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Abstract – Fish biodiversity on Hau (Bassac) riv
er was investigated to assess the status of species
composition and fishing by fishing gears during a year. Sampling was implemented monthly at the upper part
(An Giang province), middle part (Can Tho City) and lower part (Soc Trang province) of Hau River using
trawl net as main sampling gear. Additionally, fish composition was also recorded from four other most
popular fishing gears including cast net, gill net, fixed net and hook operated in the study sites. Fish species
composition was determined by fishing gears and their abundance (CPUE) was calculated only from the
main sampling gear (trawl net). The results showed that a total of 176 fish species belonging to 16 orders and
49 families was recorded. Perciformes was the most abundant group with 51 species followed by
Cypriniformes with 46 species. The number of fish species was decreasing from upper part to lower part.
Trawl net was considered the most destructive gear as up to 145 fish species caught by this device, followed
by gill net with 98 species, fixed net 75, cast net 57, and hooks 16 species. CPUE was very low ranging
from 0.53 kg.ha−1 h−1 to 26.30 kg.ha−1 h−1. Higher CPUE was recorded at lower part in compared to upper
part and middle part, and at dry season in compared to rainy season. Regulation on fishing gears, fishing
ground and season should be taken into consideration to protect and conserve the resources.
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1 Introduction

The Mekong River has the second highest biodiversity of
any river after Amazon with more than 1000 fish species
recorded (Coates et al., 2005; Baran, 2010). Over more than
4000 km, Mekong River runs through 6 countries starting from
Tibet and ending to the East Sea in the Mekong Delta where it
splits into the Bassac andMekong rivers (as Hau and Tien river
in Vietnamese, respectively). A number of studies have
investigated fish biodiversity and fishing status on the Mekong
River basin (Valbo-Jørgensen et al., 2009; Nakano et al., 2012)
and Baran (2010) also showed the changes in fish biodiversity
and fisheries status along the length of the whole Mekong
River. Such diversity has made theMekong River an extremely
important source of food for more than 70million people living
along the river. However, overexploitation, pollution, habitat
alternation, upstream dam construction and other factors have
caused serious reduction in fish biodiversity and productivity,
especially in the lower basin of the river (Coates et al., 2005).
Many economically important and endemic fish species have
become endangered species and been increasingly proposed
for protection and conservation. Poulsen et al. (2004)
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mentioned 40 important fish species in the Mekong lower
basin of which 7 species are endemic and 3 further species are
endangered to the point of extinction. Tenualasa thibaudeaui,
Cirrhinus lobatus, Hampala dispar, Pangasianodon gigas,
Puntioplitas falcifer, Probarbus jullieni and Aaptosyax gypus
are important endemic species for requiring protection. The
authors also warned of the likely disappearance of 3 species
including Laotian shad (Tenualasa thibaudeaui), Isok barb
(Probarbus jullieni) and Giant catfish (Pangasianodon gigas).
Coates et al. (2005) showed the most destructive fishing gear to
be the bag net or Dai that can capture 40 species in a single
catch.

Hau River, also known as Bassac River, is the largest
branch of the Mekong River with a length of 226 km, the river
flows through 4 provinces in the Mekong Delta (MD)
including An Giang (river length 104 km), Can Tho (48km),
Hau Giang (15 km) and Soc Trang (59 km). However, the
substantial aquatic resources, which contribute considerably to
the freshwater fishery production of the region, has been
shown to be declining (Berra, 2001; Pitcher and Hollingworth,
2002; Nguyen et al., 2007). A study conducted in the upper
part of the river (An Giang province) revealed that 7 species
had an endangered status and could not be regularly
encountered including Pangasianodon gigas, Pangasius
sanitwongsei, Dasyatis laosensis, Pristis microdon, Chitala
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Table 1. Sampling sites on Hau river.

Sampling zones Sampling sites Coordinates Notes

An Giang (upper part)

Khanh An 10°56.0530

105°06.5350
Freshwater year round

Vam Nao 10°33.3420 105°18.7810 Freshwater year round

Can Tho (middle part)
Thot Not 10°12.2570 105°35.9830 Freshwater year round
Ninh Kieu 10°03.2190 105°47.5330 Freshwater year round

Soc Trang (lower part)

Dai Ngai 09°44.1610 106°04.4480 Freshwater in the rainy season and brackish
water in the dry season

Tran De 09°30.0140 106°12.8270 At the river mouth, more brackish water
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blanci, Tenualosa thibaudeaui, and Orcaella brevirostris
(Nguyen et al., 2007). Although there are studies on fish
composition in Hau River, there is no information on the status
of the fisheries. Little is known about the types of fishing gear,
or their impacts for example catch composition or catch per
unit effort by gear in the Hau River.

The aim of this study was to investigate diversity and
fishing status of fish on the Hau River to provide an important
baseline for proper monitoring and managing the resources in
the Bassac River, lower Mekong river basin to further
biodiversity conservation steps in this important part of the
Mekong River basin.
Fig. 1. The selected sampling sites on Hau River.

Fig. 2. Morphological parameters used to measure for species
identification.
2 Methods

2.1 Sampling sites

Along Hau River, 3 main zones were selected for sampling
including An Giang (upper part)-the border to Cambodia, Can
Tho (middle part) and Soc Trang (lower part) � the river
mouth. At each zone, 2 sampling sites were chosen as depicted
in Table 1 and Figure 1.

2.2 Sampling methods

Fish samples were directly collected by trawl net which
was operated regularly on the monthly basis at the 6 sampling
sites in the full moon period. The trawl net with a length of
10m and smallest mesh size at the end part of 1 cm was
designed with an iron frame of 0.5m high and 3.5m wide and
dragged over the bottom of the river for approximately 20
minutes at a rate of 4–5 km h−1. In addition to direct sampling,
fish were also collected from other fishing gears including
trammel nets, fixed nets, lift nets and line-hooks which were
being operated at the same time in the surrounding area. The
sample collection from other gears was conducted monthly on
the same day as the direct sampling for each site and
determined fish composition or diversity solely. Fish were
preserved on ice during transfer to the laboratory of College of
Aquaculture and Fisheries, Can Tho University for analysis.

All fish specimens were morphologically measured with
total length and standard length and number of dorsal fin,
pelvic fin, pectoral fin, lateral scale (Fig. 2) was counted. Based
on these parameters, identification of fish species was made
using common taxonomic keys such as Vuong (1954–1955),
Nguyen (1991), Truong and Tran (1993), Rainboth (1996) and
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Tran et al. (2013). The conservation status of each fish species
was assessed using the IUCN Red list (IUCN, 2019).

Total number of fish species was determined and
comparison of fish composition was made for each zone.
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Table 2. Indices of fish community structure by trawl net in HAU River.

Sampling zones No. of species No. of family Shannon Weiner index (H0) Evenness (J)

Upper part 104 33 4.33 0.93

Middle part 81 28 4.08 0.93
Lower part 82 33 4.10 0.93
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Number of fish species was recorded for each type of fishing
gear to determine the most destructive one. Fish abundance at
different zones was estimated using trawling catch per unit
effort (CPUE, kg ha−1 h−1).

The Venn diagram, which was used to find out the shared
species among sampling areas and among fishing gears, was
conducted by Draw Veen Diagram online tool (http://
bioinformatics.psb.ugent.be/webtools/Venn/).

All statistical analyses were performed in the R-
environment (https:// www.r-project.org) unless otherwise
indicated.
3 Results

3.1 Fish diversity on Hau River

A total of 176 species belonging to 16 orders, 97 genera
and 49 families were recorded at three different sampling
zones across the Hau River. A list of species recorded at each
zone of Hau River is provided in Table A1. Highest number of
species was found in the orders of Siluriformes, Cyprini-
formes, and Perciformes, accounting for 19.77, 25.99 and
28.81% of the total number of species found, respectively
(Fig. 3A). The species number decreased from the upper part to
the lower more saline estuarine zone. In the upper part, a total
of 134 species belonging to 13 orders and 38 families were
found; the middle part was characterized by 111 species
belonging to 12 orders and 36 families. Lower number of fish
species was recorded in the lower part with 104 species
belonging to 11 orders and 40 families. The species number in
the three most common orders changed according to zones.
The proportion of the total number of species was greatest in
the Cypriniformes in the upper (31%) and middle (32%) zones
of the river but Perciformes dominated in the lower zone
(40.38%) (Fig. 3B–D).

The Shannon-Weiner diversity index of fish in the upper
part, middle part and lower part of Hau River estimated using
only trawl net catches demonstrated a strong relationship with
overall species richness. Mid part had a lower fish diversity
index (4.08) as compared to upper (4.33) and lower part (4.10)
as shown in Table 2. A high species evenness index (0.93) was
found across all the sampling zones of Hau River.

Among the recorded species, 25 species are commercially
exploited and economically valuable. One endangered
species Isok barb Probarbus jullieni Sauvage, 1880 (Cyp-
riniformes) was recorded in both upper part and middle zones
of the river; but six vulnerable species including small scale
mud carp Cirrhinus microlepis Sauvage, 1878, Cosmochilus
harmandi Sauvage, 1878, siamese algae-eater Gyrinocheilus
aymonieri Tirant, 1883 (Cypriniformes), four-barred tiger fish
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Datnioides quadrifasciatus Sevastianov, 1809, spotted ar-
cherfish Toxotes chatareus Hamilton, 1822 (Perciformes),
and laotian shad Tenualosa thibaudeaui Durand, 1940
(Clupeiformes) were rarely recorded. Alien species including
sucking fish or vermiculated sailfin catfish (Pterygoplichthys
disjunctivus Weber, 1991) and pirapitinga (Piaractus bra-
chypomus Cuvier, 1818) were found in most areas of the
river.

The Venn diagram shows that 58 species were found in all
3 sampling zones, representing 32.95% of the total species
found in the Hau River (Fig. 4A). Of the species unique to a
zone, 21 species (11.93%) were found only in the upper zone,
6 species (3.40%) in the middle zone and 34 species (19.32%)
only in the lower zone. The most vulnerable species to
capture were those five species caught by all five fishing gears
including Puntius orphoides Valenciennes 1842 (Cyprini-
formes), Ompok bimaculatus Block 1794, Micronema
bleekeri Bocourt 1866, Pangasius larnaudii Boucourt
1866, Pangasius macronema Bleeker 1850 (Siluriformes)
(Fig. 4B). Trawling caught the highest number of species (145
species) and highest number of unique species captured (55
species). Gill net caught the second highest number of species
(98 species) of which 17 were unique species caught,
followed by cast net, fixed net, and line-hook. The
endangered species Isok barb or Jullien’s golden carp
Probarbus jullieniwas caught by only gill net. The vulnerable
species, spotted archerfish Toxotes chatareus was captured by
trawl net, gill net and cast net; Cosmochilus harmandi and
four-barred tiger fish Datnioides polota were caught by only
trawl net; small scaled mud carp Cirrhinus microlepis was
caught by trawl net and gill net, and siamese algae-eater
Gyrinocheilus aymonieri and laotian shad Tenualosa thibau-
deaui were captured by only gill net.

3.2 Seasonal patterns in fish abundance (CPUE)

Highest abundance of fish was evidenced by highest
CPUEs in periods of December and January in the lowest
estuarine zones where 26.3 and 22.4 kg ha�1 h�1 obtained
respectively (Fig. 5). Greatest fish abundance was also
recorded in January in the upper and middle zones, with
20.3 and 10.5 kg ha�1 h�1 caught, respectively. Fish abun-
dance was consistently greater in the lower zone with mean
abundance of 5.04 kg ha�1 h�1, compared to the middle
(0.53 kg ha�1 h�1) and upper (1.59 kg ha�1 h�1) zones.

Mean abundance was higher in the dry season (November
to April) than in the rainy season (May to October) at all zones.
Lowest mean CPUE (3.26 kg ha�1 h�1) was found at the upper
part in the rainy season, and highest mean CPUE (15.52 kg
ha�1 h�1) was at recorded in the lower zone in the dry season.
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Fig. 3. The proportion of the total number of species by order of fish in the Hau River. A Overall, B Upper part, CMiddle part, and D Lower part.

Fig. 4. The Venn diagrams showing the unique and shared species between different zones (A) and fishing gears (B).
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4 Discussions

The Mekong River basin is known for its richness in fish
diversity but the total number is complicated by rare species
and because of the un-surveyed areas and the marine species in
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the lower river (Valbo-Jørgensen et al., 2009). Vidthayanon
(2008) listed 461 fish species in the pictorial book of the
Mekong Delta. Wider research conducted by Valbo-Jørgensen
et al. (2009) recorded 924 species (898 indigenous) on the
Mekong Fish Database. Those species belong to 24 orders and
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Fig. 5. CPUE estimated throughout the year by trawl net in 3 sampling zones on Hau River.
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87 families that may exceed most other rivers in the world.
Within the Mekong Delta, Tran et al. (2013) reported 322
species belonging to 77 families in a survey that covered all
types of water bodies or ecosystems in the Mekong Delta,. The
scope of the present study was much narrower focusing on
only five main fishing gears deployed in the mainstream of the
Hau River and explains the lower number of species (176
species) found. However, the composition of fish in this study
was consistent with other studies in that the most abundant
orders found in the rivers are Cypriniformes, Perciformes, and
Siluriformes.

Fish species compositions in three zones in this study were
broadly similar, with the greatest similarity found between the
middle part and upper part or lower part. The greatest number
of unique species were found in the lower and upper parts, was
34 and 21 species, respectively and is probably explained by
salinity effects between the complete freshwater upper part and
more brackish water lower part. Vidthayanon (2008) identified
over 160 freshwater species which were the major populations
in the upper zone and 89 freshwater fish species that can
tolerate brackish water and live within the estuary in the
Mekong Delta. Some 80 marine fish species may also occur in
the estuary of the Mekong Delta (Vidthayanon, 2008),
although Valbo-Jørgensen et al. (2009) reported only 47
marine species in the Mekong Fish Database.

Fisheries vary greatly from region to region, depending on
the availability and access to markets. In areas with more
abundant resources and greater human populations such as the
delta area of Viet Nam, fishery is likely to be the most heavily
exploited (Hortle, 2009). Local people in the area have been
transferred experiences from generation to generation as to
which of the many different fishing methods can be used to
catch fish from the rivers, small channels, wet-land areas or
even on the rice fields (Deap et al., 2003). Most of fishing gears
and fishing activities are of traditional design and manufac-
tured with extensive use of local material (Welcomme, 2001).
There are hundreds of fishing gears belonging to 16 main
groups typically used in the Mekong River (Claridge et al.,
1997; Deap et al., 2003; Nguyen et al., 2006). The most
popular methods, therefore, are operated at small-scale and
household level with the involvement of all ages and genders.
The low cost of most fishing gears, plus the part-time nature of
most fishing, promotes great flexibility in the fishery. The
number of people engaging inland fisheries can expand and
contract very rapidly in response to natural variations in fish
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abundance by seasonal. Secretariat (1992) pointed out the
continuing weak information base, the unreliability of official
statistics based on estimates of commercial catches, and lack of
data on artisanal fisheries, which might be contributing an
unmeasured 80–95% of total catches. The seasonal nature and
underreporting of catches presents many difficulties for
research and could have had considerable impact on past
studies. The scope of this study was focused on the mainstream
of the Hau River with the main fishing gear� trawl net and the
four gears with only species diversity information purposes.
Those fishing gears can be considered as common commercial
fisheries that do occur in rivers, and particularly in the lower
Mekong basin. Trawl net is the only gear that can be moved to
catch fish along the river while the others are more sedentary.
This advanced characteristic in a combination with smaller
average mesh size explain its effectiveness in fishing. As a
consequence, up to 145 fish species regardless of others were
caught as compared to the other gears which caught much less
species. However, ecologically this is considered a devastating
and destructive gear to the resources, especially when
electricity is embedded. Trawl nets are listed as destructive
and illegal fishing gears in Cambodia and Laos and legally
prohibited (MRC, 2017). Trawl nets are used commonly in the
mainstream and large tributaries of the Hau River. Most of
them are unfortunately associated with electricity (per.
communication) that can damage seriously the resources.
After trawl nets, gill nets, especially trammel nets are of
destructive gear too. In a study on assessment of gill nets and
other fishing gears used in the Mekong river between Kratie
and the Laos border, Cheng and Nam (2011) revealed that gill
nets are commonly used in the region and their targets are the
migrating fish and even dolphin. This also explains why gill
nets are the second fishing gear catching more fish species right
after trawl nets. Regulations on proper use of these fishing
gears together with seasonal should be strongly concerned and
monitored by the local authority.

Similar results from the studies of Baran et al. (2005) and
Ngor et al. (2006) demonstrated that typically around 10
species would make up to about 60–70% of the total catch by
weight, although the number of species caught could be up to
200 species. The CPUE in the region has been declining even
as the total catches continue to increase with the intensifying
fishing pressure (Welcomme, 2001). Declining CPUE has
happened not only in the Hau River area but also throughout
the Lower Mekong Basin (Phan et al., 2002; Hortle and
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Fig. 6. Boxplot for the CPUE by trawl net in two seasons (dry and rainy) along Hau River.
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Suntornratana, 2008). While there is no evidence of any
decline in overall fish catch as yet, there has been a decline in
large fish species (Mattson et al., 2002). Those large fish are
more susceptible to fishing pressure because of their long lives
and the length of time they take to reach reproductive size.
Also, many of the methods used to catch smaller species will
catch large species such as trawl net. The CPUE in figures 4
and 5 indicated rather similar trend of CPUE at three sampling
zones in the year. This could be due to the geographical
characteristic of the delta and the short distance between zones.
However, the CPUEs in the lower zone were higher than that
of other two zones in most of sampling sites. According to
Valbo-Jørgensen et al. (2009), many fish species in lowlands of
Mekong river including some estuarine fishes are forced
downstream when the flow is low, and many fish species in
Mekong river have the habit of migrating downstream.
Additionally, according to Hortle (2009) many coastal and
estuarine fish species can move considerable distance to the
river system. This indicated the lower part or downstream zone
of Hau River has also high diversity of fish species as well as
high contribution to the inland fisheries in the region.
Furthermore, the large seasonal and the variations of water
availability in the Hau River normally change the habitats of
fish. Many fishes often move to floodplain areas where are
filled by rainwater or flood leading to less number of fish in the
mainstream; in contrast, those fishes have to return to
mainstream or to be trapped in floodplain area in the dry
season (Hortle, 2009). This downstream migration possibly
explains why the CPUEs in the dry season were higher than
that in the rainy season along the Hau River (Figure 6).

The recorded composition and distribution of fish species
in this study is suitable for the migrating and spawning
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activities of fishes in this river. Hortle (2009) mentioned about
the migration of the white fish which are categorized as fish
associating mainly with flowing water in the Mekong River �
the fish species have habit of migrating long distance from
floodplain into and along main river channels. Those fish
species usually migrates into floodplain areas and downstream
for spawning during the rainy or flooding season. After one
month of the dry season, the juvenile fish have grown
sufficiently to return to the main river from the floodplain areas
as the flood waters retreat and floodplain areas dry-off. At this
time these migratory fishes are ready to return to the upstream
zone. This activity may help explain by the positive
correlations (higher number of species catch) between middle
zone and upper zone with the sampling sites in December �
beginning of the dry season.
5 Conclusions

Total fish species recorded in the Hau River by five main
fishing gears was 176 species belonging to 49 families and 16
orders. Trawl net is the most effective gear followed by gill net
in catching a wide variety of species and are commonly used
year round. Most of the endangered and vulnerable fish species
on Hau River were caught by these two gears. They are
therefore considered the most destructive fishing gears and
need to be regulated to a certain extent by local authority to
protect and conserve the fish resources. The occurrence of fish
in the main stream of Hau River was dependent not only on the
down- or up-stream location but also on migration and season.
The expansion or reduction in population of species in the river
is a serious concern in the long term conservation. It is
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necessary to control the fishing according to the availability of
fish in the river, especially the rare and endangered species
such as Jullien’s golden carp Probarbus jullieni, laotian shad
Tenualosa thibaudeaui and small scaled mud carp Cirrhinus
microlepis.
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Appendix
Table A1. List of fishes recorded in different parts of Hau River.

No. Family Species Sampling zones

Upper Mid Lower

1 Engraulidea Coilia grayii Richardson, 1844 þ þ þ
2 Coilia macrognathos Bleeker, 1952 þ þ
3 Stolephorus commersonnii Lacepède, 1803 þ
4 Lycothrissa crocodilus Bleeker, 1850 þ þ
5 Corica laciniata Fowler, 1935 þ þ
6 Clupeidae Clupeoides borneensis Bleeker, 1851 þ þ þ
7 Kowala coval Cuvier, 1829 þ
8 Tenualosa thibaudeaui Durand, 1940 þ
9 Synodidae Harpadon nehereus Hamilton, 1822 þ
10 Notopteridae Notopterus notopterus Pallas, 1769 þ þ
11 Ophichthidae Ophichthus rutidoderma Bleeker, 1852 þ
12 Ciprinidae Paralaubuca riveroi Fowler, 1935 þ þ þ
13 Crossocheilus reticulatus Fowler, 1934 þ þ
14 Rasbora aurotaenia Tirant, 1885 þ þ þ
15 Rasbora sp. þ þ
16 Tor sp. þ
17 Cosmochilus harmandi Sauvage, 1878 þ
18 Luciosoma bleekeri Steindachner, 1878 þ
19 Leptobarbus hoevenii Bleeker, 1851 þ
20 Hampala macrolepidota Kuhl, Van & Hasselt, 1823 þ
21 Probarbus jullieni Sauvage, 1880 þ þ
22 Puntioplites proctozystron Bleeker, 1865 þ þ þ
23 Scaphognathops bandanensis Boonyaratpalin & Srirungroj, 1971 þ
24 Cyclocheilichthys enoplos Bleeker, 1850 þ þ þ
25 Cyclocheilichthys apogon Valenciennes, 1842 þ
26 Cyclocheilichthys repasson Bleeker, 1853 þ þ
27 Puntius brevis Bleeker, 1860 þ þ
28 Puntius orphoides Valenciennes, 1842 þ þ
29 Barbonymus daruphani Smith, 1931 þ þ þ
30 Barbonymus gonionotus Bleeker, 1849 þ þ þ
31 Barbonymus altus Gunther, 1868 þ þ
32 Barbonymus schwanenfeldii Bleeker, 1854 þ þ
33 Thryssocypris tonlesapensis Roberts & Kottelat, 1984 þ þ
34 Cirrhinus siamensis Sauvage, 1881 þ þ þ
35 Cirrhinus jullieni Sauvage, 1878 þ þ þ
36 Cirrhinus microlepis Sauvage, 1878 þ þ
37 Hypophthalmichthys molitrix Valenciennes, 1844 þ
38 Cirrhinus molitorella Valenciennes, 1844 þ þ
39 Thynnichthys thynnoides Bleeker, 1852 þ
40 Osteochilus melanopleurus Bleeker, 1852 þ þ
41 Osteochilus hasseltii Cuvier & Valenciennes, 1842 þ þ
42 Cyprinus carpio Linnaeus, 1758 þ
43 Labiobarbus lineatus Sauvage, 1878 þ þ þ
44 Labiobarbus siamensis Sauvage, 1881 þ þ þ
45 Amblyrhynchichthys truncatus Bleeker, 1850 þ þ þ
46 Barbichthys laevis Valenciennes, 1842 þ
47 Cirrhinus caudimaculatus Fowler, 1934 þ
48 Labeo chrysophekadion Bleeker, 1849 þ þ þ
49 Cobitidae Acantopsis choirohynchos Bleeker, 1854 þ þ þ
50 Acantopsis sp.1 þ
51 Acantopsis sp.2 þ þ
52 Yasuhikotakia modesta Bleeker, 1865 þ þ
53 Syncrossus hymenophysa Bleeker, 1852 þ þ
54 Yasuhikotakia lecontei Fowler, 1937 þ þ þ
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Table A1. (continued).

No. Family Species Sampling zones

Upper Mid Lower

55 Yasuhikotakia eos Taki, 1972 þ þ
56 Gyrinocheilidae Gyrinocheilus aymonieri Tirant, 1883 þ þ
57 Gyrinocheilus pennocki Fowler, 1937 þ
58 Siluridae Belodontichthys dinema Bleeker, 1851 þ
59 Hemisilurus mekongensis Bornbusch & Lundberg, 1989 þ þ
60 Wallago attu Bloch & Schneider, 1801 þ
61 Ompok hypophthalmus Bleeker, 1846 þ
62 Ompok bimaculatus Block, 1794 þ þ
63 Kryptopterus cryptopterus Bleeker, 1851 þ þ þ
64 Kryptopterus moorei Smith,1945 þ þ
65 Micronema bleekeri Bocourt, 1866 þ þ þ
66 Kryptopterus sp. þ
67 Clariidae Clarias macrocephalus Günther, 1864 þ þ
68 Clarias batrachus Linnaeus, 1758 þ þ
69 Plotosidae Plotosus canius Hamilton, 1822 þ þ þ
70 Pangasiidae Pangasius bocourti Sauvage, 1880 þ þ þ
71 Pangasius conchophilus Roberts & Vidthayanon, 1991 þ þ þ
72 Pangasisanodon hypophthalmus Sauvage, 1878 þ þ þ
73 Pangasius krempfi Fang & Chaux, 1949 þ
74 Pangasius larnaudii Boucourt, 1866 þ þ
75 Pangasius macronema Bleeker, 1850 þ þ þ
76 Pangasius pleurtaenia Sauvage, 1878 þ
77 Pangasius polyuranodon Bleeker, 1852 þ þ
78 Bagridae Bagrichthys macropterus Bleeker, 1854 þ
79 Pseudomystus siamensis Regan, 1913 þ þ
80 Mystus cavasius Hamilton, 1822 þ þ
81 Mystus vittatus Bloch, 1794 þ þ
82 Mystus rhegma Fowler, 1935 þ þ
83 Mystus wolffii Bleeker, 1851 þ þ þ
84 Mystus gulio Hamilton, 1822 þ þ þ
85 Mystus nemurus Valenciennes, 1840 þ
86 Hemibagrus wyckii Bleeker, 1858 þ þ þ
87 Sisoridae Bagarius bagarius Hamilton, 1822 þ þ þ
88 Ariidae Arius venosus Valenciennes, 1840 þ þ
89 Osteogeneiosus militaris Linnaeus, 1758 þ
90 Arius sciurus H.M. Smith, 1945 þ
91 Arius stormii Bleeker, 1858 þ þ þ
92 Loricariidae Pterygoplichthys disjunctivus Weber, 1991 þ þ þ
93 Hemiramphidae Zenarchopterus ectuntio Hamilton, 1822 þ þ
94 Zenarchopterus clarus Mohr, 1926 þ þ
95 Hyporhamphlus limbatus Valenciennes, 1847 þ
96 Zenarchopterus pappenheimi Mohr, 1926 þ þ
97 Belonidae Strongyluga strongyluga Van Hasselt, 1823 þ þ
98 Xenentodon canciloides Bleeker, 1854 þ þ
99 Syngnathidae Doryichthys boaja Bleeker, 1850 þ þ
100 Polynemidae Eleutheronema tetradactylum Shaw, 1804 þ þ
101 Polynemus longipectoralis Weber & de Beaufort, 1922 þ þ þ
102 Polynemus paradiseus Linnaeus, 1758 þ þ
103 Sphyraenidae Sphyraena langsar Bleeker, 1855 þ
104 Mugilidae Liza macrolepis Smith, 1846 þ
105 Mugil sp. þ
106 Ellochelon vaigiensis Quoy & Gaimard, 1825 þ
107 Synbranchidae Ophisternon bengalensis McClelland, 1844 þ þ
108 Sciaenidae Nibea soldado Lacepede, 1802 þ þ þ
109 Johnius belangerii Cuvier, 1830 þ þ þ
110 Johnius weberi Hardenberg, 1936 þ

Page 9 of 11

V.N. Ut et al.: Ann. Limnol. - Int. J. Lim. 2020, 56, 14



Table A1. (continued).

No. Family Species Sampling zones

Upper Mid Lower

111 Johnius trachycephalus Bleeker, 1851 þ
112 Panna microdon Bleeker, 1849 þ
113 Sillaginidae Sillago sihama orsskål, 1775 þ
114 Leiognathidae Leiognathus brevirostris Valenciennes, 1835 þ
115 Toxotiae Toxotes chatareus Hamilton, 1822 þ þ þ
116 Ambassidae Parambassis wolffii Bleeker, 1850 þ þ þ
117 Parambassis siamensis Fowler, 1937 þ þ
118 Parambassis gymnocephala Lacepède, 1802 þ þ
119 Coiidae Datnioides quadrifasciatus Sevastianov, 1809 þ þ þ
120 Haemulidae Pomadasys maculatus Bloch, 1793 þ
121 Nandidae Pristolepis fasciatus Bleeker, 1851 þ þ þ
122 Nandus nandus Hamilton, 1822 þ þ
123 Scatophagidae Scatophagus argus Linnaeus, 1766 þ
124 Siganidae Siganus fuscescens Houttuyn, 1782 þ
125 Cichlidae Oreochromis mossambicus Peters, 1852 þ þ þ
126 Anabantidae Anabas testudineus Bloch, 1972 þ þ
127 Osphronemidae Trichopodus microlepis Gunther, 1861 þ þ
128 Trichopodus trichopterus Pallas. 1770 þ þ þ
129 Channidae Channa striatus Bloch, 1793 þ þ
130 Eleotridae Eleotris balia Jordan & Seale, 1905 þ þ þ
131 Butis butis Hamilton, 1822 þ þ þ
132 Butis koilomatodon Bleeker, 1849 þ
133 Oxyeleotris marmoratus Bleeker, 1852 þ þ
134 Oxyeleotris urophthalmus Bleeker, 1851 þ þ þ
135 Gobiidae Oxyurichthys sp.1 þ þ þ
136 Oxyurichthys sp.2 þ
137 Oxyurichthys microlepis Bleeker, 1849 þ þ
138 Glossogobius giurus Hamilton, 1822 þ þ þ
139 Glossogobius aureus Akihito & Meguro, 1975 þ þ þ
140 Oligolepis acutipennis Valenciennes, 1837 þ þ þ
141 Acentrogobius caninus Valenciennes, 1837 þ
142 Acentrogobius viridipunctatus Valenciennes, 1837 þ
143 Mugilogobius chulae Smith, 1932 þ þ
144 Parapocryptes serperaster Richardson, 1846 þ þ þ
145 Pseudapocryptes lanceolatus Cuvier, 1816 þ þ
146 Gobiopsis macrostoma Steindachner, 1861 þ
147 Periophthalmodon schlosseri Pallas, 1770 þ
148 Acentrogobius chlorostigmatoides Bleeker, 1849 þ
149 Boleophthalmus boddarti Pallas, 1770 þ
150 Trypauchen vagina Bloch & Schneider, 1801 þ
151 Taenioides nigrimarginatus Hora, 1924 þ
152 Trypauchenopsis intermedia Volz, 1903 þ þ þ
153 Scombridae Scomberomorus sp. þ
154 Mastacembelidae Macrognathus semiocellatus Roberts, 1986 þ þ
155 Macrognathus aculeatus Bloch, 1786 þ þ þ
156 Mastacembelus taeniagaster Fowler, 1935 þ þ
157 Mastacembelus armatus favus Hora, 1923 þ þ þ
158 Callionymidae Callionymus sp. þ þ þ
159 Platycephalidae Platycephalus indicus Linnaeus, 1758 þ
160 Characidae Piaractus brachypomus Cuvier, 1818 þ þ þ
161 Synapturidae Synaptura sp. þ þ þ
162 Synaptura panoides Bleeker, 1851 þ þ þ
163 Synaptura harmandi Sauvage, 1878 þ
164 Cynoglossidae Cynoglossus lingua Buchanan & Hamilton, 1822 þ þ þ
165 Cynoglossus cynoglossa Buchanan anb Hamilton,1822 þ
166 Cynoglossus puncticeps Richardson, 1846 þ þ þ
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Table A1. (continued).
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167 Cynoglossus microlepis Bleeker, 1851 þ þ þ
168 Cynoglossus aubentoni Stauch, 1966 þ þ þ
169 Soleidae Brachirus elongatus Pellegrin & Chevey, 1940 þ þ þ
170 Achiroides melanorhynchus Bleeker, 1850 þ þ
171 Tetraodontidea Auriglobus modestus Bleeker, 1850 þ
172 Tetraodon sp. þ þ
173 Tetraodon cutcutia Hamilton, 1822 þ
174 Batrachoididae Batrachomoeus trispinosus Günther, 1861 þ
175 Halophryne diemensis Lesueur, 1824 þ
176 Aploactis sp. þ
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