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1.	Background	
 
Hong Kong’s sea life has an amazing variety of habitats and species. For such a relatively small 
place, Hong Kong has a truly spectacular array of marine life: 

• Despite making up just 0.03% of China’s seas, Hong Kong’s waters are home to 5,943 
marine species, over a quarter of the 22,269 found in the whole of China (Ng et al., 
2017). 

• Hong Kong has 84 species of hard corals, more than those in the Caribbean Sea, and 
more mangrove species than the whole of East Africa. 

• Hong Kong is home to several iconic, threatened marine animals, including Chinese 
white dolphins (Sousa chinensis), finless porpoises (Neophocaena phocaenoides), green 
turtles (Chelonia mydas) and horseshoe crabs.  

 
However, that marine biodiversity currently faces numerous threats from rampant development, 
unregulated or illegal fishing practices, escalating marine traffic and marine litter pollution. 
Other threats loom: a total of 2,000 hectares of local waters are planned for reclamation and 
development in the decades ahead.  
 
While we are proud of our rich marine biodiversity today and environmental groups have been 
fighting to increase the protection of important habitats and to reduce the threats of further 
degradation, many of us are not aware of how the marine ecosystem was in the past, and what we 
have lost gradually throughout decades and centuries. The lack of past information or experience 
with historical conditions leads to “shifting baseline syndrome”, in which members of each new 
generation accept the situation they’ve grown up with as being natural/normal. This situation is 
increasingly recognized as a fundamental obstacle to addressing a wide range of today's global 
environmental issues (Pauly 1995). For example, in fisheries management, shifting baselines 
lead to the gradual acceptance of the creeping disappearance of resource species, and 
inappropriate reference points for evaluating economic losses resulting from overfishing, or for 
identifying targets for rehabilitation measures. 
 
In order to safeguard the future of marine life and habitats in Hong Kong, WWF Hong Kong and 
a wide-range of partners, have worked to foster Hong Kong’s Marine Protected Areas (MPA), to 
provide a protective network covering all important habitats and species, and to ensure the local 
fisheries operations are developed and managed in a sustainable manner. Important, 
collaborative efforts by local marine experts collated available information on marine 
biodiversity, and identified key marine ecological hotspots (Fig 1) and 7 conservation priority 
sites (Fig 2); this has provided important tools for public engagement and to lobby the 
government for increasing the MPA coverage in Hong Kong. Subsequently, ongoing 
collaboration has addressed critical knowledge gaps identified during the collation, including 
ecological surveys and description of historical marine biodiversity status through desktop 
review and stakeholders interviews, and pilot restoration project in collaboration with various 
stakeholders. Appendices I and II provide specific summaries and insights provided by work by 
WWF Hong Kong under the Sea for Future II project with support from the Swire Group 
Charitable Trust (HK); however the following roadmap aims to build on all available, relevant 
knowledge. 
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Fig 1. The 31 Marine Ecological Hotspots identified by WWF and more than 30 local marine 
experts 
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Fig 2. The 7 marine conservation priority sites proposed by WWF (shaded in blue), and the  
existing and planned marine parks of Hong Kong 
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Humans depend on healthy oceans for food security, economic development and for climate 
regulation, as well their spectacular habitats and awe-inspiring wildlife. To return our oceans to a 
healthy state, we need to foster a comprehensive understanding of the marine ecology in the past 
and the present, and of the direct, indirect, and, critically, the cumulative effects of multiple 
anthropogenic stressors on marine ecosystems is required, and needs to be fostered across 
different stakeholders such as scientists, politicians, policy-makers and the broader public. This 
is necessary to progress policy from the mind-set of single-issue management to more effective, 
integrated and ecosystem-based management. 
 
Under the banner of the Hong Kong Marine Policy Alliance (HKMPA), WWF Hong Kong and a 
wide range of experts and stakeholders have recently collaborated extensively to develop a 
holistic policy paper with 3 overarching initiatives addressing 9 challenges through 29 
recommendations. This current document will not aim to duplicate that effort, but rather 
complement it by providing a targeted roadmap, identifying short and mid-term goals to support 
restoring the beauty of Hong Kong’s marine environment. 

2.	 Key	 challenges	 identified	 for	 ocean	 conservation	 in	 Hong	
Kong	
 
Through engagement with different marine stakeholders and analyses of the causes of 
degradation in different marine habitats and species, we are able to identify weaknesses and 
challenges which serve as obstacles for recovery. Understanding these challenges is vital for 
mapping out the priority actions and strategies required to achieving conservation goals for Hong 
Kong. This section systematically outlines those challenges: 
 
2.1	Overall	marine	planning	and	conservation	policies		

• Fragmented management of marine space and activities, increasing conflicts between 
marine sectors, with no spatial planning in place. The current approach to developments 
(Environmental Impact Assessment) is exclusively reactive 

• Cumulative impacts on marine ecology from various development projects (especially 
in the western waters) are neither recognized nor effectively mitigated  

• Lack of a holistic marine conservation policy 
• Insufficient MPA areas (only 5%); most of the marine ecological hotspot identified by 

local experts lack any protection 
• Long history of ‘Development first, conservation later’ approach: many of the 

recently established MPA are compensation from developments rather than conserving 
the critical habitats based on sound scientific support. Many are proving ineffective in 
their compensation role (e.g. above results on use of The Brothers Marine Park and Sha 
Chau and Lung Kwu Chau Marine Park, by Chinese white dolphins) 

• Lack of proactive commitment to fulfilling Hong Kong’s obligations under the 
Convention on Biological Diversity (CBD) as well as its own commitments under the 
Biodiversity Strategy and Action Plan (BSAP; e.g. for cetaceans)  

• Critical lack of understanding and awareness of the Blue Economy – the human 
benefits that accrue to Hong Kong from healthy ocean ecosystems. Lack of 
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understanding among general public and decision makers, and lack of accounting for the 
ecosystem goods and services from the ocean, and the natural capital that generates those 
services. For example, in addition to the vital contributions to marine biodiversity 
conservation, MPAS also provide huge social and economic benefits through fisheries, 
eco-tourism, scuba diving, and pollution management. Assessment of the economic 
return from healthy marine protected areas in other countries have transformed public 
discourse, generating vastly greater political and public support (e.g. McCook et al 2010; 
McCook et al. 2017, 2019). 

• Understanding and accounting for such benefits are fundamental to developing policy 
agendas that simultaneously enhance ocean health and economic growth, in a manner 
consist with principles of social equity and inclusion. This is especially critical to 
investment in post-covid economic and social recovery.  

 
Box	1:	Marine	Spatial	Planning		
Marine Spatial Planning (MSP) is a public, consultative and transparent process of analysing and 
allocating the spatial and temporal distribution of human activities in marine areas to achieve 
optimised ecological, economic and social objectives. In this sense, MSP embodies the concept 
of ecological civilisation. MSP is a practical and proven approach to create and establish a more 
rational use of marine space and the interactions among its uses, to balance demands for 
development with the need to protect the environment, and to deliver social and economic 
outcomes in an open, transparent and planned way. MSP have already completed or are in 
process in more than 70 countries/ territories. 

The conflicts and disputes between development and conservation in Hong Kong have been 
escalating in recent years, and numerous large-scale infrastructure projects are either underway 
or in the planning process, increasing demand for the limited space and resources of the sea. 
Instead of using a fragmented, haphazard and reactive approach to address these conflicts, it is 
time to end the unplanned use of our sea resources, and to implement MSP in Hong Kong. With 
an ecosystem-based approach and clear objectives (e.g. to include 30% of MPA target) in the 
planning process of MSP, and a comprehensive stakeholder engagement and participation 
process, we believe MSP can prevent ongoing conflicts and increase synergies between sectors, 
and provide an integrated approach to use of the sea in Hong Kong.  We should immediately 
engage key stakeholders in from a wide range of industry and community sectors, including 
government policy makers, shipping companies, fishermen, recreational users, academics, 
environmental NGOs and developers of various marine construction works to kickstart the 
discussion and development of eco-system based MSP in Hong Kong. 
 
 
2.2	Effective	management	of	marine	parks	

• Insufficient enforcement and low penalties for illegal activities, especially fishing and 
other marine resource harvest 

• Lack of specific targets and objectives for marine park management 



 
 

 Page 7 

• Lack of species-specific conservation measures (e.g. marine parks in the western 
waters, no specific management measures to protect or enhance the environment for the 
Chinese white dolphins) 

• No-take zones are too small and too scarce to be effective or provide spill-over effect 
(dispersal to fished areas) 

• Overall coverage of marine parks is small, fragmented, and lacks connectivity (which 
is crucial for highly mobile and threatened species such as Chinese white dolphins) and 
lacks integration with the rest of the Greater Bay Area (McCook et al. 2017, 2019) 

• Absence of clear and integrated assessment of performance in Hong Kong MPAs; 
lack of standardized assessment procedures for MPAs (planning and process), including 
technical standards for monitoring ecological and management performance (McCook et 
al. 2017). 

• Lack of long-term monitoring data for marine biodiversity, especially for corals, reef 
fish 

• Insufficient baseline data to evaluate the effectiveness of conservation measures 
 
2.3	Capture	fisheries	management	

• Lack of regulations of fishing effort: e.g. no limitations on fishing effort (duration of 
fishing days/ hours), fish species, volume of catch 

o Lack of reporting system for fish catch 
o Limited monitoring, resulting in insufficient information to determine stock 

status for development of management measures 
• Illegal fishing activities remain extensive and serious, often using destructive fishing 

methods (see reports from local fishermen, above) and illegal fishing from mainland 
fishing vessels 

o Penalties for illegal fishing, especially cross-border fishing from mainland 
fishermen, are much too low to serve as disincentives 

o Difficulties in enforcing the cross-border illegal fishing activities; closer 
collaboration with mainland authorities needed.  

• Lack of compulsory vessel monitoring (AIS) system for fishing vessels   
• Process of establishment of Fisheries Protection Area (FPA) by the government is 

extremely slow (although it was suggested by the government more than 10 years ago); 
no species or fishing method specific measures are being proposed  

• Abandoned ghost fishing net cause extensive harm; both preventative and responsive 
measures required. 

	
2.4	Coral	conservation		
Corals are sensitive to environmental parameters and very slow growing – once destroyed, 
recovery is very slow or often fails, even after removal of the the major threats; often this failure 
is due lack of natural supply of coral recruits. (For example, in Tolo Channel, water pollution 
lead to loss of >90% of hard corals; after more than 30 years of improved water quality, coral 
recovery has not recovered). 
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Historical evidence suggests that local corals were once more widely distributed in Hong Kong 
waters; degradation of coral communities and coral health have been attributed to previous lime 
industries (before 1950’s), reclamation and water pollution from land sources (especially in Tai 
Po and Shatin within Tolo channel in 1970-1980's). Key challenges and issues include: 

• Protection of coral should include focus on enhancing species diversity as well as 
coral cover. Destruction of massive corals in the past at Hoi Ha Wan (“Coral Beach”) led 
to the 20 year dominance of a single, highly tolerant species, Pavona decussata 

• Long-term monitoring is very important to identify trend and pre-emptively address 
emerging risks. Lack of long-term, in-depth quantitative coral monitoring with public 
access to the data; annual Reef Check surveys only provide qualitative information about 
the health of coral areas 

• Impacts of recreational activities, including snorkelling, SCUBA diving, boating 
activities and anchoring exist in major coral sites and need management 

• Bio-erosion from sea urchins and carnivorous snails (Drupella) 
• Smothering by abandoned gillnets (ghost nets) 
• The current marine parks only cover a very small percentage of the coral areas in 

Hong Kong; some key coral areas (Bluff Island, Port Island, Sharp Island, South Ninepin 
Island and Shelter Island) have buoys installed to mark where boat operators should 
avoid anchoring to protect corals. However, compliance is entirely voluntary and lacks 
monitoring and evaluation of effectiveness 

• Hard corals in the eastern waters are relatively well-studied in Hong Kong, but corals in 
central (e.g. East Lantau area) and western waters are inadequately documented. 
Hard corals in western waters appear to have high tolerance for environmental parameters 
and could provide insights into coral climate resilience.  

• Research on other corals such as black corals and soft corals is very limited 
• Climate change, rise in water temperature, ocean acidification and water pollution 

remain challenges for corals in a global scale 
 
2.5	Cetacean	conservation	
Chinese white dolphins 

• Current marine parks for Chinese white dolphins are inadequately small and 
fragmented. Many of the core areas and buffer areas identified by experts as highlighted 
in the Emergency Action Plan for the Pearl River Delta Population of the Chinese White 
Dolphin (Woo et al., 2020) are not included in marine parks 

• Chinese white dolphins in local waters belong to the Pearl River Delta population, 
requiring cross-border collaboration for management 

 
Several major threats requiring urgent action were identified in the Emergency Action Plan for 
the Pearl River Delta Population of the Chinese White Dolphin (Woo et al., 2020): 

• Habitat loss and degradation from coastal development, infrastructure construction, 
oyster farming (in Guangdong waters), river development and other nearshore activities 

• Prey depletion as a result of both habitat destruction and unsustainable, destructive and 
illegal fishing and aquaculture activities 
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• Underwater noise disturbance, mainly from coastal development, marine traffic and 
bridge traffic;  

• Toxins and pollutants from a wide range of land and marine sources, such as untreated 
industrial and agricultural runoff  

• Entanglement in fishing gear from non-selective fishing such as trawling and gillnetting  
• Sea level rise associated with climate change is expected to cause re-distribution of the 

shallow water habitats favoured by the dolphins and their prey 
 
Finless porpoises 
The major threats identified for the Chinese white dolphins also apply to finless porpoise in 
Hong Kong. Issues specific to finless porpoise include: 

• The current population distribution, abundance and behaviour are still poorly 
understood due to its relatively cryptic behaviour making it very difficult to collect 
useful data using traditional, vessel-based visual surveys  

• The impact of the proposed reclamation under the Lantau Tomorrow Vision is very 
poorly understood due to the lack of long-term baseline data (WWF’s initial survey show 
that East Lantau is a seasonal important habitat for finless porpoise) 
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3.	Roadmap	for	ocean	conservation	in	Hong	Kong	with	short	
term	and	mid	term	actions		
 
Theory of Change for MPA-based ocean conservation in Hong Kong  

 
 
Based on the key issues identified above, insights from the research results summarised in the 
Appendices, and broader experience and knowledge from marine conservation globally, this 
“roadmap” outlines short-term and mid-term actions required to achieve the identified 
conservation goals (commencing 2022):  
 
3.1	Overall	marine	planning	and	conservation	policies		
Conservation	goals:		
v A holistic marine policy for Hong Kong in place, to protect and conserve Hong Kong’s 

marine environment for current and future generations 
v Ecosystem-based MSP for Hong Kong waters in place  
v Ecosystem-based MSP for the GBA area in place 
v Network of effective, MPA occupying 30% of marine and coastal habitats to protect areas 

with high ecological values 
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Short	term	actions	(immediate	-3	years)	
• Establish an MSP authority and allocate/source adequate funding to initiate the first stage 

of eco-system based MSP; call for participation of all marine stakeholders on development 
of the MSP plan 

• Lobbying for implementation of holistic marine policy  
• Review the policy and requirement for reclamation in local waters; no reclamation 

proposals should be approved by the relevant authority before completion of a holistic 
MSP and strategic environmental assessment (SEA) for the whole Greater Bay Area 

• Concrete and time-bound roadmap to achieve 30% MPA by 2030, to fulfil the CBD target 
in COP15 

• Initiate ocean accounting for Hong Kong – spatial accounting of natural capital using 
standardized international protocol, to raise awareness of and foster the local Blue 
Economy  

• Invest in local Nature-based Solutions approaches, to address both the biodiversity and 
climate crises in an integrated manner. Allocate resources to fully integrate and mandate 
biodiversity values and climate impact in policies, regulations, planning, development 
processes, accounts, and assessments of environmental impacts at all levels and portfolios 
of government and across all sectors of the economy. For example, allocate funding to 
conduct research for enhancement of effectiveness of mitigation measures required under 
of Environmental Impact Assessment. 

 
Mid-term	actions	(>3	years)	
• Completion of MSP for Hong Kong waters which is legally binding, minimising conflicts 

between marine sectors and incorporating MPA targets 
• Marine stakeholders working closely with the government to complete a holistic marine 

policy for Hong Kong 
• Designation of new marine parks to achieving the 30% MPA by 2030 target 
• Promotion of Blue Economy, with a view to build a resilient economic model based on 

innovation, a circular economy, full economic accounting and respectful attitude to the 
ocean  

 
3.2	Effective	management	of	marine	parks	
Conservation	goals		

v Marine parks effectively managed to minimized human disturbances with adaptive 
approach to review the conservation strategies 

v Recovery of marine biodiversity within marine parks, including fisheries, coral associated 
communities and threatened species like Chinese white dolphins and horseshoe crab 

 
Short-term	actions	(immediate	-	3	years)	

• Conservation targets should be established in each marine park, according to their own 
specific marine ecological value   

• Long-term ecological survey protocol be set up, with results announced to the public  
• Close monitoring of fisheries resources within the marine parks with new policy to ban 

commercial fishing  
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• Resources should be allocated to step-up enforcement, and to explore usage of 
technology (camera with night-vision, together with application of AI) for surveillance of 
marine parks  

• Increase the penalties on illegal activities including fishing  
 
Mid-term	actions	(>	3	years)	

• Regular review process to be formulated to assess the performance of each marine park 
(against the conservation target setup), with adaptive conservation measures  

 
3.3	Conservation	of	7	priority	sites	identified	under	Sea	for	Future	I	
Conservation	goals		

v Marine protected areas (in form of marine parks, or others means with effective 
management) in place in all these conservation priority sites, with site 
specific conservation measures to protect the relevant unique habitats/ vulnerable 
species  	

 
Short-term	actions	(immediate-	3	years)	

• For all 7 sites: stakeholder engagement to foster buy-in for stepping up the conservation 
measures, government lobbying and ensure these 7 sites are included in the MPA 
roadmap with highest priority; identify any further information gaps and initiate 
necessary research to fill those gaps;  

• West Lantau: Designation of MPA by 2024; implementation of effective management 
plan for protection of the Chinese white dolphins 

• Shui Hau: Establishment of conservation centre and MPA in Shui Hau by 2025; 
Implementation of effective management plan for protection of the sandflat and 
horseshoe crab nursery/breeding area 

• Ninepin Group: MPA established by 2026,  
• Sharp Island and Shelter Island: Speed up the establishment of Fisheries Protection 

Area, with co-management with villagers and fishermen in a view to regulate fishing 
activities and enhancement of fisheries resources; promotion of code of conduct to reduce 
visitors impacts on the marine and coastal ecology; review of current legislation and 
explore the need to step up regulations on recreational activities, especially gleaning and 
snorkelling, on top of voluntary-based education 

• Ninepin Group: MPA established by 2026 
• Tolo Channel and Harbour: Speed up the establishment of Fisheries Protection Area, 

with co-management with villagers and fishermen to regulate fishing activities and 
enhance fisheries resources   

• Pak Nai: Liaise with the government to ensure the proposed protection under the recently 
announced Northern Metropolis Strategy will protect or benefit the ecology of Pak Nai 

• South Lamma: Step-up surveillance at the Sham Wan expanded restricted area during 
the sea turtle breeding seasons; close monitoring of the habitat and turtle occurrence, to 
review the necessity to further expand the restricted area for more effective protection 
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Mid-term	actions	(>3	years)	
• Effective, ongoing and accountable adaptive management of the priority sites after 

designation of MPA/ Fisheries Protection Area 
• Expansion to ensure marine biodiversity hotspots are on track for adequate protection by 

2030, including implementation of the roadmap  
 

3.4	Capture	fisheries	management	
Conservation	goals		

v Recovery of fisheries resources in local waters, potentially including development of 
sustainable local capture fisheries  

v Unstainable fishing practices and illegal fishing activities effectively minimised   
Short-term	actions	(immediate	-	3	years)	

• Goals for sustainable fisheries established and published, with consultations with marine 
conservation groups, academics and local fishermen    

• Government formalized fisheries monitoring system and catch reporting system, with 
collaboration with fishermen in data collection  

• Strengthening illegal fishing control; explore the use of technology to assist with 
surveillance and increase the penalties on illegal fishing; education of enforcement 
authorities (Marine Police, AFCD, others), departmental (AFCD’s) prosecutors and 
judiciary on the serious consequences and economic and environmental costs of illegal 
fishing; and review of legislation and penalties to facilitate prosecution and effectiveness 
of prosecution (i.e. penalties that serve as serious dis-incentive); develop cooperative 
arrangements with Guangdong authorities to prevent illegal fishers escaping by leaving 
HK jurisdiction 

• Regulating non-selective and unsustainable fishing methods (e.g. trammel nets and snake 
cages)  

• Provide incentives for well-targeted fisheries research; studies to locate the nursery 
grounds for fisheries important species and stock assessments  

• Speed up establishment of all Fisheries Protection Areas, to support recovery of fisheries 
resources and biodiversity, especially for commercially important species   

• Cumulative impact assessment of impacts on fisheries resources from marine 
development projects  

• Develop and promote guidelines for environmentally sustainable recreational fishing   
• Marking of fish gears from registered fishermen should be considered as a strategy to 

distinguish fishing gears from non-local fishermen and facilitate enforcement and reduce 
ghost gear 

 
Mid-term	actions	(>3	years)	

• Application of electronic monitoring, reporting and tracking (e.g. AIS) for stepping up 
the assessment of fisheries resources and fishing activities, especially illegal activities 
(trawling within Hong Kong boundary, fishing within marine parks/ marine reserves)   

• Compulsory installation of AIS on all fishing vessels; data connected and shared between 
Hong Kong and Guangdong authorities to facilitate monitoring of cross border illegal 
activities enforcement  
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• Penalties on illegal fishing increased, in both Hong Kong and Guangdong context    
• Fisheries Protection Area established, with suitable regulations on fishing activities in 

place and effectively managed; co-management model with fishermen established   
• Fisheries nursery grounds identified and protected   
• Promotion of local sustainable capture fisheries products   
• Marking of fish gears become mandatory  

 
3.5	Coral	conservation	
Conservation	goals		

v Building resilient coastal habitats and coral communities, and secure protection and 
restoration of invaluable coral community in critical coastal ecosystems 

v The most resilient and highest value coral communities in Hong Kong have effective 
conservation measures in place.  

v Develop and apply solutions to remove local threats to coral reefs in critical locations, 
while generating stakeholder support to build and maintain resilience at these sites.  

v Increase in coverage and species diversity of coral communities 
 
Short-term	actions	(immediate-	3	years)	

• Long-term monitoring of major coral areas, inside and outside marine parks  
• Study of hard corals in western waters to understand their high tolerance ranges for 

environmental parameters (e.g., salinity and turbidity) and provide insight into coral 
climate resilience   

• Explore the potential of Hoi Ha Wan Marine Life Centre as a coral conservation and 
nursery hub for Hong Kong, complementary to the facilities at the Swire Institute of 
Marine Science 

o Set up coral nursery tanks to showcase the process and function of restoration 
o Enhancement of coral resilience by supporting university-based in-situ coral 

research to improve coral survival and successful recruitment 
• Identify degraded coral areas suitable for coral restoration projects; close monitoring to 

ensure critical stressors are reduced and identify opportunities for effective restoration   
• Mobilize citizen scientists to expand survey effort and coverage for coral communities to 

provide knowledge to underpin further conservation measures (including coral 
restoration), with Hoi Ha Wan as a potential pilot site   

• Working with scuba diving industry and developing strategies to co-manage scuba 
diving-focused MPA  

• Education, and regulation under legislation, if necessary, to reduce the impacts of 
recreational activities 

 
Mid-term	actions	(>3	years)	

• Prevent further loss of corals and their habitat by identifying and providing ongoing, 
adaptive management plans for high-risk areas 

• Facilitate sustainable nature-based tourism with clear standards in the major coral areas 
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• Active management of snorkelling and scuba diving and designation of no-anchoring, 
particularly in key coral and other vulnerable habitats 

 
3.6	Cetacean	conservation	
Conservation	goals		

v To stabilize and recover the Chinese white dolphins and finless porpoise population in 
the Pearl River Delta, from the current, rapidly decreasing trend 

 
Short-term	actions	(immediate-3	years)	

• Robust implementation of integrated objectives from the BSAP Species Action Plan and 
The Emergency Action Plan for Conservation of the Pearl River Delta Population of the 
Chinese White Dolphin (Woo et al., 2020).  

• Develop and urgently implement Species Action Plan for finless porpoise, under the 
BSAP 

• Vessel numbers and speed must be strictly limited in core and buffer areas, with fast-
moving and large vessels diverted away from dolphin protected areas. 

• When Hong Kong-Guangdong/Macau borders reopen, high speed ferries are either 
permanently stopped or are rerouted away from critical porpoise and dolphin habitat.  

• Construction must be prohibited in core and buffer areas and regulated in nearby waters, 
with natural coastlines and watersheds remaining intact and development-free. Eco-
friendly construction methods must be adopted in nearby coastal works. 

• Underwater noise from coastal development, bridge traffic and shipping activities should 
be assessed, regulated and mitigated as part of Environmental Impact Assessment 
processes. 

• Seasonal fishing moratorium in Greater Bay Area waters should be extended, with 
strengthened patrol and enforcement mechanisms to combat illegal and destructive 
fishing, and manage small-scale unregulated aquaculture or fishing activities. Release of 
fish fry in no-take zones should be implemented to restock prey fish populations. 

• Initiate long-term study (minimum 2 years) of individual dolphin behaviour within 
marine parks to evaluate marine park effectiveness and to compare marine park areas 

• Collect detailed marine mammal behavioural data to calculate the percentage of Hong 
Kong habitat that is protected that encompasses specific activities (feeding, socialising, 
breeding, etc), rather than just overall habitat percentage protection. 

• Study of prey species composition for both dolphin and porpoise be conducted for all 
marine protected areas to update and expand the limited information from previous 
studies at Sha Chau and Lung Kwu Chau Marine Park and to include the newly 
designated marine protected areas 

• Accurate information on population size, using brief but intensive aerial survey, is 
urgently required as a basis of all impact assessment components for finless porpoise 

• Year-round Passive Acoustic Monitoring studies within and adjacent to the reclamation 
area, augmented by UAV surveys are required to document habitat use by finless 
porpoise, particularly within the proposed reclamation area. 
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Mid-term	actions	(>3	years)	
• Pollution, both land-based and sea-based, and disposal of plastic waste, should be 

rigorously addressed. Long-term monitoring of pollutants and toxins in dolphin bodies is 
necessary, with consequent tracing and adaptive prevention of the major sources of 
chemicals 

• Transition to sustainable fisheries and other coastal activities should be facilitated, e.g. 
restoration of mangrove and other wetland habitats can improve both fisheries and water 
quality 

• Ongoing implementation and adaptive enhancement of short-term actions. 
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4.	Conclusions		
 
The above Roadmap provides an overall strategy and a set of concrete, time-bound objectives 
and actions that can deliver enormously enhanced ocean conservation outcomes and benefits to 
the people and nature of Hong Kong and the surrounding Greater Bay Area. Key areas of 
conservation focus include: i. over-arching and integrative policy and planning frameworks; ii. 
adaptive improvement in marine biodiversity conservation, especially through more rapid, 
scientifically targeted MPAs; iii. targeted action at 7 priority sites identified by collaborative 
efforts (under the Sea for Future I programme); iv. expedited and strengthened adaptive 
management of capture fisheries; v. conservation actions for vulnerable coral communities 
targeted at site-specific threats; vi. urgent action to address key threats to iconic local cetacean 
populations. 
 
Critical aspects and dimensions of the Roadmap include:  

• Strong complementarity between community and stakeholder engagement and 
stewardship (bottom-up) and policy advocacy (top-down) 

• Emphasis on collaborative action and coordination across the local and regional ocean 
conservation sector, especially on policy advocacy (e.g. HKMPA) 

• Integration across issues and geography (the Greater Bay Area) 
• Framing of policy and other work under nationally identified priorities, such as 

ecological civilisation, including: 
• Documentation of the value to humans, realised and potential, provided by healthy, 

resilient marine ecosystems and biodiversity in the region 
• Emphasis on proactive, integrative planning, including Marine Spatial Planning, to 

underpin and optimise better outcomes for the full range of industries, ocean users and 
biodiversity. 

 
A healthy ocean is necessary if we are to keep our climate in balance, feed a growing population, 
support economic development, and protect habitats and treasured wildlife. In Hong Kong, the 
pathway to a healthy ocean is feasible, realistic, and vital to ensure marine resources are 
managed sustainably, so our ocean is protected and productive for future generations. Restoring 
ocean health, for the benefit of both people and nature, is not only possible, it is essential. 
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Appendix	I:	Research	to	support	MPA	development	in	Hong	
Kong:	
Work supported by Sea for Future II project funding from Swire Group Charitable Trust (HK). 
 
A1.1	Summary	and	insights	from	historical	information		
 
A1.11	Declines	in	fisheries	resources	over	past	decades	
 
Hong Kong, as a coastal city, has a long history of fishing. From the 1960s onwards, the HKSAR 
Government subsidized fishermen to purchase modern equipment, dramatically increasing the 
number of mechanized vessels from 2% of the total fishing vessels in 1950 to >90% by 1973.  
Trawlers vessels were also introduced into Hong Kong’s fishing industry since 1975.  This 
stimulated drastic growth of the fishing industry and led to over-exploitation of fishery resources, 
the impacts of which persist today (Cheung and Sadovy, 2004). The catch per unit effort, for 
example, has continuously declined from 1985 to 2008 (Cheung and Sadovy, 2004; Report of the 
Committee on Sustainable Fisheries, 2010), resulting in a change in the species composition of 
catches, with increasing numbers of small and lower level trophic species (consistent with 
‘fishing down the food-web’, Pauly et al,1998). Large, high value food fish which were 
historically common in Hong Kong, such as Pseudosciaena crocea (yellow croaker) and Bahaba 
taipingensis (giant croaker), have become scarce and local seafood is now dominated by small 
fishes, such as Argyrosomus spp. (small croaker), Siganus spp. (rabbitfish) and Mugil affinis 
(Eastern keelback mullet). 
 
Comparisons of common fish species listed in 1960s and 1930s with recent fish catches show: 

• Of the 8 species of groupers considered as common in 1960s, five are now rarely 
encountered in markets (Chan, 1968; Sadovy, 1998). These groupers include Epinephelus 
akaara, E.areolatus , E. bruneus, E. coioides, and E. quoyanus.  

• Among the list of common food fish produced in late 1930s and 1940s (Lin, 1949), half 
of these species are no longer commonly encountered in markets e.g. black-finned shark 
(Eulamia melanopterus) , sharp-headed shark (Scoliodon sorrakowah), yellow croaker 
(Pseudosciaena crocea)  
 

This disappearance of commercially important species coincided with the expansion of fishing 
efforts in Hong Kong, indicated Hong Kong’s fisheries resources had experienced huge change 
in species composition, likely caused by overfishing.  
 
Systematic records of fisheries production, especially information on quantities for different 
species through time, is scare as there is no requirement for fishermen to record or report catches, 
and fish caught from local waters could be sold to fish collectors and transported to mainland. 
Although some academic and government studies may exist, the results, and especially the raw 
data, are not readily accessible, making quantitative comparison difficult.  
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Box A1 
A glance at changes in marine biodiversity and coastline from map of Hong Kong 
 
In addition to interviewing fishermen to understand their past catches, we can also find clues 
to historical fisheries status from consideration of Hong Kong place names. Hong Kong had a 
strong tradition of naming places after marine species which were abundant in the area, 
probably back to as early as the 1840 (Link to google map showing local place names based on 
marine species). A century or more later, some of these coastal areas or bays are now 
effectively the inland, following reclamation; for many others, the formerly abundant species 
are no longer found, or are rare: Appendix 1A provides for powerpoint slides showing the 
history and changes in landscape in some of the selected locations) 
 
Locations already 
disappeared/ become inland 
due to reclamation: 

Locations still exist, yet that particular species no longer 
commonly found in the area 
 

魷魚灣村 (將軍澳) 

白鱔角 – 現稱百勝角 (將軍

澳) 

黃魚灘 (大埔)  

蝦地下 (大埔) 

鱟地坊 (荃灣) 
 

青衣 

雞魚氹 (東龍洲) 

蒲魚排 (吉澳) 

鯆魚灣 (長洲) 

白鰽灣 (長洲) 

白曹灣 (大雅洲) 

龍蝦灣 (馬灣) 

鱟殼灣 (大嶼山) 

昂龜灣 (南丫島) 

打壕墩 (西貢) 

蠔涌 (西貢) 

龍蝦灣 (西貢) 

白臘灣  (亦稱：䲞 ) (西貢) 

火石洲 蒲魚灣 (西貢) 

吊鐘洲 泥鯭埔 (西貢) 

魷魚塘 (往灣洲) 
 
 

English translation   
Squid Bay (Tseung Kwan 
O） 
Eel corner (Tseung  kwan O) 
Yellow croaker bay (Tai Po) 
Shrimp coast 
Horseshoe crab area (Tsuen 
Wan) 

Black spot tuskfish  
Chicken grunt bay (Tung 
Lung Island) 
Ray’s rock (Kat O) 
Ray bay (Cheung Chau) 
Lobster bay (Ma Wan) 
Horseshoe crab shell’s bay 
(Lantau) 
Turtle bay (Lamma Island) 

Oyster harvesting rock (Sai 
Kung) 
Oyster estuary (Sai Kung) 
Lobster bay (Sai Kung) 
White snapper bay (Sai 
Kung) 
Ray bay (Sai Kung) 
Rabbit fish bay (Sai Kung) 
Squid bay (Sai Kung) 
 

 

 
Key	points	from	interviews	with	stakeholders		
In the current project, WWF-HK interviewed key marine stakeholders, such as fishermen, 
villagers in coastal areas as identified as marine ecological hotspots, and recreational divers to 
identify indications of the changes they had witnessed over the years.  
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Changes in fisheries resources  
• Most older fishermen recalled their catch was highest during the 1970s and early 1980s, 

consistence with the findings from the desktop review 
• No matter which fishing methods (handlining, long-line, purse seine, gill net or trawlers) 

they are using/ used in the past, all fishermen reported large declines in fish catch, 
ranging from 70% to 90% compared with their ‘golden ages’ (1970-1980s), with such 
decreases found in ‘every single species’ 

• Fishermen are not optimistic about the benefits of marine protected areas for supporting 
increase of fisheries resources, since they note that big fish migrate a lot and don’t stay or 
breed within the small, coastal marine parks of Hong Kong, and that extensive illegal 
fishing practices hinder recovery 

• Some fishermen clearly indicate significant loss of catch volume for certain species, or 
degradation of water quality after specific constructions/ reclamations, such as the 
construction of Hong Kong international airport 

• Most fishermen expressed that they did not experience major increases in fish catch after 
the trawl ban; some fishermen near Tai Po said the catch once increased in the first 2 
years after trawl ban, but subsequently decreased a lot in since the 3rd year (probably 
reflecting illegal fishing activities; such patterns are commonly documented elsewhere as 
stocks increase and illegal fishing responds)  

• Many fishermen also have licenses to fish in mainland waters, and also observed that 
fisheries resources in Guangdong waters had declined greatly. Fishing vessels in recent 
years are equipped with higher engine power and technology and larger in size 
(especially the trawlers). Although some fishermen invested heavily (almost 
$10,000,000, including loans from Hong Kong government) to build new trawlers and 
operate in mainland waters after trawl ban in Hong Kong, catches have been very low, 
and insufficient for them to pay the debts  

• Experienced spear fishing divers (including one who began diving in local waters in the 
1980’s) highlighted the decreasing size of fish encountered, and species, such as the 
black spot tusk fish, which were commonly found in the past are rarely seen now 

 
List	of	fish	species	which	have	disappeared	from,	or	are	now	rarely	encountered	in	
local	waters,	as	reported	by	local	fishermen	(compared	with	1980s)	
Common 
name 
(Chinese) 

Common 
name 
(English) 

Description from fishermen Common 
food fish 
in 1960s? 

Other relevant information  

白花 White croaker Almost disappeared now Y  

黃唇魚 Chinese 
bahaba 

Almost disappeared now. 
Recognized as seasonal 
(migratory) species 

Y  

紅頭 ( 

鶯歌鯉) 

Knobsnout 
parrotfish 

Almost disappeared now Y  

青衣 Blackspot tusk 
fish 

Almost disappeared now Y Tsing Yi Island is believed to 
be named for the abundant 
blackspot tusk fish; the area is 
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no longer popular with 
fishermen after reclamation. 

三泥 Reeves shad Disappeared now. Recognized as 
seasonal (migratory) species, 
usually found in western waters 
between April to July.   

Y  

紅衫 Threadfin Great reduction in size and 
abundance now; fingerlings have 
disappeared  

Y  

黃花 Yellow 
croaker  

Almost disappeared now, only 
small juveniles occasionally 
found. Recognized as seasonal 
(migratory) species, used to be 
very abundant from September to 
December 

Y Previously was a Yellow 
Croaker Bay at TaiPo, but area 
was reclaimed and no longer 
exists  

鯊魚 Sharks, 
various 
species 

Rarely encountered now Y Previously a group of 
fishermen specialized in 
catching shark in local waters; 
the great reduction in catch 
means that the species-specific 
fishing methods have now 
disappeared.  

紅斑 Hong Kong 
grouper 

Rarely encountered now. 
Fishermen report catch size of a 
dozen per trip; now they catch 
less than a dozen in a year. 

Y  

三刀 Spotted tailed 
morwong 

Rarely encountered now  Y  

龍蝦 Lobster  Rarely encountered now/ much 
smaller in size 

Y Lobster bay at Sai Kung was 
once famous for abundant 
lobster   

牙帶 Hairtail Larger individuals have 
disappeared now 

Y  

 
 
Observations	and	views	on	fisheries	management	issues	

• Illegal fishing activities remain serious throughout various regions of Hong Kong (in 
particular, Kat O and Yan Chau Yong, Tap Mun, waters off Tai O), but government 
authorities are unable to combat this activity effectively. This will certainly undermine 
any benefits from protection efforts   

• All fishermen blame ‘development of the city’, including pollution and costal 
construction (including reclamation) as the major cause of the major reduction in 
fisheries resources  

• Fishermen consider that human activities, especially the disturbances from developments, 
had stopped some migratory species coming to Hong Kong waters, and that loss of 
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natural shorelines or changes in hydrology are preventing the mature individuals coming 
to Hong Kong coastal waters for spawning 

• Fishermen believe the benefits of trawl ban are being undermined by increased illegal 
fishing activities from mainland vessels (some even use destructive methods e.g. nets 
with electricity), and increases in unregulated purse seine operations using light attraction 

• Local fishermen report continued use of destructive fishing practices, such as use of 
explosive, toxic substances and electricity 

• Local fishermen claim that mainland fishermen frequently discard their nets in the water 
to escape intervention by the authorities; these abandoned ghost nets become a serious 
threat local marine wildlife and habitats 

• Some spear fishing divers think that, with careful management, such as restrictions on 
species, number and size of fish, or ban spear fishing at night time (when the mobility of 
fish is much lower), the impact on overall fisheries resources should be not significant 
 

 
A1.12	Loss	of	marine	habitats	and	marine	biodiversity		
 
Key	points	from	stakeholder	interviews:	
 

• Reclamation at TaiPo and Shatin have changed water currents within Tolo, with 
subsequent changes in species composition and diversity. During the early 1980s, 
fishermen found the seafloor near Pak Shek Kok became muddy and black with an 
unpleasant smell (probably indicative of anoxia); in some months, fish caught in the area 
were not edible. Yuen Chau Tsai was once rich in coral, prior to the reclamation work. 

• Villagers from Pak Nai recalled the number of horseshoe crabs had decreased a lot, and 
the larger adults (>16 in) had disappeared from the sand flat for more than 10 years, 
potentially due to the degraded water quality and change in water currents caused by the 
development and reclamation of  SheKou (蛇口) opposite to Pak Nai in Shenzhen. The 
area of the sand flat had also decreased mainly due to the uncontrolled growth of the 
invasive species Sonneratia spp. (海桑, a mangrove) and Spartina spp. (大米草 
“cordgrass”). 

• Villagers from Shui Hau identify major declines in number and size of clams (especially 
the Asiatic Hard Clam, Meretrix spp.): the largest clam collected by villagers 20 years 
ago would reach up to 130mm in shell length, whereas the largest size found in WWF’s 
recent survey is 90mm and the average size is only 29mm (from WWF’s survey, 2019). 
The uncontrolled clam digging activities in recent years (up to 1200 people on the 
sandflat with 30 ha) are considered to have caused these decreases 

• Natural resources help bring revenues and improve livelihoods. For example, some TaiO 
villagers rely on Chinese white dolphins watching business; Shui Hau, Tung Chung and 
TaiPo fishermen collect bivalves and invertebrates for food, and Shui Hau villagers make 
a living from increased claim digging activities by tourists recently. Villagers are aware 
of the great changes in natural coastline in their neighbourhoods, with great reductions in 
abundance and diversity of marine biodiversity  
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• Seaweed beds have largely declined throughout Hong Kong waters, especially the 
extensive Sargassum beds previously common in shallow waters in winter; these beds 
supported juvenile stages of many marine species. Divers also identified the loss of 
Sargassum beds in Lung Lok Shui at Tung Ping Chau Marine Park 

• Degradation of coral communities from bio-erosion was observed in some locations, 
including Port Island, Double Haven and Hoi Ha Wan 

• Degradation of coral communities from typhoon was observed at various dive sites 
• Disappearance of a huge sea anemone bed and groups of clown fish observed at Tsim 

Chau 
• Invasive fish species, such as the Sabah Grouper, were observed in local diving sites, 

likely from mercy release activities 
• Importantly, many fishermen noted major reductions in abundance of iconic species such 

as Chinese white dolphins, finless porpoises and sea turtles, in addition to their 
observations on fisheries resources.  
 

Box A2 
Case study: Recent development of fisheries management measures and their 
effectiveness 
 
To bring the fishing industry back to a sustainable path, the Government has amended the 
Fisheries Protection Ordinance (Cap. 171) since 2012 to implement a series of fisheries 
management measures to control fishing effort in Hong Kong waters and protect important 
fish spawning and nursery grounds. These measures include: the trawl ban; a registration 
system for local fishing vessels; limiting new entrants and maintaining an appropriate level of 
fishing effort; restricting fishing activities of non-fishing vessels; and prohibiting fishing 
activities of non-local fishing vessels.  To assess the changes in fisheries resources after the 
implementation of the trawl ban and other relevant fisheries management measures, AFCD 
initiated monitoring of local fisheries resources in 2010. Demersal fisheries surveys using stern 
and shrimp-trawlers were conducted at 16 stations across four areas in Hong Kong (i.e. north-
eastern, south-eastern, south-western and north-western waters) every two months from 2010-
2015. Pelagic fisheries surveys using purse seiners were also conducted at 9 sampling stations 
in three areas (i.e. north-eastern, Port Shelter and southern waters) every three months from 
2011 to 2015. Initial signs of recovery were found in some areas for benthic species, yet were 
not consistent across different locations in Hong Kong waters (not in Southern waters) and not 
significant in pelagic species. 
 
The implementation of the trawling ban may only facilitate limited recovery of fisheries 
resources if recovery is inhibited by other stressors, such as pollution, disturbance (dredging, 
construction), sedimentation, historic food web changes, legal fishing pressure and illegal 
fishing including trawling. Recover of marine ecosystems is widely accepted to require 
integrated policy that provides more holistic management of multiple stressors. 
 
Fisheries resources in Hong Kong are also inextricably linked to fish stocks in the wider 
Greater Bay Area (GBA), and the South China Sea (SCS), especially for highly mobile and 
migratory species for which part of their life cycle takes place beyond Hong Kong waters. A 
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recent modelling study projecting fishery resources for the SCS showed that, under a severe 
climate change scenario, fish biomass is expected to fall by up to 15 times in the SCS from 
present day to 2100 (Sumaila et al., 2021). In the most extreme scenario modelled, a 50% 
increase in fishing effort combined with severe climate change could result in an annual loss of 
USD 11.4 billion in fisheries revenues, or 6.4 million tonnes of fish biomass, in the SCS 
ecosystem by 2100. Under best-case scenarios for both climate change and fishing 
management (i.e. a low emission scenario with 50% decrease in fishing effort), the SCS is still 
projected to lose USD 6.5 billion, or 1.5 million tonnes in biomass across the ten species 
groups per year. This highlights the critically overexploited state of the SCS fisheries, made 
worse by warming sea temperatures that trigger the northward migration of species away from 
traditional fishing grounds. This highlights the need for a holistic fisheries management and 
conservation plan for the whole South China Sea, and at least for the adjacent GBA. 
 
 
A1.2	Scientific	research	under	Sea	for	Future	II	to	address	critical	knowledge	
gaps	
Under Sea for Future phase I, the collaborative process of identifying marine biodiversity 
hotspots and conservation priority sites, and the development of suggestions for site-specific 
conservation measures, were based on the best available data. However, those processes also 
identified critical scientific gaps in understanding the current status of marine biodiversity and 
the basis for identifying suitable and up-to-date conservation measures. Hence, in Sea for Future 
phase II, WWF-HK partnered with academics to conduct scientific research to fill key scientific 
gaps, to strengthen the management of current and future marine protected areas in Hong Kong. 
 
A1.21	Coral	conservation		
Hong Kong has diverse, and previously extensive coral communities. Although these do not 
develop fully into actual reefs, they do play important roles in supporting our marine ecosystem, 
as providing habitat, spawning and nursery grounds for many commercially significant fishery 
resources, such as fish, shrimps, crabs, and shellfish. During the marine ecological hotspot 
exercise in 2016, scientific information gaps were identified in the detailed and updated status 
(coverage, diversity and health status) for major coral sites, information required for more site 
specific conservation management. 
 
1.211 Hard coral survey at Sharp Island and Hoi Ha Wan [Expert engaged: Dr Ang Put from 
The Chinese University of Hong Kong]  
Objectives: 1) To identify the core coral community areas at each site, with general description 
of topography, coral cover and other habitat characteristics, and compile a hard coral species list 
for each site with photos; 2) To assess the ecological value of each site, with details of any 
observation of degradation, damage from human impact such as anchoring or recreational 
activities, and general background history of studies that have been conducted in these sites; 
3) To support the Hoi Ha Wan citizen scientist program on coral by WWF. 
 
Key findings and recommendations 

• Coral communities at Hoi Ha Wan and Sharp Island are generally in good condition, with 
high ecological value, but there are significant signs of disturbance, e.g. bioerosion from 
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sea urchins, bleaching, fouling and human impacts like anchor damage and damage from 
human activities 

• Destruction of massive corals in the past led to the dominance of one single species, 
Pavona decussata, which is very tolerant, or resilient, to environmental changes and its 
dominance has persisted over the last 20 years 

• Protection should not only focus on enhancing or maintaining the coral cover, but also its 
diversity of species compositions. Long-term monitoring of a site becomes very 
important to identify the trend and pre-empt any newly emerging threats 

• The study provides historical data which, if properly used, could enable rigorous 
evaluation of the effectiveness of marine park implementation. WWF was recommended 
to consider developing a long-term monitoring programme, engaging the assistance of 
citizen scientists (with strong scientific support). 
 

1.212  Citizen science programme on hard coral restoration and on distribution of black 
coral [Experts engaged: Dr Ang Put and Dr Apple Chui from The Chinese University of Hong 
Kong]  
 
Key findings and recommendations  

• Hard coral communities in Port Island have been damaged by bio-erosion from sea 
urchins. Almost 70% of coral colonies investigated by the citizen scientists in Coral 
Rescue Team project showed damaged (>25% collapsed/ heavily damaged) 

• Initial sign of reductions in stressor (sea urchin numbers) at coral area of Port Island was 
detected, indicating that bioerosion threats to the coral community have been temporary 
eased, which may indicate the site is now suitable for in-situ coral restoration   

• Restoration should not be seen as a stand-alone strategy, nor should it be seen as the first 
point of action after disturbance. Instead, it should be integrated as the last part of a 
continuum of conservation actions, which includes reducing impact and improving 
marine management 

• Citizen scientists are valuable resources in the society to contribute to data collection on 
coral conservation, as the scientific research teams locally have very limited resources 
especially in terms of staffing, but it is essential to provide training to ensure the quality 
of data  
 

A1.22	Cetacean	conservation			
The populations of the iconic Chinese white dolphins and finless porpoise are declining 
consistently and seriously due to human activity. Conservation measures are urgently needed for 
their survival. Local abundance of Chinese white dolphins has dropped by over 80 per cent in the 
past 17 years, threatened by habitat loss and degradation, dwindling fisheries, marine traffic and 
other human threats. Scientific evidence on the human impacts and proposed conservation 
measures is required to support advocacy for species-specific measures (Woo et al., 2020). 
 
1.221 Impacts of cessation of high-speed ferries on cetaceans [Experts engaged: Dr Matt Pine 
from Styles Group, Dr Lindsay Porter from Southeast Asia Marine Mammal Research  
Objectives: To analyse visual and acoustic data collected between Feb 2019 to Feb 2021, a year 
before cessation and during ferry-free period) and identify implications for conservation. 
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Key findings and recommendations  
• Notable changes in activity of both species occurred in the areas adjacent to shipping lane 

immediately after the high-speed ferry traffic stopped 
• In response to ferry cessation, Chinese white dolphins expanded their use of habitats in 

the traffic lanes from night time only to throughout the 24-hour period; finless porpoise 
used the shipping lane area more often and in greater number during their period of peak 
abundance 

• When the borders reopen, it is recommended that high-speed ferries should either 
permanently stopped or rerouted away from critical cetacean habitat. This will require 
continued study of both species in and adjacent to high-speed ferry routes 

• Data showed immediate occupation of a habitat from which a major impact has been 
removed; this provides strong support for the establishment of marine protected areas as 
an effective conservation management tool, provided that significant stressors, such as 
vessel traffic, are completely removed or drastically reduced 
 

1.222 Use of marine protected areas (MPAs) by cetaceans [Expert engaged: Dr Lindsay 
Porter from Southeast Asia Marine Mammal Research]  
Objectives: To categorise the behaviour of marine mammals within the three MPA located in 
western waters. Using imagery obtained primarily from unmanned aerial systems (UAS or 
drones), provide behavioural analysis to look at individual dolphin behaviour and the overall use 
of the MPA by cetacean groups.   
 
Key findings and recommendations: 

• Southwest Lantau Marine Park identified as an important habitat for foraging (and resting 
and socialising to a lesser extent). No Chinese white dolphins were encountered in The 
Brothers Marine Park, and only one was encountered in Sha Chau and Lung Kwu Chau 
Marine Park, suggesting that for the mid-term, the dolphins have moved away from this 
area in response to construction over the last decade. 

• Behavioural study within existing MPA in Hong Kong indicates that, in the right places, 
dolphins have an increased opportunity to engage in different and more diverse 
behaviours  

• Difference in feeding behaviours within and outside MPA highlight feeding ecology as a 
significant gap in knowledge of Chinese white dolphins; we need to better understand the 
impact of MPA on dolphin prey species and the feeding ecology of dolphins   

• Conduct a long-term study (minimum 2 years) focused on individual dolphin behaviour 
within marine park to evaluate park effectiveness and to compare each marine park;  
Collect detailed marine mammal behavioural data to calculate the percentage of habitat 
that is protected that encompasses specific behaviours, rather than just overall habitat % 
protection 
 

A1.23	Reef	fish	surveys	for	Marine	Parks	effectiveness	evaluation	
Changes in fish assemblages are widely used as indicators of the effectiveness of an MPA, which 
is essential for adaptive management of current and future MPAs. This research focused on 
collecting baseline fish data at Hoi Ha Wan as there will be a new fisheries management plan to 
ban the fishing activities starting from April 2022. 
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1.231 Fish survey at Hoi Ha Wan by underwater visual census [Expert engaged: Jeffrey 
Chung, marine ecologist]  
Objective: To provide baseline data on reef fish assemblages both daytime and night time prior 
to the pending ban on fishing at marine parks (Hoi Ha Wan) starting from April 2022.  
 
Key findings and recommendations  

• Species diversity, abundance and size of reef fish at Pier and Gruff head at Hoi Ha Wan 
marine park were surveyed;  a total of 1,831 individuals of reef fish from 32 species were 
recorded. Nine out of the 32 species are commercial species targeted by fishermen  

• Long-term monitoring after the new management measures (ban on vessel/boat based 
fishing, effective after April 2022) is required to document effectiveness and compliance. 
 

A1.24	East	Lantau	surveys	to	fill	the	knowledge	gap		
 
With the proposed reclamation of a very large area of marine habitats in eastern  Lantau, under 
the Lantau Tomorrow Vision, and a substantial lack of ecological information on the area, there 
is an urgent need to understand the marine ecology of the area. Specific, critical gaps identified 
include the use of the area by vulnerable cetaceans, and the general benthic biodiversity of the 
area, both of which are critical for understanding the likely impacts of the proposal. 

 
1.241 Hydrophone study at East Lantau [Expert engaged: Dr Lindsay Porter from Southeast 
Asia Marine Mammal Research]   
Objectives:  To understand the ecological importance of East Lantau waters for finless porpoise 
by passive acoustic monitoring (at 3 stations within the footprint of reclamation proposal under 
the Lantau Tomorrow Vision, same locations as in the study in March 2019).  
 
Key findings and recommendations: 

• Confirmation of the importance of East Lantau as a seasonal habitat for finless porpoise 
(during peak season), of daily importance for feeding  

• Pioneering new information on the night-time use of East Lantau by finless porpoise; this 
approach should be used as the primary means of study in all future finless porpoise 
assessments  

• The status of finless porpoise is still poorly understood in Hong Kong waters, with no 
robust estimate of population abundance and significant data gaps, particularly within the 
proposed reclamation area. 

• Smaller vessels (P4 fishing boats, recreational boats, and inter-island passenger ferries) 
were detected by acoustic signatures, indicating the potential importance of fishing 
activity at East Lantau 

• Acoustic analysis of biodiversity (1st such analysis in Hong Kong waters) showed East 
Lantau to be more diverse and biologically complex than South and Southwest Lantau, 
probably reflecting the variable hydrodynamic location. (Biological complexity analyses 
can be used to assess the importance of different habitats and can be used to explore what 
variables may be driving species richness.)   

• A combination of continued passive acoustic monitoring studies and short, intensive 
aerial (UAS) surveys, have the capacity to address knowledge gaps and provide much 
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more reliable predictions of project impact on finless porpoise, as well as provide 
information on local fishing effort (also important context for the assessment of impacts 
of the reclamation). 

 
1.242 Rapid Ecological Assessment (REA) of Benthic Communities [Expert engaged: Paul 
Hodgson from Oceanway Limited]   
Objectives: To understand the ecological importance of the benthic community of East Lantau 
waters (at 16 stations within the footprint of reclamation proposal under the Lantau Tomorrow 
Vision; very strong currents and extreme turbidity (poor visibility) mean diving surveys in the 
area require highly skilled operations.) 
 
Key findings and recommendations: 

• 28 species of hard corals recorded (27 hermatypic and 1 ahermatypic coral; currently 84 
species recorded in Hong Kong)  

• 5 species of gorgonians recorded 
• CoralWatch indicated corals are healthy  
• Coral communities were composed of wide range of colony sizes, including very large 

colonies (> 100 cm) comprising between 10% to 30% of colonies at different stations. 
This demonstrates that coral communities in the area are persistent and long-term. 

• Marine ecological data in east Lantau is scarce, and required for assessment of impacts.   
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Appendix	II:	Community stewardship work undertaken by WWF: 
 
Global experience has shown that community stewardship is crucial to the implementation and 
effectiveness of MPAs. In parallel to the Sea for Future II work outlined above, WWF-HK has 
been developing community-based conservation programmes at selected sites from the 
conservation priority sites identified under Sea for Future I. This work is providing critical 
bottom-up support to accelerate the advocacy work by both WWF-HK and partners (through the 
HKMPA), complementing the top-down advocacy with government and policy-makers.  
 
A2.1 Partnering	with	local	community	
 
In 2018, WWF-HK Oceans Conservation team commenced a community-based conservation 
programme at the first of the identified priority marine conservation areas, the extensive sand-flat 
at Shui Hau in South Lantau. The programme aimed to conserve the high ecological value of the 
area, to reduce human disturbance from ecotourism (predominantly clam-digging), and to 
encourage the long-term sustainable use of the coastal resources. The Shui Hau sand-flats are 
one of the few remaining nursery and spawning habitats in Hong Kong for the endangered 
horseshoe crab. Their numbers are declining, and more protection is needed to help them cope 
with increasing threats. Further, over-harvesting of clams was causing declining numbers, with 
consequent declines in their important ecosystem services, such as sea-water filtration. WWF-
HK worked with local communities, academics and citizen scientists to achieve the following: 

• Incorporate principles of sustainable use of fishery resources, through establishment of a 
Code of Conduct for clamming digging activities and a clam gauge to reduce take of 
under-sized clams, thereby reducing the impact from recreational activities; 

• Empowered and partnered with villagers and stall owners at Shui Hau, to jointly convey 
sandflat conservation messages to the public, improving public awareness of the 
ecological importance of the sandflat and uptake of the Code of Conduct on clam digging 

• Establish ecological baseline data for the sandflat, using a citizen scientist programme 
• Gain buy-in from the local community in supporting designation of MPAs 

 
The citizen science survey provided important information, such as the overlap between the 
distribution of horseshoe crabs and the intensive clamming zone, thereby strengthening the call 
for zoning to protect the most ecologically sensitive areas. 
 
A2.2	Partnering	with	diving	industry	
In 2020, WWF-HK extended the development of community stewardship to an important 
emerging stakeholder sector at the priority sites, which is the diving sector (business and 
community participants). Hong Kong has seen considerable growth in recreational scuba diving 
in recent years. This increase in underwater human activity had led to increased damage at 
popular dive sites from poor diving behaviours; these impacts were particular serious at one of 
the proposed MPA sites, Sharp Island, which is also a popular dive-training hotspot with the 
highest coral coverage in Hong Kong. Diver-caused damage was leading to habitat degradation 
and loss of ecological value. Therefore WWF-Hong Kong initiated a pioneer program partnered 
with the scuba diving industry, with the aims and key actions of: 
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• Influencing the highly formalised diver training system to incorporate nature-based 
stewardship as intrinsic components; utilizing the “Train the trainer” concept to embed 
marine conservation elements into regular dive training courses 

• Formulate a set of marine conservation dive-training protocols through collaboration with 
more than 100 diving instructors and instructor trainers, through a range of stakeholder 
workshops 

• With the support of over 100 diving professionals as role models, extending WWF’s dive 
training protocol to more than 2,000 dive-trainees, including beginning and novice divers, 
to equip them with appropriate diving practices to protect the underwater environment 
and decrease the threats to coral communities in particular 

• Produce the first dive guide-map for Sharp Island by surveying and identifying suitable 
zones for different levels of divers and decentralizing diving activities, with collaborative 
citizen science participation from 60 advanced divers. This guide-map, and the process, 
will be used to guide further engagement with the diving community 

• Gain extensive buy-in from the diving industry in supporting designation of MPAs and 
broader conservation commitments (e.g. display stands in prominent shops). 
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