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Executive Summary:

This report outlines the first stage of the proposal for the establishment of a Marine Fisheries Management
Area (MFMA) within the Kep Archipelago. Stage one includes the islands of Koh Seh, Koh Angkrong, Koh Mak
Prang and Koh Pou, where a variety of important yet vulnerable marine habitats and resources are located.
Destructive fishing methods, for instance trawling and electro-fishing, are devastating the marine habitats
and species within this region. The continuation of these illegal activities is leading to dire consequences for
the fishers and other residents of the Kep Archipelago. The creation of an MFMA encompassing the islands
listed above will protect this region from the devastating impacts incurred by these destructive fishing
methods.

The main purposes of the MFMA are clear; to combat the pervasive and destructive use of illegal fishing
methods; to protect and enhance the local marine ecosystems; and to more effectively balance fishing
activities in the region, thereby improving the livelihood of Kep Province fishers. The founding of the MFMA
will form a significant step for the Royal Government of Cambodia in meeting its national goals and to align
with national policies on conservation, fisheries management and illegal, unreported and unregulated (IUU)
fishing.

This MFMA consists of four different types of zones; conservation, small-scale family fishing, multi-use
fishing and finally a buffer zone. The zoning scheme suggested is based upon three years of research
identifying the location and state of important marine habitats, especially valuable coral reef and seagrass
ecosystems. This mapping was based upon marine surveys (conducted in February-March 2016) carried out
to determine the location of habitat boundaries, and prior surveys undertaken by MCC during 2014 to 2015.
Data collected from socio-demographic surveys of community fisheries was also taken into account.

MCC’s mapping (see ‘Zoning Draft Proposal’, pp. 47) of Koh Seh, Koh Angkrong, Koh Mak Prang and Koh Pou
reveal a degraded but surviving seagrass meadow on the eastern side of Koh Pou, more extensive than
previously recorded. Previous reef surveys (MCC 2014; 2015) have determined not only the range of the
reefs surrounding the islands, but also the current species abundance and diversity, indicating a vital need
for protection.

MCC strongly advocates the staged implementation of a widespread MFMA comprising of the Kep
Archipelago. In this report, we list three zoning options to be considered, however this list is not exhaustive
and a combination of zones from different options could be implemented. Before the MFMA can be set-up,
all relevant parties that will be at least moderately impacted should be informed of its purpose and benefits,
as well as the fishing regulations and the locations/sizes of the different zones. Relevant parties include
commercial and non-commercial fishers, marine authorities and government departments, marine-based
tourism centres etc. Most importantly, the local fishers should be thoroughly informed of how the MFMA
will increase their catch quantity and diversity, security against IUU fishing techniques and their livelihood in
general.

In the short-term, MFMA implementation will involve the placement of buoys to mark the edges of the
different zones, the clear communication with local fishing communities as to the fishing regulations in each
zone strengthening of monitoring control surveillance (MCS), and the stricter enforcement of existing
fisheries laws to combat IUU fishing within the MFMA. In the long-term, monitoring and evaluation of the
MFMA and catch quantities within the Kep Archipelago will greatly improve the effectiveness of the MFMA
(see ‘Monitoring and Evaluation’, pp. 61). Adopting the Association of Southeast Asian Nations (ASEAN)
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Catch Documentation Scheme (ACDS) within Kep Province will allow clear indicators for monitoring and
evaluation. This will increase the likelihood of successful MFMA implementation and effective adaption in
response to changes over its years following establishment. Subsequently, both development of the marine
environment leading to a more secure fisheries industry, and stricter enforcement of fisheries law to reduce
conflict with IUU fishers will directly align with the goals of the Southeast Asian Fisheries Development
Centre (SEAFDEC) for Cambodia formulated in 2016:

- Regulating transhipment and landing of fish/catch across borders
- Preventing poaching in the exclusive economic zones (EEZs) of ASEAN member states
- Controlling illegal fishing and trading practises of live reef food fish, reef-based ornamentals and
endangered aquatic species
- Strengthening the management of fishing in the high seas and regional fisheries management
organisation (RFMO) area
(SEAFDEC, 2016a)

In essence, no major short-term or long-term national policy changes are needed, as Cambodia’s fisheries
laws are already sufficient for the management of the MFMA. It is the enforcement of such laws, which is
absolutely essential to the maintenance of a sustainable and wholly beneficial MFMA. Effective marine
fisheries law enforcement within the MFMA will prevent both Khmer and Vietnamese IUU fishing vessels
from destroying the vulnerable marine ecosystems of the Kep Archipelago, protecting local small-scale
sustainable fishers from domestic and foreign pressures.

The benefits of the proposed MFMA are numerous and apply on many different levels. Clearly, the MFMA
will improve the diversity and abundance of both commercial and non-commercial marine species,
increasing the overall quality of the marine habitats, within the Kep Archipelago. This will translate into
greater catch quantities for local fishers who, by utilizing sustainable methods, will allow the marine
ecosystems to flourish and support many future generations of fishers. An increase in the quality and
quantity of marine species will ensure positive expansion and continuation of the local economy through
both a thriving fisheries and developing marine ecotourism industry. The strict enforcement of Cambodia’s
marine fisheries laws against IUU fishing will protect the local small-scale sustainable fishers, increasing their
contribution to the local marine-based economy, as well as their capacity to decrease poverty levels. Marine
eco-tourism will flourish under effective MFMA management, potentially creating more job opportunities
and economic benefits within Kep Province. Overall, the MFMA would be a highly valuable asset to Kep
Province and meet many national government targets relating to coastal management and conservation.

Given the importance of Cambodia’s marine resources and the great level of the threat these vulnerable
resources face, effective conservation and regulation has never been so critical.
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Introduction:

Cambodia’s coastline, encompassed within the Gulf of Thailand, contains 64 islands that are home to a great
diversity of marine species (ICEM 2003). Fringing coral reefs, seagrass meadows and mangrove forests are
key ecosystems spread throughout the islands of Cambodia. A diversity of commercial, non-commercial and
endangered marine species can be found within the first stage of this proposed MFMA; for instance,
dugongs, seahorses, turtles and dolphins with a high conservation value. Kep’s coastal areas once contained
an abundance of critical marine resources and ecosystems, which provided ample resources to support local
coastal communities. Due to a lack of enforcement of fisheries laws over the last 10-15 years, these
ecosystems are no longer abundant, nor hold the ability to support the local demand. This lack of
enforcement has led to Kep’s coral reef systems and seagrass beds becoming highly degraded. This is
especially alarming considering the socio-economic benefit of coral reefs, i.e. the abundance of stock that
reefs provide to the fishing industry, and also its role as a key marine tourism attraction. These issues are
particularly significant for the coastal fishers within Kep Province, due to the shallow depths and sensitive
nature of the habitats.

The Kep Archipelago, like the majority of Cambodia’s coastal areas, suffers the detrimental impacts of IUU
fishing (emphasis on trawling), foreign fishing and overharvesting of fish stocks (MCC 2015). The
consequences are numerous; habitat destruction, species decline, pollution, sedimentation (see ‘Minimum
required size preventing sedimentation’, pp. 48) and a reduced livelihood for coastal fishers. The problem is
significant, not only due to the consequences listed, but more alarmingly to where they lead in the future if
ignored; marine fisheries collapse, local economic downfall, increased poverty and environmental
degradation. Balance between fishing pressures and existing stock is desperately needed to maintain long-
term feasibility. Open access fisheries have been identified as a major issue that is hindering attempts to
tackle IUU (Fuller et al. 2013). The formation of this MFMA will very likely resolve this concern in Kep
Province by creating fair regulations concerning fishing vessels and zones.

Two critical factors are needed to lead the Kep Archipelago to a prosperous future supported by its marine
resources; firstly, strong prohibition of destructive (IUU) fishing techniques, especially those of which are
foreign; secondly, regulation and registration of fishing vessels. This would bring Kep Province in-line with
both regional and national policy on IUU. Following this, the dissemination of information on sustainable
fishing methods is essential.

Managed marine zones with different levels of fishing moderation, in conjunction with the enforcement of
Cambodia’s fishing legislature, will form a potent solution to the alarming and extensive destruction of
marine resources. MCC proposes the sequential implementation of a widespread MFMA encompassing the
Kep Archipelago.

Stage one, as detailed within this report, covers the islands of Koh Seh, Koh Angkrong, Koh Mak Prang and
Koh Pou. The MFMA consists of zones centred around small core conservation areas, with fishing
moderations increasing sequentially from the outer boundary (see figure 12, pp. 50). Establishing an MFMA
around this region will provide a standard against which future stages can be contrasted, as well as raising
any problems or possible improvements with the implementation of zones and enforcement of their
relevant regulations. Core conservation zones will demonstrate habitat restoration, potentially leading to
greater levels of marine resources, thereby increasing the commercial potential of the outer areas (see ‘Spill-
Over’ effect, pp. 49).
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The general purpose of the MFMA is to increase the variety and density of both commercial and non-
commercial marine species, in addition to enhancing the health and distribution of vital marine habitats
within the Kep Archipelago. Together, improvements of these two aspects will build rich marine ecosystems
that form the foundation for numerous socio-economic and scientific benefits. The productivity of fishing
villages and industries will increase, creating profits for the local and regional economy. This is especially
important, owing to the current difficulty that the marine sector of Cambodia’s economy faces in meeting
increased demands for seafood (Gillet 2004). The MFMA will undoubtedly create opportunities for greater
marine tourism and recreational activities, again contributing to the local and regional economy. Finally,
scientific discoveries can be reaped within the MFMA, where protection against IUU and exhaustive levels of
fishing will fuel the wealth of socio-economically, medicinally or culturally important knowledge to be
gained. Through the work of Marine Conservation Cambodia (MCC) being carried out on Koh Seh, Kep has
already gained international recognition for ‘adding to the world’s knowledge on seahorses and expanding
the boundaries of science in research work in Southeast Asia’ (Duplain & Haissoune 2015).

Aside from the benefits of the MFMA, the advantages of this approach (as opposed to other methods) are
numerous. Notably, the formation of the MFMA will align with the Royal Government of Cambodia’s
commitment to protect 10% of its marine and coastal eco-region by 2020. Regulating geographical areas or
‘zones’ is more efficient and cost-effective than attempting to regulate the catch species, size and quantity
of fishers as well as their fishing technique and presence/absence of registration. Cleary, the latter approach
is wasteful, and would require masses of investment, time and effort. Holding the support from local fishing
villages regarding MFMA formation is another clear advantage of this management method. Socio-
demographic surveys conducted in partnership with the Fisheries Department of Kep and Kampot (see ‘Local
Socio-demographic Context’, pp. 20) strongly indicate that local fishers support the formation of an MFMA,
primarily due to the security it will provide against IUU fishing methods. In addition to this, managed fishing
zones are also easier for local fishers to locate, understand and follow the rules thereof. The only
noteworthy disadvantages of this management strategy is the unemployment to IUU fishers which may
result. Fortunately, the halting of IUU fishing activities, combined with the protection of marine areas, will
likely increase marine species abundance to the point where biomass will be sufficient for sustainable fishers
for many future generations. Sustainable capture fisheries and aquaculture are potentially viable options to
implement as alternative livelihoods for current IUU fishers.
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I. Environmental context: Assessment of marine habitats and
resources

Cambodia’s coastline runs for 443 km, with the total coastal area covering 17,237 km?. This coastal region
forms part of the Gulf of Thailand, which is an inlet within the South China Sea, also bordering Thailand
and Vietnam. Cambodia’s coastal provinces include Koh Kong, Sihanoukville, Kampot and Kep. Kep
Province includes a coastline of 16 km, with 13 islands constituting the Kep Archipelago. The tropical
marine ecosystems around the Kep Archipelago are mainly island-fringing reefs, seagrass beds and
mangrove forests. Each of these ecosystems hold potential for high biodiversity and provide habitats for a
wide variety of fish families and invertebrates. Their value is not only ecological, but also socio-economic,
as fishing and marine ecotourism in such a healthy marine environment will contribute to the livelihoods
of local communities. Based on collected data around Koh Seh, Koh Pou, Koh Angkrong and Koh Mak Prang
it is possible to classify five main habitats: coral reef, sand and shell, mangroves, seagrass, seaweed; many
of which are important breeding grounds for vulnerable species such as seahorses, dugongs, dolphins and
turtles.

a. Coral Reef

Tropical coral reefs are one of the most diverse ecosystems in the world. The shallow fringing reefs around
the Kep Archipelago coastline consist mainly of massive hard coral, a reef-builder that constitutes the
foundation of the reef. Their complex structure provides many different ecological niches, not only for fish,
but also for a high variety of benthic marine organisms, ranging from sessile creatures like sponges, soft
corals, anemones and bivalves, to other invertebrates, including several crustaceans, echinoderms (sea
stars, sea cucumbers, sea urchins etc.), and molluscs (octopuses, cuttlefish, nudibranchs, etc.). These
encompass a range of both commercial and non-commercial species with high economic and ecological
importance - particularly in terms of the fisheries and tourism industries. The net annual benefit of coral
reef ecosystems globally is $29.8 billion (Cesar et al. 2003), whilst sustainable coral reef fisheries in South-
East Asia were valued in 2002 as being worth over $2.4 billion per year (Burke et al. 2002). In addition to
the economic benefits of a thriving coral reef, this environment acts as a natural wave barrier, protecting
coastal communities from the effects of coastal erosion and flooding. Defence against such issues are an
important aspect of the developing 2016 integrated coastal management (ICM) for Kep Province. The ICM
aims to protect highly valuable shorelines - including fishing communities, aquaculture projects and
tourism developments. Strengthening of coral reefs will provide a natural and affordable, soft engineering
solution. Due to destructive fishing techniques and overfishing, the Indicator Threat Index, used by Rizvi &
Singer in ‘Cambodia Coastal Situation Analysis’ 2011, of coral areas in Cambodia is 90% high and 10% very
high (Rizvi & Singer, 2011). Clearly this habitat is in desperate need of protection.

b. Seagrass

The complex marine habitat of seagrass meadows offers a rich food supply and serves as a shelter and
nursery for many commercial fish species and invertebrates. For example, local endangered seahorse
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species frequently use seagrass for camouflage and as a holdfast. Additionally, seagrass is an essential
habitat for blue swimmer crab larvae, which go on to form an important local food source. The leaves of
seagrass give juvenile fish and benthic invertebrates a place to hide from predators, and provide a settling
substrate for sessile organisms. Additionally, seagrass is a key food source for mega-herbivores (Orth et al.
2006) such as dugongs and sea turtles — both species that were sighted in the past in Kep’s regional
waters, and may return with environmental improvement. Seagrass meadows stabilise the sediment
through their extensive root system, which helps to mitigate the effects of wave action, preventing the
abrasion of sediment against marine life from extreme water movement. Trawling nets, used by illegal
fishers in seagrass beds leads to major ecological problems. Disturbance caused by trawling and siltation
uniformly uproot seagrass and disturb the associated sediment (Mam 2002). Constant disturbance to
seagrass habitat greatly restricts its ability to recover, and under such circumstances, population recovery
can take years (Clarke & Kirkman 1989; Preen et al. 1997). Persistent trawling in a sandy bottom area
(substrate suitable for seagrass growth) constantly disturbs the sea bed, up-heaving it, displacing it and
eventually removing the sandy sediment layer, leaving silt and mud (Poiner et al. 1989). This remaining
sediment is not capable of supporting seagrass growth. Seagrass meadows play an important role in
nutrient and carbon cycles through photosynthesis and carbon capture. With the imminent threat of
global warming, the expansion of seagrass beds will greatly contribute to reducing Cambodia’s carbon
footprint. In addition to the environmental benefits, revenue by gaining carbon credits may be generated.
In fact, Chevillard J. from Cambodia Climate Change Alliance and the UN Development Programme predicts
that ‘The Kingdom’s GDP could decrease by 3.5% per year by 2050 if access to climate concerned finance is
not a priority’ (Chevillard 2014). Steps such as acquiring carbon credits will become increasingly necessary
for Cambodian policy in the coming years. Protection of seagrass beds will align with prior targets to place
90km? of seagrass under sustainable management by 2016 (FiA 2006), and new goals formed in the
developing National Action Plan.

c. Sand and Shell

Sand and shell habitats are important for a variety of organisms, such as invertebrates, filter-feeders,
echinoderms, and fish species. Molluscs, bivalves and other organisms fulfil the important ecological role
of filtering the water of particulate matter and pollution. Shells embedded in the sand leave large
interstitial pore spaces, permeating and oxygenating the substrate, whilst also increasing the seabeds
stability. Echinoderms populating the sandy substrate act as important habitats for particular fish species.
Around the Kep Archipelago this includes many vulnerable seahorse species.

d. Algae & Seaweed

Seaweeds are the macrobenthic forms of marine algae (Trono Jr. 1998). They play important roles as
primary producers, holdfasts for sessile organisms, habitat/shelter, whilst providing people with significant
resource for food, medicinal and economic purposes. Algae, including seaweeds, can be processed into
health supplements, used as a component of fertiliser, makeup and many other common products.

Given the variety of potential uses, algae are a strong candidate for aquaculture production. Large-scale
algae farms are contained in many Asian countries, due to the high demand for algae products. Vietnam,
one of Cambodia’s neighbouring countries, is one of the top ten algae products exporters in Asia (LLC
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2016). Seaweed culture (Eucheuma cottonii) was introduced to Cambodia in 2001 and by 2005 the
production reached the level of 18,000 tonnes (FiA 2011). Following this, the seaweed production dropped
drastically to 6,800 tonnes in 2006 and no production of farmed seaweed has been reported after that
(hitherto 2011). This is unfortunate given that algae aquaculture may be an important alternative
livelihood for IUU fishers after implementation of the proposed MFMA. MCC has been collaborating with
Liger Learning Centre students to further investigate the feasibility of implementing and maintaining algae
aquaculture farms in Cambodia (LLC 2016). MCC believes that algae should be explored as a viable
substitute income for fishers, especially those utilising illegal activities.

e. Mangroves

Mangroves constitute a transitional zone between land and sea in tropical and subtropical marine tidal
areas. Mangrove plants are adapted to a range of conditions that define this unique environment. Water
temperature, salinity and oxygen concentration vary dramatically with tidal changes in water level,
requiring a broad tolerance range from the mangrove trees. Mangroves occur at a relatively higher density
within Kep Province mainland as opposed to the islands of the Kep Archipelago. Despite the comparably
lower abundance of mangroves on Kep Province islands, mangroves still constitute an important
ecosystem for the entirety of Kep Province. Notably, some of these mangroves form part of conservation
areas managed by fishing communities.

Like many other transitional ecosystems, mangroves provide important habitats for both marine and
terrestrial species. The complex root systems of mangrove trees act as important breeding and nursery
grounds for several fish and crustacean families, and are also often used as a shelter when avoiding
predators. Furthermore, these unique intertidal ecosystems play an important role in coastal protection
against erosion, storm surges and tidal inundation. In Kep Province the maintenance of mangrove forests
will address this issue and help to bring the region in line with its Integrated Coastal Management (ICM)
plan. Mangroves have a high photosynthesis rate leading to a large amount of carbon capture (Hutchinson
et al. 2013) and furthermore they act as a natural filter to sediment and agricultural run-off. This will bring
similar benefits as with seagrass meadows through carbon credit revenue and forwarding Cambodia’s
progress in reducing national carbon emission levels.
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II. Endangered species in the Kep Archipelago

A list of Cambodia’s endangered marine species include (but not limited to):

- Dolphins (including the Irrawaddy and Spinner species)
- Seahorses

- Dugongs

- Green Turtles

- Hawksbill Turtles

- Leatherback Turtles

- The commercial Top and Turbo Shell gastropods

- Giant Clams

Clearly, the Kep Archipelago could potentially provide a habitat for some of Cambodia’s most endangered
marine species. These include a wide range of animal groups, for instance fish, gastropods, cephalopods,
crustaceans, reptiles and even larger mammal species. There are exceptionally rare sightings of the
vulnerable dugong, and both Green and Hawksbill sea turtles in the area. Pods of these mammals have
been sighted in Kep waters, and also require immediate conservation. With a desperately needed degree
of protection (primarily from IUU) leading to ecosystem recovery, there is a high chance of the populations
of these endangered species increasing, thus strengthening their resistance against threatening factors.
Increases in population numbers of these highly esteemed species would attract ecotourism to the region
— an industry which Kep could greatly benefit from in the coming years. On this note, careful management
is required to establish a healthy marine environment that complements a sustainable tourism industry, as
to not endanger vulnerable species further.

The Koh Rong Archipelago is an important local habitat of endangered marine species, and exemplifies the
causes behind low species abundance. Of the seven highly cherished marine turtle species in the world,
three occur within the Koh Rong Archipelago (with sightings also within the Kep Archipelago); the Green,
Hawksbill and Leatherback. According to socio-demographic surveys conducted by Diamond et al. (2012)
within these islands, the greatest threats to these vulnerable turtle species are destructive IUU fishing
methods (especially trawling), Vietnamese diving fishers, overfishing, as well as use of nets and hooks.
Similarly, in Sihanoukville and Kampot Bay, both spinner dolphins and dugongs have been found in gill and
trawler nets which have illegally passed through the seagrass beds (Vibol 2008).

Seahorses provide another key example of a highly valued endangered fish, which inhabit some of the
most fragile marine environments in Cambodia (refer to photo 1). So far, seven different species of
seahorses have been sighted and identified within Cambodian waters. Most seahorses are found in coastal
waters within relatively sheltered habitats such as seagrass, which is of conservation significance in the
MFMA zoning scheme owing to its state of degradation in the Kep Archipelago. Anthropogenic activities,
including trawling (electrified or not), tube fishing, crab nets and other unsustainable fishing methods,
greatly threaten seahorses and their key habitats. MCC has been conducting research and marine surveys
on seahorses in the Kep Archipelago since December 2013. Two important research projects MCC partakes
in is tagging of seahorses and the detection of seahorses in different habitats. MCC’s work with these
understudied animals’ gains significant information regarding distribution, behaviour, reproduction,
habitat choice and more.

These two examples are a small representation of a similar pattern present throughout nearly all

Cambodia’s endangered marine species; that IUU fishing is the major source of indiscriminate and large-
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scale population collapses. The proposed MFMA would aim to prevent the unsustainable fishing
techniques that severely threaten these species, thus allowing for greater recovery of population numbers
in the waters of Kep Province. Increasing the abundance of these rare species will contribute to a more
prosperous tourism sector, together with healthier and more productive marine ecosystems.

Photo 1: A rare female Japanese Seahorse (Hippocampus mohnikei), 2015, MCC, Koh Seh, Kep Province,
Cambodia.
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II1. Prospects for Marine Tourism in Kep Province

Marine eco-tourism is a relatively undeveloped sector of Cambodia’s economy, despite its vast potential.
The islands of Koh Mak Prang, Koh Pou, Koh Seh and Koh Angkrong contain a small number of scuba diving
sites, as well as snorkelling for tourists and locals.

Beautiful coral reefs and seagrass plains are still present within the Kep Archipelago, yet are declining
rapidly. Currently, these sites are able to attract recreational divers and snorkelers, however if the lack of
management and fisheries laws enforcement continues, tourists will seek marine habitats of higher quality
and biodiversity. The formation of the prospective MFMA will increase marine eco-tourism potential in the
Kep Archipelago, by improving the abundance and variety of marine species, the quality of marine
ecosystems, and safeguarding tourism industries against potential conflicts with IUU fishing vessels.

Tourism and recreation account for $9.6 billion of the total net benefit per year of the world’s coral reefs
(Cesar et al. 2003). A boost in marine eco-tourism in Kep Province will provide great economic benefits and
create more jobs, assisting to alleviate poverty and potentially providing an alternate source of income for
IUU fishers. Cambodia’s international reputation will also increase, as it will be recognized for its
remarkable marine ecosystems (refer to photo 2) that are the result of effective policy implementation
and ground-level management, primarily through the establishment of the proposed MFMA.

Photo 2: Tourists enjoying the marine life of Southeast Asia, MCC

19



IV. Local socio-demographic context

a. Background

Cambodia’s economy is largely dependent on its fisheries sector. Fish act as a significant source of income
and employment for over 6 million people, nearly half the population (Director General of FiA 2007). The
net weight of fishery catch in Cambodia for 2015 was between 26,500 and 37,500 tonnes, which translates
into $27 — 56 million SUSD (Funge-Smith 2016). The sector is also vital for food security, with fish
providing around 66% of daily animal protein for Cambodians (UNIDO, 2015). Coastal regions, for instance
the Kep Archipelago, are significant sources of commercial and non-commercial marine stocks. These
marine resources support the coastal and island inhabitants of Kep Province, as well as the tourists. A
number of permanent or temporary fishing villages are located on islands within the region, for instance
Koh Pou. Destructive IUU fishing vessels and overfishing threaten the livelihood of small-scale Cambodian
fishers residing within fishing villages, like those of the Kep Archipelago (ADB 1999). Detrimental fishing
techniques, particularly trawling, are the primary cause of habitat destruction and sedimentation in
Cambodia (Gillet 2004). These adverse impacts translate into lower catch quantities and a poorer
livelihood for small-scale fishers — as recognised in the introductory message from the ‘2008-2015 Seagrass
Management Plan for Kampot Province’ (including Kep Municipality) by the then Deputy Governor; “loss of
ecosystems impacts both socio-economics and the environment, increasing poverty among Cambodia’s
people” (Choung Siv Vuth, Kampot, 23 May 2008). In the worst case scenario, desperate fishers may lean
towards utilising illegal fishing methods, simply to support their families. Socio-demographic surveys
conducted by MCC (in partnership with the Fisheries Department of Kep and Kampot) between February
and May 2015 reveal that fishers residing in Kep and Koh Pou faced numerous issues from the effects lUU
and overfishing. Fishers revealed their opinions on the causes behind threatening processes and how these
threats affect their livelihood. Additionally, fishers were asked questions regarding their view on marine
conservation areas and their knowledge of various marine ecosystems.

In order to optimize the effectiveness of the MFMA, multi-level support is needed from government
agencies, law enforcers, research groups and all relevant communities (Bustamante et al. 2014). Local
fishers are directly linked to the success of the MFMA, as their livelihood immediately depends on the
productivity of the marine environment. In addition, their actions will also determine the success or failure
of the MFMA. As local individual and community actions greatly impact the efficacy of a MFMA,
widespread awareness regarding the aim and potential of the MFMA is required. Fishers possess valuable
local ecological knowledge that can contribute to informed management decisions. Community
involvement in the formation and maintenance of the MFMA can significantly improve its effectiveness, as
local participation in management actions leads to exchange of information, and thus the development of
plans strategically designed to complement the local condition (Andrew & Evans 2009). The creation of the
MFMA would align with Cambodia’s Royal Decree on the Establishment of Fisheries Communities (adopted
in 2005), which encourages local small-scale fishers to form community organizations for the purpose of
promoting sustainable use of fisheries resources within locally defined areas.

Socio-demographic surveys have revealed that some crewmembers of trawling boats used to be crab trap
fishers, but could not afford to keep replacing their crab traps that were repeatedly destroyed by trawling
boats; thus, work on a trawling boat seemed like the only economically viable option. One fisherman
interviewed reported losing an average of 400 of his 2000 crab traps to trawlers every 3 months. Clearly,
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one of the major tasks facing fisheries and MFMA management lies in developing viable alternative
income opportunities for desperate and/or illegal fishers. Aquaculture and mariculture have great long-
term potential within Cambodia (FiA 2011; UNIDO 2015) (see ‘Combating IUU’ pp. 38). MCC has been
cooperating with students of the Liger Learning Centre (LCC) to research potential algae aquaculture
species (LLC 2016). This research is important in order to establish forms of employment that reduce the
number of small-scale fishers seeking work on illegal fishing vessels out of desperation. Importantly, illegal
fishers, who are hindered from participating in destructive fishing techniques through greater fisheries law
enforcement, could also seek similar aguaculture based employment. Working on aquaculture projects
could be a far more sustainable and secure form of employment for local fishers.

Communicating with the local communities, and explaining the necessity of the MFMA to the persistence
of any marine-based livelihood, is absolutely vital if the management area is to be successfully
implemented, without creating local resentment and backlash. The expected increase in the diversity and
abundance of commercial and non-commercial species inside the MFMA will create a ‘spill-over’ effect
(see ‘Spill-Over’ effect pp. 49) that is extremely beneficial to local fishers, as it improves the fishing
potential outside the MFMA. The benefits of environmental conservation and its role in achieving
sustainability in the Kep Archipelago has been effectively communicated to local fishing communities
through discussions with MCC. Thus far, those that depend on the marine resources of the area have
shown support for changes which the MFMA will help realise and already actively assist through
community based conservation; This has included conserving mangrove forest, founding crab banks, and
constructing trawler blocks. Consequently, MCC anticipates their collaboration in implementation of the
MFMA through following the fisheries regulations put into place, switching to more sustainable practices,
and reporting illegal fishing activities to the MFMA's relevant authorities.

All the following fishing interviews were organised by MCC in partnership with the Fisheries Department of
Kep and Kampot between February and August 2015. Interviewees were selected by a fisheries officer
based on their availability at the time. Interviews were conducted by groups consisting of MCC staff, one
fisheries officer and one independent translator. A set questionnaire was followed, which can be viewed in
Annex 1.

b. Kep

Between March and May 2015, MCC and the Fisheries Department of Kep and Kampot gathered
information regarding socio-demographics, catch data and individual concerns via interviews conducted
with sixteen local Kep fishers. The fishers generally worked on a small-scale long tail boats with two to four
crew members catching crab, shrimp and fish to sell at the local market. When questioned about their
opinions on changes in catch, overfishing and illegal activities:

- Alarge percentage of the fishers felt that illegal and destructive fishing is a threat to their livelihood
(94%), is responsible for lower their catch quantity (87%) and is one of the main problems of the ocean
(94% - see figure 1).

- 88% of fishers had witnessed illegal trawling in shallow waters and rat tail traps, and furthermore 81%
had witnessed electric fishing.

- 69% of fishers reported that illegal fishing occurs every day, mainly trawling in shallow waters, electric
fishing and rat tail traps.

21



- If given unlimited authority, 81% would use it to stop illegal fishing and trawling.
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Figure 1: The main issues of Kep marine waters as reported by sixteen Kep fishers between March and
May 2015.

Clearly the issue of IUU, particularly trawling, is having a negative impact on the Kep Community Fishery
(CFi). For example, one local had been forced to cease fishing in the past year as another vessel, fishing
illegally, ran over and destroyed his nets. Through experience of examples like that, the majority of fishers
acknowledge that creating marine protected areas where illegal fishing can be closely monitored and
measures made to ensure sustainable fish stocks will be a positive thing.

With regards to the future health of waters in Kep Province, 88% of the fishers interviewed realise the
benefit of constructing conservation areas and 75% would in fact request them.

c. Koh Pou

Ten fishers on Koh Pou were interviewed by MCC and the Fisheries Department of Kep and Kampot during
February 2015, regarding the socio-demographics and fishing practices of their village. Clearly, as the only
population living within the proposed first stage of the MFMA, their local knowledge will be crucial in the
management of an effective conservation zone. All fishers interviewed relied on crab trap-fishing for
income, primarily targeting blue swimmer crabs. Each, except one that worked as a crewmember, owned a
long-tail fishing boat and employs three to five people (employees and family members). The planned
MFMA would greatly reduce current conflicts between subsistence and IUU fishers, as well as large-scale,
commercial fishing vessels. For example, some fishers reported that as many as 200 traps per month are
lost to illegal trawlers that destroy their gear — reiterating their vulnerability to destructive fishing
activities. Additionally, the implementation of the MFMA would very likely increase the abundance and
diversity of fish stocks, in turn bringing the community greater livelihood and economic benefits.

Key results of the interviews are summarised below:
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- 100% of the fishers stated that illegal and destructive fishing methods were of the main problems of
the sea (see figure 2).

- 100% of the fishers reported that they frequently (as much as daily/nightly) witness illegal or
destructive fishing practices in the Koh Pou area.

IUU fishing practices include pair-trawling, electric trawling, supplied air fishing, small mesh size nets, and
the use of toxins or ‘medicines’ to catch fish, of which Vietnamese fishers were largely to blame.
Interviewees displayed unanimous concern about these fishing practices, and furthermore that the current
law-enforcement was not enough to stop the destruction.

10
9
@ 8
]
3 7
c 6
©
s 5
e 4
<
® 3
L
2 2
1
0
< < X X 2
o N Ny N & & & &
b’z’é\ S &2 &° Qo\\° &Q,@ S Q,‘}@- )
< (4 N
R & ] c}(\ OA X é\O ((\Q/ \o&b @4\
J N N N & D o8
(\;{\ «O O \&0 (;Q \%Q/ . \(\00
V‘Q 9 <& g'\\‘:}\

Main marine issues in Koh Pou

Figure 2: The main issues in Koh Pou marine waters as reported by ten Koh Pou fishers during February
2015.

- 60% of fishers noted that their catch numbers and the size of their catch have notably declined in
recent years.

- It was estimated that 150 people have moved to the island in the last decade, many of whom are
seeking better fishing conditions.

When asked about marine ecosystems, responses were variable and indicated that the majority of the
fishers know about the importance of healthy sea grass, coral reef and mangroves, while others know very
little. Those who demonstrated a general understanding acknowledged that the coral reef and sea grass
ecosystems in the area face constant decline; they thought that this was due to illegal and destructive
fishing practices, particularly trawling.

Interviewees were asked what changes they would make to address the present marine issues that most
concern them if they had unlimited power. 60% of the fishers answered that they would eradicate illegal
fishing in the area because it is having such negative impacts on their livelihood. 40% of the fishers stated
that they would enlarge or create a conservation area. Clearly, the implementation of an MFMA is aligned
with the best interests of local fishers.
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d. Angkol

Between April and August 2015, twenty fishers of Angkol CFi were interviewed regarding fishing practises
in the region. Results of the investigation mirrored those of Kep and Koh Pou, with a high proportion of the
community being concerned about the security of their livelihoods as small-scale fishers, in waters where
destructive and IUU fishing is an ever-increasing issue.

Results of these interviews, focussing on the key issue of illegal fishing, are shown below:

- 100% of fishers stated that illegal and destructive fishing methods were one of the main problems of
the sea (see figure 3).

- 100% of fishers felt that the reason for less catch was due to overcapacity or illegal fishing methods.

- 90% of fishers has witnessed trawling in shallow waters, with 55% claiming that this illegal act occurred
every day.
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Figure 3: The main issues in Angkol marine waters as reported by twenty Angkol fishers during between
April and August 2015.

The majority of fishers had excellent knowledge about the benefits of seagrass, coral reef and mangrove
ecosystems. All fishers thought that conservation areas were beneficial and furthermore, 85% would
request them. When questioned what they would do if they had unlimited power, 80% of fishers replied
that they would stop illegal fishing, particularly trawling.

The first stage of the MFMA includes waters regularly fished by Angkol, and the implementation of this
management plan will greatly benefit their community. As figure 3 clearly shows, a reduction of IUU fishing
is sorely needed by this community. Through the implementation of monitored fishing zones to reduce any
confrontation between small and large scale vessels, stricter fisheries law enforcement and long term
monitoring of catch traceability at landing sites (see ‘Vessel registration and Monitoring Control &
Surveillance’ pp. 30) this can be achieved. Additionally, the fishers’ activity in an area benefiting from the
‘spill-over’ effect (see ‘Spill-Over’ effect pp. 49) around Conservation Zones will increase their catch
biodiversity and abundance. In time this will lead to sustainable and stable economic growth within their
community.
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V. IUU, Threats & Resource-Use Conflicts

The fragile environments found in the Kep Archipelago are being seriously degraded by continual
subjection to multiple threats that have arisen through the development of fishing techniques in the last
decades. In addition to this, small-scale fishers are suffering conflicts with larger vessels and the
devastating economic impact of decreasing catch. The implementation of this MFMA will drastically
improve the situation on both fronts by tackling:

- Unmonitored IUU fishing.

- Use of destructive fishing techniques and unsustainable overharvesting of stock.
- Confrontation between small-scale, traditional fishers and larger vessels.

- Sedimentation - mainly from trawling activities.

To gain comprehension of the emergence of IUU and destructive fishing techniques, background
knowledge about the evolution and development of modern-day fishing methods used in Cambodian
waters is necessary.

a. Development of fishing techniques

Development:
Cambodia has only relatively recently made a transition to commercial fishing. While the majority of
fishers in the past practiced methods of small-scale subsistence fishing, a post war development in
infrastructure brought importation of modern fishing techniques and equipment. This included trawling
(reintroduced in 1982), cyanide poisoning, electric shocking, tube fishing, and use of gill nets (large, small-
mesh plastic nets).

Although in small communities small-scale fishing techniques have been retained, the expansion of
destructive, and often illegal, fishing practises are leading to extensive damage. The key example for the
Kep Archipelago is the development of trawling vessel technology, which has progressed from small to
large vessels (with increases in horsepower), then the utilisation of electric cables (refer to photo 3) and
finally pair trawling in a desperate scraping of the ocean bottom.

25



Below (figure 4) is a problem tree, as presented at the National Conference concerning IUU in Cambodia,
January 2016, Kampongsom (Preah Sihanouk Province), which traces the causes and effects of trawlers.

Drivers - )
Overcapacity —too many Low income and high debt —

boats economic incentive

Core Problem
Encroachment of trawlers

Main cause
Open access fishery
Other causes Other causes
| |
Population growth — demand Foreign fishing vessels No effective monitoring,
for seafood offshore control and surveillance

Figure 4: Problem tree tracing the causes and effects of illegal trawlers.

Photo 3: A Viethamese electric trawler vessel photographed illegally fishing in the Kep Archipelago, MCC

March 2014
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Current situation:

Today, Cambodian fishing activities have limited management with weak enforcement of fishing
regulations (SEAFDEC, 2016). This allows criminal and highly destructive methods to be practised on a daily
basis —in particular, the activities of IUU fisheries. The absence of surveillance officers at landing zones,
poor catch per unit monitoring (CPU) and inadequate enforcement of fishing licenses (Fishing Vessel
Registration, Licensing and RFVR, 2016) is allowing IUU and destructive fisheries to hugely overfish
Cambodian stocks and degrade the marine environment. Corruption within law enforcement agencies is
an additional problem, with reports of “unofficial” facilitation and gratuity payments being made, and a
feeling of reluctance from the Department of Fisheries to enforce bans on IUU vessels (Gillett 2004).
According to article 103 (see ‘Article 103’ pp. 37) of the ‘Law on Fisheries’ (FiA 2007), these activities
committed by fishery administration officers are highly illegal with a potential punishment of between 1 to
3 years’ imprisonment.

The FAO estimates that around 57% of commercial fish stock is exploited to the full capacity and the
remaining is already overexploited or depleted. Due to a lack of official monitoring, it is probable that the
situation in Cambodia is in fact worse, and many more stocks will completely collapse if these fishing
practices are continued.

Future:
Already, villagers in 75% of coastal villages experience food shortages (Monyneath 2001) and with
continued overfishing and decline of stocks, this will only worsen. IUU directly affects the standard of living
for the majority of coastal communities, impacting their nutrition, economy and job availability. In terms
of marine ecosystems, if lUU continues at the same or an increasing rate, biodiversity and abundance of all
species will decline. As vulnerable environments including coral reefs and seagrass beds suffer continual
damage from trawling and other destructive fishing methods, fish, invertebrate and larger reptile and
mammal species lose their sheltered habitats, food sources and breeding grounds, decimating
populations. For these reasons, an MFMA and correct enforcement of laws in the Kep Archipelago is vital.
Protecting productive areas and carefully allowing small-scale fishing will allow for rejuvenation of
ecologically, economically and socially important sites — to the benefit of both local communities and the
marine environment.
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b. Illegal, unreported and unregulated (IUU) fishing

‘IUU in Cambodia’ (2016) defines the aspects of IUU fishing;

lllegal:
Illegal fishing refers to activities that are in violation of regional, state, national or international

laws/obligations. This includes foreign or national vessels operating without permission in waters under
the jurisdiction of a State, or against the relevant measures adopted by a RFMO. lllegal fishing in Cambodia
has two sources; foreign and domestic. Both sources mainly occur in the form of destructive fishing
techniques (e.g. pair trawling and electric trawling). Foreign vessels fishing without authority from their
own flag State are also considered to be acting illegally. Domestic vessels which utilise mesh sizes below
the minimum legal limit, banned fishing gear, or that lack registration or a license required to fish, are
acting unlawfully. Furthermore, despite its alarming frequency, trawling in waters shallower than 20
metres is a criminal act.

Unreported:
Unreported fishing refers to those which have not been reported, or have been misreported, to the

relevant national authority, in contravention of national laws and regulations. Additionally, it refers to the
lack of reporting, or the misreporting, of fishing activities to the relevant RFMO in contravention of the
reporting procedures of that organization. Unreported fishing in Cambodia mainly refers to Thai and
Vietnamese vessels that fish in Cambodian waters, as well as the lack of reporting of IUU fishing to the
relevant authorities. Furthermore, the purposeful negligence of catch quotas and the misreporting of catch
quantity/species is classed as unreported fishing.

Unregulated:
Unregulated fishing activities include those conducted in areas or targeting marine stocks where no

relevant conservation and management measures are in place. Fishing activities that are carried out in a
manner inconsistent with State responsibilities for the conservation and management of marine resources
under international law, are also considered unregulated. Finally, vessels performing fishing activities
within the domain of an RFMO without displaying nationality, or flying the flag of a State not party to the
RFMO are considered to be carrying out unregulated activities. Some examples of unregulated fishing in
Cambodia include the large proportion of Cambodian boats without license or registration, open access
fisheries and foreign vessels freely fishing in Cambodian waters with no impact assessment.

Other forms of IUU fishing activities include (Funge-Smith 2016; SEAFDEC Secretariat 2016):

- Catching of prohibited or protected species.

- Fishing with a fake license, registration or vessel numbers.

- Registered boats that do not follow the relevant vessel specifications detailed in registration.

- Vessels carrying more than one flag, fishing in waters outside the permitted or designated fishing
areas.

- Landing of fish in unauthorized ports or across borders.

- Transfer of catch at sea.
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Clearly, IUU fishing can arise in an enormous variety of forms, whether through unlawful method, catch,
documentation, vessel specifications etc. Numerous factors that catalyse the development of IUU fishing
will be discussed, for instance overcapacity, low relative risk of punishment and open-access fisheries.

Factors leading to IUU fishing:
Overcapacity of fishing vessels is a major driver of IUU fishing in Cambodia (Funge-Smith 2016). Marine
resources are in decline and struggling to replenish due to frequent and intense fishing pressure. In this
situation, fishers may be induced to utilise illegal and destructive fishing methods out of desperation for
sparse marine resources. These methods are indiscriminate and frequently result in the capture of non-
target species, which are composed mostly of prematurely caught juveniles (Ahmed & Chanthana 2015).
For example, socio-demographic surveys conducted by MCC during August 2015 at Prek Tanean revealed
that trawler by-catch can be higher than 80%, and also consists of habitat such as seagrass and coral (refer
to photo 4 and 6). Catching low quantities of commercial species perpetuates overfishing, creating drastic
declines in marine populations. Following this, illegal and destructive techniques may be used in an effort
to capture scarce commercial species. Finally, this reduces population numbers further and destroys
habitats, once again increasing the level of fishing intensity and fulfilling a perpetual cycle of ecosystem
destruction. Furthermore, this cycle has been swiftly intensified by the rapid development of fishing
technologies (Siriraksophon 2016).

Exacerbating the issues of overharvesting is the relatively low risk of punishment faced for fishers acting
unlawfully. Where the chance of income outweighs the chance of punishment, IUU fishing techniques are
much more likely to be utilized (Funge-Smith 2016). In Cambodia, the lack of catch monitoring and
enforcement of fisheries laws leads to a very low likelihood of punishment in any form. Fishing vessels
operating unlawfully reduce costs in terms of licensing, registration and vessel specifications (SEAFDEC
2016a). They also may ignore catch quotas, enter closed fishing areas, and target undersized or rare
species, increasing potential income. As an example of this, Thai and Vietnamese vessels frequently enter
Cambodian waters for fishing, contributing to the overcapacity issues (Bangkok Post 2009; Styllis & Sothear
2014). According to Article 38 (see ‘Article 38’ pp. 36) of the ‘Law on Fisheries’ (FiA 2007), foreign vessels
fishing in Cambodia must be under agreement with the Ministry of Agriculture, Forestry and Fisheries after
gaining approval from the Royal Government of Cambodia. Cleary this law is poorly imposed on foreign
vessels; however, its enforcement would undermine IUU fishing in the Kep Archipelago. Overall, domestic
and foreign fishers face minimum incentive to fish lawfully, thus they may be driven to adopt IUU fishing
techniques.

The presence of open-access fisheries (OAFs) in Cambodia greatly hinders efforts to combat IUU and
overfishing. Owing to the lack of regulation in OAFs, fishing intensity is typically higher than the socially
optimal level, economic profits from fishing are dissipated, and marine stocks are degraded or even driven
to extinction (Fuller et al. 2013). Clearly, OAFs are not sustainable or cost-effective. The proposed MFMA
seeks to establish regulated zones, which will overcome the issues faced and consequences caused by
OAFs. Together with improved fisheries law enforcement, vessel registration and formation of monitoring
system, the impacts OAFs have caused environmentally, socially and economically, will be rectified by this
MFMA.
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Vessel registration and Monitoring Control & Surveillance (MCS):
As it stands currently, Cambodia faces numerous issues with boat licensing and registration. Relatively few
vessels apply for a fishing license, the enforcement of licenses is inadequate and additionally, fishers
generally do not have any rationale for acquiring a fishing license (SEAFDEC 2016d). Presently, the
improvement of law enforcement and the distribution of information to boat owners regarding fisheries
laws are being attempted in an effort to resolve these issues. This is important, given that the lack of a
license and the non-payment of fishing fees by non-subsistence fishers is illegal according to Article 32 and
45 (see ‘Article 32’ and ‘Article 45’ pp. 36) of the ‘Law on Fisheries’ (FiA 2007).
‘Monitoring and control on fishing vessels registration’ forms no. 3. 2. 5 of the Annual Work Plan (AWP)
2016 for the FiA (FiA 2016). Activities to be carried out in order to complete this goal include meetings with
FiA cantonments and boat owners, registering fishing boats in each fishing village, and lastly, monitoring
and controlling fishing activities. The indicator for this goal is the number of fishing vessels registered
within coastal areas. Clearly, cooperation between the FiA and other relevant authorities/parties is
required, for instance with the Marine Police, regional Fisheries departments and fishing communities.
Additional support may also be required by relevant agencies, given that limited budget and manpower is
one of the challenges faced in combatting IUU fishing (SEAFDEC 2016b). Together, these agencies can
cooperatively develop greater levels of licensing and registration, whether by information dissemination or
enforcement of relevant fisheries laws.

Importantly, vessel registration allows for an MCS system to be established, a key step towards achieving
sustainable fisheries. A MCS is defined as follows (FAO 1981);

Monitoring: the continuous requirement for the measurement of fishing effort characteristics and
resource yields;

Control: the regulatory conditions under which the exploitation of the resource may be conducted; and,

Surveillance: the degree and types of observations required to maintain compliance with the regulatory
controls on imposed fishing activities.

In a fisheries context, the purpose of a MCS system is to ensure that control measures, once agreed and
adopted, are sufficiently implemented (Bergh & Davies 2002). Abiding by conservation measures is vital to
the effective management of fishery resources. MCS places emphasis on encouraging compliance by
fishers, as opposed to enforcing regulations upon them. However, the consequences of non-compliance
must be fairly established relative to the effect they will have on the fishery. In the case of the proposed
MFMA, fisheries laws against IUU fishing should be strongly enforced, whilst small-scale sustainable fishing
should be encouraged.

MCS systems assist in achieving compliance with measures by providing feedback and information to the
management strategy, which can be used to focus on compliance issues or otherwise. MCS information
may be collected from official landing ports where catch monitoring can be recorded. Catch monitoring, a
key aspect of MCS, provides essential information regarding catch quantities relative to fishing capacity
(FiA 2016), as well as trends in the size and population of marine stocks. Unfortunately, owing to little
official data on fleet composition, fishing effort and marine catch in Cambodia, it is not feasible to perform
an assessment of fishing capacity (FiA 2016). Bearing in mind that the assessment of Cambodia’s fishing
capacity is considered to be the first step towards developing a National Plan of Action to Prevent, Deter
and Eliminate lllegal, Unreported and Unregulated Fishing (NPOA-IUU), the need to implement MCS is of
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great significance (National FiA 2016).

Importantly, catch monitoring also hinders IUU fishing vessels, which lack registration and thus cannot
dock at official landing ports where catch monitoring is conducted. The issue of IUU fishing products
entering the market is addressed in the "ASEAN Guidelines for Preventing the Entry of Fish and Fishery
Products from IUU Fishing Activities into the Supply Chain” (SEAFDEC 2016a). One of the primary objectives
of these guidelines is to establish strategies and measures to prevent the entry of fish and fishery products
from IUU activities into the supply chain. MRAG (2009) estimated the annual production from IUU fishing
activities to be between 11 and 26 million metric tonnes, accounting for 10 to 22% of the world’s total
fisheries production, and valued around USS$9 to 24 billion per year. In Southeast Asia, some studies
estimate the total IUU fisheries production to be valued close to USS$5.8 billion (SEAFDEC 2016a). Clearly,
this issue is pervasive and desperately needs combating via policy and ground-level changes, which a MCS
framework will provide. In addition to this, an MCS would align Cambodia’s interests with that of the FAO
Code of Conduct for Responsible Fisheries (Bergh & Davies 2002). This infers that implementation of the
proposed MFMA aligns regional and national action with international instruments, i.e. the United Nations
(UN).

As part of these ASEAN Guidelines, a strategy for data collection and reduction of IUU fishing is the ASEAN
Catch Documentation Scheme (ACDS). The ACDS aims to improve the traceability of fishery products, the
credibility of fishery products for intra-regional and international trade, and additionally prevent the entry
of IUU fishery products into the supply chain of AMS (SEAFDEC 2016a). Following the principles outlined in
the ACDS would greatly improve Cambodia’s catch monitoring and ease of fisheries law enforcement.
Given Cambodia’s red card status with the European Union (EU) since November 2013 (European
Commission 2015b), the scope of its international fisheries trade is limited. However, with the
establishment of the ACDS and other sustainable policy and practical changes, for instance the
implementation of the proposed MFMA, Cambodia could expunge its red card. Supporting this, in
December 2014 Belize had its red card rebuked, after adopting ‘lasting measures to address the
deficiencies of its fisheries systems” (European Commission 2015a). By following Belize’s lead, Cambodia as
a whole could reap vast economic benefits for Cambodia, especially for fishery industries.

Cambodia is one of eleven countries that provides technical advice and assistance for the Regional Plan of
Action (RPOA) to Promote Responsible Fishing Practices Including Combating lllegal, Unreported and
Unregulated Fishing in the Region (RPOA-IUU 2016). Notably, SEAFDEC is one of four organizations that
fulfils a similar role. The RPOA aims to sustain vital fishery resources through the strengthening of fisheries
management and the promotion of sustainable fishing practises in the region. Actions consist of
conservation of marine resources and their environment, management of fishing capacity, and combatting
IUU fishing in specific regions, including the Sub-Regional Gulf of Thailand. These actions are vital to
ensuring food security and poverty alleviation in the region. The formation of the proposed MFMA would
align Cambodia’s regional actions to that outlined in the RPOA, a vital step in developing sustainable long-
term fishing practises. In turn, adopting the RPOA in Cambodia would set the foundation for embracing
larger national and international instruments, for instance the developing National Plan of Action to
Prevent, Deter and Eliminate lllegal, Unreported and Unregulated Fishing (NPOA-IUU), and the
International Plan of Action (IPOA) to Prevent, Deter and Eliminate Illegal, Unreported and Unregulated
Fishing’.
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Photo 4: The catch of a trawler illegally fishing in seagrass beds in the Kep Archipelago, MCC September
2015

IUU in the Kep Archipelago:
In this region, trawling is the most major issue, with a nightly presence of foreign and local vessels heard

and seen on shallow seagrass beds, reefs and breeding grounds. Their activity is evidenced through the
presence of large quantities of seagrass washed up at harbours and beaches within Kep Province as a
direct consequence of trawling. However, lUU within the Kep Archipelago takes many forms, and each is
proving to be highly destructive in such shallow, sensitive waters.

Below is a table listing the most common practises and the fisheries laws which they violate (referenced in
full beneath Table 1):

Fishing Environmental Impact | Social Impact Nationality of | Violation of
Type Boats Fisheries Laws
Shell Total targeting of Un-sustainability of Khmer and Article 20.4
collecting, | vulnerable speciesina | fishing method leaves Vietnamese. Article 23.2
tube, single area. This leaves | areas with no more Article 23.6
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curioand | few/no organisms to species of value to collect Article 38
aquarium | reproduce, severely and leads to Article 52
fishing reducing their unemployment in both
populations. Damage the fisheries and tourism
to seabed substrates. sector. Loss of valued
local species.
Small Non-selective fishing Un-sustainability of Khmer and Article 20.6
mesh method targets small fishing method leaves Vietnamese. Article 21
size nets | species and juvenile areas with no more Article 38
individuals, placing species of value to collect
populations at high risk | and leads to
of decline. High by- unemployment in both
catch levels reduces the fisheries and tourism
ecosystem biodiversity. | sector. Loss of valued
local species.
Net Long-term damage to Damaging, non-selective Khmer and Article 38
dragging vulnerable seabed fishing method leaves Vietnamese. Article 52.1
and hand | substrates, habitats habitat diminished and Article 52.4
trawling and both commercial unable to support
and non-commercial commercially valued
species populations. species. This decrease in
catch is un-sustainable
and leads to
unemployment in the
fisheries sector. Loss of
valued local species and
habitat reduce
ecotourism prospects.
Single Complete destruction Damaging, non-selective Khmer and Article 38
boat and long-term damage | fishing method leaves Vietnamese. Article 49
trawling to vulnerable seabed habitat diminished and Article 52.1
substrates, habitats unable to support Article 52.4

and both commercial
and non-commercial
species populations
across a 6-10m wide
track (see photo 3).
Sediment stirred up by
seabed disturbance
causes abrasion and
prevents sunlight
reaching coral and
seagrass habitats.

commercially valued
species. Destruction of
seabed leaves
exceptionally long
recovery time for
ecosystems and therefore
catch levels remain low.
This decrease in catch is
un-sustainable and leads
to unemployment in the
fisheries sector. Loss of
valued local species and
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habitat reduce
ecotourism prospects.

Big single | Complete destruction Damaging, non-selective Vietnamese. Article 38
encircle and long-term damage | fishing method leaves Article 47
net to vulnerable seabed habitat diminished and Article 49
trawling substrates, habitats unable to support Article 52.1
(18-20 and both commercial commercially valued Article 52.4
crew) and non-commercial species. Destruction of
(refer to species populations. seabed leaves
photo 5) This decimates a exceptionally long
singularly large area. recovery time for
Sediment stirred up by | ecosystems and therefore
seabed disturbance catch levels remain low.
causes abrasion and This decrease in catch is
prevents sunlight un-sustainable and leads
reaching coral and to unemployment in the
seagrass habitats. fisheries sector. Loss of
valued local species and
habitat reduce
ecotourism prospects.
Pair Complete destruction Damaging, non-selective Vietnamese. Article 11
trawling and long-term damage | fishing method leaves Article 20.8
to vulnerable seabed habitat diminished and Article 38
substrates, habitats unable to support Article 47
and both commercial commercially valued Article 49
and non-commercial species. Destruction of Article 52.1
species populations seabed leaves Article 52.4
across a wide area exceptionally long
produced by hauling recovery time for
the net between two ecosystems and therefore
paired vessels. catch levels remain low.
Sediment stirred up by | This decrease in catch is
seabed disturbance un-sustainable and leads
causes abrasion and to unemployment in the
prevents sunlight fisheries sector. Loss of
reaching coral and valued local species and
seagrass habitats. habitat reduce
ecotourism prospects.
Electric Complete destruction Damaging, non-selective Khmer and Article 11
trawling and long-term damage | fishing method leaves Vietnamese. Article 20.1
to vulnerable seabed habitat diminished and Article 21
substrates, habitats unable to support Article 38
and both commercial commercially valued Article 49

and non-commercial

species. Destruction of
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species populations. seabed leaves Article 52.1
This extends from exceptionally long Article 52.4
subterranean to pelagic | recovery time for

organisms, devastating | ecosystems and therefore

biodiversity. Electric catch levels remain low.
pulses also stun and kill | This decrease in catch is
organisms outside of un-sustainable and leads
the catch area, to unemployment in the
extending damage fisheries sector. Loss of
caused. Sediment valued local species and
stirred up by seabed habitat reduce
disturbance causes ecotourism prospects.

abrasion and prevents
sunlight reaching coral
and seagrass habitats.

Table 1: Common IUU practises in the Kep Archipelago and the fisheries laws which they violate.

The Kingdom of Cambodia’s Law on Fisheries (2007) — Laws Applicable to Fishing Activities in the Kep
Archipelago:

Chapter 3 — The Fishery Domains:

Article 11:

The Marine Fishery Domain refers to marine water or brackish water that extends from the coastline at
the highest high tide of the coastal lines to the outer limits of the EEZ of the Kingdom of Cambodia.

The Marine Fishery Domain is divided into:

- Inshore fishery area, which extends from the coastline at higher high tide to the 20m deep line.

- Offshore fishing area, which extends from the 20m deep line to the outer limits of the EEZ of the
Kingdom of Cambodia.

- Fishery conservation area, seagrass area, and coral reef area which are habitats for marine aquatic
animals and plants.

- Mangrove forest area including mangrove and forest zone which are important feeding and breeding
habitats for aquatic animals, and protected inundated areas.

Chapter 5 — Protection and Conservation of Fisheries:

Article 20:

All kinds of fishery activities in the fishery domain by using the following gears shall be absolutely
prohibited:

1 — Electrocuting devices, explosive stuff or all kinds of poisons.

4 — Spear fishing gears, Chhbok, Sang, Snor with projected lamp.
6 — Net of all kinds of seines with mesh size of less than 1.5cm in inland fishery domain.
8 — Pair trawler or encircling net with attractive illuminative lamp for fish concentration.
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Article 21:

Producing, buying, selling, transporting and storing and electrocuting devices, all type of mosquito net
fishing gears, mechanised motor pushed nets, inland trawler that are used for fishing purpose shall be
prohibited.

Article 23:

The following activities are permitted under permission:

2 —Transporting, processing, buying, selling and stocking endangered fishery resources.
6 — Buying or selling ornamental shells of rare species.

Chapter 7 - The Management of Fishery Exploitation:
Article 32:
All types of fishing exploitation in the inland and marine fishery domains, except subsistence fishing, shall

have:

1 —To get a fishing license.

2 —To pay tax and fishing fees to the state.

3 —To follow the regulations stipulated in the fishing license.

The hiring of fishing lots for exploitation can be undertaken through investment, public bidding or hiring,
by agreement for those fishing lots, which have no bidders interested in bidding.

The legal procedures for investment, public bidding, hiring by agreement, and payment of fishery fees shall
be determined by sub-decree.

Article 38:

Fishing exploitation or aquaculture of foreigners must be under the agreement with the Ministry of
Agriculture Forestry and Fisheries after obtaining the approval from the Royal Government of the Kingdom
of Cambodia.

Chapter 9 — Marine Fishery Exploitation:

Article 45:

All types of fishery exploitation in the marine fishery domain, except subsistence fishing, shall be allowed
only in the possession of a license and these exploitations shall follow the conditions and obligations in

fishing logbook.
The model of the fishing logbook shall be determined by the proclamation of the Minister of Agriculture,
Forestry and Fisheries.

Article 47:

Fishers shall tranship fisheries products at a fishing port determined by the FiA.

Foreign fishing vessels that are permitted to fish in the marine fishery domain shall inform the FiA prior to
port calls in marine fishery domains of the Kingdom of Cambodia.

Other terms and conditions on transhipment of fishery products and anchoring of the foreign fishing
vessels shall be determined by the fisheries administration.

Article 48:

Based on precise scientific information that the fishing practises have been or are being the cause of
serious damage to fish stock, the FiA has the rights to immediately and temporarily suspend fishing
activities and propose for a re-examination of the fishing agreement in order to seek for the decision from
the Minister of Agriculture, Forestry and Fisheries.
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Article 49:
Trawling in the inshore fishing areas shall be forbidden, except for the permission from the Minister of
Agriculture, Forestry and Fisheries at the request of the FiA to conduct scientific and technical research.

Article 50:
All fishing vessels which are not licensed to fish in the marine fishery domain shall not keep their trawl
fishing gears stowed in a manner that they are ready for fishing.

Article 52:

Shall be prohibited:

1 - Fishing or any form of exploitation, which damages or disturbs the growth of seagrass or coral reef.
2 — Collecting, buying, selling, transporting or stocking of corals.

3 — Making port calls and anchoring in a coral reef area.

4 — Destroying seagrass or coral by other activities.

All of the above activities mentioned in points 1, 2 and 3, may be undertaken only when permission if
given from the Minister of Agriculture, Forestry and Fisheries.

Chapter 15 — Penalties:
Article 103:

Any of the following activities committed by the Fisheries Administration Officer shall be considered as an
offence and shall be subjected to an imprisonment from 1 to 3 years and can be fined from 5,000,000 to
50,000,000 Riels:

1 - Provide any permission against this laws.

2 — Participate in full or in part and directly or indirectly in any activity or fishery exploitation against this
law.

3 — Forgive any fishery offence class 1.

4 — Running the fishing lot either as owner or a share-holder while being a civil servant.

5 — Do not timely report or complain the fishery offence class 1 which appears in their competence.

6 — Intentionally neglect in fulfilling duty or deceivingly give wrong information in writing, which causes the
fishery offence class 1.

Alternative employment:
It is of great importance that alternative livelihood opportunities are available for the IUU fishers who are

impacted by the implementation of the proposed MFMA. Aquaculture projects are a strong candidate with
great long-term potential in Cambodia (FiA 2011; UNIDO 2015). MCC researchers have been working with
students of the Liger Learning Centre (LLC) to investigate designs for low-cost, semi-intensive aquaculture
systems for blue swimmer crabs, seaweed, algae, molluscs and other commercial marine species (LLC
2016). As of 2009, marine aquaculture in Cambodia formed less than one percent of marine fisheries
production (FAD 2011), indicating a necessity for further investment in this neglected sector. Aquaculture
establishment in Kep Province would align this region with the interests of international bodies such as the
European Union (EU 2014), which is a significant step in receiving grants for further aquaculture
development. As part of the Fisheries Administration of Cambodia’s ‘Strategic Planning Framework for
Fisheries: 2010 — 2019’ (FiA 2011), four objectives are stated;

1. At least 85,000 trained fish farmers actively engaged in aquaculture by the end of 2019.

2. Fish seed production is increased to 250,000,000 per year by the end of 2019.
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3. A surveillance, monitoring and control system for fish disease outbreaks is developed and implemented
by the end of 2014.

4. Research and development to identify commercially viable production of indigenous species in
cooperation with regional interventions i.e. MRC.

Clearly, forming effective and productive aquaculture systems are a high priority of the FiA. In establishing
these systems, illegal fishers and those severely affected by them will be enabled to adopt alternate
employment, as opposed to continuing/beginning damaging fishing techniques. This is a key step in
reducing the widespread issue of IUU in Kep Province.

Combating IUU:
The effectiveness of the proposed MFMA is heavily reliant on the elimination of IUU fishing methods from

within its boundaries. Destructive and illegal fishing has indisputably caused widespread devastation to
precious marine ecosystems within the Kep Archipelago. MCC’s research (MCC 2014; 2015) around
numerous Kep islands has highlighted the severity of these issues to relevant authorities and agencies.
According to Article 48 of the ‘Law on Fisheries’ (FiA 2007), the FiA has the authority to temporarily
suspend fishing activities given scientifically validated evidence that shows particular fishing practises to
have been or are being the cause of serious damage to fish stocks. Despite having scientific evidence and a
sufficient level of jurisdiction, it seems illegal and destructive fishing methods remain relatively untouched
from relevant authorities. Article 49 (see ‘Article 49’ pp. 37) of the ‘Law on Fisheries’ (FiA 2007) states that
inshore trawling is unlawful, but despite this local fishers claim that inshore trawling remains the most
frequent and widespread of illegal fishing methods in the Kep Archipelago (see ‘Local socio-demographic
context’ pp. 20). The issue of IUU fishing is widespread and multi-faceted, however numerous short-term
and long-term actions can be immediately taken, many of which have already been discussed. Combating
IUU fishing techniques is in accordance with the Fisheries Annual Work Plan (AWP) (FiA 2016), no. 3. 2. 4.
According to the AWP, activities to be undertaken in achieving this objective include attending
consultations (International, National, Regional etc.), meetings (Technical Working Group, National
Committee etc.), workshops (Capacity Building for FiA staff etc.), as well as conducting assessments of the
issues relating to IUU fishing, developing the National Plan of Action to Prevent, Deter and Eliminate
Illegal, Unreported and Unregulated Fishing (NPOA-IUU) fishing and publishing 3000 copies of this
document, and negotiating with neighbouring countries. Indicators for this work plan objective include
completing the NPOA-IUU and the capacity building of stakeholders on IUU fishing.

Regional and national policy needs to be aligned with international laws and agreements, for example by
implementing SEAFDEC’s ACDS and the RPOA-IUU. Cooperation amongst relevant agencies needs to be
enhanced, to form synergistic actions to enforce fisheries law against IUU fishing vessels. Similarly,
collaboration between ASEAN Member States (AMS) to share IUU information should be established. The
establishment of a MCS system, with emphasis on assessment of Cambodia’s fishing capacity and catch
monitoring system, is of high importance. Furthermore, official landing ports will hinder IUU fishery
products from entering the market. Vessel registration is a key component of MCS, as the catch quantity,
species and fishing technique of vessels can be recorded and contrasted against national and regional
standards. Additionally, as IUU fishing vessels will have difficulty becoming registered, they will be unable
to dock at official landing ports. The use of the ACDS (SEAFDEC 2016a) will increase the traceability of
fishery products, hindering IUU fishing from entering the market. In conjunction with greater levels of
fisheries law enforcement on the ground-level, the level and likelihood of punishment may induce IUU
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fishers to adopt alternate livelihoods such as aquaculture projects, or sustainable fishers not to utilise
illegal fishing techniques.

A final step in mitigating IUU is the utilisation of educational campaigns to spread information regarding
fisheries laws and regulations, their purpose and advantages. Fishing communities will greatly benefit from
this, gaining the knowledge of fisheries laws and learning their effect in deterring IUU fishing methods.
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Photo 5: An encircle-net trawler illegally fishing within the Kep Archipelago, MCC October 2015
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Photo 6: By-catch seen on aﬁ illegal trawler boat in Koh Rong Samloem, MCC May 2009
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VI. Protected Areas and Zoning:

a. Background
Cambodia has rich marine resources and habitats including; coral reefs, sea grass beds and mangroves,

which together form an ecological network of biodiversity. The Kep Archipelago in particular is a hotspot
for marine resources, which are extremely significant to the livelihoods of local fishers, and furthermore
largely support the regional economy. Unfortunately, the habitats and species which constitute these
marine resources are in desperate need of protection and regeneration from the catastrophic effects of
IUU fishing. Both local and foreign vessels use indiscriminate and destructive fishing methods that have
decimated biodiversity in the region. Evidently, the implementation of an MFMA in the Kep Archipelago is
of the utmost importance to the protection and conservation of not only the marine ecosystems it
encompasses, but also to livelihoods of local fishers.

The establishment of an MFMA within the Kep Archipelago would be a tremendous leap towards a
sustainable and thriving future for Cambodia. History demonstrates that the Kep Archipelago is capable of
supporting an abundance and diversity of commercial and non-commercial species. Formation of the
proposed MFMA would provide the protection required for the sorely needed recovery and rejuvenation
of these cherished species. The Kep provincial government recognizes the need for management actions
which focus on the protection and regeneration of marine ecosystems. Local sustainable fishers
desperately need well managed marine environments to support their way-of-life, as well as safeguarding
against IUU fishing vessels, who pose a risk to them and future generations of sustainable fishers.

b. MFMA zoning

Zonation is the process of allocating spatial and temporal designations to defined areas within a larger
region. It is a key management tool in the creation of MFMAs. This specific method defines areas to
be used for particular activities such as research, education, fishing, tourism and the protection of key
habitats and nursery grounds of marine species. The zoning of the proposed MFMA in the Kep
Archipelago has three major objectives: first, to resolve the issue of widespread IUU fishing methods;
second, to protect critical marine stocks, vulnerable species and habitats which will assist in the
restoration of productive marine ecosystems; and third, to produce greater livelihood for local Kep
Province fishers. Furthermore, this MFMA seeks to create a balance between demand and actual
sustainable harvesting of current stocks, reducing the potential collapse of Kep’s marine resources.

Zoning schemes generally include both areas under strict protection and those with fewer regulations.
Sub-zones may also be included, which can be modified on a seasonal or temporal basis (e.g. for boat
access or following the breeding cycle of marine organisms) and are also dependent on the
environmental characteristics of the area. In general, the scheme should aim to provide a balance between
conservation and resource use. The scheme should seek to achieve simplicity, ensuring ease of
implementation and avoiding difficulty interpreting the information and boundaries. For the suggested
MFMA, MCC proposes clear demarcation of zones using flags and buoys as this follows the example of
local fishery communities and should be widely understood (see photo 7).

The proposed MFMA will follow a plan in which different types of management zones with different
permitted activities coalesce to form one large regulated area (see figure 5). The inner most layer consists
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of strictly protected ‘No Take’ Zones where specific regeneration of ecosystems is required — for example;
coral reefs, seagrass beds and mangrove forests. Here, tourist activities and all fishing practices are
prohibited, however research is endorsed. The aim of the other zones will be to protect and increase
biodiversity in the area, but also allow for specific sustainable fishing practices and other activities, such as
snorkelling and scuba diving. This allows for the local fisheries industry to continue with any unobtrusive
methods, while protecting the ecosystems from excessive damage. Additionally, activities that may
contribute to the local economy; such as snorkelling and scuba diving with tourists and carefully planned
industrial/commercial developments may be permitted.

Zone C
- e.g. General fishing & tourism zone

—
Zone B MFMA boundary

- e.g. Small scale fishing zone
Zone A
- No Take
protected zone

Figure 5: The general layout of an MFMA, including common uses of different zones.
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Photo 7: An example of successful implementation of surface marker buoys at Koh Rong, MCC June 2009

i. Socio-demographic data collection

In order to conserve marine resources on a long-term scale, both socio-economic and ecosystem
objectives need to be fully integrated within the creation and management of the MFMA. Neither
element of the management plan can sustainably succeed without the other. In terms of socio-economics,
local communities which rely on Kep’s coastal region for food and income need the benefits that
environmental conservation will bring — particularly through reversing the effects of destructive and
excessive fishing. This MFMA will facilitate habitat restoration, likely leading to increased biodiversity and
growth rates, and thus could create the ability for fishery catches to be maintained at high yet sustainable
levels. Equally, to preserve a healthy ecosystem, a local community benefitting socially and economically
from a thriving fisheries industry is central. Local knowledge and support will ensure stocks are protected
and fished appropriately for generations to come. Using SEAFDEC’s catch monitoring system (ACDS) will
allow not only relevant authorities, but also fishers, to quantify the effectiveness of the MFMA.

Interviews conducted with fishers within Kep Archipelago communities have revealed that the local people
have a vast practical knowledge of the reef gained through fishing experience. There is an opportunity to
combine this knowledge with scientific information, which will enable a more holistic view of the marine
environment’s status. MCC can offer discussions and presentations aimed at equipping fishers with
knowledge of their influence on the reef ecosystems. This would be beneficial to both parties, as the
fishers depend heavily on the health of the reef in order to maintain their livelihoods, and their
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cooperation will support efforts to improve local marine health. Local knowledge empowers communities,
enabling them to participate in reef conservation and in turn contributing to reef health. Based on
community interviews we anticipate participation from local fishers. Such interviews have revealed that
IUU fishing practices are one of the major contributing factors to the destruction of the coral reef and
seagrass environments around the Kep Archipelago, and it is clear that the communities need to be
involved with the MFMA in order to establish a long lasting solution to the issue.

Using the surveys carried out in fishing communities along the coastline of Kep itself regarding socio-
economic information, fishing practices, resource knowledge and first-hand perception of issues in the
region allows:

Integrated management of marine ecosystems whilst also considering the needs of the people who
depend upon the fisheries. Effective planning should bring long-term benefits to local communities, but if
social and economic criteria are not taken into account, the MFMA will be created with a purely
environmental view which may eventually lead to resource use conflicts with local people.

A clear and well-defined multiple use zoning plan. Collection of information about local fishing gears,
techniques and target species will reduce competition and conflicts between human uses of the area
and increase ecological conservation.

A clear picture of people’s requirements, expectations and perceived issues related to fisheries resource
management in their area. Alternative sources of income can also be explored, which would contribute
to decreasing anthropogenic pressure on fisheries resources; for example, through development of
aquaculture projects, and in the future, marine ecotourism.

ii. Marine survey data collection

Marine Conservation Cambodia has conducted marine surveys of the fringing reefs surrounding Koh Seh,
Koh Angkrong and Koh Mak Prang (MCC 2014; 2015). Survey sites were established around each island
(refer to Annex 2, 3 and 4), which were used to collect vital information regarding the abundance of
certain fish, invertebrate and substrates. This data allows MCC to track changes in the species composition
and structure of the reefs, indicating whether they are in a state of recovery, decline or maintenance. In
turn, this leads to more effective decisions regarding conservation of vulnerable ecosystems.

In 2016, MCC is in the process of establishing a more scientifically sound methodology for current and
future reef surveys. 2016 surveys will provide a strong baseline for which future years can be compared.
Data compiled from MCC's recently completed 2016 reef surveys of eastern Koh Seh demonstrates
substantial increases in the abundance and diversity of its fish species (refer to figure 6), relative to 2015
(refer to Annex 5 for 2015 & 2016 mean fish abundances). For the entirety of eastern Koh Seh reef, virgate
rabbitfish, scatfish, sergeant fish, Spanish flag snapper, other snapper, monogram monocle bream,
emperor, jacks, orange-spotted grouper, blue-lined grouper, chocolate grouper, cleaner wrasse, weedy
surge wrasse, other wrasse, sweeper and carpet blenny eel all increased significantly relative to 2015
(refer to Annex 6 for all t-test results).

Overall at least 23 fish species were observed that were not in previous years’ surveys. Within these 23
species, 5 have been confirmed by MCC staff members (boxfish, dusky rabbitfish, emperor, new species in
the jack family and longfin grouper) to be completely new species to Koh Seh, as compared to February
2015, the time of MCC's reef surveys last year. Outside of those recorded during surveys, an additional 7
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new species (big eye trevally, duskytail grouper, feather star, giant clam, paradise whiptail, spadefish,
white spotted rabbitfish) to the marine environment of Koh Seh have been personally observed by MCC
staff.
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Figure 6: Mean (+SE) count per 20 meter segment of each fish species/category during MCC’s reef
surveys of eastern Koh Seh in 2015 and 2016.

Importantly, the populations of significant grazer and predator species enlarged between 2015 and 2016.
This is noteworthy, as these species play key roles in establishing and maintaining healthy and productive
marine ecosystems, in which regulation through herbivory or predation results in stable trophic systems
(see ‘Trophic Cascades’ pp. 49). Grazing rabbitfish and sergeant fish populations within eastern Koh Seh
greatened between 2015 and 2016, with significant growth being displayed by sergeant fish (p=0.04) and
virgate rabbitfish (p=0.05).

Predatory grouper species demonstrated strong growth in population numbers at eastern Koh Seh (refer
to figure 7). Together with the previously mentioned conclusive increases in orange-spotted (p=0.05),
blue-lined (p<0.01) and chocolate grouper (p<0.01), total grouper abundance also grew significantly
between 2015 and 2016 (p<0.01).
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Figure 7: Mean (1SE) count per 20 meter segment of each grouper species/category during MCC’s reef
surveys of eastern Koh Seh in 2015 and 2016.
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VIIL. Zoning Draft Proposal

a. Zoning adapted to local context

Zoning of an MFMA has two major purposes; firstly, to reduce conflicts between legal and illegal
fishers, and secondly, to protect critical stocks and habitats for the purpose of replenishing the immediate
and surrounding area. The Zoning Plan should be designed with basic conservation criteria principally
emphasizing restrictions on fishing practice and equipment, fishing period regulations, as well as control
of tourism activities. The goals should follow a long-term plan and should manage areas of abundant
biodiversity in a sustainable manner whilst concerning the needs of surrounding communities. A top
priority is the conservation of the ecosystems and the services it provides for the local communities. As
a resource it can provide jobs in industries such as algae farming, other aquaculture projects, and even
ecotourism. Creating too many zones within the MFMA would lead to confusion and would eventually be
ineffective. Being the first MFMA of its kind in Cambodia, it should follow a framework that is as simple
as possible in order to make it understandable to a diversity of stakeholders. In this case the area
would be divided into four zones: A Conservation ‘No Take’ Zone, a Small-Scale Family Fishing Zone, a
Multi-Use Zone and a Buffer Zone. These four zones are convenient enough for local communities to
manage their area at a local level. Moreover, by providing a gradation of restrictions, a balance of uses
of the marine environment that satisfy the requirements of many resource users, a multiple-use
zoning plan is easier to implement and enforce as opposed to managing large restricted areas.

The basic principle of multiple zoning is to have areas within the MFMA that are strictly protected,
buffered by areas with fewer restrictions. For example, the core Conservation Zone consists of a
sanctuary with high ecological importance (vulnerable habitats with endangered species like the
seahorse breeding ground) where only research diving and scientific activities are allowed.

In the surrounding Small Scale, Family Fishing Zone, local subsistence fishers may use unobtrusive
methods (lines and traps) to continue to fish crab and squid only. Additionally, monitored recreational
usage may be approved. For example, guided snorkelling and scuba diving.

In the Multi-Use Zone most legal fishing techniques and boat anchoring permitted. Indiscriminate net
fishing however will be prohibited, and all vessels regulated by CPU measurements. Here ecotourism could
be expanded through opportunities to do scuba diving and recreational fishing.

Finally, the Buffer Zone will be 1km surrounding the entire MFMA that allows for some flexibility at the
border. Any vessels not adhering to the MFMA sanctions can be warned of their proximity to a protected
zone and asked to change course.

Although it is difficult to deal simultaneously with the needs and interests of the local community,
alongside conservation requirements and the increase of tourism development, examples around the
world have proved that a well-planned and implemented “zonation” area works. Also, many examples
show that the best scenarios of protected area management have been driven by local communities,
which led to the conclusion that local communities should be greatly involved in the MFMA co-
management process, under the direction of the FiA, to assist in monitoring and controlling the area.
CFAs boundaries should be kept and left to the communities to manage; however, they should not form
an independent entity, but be included in the general MFMA zoning process.
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b. Key Principals of the MFMA

Minimum required size preventing sedimentation:
This MFMA is designed with a 4 kilometre distance extending from Conservation Zones to the exterior of

the Multi-Use Zone. This distance is an unequivocally essential aspect of the MFMA, as it will protect key
marine ecosystems and small-scale fishers from the adverse effects of sedimentation. Sediment stirred
from the ocean bottom, whether due to trawling, coastal development or natural phenomena, has the
potential to disperse a large distance from the point of disturbance. Sediment can be harmful to marine
habitats and species by abrading against surfaces, smothering organisms, blocking sunlight (Rogers 1990)
and hindering settlement of organisms (Hodgson 1990). Trawlers disturb the seabed on a large-scale,
creating large and turbid clouds of suspended sediment (Churchill 1989), and thus pose a considerable
threat to the effectiveness and health of the MFMA. Based on long-term observations of water turbidity
and sediment suspension by MCC staff, it is believed that a 4 kilometre distance from the Conservation
Zones is the absolute minimum required to safeguard the protected marine ecosystems from the
detrimental impacts of sedimentation.

Connectivity:

Connectivity is a new global approach for effective MFMA/MPA design, owing to its ability to maximise the

potential rehabilitation of the specific region, whilst improving conservation efforts and the practise of

other activities (e.g. fishing). Connectivity occurs when larvae or fish disperse between marine ecosystems,
helping to replenish and bolster each other against environmental and anthropogenic impacts. MCC views

connectivity as a noteworthy aspect necessary to facilitate an effective and interconnected MFMA.
Larval and fish dispersal between the populations of protected areas (e.g. the proposed Conservation

Zones — see figure 8) should help in the formation of meta-populations (large populations consisting of at

least two smaller but connected populations) (Treml et al. 2015). Dispersal within meta-populations

increases genetic diversity, leading to the overall improved health of the populations that comprise them,
as well as strengthening their resilience against catastrophic events such as natural disasters and mass IUU

fishing. In the context of this report, connectivity of marine populations between Conservation Zones is a

high priority for the MFMA. Setting up nearby Conservation Zones that contain a relative abundance of
species creates the high potential of forming connections between populations, leading to greater
biodiversity and density of marine species. Clearly, this will create numerous region-wide benefits for
species, ecosystems, tourists and fishers.

No. of larvae -

No. of larvae

Dispersal distance Dispersal distanc
TRENDS in Ecology & Evolution

Figure 8: The number of larvae that settle at a particular distance from the original point of dispersal

(Sale et al. 2005). MCC’s proposed MFMA will follow the design on the right, by incorporating connected

Conservation Zones.
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‘Spill-Over’ effect:
‘No-Take’ Conservation Zones will act as extremely important sources of marine species to surrounding
fishing zones. Increasing the diversity and abundance of marine species within this highly protected zone
will subsequently cause parallel increases outside Conservation Zones as well, by means of movement,
migration and larvae dispersal. This phenomenon, known as the ‘spill-over’ effect, has abundant evidence
to demonstrate its benefits to fishers, tourists and all other parties utilising the area surrounding the
Conservation Zone. As an example of this, Russ et al. 2011 conducted research on a ‘No Take’ reserve in
the Philippines which demonstrated an increase in species richness outside its boundaries of 78%. This
increase translated into benefits for the local community utilising the surrounding marine environment.

Trophic Cascades:
Trophic levels refer to the different levels of the food chain in marine and terrestrial environments,

beginning with primary producers (plants and algae) at level one, progressing through to herbivores, small
predators and large predators. In marine environments, seagrass beds and coral reefs are made up of
primary producers that form two highly productive ecosystems — both of which provide habitat, shelter
and food for an array of marine species. Without these producers forming the base of the food chain, all
organisms of higher trophic levels cannot sustain themselves and thus the food web and ecosystem will
collapse. Likewise, the removal of top predators from a food chain creates an imbalance throughout
particular trophic levels, which may lead to ecosystem degradation through ‘trophic cascades’.
Overharvesting of top predators may lead to an overabundance of herbivores, which can rapidly destroy
healthy seagrass and algal habitats. For example, figure 9 depicts a trophic cascade occurring in the fished
area outside the no-take reserve within Torre Guaceto MPA in Italy (Guidetti 2006). The trophic cascade
has been caused by overfishing of predatory fish and resulted in urchin barrens. Inside the reserve,
predatory fish are able to thrive and maintain the urchin numbers at a sustainable level, producing a
healthy ecosystem. Clearly, affecting the abundance or behaviour of any part of the food chain can lead to
ecosystem-wide effects through trophic cascades. Fisheries should consider the consequences of over
fishing their target species and destructive fishing methods to avoid these adverse impacts.

With the large fishing community present in the Kep Archipelago, marine ecosystems with trophic stability
are essential to sustain local catch of commercial fish and invertebrate species. Currently, the overfishing
of predatory fish is leading to a trophic cascade event. The proposed MFMA will provide the protection of
environments necessary for stocks to recover, and rebalance the trophic levels and health of ecosystems.

Reserve Fished Area

L e
.:..,7(,\‘ A ‘}(‘z Z()( @

& )( L ‘o ( Predator: Figure 9: Example of a trophic cascade
S0 00’ ‘ St gt ‘ sea breoms | o curring in the fished area outside the
® P ®e ® no-take reserve within Torre Guaceto
® * = ® 5 MPA in Italy (Guidetti 2006).

Prey:
70.0/100m? ‘ 690/100m? ’ urchin

47 4% 15% Seaweed
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c. Defining the zones (Figure 10)

Buffer zone

Conservation
zone

Figure 10: Basic MFMA Zoning Plan including 4 main zones.
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“No-Take” Fishery Conservation Zone (yellow)

Total area: [size to be determined on final draft via GIS]

Generadlities: The Fishery Conservation Zone follows the definition used in ‘Law on Fisheries’
(Fisheries Administration 2007), which refers to; ‘classification of freshwater or marine fishery
domains, clearly defined by a geographical boundary in which aquatic animals and aquatic plants are
to shelter, to spawn, to feed, and to grow. Fishery conservation areas are fishery protected areas, in
which any activity that has a negative effect on fishery resources is strictly prohibited, except for
scientific research purposes following reasonable principles’.

The Conservation Zone is comprised of areas with high ecological importance. Vulnerable
ecosystems which act as breeding grounds, shelter, or provide habitat to rare species are a focus
here, as well as those which provide valuable services to locals. To maximize protection, only
scientific research activities licensed by the FiA are allowed, with other activities such as fishing,
anchoring and tourism being forbidden. Habitats within the Conservation Zone should be
researched, given the lack of knowledge about Cambodia’s marine environment. New scientific
discoveries will lead to better understandings of marine species reproductive cycles, behaviour,
migratory patterns and so on. In turn this will lead to improved and more cost-effective conservation,
as well as increased knowledge of local species for island villagers and tourism centres.

Local context: The Conservation Zone includes the threatened but ecologically significant habitats
of seagrass meadows, coral reefs and mangroves. All three are highly fragile marine habitats that are
of extreme importance to numerous species, but unfortunately are highly threatened by a number of
destructive fishing practices, particularly trawling. These habitats are crucial for prevention of coastal
erosion, a direct consequence of costal development. They also play a key role in both carbon and
nutrient cycles, allowing for masses of carbon to be sequestered and excessive nutrients to be
filtered (mangroves especially). The destruction of these habitats not only destroys biologically
important environments, but also increases the risk of coastal flooding, land erosion, and even adds
to the current international issue of climate change and ocean acidification through the release of the
stored carbon. The planned Conservation Zones encompass areas that have suffered the
consequences of destructive fishing methods leaving the habitats and species in a state of decline.
Despite this, representative species from a variety of marine families survive and persist within these
areas, clearly displaying the strong potential for recovery.
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Small-Scale Family Fishing Zone (green)

Total area: [size to be determined on final draft via GIS]

Generalities: Fishing activities within the Small-Scale Family Fishing Zone follow the definition
used in ‘Law on Fisheries’ (Fisheries Administration 2007) for ‘Family-scale Fishing’; refers to small-
scale traditional fishing using only single fishing gear, and generally not for commercial purposes.
Fishing practices which are non-destructive to habitats are endorsed, alongside marine research and
recreational activities such as diving and snorkelling etc. Anchoring is strictly forbidden (use of
mooring buoys only) and tourism-related damage shall be closely monitored. A speed limit will be
enforced due to safety concerns (e.g. divers surfacing) and certain types of boats will be forbidden
(e.g. jet skis and trawlers).

This level of protection allows fish in the protected zone to reach full maturity. The subsequent
increase in eggs and juveniles will increase the local fish density centrally and expand to the other
zones as well. Due to this ‘spill-over effect’, the movement of larvae and adults to the Multiple-Use
Zone (and beyond) will benefit the greater community relying on Cambodian fisheries.

Local context: In our case, the creation of such zones also aims to anticipate and conflict
between subsistence fishing, small-scale commercial and IUU fishing which may occur without
zoning. Indeed, trawling and rat tail traps are often reported as having tangled or caught the lines,
hooks and weights of subsistence fishers causing the loss of their gear. Damage to, and even theft,
of catch and equipment/traps can be anticipated and avoided by the use of Protected Zones to
segregate vessels.

The priority in this area is to protect coral reefs and other sensitive habitats such as seagrass
beds and mangroves, while still allowing for family-scale fishing, aquaculture developments and
tourism. Therefore, in this zone, only trap and line fishing will be permitted, and ecotourism projects
promoted.

Multi-Use Zone (red)

Total area: [size to be determined on final draft via GIS]

The boundary of the Multi-Use Zone and in effect should extend at least 4 kilometres from each

Conservation Zone. In effect, this means the boundary of the regulated portion of the MFMA will be
4 kilometres from each Conservation Zone, as immediately surrounding the Multi-Use Zone is the
unregulated Buffer Zone.

Minimum required size:

The 4 kilometre size is an absolute necessity to protect the Conservation Zones from the adverse
impacts of sedimentation, which lead to decline of tropical fisheries and the deterioration of coral
reefs, seagrass beds and mangroves (Rogers 1990). Sedimentation is the process of sediment being
disturbed from the seabed and subsequently abrading against and depositing on vulnerable coral
reefs, seagrass meadows and marine species. From long-term observations of suspended marine
sediment during surveys, MCC believes that a 4 kilometre distance is the minimum required to

52



ensure the protection of the vulnerable ecosystems and species that compose the Conservation
Zones.

Generalities: The Multi-Use Zone is marked between the protected areas in the centre of the MFMA
and the area outside, where fishing activities are unregulated. The Multi-Use Zone is a sustainable
fishing and ecotourism zone. Carefully considered guidelines are necessary to avoid potential
conflicts between commercial and subsistence fishers. Snorkelling is prohibited due to safety
concerns regarding boat traffic, while scuba diving is still allowed at one’s own risk to allow for
either research or ecotourism.

Local context: Fishing activities are less limited than in the previously described zones. Small-scale
legal Cambodian fishing practises are permitted within the Multi-Use Zone. All activities classed as
illegal by fisheries law are strongly prohibited (including Trawling), allowing for local fishers to use
legal methods to continue sustainable fishing in healthy areas of the coastal zone, without
disrupting particularly vulnerable ecosystems. Additionally, with the development of tourism with
Kep, this zone could be used as a key destination for scuba diving and recreational fishing.

Buffer Zone (orange)

Total area: [size to be determined on final draft via GIS]

Generalities: The Buffer Zone aims to provide a transition space between the MFMA and open
access fishing areas.

Local context: The Buffer Zone will be 1km surrounding the entire MFMA that allows for some
flexibility at the border. Any vessels not adhering to the MFMA regulations can be warned of their
proximity to a protected zone by means of surface buoys and thus can change course. Deployment
of Anti Trawling Devices along the external borders and randomized distribution within the MFMA is
essential to discourage trawler entry, this will also reduce costs associated with the need for less
patrols to tackle illegal trawlers. These anti trawling devices are also known to serve as artificial
habitats for fish and other marine life.

Special Purpose Zone (purple)

Total area: [size to be determined on final draft via GIS]

Generalities: The Special Purpose Zone aims to provide an area for transportation facilities (piers)
and all activities related to fishing (fisheries landings, boat fixing, etc.). Rules within the zone are
decided on a case sensitive basis allowing vessels to moor and anchor in particular areas, even
within conservation or protected zones.

Local context: Special Purpose Zones should be provided along the Kep coast and at Koh Pou.
Passages for small-scale fishing boats can be mapped and marked with buoys to reduce damage
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when vessels pass through seagrass beds and over reefs within the Conservation Zone, whilst still
allowing access to surrounding Small-Scale Fishing and Multi-Use Zones.
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Table 2: Table stating proposed fishing regulations within specific MFMA zones, based on
environmental and socio-economic data of the Kep Archipelago:

Conservation
Zone
ACTIVITY
Human activities
strictly limited
Day time % % 4 v v
Squid lines (troll line)
Night time | ¢ v v v
Traditional line fishing' % v v v
Long lines % % * v
Fish traps | % v v v
Traps? Squid traps | vV v v
Crab traps® | % vV v v
Shell harvesting® % % v v
Bottom weighted net fishing* % % v v
Surface net fishing* % % v v
Anchoring® % v v v
Diving® % v v nE
Snorkelling’ ® % 4 v v
Research and scientific activities v v v v
Speed limit > 2 knots % % v v
Trawling % P 4 b4 X
" : Allowed X : Not Allowed

" Traditional line fishing stands for lines with hooks and baited.
2 Regulation of trap size and number (per boat) should be employed.
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3 Excluding endangered species, which may not be fished.

4Regulation of net length and number (per boat) should be employed.

> On provided mooring buoys only. Exception made in case of emergency / safety reasons and in
Special Purpose areas.

® Diving may be permitted in the Conservation zone for scientific activity only.

7 Risk must be evaluated by the user/tourism operator, especially in area of important boat traffic;
the FiA or local communities shall not be held responsible for any accident.

8 Licenses for crab trap fishing within the Conservation Zone can be obtained through consent of the
fishing authorities and MCC for catch monitoring purposes.
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d. Possible Zoning Schemes

MCC lists a range of options available for the MFMA zoning scheme. This list is not exhaustive and
other options or combinations may be negotiated. In general, ‘No-Take’ Conservation Zones focus
on the ecologically significant yet threatened coral reef and seagrass habitats. Surrounding these are
the Small-scale Family Fishing Zones, which occur at a distance of at least 1 kilometre from
Conservation Zones. The Multiple Use zone is the outer-most regulated zone, being positioned at
least 4 kilometres from Conservation Zones. The Buffer Zone encircles the MFMA at a radius of 1
kilometre. It should be noted that the eastern boundary of the MFMA is based on the limit of stage
one seagrass mapping conducted by MCC, as to avoid crossing the international border with

Vietnam.
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MAP A:

The ‘No-Take’ Fishery Conservation Zones encompass the majority of the shallow fringing reefs
around Koh Seh, Koh Mak Prang, Koh Angkrong and Koh Pou, together with two extensive seagrass
beds to the eastern side of Koh Seh and Koh Pou. Conserving such important habitats will lead to a
‘spill-over’ of marine species into the surrounding Small-Scale Family Fishing Zone and Multiple Use
Zone, particularly where the Koh Pou seagrass bed extends, strongly benefitting fishers who utilise
these zones. The initial implementation may seemingly reduce catch due to less area available for
fishing, however protection against IUU fishing will very likely induce a rapid expansion of fish
density and diversity into fishing zones, as Conservation Zones begin to recover within the first six

months to a year.
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Figure 14: Map A showing the most preferable MFMA zoning plan.

See ‘Annex 7’ for enlarged version.
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MAP B:

The Conservation Zones in this zoning scheme once again include the bulk of shallow fringing reefs
surrounding the relevant islands. Three reductions in Conservation Zone area have occurred; the
eastern side of Koh Angkrong, the fringing reef of Koh Pou and the passage between Koh Pou and
Koh Mak Prang are no longer of strict protection. This option will allow for high levels of recovery in
sensitive areas, while offering greater fishing opportunities to local communities — particularly to
subsistence fishers on the island of Koh Pou. In contrast, allowing any kind of fishing over coral reef

ecosystems will undoubtedly slow the restoration of marine species and ecosystem at large,
hindering the potential benefits of the ‘spill-over’ effect.
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Figure 12: Map B showing the intermediate MFMA zoning plan.
See ‘Annex 8’ for enlarged version.
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MAP C:

The Conservation Zones in this zoning scheme include an additional two reductions, relative to Map

B; the removal of the Conservation Zones from both the eastern side of Koh Pou and western side of

Koh Seh. This incorporates a combination of seagrass and coral reef ecosystems, extends the Small-
scale Family Fishing Zone into some of the most productive habitats in Kep Archipelago, and will
undoubtedly benefit local fishers’ livelihood in the short-term. Unfortunately, this option contains

the least protection. This will result in the slowest recovery of critical habitat and marine species,

and limited ‘spill-over’ of stocks as compared to former map options. Accordingly, Map C may
appear to provide greater benefit in the short-term, however in the long-term Map A or B would

heavily outweigh this option.‘
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Figure 13: Map C showing the third MFMA zoning plan.
See ‘Annex 9’ for enlarged version.
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VIII. Monitoring and Evaluation

Effectiveness of the MFMA and results of its implementation will need to be closely monitored and
evaluated. This will involve measuring the actual progress on activities and projects, and measuring
the level of achievement against initial indicators set by relevant parties. Indicators can be realised
via the action of implementation monitoring and effectiveness monitoring techniques, which will be
described in this section. Implementation monitoring is used to evaluate management actions to
determine whether they were implemented as proposed or comply with established standards
(Bailey 2012). Implementation monitoring techniques include Monitoring Control and Surveillance
(MCS), which in the future could be used with the guidelines detailed in the ASEAN Catch
Documentation Scheme (ACDS) (SEAFDEC 2016). Additionally, patrols for IUU fishing activities and
violating MFMA fishing regulations should form an important part of implementation monitoring.
Effectiveness monitoring is used to determine if restoration actions had the desired effects on
physical processes or habitat conditions (Bailey 2012). Effectiveness monitoring techniques include
Marine Conservation Cambodia’s (MCC’s) marine surveys, which together with implementation
monitoring practises, will form a comprehensive framework for monitoring and evaluation.
Generally, effectiveness (step one) and implementation monitoring (step two) form a two-step
process, in which effectiveness monitoring techniques are dependent upon implementation
monitoring to enforce management regulations. Notably, FiA Monitoring and Evaluation
Implementation is drafted in the Fisheries Annual Work Plan 2016 (FiA 2016), and thus this section
contains significant information in regards to achieving this objective. It cannot be over emphasised
that practising monitoring techniques and forming monitoring indicators are not worthwhile if the
underlying issues of frequent and widespread IUU fishing remain.

A Monitoring Control and Surveillance (MCS) (see ‘IlUU, Threats & Resource-Use Conflicts’, pp. 25)
system is an effective tool in gathering monitoring information and forming compliance with
conservation measures. Formulating an assessment of fishing capacity and establishing a catch
monitoring system are two important goals of MCS. To assist with this, MCC recommends the use of
official landing sites and catch per unit (CPU) monitoring within Kep Province. The use of official
landing ports will ensure that catch monitoring and quotas are based upon and are leading to
accurate fisheries data. If this is achieved, fish and other seafood catch can be quantified in line with
qguota schemes of the Regional Plan of Action (RPOA) for Managing Fishing Capacity (SEAFDEC
2016b). This monitoring technique should also assist in the degeneration of the IUU fishing industry
by only accepting catch from registered vessels. CPU measurements would provide data on
fluctuations in species diversity and abundance over time within local waters, leading to increasing
information regarding areas of ecosystem recovery and fishing ‘hot spots’. Training fisheries officers
in the coastal provinces to consult and report on fisheries data and production is a vital step to
establishing successful official landing ports and CPU data (FiA 2016). To re-iterate the point again,
an MCS system would be highly advantageous to Kep Province, but nonetheless the great reduction
of illegal and destructive fishing techniques within the region is a necessary action before this
monitoring system can be effectively utilised.

The utilisation of the ASEAN Catch Documentation Scheme (ACDS) (SEAFDEC 2016) is a long-term
goal for Kep Province fisheries. The ACDS seeks to improve the traceability and credibility of fishery
products in Cambodia (SEAFDEC Secretariat 2016), thereby hindering IUU fish catch from entering
markets. These guidelines are aligned with numerous international and regional policies, including
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the FAO Code of Conduct for Responsible Fisheries, the Regional Code of Conduct for Responsible
Fisheries for Southeast Asia, and the Regional Plan of Action (RPOA) to Promote Responsible Fishing
Practises including Combating IUU Fishing in Southeast Asia. Importantly, these guidelines are also
in accordance with the Food and Agriculture Organization of the United Nations (FAQO) International
Plan of Action regarding IUU, which prioritises strengthening controls such as catch documentation
and effective monitoring control (Funge-Smith 2016). Clearly, following this scheme would provide
benefits to Kep Province fishing authorities and fishers, however pervasive IUU activities need to be
addressed before this scheme can be effectively installed. ACDS will also allow a quantitative
monitoring of commercial and possibly non-commercial catch, thereby indicating the likely positive
impact that the proposed MFMA is causing to fishery industries.

Given that patrols for illegal fishing activity are a key action taken to enforce Cambodian fisheries
laws, documentation of these events should be formed as part of the implementation monitoring
carried out as an activity of the proposed MFMA. Details of the encounter should be recorded, such
as the time, date, area, type of illegal fishing technique/vessel, registration number of vessels (if
present), nationality of crew etc. This information would provide crucial feedback on the frequency
and intensity of IUU activities, thereby indicating how successful law enforcement is in mitigating
IUU fishing, as well as shedding light on where, when and by whom these destructive fishing
techniques are occurring.

In addition to this, patrols for vessels disobeying MFMA regulations should be conducted regularly.
These issues could be personally addressed with the fishers or other involved parties, with any
misunderstandings resolved.

Following successful implementation monitoring, effectiveness monitoring is the next step in
tracking the likely marine environmental benefits to Kep Province. An effectiveness monitoring
method within the MFMA would be through the continuation of marine surveys currently carried
out in the region by MCC (see ‘Marine survey data collection’ pp. 44). MCC is currently or has
conducted surveys of coral reefs, seahorse and habitat distribution within the Kep Archipelago.
Collection of such data allows for conclusions to be formed regarding the potential recovery and
expansion of habitats and populations found in this region. For example, MCC could conduct
biannual surveys of seagrass range to monitor the growth of this ecologically significant habitat, as
well as coral reef surveys to monitor the abundance of important fish, invertebrates and substrates.
There is a high likelihood that this data will show a steady regeneration of seagrass and coral reef
habitats, and thus this will potentially greaten the density and biodiversity of marine organisms.
Conservation Zones should be the hotspots of ecosystem recovery but, with high probability, the
‘spill-over’ effect (see ‘Spill-Over’ effect pp. 49) should occur, leading to the expansion of species
biodiversity and abundance throughout the surrounding marine environment. This in turn will boost
ecosystem productivity in the fishing zones of the MFMA for the fishing communities and potential
tourism industries. Given the likely potentiality of this scenario, Conservation Zones and the
surrounding zones would require monitoring via marine surveys to track the changes in fish,
invertebrate and substrate diversity and density.

Indicator species are those used to monitor environmental changes, assess the efficacy of
management, and provide warning signals for impending ecological shifts (Siddig et al. 2016).
Numerous indicator species are recorded during MCC's reef surveys, for example butterflyfish, the
density and richness of which can symbolize the quality of coral substrate (Crosby & Reese 1996),
and seahorses, which show particular susceptibility to habitat degradation (Lourie et al. 2004).
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Clearly, the monitoring of indicator species will be an important component of monitoring the
rehabilitation of marine ecosystems in the Kep Archipelago. Greatening population numbers of
indicator species would strongly suggest that the MFMA implementation and enforcement of
protection by relevant authorities is succeeding in fuelling the restoration of Kep’s ocean.

The simultaneous use of implementation monitoring and effectiveness monitoring techniques, for
instance following the ACDS, establishing MCS and performing marine survey techniques, should
produce a comprehensive assessment of environmental and management actions in Kep Province.
Following establishment of the MFMA, monitoring of Kep’s marine environment will provide
baseline data which can be used to form indicators of progress relative to objectives for the region.
As an example, increases in coral and seagrass habitat, commercial and non-commercial fish density
and diversity, and catch quantity should be primary environmental indicators. Objectives should
state more specific levels of increases, and when reached, these objectives will demonstrate that
positive advancement has been made, after which new objectives can be formed relative to the
indicators. MCC has collected data that demonstrates trends in population growth in fish species
from March 2014 to March 2016 (refer to figure 14). During this period of time within eastern Koh
Seh reef, butterflyfish (196%, p=0.006) and snapper (463%, p=0.06) increased dramatically, whilst
grouper numbers greatened significantly (580%, p<0.01) between 2015 and 2016, and sweetlips
were recorded only in 2016 (refer to Annex 10 for all averages, measures of error and t-test results).

8

2014

2015
2016

Mean (1SE) count per segment
D
—

0 I _
Butterflyfish Snapper Grouper Sweetlips
Fish species

Figure 14: 2014, 2015 and 2016 mean count (+SE) of fish species per 20 metre segment of MCC’s
reef surveys on eastern Koh Seh reef.

These numbers could be used as rough estimates for objectives for Conservation Zones, however
caution is advised given the variability in the environmental conditions, socio-demographic context
and IUU fishing intensity across different ecosystems in the Kep Archipelago. These figures do
indicate the substantial growth in key fish populations possible over a two-year period of protection
against illegal and destructive fishing techniques.
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Monitoring and evaluation is a vital part of any MFMA scheme. Continuing to assess both
environmental health, socio-economic changes for local communities, and effectiveness of imposed
regulations ensures that the plan is working to benefit the region in the greatest way possible. MCC
would recommend annual meetings between all stakeholders in which these considerations can be
discussed and any adjustments to the management plan, made. This gives the opportunity for
numerous MFMA aspects, such as zone boundaries and catch limits quotas, to be enlarged or
reduced in accordance with changes in the previous year.
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IX. Conclusion

With all necessary data now collected, the creation of the Marine Fisheries Management Area and
associated Zoning Plan can be finalised to efficiently protect the fragile habitats and fisheries
resources surrounding the islands of Koh Seh, Koh Pou, Koh Mak Prang and Koh Angkrong.
Encouraging results of reef surveys around Koh Seh each year since MCC began its project on the
island indicate that within one year of protection, fish stocks (particularly predatory species) and
other populations can increase dramatically — a positive outlook for the implementation of the
MFMA. Accordingly, key ecosystems of relatively denser marine stocks, such as degraded and
susceptible coral reefs and seagrass beds, have been identified for more intense protection. The
four kilometre distance from the Conservation Zones to the Multi-Use Zone will enhance the level of
protection, by safeguarding vulnerable ecosystems against the adverse impacts of sedimentation.

Local communities who depend on fisheries for their livelihoods shall be involved in both the
planning and management of the MFMA. Conservation Zones are the highest priority zone in this
draft, however a large amount of area is available for small-scale family fishing. MCC anticipates the
support of such communities as for a number of years many locals have acted alongside the
organisation to attempt to deal with IUU and overfishing.

The significance of an MFMA in the Kep Archipelago will be shown in resultant biological and
economic improvement in the region. Protection from IUU, destructive catch methods and
overfishing will allow for undisturbed environmental rejuvenation within the Protected Zones. In
turn, a great ‘spill-over’ of marine resources into surrounding waters will increase catch over time
for local fishers (see ‘Spill-Over’ effect pp. 49), allowing them to improve their economic standing
using fishing techniques which can be sustained for many years to come. In order to ensure the
progress is continual, MFMA plans will be adaptable and accessible for change each year over a
meeting including all stakeholders and researchers.

Currently the primary recommendation for the MFMA proposes an area of protected coral reefs and
seagrass beds. This would be the ideal mapping of management areas as it allows for greatest
ecosystem recovery within the Kep Archipelago. Through the rejuvenation of trophic levels — from
primary producers through to predatory fish and mammals — ‘spill-over’ of stocks into fishing zones
will bring long term benefits to local communities. With prolonged management and correct law
enforcement, stocks will rise to a level where they can be sustainably fished by generations to come
whilst maintaining a healthy biodiversity and attracting marine ecotourism.
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Annex 1: Questionnaire used in fishing community interviews.

PART 1 - SOCIO-ECONOMIC &DEMOGRAPHICES
iNmSo Hyiug Ag SHUMan(

H1. Family name WWIHAEUNEINUS:

H2. When did you arrive in the village (year)? Ifﬁg‘ijﬁaﬁiﬁjISﬁ@ISiﬁﬁﬁﬁlﬂ fuam?

H2.1 From where (what is your home land)? BRA§aM (AmAnNsH~1SI§am?)

H2.2 why did you leave your home land? 1NS HH A AIGMAIFA A 1AGS?

H2.3 Since you moved here, have more people moved to the village? If vyes,

many?

how

H2.4 If more people have moved here, are they fishermen?

H3. How many family members do you have and live near you nowadays?
IBHATISUEIRAIRUINISIMBWHAUSISSIFA?

Name

e

Age

Gender Ethnicity Religion Language Education Occupation 1 Occupation 2
(M/F) | NSth | anush: . N N
o . M MIiHUI yua8iuis9 gaiuisa
B (Khmer Buddhist g 1
[Saks . Rk (Read/write
ig;, S S Ui ($5$$5) ($5$$5)
Cham (B), Muslim
oy TETEI?H 16d], &where do you & where do you
other’ (M), other Number of sell? sell?

Occupation 3
g2iuiSm

(55559)

& where do you
sell?
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INjHg | IS year N | IOHFMURA ISHRAUAR | ISHRUAE
) (0) (cerveerenn ) NOSNU UaNuisisS | Meanuisis
1=i§am? am? am?
Fl k[ c B[ M]|oO R W
Fl k| c B|M|oO R w
Fl k| c B|M|oO R w
F |kl c B | M]|oO R W
F |kl c B | M]|oO R W

% Where do you sell? 18 HRUANUANUISISam?
e Product is use by the family only: write “family” SiUsRUGNUIsE N

IILEIT B BT

e Product is sent and sold not too far (other island, in province): write the name of

place BUBRRUUMAISISHISHESHIW (FNYIMINHY

QSR Ea b HSI s

Asindien)

e Product is sent and sold in other province or in Phnom Penh: write the name of the
province or Phnom Penh SUaRuufAisiiesigig mum Sainm:

IR IS 8 TR SHINM

e Product is sent and sold to another country: write the name of the country
ROsARUUMIsiiFiuisa: Ui

» Do you want your children to become fishermen or attend to high education?

> Have you ever talk to your children or family about marine conservation? Yes No
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PART 2 - FISHING PRATICES

IgmSh uRgMNISanS

F1. Are you or member of your family is a fisherman? Igiggﬁ“

TR AFENNIUHANME NS UISaNSIgS1S? ClYes tnS/oney
LINo 1S
IF NO i0is: F.1.1 Were you or a member of your family is a fisherman before? Iﬁj:—g‘r‘—]‘

TR AFENUIHANENITZUISSMUNYSTs? [yes tns/oiwg

CINo 1S

IFF.1.1: NO S Skip all in questionnaire UENUMi&ss

IFF.1.1: YES $GTNS:  F1.2.1 Are you still fishing nowadays? 18 euigHMisiisSansTis? yes

CNS/Ged ONo 1S

IFF1.2.1: NO 101S:  F.1.2.2 when and why did you stop? 18 (WUISaNSHIHAINUAM

WS o SMWUISaNS?

F2. What are the fishing gears that you use nowadays? 18 DigHMO[CnIgURIANG?

F3. How long that you use this gears? i AT gUMIMNIR UHRONIWNUUHStiw?

F4. What is the gear that you use before? When and why you stop that last gears?

immuagsgaiaumiing? inuam SHYUINSETSNMER MUY
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F5: Detail on boat and fishing gears mﬁﬂfﬁﬁﬁifﬁgﬁ“ SHguUMIMISNS

Type of boat Number of Number of Are you: 184/ Type of fishing gear: Species you want to Your fish for:
: H: :

boat engine and Owner of the boat [uiEsguUMIAN catch: RUISENS

Uisnssn . T e - o
[k < wes | ¢ power NENISH (o) ISANS: line [UiAsIRiuGIy HRNU,

S orsepower = v ) o

- HP) _ and/or ciptaln USTGISH (), TS fish [53 (F), family [ET 60N

| TERIUNSA | U () ornets | Shimp UEN (s),crab | (F) or to sell

tusuiiy ((;) or crewﬁmember sinmm ) Y (0), octopus U™ (m)?

[y -~ oo
S INGSIRgH Y7 (0) other
° ° " ?
A (CM)? L
NS
Paddle-boat o C CcM L T N F S C 0} F M
SHMIGE
Long-tail boat (0] C C™M L T N F S C 0] F M
SHM S W
Trawling boat (6} C CM L T N F S C 0} F M
PARRY
Other boat (precise) 0 C @Y L T N F S C 0 F M
SHINJHY(UENA
)
F5.1 If you sell your products to somebody outside the island, do they sell them to other
people? If so, where are the products sold?

F5.2 Do you use the fishing gear “only one gears for full of the year or more gears for your fishing
trip for full gear or changing the gear by the season of the highly of catch for each species or what

other ............ ”?
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IRHM{OAIZURIANISANS “IRYW{ULAR SINMO &
HGMISANSUIISZUMNIANISANSIES

TINAUIZURIANISANSISTMUISAR NS AN S{UIR SAMU AT U?”

F5.3 How many people work on the fishing boat?

F5.4 If you are the owner/captain, how many people work for you? Are they relatives?

F5.5 Where do you get your bait? What is the bait?
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F6: Detail on fishing gears UASIUEUMIMISANS

F6.1 if fishing with line: 10H™ISIMSIONZGISH

Type of line Number | Number | How long do you go fishing when
[UIRSUSGISH of line | andsize you use lines?
(squid line, . hooks _ _ .
. GSSI IﬁHﬁILUIUJiIﬂmUS‘ISﬁt&ﬁWJ
octopus line B . = R
GSS
mgoisHegm, | X & ISaNS?
. e
long line v
Sds\

USTGISHUN, )

If you leave the line and pick it up later
(octopus line for example), how long do you
line in the water?

wasiGgRsmAIsSHimu
isisnuussi§uisianiim?

1-2 2-3 4-5 5-6 6-7 7-8 8-9 %
hours hours hours hours hours hours hours day day days days

-

1-2 >2

9 159 cigl | &1 | Digd ) a % 9 | 9isi| 10

9 L] cigsl | &1l | 91 ] G %

isi | 1l | ®ig | olg | aig | 1si | 1 = ig | big | wdl

big | mig gig | &iy Big
1-2 2-3 4-5 5-6 6-7 7-8 8-9 % 1 1-2 >2

hours hours hours hours hours hours hours day day days days

©
e

q
=

isi | sl | @ig | olg | wig | 1si | 1 = ig | big | wi
big | mig cig | gig big
F6.2 if fishing with traps: i0HAISansOU
Type of traps Number of If you leave the line and pick it up later (octopus line for
[UISSUU (fish traps example), how long do you line in the water?
traps ﬂJ’ULﬁm, crap . a e . .
GSSMUU LUﬁJSiUI;IﬁQL’U‘Iﬁ,
traps-wood or metal “ o ; o -
o~ 1/IWINUU[1ISUISTanIim?
wumy-i i -
2™, squid
traps........
72day l1day 9 | 1to2days More than 2

NS
g
Jwa

91giliy | dayilBrufibic

Yday lday 9

NS
s
R

1 to 2 days More than 2
oisiig days
benoig
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F6.2 if fishing with net 10HMISINSI{OUHA

Type of nets Bottom (B) Number | Length of each | Size of | If you leave the line and pick it up later
[UIRSYHA (fish or surface (s) of nets nets (meters mesh | (octopus line for example), how long do
nets B[S, crab net? . or kilometers) | you line in the water?

' GSSy SUA™
nets 5™y . " o . . o o . ,
o usuchs = U egmem S [USIUHASINA,
HSHY - e o o . o~ -
trawl net) 1784 Tigul? utwe (U8 idiwsinuy s si§uisianifm?
) TAgIY)
B S Yday 1 1to2 More than
e | i day days 2 days
1 » »
10 V2 T,ic:/a’ 9 IE& - -
91sila 1uaInla
ig ig
B S Y2day 1 1to2 More than
o | g day days 2 days
1 » »
i % ig | 9ig | 91gil o
. 1UeInla
QY .
iy

F7. How much do you catch per fishing trip?

IHINUISMISMNSUWEHHRTSRUISINSUSIS?
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F7.1if fishing with line i01StnsisnwiSugsisy

Type of | Species you How much do The month that The month that Do you catch:
line# 1 catch the you usually highly catch. How lower catch. How less than
most catch much you can much you can before or more
. (kilograms)? catch? catch? than before?
uis [UIsSiku _ N . . . Why?
Sg HRiadis | inEgmy B8 AMI& U B8 ami& Uy
SISy Ut S AEIUUSS IMSISIIUl 1MSiSig)n Itz iainalEivy
#9 AgMy? Wwismisans | wwismisans | SiSSWmAy
UHOISUSISA | gHoISUSISA S
S|rMy? S|My? THoMEYSs?
Species 1: Month Month Less More
uiss 9 . . 86 | USS
i =]
Species 2: Amount Amount
uisS | _ _
uTenan uionan Reason
guing
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Type of | Species you How much do The month that The month that Do you catch:
line # 2 catch the you usually highly catch. How lower catch. How less than
most catch much you can much you can before or more
. (kilograms)? catch? catch? than before?
uissS USSR _ . ) . ) Why?
SISTep HATERTS IBNMEYMY | 1I818AMIKUUIA | 181SAMIRUULs
Sy U S ﬁmi_'ﬁ_";gwsﬁ S18eIUI S18:8]8 Iﬁm‘;—gﬁmﬁm
#9 S|My? iuwismisas | iWwismsans | SiGsSway
gHISUSISA | uHiSUSISA S
SiiMy? Siiy? THoMAYSs?
Species 1: Month Month Less More
uiss 9 . . 86 | 1SS
i =]
Species 2: Amount Amount
uiss . ,; _
uTenan uTenan Reason
guing
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F7.2 if fishing with traps 101SansisnwiGuu

Species you How much The month that The month that Do you catch: less than
catch the do you highly catch. lower catch. before or more than
most usually catch How much you How much you before? Why?

. (kilogram)? can catch? can catch? - ‘ _
uisSis IBHAGTIUTISIGS™
UH™IEH iIdmmgm | idieamisuu | iSieamisuu Hys THomngs?
iscUcH HEUY IS SISIUl 1MS1SI8)N

S SISAGM | Wwsmisa | iwismisan
u? SUHMSUS | suHcisSUM
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Species 1: Month Month Less 80 More IL&S
[uiss 9 . B
18 18
Species 2: Amount Amount
ulsS | _ _
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F.7.3 if fishing with nets 10iSansimnwifun

Species you catch
you catch the

How much do you
usually catch

Do you catch: less
than before or more

Type of net most (kilogram)? The month that The month that than before? Why?
#1 highly catch. How lower catch. How
[uiEsigugs | ISMSgMygs much you can much you can idgRuoTsys
UIRSEHA | o o . o o
Lk IHHIEGIUS | SIUURISAY] catch? catch? SMHYS
9 oa
# S my? o o oo o IMGNMEYS?
IRigamizuuis | 18igamisuu '
SAESH IMSiISI8)N
WMWIGTMiSSs | NWismisSans
UHISUSISA | uHiSUSISA
S e? SIme?
Species 1:
[uins 9 _
Month Month Less B 5 More
o . ss
12 =
Species 2: Amount Amount Reason giuiuei
[uiss - o L]
uienn Ui
R
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Species you catch
you catch the

How much do you
usually catch

Do you catch: less
than before or more

Type of net most (kilogram)? The month that The month that than before? Why?
#2 highly catch. How lower catch. How
uissizugs | ISmugmygs much you can much you can imgAmuUTSyS
uiEsER | o . . o o 5 5
imnHisuUoh IUUSISAY catch? catch? SMHYS
9 e
# S my? o o . o IMGMHYUS?
I_IsMMIRUUIS | 18i2amisuu '
SASSH 1MSiSig)N
WMWIsmMiSs | WNWismisSns
HHOISUSISS | gHISUSISA
gime? gime?
Species 1:
uiss 9 _
Month Month Less 8155 More
. B ss
ig ig
Species 2: Amount Amount Reason giuiue
LRLERA K - o ] e
uTeon uTe
P
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PART 3 — EDUCATION OF PEOPLE ON THE ADVANTAGE OF FISHERY RESOURCE

3AS m Sis:Fmunumssisiutnsuiuny SisssSm SN URU

F7. If you go fishing: Do you think that because of making the Community Fishing Area, Conservation

Area, so there more fish/crabs/squids than before? [ Yes [1 No [ Same

wasiGgmishisans: graamusimIunIdauonsuSISans, SUSHAIRPINNY

IEUSiWauUl (& Mo Rngs? 0O ocis/oeg O s O goen

F8. How many days per week do you go fishing (average)? [J1to3 days [ 3to5days L1 5
to 7 days

pHTwcIIsgRiISsUSISig (wuge)? Doiwsimigd misieig O &1si

F9. What do you think are the main problem in the area of sea?

IBgRASMUMaISH8izmSaeSIiSisusuyg(s?

[ Destructive fishing techniques FIIUSN NI WUIGAISUISANS

[ Foreign illegal fishing and poaching (poaching: Vietnamese boats)

MISMNSSGNUAUNSH SHMIGNUEMINWSNTGNU (ISINS8tNU; gMti]saamy)

[J Anchoring on the coral reef: destroy where the fish can reproduce

MRS MILUMNS: UshmauSTR (RS

~b o~

O Conflict between fishing boat and tourist boat SRIANNHSHISENS

SHgMISITINN

O Conflict between small fishing boat and big fishing boat, Example: traps are broken or

destroy by bigger fishing boat with big fishing gears like trawl ....

SNINHSHISANSHGI SHSHMISANSEI Ui WUEiumm
SHOAINWANISHISANSTED W SBUMINNGT 3Gth gRguti8y
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[ Pollution, Example: garbage thrown at sea, dirty water.... ‘Fﬂﬁjl?”! U: 9Ny §‘ﬁ“ﬁ‘§?§?

[ The Fisheries law is not well enforced / the police does not control often enough

MIHSIHSONURUNUISTENSATE / UliSHS/aE st Sunsinmium

[ Climate change UTIU N MeItN 8

F10. Is there any illegal fishing in you village or fishing community or another area of KEP’s sea? [

Yes [ No

IS SUSITNISANSISIAN 88 sy SISaNS

<

Hausamuunsingsuygsiesinuiis? O os/oe [ 1S

F11. What is the illegal fishing that occurring in you village or fishing community or another area of

KEP’s sea?

ISHISUSITNISINSHISUESISIAN 86 unsuSIiSsS

<

HHUSIMYUWISIHRuY[SI188T[U?

O Trawl in the shallow water ST HISHMNFA [ Small mesh net HR[FH SN G

Electricity MIt{OHEIS (557%) [ Long trap that have small mesh (look like mouse tail)

UURSWHSI

L] Other 15§jH9 ...............

F12. How often that the illegal fishing occurring in you village or fishing community or another area

of KEP’s sea? (Days in week or month)
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IAEISUSIUNISINSESISIHH 56 nnsAgS1Sans

<

TAAUSMMuWISIfgRug[SieninU ATeam? (gaHocl)

(] Trawl in the shallow water SHHSHNHA

L1 Small mesh net BHR[MSNES

O Electricity mMIOHAS ($)

L] Long trap that have small mesh (look like mouse tail) WU SN g1

L] Other 1%§J589 ...............

F13. F13. Having a conservation areas for......(fill in the blanks below)

InHAEHIsSY WafuidmiMWESHUSHAIN] S lglud]s oy

niMmEmA?

F13.1 ..seagrasses are [1Beneficial [Not Beneficial

Explain:

[1Don’t Know

F13.2 ...coral reefs are [Beneficial = [Not Beneficial

Explain:

[IDon’t Know

F13.3 ..mangroves are [IBeneficial [Not Beneficial

[1Don’t Know
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Explain: As long as electric gear is allowed everything would stay the same

F14. Do you need to have conservation area like sea grass, coral reef and also mangrove area?

ISHAGHUIESINWESSUSHAIN] 3G 1arlauy(s g SHinmmums? [ ves
s/l [ No 1S

F15. Is there any conservation area of sea grass in you village or fishing community or another area
of KEP’ssea? [1Yes [ No
IS SMIHAINLIY[SISIE Y 56 Ay SI1SanS

<

HAUSINNNSIGMesIRuUNS? O cns/oaa [ 18

If yes, where is it: 1Otns 191818 am?

F16. If have, is there any anti trawling block that drop in the sea grass area in you village or fishing

community or another area of KEP’s sea? []yes [ No

it s iIdmsmIsAUHUNIEMNISISUSIgug[sisIins 86 vnsusSisms

<

THAUSINNNSIGMesIRUNS? O s/ [ 18
F17. Do you know how the statuses of sea grass in you are village or fishing community or another

area of KEP’s sea? [ Better [1 Good ] Small destruction [1 Big destruction

ISHASHISY IR SMNSUSIgluy[SISInS 88 nnsusSiSans

TSIARAUSINNSIHM e IRUN SHMNSSGIYGISR

O wuicdi 0 @ 0 ensmiomm&sss [0 snsmivmsmo St

~ o

F17. How much do you understand about the advantage of sea grass to your fishing? [ Better

[J Good [ Medium [ Poor [ Very poor
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ISR SMIUERATIMMH A UinESissuSigly[sSim:MitSans:

ugs? O ouied 0 w0 vnju 0O 18pw O 18pwsisamal

F18. Do you know where is the coral reef area in KEP’s sea? ﬁﬁgﬁigm

idsusmoisinrieginumsisiSam? [ ves chis/oeg Ll No 1S

If yes where is it: 0t S 181s1§am

F19. How much do you understand about the advantage of coral reef to your fishing? [ Better

O Good [ Medium [ Poor [ Very poor

ISgAT SIS RATaMMHAA Ui SissusSmgdim:minsasiusg™? O

wiuied 0 w0 uge O 1gpw [0 igpwsidama

F20. Have you ever known about the status of coral reef that how is it? [ Better [ Good [

Medium 0 Poor [ Very poor
ISHAEHISY IS SMNAUSHG ISIFHIEdIRUSMNESIgTiEn

O wjuiedi [ good ¥ [ enSAIUMNMMSAGEG [ snsSmMIUMMG S
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F21. Is there any conservation area of mangrove forest in you village or fishing community or

another area of KEP’s sea? [1ves [ No

B SAMIHAINSUSITNIMEMMSIHN 58 unsayuSISInS

MisigususSigYIsigmesinuns? Ocoas/ced [ 1S

If yes where is it: 0TS 181s1§am

F22. How much do you understand about the advantage of mangrove forest to your fishing? [l

Better L1 Good [1 Medium [0 Poor [ Very poor

ISHAT SMILUSARTAEMMA AU SisSSUSINIMAMASIM:MIISaNSIUN

e O euwwd O w0 usje O igpw [ igpuwigisames

F23. Do you know, what is status of mangrove area in you village or fishing community or another

area of KEP’s sea? [ Better [1 Good [ Medium [ Poor [ Very poor

ISHASMISY IHSMNIPIMAMASUSISIGH 56 vnsusSiISans

TSIARAUSINNSIHM e IRUN SMNSSGIYGISR

O wuieds [ good U [ enSAMIUMMAGEG [ snSMIUMMME S

F24. Have you ever heard about the crab bank? IS HRmUMGAMIUIRSEIsIMuns? [

Yes ThS/G1td [] No 1S

F25. If yes, is there crab bank in your village or in your community? igons

IPEISEMIMUISIHRUNSRUSHATS? ] Yes TNS/T ey ] No iS
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F26. How can we processing it? 1518 S1SIMINSGIYS?

F27. Do you know, what is the advantage of crab bank?

RS afmnuinnksisssisnImuns?
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=

=10

F28. Do you know what aquaculture is? 18 HRTUER TilisthFonTiyjsy

(FISHiuisinuss)?

F29. Do you want to have and participation in crab bank in your village or community?

IRHAGHIMNWE S SHGUIURRSEIMIMUNS? [1 Yes TS/ ey O
No 1S

F30.Do you have any relatives working in aquaculture farms?

o

IdgAmUSMAgUusIfsISHNTIysg (MisHioisinonsm) fis? O ves ths/oeg

=3 QY

] No 1S

Yes: where? What culture? 10tn s/ idisisigHam? iiwsSMiuf?

p=~3

F31. Would you like to know more about aquaculture? 1B HAGHSIHGUISUNTYAY

(FiSimsigusm)? Oyescnsg/oieys [ No 18

F32. Would you like to work in an aquaculture facility instead of fishing?
ISHAGHEISMIMARUSIASISHNTIYjSY (FMISHiuSIaRSH) iR umnmnwgn
NS UIHWMIISANS?

[ Yes TS/ ed 1 No iS

F33.What aquaculture would be interested in? 1ENTHUJAY (FUSHIUISIHRSEH)

flanisugsocumiga?
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F34.Would you like to aquaculture blue swimmer crabs in your community?

ISgAGHISTIYRgmyi: (MISHiamoin) 1SIRa8yans? [ ves tis/oed [

1]

No 1S

F35. What is your idea on the fishery status in KEP’s sea like illegal fishing, status of sea resource

ISHATSASHINUUEG UM SMNNURUISIHHIRSUY[STRUTS G

USIUISINS aNSMNESWSHY(S ?

F36. What is your request?

o

IRHATISHMNUNIGGUMNSMNRNURUISIHRIZSug(sinuns?
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Do you sometimes go swimming? ves

YES: Do you wear a mask? ___ no

YES: Have you ever seen the coral, fish and crabs underwater? __ yes

NO: Would you like to?

NO: Are you comfortable in the water?

YES: Would you like to see the coral, fish and crabs underwater?
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Annex 2: Survey sites from MCC'’s research (MCC 2014; 2015) around
Koh Seh.

Island I CoralReef | SeagrassBed —— Survey Sites ol | 200m )z
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Annex 3: Survey sites from MCC’s research (MCC 2014; 2015) around
Koh Mak Prang.

Koh Mak Prang

v
Island I Coral Reef —— Survey Sites ol | 100m 4
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Annex 4: Survey sites from MCC’s research (MCC 2014; 2015) around
Koh Angkrong.

Koh Angkrong

Island I Coral Reef —— Survey Sites ol | 150m A
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Annex 5: 2015 and 2016 mean fish abundance for eastern Koh Seh
reef:
Mean values are the average number of fish recorded per 20m segment of the survey transect

line. RES = Reef Edge South, REN = Reef Edge North, RE = Reef Edge.

FISH:

Eight
Banded
Butterflyfish

Long-
Beaked
Coral Fish

Other
Butterflyfish

Butterflyfish
total

Golden
Rabbitfish

Virgate
Rabbitfish

Java
Rabbitfish

Rabbitfish
total

Scatfish

Sergeant
Fish sp.

Spanish
Flag
Snapper

Black-Spot
Snapper

Other
Snapper

Snapper
total

Monogram
Monocle
Bream

2015

MEAN RES:

0.33

7.50

0.42

8.25

0.00

0.17

18.50

18.67

0.00

15.00

0.00

0.00

1.58

1.58

0.00

2015

MEAN REN:

0.42

4.08

0.58

5.08

0.00

0.17

13.42

13.75

0.00

10.92

0.00

0.00

1.42

1.42

0.00

2016

MEAN RES:

0.58

2.42

1.00

4.00

0.00

1.42

2.00

3.42

0.83

20.75

1.92

0.67

0.00

2.58

1.17

2016

MEAN REN:

0.33

2.33

1.42

4.08

1.75

28.50

20.08

49.33

1.58

19.92

2.58

5.25

0.00

7.83

1.25

2015

MEAN RE:

0.38

5.79

0.50

6.67

0.00

0.17

15.96

16.21

0.00

12.96

0.00

0.00

1.50

1.50

0.00

2016

MEAN RE:

0.46

2.38

1.21

4.04

0.88

14.96

11.04

26.38

1.21

20.33

2.25

2.96

0.00

521

1.21
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Whitecheek
Monocle
Bream

Bream
Total

Emperor
Trevally
Jacks

Mullet

Orange-
Spotted
Grouper

Blue-Lined
Grouper

Chocolate
Grouper

Honeycomb
Grouper

Other
Grouper

Grouper
10-20cm

Grouper
20-30cm

Grouper
30-40 cm

Grouper
40-50 cm

Grouper
>50 cm

Grouper
total

Sweetlips

Cleaner
Wrasse

Weedy
Surge
Wrasse

Other
Wrasse

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.08

0.00

0.00

0.08

0.00

0.00

0.08

0.00

0.08

0.42

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.08

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.83

0.25

0.00

1.33

0.75

0.08

0.50

0.42

0.00

0.00

0.42

0.50

0.00

0.08

0.00

1.00

0.00

2.92

5.08

1.75

0.33

1.58

0.58

0.00

1.33

2.75

0.17

0.42

0.75

0.08

0.00

0.75

0.50

0.08

0.08

0.00

1.42

0.08

1.25

4.17

2.50

0.00

0.00

0.00

0.04

0.00

0.00

0.00

0.04

0.00

0.00

0.04

0.00

0.00

0.04

0.00

0.04

0.21

0.00

0.00

0.00

0.00

0.17

1.21

0.42

0.00

1.33

1.75

0.13

0.46

0.58

0.04

0.00

0.58

0.50

0.04

0.08

0.00

1.21

0.04

2.08

4.63

2.13
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Wrasse
total

Sweeper
Cardinalfish
Toadfish
Catfish
Seahorse
Needlefish
Boxfish

Filefish

Carpet
Blenny Eel

0.00

23.33

52.25

0.00

0.00

0.02

0.00

0.00

1.50

0.00

0.00

7.00

42.83

0.00

0.00

0.00

0.00

0.00

0.33

0.00

9.75

91.50

74.50

0.00

0.00

0.00

16.42

0.00

1.42

1.08

7.92

44.67

62.33

0.08

0.08

0.08

0.42

0.08

0.58

0.92

0.00

15.17

47.54

0.00

0.00

0.01

0.00

0.00

0.92

0.00

8.83

68.08

68.42

0.04

0.04

0.04

8.42

0.04

1.00

1.00
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Annex 6: 2015 and 2016 T-test results for fish species within eastern
Koh Seh reef:
Significant differences are highlighted in yellow (increase 2015 — 2016) or green (decrease

2015 —-2016). RES = Reef Edge South, REN = Reef Edge North, RE = Reef Edge.

2015 - 2016 2015 - 2016 2015 - 2016
FISH: RES: REN: RE:
Eight
Banded
Butterflyfish 0.728690044 0.868273624 0.82714
Long-Beaked
Coral Fish 0.012089171 0.078698157 0.005983
Other
Butterflyfish 0.398675595 0.341575084 0.149583
Butterflyfish
total 0.017035009 0.385504929 0.022366
Golden
Rabbitfish #DIV/0! 0.113403916 0.143084
Virgate
Rabbitfish 0.209837682 0.006947902 0.047654
Java
Rabbitfish 0.052720344 0.666540978 0.559112
Rabbitfish
total 0.065547676 0.015671595 0.392676
Scatfish 0.116116524 0.147035139 0.027155
Sergeant
Fish sp. 0.179774805 0.175771663 0.036804
Spanish Flag
Snapper 0.019416074 0.000303459 1.48E-05
Black-Spot
Snapper 0.373900966 0.10406269 0.084892
Other
Snapper 0.012072544 0.201555456 0.007315
Snapper total 0.348641139 0.062948401 0.051656
Monogram
Monocle
Bream 0.00219213 0.074201482 0.000596
Whitecheek
Monocle
Bream #DIV/0! 0.01613009 0.073388
Bream Total 0.131777567 0.02696532 0.004521
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Emperor
Trevally
Jacks

Mullet

Orange-
Spotted
Grouper

Blue-Lined
Grouper

Chocolate
Grouper

Honeycomb
Grouper

Other
Grouper

Grouper 10-
20cm

Grouper 20-
30cm

Grouper 30-
40 cm

Grouper 40-
50 cm

Grouper >50
cm

Grouper total

Sweetlips

Cleaner
Wrasse

Weedy
Surge
Wrasse

Other
Wrasse

Wrasse total
Sweeper
Cardinalfish

Toadfish

0.158302423
#DIV/0!
0.190034125

0.373900966

0.373900966

0.066766545

0.007490434

#DIV/0!

0.373900966

0.007490434

0.025721421

0.373900966

0.373900966

0.373900966
0.155016211

#DIV/0!

0.00327091

0.000955054

0.028234289
0.001686149
0.043618571
0.336402711

0.373900966

0.057235231
0.373900966
0.116116524

0.313080396

0.116116524

0.066766545

0.060169847

0.373900966

#DIV/0!

0.060169847

0.025721421

0.373900966

0.373900966

#DIV/0!
0.049071933

0.373900966

0.044708587

0.000156765

0.06862504

0.002462454
0.006272329
0.021049037

#DIV/0!

0.013618

0.340893

0.019838

0.176792

0.049332

0.003293

0.003507

0.340893

0.340893

0.003507

0.00027

0.144928

0.340893

0.007807

0.340893

0.00124

1.45E-07

0.002642

1.57E-06

0.006826

0.063992

0.340893
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Catfish
Seahorse
Needlefish
Boxfish

Filefish

Carpet
Blenny Eel

#DIV/0!
#DIV/0!
0.199578683
#DIV/0!

0.931078531

0.00020204

0.373900966

0.373900966

0.131777567

0.373900966

0.25081536

0.191179987

0.340893

0.340893

0.189182

0.340893

0.876594

0.003738
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Map A showing the most preferable MFMA zoning plan.

Annex 7

Island
W Coral Reef

- Recovering Seagrass
Bed

Damaged Seagrass

-
Bed

"~ Conservation zone

« Family-scale fishing
zone

= Multi-use zone

= Buffer zone
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Map B showing the intermediate MFMA zoning plan.

Annex 8

Island

m Coral Reef

- Recovering Seagrass

Bed

Damaged Seagrass
" Bed
“=* Conservation zone

- Family-scale fishing
zone

= Multi-use zone

=* Buffer zone
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Map C

Annex 9
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Koh Seh eastern reef 2014 - 2015 - 2016.

Species 2014 MEAN 2015 MEAN 2016 MEAN
Butterflyfish 2.0625 6.66666667 4.0416667
Snapper 1.125 1.9375 5.2083333
Grouper 0 0.20833333 1.2083333
Sweetlips 0 0 0.0416667
Species 2014 STDEV ~ 2014SE  2015STDEV 2015 SE 2016 STDEV
Butterflyfish 0.42695628 0.213478 2.1075262 0.860393967 1.11149299
Snapper 1.4505746 0.725287 1.06800047 0.436009365 3.9636368
Grouper 0 0 0.40052049 0.163511807 0.62081935
Sweetlips 0 0 0 0 0.10206207
Species T-test 2014 vs. T-test 2014 vs. T-test 2015 vs.
2015 2016 2016
Butterflyfish 0.002496037 0.005725654 0.022366151
Snapper 0.401758912 0.056083397 0.152087565
Grouper 0.25862864 0.005025605 0.00780686
Sweetlips #DIV/0! 0.363217468 0.340893132

Annex 10: Mean fish abundance, error measures and t-test results for

2016 SE

0.453765
1.618148
0.253448
0.041667
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