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Midstream Palao’s very few species composition and count maybe attributed to the fact 
that the river receives more anthropogenic municipal effluents contributed from the 
growing residents in the area aside from industrial effluent of an industry situated in 
middle part of the upstream vicinity. In downstream Tubod, higher number of species 
composition (15 out of 27) exists. The current results which show differences in diversity, 
community structure and species assemblage of the fishes found in different 
river may indicate differences in aquatic habitats’ biotic and abiotic factors threatening the 
assemblage of the fishes within the range of spatial distribution 
of the fish populations are however needed to evaluate 
habitats to be able to determine the specific factors that threatened their diversity and 
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Environmental studies of rivers are usually focused in 

Studies on a variety of bioindicators involve species identification and count in a particular locality’s 
environmental conditions while others focused on the condition of the ecosystem by measuring developmental 
instability (Leung, et al., 2000; Palmer
organisms require energy to compensate for stress rather than to reduce energy for growth and reproduction 
(Koehn & Bayne, 1989; Lens et al
(Hewitt et al., 2008; Allen & Flecker, 1993
Smith, 1978; Friedlander & Parrish, 1998
failure of fish species assemblages within the range of spatial distribution limits 
1978; Friedlander & Parrish, 1998; 
Iligan River was conducted since it is exposed to two types of natural environment: pristine upstream and a 
polluted downstream due to discharges of municipal and industrial effluents. Since fishes are easy to collect and
identify at the species level, assemblages representing a variety of trophic levels can be assessed considering 
fishes are relatively long-lived and mobile 
freshwater fishes in the different areas of the river 
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ABSTRACT 
The population structure of freshwater fishes shapes the structure of a river system.  The 
number and kind of organisms, and the interactions among these organisms with each 
other and with their environment influences the community structure of a river system.  
We investigated a river in Iligan City where 3 areas have different levels of environmental 
quality- the more prestine upstream Pugaan, the polluted midstream Palao and the silted 
downstream Tubod including the area up to the mouth of the river facing Iligan Bay. Out of 
the 238 fishes collected from 3 areas of the river, 27 species (3 unknown) were accounted 
for. Sixteen (16) species (2 unknown) were documented in upstream Pugaan, 4 species in 
midstream Palao and 15 species (1 unknown) in downstream Tubod area. The 24 species 
identified belongs to 8 families namely: Ambassidae, Channidae, Clariidae, Cyprinidae, 

Eleotridae, Gobiidae, Rhyacichthyidae, and Scatophagidae. Out of the 8 families, family 
Gobiidae had the highest number of species and highest number of samples collected. 
Results show that upstream Pugaan had the highest species composition (16 out of 27 
species) while midstream Palao had the lowest species composition (4 out of 27 species). 

dstream Palao’s very few species composition and count maybe attributed to the fact 
that the river receives more anthropogenic municipal effluents contributed from the 
growing residents in the area aside from industrial effluent of an industry situated in 
middle part of the upstream vicinity. In downstream Tubod, higher number of species 
composition (15 out of 27) exists. The current results which show differences in diversity, 
community structure and species assemblage of the fishes found in different 
river may indicate differences in aquatic habitats’ biotic and abiotic factors threatening the 
assemblage of the fishes within the range of spatial distribution limits. Continuous
of the fish populations are however needed to evaluate the impacts of changes in their 
habitats to be able to determine the specific factors that threatened their diversity and 
conservation. 
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INTRODUCTION 

of rivers are usually focused in using aquatic organisms as indicators
Studies on a variety of bioindicators involve species identification and count in a particular locality’s 
environmental conditions while others focused on the condition of the ecosystem by measuring developmental 

Palmer & Strobeck, 1992; Van Valen, 1962; Swaddle
organisms require energy to compensate for stress rather than to reduce energy for growth and reproduction 

et al., 1999) or the ability to withstand environmental and genetic perturbations 
Flecker, 1993; Gorman & Karr, 1978; Lester et al., 1996; 
Parrish, 1998) and because abiotic and biotic factors determine the success or 

failure of fish species assemblages within the range of spatial distribution limits (Hewitt
; Minns, 1989). In the present investigation, population study of the fishes in 

Iligan River was conducted since it is exposed to two types of natural environment: pristine upstream and a 
polluted downstream due to discharges of municipal and industrial effluents. Since fishes are easy to collect and
identify at the species level, assemblages representing a variety of trophic levels can be assessed considering 

lived and mobile (Karr et al., 1986). It is therefore important to study population
reshwater fishes in the different areas of the river to be able to understand the structure of a river system
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Population Structures of Freshwater 

Fishes from Iligan River, Iligan City, 

The population structure of freshwater fishes shapes the structure of a river system.  The 
number and kind of organisms, and the interactions among these organisms with each 

nt influences the community structure of a river system.  
We investigated a river in Iligan City where 3 areas have different levels of environmental 

the more prestine upstream Pugaan, the polluted midstream Palao and the silted 
ncluding the area up to the mouth of the river facing Iligan Bay. Out of 

the 238 fishes collected from 3 areas of the river, 27 species (3 unknown) were accounted 
for. Sixteen (16) species (2 unknown) were documented in upstream Pugaan, 4 species in 

eam Palao and 15 species (1 unknown) in downstream Tubod area. The 24 species 
Ambassidae, Channidae, Clariidae, Cyprinidae, 

. Out of the 8 families, family 
iidae had the highest number of species and highest number of samples collected. 

Results show that upstream Pugaan had the highest species composition (16 out of 27 
species) while midstream Palao had the lowest species composition (4 out of 27 species). 

dstream Palao’s very few species composition and count maybe attributed to the fact 
that the river receives more anthropogenic municipal effluents contributed from the 
growing residents in the area aside from industrial effluent of an industry situated in the 
middle part of the upstream vicinity. In downstream Tubod, higher number of species 
composition (15 out of 27) exists. The current results which show differences in diversity, 
community structure and species assemblage of the fishes found in different areas of the 
river may indicate differences in aquatic habitats’ biotic and abiotic factors threatening the 

limits. Continuous surveys 
the impacts of changes in their 

habitats to be able to determine the specific factors that threatened their diversity and 

 

organisms as indicators of stress. 
Studies on a variety of bioindicators involve species identification and count in a particular locality’s 
environmental conditions while others focused on the condition of the ecosystem by measuring developmental 

Swaddle et al., 1994) since 
organisms require energy to compensate for stress rather than to reduce energy for growth and reproduction 

to withstand environmental and genetic perturbations 
., 1996; Dudgeon et al., 2006; 

and because abiotic and biotic factors determine the success or 
Hewitt et al., 2008; Smith, 

population study of the fishes in 
Iligan River was conducted since it is exposed to two types of natural environment: pristine upstream and a 
polluted downstream due to discharges of municipal and industrial effluents. Since fishes are easy to collect and 
identify at the species level, assemblages representing a variety of trophic levels can be assessed considering 

important to study populations of 
understand the structure of a river system. 
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Iligan River is found in the heart of Iligan City, Philippines. Because of rapid urbanization along the river, 
changes in water quality threatens biodiversity and developmental stability of the ecosystem. To be able to 
evaluate the status of the Iligan City River system, this study was conducted to determine the ecological health 
status of the river based on species diversity between upstream and downstream areas, compare its species 
abundance and diversity with the abiotic factors (physicochemical factors) obtained. The information will serve 
as biologically relevant indicator to determine factors affecting the community of fish species (Clarke, 1993; 
Bunn, 1995; Clark, 1995; Whiteman & Loganathan, 2001). 

 
Methodology: 

One of the river system in Iligan City, Iligan River system lies along the stretch passing thru the heart of the 
city. Iligan River originates from barangay Pugaan passing the following barangays Palao, Merila, and Ubaldo 
laya before diverging into Tubod River down to Tambacan area exiting out to Iligan Bay.  

Sampling site of Iligan River system starts from upstream river situated in barangay Pugaan in comparison 
to downstream part of the river in barangay Tubod (Figure 1). Barangay Pugaan presents an area with typically 
naturally pristine environment since upstream part is relatively clean and with very minimal anthropogenic 
pollutants. With the introduction of increasing households in barangay Palao going downstream, this part shows 
a naturally pollution stress environment. 

Barangay Puga-an (N 08⁰14’15.0” E 124⁰18’56.6”) with an elevation of 106m is bounded on the north by 
portion of barangays Luinab and Mandulog; on the east by the municipality of Kapay; on the south by barangay 
Tipanoy; on the southeast by barangay Ubaldo D. Laya; on the west by barangay Pala-o; and on the northwest 
by barangay Del Carmen. The river lies along a stretch of 6,390.48m. 

Barangay Tubod (N 8⁰13’12.7” E 124⁰14’32.6”) with an elevation of 26 m is bounded on the north by 
barangay Mahayahay; on the northeast by barangay Ubaldo Laya; barangay Tipanoy on the southeast; and on 
the west by barangay Tomas Cabili. Barangay Tubod is comprises to sixty-one (61) puroks. The area is 320.67 
hectares and 2.10 kilometers from the city proper (CPDO, 2010). Its river runs along a distance of 5,236.51m. 

 

 
 
Fig. 1: Map showing the sampling sites of the study 

 
Fish samples were collected using electrofishing method with 12v current output. The use of minimal 

voltage is advantageous to capture live specimen in order to take images as fresh as possible. The net used were 
1 mm in diameter to include all sizes of fishes. 

Identification of fish species were based upon identification key guide to “Species of Fishes known from 
the Philippine Archipelago (Jordan & Richardson, 1910) and confirmed in fishbase.org site.  

The number of identified fish species was tabulated. Species composition and species diversity was 
analyzed using the PAST software (Hammer et al., 2001). Rarefaction analysis was also performed to verify 
accurateness of diversity indices. 
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RESULTS AND DISCUSSIONS 
 
Since the population structure of freshwater fishes shapes the structure of a river system, their number and 

kind and interactions with each other and with their environment which influence their community structure in a 
river system (Willoughby, 1976) were investigated in this study. Out of the 238 fishes collected from 3 portions 
of Iligan River, 27 species (3 unknown) were accounted for with 16 species (2 unknown) in upstream Pugaan, 4 
species in midstream Palao and 15 species (1 unknown) in downstream Tubod area (Table 1). The 24 species 
identified belongs to 8 families namely: Ambassidae, Channidae, Clariidae, Cyprinidae, Eleotridae, Gobiidae, 
Rhyacichthyidae, and Scatophagidae. Out of the 8 families, family Gobiidae had the highest number of species 
and highest number of samples collected (Figure 2). Figures 3 to 5 show representative species collected from 
the three sampling areas in the river. It can be noted that upstream Pugaan had the highest species composition 
(16 out of 27 species) while midstream Palao had the lowest species composition (4 out of 27 species). 
Midstream Palao’s very few species composition and count maybe attributed to the fact that the river receives 
more anthropogenic municipal effluents contributed from the growing residents in the area aside from industrial 
effluent of a vinegar industry situated in the middle part of the upstream vicinity. Moreover, dissolved oxygen 
taken from this site showed an average reading of 3.30 mg/L which means that it falls below the minimum level 
of 5.0 mg/L as the recommended water quality standards of freshwater classifications. Some species do not 
survive at lower value while others like carp, eel, and tilapia can tolerate dissolved oxygen levels between 3.0-
4.0 mg/L (Lloyd, 1992). In addition, adult channel catfish can survive between 2.0-3.0 mg/L although their eggs 
die. In downstream Tubod, higher number of species composition (15 out of 27) exists. This is due to the fact 
that downstream receives partly the migration of fishes coming from Iligan Bay just adjacent to it. However, 
further migration is hampered due to the distress brought about by quarrying as can be observed with the lowest 
recorded water transparency of only 4 inches. Only those fish species that adapts to this kind of activity thrives 
(Figure 5). Aside from the high species composition, it was also observed that fishes caught mostly belong to 
family Eleotridae and Gobiidae.  A. interrupta (n=43), E. melanosoma (n=34), and G. celebius (n=28) were 
found to be unique species only in this part of the river. It might be that these parts of the river possess 
characteristics suitable for the existence of fishes belonging to these mentioned families. It is interesting to note 
that C. batrachus, P. brevis, B. belobrancha, M. filifer, M. pulchellum, and R. aspro were unique only to 
upstream Pugaan.  

 
Table 1: List of fishes in upstream Pugaan, Iligan River Systems 

Family Scientific Name Reference English 
Name 

Common 
Name 

Pugaan Palao Tubod 

Channidae Channa striata (Bloch, 1793) Striped 
snakehead 

Haloan 1 3 0 

Clariidae Clarias 
batrachus 

(Linnaeus, 1758) Philippine 
catfish 

Hito 9 0 0 

Cyprinidae Puntius brevis (Bleeker, 1850)  Paitpait 25 0 0 
Eleotridae Belobranchus 

belobrancha 
(Valenciennes, 1837) Throat-spine Bating ulo 

 
1 0 0 

 Eleotris fusca (Forster, 1801) gudgeon 
Dusky 

bunak 
 

2 5 4 

 Eleotris 
melanosoma 

(Bleeker, 1852) Dusky 
sleeper 

Bating ulo 
 

6 1 34 

 Eleotris sp. 1  Broadhead 
sleeper 

 3 0 0 

 Eleotris sp. 2    2 0 0 
 Butis butis 

 
(Hamilton, 1822) 
 

Duckbill 
sleeper 

 2 0 2 

 Hypseleotris 
agilis 
 

(Valenciennes, 1837) 
 

  0 0 1 

Gobiidae Glossogobius 
celebius 
 

(Valenciennes, 1837) 
 

Celebes goby Iswil 
 

11 
 

5 28 

 Sicyopterus 
lacrymosus 

(Herre, 1927) 
 

 Anga 18 0 8 

 Stiphodon 
atropurpureus 

(Herre, 1927) 
 

  1 0 1 

 Myersina filifer (Valenciennes, 1837)   1 0 0 
 Microsycidium 

pulchellum 
(Herre, 1927)   1 0 0 

 Awaous 
melanocephalus 

Bleeker, 1849) Largesnout 
goby 

 0 0 1 

 Awaous 
ocellaris 

(Broussonet, 1782)   0 0 1 

 Awaous sp. 1    0 0 1 
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 Awaous sp. 2    0 0 1 
 Awaous sp. 3    0 0 1 
Rhyacichthyidae Rhyacichthys 

aspro 
(Valenciennes, 1837) Loach goby Dalapakan 1 0 0 

Unknown 1     1 0 0 
Unknown 2     3 0 0 
Ambassidae Ambassis 

interrupta 
(Bleeker, 1852) Long-

spinned 
Glass 
perchlet 

ibis 43 0 43 

 

 
 
Fig. 2: Distribution of groups showing Gobiidae as the most abundant family. 

 

 
Fig. 3: Digital images of Teleost fish species (14megapixel) found in upstream Iligan River at Barangay 

Pugaan, Iligan City a) C. striata; b) E. fusca; c) G. celebius (lower part of upstream); d) C. batrachus 
(upper part); e) C. batrachus (lower part); f) R. aspro; g) G. celebius (upper part); h) unknown goby 
species; i) M. pulchellum; j) P. brevis (upper part); k) S. lacrymosus; l) S. atropurpureus; m) P. brevis 
(lower part); n) Eleotris sp. 1; and o) E. melanosoma 

 

 
 
Fig. 4: Digital images of Teleost fish species (14megapixel) found in midstream Iligan River at Barangay Palao, 

Iligan City. a) E. fusca; b) G. celebius; c) C. striata; and d) E. melanosoma 
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It is interesting to note that C. batrachus, P. brevis, B. belobrancha, M. filifer, M. pulchellum, and R. aspro 
were unique only to upstream Pugaan. Based on the physico-chemical parameters taken and the actual on site 
evaluation of the area, one can establish beyond reasonable doubt the uniqueness of these species to this 
particular part of Iligan River especially the upper portion of upstream before a vinegar manufacturing company 
operating the middle part and quarrying activities at the lower part. 

 

 
 

Fig. 5: Digital images of Teleost fish species (14megapixel) found in downstream Iligan River at Barangay 
Tubod, Iligan City. a) A. interrupta; b) G. celebius; c) S. lacrymosus ; d) A. melanocephaus; e) S.argus; 
f) unknown goby sp.; g) Awaous sp. 1; h) E. melanosoma ; i) E. fusca; j) H. agilis; k) S. atropurpureus; 
and l) B. butis. 

 
Table 4: Distribution of fishes in 3 stream sites of Iligan River Systems. 

Species Pugaan River Palao River Tubod River 
Ambassis interrupta   * 
Awaous melanocephalus   * 
Awaous ocellaris   * 
Awaous sp. 1   * 
Awaous sp. 2   * 
Awaous sp. 3   * 
Belobranchus belobrancha *   
Butis butis   * 
Channa striata * *  
Clarias batrachus *   
Eleotris fusca * * * 
Eleotris melanosoma * * * 
Eleotris sp. 1 *   
Eleotris sp. 2 *   
Glossogobius celebius * * * 
Hypseleotris agilis   * 
Microsycidium pulchellum *   
Myersina filifer *   
Puntius brevis *   
Rhyacichthys aspro *   
Scatophagus argus   * 
Sicyopterus lacrymosus *  * 
Stiphodonatro purpureus *  * 

Legend: * means the presence of fish species 
Species Diversity 
 

Most of the fishes examined were identified to the species level with few exceptions.  The sampling sites 
ranked based on the number of taxa from the highest to lowest are as follows: upstream Pugaan> downstream 
Tubod> midstream Palao. Diversity based on the Shannon-Weiner index showed the following trend: upstream 
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Pugaan (2.20) > downstream Tubod (1.88) > midstream Palao (1.25) (Table 2).  However, seriation (Fig. 6a), 
rarefaction (Fig. 6b) and cluster (Fig. 6c) analysis showed the following trend: upstream Pugaan> midstream 
Palao> downstream Tubod. Considering the differences in abundance of the different sampling sites, there was 
really a need for rarefying the abundance data.  In this case, rarefaction results should be the bases for 
determining which communities are considered the most diverse.  Hence, result shows that definitely upstream 
site was the most diverse with downstream Tubod exhibiting otherwise. Although relatively greater number of 
fish samples was collected in downstream Tubod, this does not account as the least diverse freshwater fishes in 
this part of Iligan River.  

 
Table 5: Species Diversity indices of all freshwater taxa taken in 3 sites of Iligan River, Iligan City, Philippines. 

  PUGAAN PALAO TUBOD 
Taxa_S 16 4 15 
Individuals 87 14 137 
Dominance_D 0.16 0.31 0.21 
Shannon_H 2.2 1.25 1.88 
Simpson_1-D 0.84 0.69 0.79 
Evenness_e^H/S 0.5 0.88 0.41 
Menhinick 1.93 1.07 1.37 
Margalef 3.81 1.14 3.05 
Equitability_J 0.76 0.9 0.68 
Fisher_alpha 6.89 1.87 4.7 
Berger-Parker 0.29 0.36 0.31 

 

 
 

Fig. 6: Seriation (a), Rarefaction (b) and cluster (c) analysis of variations in population structures of freshwater 
fish species found in Pugaan, Palao, and Tubod river system. While the results show differences in the 
community structure of the fishes in different areas of the river,  

 
The current study show that fishes can be considered indicators of balanced aquatic ecosystem (Gorman, 

and Karr, 1978) and knowledge of their richness, abundance and diversity will indicate if the health status of the 
river (Hewitt et al., 2008; Smith 1978; Friedlander & Parrish, 1998). The current results which show differences 
in diversity, community structure and species assemblage of the fishes found in different areas of the river may 
indicate differences in aquatic habitats’ biotic and abiotic factors (Gorman & Karr, 1978; Karr et al., 1986; 
Stalnaker, 1979; Bovee, 1982; Baltz et al., 1987) threatening the assemblage of the fishes within the range of 
spatial distribution limits (Hewitt et al., 2008; Minns, 1989). Continuous surveys of the fish populations are 
however needed to evaluate the impacts of changes in their habitats to be able to determine the specific factors 
that threatened their diversity and conservation (Hewitt et al., 2008; Lester et al., 1996; Lester et al., 1996; 
Dudgeon et al., 2009). 

 
Conclusion: 

This study has shown differences in fish’s assemblage in different areas of the Iligan River which could be 
attributed to differences in environmental gradients. To be able to understand more of the population structures 
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of the fishes in relation to different environmental variables, continuous monitoring of fish species richness, 
abundance and diversity will be done periodically. 
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