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Preface

The proceedings of the Annual Meeting of the Department of Fisheries held on 27 — 28 January 2000
were edited and compiled by the Mekong River Commission Fisheries Program Component for
Management of the Freshwater Capture Fisheries of Cambodia (CCF) and Inland Fisheries Research
Institute of Cambodia (IFRIC). Management, conservation and development of fisheries are the main
objectives of the Department of Fisheries. The Department is trying its best to fulfill the requirements
of the people for fish as food security, and the need for improving the household income of rural
people. At the same time there is also & need lo conserve resources for sustainable utilization by the
nexi generation

So far, the Department of Fisheries still has insufficient legal capacity to solve perfectly all the complex
problems occurring in the fisheries sector. The consequences of past management practices have a
serious negative impact on fisheries at a later stage. In addition, the increasing demand for fish and
the need for economic development heighten the pressure to exploit the fisheries resources.
Unfertunately, natufal fish habitats are gradually being degraded and some fish species are under
threat or are bacoming rare. There is still a lack of scientific evidence, which makes it hard to decide
on the options for appropriate management of the fisheries,

These proceedings are a reflection of the on-going research that is contributing 1o a strong basis of
information for fisheries management and development in the appropriale way. These are the resulls
achieved through research implemented with strong effort in a scientifically and systematic manner by
researchers of the Department of Fisheries together with international assistance frem the MRC.

1 would like to use this opportunity to express my sincere thanks to the MRC Fisheries Program
GCompaonent for the Management of Freshwater Caplure Fisheries of Cambodia and the Inland
Fisheries Research Institute of Cambodia, the Rural Extension for Aquaculture Development
Component (READ) and the Assessment of Mekong Fisheries Component {AMFC) for their
contribution to support and strengthen fisheries development and management. | would also like to
acknowledge the assistance of the Mekong River Commission Secretariat (MRCS) and the Danish
International Development Assislance {DANIDA) to the Department of Fisheries.

Let us all help to preserve our fisheries resources!

. 1z
W

Nao Thuok
Director
Deparntment of Fisheries
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Challenges in managing Cambodia’s inland fisheries.
How can we meet them?

by

Nao Thuok and Nicolaas van Zalinge”

1. Director, Department of Fisheries, and National Projuct Director, Management of the Freshwater Caplure Fisheries of
i

Cambodia
2. Chief Technical Adviser, MRC Component for Management of the Freshwater Capture Fisheries of Cambodia

1. _Introduction

Fisheries research is being carried out in Cambodia to assist the government in formulating and
implementing fisheries management policies aimed at sustainable utilization of the resources to benefit
especially the rural poor,

It has become clear that the inland capture fisheries yield is at least 300,000 - 400,000 tons per annum
ranking Cambodia fourth among the world's top freshwater fish producers.

Surveys have shown that fish is an extremely important part of national foed security especially in the
countryside, where more than 85% of the population resides. A housenold survey (1995/96) suggests
thal the average fish consumption rate of 4.2 million people in central Cambodia is 67 kg/capitallyear.

The high productivity stems from the annual inundation by the Mekong River of the large floodplains found
in cantral Cambodia around the Great Lake, Tonle Sap, and the Mekong fioodplains northeast and south
of Phnom Penh, where impartant fish habitats such as flood forests are found (Figures 1.1 and 1.2 page
18}. Huge seasonal migrations take place between these floodplains and spawning grounds in the
Mekong and tributaries in northeast Cambodia and possibly southemn Laos

There is a lack of evidence from the past, but anecdotal information suggests that in particular the catch of
many large migratory and slower reproducing species has declined due to increased fishing pressure. On
the other hand the catch of small and fast reproducing species, such as the cyprinid, Henicorhynchus
spp., may still be as high as ever.

Nation-wide land cover inventories carried out between 1973 and 1983 indicate that flood forest coverage
has shrunk by a third reducing the potential for freshwater fish production. This may be largely due to the
diminished inundation of the floodplains as a result of extensive dam building for hydropawer and irrigation
in the Mekong watershed upstream of Cambodia (especially in Thailand), which has led to lower average
Mekong River flood levels. In addition, the increase in p ion, low  alternatl I
opportunities and weak land tenure legisiation have caused wide spread habitat destruction in particular in
the ficodplains south of Phnom Penh.

Access lo the most productive parts of the Cambedian fisheries domain has been limited for over a
ceniury through a system of government leases, the “fishing lots”. Many fishing lots comprise of relatively
large ‘areas of foodplain containing flood forest habitats essential for feeding and breeding of many
species. These lots provide some habitat protection. As govemance structures are weak, many conflicts
are arising aver fishing rights between stakeholders, such as lot operators and neighboring fisherffarmer
communities. The political climate does not seem ripe yet to allow attempls at conflict resolution through
forms of co-management.

In order to address these problems with some success, government and donors need to pay much mere
altention to the problems affecting fisheries, as food security is at present still heavily dependent on fish
(especially in Cambodia, but also in parts of the Lao PDR and Viet Nam), Moreover, the Cambodian
fisheries could even have a greater economic patential in futurs, as the wild fish stocks in the neighboring
countries are likely to decline further contrary to the demand for fish, which will continue to grow.
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In short, the fish resources are under stress, but most are resilient. In addition the Mekong River in
Cambodia is still free flowing and the (Tonle Sap) flocdplain habitats are still largely intact. Fisheries
still provide employment for millions of people and contribute greatly to the food security of the nation,
However, what will happen with Cambodia's fisheries is very much dependent on how the need for fish
is seen in the future. The need for fish for in-country consumption, for exports and the need for
unspoiled nature will have to be balanced against the need for hydropower, irrigation and a changed
environment. It is a matter of choice that has to do with the vision of (mainly) the Government on how
to shape the future of the country, its people and its resources.

2. Fisheries 1t chall

The major prablems affecting the Cambodian fisheries are shown on the map in Figure 1.3 page 17.
We can divide them intc two groups to clarify where responsibilities lie: (1) Problem resolution is
oulside direct Fisheries Department control and refers to interference due to dam building, water
utilization and infrastructure developments. (2) Directly under the jurisdiction of the Fisheries
Department come problems related to ovar-exploitation of the stocks and fishing lot practices.

2.1 Indirect Fisheries Department responsibilities.

Effects of Mekong water regulation

Even though the Fisheries Department may not be consulted directly on issues pertaining to water
waorks for hydropower generation, irrigation, flood control and for improvement of navigation, as well as
waler pollution and infrastructure developments in the floodplains, it should assen itself and become
involved, as all these issues have direct or indirect effects on the fish and fisheries. Below we explain
how some of these issues affect fisheries

Dam building in the Mekong watershed started in earnest in the sixties, especially in Thailand, but aiso
in Cambodia, China, the Lao PDR and Viet Nam. Except for the Songkram River, all Thai tributaries to
the Mekong have been blocked; the last one was the controversial Pak Mun dam. The recently (1998)
completed Yali dam on the Sesan river in Viet Nam has been wreaking havoc on the livelinoods of the
people living along this river in northeast Cambodia (Phnom Penh Post March 2000, Fishery Ofiice
Ratanakiri 2000).

Plans for more dams on the Sesan are considered by the ADB. Plans are also being developed for a
Mekong main stream dam at Sambor in the Kratie province. The Sesan dams and especially the
Sambor dam are of vital importance to the fisheries in the Tenle Sap and other floodplains. Building
these dams will cut off the link between the breeding grounds of many migratory species and their
feeding greunds (see Srun and Ngor's paper on p. 81). In weight the migratory spacies contributed
over 60 % fo the total catch taken in the Tonle Sap (Van Zalinge et al. 2000).

We have looked at peak flows as registered at the walter monitoring slation in Pakse in Southern Laos
and a fuller report is given by Nam Sckleang (see p. 23). It is sulficient lo mention hers that he found
that the average Mekong flood levels 1980-98 were significantly fower (= 12%) than in 1924-58, while
rainfall apparently had not decreased. Of course, lower flood levels mean a lesser inundation of the
floodplains and this translates into less fish being produced (see Ngor's report on p. 38).

Changes in floodplain habitats

Aerial photo surveys for land cover inventories were carried out in 1973-76 and. 1892-93. Overall flood
forest coverage declined wilh 33%. The decrease was sironges! (46%) in the Mskong floodplains
(Kandal, Kampong Cham, Prey Veng, elc.) and less (27%) in the flcodplains around the Tenle Sap
and Great Lake (Mekong Secrelariat 1994)

The reduction in flood forest coverage is parily caused by the lesser inundation of the floodplains.
Much of the fiood forest was also last due to illegal logging and conversion to rica fields, which is
possible due to weak land tenure legisiation. Most affected were the flood forests in the
Mekong/Bassac floodplains, which were lying in the safest provinces in terms of government control
and absence of landmines and, therefore, saw the largest increases in population,



Security has as recently as 1998 also improved in the floodplains around the Great Lake. The opening
up of the area brings an increase in population, as it presents a chance to access free land and offers
fishing as alternative or secondary employment. Unfertunately, it also intensifies competition for the
natural resources. Thus, we see increases in land clearance, fuel wood collection and exploitation of
fish stocks. In the absence of strong governance structures we see more and more conflicts erupting
that involve the fishing lots operators and the communities living. in the area. It is the Fisheries
Department’s task to find solutions as by law these matters are within its jurisdiction. This will be
discussed in greater detail in the next section.

Effects of possible Infrastructure developments

The Tonle Sap has also caught the attention of the donor community. Several projects aim or have
aimed ai its development, protection and management. This has led to plans for the selling up of a
biosphere reserve (Bonheur 1988}, bul also for improvement of fishing harbors, rural infrastructure
(roads) and the creation of allernative employment around the Great Lake (MACS/UNDP 1999 and
ADB 1898). Even though these last three developments look very positive by themselves, in the
environmentally sensitive Tonle Sap floodplains, they would negate the effscts of conservation and
further exacerbate the problems. This is becauss they would induce more and more paople to settie in
the area and thereby increase the demand for land, fish and fuel wood. If this happens, we can expect
conflicts to intensily and become more frequent and viclent,

Even though the responsibiliies lor these developments lie principally with other goverment
authorities (Ministries of Environment; Energy; Rural Dewvelopment; Agriculture; Public Works;
Provinces; etc.), it clearly is in the interest of the Fisheries Department to take a very active part in the
decision making process with the view lo safeguard the fish resources of tHe arsa. The proposed
biosphera conservation scheme appears to best serve this purpose

2.2 Direct Fisheries responsibilities

New fisheries law

The first and foremosl responsibility of the Fisheries Depariment is to ensure that the pending revision
of the Fisheries Laws is completed soon. Ambiguities should be avoided to make enforcement easier.
A consultative process with representatives of the various stakeholder groups in the country needs lo
be initiated. In particular, during the preparation of the law section on ce-management a series of
hearings should be organized in the provinces to address the problems arising around the operations
of the fishing lots. At these hearings representatives of affected communities should be given a
chance to express their opinions.

Protection of migratory fish species

Every year long distance migratory fish species drift (in case of fry) or swim (in case of adult fish) from
their spawning grounds in the Mekong in upland Cambodia (and possibly southemn Laos) to their
feeding grounds in the Tonle Sap and Mekong floodplains in the lowlands of Cambodia and the
Mekong delta in Viet Nam and back again. The migrations of some of the important species have been
described by Srun and Ngor, see p. 61 of this report. These are the Cyprinids Riel (Henicorhynchus
spp.). Chihkok (Cyclochellichthys enoplos), Pruol (Cirthinus microlepis), Trasork (Probarbus julliani
and various Pangasid calfishes (Pangasianodan spp., Pangasius spp.). On this route they are running
a gauntlet of many kinds of fishing gear. The catfish Dais, scoop nets and hooks in the Mekong River
target the fry on the way down. The barrages of Kampong Chhnang, the bagnet Dais in the Tonle Sap
near Phnom Penh, the floating gillnets, purse seines, beach seines, hooks and lines, and various traps
target the sub-adults and adults moving upstream. In October and November 1999 the bagnet Dais in
row #2 even caught four Giant Mekong Catfishes (Pangasianodon gigas) ranging from 163 — 200 kg
apiece.

Pangasid calfishes are thought to use deep holes and areas with rapids in the Mekang and possibly
ils tributaries, the Sekong, Sesan and Srepok, for spawning. Each female fish lays enormous numbers
of eggs: some 50,000 per kg of body weight! This is a typical stralegy developed in the evolution of
migratory fish species. They produce very large numbers of eggs to counteract the very high mortality
of eggs, larvae and juveniles that is caused by natural circumstances. Even if millions of fry are caught



for cage cullure (Ngor 1999), it is likely to have litle or no effect on the overall mortality rates of
Pangasid caffishes. In fact, protection of the stocks may be more effectively achieved by protection of
spawners. This might be done by stopping all fishing with explosives in the spawning areas, while also
the use of gillnets might be discouraged during the spawning period by engaging the responsible
communities in a co-management arrangement. Also reducing fishing effert in the capture of mature
fish might be eifective. Row numbers 1 and 2 of the Tonle Sap Dai fishery might eventually be closed
entirely or be allowed to operate only from December onward, as calches of large catfish are higher
than in any other row and are taken mainly in October and November.

Catches of Pangasid catfish are believed to have declined strongly in the last ten years. This has
prompted the Fisheries Department to declare a ban on the capture of Pangasid fry in 1994, which has
not been very effective, however. In Viet Nam this fishery was closed this year, but also there
enforcement has been reported not to be effective. So far the ban does not seem to have had any
clear effect at all, as no trends are apparent in the 1995-2000 Tenle Sap Dai fishery catch data (see
Ngor p. 38), nar in catches made at the Khone falls between 1994 and 1999 (Baird ef al. 2000).

Protection of the resource base and conflict resolution in the fishing lot system

For about a decade, Cambodia has been undergoing a period of rapid institutional transition from a
communist to a capitalist economic regime. After a period of 15 years during which access to fishing
grounds was governed by collective schemes, the government reintroduced the former system of
fishing lots (see the map in Figure 1.4 page 17). A lot gives exclusive use rights for two years to
private entrepreneurs. They are found in the most productive parts of the Cambodian floodplains and
centain flood forest and other natural habilats essential for feeding and breeding of many species.
Each lot has a "burden book" which contains the specific management program indicating timing and
spatial arrangements of the fishing operations.

The open-access areas outside the fishing lots are under increasing pressure from people in search of
a livelihood. More than 85% of the pepulation in Cambodia live in rural areas and survive on
agriculture and fisheries. As population growth autpaces growth in alternative job opportunities, the
number of farmersfiishers increases. In the absence of well-funciioning regulatory institutions (such as
land tenure laws and registration) natural floodplain habitats are converted for agriculture use and fish
calch rates per unit of effort are falling. In addition, conflicts over and with fishing rights increase. In
fishing lot areas househelds depending on fishing for livelinoed and subsistence have been losing out
to politically and economically more powerful users. However, the fulure costs of this resource use
pattern will have to be shared by all. In the long term, badly focussed fishery resource management
and an increasing number of users seeking short-term benefits, will negatively affect the recruitment
capacity of fish stocks and enhance income and wealth disparities in Cambodia’s rural areas.

One of the principle tasks of the Fisheries Department is management of the resources and resolution of
conflicts between users. Therefors, a strategy needs to ba developed that addresses these conlflicts and
stops the decline in fish catches. Part of the problem is that a degree of instability still exists in the country
and the legal framework is weak. Nevertneless, it is suggested that the Fisheries Department starts with
the process of enhancing transparency and communication oriented towards the needs of protecting
critical fishing habitats. The present revision of the fishery law provides an excellent opportunity to
establish a stronger and more focussed institutional framework that allows for broader participation of
local users in protecting habitats and benefiting from its yields, These users comprise Iot operators,
national and local authorities, military and militia groups, and small scale fishers.

The law should decree the formation of a stakeholder committee for each major lot or group of smaller
lots. Organized and chaired by the Fisheries Department these commitiees might be charged to redefine
lot boundaries and group fishing rights and, assist in settling disputes and envirenmental protection. Lot
boundaries should be drawn in such a way as to exclude from the Iot area as much as possible villages
and agriculture land, whils trying to incorporate all natural floodplain habitats. The Fisheries Department
would be well advised to develop a capability in applying GIS mapping technology and the use of GPS
instruments for boundary verification.

3. _How is the MRC/DANIDA Fisheries Program assisting the Department of Fisheries?

The MRC/Danida Fisheries Program and in particular the Component for Management of the
Freshwater Capture Fisheries of Cambodia is in the business of assisting the Fisheries Department
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since 1994. The main objectives are capacilty building of departmental staff and the creation of a
knowledge base through ressarch for management of the fisheries.

Capacity building

With the start of Phase Il in August 1999 funds have become available for the building of the Inland
Fisheries Research Institute of Cambodia (IFRIC). Action is undertaken to obtain permission to build
the institute on the premises behind the Fisheries Department in Phnom Penh. Other capacity building
activities including scholarships for training abroad will be continued.

Creation of a knowledge base through research

1. Fish consumption surveys
A country-wide fish consumption survey is planned. Its geographical scope will be larger than the
1995/6 household survey, but its focus will be narrowed down to the estimation of fish consumption,
the contribution of the various types of fisheries (including these in rice fields and aquaculture) by gear
and species, and the employment created in fisheries. In addition, it will be atlempted 1o estimate
exports. Of course, fish consumption and exports together provide an estimaie of whal must have
been caught. Marine fish consumption is mostly restricted to the maritime provinces and is very limited
farther inland

The survey will be carried out in 2000-2001, thus some 5 — 6 years after the (limited) previous one. It
is expected that a survey like this can be carried out relatively swift and cheap and yet provide
sufficiant information on the strength of the sector relative to some 5 ~ 6 years ago.

2. Fish yield by habitat type.
To befler manage and protect the fish resources, we need to learn more about how different habitals
types (flood forest, secondary flood forest, grasslands, marshes, rice fields, eic.) contribule to fish
production and fish species diversity. Studies are starting in Lot 1 of Pursat province.

In adgdition, by using estimates of the fish yield per unit of habitat type and land cover information on
the extent of these habitats, we will be able to determine what the relationship is between maximum
inundation levels of floodplain habitats and fish yields. This will help us to predict what effects dam
building, irrigation schemas, etc. will have on fish yields. It will also tell us what changes in fish species.
compuosition of the catch will oceur.

3. Life cycle studies.

Of particular interest is the broad view of fish migrations in the country. The Tonle Sap is not an
isclated entity, bul is part of the Mekong River system. It is not only affected by water level changes in
the Mekong, but is linked through fish migrations with the Mekong, Sekong, Sesan and Srepok system
in northeast Cambodia and Laos. Just as the fisheries of the floadplains south of Phnom Penh and of
the Viet Namese delta are linked to these areas.

A survey of fish landings from the Sekong, Sesan and Srepok rivers has started. We hope o learn
which species ocour here and, where and when they spawn. A study of larval drift in the Mekong River
will be started in the year 2001. To follow frends in migratory fish populations more closely, we will
continue to sample the Dai fishery annually.

4. Co-management and fishing lot studies.

The fishing lot inventory is progressing well. The database includes primary information collected
through direct field surveys with questionnaires, as well as information on the sequence of cwnership
of fishing lots since 1989, development of auction prices, and rules for fishing lot operations from the
burden books. Types and sources of conflicts arising from the management of the lots are also
documented. The database will be compatible with ArcView GIS software allowing to display important
resulls of analysis spatially.

A detailed long-term case study is on going in Fishing Lot 14 in Kampong Chhnang Province, (see the
report of Ly, et al on p. 90), The purpose is to understand the roles of the various stakeholders by
determining what economic gain they derive from the lot resources. A fish catch monitoring system has
been Introduced, covering both small-scale fishing as well as the fishing lot operations of lot #14,
Discussion meetings are being held with the different “dike associations™ in Phiong village, in order to
sludy their involvement in local fisheries management activities.
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Fisheries management options

The Fisheries Department will be assisted in formulating management options based on research
carried out. Part of this assistance will be an economic analysis of the entire fishery to determine its
moenetary value, its contribution to the national product (GDP) and its importance for Cambodian food
security,

As it is the intention to raise awareness about the importance of fisheries and the need for
management, we are in the process of making films/movies about various aspects of the fisheries, We
hope to show them on Cambodian television. In addition. there will be a series of informative talks,
presentations and workshops, culminating with the international "Symposium on the Management of
Large Rivers for Fisheries" 10 be held in Phnom Penh possibly in February 2002.
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Figure 1.1:  Flood forest habitat near Boeung Chhma, Kampong Thom pravince, December 1999
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Figure 1.2: View of flood plains in Kampong Chhnang province, December 1999
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Figure 1.3: Fisheries management challenges in Cambodia.

Map of Cambodia showing areas where management interventions may be needed
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Figure 1.4: Average extent of maximum floadplain inundation (October) and the location of the fishing lots
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Mekong River Flow Data Analysis
by
Nam Sokleang

Final year student of the Royal University of Agriculture, Phnom Penh

1. Abstract

The annual changes in the flow of water affect the fish production in the floodplains by limiting or
increasing the spawning and feeding grounds of fish that are the staple foed for pecple. Since the mid
1960, the construction of dams for irrigation purposes which were largely carried out in the Mekong
River watershed upstream of Cambodia, may have changed the Mekong River hydrological regime.

The study is based on available Mekong River hydrological data with the purpose to test the following
hypotheses:

= Recent wet season peak flood levels are lower than in the past.

* Dry season river levels are presently higher than in the past.

= Rainfall has been stable during the period from 1920 to 1996.

The study used the following data made available by the Mekong River Commission Secretarial
(MRCS) and the Department of Hydrology, Ministry of Water Resources and Meleorology: river flow
Igauge height data al Pakse, Lao POR (1924 to 1998), Kratie and Phnom Penh (1995 to 1998) and
rainfall data at Luang Prabang in Lao PDR (1920 to1986).

The Pakse data showed a decreasing frend in water discharge in the wet season. Present (1980-
1899) wet season flood levels are 12% lower than in the past (1924-56). However, the dry seasen flow
did not show a statistically significant increase. No trend in overall precipitation in Luang Prabang was
found, and this suggests that the probable cause for the decreased wet season flow is the
establishment of dams and imigation schemes, although Hill and Hill {1994) suggest climate
fluctuations are the reason

2. Introduction

The Mekong River is one of the great rivers of Asia and the 12" biggest river in the woerld (MRCS,
1998). With its source in the Himalayas of Tibet it is a powerful river venerated in the riparien countries
for a long time, as it supparts the lives of fishers and peasants.

Approximately, 60 million peaple inhabit the Mekong basin. Most of them depend cn agriculture and
fisheries. The fish fauna of the Mekong basin is very diversified with some 1,200 fish species,

The Mekong River receives water from 6 countries. Their contribution is according to MRCS 1998 as
follows:

China 16%
Myanmar 2%
Lao PDR  35%

Thailand 18%
Cambodia  18%
Vietnam 1%

s 88 s

Dam construction for hydroelectric power generation and irrigation started in earnest since 1965
(Bernacsek, 1997) and has been largely taken place in the watershed upstream of Pakse. The central
question of this study is: "have these water works affected flood levels in the Mekong?" The
hypothesis Is that they have been affected negatively. With other words peak river flows are less
nowadays when compared with the pre-dam building period and this is not due te changes in rainfall
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patterns. This is of inlerest to Cambodia, because if the hypothesis is correet, it would mean that
average flood levels were higher in the past than today. Lower flood levels mean less land is
inundated and thus less fish is produced.

The Pakse water flow measuring station has a nearly complete data record going back till 1924,
Hence, the Pakse dala may provide good evidence of significant changes in water flow leveis, if any
exist.

In the Mekong River many fish species live, that breed in the river and migrate to the floodplain areas
to seek food and refuge. These long-distance migrants are subject to heavy fishery exploitation all
along their migration routes,

The prasent study is to investigate whether or not:
*  Recent (post-1980) wet season peak flood levels are lower than in the past (pre-1960).
+  Dryseason river levels are presently higher than in the past.
= Rainfall has been stable during the period from 1920 1o 1998,

In addition, the velocity of the Mekong River wet season flow between Pakse, Kratie, Chroy Changvar,
Phnaom Penh and Prek Kdam was to be determined.

The following data was obtained from the Mekong River Commission Secretariat
1. Monthly average discharge data of the Pakse, Lao PDR, flow measuring station for the
period from 1924 101998,
2. Monthly rainfall data of the Luang Prabang, Lao PDR, meteorclogical station for the period
from 1920 to 1996.

The Department of Hydrology, Ministry of Waier Resources and Meteorology, provided the following
data:

3. Daily water level data of Kratie, Chroy Changvar, Phnom Penh, and Prek Kdam water height
gauge slations for the period from 1996 to 1997.

3. Results
Water Discharge in Wet Season

Water discharge volumes in the wel season fluctuate sometimes strongly from year to year. The
hydrograph of the mean wet season discharge (June — November) is given in Figure 2.1. The 10-year
moving average shows a clear decreasing trend

There were no dams or irrigation schemes built in the Mekong watershed prior to 1964, except for the
Kwan Phayao dam (built in 1941) and the Nong Han dam (built in 1853} (Bernacsek, 1997). In this
period forests coverad most of the area of the Mekong Basin in Thailand,

The mean August — September discharge level at Pakse in 1924 — 1963 (40 years) was compared
with that of 1979 — 1998 (20 years) (see Figure 2.2). A statistical significant difference was found. The
mean 1979 - 1998 discharge was 12% lower than the mean 1924 — 1963 discharge.

Water discharge in the dry season, 1924 - 1998
Figure 2.3 shows the data for the manth of April, which is the month with the lowes! mean discharge.
There appears to be no clear trend, although in recent years dry season discharge is refatively high.

The upstream dams are the likely cause for the change in dry season How. The barrages block the wet
season flow to fill the reservoirs, but in the dry season water stored in the reservoirs is released
gradually to produce electrical power and water for irrigation. This increases the discharge in the dry
Season.

Some esti of Mekong current ities during the wet season.

The Mekong River starts to meander a lot as it flows into Cambodia and downward 1o the South China
Sea. The flew velocity in the river is not the same at all parts. Suddenly occurring high floods could be
Iraced from Pakse via Kratie to Phnom Penh (Chroy Changuar) and up the Tonle Sap River till Prek
Kdam. in Table 1 the calculated flow velocities are presented.

a4



Tabie 2.1: Flow velocities in the Mekong River (Pakse - Kratie - Chroy Changvar) and the Tonle Sap River (Phnom Penh -

Prak Kdam).

Losations D‘[s:':')“ ("r::,"'::'n"} Dale of occurrence
Pakse to Kralie 324 1125 -5" 107" Aug, 1996,

1125 | -27" 1029" Sepl, 19886.

Kratie {0 Chroy 217 754 7"to 8" Aug, 1996.
Changvar 377 -29" Sept to 3” October, 1996.
Phnom Penh to 32 44 -9" to 14" Aug, 1996.
Prek Kdam

The flow velocities from station to station appear to be not equal. The velocity from Pakse to Kratie is
faster than from Kratie to Phnom Penh (Chroy Changvar). The Mekong River between Pakse and
Kratie can still be characterized as upland with a relative steep gradient. Downstream of Kratie the
river becomes a lowland river with little gradient and a slower current. The flow velocity from Phnom
Penh harbor to Prek Kdam is even slower, because the water from the Mekong pushing upriver toward
the Great Lake is hampered by the lake water trying to flow down to the Mekong.

Trends in overall precipitation, 1920 - 1996

The Luang Prabang station was chosen to study the pattern of rainiall in the period from 1920 - 1996,
as the data set is long and relatively complete. It is hoped that the station is representative of the
overall rainfall pattern in the Mekong Basin, although the correlation between the annual discharge at
Pakse and the annual rainfall in Luang Prabang was found to be low (r = +0.31).

The rainfall fluctuated annually arcund the mean annual rainfall of about 1,200 milimeters. There
appear to be ne trends in annual rainfall between 1920 to 1996, although there is a gap in the data
from 1938 to 1949 (see Figure 2.4).

4. _Conclusion and discussion

The first hypothesis stated that recent wet season peak flood levels are lower than in the past. This
was found to be correct when comparing the perieds before serious dam building started (1964) and
since 1980. There is an indication of a dry season flow increase, but it is not stafistically significant.
There was no trend apparent in the rainfall data from Luang Prabang.

A change in the average hydrological conditicns in the Mekong Basin has occurred, which is most
probably related to the dam building activities that are taking place since the 1960s. According 1o
recent report on Thai reservoirs nearly 28,000 dams have been built in the country, of which an
estimated 20,000 are located in northeast Thailand in the Mekong watershed (Cherdsak ef al. 2000).
Some like, the Pak Mun dam (completed in 1994) have major effect. It blocked access to nearly 15%
of the entire Mekong watershed. In addition, hundreds of dams have been built in the Mskong basins
of China, Laos and the Viet Namese highlands.

We found thal our hypothesis is correct. This means thal, maximum water levels in the Tonle Sap
Great Lake and other fioodplains were higher in the past than at present. Higher peak flood levels
mean larger floodplain areas were inundated, more food for fish was available and fish productivity
was higher. This may explain why many knowledgeable people in Cambodia think that fish yields were
much higher in the 1950s and 60s than at present
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Mekong River discharge data measured at the Pakse (Lao PDR) hydrographic station from June to
Novemberin 1924 - 98.

Pakse : Hydrograph of mean discharge in m/sec
in the wet season months, June - November, 1924-98
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Pakse: Average Mekong flaod wolume: in August and September from 1924 to 1998, Between
1924-63 and 1980-98 the mean flow by 12%. The difference is { significant
(p < 0.05). The average long-term (1924-98) fload volume is 27,12 1m?/sec, (standard deviation
=4336.22).

Pakse: Average Mekong flood valume in August and September
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Figure 2.3: Mekong River discharge data measured at the Pakse (Lao PDR) hydrographic station in April, the

e

driest month, in 1924-88.

Pakse : Hydrograph of water discharge in April
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Figure 2.4: Trends in annual precipitation as measured at the Luang Prabang, Lao PDR, hydrographic station,
192010 1996,
Luang Prabang : Trends in annual precipitation from 1920 to 1996 j
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Figure 2.5: Meteorological station in Kratie province
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Dai Fishery in the Tonle Sap River of Phnom Penh and Kandal province
(including a Review of the Census Data of 1996-97)

by
Ngor Peng Bun

Fisheries Offiver, Department of Fisheries and Gounterpart of the MRC/DoF/Danida Fisheries Project in Cambodia

1. Abstract

The bag nat fishery known as the Dai fishery Is a large scale fishing practice which takes place from
October to March each year during the so-called open fishing season. A Dai is a stationary trawl
positioned in the river to capture "white” fish species migrating out of submerged areas around the Great
Lake and Tonle Sap River to the Mekong River. The migration is strongly influenced by the lunar
phase.

During 1996-97 fishing season, the Department of Fisheries conducted a census survey of the Dai
fisheries in order to find out what each Dai was catching. This collected data allowed a stratification of
the Dais for sampling purposes.

This paper describes the caich rate changes in the Dai fishery, which are influenced by the lunar
phase and the velocity of the receding floadwaters. It alse shows that the number of hauls is critical for
catch estimation, particularly in the time window of 6 — 1 days before the full moon. Haul frequency
Increases in correspondence to increased fish migration.

The annual varialions oceurring in this fishery in overall yield and trends in species compasition and
average species length provide a geod measurement of the status of the while fish stocks in the
country.

The relationship between the size of the Tonle Sap area that is annually flooded and Dai fishery yield will
be discussed.

2. Introduction

The bag nat fishery or Dai fishery was intreduced to Cambodia in the years 1873-89 (Tana, 1998). Itis
one of the large-scale inland water fisheries of Cambodia. It operates only in the lower part of the
Tonle Sap river about 4-35 kilometers north of Phnom Penh

Its operation starts in October and lasts till March in the open season when the water flows from the
Great Lake and its surrounding submerged areas 1o the Mekeng River allowing a large number of fish
to migrale downstream through the Tonle Sap River. From a previous study it can be seen that the fish
catch of the Dai fishery peaks in December and January during full moon (Lieng et al., 1995)

The Dai fishery plays an important role in the annual fish supply of rural people and contribute
significantiy to food security (see figure 3.7, 3.8, 3.9 and 3.10). It also contributes a significant partion
to the total catch of the freshwater fisheries in Cambodia (Deap, 1998). The Dai fishery during the
period from 1994 to 1997 contributed 4 - 5 % to the total annual inland fish production (including the
calch from family fisheries and rice fields) of 260,000 to 430,000 tons (Deap ef al. 1998; Ahmed of al.,
1998).

A new data collection scheme using a new sampling design was ir in 1994, Length

data collection of some common “white” species was carried out during the 1995-96 and 1998-99
fishing season, During 1996-97 fishing season, the Department of Fisheries conducted a census
survey of the Dai fishery in order to find out what each Dai was catching. The collected data provided
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useful information for a stratification of the Dais for sampling purposes. The results of this survey and
the average lengths of some "white” fish species are presented here.

3. Data collection

Of the 83 Dai units in operation in 15 rows 25 units (row 1-6) are in Phnom Penh and 38 units (row 7-
15) are in Kandal province. It was the intention of the DoF to carry out a census, ie. measuring all
catches made by all Dais in operation between October 1996 and March 1997. All data collectors were
the staff of the Department of Fisheries and of Phnom Penh and Kandal fisheries offices. The data
collectors were supposed to stay at the Dai unit for 24 hours to observe and constantly record every
catch per haul and the time between the successive hauls. However, in reality only 49 % of the total
Dai effort could be monitored because it was difficult to sustain the manitoring effort confinuously.
Census catch sheels were provided to every data collector for this survey. The observation was mainly
focused on the calch per haul and number of hauls per day. These two main factors are very critical
for catch estimation

4. Data Analysis
The collected census data was sent to the project center and entered into the Electronic Spreadsheet
software for processing, analysis and estimation of Dai catch and effort.

LENFREQ and ARTFISH — compuler software — designed by Stamatopoulos, 1995 are also used to
input length frequency and catch data of Dai fishery for processing and analysis. The results are
presented in this paper,

5. Results and discussion
5.1 Catch rate changes in the Dai fishery (1996-97)

Figure 3. ch rate changes in the Dai fishery from Octobier 1996

to March 1997 an a lunar month basis
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Figure 3.1 shows the results of catch rate changes in Dai fishery data census during 1996-97. From
December to March, the catch rate per day started to increase from the 6" day after new moon. The
catch was peaked from 8" to 12" moon after the new moon or 6-3 days before the full moen (see
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figure 3.11). During these peak periods, the average catch of the 63 units per day was around 34 tons
in December, 1,600 tons in January, 240 tons in Fsbruary and 600 tons in March. The catch rate
started to decrease gradually from the 13" until the 30" day of the lunar month which is called the dark
moon period. There was no clear peak before the full moon in Octaber and November. The average
catch of the 63 Dai units per day was 1.04 ton in Oclober and 2.36 tons in November.

Outside the peak perieds, the average calch per day was around 6 fons in December, 28 tons in
January and 7 tons in February. In March all Dais stopped their operation after the full moon because
the water velocity had become very slow and fish migration stopped. To improve estimation of the fish
catch from Dai fishery, all Dais wers stratified into two groups. The cumulative percentage of the catch
of all Dais was used to rank the Dais by yield. The group of high-yielding Dais contributing 50 percent
ta the lotal calch was taken as one stratum and the rest of the Dais as the other.

It is important to note that large and medium size fish species such as Pangasianodon gigas (see
figure 3.12), Catlocarpio siamensis, Probarbus jullieni, Cirrhinus microlepis, Pangasius spp.,
Cyclocheilichthys enoplos etc. are usually caught in Oclober and November. In contrast, in the peak
period of December, January, February and March, the Dal fishery usually catch small fish species
such as Henicorhynchus spp., Paralaubuca spp., Dangila spp. etc. We also have the impression that
some important fish species such as Cirrhinus microlepis (Pruol), Pangasius spp. (Pra),
Cyciocheilicithys anopios (Chhkok) etc. were caught in larger numbers 4-5 years ago than now. The
1995-98 Dai fishery data show that there has been a change in catch composition. As shown in figure
3.2, Henicorhynchus spp. Is still the most abundant by far. It just. s!:ghlly char\ges bs!wsen 1995-96
and 1999-00 fishing season. Cirrhinus mi and Cy

trends from 1985-86 to 1999-00. In contrast, Dangila spp. shcms an increase in pamen!age to the total
catch from 6,.2% in 1995-96 to 9.1% in 1999-00.

This is probably because of the sharp increase of monofilament gill nets and purse seines in the last
10 years {Van Zalinge et al., 1999) which e increased fishing mortality on their migration routes.

Figure 3.2: . spp., Dangila spp.,

Catch in %

1995-96 1996-97 1997'95 = 7993-99 1999-00
B Henicorhy
spp. Icwomsﬂmhmewpbs
B Cirrhinus microlepis &

5.2 Relationship between average catch per haul and average number of hauls per day

The number of hauls made by each Dai varies from one Dai unit to another even though they are in
the same row. It also fluctuates from month to month. The observations show that the number of hauls
from Octaber to February is strongly correlated with the catch per haul. The higher the catch per haul,
the higher the number of hauls (see Figure 3.3). However, in March or sometimes in February when
the water velocity becomes slower, the frequency of number of hauls is lower even though the catch
per haul is very high. During this period the bag net is replaced by the U-shaped net and the operation
technique changes from only lifting the bag net at the cod-end lo driving the fish to the U-shaped net
from the mouth of the Dai.



Figure 3.3: Dai fishery 1996-97, Relationship between daily average catch per haul
and number of hauls from October to February

700
| y =4.0039x - 4.7324

i
= . . R =04126 ©
3 500 - |
| &
g 400
£ |
S 300 e | ‘
8
& 200 -
g |
20 |
o e ; — PR
0 20 40 0 8 100 120 140 60 180
| Average number of hauls/day
L — B — —
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MNote: Average number of hauls per day in March was 18 with the average catch per haul of around
480 Kg. In this month the average number of hauls does not correlate with the average catch
per haul because in this period the gear used and the operation technique are usually changed.

In the peak period, the number of hauls made by each Dai starts to increase gradually from October to
January and then slowly decreases until March. The average number of hauls per day was 20 in
December, 56 in January, 26 in February and 18 in March. However, the difference in the number of
hauls made by the high yielding Dais and the low yielding Dais is especially large in January. In this
month, the number of hauls was around 70 per Dai per day for the high yielding Dais with the average
catch per haul of around 310 Kg and 35 per Dai per day for the low yielding Dais with the average
catch per haul of around 330 Kg. The relationship between the average caich per haul and average
number of hauls per day is given in Figure 3.3. Figure 3.4 shows the same with the difference that the
averages have been calculated for the various low and peak periods in October 1996 to February
1897
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In October and November, the number of hauls in dark moon peried is not different from those in full
moon. The average number of hauls in these two months was 11 hauls per day.

5.3  Relationship between the area flooded and annual fish yield production

The annual fish yield of the Dai fishery appears to change from year to year. It is generally known that
these changes are positively related to variations in the hydrological regime of the Mekong
floodwaters. The higher the fiood levels, the more water flows to the Great Lake and the more land is
inundated. A greater inundation leads to a higher fish production and higher fish yields, as more food
is available for fish survival and growth, and vice versa. The effect is particularly noticeable in short-
lived species, such as Henicorhynchus spp. (Riel).

The overall calch, estimated since 1985-96 fishing season, shows a reasonable correlation between
the fish calch and the maximum water levels in October, In 1995, the average October water level in
Kompong Chhnang was 11.1 meters and fish yield production from Dai fisheries was estimated to be
14,429 tons. When the water level increased to 11.4 meters in 1996-07, the catch also rose to 15,488
tons. As can be seen from Figure 3.5 the calch dramatically dropped down to 8,894 tons when the
maximum water level In Kompong Chhnang reached only 7.9 meters in October 1998. This shows that
the catch declines strongly when the water level is very low, as measured against the October flocd
levels in Kompong Chhnang province

Figure 3.5: Relationship between water levels and the annual Dai catch
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54  Annualvariation of mean length of Henicorfynchus spp. (Trey Riel):

Henicorhynchus spp., known as a pralific species, contributed around 40% within the period 1995-
2000 to the lotal catch from Dai fishery. Its length frequency dala is analyzed to find out the variation in
mean length in 1995-96 and 1998-99 fishing season. The length of 4,553 specimens were measured
in 1995-96, and of 15505 specimens in 1998-99.

The result of the analysis shows that there was a decrease in mean length caught by Dai fishery within
these 3 years (see Figure 3.6). The average length of this species in the 1995-96 fishing season was
10.9 cm and it reduced to 9.0 ¢m in 1998-89. The average mean length of Henicorhynchus spp. shows
an increasing trend from November to March in both seasons. However, the 1998-99 fishing season
was an unusual fishing season. As the peak October 1998 water level in Kompong Chhnang was very
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low (7.9 m), much less land was flooded than in 1995, when the peak October level was 11.1 m.
Cansequently, less food resources were available to the fish. This probably reduced fish growth and
increased mortality. In addition, the inundation period of the area around the Greal Lake was short,
causing the fish to migrate out to the rivers earlier than usual.

Mean Length (cm)

Figure 3.6: Mean length (em) of Menicorhynchus spo.
(Trey Riel) in 1995-96 and 1998-99

W199595 |
1988-89

6. Conclusion

Through the results of the census survey, conclusions can be drawn as foliows:

The peak catch of the Dai fishery occurs within 8-3 days before full moon of December,
January, February an March. In the full moon periad of October and November the daily
catch was not so high compared to dark meon period.

The average number of hauls per day in the full moon period is largely higher than that in
the dark moon pericd. The highest frequency of hauls lifted per day was observed in full
moen peried of January.

The share of some important long-lived fish species in the Dai fishery seems to have
decreased since 1995-96, while the share of small short-lived fish species increased.

The average size of Trey Riel in 1995-86 was larger than in 1998-99, This also may reflect
increased fishing pressure, but is likely due to the unusual low waler levels in the Mekong
and Tenle Sap in 1998-99, which have reduced access to flood plain areas and food
resources, thereby limiting their growth.

The annual catch of the Dai fisheries especially of short-lived species is posilively relatad to
the hydrological regime of the Mekong floodwaters
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The dry season migration pattern of five Mekong fish species:
Riel (Henicorhynchus spp.), Chhkuk {Cyc!ochemchthys enoplos), Pruol (Cirrhinus
Pra (F yp ) and Trasork (Probarbus jullieni)

by
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1. Abstract

The dry season longitudinal migrations of five economically important fish species are described. The
species are: Henicorhynchus spp. (Trey Riel). Cyclocheilichthys enoplos (Trey Chhkok), Cirrhinus
microlepis (Trey Pruoi), Pangasianodon hypophthaimus (Trey Pra) and Probarbus juflieni (Trey
Trasork). When floods recede massive migrations take place out of the floodplains of the Tonle Sap
and south of Phnom Penh to the Mekong. Here they could be followed upstream as far as Stung
Treng. The timing of the migrations appears to be influenced by the lunar phase. The studied fish
species moved upstream at speeds of about 16 — 17 km per day, except Probarbus which moved at
24 km per day. The year from May 1988 — April 1999 was unusual, as it was the driest on record. This
may have affected migratory behavior, particularly in Henicorhynchus spp., where caich rates are
strongly linked to environmental circumstances.

2. Introduction

Many economically important fish species are known to be highly migratory in the Mekong River
Basin. Some species undertake longitudinal migrations, while others make only localized and lateral
migrations. However, all are heavily exploited on their migration routes. An understanding of Mekong
fish migrations is urgently required to formulate effective management strategies for fish stock
protection.

The purpose of the sludy was to identify the longitudinal pathway and timing of the dry season
migration of five species in the Cambodian Mekong River system,

Longitudinal migratory fish species begin to spawn in the Mekong River at the beginning cf the rainy
season (May-August). Fish eggs and fry are carried by the current and swept into the floodplain areas
around the Tonle Sap Great Lake and the areas south of Phnom Penh (Van Zalinge el al. 2000).
When the flood recedes, most of fish species migrate to deeper walers in the lakes rivers or
tributaries (lateral migration), but many species will undertake longer migrations (longitudinal
migrations) to the Mekong River.

Fish resources in Cambodia are heavily exploited and estimates of total fish output are higher now
than at anytime in the past. The catch of large migratory species, like Pangasfanodon gigas (Giant
Mekong Calfish) and Catlacampio siamensis (Giant Mekong Barb) have dwindled to very small
numbers. Large fish tend to reproduce at a relatively late age and size. Over-fishing is certain, as most
adult fish will be caught on their extensive migratory travels before having had a chance to reproduce.
On the other hand, small species, like Henicorhyrichus spp. {small cyprinids, Trey Riel} ara still very
abundant and form a large part of the catch. Small fish species reproduce at an early age, often within
irst year of their life. Fast reproduction ensures that they can withstand much more pressure from
fishing than large species and are unlikely to be over-fished at present (Van Zalinge et al. 2000),

The main reason for this migration study is to establish the link between the nursery areas and the
breeding areas. It is part of studies aimed at clarifying the nature of the fish migrations in the Mekang.
Better knowledge of these migrations will help us to protect the fish stocks for sustainable use. It will
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also make it possible to predict the likely loss in fish production that will be caused by the construction
of a dam on the Mekong main stream, for example at Sambor.

3. Maierials and methods

It is assumed that migrations make a species more vulnerable to capture and thereby increase its
catchability. Thus, when looking at daily or weekly catch-per-fisher data for a cenain location over a
whole year we would expect peaks in the data to signify a migration of fish into the area. Conversely,
strongly below average or zero catch-per-fisher data would mean that fish has moved out of the area

The Project for the Management of the Freshwater Capture Fisheries of Cambodia selected six
landing sites for daily observation and recording during one year: October 1998 to September 1999.
The selected sites are important for fish landings and can easily be accessed by data collectors. In
addition to the above selected landing sites, the Dai fishery located in the lower part of the Tonle Sap
River close to Phnom Penh provided data for this study. This fishery operated only in peak migration
time frorn October 1998 to February 1999.

The sevan landing sites mentioned below are shown in figure 4.1:

Stung Treng town along the Mekong about 338 Km upstream of Phnom Penh.

Kratie town along the Mekong about 215 Km upstream of Phnom Penh.

Kampong Cham town along the Makeng about B0 Km upstream of Phnom Penh
Kampong Luong market in Ponhear Leu district, Kandal province, along the Tonle Sap
River about 34 Km rnorth of its confluence with the Mekong at Quatre Bras in Phnom
Penh.

Saang located along Bassac River in Kandal province and about 37 Km downstream of
Phnom Penh.

Neak Leung in Prey Veng province, where there is a terry across the Mekong River about
55 Km downstream of Phnom Penh.

The Dai fishery operations in the Tonle Sap River, on average 20 km north of Phnom
Penh.

Data collectors in these places recorded the daily landings of fish by species, weight, market price and
fishing effort of the gear used.

Although data for all species encountered on the landing sites were recorded, this study used only the
data for the following five species (Figure 4.2):

Trey Riel (Henicorhynchus spp.).

Trey Chhkok (Cyclachellichthys enoplos).

Trey Pruol (Cirrhinus microfepis)

Trey Pra (Pangasius spp.)

Trey Trasork (Probarbus jullient).

.

Except for the Dais all gears targeting the migratory fish fell in the category of the middie-scale or
mobile fisheries, The following gear types were encountered:
Gillnet {Mong)

Castnet (Samnanh)

Giant castnet (Chaira)

Seine net (Uon)

Small bagnet (Nearm)

Hook long line (Santouch ronaung)

Single hook {Santouch ple muy)

Masquita net {Saiyoeun)

Trawl (Yang Kao)

Trap (Lop)

s e s e es

The most commonly gear used is the gillnet, but often mesh size and net length were not recorded. In
order to express the effort of all these gears in cne type of unit the catch-per-fisher (CPF) was used.
This was applied to the data on a weekly basis, as follows:
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Sum of number of specimen of species X caught in week Y
CPF=

Sum of number of fishers landing fish in wesek ¥

The daily market prices of each species were averaged to calculate the monthly means

Dai Fishery

Dais were sampled randomly throughout their season of operation. At least three hauls per selected
Dai were sampled for species composition. The amount of fish caught per haul was recordad for at
least 10 hauls, as was the time interval between successive hauls. This is done to estimate the
number of hauls per Dai per day. This information is then u: tion (see Ngor's paper
on p. 38).

4. Results and discussion

4.1 Species composition of the catch

During the observations of the daily landings from October 1998 1o September 1999, 83 species were
recorded. From these, five species known to be migratory were selected for this study.

4.2 Numberof sampled landings

The number of landings sampled per day varied throughout the year and is given in Table 4.1 below.
Daily data were grouped on a per week basis for analysis. The actual degree of coverage of all
landings is not known, but is probably high in Stung Treng and Neak Leung and low in Kampong
Cham and the other locations.

Table 4.1: Average number of sampled landings per day, range and annual total.

Location Average Range (cm) Total sampled landings
Stung Treng town 17.1 7.71029.1 8,241
Kralie town 6.5 2310144 2,356
Kampong Cham 6.4 3.11010.1 2,339
Kampong Luong 7.0 2110145 2,559
Saang 10.2 2910171 3,711
Neak Leung 8.7 5.11015.0 3,185
Total 20,391

4.3  Migration pattem of Trey Riel (Henicorynchus spp.)

Table 4.2 shows for each landing site the total catch in numbers of specimens caught and the catch
per effort for this species. Figure 4.2 shows a photograph of the species.

Table 4.2: Trey Riel: annual catch and catch per fisher by landing site (October 1998 - September 1999)

Landing site Total estimated Catch per effort
- number of speci in number of fish
Dai fishery” (Tonle Sap) 379,281,330 5,577,667 per Dai unit
Kampong Luong (Tonle Sap) 281,476 6,555 per fisher
Kampong Cham (Mekong) 8,883,793 187,096 per fisher
Kratie (Mekong) 1,565,616 630 per fisher
Stung Treng (Mekong) 1,630,353 15,049 per fisher
Saang (Bassac) 756,226 8,360 per fisher
Neak Leung (Mekong) 25,408 329 per fisher
9 9

*Operated from October 1998 through February 1899



The 1998-99 catch of Riel in the Dai fishery (68 units) was estimated to be 2966 tons, or 33.4% of the
total caich. The 1998-89 season was very dry with record low floods. The catch of long-distance
migratory species was very low compared to years with higher floods. Deap Loeung (1999) has
suggestad a positive correlation between the size of the catch of these species (in particular for Riel)
and the extent of the floods. The average weight of a Riel in the 1998-99 season was 7.7gr., which is
much lower than the average welight of 17.0 gr. in 1995-96 and 12.4 gr. in 1999-00. This suggests that
because of a lesser inundation of the floodplains less food was available for individual growth and less
fish was able to survive.

Figure 4.3 shows the variation in catch per fisher on a per-week basis. To make comparison easier,
these weekly figures are expressed as a percentage of their annual sum.

There is a clear progression in peak migrations from the Dai fishery upstream to Stung Treng, even
though these peak do not always line up exactly for unclear reasons. The average swimming speed
was calculated to be about 17 km/day between the Dai fishery and Stung Treng. The above described
pattern was also revealed in the Local Knowledge Survey carried out by the Assessment of Mekong
Fisheries Component of the MRC Fishery Program (see Sokheng, p. 151) by interviewing experienced
fishers along the river. The occurrence in the Bassac and the Mekong south of Phnom Penh stems
from fish originating from the floodplains south of Phnom Penh and the Viet Namese Mekong delta.
Sokheng reports that this fish is also moving upstream. It is apparently not sufficiently abundant to
clearly show up in the records of Kampong Cham and Kratie. Only in Stung Treng Riel is relatively
abundant the whole peried from January through May. It may indicate that for this species the Stung
Treng rivers are important as dry season refuge and spawning grounds. A clear down stream
migration of adults from June - August is not noticeable, but small numbers appear to trickle down. For
nearly six months from the end of July till the middle of January almost no Riel was landed in Stung
Treng, although it was caught in all other locations except maybe in the Mekong at Neak Leung,
where no Riel was seen from early July till late September.

Dai catches rise sharply in the week before the full moon, especially in December, January and
February. Baird ef al. (2000) report, that peak migrations of Riel occur at the Khone Falls around the
new mocn. They conclude, that the fish takes almost 3 weeks to complele the trip from the Dais to the
Khone Falls. The swimming speeds varied between 16 and 26 km per day with & mean of 20 km/day.

Table 4.3: Average price of Trey Riel (in Riel*/kg) at the landing sites (October 1998 - September 1999)

Month i‘::g Keatie K:::mh:fnng n?: alq. "Tf;’;’;’* Saang L’ii‘r": Mean
October 1250 | 2208 | 1021 244 720 | 1800 | 1521 | 1237
November 1500 | 1,933 | 1238 371 | 2000 | 1472 | 1763 | 1468 |
December - | 28es | 100 a7 | 1388 | 1895 | 1428 | 1426 |
Janvary 760 | 1,679 76 285 943 | 1335 576 536

[ February 1600 | 1208 | 1,913 566 | 1,228 | 1,804 733 | 1,306
March 1,000 | 1719 | 2226 | 1esa | 1800 948 | 1525
April 96 | 1619 | 1740 BIEED - s | 1sme
May 776 | 1130 | 1848 | 2001 -~ 2000 | 1551
June 1,050 925 | 2652 - 2130 - 20e8 | 1w

[Juy 825 | 1298 | 2,577 - [ 2000 | 1773 | 2056 | 1908
August | 2622 | 2825 - | 2345 | 1pas | 1000 | 1e27
Seplember | 2978 | 2564 | 2447 | 1524 - | 2am
Annual average 1077 | 1,859 | 1,860 401 | 1768 | 1528 | 1453 | 1421

“The Riel varied in value from 3,896 (October 1988) — 3,831 (September 1999} per US dollar.

It appears that almost generally prices are lowest in January, when massive Riel migrations ocour
from the Tonle Sap to Stung Treng. Prices in Stung Treng and Kratie dip again in May-July, which
might reflect an increased availability of the species, allhough this is not very apparent in the CPF




data. Prices are higher between June and September, which correspends with the closed season of
the middle and large-scale fisheries.
4.4 Migration pattem of Trey Chhkok (Cyelocheilichifys enaplos)

Table 4.4 shows for each landing site the total catch in numbers of specimens caught and the catch
per effort for this species. Figure 4.2 shows a photograph of the species.

The 1998-99 catch of Chhkok in the Dai fishery (68 unils) was estimated o be 231 tons, or 2.5% oi the
total catch.

Table 4.4: Trey Chikok annual catch and catch per fisher by landing site (October 1998 - September 1999)

Lancingsite e bt of
Dai fishery (Tonle Sap) 2,095,352 30,814 per Dai unit
Kampong Luong (Tonle Sap) 9,329 236 per fisher
Kampong Cham (Mekong) 21,530 554 per fisher
Kratie (Mekong) 3,988 105 per fisher
Stung Treng (Mekong) 4,453 38 per fisher
Saang (Bassac) 2,501 36 per lisher
Neak Leung (Mekong) 4,052 56 per lisher

Figure 4.4 shows the variation in catch per fisher on a per-week basis. To make comparison easler,
these weekly figures are expressed as a percentage of their annual sum.

There appears fo be a clear progression of the migrations from the Tonle Sap up the Mekong to Stung
Treng. Migrations start in October and seem to last till March/April. The picture is not so clear for
Saang and Neak Leung, although in Saang a peak is already noticeable in September. Peaks in
abundance also appear from May — September. They seem to appear first in Stung Treng and then
pragressively down the Mekong to Saang. So the Saang peak might be related to a late down or an
early upstream migration.

Table 4.5: Average price of Trey Chhkok (in Riel* /kg) at the landing sites (October 1998 - September 1999)

Month ?:':g Kratie K‘“c'::x"‘ ﬁg‘ij i K"L'“"g:gg Saang f 4.:?-?"; Mean
October 2,451 4,480 6,568 1,436 3,813 5,360 l 4,698 4,115
November 2,187 4,244 7,231 1,810 2,662 5,688 | 4,949 4,110 |
December 2,343 5,384 8,940 2,635 3,115 6,000 4,389 4,401 i
January | 2670| 6125| 7.791| 2a11| 8257| 65277| 4250 4383 |
February 2,513 5,366 8,583 2,900 3,080 5,920 4,396 4,780
March 2729 | as16| 5847 | siis| 4099 ag15| 4204
April 3212  ageq | sae2| 4ga0| 4198 aae0
May 2731 4688 | 4280| ags0| 4477 azer
June 2820 489 | asos| seea| 4o00| asor
July 3636 | 5297 | -| smaa| soo0| 4438 4913
August 2,550 4,7_90 “ 5,803 5,350 5,200 5,008
September 3,456 5,027 = 5,864 4,826 5,483 5,238
Annual averags 2,767 | 4895 2238| 4100| 5333| 4533 4324

*The Riel varied in value from 3,896 (October 1998) — 3,831 (September 1999) par US dollar,
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Prices of Chhkok were generally lower when calches were high (see table 4.5). Otherwise prices
seem to be prelty stable and differ mainly between landing sites, although prices are higher between
June and September.

4.5  Migration pattern of Trey Pruol (Cirhinus microlepis)
Table 4.6 shows for each landing site the total catch in numbers of specimens caught and the catch

per effort for this species. Figure 4.2 shows a photograph of the species.

The 1896-99 catch of Pruol in the Dai fishery (68 units) was estimated to be 27.5 tons, or 0.3% of the

total catch.

Table 4.6: Trey Pruol annual catch and catch per fisher by landing site (October 1998 - September 1399)

Landing site Total eslima!ednumhemf ir‘E::c':bp:r;:frf;:h
Dai fishery (Tonle Sap) 335,475 4,333 per Dai unit
Kampong Luong (Tonle Sap) B 4,354 95 per fisher
Kampong Cham (Mekong) 422,613 10,782 per fisher
Kratie (IMekong) 58,438 1098 per fisher
Stung Treng (Mekong) 591 5 per fisher
Saang {Bassac) 152 2 per fisher
Neak Leung (Mekong) 503 8 per fisher

Figure 4.5 shows the variation in calch per fisher on a per-week basis. To make comparison easier,

these weekly figures are expressed as a percentage of their annual sum.

There appears to be a clear progression of CPF peaks from the lower reaches of the Mekong and the
Tonle Sap upstream to Kralie and Stung Treng between October and February. In May and June fish
may be concentrating in Stung Treng before starting the down stream migration. The peak in the Dai
fishery calch rale and maybe the peak catch rate in Stung Treng appear to be associated with the full
moon, as calch rates in the Dai fishery are always higher at that time,

Table 4.7 Average price of Trey Pruol (in Rie!® /kg) at th (October 1998 - 1999)

Monti ?:::5 Kratie | *mPOnE mw “"L’:;’:g"g Saang L”:“"; Mean
Oclober 2000 | 3320 2332| 2376 2563 | eart| 2aea
November 2100 3910 2244 1820| 2833 | 2750 2628 |
December | 2417| 5712| 2056| 3336| 5475| =2600| 2450 3,435
January 2388 | 3412 | 2200 2001 2167| 2000| 2538| 2412
| February 2333 | 2740 2s00| 2116| 1800| 2743 2280| 238
March 2400 | 2870 - -| 1800|2000 1000| 2014
Apri 2084 | 3536| 2578 E = | 27
May 2189 | 3511| 2830 -| 2000 aooo| 3ee7| 2883
June 2,385 | so00 -] asoo| apoo| soo0| aser
July 2650 | 3360 6000 | 4000 - | 4003
August 3000 as21| 4500 -| 2433 5 BEEE)
Seplember -] a720| 5000 -] a0es -| 28| asor
Annual average 2,356 | 3,603 | 3402| 2,368| 2978| 2557| 2,518| 2,826

“The Riel varied in value from 3 896 (October 1998) — 3,831 (September 1999) per US dellar.



There does not appear to be much variation in prices between landing sites (see table 4.7). Obviously
Chhkok is appreciated more as food fish than Pruol. Within year variation tends to reflect availability in
the landing site.

4.6  Migration pattem of Trey Pra (Pangasianodon hypophifhaimus)

Table 4.8 shows for each landing site the total caich in numbers of specimens caught and the catch
per effort for this species, Figure 4.2 shows a photograph of the specles.

The 1998-99 catch of Pra in the Dal fishery (68 units) was estimated to be 66 tons, or 0.7% of the total
cateh.

Table 4.8; Trey Pra annual catch and catch per fisher by landing site (October 1998 - September 1999)

Landingste e ol
Dai fishery (Tonle Sap) 578,655 8,510 per Dal unit
Kampong Luong (Tonle Sap) 4,354 2 per fisher
Kampong Cham (Mekong) 422,613 258 per fisher
Kratie (Mekong) 58,438 22 per fisher
| Stung Treng (Mekong) 531 5 per fisher
Saang (Bassac) i 152 3 per fisher
Neak Leung (Mekong) 503 1 per fisher

Figure 4.6 shows the variation in catch per fisher on a per-week basis. To make comparison easier,
these weekly figures ars expressed as a percentage of their annual sum.

Apparently a main part of the migration takes piace early in October and November. These are
generally large specimens that are targeted with large meshed gillnets. Smaller catfish appear to
migrate later as is witnessed especially in the Dai fishery, where the late December peak is the most
signilicant of the season. The picture in Stung Treng does not correspend with those of the mare
downstream landing sites. Maybe only a few of these Pangasid calfishes make it up to Stung Treng
and most stay in the large rocky section of the Mekong between Kratie and Stung Treng for spawning.
There is @ vague suggestion of a downstream movemant in May and June. The picture in the lower
Mekong (Neak Loeung) is rather confused.

Table 4.9: Average price of Trey Pra (in Riel* /kg) at the landing sites (October 1998 - September 1995)

Stung Kampong Kampong Neak

Wity weng | "9 | Cham F\f:;ry long | S09U8 | jeupg | Mean
Octaber 2864 | 4000| 2427| 2150| 3000| =2671| 3187 281
Novemnber 2375| 4108| 5538| 2545| 4250 2868 | 5,125 3,558
December 2955 | 5159 3508| 2800| 3000 3071| 3063 3360
January 2875 | 5155| 5166| 3000| 4000 3000 | 2286 3,640
February 3079 | 5261| 65333| 1066| 8500 3274| 53000 3502
March 2850 | 5007 | 4833 - -| 3000 2600 3678
Aprl 3272 | 4837 | 4667 | 4000 ao000| 3000 763
May 2668 | 4527 | 4833 | acoo| a@sa| so00| s730
Jure 2750 | 4600 5083 S| asoo| aoo0| 2000 3e56
July 3830 | 5000 4,833 | so00 E | 466
August 4000| 4500 6375 - 3000 : C| aama
September 4,000 | sees | 4000 : -] aazs
Annual average 3,145 4,732 4,826 2,312 3,841 3,035 2,805 3,528

*The Riel varied in value from 3,896 (October 1998) - 3,831 (September 1999) per US dollar.
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Prices tend to be lower in October — February, the main migration period (see Table 4.9). Prices are
very low in the Dai fishery in February maybe reflecting that relatively more small sized fish is being

caught.

4.7

Migration pattern of Trey Trasork (Probarbus juliien)

Table 4.10 shows for each landing site the total catch in numbers of specimens caught and the catch

per effort for this spacies. Figure 4.2 shows a photograph of the species.

The 1998-99 catch of Trasork in the Dai fishery (68 units) was estimated to be <100 kg.

Table 4.10: Trey Trasork annual catch and catch per fisher by landing site (October 1998 - September 1999)

Landing site Total estimated number of I::TI:I‘;Zm:h
Dai fishery (Tonle Sap) 5 0.07 per Dai unit
Kampong Luong (Tonle Sap) 7 0.1 per fisher
Kampong Cham (Mekong) 58 1.2 per fisher
Kratie (Mekong) 60 1.8 per fisher
Stung Treng (Mekong) 200 2 per fisher
Saang (Bassac) 0 0 per fisher
Neak Leung (Mekong) 11 0.2 per fisher

Figure 4.7 shows the variation in caich per fisher on a per-week basis. To make comparison easier,

these weekly figures are expressed as a percentage of their annual sum.

Again the main part of the migration takes place in October and November in the Dai fishery,
Kampong Cham and Kratie, and possibly even earlier in the Tonle Sap, see the Kampong Luocng
August-Seplember catches. There is a major increase in abundance in Stung Treng in January —
February. Does this spacias take a long lime to travel upstream from Kratie to Stung Treng, or are we
dealing herea with an influx for instance from the Sekong/Sesan/Srepok river system? There appears to
be also a siow downstream mavement from March — June

Table 4.11: Average price of in Riel* /kg) at {October 1998 - 1999)

Month Stung Kratie | Kampong. Dai Kampong | Saang Neak | Wean |

Treng Cham Fishery Luong Leung

October 1850 4200 6375| 8125 : -| sso0| ssi0
November _ 1,930 4000| 7000 3000 2 -| ss00| as00
December 2,286 5,700 = - 5,500 - 2,000 3,872
January 2500 | 5200 EED <[ a7s0| a7ss
February 2,007 | 5250 . . B - B
[ March 2000 1,100 % = i -] 1550
April 3000 4525 - - B . -1 a7e3|
May | 200 - - - -| seso| aves
June 2250 5000 5800 - . By | azs0
July 2750 | 4350 2 2 : R | asso
August 3000 | 4267 2 -| so00 - | a4
September -] a400]  7.500 -| e000 5 -| 5067
Annual average 2,357 4,350 6,594 3,083 5,250 - 3,200 4,136

“The Riel varied in value from 3,896 (Octobar 1998) - 3,831 (Seplember 1999} per US dollar.



Prices tend to be rather stable, except in Stung Treng and Kratie in March (see table 4.11). As one
can see from the abundance of round figures in the table sample size was very small (often 1 fish).
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Figures 4.2: Photographs of the species studied (not to scale)

ﬁiﬂlﬂ Trey Riel ’ Henicorynchus siamensis

.
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Figure A.5: Trey Pruol (Chafinus micioley

5+ catch per fisher (CPF) per week
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Figure 4.6: Trey Pra (Pangasianoden hypaphthaimus). catch per fisher (CPF) per week
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1. Introduction

1.1 Background

The freshwater capture fishery sector plays an important role in the economic and social life of the
rural population in Cambodia. It is a very important source of and income , as
well as & pillar of rural food security and livelihood. The bi ivity of the large seasonal

flood plains containing flooded forest habitats and récsss4on ponds allows for the enormous size of the
inland fisheries

The fisheries resources belong to the state (Fiat-Law No. 33 KRO.CHO, article 1,1 997). Formally, the
government manages the fisheries resource through the centralized system of laws and regulations.
The Department of Fisheries plays the roles both as policy maker and as implementer. The provincial
fisheries offices take the responsibility for managing the fisheries resources in the provincial territories.

The lack of compliance with the law and its regulations and the tendency towards focusing on revenue
generation at all levels of stakeholders in the sector are threatening the sustainability of the fishery.
Conflicts among the resource users at different levels over the fishing grounds raise many complicated
problems not enly for the fisheries sector but also for the society in general. The existing government
policy is divorced from the actual management practice. The legal instruments for managing the
fisheries are not necessarlly deficient, in fact they have good potentials if put into place. The main
issue is the lack of compliance with the legal principles and consequently the risks of anarchy
translating into accelerated resource depletion and increasing social discontent.

This paper presents the legal principles of the fisheries management and thei implementation in the
field. It rescommends a possible management strategy in order to overcome and to improve the fishery
management situation of the fresh waler capture fisheries in Cambodia.

1.2 Objective

The objectives of this paper aim al:
- showing the legal principle of freshwater capture fisheries management
- describing the on-going informality of the fishing lot management, and
- addressing possibilities that can improve fisheries management.

1.3 Methodology
1.3.1 Source of data

The primary data used for this paper derives from different ongoing research activities and has to be
considered as preliminary: (1) information from the Department of Fisheries; (2) information from the
fishing lot inventory: a survey on riverine and lacustrine fishing lots conducted by the Cambodian
Fisheries Management project; (3) information from the long-term case study in fishing lot number 14
of Kampong Chhnang province; and (4) information from Interviews with the stake holders from inside
and outside fishing lots in Stoung district.



1.3.2 Data gathering

A fishing lot inventory was initiated by the Project for the Management of tha Freshwater Gapture
Fisheries of Cambodia in 1989 during the open seasan for about 4 months. The fishing lot inventory
was conducted for only riverine and lacustrine fishing lots because this type of lot comprises large
areas of critical habitats for spawning, breeding, nursing and feeding of many fish stocks (flood forest,
recession ponds, migration routes). For the present study 29 fishing lots (out of 135) in the Kampong
Thom, Siem Reap, Battambang, Pursat and Kampong Chhnang provinces around the Great Lake and
three fishing lots from Kratie province were selected from the inventory. Initially, an interview guide
was used to collect information from the different stakeholders in selected fishing lots. After analyzing
the mainly qualitative information collated in that way a standardized questionnaire was sef up. Five
specific questionnaires allowing for cross-checking the gathered information targeted informants such
as the lof owner, the lot guards, the people living inside the fishing lot, local authorities and the master
fisherman of the fishing lot under investigation

The long term case study in fishing lot number 13 and 14 in Kampong Chhang province was
conducted as a special case study of a fishing community inside a fishing lot. Participatory rural
appraisals (PRA) were conducted in Phlong village inside fishing lot number 14, and in Kanleng Phe
village inside fishing lot number 13, The information about the fishing activities, agriculture, village
structure was collected by using daily monitoring sheets filled in by selected households, as well as
interviews with villagers, farmers, fishers, the teacher and the village chief.

The information on the cenflicts among the stakeholders dealing with the fisheries in Stoung district
was collected through informal interviews. Five villages inside the fishing lot number & of Kampong
Thom province and three villages oulside the fishing lot were chosen to conduct these interviews.

2. _Legal principles of freshwater capture fisheries management

The current fisheries management in Camboedia is based on the Fisheries Law management and
administration No. 33 KROR CHOR, sub-decrees, declarations and proclamations. The Law consists
of general rules, explaitation of freshwater capture fisheries and marine fisheries, aguaculture and
processing of fresh water and marine fisheries products, competent authorities involvad in the
resolution of law violations, and the penalties. Section 2 of the Law No. 33 KRO CHOR also mentions
the management strategies of the freshwater capture fisheries including regulations on seasonal gear
use and restrictions and the ban of illegal fishing activities. Apart from the Law no. 33 KROR CHOR,
complementary decrees and sub-decrees, specific declarations contain additional guidance for
fisheries management.

2.1 Legal categories of freshwater capture fisheries

The current exploitation system of the freshwater capture fisheries is formally divided into three types
(Table 5.1): large-seale fishing referring to the fishing lots, middle scale fishing o licensed fishing and
family fishing also called subsistence fishing (Fiat-Law No. 33 KRO.CHOR, articles 10 and 11, 1997).
Both large scale and middle scale fishing serve the purpose of collecting national revenue. Both types
of fishing can operate only during open season. Fishing lots are leased out to the private sector on a
two years basis through public auctions (Sub decree No. 26 OR NO KRO, 1989). The middie scale
fishing gear has to be licensed and registered by the fishermen or the group of fishermen every year,
The family lishing gears can be operaled everywhers during the whole year, excepl inside the fishing
lots during the open season and inside the so-called "Fish sancluaries® (Fiat-Law No. 33 KRO CHOR,
article 11, 1997).

2.2 The formal management system of fishing lots

The lots exist since more than a century and cover an area of around 10,000 km? (Degen and Mong,
1958). Thase lot areas ara potentially the most productive fishing grounds in terms of fish yisld and
fish habitat. The inundated forest is spread over the majority of the fishing lot area around the Great
Lake and generally well protected. According to the Fisheries Law, the fishing lot are classified in five
types namely: Dai, Dai Trey Linh, and Prawn Dai are located along the Tonle Sap river and Mekong
river (Table 5.2). The sand bank fishing lots are found in the upper Mekong of the Kampong Cham and



Kratie provinces. The riverine and lacustrine fishing lots are located around the Great Lake and the
major fiood plains of the Mekong and Bassac river system.

Table 5.1; Legal categories of the freshwater capture fisheries

Categories. Condition of accessibility Duration of fishing aperations Fishing ground
Large scale | Leased out through | Only in the open fishing Inside tha fishing ot area
an auction. season : but outside the area that is

- 1% October 10 31 May for the fishing | sel aside for open-access.
Leased as a rasearch qrour\ds focatad norh of Phnom
enh

fishing lat
- :“ November to 30 June for the
fishing grounds located south of
Phnom Penh
Middle Scale | Through a license Only in the open fishing Public fisheries domain
season (The area outside the
- 1% October to 31 May for the fishing | fishing lots, fish
grounds located norih of Phnom sancluaries, and the
protecisd inundated forest
- 1* November to 30 June for the zones)
fishing grounds located south of
Phnom Penh
Family scale | Free Whole year round. Everywhere except inside

the fishing lot during the
open fishing season and
inside the conservation
area

The riverine and lacustrine fishing lots in Cambodia are very important and thus form a critical target
for improving the actual fishery management system. Each fishing lot has a burden book containing
the specific rules and regulations for fishing lot management. The burden book includes 12 articles.
These arlicles address the fishing lot auction arrangaments, the conditions of payment, the location of
fishing ground and the location of the large scale fishing operations, the open access areas, the
demarcation of the fishing lot, the conditions of fishing operation, the time to start and end of the
fishing operations, and the compliance with the rulas and regulations.

However, the burden book has some limitations because of the unclear definition of the time of the
fishing operations by the villagers inside the “areas that are set aside for the people”. This weakness is
causing a lot of problems and conflicts among the lot concessionaires and the villagers.

2.3 The research fishing lot

The so-called research fishing lot is a new management strategy. The idea of the research lot is to
improve the management of the fishing lot through the improvement of the research work on fish catch
assessment, fishing operation, socioeconomic condition of the fishing community residing inside or
nearby the fishing lot. Research fishing lots were started in 1897 with 7 fishing lots and recently 69
fishing lots were inciuded. The trend is to include all riverine and lacustrine fishing lots to be a
research fishing lot (see table 5.2).

Recently, some conditions were added in the research contract batween the Department of Fisheries
and the fishing lot awners, such as rehabilitating canals, replanting flooded forest, demarcating fishing
lot boundaries, and allowing the researcher free access to all relevant information. In practice,
however, the willingness of collaboration of the fishing lot owners in terms of providing the requested
informalion is highly deficient. The reliability of the data collected is very low and so far the results of
the research do not contribute to any reformulation of policies on fisheries management.

The actual informal fisheries management

3.1 Main stakeholders and their interest

Two categories of main ' nized by FAO (1998). These include primary
stakeholders such as those who have dlrecl mteresl in the resource and secondary stakeholders with
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an indirect interest, such as those involved in institutions or agencies concerned with managing the
resource or those who depend at least partially on business generated by the fish resources.

Table 5.2: Types and number of fishing lots by province, 1999

Type offishing lot
Province Bivering and agustring B Frawn | Sand
Ressarchlot_|_Auchioned ot | 0 Trey Linh Dai pank | T
Kg. Chhnang 70 9 g
Pursat 7 f 7
Battambang 5 7 12
Banleay Meanchey = 4 4
Siem Reap 7 5 7
g. Thom 5 5] 7
Kg. Cham 8 a 2 24
Prey Veng 5 13 7 3 30
[Kandal 7 2 38 1 1 59
[Phnom Penn 1 = 25 26
Takeo 3 17 20
Krate 8 7 15
Total 55 B 53 3 13 20 339

Source: Fisheries Depantment, 1538

This paper defines ‘main stakeholders" as those who are involved in the exploitation, utilization of the
fisheries resources and thus involved in fisheries management on a daily basis, However, some
indirect stakeholders such as fish traders, meneylenders are not included in this context. The four
main stakeholders involved, the resource base, the activities and their interest are shown in Table 5.3
The Department of Fisheries is the leading institution in fisheries management and plays a role in
managing the resources as the formal authority. The Department of Fisheries provides and assures
the exclusive fishing right o the lot owner. This right is devisable and transferable. After having
received the right, the fishing lot concessionaires including the lot owner and the leaseholders exploit
intensively the fishing lot usually by using more capital and inputs in the fishing operation as sllowed
by the burden boak.

In general, the military have good social relations and collaborate with the ot owners. Only around the
Great Lake area military bases were found that were related to fishing lots. They control and utilize the
fisheries resource intensively in the common access area inside and outside the fishing lot.
Frequently, they sell common access areas to the people for a fee which includes general protection
services guarantesing the exclusive use right of the owner.

Local authorities (village, commune, district chiefs) are the top political powers at local levels. In some
cases the local authorities appropriate common access areas outside the fishing lot, privatize them
and sell them to economically powerful individuals. Any subsequent complaints of villagers about their
exclusion from access to the common access areas are broadly ignored. Actually, the local authorities
are members of the community and their families are alse sometimes put under pressure by ather
economically er politically powerful parties (fishing lot owner, military) to accommedate their interests.

At the bottom level of the hierarchy of stake-holders are the people who are living in the village inside
and around the fishing lot area. They make their living by exploiting the resources inside the fishing lot
when the fishing season is closed. Some fishing grounds inside the fishing lot are set aside for the
people as common access for subsistence fishing. The comman access areas for subsistence fishing
are indicated on the map of the burden book and formally entitie people to free access. Since 1983,
the areas called “set aside for the people” are largely controiled and exploited by the military. The
tendency of taking away the open access areas from the community raises many problems and
conflicts between the villagers, military and the lot owners.

3,2 Theissues
In practice the informal fishing lot management is more complicated. The lot owners, the leaseholders,

the sub-lease holders try to maximize their income by intensively exploiting the resource beyond rules,
regulations and other cenditions being documented in the burden book.
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Table 5.3: Main stakeholders and their interest, 1998-99

areas

protection services

» Control some open
access

= De facto lease holder

Main stakehoiders Resource base Funation Interest

Fisheries Department | Al fishing ground Manage (he fisheries = Revanus

rEsOUTTE - Management

» Research

Lot owner, Leasa/sub- | « The area of the » Concessionaire, private » Maximize income:
leaseholders fishing lot fishing right holders - Fish exploitation

« Large scale fishing - Leasing out some areas

operations. - Selling fishing rights.

Wilitary « Common access « Employees of lotowner. | = Revenus from:

- Selling open access
Breas

- Belling fishing rights

- Check points in and
outside the fishing lot

Lacal autharities

+ COMMOn access
area

« Selling open access area
outside the fishing lot

« Income from selling open
access

Villagers

« COmmon access
areas

« Subsistence fishing |
- Owin family labor

« Food security
« Income generation and

« Agriculture
+ Common property
resources (CPR)

- Small scale fishing gear | subsistence from: CPR
(fishing, farming, firewoad,
vegetahle and wild animal

gathering)

Source: Fishing lol inventory and PRA exercise, CCF

3.2.1 The ownership structure of the fishing lot

The general ownership structure of the fishing lot is shown in Figure 5 1. The chief of the fishing lot
shares capital, responsibility and the benefits with the co-sharers. In most cases, the lot owner leases
out some parts of the fishing grounds to the leassholders by signing contracts on a yearly basis. In
some cases the leaseholder sub-leases out some parts of the fishing grounds to sub-leaseholders. In
addition, the lot owners and leassholders may sell fishing rights ta individual fishermen or groups of
fishermen with certain conditions after the end of main fishing operations. The main fishing right
arrangements include: a fee per boat, a fee for certain fishing grounds, a fee for certain fishing gears,
sharing of fish catch, or catch for certain fishing grounds or certain fishing gears. In some cases, the
lot owners offer some part of the fishing ot to the military in exchange for protection services. For
example, the fishing lot number & of Kampong Tham province has 3 co-shareholders. The fishing lot
owner leases out some part of the fishing ground to four different leaseholders. As a strategy of the
fishing operation, the lot owner allows 55 families to stay inside the fishing lot and operate with their
own fishing equipment in assigned fishing areas. All the catch has to be delivered to the lot owner at a
lower price than the actually prevailing price in the area

3.2.2 The fishing operation by the various stakeholders

Table 5.4 shows the fishing operations by the various stakeholders inside the fishing lot indicating the
type of g=ar and type of fishing ground used The stakeholders include the fishing lot owner, sub-
leasers, sub-sub leasers, military and village fishermen empioyed both in legal and illegal fishing
activiies. The majority of the fishing operations include barrage operations, bamboo fence fishing,
seine net operaticns, sweeping operations, pumping out lakes, ponds and electro fishing. These
fishing operations are conducted in different types of fish habitat depending on the suitability of the
fishing gear for the fishing ground. It is generally observed that, sweeping the fishing ground more
than one time with small mesh size of seine net or bambeo fence method is used in almost every
fishing lot {Table 5.5). In addition, poaching inside the lot by the villagers occurs also in almost every
fishing lct (Table 5.6). This is because most of the common access areas inside the fishing lot that are
“set aside for the people” are used by the military and by the lot owner.



Figure 5.1: The general i i of a fishing lot

Lot owner, shareholders
(Two or four year operation)

Exchange for Leased out Sale fishing rights under
protection l certain conditions
Lot guards Leaseholders i
Sal
(Military) (One year contract with ﬁshm:';"g Fishing right buyers
the lot owner) « Fee per boat (Kbal tuk)

= Fee for certain fishing
l ground

= Share of fish eatch for

Sub-lease certain fishing gear

= Share of fish catch for
certain fishing grounds

= Sale of fish caich tothe
lot owner for certain
fishing grounds

« Sale of fish catch to the
lot owner for certain
fishing gears

fishing rights

Sub leaseholder

3.3 Conflicts over the resources used by the stakeholders

The richnass of the fisheries resources, on the one hand, and the revenue oriented gevernance
mechanisms lead to high competition for the control over these resources. Conlflicts occur almost
everywhere, The main conflicts among the stakeholders are shown in the Table 5.7. These include the
sale of common access areas by the lot owner or by the military, extending the fishing lot bayond its
boundaries and closing water ways by the lot owner, poaching inside the fishing lot by the village
fishermen and agricultural activities inside the fishing lot by the community.

Sale of common access grounds

This happens when the lot owner or the military take away the open access areas and sell them to
individual fishermen. The banefits will go to the individual lot owner and military. The livelihood of the
community is affected.

Iegal extension of the fishing lot boundaries

Extending the fishing lot boundary commonly occurs in the lots located around the Great Lake. This
happens when the fishing lot boundaries are not clearly marked. For example, one side of Ihe fishing
lot boundary in cpen ended. This allows the lot owner to extend the lot. Extending the fishing lot
boundary brings more benefit to the lot owner. However, an extension can have positive effects on the
fisheries when more flooded forest is included in the protected area.

Clasing waterays

This happens when the lot owner closes the river, cannel, or stream to carry out fishing operations.
The communities residing inside the fishing lot are suffering from this closure sinca they are hampered
in their navigation and may suffer negative effects in their trading activities for a certain period.



Table 5.4: Fishing operation by various stakeholders inside the fishing lot, 1998-99
Dperators Fishing operation and fishing gear Legal/ lzgal Type of fishing ground
employed
Lot owner « Barrage « Legal activities « Main river, rivar, stream
- Yor
- Pen
- Bamboo trap
« Bambo fence surrounding | » Legal activities « Down stream of the fishing
the fishing ground (Hum lot or arcund the fishing lot
Chung):
- Yor
- Pen
- Bamboo fence trap « Great Lake, Lake
» Long bamboe fence arrow | « Legal activilies
shape:
~Yar
-Pen
- Bamboo fence trap * Greal Lake, lake, river,
+ Seine net operation « Lagal activities stream
= Sweepi « Legal activities for the
- Sweeping net first sweeping
- Bamboo fence « lllegal activities for more
Fen than one sweeping.
or
= Pumping fishing ground:
- Pumping machine
- Sweeping net « lllegal activities * River, tream, lake, and
« Electro fishing : pond
- Generator/ Battery
- Electric fishing gear
« lllegal activities * River, stream, lake, pond,
fiooded forest area
Military = Bamboo fence trap + Legal activities = In open access (lake, pond,
« Electro fishing « lilegal activities stream, llooded lorest area)
= Some pari of fishing lot (lake,
pond, stream, flooded forest
area)
Village + Bamboo trap ~ Legal activities « In open access area (lake,
fishermen + Gill nat = Lagal activities pond, river) during open
* Hook long line = Legal activities fishing season
+ Cast net = Legal activities « Inside and outside the fishing
+ Scooping net = Legal activities during close season
» Electro fishing = lllegal activities. (floaded rice field and
flocdsd forest)

Source: Fishing lot invantory and PRA exercise, GOF, 1999

Poaching inside the fishing fot
This happens almost everywhere in the riverine and lacustrine fishing lots, especially where the area
available for open access is small or has been taken away. Poaching is often done by electro fishing.

Agriculture activities inside the fishing lot
This conflict relates to different water uses inside the lot. The lot owner neads to drain the water from
reservolrs, ponds or basins in order to easily catch the fish. The villagers need to keep the water there
for gradually using it for agriculture purposes. The long-term case study of fishing lot number 13 and
14 of Kampong Chhnang province shows that one of the main conflicts between the fishing lot cwner
and the people residing inside the lot is the conflict over the use of water for different purposes.
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Table 5.5: Incidence of infractions by the lot owner in selected fishing lots, 1998-99

- Ho Occurmance of cases
Favees Hon Pumping__| Electrofishing | Sweeping__|_Extend boundary Brush park
No.| % |MNo.| % |MNo.| % | MNo. % No. %
Ballambang 8 5| 625| a| a3rs5| 4 50 2 25 ) 50
Siem Re 1 1] 100 1100
Kg. Thom [ 1 6| 4 67 100 3 50 5] 833
Pursal 4 - -3 75 100 B 25 4] 100
Kg. Chhnang 1] 125 2 25 50 - - 5 75
Kandal - - - - 100 - - - -
Kralie 1 50 - 50 - - 2| 100
Total B 66| 12 W] 2 70 7] 233 22| 733
Sourca: Fisting lot imvanfory, CCF, 1989
Table 5.6: Incidence of infractions by the villagers, 1998-99
No. Dccurmence of cases
Province suwey | Electofishing | Paaching | Cutting flood forest._|
fots. No. ] Ho. % Na. %
Ballambang B 2 25 5| 626 7| 875
Siem Reap 1 1100 1]__100 1] 100
.g. Thom 3 50 8 100 5 B3 4 B7
Pursat 4] 100 4] 100 2 50 - -
g Chhnang 4 50 5| 625 4 50 7| 815
| Kandal 1] 100 1]_100 1] 100 1 100
ratie 2| 100 2| 100 1 50 2 50
Total 30 17| 566 23| 766 21 70 16| 533

‘Sauree: Fishing lot imvantory, GGF, 1999

Table 5.7:

ers in selected fishing lots,

Effects on the fisherles

areas

The main sources of conflicts from the resource used among stakehold
(1998-99)
Sources of the conflicts Parties involved Trade off
Sale of common access | Lot owner, military, = Benefit for lot owner and
community military

» Reduction of income for
the community

« Intensive fishing activities.
are taking place
« More fishes were caught

Extending the fishing
lot boundary

Lot awner, community

= Benefil for lot owner and
military

= Reduction of income for
the community

= More flooded forest is
protected
« More fish is caught

Closing waler way

Tol owner, community

« Improve fishing operation
by the lot owner

« Disturb the
sociceconomic of the
community

« More fish is caught

Poaching inside the

Tndividual flshermen

« Short term benefit for the

« lllegal fishing gears were
ised

fishing lot individual fishermen u
« Reduction of calch of the | » Mare fish and habitat are
lot owner destroyed
Agriculture activities Community, lot owner | = Short term benefit of the | = More flooded forest area

inside the fishing lot community are converted to the
= Reduction of the agriculture land
fish productivity

Source: Fishing kot inveniory and PRA exerclses, COF, 1998
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4. Conclusions and recommendations

4.1 Conclusion

The on-going informal freshwater capture fisheties management is more complicated than what had
been documented before. One should realize that the current fisheries policy and requlations are
partly the cause of what is going on in the reality, for example, the privatization of the open access
areas, the extension of fishing lot boundaries, the destruction of flooded forests, etc. The weakness of
the law enforcement by the Fisheries Department and the lack of intransparent institutional
arr i among all stakeholders are threatening not only the preservation of critical fish habitats
but social peace and rural livelihoods as well.

Due to tha intense competition among the resource users and the low compliance with the rules and
regulations, combined with unaccountability of infractions by government officers and power-helders,
fisheries management can not achieve its three main objectives: fisheries sustainability, equity and
efficiency. It is clear that, il the current actual practice of the fisheries situation will continue and there
is no new policy and srategy to overcome this situation, the number and intensity of confiicts amang
the stakeholders will increase and consequently the resource will be destroyed. This is sometimes
called the "Tragedy of the Commons®.

4.2 Recommendations

Keeping the above in mind, the management practice of the freshwater capture fisheries needs to be
improved by creating more transparency of infermation and among all stakeholders, by compliance
with the fisheries law and regulations and thus, by actively involving the fisher communities in the
managemant. To achieve this the following recommendalions need to be considered:

» Find a possibility to set up a community fishing association or local institution at village or
commune level. The villagers are the main actors with the suppon of the Depariment of Fisheries
and provincial fisheries offices and with the cooperation from the local authorities and NGOs.

+ Involve the community in the management of the fisheries resources at their territory.

= Encourage people to become involved in community association activities. The extension work
needs 1o be done by afficers of the Departmant of Fisheries in cooperation with local autharities
and the NGOs.

* Suid up of knowledge and capacity of the community leader through training, workshops,
exchanges of experience (organize group study tour and visits from one community o another).

+ Arrange and organize a regular discussion among the stakeholders (lot owner, community, local
authority, military, chief of provincial fisheries cffice) through meeting or seminar, This work needs
to organized by the Department of Fisheries in cooperation with the local authority.

*  Inciude reports on these activities in the annual fisheries meetings.
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Fisheries Preservation in the Mekong River Pools
in Stung Treng and HKratie Provinces

by
Chea Vannaren ' and Sean Kin *

1. Chief of Fisheries Office, Stung Treng and Counterpart of the MAC/DoF/Danida Fisheries Project in Cambodia
2. Vice-Chief of Fisheries Office, Kratie and Counterpart of the MRC/DoF/Danida Fisharies Project in Cambodia

1. Introduction

The Mekong river flows through Cambodia and passes the provinces of Stung Treng, Kratie, Kampong
Cham and reaches Phnom Penh, where it is divided into three channels : the Tonle Sap being the inlet
and outlet of the Great Lake, the Bassac and Mekong rivers flowing out to the sea forming a huge
delta.

Between Kratie town and the Cambodia-Lao border, the Mekong has the form of an upland river with
rapids, inundated forest and deep pools. A part of this area was evaluated as Wetland of International
Importance. This area has suitable habitats for fish spawning, nursery and feeding.

Pools are one of the important fish habitats where fish hide in the dry season, becauss in this season
the water surface of the river is small and shallow. Fish need the deep pools to escape from all kinds of
fishing gears and to provide suitable habitats for the survival of the brood stocks.

Fisheries preservation in these pools is very important. Fisheries resources will be lost if the illegal
fishing in the pools cannot be stopped.

2. Fisheries Resources

information on pools has been gathered since 1995 by survey of place, size and fish species living in
those pools. As a resull, there are 58 pools surveyed, of which 39 in Sambor district, Kratie province
and 18 in Stung Treng up to the Lao border (see table 6.1). The Sekong, Sesan and Srepok rivers
were not yet surveyed.

Pools are the habitats of all fish species. Most of them are high priced fish such as : Boesemania
microlepis, Mystus wyckioides, Chitala omata, Micronema apogon. Big mature fish which are rarely
found downstream area spawn here such as : Pangasianodon hypophthalmus, Cirhinus microlepis.
These mature fish hide in the pools in the dry season and spawn there.

Their eggs and fry come down the river in the early part of the rainy season and grow up in the
floodplains of the Great Lake. At the beginning of dry season they migrate out and thereby form the
basis of important fisheries.

Some pools are the spawning grounds of endemic fish species such as : Mekongina erythrospila,
Bangana behri, These species migrale from the Sesan and Srepok rivers and spawn In the Mekong.
We can catch Mekongina erythrospifa from November to January.

Some pools are the habitats of endangered fish species such as : Probarbus jullfeni, Catlocarpio
siamensis. Many thousand of them per year are caught by the local people. Also some Pangasianodon
gigas are caught. Moreover, Irrawady dolphins are found here as well in at least 10 pools (see Figures
6.2 and 6.3). As the law prohibits catching these species, fishermen hide the catches and it is difficult
to collect the data.
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Table6.1: Deep pools in sequence of occurrence when going upstream from Kratie to the Lao border
in Stung Treng Province

No | Name of pools. | Length(m)  [width(m) [ Depth(m) | Locations.
Kratie
1 Pras Song 300 40 [i] Kratie
2 | Phsot 800 100 8 2
3 | Chroy BanTay 500 50 P. Prasop
4 | Pak Vek 1,000 40 Sam Bor
5 | Ba Rang Kor 00 40 10-1 =
8 | Yav 00 40 1 =
7 | Ton Song Tlak 2,000 40 15-40 =
8 | A Chan 00 40 15 2
9 | Pras Tho Vea Lech 00 40 15 £
10 | Pras Tho Vea Thom 00 50 1 =
11 | Kos Thal 80 50 1 =
12 | Ghab Ghnot 800 50 1 -
13 | Pro Cheav 500 50 15 =
14 | Chroy Sam Yong 400 40 15 -
15 | Pra 1,000 35 25 N
16 | Kul Pram Bay Chrong 1,500 35 1 -
7 | Kos Dam Bong 800 35 2 2
8 | Kandor Moui Roi 1,000 200 Ll -
9 | Damrei —Boengcha 500 150 30 -
0 | Ksach Mkak 200 20 10 D
21 | Ksach Svay 150 -
22 | Pras Tho Vea Keth 1,000 150 40 -
23 | Ka Peang-Sheu 350 250 20 -
24 | Chrok Tea 200 150 20 -
25 | Kampong Phnov 500 150 20 -
26 | Ta Chan 200 200 10 -
27 | Yay Mao 300 50 10 -
28 | Sa Kangkep 1,500 50 18 =
29 | Kos Kgner 400 200 30 -
30 | Srer Korki 1,500 500 50 4
31  Tro Lok 70 40 20 o
32 | Pras Theart 1,500 500 15 =
| 33 | Ver Val 1,500 30 15 2
34 | Kul Runtas 1,500 40 25 -

— 35 | Kos Thnot 400 50 15 -
36 | Kos Preng 300 150 20 2
37 | Kantoy Kos Preng 700 100 15 -
38 | Smar Kos Riel 100 50 10 =
39 | Kantoy Kosrongeav 800 150 10 g

Stung Tren,
40 | Bong Kok 300 100 25 | Siem Bok
41 | Thnong 1,000 00 20-40 "
42 | Kaing Kombot 700 00 25 -
43 | Treng 450 00 30 -
44 | Sre Po 400 00 20-30 -
45 | Phsot 250 00 20-25 !
48 | Ba Pheap 800 200 20-30 -
47 | Chro Long 2,000 200 30-60 -
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48 | Kos TaKe 30 15-20 -
49 | Thkong 'Preng’ 150 20-30 -
50 | Siam Bok 60 15-25 -
51 | Thmor Thom 50 30 E
52 s Damloung 50 15 - i
53 | Tong Deng 200 15-20 -
54 | Kaing Cham 200 40 Thala
55 | Svay 500 30-50 ks
56 | O Svay 200 20 -
57 | Voen Kong 300 30-50 S
58 | Kambor 100 40-80 =

3. Main impacts on the fisheries resources

The proclamation of the Ministry of Agriculture in 1989 defines all deep pools along the Mekong river in
Sambor district, Kratie and Stung Treng provinces as Reserve Areas in which all fishing practices are
prohibited. However, this does not work, because of inadequate surveillance by fishery officers.

The use of large mesh sized menofilament gillnels (20 - 35 cm) has increased a lol in recent years.
This has lead to a decline in abundance of many large species.

Moreover, approximately B,000 explosives per year were used during 1993-97 to catch fish in the pools
in the dry season. These activities have destroyed a lot of fisheries resources and their habitats.

4. Fisheries preservation

Since 1993, the local fisheries officers were trained 1o understand the importance of lisheries. They
have learnt what are the legal and illegal fishing gears, as well as how 1o enforce the law. The fisheries
officers have collaborated with the local autharities to strengthen law enforcement. Some offenders
were arrested and educated, fined or imprisoned by the court.

Since 1998, we have collaborated with a NGO named Community Aid Abroad (CAA) in strengthening
fishing communities along the Mekong in this region. The people are trained about the importance of
the fisheries resources and the causes of fish depletion.

In each village, the people have set up a "Fisheries Community Commission” as well as “Village
Fisheries Community Regulations® (see Figure 6.1).

Some pools were given the status of "Protected Zones® by these regulations. All reguiations prohibit
the catching of fish by using dynamite, electrofishing and by stopping the use of large mesh size gillnet
{3 -5 dm) in the pools. The caplure of endangered species is alsa not allowed

The duty of the Fisheries Community Commission in each village is to control all fishing activities in
their village, to stop illegal fishing and to reprimand violators or send them with evidence of wrong-
doing to the provincial fisheries officer. If they cannot crack down on iliegal fishing activities
themsalves, they report to the district authority o o the provincial fisheries office.

The creation of the "Village Fisheries Community Regulations” by villagers shows the community's
determination in sustainable fisheries resources preservation and wise use of the resources.

Now we work with the communities in 47 villages along the Mekong river, 21 villages in Sambor district
Kratie province and 26 villages in Stung Treng

As a result, in the dry season of 1999, illegal fishing activities and especially dynarmite use decreased
by 90% compared 10 1993-1997. The fish catch in 1989 has already increased. Most of villagers
understand the issue of using illegal fishing gears.



5 Congl n and

Fisheries co-management in the Mekong river pools in Stung Treng and Kratie provinces through
communily participation is successful in the preservation of the fisheries resources. It not only helps to
conserve the fisheries resources in the two provinces, it alse helps saving the resources for the rest of
the couniry. If we cannot protect the fish broodstocks in this area, it will have an impact on the
Cambodian fisheries resources and also those of the region.

Fisheries co-management is stil new. Both Government Fisheries Offices and the Fisheries
CGommunity Commissions are still very in-experienced. They need help lo improve their understanding
and to implement the regulations.

For the sustainability of the fisheries preservation activities in the Mekong River pools as well as those
in the Sekong, Sesan and Srepok rivers the following activities are recommended:

* More surveys of location and sizes of the pools, as well as fish species using the pools.

= Lews on community management and preservation of fisheries resources are needed

« Fisheries co-management through community participation needs to be strengthened.

+ Fisheries officers in Kratie, Stung Treng and Ratanakiri provinces should be trained in natural
resource conservation and extension techniques

= Awareness needs to be raised in fish habitat protection amang communities living around deep
pocls, as well as among military, policemen and commune-district authorities.

= A sludy should be undertaken to determine what gillnet mesh sizes should be allowed for
fishing in deep pools and at whal times of the year.

U9

Figure 6.
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juiblr  wyigRo gusgaEne il g
Figure 6.2:  Dolphins in the deep pool at Kampi, Kratie province

gloded
Figure 8.3:  Ayoung dolphin (14 kg was killed by a boat propellor at Kratie provinge, 1999
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VIl
Uy Fishery in the Sangke River, Battambang Province, Cambodia

by
Troeung Rot

Fisheries Officer and Counterpart of MRC/DoF/Danida Fisheries Pragram in Cambodia of Battambang Provinoe

1. Abstract

The Uy was introduced in Battambang Province in 1991. It is an illegal fishing gear which has a U-
shaped bag net made from mosquito net connected to a fence put across the Sangke River to calch
small “white” fish species migrating upstream. The fishing practice takes place all year round. Main
species caught by the gear are: Henicorhynchus spp. (Riel), Dangila spp. (Khnang Veng),
Cyclocheilichthys apogon/ spp. (Sraka Kdam) and Paralaubuca typus (Sloeuk Russey). The cost of the
construction of this gear is about 250,000 Riel (equivalent to about USS 65), and it is a very profitable
gear.

The activity of this gear increased year by year until a proclamation prohibited its use in 1998. Some of
the gears have since been confiscated.

This paper describes the operation of the gear, its catch rates and the species composition of the
catch from 1995 to 1999.

2. Introduction

Battambang Province is located in the northwestern part of Cambodia. It is one of 6 provinces
bordering the Tonle Sap Lake. Traditionally, Battambang is a major source of freshwater fish. Ths fish
. comes especially from the Sangke River, the Mongkol Borey river and the Great Lake.

The Sangke River is approximately 250 km long and provides a good hydrological regime. The river
ariginates from the Samlot region and flows through Battambang town, a number of fishing lots and
then joins the Tonle Sap Lake (the Great Lake). Most of the fish fry moves upstream from the lake.
Taking advantage of this, many drift gilinets (mong bandet), seine nets (uon os), giant casinets (chay
ra), and U-shape bagnets (uy) are used to catch these migratory fish.

According to the Cambodian fisheries law, the Uy net is an illegal fishing gear type. The U-shaped
bagnet is made from mosquito netting and is connected to a fence (wing). It can catch small fish more
effective than other fishing gears in the Sangke river as its mesh size is very small (1 mm). Even
though fishing effort is low at the moment, the fishing practice still perists.

The Uy net is a simple construction of low cost and fish is easy to catch. The daily calch per gear
ranges from 100 kg to 1,000 kg in the period of 5 - 10 days before full moon each month from
Saptember to December, but the rest of the time the catch is 5 - 20 Kg. In 1994 the Project for the
Management of Freshwater Capture Fisheries of Cambodia started work in Battambang and gave an
estimate of the fish cateh and fishing effort of middle and large-scale fishing gears including the Uy net
in the Sangke River.

3. _Cost and construction

The Uy net is constructed from mosquito net (polyethylene), iron wire @ = 6 - 10 mm and polysthylene
rope @ = & mm. The mosquito net is sewed to a bag net. The average length of the gear is about 10
m. The last part or codend of the Uy net can be closed or opened with a nylon rope of diameter @ = 5
mm by pulling the rope. The Uy net is made from 6 cone-shaped nets with diameters of @, = 4.50 m,
@y =2m, @3 = B=1.50 m and @s= B =1 m. Then the & nets are connected to each other by 5 iron
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frames lied together by a nylon rope (# 16). The first cone-shaped net has no iron frame. The 3 cone-
shaped nets near the entrance have 3 small cone-shaped traps: the first trap is the capture trap, the
second is the middle trap and the third is the killing trap {see Figure 7.2).

The olhar construction malerials are a wooden pole and a cage made from mosquito net with the size
of 1.50 m x 2 m x 2 m. The sack is made from mosquito net with its mouth @ = 1 m for transporting
the fish to the cage by boat. The costs of the construction of Uy are shovin in Table 7.1.

Table 7.1: Estimation of the annual investment costs for making an Uy net

No tems Quantity |  Unit Ri:,mu “(':‘,’m";" P":f"‘
1_[Mosquite net 150 m 1,000 150,000 255
2 [iron wire 3 Kg 2500 7,500 1.3
| 3 [Polyethylene or nyion rope 2 Kg 3500 7,000 12
4_|Sewing fee 100,000 17.0
5_|Wooden pole 20 | unit 1200 24,000 4.1
6 _|Mosquito net for cage and sack 30 m 1,000 30,000 5.1
7 |Boat 100,000 17.0
8 |Cost of repairing 20,000 3.4
9 [Mist 150,000 255
[ Total 588,500 100

4. _Insiallation and operation

The Uy net is installed across the Sangke River where the water current is not 50 strong and the water
is about 1 - 4.50 m deep. Its mouth is kept open by a wooden pole which is connected to two fences
(right and left sides). The iron frames are tied to wooden poles and the codend is tied to the two-
crossed poles. Part of the fence is a bit curved to guide the fish to the entrance of the Uy net.

Sometimas there are 2 Uy nets in a row. The fences. guide the fish to the Uy net through the 3 traps
and finally into the codend where the fish is caught and lifted up by a rope. The fishes are kept in a
boat and brought to the market. Sometimes some fishes are maintained alive in the cage.

Fishing effort, fish catch and length frequency

Fishing takes place around the year. The Uy net is not much used in June, July and August because
the water is very deep and the water velocity is strong, The fishing activity is also low in March and
April because the water is too shallow to install the gear. The review of the result of caich assessment
which is made by the Project for the Management of Freshwater Capture Fisheries of Cambadia is
shown in Tables 7.2, 7.3, 7.4 and 7.5 below. The fish catch is dominated by trey chhnol, trey rial
(Henicorhynchus spp.) and trey Khnang veng (Dangila spp.). The fish caught are only within the length
range of 3 to 17 em

The total catch decreased and catch per unit effort (CPUE) increased during the period from 1985 to
1997, while effort decreased. In the 1998-99 fishing season the total catch, calch per unit effort
(CPUE) and effort all sharply declined (see Table 7.5). The decline in CPUE might be due to the very
low water levels in the lake, which may have affected spawning and recruitment of many species (see
Figure 7.1).

6. Marketing

Fish caught by Uy gear is sold mainly to middlemen who wait at the landing site. But some fishermen
sell their fish directly at the town market. In the peak period a lot of fish is caught and consequently its
price is very low. The fish is not only used for food but also for processing into fish paste, fish sauce
and dried fish for feeding ducks, crocadiles and catfish and for fertilizer as well

“11B-



Table 7.2: Total catch by middle-scale fi (top ten gears) in in1995-99
No Gear type Total catch
Khmer name English name {tans)
1_|Mang (mesh size<50 mm) [Gillnets (mesh size<50 mm) 3,670
2 _|Jon (uon hum and uon 0s) |Encircling net and Beach seine 3515
3 |Lop nor Arrow-shaped trap 2,162
4 Uy U-shaped bag net 1,837
5 _|Daitrey Bag net 997
6 |Samras Brush park 686
7 |Chhnuoc Raft-mounted lift net 479
8  |Mong hum \Encircling gillnet 381
9 [Manh Traw! 351
10 [Lop nheuk Bamboo fence irap 315
The catch and percentage for 10 gear types 14,383
Total catch and percentage for all gear types 15,497
MNumber of gear types 20
Table 7.3:; Catch composition of the Uy netin 1995 - 99
Ho Khmer name Seientific name L
(tons)
1 [Trey chhnot (not identified yet) 257
2 |[Trey riel Henicorhynchus spp. 168
3 |Trey khnang veng Dangila spp. 1684
4 |Trey kanh chrouk Botia spp. 127
5 |Trey kantuy khmao Garra fisheri 110
6 |Trey srakarkdam Cyclochellichthys apogon 7 sop. 71
7 [Trey slosuk russey Paralaubica typus 65
& |Treylinh Thynnichthys thynnoides 27
9 |Trey kros Osteachilus hasselti 23
10 [Trey krom Osteochilus melanopleurus 23
11 _|Trey sangkat prak Puntius brevis 22
12 [Trey kamphlisv Kryptophlerus ciy h 18
Total calch and percentage for species. 1,074 58.0
Total catch and percentage for all species 1,837 100
Number of species 32

7. Discussions

Al present, the mosquito net is not only used for the construction of Uy but it is also used for other

types of fishing gears.

The capture of fingerlings or fry of some species like Henicorhynchus spp. (Riel), Thynnichthys
thynnoides (Linh). Dangila spp. (Khnang Veng), and Osteochilus hassalti (Kros) which still can grow to
a larger size, is an imponant factor causing the depletion of fish stocks

The cost of construction of this gear is not high and it is a very profitable gear. But its use has a
number of consequences. Sediment increases around the area where the gear is stationed. The Uy
net is always an obstacle to boat traffick and other fishing activities. The Uy net is an illegal fishing gear

and, although confiscated by the fisheries autharilies, the fishing activity is still going on in secret.
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Table 7.4: Length frequency

Species name Length frequency range Sample
No Khmer Scientific Min. Max. Av. S.D. Sizein
©em | (em) | (em) Ho.
1 |Trey chhnot N/A 8 12 9.2 1.2 574
2 |Trey riel FHenicorhynchus spp. 7 17 11.0 22 | 350
3 |Trey khnang veng  |Dangila spp. 5 14 9.4 16 | 792
4 [Trey kanh chrouk Botia spp. 3 9 5.8 11 364
5 |Trey kentuy khmao |Garra fishen 3 8 6.3 1.0 193
6 [Trey sraka kdam ICy i apogon / spp. 7 14 99 1.4 64
7 |[Trey sloeuk russey |Paralaubica typus 4 9 7.0 1.5 62
8 [Trey linh Thynnichthys thynnoides B 7 4.1 24 94
9 |[Trey kros Osteochilus hasselii 7 14 10.0 16 | 361
10 [Trey sangkat prak__|Puntius brevis 5 9 6.7 10 | 47
11 |Trey kanh chos. Mystus spp. 5 13 84 21 186
12 [Trey kamphlaenh Trichogaster microlepis 5 12 8.1 1.6 143
13 |Trey kranh [Anabas testudineus 8 13 10.5 15 36
14 |Trey kan trob Pristolepis fasciala [ 12 8.8 15 64
15 [Trey slat 11 13 12.3 0.8 6
Table 7.5: Catch, effort, CPUE and value of the catchin 1995 - 99
Sept. 9510 Dct96to 0ct97to | Oct.98 to
Sept. 96 Sept. 97 Sept. 98 Sept. 99
CPUE (kg/gear/day) 42 58 73 20
Effort 13,339 8,680 4,378 564
Total catch (kg) 561,229 505,134 759,003 11,538
Value {10° Riels' 644,235 274477 202,637 13168

Figure 7.1: Relationship between fishing effort, CPUE and total catch

Catch /Effort

Total catch

Years

-120-



8. _Conclusion and Recommendations

The total calch of the Uy net contributed 12% of the total catch of middle scale fishing gears in
Battambang Province. Twelve out of 32 species represented over 58% of the total catch.

The fish catch from mosquito net-made gears consists mainly of small fish and a small amount of big
fish. The average length of 15 species varied from & cm to 12 cm with the minimum length of 3 cm and
the maximum of 17 em.

The cateh per unit effort (kg/gear/day) of the Uy net ranged from 20 kg to 173 kg and the annual
income per gear was 2,836,268 Riel. Compared to the cosl {588,500 Riel) the Uy fishery is very
profitable. The use of Uy nets made from mosquito netting resulls in high fishing pressure on fisheries
fesourees.

All means of mass capture of fish fry must be prohibited completely. Furthermare, there is a need to
study the spawning and nursing grounds, habitats and migration patterns of some species like Trey
Kanh Chrauk (Botia sp.), Trey Chhnot, Trey Kantuy Khmao which are caught only in the Sangke River,
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VIII

Evaluation of Ex-Fishing Lot No 5 after its Abolishment in 1988, Siem Reap
Province, Cambodia

by
Chheng Vibolrith

Vice Chief of Fisheries Office and Counterpart of MRC/DoF/Danida Fisheries Program in Cambadia of Siem Reap Province

1. Abstract

Presently, there are 52 fishing lots around the Tonle Sap Great Laks, 7 of, which are located in Siem
Reap province. Since 1979, not only the location and the area of extension of the fishing lots have
changed, but also the style of management has changed. From 1979 to 1989, fishing lots were leased
fo a number of family groups operating there under the system of Krom Samaki. They had to pay their
use rights in the form of fresh or salt dried fish fo the government. Since 1989, this system was
replaced by an auction system, in which every two years fishing lots are auctioned and given to the
highest bidder. Over the years, the number of fisher families increased, but the size of the fishing
grounds to which they have access remained the same. This lead to conflicts over resource use
between fishers and the owner of fishing lot # 5 in particular. Seeing this problem occurring every year,
the government reconsidered and decided to abolish the fishing lot and open it up for family fishers in
1989. The paper primarily identifies the changes in the living conditions of the fisher families and the
effect on the resource management.

2. Introduction

Siem Reap province has a rich cultural heritage as well as rich fisheries resources that enable the
province to export its fish product to upland provinces and Thailand as well. The Siem Reap provincial
border with the Tonle Sap Great Lake is about 82 km long. There are 33 communes located along the
lakeshore within or close to the inundated forest. About 34% of the total population of the province are
engaged in fishing and fishing refated activities (Thuok, 1996)

The fishing operations are divided into small-scale, middie-scale and large-scale fishing according to
the gear size and calch capacity. The large-scale fishing operations are known as fishing lots, which
are allowed to operate only during the open season.

In the 1980's, the province had 7 fishing lots. One fishing lot was abolished in 1988. Bul the province
got one in return from Kampong Thom province.

The fisheries authorities and researchers have different opinions about the usefulness of fishing lots
for fisheries management. Those who prefer to maintain and to expand the fishing lots say that lots
potentially contribute to the protection and conservation of the fish stocks by protecting critical fish
habitats inside the lots. Others want to open up the fishing lots for villagers and family fishing,

3. Purpose of the paper

The purpos.e of this paper is:

To describe the past management of ex-fishing lot # 5 and the current management of the
abolished lot area.

To explain the reason, why the fishing lot was opened as a common property area.

To evaluate the impact of the lot abolition on the fisheries resources.

To provide criteria for considering the fishing lot system for fisheries management.

To make recommendations for further studies of the lot system.

e
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Methods

In order to meet the above objectives, information was obtained through informal meetings and
discussions with fishers, local authorities, and the ex-owner of lot No 5 and fisheries officers. Direct
field obsarvations were also made of the ex-fishing lot location, forest situation and activities of the
fishers. Unfortunately, no secondary or statistical data on demographic features nor the habitat
situation was available to be used tor comparing between the pre- and post-abolishment period. Thus,
the present evaluation relies on the reports of some key informants.

Results

Fishing village

Kampong Phluok is one of the cormmunes in the former Siem Reap District, but it presently belongs to
Prasat Bakong District. This fishing commune has been in existence for a long time. It is located next
to ex-fishing lot No 5 (Figure 8.1). The inhabitants of Kampong Phiuck have their permanent residence
in the commune center, but the biggest part of the population lives in a "floating village" that moves in a
yearly cycle following the water level fluctuations of the Great Lake. Under these circumstances, every
fisher family has to rebuild their house twice a year. Reportedly, during the decade of the 80's, most of
the fisher families cut the trees each year from the flooded forest area located nearby or within the area
of ex-fishing lot No 5 for rebuilding their temporary shelters. In addition, fisher families also collected
the firewood for cooking and smaking fish

None of fisher families has agricultural land within the flooded forest area, They protect the inundated
forest around their village as the ferest provides protection against waves and storms. The fisher
families earn thair living mainly from fishing using different types of fishing gears, mostly gill nets.

The inhabilants of Kampong Phluok had limited access to fishing grounds up to 1988 (Figure 8.3).
They continuously complained to the fishery autherities about the conflicts with fishing lot owners over
navigation and fishing accessibility. Therefore, they asked the fisheries authorities to solve this
problem

Ex-Fishing Lot No 5

Ex-fishing lot No & was located in between ex-fishing lot No 4 and Kampong Phluok commune. Since
1980, the fishing rights were given to a group of fisher families the *Krom Samaky”. This so called
solidarity group of fisher families had to pay tax in the form of fresh or salted dried fish to the state.
Krom Samaky groups have a division of labor, as is shown in Figure 8.1,

The lot protection unit was formed by several members and divided into 4 small groups with 2-3 peaple
per group. These 4 small groups take responsibility and patrol at 4 sites of the lot including the flooded
forest area in order 10 prevent people from entering the lol. People are not allowed to enter the lot for
about 6 months of the apen fishing season starting from Qctober and ending in March.

Figure 8.1: Organisational Chart of Ex-Fishing Lot No 5

Group Leader

. R ——— YL
E Vice Group Leader I Financial Unit

v i
Technical Unit cFisherﬂ ‘ Lot Protestion Unil Members
—
‘L ¥ 2 v ¥
i Members ‘ ‘ 23 Membeﬂ ‘ 2.3 Members | | 2-3 Members | ‘ 2-3 Members
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The fishing operation started in April when the water depth was appropriate 1o enclose the lot and the
experienced technical group went around the lot and checked the abundance of fish. At the right time
to start lot operations they enclosed the lot with bamboo fences in order to harvest the fish. In the
closed season for the lot operations family and middle scale fishers were allowed to fish inside the lot
area.

The changes after the abolition of the Lot

The former fishing lot No 5 was abolished in 1988 by the fisheries institution based on the following

criteria:

1. The fish production of ex-fishing lot No 5 was reported to have declined from abou! 400 tons to
about 100 tons and the lot operator could not afford to pay the lot fee.

2. The fishers in Kampong Phluok Commune complained that the boundary of the ex-fishing lot No §
was illegally enlarged and thereby public access was reduced. It also caused an obstacle to
people’s navigalion from one village to the other and from one fishing ground to the other.

3. As the fishing lot No 5 had its peak catch earlier than the neighbouring ex-fishing ot Mo 4, the two
lots frequently were in conflict with each other.

After the abolition, ex-lot No 5 became a public fishing area (see Figure 8.3). The fishers from
Kampong Phluok commune and sometimes from Chong Khneas commune come to fish in the
abolished lot. They use not only arrow-shaped traps, but also other types of fishing gears. There were
reportedly about 15 Lop Rav (arrow-shaped trap) fishers, 4 seine net fishers and around 30 gillnet
fishers. Almost 30 gilinets fishers permanently fish in the abolished lot area because of the lack of a
motorised boat. The fishers who go fishing in the abolished lot area have lo pay a fishing fee to the
government (fisheries authority). but not all gilinet fishers pay the fee. After receiving the fishery
license, the fishers can go fishing any time according to the appropriate time for their fishing gears.

Informal falk with arrow shaped trap fishers and gillnet fishers indicated that they sometimes have
quarrels with the seine net fishers about the use of the fishing grounds as fishing activities frighten the
fish away from the area,

A survey conducted by FAO shows that in the closed season people come from upland communes to
fish in the flooded forest area probably within the abolished Ict area after they finish planting their rice.
Mostly, they use gill net, castnet and small traps. These part-time fishers do not pay a fishing fee.

The recent survey on dam construction and dry season rice field within the flooded forest area
conducted by FAQ shows that there are new dams constructed for the purpose of growing dry season
rice. These dams have been constructed by people coming from upland communes. However, the
fishers in Kampong Phiuck village do not care about the inundated forest in general, they only protect
the area surrounding their village.

A fishing lot can be protected by lot owners for about 6 months as long as the lot is operated. In this
time fish has the chance to grow bigger and some species might reproduce within the lot. The fleoded
forest in the lot is protected by the guards of the lot.

On the contrary, when the fishing ground is open to public access, people fish there all the time. These
fishing activities limit the chance for fish to grow and reproduce themselves. Moreover, these fishers do
not pratect the forest much, because they think that the fishing ground does not belong te any one.

7. Conclusion

Based on the collected information it is concluded that fishing lots should not be abolished aven though
there are conflicts about the lot boundaries. The government should consider reshaping the lots to a
reasonable size or locating them away from fishing villages. By building awareness among local fishers

and defining clear boundaries, conflicts may be reduced and cutting of the forest stopped.

Fishing communes only look after the flooded forest adjacent to their communes, because this forest
provides a natural windbreak for the villages and protects it against an occasional storm.
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Also, it is suggested that during harvesting the lot operators should abide by the regulations stipulated
in the burden book. They should not use destructive fishing gears such as brush park (samrah),
pumping or electrofishing.

It is recommended that the current fishing lot management in various lots in the country should be
thoroughly studied to provide a better insight in the problems. In addition, the relationship between the
flooded forest and fish should be studied in order to understand better how important the flooded forest
is in the lilecycles of the fish species of the Tonle Sap.

8.
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IX

Fisher's knowledge about migration patterns of three important Pangasius
catfish species in the Mekong mainstream’

Chhuon Kim Chhea

Fisherles Officer, Department of Fisheries and Counterpart of the MRC/DoFiDanida Fisheries Project in Cambodia

1. Introduction

The fisheries of the Mekong River and its tributaries heve long been considered a major source of
animal protein for the population within the river basin. Capture fisheries, fish processing and trade in
fish is a livellhood for many people. Fish plays a fundamental role in the economic, social, and cultural
aspects of human life. The importance of fish resources in the Mekong Basin is not only determined by
the values of aquatic diversity, the economic values of fisheries, fish processing, trade and the value of
fish as a food source, but also the influence of fish on lifestyles, beliefs, religious rites and social
interaction adds intrinsic values to fisheries activities. In this papsr we will deal with three species of
Pangasius calfish, Pangasius conchophilus, Pangasius bocourti and Pangasius larnaudiai which are
of economic importance and known to make longitudinal migrations in the Mekong River.

2. _Main objectives

The main objective of the study on fish migration and spawning in the Mekong River are as follows:

+ Information collected regarding the distribution and migration patterns of three Pangasiid fishes
of the Mekong.
+ Information gathered on spawning habits.

3. Methodology of survey

The methodology of the migration and spawning study is based on a phota flipchart containing photos
of 169 fish species and survey forms designed by AMFC. These survey forms were used during
interviews with fishers throughout the Mekong Mainstream, from Norther Lao PDR and Thailand to
the Mekong Delta in Southem Vietnam. The interview program informed the commune/ villages
headmen or chief fisheries officer at any fishing habitat to find old experienced fishers and to make
appointment with them for interviewing. At sach slalion at least two groups of fishers of about 5-7
persons for one group. , the most exp fishers within these groups were selected
for individual interviews on more detailed species-specific information (see Poulsen & Jergensen 1999
for more information on the survey methodology).

4. Study area, period a ata collection station
The survey of fish migration and spawning was carried out from January to October 1999 by
interviewing locel fishers from 56 stations distributed along the Mekong and Bassac rivers. The Survay

range was from Chiang Saen/Bokeo Provinces on the border between Thailand and Lao PDR in the
north, to the Mekong Delta at the confluence with the South China Sea, in the South.

5. Data processing

The data were entered in Access database and analyzed in SPSS program and Excel. The values
were exiracted from database to obtain migration pattern, species occurrence and peak occurrence.

* Paper edited by A. F. Poulsen, MRC Assessment of Mekong Fisherles Compaenent (AMFC)
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We produced maps with arrows to show the direction of the migrations, as well as the months of high
and low occurrence.

6. Result
 Fishers experience

The 321 fishers that were interviewed were from 15 to 80 years old but mast of them were from 25 to
55 years old and started fishing at an age of mare than 12 years old. The experience of the fishers
were distributed as follow:

- 10yearsorless: 16%

- 111020 years:  36%

= 211030 years: 27%

- 31 or more: 21%

« Fishing Gear and Fishing season

The types of fishing gear used by the interviewed fishers are Gillnet (stationary, drift), Long line, Cast-
net, Hook and Line, Trawl, Scoop-net (small, large), Dai (small, large), Beach Seina (brushpark, no
brushpark), Purse seine, Lift-net (small, large), Spear (bow and arrow), Barrage and many kinds of
other Trap. The most popular gears used in the Mekong River are Gillnet (stationary, drift), Cast-net,
Long line, Hook and Line and traps.

= Trey Pra Ke or Pangasius conchophilus  (see Figures 9.1 and 9.2)

According to this survey, the distribution range of Pangasius conchophilus is from the Mekong Delta
all the way along the Mekong to Chiang Saen near the border between Thailand, Lao POR and
Myanmar. This species is very common in the Mekong River. It migrates upstream around October to
February, when flood walers decrease and water levels start dropping. It migrates downstream around
May to September, when flood water is coming in and water levels start rising (reported from all 14
stations in Cambodia). In Vietnam we found that it migrates upstream at the beginning of the flood
season (May to September) the same peried in Cambodia but, in the Bassac River it migrates
upstream in March to May, downstream migration around November to February and also the same
pericd below the Khane Falls. Above the Khone Falls (Thailand and Lao PDR) this species migrates
upstream at the beginning of the rainy season (May to September) and also around March to May,
downstream migration in the same pericd of upstream migration below the Khone Falls. This species
migrates in schools (a big group of B0-80 fishes). Many fishers observed that during its upstream
migration Pangasius conchophilus swims near the surface. It was also reported that the species lives
in the deep pool areas of the Mekong. During upstream migration at rising waters, it migrates in the
same period as Pangasius bocourti and Pangasius larnaudiei, This species cecurs all year round, but
the period of peak occurrence is mainly at the beginning of the rainy season. Upstream of the Khone
Falls its migration coincides with the cccurrence of plenty of insects. Large sized fish (14-80 cm) oceur
all year round and juveniles (2-10 cm) appear during May to September. From the Khone Falls to
Kandal near Phnom Penh, eggs have been observed from March to August (12 reports), with a peak
around May-June (9 reports). Juveniles (young-of-the-year) are reported from several places along
this stretch. For example, at Kratie, fish of 2 cm appear during June-August. At Kandal, they appear
during July-August. At both places, they appear in peaks of 3 to 5 days. This corresponds with a
spawning time around May lo June and would indicate that spawning eccurred somewhere upstream
between Kratie and Khone Falls, or in the Sesan and Sekong tributaries system. In the Mekong Delta
in Vietnam, 2 cm juveniles appear in June (.9, Thet Net, Can Tho Province; Hong Ngu, Dong Thap
Province). At the end of the year they have grown to about 20 cm. Above the Khane Falls; it was found
that egys are reported from May to August with a strong peak from June to July. Juveniles of 4-6 cm
were reported from two stations, at Chieng-sen district in Ubolratchathani Province, Muang-Mukda
district in Mukdaharn Province and That Phanom district in Nakhon Phanom province, Thailand. Below
the Khone Falls, eggs in the abdomen have been observed from March to July. We have nat yet
identified the breeding grounds of this species



Hypothesis

Pangasius conchophilus spawns in the Mekong mainstream scmewhere between Kratie and Khone
Falls at the beginning of the flood season. When the eggs hatch, the larvae drift downstream until they
are swept out onto floodplain areas in Cambodia and Vietnam. At this time the current in the Tonle
Sap River has reversed and part of the larvae drift up the Tonle Sap and out into flooded areas along
the Tonle Sap River and the Great lake. Therefore, Pangasius conchophilus consists of one
population downstream from the Khone Falls at the Lao/Cambodian border. One or more, distinct
populations live in the Mekong mainstream above the Khone Falls. They spawn during the same
period (i.e. at the onset of the flood season from May to July) at yet unidentilied spawning grounds at
least as far as Chiang Saen near the border between Lao PDR, Thailand and Myanmar. If there is
more than one population, these may overlap to some extent. When the flood waters begin to recede
at the end of the rainy season, the young-of-the-year return to the main river and begin a dispersal
migration upstream from Vietnam and the Great Lake through Cambadia to near the Khone Falls.

= Trey Pra Kchau or Pangasius bocourti (see Figures 8.1 and 8.3)

Pangasius bocourti is very difficult to separate from Pangasius diambal without close examination of
gill rakers (Rainboth (1996); Vidthayanon, personal communication). Therefore, some reports from this
survey may be based on miss-identification with Pangasius diambal.

Migration patterns above and below the Khone Falls of this species are different. Above the Khone
Falls, there is an upstream migration at the beginning of the ficod season from May to September, at
the same time there is a downstream migration below the Khone Falls. In Lao PDR and Thailand P.
bocourti starts the upstream migration in May, when the water level increases and it continues until
September. A fisher from Mukdahan mentioned that the species migrates upstream several limes
every year. Downstream migration has been reported only al one slation, al Sungkon district,
Nengkhai Province, Thailand, from May to September.

In Cambodia and Vietnam, P, bocourti migratés downstream over a six months period, but the main
migratien peried is June-July. Upstream migration takes place in December to February. This species
migrates in small groups of big fish, but the juveniles are present in big groups from May to
September. Small juveniles [4-6 cm) have been observed at That Phanom district, Nakhon Phanom
Province, and Kemmaratch district, Ubolratchathani Province, Thailand, from May to August. Balow
the Khone Falls, we found that juveniles (2-6 cm) are reported at many stations. They appear during
May to September at Thalaborriwat, Stung Treng districts, Stung Treng Province, Sambor, Chhlong
districts, Kratie province, Kruch Chhma, Kossotin, Svay Santho districts in Kompong Cham Province,
Mukkampol district in Kandal Province, Monong Tay district in Kien Giang Province and Tam Nong
district in Dong Thap Province. The period of peak occurrence (juveniles) is mainly in June-July with a
peak of 5-7 days.

There are no ohservation of spawning activity of this species and also no indication of the spawning
habitat. Eggs in the abdomen of the species have been observed from March to August, but the most
fishers reported that eggs are present from April-July.

Hypothesis

P.bocourti maybe spawns in deep pools in the Mekong mainstrearmn somewhere between Kratie to
Khone Falls at the beginning of the flood season and there may be a distinct population south of the
Khone Falls, which spawns in the Sesan tributary system. The larvae drift downstream until they are
swept out onto the floodplain areas in southern Cambaodia/Vietnam. Therefore, P.bocourti consists of

one population downstream from Khone Falls at Lao/ Cambodia border. One or more populations live
in the Mekong mainstream above the Khane Falls. They spawn during the same pericd.

= Trey Po or Pangasius lamaudiel (see Figures 9.1 and 9.4)
According to this survey, the distribution range of Plarnaudiel is from the Mekong Delta all the way

along the Mekong to Chiang Saen, near the border between Thailand, Lao PDR and Myanmar. Above
the Khone Falls, this species is mainly seen during its upstream migration during May to September.
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Downstream migration has been raported only at one station, at Chieng-Khan district, Loei Province,
from May to September. There are many stations, which da not report this species at all.

Below the Khone Falls, P.lamaudiei migrates upstream from November until February. Downstream
migration has been reported at the beginning of the flood season from May to September. This
species migrales in small groups. It is reported to stay in deep pools or in the rocky bottom of the
Mekong mainstream during the dry season. Upstream of the Khone Falls, small juveniles (6-10 cm)
have been reported at Thankhet district, Khammouan Province and Klong Keam district,
Ubolraichathani Province, from June to July. Downstream of the Khone Falls juveniles (2-4 cm)
appear during May to August at Chhloung district, Kratie Province, Kruch Chhma, Kossotin,
Svaysantho districts, Kampong Cham Province, Muk Kampal district, Kandal province, Cao Lanh, Tam
Nong districts, Dong Thap Province and Thot Not district, Can Tho Province. So far, there are no
ohservations of spawning activity and spawning habitat of this species. Eggs in the abdomen of this
species have been observed from March to May.

Hypothesis
F.larnaudiel spawns in deep pools in the Mekong mainstream somewhere between Kralie to Khone
Falls al the beginning of the flood season. When water begins 1o recede at Ihe end of the rainy

seasor, the fish return to the main river and begin a dispersal migration upstream from Vietnam
through Cambodia to near the Khone Falls,

7.__Conclusions

As shown in the result above | would like to conclude the following:

- Different migration patterns are observed above and below the Khone falls.

- Migration pattems are linked to changes water levels.

- Below the Khone Falls individuals of a spacies belong to one single population.
- Spawning takes place in the early flond season.

8. References

Poulsen, A. F. and J. Valbo Jergensen (1888) Survey manual for the use of local fisher's
knowledge in the study of fish migrations and spawning habits. AMFC Technical Report Na 1/99.
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Figures 9.1: Photographs of the species studied (not to scale)
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The migration pattemn of Trey Riel, Henicorhynchus siamensis, in the Mekong
mainstream”

by
Chan Sokheng

Fisheries Officer, Depariment of Fisheries and Counterpart of the MRG/DoF/Danida Fisheries Project in Cambadia

I Introduction

The survey objective is to assess the migration and spawning of economically important fish through
interviews with fishermen, who live along the Mekong River. The infarmation from the interviews will
enable us to better understand the complex nature of the various fisheries found. Henicorhynchus
siamensis is a small cyprinid species, which is very important in the Mekong River fisheries (see
Figure 10.1). It is found in great abundance in large and small rivers. It is also caught in fioodplains
along side the Mekong River. In Cambodia it is the most important fish in the Dai fisheries of the Tanle
Sap River (Lieng et al,, 1995). H. siamensfs is mainly processed for fish paste or dried

2. Methods

The methodology of the migration and spawning study is based on a photo flipchart containing photos
of 168 fish species and survey forms designed by AMFC. These survey forms were used during
interviews with fishers throughout the Mekong mainstream, from Northern Lao PDR and Thailand te
the Mekong Delta in Southern Vietnam. The interviewing program informed the commune/ villages
headmen or chief fisheries officer at any fishing habitat to find old experienced fishers and lo make
appointment with them for interviewing. Al each station at least two groups of fishers about 5-7
persons for one group, Subsequently, the most experienced fishers within these groups wera selected
for individual interviews on more delailed species-specific information (see Poulsen & Jergensen 1989
for more information on the Survey methodology).

The survey was carried out from January to Oclober 1899 by interviewing local fishers from 58
stations distributed along the Mekong and Bassac rivers, The survey range was from Chiang
Saen/Bokeo Provinces on the border between Thailand and Lao PDR in the north to the Mekong Delta
at the confluence with the South China Sea in the South

3. Results and Discussion

Most fishers catch H. siamensis all year round, except al some stations that are close to the sea. The
peak periods are during their upstream and downstream migrations. Fisherfolk who live along the
Mekong River catch fish of sizes between 2 to 20cm long during the peak periods of upstream and
downstream migralions. During upsiream migration, fat content is higher than during the period of
downstream migration. H. siamensis move in schools making their presence easier lo detect.
Migration of H. siamensis in the Mekong River is linked to the migration of other species such as Botia
modesta, F t ; ichthys truncatus. These different species usuzlly migrate
in schools together with H. siamensis.

Below the Khone Falls, H. siamensis migrates upstream fram November to February (see Figure
10.2), whereas above the Khone Falls, it migrates upstream from March to Seplember. It migrates in
response to changing water levels. As floodwaters recede H. siamensis migrates from the flooded
areas back to main river channels, e.g. the Mekong mainstream. Several fishers below the Khone
Falls reported that the peak period of upstream migration for H. siamensis cccurs one week before the
full moon. Above the Khene Falls, migrations appear to be less influenced by the lunar phase. Some
fishers along the stretch from Kratie to the Khone Falls in Cambaodia were able to determine the speed

" Paper edited by A_ F. Poulsen, MRC Assessmant of Makong Fisheries Component (AMFC)
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of migration based on the time it takes for the fish to move between two villages along the river. They
estimated the speed at 16 km per day. This corresponds well with research carried out by the MRC
Fisheries Component for the Management of Freshwater Capture Fisheries of Cambodia (CMFCFC),
which has shown that H. siamensis migrates upstream with a speed of about 17km per day (see paper
by Srun Phallavan and Ngor Peng Bun on page 61).

Below the Khone Falls, H. siamensis migrates downstream from May to September when the water
levels start 1o rise. This corresponds with the peak time for observations of eggs in the fish, i.e. the
peak spawning period is believed to oceur between May to June.

4. Conclusion

Migraticn is usually linked to changes in the water levels. When waler levels start o rise during the
floeding season, fish migrate from the Mekong mainstream to canals and flooded areas. Near the end
of flooding season fish migrate back to the larger rivers. In the Mekong mainstream upstream
migralions occur from November to February and downstream migrations from May to September
(below Khons falls). The patiems of migration described below the Khone Falls differ from
observations made in northern Lao and Thailand, where migrations take place from Movember to
February. This could indicate that a different sub-population Is involved in thal section of the river. It
should be noted that fishers catch this species all year round.

5. References

Lieng, S., C. Yim and N.P. van Zalinge, 1995. Fisheries of C I: The
Bagnet (Dai) Fishery in the Tonle Sap River. Asian Fisheries Science 8 Pp. 255 - 262.

Poulsen, A. F. and J. Valbo Jargensen, 1999, Survey manual for the use of local fisher's
knowledge in the study of fish migration and spawning habits. AMFC Technical Report no.
1/99.
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Figure 10.1:  Trey Riel (Hemicorynchus siamensis)in the Mekong River
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An overview of fish seed supply in three provinces of the Mekong delta region of
Cambodia*®

by
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1. Fisharies Officer and Counterpart of MAG - Rural Extension for Aquaculture Development Project (READ)
2. Former GTA, MRC - Rural Extension for Aquaculture Development Projéct

1. Abstract

Fish and other aquatic animals are vital to the diet of Cambodians, providing 75% of animal protein
intake (Interim Mekong Committee, 1992). While the human population has increased, capture fishery
production is at or near its peak. The development of small-scale aguaculture is seen as the main
method to augment a potential future shortfall of wild fish to improve nutritional intake, while increasing
food security and providing income . To stimulate of ll-scale fish culiure
the Department of Fisheries, several NGO's and development pro]ecls have worked collaboratively to
promote the establishment of local fish hatcheries and nurseries in key provinces.

This paper presents an averview of seed production in Kandal, Prey Veng and Takeo provinces of the
Mekong delta region. There are currently 3 large-, 2 medium- and 8 small-scale hatcheries and 51 fish
seed nurseries in the three provinces. Tilapia (Oreochromis niloficus), silver barb (Barbodes
gonionotus), common carp (Cyprinus carpio) and silver carp (Hypophthalmichthys molitrix) being the
main species being produced. In 1999 a total of 5.5 million fry were produced by hatcheries in Kandal,
Prey Veng and Takeo provinces. All the hatcheries in the region have production constraints and are
operating &t below full capacity.

Extrapolaled estimates indicale that polential demand for fish seed is far greater than current
production capacity of the seed supply centres in the provinces of the Mekong della region. Nursery
farmers can nol access local sources of fry, READ will therefore promote smail-scale hatcheries in the
region to address this constraint,

2. Introduction

Rice and fish are major items in the diet of Cambodian people, with fish providing 75% of animal
protein intake (Mekong Secrstariat, 1892). An expanding population has an increased demand for fish,
though the supply of wild caught fish is at or near its maximum sustainable yield. The development of
small-scale aquaculture is seen as an important way to mest the growing demand for fish, while also
offering improved food security, nutrition and employment and income generation opportunities. The
timely supply of good quality fish seed is vital for aquaculture development.

Fish seed can either be collected from the wild or produced in hatcheries, In Cambodia, snakehead
(Channa spp.) and river catfish (Pangasiancdon hypophthalmus) are the main species collected from
the Mekong River and its tributaries. The total amount of seed collected was 559,000 and 5,060,000 in
1987 and 1998 respectively. Wild seed Is sold 1o intensive commercial pond and cage culture farmers
in both Cambodia and Viet Nam. Collection of wild seed with fine meshed bag nets may damage the
wild fisheries, so efforts have been made to boost hatchery production of fish seed.

In Cambadia artificial spawning was first conducted by Depariment of Fisheries hatcheries, primarily
for restocking of natural water bodies (enhanced fisheries), but aisu for research purpnsas Later, lhe
Department of Fisheries aclively promoted the 1]
nurseries as part of its policy to encourage farmers to culture hsh Therea!ter NGO’E devJeIopmem
projects and the private sector followed the government's lead

* Paper edited by . Griffth, MAG Aural Extension of Aquaculture Development Component {READ).



Initially, NGO's and donor funded development projects distributed free or subsidized fish seed to
farmers to accelerate small-scale aquaculture development in Cambodia. However, repeated
experience showed that when the subsidies ended, very few farmers continued to buy fish seed from
central hatcheries for on-growing. In remote areas poor infrastructure and lack of transport deterred
farmers from travelling to the central provincial hatcheries. The Depantment of Fisheries and NGO's
responded to this constraint by promoting strategically located hatcheries (primary producers) and
nurseries (secondary producers) at the village level in fish seed shortage areas, thereby ensuring
supplies of fish seed over a wider geographical area

In a little over a decade a network of fish seed producers, both hatcheries and nurseries, has been
established for the purpese of stimulating the development of small-scale aquaculture in the Mekong
delta region of Cambodia. This paper presents an overview of the current demand for fish seed, the
status of fish seed supply centres, the fish species produced, production capacities and the problems
and constraints faced by each level of the seed supply network and the channels by which fish seed
reaches grow-out farmers.

3. _Methodology

First a literature review was conducted of reports held by varicus govemnment agencies and NGO's.
Written notification was then sent to all NGO, private and government halcheries and nurseries asking
them to cooperate with the study and to provide preliminary ssed production data. Based upon this
feedback, hatcheries in Cambodia were segregated into 3 groups i.e. small, medium and large-scals.
A formal questionnhaire survey designed to give both quantitative and qualitative data was conducted
for all small- {n = 8), medium- (n = 2) and large-scale (n = 3) hatcheries. However becauss of lime and
budgetary limitations data was collected for a randomly selected sample of 22 of the 51 (43%) fish
seed nurseries in Kandal, Prey Veng and Takeo provinces, The survey was conducted between early
September and late November 1899,

The Rural Extension for Agquaculture Development (READ) project is conducting a long-term
comprehensive pond population survey. Data from 4 out of 10 districts in Takeo, 2 out of 12 districts in
Prey Veng and 3 out of 10 districts in Kandal provinces were used to estimate current and potential
demand for fish seed.

All data was entered and processed using the software programme Statistic Program for Social
Sciences (SPSS). Simple slatistical technigues such as: frequency, percentage, mean, standard
deviation, correlation and multiple regression analysis were used in data analysis.

4. _Results and discussion

Hatcheries producing, less than 50,000 seed, 50,000 — 1,000,000 and more than 1,000,000 were
classified as small, medium and large-scale hatcheries respectively (see Table 11.1). The 3 large-
scale hatcheries (1 government and 2 NGO owned), in the project area are mulliple purpose facilities
built for seed and food-fish production, research, extension and conservation of endangerad species.
One of the medium-scale hatcheries was established by the government and the other one by an
NGO. Both were preducing fish seed and marketable fish. Individual farmers own all the small-scale
hatcheries and nurseries, with financial and technical assistance being provided by NGO's and
development projects.

Table 11.1: The number of hatcheries and nurseries in four pravinces.

Provinces Targe-scale hatchery Medium-scale Small-scale halchery ursery
hatchery
Kandal 1 1 1 | i
Takeo 1 0 4 ] 18
| Prey Veng 0 1 3 ] 19
1 0 0 | A
3 2 8 51




The most common hatchery and nursery species were those that are most easily spawned and
nursed, i.e. tilapia (Orecefiromis niloticus), siiver barb (Barbodes gonionctus), common carp (Cyprinus
carpio) and silver carp (Hypophthalmichthys molitrix), of which only silver barb is indigenous to
Cambodia. The large-scale hatcheries also produced Mrigal seed (Chirrinus mrigala) an Indian major
carp specias, walking catfish and other species. Though constrained by the spawning seasons of the
different fish spacies, the large-scale hatcheries attempt to time peak seed preduction for the main
stocking season between July and August, (Table 11.2). In rural Cambodia ponds are normally
harvested in March and April.

Tilapia was a popular species for all 3 levels of hatcheries (Tables 11.2, 11.3, 11.4 and 11.5) and was
produced almost year round. Other species were most abundant between June and October.

Tables 11.6 and 11.7 show the quantities of fish seed by species produced by large- and medium-
scale hatcheries in 1999, The potential capacity of the large- and medium-scale hatcheries is
astimated to be 7.1 million fry year' In 1999 however the large- and medium-scale haicheries
produced anly 4.8 million fry .. 68% of their potential capacity. A total of 5.5 million fry were produced
by the larga, medium and small hatcheries in the 3 provinces in 1999, Survival rates of fry ranged from
5 - 80% depending on the specific conditions of each hatchery. The biggest constraints to betier seed
survival were 1) mortality during transportation, 2) water supply, 3) a shorlage of skilled technical staff
and 4) a shortage of management expertise and staff

Tables 11.3 and 11.9 show the quantities of fish seed produced and nursed by small-scale haicheries
and nurseries in each province. The quantities of fish seed produced and nursed from small-scale
hatcheries was highest in Takeo (545,782) followed by Prey Veng (126,420) and lastly Kandal (1,000)
province. A similar trend was found for fingerling production with nursery farmers producing the most
fingerlings (195,310). Small-scale nursery tarmars purchased fish seed from halcheries they could
travel to most easily.

Table 11.2: Large-scale hatchery species production timelines

Months

B T[22 456789 [0[i]1z
L ‘ 4

Comman carp | £ |
Silver carp N i [
Mrigal
Silver barb
Big head carp | %

Mad barb | i |
| Walking catfish : | |

[Catia R S R D ST ]

Fish species

Table 11.3: Medium-scale hatchery species production timelines

) Months
Fish species T2 [3[a[5][6 7 [8][09 [z

Tilapia
Common carp 'I | | | | | |
|

Silver carp
Silver barb

Table 11.4: Small-scale hatchery species production timelines

Months
Snctles T Z I A5 [6 [T F [ [W[H[E
Tilapia
| Common carp | ) I | |
Silver carp | | | | | | | |
Silver barb | | | | T |




Table 11.5: Timeline of fish seed ion by species from Il-scale i it

Z Months
5
peoles T2 3[4 [5[6[7[8[8 [wW[n[12
Tilapia
Commen carp | | | 1 J X : [ | |
Silver carp | ] |
| Silver barb | I [ | [ [ [

Large- and medium-scale hatcheries have wider distribution netwerks. Fish seed fram large-scale
hatcheries reaches as far north as Ratanakiri and as far south as Shinanouk Ville. Medium-scale
hatcheries distribute seed within their own province and 1o a few neighbouring provinces. Small-scale
hatcheries distribute their seed within their own district or province.

Table 11.6: Quantities of fish seed produced by species by large-scale hatcheries in 1999

i Number of fry in 1999 Survival rate
Hatchen Fyspecies | potentiar | Aetial | % ~Reason
Toulkrasang station Tilapia 730,000 429,548 | 25 | Paorpond
SCALE project Common carp 720,000 382,760 | 30 | preparalion
(Kandal) Silver carp 100,000 54347 | 45
Mrigal 300,000 54,347 | 35 | Cannibalism
__| Silver barb 250,000 | 184,720 | 50 | High density
Bati station Tilapia 1,000,000 500,000 | 25.| Predators
Government, but Common carp 200,000 | 100,000 | 30
pravicusly under the Mrigal 200,000 | 100000 | 25
NGO PADEK Silver barb 400,000 | 200,000 | 30
Prey Veng) | Sivercarp 200,000 | 100000| 5
Chraing Chamres station | Tilapia 120,000 100,000 | 80 | Predators
Government Common carp 400,000 200,000 | 70
{Phnom Penh) Mrigal 50,000 20,000 | 60
Silver barb 500,000 | 400,000 | 60
Silver carp 400,000 | 300,000 | &0
Bighead carp 100,000 50,000 | 60
Walking
catfish 50,000 20,000 | 80
Mad barb 50,000 20,000 | 80
TAL | 5,770,000 | 3,215,722
Table 11.7: Quantities of fish by species by medi il ies in 1999
. Number of fry in 1999 Survival rate
Haltchery Fiy shecles Potential Actual % Reason
Potamom station Tilapia 1,000,000 650,000 | 50 | High density
MCC Comrmon carp 100,000 70,000 | 30 | Lack of expertise
(Prey Veng) Silver carp 250,000 100,000 [ 85 | staff
Silver barb 150,000 100,000 [ 60 | Cannibalism
Chak Angre fish culture Tilapia 150,000 80,000 | 45 | Predators
enterprise. Governmeant Common carp 80,000 50,000 70
(Phnom Penh) Silver ca 120,000 70,000 | 45
TOTAL | 1,850,000 | 1,120,000

Among the various problems faced by hatcheries are the water supply, lack of skilled staff and
operating budgets, security and predators were the most frequently cited problems. Table 11.10
shows the ranked problems of large-scale hatcheries, where 1 is the most serious and 5 the least
serlous problem. Chraing Chamres and Toulkrasang halcheries both have serious water supply
problems. In addition Chraing Chamres, which is gevernment owned and of ted has an insufficient
operaling budgel. The major problem at Bati station however was predation, though all the large-scale
halcheries stated that poaching was also an issue.
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Table 11.8: Quantities of fish seed produced by small-scale hatcheries in 1998

Preduction | Takeo [ PreyVeng | Kandal | TOTAL
Small-scale hatcheries | 545,782 | 126,420 | 1,000 | &'

Table 11.9: Quantities of fish seed from small-scale nurseries by province in 1999
Production | Takeo | PreyVeng | Kandal | -Phnom Penh | TOTAL
Small-scale nursing | 195310 | 9,110 7,500 | 31500 | 243,420

Table 11.10: Prablems faced by large- and medium scale hatcheries

I i Large-scale hatcheries Medium-scale hatcheries
| Chraing Chamres Chak Angire Potamom
2 5 1 - -
ns! 5 4 4 2 3
technical staif
Insufficiant 1 3 5 3 1
budget .
Poaching and 3 2 3 1 4
theft
Predators 4 2 - -
Transportation - - - 5 2
dificuty
Insufficient = - - 4 5
| broodstock

In addition to common problems faced by large-scale hatcheries, madium-scale hatcheries suffer from
the additional problem of having insufficient broodstock. The Potamom hatchery is located far from a
main road and frv can remain unsold because of transportation difficulties. The hatchery owner
therefore relies on MCC (an NGO) credit to continue operating. Poaching and theft and insufficient
frained staif for breeding and nursing are the main problems at the Chak Angre haichery.

Small-scale hatcheries face numerous problems. Key ones include lack of fish spawning knowledge
and training, poor or insufficient waler supplies, difficulies in purchasing hormone lor induced
spawning and transporting Iry.

In the past the majority of small-scale nurseries received their fry from small-scale hatcheries.
Recently small-scale hatcheries have been unable to meet the increasing demand for fry from small-
scale nurseries, so nurseries have also been purchasing fry from large- and medium-scale hatcheries.
Nursery farmers play an important role in the provision of in-formal credit 1o grow-out farmers. Many
farmers have insufficient cash to pay for their fish seed at the time of purchase and therefore can only
pay for fish seed at harvest time. The provision of credit and the distribution of fingerlings are the two
most sericus problems for nursery farmars,

Today large and medium-scale enterprises charge customers for delivery of fish seed to a customer's
pond, on top of the price of the fish seed. Transportation methods for fish seed differ from place lo
place and from enterprise to enterprise. Fish are normally starved for 24 hours before transportation ta
prevent their faaces from fouling the water and reducing water quality. Fish are transported in jars and
buckets for short distances. Plastic bags and oxygen are used to ensure high survival over longer
distances. Transport modes include bicycle, motorbike, bus and car.

The area of ponds suitable for aquaculture was taken from the on-going READ znnnd population
survey: Under this suwe! there are 3 pond size calegories, namely less than 80 m°, 80 — 1,000 m®
and bigger tran 1,000 m". The present and potential demands for fish sesd were caloulated. Current
demand being defined as demand for fish seed from ponds that are currently stocked with fish or
currently practicing aguaculture, while potential demand refers to demand for ponds that could be
brought under aguaculture. Palential demand was calculated at 2 levels. Level 1 assumes that all
ponds between 80 ~ 1,000 m* are stocked and level 2 assumes that ponds bigger than 1,000 m® are
also stocked. It was assumed that ponds less than 80 m* would not be used for fish culturs. A stacking
rate of 3 fry per square mater is used to calculate the fry demand. Table 11.11 shows that there is a
total area of 1.85 million m® of pond suitable for growing fish in the 8 districts of 32 surveyed to date.



Table 11.12 shows the current and potential demand for fish seed for the 3 provinces in which READ
works. It has been assumed that the numbers and the proportion of small, medium and large ponds in
the un-surveyed districts (23) is the same as the 9 districts that have already been surveyed, to

calculate extrapolated demand.

Table 11.11: Number and area of ponds in the project area by province

Province
Pond type Kandal © Prey Veng ** Takeo =7 TOTAL
Number | Area(m?) | Number | Area(m?) | Number | Aream?j | Number | Area(m?)
Cultured pond 720 | 14,400 225 | 23.426 433 | 124.187 778 | 162,013
<80m? 79 3,555 2,591 91,494 3325 | 199,754 6,095 | 294,803
80- 1,000 m? 625 | 130,625 200 | 30,982 715 | 191,604 8,649 | 353,301
>1000m? 36| 72,000 1 3,500 532 | 870,939 | 569 | 1,046,439
TOTAL 860 | 220,580 3,126 | 149,402 12,105 | 1,486,574 16,091 | 1,856,556

Survey conducted only in 3 out of 10 districts in Kandal province
Survey conducted only in 2 out of 12 districts in Prey Vang provinee
Survey conducted only in 4 out of 10 districts in Takeo pravince

Table 11.11 shows that if all ponds over 80 m* in the READ area were stocked with fish the demand
for fish seed at 17 million fingerlings would be far in excess of the tolal halchery production of 5.5
million fry in 1899,

Table 11.12; Demand of fish seed in the project area by province

[ _Ellwlrme Kandal Prey Veng Tﬂe_ﬂ Total

Current demand 187,629 70278 372,561 630,468
Potential 1 391,875 92,849 575,082 1,059,806
Potential 2 216,000 10,500 2912817 3,139,317
Total demand for surveyed ponds 795,504 173,727 3,860,460 4,829,681
Extrapolated total demand 2,828,459 617,696 13,726,080 17,172,235

§. Summary

A survey of all 3 large-scale hatcheries, 2 medium-scale hatcheries, 8 small-scale hatcheries and 43%
(22 of 51) of small-scale nursing cenires showed the halcheries produced a total of 5.5 million fry and
243,000 fingerlings in 1995. All the hatcheries were operating at below full capacity for a variety of
reasons. Based on extrapolation the current supply of fish seed in the three Mekong Delta provinces is
well below the potential demand. The majority of fingerlings are produced between July to Octaber for
stocking in small-scale aquaculture systems and in particular ponds. Tilapia (Creochromis nilolicus),
siver barb (Barbodes gonionotus), common carp (Cyprinus carpio) and silver carp
(Hypophthalmichthys malitrix) ars the main species produced

Fish seed are distributed not only in the three Mekong Delta Provinces where the large-scale and
medium scale hatcheries are situated, but are also distributed in western and northeastern parts of the
country. Water supply and predators were the two major problems faced by large-scale hatcheries,
while lack of broodstock and trained staff are constraints of medium-scale hatcheries. Generally small-
scale halcheries face a wider range of problems, including insufficient fish breeding skills, poor water
supplies, difficulties in obtaining hormone and fingerling transportation problems. Poor roads and
public transport, long transportation distances and limited experience of seed transportation results in
transportation mortality as high as 30%. The current major problem for nursery farmars is the
insufficient supply of fish fry from local small-scale hatcheries. READ will therefore promote localised
small-scale hatcheries to mitigate this constraint.
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