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1 INTRODUCTION

1.1 BACKGROUND

Effective management of Western Australia's marine conservation reserves requires an adequate level
of understanding of their main physical, biological, geological and social characteristics to ensure that
the existing and potential impacts of human activities and natural processes can be properly assessed
and managed.  The Department of Conservation and Land Management’s main efforts in terms of
facilitating marine research centers around the strategic and collaborative coordination of external
research effort and tactical research conducted through the Marine Conservation Branch (MCB) and
coastal district offices of the Department.  There is a pressing need to supplement the existing level of
management-related marine information through fundamental scientific marine research.

The Western Australian marine research community, including universities, State and Western
Australian-based Federal marine research agencies and private organisations, has significant expertise
and capacity, relevant to marine biodiversity conservation and the management of human usage of the
marine environment.  In the past, the local scientific community has undertaken substantial amounts of
marine research relevant to marine conservation reserves but with the allocation of resources and
expertise being offered on an opportunistic basis and reliant upon the goodwill of the various
researchers and institutions involved.  As an initiative to help improve the Department of Conservation
and Land Management’s scientific marine informational base for management, the MCB has initiated
a small annual marine research funding program to specifically address the needs of the Department’s
marine conservation ‘program’.

The MCB has identified a range of research topics relevant to the Department’s strategic marine
informational requirements and will liaise with interested scientists to facilitate this research.  Through
this initiative, the research community will be able to seek financial, operational and logistical support
for priority projects.  Direct financial support will generally be limited to seed funding for projects at
honours level and, in special circumstances, to supplementary funding of masters or doctoral projects.
Apart from direct funding, the MCB will facilitate the commitment of operational and logistical
support from the Department’s regional and district offices.  Furthermore, the MCB will continue to
provide written endorsement and assistance for relevant research submissions to external funding
sources.

1.2 PURPOSE

The purpose of this report is to:

i) Document the research requirements of Western Australia’s existing marine conservation
reserves.

ii) Document the prioritisation of research requirements.

iii) List the 2002 student project topics.

2 RESEARCH REQUIREMENTS
This project began with a review and appraisal of existing marine science information, as relevant to
the Department’s marine management support functions, which was collated in the form of a
bibliography.  References for inclusion into the bibliography were obtained from libraries (Library
Information Services of Western Australia), online databases (Current Contents), State Government
organisations (Department of Conservation and Land Management, Department of Environmental
Protection, Water and Rivers Commission, Department of Fisheries, Museum of Western Australia),
Commonwealth Government organisations (CSIRO, Australian Institute of Marine Science) and
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universities (Murdoch University, University of Western Australia, Edith Cowan University and
Curtin University of Technology).  The bibliography assisted in highlighting gaps in marine research,
enabling a prioritisation of the Department’s informational requirements for management of its marine
conservation reserves.

Management strategies obtained from relevant management plans and any associated draft operational
guidelines were condensed into research requirements for each ecological and social value of the
respective marine conservation reserves (Appendix I).  The papers: Generic information requirements
for the management of marine conservation reserves in Western Australia (Simpson and Cary, 1998),
and Strategic framework for marine research and monitoring in the Shark Bay World Heritage
Property  (Simpson et al., 2002) were used to help prioritise the research requirements (see section
3.1).  These papers are re-produced in Appendix II.

3 PRIORITISATION OF RESEARCH REQUIREMENTS

3.1 GENERIC RESEARCH REQUIREMENTS

The prioritisation of generic research requirements and those considered relevant as external (non-
departmental) research projects are as follows:

First order priorities

• Develop comprehensive databases of human usage (including attitudinal information).

• Develop, at appropriate scales, biologically and spatially accurate digital maps of the major
marine habitats and other major marine resources.

• Develop an appropriate level of understanding of the physical oceanography.

• Develop an understanding of i) the links between human usage and values, and ii) the effects of
human usage on the natural environment.

Second order priorities

• Quantitatively describe the major taxa within representative areas of each major habitat.  Where
quantitative data is not available, qualitative data such as presence/absence data may be adequate.

• Quantitatively describe, in space and time, the physical, chemical and geological environment of
(in order of priority) the major primary producers, rare or endangered species and important
commercial and recreational species.

• Quantitatively describe, in space and time, the variability in species composition and abundance
of (in order of priority) the major primary producers, rare or endangered species and important
commercial and recreational species.

• Develop an understanding of the maintenance processes (i.e. growth, feeding, reproduction and
recruitment) for (in order of priority) major primary producers, rare or endangered species and
important commercial and recreational species.

3.2 VALUE-THREAT-KNOWLEDGE ANALYSIS

A formalised value-threat-knowledge analysis was not possible for the 2001/02 projects, and hence the
collective experience and knowledge of MCB and district staff was used to identify the project list for
2001/02.
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The finalised framework of Simpson et al. (2002) can be used in the future to prioritise research
requirements for each marine conservation reserve and for the development of future student project
lists.

4 STUDENT PROJECT TOPICS FOR 2002
Of the overall set of information requirements, those relevant to short-term (i.e. <1 year)
undergraduate student research for 2002 are as follows:

BIOLOGICAL

1. Characterisation of the flora and fauna of selected intertidal reef platforms within the proposed
Jurien Bay Marine Park

2. Development of a cost-effective methodology for the monitoring of sea lions and sea lion pup
populations

3. Establishment of baseline physical and chemical water quality characteristics of the proposed
Jurien Bay Marine Park

4. The distribution and abundance of the 100M year old living molluscan dinosaur, Campanile
symbolicum, in the proposed Jurien Bay Marine Park

5. Comparative study of the relative distributions and abundances of Milo miltonis and Syrinx
aruanus in the Shoalwater Islands, Marmion and proposed Jurien Bay marine parks

6. Development of a cost-effective methodology for monitoring Little Penguin (Eudyptula minor)
populations

7. Assessment of the scientific and ethical issues associated with the use of internet-based cameras as
a monitoring tool: a case study - wader and waterbirds of the Swan Estuary Marine Park

8. Characterisation of the distributions and abundances of key prey species of the wader and
waterbirds of the Swan Estuary Marine Park

9. Distribution and abundance of the endemic Shark Bay Sea Snake in the Shark Bay marine reserves
and assessment of existing or potential impacts of human activities

10. Mapping and vulnerability assessment of the biological values of the intertidal reef platforms of
the Rowley Shoals Marine Park, through the use of remote sensing techniques

11. Habitat mapping in Walpole/Nornalup Inlet

SOCIAL

12. Assessment of the nature, level and potential impacts of human activities on intertidal reef
platforms within the proposed Jurien Bay marine park

13. Assessment of the social value of the major seascapes of the proposed Jurien Bay Marine Park

14. Understanding the heritage significance of the proposed Jurien Bay Marine Park area to the Elders
of the area
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15. Understanding the heritage significance of the Swan Estuary Marine Park to the Elders of the area

PHYSICAL

16. Characterisation of the hydrodynamics of the proposed Jurien Bay Marine Park's waters through
in-situ monitoring at key sites and complementary numerical modelling of fine scale circulation
and flushing patterns

17. Characterisation and numerical modelling of the hydrodynamics of the Rowley Shoals Marine
Park

18. Literature review of the climate and oceanography of the Walpole-Nornalup Estuary

19. Modelling nearshore circulation and transport of the proposed Geographe Bay-Capes-Hardy Inlet
marine conservation reserve

20. Feasibility study for commercial underwater marine viewing facilities in Western Australian
marine conservation reserves

GEOLOGICAL

21. Characterisation of the surficial sediments of the proposed Jurien Bay marine park

22. Assessment of degradation in the coastal environs of the  Ningaloo Marine Park

5 REFERENCES
Simpson, C. J. and Cary, J. (1998). Generic information requirements for the management of marine

conservation reserves in Western Australia. Marine Conservation Branch, Department of
Conservation and Land Management. Perth, Western Australia. DRAFT REPORT.

Simpson, C.J., Colman, J.G. and Hill, A.K. (2002). Strategic framework for marine research and
monitoring in the Shark Bay World Heritage Property. Marine Conservation Branch,
Department of Conservation and Land Management. Perth, Western Australia.
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APPENDIX I:  RESEARCH REQUIRMENTS TO ADDRESS MANAGEMENT STRATEGIES FOR
WESTERN AUSTRALIA’S MARINE CONSERATION RESERVES .

The following research requirements were drawn from the management strategies contained in
existing management plans and draft management strategies from management plans currently in
preparation for the Department of Conservation and Land Management’s existing marine conservation
reserves.  Note that work is currently underway by the Marine Conservation Branch, in collaboration
with the Department of Conservation and Land Management’s coastal district offices to refine and
finalise these lists of strategies.  As such, the following lists should be regarded as interim.  These are
grouped into eight generic categories; oceanography/climate, geomorphology, chemistry, biological
processes, biological inventory, social research, and human usage.  The categories relate to the broad
headings outlined in the draft report titled, Generic information requirements for the management of
marine reserves in Western Australia  (Simpson and Cary, 1998).

The following key was used to define the importance of the research requirements and was adapted
from the Indicative management plan for the proposed Jurien Bay Marine Park.  The high research
requirements (H) considered to be critical to achieving the long-term objectives of the marine reserves
are defined as key research requirements (H-KRR).

Key:
H = high research requirement
M = medium research requirement
L = low research requirement

PROPOSED JURIEN BAY MARINE PARK

Biological Inventory
Strategy
No.

Research Requirement

7.1.2.2
7.1.5.2

Initiate research programs to characterise the flora and fauna of selected intertidal reef platforms
(CALM, FWA) (H-KRR) and quantify the floral and faunal diversity in major subtidal macroalgal
habitats in the Park in relation to developing management targets (CALM) (H)

7.1.3.4 Map ecological and social values of the Park that are particularly sensitive to oil spills and provide this
information to the State Committee for Combating Oil Pollution (CALM, DoT) (H)

7.1.7.2
7.1.8.2

Undertake research programs to characterise invertebrate and finfish diversity and abundance in
different zones in the Park (CALM) (H-KRR)

Oceanography/climate
Strategy
No.

Research Requirement

7.1.3.2 Develop an appropriate understanding of the circulation and mixing of the Park’s waters (CALM) (H-
KRR)

Chemistry
Strategy
No.

Research Requirement

7.1.3.1
7.1.3.3

Establish and maintain a pollutant inputs database for the Park and establish baseline water quality
monitoring programs in relation to nutrient enrichment (CALM) (H-KRR)
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Biological Processes
Strategy
No.

Research Requirement

7.1.4.4 Monitor seagrass meadows in areas at most risk of mooring and anchoring damage and, if necessary,
nutrient inputs (CALM) (H)

7.1.9.3 Monitor trends in sea lion pup production each breeding season (CALM) (H)

Social Research
Strategy
No.

Research Requirement

7.1.2.3 Assess the nature, level and potential impacts of human activities on intertidal reef platforms within the
Park (CALM) (H)

7.1.5.4 Quantify the level of private algal wrack collection and introduce controls where this is having a
significant impact on the nearshore ecology of the Park (CALM) (L)

7.1.7.3
7.1.8.3

Identify invertebrate and finfish species which will be protected from recreational or commercial
fishing in the Park and provide the necessary legislative protection to achieve this (FWA, CALM) (H-
KRR)

7.1.7.4
7.1.8.4

Quantify the level and significance of by-catch for recreational and commercial fishing activities in the
Park and, if necessary in accordance with Fisheries WA By-catch Action Plans, implement measures to
progressively reduce the by-catch of invertebrate species in the Park (FWA, CALM) (M)

7.1.9.4 Quantify the level of sea lion entrapment and drowning in commercial fishing gear and, if necessary,
investigate ways to reduce this, through the development of a By-catch Action Plan by Fisheries WA
and in collaboration with the commercial fishing industry (CALM, FWA. WAFIC) (H)

7.1.10.1 Maintain records of the incidence of entanglement, boat collisions and strandings of cetacean and turtle
species (CALM, WAM, WAFIC) (M)

7.2.1.1 Develop, in collaboration with the local indigenous population, an understanding of the significance of
the area to Aboriginal people (CALM, local Aboriginal groups) (H)

7.2.3.2 Investigate the level of impact of the rock lobster fishery on the habitats and flora and fauna of the Park
(FWA, CALM) (H-KRR)

7.2.3.3
7.2.7.4

Determine the effects of commercial and recreational fishing activity on the Park’s values and review
management controls as required (FWA, CALM) (H-KRR)

7.2.3.6
7.2.7.6

Monitor commercial and recreational fishing catch/effort within the Marine Park (FWA) (H)

7.2.6.1 Identify and determine the key characteristics and spatial extent of the major seascapes of the Park
(CALM, LGA) (H)

7.2.7.2 Evaluate the sustainability of existing recreational fisheries in the Park (FWA) (H-KRR)
7.2.8.2 Determine the nature, spatial patterns, compatibility and potential environmental impacts of all existing

water sports in the Park (CALM) (H)

Human Usage
Strategy
No.

Research Requirement

7.2.5.4 Identify popular beaches in the Park and beaches which are potentially environmentally sensitive to
RV use (CALM, LGA) (L)

ROWLEY SHOALS MARINE PARK

Biological Inventory
Strategy
No.

Research Requirement

7.1.2.3 Map ecological and social values of the park that are particularly sensitive to oil spills and provide this
information to the State Committee for Combating Marine Oil Pollution (CALM, DoT) (H)

7.1.3.4
7.1.4.7

Produce an accurate habitat map of the Rowley Shoals Marine Park and initiate research programs to
characterise the flora and fauna of selected intertidal coral reef flats within the park (CALM) (H-KRR)



Marine Conservation Branch CALM

T:\144-Marine Conservation Branch\Shared Data\Current_MCB_reports\MMS\mms_6002\mms_6002.doc 12/06/0215:17

8

Oceanography/climate
Strategy
No.

Research Requirement

7.1.2.4 Develop an appropriate understanding of the circulation and mixing of the park’s waters (within and
outside the lagoon) (CALM) (H)

Chemistry
Strategy
No.

Research Requirement

7.1.2.1
7.1.2.5

Establish baseline water quality monitoring programs in relation to nutrient enrichment and establish
and maintain a pollution inputs database for the park (CALM) (H-KRR)

Biological Processes
Strategy
No.

Research Requirement

7.1.4.2 Monitor coral communities in areas at most risk of mooring and anchoring damage and, if necessary,
nutrient inputs (CALM) (H-KRR)

7.1.5.3 Establish monitoring programs for invertebrate species likely to be targeted by illegal commercial and
recreational specimen collectors (CALM, FWA) (H-KRR)

7.1.6.2 Undertake monitoring programs to characterise non-target finfish diversity and abundance in different
zones in the park (CALM) (H-KRR)

Social Research
Strategy
No.

Research Requirement

7.1.3.5 Assess the nature, level and potential impacts of human activities on intertidal coral reef flats within
the park (CALM) (H)

7.1.6.3
7.2.1.3
7.2.1.7

Evaluate the impact of recreational fishing on target species within the region and its impact on the
park’s values and undertake monitoring programs to determine the impact of recreational fishing and
status of key fish stocks (FWA) (H)

7.1.6.4
7.2.1.6

Quantify survival rates of fish species targeted by recreational fishers of catch and release and
determine the survival rates of protected species which are incidentally caught and released (FWA) (H)

7.1.6.6
7.2.1.5

Monitor recreational fishing catch/effort within the park and undertake by-catch surveys of recreational
fishing in the park (FWA, CALM) (M - H)

7.1.7.1
7.1.9.2

Maintain records of the incidence of entanglement, boat collisions with, and stranding of turtle and
cetacean species (CALM) (H)

7.2.2.1 Determine the nature, spatial patterns, compatibility and potential environmental impacts of all existing
contact recreational activities in the park (CALM) (M)

7.2.3.2
7.2.6.3

Identify and determine the key characteristics and spatial extent of the major seascapes of the park and
identify the importance of the wilderness experience to visitors and their perceptions of what is a
suitable level of use, before these values are significantly impacted (CALM) (L - H)

NINGALOO MARINE PARK

Biological Inventory
Strategy
No.

Research Requirement

CALM
1989
no.2
pg56

Undertake research programs to characterise fish diversity and abundance in different zones within the
park (CALM, FWA)
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Oceanography/climate
Strategy
No.

Research Requirement

CALM
1989
no.1 pg
69

Develop an appropriate understanding and predictive capability of the circulation and mixing of the
waters of the park (CALM)

Biological Processes
Strategy
No.

Research Requirement

CALM
1989
no.1 pg
69

Implement research programs into the basic ecology of the park (CALM)

CALM
1989
no.2 pg
69

Undertake monitoring of marine flora and fauna at most risk from human activities (CALM)

Social Research
Strategy
No.

Research Requirement

CALM
1989 no.
2 pg 56

Initiate monitoring programs for fish populations within the park.

CALM
1989 no.
3 pg 56

Identify fish species which will be protected from recreational or commercial fishing in the Park and
provide the necessary legislative protection to achieve this (FWA, CALM)

CALM
1989 no.
3 pg 56,
no.4
pg57

Monitor commercial and recreational fishing catch/effort within the park and evaluate the sustainability
of these fisheries (FWA)

CALM
1989
section
17 and
18

Determine the effects of commercial and recreational fishing activity on the ecological and social
values of the park and review and implement appropriate management measures and controls as
required (FWA, CALM)

CALM
1989
no.4 pg
69

Assess the nature, level and potential impacts of human activities on the ecological and social values of
the park and review and implement appropriate management measures and controls as required
(CALM)

CALM
1989
no.5 pg
69, no.6
pg 69

Initiate research program to determine the relative economic value of the recreational and commercial
uses of the park and initiate research to determine the potential socioeconomic benefits and costs
arising from the establishment and management of the park (CALM

SHARK BAY MARINE RESERVES

Biological Inventory
Strategy
No.

Research Requirement

6.1.2.1
6.1.2.2

Determine the nature and spatial distributions and develop a comprehensive habitat map of intertidal
reef platforms within the reserves and initiate research programs to characterise the flora and fauna of
selected intertidal reef platforms (CALM, FWA) (H-KRR)
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6.1.3.4 Undertake risk assessment and establish a baseline monitoring program for marine pests and pathogens
within the reserves (CALM, CSIRO-CRIMP) (H-KRR)

6.1.3.5 Map ecological and social values of the reserves that are particularly sensitive to exposure to
contaminants (e.g. waterborne marine pests, wastewater, toxicants) and, with respect to those that are
particularly sensitive to oil spills, provide this information to the State Committee for Combating Oil
Pollution and ensure the preparation of an adequate oil spill contingency plan for the reserves (CALM,
DoT) (H-KRR)

6.1.4.3 Complete the development of a comprehensive habitat map of the seagrass communities within the
reserves (CALM) (H-KRR)

6.1.5.1
6.1.5.2
6.1.5.4

Determine the nature and spatial distributions and develop a comprehensive habitat map of mangrove
communities within the reserves and initiate research programs to characterise the flora and fauna of
selected mangrove communities (CALM, FWA) (H-KRR)

6.1.6.1
6.1.7.1

Develop a comprehensive habitat map of stromatolite communities and algal mat communities within
the reserves (CALM, FWA) (H-KRR)

6.1.8.1 Develop a comprehensive habitat map of coral communities within the reserves (CALM, FWA) (H-
KRR)

6.1.9.1
6.1.9.2

Develop a comprehensive wildlife distribution map for the seabirds of the marine reserves and identify
areas within the marine reserves that are significant for migratory birds covered by the JAMBA and
CAMBA agreements, and ensure that commercial and recreational activities do not have significant
impacts on the bird populations or their habitats (CALM) (H-KRR)

6.1.10.1 Undertake research programs to characterise invertebrate diversity and abundance in different zones in
the reserves (CALM, FWA) (H-KRR)

6.1.11.1 Undertake research programs to characterise finfish diversity and abundance in different zones in the
reserves (CALM, FWA) (H-KRR)

6.1.12.1 Undertake research programs to identify and record whale occurrences in the marine reserves and to
characterise the location, movement and activities of whale populations in the reserves (CALM, FWA)
(H-KRR)

6.1.13.1 Undertake research programs to characterise the distributions and ecology of reptile species in the
marine reserves (CALM, FWA) (H-KRR)

6.2.6.1
6.2.7.1

Identify and determine the key characteristics and spatial extent of the major seascapes and wilderness
areas of the reserves (CALM, LGA) (H-KRR)

Geomorphology
Strategy
No.

Research Requirement

6.1.1.1 Develop an appropriate understanding and predictive capability of the relationships between the
hydrodynamics, geomorphology and associated hydrology of the coastal environs of the reserves
(CALM) (H-KRR)

Oceanography/climate
Strategy
No.

Research Requirement

6.1.3.2
6.2.14.4
6.2.4.2

Develop an appropriate understanding and predictive capability of the circulation and mixing of the
waters of the reserves and the flushing of the Monkey Mia lagoon, and use this information to
determine the fate and impacts of contaminants introduced from various sources including aquaculture
activity (CALM, FWA) (H-KRR)

Chemistry
Strategy
No.

Research Requirement

6.1.3.1
6.1.3.3
6.2.14.3
6.2.14.5

Establish and maintain a contaminants input inventory and database for the reserves, including the
Monkey Mia lagoon, with reference to existing and potential contaminant sources, and establish
baseline water and sediment quality monitoring programs in relation to nutrient enrichment,
microbiological and toxic contamination in the reserves (CALM, WRC, DoT, LGA, FWA, AgWA,
local commercial operators) (H-KRR)
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Biological Processes
Strategy
No.

Research Requirement

6.1.4.5
6.1.4.7

Monitor seagrass meadows in areas at most risk to damage from mooring, anchoring, propeller
scouring, aquaculture activities and poor water quality and predict the threat of existing and proposed
aquaculture activities on the health of seagrass meadows through biological and oceanographic studies
(CALM, FWA) (H)

6.1.5.3 Initiate research programs to characterise the ecological role of mangrove communities in relation to
the marine ecosystem, the bird and bat ecology and also the ecology of other animals of the reserve
(CALM) (H-KRR)

6.1.6.2
6.1.7.2

Initiate research programs to characterise the ecological role of stromatolite communities and algal mat
communities in the marine ecosystem of the reserves, with particular relevance to the occurrence and
distribution of hypersaline-tolerant marine species (CALM) (H-KRR)

6.1.8.2 Initiate research programs to characterise the ecological role of coral communities in the marine
ecosystem o the reserves (CALM) (H-KRR)

6.1.9.3 Develop an implement a research and monitoring program for seabirds of the marine reserves (CALM)
(H)

6.1.10.3 Undertake research into the biology of the heart cockle Fragum erugatum and ensure that extraction of
the shell of Fragum erugatum is ecologically sustainable (CALM) (H-KRR)

6.1.14.1
6.2.14.5

Undertake research programs to characterise the ecology of Dugong populations in the marine reserves
and monitor trends in overall dugong numbers and breeding rates during each breeding season
(CALM) (H-KRR)

6.2.13.1 Undertake research programs to characterise the ecology of the Bottlenose dolphins local to Monkey
Mia (CALM, FWA) (H-KRR)

Social Research
Strategy
No.

Research Requirement

6.1.5.5 Assess the nature and level of existing and potential impacts of human activities on mangroves within
the reserves (CALM) (H)

6.1.6.3
6.1.7.3

Assess the nature, level and potential impacts of human activities on stromatolites and algal mat
communities within the reserves (CALM) (H)

6.1.8.3 Assess the nature, level and potential impacts of human activities (e.g. mooring activities) on coral
communities within the reserves (CALM) (H-KRR)

6.1.10.2
6.1.11.2

Identify invertebrate species and finfish species which need to be protected from recreational or
commercial fishing in the reserves and provide the necessary legislative protection to achieve this
(FWA, CALM) (H-KRR)

6.1.10.5
6.1.11.3

Quantify the level and significance of by-catch for recreational and commercial fishing activities in the
reserves and, if necessary and in accordance with Fisheries WA By-catch Action Plans, implement
measures to progressively reduce the by-catch of invertebrate species in the reserves (CALM, FWA)
(M)

6.1.12.2 Assess the nature, level and potential impacts of human activities on whale communities within the
reserves through, for example, the maintenance of records on the incidence of entanglement, boat
collisions and strandings of whale species (CALM, WAFIC) (H-KRR)

6.1.13.3 Monitor the impacts of activities that could entangle and injure/kill sea snakes in the marine reserves
(CALM) (H-KRR)

6.1.14.3 Implement a monitoring program to identify the nature and severity of disturbance to Dugong behavior
as a result of human activities and implement management measures to minimise disturbance to
sustainable levels (CALM) (H-KRR)

6.2.1.1
6.2.1.4

Conduct an assessment of the compatibility of recreational and commercial activities with the
indigenous heritage values of the reserves and develop, in collaboration with the local indigenous
population, an understanding of the significance of the marine reserves to Aboriginal people (CALM,
local aboriginal groups) (H-KRR)

6.2.2.1 Develop, in association with the WA Maritime Museum, an inventory of known and potential items
and sites of maritime heritage in the reserves and conduct an analysis of threats to these items and sites
by human activities in the reserves (WAMM, CALM) (H-KRR)

6.2.3.1
6.2.8.3

Determine the effects of commercial and recreational fishing activity on the ecological and social
values of the reserves and review and implement appropriate management measures and controls as
required (FWA, CALM) (H-KRR)
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6.2.3.4
6.2.8.1
6.2.8.5

Monitor commercial and recreational fishing catch/effort within the marine reserves and evaluate the
sustainability of existing recreational fisheries in the reserves (FWA) (H-KRR)

6.2.9.1 Determine the nature, spatial patterns, capability and existing and potential environmental impacts of
all existing water sports in the reserves (CALM) (H-KRR)

6.2.14.2 Ensure human-dolphin interaction activities do not impact adversely on the dolphins, through
continued management of interaction activities, appropriate education programs and liaison with
charter operators, and maintenance of records of incidences of collisions, entanglement and moralities
of dolphins (CALM, WAFIC) (H-KRR)

Human Usage
Strategy
No.

Research Requirement

6.1.2.3
6.2.5.4

Assess the nature, level and potential impacts of human activities on intertidal reef platforms, popular
beaches and beaches which are potentially environmentally sensitive to recreational vehicle use within
the reserves (CALM, LGA) (H, L)

6.1.13.2 Monitor recreational use of turtle nesting sites and associated human disturbance to nesting turtles, and
invoke necessary controls on threatening activities (CALM) (H-KRR)

MARMION MARINE PARK

Biological Inventory
Strategy
No.

Research Requirement

6.1.2.2
6.1.5.3

Initiate research programs to characterise the flora and fauna of selected intertidal reef platforms within
the park (CALM, FWA) (H-KRR) and quantify the floral and faunal diversity in major subtidal
macroalgal habitats in the park in relation to establishing management targets (CALM) (M)

6.1.3.5 Map ecological and social values of the park that are particularly sensitive to oil spills and provide this
information to the State Committee for Combating Oil Pollution (CALM, DoT) (H)

6.1.7.2
6.1.8.2

Undertake research programs to characterise invertebrate and finfish diversity and abundance in
different zones in the park and to characterise the ‘cave’ fauna (CALM, FWA) (H-KRR)

CALM
1992.
No. 6 pg
33

Initiate research programs to determine the status of marine mammal populations in the park (CALM)

Geomorphology
Strategy
No.

Research Requirement

CALM
1992.
pg. 27,
No. 3 pg
33

Develop an appropriate understanding and predictive capability (for future developments) of the
relationships between the hydrodynamics, geomorphology and associated hydrology of the coastal
environs of the marine park (CALM)

Chemistry
Strategy
No.

Research Requirement

6.1.3.1 Establish and maintain a pollutant inputs database for the park (CALM) (H-KRR)
6.1.3.2
6.1.3.3

Establish monitoring programs in relation to compliance of the management targets for wastewater
discharges (nutrients, toxicants and pathogens) from the Beenyup wastewater outfalls (WC, CALM,
DEP), and establish monitoring programs in relation to nutrient enrichment and toxicants (CALM) (H-
KRR)

6.1.3.4 Establish monitoring programs in relation to pathogens along the shoreline at the popular swimming
beaches and ensure data is collected and reviewed (CALM, Health Dept, LGA) (H-KRR)
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6.1.3.7 Determine, in liaison with local with Authorities, the level of pollution inputs to the Marmion Marine
Park from discharge via local rivers and drains (such as the Swan River ) (CALM, WRC, LGA,
AgWA) (M)

Biological Processes
Strategy
No.

Research Requirement

6.1.4.1 Monitor seagrass meadows in areas at most risk of nutrient inputs and mooring and anchoring damage
(CALM, WC, DoT) (H)

6.1.5.1
6.1.7.3

Monitor the effect of nutrient inputs from the Beenyup outfall on macroalgal and invertebrate
communities (WC, CALM) (H)

6.1.8.3 Monitor the effect of wastewater from the Beenyup wastewater sewage outlet on finfish diversity and
abundance.

CALM
1992.
No. 1 pg
59

Develop an appropriate understanding of the relationships and interactions between ecological and
oceanographic processes of the Park (CALM)

CALM
1992.
No. 4 pg
59

Implement monitoring programs to determine habitat and species diversity within Sanctuary Zones of
the marine park and compare with Recreation and General Use Zones of the park (CALM)

Social Research
Strategy
No.

Research Requirement

6.2.7.4
6.2.7.2

Determine the effects of recreational and commercial fishing activity on the park’s values and review
management controls as required (FWA, CALM) and evaluate the sustainability of existing
recreational fisheries in the park (FWA) (H-KRR)

6.1.2.3 Assess the nature, level and potential impacts of human activities on intertidal reef platforms within the
park (CALM) (H)

6.1.7.4
6.1.8.4

Identify invertebrate and finfish species which will be protected from recreational or commercial
fishing in the Park and Provide the necessary legislative protection to achieve this (FWA, CALM) (H-
KRR)

6.1.7.5
6.1.8.5

Quantify the level and significance of by-catch for recreational and commercial fishing activities in the
park and, if necessary and in accordance with Fisheries WA By-catch Action Plans, implement
measures to progressively reduce the by-catch of invertebrate species in the park (FWA, CALM) (M)

CALM
1992.
No. 6 pg
33. No. 2
pg 42.
No. 6 pg
43

Assess the nature, level and potential impacts of human activities on wildlife including marine
mammal and seabird populations in the park and initiate monitoring programs of marine mammal
populations in the park (CALM)

CALM
1992.
No. 2 pg
38, no. 2
pg. 44

Implement monitoring programs on commercial and recreational fishing, including abalone and rock
lobster fishing catch/effort within the marine park and evaluate the sustainability of existing
commercial and recreational fisheries in the park and monitor the impact of fisheries within the park on
the ecological and social values of the park (FWA, CALM) (H-KRR)

CALM
1992.
No. 6 pg
40

Investigate ways to improve access to reefs suitable for diving and snorkelling, for example diver
access to Boyinaboat reef, dive trails in appropriate areas (CALM, DoT)
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Human Usage
Strategy
No.

Research Requirement

CALM
1992.
No. 3 pg
59

Implement monitoring programs to determine the nature and spatial patterns of human usage in the
marine park and to determine impacts of human usage in and adjacent to the marine park (CALM) (H-
KRR)

SWAN ESTUARY MARINE PARK

Biological Inventory
Strategy
No.

Research Requirement

Invertebrate
communities

Undertake research programs to characterise invertebrate diversity and abundance in the park (CALM)
(H-KRR)

Migratory
birds

Undertake research programs to characterise the diversity and abundance of migratory birds in the park
(CALM) (H-KRR)

CALM 1999
no. 1 pg 6

Identify and map areas of low lying vegetation such as samphire flats important for waders and water
birds in the Marine Park, and seek MPRA and NPNCA endorsement to extend the three land-based
reserves from high water mark to include these areas

CALM 1999
no.2 pg 6

Assess and document other areas important for waders and waterbirds of high conservation and
recreation value and where appropriate add to the Swan Estuary Marine Park, particularly those areas
adjacent to the Marine Park or adjacent to important foreshore conservation areas

CALM 1999
no. 3 pg 14

Develop a comprehensive map of the ecological and social values of the park and develop management
recommendations for their conservation

CALM 1999
no. 1 pg 19

Identify, map and maintain records of all known weeds and introduced species

Geomorphology
Strategy
No.

Research Requirement

CALM
1999 no.
1 pg 11

Identify important geomorphologic features within or near the reserve system that are valuable and
vulnerable to damage, including the sand and mud flats in each of the three areas and the fossil sites at
Point Waylen and Alfred Cove.

Chemistry
Strategy
No.

Research Requirement

Water
quality

Establish and maintain a pollutant inputs database for the park (CALM)

Water
quality

Monitor water quality data collected by other government agencies to ensure that the seagrass, benthic
infauna communities and migratory birds are not being impacted (CALM, WRC)

CALM
1999 no.
2 pg 16

Ensure the existing water quality monitoring program is adequate for the Marine Park’s management
requirements

Biological Processes
Strategy
No.

Research Requirement

CALM
1999 no.
8 pg 14

Initiate monitoring programs for benthic fauna and to assess impacts from human activity

CALM
1999 no.
5 pg 15

Initiate monitoring programs for wader and waterbird numbers, dynamics, feeding and breeding in the
park and establish management strategies to enhance waterbird use of the reserve system
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CALM
1999 no.
2 pg 20

Monitor feral animal populations and regularly assess the effectiveness of control programs as well as
possible threat from the control programs to non-target species

CALM
1999 no.
3 pg 30

Monitor the impact of moorings on seagrass beds and prohibit the construction of new moorings

Social Research
Strategy
No.

Research Requirement

CALM
1999 no.
1 pg 17

Conduct an assessment of the compatibility of recreational and commercial activities with the
indigenous heritage values of the reserves and develop, in collaboration with the local indigenous
population, an understanding of the significance of the marine reserves to Aboriginal people

CALM
1999 no.
2 pg 21

Determine the effects of recreational and commercial fishing activity on the ecological and social
values of the reserves and review and implement appropriate management measures and controls as
required, and evaluate the sustainability of recreational and commercial fishing including line, cobbler,
prawn and crab fishing in the park.

CALM
1999 no.
5 pg 23,
no. 3 pg
23

Assess the nature, level and potential impacts of human activities on the ecological and social values of
the marine park

CALM
1999 no.
3 pg 23

Monitor the impact that observation and interaction activities have on wildlife within the park

CALM
1999 no.
2 pg 33

Monitor local property owner and visitor expectations and perceptions of reserve management and
equity of use

SHOALWATER ISLANDS MARINE PARK

Biological Inventory
Strategy
No.

Research Requirement

6.1.2.2
6.1.5.2

Initiate research programs to characterise the flora and fauna of selected intertidal reef platforms and
quantify the floral and faunal diversity in major subtidal macroalgal habitats within the park in relation
to establishing management targets (CALM) (H-KRR)

6.1.8.2
6.1.9.2

Undertake research to characterise invertebrate and finfish diversity and abundance in different zones
in the park (CALM, FWA) (H-KRR)

6.1.3.4 Map ecological and social values of the park that are particularly sensitive to oil spills and provide this
information to the State Committee for Combating Oil Pollution (CALM, DoT) (H)

Oceanography/climate
Strategy
No.

Research Requirement

6.1.3.2 Develop an appropriate understanding of the circulation and mixing of the park’s waters (CALM) (H-
KRR)

Chemistry
Strategy
No.

Research Requirement

6.1.3.1
6.1.3.6

Establish and maintain a pollutant inputs database for the park (CALM) (H-KRR) and determine,
through liaison with local authorities, the level of pollutant inputs to the Shoalwater Island Marine Park
from discharge via estuaries and drains (such as the Peel-Harvey Inlet) (CALM, WRC, LGA, AgWA)
(M)

6.1.3.3 Ensure water quality monitoring programs in relation to nutrient enrichment are maintained (CALM)
(H-KRR)
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Biological Processes
Strategy
No.

Research Requirement

6.1.6.1 Monitor seabird populations in the park and assess impacts by human disturbances (CALM) (H-KRR)
6.1.7.1
6.1.7.2

Monitor little penguin populations and breeding success in the park (CALM) (H-KRR)

6.1.4.4
6.1.4.6

Monitor seagrass meadows in areas at most risk of mooring and anchoring damage and, if necessary,
nutrient inputs (CALM) (H) and monitor seagrass meadows in areas at most risk to human impacts
from aquaculture and predict the threat of existing and proposed aquaculture activities on the health of
seagrass meadows through biological and oceanographic studies relating to the effects of contaminants
from aquaculture activities (FWA, CALM) (H)

6.1.5.3 Monitor the effect of nutrient inputs from the Point Peron ocean outfall on macroalgal communities
(CALM, Water Corp) (M)

6.1.10.1 Monitor trends in sea lion populations (CALM) (H-KRR)

Social Research
Strategy
No.

Research Requirement

6.2.3.2
6.2.7.4
6.2.7.4

Determine the effects of commercial and recreational fishing activity on the park’s values and review
management controls as required and evaluate the sustainability of existing recreational fisheries in the
park (FWA, CALM) (H-KRR)

6.1.2.3 Assess the nature, level and potential impacts of human activities on intertidal reef platforms within the
park (CALM) (H)

6.1.8.3
6.1.9.3

Identify invertebrate and finfish species, which will be protected from recreational or commercial
fishing in the park and provide the necessary legislative protection to achieve this (FWA, CALM) (H-
KRR)

6.1.8.4
6.1.9.4

Quantify the level and significance of by-catch for recreational and commercial fishing activities in the
Park and, if necessary and in accordance with Fisheries WA By-catch Action Plans, implement
measures to progressively reduce the by-catch of invertebrate and finfish species in the park (FWA,
CALM) (M)

6.1.11.1 Maintain records of the incidence of entanglement, boat collisions and strandings of cetacean and turtle
species (CALM, WAFIC) (M)

6.2.1.2 Develop, in collaboration with the local indigenous population, an understanding of the significance of
the area to Aboriginal people (CALM, local Aboriginal groups) (M)

6.2.3.5
6.2.7.6

Monitor commercial and recreational fishing catch/effort within the marine park (FWA) (H)

6.2.6.1 Identify and determine the key characteristics and spatial extent of the major seascapes of the park
(CALM, LGA) (H)

6.2.8.2 Determine the nature, spatial patterns, compatibility and potential environmental impacts of all existing
water sports in the park (CALM) (H)
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APPENDIX II:  A STRATEGIC FRAMEWORK FOR MARINE RESEARCH AND MONITORING IN
THE SHARK BAY WORLD HERITAGE PROPERTY (SIMPSON ET AL., 2002).














































