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ABSTRACT 
Mekong giant catfish is one of the largest freshwater catfish in the world. It is endemic to the Mekong 
basin, and is endangered species. We have studied the Mekong giant catfish to conserve and enhance 
its resource by biotelemetry since 2001 . In the Mae peum Reservoir in 2003, we found that the catfish 
vertically moved down only above the thermo cline in the daytime and up to the surface layer in the 
nighttime daily. This diel vertical movement appears to be related to the foraging behavior. However, the 
foraging behavior and prey items of the catfish are still unknown. One of the methods to clarify the 
foraging behavior and the prey items is to examine the stomach contents of the catfish in the daytime 
and the nighttime respectively. In order to examine the stomach contents transition hourly, we must be 
able to recapture the catfish at any time. Therefore, we made a plan to develop the new device named an 
Automatic Fish Recapture System (AFR System) to recapture the free swimming fish at the set time. And we 
will apply this device to the catfish and examine the stomach contents of the catfish and simultaneously 
study the migration of the catfish by incorporating with the biotelemetry system. Consequently, we will 
clarify the foraging behavior and the prey items of the catfish. In this paper, the outline of the AFR System 
and study plan of the catfish using this system is introduced. 
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INTRODUCTION 
Mekong g iant catfish (Pi a Buk in Thailand), 

Pangasianodon gigas (Chevey, 1930), is endemic to the 

Mekong basin. The catfish is one of the largest fresh 

water fish in the world and the biggest record is 293 kg 

with the total length 3 m. It is said that this catfish feeds 

on plankton and algae (Walter et al., 1996), but it is not 

known many details. The catfish is delicious and is also 

valuable animal protein resources for the residents in 

the north of Thailand. However, due to the watershed 

development of the Mekong River these days and due to 

the incidental catch and so on, the number of the wild 

catfish in the Mekong River has decreased year by year 

(Niklas S. Mattson et al., 2000). Therefore, the catfish is 

listed on IUCN Red List for Critically Endangered and is 

included in CITES Appendix for most endangered species. 

So the import and export is strictly regulated. Also, in 

Thailand the catches of the catfish is strictly restricted, 

for example, only fishery cooperative of Chaing Khong 

District, the north of Thailand is allowed to capture the 
wild catfish only from April to June w hen the water 

level rises. In order to conserve and enhance the catfish 

resource, Thai government has put above mentioned fishing 
restrictions on and conducted artificial hatching study to 

increase the catfish resource since 1970s. In 2001, they 

succeed in producing second fi lial generation (F2) from 

first fi lial generation (Fl) of the catfish. But behavior of 

the wild catfish, particularly habitat of young fish, is still 
unknown. Additionally when they release artificial hatching 

fish, we can't grasp bis migration after releasing. 
As researches are urgently necessary to conserve 

the catfish, the Mekong giant Catfish Tracking Project 
(MCTP) started at 2001 which is cooperated with Thai 

government. The first research was conducted in the 

Mekong River in 2002. It was revealed that the catfish 

widely migrated in the Mekong River (Mitamura et al., 
2002; Mitsunaga et al., 2003). In 2003, the second research 

was conducted in Mae peum Reservoir where is located in 

Phayao province, the north of Thailand (Fig. 1). We found 

the following die! vertical movements of the catfish by 

biotelemetry. First, the catfish actively migrated during 
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the nighttime. Second, main habitat of the catfish was 

deep area. Third, the catfish descended to the deep layer 

at dawn and ascended to the surface layer at dusk 

(Mitamura et al., 2003). These movements may be related to 

the foraging behavior and the prey items. The distribution 
and the movement of the prey items have a great impact 
on the catfish's movement because the catfish traces the 

prey items to eat. However, the foraging behavior and 

the prey items of the catfish are still unknown. If the 

foraging behavior and the prey items of the catfish are 

clarified in natural environment, we could definitely take 

measures to conserve the catfish, for example, to protect 

the area where main plants are distributed. 
In order to clarify the foraging behavior of the 

catfish, it is necessary that the stomach contents every 
daytime and nighttime are examined. Therefore, 1) we will 

develop the new device for recapturing free swimming 
fish at any time. 2) We will apply this device to the 

catfish. 3) We will study the migration of the catfish by 

using biotelemetry system which we have already had. 

So, the objectives of this study are to clarify the foraging 

behavior and the prey items of the catfish. 
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Fig. 1 Map of study site, at Phayao J11la11d Fisheries Station 
and Mae peum Reservoir in Phayao Province, the north of 
Thailand, and at Nakhon Phanom inland Fisheries Station 
in Nakhon Phanom Province. 

MATERIALS AND METHODS 
1. Development of Automatic Fish Recapture System (AFR 
System) 
J. J Overview of AFR System 
We will develop a new device to recapture the free-swimming 
fish at any time. This device is named Automatic Fish 
Recapture System, for short, AFR System. Materials for 
development of the AFR System are an inflatable life 
jacket, a carbon dioxide (CO2) cylinder and an ignition 
device with a timer. Mechanism of the AFR System is the 
followings. (1) We set the timer at the time when we want 
to recapture the catfish. (2) We attach the AFR System to 
the catfish. (3) We release the catfish into the reservoir. 
( 4) When it comes at the set time, the ignition device will 
break the cover of the CO2 cylinder. (5)Consequently, 
CO2 is injected into the life jacket inside from the cylinder 
and the life jacket is inflated. ( 6) As a result, the catfish 
will be taken to the surface and be recaptured. 

In order to develop the AFR System, as a matter 
of first priority, it is necessary to know minimum buoyancy 
to take the catfish to the surface, because buoyancy, 
weight and size of the AFR System interfere with the 
swimming of the catfish. Therefore, the trade-off between 
buoyancy, weight and size AFR System arises. So it is 
necessary to calculate minimum buoyancy required for 
the AFR System which is found by specific gravity of 
the catfish. 

1-2 Specific Gravity Measurement 
On 161

h December 2003 at Phayao Inland Fisheries Station 
in Phayao Province, the north of Thailand, we conducted 
specific gravity measurement of the catfish (Fig. 1). 
Sample fish are 9 catfish, total length 60.0-81.5 cm, 
stocked at Phayao Inland Fisheries Station. Measured 
items are fork length, total length, body weight (on the 
ground) and volume (Table 1). 

Table 1 Result of measurement. FL: Fork Length, TL: 
Total Length, BW: Body Weight, V: Volume, SG: Specific 
Gravity, SD: Standard Deviation 

Fish No. FL0m) TL 0m) BW ~) V 0 m3
) SG ~cm

3
) 

l 57.0 64.0 2500 2772 0.9019 
2 56.0 65.0 2300 2376 0.9680 
3 70.0 79.0 4200 4356 0.9642 
4 64.0 73.0 3500 3168 1.1 048 
5 69.5 78.0 3900 3960 0.9848 
6 53.0 60.0 2100 1980 l.0606 
7 66.0 73.0 3500 3564 0.9820 
8 67.0 74.0 3800 3168 1.1995 
9 73 .0 8 1.5 5100 4752 1.0732 

Average ofSG 1.0266 
SD ofSG 0.0908 

1-3 Preliminary Test of AFR System 
In June 2004, the first operation check of the AFR System 
will be conducted at the pool attached Kyoto University 
gymnasium center. The pool is a rectangle 25 m by 12 m 



with a depth of 1.6m. We will check whether the AFR 
System operates accurately underwater or not, and 
whether the object is taken to the surface by the AFR 
System or not. The AFR System will be attached to a 
sandbag of weight about 5-10 kg. 

In August 2004, we will conduct the second 
operation check of the AFR System at the pond of Phayao 
Inland Fisheries Station in order to check whether the 
AFR System is not omitted from the catfish while it 
swims and whether the AFR system can actually take 
the catfish to the surface. And the AFR System attached 
to the catfish is possible to interfere with the migration 
of the catfish. To evaluate the effects of attached the 
AFR System, we will compare the growth rates of the 
catfish from the catfish with the AFR System from the 
control catfish without the AFR System. We use 12 catfish 
stocked at Phayao Inland Fisheries Station as sample 
fish. Three catfish are attached the AFR System, and the 
other 10 control catfish aren't. The catfish are attached 
the AFR System which is set up the timer to the back of 
the catfish and are released at the pond of Phayao Inland 
Fisheries Station. We stock these sample fish for 1 month. 

1-4 Field Test of AFR System 
In October 2004, at the Mae peum Reservoir in Phayao 
province of north Thailand (Figs. 1 and 2), field test of the 
AFR System will be conducted. The reservoir is constructed 
by damming up a river. As above mentioned, we attach 
the AFR System to 2 catfish stocked at Phayao Inland 
Fisheries Station. After we check the sample fish for any 
errors, we set one timer at 8:00 1 week later and another 
timer at 20:00 1 week later. Then we release the catfish at 
the reservoir. At the set time, we will be able to recapture 
the sample fish taken to the surface. 

2. Stomach Contents Research 
2 -1 Plankton Research over the Whole of Mae peum 
Reservoir 
The catfish feed on plankton and algae. In habitat of the 
catfish (in the Mae peum reservoir in this study), it is very 
important to know the species, the habitat and the time 
zone of plankton. Plankton are closely related to the reservoir 
environment such as dissolved oxygen, water temperature, 
transparency. If we research the above, tempora lly 
distribution of plankton is maybe clarified. On the basis of 
this temporally distribution of plankton and the stomach 
contents research of the catfish mentioned in next chapter, 
2-2, we can know whether the catfish selectively feeds 
on plankton and algae or not. Also, we can know when, 
w here and what plankton the catfish feeds on. Thus, we 
can clarify whether the foraging behavior of the catfish 
causes the die! vertical movement of the catfish or not. 

In June, August, October and December 2004, 
we have conducted and will conduct the plankton sampling 
twice a day (daytime and nighttime) for 1 week. We draw 
the line east-west and north-south to map of the reservoir 
and the cross-points are the points obtaining plankton 
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(Fig. 2). We obtain them with a plankton net in both surface 
layer and bottom layer of each point. The plankton 
obtained are fixed with lugol's solution and identified by 
the microscope. 

Fig. 2 Map of study site, at Mae peum Reservoir located in 
Phayao Province, the north of Thailand (Fig . 1). The 
numbers 1 through 14 suggest receivers (VR2) to log data 
of the transmitters. 

2-2 Stomach Contents Research (1 -4: at the Field Test) 
We will obtain the stomach contents from the sample 
fish which are recar>tured at the field test (1-4) and clarify 
the prey items of the catfish. At the first stomach contents 
research, in order to know aU stomach contents, we cut the 
stomach and intestine and obtain the stomach contents. 
We attempt to obtain the stomach contents by using a 
syringe from next research, because we may be able to keep 
the catfish alive af ter we obtain stomach contents. The 
obtained stomach contents are fixed with lugol's solution 
and specified by using an optical microscope. 

3. Biotelemetly Study (1-4: at the Field Test) 
At the field test in the Mae peum Reservoir, in order to 
record the horizontal and vertical movement, we will also 
conduct the biotelemetry study. We use the coded ultrasonic 
transmitter which transmits transmitter's ID number and 
the swimming depth of the sample fish. The transmitters 
are attached to the AFR System when we attach the AFR 
System to the catfish at the field test (1-4). Also, we will 
use 14 receivers (VR2) to log data of the transmitters. We 
install the VR2 in the Mae peum Reservoir to cover all 
over the reservoir (Fig. 2). The VR2 continuously records 
automatically during 2 weeks. After we recapture the 
sample fish, we download the data of the VR2. We will 
analyze the horizontal and vertical movement of the catfish 
and clarify the behavior of the catfish in the reservoir. 
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RESULTS AND DISCUSSION 
1 Results of Specific Gravity Measurement 
1-2 Specific Gravity Measurement 
The average of specific gravity of all 9 sample fish was 
1.0266 g/cm3 and the standard deviation of the 9 sample 
fish was 0.0908 (Table 1 ). Figure 5 shows the linearization 
by least-square method, in which y-axis shows body weight 
and x-axis shows volume. The factorof x which was equivalent 
to specific gravity was 1.0267 and the R square value was 
0.91. ln these results, a certain relationship between volume 
and body weight of the catfish was recognized. Therefore, 
if we only measure body weight of the catfish, we can also 
estimate volume of the catfish and underwater weight of 
the catfish. We can estimate sufficient buoyancy to take 
the catfish to the surface. 

A life j acket for human has about 7 kg and 10 kg 
buoyancy. If we attach the AFR System which causes 10 kg 
buoyancy to the 5 kg catfish, buoyancy of the catfish is 
two times as many as its own buoyancy. Therefore the 
catfish might not be able to swim to the bottom. We will 
conduct preliminary test and estimate minimum buoyancy 
to take the catfish to the surface in the future. 
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Fig. 3 The linearization by least-square method, in which 
y-axis is BW- Body Weight and x-axis is V: Volume. 

2 Expected Result 
We have already found that the catfish widely migrated 
along the Mekong River and the catfish diurnally migrated 
between the deep area and shallow area vertica lly 
(Mitamura et al., 2003 and 2004). However, the die! 
vertical movement of the catfish which may be related to 
the foraging behavior and the prey items is full of mystery. 
We can recapture the free swimming fish at any time by 
using the AFR System presented in this paper. Therefore 
we can research the stomach contents of the catfish every 
daytime and nighttime and the detailed prey items will be 
clarified. Results of both above mention and the biotelemetry 
experiments will indicate whether the catfish migrate to 
feed between deep area and shallow area. And these results 
will contribute to aquaculture of the catfish at lakes in 
Thailand. Furthermore, applying the results of this study 

to Mekong River, we will also contribute to conservation 
of the wild catfish. 

We can't eradicate the effects of the attached the 
AFR System. However, further modification of this AFR 
System with a smaller lifejacket and smaller microelectronic 
devices should decrease its size. And the attached AFR 
System doesn't have large effects on the catfish. This 
method allows one to conduct the studies on different fish 
and diving animals. 
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