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ABSTRACT

This study investigates the fish species composition and spatial distribution in the Phan River
basin, Lam Dong Province (formerly part of Binh Thuan Province), during the dry season from
February to April 2025. Fish specimens were systematically collected at three representative sites
corresponding to the upper, middle, and estuary of the river, in conjunction with measurements of
environmental parameters such as salinity and pH. The results identified a total of 92 species,
belonging to 77 genera, 57 families, 24 orders, and 2 classes. The occurrence of Elasmobranchii and
numerous marine families within Perciformes reflects the distinctive estuarine ecosystem of the
estuary, where freshwater, brackish, and migratory marine fishes converge. The distribution of species
among orders exhibited marked unevenness, with certain orders dominating in species richness, while
many others contributed only a limited number of species. Perciformes was the most species-rich
order, comprising 18 species (19.57%), followed by Carangiformes and Cypriniformes, each with 11
species (11.96%). In terms of fish distribution within the river basin, the upstream and midstream
sections exhibited similar species compositions: 28 species (30.43% of the total) were recorded in both
sections, indicating that species occurring upstream can also inhabit the midstream. The highest
species richness was observed in the estuary, with 64 species (69.57%). The survey also recorded
several fish species listed in the Vietham Red Data Book (2007) and the IUCN Red List (2025),
underscoring the biodiversity value and the importance of conserving aquatic resources in this region.
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1.  Introduction

Historically, the Phan River was part of Binh Thuan Province; however, following an
administrative boundary adjustment that officially took effect on July 1, 2025, the river basin
is now under the jurisdiction of Lam Dong Province. The Phan River features a narrow and
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steep upper reach, while its lower reach gradually narrows before flowing southward and
discharging into the sea at the Ba Dang estuary. At its headwaters lies a reservoir with a
capacity of 2.17 million m3, which functions both in regulating water flow and in preserving
ecological values (People’s Committee of Binh Thuan Province).

Socio-economic activities in Binh Thuan Province have exerted considerable pressure
on surface water resources for domestic use, industrial and agricultural production,
aquaculture, and tourism. However, untreated or inadequately treated wastewater from
residential areas, industrial zones, livestock farms, and seafood processing facilities has led to
the pollution of major rivers, including the Phan River. Analytical results indicate that the
Phan River, along with several other catchments, is contaminated with NH.*, Fe, DO, BODs,
NO:7, CN7, and As, with concentrations exceeding the permissible limits specified in QCVN
08:2023/BTNMT (Huynh et al., 2024)

Freshwater fish play a pivotal role in the livelihoods and food security of riparian
communities: they provide a vital source of protein and micronutrients, while also serving as an
important income stream through small-scale fishing and trade in local markets (FAO, 2024;
Gurung, 2016). Although several studies have examined fish assemblages in other river basins
of southern Vietnam, there has been no detailed research on the species composition and
distribution characteristics of fishes in the Phan River. Filling this gap is essential for
understanding its ichthyofaunal diversity and supporting future conservation efforts. This study
provides the first documentation of fish species composition in the Phan River, contributing
baseline data for future ecological research and conservation planning in the region. Such
information will not only enhance scientific understanding of aquatic ecology but also support
the formulation of sustainable management policies for local fisheries resources.

2. Materials and methods
2.1. Study period and sampling sites

Sampling was conducted during three campaigns in the dry season, from February to
April 2025, at three sites representing the upstream, midstream, and downstream sections of
the Phan River, with each sampling campaign lasting 3-5 days (Table 1).

Table 1. Coordinates of sampling sites

Area Location Coordinates
1 The area near the Phan River reservoir, Ham Thuan Nam 10°54'37.81" N,
Commune, Lam Dong Province 107°45'52.42" E
2 Phan River Bridge, Ham Thuan Nam Commune, 10°50'32.19" N,
Lam Dong Province 107°48'57.56" E

10°43'2.43" N,

3 Ba Dang Estuary, Tan Hai Commune, Lam Dong Province 107°5226.26" E

2.2. Methods
2.2.1. Field sampling method

Qualitative sampling: Fish samples were collected by purchasing them from fishermen
and fishing alongside them. For upstream and midstream sampling sites, we used barrier nets
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and cast nets to trap fish, whereas at estuarine sites, gill nets and small trawl nets were
employed to collect fish samples.

Quantitative sampling: All individuals caught with each type of fishing gear were
recorded, and the data were used to estimate their frequency of occurrence.

2.2.2. Methods for water sampling and quality assessment

Water sampling and processing were carried out in strict accordance with QCVN
08:2023/BTNMT - National Technical Regulation on Surface Water Quality, promulgated
under Circular No. 01/2023/TT-BTNMT, effective from September 12, 2023 (Ministry of
Natural Resources and Environment, 2023). At each survey site within the study area, surface
water samples were collected in clean plastic bottles. For pH and salinity measurements, a
calibrated electronic meter (5-in-1) was used, with the electrode immersed directly into the
water sample. Measurements were taken three consecutive times at three different positions,
and the mean value was subsequently calculated.

2.2.3. Laboratory analysis

Taxonomic identification: The fish specimens were classified according to the
taxonomic system of Nelson (Nelson et al., 2016) due to its global prevalence and
effectiveness in Vietnam.

Frequency-of-occurrence assessment: Following the convention of Nguyen Huu Duc
and Tong Xuan Tam (2009) (Table 2.1), we calculated frequency by dividing the total number
of individuals recorded for each species by (i) the total number of fishing gears used and (ii)
the total number of catch events per day. Because catchability varies with fish size, species
were further grouped into three size categories (small, medium, and large) to determine the
level of frequency.

Table 2. Fish frequency assessment scale

Group 1 Group 2 Group 3
Level Symbol 1 <10em)  (10<Le<20cm)  (Lo>20 cm)
Not encountered - - - _
Very little + 3-5 1-2 0-1
Little ++ 6-9 3-5 2-3
Common +++ 10-30 6-10 4-5
Very common ++++ > 30 > 10 >5

Note: Lo: standard length of fish (excluding caudal fin).
3. Results and discussion
3.1. Salinity and pH of the Phan River

During the sampling conducted in the Phan River over three dry-season months
(February, March, and April), these parameters were measured at three representative zones:
upstream, midstream, and estuary. Table 3 below presents the mean values of pH and salinity
(%o) for each zone, reflecting the variation in environmental conditions along the longitudinal
gradient of the river basin.
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Table 3. Seasonal variation in key water-quality parameters (mean = SD)

Zone pH Salinity (%o) Environmental characteristics
Upstream 7.67 £0.084 0.041+£0.012 Completely freshwater, neutral pH

Midstream  7.29+0.093  0284+0045 resnwater — with  slight  fluctuations,
transitional zone

Estuary 7.9+0.125 8.810 £ 0.775 Brackish water, slightly alkaline pH

During the dry season, monitoring of pH and salinity along the upstream, midstream,
and estuary sections revealed pronounced longitudinal variation within the Phan River. In the
upstream region, salinity was nearly zero (0.041%o), and pH remained neutral to slightly
alkaline (7.67), indicating a typical freshwater environment with minimal influence from
seawater intrusion.

At the midstream site, salinity increased slightly (0.284%.) compared to the upstream,
whereas pH decreased to 7.29. This decline can be attributed to the accumulation and
decomposition of organic matter in the midstream zone, including leaf litter, detritus, and
natural sediments, as well as organic inputs from domestic, agricultural, and aquaculture
effluents. Microbial decomposition of these materials produces dissolved CO-, which reacts
with water to form carbonic acid and various organic acids, thereby increasing water acidity
and lowering pH.

In contrast, at the estuary, salinity rose sharply to 8.81%o due to marine intrusion, resulting
in a subsequent increase in pH to 7.9. However, this value remained slightly lower than that of
typical seawater (approximately 8.1-8.2), reflecting the brackish nature of estuarine waters, a
dynamic mixture of freshwater and seawater, further influenced by biogeochemical processes
such as organic matter decomposition and biological photosynthesis.

3.2. Fish species composition and diversity

Through field sampling, specimen analysis, and taxonomic verification, the fish species
composition was standardized based on FishBase (Froese & Pauly, 2025) and Fishes of the
World (Nelson, 2016), with synonym names corrected accordingly. The composition of the
ichthyofauna reflects the distinctive ecological gradient of the Phan River system, where
freshwater, brackish, and migratory marine species converge, particularly in the estuary. The
occurrence of cartilaginous fishes, such as class Elasmobranchii, together with several marine
families within Perciformes: notably Carangidae, Lutjanidae, and Serranidae, as well as typical
freshwater families such as Cyprinidae and Clariidae, highlights this ecological diversity.

The fish assemblage recorded in the Phan River during the dry season was highly diverse
and abundant, comprising 92 species distributed across 24 orders, 57 families, and 77 genera.
Perciformes had the highest number of species, with 18 species (19.57%), followed by
Carangiformes and Cypriniformes, each with 11 species (11.96%). Siluriformes accounted for
seven species (7.61%), Clupeiformes for six species (6.52%), Scombriformes for five species
(5.43%), and Anabantiformes for four species (4.35%). The remaining orders were
represented by only 1 to 3 species (1.09-3.26%, respectively).
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3.3. Spatial distribution of fish in the Phan River basin
Table 4 presents the distribution of fish species along the Phan River basin across the
three study areas.
Table 4. Distribution of fish species by basin in the Phan River

Distribution Area Number of Species  Proportion (%)
Upstream 28 30.43
Midstream 28 30.43
Estuary 64 69.57
Present in all three zones 0 0.00
Restricted to freshwater (upstream and midstream) 28 30.43

The data collected from the Phan River basin revealed that among the 92 fish species
recorded, 28 species were found in the upstream and midstream sections (30.43%), while the
estuary harbored 64 species (69.57%), indicating substantially higher species diversity
compared to the other areas. This discrepancy clearly reflects the influence of environmental
conditions on the structure of fish assemblages along the river continuum.

In the upstream and midstream regions, environmental conditions are characterized by
freshwater, fast-flowing currents, high dissolved oxygen levels, and substrates dominated by gravel
or sand, habitats favorable for typical freshwater species adapted to strong currents. In contrast, the
estuary represents a transitional environment between freshwater and marine systems, where
salinity fluctuates, water flow is weaker, and nutrient availability is high. Such conditions promote
the occurrence of brackish-water, coastal marine, and migratory spawning species.

Consequently, the estuary functions as an “ecotone,” an ecological transition area
integrating multiple environmental factors, thereby enhancing overall species diversity. The
absence of any species occurring across all three zones further underscores the marked
ecological differentiation among regions and highlights the narrow ecological niches of most
fish species inhabiting the Phan River basin.

3.4. Frequency of fish species in Phan River

The assessment of the occurrence frequency of 92 fish species in the Phan River showed
that most species had a low to common frequency of occurrence. Three species (3.26%) were
classified as “very common,” including Oxyeleotris marmorata, Osteochilus vittatus, and
Cyclocheilichthys apogon. In addition, 18 species (19.57%) were recorded as “common,”
while the “little” group accounted for the largest proportion, with 54 species (58.7%), and 17
species (18.48%) were recorded as “very little.”

3.5. Status of Fish Species Listed in the Red Data Book and Conservation

The list of fish species recorded in the Phan River basin was compared with the Vietnam
Red Data Book (2007), the Vietnam Red List (2024), and the ITUCN Red List (2025) to
determine their conservation status, thereby identifying species that should be prioritized for
protection and monitoring.
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Table 5. Fish species of conservation value in the Phan River

Vietnam Vietnam
No. Scientific Name Red Data Red List II_LiJS(EI(\JZORZeSd)
Book (2007) (2024)
1 %/Sn(;r)]ura japonica (Temminck & Schlegel, VU VU
2 Himantura walga (Muller & Henle, 1841) - - NT
3 Anodontostoma chacunda (Hamilton, 1822) VU - LC
4  Chanos chanos (Forsskal, 1775) VU - LC

Note: VU — Vulnerable; NT —Near Threatened; LC —Least Concern.

Analysis of fish species of conservation value in the Phan River (Table 5) revealed notable
changes in threat status across the Vietham Red Data Book (2007), the Vietnam Red List (2024),
and the JUCN Red List (2025). Anodontostoma chacunda and Chanos chanos, previously listed
as VU in the Vietnam Red Data Book (2007), no longer appear in the 2024 Vietnam Red List and
are currently classified as LC by the IUCN (2025), suggesting population recovery or data re-
evaluation. In contrast, Gymnura japonica appears in both the Vietnam Red List (2024) and the
IUCN Red List (2025) as VU, while Himantura walga is listed as NT in both sources. These
updates highlight ongoing changes in population status, improved data accuracy, and the growing
importance of monitoring for conservation planning in the Phan River basin.

Most fish species in the study area are of natural origin, with only a few introduced
through aquaculture activities. Local communities primarily exploit these fish resources for
daily subsistence, while a portion is sold in local markets and neighboring areas. The region
hosts several economically valuable species, such as Barbonymus gonionotus,
Cyclocheilichthys apogon, Osteochilus vittatus, Mugil cephalus, Lates calcarifer, Lutjanus
argentimaculatus, and Epinephelus areolatus, among others. However, current fishing
practices have exceeded sustainable levels. Some species have been listed in the Vietnam Red
Data Book (2007), the Vietnam Red List (2024), and are subject to government regulations
prohibiting harvest during spawning seasons. Despite these measures, their populations
continue to decline, and local fishers increasingly report rare encounters with these species.
This trend has significantly affected regional biodiversity, altered the ecological
characteristics of the area, and disrupted the local ecosystem balance.

Fish resources in the Phan River basin are being impacted by multiple factors. First,
overfishing—including the use of prohibited fishing gears such as electric shock devices, fine-
mesh nets, and explosives—has severely depleted fish populations, particularly those of high
economic value. Additionally, water pollution from untreated effluents discharged by seafood
processing facilities has degraded water quality, directly threatening fish habitats and growth.
The construction of reservoirs and hydraulic structures has further altered river flow patterns,
disrupted migratory routes, and reduced spawning grounds for many species. Finally, limited
management capacity and low community awareness have facilitated destructive fishing
practices, leading to ecological imbalance, and emphasizing the urgent need for integrated and
sustainable conservation efforts.
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To ensure the sustainable protection and development of fish resources in the Phan
River, a combination of management, technical, and community-based solutions is required.
Strengthening enforcement of fishing regulations is essential to prevent destructive
exploitation. In parallel, the development of sustainable aquaculture models based on high-
value native species, integrated with VAC (garden—pond-livestock) systems, can help reduce
pressure on natural populations and improve local livelihoods (Dang, 2021). Moreover,
enhancing community awareness and education on fishery resource conservation is crucial for
effective management. Finally, increasing efforts in fish stock monitoring and research,
applying biodiversity indicators and environmental impact assessments, will provide a
scientific foundation for long-term planning and conservation in the Phan River basin.

4.  Conclusion

The survey results indicate that the ichthyofauna of the Phan River exhibits a relatively
high level of diversity, encompassing numerous species characteristic of freshwater, brackish,
and estuarine. The occurrence of taxa representing multiple orders and families reflects the
transitional nature and habitat richness of the Phan River, spanning from freshwater
headwaters to tide-influenced estuary. The presence of several economically valuable species,
as well as species listed in the Vietham Red Data Book (2007), Vietnam Red List (2024), and
the IUCN Red List (2025), raises concerns regarding exploitation pressures and potential
population declines. Factors such as overfishing, habitat alteration, and water pollution are
considered major drivers influencing fish community structure. We recommend continued
monitoring of species composition dynamics, coupled with in-depth studies on the biology
and ecology of key species, to provide a scientific basis for effective conservation measures
aimed at the sustainable management of aquatic resources in the region.

< Conflict of Interest: Authors have no conflict of interest to declare.

REFERENCES

Dang, T. L. (2021). Integrated Agriculture—aquaculture Farming Systems in Vietnam: The Status Quo
and Future Perspectives. Vietham Journal of Agricultural Science, 4(1), 989-996.
https://doi.org/10.31817/vjas.2021.4.1.09.

Food and Agriculture Organization of the United Nations. (2024). Importance for food security and
livelihoods — Inland  fisheries.  Retrieved from  https://www.fao.org/inland-
fisheries/background/food-nutrition-livelihoods/en/

Gurung, T. B. (2016). Role of inland fishery and aquaculture for food and nutrition security in Nepal.
Agriculture & Food Security, 5(1), 18. https://doi.org/10.1186/s40066-016-0063-7

Huynh, P, Tran, T. M. H., & Nguyen, T. H. (2024). Study on the assessment of water quality in major
rivers of Binh Thuan Province and proposed preliminary solutions for water resource protection.
Journal of Meteorology and Hydrology, (761), 56-69.

1966


https://doi.org/10.31817/vjas.2021.4.1.09
https://www.fao.org/inland-fisheries/background/food-nutrition-livelihoods/en/
https://www.fao.org/inland-fisheries/background/food-nutrition-livelihoods/en/
https://doi.org/10.1186/s40066-016-0063-7

Tap chi Khoa hoc Trwdng BPHSP TPHCM Tdp 22, S6 11 (2025): 1960-1967

International Union for Conservation of Nature. (2025). The IUCN Red List of Threatened Species
(Version 2025-1). Retrieved from https://www.iucnredlist.org

Ministry of Natural Resources and Environment. (2023, March 13). QCVN 08:2023/BTNMT —
National technical regulation on surface water quality (Circular No. 01/2023/TT-BTNMT,
effective September 12, 2023). Hanoi, Vietnam.

Ministry of Science and Technology, & Vietnam Academy of Science and Technology. (2007).
Vietnam Red Data Book. Science and Technology Publishing House.

Nelson, J. S., Grande, T. C., & Wilson, M. V. H. (2016). Fishes of the world (5th ed.). John Wiley & Sons.

People’s Committee of Binh Thuan Province, Department of Planning and Investment. (2022,
December). Comprehensive report: Provincial planning of Binh Thuan for the period 2021-
2030, vision to 2050 (pp. 23-24).

Tong, X. T., & Nguyen, H. D. (2009). Changes in fish composition before and after Dau Tieng Lake
construction. Ho Chi Minh City University of Education Journal of Science, 31(3), 29-40.
https://doi.org/10.15625/0866-7160/v31n3.4943

Vietnam Academy of Science and Technology. (2024). Vietnam Red List — 2024 edition. Retrieved
September 15, 2025, from https://vnredlist.vast.vn

THANH PHAN LOAI CA VA PHAN BO KHONG GIAN O SONG PHAN,
TINH LAM PONG, VIET NAM, TRONG MUA KHO NAM 2025
Hodng Thi Phwong Phiic*?, Nguyén Thi Thu H@®, Tong Xuin Tam*
Trirong Dai hoc Sw pham Thanh phé Ho6 Chi Minh, Viet Nam
*Trwong THPT Tam Pha, Thanh phé Ho Chi Minh, Viét Nam
3Trwong Pai hoc Su pham Thanh phé Ho6 Chi Minh — Phén hieu Gia Lai, Viét Nam
“Corresponding author: Hoang Th; Phuwong Phiic — Email: hoang.t.phuong.phuc294@gmail.com
Received: August 12, 2025; Revised: November 08, 2025; Accepted: November 10, 2025

TOM TAT

Nghién ciru ndy khdo sat thanh phan lodi va phdn bé cd 6 heu viee séng Phan, tinh Lam Dong
(truée day thudc tinh Binh Thudn) vao miia khé tir thang 2 dén thang 4 nam 2025. Mau cd dwoc thu
thép tai 3 khu vuc nghién civu: thwong luu, trung leu va cira séng, két hop ghi nhdn cdc yéu té6 moi
truong nhu dé man va do pH. Két qua xdc dinh téng $6 92 lodi, thuoc 77 giéng, 57 hova 24 bo va 2
lop. Su xudt hién cia l6p ca mang tam Elasmobranchii va nhiéu ho cd bién trong bo Ca Vuoc
(Perciformes) phdan anh hé sinh thdi ddc thu vung ha luu — cita song c6 sy giao thoa gitta cd nudc
ngot, nuoc lo va ca bién di cu. Suw phan bé loai gitta cdc b thé hién su khong déng déu ré rét, voi mot
$6 b chiém wu thé vé s6 lwong lodi, trong khi nhiéu bo khac chi dong gop so lodi han ché. B
Perciformes (cd Vieoc) ¢é s6 lodi nhiéu nhat véi 18 lodi (19,57%). Tiép theo la B¢ Carangiformes (cd
Khé) va Bo Cypriniformes (ca Chép), méi bé 11 loai (11,96%). Vé mdt phén bé cd trong luu viee séng,
cdc doan thwong luu va trung lieu ¢6 thanh phan lodi twong tw nhau: 28 lodi (chiém 30,43%), cho thdy
cdc loai séng ¢ thieong lweu ciing c6 thé song & trung hew. Ving civa séng c6 dg phong phii lodi cao
nhat, véi 64 lodi (chiém 69,57%). Khdo sat cting ghi nhan mot $6 lodi cd xudt hién trong Sach Do Viét
Nam (2007), Danh luc D6 Viét Nam (2024) va IUCN (2025), phan dnh sw da dang sinh hoc va tam
quan trong ciia viéc bdo ton nguon tai nguyén thiy san tai khu viee nay.

Tir khoa: phan bd; quﬁn x4 ca; bo ca Vuogc; song Phan
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