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Abstract

The main objective of the City of Joondalup Coastal Foreshore Management Plan between 2014
and 2024 is to conserve, ameliorate the natural belongings of the city, and protracted
conservancy of the environment and ecological significance for forthcoming generations by
applying or generate, integrate, interpret and action of different environmental management
mechanisms which include monitoring and reporting, education and information, voluntarism,
command and control. This paper reveals the environmental conservation strategies under this
plan.
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Introduction

Biological diversity is a vital part of environment’s valuable assets that endow several human
necessities as well as ensure in opposition to environmental calamities (Heydari et al., 2020). But
the human activities have changed the environment thus, the man has created acts and statutes
such as constitutional duties, state plans, national and state legislations, general and legal
enactment resources for either mitigate the destruction done or preserving the diversity for the
following generation (Mushtaq et al.,, 2020). The reason for environmental management plans
requirement is the City of Joondalup (‘the City’) that deals with several management problems
related to the coastal foreshore reserve (Figure 1).

The City of Joondalup Coastal Foreshore Management Plan objectives

The main objective of the City of Joondalup Coastal Foreshore Management Plan between 2014
and 2024 is to conserve, ameliorate the natural belongings of the city, and protracted
conservancy of the environment and ecological significance for forthcoming generations by
applying or generate, integrate, interpret and action of different environmental management
mechanisms which include monitoring and reporting, education and information, voluntarism,
command and control. The City Biodiversity Plan from 2009 to 2019 endows direction and details
for the City's biological diversity management best practices as well as the advancement of
individual Natural Area Management Plans (Figure 2).

Biological Diversity Conservation

To maintain and conserve the biodiversity values, the Coastal foreshore reserve helps the diverse
range of flora and fauna species by which in results, the community has advantage which includes
number of ecological facilities, for instance, captured carbon dioxide, cool atmosphere of the city
and several experiences related to recreation and culture. In the review of Natural Areas
Management Plan, many mechanisms and characteristics recommended for current
management (Ecoscape, 2002). According to Principle 17, Environmental impact assessment
considered as a ‘national instrument’, introduced for proposed projects that have a considerable
environmental impact and dependent to a national authority decision in The Rio Declaration on
Environment and Development (Keating, 1992).

Flora and Fauna Conservation; and Management Mechanisms
From the North Shark Bay to the South Israelite Bay, comprising the Joondalup Foreshore
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Reserve, the South — West of Western Australia is one biological diversity hotspot out of 34
throughout the world which involved above 2,900 endemic flora species (Scott et al., 2009). Due
to large extent of habitats, the South — West of Western Australia has a great diversification of
plants and animals found in dense geographical region as well as deal with significant risks (Myers
et al,, 2000) (Table 1). Whereas, about 30% natural vegetation proportion of this region remained
by the loss of habitat predominantly (Conservation International, 2012). Therefore, there would
be greater chances of risk in the upcoming years without active management of conservation as
the existing projects or possible management practices in hotspots has kept the naturalistic
values at endangered (Government of Western Australia, 2007).

Fig. 1. Site location and boundary, Coastal Foreshore Reserve. Natural Area Consulting (2014)
Coastal Foreshore Management Plan, 2014 — 24. City of Joondalup

Fig. 2. Strategically Environmental Structure. Natural Area Consulting (2014) Coastal Foreshore
Management Plan, 2014 — 24. City of Joondalup
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A few numbers of prominent plant species have been found in the coastal foreshore reserve in
which one of the species (Marianthus paralius) recognized as to be ‘threatened’, on the contrary,
one species (Hibbertia spicata subsp. leptotheca) considered in ‘priority 3’ in the Wildlife
Conservation Act 1950, Western Australia (Table 2 and 3). The species (Marianthus paralius) has
not been recorded in the Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act, 1999). The surveys for this plant species conducted and the first taxon collected during ‘A
Floristic Survey of the southern Swan Coastal Plain’ (Gibson et al, 1994), then have been
undertaken in 2004 to analyze the conservation status of taxon by DEC staff (Maguire et al.,
2004), hence, the new population determined by City of Joondalup staff during the survey in the
year 2005.

Table 1. Flora and Fauna Diversity of South — West of Western Australia. Myers et al. (2000)
Biodiversity hotspots for conservation priorities. Biodiversity Report — City of Joondalup, 2008.

TAXONOMICHGROUPE SPECIESE ENDEMICSPECIES?
Plants@ 5,571 2,948

Mammals[ 59 12

BirdsP 285 10

Reptilesl 177 27

Amphibians@ 32 22

The declared plant and animal species considered as a risk for the environment that should be
managed and prevented for the agriculture conservation under the Agriculture and Related
Resources Protection Act 1976. One-leaf Cape Tulip (Moraea flaccida) declared plant has been
discovered in the coastal foreshore reserve (Department of Agriculture and Food, 2013).
However, a number of pathogens examined that infected the plants. Armillaria (Armillaria
luteobubalina), one of the plant diseases, infected the healthy plants when contacted with them
(Smith et al, 2003), but has not been found in the coastal foreshore reserve, whereas
Phytophthora cinnamomi considered as a threat to the vegetation of Joondalup that invades
approximately 25% of plant species identified in the Southwest Botanical region (Natural Area
Consulting, 2014).

(TTERE
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Fig. 3. Significant Plant Species in the Coastal Foreshore Reserve. Natural Area Consulting
(2014) Coastal Foreshore Management Plan, 2014 — 24. City of Joondalup.
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Due to habitat loss, man-made activities and non-native predators’ existence, several fauna
species have been undertaken environmental threat. A two-level survey conducted at Ocean
Reef Marina site in which the existence of 4 frog species, 45 reptiles, 8g birds, and 24 mammals
recorded in the year 2008 (Western Wildlife, 2008), and Graceful Sun Moth (Synemon gratiosa),
considered as an endangered species and recorded at State as well as Commonwealth levels in
2009 (SMEC, 2009), similarly, the survey conducted again with the same outcomes in 2011
(Natural Area Consulting, 2011).

Table 2. Significant Plant Species in the Coastal Foreshore Reserve. Department of Environment
and Conservation (2011), FloraBase. (2012).City of Joondalup — Coastal Foreshore Management
Plan, 2014 — 2024.

SPECIESH DESCRIPTIONEZ | FLOWERSH SOILA RATINGE
ASSOCIATIONI

Marianthus@ Prostrate, woody | Red, September — | White sand atop | Threatened
paralius? shrub, climbs as it | November limestone and on

ages low coastal rocks
Hibbertial Erect or dispersed | Yellow, July —| Sand nearby | Priority 3
spicatal shrub 0.2—-0.5m | October coastal limestone
subspeciesll ridges, outcrops
leptothecall and rocks

Both the native flora and fauna affected and resulted in extinction by the non- native fauna
species (DSEWPaC, 2012) such as birds, foxes, millipedes, bees resided in the coastal regions,
City’s bushland and wetlands by certain factors including competition for food and shelter,
predation, dispersing diseases and dissipating habitats. However, Carnaby’s Black Cockatoo
(Calyptorhynchus latirostris) distributed in human cultivation and urban land utilization areas
(Richards et al., 2020), reported as a critically endangered species in Western Australian and
Australian Conservation Legislation, and under the IUCN Red List (IUCN, 2019) (Table 3).

Table 3. Significant animal species possibly occur at the Proposed Ocean Reef Marina
Development Site. Western Wildlife (2008), Natural Area Consulting (2013) City of Joondalup —
Coastal Foreshore Management Plan, 2014 —2024.

SCIENTIFICINAME®@ | COMMONMNAMEM® CONSERVATION® LISTINGE
STATUSH

Synemon[gratiosa® | Graceful Sun Moth P4 State

Calyptorhynchus? Carnaby’s Black | Critically endangered State Commonwealth

latirostris@ Cockatoo

Biodiversity Management Mechanisms

Biodiversity, including flora and fauna species ameliorated and conserved from environmental
threats by using various environmental management mechanisms. Using rehabilitation activities
improve and maintain the flora and vegetation, for instance, in bush forever, the natural
regeneration of plants occurred readily evaluated by the usage of vegetation condition rating
scale (Government of Western Australia, 2000). The best management practices for flora and
vegetation comprises steady evaluation and detection of plants at a particular frequency and the
usage of local habitat seed and cuttings for restoration. The Pathogen Management Plan
involves the education and communication development mechanisms to increase awareness of
plant diseases in the city and society. On the contrary, several management actions have been
applied to detect native animal species such as fauna surveys and address the environmental
effects of local and pest fauna in the naturalistic regions. Ecological linkages also help to
maintain flora and fauna diversity (Table 4).

The public awareness through numerous projects, for instance, Waterwise Garden Project, and
) : . . includi . - . Local

Environmental Science Archives  (2022) Vol. I Issue 2 49


http://www.nature.com/scientificreports/

www.envsciarch.com

Governments, Schools and Universities, Friends and Environment Groups considered as one of
the environmental management mechanisms (Biodiversity Action Plan, 2009 — 19). Under the
Rio Declaration on Environment and Development, section 4.40., the provincial communities
and resource appropriators received the data and skills required to manage their surroundings
and resources from the invocation on the administrations (Keating, 1992).

Table 4. Biodiversity Management Mechanisms (Generation, Integration, Interpretation and
Action).

BIOLOGICAL MANAGEMENT ACTIONS

DIVERSITY

CONSERVATION
AREA

Flora Rehabilitation activities, A seed collection program, Steady flora evaluation,
Weed control activities, Ecological linkages.

Plant Diseases Plant diseases awareness among community through a Pathogen
Management Plan.

Fauna Conduct and repeat detailed fauna surveys like every five years to examine

the strategies effectiveness, Public awareness through projects, Engagement
with stakeholders.

Table 5. Abbreviations
the City City of Joondalup
CALM Conservation and Land Management
DEC Department of Environment and Conservation
DSEWPaC Department of Sustainability, Environment, Water Population and
Communities
EIA Environmental Impact Assessment
EPBC Environment Protection and Biodiversity Conservation Act
IUCN International Union for Conservation of Nature
SMEC Snowy Mountains Engineering Corporation
WALGA Western Australian Local Government Association
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