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ABSTRACT  
Polluted waters generally contain materials harmful to human health, factory waste, metal waste, community 
waste can pollute these waters. Although polluted, there are some organisms that are able to survive in such 
conditions, such as catfish. The purpose of this article is to determine the diversity in aquatic ecosystems 
polluted by textile waste through bioindicators in the form of fish. The result of this study was the discovery of 
3 species of fish that are able to adapt to polluted waters, namely Clarias batrachus, Pterygoplichthys pardalis, 
and Fundulus Grandis. The method used is in the form of a literature study on topics relevant to the purpose of 
this article. The results show that polluted water conditions can affect diversity in aquatic ecosystems, evidenced 
by the development of invasive species and the reduction of native species in a freshwater ecosystem. Species 
that are able to survive in polluted water conditions may contain harmful substances such as heavy metals and 
should not be consumed by humans.  
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1. Introduction 
 

Water pollution is the release of substances into water bodies that make water unfit for 
human use and disrupt aquatic ecosystems (Nathanson, 2023). Water pollution is 
influenced by rapid urbanization, human activities have a significant impact on the 
ecological environment. With the large amount of urban wastewater discharge and urban 
drainage systems into watersheds, the impact on water quality in the region is greater. This 
in turn affects aquatic life and agriculture, and therefore affects humans living in the area 
(Liyanage and Yamada, 2017). One of the wastes that is often encountered in rivers is textile 
waste, such as the rest of dyeing fabrics / materials, water from the washing industry, and 
wastewater from textile processing processes. Textile waste has characteristics such as 
color, very alkaline, very high BOD (Biochemical Oxygen Demand), and high suspended 
solids (Said, 2002). 

Freshwater fish are fish that live in freshwater environments, such as rivers, lakes, and 
ponds As many as 41 percent of the number of fish species known to live in fresh water. 
Freshwater fish differ physiologically from marine fish in several aspects. Their gills must 
be able to diffuse water while simultaneously maintaining salt levels in body fluids. To 
survive in fresh water, fish need physiological adaptations aimed at maintaining a balance 
of ion concentrations in the body. This is due to rapid speciation which makes scattered 
habitats possible to live in (Merdeka, 2020). Fish that are able to adapt to waste or polluted 
rivers are often bioindicators in an ecosystem. Bioindicator is a term taken from 
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environmental toxicology and is defined as an organism or biological reaction that indicates 
the presence of contaminants through the appearance of characteristic symptoms or 
measurable responses. These organisms (or communities of organisms) provide 
information about changes in the environment or environment. the amount of 
environmental pollutants by modifying physiologically, chemically, or behaviorally 
(Kovalchuk and Kovalchuk, 2016). 

There are several reasons for choosing to raise this topic. With the development of the 
factory industry, especially those near waters, of course, it will not be separated from the 
environment and how it affects the surrounding ecosystem. Some people may think that in 
polluted water there would be no living things that would want to live there, but it is not 
like that. It turns out that there are some animals that are able to survive in conditions of 
polluted water. One of the common animals that are in polluted waters is fish. This article 
aims to find out whether fish in polluted waters have a wide diversity and why they can 
survive these extreme environmental conditions, as well as the effects of polluted 
environments on these fish. Generally, fish in polluted water contain harmful substances in 
the body, such as heavy metals.  

 
 

2. Methods 
 

Using the method of literature study. A literature study method is an academic paper 
that demonstrates knowledge and understanding of scientific literature on a particular 
topic placed in context. The literature review also includes a critical evaluation of the 
material; This is why it is called a literature review and not a literature report. Literature 
review is a literature review process (The University of Edinburgh, 2023). 

The literature source used as a reference contains topics that are relevant to the main 
topic in this article, namely about the diversity of freshwater fish in polluted water. 

 
 

3. Results and Discussion 
 

The results of the literature study show that there are 3 types of fish that are commonly 
found in rivers polluted with waste in Indonesia. 
 
Table 1. Types of fish found in polluted rivers 

Types of Fish 
Types of 
pollution 

Pollution 
Adaptation 

Reference 

Clarias 
batrachus 

Textile 
Waste 

It is tolerant to 
external 
ammonia 
polluted water 
and can convert 
ammonia into 
non-essential 
amino acids and 
less toxic urea 
through the 
ornithine-urea 
cycle. 

(Robins, 2017) 

Pterygoplichthys 
pardalis 

Textile 
Waste 

Adapts to 
changes in water 
quality, uses 
outflows from 
sewage 

(Capps et al., 2011) 
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treatment plants 
as thermal 
shelters and can 
tolerate different 
salinities.  

Fundulus 
Grandis 

Waste oil, 
waters 
with 
hazardous 
pollutants 

Express genes 
capable of 
restraining 
waste. 

(Garcia et al., 2012) 

 
Catfish are a group of fish belonging to the order Siluriformes or Nematognathi. This 

fish is so named because of the protruding whiskers, which resemble cat whiskers. Catfish 
vary in size and behavior, ranging from the three largest living species to detritivores, and 
even small parasitic species (Ferguson, without years.). 

Catfish are generally tolerant of low dissolved oxygen levels and can survive high levels 
of pollution, but they still need well-oxygenated water to thrive. Dissolved oxygen is one of 
the most important aspects of water quality and its management in catfish pond cultivation. 
Catfish can survive at very low dissolved oxygen levels, but well-oxygenated water is highly 
recommended. This is easily achieved by means of aeration or a good flow rate. Batrachus 
catfish  can breathe air from the surface of the water, which allows it to survive in habitats 
with low oxygen levels (Li et al., 2018). 

In terms of tolerance to pollution, catfish are considered a tolerant species and can 
survive in all types of environments, both clean and polluted. Catfish are classified as 
"somewhat tolerant" and do not need very clean water to survive, but also do not like highly 
polluted water. The most tolerant fish species in general is the catfish Clarias batrachus, very 
tolerant of external ammonia and can convert ammonia into non-essential amino acids and 
less toxic urea through the ornithine-urea cycle (Robins, 2017). However, it is important to 
note that although catfish can survive in polluted water, this is not necessarily healthy for 
them and can affect their overall growth and health (Okomoda et al., 2019). Clarias 
batrachus is highly resistant to various environmental stresses, due to the harshness of its 
natural habitat, where drought, poor water quality, and famine are common (Iqbal, no year.) 

Because catfish (Clarias batrachus) are able to survive in polluted water, they are also 
able to survive in water that has been contaminated with textile waste. Textile waste is 
known as one of the most dangerous types of waste for aquatic ecosystems. This waste is 
able to reduce dissolved oxygen levels through hydrosulfide and block the entry of sunlight 
into water which is very important for aquatic ecosystems. About 40% of commonly used 
textile dyes contain organically bound chlorine, a carcinogen. In addition, the heavy metals 
contained in textile waste are not biodegradable, or biodegradable. If heavy metals enter the 
organs of fish that live in polluted waters, it will be able to cause various diseases for these 
fish (Kant, 2012). 

Catfish found in the source, it is stated that they are not found directly at the waste 
disposal point, there are certain distances for the discovery of specimens with a distance of 
50m-200m from the point of waste disposal (Emere and Dibal, 2013) 

Based on one literature source, in polluted waters there can be invasions of other 
species that are better adapted to extreme conditions such as water pollution. One example 
of such adaptable fish found during a literature study is the armored catfish 
(Pterygoplichthys pardalis). This catfish is one of the catfish species known to be invasive 
and can damage diversity in an aquatic habitat (Saba et al., 2020). Pterygoplichthys pardalis 
is very tolerant of poor water quality and is commonly found in polluted waters. This fish 
can thrive in a variety of acidic to alkaline waters with a pH range of about 5.5 to 8.0; can 
also adapt very quickly to hard water, besides that these fish adapt to changes in water 
quality and can use the outflow from the sewage treatment plant as a thermal shelter 
(USFWS, 2018). Pterygoplichthys pardalis can tolerate different salinities. Tests have shown 
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that individuals maintained at a salinity of 0.2 ppt are able to survive sudden (acute) salinity 
exposure to up to 10 ppt (Capps et al., 2011).  

Armored catfish (Pterygoplichthys pardalis) is able to breed well in polluted waters, so 
its numbers can exceed the number of other fish in the place and reduce the diversity of 
aquatic ecosystems. Generally, in certain waters, fishermen fish certain types of fish to be 
sold and consumed for the wider community. But with the emergence of invasive species of 
armored catfish, fishermen's income in certain waters gradually decreases. Fishermen 
generally do not hunt armored catfish because this catfish species can contain heavy metals 
in their organs. This is also one of the factors why armored catfish can thrive and become 
invasive in species native to some waters (Rao and Sunchu, 2017). 

The cause of its adaptability is the presence of additional organs in its abdomen, which 
allow it to adapt to hypoxic conditions in waters with little dissolved oxygen (da Cruz et al. 
2013 in Elfidasari et al., 2020) 

One of the places invaded by this species is in Lake Tempe, South Sulawesi, Indonesia 
(Febrianti et al. 2019). and Ciliwung river, Jakarta, Indonesia (Elfidasari et al., 2020). 

There are fish species that are able to survive in polluted aquatic environments other 
than catfish, known as killifish (Fundulus Grandis) which are able to survive in waters 
exposed to pollutants. They have evolved and survived in polluted waters that have a lethal 
rate of up to 1,000 times. Killifish develop resistance that has been considered impossible 
in massive pollution levels in natural habitats. This species can express genes that are able 
to hold waste in the environment and make this as immunity in themselves. (Garcia et al, 
2012). 
 
 

4. Conclusions 
 

Water pollution is considered a major problem facing freshwater and marine 
environments; This leads to negative impacts on human health in addition to other 
organisms. Freshwater ecosystems with biota living in them are considered a dangerous 
threat to the people who consume them. In addition, pollution or water pollution can also 
affect the diversity of an aquatic ecosystem due to the presence of invasive species that 
develop rapidly and drive out native species in the ecosystem. The public is expected not to 
catch let alone consume fish that are in polluted waters of factory waste, because the 
harmful content in these fish can enter the body and trigger damage to the human body. 
 
 
Acknowledgement 

Thank you to Allah Subhanahu Wa Ta'ala for granting health and opportunity to the 
writers, thank you to the supervising lecturers who have patiently guided us in the making 
of this article, and to friends who patiently shared information in the writing process of the 
article. 
 
 

Author Contribution 
Conceptualization, A.P., J.B., A.Z., H.K.S.; Methodology, A.P., J.B., A.Z., H.K.S.; Software, 

A.P., J.B., A.Z., H.K.S.; Validation, A.P., J.B., A.Z., H.K.S.; Formal Analysis, A.P., J.B., A.Z., H.K.S.; 
Investigations, A.P., J.B., A.Z., H.K.S.; Resources, A.P., J.B., A.Z., H.K.S.; Data Curation, A.P., J.B., 
A.Z., H.K.S.; Writing – Original Draft Preparation, A.P., J.B., A.Z., H.K.S.; Writing – Review & 
Editing, A.P., J.B., A.Z., H.K.S.; Visualization, A.P., J.B., A.Z., H.K.S. 
 
 

Funding 
This research received no external funding.  

 
 

https://journal-iasssf.com/index.php/AJTEOH


PUTRI et al. (2024) 57 

 
AJTEOH. 2024, VOLUME 1, ISSUE 2 https://journal-iasssf.com/index.php/AJTEOH 

Ethical Review Board Statement 
Not applicable. 

 
Informed Consent Statement 

Not applicable. 
 
 
Data Availability Statement 

Not applicable. 
 
 
Conflicts of Interest 

The authors declare no conflict of interest. 
 
 
Open Access 

©2024. The author(s). This article is licensed under a Creative Commons Attribution 
4.0 International License, which permits use, sharing, adaptation, distribution and 
reproduction in any medium or format, as long as you give appropriate credit to the original 
author(s) and the source, provide a link to the Creative Commons license, and indicate if 
changes were made. The images or other third-party material in this article are included in 
the article’s Creative Commons license, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons license and your 
intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this license, 
visit: http://creativecommons.org/licenses/by/4.0/ 

 
 

References 
 
Capps, K. A., G. Nico, L., Mendoza-Carranza, M., Arévalo-Frías,, W., & Ropicki, A. J. (2011). 

Salinity tolerance of non-native suckermouth armoured catfish (Loricariidae: 
Pterygoplichthys) in south-eastern Mexico: implications for invasion and dispersal. 
Aquatic Conservation: Marine and Freshwater Ecosystems, 21(6), 528-540. 
https://doi.org/10.1002/aqc.1210  

Elfidasari, D., Wijayanti, F., & Muthmainah, H. F. (2020). The effect of water quality on the 
population density of Pterygoplichthys pardalis in the Ciliwung River, Jakarta, Indonesia. 
Biodiversitas, 21(9), 4100-4106. https://doi.org/10.13057/biodiv/d210922  

Emere, M. C., & Dibal, D. M. (2013). Metal Accumulation in Some Tissues/Organs of a Fresh 
Water Fish (Clarias Gariepinus) from Some Polluted Zones of River Kaduna. Journal of 
Biology, Agriculture and Healthcare, 3, 112-117. 
https://api.semanticscholar.org/CorpusID:55698596  

Febrianti, N., Yulianto, F., Arda, M., & Haryani, N. (2020, September). Flood inundation 
mapping using synthetic aperture radar data single polarization: A case study of flood in 
lake tempe, South Sulawesi-Indonesia. In IOP Conference Series: Earth and Environmental 
Science (Vol. 572, No. 1, p. 012028). IOP Publishing. DOI 10.1088/1755-
1315/572/1/012028   

Ferguson, C. (n.d.). Catfish Species Essentials: The "Big Three" Types Of Catfish. Catfish Edge. 
Retrieved October 17, 2023, from https://www.catfishedge.com/catfish-species-basics/  

Garcia, T. I., Shen, Y., Crawford, D., Oleksiak, M. F., Whitehead, A., & Walter, R. B. (2012). RNA-
Seq reveals complex genetic response to Deepwater Horizon oil release in Fundulus 
grandis. BMC genomics, 13, 474. https://doi.org/10.1186/1471-2164-13-474  

Iqbal, N. (n.d.). A HANDBOOK OF DISEASES OF CULTURED CLARIAS (PLA DUK) IN 
THILAND. Food and Agriculture Organization. Retrieved November 7, 2023, from 
https://www.fao.org/3/ab942e/AB942E02.htm   

https://journal-iasssf.com/index.php/AJTEOH
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/aqc.1210
https://doi.org/10.13057/biodiv/d210922
https://api.semanticscholar.org/CorpusID:55698596
https://iopscience.iop.org/article/10.1088/1755-1315/572/1/012028#:~:text=DOI%2010.1088/1755%2D1315/572/1/012028
https://iopscience.iop.org/article/10.1088/1755-1315/572/1/012028#:~:text=DOI%2010.1088/1755%2D1315/572/1/012028
https://www.catfishedge.com/catfish-species-basics/
https://doi.org/10.1186/1471-2164-13-474
https://www.fao.org/3/ab942e/AB942E02.htm


PUTRI et al. (2024)  58 

 
AJTEOH. 2024, VOLUME 1, ISSUE 2 https://journal-iasssf.com/index.php/AJTEOH 

Kant, R. (2012). Textile dyeing industry an environmental hazard. J Nat Sci 4 : 22—26. 
Kovalchuk, I., & Kovalchuk, O. (Eds.). (2016). Genome Stability: From Virus to Human 

Application. Elsevier Science. 
https://www.sciencedirect.com/science/article/abs/pii/B9780128033098000355  

Li, N., Bao, L., Zhou, T., & Yuan, Z. (2018, December 20). Genome sequence of walking catfish 
(Clarias batrachus) provides insights into terrestrial adaptation. BMC Genomics. 
Retrieved November 7, 2023, from 
https://bmcgenomics.biomedcentral.com/articles/10.1186/s12864-018-5355-
9#citeas  

Liyanage, C. P., & Yamada, K. (2017). Impact of Population Growth on the Water Quality of 
Natural Water Bodies. Sustainability, 9(8). https://doi.org/10.3390/su908140  

Merdeka. (2020, June 18). 11 Jenis Ikan Air Tawar yang Sering Dikonsumsi. Merdeka.com. 
Retrieved October 17, 2023, from https://www.merdeka.com/trending/11-jenis-ikan-
air-tawar-yang-sering-dikonsumsi-kln.htm  

Nathanson, J. A. (2023, September 27). Water pollution | Definition, Causes, Effects, Solutions, 
Examples, & Facts. Britannica. Retrieved October 11, 2023, from 
https://www.britannica.com/science/water-pollution  

Okomoda, V. T., Koh, I. C. C., Hassan, A., Amornsakun, T., & Shahreza, M.S. (2019). Water 
quality tolerance and gill morphohistology of pure and reciprocal crosses of 
Pangasianodon hypophthalmus and Clarias gariepinus. Journal of King Saud University, 
31(4), 713-723. https://doi.org/10.1016/j.jksus.2018.01.003  

Rao, K. R., & Sunchu, V. (2017). A report on Pterygoplichthys pardalis amazon sailfin 
suckermouth catfishes in freshwater tanks at telangan state, India. Intl J Fish Aquat Stud 
5 (2): 249-254 

Robins, R. H. (2017, September 5). Clarias batrachus – Discover Fishes. Florida Museum. 
Retrieved November 7, 2023, from https://www.floridamuseum.ufl.edu/discover-
fish/species-profiles/clarias-batrachus/  

Saba, A. O., Nor, F. R., Ahmad, I., & Syaizwan, Z. Z. (2020). A report on introduced Amazon 
sailfin catfish, Pterygoplichthys pardalis in Gombak Basin, Selangor, with notes on two 
body patterns of the species. Pertanika 43 (4): 693-703. 
https://doi.org/10.47836/pjtas.43.4.19  

Said, I. N. I. (2002). Pengolahan Air Limbah Industri Kecil Tekstil Dengan Proses Biofilter 
Anaerob-Aerob Tercelup Menggunakan Media Plastik Sarang Tawon. Jurnal Teknologi 
Lingkungan,, 2(2), 124-135. https://media.neliti.com/media/publications/154894-ID-
none.pdf  

Thazhamon, D. A. (2021, March 15). Zeolite – A Superior Water Purification Material – WCP 
Online. Water Conditioning and Purification Magazine. Retrieved October 17, 2023, from 
https://wcponline.com/2021/03/15/zeolite-a-superior-water-purification-material/  

The University of Edinburgh. (2023, August 23). Literature review. The University of 
Edinburgh. Retrieved October 31, 2023, from https://www.ed.ac.uk/institute-academic-
development/study-hub/learning-resources/literature-review  

USFWS. (2018). ERSS - Amazon Sailfin Catfish (Pterygoplichthys pardalis). U.S. Fish and 
Wildlife Service. Retrieved November 7, 2023, from 
https://www.fws.gov/sites/default/files/documents/Ecological-Risk-Screening-
Summary-Amazon-Sailfin-Catfish.pdf  

 
 

https://journal-iasssf.com/index.php/AJTEOH
https://www.sciencedirect.com/science/article/abs/pii/B9780128033098000355
https://bmcgenomics.biomedcentral.com/articles/10.1186/s12864-018-5355-9#citeas
https://bmcgenomics.biomedcentral.com/articles/10.1186/s12864-018-5355-9#citeas
https://doi.org/10.3390/su908140
https://www.merdeka.com/trending/11-jenis-ikan-air-tawar-yang-sering-dikonsumsi-kln.htm
https://www.merdeka.com/trending/11-jenis-ikan-air-tawar-yang-sering-dikonsumsi-kln.htm
https://www.britannica.com/science/water-pollution
https://doi.org/10.1016/j.jksus.2018.01.003
https://www.floridamuseum.ufl.edu/discover-fish/species-profiles/clarias-batrachus/
https://www.floridamuseum.ufl.edu/discover-fish/species-profiles/clarias-batrachus/
https://doi.org/10.47836/pjtas.43.4.19
https://media.neliti.com/media/publications/154894-ID-none.pdf
https://media.neliti.com/media/publications/154894-ID-none.pdf
https://wcponline.com/2021/03/15/zeolite-a-superior-water-purification-material/
https://www.ed.ac.uk/institute-academic-development/study-hub/learning-resources/literature-review
https://www.ed.ac.uk/institute-academic-development/study-hub/learning-resources/literature-review
https://www.fws.gov/sites/default/files/documents/Ecological-Risk-Screening-Summary-Amazon-Sailfin-Catfish.pdf
https://www.fws.gov/sites/default/files/documents/Ecological-Risk-Screening-Summary-Amazon-Sailfin-Catfish.pdf


PUTRI et al. (2024) 59 

 
AJTEOH. 2024, VOLUME 1, ISSUE 2 https://journal-iasssf.com/index.php/AJTEOH 

 

Biographies of Authors 
  
AMELIA PUTRI, Universitas Pendidikan Indonesia. 

▪ Email: ameliapp@upi.edu 
▪ ORCID:  
▪ Web of Science ResearcherID:  
▪ Scopus Author ID:   
▪ Homepage: 

 

JIHAN BILQIS, Universitas Pendidikan Indonesia. 
▪ Email: jihan.bil.13@upi.edu 
▪ ORCID:  
▪ Web of Science ResearcherID:  
▪ Scopus Author ID:   
▪ Homepage:   

 

AMALIA ZIKRA, Universitas Pendidikan Indonesia. 
▪ Email: amalia.zikra@upi.edu  
▪ ORCID:  
▪ Web of Science ResearcherID:  
▪ Scopus Author ID:   
▪ Homepage: 

 
HERTIEN KOOSBANDIAH SURTIKANTI, Universitas Pendidikan Indonesia. 

▪ Email: hertien_surtikanti@yahoo.com  
▪ ORCID: 0000-0003-2743-2578 
▪ Web of Science ResearcherID:  
▪ Scopus Author ID: 57194536681 
▪ Homepage:    

https://journal-iasssf.com/index.php/AJTEOH
mailto:ameliapp@upi.edu
mailto:jihan.bil.13@upi.edu
mailto:hertien_surtikanti@yahoo.com
https://orcid.org/0000-0003-2743-2578
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57194536681

