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Figure 61  The relationship between the mean predicted daily catch rate of a dai unit during the fishing season 
and the flood index (FI) for the TS-GL System.

This response appears to be mediated through the effects of the (FI) on fish growth. Growth variation, 
indicated by mean fish weight responds in the same way having a similar exponent value and therefore 
the same four-fold increase in predicted values from the minimum to the maximum observed flood 
index (Figure 62). This same type of growth response is also evident for the six most abundant species 
(Figure 63).

The model predicts that fish biomass, indicated by the mean daily catch rate of a dai unit during the 
fishing season (October–March), increases exponentially with the (FI) (Figure 61) as follows: 

CPUE = 83.88.e1.6063E–06FI

The Ecology of the Fishery
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Figure 62   The relationship between mean sampled fish weight (all species combined) and the flood index 
with fitted exponential model. Weight = 0.0054e1.231E–06FI  . R2 = 0.59.
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Figure 64   Changes in mean fish weight and the flood index from 1997–98 to 2008–09. 

Figure 63   Mean weight estimates for the six most abundant species in the fishery in December each year 
(corresponding to the end of the flood season) plotted as a function of the flood index.

ANOVA demonstrated that when variation due to the flood index is accounted for, there is no 
significant change in mean weight through time for any of the six species examined. The relatively 
low mean weights observed during the last six years are therefore likely to reflect growth responses to 
below average flood conditions, rather than the effects of increasing rates of exploitation as suggested 
by some workers (Figure 64).
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Figure 65   Fish abundance plotted as a function of the flood index.

No such relationship was evident between fish abundance indicated by mean CPUE for the season, 
expressed as number of fish caught per dai per day, and the (FI) (Figure 65).

Inter-annual fish biomass variation in the TS-GL System indicated by catch rates sampled from the 
dai fishery appear to be growth mediated in response to feeding opportunities dictated by flood extent 
and duration. Mean fish weights for 2004–05 and 2005–06 were consistent with the flood index. 
Therefore, above average levels of recruitment were probably responsible for the very high catches 
observed during these two seasons described in Section 5.4.1. Factors responsible for these high levels 
of recruitment remain uncertain but a campaign by the FiA to confiscate illegal gear, particularly 
during 2003 and 2004, may have been influential (Hortle et al., 2005). The Mekong River Commission 
(MRC) report that sediment inputs, which can influence primary production in the TS-GL System, 
peaked during these two seasons (MRC, pers. comms.). These conditions may have also favoured 
recruitment.
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6.  Summary and Conclusions

The Tonle Sap-Great Lake (TS-GL) system is an integral part of the history, culture, ecology and 
economics of the Mekong region. As well as mitigating floods in Cambodia and Viet Nam, it provides 
a source of raw materials, nutrition, income and livelihoods for upwards of one million people living 
in and around it. The system is of international ecological and conservation importance supporting a 
diverse flora and fauna including 149 species of fish, five of which are globally threatened. The annual 
flood pulse is believed, by some, to be the principle driving force responsible for this productivity and 
diversity, transporting and recycling biolimiting nurtrients and providing diverse ephemeral critical 
habitats.

 Blackfish and whitefish species are the target of industrial, artisanal and subsistence fisheries 
operating in the TS-GL System. The large-scale industrial fisheries are managed through a system of 
fishing lots - demarcated areas of productive fish habitat of up to 500 km2, or positions along migration 
corridors such as the Tonle Sap and other tributaries forming the system. These limited access fisheries 
operate only during the open season (October–May) and typically employ large barrier, bagnet or 
fence type gears designed to divert and/or intercept migrating fish. Artisanal (middle-scale) and 
subsistence (family) fisheries operate in open access areas with a variety of gear types including 
gillnets, seines, bamboo fence traps, cast nets and longlines. The former may operate only during the 
open season, whereas subsistence fisheries operate year-round. Strong competition exists among the 
fisheries to land in excess of 200,000 tonnes of fish each year equivalent to approximately 10% of the 
total quantity of fish consumed in the entire LMB each year.

 The dai fishery on the Tonle Sap, established almost 140 years ago, is an important component of 
the industrial fishery landing approximately 14% of the annual catch taken from the TS-GL System. 
It targets the refuge migrations of a multi-species assemblage of fish as they migrate from the Great 
Lake to the Mekong main channel via the Tonle Sap with the receding floodwaters each year. Up to 
15 rows of stationary trawl nets are set over a 35 km stretch of the Tonle Sap in Kandal and Phnom 
Penh Municipalities, with 1–7 trawl nets or dai units forming each row. Diesel engines have recently 
replaced the traditional hand-powered wooden winches for hauling the nets as frequently as 4 times 
per hour during peak catch rate periods. 

 In addition to its significant socio-economic value both locally and nationally, the dai fishery 
provides a valuable source of data and information to monitor trends in migratory fish populations 
which seasonally utilise the TS-GL System and beyond. Monitoring these trends provides an important 
means to evaluate the performance of fisheries management measures as well as potential impacts 
arising from basin development activities. 
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 Small cyprinids belonging to the Cirrhinus, Lobocheilos, Labiobarbus and Henicorhynchus genera 
form the bulk of the catch landed by the dai fishery. Other species making an important contribution 
to landings are Labeo chrysophekadion, Pangasius pleurotaenia, Puntioplites proctozystron and 
Thynnichthys thynnoides.

 Small species are sold to fish traders either on the floating dai platform or on the nearest riverbank 
for marketing, processing or export. The remaining more valuable medium-sized and large-sized fish 
species including Osteochilus melanoplerus, Pangasius larnaudii, Cyclocheilichthys enoplos and 
Pangasianodon hypophthalmus are often kept alive in bamboo cages suspended below the working 
platform of the dai and sold during the closed season (March–September) when the fish supply is low 
and prices are high. 

 Typical annual operating profit per dai unit is in the region of US$14,000. Annual profit tends to 
decline from the most upstream dai row 15 to row 2 with declining catch rates. Licence fees (both 
official and unofficial combined) paid by dai operators appears independent of their reported operating 
profit. Unexpectedly, the price of trey riel appears positively correlated with supply (landings).

 Under Cambodian Law, the fishery is managed using a closed season together with effort and gear 
size restrictions. Ad hoc surveys of the fishery began in the late 1930s but comprehensive routine 
monitoring programmes did not begin until 1994–95 undertaken by the FiA/IFReDI with support from 
the MRC and the FAO. The survey design has evolved over the 15-year monitoring period mainly 
with changes to survey stratification to reduce sample variance. In addition to changes to the structure 
and stratification of the sampling regime, there has been considerable inter-seasonal variation in the 
sampling effort as measured by the total number of hauls sampled by the data collectors over the 
survey period. 

 The database used to store and process the data collected from the fishery has also evolved and 
been supported by different software platforms. This paper has provided a detailed description of 
the changes that have been made including the full details of the tables providing a useful reference 
document for both IFReDI and others working with the database. Database queries used to extract 
data from the tables have been described in a companion working document (Cambodian Dai Fishery 
Database–Query Reference Manual) held at IFReDI. This Manual contains a range of alternative 
queries that were developed to analyse the data. The alternative queries described in the manual reflect 
different assumptions regarding the structure of the data itself and/or the reliability of certain variables 
such as information on fishing effort. The conclusions drawn from the data generated by the queries 
may differ slightly depending on these underlying assumptions. This variation effectively represents 
"model" or "structural" uncertainty–an additional form of uncertainty in catch estimation that exists 
alongside the statistical uncertainty associated with estimates of parameters using the data. Due to 
ambiguity surrounding the interpretation of the data no single method has been recommended.  

 Catch rates sampled from the dai fishery exhibit considerable spatial and temporal variation. 
Catch rates in Phnom Penh (downstream) are on average less than half the rates estimated for Kandal 
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indicative of a depletion effect on the migrating fish. A Delury depletion model was used to describe 
this depletion response. It predicted that each dai unit removes approximately 2.8% of fish migrating 
through the fishery equivalent to an instantaneous fishing mortality rate, (F) of 1.79 for 64 dai units. In 
other words approximately 80% of fish arriving at the dai fishery are estimated to be caught. 

 However, the non-monotonic decline in catch rates with cumulative effort evident in the depletion 
model suggests that the required assumption of constant catchability may have been violated. This 
might reflect the use of different net mesh size (see Section 5.1.3) and/or non-random sampling effort 
through space and time (Section 3.3). The use of larger mesh sizes would be expected to result in lower 
catch rates and vice-versa.

 Furthermore, the corresponding estimates of fishing mortality generated by this analysis will be 
biased if removals of fish between dai rows by small-scale (artisanal and subsistence) gear were 
significant. Significant lateral migrations of fish from or to adjacent floodplains between dai rows 
would also bias the estimates. Current knowledge of these small-scale fisheries and fish migrations 
routes in the TS-GL System is sparse and poorly documented. This will need to be addressed in order 
to reliably interpret these results.

 If lateral migrations can be ignored, then the estimate of the proportion of the fish removed over the 
range of the dai fishery (regardless of gear type present) would remain unchanged i.e. approximately 
80%. However, the catchability coefficient, (q) for the dai gear and thereby the estimate of the 
instantaneous fishing mortality rate, (F) for the dai fishery would be upwardly biased if removals by 
small-scale gear were significant.

 Most importantly, the estimate of the proportion of fish removed by the dai fishery, and the 
corresponding estimate of the average instantaneous fishing mortality rate (F) during the dai fishing 
season, relate only to the population of fish remaining after exploitation (removals) by other gear 
operating upstream in the Lake including those used by other lot, artisanal and subsistence fisheries. 
They are no estimates for the entire population of fish inhabiting the TS-GL System during a period of 
one year. 

 Water depth and velocity effects on individual dai catch rates could not be detected. In addition to 
depletion effects on the population, the observed spatial variability in dai catch rates may also reflect 
differences in catchability influenced by factors such as bathymetry or other hydrological variables not 
considered here. 

 Whilst no strong evidence was found to suggest that the species assemblage landed by the dai 
fishery varies significantly through the dai rows, some evidence was found to suggest that the mean 
weight of fish landed increases downstream. This may reflect the use of nets with larger mesh size. 

 Fish abundance, indicated by the mean daily catch rate of sampled dai units, exhibits significant 
variation both between and within the six months comprising the fishing season. Catch rates typically 
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peak in December or January and are lowest in October. Catch rates also peak during the second 
quarter of the lunar cycle known as the ‘Waxing Gibbous’ phase. These results indicate that fish 
migrations are strongly influenced by the lunar cycle, and possibly water levels as peak migrations 
typically occur around January or December coinciding with the end of the flood season as also 
suggested by Baird et al. (2003). This pulsed, rather than continuous, form of migratory behaviour 
from the Lake peaking during the second quarter of the lunar cycle was reported as early as the 1950’s 
(Welcomme, 1985). 

 However, it remains uncertain why migrations from the Lake should peak during this period 
particularly when levels of illumination are high potentially increasing the threat of predation by 
sight-feeding predators. For this reason, migrations of European eels (Anguilla anguilla) and lampreys 
(Petromyzonidae) tend to be weaker driving full-moon or moonlit conditions (Wootton, 1990). 
Seaward migrations of coho salmon (Onchorhynchus kisutch) smolts also tend to peak during the 
(dark) new moon phase. In the Tonle Sap however, illumination may not matter as the water is very 
turbid, and predators would be swamped (Hortle, pers comms).

 Lunar phase-related migrations of amphidromous or anadromous species returning to rivers are 
generally interpreted in the context of variation in tidal height than as a consequence of variable light 
intensity (Lucas and Baras, 2001). Historically, tidal influences on the TS-GL System may have been 
significant (see Section 1.1.1). Baird et al. (2003) therefore proposed that stenohaline species including 
small cyprininds may have evolved migratory behaviour to avoid encountering saline intrusions in the 
Mekong mainstream associated with the highest (spring) tides. However, this is hard to reconcile with 
the fact that spring tides occur every 14 days (twice per month), whilst migrations clearly peak only 
once per month.

 There was also evidence that different species migrate from the Lake at different times with a 
general trend toward increasing species richness and diversity from the beginning of the season 
(October), to the middle (November and December), before tailing off toward the end of the season 
in March. Corresponding changes in mean fish weight were also observed peaking in November or 
December and followed by a decline. These patterns may be indicative of larger species migrating 
during the flood recession in November and December compared to other months. There is also 
some evidence that larger individuals of the same species migrate first during the falling water period 
(November and December) followed by smaller juvenile individuals.

 The tendency for both larger species and larger individuals of the same species to leave the Great 
Lake earlier than smaller fish was reported by workers during the 1950s as well as in other tropical 
river systems (see Welcomme 1985 for review). This behaviour is also reported by the dai operators. 
Given that large fish also often fail to leave deeper floodplain pools, Welcomme (1985) suggests that 
depth is a major factor affecting the timing of refuge-seeking fish migrations along with dissolved 
oxygen and temperature.

 The fishery experiences significant spatial, intra- and inter-annual variation in catch rates and 
landings in catch rates and therefore total landings. During the 12 year period for which effort data 
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are believed to be reliable, total catch (aggregated across species) by season has varied from between 
approximately 8,000 and 33,000 tonnes, with a mean of approximately 15,000 tonnes but with no 
obvious trend. Very high catches were observed in 2004–05 and 2005–06. Effort has ranged from 
60 to 68 dai units, again with no obvious trend. The mean weight of fish has shown considerable 
variation during the fifteen year monitoring period, but with no evidence of a continuous monotonic 
decline. Multivariate analyses provided no compelling evidence to indicate that species composition 
has changed significantly through time. Rather changes in species richness appear to reflect changes in 
sampling effects/error.

 The extent and duration of flooding in the TS-GL System each year has a significant effect on fish 
biomass migrating from the Lake indicated by dai catch rates after accounting for variation in fishing 
effort. Relative fish biomass increases exponentially with the index of flood extent and duration 
exhibiting a four-fold increase across the observed range. This response appears to be mediated 
through the effects of the flood index on fish growth, rather than on recruitment. 

 Observed mean fish weight for 2004–05 and 2005–06 were consistent with those predicted 
(expected) for the flooding conditions. Therefore, above average levels of recruitment were probably 
responsible for the very high catches observed during these two seasons.

6.1. Management Implications

This paper represents the first attempt to compile and analyse the available data and information 
about the Cambodian dai fishery in a single document. It therefore serves as an important reference 
document for present and future workers involved in the management, monitoring and administration 
of the fishery. It also contains new insights into the ecology and dynamics of target fish populations 
important for their management.  

 The paper has attempted to place the dai fishery in the wider context of the fisheries of the 
TS-GL System, Cambodia and regionally. This has served to illustrate that whilst the dai fishery is 
the focus of most fisheries monitoring and evaluation efforts in Cambodia, it is not the only, nor most 
significant, component of the entire TS-GL fishery. Other components with which it interacts and 
competes with, particularly the other lot, artisanal and subsistence fisheries, are also significant and 
therefore should be considered. 

 Like the lee trap fishery in southern Lao PDR, it is likely that the dai fishery became a focus for 
intensive monitoring because it targets fish migrations through a ‘bottleneck’ giving rise to high 
sampling efficiency and the prospect of accurate population estimates owing to the relatively large 
proportion of the population that can be sampled over short periods. Adding to this, attempts to 
monitor other lot fisheries have failed in the past because neither lot operators nor officials were 
prepared to cooperate. Attempts to monitor the other, more dispersed, sectors of the fishery 
(i.e. middle-scale artisanal and family fisheries) also failed owing to a lack of institutional capacity. 

Summary and Conclusions
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 In spite of this restricted focus, the monitoring efforts directed at the dai fishery have generated the 
only continuous long-term data set for an inland fishery in Cambodia–and one of the only two in the 
Mekong Basin–the other being for the Lee trap fishery. 

 Analyses of indicators estimated from this data set have been informative for policy and 
management evaluation, revealing little or no compelling evidence of changes in the abundance, 
biomass, size or diversity of migratory fish populations that seasonally utilise the TS-GL System 
and beyond often over distances of more than 600 km (Baird and Flaherty, 2004; Poulsen et al., 
2004 and Adamson et al., 2009). Furthermore, the time series of these indicators have also equipped 
managers with an important baseline against which to monitor any impacts of management and basin 
development activities.

 A key finding of this research is that inter-annual variation in the biomass of the multispecies 
assemblage targeted by the fishery (and hence landings) can be largely explained by flood duration 
and extent effects on fish growth. Fish growth, indicated by mean fish weight, increases exponentially 
with the flood extent and duration described here by the ‘flood index’. Presumably food resources and 
available feeding time increases with the flood index, or competition for food resources is less intense 
during larger, longer floods (Halls et al., 2008). 

 This response has been modelled, allowing predictions to be made of how the relative biomass 
of the multispecies assemblage targeted by the fishery (and hence catches) are likely to vary under 
different flooding conditions whether natural or modified as a consequence of climate change and/
or water management projects in the Basin. Owing to the highly migratory nature of the target fish 
species, these predicted hydrological responses may be observed over large distances, affecting 
fisheries and piscivorous fish populations beyond the immediate vicinity of the system.

 The unexplained variation in the model may well reflect variation in recruitment to the system each 
year in addition to variation in fishing effort (mortality) applied by the other important fisheries within 
the TS-GL System or over the migratory range of the target species, reinforcing the need for more 
comprehensive monitoring programmes (see below). These results also urge caution when monitoring 
mean fish size as a proxy for rates of exploitation in the TS-GL System and other highly fluctuating 
environments.

 By applying depletion model theory, this research has provided the first estimates of the proportion 
of fish removed over the range of the fishery, dai gear catchability (efficiency), and dai fishing 
mortality rates subject to a number of assumptions described above. These results are an important first 
step towards understanding, and thereby controlling if necessary, the relative sources of fishing effort 
(mortality) over the migratory range of populations of important species of fish. Additional studies 
and monitoring programmes will be necessary to determine the validity of the assumptions underlying 
these estimates and to quantify the spatial distribution of the remaining sources of fishing mortality in 
the TS-GL System and beyond (see below). 
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6.2. Recommendations

6.2.1.  Monitoring fisheries resources in the TS-GL and beyond

The dai fishery monitoring programme has provided a relatively efficient means of obtaining valuable 
data and information about the ecology, variability and long-term trends in migratory fish populations 
that seasonally utilise the TS-GL System for fisheries policy and management purposes. However, it 
is not a panacea for all information needs because of the characteristics of the dai fishery including its 
interaction with other important fisheries.

 Characteristically, the dai fishery targets only migratory whitefish species and therefore does not 
provide any information about valuable blackfish species that inhabit the TS-GL System year-round. 
Moreover, whilst located in a migration corridor or bottleneck, the dai fishery effectively operates 
only over an area spanning approximately 35 km of the Tonle Sap. Without detailed knowledge of 
the migratory range of the species targeted by the fishery and their population structure it is uncertain 
over what geographical scale information generated by monitoring the dai fishery applies. Monitoring 
other fisheries that target these stocks is also necessary to understand, and thereby control, if necessary, 
sources of fishing effort (mortality) over the migratory range of populations of important species of 
fish, as well as to provide other important catch-related data.

 Its interaction with other fisheries exploiting the TS-GL System also makes it difficult to interpret 
variability or long-term trends in the dai (or any other) fishery without assuming that effort has 
remained relatively static over the period of interest. This might not be unreasonable if the large-scale 
barrier and fence traps common in TS-GL System and in other bottlenecks over the migratory range of 
stocks exert the greatest overall effort (fishing mortality) since their effort remains largely unchanging. 
However, effort exerted by the artisanal and subsistence fisheries may be significant and variable in 
response to fish abundance or may have increased with population growth. At the same time, many 
fish populations will never enter the TS-GL System and therefore never be vulnerable to capture by the 
dai fishery or others operating in the system. 

 These characteristics combine to make it impossible to rely solely on the dai fishery monitoring 
programme to meet all the information needs of managers and policy makers. Consideration should 
be therefore given to establishing additional monitoring programmes to supplement the data and 
information currently generated by the dai fishery monitoring programme. 

 Detailed recommendations for these additional monitoring programmes including the statistical 
aspects of their design lie outside the scope of this paper and will depend largely on the information 
needs of the FiA and other major stakeholders reflecting the country’s and regional fisheries policy 
and development priorities. A consultative process with these stakeholders will therefore be necessary 
to develop programmes that meet their data and information needs. Useful guidelines to support this 
process are described among others by FAO (1999) and Halls et al. (2005).

Summary and Conclusions
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 However, on the basis of the findings described in this paper, future programmes should attempt to 
sample basic statistics (catch by species and effort by gear type) from the major sectors of the fishery 
(lot fisheries, artisanal and subsistence fisheries) stratified by major habitat type. Estimates of the total 
number and size of gear within each sampling stratum could be used to raise catch rate samples and 
effort census to total estimates, and to standardise effort across gears to account for differences in their 
catchability (Gulland, 1983). Mapping the results would help to identify where management efforts 
to control fishing mortality might best be targeted. Data generated by this type of survey would also 
help to improve understanding of the migratory behaviour of fish in the TS-GL System and elsewhere 
and provide estimates of total catch weight and value by species for economic valuation and for 
environmental impact assessment purposes.

 These efforts might begin in the TS-GL to complement the existing data and models for the dai 
fishery and to test the validity of the assumptions described above before extending to other locations 
in the country depending on available resources and capacity.

6.2.2.  Recommendations to improve the existing dai fishery monitoring programme 

In addition to these supplementary monitoring activities, the following recommendations are made to 
improve the existing dai fishery monitoring programme. 

 There is evidence of considerable variation in sampling effort between the dai rows. This is 
significant from a survey design (and total catch estimation) perspective because of the apparent 
decline in catch rates from the most upstream row 15 to row 2 which is believed to reflect the 
depletion of fish as they pass through the fishery. Disproportionate sampling effort directed towards 
the most upstream dai rows in any given year could therefore generate unrepresentatively high sample 
catch rates for the entire fishery and corresponding total catch estimates. The current programme 
should therefore be reviewed by a qualified statistician specialising in survey design to maximise 
the accuracy and precision of estimates of catch and effort, and to allow for valid inter-annual 
comparisons of estimates of total catch, effort, and fish biomass indicated by dai catch rates, given the 
available resources.
 
 Reasons for apparent longitudinal differences in species size, diversity and composition between 
upstream and downstream locations remain uncertain but differences in dai net mesh size and the 
capacity of survey teams to correctly identify species between upstream and downstream locations 
may be important. These differences might account for the unexplained variation in the depletion 
model and observations of species composition through space and time. It is therefore recommended 
that greater effort be given to accurately recording net mesh size for each sampled haul. The ability 
of enumerators to correctly identify species should also be checked and training provided where 
necessary.
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 Whilst numerous database queries have been written for the purposes of the analyses described in 
this paper, it is recommended that ‘reports’ be programmed using the existing software platform to 
automatically generate basic information in the format that is routinely required by the FiA and the 
MRC for monitoring and evaluation purposes.

6.2.3.  Further research

The relative contribution of the upstream versus adjacent floodplain sources of fish to dai catches 
needs to be investigated to determine the reliability of the estimates of the proportion of migrating fish 
removed by the dai fishery and the corresponding fishing mortality rate estimates. An expansion of 
survey activities to gear targeting fish migrations through channels connecting adjacent floodplains to 
the Tonle Sap (downstream of Kampong Tralach) during the open season would provide useful data 
for this purpose.

 Efforts to establish the migratory range of the target species targeted by dai fishery would 
determine the geographic extent over which any management measures or modification to 
hydrological conditions in the TS-GL System are likely to propagate to add to recent work (see Halls 
et al. in press).

 Analyses of the length frequency data sampled from the fishery might also provide further insights 
into the population dynamics of the species targeted by the fishery including growth, mortality and 
recruitment. 

Summary and Conclusions
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8.1. Dai Fishery principal data tables (Cans and Ngor 2006)

Table 26  tbl_MainWi&Dos

Name Type Description
DOC Text Document number of the original paper record , number of the data page (per month)
DAY Number Number of the day of the month
MONTH Number Number of the month
YEAR Number Year
Date Date/Time Concatenation of Day, Month and Year
GearCode Text Gear Code, linked with the Gear list table
Number of haul Number Number of haul per day
Sampled weight Number Total weight of the sample
TotalWeight Number Total weight of the haul
Recorder Text Recorder name
StratumNum Number Identification of the strata: 1 Phnom Penh, 2 Kandal, and 3 both of them.
SKIPPER Text Name of the skipper or No of the Dai unit/ no of row ( No of row (=dai)/Letter of 

unit in a row, ex: 12E = dai number 12, 5th bagnet.
SizeDai Number Size of the dai in meters
Meshed Text Meshed use
NOSP Number Number of people working at the dai station
TOTV Number Total value of the sample ( SampledWeight*TOTP) ( * 1,000 riels )
TOTP Number Weighted average of the sample price ( * 1,000 riels)
TOTN Number Total number of individuals in the sample

Table 27   tbl_SpeciesWin&Dos

Name Type Description
DOC Text Document number , number of the data page ( per month) foreign key from Main table
Date Date/Time Date foreign key from main table
GearCode Text Gear code key from main table
StratumNum Number Stratum number, foreign key from main table
Khmer name Text Khmer species name
Catch Number Weight of this species (kg)
Value Number value of the catch = catch* price
Price Number value ( *1,000 riels) per kg
FishNumber Number Number of individuals of that species
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Table 28   tbl_Effort

Name Type Description
StratumNum Number Stratum number
GearCode Text Gear code
Recorder Text Recorder name
Date Date/Time Date
month Number Month
year Number Year
Active Gear Number Number of active gear
Active Day Number Number of active days

Table 29   tlkp_SeasonYear

Name Type Description
MONTH Number Month
YEAR Number Year
Season Text Fishing season

Table 30   tlkp_GearCode

Name Type Description
Gear Code Text Code of the gear
Gear name Text Name of the gear

Table 31   tlkp_Species

Name Type Description
Code in form Number Code of the species in the field data entry form
Merge for form Text Concatenation of the Khmer name and the code
MFD CODE Number MFD, 2000 corresponding code
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Table 32   lkp_SpeciesStandard

Name Type Description
SpeciesNo Number LEK number 1–193 was missing 65,176,192 (190 species), plus new nos. added for new 

AMCF databases
SpeciesCode Number from Dai data entry form
lngSpeciesCode Number MFD species code. 2–1323, total 924, numbers > r 1323 added arbritarily
txtSpeciesName Text Species Name in MFD
TAXON Text Taxa used for analysis, can combine species by user depending on the data
Family Text Family
Fish or OAA Text Fish or other aquatic animal
txt Habitat Text
txt Indigenous Text Indigenous, Exotic
BlackWhite Text Black, White, Estuarine, Marine
Feeding Simple Text Simplified feeding category
CommEnglish Text English Name
KhmerName Text Khmer Name
Vietnamese Text Vietnamese Name
Lao Text Lao Name
LocalName Thai Text Thai Name
boolInclude Yes/No Included in LEK survey
GenusMnS Text Migration survey genus name
SpeciesMnS Text Migration survey species name
MFDGenus Text MFD genus name
MFDSpecies Text MFD species name
Logbook Yes/No In drop-down list for data entry
Feeding Text Feeding category
Comment Text Comment on the names used
memFeeding Memo Notes on feeding from MFD
txtSpeciesStatus Text Indicate the status of the species (Questionable, Exclude, Expected or Confirmed)
Cambodia Text Indicates if the species occurs in Cambodia, Source (Rainboth, 1996)
LaoPDR Text Indicates if the species occurs in Lao PDR, Source (Kottelat)
Thailand Text Indicates if the species occurs in Thailand, Source (Chavalit)
VietNam Text Indicates if the species occurs in Viet Nam, Source (Kottelat and Yen)
Yunnan Text Indicates if the species occurs in Yunnan (China) (Dr Chen)
Rainboth Text Indicates if this species included in Rainboths field-guide
OldGenusRainboth Text Generic name of the species as used in Rainboth field-guide
OldSpeciesRainboth Text Specific name of the species as used in the Raimboth field-guide
memGlobalOcc Memo Remarks on the global distribution of this species
memMekongOcc Memo Remarks on the occurrence within the Mekong basin
memHabitat Memo Information on habitat
txtDryHabitat Text Typical habitat where the species can be found during the dry season
txtFloodHabitat Text Typical habitat where the species can be found during the flood season
MaxLenFemales Text Maximum length for females; note this was always > for males
txtMaxTypeFem Text Type of length measurement
Reservoirs Text Recorded in reservoirs, man-made
Swamps Text Recorded in swamps
Lakes Text Found in lakes
Floodplain Text Recorded on floodplains
Brackish Text Recorded in brackish water
Estuaries Text Recorded in estuaries
Marine Text Recorded in the sea
Anadromous Text Known anadromous - ascends rivers from the sea to breed
Catadromous Text Known catadromous - descends rivers to estuaries or the sea to breed
Potamodromous Text Known potamodromous - migrates within rivers to breed
Limnodromous Text Known limnodromous - migrates within lakes to breed
Oceanodromous Text Known oceanodromous - migrates in the sea to breed
Amphidromous Text Known amphidromous - moderates up or downstream to breed
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