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Executive Summary: English

1. Introduction

Background

Considerable debate persists over the various forms of management that are
appropriate for areas of the Tonle Sap Great Lake, particularly where fishing lots and
conservation areas overlap. This project aimed to review the overlapping Battambang
fishing lot 2 and Prek Toal Core Area (PTCA) to better understand the conservation,
commercial and socio-economic importance of the current management regimes. We
then make the first step in developing recommendations for adaptation.

The Tonle Sap Lake is one of the most productive freshwater ecosystems in the world.
It is extremely important for Cambodian people as a source of food and income, and is
recognised as of immense biodiversity value. The Tonle Sap Biosphere Reserve is
divided into a number of different management zones including three core areas, of
which the PTCA is most significant for biodiversity. At the same time, the lake is
divided into fishing lots (large commercial concessions controlled by private operators)
and community fisheries areas. All three of the core areas overlap with fishing lot
boundaries to some extent, but the PTCA is completely contained within fishing lot 2.

The core area of a Biosphere Reserve is defined as an area devoted to the conservation
of biological resources and of the ecosystem. However, the Department of Fisheries
(DoF, now Fisheries Administration, FiA) had previously held jurisdiction over the area
and changing the status of the core area was seen as a severe contravention of their
authority. After negotiations between DoF and the Ministry of the Environment (MoE)
an agreement was reached including a number of significant compromises, including
the continuation of the fishing lot system, even when they overlap with core areas.

In principal both government agencies, the MoE and FiA, have overlapping
responsibility for the PTCA. In reality the core area has effectively remained under lot
management, with all conservation and tourism activities in the area dependent on
authorisation from the lot operator. Whilst this has hindered conservation efforts in
some instances, the system has one critical compensatory dimension: comparable
areas of freshwater swamp habitat have been persistently and unsustainably exploited
throughout the region and PTCA’s exemption from this destruction is almost certainly
due to the existence of lot 2. The lot operator allocates vast resources to the
protection of the lot, effectively limiting habitat loss. The resources available to
conservation or government agencies to manage access and use are tiny compared to
the finance, manpower, boat and firearm resources of the lot operator.

Although conservation and private enterprise objectives overlap when it comes to
habitat protection, they do not completely coincide. In addition, the current
management system has few benefit sharing mechanisms with regard to the local
communities and demands no accountability on the part of lot operators. As a result of
these deficiencies and the perceived dichotomy between the core area functions as
sanctioned by Royal Decree/UNESCO and the current commercial fishing lot regime,
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the future of the fishing lot is uncertain. An agreement was reached between the
Government and the ADB, advocating the abolition of all commercial enterprises
within the designated core areas by 2010: “The removal of fishing lots from the core
areas would signify the Government's intention to meet the obligations that are
embodied in treaties and conventions, and work toward the goals of the Seville
Strategy for Biosphere Reserves, 1995” (Tonle Sap Sustainable Livelihoods, 2 prodoc).

An alternative view is that if the current management system for lot 2 is revoked, the
consequences for the PTCA wildlife and fish would be catastrophic. Without the
protection of the lot operator, PTCA would revert to de-facto open access situation
and become vulnerable to the same extreme harvesting pressures and habitat
degradation seen elsewhere. Under these circumstances, it is predicted that the MoE
monitoring team responsible for the success of the current conservation measures
would rapidly be overwhelmed by outside pressures and it is unlikely that either
Government or conservation agencies would have the capacity to restore their value.

Project objectives and components

This project aims to propose a new model for integration of commercial, community
and conservation objectives in fishing lot 2, balancing the needs of a core area for
conservation with maximising long-term sustainable commercial management of
fishing lot 2 whilst promoting local distribution of benefits in a manner that is as
equitable as possible. One potential solution involves the creation of a smaller Prek
Toal Conservation Area or Fish Sanctuary (hereafter “Prek Toal Sanctuary”) within the
PTCA, in which human activity would be strictly limited to activities sanctioned by
Royal Decree (including no commercial fishing). This proposal was examined including
identification of the key areas for biodiversity within the PTCA, and the information
used to suggest tentative boundaries for a potential Prek Toal Sanctuary. The impacts
to commercial and local fishing of this potential Sanctuary were then investigated.

The project was divided into five research components:

e Assessment of the ecological and conservation value of the PTCA/lot 2 and
proposals for the boundary of the new Prek Toal Sanctuary.

e Assessment of the value of commercial fisheries within lot 2, and subsequent
impact of management changes (including the new PT Sanctuary) on the
commercial viability of lot 2.

e Assessment of the distribution of socio-economic benefits to local communities
and stakeholders under the current system. Results used to examine the potential
impacts on local communities of proposed management changes.

e Investigation of the impact of upstream development on fishing lot 2 and PTCA.

e  Comparison between outcomes under the proposed Prek Toal Sanctuary and
alternative management regimes.

2. The ecological and conservation value of the Prek Toal Core
Area and Fishing Lot #2

The core areas are considered to represent unique ecosystems marked for long-term
protection. The PTCA is recognised as a site of global conservation significance,
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primarily due to breeding colonies of some of the world’s most threatened waterbird
species, as well as being an important area for reptiles (including Siamese crocodiles
and water snakes), mammals, fish and other birds.

Many existing data sources on the conservation priorities of the area were analysed to
assess the conservation value of the PTCA and to propose boundaries for a new Prek
Toal Sanctuary. The boundaries proposed are smaller than the current core area, but
encompass the bird colonies, preferred crocodile habitats and some key rivers. We
suggest that the area outside the proposed Sanctuary, including the lake shore, remain
under lot management, creating a protective but commercial “buffer” zone. Inside the
Sanctuary, habitat disturbance and human intrusion would be minimised and so
conducive to increasing bird and fish populations throughout the area. The Sanctuary
would be a no-use area (except monitored ecotourism), prohibiting commercial fishing
and other human uses. It is anticipated that as the Sanctuary would be effective for
both fish and wildlife, both the FiA and MoE would provide full support, creating a
mutually beneficial solution to a longstanding contentious situation.

3. The value of the commercial fisheries

The relationships between fishing areas, the lot operator, sub-lessees and local fishers
were investigated. The economic value of areas in lot 2 inside and outside the Core
Area and proposed Prek Toal Sanctuary were assessed to ascertain the economic and
commercial impact of any changes to the management regime within the fishing lot.

Lot management and operations calendar

Lot 2 has been classified as a ‘research and development’ lot since 1996, thus
bypassing the normal auction process, with the government selecting the
leaseholder(s). These lot operators then fish the area themselves, or sub-lease out
sections to other fishers. From 1996 — 2009, lot 2 has had two joint leaseholders
holding one lease, which was renewed in 2009 for five more years.

Fishing practices within the lot vary between seasons:

e Closed season (July — September): The lot is closed for commercial fishing, but
open to fishers using traditional gears. Many fishers due do use traditional gears
during this time, but an equal or greater number use bors or arrow-shaped traps,
an illegal medium-scale gear. The closed season officially runs from 1* June — 31"
October, but in reality fishers say they have access from 1** July — 30" October.

e Open season, high water (October — mid-January): Lot operators allow a number
of bors to continue for a fee. A fence contained large fish traps is constructed
between lot 2 and the adjacent lot. Family fishing gear is no longer allowed,
except for some water snake fishers and residents of Prek Kantiel, who pay a fee.

e Open season, receding water (mid-January — March): In January, when the water
levels are low enough, outer fences (36km x 3m) are placed into the lake ~1km
from the shore. As water levels decrease, the fence channels fish migrating out of
the flooded forest to the lake into five capture pens, placed along the fence.
When the water levels have fallen enough, similar barrages are put across the
streams of the lot. In addition, bors are set up along the lake shore (inside the
fence), with their owners paying for a sub-lease.
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e Open season, low water (April — June): When water levels are lowest and much
of the lot is dry, there are many dry season lakes and pools in the watershed of
each of the streams in the lot. These serve as refuges for the non-migratory fish
species such as snakeheads, and are usually sub-leased (and sometimes sub-sub-
leased). Fish in these areas are caught during ‘dragging’ operations, made more
effective by lowering the water levels (usually by pumping). Snakehead fish are
able to survive in oxygen-poor water conditions, so after dragging, the remaining
water and mud is usually electrocuted to harvest the remaining fish.

Throughout the year, the lot is patrolled by the lot operators’ staff, in conjunction with
FiA inspectors, local police and military. During the open season, the lot operator has
about 15 armed men with boats patrolling the streams. Each entrance to the lot is
guarded and a resident armed soldier protects each outer fence pen. The protection of
the upland lakes and pools is the responsibility of the respective sub-sub-leaseholders.

Fish catch

Fish harvests were monitored from July 2008 to July 2009. Data were collected daily
from a sample of fishing gears within lot 2 on the weight, species, price sold and
destination of fish harvested, fishing gear, village and number of fishers present, and
details of fees paid. Data were compared to fish catches recorded at fish landing sites,
and estimates of fish catch and value made. Fishing gears were divided into three
categories: Mobile gear (traditional gear such as fish nets, hooks and traps); Fixed gear
(medium sized gear, such as bors); and Pens and Barrages (large scale fishing). For the
latter gear type, data collectors recorded all fish catch, not just a sample. The figures
show that while almost half the quantity and value of the fish catch is currently caught
within the core area, most of that is along the lake shore. The proposed sanctuary does
not include the lake shore areas, and would encompass only 6% of the quantity (8% of
the value) of the fish catch from the 2008/09 fishing season (Table 1.1 and 1.2).

Table 0.1. Table showing number of tons of fish caught inside and outside the current Core
Area and the proposed Prek Toal Sanctuary.

Fishing gear Core Area Proposed Sanctuary Unknown Total
Inside Outside Inside Outside location catch

Pens & Barrages 696 1,618 19 2,294 0 2,313

Fixed Gear 1,382 444 221 1,605 33 1,859
Mobile Gear 64 36 17 81 53 151

Total Catch 2,142 2,097 257 3,980 86 4,323

Percent 49.5% 48.5% 5.9% 92.1% 2.0% 100%

Table 0.2. Table showing value (USS) of fish caught inside and outside current Core Area and
the proposed Prek Toal Sanctuary

Fishing gear Core Area Proposed Sanctuary | Unknown | Total value
Inside Outside Inside Outside location ($ million)
Pens & Barrages | 428,351 1,260,193 | 31,605 | 1,656,939 0 1.69
Fixed Gear 977,868 326,678 192,089 | 1,112,457 | 19,457 1.32
Mobile Gear 78,255 43,663 20,451 100,954 69,179 0.19
Total $ 1,484,473 | 1,630,534 | 244,145 | 2,870,350 | 88,636 3.20
Percent 47.7% 52.3% 7.6% 89.6% 2.8% 100%
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Indicators of fishing sustainability

During the course of our investigations, a number of indicators suggested that fishing
was unsustainable. These included reports of reduced fish catches by local fishers and
sub-lessees, smaller fish sizes, and a widespread scaling-up of fishing gear over the last
five years, including the now common usage of destructive techniques such as
pumping and electro-fishing. While none of these are conclusive, they do suggest that
there is a real need for a functioning fish sanctuary to ensure the long-term
sustainability of fish harvests in lot 2 and in surrounding areas. This is particularly true
for black fish species which are less resilient to large harvests than white fish species.

4. Assessment of the distribution of socio-economic benefits

We assessed the distribution of socio-economic benefits to local communities and
stakeholders from lot 2 and the PTCA under the current management system and
examined the impacts of proposed management changes. Surveys were conducted in
the five floating villages adjacent to lot 2, and in 19 ‘uplands’ villages, from which many
seasonal migrant fishers, labourers and sub-lessees in lot 2 originate. Survey methods
included monthly questionnaires, focus group discussions, and interviews.

Livelihood activities and incomes

In floating villages, the vast majority of households relied on fishing or related
activities. However, for the majority of the year (open season) all but the wealthiest
families were excluded from lot 2, and fished in the CFi and PA areas. The exceptions
were wealthy fishers who could afford sub-leases, labourers for lot 2, and fishers from
Prek Kantiel village (who do not have a CFi area nearby and so are permitted to fish
inside the lot for a fee). During the closed season almost all families report some use of
lot 2. Small and medium scale fishing were consistently ranked as the most common
livelihood activities, with over half of households using the illegal bor in some villages.

Approximately 100 people from neighbouring floating villages worked as labourers for
lot 2, a tenth of the total estimated 1000 labourers employed. The remainder came
from a variety of villages, often far from the lot, as they were supposedly happier to
work for low salaries (according to lot operators), or less likely to complain over the
use of illegal activities (according to local fishers). Similarly, fish processing provided
fewer jobs than expected in local communities, as much of the lot 2 fish was taken
directly to large ports for processing. Fish processing work was poorly paid and
seasonal, but did play an important role in income provision for the poorest families,
particularly because it is one of the few paid jobs available to women.

Conservation activities provided income for approximately 35 households, all from
floating villages. Very little of the tourism revenue currently flows to local
communities, as most services are provided by Siem Reap based organisations.
Encouragingly, the PT Environmental Station has recently implemented plans to
distribute part of the Core Area entrance fee ($20/tourist) to local community
development, conservation and station logistics, but this system is still in its infancy.
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In uplands communities, livelihoods were dominated by agriculture and livestock, with
the vast majority either owning or working in rice fields. A sizable proportion also
fished, but the scale of this varied considerably, and was usually seasonal. Over half
the families who fished did so only in local rivers or ponds. Of the other half, most
went to public access areas near to lot 2, or in the public access area inside lot 2. It was
not possible to distinguish between these two categories (PA areas inside and outside
of lot 2) as respondents didn’t know themselves. A large number fished in lot 2 during
the closed season, but very few bought dongs for fishing in the open season. Some
people from the uplands villages were also employed as labourers in lot 2.

Average incomes from lot 2 activities varied widely, ranking the highest and lowest
compared to other village livelihoods. Highest incomes earned were by sub-lessees,
followed by fixed gear owners, shop owners and fish traders. Due to the small number
of sub-lessees, it was the fixed gear owners who earn the most from lot 2 across all
households. The lowest incomes were earned by fishers with traditional gears.

Impacts of management changes

The predicted 6% reduction in fish catch under a PT Sanctuary scenario would involve
the cancellation of one or two key sub-leases, which would mean that the lot operator
would lose the income from one or two leases, but other sub-leases would remain
intact (leaving their income unchanged). During the open season, the main local
impacts would be on the 50 households in Prek Kantiel which buy dongs to fish in lot 2.
An important caveat is made with the recommendations for a Prek Toal Sanctuary,
namely that current laws on fisheries are enforced more stringently. This would
effectively mean no fixed gear inside lot 2 during the closed season. This would result
in a loss of (unofficial) revenue to the MoE, local FiA, local police, and local military,
and also a reduction in fish catch by the medium wealth families owning this gear.

5. Investigation in the impact of upstream development

Future development activities, both within the Tonle Sap and upstream in the Mekong
catchment areas, are likely to have a major impact on the fish catches and flooded
forest around the lake. In particular, current and planned hydropower dams and
reservoirs, irrigation schemes and urban development are predicted result in flow
alterations in the Mekong, threatening sensitive ecosystems downstream, particularly
the Tonle Sap river, lake and floodplain, by changing the flood pulse system of the lake.

One of the most well-known examples concerns predicted changes in the depth of the
Lake during the dry season. Relatively small increases in dry season water levels, due
to water releases from dams, are expected to cause widespread reduction in the area
of flooded forest over the next 10-15 years, as previously seasonally inundated areas
of the floodplain become permanently flooded. This is likely to massively decrease the
productivity of the ecosystem (including fisheries production), which would have
devastating impacts to local livelihoods and food security.

Models from WUP-FIN suggest that up to 40% of the Prek Toal Core Area and one third

of lot 2 could be affected, impacting up to 40% of the bird nesting trees, and 25% of
crocodile dry season habitats. Consequently, the proposal for the new PT Sanctuary
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should be informed by the latest available information from these scenarios, so that
the final area chosen has the highest potential for long-term sustainability.

6. Comparison between outcomes under the proposed Prek Toal
Sanctuary and alternative management regimes

We compared outcomes under the proposed Prek Toal Sanctuary and alternative
management regimes, particularly focusing on the sustainability and maintenance of
the flooded forest/scrub habitat, and extent and distribution of benefits to
communities. Existing information on the Fishing lots and Community Fisheries was
reviewed, and a survey was conducted in villages from four provinces around the Tonle
Sap to investigate community perceptions on management systems.

Management systems

Commercial Fishing Lots

Before the year 2000, the system whereby leases to large-scale commercial fishing lots
were granted by the government to private operators was believed to served two
principle purposes: to generate revenue for the treasury through lease fees and to
create a system of incentives for lease holders to manage and protect the fisheries and
fisheries environment of the lot in order to ensure their long-term productivity.
However, the extent to which these incentives actually work in achieving sustainable
use of the fisheries resource is unclear. Where fishing lot operators have confidence of
being able to maintain long-term control over a particular lot (either through
influencing the auctioning process or through lots being declared for “research”
purposes), there is considerable incentive for the lot operator to protect the fisheries
resource. On the other hand, where the length of tenure is unclear, fishing lot
operators may have a greater incentive to extract as much benefit as they possibly can,
and fishing activities may be carried out with little regard to long-term sustainability. In
addition, even where there are incentives for the lot operators to protect resources,
the same is often not true for sub-lessees and sub-sub-lessees who often have short-
term, one-season leases, even where the lot operator is assured of a long-term lease.

Community Fisheries Areas

Under the old fishing lot system, local communities were effectively excluded from
access to the area’s most productive fishing grounds. As a consequence the lot system
generated growing antagonism towards the lot operators, which led to conflict with
violent episodes. The Fisheries Policy Reforms in late 2000 were designed to return
control of 50% of the fishing lot areas to the communities, designating these areas as
“Community Fisheries”. The DoF was responsible for determining which fishing lots
should be abolished, and with supporting the creation of new institutional
arrangements for Community Fisheries.

The impact of the deregulation of the fishing lots has been analysed through a series of
assessments conducted by the DoF/FiA in conjunction with civil society. The immediate
easier access to the rich fisheries resources and consequent short-term increases in
reported fish catches within the new CFis were initially greeted with enthusiasm by the
local people. Obviously, there was less enthusiasm among lot operators, who lost the
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very sizeable profits which the lots generated. Significantly, in many areas there was an
impression that DoF staff, particularly at the provincial level, were “de-legitimised” by
the policy reforms as they were often perceived as being “allies” of the wealthier lot
operators and less concerned or supportive of small-scale operators. However, the
combination of a significant increase in fishing effort, lack of controls by local
authorities to ensure sustainable fishing practices, and lack of a well-defined
institutional and legal framework for the new CFi areas quickly led to a decrease of
these immediate benefits, with local fishers soon reporting large decreases in fish
catches. lllegal and destructive fishing methods became widespread, and communities
which were supposed to have taken control of these new fishing areas often found
themselves excluded by powerful elites (including ex-lot operators). Whereas the lot
operators are presumed to have significant incentives to protect the fisheries resource
and the flooded forest/scrub habitats, these incentives were largely absent in the
“open-access” CFi system. Moreover, CFi organisations were generally politically weak
and lacked capacity and investment capital to properly engage in protection and
management. Consequently, the removal of the fishing lot management structure has
led to widespread conversion of many flooded forest/scrub areas inside CFis for rice
cultivation. While the reforms were intended to improve access to fisheries resources,
they therefore ended up leading to a significant reduction of those resources.

With the finalisation of the Sub-decree governing Community Fisheries and the
clarification of the roles and responsibilities surrounding them, efforts to effectively
manage these newly released areas are beginning to improve in some areas, although
evidence is patchy. Many studies looking at CFi management have indicated that the
very agencies that should be responsible for law enforcement are often among the
worst violators. Concern is growing that the pressure on key habitats (notably flooded
forest), is so intense due to increasing population, demand for land and resources, and
rapid economic growth, that the lack of strong incentives for strict management could
mean that it is difficult for CFi committees to achieve their long term aims.

Village surveys

A number of focus group discussions and interviews were held in all five study floating
villages, and in an additional eleven villages. Questions were asked about perceived
management systems in the different fisheries areas near the village (FL, CFi and PA
areas), and changes to natural resources and resource use over the last 10 years. A
number of recurring issues emerged, reported in all or most villages. These included:
1) Widespread perceived degradation of fish stocks, in CFi & FL. Including
decreased fish catches and sizes, particularly in CFi areas, but also reported in FLs.
2) Widespread perceived lost in forest and scrub area, particularly in CFi. Due to:
a. Clearing/burning for agriculture, particularly by uplands migrants (CFi);
b. Clearing for fishing gears and fishing access (FL);
c. Burning to drive out and capture wildlife (FL & CFi);
d. Accidental fire (all areas, but particularly CFi areas).
3) Lack of knowledge of FL and CFi boundaries. Sometimes leading to conflicts
between local fishers, lot operators and local authorities.
4) Loss of access to Public Access areas due to unofficial changes in lot boundaries
and restriction of previous permitted access routes by lot operators. Previously
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accessible fishing areas and routes were reportedly denied to local fishers due to
unofficial changes in lot boundaries and regulations in recent years.

5) Lack of knowledge of Law on Fisheries and lot burden books. Including
confusion over fisheries laws, particularly where certain gears are commonplace,
but believed to be illegal (and for which unofficial fees are usually extracted).

6) Widespread illegal fishing. A large scaling-up of fishing gear was reported in all
areas, particularly since 2005. This included commonplace use of bors and smaller
mesh sizes in all areas, and common use of pumping and electro-fishing,
particularly in FLs. There were also frequent reports of large trawler boats, spot
lights and surrounding nets in PA areas in the lake, including in fish sanctuaries.

7) Large number of unofficial fishing fees levied by virtually all local authorities,
including local fisheries inspectors, police, military and CFi committees.

8) Large variation in CFi management and quality. Some CFi areas were seemingly
managed by committed CFi committees with some control over illegal fishing (but
limited by a lack of capacity or resources), while other CFi areas were operated
like commercial fishing lots, with dry season ponds leased to the highest bidder.

9) Local communities often excluded from income generating activities in lots. In
particular, many fishing lot labourers were recruited from outside the local area.

In conclusion, the CFi and PA areas have experienced a perceived large degradation of
forest and scrub habitats and loss of fish stocks, particularly since 2005, largely due to
intensification of fishing gear, lack of capacity and resources of CFi committees, and
the lack of law enforcement by local authorities. While FLs have also experienced
increases in fishing pressure, there has not been the same scale of habitat loss, and
this may be responsible for the slower rate of decreased fish catches observed in FLs.

The proposed Prek Toal Sanctuary would offer increased protection for fish and other
wildlife, including the bird colonies, crocodiles and forest and scrub habitat. It is
therefore hoped that the area will act as a fish sanctuary, and play an important role in
the continuing sustainability of fish harvests in lot 2 and the neighbouring CFi areas.
Local fishers would be restricted somewhat in the short term, as they would no longer
have access to the sanctuary area in the closed season, but this would hopefully be
offset by increases in fish harvests in the long-term. There would be a small reduction
in the number of areas available for sub-lease inside the lot, which would affect the lot
operator, but given that there is an expected 6% decrease in fish harvest this would
not be huge, particularly given the large financial gains made by the lot.

7. Recommendations for future management of Fishing Lot 2
and Prek Toal Core Area

A number of recommendations emerged during this report, presented below. The
details would be defined during discussions between ministries and stake-holders.

1) Establishment of a Prek Toal Sanctuary in Lot 2: The evidence shows that a PT
sanctuary could encompass key habitats for fish and other wildlife, with only minimal
losses to commercial and local fisheries. Indeed, the indicators of unsustainable
practices in all fishing areas suggest that a sanctuary is vital to the long-term
maintenance of fish harvests in the area. However, it is crucial that the PT Sanctuary is
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responsibly managed and that this does not simply result in another authority which

demands unofficial fees for illegal fishing in this area. This requires long-term

sustainable financing and with a transparent, robust, and monitored system in place
that is fully supported by the appropriate ministries and local authorities.

2) Increase local community participation in and benefits from Lot 2: Efforts should

be made to increase local community participation in the lot, potentially including:

e Commitment by lot operators to preferentially offer labouring jobs to people from
local communities, before offering them to outsiders.

e Increasing benefits from tourism to local communities, by developing local service
providers and by the continued and improved development of the recently
implemented scheme to distribute the $20 core area entrance fee transparently
and equitably, including to local communities and conservation activities. Money
to local communities could be spent by an elected Community Development
committee, potentially including funds for education, health, etc.

e Investigating the possibility of improving fish processing in local villages, so that
more lot 2 fish is processed locally.

3) Enforce existing Law on Fisheries: Law enforcement, particularly of destructive
practices such as pumping and electro-fishing, and enforcing no-fishing zones in
existing sanctuaries should be more stringently enforced in FL, CFi and PA areas. This
would involve ensuring that law enforcement involves more than just extracting small
fees from fishers (seen as an unofficial tax), but larger penalties such as equipment
confiscation. A decision should be reached as to the legality of bors and small mesh
sizes. While bors are illegal but owned by the majority of families, it becomes unclear
what it is to be illegal. It may be that as with elsewhere law enforcement becomes a
pragmatic system whereby authorities choose to enforce particular laws more
stringently than others, simply because to enforce all laws at once risks not enforcing
the law for the most damaging and destructive behaviours. Care should be taken that
if law enforcement activities have excessive impacts on local livelihoods (particularly
poorer families) there is interim support for those families.

4) Widespread dissemination of, and education, on fishing and wildlife laws and

boundaries, and the impacts of over-fishing: Including making copies of the burden

book and Law on Fisheries publicly available in each village, as well as discussing laws
with the lot operators, local fisheries staff, local communities, and other stakeholders.

The implementation of these recommendations will involve a number of phases:

1) A process of consultation of these proposals by FiA, MoE and local stakeholders.
This would allow modifications to be made, taking into consideration the concerns
of authorities where they do not conflict with conservation objectives, and to
clarify the legal status of the Prek Toal Sanctuary. Authorities would then need to
accept the revised recommendations.

2) Designing a management plan with FiA and MoE including how to implement laws
and regulations, resource use, benefit sharing mechanisms and monitoring,
together with designs for fair, transparent and sustainable structures to enforce
these rules, which can then be established and monitored.

3) The final stage would involve demarcating the new PT Sanctuary and piloting the
management plan, including education and dissemination of the rules and
regulations inside the new area, and training for the new law enforcement teams.
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1. Introduction

By Tom CLEMENTS" and Sophie ALLEBONE-WEBB!

! Wildlife Conservation Society

Photograph 1.1. Prek Toal village.
By Sophie Allebone-Webb
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1. Introduction

1.1 Summary

Considerable debate persists over the various forms of management that are
appropriate for areas of the Tonle Sap Great Lake (hereafter “Tonle Sap”), not least
where fishing lots and conservation areas overlap. This project aimed to review the
overlapping Battambang fishing lot #2 (hereafter “lot 2”) and Prek Toal Core Area
(PTCA) using social, environmental, economic and spatial analytical techniques to
better understand the conservation, commercial and socio-economic importance of
the current management regimes. In light of this improved understanding of the
advantages and disadvantages of the respective management systems, we then make
the first step in developing recommendations for adaptation where appropriate.

1.2 Tonle Sap Biosphere Reserve and Prek Toal Core Area

The Tonle Sap Lake was designated as a Biosphere Reserve by the Royal Government
of Cambodia in April (2001) and by UNESCO in October 1997. The inclusion of the
Tonle Sap within the global network of Biosphere Reserves is a testament to the site’s
immense ecological, economic and socio-cultural importance. The Tonle Sap Biosphere
Reserve (TSBR) is divided into a number of different management zones including a
buffer zone, a transition zone and three core areas, of which Prek Toal is one (Figure
1.1). The Prek Toal core area has been recognised as site of global conservation
significance, primarily due to the continued presence of breeding colonies of some of
the world’s most threatened waterbird species.

1.3 Tonle Sap and the Fishing Lots

The Tonle Sap Lake and its associated floodplain represent the largest permanent body
of fresh water in South-east Asia and is the most extensive area of wetland habitat in
the Mekong system. The lake is one of the most productive freshwater ecosystems in
the world, yielding up to 300,000 tons of fish annually (Bonheur 2001; Van Zalinge et
al. 2003), and is extremely important for the Cambodian people as a source of food
and income. For the purposes of fisheries management the Tonle Sap is divided into a
number of Fishing lots — large-scale commercial concessions which are granted by the
Government to private operators. Until the year 2000, approximately 80% of the
floodplains surrounding the lake were incorporated into this fishing lot system. This
situation effectively precluded access of local communities to the area’s most
productive fishing grounds and generated growing antagonism towards the lot
operators. Consequently, it was decided in late 2000 to return control of 50% of the
fishing lot areas to the communities and to re-designate these areas community fishing
grounds (Figure 1.2).

1.4 Battambang Fishing Lot No. 2 and the Core Areas

All three of the TSBR core areas overlap with fishing lot boundaries to some extent
(Figure 1.1). The Prek Toal Core Area, however, is completely contained within fishing
lot 2, occupying an area of 213 km?” within the 501 km? of lot 2 (Figure 1.3).

The Core Area of a Biosphere Reserve is defined as an area devoted to the
conservation of biological resources, of landscapes and of the ecosystem. The Royal
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1. Introduction

Decree by which the TSBR was declared concurs with this characterization and cites
biodiversity conservation, monitoring and research as the primary objectives of the
core area. However, the DoF/FiA had previously held jurisdiction over the entire area
and the changing status of the core area was perceived as a severe contravention of
their authority. They were particularly concerned about the inherent restrictions of
this new designation on the revenue generating capacity of the area. After four years
of negotiations between DoF and the Ministry of the Environment (MoE) an
agreement was reached which entailed a number of significant compromises, including
the continuation of the fishing lot system, even where overlap with core areas occurs,
and also the authorisation of “ecotourism” activities within the core areas. Fishing lot 2
is currently a “research lot”, a decision born of political expedience.

1.5 Current context

In principal both government agencies, the MoE and the FiA have overlapping
responsibility for the Prek Toal Core Area. However, in reality the dynamics of
economic and political power have ensured that the core area remains under fishing
lot management. This effectively means that all conservation (and tourism) activities in
the area have been dependent on securing authorisation from the lot operator. Whilst
this has hindered conservation efforts in some instances (particularly the capacity of
local rangers to patrol for illegal fishing) the current management system has one
critical compensatory dimension. Comparable areas of freshwater swamp habitat have
been relentlessly exploited and ultimately decimated throughout the region and it
would not be an overstatement to assert that PTCA’s exemption from this cycle of
destruction is due almost entirely to the existence of fishing lot 2. The lot operator
allocates vast resources to the protection of his investment in the area and recognises
the necessity of maintaining areas of intact habitat to function as breeding and nursery
sites for the fish stock, effectively limiting habitat loss. The resources available to
conservation or government agencies in their efforts to manage access and use of the
area simply pale into insignificance when compared to those at the disposal of the lot
operator, including financing, manpower, boats and firearms.

Although conservation and private enterprise objectives overlap when it comes to
habitat protection they do not completely coincide. The commercial fishing sector
focuses on short-term protection and the subsequent maximisation of yields, whereas
conservation initiatives endorse the concepts of long-term sustainability and stability.
Furthermore, the current management system has few benefit sharing mechanisms
with regard to the local communities and demands no accountability on the part of lot
operators or leaseholders. As a result of these deficiencies and the perceived
dichotomy between the core area functions as sanctioned by Royal Decree/UNESCO
and the current commercial fishing lot management regime, the future of the fishing
lot is uncertain. An agreement has been reached between the Government and the
Asia Development Bank (ADB), which advocates the abolition of all commercial
enterprises within the designated core areas by 2010: “The removal of fishing lots from
the core areas would signify the Government's intention to meet the obligations that
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are embodied in treaties and conventions® and work toward the goals of the Seville
Strategy for Biosphere Reserves, 1995.2” (Tonle Sap Sustainable Livelihoods, TSSL, 2
prodoc).

An alternative view is that if the current management system for fishing lot 2 is
revoked, the consequences for Prek Toal and the bird colonies would be catastrophic.
Without the protection afforded by the lot operator, Prek Toal would revert to de-
facto open access situation and become vulnerable to the same extreme harvesting
pressures and habitat degradation which is manifest in analogous contexts throughout
the country. Under these circumstances, it is predicted that the MoE monitoring team
now responsible for the success of the current conservation management regime
would rapidly find themselves overwhelmed by outside pressures and it is unlikely that
either the relevant Government or conservation agencies would have the capacity to
restore their efficacy.

! Cambodia's obligations vis-a-vis the Tonle Sap are embodied in more than 10 treaties and conventions.
These include the Convention on Wetlands of International Importance especially as Waterfowl Habitat
(the Ramsar Convention), 1971; the Convention on International Trade in Endangered Species of Wild
Fauna and Flora, 1979; and the Convention on Biological Diversity, 1992. One of the core areas of the
TSBR, Boeng Tonle Chhmar, was designated as one of the country's three Ramsar sites in 1999.

> The goals of the Seville Strategy for Biosphere Reserves are to (i) use biosphere reserves to conserve
natural and cultural diversity; (ii) use biosphere reserves as models of land management and of
approaches to sustainable development; (iii) use biosphere reserves for research, monitoring,
education, and training; and (iv) implement the biosphere reserve concept.
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Figure 1.1. Map of Tonle Sap Biosphere Reserve, Core Areas, and Commercial Fishing Lots
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1. Introduction

Figure 1.2. Map of Tonle Sap Commercial and Community Fishing Lots.
Reproduced with permission from the Department of Fisheries (now FiA)
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1. Introduction

Figure 1.3. Map of Prek Toal and Fishing lot #2
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1. Introduction

1.6 Project objectives and components

The key objective of this project is: to propose a new model for integration of
commercial, community and conservation objectives in fishing lot 2, which balances the
needs of a core area for conservation with maximising long-term sustainable
commercial management of fishing lot 2 whilst promoting local distribution of benefits
in @ manner that is as equitable as possible.

A series of data were compiled and analysed to ascertain the ecological, commercial
and socio-economic values of fishing lot 2 and the Core Area, and this information was
then used to develop a proposal for a new management regime (including boundaries,
conservation status and fishing techniques) for the area.

One potential solution could involve the creation of a smaller Prek Toal Conservation
Area or Fish Sanctuary (hereafter called “Prek Toal Sanctuary”) within the Prek Toal
Core Area, within which human activity would be strictly limited to activities
sanctioned by Royal Decree (including no commercial fishing). As part of this project
we examined this proposal, including identifying the key areas for biodiversity within
the PTCA, using this information to suggest tentative boundaries for a potential Prek
Toal Sanctuary, and investigating the impacts to commercial and local fishing should
this Sanctuary be created.

The project was divided into five research components:

1. Assessment of the ecological and conservation value of the Prek Toal Core
Area/fishing lot 2 and proposals for the boundary of the new Prek Toal Sanctuary.
There are a large number of existing data sources on the conservation priorities of the
Prek Toal Core Area, including the water bird colonies, water bird feeding areas, and
large ponds and lakes used by wild Siamese Crocodiles. These data sources were
reviewed and spatial data assessed to improve our understanding of the importance of
areas with PTCA for biodiversity conservation, allowing us to propose the boundaries
of a potential Prek Toal Sanctuary.

2. Assessment of the value of commercial fisheries within fishing lot 2, and subsequent
model of the projected impact of management changes (including the new Prek Toal
Sanctuary) on the commercial viability of the fishing lot 2

Gaining an in-depth understanding of the existing fishing lot management structure is
essential to develop a realistic proposal for the future management of commercial
fisheries, as well as the potential modification in the boundaries of fishing lot 2. At
present, the rights to exploit the commercial fisheries within the fishing lots around
the Tonle Sap are no longer auctioned, and their status is that of a ‘research’ fishing
lot. Fishing lot 2 has been leased by the Government to two lot operators, who then
either exploit the lot themselves or lease the rights to all or part of the lot to a third
party. The economic value of areas within fishing lot 2, including those areas within the
proposed Prek Toal Sanctuary, were assessed in order to ascertain the economic and
commercial impact of any changes to the management regime within fishing lot 2.
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3. Assessment of the distribution of socio-economic benefits derived from the current
management system to local communities and stakeholders. Results used to examine
the potential impacts on local communities of proposed management changes.

The extent to which local communities rely on the Prek Toal Core Area within fishing
lot 2 is unclear. Communities have access to PTCA during the closed fishing season for
traditional fishing but are mostly excluded from the lot when it is in operation.
However, some local families do certainly benefit as sub-lessees, lot workers, and from
fishing in upland areas (with or without the consent of the lot operator). The lot may
have other benefits, such as employment in fish trading and processing services which
support the existing system, food security and possible knock-on effects of these on
other spheres of livelihood activity. Wider benefits are provided by the environmental
and ecological services which the current system supports, such as wood supply,
maintenance of water access, support to tourism, etc. These benefits were described
and quantified, specifically focusing on local communities and upland villages. The
potential changes in these benefits under different management regimes, was then
examined, to analyse the expected impact of the proposed management changes on
local communities.

4. Investigation of the impact of upstream development on fishing lot 2 and the Prek
Toal Core Area.

Future development activities, both within the Tonle Sap and upstream in the Mekong
catchment areas, are likely to have a major impact on the fish catches and flooded
forest around the lake. One of the most well-known and potentially highly damaging
examples concerns predicted changes in the depth of the lake during the dry season.
Rising dry season water levels, due to water releases from dames, is expected to cause
widespread reduction in the area of flooded forest over the next 10-20 years (as the
dams are completed). Here, models from WUP-FIN are updated and scaled to the Prek
Toal Core Area and fishing lot 2, in order to assess the long-term sustainability of
existing and proposed areas, using the latest available information from these
scenarios.

5. Comparison between outcomes under the proposed Prek Toal Sanctuary and
alternative management regimes.

One of the key arguments in favour of the proposed Prek Toal Sanctuary is that it
represents an efficient and effective management system, in comparison with the
current alternatives — privately run fishing lots and Community Fisheries areas. Under
this research component, a comparison of the existing management system to
alternative systems, especially Community Fisheries areas, particularly focusing on (1)
sustainability and maintenance of the flooded forest/scrub habitat; and (2) extent and
distribution of benefits to community members.
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2. The ecological and conservation value of the Prek Toal
Core Area and Battambang Fishing Lot 2

By Sophie Allebone-Webb *, Tom Clements * & Sun Visal **?

! wildlife Conservation Society
2 Ministry of Environment

Photograph 2.1. Bird colonies in Prek Toal Core Area
By Sophie Allebone-Webb
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2. The ecological and conservation value of the Prek Toal Core Area and Fishing lot #2

2.1 Objectives

Assess the ecological and conservation value of the Prek Toal Core Area/fishing lot 2
and propose boundaries for a new Prek Toal Sanctuary.

There are a large number of existing data sources on the conservation priorities of the
Prek Toal Core Area, including the water bird colonies, water bird feeding areas, and
large ponds and lakes used by wild Siamese Crocodiles. These data sources were
reviewed and updated to improve our understanding of the importance the area for
biodiversity conservation. Spatial data were assessed to ascertain the priorities for
biodiversity within PTCA and this information was then used to develop a proposal for
new boundaries for a Prek Toal Sanctuary that encompasses the spatial requirements
of biodiversity, and could be removed from fishing lot 2.

2.2 Introduction

The Tonle Sap Great Lake in central Cambodia is the largest freshwater lake in south-
east Asia. In recognition of its outstanding ecological, economic and social value, it was
designated a Biosphere Reserve by UNESCO in 2007 and by a Royal Decree of the
Cambodian Government in 2001. The Tonle Sap Biosphere Reserve (TSBR) is divided
into three management zones; a transition zone, which serves as an area for
sustainable agricultural development (899,652 ha), a buffer zone, designated as for
sustainable fisheries management (510,768 ha); and three core areas, reserved for
biodiversity conservation (70,837 ha in total) - Prek Toal, in Battambang province, and
Boeung Chhma and Stung Sen both in Kampong Thom province. The Core Areas are
considered to represent unique ecosystems demarcated for long-term protection and
conservation (Neou 2001). The Prek Toal Core Area has since been recognised as site
of global conservation significance, primarily due to the continued presence of
breeding colonies of some of the world’s most threatened water bird species. In
addition, it is recognised as being an important area for reptiles (including the Siamese
crocodile and water snakes), mammals, fish and other birds.

Below we present a review of the biodiversity of the Prek Toal Core Area, based on the
available literature and on the results of biodiversity monitoring done by WCS over the
last eight years. See Davidson (2006) for a full review.

2.3 Birds

The Prek Toal Core Area is the most important site for biodiversity conservation on the
Lake due to the presence of breeding colonies of some of the world’s most threatened
waterbird species. The Prek Toal bird colonies represent the only remaining breeding
site in South-east Asia for two Globally Threatened or Near Threatened species, Spot-
billed Pelican Pelecanus philippensis and Milky Stork Mycteria cinerea. They are also
the largest remaining site for six more Globally Threatened or Near-threatened
species, namely the Oriental Darter Anhinga melanogaster, Lesser Adjutant Leptoptilus
javanicus, Greater Adjutant Leptoptilus dubius, Black-headed Ibis Threskiornis
melanocephalus, Painted Stork Mycteria leucocephala and Grey-headed Fish Eagle
Ichthyophaga ichthyaetus.
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The conservation of the Prek Toal waterbird colonies has been actively managed by
the General Department for Administration of Nature Conservation and Protection
(GDANCP), within the Ministry of Environment (MoE) of the Royal Government of
Cambodia in collaboration with the WCS since 2001. Comprehensive monitoring and
protection strategies have been employed to eliminate the previously severe pressure
on colonies resulting from egg and chick collection. On-going monitoring activities also
allow population estimates to be calculated for each the species of conservation
concern and for annual population trends to be detected. Obtaining accurate
population estimates allows ongoing evaluation of the success of the protection and
management strategies implemented in PTCA and throughout the birds’ range.

The water bird colonies and nesting trees are mapped out each breeding season, and
birds show a high level of fidelity, returning to areas in the centre of the Prek Toal Core
Area each year (Figure 2.4). Population counts of the breeding colonies began in 2001,
but initial counts were incomplete. Consequently, in 2003 a comprehensive monitoring
program was put in place, aiming to monitor the population size and detect the annual
population trends of globally key species. The program has generated large, reliable
data sets showing ranger counts of nests from the 2003/4, 2004/5, 2005/6, 2006/7,
2007/8 and 2008/9 breeding seasons, as previously reported (Goes 2005; Clements et
al. 2007; Sun and Clements 2008; Sun and Allebone-Webb 2009), showing significant
increases for four species and stable populations for three species (Figure 2.1, Figure
2.2). See WCS (2007) for details of methods.

Photograph 2.2. Feeding bird aggregations inside PTCA.
By Mr. Rorng.
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Figure 2.1. Nest counts for three water bird species, 2004-2009.
Error bars show 95% confidence intervals.
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Figure 2.2. Nest counts for four water bird species, 2004-2009.
Error bars show 95% confidence interval.
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Prek Toal is an important site for many other globally threatened bird species. It is the
only site in South-east Asia where there are confirmed breeding records for the Black-
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necked Stork Ephippiorynchus asiaticus. In addition, in 2009 there were approximately
58 breeding pairs of Grey-headed Fish Eagle recorded in PTCA, one of the highest
known densities for this species, and at least 43 breeding pairs of Black-headed Ibis
Threskiornis melanocephalus (Sun and Allebone-Webb 2009). In addition, there are
confirmed records of the Masked Finfoot Heliopais personata, Woolly-necked Stork
Ciconia epicopus, Black-necked Stork Ephippiorhychus asiaticus and substantial
populations of Little Cormorant Phalacrocorax niger, Indian Cormorant P. fuscicollis,
Great Egret Casmerodius albus and Asian Openbill Anastomus oscitans (Seng et al.
2003).

Photograph 2.3. Bird colonies in Prek Toal Core Area.
By Mr. Rorng.

2.4 Reptiles

The extensive wetland habitats of the Tonle Sap are believed to support internationally
significant populations of at least eight globally threatened reptile species, leading
some to consider this area as perhaps the most important wetland area for reptile
conservation in South-east Asia (Goes 2005).

The Critically Endangered Siamese Crocodile Crocodylus siamensis is thought to persist
in the TSBR, including at Prek Toal (Long 2002; Platt et al. 2004; Campbell et al. 2006b),
making this a significant site for the conservation of this species. In 2006, two wild-
caught Siamese Crocodiles were released back into the wild in Prek Toal, and tracked
to establish habitat preferences throughout the year (Sovannara 2008). Although the
signal from one crocodile was lost fairly quickly, the second was tracked for a total of
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nine months. It was apparent that the critical factor for crocodile conservation was the
availability of suitable dry season habitats. During the dry season, crocodiles are
confined to a few forest lakes or rivers containing deep water and fish. Females will
often breed near these sites, but it is at these sites where crocodiles are probably most
vulnerable to deliberate or incidental capture, making these sites a priority for
conservation. The monitored crocodile spent virtually all its time within the Prek Toal
Core Area, and the Boeng Chokraing water body was identified as potentially suitable
for Siamese Crocodiles, as it attracted one of the released crocodiles for an extended
period, and there are reports of wild crocodiles breeding there (Figure 2.3, Figure 2.4).

Figure 2.3 Map of dry season movements of released Siamese crocodile during the dry season (March —
April, 2007).
Reproduced from Sovannara (2008).
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In addition to the Siamese crocodiles, there are at least six species of freshwater turtle
in the Tonle Sap, including the Endangered Yellow-headed Temple Turtle Hieremys
annandalii. There are also a large number of water snakes, including the Near
Threatened Burmese Python Python molurus and some of the cobras (Naja spp.),
although numbers of these are believed to be declining substantially, mainly due to the
annual harvest of 6.9 million snakes from the lake (Brooks et al. 2007).

2.5 Mammals

There have been no extensive mammal surveys done in Prek Toal, but several globally
threatened species are regularly sighted, and are thought to exist in the Tonle Sap in
internationally significant numbers. These include Loris species Nycticebus bengalensis
and Nycticebus pygmaeus, Long-tailed macaque Macaca fascicularis (fairly common in
Prek Toal), Germain’s Silver Leaf Monkey Trachypithecus villosus germaini, Hairy-nosed
Otter Lutra sumatrana, Smooth Otter Lutrogale perspicillata, Fishing Cat Prionailurus
viverrinus (Davidson 2006).
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2.6 Vegetation

Two main vegetation types have been identified in the Prek Toal flood plain, the
swamp or gallery forest, and the short-tree shrub lands. The forest occurs mainly
around the dry season lake shore and river banks, and is flooded by 4-6m (up to 8m)
water for around 8 months of the year (McDonald et al. 1997; Rundel 2000). The short-
tree shrub lands are dense, fairly homogenous groups of 2-4m tall trees and scrub, and
make up about 80% of the floodplain. A total of 206 species have been identified by
the four main studies of the Tonle Sap flora completed to date (Rollet 1972; McDonald
et al. 1997; Lamberts 2001; Davidson 2004), with an additional 19 unidentified species.
This includes a relatively large proportion of which are endemic to the Indochinese
region and some of which are unique to the Tonle Sap floodplain.

2.7 The proposed Prek Toal Sanctuary

Both the water bird colonies and the observed crocodile habitats are concentrated in
the centre and west of the Prek Toal Core Area, with the birds depending heavily on
the five streams leading from the main lake into the flooded forest areas where the
colonies are situated, and the crocodiles on a number of dry season ponds (Figure 2.4).

Two potential boundaries for a new Prek Toal Sanctuary have been proposed (Figure
2.5). Both encompass the current extent of the colonies, the observed preferred
crocodile habitats and also a number of the key rivers within the core area (Figure 2.5),
and are smaller than the current Core Area. The larger of the two proposed Sanctuary
boundaries (Proposed Conservation Area 1 on the map) also encompasses some
satellite bird colonies. We propose that the area outside the proposed Sanctuary,
including the entire lake shore, remain under fishing lot management, thus creating a
protective but commercial “buffer” zone around the water bird colonies. Inside the
Sanctuary habitat disturbance and human intrusion would be minimised, which will be
conducive to increasing both bird and fish populations throughout the Tonle Sap area.
The Sanctuary would be a no-use area (except monitored ecotourism), which would
preclude commercial fishing and other human activities. Details of the management
regime would need to be clarified in conjunction with local stakeholders in order to
ensure a robust, fair and sustainable system.

The reduction in the size of the no-use area from the existing Core Area (officially, if
not actually, a no-use area), to the proposed Prek Toal Sanctuary should mitigate
against any perceived loss of control over fishing grounds from the perspective of the
Fisheries Administration. It is also anticipated that as the newly created sanctuary
would be effective for both fish as well as wildlife, both the FiA and MoE will provide
full support. If consensus can be reached between these two Government agencies
this proposed change could constitute a mutually beneficial win-win solution to a
longstanding contentious situation.

It is important to note that because of the extreme environmental changes in the lake
due to the annual flooding, many species use Prek Toal and the Tonle Sap on a
seasonal basis only, both for breeding (e.g. the water bird colonies) or non-breeding
feeding aggregations. Consequently, their conservation depends on both the
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management of the TSBR, and on measures taken in other parts of their annual range.
This also means that at any one time, changes occurring in the Tonle Sap may affect
species that are not there at that season, but to whom the Tonle Sap represents a
critical habitat for some stage of their life cycle. Currently, little is known about the
range and migration patterns of some of the most vulnerable species in the TSBR.
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Figure 2.4. Map showing distribution of bird colonies and crocodile movements
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Figure 2.5. Map showing recommended Prek Toal Sanctuary (Proposed Conservation Area 1) in Prek Toal, and a smaller possible Sanctuary boundary (Proposed
Conservation Area 2)
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Photograph 3.1. Part of Lot 2 fence and fence pen.
By Sophie Allebone-Webb
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3.1 Objectives

Assess the value of commercial fisheries within Battambang fishing lot No.2, and use
this to model the projected impact of management changes (including the new Prek
Toal Sanctuary) on the commercial viability of the lot.

Gaining an in-depth understanding of the existing fishing lot management structure is
essential to develop a realistic proposal for the future management of commercial
fisheries, as well as the potential modification in the boundaries of fishing lot 2. In
particular, lot 2 is known to include areas such as rivers and ponds which fall within the
proposed new Prek Toal Sanctuary and which have been subleased to others. The
economic value of these areas was assessed in order to ascertain the economic and
commercial impact of any changes to the management regime within the fishing lot.

3.2 Introduction

3.2.1 Fish productivity and Tonle Sap

The Tonle Sap Lake is believed to be one of the most productive systems in the world
(e.g. Lamberts 2001; Lieng and Van Zalinge 2001; Baran 2005), with an estimated
annual harvest of 300,000 tons of fish (Bonheur 2001; Van Zalinge et al. 2003), and
nearly 7 million water snakes (Brooks et al. 2007), making it extremely important as a
source of food and income. This high productivity is believed to be due to a number of
factors, including the annual inundation cycle with it’s extensive and long-lasting
flooding, the floodplain vegetation, including the flooded forests and flooded scrub,
and the high rates of nutrient cycling (Lamberts 2001). During the flood, water levels
can rise from less than 1m to 6-9.5m, depending on the strength of the monsoon,
expanding the area of the lake from 2,500 km? to 12-15,000 km? (Kummu et al. 2006),
submerging the adjacent riparian forest and scrublands thereby creating ideal
conditions to many Mekong fish species for feeding, breeding and rearing their young
(Poulsen et al. 2002).

On-going research based on dai fishery landings has shown that there is high annual
variation in fish harvest, which is largely related to flooding levels (Halls et al. 2008).
However, recently concerns have been raised that since the release of many of the
fishing lots to Community Fisheries in 2000, fish catches first increased and are now
decreasing, possibly due (in part) to changes in fisheries management (DoF 2006).
However, it is difficult to disentangle individual reports of reductions in fish catch with
increased numbers of fishers and changes in fishing gear.

Battambang fishing lot 2 is thought to be one of the most productive lots in the Tonle
Sap, but accurately assessing the total value of fish catch is difficult. A previous study
of fish catch in 1995-2000 relied on data provided to the FiA by the lot operators, and
estimated an average annual harvest of 1,700 tons of black fish in fishing lot 2, peaking
at nearly 2,200 tons in 1998/99 (Table 3.1).
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Table 3.1. Black fish catch and its value in lot #2 (doesn’t include white fish species).
Reproduced with permission from (Troeung 2001)

Forest coverage
Season (ha) Total Total fish | Total value | Catch/ha | Value/ha
oid Young ha catch (Kg) (1000 riel) (kg) (1000 riel)
forest forest
1994-1995 36,212 10,670 | 46,882 | 1,181,643 1,091,622 25.2 23.28
1995-1996 36,212 10,670 | 46,882 | 1,241,881 1,500,692 26.49 32.01
1996-1997 36,212 10,670 | 46,882 | 2,095,860 2,107,612 4471 44.96
1997-1998 36,142 10,670 | 46,812 | 1,738,510 2,319,400 37.14 49.55
1998-1999 36,142 10,670 | 46,812 | 2,190,827 3,318,720 46.8 70.89
1999-2000 36,142 10,670 | 46,812 | 1,879,000 1,927,810 40.14 41.18
Average catch and value per year per hectare 1,721,287 | 2,044,309 36.75 43.65
($524,182) ($11)

3.3 Methods

3.3.1 Describing the Fishing Operation in Lot 2

An initial assessment of the fishing lot 2 commercial fishing operation was completed
in June 2008 by Nicolaas Van Zalinge through interviews with key stakeholders,
including Mr. Chea Phal (the current lot operator), his family members, the sub-
leaseholders and other personnel working at lot 2. In addition, a number of key
documents provided useful overviews of the fishing practices or fishing gears in the
Tonle Sap, namely: Goes (2005), Deap (2003), Poole (2005). Other relevant information
concerning lot management is found in the Law on Fisheries (2006) and the “Burden
Book 2007-08" specific to fishing lot 2, which is updated every other year. For a full
version of the preliminary report (Troeung and van Zalinge 2008), and the Law on
Fisheries (2006), see accompanying documents.

In addition to the key informant interviews described above, group discussions were
held in each of the five floating villages adjacent to fishing lot 2, namely Prek Toal,
Anglong Taor, Kampong Prahok, Thvang, and Prek Kantiel. Group exercises were held
to complete seasonal calendars, natural resource use maps, and discussions about the
lot management. See Chapters 4 and 6 for more details.

3.3.2 Measuring Fish Catch

Based on the details of the lot operation provided by the initial exercises, the following
commercial fisheries activities were sampled in lot 2:

* Fixed gear: bors and arrow-shaped fence traps inside the lot: July - January.

* Traditional mobile fishing gear used during closed season by local people: June
- September.

* Fishing lot fence wall locks: October — January.

* Pensinthe Fishing lot fence wall and Bors along the lakeshore: January - May.

* Barrages across the streams. January - May. Fish from Lake Boeng Norea, Prek
Spot and Prek Damcheu are kept in pens and transported out in August as
water levels rise.

* Upland Lakes: March - May.
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Sampling was conducted in the 2008-09 season in both the open and closed seasons.
The open season is from October to June, when the lot is open to commercial fishing
(and therefore effectively closed to traditional fishing). The closed season is when the
lot is closed to commercial fishing, but traditional fishing gears are allowed (effectively
open to local fishers). The new cycle of fishing activities starts during the closed
season, when the water rises again in June. The sampling program started in July 2008
and was continued until the end of July 2009. Timelines for sampling the different
fishing gears in lot 2 are given in Table 3.2.

Table 3.2. Timeline for sampling fish catch from different fishing gears

Gear type | Jul ‘ Aug | Sep | Oct ‘ Nov| Dec ‘ Jan ‘ Feb ‘ Mar‘ Apr ‘May‘ Jun | Jul

Season Closed season Open season

Bors & arrow-
s.

Mobile gears

Locks at fence

Pens & Bors

Barrages

Upland lakes

Fish landings
in Siem Reap

Fish landings
in Battambang

3.3.2.1 Closed season (July — September)

During the closed fishing season, fixed gears such as arrow-shaped traps and bors were
counted and fish catch recorded from a random sample chosen each week. For mobile
gears, a count was made once a week, and the fish catch from a sample (roughly 10%)
of that gear was recorded. For each fish catch, the weight of the fish was recorded, as
well as fish species or species group, from which part of the lot the captured fish
originated, what fishing gear was used, what price it was sold for, who it was sold to,
and the GPS position of the fishing gear. Although the catch was usually sorted into
species groups, where possible a more detailed species composition was taken. Data
were collected by a team of 6-8 trained data collectors from Prek Toal, overseen by a
team leader. Total fish catch was estimated by calculating the average catch per gear
type, and multiplying by the gear count for that week.

3.3.2.2 Open season (October — June)

Between October and January, fish catch from fixed gear operating inside the lot
before the outer fence pen was erected were sampled as for the closed season. The
total number of fixed gear were counted, and fish catch measured for approximately
10% of gear each week.

From January to June, the barrages and fence pens were operational and producing

fish in large quantities. Consequently, the complete fish catch from these gears was
recorded (rather than a sample) as far as possible. Five teams of two data collectors
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were stationed around fishing lot 2, each team covering a maximum of three pens or
barrages.

Data collectors remained at the fishing gear, and whenever fish was harvested (visible
from afar by the arrival of a fish trader’s boat), data collectors would observe the
harvest, and record the amount, species, price and destination of the fish catch. Where
fish was weighed by the fish trader for sale, data collectors directly observed the
scales, and recorded the weight accordingly. Where fish was taken to the port directly
by the lease-holder (and so not weighed on the boat), the catch weight was estimated
by weighing one scoop of fish, and then counting the subsequent number of scoops of
fish. This was then checked against the records of fish weights at the fish landing sites
at the ports. Under these circumstances, fish was usually divided by type (or similar
prices) but not necessarily by species, as fishers would separate out the more valuable
fish. In addition, data collectors counted the number of fixed gear along the lake shore
(inside the lot fence), and recorded fish catches from a 10% sample. Each data
collector team had one boat, so could travel between pens, and usually slept on the
fishers platforms, in order to record fish catch sold to traders during the night.

3.3.2.3 Upland fishing

Fish catch from the watershed lakes from Prek Stung Chas, Prek Da, Prek Angkrong,
Prek Spot, and Prek Damcheu were recorded where possible by data collectors
working at the barrages of the rivers (e.g. when fish was transported up the river,
passed the barrage), and data collected at Battambang and Chong Kneas ports used to
verify any missed fish catch. In addition, two surveys of 7-10 days were completed
between March — May 2009 to record data on the uplands ponds (both commercial,
and public access ponds). Two experienced data collectors travelled on foot,
motorbike and/or boat between different ponds in the uplands areas collecting data
on the name, size, fishing activity and human presence of each pond, access routes,
and the size of settlements, origin of people, price of fishing leases, and quantities of
fish at all ponds come across.

3.3.2.4 Socio-economic information

Additional information was also collected from fishers for all fish catch, including the
number of people working on the gear, what village they came from, what wage they
were paid (if labourers) and what price they paid for their licence (if any).

3.3.2.5 Data collection at fish landing sites, Chong Kneas and Battambang

One FiA staff member from the Siem Reap office recorded all fish catch arriving at the
Chong Kneas port from fishing lot 2 between August 2008 — June 2009. The data
collector observed the weighing of the fish catches, and recorded the quantities,
origin, price and destination of all fish coming from fishing lot 2. These data were then
checked against the data collected inside the lot to check for discrepancies.

Similarly, a second FiA staff member collected the same data on fish arriving from lot 2

at the Battambang fish landing site between February — June 2009. As in Chong Kneas,
the weight, species, origin, price and destination was recorded and checked against
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the fishing lot 2 records. This also allowed data to be collected from the upland areas
that may otherwise have been missed.

Total fish catches were estimated by adding all fish catch recorded from all open
season fishing gear. Any discrepancies between data collected in fishing lot 2, and that
recorded in Chong Kneas and Battambang ports was investigated and the most
accurate figure taken. All data entry and manipulation was done in MS Access and MS
Excel.

To assess the extent of fish catch and value falling with the current Prek Toal Core
Area, and the proposed Prek Toal Sanctuary, the locations of all fishing gear were
imported into ArcGIS, where location data were available. For each gear item, it was
recorded whether they overlapped with the current Core Area and proposed
Sanctuary. The catch and value of gear within and outside of each area was then
calculated to give the proportions expected from each.

3.4 Results

3.4.1 The Lot Operators/Leaseholders

Since 1996 fishing lot 2 in Battambang has been classified as a ‘research and
development’ lot. This means that the normal auction process is by-passed and the
government selects the person(s) to whom it wants to lease the lot for a nominal tax of
about US$147,818 (R613 million), according to the Burden Book. This is paid in
instalments over 2 years, with the final price depending on the precise type and
duration of fish exploitation (see Burden Book for Stream/Lake Fishing Lot #2, auctions
for exploitation years 2007-2008 and 2008-2009 (FiA 2008)). These leaseholders (called
‘lot operators’ throughout this document, but often called ‘lot owners’ elsewhere) can
then fish the area themselves, or sub-lease out smaller sections to other fishers. From
1996 to the 2008/09 season, the lot has had two leaseholders: Mr. Chea Phal (72 years
of age, lives in Siem Reap) and Mr. Nai Kimson (56, lives in Battambang and runs the
Golden Fish processing and export company). Their leases ended in June 2009, after
which it will be renewed for 5 years to Mr. Nai Kimson.

The two leaseholders divide the lot into 12 subleases — 7 streams and 5 pens. Nai
Kimson leases the seven streams of the lot, but does not involve himself with the
management of the lot. Chea Phal, who is a master fisherman who has fished his
whole life, leases the lakeside of the lot with the outer fence and its five pens, which
he operates himself, as well as three streams (Prek Da, Prek Damcheu and Boeng
Norea) which he sub-leases from Nai Kimson. The relatives of Phal Chea manage most
of his subleased assets. Each of the stream subleases has upland areas that are sub-
sub-leased to yet other persons, who may again sub-sub-sublease parts.

The main sub-leaseholders market quality fish, such as snakeheads (Trey Roh & Diep,
see Appendix 1 for fish species) through the business of Chea Phal’s daughter Mrs.
Chea Pouv and her adopted mother Mrs. Mao Vun in Siem Reap. Trey Kampleanh
(Gourami) and most Cyprinids are sold for Prahoc-making directly to buyers mostly
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from Prek Toal, but sometimes even as far away as from Vietnam. Sub-sub-
leaseholders of the ‘upland’ areas bring out their fish catch mostly through a track
leading through Tapon commune and onward to Battambang.

A radiotelephone system is operated to communicate and keep Chea Phal and others
informed of catch size, sales, etc. Chea Phal has about 15 armed men with boats
patrolling the streams. Each entrance to the lot is guarded and a resident armed
soldier protects each outer fence pen. The protection of these upland lakes and pools
is the responsibility of the respective sub-sub-leaseholders.

In addition to the sub-leased assets, fishing lot 2 is used for medium and small-scale
fishing by local communities during the closed season (July-September), and part of
the upland area is used as an informal community fishery area during the open season.
Arrow-shaped bamboo fence traps (lo-op nor raev) and bors are also operated within
the lot both during the closed and open seasons.

Table 3.3. Fishing gear in Lot 2.
See Deap et al (2003) for further descriptions.

Gear type Khmer name English description
Fixed gear Bors Enclosure net with lead fence
Noral Enclosure net with lead fence (larger than bor)
Lo-op nor raev Arrow-shaped trap
Chhnouk Giant lift net or crane net
Mobile gears Chuch Tubular trap (Sock trap)
Duos Antung Encircling net for eel

Lo-op Preang

Horizontal cylinder trap for snakehead with small
bamboo fence

Lo-op Loung Horizontal cylinder trap for snakehead without bamboo
fence
Lowan Bamboo tube trap for eel
Keo Chhlos Spears with illuminating lamp
Morng Gillnet
Morng Proyung Sense net (40m to 70m)
Santoi Reay Hook long line
Tom Eel trap
Fences, Pens, Soung Fence pen
Barrages & lakes Barrage or bamboo fence
Morng Oh Drag net
Buom teuk Pumping
Chock trey Electro-fishing
Other resource Chap Andeuk Catch turtle by hand
collection Kap Oh Cut firewood

3.4.2 Law enforcement in Fishing Lot 2 and Community Fisheries

During the open season, law enforcement in fishing lot 2 is predominantly done by the
lot operator’s staff, many of whom are police or military officials employed by the lot.
In addition, MoE rangers patrol the Prek Toal Core Area, and enforce no-hunting laws,
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as well as reducing disturbance to nesting bird colonies. However, MoE rangers have
little power to control for illegal fishing activities. During the closed season, fishing lot
2 is patrolled by the lot operators’ staff in conjunction with the FiA inspectors and local
police and military.

Law enforcement in the Community Fisheries areas for the Prek Toal, Anglong Taor,
Kampong Prahok and Thvang villages is conducted by the Community Fisheries
Committee, in conjunction with FiA inspectors and local police and military officials.

3.4.3 The Calendar of Lot Operations

3.4.3.1 July — September (closed season)

The closed season for fishing by the lot operators runs from 1% June to 31% October
according to the Burden Book law (except for Dai lot fishing), although Chea Phal is
allowed to guard the lot as of 1°' October. The Burden book contradicts the Law on
Fisheries, which states that the closed season is from 1°* June — 1* October. During the
rest of the year the lot operators are free to operate fishing gears in the lot, under
conditions stipulated in the Law on Fisheries and Burden Book. However, in the closed
season the lot area is open to exploitation by family fishers from Prek Toal and other
villages. In practice, villagers reported that they had little or no access to the lot from
mid October to the end of June (e.g. seasonal calendar from Kampong Prahok,
Photograph 3.2).

Water levels start rising slowly in June. The MoE rangers’ report for August 2007
mentions that 12 arrow-shaped bamboo fence traps (lo-op nor raev) and 148 bors
were operating in the Core Area of the lot, with one lo-op nor raev found to be seven
kilometers long. In addition, mobile gears, such as gillnets, castnets, hooked lines,
spotlight and spear and other gears are used in the lot (see Table 3.3 for list of fishing
gear). At this time, fish catch caught in Lake Boeng Norea in the previous season (April-
May) can be transported to market taken out by Chea Phal’s men, as water levels are
again sufficiently high to allow boat access. The same happens in Prek Spot and Prek
Damcheu.
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Water levels

lot 2 fence

Photograph 3.2. Seasonal calendar from Kampong Prahok.
Note lot 2 fence drawn, showing access to lot 2 during the closed season from the beginning of July to
mid-October.

3.4.3.2 October — January (open season, high water)

In October water levels usually reach their peak, and in the following months the water
starts to recede slowly. By January, water levels are sufficiently low to erect the long
outer fence and the barrages. Hence these months are used to assemble the materials.
Chea Phal still uses a lot of bamboo, but this is becoming scarce and prices are going
up. Where possible it is replaced by nylon netting, e.g. in the construction of bors.
Netting has the advantage of lasting up to five years, whereas bamboo is usable only
for two seasons and is very time-consuming to construct. For these preparations
between 100-150 people are employed, some from the nearby villages, others from
upland villages.

Chea Phal allows a number of the arrow-shaped traps and bors that were operating in
the previous months (closed season), to continue, usually for a fee. In addition, he
erects a fence between lot 1 and lot 2 and places a number of locks (large fish traps) in
this fence. Family fishing gear is no longer allowed for a fee (dong) - the ‘dong’ system
stopped three years ago, continuing only for harvesting snakes and for residents of
Prek Kantiel (who have no Community Fisheries area).

3.4.3.3 January — March (Open season, receding water)

On an auspicious day, usually after mid-January and determined by the water level and
the weather, the outer fences (36 km long x 3 m tall) are placed around 1 km away
from the shore, into the lake. The fence stretches from Koh Chinuk (10 km long) along
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the edge of the Great Lake (20 km long) and up Prek Kantiel (6 km long), taking around
10 days to complete. As water levels decrease, the fence channels fish migrating out of
the flooded forest to the deeper waters of the lake into five capture pens, which are
placed at regular intervals along the lake shore fence. In around February, when the
water levels have fallen enough to uncover the top of the riverbank, barrages are
usually put in place across the streams (preks) of the lot (Table 3.6). These structures
are dismantled at the end of June at the end of the fishing season. Snakehead species
are the most important component of the catch. Chea Phal and his family operate
three of the pens, and sub-lease the other two (Table 3.4). The catch from all five pens
is marketed by Chea Phal’s daughter in Siem Reap.

A section of the lakeshore belongs to each pen, in which a 51 bors were set up
perpendicular to the lake shore in 2008, in between the lake shore and the fence
(Table 3.5, Figure 3.8). Bors operate from mid January till April, when water levels have
become too low to reach them, and are usually sub-leased to family members, or to
local villagers under the condition that 60% of the Kampleanh (small white fish) catch
value goes to the pen leaseholder and 40% to the sub-sub-leaseholder. In addition, the
pen leaseholder gets the accidental catch of snakehead and other valuable species.
There are also at least 40 bor traps attached to the outer fence at the side that is open
to the lake. Although the operators of these bors pay a connecting fee, they catch fish
from the lake and not from the lot. Hence they are not considered part of this study.

In the watershed of each of the streams in the lot there are a number of lakes and
pools that become apparent in the dry season. They serve as refuges for the non-
migratory fish species such as snakeheads. The practice of subleasing these lakes and
pools is usually well-established, with the sub-leaseholder of a stream having the right
to sell them off. Only in the case of the Stung Chas lakes does the principal leaseholder
(Nai Kimson) sell the total package of upland fishing rights for one year directly to
someone from a neighboring village, who in turn sells each lake separately to people
from neighboring villages or farther upland, who will actually fish them out.

In addition, in the southwest of the lot there are areas with small lakes outside the
watersheds of these streams that are free for upland people to fish provided they use
family fishing gear. If they use a bor, they have to pay a fee to Chea Phal. Guards of
Chea Phal keep an eye on this area.

3.4.3.4 April - June (Open season, low water)

In April water levels are lowest and much of the lot is dry. In order to capture the fish
(mostly snakeheads) remaining in the streams and the upland lakes and ponds,
operations called ‘dragging’ are carried out. This happens mostly just before and
around Khmer New Year (mid April), as demand for fish is high. To make the dragging
more effective, the water level in some of the streams is lowered by letting water out
(usually by pumping), aiming to lower the water level until a depth of about 1 m.
Snakehead fish are able to survive in oxygen-poor water conditions, so consequently,
after dragging, the remaining water and mud is usually electrocuted to harvest any
surviving snakehead.
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Phtograph 3.4. Pumping in Lot 2, river
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Table 3.4. Outer fence pens, 2008

Map Station | Name Type UTM Position | Habitat Leaseholder

Number

022 Damcheu Pen on 0361728 Open lake Chea Phal
outer fence 1450226

023 Koh Krong Pen on 0361550 Open lake Chea Phal family
outer fence 1452804

024 Koptcheh Pen on 0361483 Open lake Commune
outer fence 1455205 chief of Prek Toal

025 Spot Pen on 0360958 Open lake Son of Chea Phal
outer fence 1457440

026 Saray Pen on 0360300 Open lake Community
outer fence 1459659 fisheries PT

Table 3.5. Lakeside bors in Lot 2, 2008
See Figure 3.8 for map.

Map Station Type & UTM Position Habitat Associated Pen
number number
Sangke river mouth
009 Bor 1 0358553 Lakeside Sayray
1460453 with reeds
Bor2-7 “ Sayray
010 Bor 8 0359240 “
1458891
Bor 9 “
011 Bor 10 0359445 “
1458466
Bor11-12 “
012 Bor 13 0359633 “
1457898
Bor 14 - 15 “
014 Bor 16 0360001 “
1456823
Entrance to Prek Spot
Bor 17 - 19 “
015 Bor 20 0360202 “
1455260
Bor21-29 “
016 Bor 30 0360474 “
1452067
Bor31-32 “
017 Bor 33 0360480 “ Damcheu
1451226
Bor 34 -38 “ Damcheu
018 Bor 39 0360292 “ Damcheu
1450004
Entrance to Prek Damcheu
020 Bor 40 0360297 “ Damcheu
1449836
Bor 41 -47 “ Damcheu
021 Bor 48 0360357 “ Damcheu
1448885
Bor 49 -51 “ Damcheu

Village of Prek Kanteel
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Table 3.6. Lot 2 barrages, 2008

See figure 3.8 for map.

Map Stream Type UTM Position | Sub-leaseholder Operating
Station Name period
No.
002 Prek Da Barrage 0355132 Chea Phal Mid Jan —
with pen 1463778 end April
027 Prek Krolokda 2 Barrages 0354878 Chea Phal April
& 1462432
028 0353967
1463077
003 Stung Chas Barrage 0351876 Sub-leaseholder Mid Jan -
with pen 1463733 end April
004 Prek Angkrong Barrage 0350696 Sub-leaseholder Mid Jan —
with pen 1464193 end April
005 Prek Long Ong 2 0349909 Sub-leaseholder Mid Jan —
& 1&2 Barrages 1464932 end April
008 with pen 0358564
1460506
006 Prek Mus 1Barrage 0356110 Sub-leaseholder Mid Feb —
& with pen 1461381 end April
029 & 0353871
1 without 1462891
007 Boeng Norea lake | Barrage 0357151 Chea Phal Operational
no pen 1460742 in April
013 Prek Spot Barrage 0358492 Sub-leaseholder Mid Jan -
with pen 1456473 end April
019 Prek Damcheu Barrage 0358984 Chea Phal Mid Feb —
with pen 1449804 end April

3.4.4 Fishing effort, 2008/09

As in 2008, five pens and seven barrages were in operation for the 2009 open season
fishing. In addition, between June and January (when there is no lot fence), large

numbers of mobile and fixed gear were counted weekly, with particularly high levels
counted in June and July of both 2008 and 2009 (Figure 3.1).

72




3. The value of the commercial fisheries

Figure 3.1. Monthly fishing effort for family and medium mobile and fixed gear inside lot 2.
Chart shows maximum weekly counts for that month. See Figure A 2.1 for weekly totals.
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3.4.5 Fish catch, 2008/09

3.4.5.1 Fixed gear

Fixed gear in lot 2 were predominantly bors, but also included catch from around five
crane nets in July 2008 and 2009. A total of 2166 bors and 22 crane nets (chhnouk)
were counted, with a maximum of 160 bors counted in any one week. Of these, fish
catch from 680 bors and 9 crane nets was recorded, giving a total of 272.5 tons
measured. This gave an estimated annual catch of 1715.8 tons caught between August
2008 and July 2009, with a value of US$1,159,198 for the same period (or an estimated
1858 tons at a value of 51,164,800 for the full study period, July 2008 — July 2009). See
Figure 3.2, below, for details.

Fixed gear was mainly located along the lake shore and river edge, with some bors also

recorded inside lot 2 during the high water levels (mainly August — December), see
Figure 3.3, below, for details.
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Figure 3.2. Monthly fish catch and value from fixed gear in lot 2.
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Figure 3.3. Locations of fixed fishing gear
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3.4.5.2 Mobile fishing gear

A total of more than 3000 mobile fishing gears were counted, of which the most
common mobile gear were gillnets, long line fish hooks, and fish traps (particularly “Lo-
op”). Fish catch from more than 1000 fishing events was recorded, making a total 35.9
tons fish measured. This gave an estimated annual fish catch of 148.7 tons (August
2008 — July 2009), with an estimated value of US$186,422 for the same period, peaking
in May (Figure 3.4). Mobile fishing gear was recorded throughout lot 2, particularly
during the closed season (Figure 3.5)

Figure 3.4. Mobile fishing gear fish catch quantity and value.

70000 90000
- 80000
60000 - 4
- 70000
50000 -
- - 60000
(@)]
X
= 40000 - 50000
o
T
2 30000 ] - 40000
(7]
H - 30000
20000 =
- 20000
10000 - o
- 10000
0 JE-—I:L r 'i_ ‘ // L0
o o o o o o o o o o
= (=) o 3] > ) c > c S
= 2 & o 2z g S8 g 3
Month

‘I:I$ Estimated B $ Measured =0-Kg Estimated =€=Kg Measured

76

Value of fish catch ($)



3. The value of the commercial fisheries

Figure 3.5. Locations of mobile fishing gear
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3.4.5.3 Pens and Barrages

A total of 2313 tons of fish was recorded at the pens and barrages between February —
June 2009 (Figure 3.6), with a total value of USS$1,688,543 (Figure 3.7), see Figure 3.8
for map.

Figure 3.6. Fish catch at Pens and Barrages
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Figure 3.7. Value of fish caught at pens and barrages
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3.4.5.4 Total Fish Catch

An estimated 4,178 tons of fish was captured in fishing lot 2 between August 2008 —
July 2009 (4,323 tons, July 2008 — July 2009), with an estimated value of US$3,034,164.
The majority of this was caught by large scale commercial fishing gear at pens and
barrages between February and June, but a significant proportion was caught by bors
throughout the rest of the year (Figure 3.9 and Figure 3.10). Only a small proportion of
fish was caught by traditional gear.

The discrepancy between fish catch recorded at Prek Toal and that recorded at the
Chong Kneas fish landing site was insignificant, and was not consistently highly or
lower. The exception was for very small fish (mixed species), which were occasionally
sold at Prek Toal village for crocodile feed before the trader’s boat transported the fish
to the port.
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Figure 3.8. Map of Fishing Lot 2 pens and barrages.
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Figure 3.9. Fish catch (Kg) from all fishing gear, by month
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3. The value of the commercial fisheries

Figure 3.10. Value of fish catch ($) from all fishing gear, by month
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Table 3.7. Table showing number of tons of fish caught inside and outside the current Core Area and the
proposed Prek Toal Sanctuary.

Fishing gear Core Area Proposed Sanctuary | Unknown Total
type Inside Outside Inside Outside location catch
Pens & 696 1618 19 2294 0 2313
Barrages

Fixed Gear 1382 444 221 1605 33 1859
Mobile Gear 64 36 17 81 53 151
Total Tons 2142 2097 257 3980 86 4323
Percent 49.5% 48.5% 5.9% 92.1% 2.0% 100%
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Table 3.8. Table showing value (USS) of fish caught inside and outside current Core Area and the
proposed Prek Toal Sanctuary

Fishing gear Core Area Proposed Sanctuary | Unknown | Total value
type Inside Outside Inside Outside location ($ million)
Pens & 428351 | 1260193 | 31605 | 1656939 0 1.69
Barrages
Fixed Gear 977868 326678 192089 1112457 19457 1.32
Mobile Gear 78255 43663 20451 100954 69179 0.19
Total $ 1484473 | 1630534 | 244145 | 2870350 88636 3.20
Percent 47.7% 52.3% 7.6% 89.6% 2.8% 100%

3.4.6 Impact of no fishing in proposed Prek Toal Sanctuary on fish
catches

Using the locations recorded of fixed and mobile fishing gears, and pens and barrages,
the proportion of fish catch and value for the 2008/09 fishing season that fell within
the current Prek Toal Core Area was calculated, and that proportion that would have
been within the larger new Prek Toal Sanctuary (proposed Conservation Area 1)
outlined in Chapter Two. The locations of all pens and barrages were known, but only
roughly 60% of fixed gear and 40% of mobile gear were known.

Of the 12 barrages on the seven streams, four are outside of the Core Area and the
proposed Sanctuary (Stung Chas — Riverside, Stung Chas — uplands, Prek Angkrong, and
Prek Longong/Kbal Kohchanik), so the their status is unaffected. However, four
barrages are on the border of the Prek Toal Core Area (Prek Mus, Prek Longong/Koh
Dach, Prek Da — Riverside and Prek Krolok Da) while an additional four are within the
Core Area (Prek Spot, Prek Damcheu, Boeng Noria, Prek Da — Uplands), meaning that
any attempt to remove commercial fishing from Core Areas would affect these eight
barrages. In contrast, the proposed Sanctuary does not include areas near to the lake
shore or river shore, and would overlap with only part of one barrage — the upstream
proportion of Prek Da, which has one of the lowest fish catches of all the barrages.
Similarly, while much of the fixed fishing gear is within the Core Area, it is not within
the proposed Sanctuary (Figure 3.3). In total, for the 2008/09 fishing season, 49.5% of
the total fish catch was captured inside the Core Area, but only 6% of this was within
the proposed Sanctuary (Figure 3.11).
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3. The value of the commercial fisheries

Figure 3.11. Fish catch 2008/09 within the current Core Area, and the proposed Prek Toal Sanctuary
(“Proposed Area”).
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3.4.7 Indicators of sustainability

During the study, there were a number of (albeit inconclusive) indictors suggesting
that fishing practices are unsustainable. While the large natural annual variation in fish
catch and the resilience of white fish species to large harvests makes it difficult to
make firm conclusions about sustainability, these indications are of concern
nonetheless.

During interviews, a large number of fishers and other key informants raised the
following points:

e Reduced fish catches by traditional fishers: This is fairly inconclusive as it is
difficult to differentiate between the impacts of increased numbers of fishers and
individual reductions in fish catches

® Reduced fish catches by sub-leaseholders: This is more suggestive of a decline,
particularly where sub-leaseholders have held the same lease for 10 years or more
(the case with one interviewee)

® Smaller fish sizes: Fishers and sub-leaseholders reported that fish caught were on
average smaller, and that smaller fish that had previously been thrown back were now
sold to market (mainly for prahok and for crocodile feed)
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® Scaled-up fishing gear: All fishers reported more intensive fishing gears over the
last 10 years. This included a general decrease in mesh sizes, the introduction of bors
about five years ago, and the now widespread use of electro-fishing and pumping
techniques that had been scarce or non-existent before five years ago.

These concerns are particularly relevant to black fish species (including some of the
more valuable snakehead species such as Trey roh). Black fish species are less resilient
to over-fishing, and rely on recession ponds to withstand the dry season. Local reports
that water is pumped out of absolutely all dry season ponds and that they are then
electro-fished to harvest the black fish remaining in the mud are worrying to say the
least. A fish sanctuary preventing fishing in some dry season ponds could ensure that
black fish populations are not as negatively affected by these practices.

3.5 Discussion

The fish catch of fishing lot 2 is large in both quantity and value, especially when
considering that the figures here are conservative, with some fish catch undoubtedly
unrecorded, particularly from the uplands areas outside of the Core Area. However,
the most productive fisheries areas are along the lake and river shores, and thus do
not coincide with areas of high conservation priority. Consequently, a strict no fishing
regulation inside the proposed Prek Toal Sanctuary would be of low cost to
commercial fisheries. An exception to the no fishing rule could perhaps be made for
mobile fishing gear, particularly in the closed season. These gears are confined to
traditional fishing gears, which catch both a small amount of fish and are operated by
the poorest members of the community. The same exception should not be made for
fixed gear, which while widespread in both the open and closed season, is both illegal
and large, with bors of up to 5 km reported, the vast majority of which have small
mesh sizes.

The difficulties in ascertaining exactly where each fish catch originated mean that
there may be some fish catch coming from within the proposed Prek Toal Sanctuary
that has not been recorded here. This is particularly true of the ponds and lakes near
to the bird colonies, from which fishermen were very reluctant to report fish catch,
mainly because they are aware of fishing restrictions in those lakes, and because of the
illegal nature of the fishing activities conducted (namely pumping and electro-fishing),
so that some of this fish catch may have been reported as originating from the
barrages. Difficulties in measuring this offtake were further exacerbated by strong
restrictions on entry to parts of the lot by the lot operators, particularly during the
driest months.

The very large number of bors counted reflects a change in local fishing gear. Whereas
previously, the majority of people in the floating villages had only traditional fishing
gears such as hand held nets, fishing hooks and bamboo traps, the widespread
availability of cheap nylon netting, the reported low catches using traditional gears and
the now formalised payment system to use this illegal fishing gear has made this one
of the most popular fishing gears in the floating villages, particularly among the
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medium-wealth families. Enforcing existing laws banning this fishing gear would
therefore be very difficult, and would have large negative impacts on local livelihoods
for almost half the households in some villages.

The destructive nature of some fishing practices, combined with reports of reduced
fish sizes and fish catches give cause for concern over the long-term sustainability of
these recently introduced fishing methods. While the biology of white fish species may
make them fairly resilient to high levels of harvest, care should be taken that
populations of black fish species (which include many of the more valuable species,
such as snakeheads) are not severely affected. In particular, the pumping and
electrocution of virtually all recession ponds during the dry season could have large
negative impacts on black fish populations, as these are often used as dry season
refuges for many of these species. The proposed Prek Toal Sanctuary includes some of
these recession ponds, and although it is from these ponds that the enforcement of
no-fishing would have the greatest commercial impact, it is also the preservation of
these recession ponds that will act as an important fish sanctuary, hopefully having
positively impacts on future fish populations.
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4. Assessment of the distribution of the socio-economic benefits

4.1 Introduction

This component aims to assess the distribution of socio-economic benefits derived from
the current management system to local communities and stakeholders, and then use
those results used to examine the potential impacts on local communities of proposed
management changes.

In addition to their value for commercial fisheries and conservation, fishing lot 2 and
the Prek Toal Core Area are also of value to local communities, and are thought to
contribute significantly to local livelihoods. Livelihood activities supported by the lot
area vary from almost year-round intensive use of lot fishing resources, to occasional
or seasonal use of the lot for NTFP collection and small scale fishing during the closed
season (when the lot is open to villagers for traditional uses). In addition, lot labourers,
seasonal migrants and village-based livelihoods involving fishing gear maintenance,
fish trading and fish processing are all thought to be somewhat dependent on the lot.

However, to date little has been done to quantify the extent to which the lot supports
local communities and in what contexts. Understanding the extent to which livelihoods
and incomes are derived from the lot under the current management system,
including both the value of natural resources harvested, and the monetary income
from those resources is an important step in determining the costs to local
communities of any potential management changes.

This component aims to assess the value of fishing lot 2 to local communities, looking
at both the value of community fishing activities undertaken during the closed fishing
season (July - September) and the economic rewards available through employment by
the fishing lot operator during the open fishing season. Furthermore, the additional
values of the Prek Toal Core Area were assessed, including employment by the
conservation project and revenue generated through ecotourism. These benefits, and
their long-term sustainability, are then compared to the likely outcome under
alternative management regimes, including the impacts of a proposed Prek Toal
Sanctuary on local communities.

4.2 Study area and villages

This study focused on the five floating villages located on the fishing lot 2 border: Prek
Toal, Anglong Taor, Kampong Prahok and Prek Kantiel, all in Koh Chiveang commune,
Ek Phnom District, Battambang province. Of these, Prek Toal and Anglong Taor are
adjacent and are the largest villages, effectively forming one large community, albeit
with separate village authorities. Additional surveys were done in 19 “uplands”
agricultural villages from Tapon, Roka, Anglong Vil and Kampong Preah communes,
Sankaj district, Battambang province. These villages were selected as being on the
roads closest to lot 2 on the Western side (moving away from the lake), and the
communes are known as being the source of often seasonal migrant fishers, labourers
and sub-leaseholders in lot 2. See Table 4.1 for details.
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Table 4.1. List of study Villages

Village | Commune | District Surveys
Floating villages
Prek Toal Koh Chiveang Battambang Chapters 3,4, &6
Anglong Taor Koh Chiveang Battambang Chapters 3,4, &6
Kampong Prahok Koh Chiveang Battambang Chapters 3,4, &6
Thvang Koh Chiveang Battambang Chapters 3,4, &6
Prek Kantiel Koh Chiveang Battambang Chapters 3,4, &6
Uplands villages

Basaet Tapon Battambang Chapter 4

Boeng Tuem Tapon Battambang Chapter 4
Samdach Tapon Battambang Chapter 4

Svay Sa Tapon Battambang Chapter 4

Tapon Tapon Battambang Chapter 4
Ambaeng Thngae Roka Battambang Chapter 4
Chhung Tradak Roka Battambang Chapter 4

Pou Battambang Roka Battambang Chapter 4

Roka Roka Battambang Chapter 4

Ta Haen Muoy Roka Battambang Chapter 4

Ta Haen Pii Roka Battambang Chapter 4

Puk Chhma Anlong vil Battambang Chapter 4

Svay Kang Anlong vil Battambang Chapter 4
Andoung Trach Kampong Preah Battambang Chapter 4
Kampong Preah Kampong Preah Battambang Chapter 4
Kralanh Kampong Preah Battambang Chapter 4
Panhnha Kampong Preah Battambang Chapter 4

Prey Chaek Kampong Preah Battambang Chapter 4

Srah Kaev Kampong Preah Battambang Chapter 4

4.3 Methods

A variety of methods were employed to study the socio-economic benefits of fishing
lot 2 and Prek Toal Core Area to local communities.

4.3.1 Focus group discussions

A number of group discussions were held in floating and uplands villages, which served
a variety of purposes, including to introduce the project, to collect basic information
on villages and stakeholder groups, and to collect more detailed information on local
livelihoods, fisheries management and views on fishing lot 2 management. Many of
the group discussions focussed on a specific group exercise, which provided
information of itself, but which also served as a tool around which wider information
could be discussed in an informal setting. Efforts were made at each group discussion
to invite a cross section of the community, to assure people of anonymity (no names
were ever written down), and to give people a chance to ask questions and discuss
general subjects relating to fishing. Indeed, we gained more useful information from
the group discussions around the group exercises, than possibly we did during the
actual exercises.

89




4. Assessment of the distribution of the socio-economic benefits

At the beginning of the project, four group exercises were completed in each of the
floating villages, namely the natural resource use map, a list and rank of livelihood
activities, a village map, and an assessment of the characteristics of wealth groups. The
former two of these (natural resource use map and livelihoods list) were also repeated
in each of the uplands villages. Towards the end of the study, an additional two group
discussions were conducted in each floating village (and a number of other floating
villages — see chapter 6), to investigate more sensitive issues now that the project had
been accepted by villagers, and to fill in any gaps in information. These included
discussions on the seasonality of livelihood activities, and a timeline detailing changes
in the last 10 years, focussing on changes in management, law enforcement and
natural resource use. The final two group exercises are discussed in Chapter 6. Group
discussions were conducted by trained facilitators acting in pair, one of whom oversaw
the discussion, and the second who took notes.

4.3.1.1 Natural resource use map

Respondents drew a map of all areas used by villagers. This included information on:
names of access routes (rivers, streams, pathways, roads, etc.), land areas and what
people use them for (flooded forest, ponds/lakes, agricultural land, aquaculture,
fishing lot zones), boundaries and other zones, landmarks (bird platforms, streams
owned/leased by particular people, big trees), and land use/livelihood activities done
in each zone. The map had to be agreed on by the majority of people and was later
used to identify resource use zones.

4.3.1.2 Livelihood activities list and rank

Respondents were asked about all livelihood activities done by people from that
village, in both the flood and dry seasons. Respondents then draw a picture on pieces
of paper to represent each activity, and as a group arranged those activities in order of
the number of people that participated in those activities. This was repeated for both
seasons, and once the order agreed on, respondents asked to estimate the number of
families or individuals involved in that activity.

4.3.1.3 Wealth characteristics

Groups were asked to describe the characteristics of rich, medium and poor family in
the village. On a large sheet of paper, respondents then drew these differences for
poor, medium and rich families under different categories, including:

® Property - size of house, materials used in the house, location in village;

e Livelihood assets — type and number of boats, fishing equipment, other livelihood
assets such as crocodile farms/aquaculture, and access to natural resources, including
permits and sub-leases, domestic animals, land owned;

® Members and characteristics of the family, including no. of children, education,
remittances;

® Food and food security, including differences in everyday diet, what families could
do in case of emergencies (health and food);

®* Non-livelihood assets.
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This was aimed help as general information and to inform the questionnaire design.
Participants were assured that “rich” was a relative term, and meant here at the level
of the village: it did not mean that rich families in the village were wealthy at the scale
of the country. Efforts were made not to impose the facilitators’ views of wealth on
the participants.

4.3.1.4 Village map

Respondents were asked to draw a map of the village, including all major landmarks
and groups of houses. This included: local names and official names for community
buildings (school, hospital, commune leader building, community building, temple,
etc.); access routes in and out of village (pathways, rivers, streams, etc.); and groups of
houses, including the approximate number of households in each group, and any
distinguishing characteristics (e.g. ethnicity). This was done in part to identify groups of
households within a village, potentially as a way to identify families of similar
livelihoods and/or wealth, and also as a way to stratify villages for later sampling.

4.3.2 Village surveys

A village survey was conducted monthly with 700 households - 50 families in each
floating village, and 25 families in each upland village, from February 2009 to August
2009. This included questions on all livelihood activities conducted by the members of
the household over the past month, including details of resources harvested, goods
sold and any other income or resources entering the home. Careful sampling
procedures were conducted in order to get a random sample of households, stratified
by livelihood activity, selecting 5 families from each livelihood activity. These varied for
the floating and uplands villages, and are detailed below. A local data collector from
each village was trained for three days before conducting the survey after which they
were visited monthly by a supervisor who checked all completed data sheets, and
accompanied the data collector for one day of data collection. In addition, any families
who had questions were be visited by the supervisor, and questions answered.

4.3.2.1 Sampling strategy: Floating villages

A census style questionnaire was conducted with half of the households for each of the
floating villages, with every other house being visited by the data collector. Data were
collected on the demographics of the household, and on the livelihood activities
conducted by all household members in the past year. From these census
guestionnaires, the following livelihood activities were identified and five households
randomly selected for each group:

e Leaseholders, sub-leaseholders, and people who buy permits or dong53 in lot 2

e Small of medium scale fishers who use lot 2 (without a permit)

e Labourer for lot 2

e Wildlife collection from lot 2 (e.g. firewood, frogs, crabs, snails, etc.)

A dong is a permit paid to the lot Leaseholder, allowing a fisher to fish in a particular area (e.g. dry
season pond) or using a particular fishing gear (e.g. water snake fishing or bors in lot 2 during the
flooded open season)
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e MoE or conservation workers (e.g. MoE rangers, MoE boat drivers, Environmental
station employees, etc.)

e Tourism operators and workers

e Fish traders

e Labourer for fish processing

e Dry season vegetable growing

e General service providers (e.g. shop owners, small businesses, traders)

For groups where less than five households were been identified during the census
qguestionnaire, the village chief or other key informant was asked to name all the
families in the village doing that activity. These names were then put into a hat, and a
random five households selected, in front of the village chief and other witnesses. Each
household was then visited, the project explained, the data collector introduced, and
asked if they would participate in the study.

4.3.2.2 Sampling: Uplands villages

Due to a fewer number of households fishing or using lot 2, the sampling strategy
varied slightly for the uplands villages. No census style questionnaire was conducted,
and instead village chiefs or key informants were asked to name all families in the
villages belonging to one of the five activity groups identified, and five households
randomly selected. Where there were too many households to name in each group,
researchers walked through the village interviewing every 20" household to ask what
livelihood activities were done by the household. Five households from each group
were therefore identified. Again, each household was then visited, the project
explained, the data collector introduced, and asked if they would participate in the
study. The five livelihood activities identified were:

e Leaseholders, sub-leaseholders, and people who buy permits or dongs in lot 2

e Small of medium scale fishers who use lot 2 (without a permit)

e Labourer for lot 2

e Fish traders

¢ Wildlife collection from lot 2 (e.g. firewood, frogs, crabs, snails, etc.)

4.3.2.3 Migrants surveys

In addition to the selected households, the same questionnaire was done for any
season migrants arriving in the village. Each month, the data collector and supervisor
spent one day identifying seasonal migrants and asking these same questions for as
many months as the migrants were there. In practice there were only migrants for the
floating villages.

4.3.3 Interviews

Interviews were conducted with fishers and forest product collectors encountered by
data sampling teams under Chapter 3, during their activities in the area. These
included questions on village of origin, income or salary (for labourers) and duration of
work. This allowed us to cross-check data gathered from village interviews.

In addition, in-depth interviews were conducted with key informants from different
stakeholder groups. These were often informal, and were designed to understand
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more fully some of the issues that had been identified during surveys or group
discussions.

4.3.4 Uplands surveys

Two surveys of 7-10 days were conducted in March and May 2009, using methods
developed in WCS Upland surveys conducted in 2004 and 2006. A team of 2-3 data
collectors travelled along different routes through the uplands portion of lot 2,
collecting data on the location, size and names of uplands ponds; the size, location and
village of origin of human settlements; and the type of fishing, name of sub-leaser,
price of sub-lease, and approximate fish catch of any fishers encountered.

4.4 Results

A wide range of seasonally adapted livelihood activities were identified in the villages.
The results presented here focus on the number of families gaining some income from
fishing lot 2 activities (for at least some part of the year) compared to other activities
and then the average income earned from fishing lot 2 livelihood activities. The final
results section discusses the impact of a future Prek Toal Sanctuary, compared to other
management scenarios. We also include general comments repeated by more than
one respondent or group, about local livelihoods.

4.4.1 Number of households involved in different livelihood activities

4.4.1.1 Floating communities

Unsurprisingly, whilst a wide variety of livelihood activities was reported in the floating
villages, the majority of these depended in some way on fishing in the floating
communities (Table 4.2, Table 4.3). In floating villages, the vast majority of households
either used traditional fishing gear (mobile gear such as fish hooks, smaller fish traps,
gill nets, eel traps, etc) or medium fishing gear (fixed gear such as bors — arrow or box-
shaped netted enclosure with a long net leading to the enclosure).

During the closed season (July — September), virtually all families with traditional and
medium fishing gear reported going to fishing lot 2 at some point, although most
report also going to the Community Fisheries (CFi) and Public Access (PA) fishing areas.
Respondents claimed that although this is the least productive season for fish catches
(because there is so much water, extracting fish is more difficult), many claimed that
they still catch more fish in these months, because it is when they are allowed to go to
fishing lot 2 (where fish are more plentiful) as opposed to the CFi areas, where fish
stocks are reportedly severely reduced.

During the open season (October — June), all families with traditional gear and most
families with medium gear went only to the CFi and PA areas (Table 4.4). Only in Prek
Kantiel (a village surrounded by two fishing lots, and without a CFi area) were dongs
common, whereby virtually all families with fixed fishing gear (bors) bought a permit to
fish inside the lot during the open season, when the water is still high (October —
January). Of these, half (50) were dongs for fishing lot 2, and half for the neighbouring
fishing lot 1. A fewer families in all floating villages had larger fishing gear such as
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“norals” (a large bor), which again were mainly used in the CFi areas and the PA areas
(including in the middle of the Tonle Sap), but which often employed labourers.

During the dry season (February — June), a very limited number (~5) of wealthy families
bought sub-leases for the large-scale fishing gear at the pens and barrages. With the
exception of Prek Kantiel, no families reported buying leases for dry season ponds,
presumably because these ponds are a long way from the village. The dry season is
also the peak period for labourer work in lot 2 (and in public access areas). However,
contrary to expectations, a fairly limited number of families from the floating
communities were employed in the lot (~100 compared to the estimated 1000 people
working in the lot during this season), and the majority of these were from Prek Toal
and Anglong Taor villages. Villagers claim that only people who know one of the sub-
leaseholders can get this work, and that it is badly paid, so is mainly for the poorer
families.

The fish traders in the floating villages play a key role in providing small loans (often at
very high interest rates) and buying and selling fish from small and medium scale
fishers. These traders also provide work in the dry season to a large number of women
who are employed as labourers for fish processing. This work is paid roughly half of
that of the lot 2 labouring work (reportedly because it is “women’s work”). However,
very little of the fish bought by these village based traders comes from fishing lot 2.
During the open season, most large-scale fishers (i.e. fishers in lot 2) sell to large
traders who come from the Chong Kneas port, or take the fish to the port directly.
Only in the closed season do local traders buy fish originated in fishing lot 2.

There were a large number of families who collected other natural resources, including
aquatic plants, firewood, crabs, snails, crickets and grasshoppers. However, far fewer
actually sold these products, and these families were generally reported as being the
poorest of the village.

The conservation activities in the Prek Toal Core Area do provide employment for
around 35 households, which is a small fraction of the total number of households,
although there are no employees from outside of the floating villages. However,
efforts had been made to employ rangers who were often among the poorer
households in the village, and including former egg and chick collectors where
possible.

Despite an estimated 700 - 1,300 tourists per year, very little of the tourist money
currently flows to local communities. Local livelihoods benefiting from tourism were
confined to a small number of people working as boat drivers for tour groups on a
rotational basis, the two households who provide a restaurant service to a limited
number of tourists, and a number of poorer households who make handicrafts goods
out of water hyacinth under an Osmose (local NGO) programme4. In addition, a
number of service providers (e.g. shop owners) presumably benefit from increased
sales in boat fuel. A few households also host “homestays” in Prek Toal and Prek

4 Although the majority of these goods are transported to Siem Reap and elsewhere for sales.
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Kantiel, although the number of tourists wishing to sleep at the floating villages is
currently very limited. Kampong Prahok and Thvang villages receive no income from
tourism. However, the system is such that most of the services (i.e. food and transport)
are provided by Siem Reap-based organisations. A notable two NGOs do give a portion
of their tourist revenue to conservation activities in Prek Toal (Sam Veasna Centre) or
to community development projects (Osmose), but others give nothing but the Core
Area admission fee. This system is currently under review by the MoE and
encouragingly, plans to divide the Core Area entrance fee ($20/tourist) into funds for
conservation activities, local community development, environmental education and
logistics costs of running the station have recently been put in place. However, this
system is has only been implemented since November 2009, and will require a strong,
transparent and accountable system to be in place for it to be sustainable.

Photograph 4.2. Fishing camp near pond in uplands public access area.
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Table 4.2. Number of families participating in different livelihoods, floating villages.
Numbers stand for number of families, unless followed by a “p”, in which case show number of people.
CFi = Community Fisheries areas; PA = Public Access fishing areas

Koh Chiveang commune

Prek Toal Anglon | Kampong Thvang Prek
g Taor Prahok Kantiel
Total No. HHs 500 550 350 250 100
~ | Traditional gear: Closed season 150 250 230 90
B | (fish hooks, gill nets, laals)
£ | Traditional gear: Open season 0° 0 0 0
2 | (lot2)
::% Water snake fishing 20 0 0 0
% Medium gear: Closed season 250 100 50
c | (bor)
Z | Medium gear: Open season 255 total 150 0 50 (buy
(mainly in (mainly in dong)
CFiand PA) CFiand PA)
Large gear/sub-lease holders: 2 0 3 (buydong | O
Open season for ponds)
Traditional gear: Open season NOT lot 2 | 150 50 160 70
Bor/noral owner, all areas 255 150 50 100
Fishing in neighbouring fishing lots 0 0 4 buy dong 50 buy
in lot 4. 40 dong in
bor & 10 lot 1
noral (PA &
CFi only)
Other lot 2 | Labourer lot 2 70p 10 3 0
activities MoE ranger 20-30 p 20 0 0
Tourist boat driver 20p 0 0 7
Fish trader 20 4 4 15
Lot 2 Restaurant for tourists 2 0 0 2
services Shops 20 10 5 15
Other Fish Processing Labourer* | 300 150 0 30
work Fish rearing 20 50 30 25
Labourer — norals in lake 50 (closed) 30 30
& CFi areas 80 (open)
CFiranger 25 0
Osmose staff 3
Other trader (e.g. cake or | 10 17 8 15
vegetable seller)
Teacher 8 1 1 0°
Sell NTFP plants 10 0 0 40
Crocodile rearing 80 10 25 7
Firewood selling 4 0 50 0
Dry season vegetables 0 50 4 0
Poultry rearing 0 200 110 0

> Families with traditional gear cannot use lot 2 during the open season, except for a few snake fishers

who buy a dong. Everyone else with traditional gear fishes in the Community Fisheries areas, or the
public access areas.
® The government teacher left, and no new one has been assigned. The Osmose employees or elder

villagers occasionally give lessons at the school. Indeed, there was great protest when authorities tried

to remove their school.
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4. Assessment of the distribution of the socio-economic benefits

Table 4.3. Rank of number of families involved in each livelihood activity

1 = most families involved. Where ranks were different between seasons, the highest (i.e. most families)
was taken. Blue = fish based activities, Yellow = agriculture based activities, Green = other natural
resource harvesting

é
= ©
Village: = f;‘i ib g
Pl s|g |2
| ®|E |28
a < ~ = [a
Fishing, small-scale gear 2 B 1 1 1
(net and hook)
Fishing, medium-scale gear (bor) 1 1 2 5 2
Fishing, large-scale gear 12 7 | X | 12| 3
Fishing, dong ponds
Fishing, labourer 45 | 4 7 5 X
Fish processing 1 2 1 X 3
Fish trader 9 |11 | 10| 13 | 6
Water snake fishing 5 4 X [ 15| X
Shop owner 7 9 6 | 11| 6
Trader (non-fish products) 8 7 7 | 14| 5
Fish Rearing 6 7 4 8 4
Teacher 13 | 12 | 11 | 15 | X
MoE Ranger 11 9 7 X X
Boat Driver for tourists 12 |12 | X X 7
Sell aquatic plants 10 | 12 | X X 3
Crocodile farming 4 6 7 9 7
Sell firewood 14112 | X | 6 | X
Chicken/duck rearing 2 3 X
Dry season vegetables 4 | 11| X
Community Fisheries Ranger 9 X
Osmose staff 9

4.4.1.2 Uplands communities

In the uplands communities, livelihoods were dominated by agriculture and livestock,
as expected (Table 4.4). The vast majority either owned rice fields, or worked as a
labourer in a rice field for at least some part of the year. In addition, a sizable
proportion did some fishing, but the scale of this fishing varied considerably. Over half
of the families who fished did so only in local rivers or ponds. Of the other half who
travelled further away, most went to public access areas near to lot 2, or in the public
access area of lot 2. It was not possible to distinguish between these two categories
(public access areas inside and outside of lot 2) as respondents didn’t know
themselves: there were no markers to show the lot 2 border (only the border between
the public access and non-public access areas). A large number fished in lot 2 during
the closed season, but very few bought dongs for fishing in the open season (Table
4.4).
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4. Assessment of the distribution of the socio-economic benefits

Some people from the uplands villages were employed as labourers in lot 2. Again,
respondents reported that this work was only available to those who knew one of the
sub-leaseholders. Indeed, of the labourers interviewed at the fishing gear, more than
50% Reported coming from villages far from lot 2.

Table 4.4. The number of families working in lot 2, all villages
Blank cells indicate that figures aren’t available/are unknown

July - Sep Oct—Jan Feb —Jun All year
~ by
c
£ |3 2c8l 2 |So |52 0 2
S ] 33 § : 3 é £33 2 e
zZ Q0 o o 3 -] od < wc| 8 - g e
— £ o £ c | —~ £ O S o| = - = w
g |58 585 558|585 gl 3|8
Village 2 L 9 E o8l fe| LY 8 2| L] 2
Prek Toal 522 | 400 ~4 0 0 0 70 20 [ 3 |25
%]
% Anglong Taor 373 300 ~2 0 0 0 ~25 3 |5
= Kampong Prahok 209 | 350 0 0 0 0 3 0 0 |0
oo
% Thvang 250 | <210 0 0 0 3% 3 0 |0 |0
S (~100)’
[N
Prek Kantiel 100 | ~100 50 0 0 50 0 10|12 |0
Puk Chhma 392 0 0 8 3 0 0 0 |0
Svay Kong 423 0 0 3 0 0 0 |0
Ambaeng Thnagae 186
Chhung Tradak 301 0 6 5 0 2(PA) | O 0 |0
Pou Battambang 214 0 0 15 0 0 0 |0
«» | Roka 469 10 |65 15 50 0 |0 |0
(]
& | Ta Hein Moy 300 0 0 1 10 |0 [0 |o
>
o | TaHein Pii 187 8 0 20 40 0 |0 |0
5 | Basaet 631 0 0 0 0 o [o |o
Boeung Tuem 545 0 0 50 8 8 0 0 |0
Sambdach 614 | <100 0 100 |50 2 25 0 0 |0
Svay Sor 542 | <160 0 0 0 0’ 0 0 0 |0
Tapon 422 | <45 50 10
Andoung Trach 201 | <120 5 5 0"

7 Many fishermen with traditional gear and medium gear go to neighbouring lot 4 during the closed
season, as well as lot 2.

® Families with Norals don’t buy dongs — they fish in the CFi area in the open season. People from
Thvang do buy dongs for ponds in lot 2 and 4.

® Nine families buy dongs in lots 4 and 6,

1% But 2 families buy a dong in lot 1
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4. Assessment of the distribution of the socio-economic benefits

4.4.2 Income gained from lot 2

Average incomes from lot 2 based livelihood activities again varied widely, from the
large sums earned by sub-leaseholders to the small amounts earned by those with
traditional fishing gear during the closed season. Indeed, incomes from Fishing lot 2
were ranked both the highest and the lowest compared to other village livelihoods

(Table 4.5).

The total highest incomes earned per household were buy sub-leaseholders, followed
by fixed gear owners, shop owners and fish traders. However, due to the small number
of sub-leaseholders, it was the fixed gear owners who earn the most from lot 2 across

all households (Table 4.6).

Table 4.5 Rank of income, floating villages

1 = highest income per household over the whole year. Activities which earned high incomes for just a

short period of time were ranked lower than their month income suggested, to take into account the

lack of earnings for the rest of the year.

Livelihood Activities High water Low water
Large fishing gear: noral owner 1 1
Medium fishing gear: bor owner 2 2
Shop owner =3 3
Fish trader (village based traders buy only from small fishers, not =3 4
from lease-holders)

Traditional fishing gear: Gillnets “morng” = 5
Traditional fishing gear: Fish hook “san toi” 5 NA
Fish rearing = 6
Other trader (e.g. cake or vegetable seller) 6 7
Teacher 7 9
Crocodile rearing NA 8
Water snake fishing =9 NA
Firewood selling =9 NA
Labourer lot 2 =8 =10
MoE ranger =8 =10
Labourer — norals in middle of lake = =10
Tourist boat driver 10 NA
Fish Processing Labourer* NA 11
Sell NTFP plants 11 NA
Traditional fishing gear: Fish trap “laal” NA 12

Table 4.6. Average and total incomes for Fishing lot 2 livelihood activities

Livelihood Average Average Average | Estimated no. of people/ families | Average
activity income duration/frequency | annual Floating | Uplands | Elsewhere annual
of work salary/ villages villages value
family TOTAL
or
person
Labourer, lot 2 | 50,000 — 2 -3 months $125 101p 30p ~80p™ $26,375
200,000R/
month
Boat driver for | $5/day 1/2 months (PT) $30 20p 0 0 $700

" This is probably an underestimate, as is based on those labourers interviewed during Component 2

99
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tourists 1/6 months (PK) $10 10p
MoE Rangers $5.4/day 14 days/month, $453.6 30p $13,608

6 months/year
Other $80/month* | All year $960 4 $3,840
Environmental
station staff
Osmose staff $80/month* | All year $960 6p $5,760
Tourism: $2/meal 10 meals/month, 4 | $80 2f S160
restaurant (price =$3) | months/year
Tourism: guest | 10,000R/ 1 night, less than $20 5f $20
houses night/ 1/6 months

tourist
Fishing, * days/month,
traditional July - September
gear, closed
season
Fishing, fixed * days/month,
gear, closed July — September
season
Fishing, — February —June
Public Access
Area ponds
Fishing, dong — February —June
lot 2 ponds
Fishing, dong — October - January 50f (PK 0 0
lot 2 fixed gear only)
Fishing, February — June 12p 0 0
sublease — lot (~half of
2 pens & which
barrages are Chea
Phal’s
family)

4.5 Discussion

4.5.1 Potential impacts of management changes on local communities

Under management changes involving the creation of a Prek Toal Sanctuary (see
Chapter 2) only 7.6% reduction in fish catch is predicted during the open season (see
Chapter 3). This would involve the cancellation of one or two key sub-leases, (rather
than a 10% decrease from all sub-leased areas), which would mean that the lot
operator would forego the income from one or two leases, but other leases would
remain intact. Consequently, the income to those sub-leaseholders still holding a lease
would remain changed. However, a 10% in fish catch could also lead to a decrease in
labourers needed. However, as less than half of all labourers currently employed are
from local communities, it is recommended that these reductions are absorbed by
communities far from lot 2, which may have more opportunities for alterative
livelihoods. Consequently, during the open season, the main local impacts would be on
the 50 households in Prek Kantiel which buy dongs to fish in fishing lot 2.

An important caveat is made with the recommendations for a Prek Toal Sanctuary,
namely that current laws on fisheries are enforced more stringently. This would
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4. Assessment of the distribution of the socio-economic benefits

effectively mean no fixed gear inside lot 2 during the closed season. This would result
in a loss of (unofficial) revenue to the MoE, local FiA, local police, and local military,
and also a reduction in fish catch by the medium wealth families owning this gear.

Photograph 4.3. Fish in floating village.
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Photograph 5.1. Flooded forest.
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5. Investigation into the impact of upstream development

5.1 Summary

This component aimed to investigate the impact of upstream development on fishing
lot 2 and the Prek Toal Core Area.

Future development activities, both within the Tonle Sap and upstream in the Mekong
catchment areas, are likely to have a major impact on the fish catches and flooded
forest around the lake. One of the most well-known examples concerns predicted
changes in the depth of the Lake during the dry season. Rising dry season water levels,
due to water releases from dams, is expected to cause widespread reduction in the
area of flooded forest over the next 10-15 years (as the under construction and
planned dams are completed). Models (from WUP-FIN) suggest that up to 40% of the
Prek Toal Core Area could be affected. The proposal for the new Prek Toal Core Area
should be informed by the latest available information from these scenarios, so that
the final area chosen has the highest potential for long-term sustainability.

5.2 Introduction

Rapid development in the upper reaches of the Mekong River, in the form of
construction of large hydropower dams and reservoirs, large irrigation schemes and
rapid urban development, is putting water resources under stress. Recent studies have
concluded that these developments will lead to flow alterations in the Mekong (ADB
2004; World Bank 2004; Webby et al. 2007). These flow alterations would threaten the
sensitive ecosystems downstream, particularly Tonle Sap River, Lake and floodplain,
and its gallery forest and protected areas, by changing the flood pulse system of the
lake.

The other predicted impact on the lake hydrology is climate change. It has not been
included in the analysis but is considered to have an important impact on the Mekong
and Tonle Sap hydrology, especially during the latter part of the century (Penny 2008;
TKK and SEA START RC 2009). Indeed, in an assessment of 132 countries, Cambodia
was ranked in the top 30 countries whose fisheries are most exposed to the impacts of
climate change and whose economies are most vulnerable those changes (Allison et al.
2009).

Relatively small rises in the dry season lake water level would permanently inundate
disproportionately large areas of floodplain, rendering it inaccessible to floodplain
vegetation and eroding the productivity basis of the ecosystem (Kummu and Sarkkula
2008). Therefore, it would be highly important to maintain the natural hydrological
pattern of the Mekong, particularly the dry season water levels, to preserve the lake’s
ecosystem productivity.

This study is based on three Cumulative Impact Assessment reports (ADB 2004; World
Bank 2004; Webby et al. 2007) that are made for the Mekong Basin, mainly analysing
the future development impacts on the basin hydrology and further on the Tonle Sap
Lake’s water levels. They conclude that dry season water levels would rise and wet
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season water levels would be lower than at present. The flow alterations would be
more significant close to the dam sites and gradually decrease, with distance, in the
lower Mekong Basin. The flow alterations in the Mekong mainstream would directly
impact on the flood pulse of the Tonle Sap Lake. This is because around 60% of the
Tonle Sap flood water originates from the Mekong and the water level in the lake is
controlled by the water level in the Mekong mainstream (Kummu and Sarkkula 2008).

This study aims to assess the impacts of the flow alteration, and particularly the
increased dry season water levels, on the fishing lot 2 and Prek Toal Core area. Specific
tasks are as follows

o Analysis of the impact of upstream developments on Prek Toal Core Area
and Battambang fishing lot 2. This should include analysis of changes in water
levels and impacts on flooded gallery forest, bird communities, trees with observed
birds and observed crocodiles.

. Comment on the results of this analysis pertaining to the new suggested
conservation area (within lot 2)

. Discussion on the longer term prospects for the Prek Toal Core Area and
fishing lot (e.g. due to climate change)

5.3 Study area

Tonle Sap Lake (Figure 5.1) is an integral part of the Mekong River, being the largest
freshwater lake in Southeast Asia. The Mekong is among the largest rivers in the world
and is ranked as the 10" largest by volume with an annual discharge of 475 km?
(Mekong River Commission 2005). The importance of the lake is unquestioned for
Cambodia and the lower Mekong Basin (e.g. Bonheur 2001; Sverdrup-Jensen 2002;
Campbell et al. 2006a; Keskinen 2006; Kummu et al. 2006). Over one million people
are depending on the natural resources of the lake. The value of Tonle Sap Lake has
also been recognized internationally and the lake has three Biosphere Reserve core
areas under the UNESCO Programme on Man and the Biosphere (UNESCO 2006) and
one Ramsar site under the Ramsar Convention (Ramsar Convention on Wetlands
2007).

The fishing lot 2 and Prek Toal core area are located in the Northwest part of the lake
as illustrated in Figure 5.2.
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Figure 5.1. Map of Tonle Sap Lake and its location including the distribution of gallery forest and the
protected areas.
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5.3.1 Water balance of the lake

Water balance calculations for Tonle Sap Lake have shown that most of the inflow into
the lake (57%) originates from the Mekong main stream, either by discharge through
the Tonle Sap River (52%) or by overland flooding (5%) (Kummu and Sarkkula 2008).
Tributaries to Tonle Sap Lake contribute about 30% and precipitation directly into the
lake some 13% of inflow. The average annual inflow is 79.0 km?, ranging between 44.1
km?® in 1998 and 106.5 km? in 2000. Around 88% of the receding lake water returns to
the Mekong through the Tonle Sap River (87%) and overland flooding (1%), while 12%
evaporates from the lake. The average annual outflow is 78.6 km®, ranging from 43.5
km?® in 1998 to 104.8 km® in 2000.

The flow in the Mekong River is, therefore, the principal factor determining the flood
pulse of the Tonle Sap Lake. Moreover, the water level in the Mekong mainstream
controls the water level in the lake and thus, should the dry season water level be
higher in the Mekong due to e.g. hydropower operation rules it would have direct
impact on the Tonle Sap’s water level.

5.3.2 Floodplain gallery forest surrounding the permanent lake

The floodplain vegetation is one of the most important elements of the Tonle Sap
ecosystem (Kummu et al. 2006; Lamberts 2006). Among it, the tall gallery forest stripe
in the immediate vicinity of the permanent lake shore (illustrated in Figure 5.1) covers
only a small part of the floodplain but it constitutes an important physical barrier
between the open lake and the floodplain, creating favourable conditions for effective
sedimentation within the forested zone (Kummu et al. 2008). In addition to the
permanent lake edge and the river banks, isolated stands of trees are scattered
throughout the floodplain. The bird colonies nest in these stand of trees. The total area
of the gallery forest of the Tonle Sap Lake’s floodplain is around 198 km? calculated
from the landuse map created by JICA (1999). McDonald et al. (1997) provide more
information on the gallery forest and other floodplain vegetation.

5.4 Data and Methods

The analysis here is based on the Kummu & Sarkkula study (2008). Their work has been
updated and scaled down to the study area.

5.4.1 Cumulative impact assessment studies

Due to the considerable variety and ambiguity of different development plans, the
prediction of cumulative impacts of on-going and planned development is extremely
challenging. For example, existing cumulative impacts assessment (CIA) studies
focusing on flow changes have applied different approaches, and used different values,
and therefore provide different estimates of the potential changes in flow. Three
different CIA studies have been used in the analyses:

. CIA 1: The Mekong River Commission (MRC) has compiled a basin wide CIA under
the Integrated Basin Flow Management (IBFM) project by using Decision Support
Framework (DSF) modelling tools (World Bank 2004)

° CIA 2: The Asian Development Bank (ADB) conducted a basin wide CIA within the
Nam Thuon 2 environmental impact assessment study (ADB 2004)
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° CIA 3: Adamson (2007) compiled analyses of the downstream hydrological impact
of the Chinese cascade of dams

The results of the above mentioned CIAs are used to analyze the flow alteration due to
upstream development and its impacts on the Tonle Sap flood pulse. The summary of
the CIA studies is presented in Table 5.1 and each CIA and its background has been
briefly summarized below.

Table 5.1. Summary of the flow alteration according to the CIA studies.

CIA1 CIA2 CIA3
Basic assumptions and methods
Increased storage in the | 49.5 km® 54.9 km? 22.7 km? *
Mekong Basin
Increased irrigation +53% - -
Other development Increased Increased -
activities taken into domestic and domestic and
account industrial use industrial use

of water, and of water

basin

diversions
Method used to estimate | Hydrological Water balance | Statistical
the development impact | and and analysis
on flow alterations hydrodynamic | hydrodynamic

model model
Flow alteration impacts on Tonle Sap water levels
Wet season water level -0.36m -0.54m N/A
Dry season water level +0.15m +0.60 m +0.30m

* Only reservoirs planned to be constructed in China are considered
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Figure 5.3. Change in yearly hydrograph due to the upstream development, based on ADB (ADB 2004)
results.

5.4.2 Updated development plans

The existing CIAs are based on the old development plans, particularly the outcomes of
the hydropower development plans. The used increased in the storage capacity in the
ClAs is 22.7 — 54.9 km? while based on the updated plans the increased storage
capacity could be more than 75 km>. The recent plans are illustrated in the figures
below (Figure 5.4 and Figure 5.5). Therefore, the dry season water level rise of 0.9 m is
used as one of the estimated water levels to correspond the increased development
activities.
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Figure 5.4. Existing dams (left) and planned dams (right) in the Mekong Basin.

Cumulative storage [km?] Prasant (2009)
120 :
Estimated sforage of the p!anned'rmserm where no
constructian year is avaiable i ey
100 1
|
80 '
Cumulative storage of the ﬂxis?jng and
planned resenairs |
%0 R\i\
40 :
Cumuiative storage of the i
ex:ﬂmgmsamﬁ's\ I
20 i
0 '
B @ ™ o O OQ e Mmoo Mmoo NT WL oo
7o B T+ T LR~ - B+ "R+ N = I = R = = S = R R S e = B |
e R T = = = - T = - R = S = A = N = S = R o R e S = SR e SR e SN == B ==
i B = B BN A =¥ B = BN o B B I S I SV

Figure 5.5. Estimated cumulative storage of the existing and planned reservoirs.

5.4.3 Spatial data

The available land use, bathymetric and elevation data, as well as other related spatial
datasets are used for GIS analysis to assess the impacts of flow alteration on the

flooded area, including gallery forest, and protected areas in the floodplain.
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The following GIS data have been used for the spatial analysis:

. The digital bathymetry model (DBM) for Tonle Sap Lake, Tonle Sap River and their
floodplains is based on the combined datasets of the Certeza survey (Certeza
Surveying 1964) of the Tonle Sap floodplain, and the Mekong River Commission
Hydrographic Atlas for the lake proper and Tonle Sap River (Mekong River Commission
1999)

° Land use data around the Tonle Sap, from which here only the gallery forest layer
is used, were compiled by JICA (JICA 1999)

° Protected areas; the location of Tonle Sap Biosphere Reserve is based on the
data provided by WCS.

. Fishing lot boundaries data was provided by WCS

° The data for bird trees, bird colonies and crocodiles was provided by WCS

5.4.4 Methods used for assessment of the flow alteration changes on
flooded area, gallery forest and protective areas

With the GIS data listed above, by using ESRI’s ArcGIS 9.2 software and its extensions,
the assessment of impacts caused by flow alteration on the flooded area - gallery
forest and protected areas - was achieved. The inundated areas were first analyzed for
each estimated future water level by using the DBM constructed for the Tonle Sap
Lake and its floodplain (see Figure 5.6). This resulted in polygons of inundated areas.
The inundated areas were then mapped and their extent was calculated by using the
polygons. Thereafter the areas of gallery forest, bird colonies, bird trees, and crocodile
locations inundated due to the increased dry season water level were mapped. The
same was done with the location of the Prek Toal core area itself and fishing lot 2.
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Figure 5.6. Digital bathymetry map for the study area.

5.5 Results

The results of the spatial analysis are presented for each analysed parameter.

5.5.1 Flow alteration impacts on flooded area

The results of the spatial analysis illustrate how the increased dry season WL would
impact the permanently inundated area (Figure 5.7 and Figure 5.8). The average 30-
day minimum water level during the analysis period of 1997-2006 was 1.44 m AMSL
and has been used as a reference level for the dry season water level.

The lake area corresponding to the water level of 1.44 m AMSL is approximately 2,300
km?. Rises of 0.15 m, 0.3 m, 0.6 m and 0.9 m, representing each estimated future dry
season water level, would result a permanent lake area of 2,560 km?, 3,107 km?, 3,345
km?, and 3,504 km? respectively. Thus, the permanent lake area would increase
between 260 and 1,204 km? (11%-52%).
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Figure 5.7. Inundated areas due to increased dry season water level illustrated with the study area.
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Figure 5.8. Cumulative increased permanent lake area under each analysed dry season water level rise.

5.5.2 Flow alteration impacts on gallery forest

The predicted dry season water level rise of 0.15-0.90 m would mean permanent
inundation of large areas of gallery forest stripes located in the vicinity of the lake
shore (illustrated in Figure 5.9). This significant reduction, and with the 0.60 m dry
season water level rise close to total extinction of the gallery forest stripes along the
lake proper could have a significant impact on the entire Tonle Sap ecosystem. Around
Prek Toal the water level rise of 0.30 cm would submerge already major part of the
forest stripe (Figure 5.9). The statistics for the submerged flooded gallery forest are
presented in Figure 5.10. The total area of the gallery forest is 197 km? JICA (1999).
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However, around half of the forest is located upper in the floodplain as can be seen in
Figure 5.9.
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Figure 5.9. Impacted gallery forest areas under each analysed dry season water level rise.
The colours of the gallery forest represent forested areas that would be permanently submerged given

different water level increases, correlating to Figure 5.10.
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Figure 5.10. Cumulative impacted gallery forest areas around the Tonle Sap Lake under each analysed
dry season water level rise.

5.5.3 Flow alteration impacts on Fishing Lot 2 and Prek Toal Core Area

The increased dry season water level impacts on the fishing lot 2 are presented below
(Figure 5.11 and Figure 5.12). The total area of the fishing lot is 501.3 km?. The
increased dry season water level impacts on the Prek Toal Core area are presented
below (Figure 5.11 and Figure 5.13). The total area of the core area is 213.4 km?.
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Figure 5.11. Impacted Fishing Lot.2 areas due to the analysed increased dry season water levels.
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Figure 5.12. Cumulative impacted areas of Fishing Lot 2 due to the analysed increased dry season water

levels.
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Figure 5.13. Cumulative impacted areas of the Prek Toal Core area due to the analysed increased dry
season water levels.

5.5.4 Flow alteration impacts bird colonies

The increased dry season water level impacts on the bird colonies in the Prek Toal Core
area are presented below (Figure 5.14 and Figure 5.15). The total dissolved area of the
bird colonies is 29.8 km®. The impact of dry season water level rise would have
significant impact on the bird colonies on levels 2.04 m and 2.34 amsl.
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Figure 5.14. Impacted parts of the bird colonies in the Prek Toal Core area due to the analysed increased
dry season water levels.
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Figure 5.15. Cumulative impacted areas of the bird colonies in the Prek Toal Core area due to the
analysed increased dry season water levels.

5.5.5 Flow alteration impacts on occupied bird trees

The increased dry season water level impacts on the occupied bird trees (trees where
birds have nested in at least one year 2004-2008) in the Prek Toal Core area are
presented below (Figure 5.16). The total number of trees was 2088. In the second part
the datasets were handled separately for each individual bird species. Dry season
water level rise to level of 2.34 m amsl would have very significant impact on the trees
(over 40% submerged) while with lower water levels the impact is much smaller.
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Figure 5.16. Impacted parts of the bird colonies in the Prek Toal Core area due to the analysed increased
dry season water levels.
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Figure 5.17. Cumulative impacted areas of the bird colonies in the Prek Toal Core area due to the
analysed increased dry season water levels.

The increased dry season water level impacts on the individual bird species in the Prek
Toal Core area are presented below (Figure 5.18). For most of the species only an
increase of 0.9 m (to level of 2.34 m amsl) would mean significant impact. Only Lesser

Adjutants would be significantly impacted if the water level would increase to level of
2.04 m amsl.
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Figure 5.18. Cumulative percentage of impacted individual bird species in the Prek Toal Core area due to
the analysed increased dry season water levels.

5.5.6 Flow alteration impacts on crocodiles

The increased dry season water level impacts on the observed crocodiles in the Prek
Toal Core area are presented below (Figure 5.19 and Figure 5.20). The total number of
observed crocodile locations was 186. It should be noted, that crocodiles spent a lot of
time in deeper ponds in the dry vegetation areas.
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Figure 5.19. Impacted observed crocodiles in the Prek Toal Core area due to the analysed increased dry
season water levels.
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Figure 5.20. Cumulative percentage of impacted crocodiles in the Prek Toal Core area due to the
analysed increased dry season water levels.

5.6 Discussion

Here the data and assumptions in it are discussed. Further, the possible role of climate
change in Tonle Sap future water levels is briefly discussed highlighting the importance
of looking at all the change factors (climate change, upstream development and local
development) together in a cumulative impact assessment. Finally, the results of this
study are reflected to the proposed conservations.
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5.6.1 Data

The present water level analysis is based on observed data from the Tonle Sap Lake.
The quality of these data has been checked but still there is the possibility of some
inaccuracy as only one measurement site has been used in a large lake. During periods
of with strong winds the water level might differ significantly from one end of the lake
to the other. However, this does not seem to be a major source of error since the wind
velocities are normally relatively low and strong wind events last only a few hours
(MRCS/WUP-FIN 2003).

The flooded area analysis is based on the bathymetry data collected on 1960’s by
Certeza survey company (Certeza Surveying 1964). Even though the data used are
rather old, their accuracy has been tested and reaffirmed during the MRC/WUP-FIN
project (MRCS/WUP-FIN 2003) and it is generally agreed that it is the best data-set
available. The Prek Toal area is, however, extremely flat and therefore the results are
subject to the errors due to the local variations in the elevation. For more reliable
results, a detail bathymetry survey should be done in the Prek Toal Core area.

The flow alterations predicted by the CIAs have similar trends in each of the studies,
but the magnitude of the predicted changes in the Tonle Sap hydrograph differs
considerably between the scenarios. This is due to the different methods and
assumptions used in each CIA. There are also many uncertainties in the ClAs, e.g. in the
scenario definition, and assumptions involved in the modelling and analysis. Due to the
different scenarios used in each CIA, the results cannot be directly compared with each
other. Thus, since part of the analysis presented in this paper is based on the CIA
studies, the results are subject to the possible inaccuracies in the source data.

5.6.2 Climate change and cumulative impact assessment

Various studies highlight the importance of the future climate change impacts on the
precipitation by intensifying the monsoon rains and thus, leading to increased flooding
in Southeast Asia (e.g. Bhaskaran and Mitchell 1998; Degen et al. 2000), especially
after 2030 (Degen et al. 2000), and particularly in the Mekong (Falloon and Betts 2006;
Penny 2008). The most recent study by TKK and SEA (2009) concluded that Tonle Sap
dry season water level would increase due to the simulated climate change scenarios.

Therefore, the cumulative impact assessment would be required, where direct human
development impact (reservoirs, irrigation, etc) is modelled together with the
predicted climate change impacts on precipitation and temperature. This work is
undergoing but no results yet are available.

One should also remember that time spans of the events are different: the time span
in climate change studies is normally several decades while in the foreseen direct basin
development it is only 10-20 years (TKK and SEA START RC 2009). That should be taken
into account when comparing, or combining, the different impacts. A global analysis of
the potential effect of climate change on river basins indicates that rivers impacted by
dams or extensive development will require more management interventions to
protect ecosystems and people than basins with free flowing rivers (Palmer et al.
2007).
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5.6.3 Proposed Prek Toal Sanctuary

There are two options presented for the Prek Toal Sanctuary (proposed conservation
areas 1 and 2, Figure 5.21). The option 1 is almost entirely outside the possibly
impacted area of the simulated inundated areas and only increased dry season level
0.9 m would have significant impact on the area. The option contains larger area and
thus, would be heavier impacted due to the possible changes in the inundation areas.

The option A includes all the locations where crocodiles have been observed and

excludes only around 10 occupied bird trees out of over 2000 (Figure 5.21). The option
2 would include most of these trees but still would exclude few occupied trees.
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Figure 5.21. Proposed conservations areas plotted together with simulated inundated areas due to
increased dry season water level due to development plans.
The observed crocodiles and occupied bird trees are also presented.

5.7 Conclusions

The recent cumulative impact assessment studies of the Mekong Basin are consistent
in saying that increased development activities, especially construction of hydropower
dams and reservoirs, large irrigation schemes and rapid urban development, will result
in higher dry season water levels and lower flood peaks. This study aimed to assess the
impacts of these predicted flow alterations, and particularly the increased dry season
water level, on the fishing lot 2 and Prek Toal Core Areas.

The flow alterations in the Mekong, due to development activities in the upstream
countries, would increase the dry season water level significantly. Four estimated dry
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season water levels were analysed here: 0.15 m, 0.3 m, 0.6 m and 0.9 m increase on
the current average dry season water level.

Relatively small rises in the dry season lake water level would permanently inundate
disproportionately large areas of floodplain, particularly in the Prek Toal area.
Therefore, large parts of internationally protected areas under Ramsar Conversion and
the Tonle Sap Biosphere Reserve Programme (under UNESCO) would also be heavily
impacted due to the submersion in the lake.

The lake extension would cause permanent submersion, in essence destruction, of
considerable areas of gallery forest stripe surrounding the lake in the floodplain. Thus,
the trees on the shore of the present dry season lake would die if the area is flooded.
This would mean loss of livelihood sources for a significant number of people, due to
both loss of gallery forests per se and consequent negative effects on aquatic
productivity, i.e. reduced fish catches (Keskinen et al. 2007). Further, large number of
bird colonies and trees occupied by the birds in the Prek Toal Core area would be
impacted particularly if the dry season water level would increase 0.6 m —0.9m.

In the event of many of the bird nesting trees dying, the ability of the birds to move to
new nesting sites will depend on their adaptability and the availability of those large
trees further upland. Any new Sanctuary or conservation area should take into account
the potential for possible future adaptability.

The regulation of the upstream hydropower dams will be probably the main cause of
the flow alterations in the near foreseen future, within 10-15 years or so. Other
important actors are the land cover changes and irrigation schemes. Climate change
may play an equally important role from the 2040-2050 on according to the latest
climate models and basin wide simulations. Integrated, cross-boundary planning,
involving both downstream and upstream countries and cumulative impact
assessment, is urgently required to minimize the impacts of the flow alteration on the
nature and consequently on the people.
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6. Comparison between outcomes under the proposed Prek
Toal Sanctuary and alternative management regimes

By Wildlife Conservation Society & Fisheries Administration

Photograph 6.1. Patrol staff at Lot 2/PTCA.
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6.1 Introduction

This component aimed to compare outcomes under the proposed Prek Toal Sanctuary
and alternative management regimes.

One of the key arguments in favour of the proposed Prek Toal Sanctuary is that it
represents an efficient and effective management system, in comparison with the
current alternatives — privately run fishing lots and community fisheries area. These
benefits need to be properly understood in comparison with the alternatives. Under
this research component comparison will be made with alternatives, especially
Community Fisheries areas, focusing on (1) sustainability and maintenance of the
flooded forest/scrub habitat; and (2) extent and distribution of benefits to community
members.

Understanding the current limitations of different management systems for fisheries
areas in the Tonle Sap is crucial to developing a pragmatic and effective management
system for the short and long term conservation of wildlife and fish stocks in fishing lot
2 and Prek Toal. In order to do this, we first reviewed existing information on the
fishing lots and the Community Fisheries, drawing particularly from key studies such as
the Policy Reform Impact Assessment Cambodia (PRIAC) studies (DoF 2004; DoF 2006),
which assessed the impacts of lot conversion to Community Fisheries in 2000.
Secondly, a survey was conducted in villages from five provinces around Tonle Sap, to
investigate community perceptions and reports of management systems.

6.1.1 History of the Fishing Lot system

Prior to the year 2000, approximately 80% of the floodplains surrounding the Tonle
Sap were divided into a number of fishing lots — large-scale commercial concessions
which were granted by the Government to private operators. This system served two
principle purposes: to generate revenue for the treasury through lease fees received
from the regular auctions of fishing rights; and to create a system of incentives for
lease holders to manage and protect the fisheries and fisheries environment of the lot
in order to ensure their long-term productivity. The incentives were generated through
the very considerable financial gains which accrued to lot operators as a result of their
control over these fishing lots and their production. While the lease fees paid would
often be considerable, the financial benefits accruing to lease holders, even after the
sometimes significant investments which they would make in protection of the lots (in
the infrastructure necessary for their exploitation and, in some cases, in improvement
of their productivity), were generally far greater (Degen and Nao 1998).

The extent to which these incentives actually work in achieving sustainable use of the
fisheries resource is unclear. Where fishing lot operators are confident in being able to
maintain long-term control over a particular lot, either through influencing the
auctioning process to achieve consecutive lease periods or through lots being declared
for “research” purposes (where regular auctions are not necessary), there is
considerable incentive for the lot operator to protect the fisheries resource. On the
other hand, where the length of tenure is unclear, fishing lot operators may have a
greater incentive to extract as much benefit as they possibly can, and fishing activities
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may be carried out with little regard to long-term sustainability. Given a political
environment where there is considerable pressure for the abolition of all fishing lots,
the incentive for lot operators to deplete the fisheries resource, while they still have
control over it, is growing. In addition, even where there are incentives for the lot
operators to protect resources, the same is often not true for sub-leaseholders who
often have short-term, one-season leases, even where the lot operator is assured of a
long-term lease. The lack of incentives may be further exaggerated for sub-sub-
leaseholders, particularly those who are seasonal migrants and therefore live far away
from the fishing grounds and consequently have little or no long-term interest in the
long-term sustainability of the area.

Local communities on and around the Tonle Sap are heavily dependent on fish from
the lake, both for their subsistence needs and for their livelihoods. In the past, the
fishing lots have effectively precluded local communities from access to the area’s
most productive fishing grounds. Lot operators would also attempt to exert control
over areas, at certain times of the year, above and beyond their contractual rights,
while local fishers often intruded into fishing lot areas in an attempt to get access to
some of the considerable benefits which they offer (Swift 1997). As a consequence the
lot system generated growing antagonism towards the lot operators, which led to
conflict with episodes of violence (Degen et al. 2000). Therefore, the Fisheries Policy
Reforms carried out by the Royal Government of Cambodia in the late 2000 were
designed to return control of 50% of the fishing lot areas to the communities and to re-
designate these areas as “Community Fisheries” (community-based fisheries
management organisations) to be managed for the wider benefit of local communities.
The Department of Fisheries (DoF, now Fisheries Administration, FiA) of the Royal
Government of Cambodia was tasked with determining which fishing lots should be
abolished, and with supporting the creation of new institutional arrangements for
Community Fisheries. This included the necessary changes to the legislative framework
within which Community Fisheries would operate.

6.1.2 Community Fisheries Areas

The impact of the deregulation of the fishing lots has been analysed through a series of
assessments (DoF 2004; DoF 2006) conducted by the DoF/FiA in conjunction with civil
society’®. The immediate easier access to the rich fisheries resources within the
abolished fishing lots was generally greeted with considerable enthusiasm by the local
people who were most easily able to take advantage. Obviously, there was less
enthusiasm among lot operators, who lost the very sizeable profits which the lots
generated, and the sometimes very sizeable numbers of sub-lessees, their employees
and the service providers that worked with them, who lost out on a relatively secure
source of employment and income. Very significantly, in many areas, there was an
impression that the staff of the DoF, at the Provincial level in particular, were “de-
legitimised” by the policy reforms as they were often perceived as being “allies” of the
wealthier lot operators and less concerned or supportive of small-scale operators.

'2 During the 2° round of the PRIAC assessments, CFiDO worked together with Oxfam GB in conducting
the assessments in the field.
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However, the combination of a significant increase in fishing effort, lack of controls by
Fisheries Officers and law enforcement agencies to ensure that fishing was carried out
in a responsible and sustainable way, and lack of a well-defined institutional and legal
framework for the new Community Fisheries areas quickly led to a dissipation of these
immediate benefits. lllegal and destructive fishing methods became widespread and
communities which were supposed to have taken control of these newly opened
fishing areas often found themselves continuing to be excluded by powerful elites and
vested interests (including ex-lot operators). Whereas under the lot management
system the fishing lot operator was presumed to have significant incentives to protect
the fisheries resource (although see (Troeung 2001) for study showing 30% forest
cover lost in Battambang fishing lots, 1965 — 1992), and the flooded forest and scrub
habitats the fish are dependent on, these incentives were largely absent in the “open-
access” community fisheries system that replaced the lots. Moreover, community
fisheries organisations were generally politically weak and lacked capacity and
investment capital to properly engage in protection and management activities.
Consequently, the removal of the fishing lot management structure has led to
widespread conversion of many of the remaining lowland and flooded forest/scrub
areas inside these lots for rice cultivation during the dry season (DoF 2004). While the
reforms were intended to improve access to fisheries resources, they therefore ended
up leading to a significant reduction of those resources and an increase instead to land
resources.

With the finalisation of the Sub-decree governing Community Fisheries (2005) and the
clarification of the roles and responsibilities surrounding them, efforts to effectively
manage these newly released areas are beginning to improve, in some areas, although
evidence is patchy. Some features of the legislative framework governing Community
Fisheries remain to be perfected and effective implementation of the law is a great
challenge. Many studies looking at community fisheries management in the country
have indicated that the very agencies that should be responsible for enforcement of
the law are often among the worst violators. There is considerable work still to be
done in order to enable local communities to sustainable manage their fisheries
resources. Concern is growing that the pressure on key habitats, notably the flooded
forest, in Cambodia is so intense, with rising population, increasing demand for land
and resources, and rapid economic growth, that the lack of strong incentives for strict
management may well mean that community resource management may have
difficulty in achieving its long term management aims.

6.2 Methods

In order to evaluate differences in management systems of both commercial fishing
lots and Community Fisheries around the Tonle Sap Lake (as well as in the immediate
study area), a survey was conducted in 16 villages from the provinces of Battambang,
Siem Reap, Kampong Thom, Kampong Chhnam and Pursat, focusing on villages near
Community Fisheries (CFi) areas converted in 2000 and/or near existing commercial
fishing lots. This included the five floating study villages and an additional 11 villages.
In each village, group discussions were conducted to ask questions on: 1) Sustainability
and maintenance of the flooded forest/scrub habitat; and 2) Extent and distribution of
benefits to community members. In addition, efforts were made to understand why
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differences in these factors occurred under different management regimes. This
information was used to infer likely to impacts of changes to Prek Toal and lot 2
management. In each village, three group discussions were held (detailed below), to
discuss different aspects of management, and then details were followed up with key
informant interviews.

6.2.1.1 Seasonality

In order to understand how livelihoods, management and law enforcement change
during the year, a focus group was conducted examining changes in resource use, law
enforcement and resource access during the year. A chart was drawn on a large piece
of paper, with a column for each month. Group participants were then asked to
describe, and then draw, how the situation changed from month to month under
various categories, including: access to fishing lots; law enforcement in fishing lots, CFi
areas and Public Access (PA) areas, (including which authorities conducted law
enforcement activities, how often, and details of any fines); fishing gear used and the
approximate income earned per gear; general food security (i.e. when is food/income
most plentiful, and when in short supply).

6.2.1.2 Timeline

A chart was drawn on a large piece of paper, with headings for different years (1999 —
2009). Participants were asked to describe, and then quantitatively draw (with circles
of different sizes), changes in local resource use and management. This was done
under the following categories: local and migrant human populations; amount and
type of each fishing gear; fish catch per person or family; law enforcement for different
areas and fishing gear; the authorities conducting that law enforcement; changes in
forest area or degradation; other changes in wildlife; changes in general well-being
(including the ability of the poor to feed their families). For each category, questions
were asked on why those changes had occurred, and how it had affected the villagers.
Any issues that arose were followed up with individual interviews.

6.2.1.3 Natural resource use map

Villagers were asked to draw a resource use map showing current forested areas,
agricultural areas, access routes, settlements, fishing lots, community fishing areas,
and other areas. Discussions were then held about each area, to ascertain who uses
each area and why (each season); who manages each area (each season); what fishing
gear is used there (each season); any changes in forested/agricultural land areas over
the last 10 years, and why did those changes occurred; and any changes to the fishing
areas.

In addition to these group discussions, a number of interviews were conducted in each
village with members of the Community Fisheries Committee, fishers, lot
leaseholders/sub-leaseholders and/or lot workers.

6.3 Results

Throughout the discussions and interviews respondents were asked about differences
in management of different fishing zones, namely Fishing Lots (FL), Community
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Fisheries (CFi) areas, and Public Access (PA) areas. During these exercises, a number of
recurring issues emerged. These are listed here, and then discussed in detail below.
1) Widespread perceived degradation of fish stocks in CFi & FL
2) Widespread perceived lost in forest area, particularly in CFi, due to:
a. Clearing or burning for agriculture (CFi), particularly by uplands
migrants;
b. Clearing for fishing gears and fishing access (FL);
c. Burning to drive out and capture wildlife (FL & CFi)
d. Accidental fire (all areas, but particularly CFi areas)
3) Lack of knowledge of FL and CFi boundaries
4) Loss of access to Public Access areas due to changes in lot boundaries and
regulation of access routes by lot operators
5) Lack of knowledge of Law on Fisheries and lot burden books
6) Widespread illegal fishing
7) Large number of unofficial fishing fees
8) Large variation in CFi management and quality
9) Local communities often excluded from lots

6.3.1 Widespread perceived degradation of natural resources

All villages reported reductions in fish catches in all fishing zones over the last ten
years, although all villagers said that there was more fish in the fishing lots than in
Community Fisheries areas. In addition, fishers reported smaller fish sizes, and an
absence of larger species that were previously present. Two sub-lessees also reported
that they were now harvesting and selling small fish that they would previously have
discarded.

All villages reported reductions in forested area, and/or degradation of forest in fishing
lots and Community Fisheries areas, although loss was perceived as greatest in CFi
areas. Reasons for reduction in forest area included:

® (Clearing or burning for agriculture, particularly by uplands migrants (CFi);

® C(Clearing during dry season for fishing gears such as bors and norals in wet season
(FL, including lot 2);

® (Clearing for fishing access (FL, including lot 2);

® Burning to drive out and capture wildlife such as crocodiles or turtles (FL, including
lot 2)

® Accidental fire (all areas, but particularly CFi areas)

6.3.2 Decreasing fisheries access and the need for increased community
knowledge of fisheries rights and capacity to manage fisheries
areas

Many participants reported unofficial expansion of FL boundaries into public access

areas over the last 10 years, including expansion of the lakeside Battambang lot 1 and

expansion of the Battambang lot 2 uplands boundary so that some ponds that were

previous public ponds were now privately leased. In addition, access routes that had
previously been allowed were no longer open. This included access routes specified in
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the burden book for lot 2 from Prek Kantiel and Thvang villages to public access ponds
in the uplands areas: these routes had been accessible over 10 years ago, but local
villagers were no longer allowed, greatly adding to transport costs.

Villagers were often very unsure of their legal rights over access to fisheries and the
legality of different fishing gears. In particular, many villagers and even some CFi
committees were unsure of exactly where CFi and FL boundaries were, often lacking
maps detailing fishing areas. This was reported to have contributed to disputes
between villagers, lot operators and staff, and local authorities over fisheries access. In
addition, there was often some confusion over the official dates of the open and
closed seasons — dates were currently set by the lot operators but varied between lots
and between years. On further examination, it is not particularly, and different lots
often detail different dates in the Burden book laws.

No villages had copies of the burden books and Law on Fisheries, and so were unsure
of both the fishing area boundaries and dates (see above) but also other access and
gear information, such as what fishing gear was officially legal.

6.3.3 Widespread illegal activity

Illegal fishing was reported in all FL, CFi and PA areas, particularly increasing since
2005. All fishing lots were reported as having bors, pumping and electro-fishing. All CFi
areas were reported as having bors, and most as having electro-fishing and pumping.
All PA areas, particularly the open lake, were reported as having large-scale illegal
fishing, including large surrounding nets pulled by boats, spot lights, chhnouks, bors,
etc. All mesh sizes observed and reported were illegally small (often less than 1cm).
lllegal fishing was often reportedly done in collaboration, or directly by, local
authorities, including local fisheries inspectors for PA and FL (in closed season), CFi
committees and local fisheries inspectors for CFi areas, and lot operators in FL (in open
season). Some fishing in Public Access fish sanctuaries by large-scale fishers in
collaboration with local fisheries inspectors was also reported. The scaling up of fishing
gear was reported as being particularly acute since 2005. In addition, illegal fishing in
some CFi fish sanctuaries was reported, including rumours that it was done by local
authorities and/or CFi committees.

6.3.4 Law Enforcement in fishing lots and Community Fisheries

The widespread illegal fishing in FL and CFi areas, whereby virtually all fishing is illegal
except for the traditional gears done by the poorest families, meant that fishing was
accompanied by regular and often standard “fines” levied by local authorities.
Sometimes these fines were demanded in collaboration with each other, and
sometimes by each authority separately. In CFi areas, money was demanded by local
fisheries inspectors, military, police, CFi committees, and MoE (where overlapping with
Core Areas). In FL areas during the open season, fishing was closely controlled by the
lot operator, with all fees going through the operator. In FL areas during the closed
season, fees were demanded by local fisheries inspectors, military, police, and MoE
(where overlapping with Core Areas, including in Prek Toal), although the lot operator
also kept some law enforcement activities, preventing any large-scale habitat
clearance. In PA areas, fees were demanded by the local fisheries inspectors, military
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and police. In addition, fees were also asked from FiA research teams operating in
some “research” commercial lots.

In some cases local authorities were acting without the knowledge of regional
authorities, with local fisheries inspectors leaking news of large-scale patrols whenever
district authorities were visiting the village, thus allowing local fishers to lower fishing
nets below the surface of the water so as to make them invisible to patrol boats.

Respondents explained in numerous villages that any new local authority in a village
usually meant that an additional authority which could demand a fine. The problem
was explained as being due to the fact that most local authorities (e.g. local fisheries
inspectors) have to pay for the privilege of gaining their position and were not given a
salary or operational costs. Consequently, they had to find their salary and costs of
fuel, etc. through fishing fees. However, there was a large difference in the extent to
which this was taken by local authorities, with some local fisheries inspectors seeming
to work fairly well in collaboration with other local authorities (e.g. CFi committees) to
fine medium gear such as bors, but to control more vigorously the large-scale
destructive gears such as surrounding nets dragged by boats, etc. Unfortunately this
was not true of authorities in all areas.

An additional comment made by many respondents was that all scaling up of fishing
gear began in the fishing lots, and was then copied in Community Fisheries areas.
Indeed, copying as far as possible the lot operators increased intensity of fishing gears
was seen as the only way for local fishers to gain any reasonable livelihood in the face
of such intense commercial fishing methods. This has led to widespread resentment
against local authority law enforcement controlling medium fishing gears while large-
scale destructive fishing practices continued unchecked in fishing lots.

6.3.5 Large variation in Community Fisheries management and quality

As with FiA inspectors, there was a large difference in the extent to which illegal gear
was permitted in CFi areas, with some committees seeming to allow only medium-size
gear (such as bors) but effectively preventing large-scale destructive gears such as
electro-fishing and pumping. This was in contrast to other CFi committees who were
actually reported to be the people doing the electro-fishing or pumping in the area
(while still stopping other people from doing it). In one extreme case, one CFi area was
effectively run like a commercial fishing lot by the CFi committee, local FiA staff and
commune authorities, with fishing rights to all ponds sold off to private, wealthy
fishers, who then prevented access by anyone else to those fishing areas, with the CFi,
fisheries staff and commune leaders pocketing the money.

In addition to the large differences in CFi area management, there were also
differences in the size and quality of the CFi areas, with some large villages having little
or no CFi area, despite having applied for it at the relevant time. Villages such as Kbal
Toal attributed the fact that they are not in control of the CFi area 5 km away from the
village (but which is controlled by an uplands village 30 km away from the CFi area who
demand a dong from Kbal Toal villagers) to local corruption.
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6.3.6 Exclusion from income generating activities in fishing lots

While some fishing lots did provide paid labouring work or allow local fishing for a
small fee (dong), in other lots, most local fishers were effectively excluded, with
labourers employed from villages far away, reportedly to avoid local villagers
complaining about illegal fishing gears and to act as more efficient guards. In addition,
little or no processing of the fish caught inside lots was done in local villages, with most
large-scale fishers taking their fish directly to large ports for sale and processing there.

6.4 Comparison of impacts under different management
regimes

The widespread reported degradation of flooded forest and scrublands area and
wildlife is of great concern, both to wildlife conservation and because of the negative
impacts to fish production from the loss of flooded forest ecosystems. Although
reductions in forest areas are reported for both commercial fishing areas and
community fisheries, the most devastating losses were all reported in community
fisheries, particularly by small-scale migrant farmers and large-scale commercial
farmers. This reflects the lack of capacity for CFi committees to effectively manage
these areas, even when forest destruction is not being perpetrated by local people.
This loss of flooded forest habitats is particularly concerning due to the likely harmful
impacts to fish stocks and productivity in community fisheries, which would have
disturbing impacts to local community livelihoods, particularly given the very large
dependence on fisheries in these villages. Consequently, conservation of flooded
forest and scrubland habitat is crucial to the long-term fish production and livelihoods
of local people on the Tonle Sap.

Alternative management strategies previously proposed include converting fishing lot
2 to a community fisheries zone. While this would undoubted lead to higher fish
catches for most villages in the short term, it would also lead to a loss of labouring
work, and more importantly a likely widespread decline in forested area (due to
conversion to agriculture) and potentially a large decrease in fish stocks and an
eventual exclusion from these areas as well, as has been reported for other CFi areas,
having disastrous consequences for local biodiversity and long-term livelihoods. A Prek
Toal Sanctuary, surrounded by the existing fishing lot would aim to provide protection
for key fish and wildlife habitats, while the lot management would continue to protect
the flooded forest around this area, thus hopefully creating a buffer around the
sanctuary (see Table 6.1).

Table 6.1. Summary of impacts of proposed management changes (namely creation of PT sanctuary)

Category Impact Positive/
negative
Biodiversity
Bird colonies Increased protection for breeding colonies as nearby | Positive
ponds are protected from destructive fishing
Crocodiles Increased protection from dry season habitats (including | Positive

suspected breeding sites) as people are excluded from
these areas

Forest and scrub Increased protection inside the PT sanctuary (as no | Positive
habitat destruction for fisheries access routes and gear)
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and retained level of protection for the rest of Lot 2 (i.e.
more protection than proferred by CFi areas).

Fish Increased protection of important nursery grounds and | Positive
dry season habitats (recession ponds) within the
sanctuary could act as a source to maintain high fish
harvests outside of the sanctuary, potentially both in Lot
2 and in neighbouring CFi areas.

Local Livelihoods

Small-scale fishers | Open season: no change (they are already excluded from | Neutral

(poorest families) | lot 2)

Closed season: potentially decreased access to proposed | Neutral

sanctuary, at a time when they have most access to other
areas. Hopefully offset by larger fish harvests due to
increased fish stocks due to fish sanctuary

Short-term: Negative
Long-term: Positive

Medium-scale
fishers  (medium
wealth families

Open season: most families are unaffected as already
excluded from lot 2. The wealthier families who can
afford to buy a lease in October — December would suffer
potentially decreased access to proposed sanctuary. NB
this is an illegal activity.

Neutral
HHs.
no.

Short-term:
for most
Negative (small
families only).
Long-term: positive

Closed season: potentially decreased access to proposed

Neutral/

sanctuary, at a time when they have most access to other | Negative
areas. Hopefully offset by larger fish harvests due to
increased fish stocks due to fish sanctuary. NB this is an
illegal activity.
Sub-lessees Most sub-lessees would be unaffected. Two or three sub- | Neutral (but less
leases would be unavailable for sale. leases for sale)
Lot operator Would have less sub-leases to sell. An 8% reduction in | Negative
overall fish catch.
Benefits from | If accompanying proposals to encourage the distribution | Positive
tourism of funds from the CA entrance fee continue, local
communities will have increased benefits from the CA. In
addition, the continued increase in wildlife is likely to
attract more tourists.
Benefits from | The number of employees for the conservation project is | Neutral
conservation likely to remain stable.
activities
Local authorities Decreased revenue from unofficial fees levied on illegal | Negative for
fishing inside the proposed sanctuary. individual local

authority members.

Positive  for law
enforcement and
local management
structures.
Fish processing No likely change to fish processing in local villages, as | Neutral
reductions to lot 2 fish catch will impact Chong Kneas and
Battambang processing.
Fish labourers Potential 6-8% decrease in number of labouring jobs | Neutral

available (if commensurate with decreases in fish
harvests). Offset by encouraging lot operators to use
local labour where possible.

NTFP collection

Decreased access to PT sanctuary in closed season, (but
at a time when they have access to large areas of the lot
and CFi areas.

Neutral/negative

Fish traders

Local fish traders mainly trade in fish caught in CFi and PA
areas, so would not be impacted by lot 2 changes.

Neutral

Commercial fish catch
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Total quantity of
fish harvest

Decrease of 6% expected. Future offsets by increase in
harvests due to fish sanctuary.

Short-term: Negative
Long-term: Positive

Total value of fish
harvest

Decrease of 8% expected. Future offsets by increase in
harvests due to fish sanctuary.

Short-term: Negative
Long-term: Positive
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Photograph 7.1. Birds on Lot 2 fence.
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A number of key recommendations have emerged throughout this report, and are
presented below.

7.1 Establishment of a Prek Toal Sanctuary in Lot 2

The new model is based on the observations that the areas of global conservation
priority (the water bird colonies and Siamese crocodile habitats) are concentrated in
the centre of the Prek Toal Core Area and the birds depend heavily upon the five
streams leading from the main lake into the flooded forest areas where the colonies
are situated. In addition, initial indicators of unsustainable fish harvests and practices
within lot 2 are very concerning, and should be addressed to prevent negative impacts
on local livelihoods and commercial fishing. Consequently, it is possible therefore
possible to create a Sanctuary within the Core Area which encompasses the current
extent of the bird colonies, a number of the key rivers and important fish nursery
areas. This Sanctuary would possibly be smaller than the current Core Area but would
comprise all of the key habitat requirements for bird colonies, crocodile dry season
habitats and fish. Inside the Sanctuary habitat disturbance and human intrusion would
be minimised, which will be conducive to increasing both bird and fish populations
throughout the Tonle Sap area, which would benefit both biodiversity and local
livelihoods. This area would be removed from the fishing lot and therefore would not
be controlled by the lot operator.

The area outside the proposed sanctuary, including the entire lake shore, is the most
valuable area commercially and would remain under fishing lot management, thus
creating a protective but commercial “buffer” zone around the water bird colonies.
The revenue from the commercial fishery will provide sufficient economic incentive for
the lot operator to maintain protective management systems in place. It would be
crucial that the lot continue to protect the flooded forest habitats in lot 2, to ensure its
capacity to support the current fish stocks. This includes resisting any land use
changes, particularly deforestation or scrub destruction for both agriculture and access
routes.

It is anticipated that both the FiA and MoE will provide full support for the newly
created sanctuary, as it would be effective as a nursery ground for fish as well wildlife.
If consensus can be reached between these two Government agencies this proposed
change could constitute a mutually beneficial win-win solution to a longstanding
contentious situation.

It is crucial that the Prek Toal Sanctuary is responsibly managed and that this does not
simply result in another authority which demands unofficial fees for illegal fishing in
this area. This requires long-term sustainable financing and careful monitoring. For
these reasons, the details of how this area would be managed have not been
expanded here, as whether controlled by FiA, MoE or a combination of the two, there
would need to be a transparent, robust, financed and monitored system in place that
is fully supported by the appropriate ministry. Certainly, the MoE rangers who are
currently patrol the Core Area would continue in their positions, possibly in an
expanded role.
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7.2 Increase local community participation in and benefits from
lot 2

Efforts should be made to increase local community participation in the lot
management and benefits from the lot. Specific schemes should be discussed with
communities, but could include:
e A commitment by lot operators to ensure that labouring jobs with fair salaries are
available to those that want them from local communities before giving them to
people from other villages.
¢ Increasing the benefits from tourism to Prek Toal to local communities, by
developing local restaurants, local guides, and other tourist services. In addition, it
is critical that the $20/tourist Core Area entrance fee is distributed between
conservation, community and logistics costs in a transparent and equitable way, as
per recent plans laid out by the PT environmental station management team. The
funds given to local communities could be managed by an elected Community
Development Committee for schemes benefiting the whole community. Decisions
on how this money is spent would be taken by the communities themselves, but
could include:
= Education (e.g. top-ups for teachers salaries so that local families don’t have
to pay/so that villages can attract and keep teachers; money for community
boats to transport children to school; scholarship schemes for bright pupils to
attend secondary school and/or college)

= Health (e.g. free health clinics, free reproductive health services, money for
emergencies for the neediest families; community latrines)

e Investigating the possibility of fish processing to occur in villages, instead of all fish
from the fishing lots being taken directly to Chong Kneas/Siem Reap. This would
have a particularly big impact on the potential of women to earn money.

e Investigating the possibility of PT Sanctuary patrol teams supporting the
Community Fisheries Committees in their patrols and protection of the Community
Fisheries Fish Sanctuaries.

7.3 Enforce existing Law on Fisheries

The widespread and recent increases in large-scale illegal fishing reported throughout
Tonle Sap are of great concern due to their potentially long-term impacts on fish
stocks, particularly in light of concurrent wide-spread reported decreases in fish
catches and fish sizes. In addition, some decision should be reached as to the legality
of bors. While they are illegal but owned by the majority of families in many floating
villages, it becomes unclear what it is to be illegal. If laws are to be properly enforced,
enforcement should begin with the lot operators, as the most common statement by
local fishers is that if lot operators are using illegal gear (e.g. small mesh sizes, etc)
then they have no choice but to follow in both FL and CFi areas, otherwise it is
impossible to catch enough fish. Any enforcement activities that begin with gears and
fishing practices commonly used by poorer members of the community will rightly be
widely criticised by local communities as unfair, losing support for any management
changes. Indeed, it may be that as with elsewhere (both in Cambodia and
internationally) law enforcement becomes a pragmatic system whereby authorities
choose to enforce particular laws more stringently than others, simply because to
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enforce all laws at once risks not enforcing the law for the most damaging and
destructive behaviours.

Any enforcement of laws should be accompanied by increased education on Law on
Fisheries and the impacts of over fishing, and possibly by some interim support for
local communities. This includes stopping destructive practices such as pumping and
electro-fishing and enforcing sensible mesh size limits.

7.4 Widespread dissemination and education of fishing laws
and boundaries

This includes making the burden book and Law on Fisheries available to all
communities, including copies publicly available in each village, via village chiefs
and/or Community fisheries committees. In addition, discussing the laws with the lot
operators and local FiA staff would be crucial in order to reach an accepted and legal
agreement. Information on other relevant laws should also be made available,
including the laws on protected areas, endangered species, and Community Fisheries.

7.5 Implementing the recommendations: the next steps

The implementation of these recommendations will involve a number of distinct
phases:

1) The first step will be a process of careful consultation and consideration of
these proposals by FiA, MoE and local stakeholders, with modifications made to
take into consideration the concerns of these authorities where they do not
conflict with wildlife and fish conservation objectives. Discussions should be
held with the lot operators and the FiA regarding activities on the main
streams, which are detrimental to the birds and also in a more general
ecological sense. These include the pumping of rivers and the construction of
leader fences in too close a proximity to the trees where birds are nesting. The
legal status of the proposed PT Sanctuary would need to be clarified, and a
perhaps modified version of the recommendations would then need to be
accepted by all authorities.

2) Implementation of this proposal will then involve designing a management
plan with FiA, MoE and TSA including how to implement laws and regulations,
resource use, benefit-sharing mechanisms and monitoring, and involving
designs for fair, transparent and sustainable structures to enforce these rules,
which can then be established and monitored.

3) The final stage would involve demarcating the new PT Sanctuary, and piloting
the management plan, including a large component on education and
dissemination of the rules and regulations inside the new area, and training for
the new law enforcement teams.

137



References

8. References

(2001). Royal Decree on the establishment and management of the Tonle Sap Biosphere
Reserve. 10th April 2001.

(2006). Law on Fisheries. PRL/0605/248. 21st May 2006.

ADB (2004). Cumulative impact analysis and Nam Theun 2 contributions, Final report. Prepared
by NORPLAN and Ecolao for Asian Development Bank. 143 pp.

Allison, E. H., A. L. Perry, M.-C. Badjeck, W. N. Adger, K. Brown, D. Conway, A. S. Halls, G. M.
Pilling, J. D. Reynolds, N. L. Andrew and N. K. Dulvy (2009). "Vulnerability of national
economies to the impacts of climate change on fisheries." Fish and Fisheries: 1-24.

Baran, E. (2005). Cambodian inland fisheries: facts, figures and context. Phnom Penh,
Cambodia, WorldFish Centre & Inland Fisheries Research and Development Institute.

Bhaskaran, B. and J. F. B. Mitchell (1998). "Simulated changes in Southeast Asian monsoon
precipitation resulting from anthropogenic emissions." International Journal of Climatology
18(13): 1455-1462.

Bonheur, N. (2001). Tonle Sap Ecosystem and Value. Phnom Penh, Cambodia, Technical
Coordination Unit for Tonle Sap, Ministry of Environment.

Brooks, S. E., E. H. Allison and J. D. Reynolds (2007). "Vulnerability of Cambodian water snakes:
Initial assessment of the impact of hunting at Tonle Sap Lake." Biological Conservation 139(3-
4): 401-414.

Campbell, 1., C. Poole, W. Giesen and J. Valbo-Jorgensen (2006a). "Species diversity and
ecology of Tonle Sap Great Lake, Cambodia." Aquatic Sciences - Research Across Boundaries
68(3): 355-373.

Certeza Surveying (1964). Final report to Committee for Coordination of Investigations of the
Lower Mekong Basin. Quezon City, The Philippines.

Clements, T., H. O'Kelly and Sun Visal (2007). Monitoring of large waterbirds at Prek Toal, Tonle
Sap Great Lake 2001-2007. Project Report. Phnom Penh, Cambodia, WCS Cambodia.

Davidson, P. J. A. (2004). The distribution, ecology and conservation status of the Bengal
Florican Houbaropsis bengalensis in Cambodia, University of East Anglia, UK. M.Sc. thesis.

Davidson, P. J. A. (2006). The biodiversity of the Tonle Sap Biosphere Reserve: 2005 status
review. Phnom Penh, Cambodia, UNDP/Wildlife Conservation Society.

Deap, L., P. Degen and N. Van Zalinge (2003). Fishing gears of the Cambodian Mekong. Phnom
Penh, Cambodia.

Degen, P. and T. Nao (1998). Inland Fishery Management in Cambodia. 7th IASCP Conference.
Vancouver, Canada, 1998.

138



References

Degen, P., F. Van Acker, N. van Zalinge, T. Nao and V. Ly (2000). Taken for granted. Conflicts
over Cambodia's freshwater fish resources. 8" IASCP Conference. Bloomington, Indiana,
Mekong River Commission, University of Antwerp, Department of Fisheries.

DoF (2004). Policy Reform Impact Assessment (PRIAC), Cambodia. Impacts of the fisheries
policy reforms in Kampong Cham, Pursat and Takeo provinces. 1° Round Assessment Report,
Community Fisheries Development Office, Department of Fisheries, & DFID.

DoF (2006). Policy Reform Impact Assessment Cambodia: 2° Round Assessment Report,
Community Fisheries Development Office (CFDO), Department of Fisheries.

Falloon, P. D. and R. A. Betts (2006). "The impact of climate change on global river flow in
HadGEM1 simulations." Atmospheric Science Letters 7(3): 62-68.

FiA (2008). Burden Book: Stream/Lake fishing Lot#2, Battambang Province, 2007/8 & 2008/9.
M. o. A. Fisheries Administration, Forestry and Fisheries, Royal Government of Cambodia.
Number 003.

Goes, F. (2005). Four years of water bird conservation activities in Prek Toal Core Area, Tonle
Sap Biosphere Reserve (2001-2004), WCS.

Halls, A. S., S. Lieng, P. Ngor and P. Tun (2008). "New research reveals ecological insights into
Dai fishery." Catch and Culture 14(1): 8-12.

JICA (1999). Cambodia reconnaissance survey digital data, Ministry of Public Works and
Transportation (MPWT), Kingdom of Cambodia. Japan International Cooperation Agency (JICA),
Japan, March 1999.

Keskinen, M. (2006). "The lake with floating villages: Socioeconomic analysis of the Tonle Sap
Lake." International Journal of Water Resources Development 22(3): 463-480.

Keskinen, M., M. Kakonen, T. Prom and O. Varis (2007). "The Tonle Sap Lake, Cambodia: water-
related conflicts with abundance of water." The Economics of Peace and Security Journal 2(2):
49-59.

Kummu, M., D. Penny, J. Sarkkulla and J. Koponen (2008). "Sediment: Curse or blessing for
Tonle Sap Lake?" Ambio 37(3): 158-163.

Kummu, M. and J. Sarkkula (2008). "Impact of the Mekong River flow alteration on the Tonle
Sap flood pulse." Ambio 37(3): 185-192.

Kummu, M., J. Sarkkula, J. Koponen and J. Nikula (2006). "Ecosystem management of the Tonle
Sap Lake: An integrated modelling approach." International Journal of Water Resources
Development 22(3): 497-519.

Lamberts, D. (2001). Tonle Sap fisheries: a case study on floodplain gillnet fisheries in Siem
Reap, Cambodia. RAP Publication 2001/11. Bangkok, Thailand, FAO Regional Office for Asia
and the Pacific.

Lamberts, D. (2006). "The Tonle Sap Lake as a productive ecosystem." International Journal of
Water Resources Development 22(3): 481-495.

139



References

Lieng, S. and N. P. Van Zalinge (2001). Fish yield estimation in the floodplains of the Tonle Sap
Great Lake and River, Cambodia. Cambodia Fisheries Technical Paper Series, Vol Ill. IFReDlI,
MRC and Department of Fisheries, Phnom Penh.

Long, K. (2002). Current status of crocodilians in the Tonle Sap Lake, Cambodia, Tonle Sap
Biosphere Reserve Secretariat, Ministry of Environment.

McDonald, A., B. Pech, V. Phauk and B. Leeu (1997). Plant communities of the Tonle Sap
Floodplain. Final report in contribution to the nomination of Tonle Sap as an UNESCO
Biosphere Reserve. Phnom Penh, Cambodia, UNESCO/IUCN/Wetlands International/SPEC
(European Commission).

Mekong River Commission (1999). Hydrographical atlas for Tonle Sap. Phnom Penh, Cambodia.

Mekong River Commission (2005). Overview of the hydrology of the Mekong Basin, Mekong
River Commission, Vientiane, November 2005: 73.

MRCS/WUP-FIN (2003). Final Report, WUP-FIN Phase | - Modelling Tonle Sap for
Environmental Impact Assessment and Management Support, Mekong River Commission and
Finnish Environment Institute Consultancy Consortium, Phnom Penh: 107.

Neou, B. (2001). Tonle Sap Ecosystem and Value. Phnom Penh, Cambodia, Technical
Coordination Unit for the Tonle Sap, Ministry of Environment.

Palmer, M. A., C. A. Reidy Liermann, C. Nilsson, M. Florke, J. Alcamo, P. S. Lake and N. Bond
(2007). "Climate change and the world's river basins: anticipating management options."
Frontiers in Ecology and the Environment 6(2): 81-89.

Penny, D. (2008). "The Mekong at climatic crossroads: Lessons from the geological past."
Ambio 37(3): 164-169.

Platt, S. G., S. Heng, K. Long and J. B. Thorbjarnarson (2004). "Population status and
conservation of wild Siamese Crcodiles Crocodylus siamensis in the Tonle Sap Biosphere
Reserve, Cambodia." Natural History Bulletin of the Siam Society 52(2): 123-132.

Poole, C. and E. Briggs (2005). Tone Sap: the heart of Cambodia's natural heritage. Bangkok,
Thailand, River Books.

Poulsen, A. F., O. Poeu, S. Viravong, U. Suntomratana and N. T. Thung (2002). Fish migrartions
of the Lwer Mekong River Basin: implications for development, planning and environmental
management. MRC Technical Paper. Phnom Penh, Mekong River Commission.

Ramsar Convention on Wetlands (2007). The list of wetlands of international importance,
Ramsar Convention Secretariat, Gland, Switzerland. Available online at:
http://www.ramsar.org/.

Rollet, B. (1972). "La végétation du Cambodge." Revue des Bois et Foréts des Tropiques: 144:
3-16; 145: 23-38, 146: 3-20.

140



References

Rundel, P. (2000). Forest habitats and flora in Lao PDR, Cambodia and Vietnam: Conservation
Priorities in Indochina. WWEF Desk Study. Hanoi, Vietham, WWF Indochina.

Seng, K. H., C. Poole, A. W. Tordoff, P. J. A. Davidson and E. Delattre (2003). Directory of
Important Bird Areas in Cambodia: Key Sites for Conservation. Phnom Penh, Cambodia,
Wildlife Conservation Society.

Sovannara, H. (2008). One year of monitoring the movements of a released Siamese Crocodile
(Crocodylus siamensis) in the Tonle Sap Biosphere Reserve, Cambodia. Phnom Penh,
Cambodia, Wildlife Conservation Society & Fisheries Administration.

Sun, V. and S. Allebone-Webb (2009). Monitoring of large water birds at Prek Toal, Tonle Sap
Great Lake 2009 Annual Report. Phnom Penh, Cambodia, WCS.

Sun, V. and T. Clements (2008). Monitoring of large waterbirds at Prek Toal, Tonle Sap Great
Lake 2008. Annual Report, WCS Cambodia.

Sverdrup-Jensen, S. (2002). Fisheries in the Lower Mekong Basin: Status and perspectives, MRC
Technical Paper No. 6, Mekong River Commission, Phnom Penh. 103 pp. ISSN: 1683-1489.

Swift, P. (1997). "Long-term case study of the fishery setting in Phlong village, Kampong
Chhnang Province."

TKK and SEA START RC (2009). Water and Climate Change in the Lower Mekong Basin:
Diagnosis and recommendations for adaptation, Water and Development Research Group,
Helsinki University of Technology (TKK), Finland & Southeast Asia Regional Center (SEA START
RC), Chulalongkorn University, Thailand.

Troeung, R. (2001). Status of the Flooded Forest in Fishing Lot #2, Battambang Province.
Battambang, Cambodia, Fisheries Officer and Counterpart of MRC/DoF/Danida Fisheries
Program in Cambodia of Battambang Province.

Troeung, R. and N. van Zalinge (2008). Organization of fishing operations in Lot 2 Battambang
and proposed sampling plan to assess its fish catch. Consultancy report for the Wildlife
Conservation Society, Phnom Penh, Cambodia. 34 p.

UNESCO (2006). Biosphere Reserves - World network, UNESCO - MAB Secretariat, Paris,
France. Available at: http://www.unesco.org/mab/.

Van Zalinge, N. P., D. Loeung, N. Pengbun, J. Sarkkula and J. Koponen (2003). Mekong flood
levels and Tonle Sap fish catches. 2nd International Symposium on the Management of Large
Rivers for Fisheries. Phnom Penh, Cambodia, 11-14 February.

WCS (2007). Tonle Sap Monitoring Protocols. Monitoring Protocols Biodiversity, WCS
Cambodia & Ministry of Environment.

Webby, R. B., P. T. Adamson, J. Boland, P. G. Howlett, A. V. Metcalfe and J. Piantadosi (2007).
"The Mekong-applications of value at risk (VAR) and conditional value at risk (CVAR) simulation
to the benefits, costs and consequences of water resources development in a large river
basin." Ecological Modelling 201(1): 89-96.

141


http://www.unesco.org/mab/�

References

World Bank (2004). Modelled Observations on Development Scenarios in the Lower Mekong
Basin. Mekong Regional Water Resources Assistance Strategy, Prepared for the World Bank
with Mekong River Commission cooperation. 142 p.

142



Appendices

Appendix 1:

Species Lists

Table A 1.1. Fish species

Khmer name

English name

Scientific name

Roh / Phtouk Snakehead Channa striata

Diep / Chhdor Snakehead Channa micropeltes
Kampleanh Gourami Trichogaster microlepis
Kanthor Gourami Trichogaster pectoralis
Chhkok Cyclocheilichthys enoplos
Andaign Walking Catfish & others | Clarias batrachus & others
Kranh Climbing Perch Anabas testudineus
Khman Hampala dispar

Pra Catfish Helicophagus waandersi
Kanchos Mystus multiradiatus
Slat Featherback Notopterus notopterus
Chhpin Puntius gonionotus

Kan Trorb Pristolepis fasciata

Krai Featherback Chitala ornata

Table A 1.2. Tree species

Khmer name

Scientific name

Phnom Phneng

Hymenocardia wallichii

Tauor Terminalia cambodiana
Rieng Barringtonia acutangula
Phtol Diospyros cambodiana
Chrakeng Coccocera anisopodum
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Additional material, Chapter 3

Appendix 2
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Figure A 2.1. Mobile Gear counts by week.

—=— Bamboo tube trap for eel

—e— Tubular trap (Sock trap)

Cut firewood
—e— Encircling net for eel

—— Giant lift net

—4— Catch turtle by hand (group)

—— Eel trap

—— Enclosure net with lead fence

—a—Hook long line

Sense net (40m to 70m)

——Gill net (all)

—— Spears with illuminating lamp

—e— Horizontal cylinder trap for snakehead (all)

144



Appendices

Figure A 2.2. Fish catch from fixed gear in lot 2, by location and month.
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Appendix 3: Public access lakes, lot 2

Public access areas
No. Name of lake No. Name of lake
1 Boeung Phtol 27 Boeung Pal Hal
2 Boeung Krom Chhoeun 28 Boeung Kampream Toch
3 Boeung Damrey Chhlong 29 Boeung Kampream Thom
4 Boeung Sambok Ok 30 Boeung Prang
5 Boeung Chundeu Kach 31 Boeung Tra Keat
6 Boeung Or Eik 32 Boeung Chha-eng Chamny Krobey
7 Boeung Chhuk 33 Boeung Ok
8 Boeung Phluos 34 Boeung Tom Nob
9 Boeung Sdey 35 Boeung Rik
10 Boeung Kanthey Tamrot 36 Boeung Oun
11 Boeung Changvalot Thom 37 Boeung Peas Chol Mong
12 Boeung Changvatot Toch 38 Boeung Cho
13 Boeung Spean 39 Boeung Our
14 Boeung Chork Toch 40 Boeung Chok
15 Boeung Chork Thom 41 Boeung Mel
16 Boeung Kravak 42 Boeung Kon Phe
17 Boeung Rung Anluk 43 Boeung Sbeuv Kanndab
18 Boeung Anluk Phka Troas 44 Boeung Veng ( south-east)
19 Boeung Ta Ok 45 Boeung Soung
20 Boeung Pous 46 Boeung Phtol ( west of Or Os Tuk)
21 Boeung Peak Chruk 47 Boeung Kampream
22 Boeung Peak Lang 48 Boeung Braveng Khnong
23 Boeung Trey Mouy Poan 49 Boeung Leak Andat
24 Boeung Toteung Thngay 50 Boeung Orm

(West of Vealveng)

25 Boeung Chhes Dob/Selpak 51 Boeung Et
26 Boeung A Teang

Appendix 4:

Fish catch in 2007/08

Table A 4.1. Fish catch (tons) by barrage for 2007/08 season.
Figures provided by sub-leaseholders. * Fish Prices: Roh = R 5000/kg; Kampleanh = R 1200/kg (1S =R

4000).

Barrage Trey Roh* Kampleanh* Kanthor/Kranj Other

Prek Da 100 200 14 1.5 (Diep, Slat)
Boeng Norea 15 5

Prek Mus 12 15 (?)

Stung Chas 40 40
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Prek Spot

Prek Damcheu

50 50

15

55 (Andaing)

Table A 4.2. Fish catch from uplands lakes, 2007/08 season.

Stream name Reported number of | FiA count|FiA reported av. catch | Sub-sublessee
lakes by sublessee of lakes (kg) per lake
Prek Da >20in core area 45 946 Mr. Kung
(Tapon)
Prek Stung Chas >100 72 960 Mrs. Chinnarom
(Kampong Prahoc)
Prek Angkrong 10 10 570 1 sublessee
Prek Mus 7 6 375 No
Prek Spot 8-10 10 880
Prek Damcheu <100 (PC) 13 1073 Mr. Sat (Norea
about 30 (KK) commune)
Prek Long Ong No lakes
Boeng Noria ? 6 1180
Chhuong ? 25 862 (areas close to
lakeshore)
Total <>180 187 913
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