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SHORT COMMUNICATION

A B S T R A C T

 The composition, diversity, and distribution of fish species in the Ibulao River were surveyed from 
January to December 2015-2019. The samples for fish species identification were collected from the landed 
catch of three landing centers in the Ibulao River, namely: Lamut, Kiangan, and Lagawe in the Province of 
Ifugao, Philippines. The sampling of stocks was conducted using the National Stock Assessment Program 
(NSAP) methodology. A total of 18 fish species from 11 families were recorded. The river supports four 
endemic species, two native species, 11 introduced species, and one species for further identification. The 
status of one goby species will be determined upon identification at the species level. In 2015 and 2016, the 
most dominant catch in the Ibulao River was Cyprinus carpio (common carp), but from 2017 to 2019, the 
most dominant catch was Oreochromis niloticus (Nile tilapia). These two introduced fish species constituted 
the top 2 fish species in the Ibulao River from 2015 to 2019. The native fish species, which are the migratory 
fish Anguilla marmorata (giant mottled eel) and the Awaous melanocephalus (largesnout goby), are found 
in all the landing centers but with an observed declining catch. This information will serve as a basis for 
formulating protection and conservation policies for the fish species and their habitat in the Ibulao River. 
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Freshwater ecosystems are among the most  
diverse in the world per unit habitat (Kopf et 
al. 2015), and their biodiversity comprises 

a significant resource contributing in terms of 
economic, cultural, aesthetic, scientific, and 
educational (Dudgeon et al. 2006). The Cordillera’s 
inland waters consist of freshwater lakes, swamps, 
reservoirs, rivers, ponds, and small impoundments. 
One of the river systems in the Cordillera is the 
Ibulao River, which originates in the mountains of 
Ifugao and drains into the Magat Dam covering parts 
of Ifugao and Isabela.
 The Ibulao River is a major river tributary 
of the Magat Dam. It contributes to the dam’s water 
budget and aquatic biodiversity. Riverine ecosystems 
also provide breeding grounds of many lacustrine 
fish species and act as sources of fish and other edible 

aquatic life to the local communities (Mwangi et al. 
2012). 
 Freshwater fishes play crucial roles in their 
ecosystems (Albert and Reis 2011; Loh et al. 2014; 
Toussaint et al. 2016; van der Sleen and Albert 2018), 
yet limited studies are focusing on small riverine 
fisheries due to the perception that fisheries of small 
rivers are not economically viable although fish in 
these rivers may grow up to large sizes (Mwangi et 
al. 2012). Furthermore, despite various fisheries 
opportunities, the freshwater ecosystems, including 
its flora and fauna, are under increasing threats from 
both natural and man-made environmental stressors, 
including poor agricultural activities, clearance of 
riparian vegetation, nutrient enrichment, climate 
change (Mwangi et al.  2012), intensive aquaculture, 
and introduction of non-native species (Papa and 
Briones 2017).
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 In the Cordillera, little is known about 
the diversity and status of endemic freshwater 
fishes, which are equally valuable as bioindicators 
of ecosystem health and an integral part of our 
country’s natural heritage (Fermin et al. 2014), and 
there are many unique freshwater fish species with 
unknown status (Garcia et al. 2018). As the stock 
assessment studies continue in the Cordillera, species 
identification, diversity, and distribution are some 
problems being encountered. Therefore, the need 
for assessment studies of riverine ecosystems in the 
region cannot be overemphasized. This study focused 
on the species composition and distribution of the 
freshwater fish species in the Ibulao River in Ifugao, 
Cordillera.
 The study concentrated on three 
municipalities that the Ibulao River traverses: 
Lagawe, Kiangan, and Lamut. These areas served as 
landing centers, where data collection was conducted. 
The study followed the methodology of the National 
Stock Assessment Program (NSAP).
 Fish samples were collected from 2015 to 
2019 using a variety of fishing gears such as fish nets, 
fish traps, and electro-fishing devices in the three 
landing centers. These areas are located in the middle 
of the Ibulao River in Ifugao. The data collected were 
analyzed using standard taxonomic keys based on 
morphometric characters.
 The fishes in the Ibulao River were identified 
through morpho-meristic characterization and 
deoxyribonucleic acid (DNA) fingerprinting. 

Fisherfolk collected samples in the identified landing 
centers and preserved them for identification. 
Samples were preserved in 95% ethanol and sent 
to the Genetic Fingerprinting Laboratory (GFL) of 
the National Fisheries Research and Development 
Institute (NFRDI) for DNA identification.
 Eighteen finfishes that belong to 12 families 
were collected and identified in the Ibulao River. 
Eleven of them are introduced species which comprise 
61.11% of all the fishes recorded in the Ibulao River. 
In addition, this river supports four endemic and two 
native fish species. The endemic species constitute 
22.22%, while the native species constitute 11.11% of 
all the fishes recorded in the Ibulao River. A list of the 
fish and invertebrate species identified in the Ibulao 
River is presented in Table 1.
 From 2015 to 2019, the number of fish 
species caught in the municipalities covered by the 
study presented different numbers. There are 17 
species recorded in Lamut, 19 in Lagawe, and 16 in 
Kiangan. An observed steady number was recorded 
in Lagawe, which has the highest number of species. 
Species caught, however, changed from year to year. 
In Kiangan and Lamut, the number of species caught 
varies each year, with the fewest at six species recorded 
in Kiangan in 2016. In 2019, there was no monitoring 
conducted in the Kiangan area; hence, the zero catch. 
However, this does not mean that there was no catch 
in the municipality in 2019, but it was only because 
of the reduction of NSAP enumerators caused by the 
reduced budget.

Figure 1. Map of the landing centers covered by the study
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 In 2015 and 2016, the most dominant catch 
in the Ibulao River was Cyprinus carpio (common 
carp), but from 2017 to 2019, the most dominant 
catch was the Oreochromis niloticus (Nile tilapia). 
These two introduced fish species constituted the 
top two fish species in the Ibulao River from 2015 to 
2019. The native fish species, which are the migratory 
fish Anguilla marmorata (giant mottled eel) and 
the Awaous melanocephalus (large snout goby), are 
found in all the landing centers but with an observed 
declining catch. The giant mottled eel is a catadromous 
fish species that grows in freshwater areas and spawns 
in saltwater. The declining catch of the eel may be 

Table 1. List of the freshwater finfishes and invertebrates recorded in the Ibulao River from 2015 to 2019

Status Local Name Common Name Scientific Name/Label
Freshwater FinFishes
Native Igat giant mottled eel Anguilla marmorata
Native Bunog large snout goby Awaous melanocephalus
For further ID Bunog goby BFARCAR_Bunog02_154
Introduced Gurami gourami BFARCAR_Gourami_041
Introduced Karpa carp Carracius carracius
Introduced Kiwet ricefield eel BFARCAR_Kiwet_009
Endemic Kurilao catfish Plicofollis magatensis
Introduced Silap silver barb BFARCAR_Silap_019
Introduced Dalag mudfish Channa striata
Introduced Paltat/Hito catfish Clarias batrachus
Introduced Paltat/Hito African catfish Clarias gariepinus
Introduced Karpa common carp Cyprinus carpio
Introduced Tamtampi mosquito fish Gambusia affinis
Endemic to Luzon Ayungin silver therapon Leiopotherapon plumbeus
Endemic to Philippines Susay halfbeak Nomorhamphus sp.
Introduced Tilapia tilapia Oreochromis niloticus
Introduced Bunog goby Rhinogobius giurinus
Endemic Susay halfbeak Zenarchopterus philippinus

attributed to the obstructions to the fish's migration 
pattern, which can be found in the lower tributaries of 
the river, specifically the Magat Dam. These barriers 
prevent the fish from migrating to the sea to spawn 
and going back to the freshwater areas to grow. One 
endemic species, the Nomorhamphus sp. (halfbeak), 
locally called "susay" or "siriw," is found only in one 
area in Lagawe. This species was caught in 2016, 2018, 
and 2019. The catch of the species is minimal, with 
7.35 kg in total.
 The municipality of Lamut contributed the 
most catch from 2015 to 2019, with a total catch of 
4.004 MT. The municipality of Lagawe contributed 

Landing
Center

Number of Fish Species Recorded
2015 2016 2017 2018 2019 Total Numbers of 

Species
Kiangan 10 6 8 13 16
Lagawe 14 14 12 14 14 19
Ifugao 14 15 11 8 8 17

Table 2. Number of fish species recorded per year in the three landing centers included in the study
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2.80 MT, while Kiangan contributed 0.79 MT. In 
Lamut and Lagawe, the most dominant catches are the 
introduced fish species Nile tilapia and common carp. 
In Lamut, Nile tilapia contributed 1.94 MT (25.52%), 
while Common carp contributed 1.40 MT (18.22%) 
of the total catch in the Ibulao River. In Lagawe, Nile 
tilapia contributed 0.88 MT while common carp 
contributed 0.62 MT. These are the dominant species 
in these two areas from 2015 to 2019. In Kiangan, the 
most dominant species were the common carp and 
Rhinogobius giurinus (barcheek goby), a species of 
goby. However, the high catch of the goby is attributed 
to the fishing gear used: electrofishing devices. 
Electrofishing devices can stun fishes within a certain 
radius depending on their voltage, water flow, and 
the fish species' tolerance. The Rhinogobius giurinus, 
which usually clings to rocks in riverbeds, are usual 
victims of electrofishing activities. The different 
species caught per municipality are presented in 
Table 3.

 The Ibulao River’s aquatic diversity is 
dominated by the introduced fish species in the 
area. Endemic and native fish species in the aquatic 
ecosystem represent only 28.57% of all the recorded 
species in the area, while the introduced fish species 
are 52.38%, which is more than half. Further 
assessments of the upper and lower streams of the 
Ibulao River would give a better perspective on the 
species composition, diversity, and distribution in its 
whole stretch.
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Clarias 
gariepinus

 X X  X X  X X X X X X X

Cyprinus carpio X X X X X X X X X X X X X X

Gambusia 
affinis

X X X  X X  X  X X  X  

Table 3. Fish species recorded per year in the three landing centers included in the study

Fish Species Composition and Distribution from 2015 to 2019 in the 
Ibulao River, Ifugao, Cordillera, Philippines



94     |     The Philippine Journal of Fisheries

 The authors thank NFRDI for the funding 
support in implementing NSAP in the Cordillera 
and for technical expertise during the fish species 
identification and the preparation of this paper. 
 The authors greatly appreciate the 
cooperation and understanding of the fisherfolk 
from the municipalities covered by the study. The 
NSAP Data Enumerators assigned in the areas, Ms. 
Herminia Belingon, Ms. Maricel Kinit, Mr. Josue 
Caclini, and Mr. Kennon Tapay, the authors extend 
their great thanks for your hard work and dedication.
 Utmost gratitude is offered to the Lord 
Almighty for giving wisdom, good health, and 
perseverance to the authors and the people behind 
the finalization of this paper to be used as one of the 
scientific references in the formulation of appropriate 
policies and sustainable resource management 
strategies for conservation of His creations.

A U T H O R  C O N T R I B U T I O N S

 Tauli MP: Conceptualization, Methodology, 
Formal Analysis, Investigation, Resources, Writing - 
Original Draft, Writing - Review and Editing. Garcia 
MPC: Conceptualization, Methodology, Formal 
Analysis, Writing-Review and Editing, Funding 
Acquisition, Supervision. Podeque JR: Investigation, 
Resources. Signey LL: Writing-Review and Editing, 
Project Administration, Supervision, Funding 
Acquisition. Sarmiento K: Methodology, Formal 
Analysis. Santos MD: Methodology, Formal Analysis, 
Resources.

C O N F L I C T S  O F  I N T E R E S T

 To the best of our knowledge, no conflict of 
interest exists.

E T H I C S  S T A T E M E N T

 The researchers followed all institutional and 
national guidelines for the care and use of laboratory 
animals.

R E F E R E N C E S

Albert JS, Reis RE. 2011. Historical
biogeography of Neotropical fishes. Berkeley, 
CA: University of California Press. https://
books .google.com.ph/books?hl=en&l-
r=&id=HbLcMtCFdtwC&oi=fnd&pg=P-
P1&ots=22qCkaluif&sig=KQYBq4HlrNhy-
o06ryFfNJkJCdc8&redir_esc=y#v=onep-
age&q&f=false

Dudgeon D, Arthington AH, Gessner MO,
Kawabata ZI, Knowler DJ, Lévêque C, Naiman 
RJ, Prieur-Richard AH, Soto D, Stiassny ML, et 
al. 2006. Freshwater biodiversity: importance, 
threats, status and conservation challenges. 
Biol Rev Camb Philos Soc. 81(2):163-182. 
https://doi.org/10.1017/S1464793105006950

Fermin LJB, Garcia MPC, Peralta MA, Yamoyam
S [unpublished]. 2014. Inventory of 
commercially important fish species of Abra 
river, Cordillera. Quezon City: National Stock 
Assessment Program, Bureau of Fisheries and 
Aquatic Resources – Cordillera Administrative 
Region.

Garcia MPC, Paz-Alberto AM, Abella, TA, Sace CF,
Claudio EG, Gabriel AG. 2018. Assessment 
of the Diversity of Macro Aquatic Species in 
Amburayan River in Kapangan, Benguet in the 
Philippines. Open Journal of Marine Science. 
8(3):323-354. https://doi.org/10.4236/
ojms.2018.83018

Kopf RK, Finlayson CM, Humphries P, Sims NC,
Hladyz S. 2015. Anthropocene Baselines: 
Assessing Change and Managing Biodiversity 
in Human-Domintaed Aquatic Ecosystems. 
BioScience. 65(8):798-811. https://doi.
org/10.1093/biosci/biv092

Loh M, Vital, WF, Vu V, Navarrete R, Calle P,
Shervette VR, Torres A, Aguirre WE. 2014. 
Isolation of sixteen microsatellite loci 
for Rhoadsia altipinna (Characiformes: 
Characidae) from an impacted river 
basin in western Ecuador. Conservation 
Genetics Resources. 6:229– 231. https://doi.
org/10.1007/s12686-013-0062-y

Mwangi BM, Ombogo MA, Amadi, J, Baker N,
Mugalu D. 2012. Fish Species Composition 
and Diversity of Small Riverine Ecosystems in 
the Lake Victoria Basin, Kenya. International 
Journal of Science and Technology. 2(9):675-
680.

Papa RDS, Briones JCA. 2017. The history of
Freshwater Research in the Philippines with 
Notes on its Origins in the University of 
Santo Tomas and Present-Day Contributions. 
Philippine Journal of Systematic Biology. 

Tauli et al. / The Philippine Journal of Fisheries 29(1): 90-95



 The Philippine Journal of Fisheries    |     95

11(1):16-28. https://www.asbp.org.ph/
wp-content/uploads/2017/05/PJSB_2017_
PSFBE-002.pdf

Toussaint A, Charpin N, Brosse S, Villéger S. 2016.
Global functional diversity of freshwater 
fish is concentrated in the Neotropics while 

functional vulnerability is widespread. Sci Rep. 
6:22125. https://doi.org/10.1038/srep22125

van der Sleen P, Albert JS. 2018. Field guide to
the fishes of the Amazon, Orinoco, and 
Guianas. Princeton, NJ: Princeton University 
Press.

© 2022 The authors. Published by the National 
Fisheries Research and Development Institute. 
This is an open access article distributed under 
the CC BY-NC 4.0 license.

Fish Species Composition and Distribution from 2015 to 2019 in the 
Ibulao River, Ifugao, Cordillera, Philippines

https://creativecommons.org/licenses/by-nc/4.0/

