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hotspots identified—Selangor, Pahang and Perak. 
Given the scarcity of distributional data for this spe-
cies within the published literature, social media plat-
forms provided invaluable information on the current 
distribution of this emerging invader, highlighting 
their potential utility in early detection and monitor-
ing of poorly-known non-native fishes.

Abstracto El conocimiento sobre la distribución 
de peces no nativos es fundamental para evaluar el 
estado actual de las invasiones biológicas y prevenir 
una mayor propagación e impactos. Este estudio tiene 
como objetivo sintetizar los datos de distribución ac-
tuales del bagre no nativo, Hemibagrus wyckioides, un 

Abstract Knowledge on the distribution of non-
native fishes is critical to assess the current status of 
biological invasions and prevent further spread and 
impacts. This study aims to synthesize current distri-
butional data of the non-native catfish, Hemibagrus 
wyckioides, an emerging invader in Peninsular Malay-
sia. We collected occurrence data from Facebook 
groups created by anglers and freshwater fish enthu-
siasts, which were used to map the distribution of the 
species. A total of 106 occurrences of H. wyckioides 
were recorded in five states, with three major invasion 
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invasor emergente en Malasia Peninsular. Recopila-
mos datos de ocurrencia de grupos de Facebook crea-
dos por pescadores y entusiastas de los peces de agua 
dulce, que se utilizaron para mapear la distribución de 
la especie. Se registraron un total de 106 apariciones 
de H. wyckioides en cinco estados, con tres impor-
tantes puntos críticos de invasión identificados: Selan-
gor, Pahang y Perak. Dada la escasez de datos sobre la 
distribución de esta especie en la literatura publicada, 
las plataformas de redes sociales proporcionaron in-
formación invaluable sobre la distribución actual de 
este invasor emergente, destacando su utilidad po-
tencial en la detección temprana y el seguimiento de 
peces no nativos poco conocidos.

Keywords Asian redtail catfish · Invasive species · 
Monitoring · Protected area · River basins

Introduction

Fishes from the order Siluriformes (catfish) are 
among the most highly desirable fish for aquacul-
ture worldwide (Kumar et al. 2020). The red-tail cat-
fish (Hemibagrus wyckioides) which belongs to the 
order Siluriformes and family Bagridae, is the larg-
est species from the family, reaching 130.0  cm total 
length and 80.0 kg weight (Ng and Rainboth 1999). 
Generally, it can easily be distinguished from other 
bagrid catfish by its bright red caudal fin. The spe-
cies is favoured for its high protein content and bet-
ter production performance, ease of domestication, 
and strong disease resistance (Zhou et  al. 2021). 
The male fish exhibit faster growth rate compared to 
female and it takes three years to reach their sexual 
maturation (Shao et  al. 2021). This species, a well-
known predator, consumes a wide variety of aquatic 
fauna, including crabs, shrimps and fishes (Ng and 
Kottelat 2013). It has a wide native distribution range 
from the Mekong basin in Yunnan Province of China, 
Vietnam, Laos, and Cambodia to the Chao Phraya 
and Mae Klong drainages in Thailand (Panitvong 
2020). The fish performed localised migration where 
it moves into moves into the flooded forest during the 
periods of high-water levels (Ng and Rainboth 1999) 
to breed. There is no documented invasion of this 
catfish outside its native distribution range. Its pre-
ferred habitat typically consists of large upland rivers, 
with sandy and rocky bottoms and irregular depths 

(Vidthayanon 2012). The presence of Hemibagrus 
wyckioides has been notably reported in Peninsular 
Malaysia, particularly in Pahang River, in the state 
of Pahang (Samah 2022). The exact time period of 
the introduction is uncertain but the trend show that 
the species is an emerging invader. Furthermore, its 
distribution in the other river basins of Peninsular 
Malaysia is currently unknown due to the scarcity of 
research and data collection, partially owing to insuf-
ficient funding and the lack of freshwater invasion 
specialists within the country. Consequently, citizen 
science and social media platforms (e.g., Facebook, 
TikTok) may provide alternative avenues from which 
distributional data may be collected from, given that 
hobbyist fish collectors and anglers frequently post 
their catches and share their experiences on these 
social media platforms. In recent years, this has sub-
stantially expanded the available information pool on 
the distribution of non-native species (Roy et al. 2015; 
Crall et al. 2020), and has facilitated the monitoring 
of biological invasions over large temporal and spa-
tial scales (Giovos et  al. 2019; Martelo et  al. 2021).
To better understand the current distribution of this 
non-native catfish occurrence in Peninsular Malaysia, 
this study aims to achieve the following objectives: 
1) Determine the spatial distribution of Hemibagrus 
wyckioides in Peninsular Malaysia using social media 
through citizen science data, and 2) Assess the poten-
tial use of the data recorded to manage the spread of 
Hemibagrus wyckioides in the wild

Material and methods

Extensive data mining for Hemibagrus wyckioides 
records were performed using different sources of 
information: 1) from scientific publications (peer-
reviewed journals) and 2) citizen science (anglers 
and fish enthusiastic) data from Facebook. For citi-
zen science data, we use the data from five Facebook 
groups which were created by freshwater fish enthusi-
asts and anglers in Peninsular Malaysia. We opted for 
Facebook as it facilitated more efficient data collec-
tion owing to users being able to create groups where 
they can share photos and converse in the comment 
sections, compared to Tiktok or Instagram platforms 
which are less focused on community interaction. 
The local Facebook groups included ‘‘Ikan Air Tawar 
Malaysia’’ (28,600 members), “Kelab Memancing 
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Baung Malaysia” (13,900 members), ‘‘Kaki Panc-
ing Malaysia” (632,000 followers), “Kelab Joran 
Facebook” (321,900 members), and “Geng Pancing 
Malaysia” (190,000 members). The following key-
words were used for our Facebook searches—“Baung 
Ekor Merah”, “Red Tail Catfish” and “Hemiba-
grus wyckioides”. The Facebook records were only 
included in our study if they included pictures or 
videos which allowed us to confidently validate spe-
cies identities (Gago et al. 2016). We then used QGIS 
software to map the distribution of H. wyckioides 
within the river basins and states of Peninsular Malay-
sia. Unfortunately, we were unable to obtain precise 
GPS coordinate information for many records, and in 
most cases, only the general location (i.e., name of 
the river or district/area) was provided. Requests to 
the original posters for precise locations were often 
unsuccessful. To overcome this limitation, we use the 
HydroBASINS Level 10 sub-basin to delineates the 
river drainages within the area or district where the 
species occur. We also calculated occurrence densi-
ties per state within Peninsular Malaysia to identify 
invasion hotspots.

Results

Our literature review indicated that there have yet to 
be any scientific publications focused on the distribu-
tion of H. wyckioides in Peninsular Malaysia. Based 
on the Facebook data from 2013 until August 2023, 
the state of Selangor recorded the highest occur-
rence of H. wyckioides (34 occurrences), followed 
by Pahang (23 occurrences), Perak (21 occurrences), 
Johor (three occurrences) and Terengganu (one 
occurrence) while there are 24 unspecified locations 
on the occurrence of this catfish (Fig.  1). The state 
of Selangor has reported the occurrence of this spe-
cies in six rivers namely Selangor, Semenyih, Langat, 
Bernam, Jenderam and Rawang Rivers, followed by 
the state of Perak (Perak, Kinta, and Kampar Riv-
ers), the state of Pahang (Pahang and Jelai Rivers), 
the state of Johor (Johor, Muar and Telor Rivers), and 
the state of Terengganu (Telemung River) (Table S1). 
Based on the spatial map produced, we have identi-
fied three major river basins in Peninsular Malaysia 
which recorded higher occurrences of H. wyckioides 
which are the Selangor River basins, Perak River 
basins, and Pahang River basins (Fig. 2), suggesting 
that these are invasion hotspots. The temporal pattern 
on the occurrence of H. wyckioides from Facebook 
data shows that the earliest record was on 2013 in 
Pahang. Meanwhile, no record from Selangor state in 

Fig.1  Occurrence densities 
of Hemibagrus wyckioides 
per state in Peninsular 
Malaysia
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2018 and 2019 meanwhile the record from Johor state 
appears to start in 2020 (Figure S1).

Discussion

The present study highlights the utility of online 
data from social media platforms (e.g., Facebook) 
to determine the spatial distribution of non-native 
fishes, especially in areas where there is a scarcity of 
information in the published literature. The data is 
immediately accessible and free, thereby providing 
an economical alternative or complementary source 
of information to field surveys that can be costly and 
labour intensive. Nonetheless, social media data has 
its limitations; for example, the time of arrival of this 
species into the river basins of Peninsular Malaysia is 
relatively unknown and the pathway of introduction is 
also ambiguous. The earliest online record data of H. 

wyckioides dates back to 2013 at Pahang River from 
Facebook data, but its arrival in Peninsular Malaysia 
could be earlier but unreported due to the limited uti-
lization of social media before 2013.

In aquaculture, H. wyckioides does not exhibit 
cannibalism, making it an excellent predatory fish 
to farm (Jiwyam and Nithikulworawong 2014). Fur-
thermore, the species can tolerate hypoxia and has 
substantial adaptability (Ng and Rainboth 1999). Our 
recent study visit to Pahang state shows that the price 
of the fish can be as high as USD 9.44 (RM45.00) per 
kilogram compared to Hemibagrus capitulum; native 
fish with USD 7.34 (RM35) per kilogram (Fig.  3). 
This species is more desirable as it possess faster 
growth rate (Zhang et  al. 2020), which can reach 
up to 10.23% per day or 0.85 to 3.25 cm in 6 weeks 
(Amornsakun 2000). Plus, some people claim that the 
species is more delicious compared to the native cat-
fish, and sold about USD 4.25 (RM20.00) per piece 

Fig.2  The occurrence of Hemibagrus wyckioides in the hydrobasin within the state in Peninsular Malaysia is shown by red line col-
our
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in the local food stall especially in Pahang (personal 
observation). This species has been said to feed on 
various aquatic animals especially fish and prawn, 
hence the invasive characteristics of this species out-
side their native range need further study and moni-
toring for documentation and proofs. As the species 
shares many characteristics with another invasive 
species in Asia, in particular the African sharptooth 
catfish Clarias gariepinus, the potential impact simi-
lar to what has been observed by the introduction of 
this African catfish is expected. The inter-basin trans-
fer is anticipated as this catfish is a localised migra-
tory species. This species will also probably displace 
other native catfish such as Hemibagrus capitulum 
and H. wyckii given that congeners might be expected 
to overlap substantially in their niches and therefore 
compete for shared resources in the natural ecosys-
tem. A recent study by Low et al. (2022) found that 
Clarias gariepinus have negative impact on the native 
Clarias batrachus where the species is either being 
displaced or extirpated in some area. This extirpation 
is contributed by both habitat and trophic competi-
tion. Since the species is carnivorous, they can feed 
on various aquatic fauna (Ng and Kottelat 2013), 
which later on can reduce the population of several 
important native crustacean such as giant freshwater 
prawns, Macrobrachium rosernbergii and native fish 
species in the rivers. Pahang is known as one of the 
largest sources for freshwater fish landing in Peninsu-
lar Malaysia, could be affected by the establishment 
of this catfish.

The escape from the cage culture after cata-
strophic events such as massive flooding is one of the 

examples of how this species may have been intro-
duced into the wild. The recent flooding in the Perak 
River in 2022 destroyed many aquaculture cages, 
facilitating the further spread of this species (Ber-
nama 2022). Even though H. wyckioides is not listed 
as a prohibited species for importation into Malaysia 
in The Malaysian Fisheries Act 1985, this species has 
already been categorised as non-native fish species 
requiring proper documentation (including permits by 
the Department of Fisheries) before being imported 
and cultured. The failure of individuals or companies 
to comply with these rules constitutes illegal smug-
gling into Peninsular Malaysia.

Apart from escapes from aquaculture facilities, we 
postulate several other possibilities of how this spe-
cies may have been introduced to the river basins 
of Peninsular Malaysia. Stocking of fish fry is one 
of the common methods proposed to boost depleted 
fishery stocks (Bell et  al. 2008). In the case of Pen-
insular Malaysia, the restocking of fishes, especially 
Hemibagrus catfishes, is common. Nonetheless, there 
is often uncertainly regarding which species are being 
used for restocking projects, given that the fry of H. 
wyckioides are morphologically similar to those of 
other Hemibagrus species, and can only be differenti-
ated upon reaching a length of 15 cm (when the red 
coloration on the caudal fin starts appearing) (Ng and 
Rainboth 1999). It is therefore possible that the spe-
cies may have been inadvertently introduced through 
restocking programmes, given its status as a popu-
lar aquaculture species. Mercy releases by religious 
devotees also can be another possibility enhancing 
the spread of H. wyckioides in Peninsular Malaysia. 
Mercy release is one of the major pathways of non-
native fish species introductions (Everard et al. 2019). 
In Peninsular Malaysia, mercy release of non-native 
fish species has been reported, mainly using African 
catfish, Clarias gariepinus (Aziz 2017). Nonethe-
less, Hemibagrus species are also occasionally cho-
sen for mercy releases, which may include both H. 
wyckioides as well as native counterparts owing to 
difficulties in differentiating them morphologically. 
We expect this species to become a strong competitor 
with the other catfish such as Bagarius lica, Hemiba-
grus capitulum and Hemibagrus wyckii due to the 
same overlapping niche and food preferences. This 
species can also be found in the recreational fishing 
industry, especially in private fishing ponds (Amang 
2019), where its fighting prowess and large size 

Fig.3  Native Hemibagrus capitulum (yellow arrow) and non-
native fish Hemibagrus wyckioides (red arrow) sold in the 
Temerloh wet market of Pahang, Peninsular Malaysia
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makes it highly attractive to anglers. Consequently, 
escapes from these facilities, especially during major 
floods, may contribute to the spread of this species 
in natural waterbodies. On the other hand, it is prob-
ably less likely that the aquarium trade is a significant 
invasion pathway for the species in Peninsular Malay-
sia as it is seldom seen in the local aquarium trade, 
possibly due to its enormous adult size (Jiwyam and 
Nithikulworawong 2014). Nonetheless, previous 
studies (e.g., Aqmal-Naser and Ahmad 2020) have 
shown that large aquarium species may be subjected 
to higher frequencies of intentional releases (i.e., 
dumping), since they can quickly outgrow their enclo-
sures and are harder to maintain long-term. The study 
of the ecology of this species, particularly in Peninsu-
lar Malaysia is indispensable. The information on the 
changes in their spatial and temporal distribution is 
important to determine the invasion stage. For exam-
ple, Terengganu and Johor states show initial stage 
of invasion, but the invasion in Terengganu is pos-
sibly unsuccessful as only once occurrence recorded 
in 2015. The occurrence of the species in the Johor 
state now can be monitored and the species must be 
eradicated immediately. Our data suggests that the 
invasions in the states of Perak, Pahang and Selangor 
appear to be relatively advanced, given that the spe-
cies has been consistently recorded from these three 
states in most years since 2014. In the Pahang state, 
there was an increase in the landing of H. wyckioides 
where, in 2021 about 23.348 metric tonnes of this cat-
fish were landed and 38.241 metric tonnes in 2022, an 
increase of 15.893 metric tonnes (Basha 2022) which 
signal an established population of Hemibagrus 
wyckioides. At the moment, the realistic and possible 
methods to contain the spreading of this species are 
by meticulously screening the fry provided or bought 
especially for restocking within Peninsular Malaysia. 
The removal of juvenile and adult of the species must 
be done through the cooperation between the state 
government and the state department of fisheries as 
what has been done in several localities in Pahang 
(Malek 2022) and Perak (Bernama 2022). Apart from 
that, the existence of highly passionate and dedicated 
teams of anglers known as River Monster Hunter 
(https:// www. faceb ook. com/ river monst ercha nnel), 
which focuses on eradicating H. wyckioides deserves 
appreciation and recognition. Our occurrence dataset 
might be a little bit biased as anglers often exhibit 
preferences for particular fishing locations (Marta 

et al. 2001). Nonetheless, our social media data offers 
crucial, albeit preliminary, insights into which areas 
are existing and potentially emerging invasion hot-
spots, which can inform management strategies and 
resource prioritisation.Finally, we anticipate that our 
study can further motivate citizen scientists to share 
information and contribute towards invasive species 
research in Peninsular Malaysia. Crucial information 
such as length, weight, precise GPS location, and 
proper photographs for documentation are examples 
of additional data that can be provided by citizen 
scientists. To better aid monitoring programs, social 
media platforms such as Facebook can be used to cre-
ate formal citizen-science groups devoted to the shar-
ing and long-term archiving of information on non-
native species.
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