections, if not inundated by saline
water, certainly have saity soils.

Extending north from the floodplain of Parry Creek for some 60 km to the Cambridge
Gulf are the lower reaches of the Ord River. Although the upstream end of the site on
the Ord River carries a perennial flow of freshwater, the downstream sections, when
not in flood, soon start to become saline and are increasingly influenced by tides. The
tidal amplitude at the coast can be as much as 8 m. At the upstream end the river
channel is around 150 m wide, increasing to over 5 km wide near the mouth.
Processes of sediment deposition dominate along the entire length of the river on the
site. Broad sandy or gravelly spits and bars occur along upstream reaches while
unstable mud bars and islands become common toward the mouth. Burbidge and
Messel (1979) reported that ‘We found the river had cut new channels upstream of 37
km and that available air photography and maps were of little value when navigating’.
Within the greater alluvial plain through which the river runs there is evidence that the
river channel has a long history of instability. The floodplain substrates on either side of
the river are predominantly saline.

North-east from the mouth of the Ord River, the site extends for a short distance
around the coast to include an estuarine complex known as the ‘False Mouths of the
Ord'. This consists of a deltaic maze of channel-ridden, tidally inundated coastal mud
flats and islands. It is only the northern-most channel in this complex that receives
much freshwater input; this from the relatively small and ephemeral Emu, Station and
Tanmurra Creeks, A study to investigate geomorphological aspects of this area was
completed by Thom et al.(1875).
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Photograph 21  Aerial view across the False Mouths of the Ord River
(28 June 1996, Doug Watkins)

Photograph 22 View N across Marlgu and lower Parry Lagoons.
(25 June 1996, Doug Watkins)
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Photograph 23  Ruins of a radio telegraph station on hill overlooking Marlgu Lagoon.
(25 June 1996, Doug Watkins)

Photograph 24 Marlgu.
(29 June 1996, Doug Watkins)
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Photograph 25 Goose Hill, view NE across Wild Goose Creek and Ord River to
House Roof Hill.
(29 June 1996, Doug Watkins)

Photograph 26  Noogoora burr growing in Wild Goose Creek.
(29 June 1996, Doug Watkins)
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The catchments of short creeks entering the site are bounded by the sandstone hills of
the Erskine Ranges to the west of Parry Creek and by the Onslow and Hargreave Hills
and the limestone Ningbing Range to the east of the False Mouths (Traves 1955). Both
Parry Creek and the False Mouths have very small catchments compared to that of the
Ord River which has a catchment of 55 300 km®.

Historically, the flooding and drying cycles, and the massive sediment deposition from
the Ord River would have been major determinants of ecological processes on the site.
However, with the river now dammed at two points upstream the hydrological and
sediment deposition characteristics have changed markedly. Once a river with only
seasonal flow, it is now perennial due to constant discharge from the Diversion Dam of
the Ord River lrrigation Area some 85 km upstream (Wark undated), The main Argyle
Dam on the Ord River, some 140 km upstream from the site, is highly effective at
constraining wet season flood peaks and trapping sediment loads from the majority of
the catchment. Since the construction of the Argyle Dam the wet season flood peaks
and sediment pulses in the lower Ord are almost certainly determined more by the
pattern of flooding and sediment yield from the Dunham River. This is a tributary of the
Ord River with catchment of less than 4 000 km? which flows into the Ord River just
below the Diversion Dam.

Compared to pre-dam conditions the Ord River now floods less frequently and/or for
shorter periods and, carrying much less sediment, the stream channel of the lower Ord
is possibly more stable than in times past.

4.2 Biological Attributes

4.2.1 Flora

The floodplains of the lower Ord are the most extensive in Western Australia
(Department of Conservation and Land Management 1990, Burbidge et a/. 1991)
(Photograph 22). They have not been comprehensively mapped and changes that may
have occurred, or that are occurring, since the river was dammed have not been
documented.

Parts of the Parry Floodplain were part of the Goose Hiil Station and the area was also
used as a holding area for cattle prior to them being moved to the meatworks at
Wyndham. Changes that might have occurred due to these uses have not been
documented.

The dominant vegetation type over shallow, freshwater or slightly brackish floodplains
is grassiand. Beetle grass Dipfachne parviflora and Wild rice Oryza australiensis are
amongst the most abundant species. The annual shrubs Sesbania cannabina and
Aeschynomene indica are common and form dense thickets to 2 m high on the central
flats.

In deeper, more persistent freshwater billabongs and swamps (primarily associated
with Parry Creek) the aquatic vegetation includes fringing S. erubescens and sedges
(e.g. Cyperus spp.), several species of water lily (Nymphaea and Nymphoides spp.),
beds of spike-rush Efeocharis spp., bladderworts Utricularia spp. and hornwort
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Ceratophyllum demersum (Photograph 24), The tall emergent reed Phragmites karka
is patchily distributed.

As soii salinity increases closer to the mouth of the Ord River, the samphire species
Halosarcia indica and Tecticornia verrucosa and the salt grasses Sporobofus virginicus
and Xerochioa spp. become more common,

Riparian vegetation along freshwater reaches of the Ord River and around deeper
billabongs can include Eucalyptus papuana, £, camaldulensis, Terminalia platyphylla,
Barringtonia acutangula, Melaleuca argentea, Acacia holosericea and Excoecaria
parvifolia. Riparian communities along the river seem to have benefited greatly from
the effects of upstream damming. Either from reduced scouring during wet season
floods or from perennial river flows (or both) many formerly bare sandy banks, bars
and islands now appear to becoming densely vegetated. The reed Typha domingensis,
probably either rare or absent from the lower Ord prior to damming has now
established in dense stands along most freshwater reaches of the river.

in tidally-influenced, saline portions of the lower Ord and throughout the False Mouths,
mangrove communities occur. Fourteen species of mangrove plant have bheen
recorded with species richness being only slightly less than the 17 species recorded for
the whole of the Kimberley (Johnstone 1990, Kenneally 1982, Thom 1975, Wells 1982
Semeniuk 1993). The lower rainfall of the region is thought to be the primary cause of
this difference (Wells 1982). Communities are more or less linear and form narrow,
relatively low stands along banks (Photograph 21) or broader belts in a few parts of the
False Mouths. Common species include Sonneratia alba, Avicennia marina, Ceriops
tagal, Bruguiera parvififora, Rhizophora stylosa and Aegiceras cornicufatum. Mangrove
communities throughout the site frequently exhibit strong patterns of species zonation,
reflecting each species’ preference for a particular regime of tidal flooding. Due to their
occurrence on unstable, soft muddy substrates and the effects of high tidal flows and
seasonal scouring from floods, the location of mangrove stands throughout much of
the lower Ord River has the potential to change through time. Thom et a/.(1975)
determined that historically mangrove cover throughotut the site has been much more
extensive.

Weed species on the site are recognised as a significant problem along all freshwater
sections of the Ord River, A large portion of the Ord River Floodplain lies within a
noogoora burr Xanthium pungens quarantine area (APB undated) (Photograph 26).
The prickly shrub parkinsonia Parkinsonia aculeata has formed extensive thickets in
riparian and river levee situations. The banks also support populations of rubber bush
Calotropis procera and some leucaena Leucaena leucocephala which escaped from
agricultural areas upstream. The recent discovery of (what is currently) a small patch
of bellyache bush Jafropha gossypiifola on the reserve adjacent to Parry Creek is of
some concern.

4.2.2 Fauna

There are no published data available on the status of the invertebrate fauna of the
site. Of the vertebrate fauna only for estuarine crocodile Crocodylus porosus and
waterbird populations have there been there any quantitative studies (Burbidge and
Messel 1979, Messel et al. 1987, Gowland 1983, Jaensch and Vervest 1990).
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It was on the basis its population of crocodiles that part of the site was originally
recommended for protection as a nature reserve (Bustard 1969). Repeated crocodile
censuses by Messel et a/.(1987) showed that crocodile populations in the Ord River
were increasing and that the Ord River is the major breeding area in the region.
However, the current Ramsar site apparently only contains small areas of favoured
crocodile nesting habitat. Most breeding must occur elsewhere on the river. A crocodile
count in the Ord River estuary in 1992 showed a non-hatchling crocodile density of
1.5/km (Australian Nature Conservation Agency 1936).

The site supports significant populations of waterbirds though primarily on a seasonal
basis (Gowland 1983). From floodplain habitats associated with Parry Creek up to 77
waterbird species have been recorded, including 22 listed under international
conservation treaties (Gowland 1983, Jaensch and Vervest 1990). The early part of
the dry season, May to July, as the floodplains dry out, appears to be the time when
the greatest numbers of waterfow!] congregate on the site. The highest count recorded
was of 27 000 birds in May 1986 (Jaensch and Vervest 1990) and it is thought that
more than 20 000 probably occur annually. Abundant species with State or nationally
significant aggregations reported during this period include Plumed Whistling-Duck
Dendrocygna arcuata and Glossy Ibis Plegadis falcinellus.

Parry Lagoons is an important area for shorebirds. The site is considered to be of -
international importance in terms of populations of Red-kneed Dotterel Erythrogonys
cinctus, Australian Pratincole Stiftia isabella, Oriental Fratincole Glareola maldivarum
and Little Curlew Numenius minutus (Watkins 1993). Recent information suggests the
area is also internationally important for Sharp-tailed Sandpiper Calidris acuminata,
Common Greenshank Tringa nebularia, and Marsh Sandpiper Tringa stagnatilis
(Collins and Jessop in press). This information increases the ranking of the site to it
being one of the five most important wetlands in Western Australia for migratory
shorebirds (in terms of the number of species for which the site is internationally
important). It also lifts the national ranking to around the tenth most important site in
Australia (based on the data in Watkins 1993).

Rare or threatened species known from the site include Freckled Duck Stictonetta
naevosa, Garganey Anas querquedula, Pectoral Sandpiper Calidris melanofos, Long-
toed Stint Calidris subminuta, Painted Snipe Rostratula benghalensis and Zitting
Cisticola Cisticola juncidis.

Eight waterfowl species are known to breed on the site but no comprehensive breeding
surveys have ever been conducted. Of these the most significant are Magpie Goose
Anseranus semipalmata, having the highest breeding concentration in WA, egrets and
herons (colonies in wooded swamp), and Yellow Chat Ephthianura crocea.

The mangrove bird fauna on the site includes aimost all of the specialist mangrove
species occurring in WA (Johnstone 1990; Schodde, Mason and Gill 1982). The site
includes part of the oniy population of Black Butcherbird Cracticus quoyi in the State, a
morphologically significant variant of the L.emon-breasted Flycatcher Microeca
flavigaster, and populations of the Coliared Kingfisher Halcyon chioris, Shining
Flycatcher Myiagra alecto and Chestnut Rail Eulabeornis castaneoventris that are of
State significance.

Fish populations on the site have apparently received little attention. Two species of

freshwater fish, the catfish Neosilurus hyrtlii and a rainbowfish Melanotaenia splendida,
have been recorded from Parry Lagoons (Allen and Leggett 1990) and the barramundi
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Lates calcarifer is the main species targeted by recreational and commercial fishing in
estuarine regions. The regional significance of the estuarine environments on the site

as breeding and nursery grounds for marine fish and crustaceans is thought to be high
but this has yet to be quantified.

The only mammal survey conducted on the site was in mangroves in the False Mouths
(McKenzie and Rolfe 1986). This recorded the first known population of Mosaic-tailed
Rat Melomys burtonii in WA and a rich bat fauna comprising some 17 species.

introduced fauna on the site includes feral cats and cattle.
4.3 Cultural Values

4.3.1 Aboriginal Cultural Values

The major cultural issue for Aboriginal people in the Kununurra/Vyndham area relates
to Native Title Claims.

The Ord River Floodplain is part of the Miriuwung Gajerrong Native Title Claim No. 1
{Appendix 3). The claim was lodged by the Aboriginal Legal Service of Western -
Australia on behalf of the claimants in April 1994 and was accepted by the National
Native Title Tribunal in May 1984. Lake Kununurra and Lake Argyle are also included
in the claim. The majority of the claimants are represented by the Aboriginal Legal
Service and the Northern Land Council. A number of Kija people, who live in the
Turkey Creek area, are joint claimants and these are represented by the Kimberley
Land Council.

The application is for land and water in and around Kununurra, Wyndham, Cambridge
Guif and Turkey Creek in Western Australia and the Keep River National Park in the
Northern Territory. The area includes Lacrosse, Kanggurrya, Pelican Monsmont and
Guy Reid Islands (Appendix 3). The same claimants have lodged a further Native Title
_ claim that includes areas adjacent to the Ord River Floodplain (Miriuwung Gajerrong
No. 2} (Appendix 4).

There are over a hundred interested persons registered with the National Native Title
Tribunal including the Commonwealth and Western Australian Governments. The
Native Title Tribunal referred the claim to the Federal Court after preliminary mediation
between the interested parties because it was felt there was no possibility of an
agreement between all the parties being reached. This move was supported by the
claimants and the State Government. The case has been set down for hearing in
March 1997.

There was little interest in discussing issues related to Ord River Fioodplain during the
field visit because:
e the Federal Court hearing on this claim was pending, and
o the claimants were involved in intensive negotiations with the State
Government and the East Kimberley Shire in relation to their Miriuwung
Gajerrong No. 2 claim (Appendix 4) and the Ord Stage 2 Project.

A number of parties were contacted including:

e Aboriginal Legal Service, Kununurra
e Bob Hannan, Miriuwung Gudjerrong Famities Land Council
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Ben Ward, Warringarri Aboriginal Corporation

David Neary, Mirima Dawang Worlab-gerring Language Centre
Ray Blackwood, Aboriginal Affairs Department

Project Officer, Aboriginal and Torres Strait Islander Commission

Correspondence relating to the project was forwarded to each organisation and a
meeting was requested. Meetings to discuss the Ramsar status and proposed
management planning process were held with representatives from the Mirima
lLanguage Centre, Aboriginal Affairs Department and the Aboriginal and Torres Strait
Islander Commission. The representative from the Mirima Language Centre
emphasised the importance of the areas to Mirima people and the importance of
including them in any discussions about management.

Although Mr Hannan was not in Kununurra at the time of the field work he advised that
he would tike to be kept informed of what was happening. He also requested that
representation be made through the Native Title Tribunal or that the Minister should
approach him directly [sic] He expressed the opinion that once the Native Title issue
was resolved this would clarify future management issues.

As mentioned above, over the past 12 months the claimants have been focusing on
negotiations relating to the Ord Stage 2 Project. A number of agreements have been
negotiated by the Working Party, which includes representatives from Aboriginal
groups the State Government and the Shire. The success of these negotiations
indicates that despite conflicting interests related to the area under claim, properly
structured consultation and negotiation processes can yield positive results.

i

The site register compiled by the Heritage and Culture Division of the Aboriginal Affairs
Department lists a number of ethnographic and archaeological sites within the Ord
River Floodplain area.

4. 3.2 Other Cultural Values

Parry Lagoons Nature Reserve, Ord River Nature Reserve and the Ord River
Floodplain are listed on the Register of the National Estate (Natural Values).

The Parry Lagoons area is of historical interest. In 1914 a radio telegraph station was
build on the hill overlooking Marlgu Lagoon to assist shipping entering Wyndham. The
ruins of these buildings remain clearly visible (Photograph 23). Between 1920 and
1960 the Parry Lagoons were an important watering and holding area for cattle being
delivered to the meatworks at Wyndham.

4.4 Tenure and Management Regime

4 4.1 Tenure

Most of the site is made up of Nature Reserves which are vested in the National Parks
and Nature Conservation Authority and are managed by the Department of
Conservation and Land Management. The southern portion is formally named the
Parry Lagoons Nature Reserve. A middle section encompassing most of the lower
reaches and mouth of the Ord River is known as the Ord River Nature Reserve while
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the northern-most section (the estuarine complex north-east of the Ord River mouth) is
called the False Mouths of the Ord Nature Reserve.

Lands adjoining about half of the Ord River Floodplain lies within a noogoora burr
Quarantine Area. Access into this area has been restricted to limit the spread of
noogoora burr. The quarantine procedures are managed by Resource Protection
Officers of Agriculture WA,

There is a freehold block of land of about 45 ha within the Parry Lagoons Nature
Reserve for which there are plans to develop low key tourist accommodation. Other
small areas north-west of the township of Wyndham and to the far east of the site are
also unreserved, being either Vacant Crown Land or part of the Carlton Hill pastoral
lease.

Native Title

The Ord River Floodplain is included in the Miriuwung Gajerrong Native Title Claim No.
1. The claim was lodged by the Aboriginal Legal Service of Western Australia on behalf
of the claimants. This application has been referred to the Federal Court and is set
down for hearing in March 1997,

Marine Park Proposal

The Marine Parks and Reserves Selection Working Group (1994) has recommended
that a Marine Park be established for the conservation of marine flora and fauna and
protection of mangrove habitats in the eastern half of the Cambridge Gulf. This area
includes parts of the Wyndham Port Limits. The proposed area extends up the Ord
River to the Parry Lagoons Nature Reserve.

East Asian-Australasian Shorebird Reserve Network

At the Ramsar Conference of Parties in Brisbane in March 1996 the Western Australia
Government announced its involvement in a shorebird conservation project called the
East Asian-Australasian Shorebird Reserve Network. This project seeks to address the
conservation needs of migratory shorebirds on a flyway basis through the development
of an international network of sites managed for shorebird conservation. Parry
Lagoons was nominated by the Western Australian Government for inclusion in the
project. The Shorebird Reserve Network does not have legal implications.
Responsibility for the management of sites remains with the nominating agency
(Watkins 1995).

4.4.2 Site Management

Access to the site is limited. On the southern side of the Ord River, the Parry Lagoons
Nature Reserve is accessible on the Parry Creek road, an unsealed, two-wheel-drive
road from the Great Northern Highway about 15 km SE of Wyndham. This provides dry
season entry to Marigu Lagoon, a near-permanent freshwater billabong on the Parry
Creek floodplain. Several un-gazetted, four-wheel-drive tracks from the Great Northern
Highway, nearer to Wyndham, appear to provide entry to some of the northern parts of
the site but these tracks are not sign-posted and are mostly used by small groups of
people from Wyndham and Kununurra. The location of these tracks can vary from year
to year as old tracks are rediscovered or new tracks created once the soils have dried
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out enough following the wet season. The Parry Creek road runs through much of the
southern part of the site though access is restricted due to the noogoora burr
Quarantine area. Because nearly all of the Ord River on the site falls within the
quarantine area there is effectively no public vehicle access to the river. The only
vehicle entry to the site on the eastern side of the Ord River is on four-wheel-drive
tracks through pastoral properties. None of these fracks are marked on publicly
available maps though at least one (off the Ningbing track) is used regularly by
residents from Kununurra to enter an area of the False Mouths of the Ord.

Many inappropriate and illegal uses of the site originate as a result of its proximity to
the town of Wyndham. These include rubbish and litter, dumping, shooting of wildlife,
lighting of fires and off-road-vehicle use.

The level of visitation to the Parry Lagoons Nature Reserve is unknown. Visitor
facilities at Marlgu Lagoon are limited. A lockout on a small hill near the lagoon
provides views across the floodplain (Photograph 22). The lagoon has an interpretative
sign near the carpark and a raised board walk leading from the car park to a viewing
platform and bird hide. The Commonwealth Government has provided $ 60 000 for the
construction of boardwalks, viewing platforms and hides at this site {Australian Nature
Conservation Agency 1996b).

Recreational and commercial fishing is possibly the only other activity that occurs
regularly on the site. The reservation status of the site excludes recreational fishing in
floodplain lagoons or billabongs but fishing is allowed on the Ord River and in the
channels of the False Mouths. However, because of the noogoora burr Quarantine
Area, boating activities on the Ord River are restricted to two fishing tour operators and
members of the East Kimberley Sport and Game Fishing Club who are issued with
special permits. They enter the site from base camps upstream. Recreational fishing
also occurs in the False Mouths of the Ord but there is no information available
concerning boat numbers or of the amount of fish taken.

A small commercial barramundi fishery operates in the Cambridge Gulf. The size of
the catch taken from the lower Ord River is not known.

Management to control or eradicate noogoora burr in the quarantine area has been in
progress since 1974. The area of infestation along the Ord River was divided into
upstream and downstream management units with the upstream unit first targeted for
treatment. This area extended from Buttons Gap to near Wild Goose Creek.

Initial efforts at control involved manual spray applications of the herbicide 2-4-D to
break up dense infestations. As plant densities diminished chemical control was
phased out and replaced by manual grubbing within systematic search grids. After
some 20 years much of the upstream management area is now believed to be free of
noogoora burr. Control of noogoora burr in the downstream management area, which
includes almost all the infestations on the Ord River Flocdplain, began only about two
years ago. 1t is still very much in the ‘initial knock-down’ phase (Richard Watkins,
Agriculture WA, pers. comm.).

4.4.3 Catchment Management
Lands bordering the eastern part of the site, along the Ord River and around the False

Mouths, are part of Carlton Hill pastoral lease and managed for beef cattle production.
Another pastoral property, lvanhoe Station, adjoins the south-eastern part of the site.
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The boundaries of lvanhoe Station are fenced while those with Carlton Hill Station are
only partially fenced. On nearly all pastoral properties in the region fire is one of the
most widely used management tools. During the dry season fire both removes
nutritionally deficient stands of dead grass and stimulates production of a 'fresh green
pick’. However, burns on pastoral properties are essentially uncontrolled with
inadequate fire breaks to prevent escape fo neighbouring properties. The Ord River
Flocdplain thus tends to have a fire regime at least partially imposed by the adjacent
stations. ’

The hinterland to the west of the site includes El Questro Station, areas of Vacant
Crown Land and government reserves. The Great Northern Highway, a popular tourist
route, runs down part of the western side of the site.

About 85 km upstream from the site along the Ord River is the township of Kununurra
and the Ord River Irrigation Area. The Ord River Irrigation Area comprises a storage
lake, Lake Kununurra, formed by a dam (the Diversion Dam, Photograpn 15) across
the Ord River near the township, and the irrigation network which includes over 135 km
of channels, servicing an agricultural area of some 15 000 ha (Western
Australian/Northern Territory Government 1994), The Water and Rivers Commission is
responsible for water quality in Lake Kununurra. Dam operations and hardware are
managed by the Water Corporation while distribution of water throughout the irrigation -
network is administered by a private co-operative, the Ord lrrigation group.

irrigation tail water from the Ivanhoe Plain section of the Irrigation Area is released into
the Ord River at various points downstream between the Diversion Dam and the Ord
River Floodplain. Of the 116 466 megalitres of water supplied annually for irrigation,
about 12 per cent is considered ‘wasted’. It is uncertain how much of this is released
as tail water. Neither the quantity nor the quality of this water is routinely monitored.
Pesticide applications to the lrrigation Area during its early years of operation
occasionally caused fish kills downstream along the Crd River (Departments of
Agriculture, Water Resources and the North-west 1890). Pesticide use today is
considered 1o be much more environmentally responsible,

Apart from irrigation supply, the Diversion Dam is also managed to maintain river levels
and water quality downstream for use on river-levee horticultural blocks, for cattle on
adjoining pastoral properties and for tourist and recreational boating (Wark undated).
This is achieved by a minimum release from the dam of 41 m%second (1.292 million
megalitres/year). Before the Ord River was dammed the river flows stopped each dry
season.

The current land use and management regime around the southern part of the site is
planned to change in the near future. The Stage 2 extensions to the Ord River
[rrigation Area include development of the Carlton Plains and Manitea Flats for broad
acre agriculture and horticulture (WA/NT Governments 1994, Kinhill 1995). These
developments, with a total planned area of some 12 400 ha, will abut the eastern side
of the Parry Lagoons Nature Reserve and extend upstream along both sides of the
Ord River for about 36 km. Water will be supplied by pumping from the river. Some of
the crops expected to be grown include sugar cane, cotton, leucaena, bananas and
mangoes.

Associated with these developments the Parry Creek road may be upgraded, most
probably sealed, and is likely to become a significant tourist route (Kinhill 1985). As a
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result the Parry Lagoons Nature Reserve would be exposed to a much higher level of
tourist visitation.

Wyndham is one of only two operating ports in the Kimberley. The shipping to
Wyndham passes in and out of the Cambridge Gulf adjacent to the Ord River
Floodplains. In 1994-95, 118 858 tonnes of produce, materials and equipment were
imported through Wyndham port and 180 535 tonnes were exported. The major
imports were: bulk fuel (102 479 tonnes), building materials (7 989 tonnes), fertiliser (4
196 tonnes) and general (2 447 tonnes). The major exports were: zinc concentrate
(130 387 tonnes), lead concentrate (21 500 tonnes), fivestock (13 570 tonnes) and,
grain and agricultural products (11 049 tonnes) (Department of Transport 1995).

4.5 Potential Threats to the Site and its Values

Events or impacts that could cause change to the ecological character of the site
include infroductions of exotic plants or feral animals, un-managed visitor impacts,
change of water quality, changed fire regimes and change to annual/seasonal
hydrology.

Populations of exotic plants are already well established on the site, particularly along
the Ord River which is densely infested with noogoora burr and parkinsonia. Although _
there have been no systematic surveys to monitor the establishment of these species,
parkinsonia, at least on the western side of the Ord River at the northern end of the
Parry Lagoons Nature Reserve, was observed to have many small satellite infestations
that appeared to be continuing active spread across the river levee. The status of
noogoora burr on the site has diminished as a result of on-going control and
eradication measures. However, with the recent restructure of agriculture-related
agencies in Western Australia it can be anticipated that funding for weed eradication
will be reviewed and possibly reduced.

The presence of agricultural areas upstream, as a source of potentially invasive non-
native plants, will always pose some threat to the site. Furthermore, the level of threat
will be heightened when the Carlton Plains and Manitea Flats extensions to the
irrigation scheme are developed immediately upstream of the site along the Ord River.
The shrub leucaena, grown as a cattle fodder crop, has already escaped from
agricultural areas and established along the river. Its rate of spread and establishment
downstream may currently be limited by constant exposure to grazing pressure from
cattle between the site and agricultural sources. When this pressure is removed when
the extensions to the irrigation scheme are developed, and especially if leucaena is
cultivated in these new areas, then leucaena could quickly emerge as a significant
environmental weed. In this respect the timing of the ‘change over’ from pastoral to
agricultural land use could be important. ldeally any land targeted for re-development
should only be de-stocked immediately prior to re-development. An extended period
between de-stocking and re-development could allow a significant weed front to
develop which could advance onto the site,

In newly-developed agricultural areas the groups of potential weedy species that might
escape to establish in wetland situations could include a range of legumes, grass crops
such as sorghum and rice, and cotton.

Introduced plants not currently in the region but known to be significant wetland weeds

in similar habitats in the Northern Territory, include the thorny shrub Mimosa pigra and
the floating fern Salvinia molesta.
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The development of transport corridors on or around the site could prove to be an
avenue for weed invasion, and the weed status of land used to supply gravel and fill for
road works should be carefully evaluated prior to use.

Visually obvious impacts of feral animais on the site are more or less restricted to the
activities of cattle around the margins of the False Mouths of the Ord. Fencing around
most sections of the lower Ord River and the Parry Lagoons Nature Reserve seems
adequate given that in the near future much of the pastoral land adjoining the site in
these regions wili be redeveloped for intensive agriculture. At the False Mouths the
landward edge and fringing woodlands, especially at the discharge points of small
creeks, appears to attract the greatest cattle disturbance. Cattle are probably severely
overgrazing the grassy (Sporobolus virginicus) saline flats and sheltering in the
woodland margins. These habitats may be highly ihportant for survival of a range of
small mammals including Mosaic-tailed Rat. Fencing should be considered for this
area.

There are undoubtedly feral cat populations in riparian and mangrove environments on
the site. Population sizes and the extent of their impacts on assemblages of small
mammals, particularly on Mosaic-tailed Rat are unknown. There are currently no feral
pigs in the Ord River Floodplain but populations have recently established in upstream-
locations around Lake Kununurra. The potential for pigs to move downstream to the
site through riparian environments should be considered high.

The development of the Carlton Plains and Manitea Flats agricuitural areas
immediately upstream of the site may cause at least intermittent water quality
deterioration on the site. Any runoff into the river of pesticide residues could have
potential to kill or alter community assemblages of aquatic fauna including fish and
macro-invertebrates. Nutrient flushes may cause algal blooms.

The success of some areas of the new agriculfural ventures upstream of the site will
hinge on rigorously-managed irrigation practice. Poor practice could raise the water
table and cause salinity problems. Whether such problems would be confined to the
local situation or whether they would be expressed more extensively and possibly
affect the site, is not known.

The current fire regime on the site, which appears to be characterised by extensive
annual burning, seems to be largely un-managed. While some fires enter the site from
neighbouring pastoral stations many hot, late dry season fires appear to be lit by
unknown persons. These fires are a concern for both Reserve and pastoral property
managers. It is not known whether the current fire regime is the most appropriate for
conservation of the range of fauna and flora on the site. Sensitivity studies to identify
how species are affected by different burning regimes could be used to develop
burning strategies more in keeping with important conservation values of the site.

The dams along the Ord River have already changed the hydrology of the site
substantially. It is thus highly possible that a large section of the Ord River Floodplain
is currently in a state of ecological re-adjustment. However, the impact of the Ord River
dams on the ecology of the lower Ord wetlands has never been evaluated. In riparian
environments along the Ord River ecological shifts related to the change from
seasonal flow to permanent flow are conspicuous {e.g. the revegetation of sandy bars
and the emergence of infestations of cumbungi Typha domingensis along river banks).
In floodplain environments however, now inundated less frequently and/or for shorter
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periods, the effects are less obvious or more subtle and are probably characterised by
slow rates of community turnover. There is at present no monitoring regime to identify
the range and rate of community changes in these areas.

With development of new irrigation areas upstream of the site, flow rates down the Ord
River will need to be increased for water supply. This could shift the
freshwater/saltwater tidal interface in the estuary of the Ord River slightly downstream
and cause replacement of some mangrove communities by assemblages of freshwater
riparian species.

The Department of Fisheries is present planning to prepare a fisheries management
plan for the lower Ord River (Gordon Graham, pers. comm.).

In the longer term the hydrology of the site could be profoundly influenced by rising
sea-levels. A sea level rise of just 1 m could cause substantial or total loss of present
freshwater wetland habitat on the site but favour expansion of mangroves.

4.6 Conclusions

4.6.1 Urgent Management Actions

No urgent management concerns were identified during the fieldwork that require
follow-up by the Department of Conservation and Land Management.

4.6.2 Necessary Ecological Investigations -

Implementation of a monitoring program is one of the core obligations of management
of Ramsar-listed wetlands. Monitoring is needed to test if ecological change is
occurring and to develop appropriate management responses. Important attributes to
monitor at Ord River Floodplain are water quality, vegetation, aquatic fauna and
waterbird numbers.

Recommendation 20: The Kimberley Regional Ecologist, in consultation with the
East Kimberley Office, develop a program to monitor for changes in the
ecological character of Ord River Floodplain. This should be developed as part
of a regional program for Ramsar sites (see Section 9.3.2).

4.6.3 Management Planning

An important issue related to management and management planning is to establish a
clear understanding of the boundary of the Ramsar-listed area of Ord River Floodplain.
Detailed maps showing the boundary should be available at the East Kimberley Office
for staff and the public. The status of the freehold land in the Parry l.agoons area
should be clarified in this process.

Recommendation 21: The Regional Manager ensure that detailed maps are

available at the East Kimberley Office which show the boundary of the Ramsar-
listed area of the Ord River Floodplain.
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Recommendation 22: The Regional Manager take the necessary steps to ensure
that the Department forward a copy of the detailed maps of Ord River Floodplain
to Environment Australia.

All of the Ramsar-listed area of the Ord River Floodplain is within Nature Reserves
except for the marine areas of the Ord River and the False Mouths. As such the
Department of Conservation and Land Management is in a position to use the
Conservation and Land Management Act to develop a statutory management plan for
the area. '

However, a Marine Park has been recommended by the Marine Parks and Reserves
Selection Working Group (1994) for the marine and Ord River areas adjacent to the
Ord River Floodplain. Before commencing a public management planning process for
the Ord River Floodplain it is important that the Department clarify with the Minister for
the Environment a timetable for advancing the Marine Park proposal. A clear
understanding of the status of the Marine Park proposal will greatly assist community
participation in the planning process.

The proposed development of a fisheries management plan for the lower Ord River by
the Department of Fisheries is important in the context of the Marine Park proposals
for the lower Ord River.

Recommendation 23: The Regional Manager take the appropriate action to
inform the Marine Branch and the Policy Section of the Department that a
fisheries management plan is to be prepared for the lower Ord River and the
possible opportunity to advance the Marine Park proposal for the eastern
section of Cambridge Gulf.

Recommendation 24: The Regional Manager seek for the Executive Director to
obtain in-principle approval from the Minister for the Environment to advance
the Marine Park proposal for the areas adjacent to the Ord River Floodplain (also
see Section 9.1.3).

Recommendation 25: If in-principle approval is given to advance the Marine Park
proposal, the Regionai Manager seek advice from the Executive Director on the
arrangements, timetable and resourcing as these may have State-wide
implications (also see Section 9.1.3).

Recommendation 26: Following clarification of the details for advancing the
Marine Park proposal, the Regiona! Manager take the appropriate steps to
combine management planning under the Conservation and Land Management
Act with the requirements for the establishment of a Marine Park.

I it is determined that a Marine Park will not be established at this site before the next
Conference of Parties to the Ramsar Conference (1999) then alternative mechanisms
should be developed to enable coordinated management. This could be achieved by
developing a management plan for the Nature Reserves.

Recommendation 27: If by July 1997, it appears that Marine Parks will not be
advanced by 1999, the Regional Manager should take the necessary steps to
commence a management plan for the Nature Reserves of the Ord River
Floodplain.
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In addition to giving attention to the development of a management plan for the Ord
River Flood Plain it is also important that the Department of Conservation and Land
Management actively participate in planning and management process for adjacent
areas. At present, relevant issues are the proposed development of intensive
agriculture on the Carlton Plains and Manitea Flats, environmental flows in the Ord
River, changes to the quarantine regulations and fisheries management.

Recommendation 28: The Regional Manager continue to support staff
involvement in government and community pianning for areas adjacent to the
Ord River Floodplain.

A Native Title claim has been made over the Ord River Floodplain by the Miriuwung
Gajerrong Traditional Owners. This is to go before the Federal Court in March 1997
where the Aboriginal Lega! Service will represent the Native Title interests of the
claimants.

Recommendation 29: The Regional Manager note the special interest that
Aboriginal people have in Ord River Floodplain and seek to ensure that:
« these interests are included in any future discussions about the
management of Ord River Floodplain
e necessary steps are taken to advise the State Government's Nativ