Composition and Longitudinal Distribution of Fish Assemblages in the Estuary and Tributary Systems in RSU San Agustin, Romblon, Philippines








Abstract

This study examines the fish species composition and distribution across the estuary and its tributaries at RSU-San Agustin Campus, Romblon, Philippines. A total of 39 fish species from 23 families were recorded across six sampling sites, with the Gobiidae family exhibiting the highest species representation. Species richness and diversity varied across the river sections, with the highest diversity observed at the river mouth, reflecting its role as a crucial transition zone between freshwater and marine ecosystems. The middle and upper reaches exhibited lower species richness, likely due to habitat specialization, environmental constraints, and anthropogenic influences. Shannon Diversity Index values indicated moderate biodiversity, while dominance indices revealed the prevalence of specific species in certain sites. The presence of commercially significant species such as Chanos chanos (milkfish) and Oreochromis niloticus (Nile tilapia) highlights the river system’s role in sustaining local fisheries. This study suggests that the estuary and its tributaries support a dynamic and ecologically valuable fish community, necessitating conservation efforts to protect critical habitats and ensure sustainable fisheries management. This study provides essential baseline data for future ecological monitoring and biodiversity conservation initiatives in estuarine environments.
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Introduction
Estuaries are dynamic and ecologically significant ecosystems that serve as critical transition zones between freshwater and marine environments (Robins  et al., 2016). These systems provide essential habitats for a diverse range of aquatic organisms, including fish, crustaceans, and mollusks, which rely on estuarine waters for feeding, breeding, and nursery grounds (Ewski & Wilkie, 2013). The high productivity of estuaries is attributed to the mixing of nutrient-rich freshwater and seawater, which supports a complex food web and sustains economically important fisheries (Flemer & Champ, 2006). However, estuarine ecosystems are also highly sensitive to environmental changes, including natural fluctuations in salinity, temperature, and hydrodynamics, as well as anthropogenic disturbances such as pollution, habitat destruction, and overfishing (Kennish, 2002; Tregarot et al., 2024).
Fish communities in estuaries are structured by a variety of biotic and abiotic factors, including salinity gradients, water depth, substrate type, and food availability (de Moura et al., 2012). Longitudinal distribution patterns, or the spatial arrangement of fish species along the length of an estuary, are influenced by these environmental variables and can provide insights into habitat preferences, species interactions, and ecological health (França et al., 2011). Typically, estuarine fish assemblages exhibit zonation patterns, with freshwater species dominating the upper reaches, euryhaline species occupying the middle sections, and marine species frequenting the lower reaches near the sea (Marshall, 2013; Martino & Able, 2003). Understanding these spatial patterns of fish distribution is essential for assessing biodiversity, monitoring ecosystem changes, and developing effective conservation and management strategies (Eduardo et al., 2018).
Romblon, an archipelagic province in the central Philippines, is home to numerous estuarine and coastal ecosystems that play a vital role in sustaining local fisheries and biodiversity (Gonzalez et al., 2023; Macalisang et al., 2023). The estuary and its tributaries at Romblon State University (RSU) San Agustin Campus represent a unique aquatic habitat where freshwater from inland sources converges with the surrounding marine environment. These tributaries support a variety of fish species that contribute to local livelihoods, ecological balance, and food security (Kura et al., 2023). Despite their importance, limited research has been conducted to document the fish composition and longitudinal distribution in these estuarine systems (Dugan et al., 2006). A comprehensive assessment of fish biodiversity in the area is necessary to establish baseline ecological data and guide future conservation efforts.
This study aims to analyze the composition and longitudinal distribution of fishes in the estuarine tributaries of RSU San Agustin Campus. Specifically, it seeks to (1) identify the fish species present in different sections of the estuarine tributary, (2) determine species richness, abundance, and diversity across the estuary and its tributaries, and (3) document the anthropogenic activities observed in the area. By investigating these aspects, the research will provide valuable information on habitat utilization and species interactions within the estuarine system. The findings of this study will have significant implications for fisheries management, biodiversity conservation, and ecological monitoring in the region. With increasing threats such as habitat degradation, pollution, and climate change, understanding the current status of fish communities in estuarine environments is crucial for ensuring their sustainability. The results will serve as a scientific basis for local stakeholders, policymakers, and conservationists in developing strategies to protect and manage estuarine fish populations effectively. Furthermore, this research will contribute to the growing body of knowledge on estuarine ecology in the Philippines, addressing gaps in the documentation of fish species distribution in lesser-studied estuarine systems. 

Materials and Methods
Site and sample collection
The study was carried out at the estuary and its two tributary rivers inside the vicinity land of RSU- San Agustin Campus, Barangay Cabolutan, San Agustin, Romblon, Philippines (Figure 1). The barangay Cabolutan, San Agustin, Romblon is situated at approximately 12.6010, 122. 1924 (12.36’ North 122.8 East) in the island of Tablas. Samples were collected from six sampling sites situated across the estuary and its two tributary rivers. The river mouth or estuary was characterized by muddy substrate, river 1 and 2 lower reach were characterized by muddy and sandy substrates, river 1 and 2 middle reach were characterized by gravel, and the upper reach was characterized by gravel and boulders. The sampling was conducted in January to March 2022. All fish samples were collected using sampling materials such as modified gill nets, mosquito nets, and seine nets (Macalisang et al., 2023).
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Figure 1. The map of study sites in Romblon State University-San Agustin Campus, Tablas Island, Romblon, Philippines

Preservation, identification and verification of samples
All specimens collected were placed and preserved in 5% formalin solution for 24 hours. Then, the specimens were transferred to a tight bottle with 95% isopropyl alcohol and stored in the biological repository of RSU-San Agustin Campus for identification (Gonzalez et al., 2023). The specimens were identified using published paper online (Gonzalez et al., 2023; Macalisang et al., 2023). The taxonomic identifications were  then verified using the List of Freshwater Fishes in the Philippines by Fish Base.

Data analysis
The identified species were counted and recorded per sampling site, and the data were summarized in a tabular presentation. The Shannon-Wiener Diversity Index, as described by Krebs (1999), was used to assess species diversity. It is calculated using the formula:

where H represents the Shannon Diversity Index, pi is the fraction of the total population composed of species i, S is the total number of species encountered, and ∑ denotes the summation from species 1 to species S. 
The Evenness Index, based on Pielou's (1966) equation, measures how evenly individuals are distributed among species and is given by:

where S represents the total number of species.
Additionally, the Dominance Index (C) was computed to assess species dominance using the formula:


where ni represents the percentage cover of each species, and N is the total cover value of all species. These indices provide valuable insights into species diversity, evenness, and dominance within the sampled sites.

Results and discussion
Species composition of fish in the estuary and its tributaries
The study documented 39 fish species belonging to 23 families within eight taxonomic orders. A total of 421 individual specimens were collected across the sampling sites (Table 1, Plates 1-4). 
Table 1. Checklist of species composition of fishes of RSU-San Agustin Rivers, Cabolutan, San Agustin, Romblon.
	Family
 Name
	Scientific 
Name
	Common
 Name
	Local Name

	Ambassidae
	Ambassis interrupta
	Long Spine Glassfish
	Tabagak

	Gobiidae
	Awaous guamensis
	Goby
	Biya

	 
	Belobranchus segura
	Throatspine Gudgeon
	Biya

	Butidae
	Butis amboinensis
	Duckbill Sleeper
	Pasel

	Carangidae
	Carangoides talamparoides
	Impostor trevally
	Talakitok

	Chanidae
	Chanos chanos
	Milkfish
	Bangus

	Dussumieriidae
	Dussumieria acuta
	Sardines
	Tamban

	Eleotridae
	Eleotris mauritiana
	Widehead Gudgeon
	Payo

	Eleotridae
	Eleotris fusca
	Brown Spine Cheek
	Payo

	Gobiidae
	Exyrias puntang
	Puntang Goby
	Biya

	Apogonidae
	Fibramia lateralis
	Cardinal Fish
	Muong

	Gobiidae
	Glossogobius aureus
	Goby
	Biya

	Eleotridae
	Guiris margaritaceus
	Snakehead Gudgeon
	Lawag

	 
	Hypseleotris cyprinoides
	Tropical Carp Gudgeon
	Maringyan

	Leiognathidae
	Leiognathus splendens
	Splendid Ponyfish
	Sapsap

	Lutjanidae
	Lutjanus johnii
	John’s Snapper
	Maya-maya

	Syngnathidae
	Microphis brachyurus
	Opossum pipefish
	Dayom-dayom

	Monodactylidae
	Monodactylus argenteus
	Silver Moonfish
	Bayang

	Mugilidae
	Mugil cephalus
	Flathead Grey
	Bayanak

	Eleotridae
	Ophiocara porocephala
	Spangled Sleeper
	Palos

	 
	Ophiocara ophicephalus
	Northern Mud Gudgeon
	Payo

	Cichlidae
	Oreochromis niloticus
	Nile Tilapia
	Tilapiya

	Gobiidae
	Oxyurichthys ophthalmonema
	Goby
	Biya

	Oxudercidae
	Periophthalmus barbarus
	Mudskipper
	Tambayo

	Poeciliidae
	Poecilia reticulata
	Guppy
	Mong-it mong-it

	Gobiidae
	Pomatoschistus minutus
	Goby
	Biya

	Gobiidae
	Rhinogobius sp.
	Goby
	Biya

	Hemiramphidae
	Rhynchorhampos georgii
	Halfbeak                       
	Bugiw

	Gobiidae
	Schismatogobius risdawatiae
	Goby
	Biya

	Scorpaenidae
	Scorpaenacardinalis
	Scorpionfish
	Lupo

	Siganidae
	Siganus guttatus
	Rabbitfish
	Danggit

	 
	Siganus spinus
	Spotted Scat
	Kikiro

	Eleotridae
	Stenogobius genivittatus
	Dusky Sleeper
	Mulug

	Gobiidae
	Stiphodon atroporporeus
	Cobalt Blue Goby
	Biya

	Belonidae
	Strongylura marina
	Needlefish                    
	Biyanwag  

	Terapontidae
	Terapon jarbua
	Crescent grunter
	Bagaong

	Tetraodontidae
	Tetraodon lineatus
	Pupperfish
	Butete

	Toxotidae
	Toxotes jaculatrix
	Archerfish
	Kataba

	Gobiidae
	Tridentiger trigonocephalus
	Chameleon Goby
	Goby



This diverse fish assemblage reflects a rich and ecologically significant aquatic ecosystem, supporting a mixture of freshwater, estuarine, and marine species (Hao et al., 2024). Among the recorded species, the Gobiidae family had the highest species representation, with ten species indicating their dominance in the estuary and river’s fish community. Gobies are generally benthic species, thriving in freshwater and brackish environments, suggesting that the river has varied microhabitats supporting different species (Moran & Behrens, 2024). The Eleotridae family followed closely with seven species, including gudgeons and sleepers, which are also benthic fishes commonly found in soft-bottom riverine environments (Shelley et al., 2023).
Several families were represented by only one or two species, indicating either their specialized ecological roles or limited distribution within the system (Gu et al., 2023). For instance, only one species from the Hemiramphidae family, Rhynchorhamphos georgii (Halfbeak), was identified, and a single representative from the Belonidae family, Strongylura marina (Needlefish), was also recorded. Similarly, one species each was recorded from Dussumieriidae (Dussumieria acuta – Sardines), Butidae (Butis amboinensis – Duckbill Sleeper), Oxudercidae (Periophthalmus barbarus – Mudskipper), and Scorpaenidae (Scorpaena cardinalis – Scorpionfish). The limited number of species in these families suggests they may be transient, migratory, or habitat-specific species within the river system (He et al., 2022).
Commercially significant species were also observed, including Chanos chanos (Milkfish or Bangus), Oreochromis niloticus (Nile Tilapia), Siganus guttatus and S. spinus (Rabbitfish), and Mugil cephalus (Flathead Grey Mullet). These species are widely utilized in local fisheries and aquaculture, indicating that the river system plays a role in supporting local livelihoods and food security (Verdegem et al., 2022). The presence of C. chanos suggests that parts of the river serve as nursery grounds for milkfish (Bagarinao, 1991), while the identification of O. niloticus, a highly adaptable and often invasive species, may suggest human intervention through aquaculture or introductions for fisheries enhancement (Arthur et al., 2010). In fact, tilapia, milkfish, siganids, and many others are being promoted nationally by the BFAR for the aquaculture industry in the country ( Santos et al., 2014)
Ecologically, the river system appears to have a high degree of connectivity between marine, estuarine, and freshwater environments, allowing for the coexistence of species adapted to various salinity levels (Zhang et al., 2023). The presence of Periophthalmus barbarus (Mudskipper) is particularly significant, as this species is known to thrive in mangrove ecosystems and intertidal mudflats, indicating the presence of healthy brackish water zones (Santoso et al., 2020). Similarly, Microphis brachyurus (Opossum Pipefish), a member of the Syngnathidae family, is typically associated with slow-moving estuarine waters, further supporting the idea that the river system has diverse habitat types that sustain different fish communities (Frias-Torres, 2004)
The fish community structure is also indicative of varied trophic levels within the ecosystem (Shi et al., 2024). The presence of predatory species such as Lutjanus johnii (John’s Snapper) and Scorpaena cardinalis (Scorpionfish) suggests that the river supports higher-order carnivores (Moosmann et al., 2023), while the abundance of Gobies, Gudgeons, and Sleeper species reflects a strong benthic food web that relies on detritus and small invertebrates (Bouaziz et al., 2021). Herbivorous species like Rabbitfish (Siganus guttatus, S. spinus) contribute to algae regulation, preventing excessive algal growth in the system (Müller et al., 2021).
The study shows the rich biodiversity and ecological importance of the estuary and its tributaries in RSU-San Agustin Campus, providing habitat for a wide range of fish species, including commercially valuable, ecologically significant, and habitat-specialist species. The findings emphasize the need for continued biodiversity monitoring, as changes in fish composition over time could indicate environmental shifts, pollution levels, habitat degradation, or climate change impacts. Ensuring the sustainability of fisheries and the protection of critical habitats is crucial for maintaining this dynamic and productive river ecosystem.
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Plate 1. Photos of fishes recorded in RSU-San Agustin Rivers, Cabolutan San Agustin, Romblon. 1. Mugil cephalus, 2. Chanos chanos, 3. Ambassis interrupta, 4. Leiognathus splendens, 5. Oreochromis niloticus, 6. Dussumieria acuta, 7. Exyrias puntang, 8. Eleostris fusca, 9. Belobranchus segura and 10. Strongylura marina.
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Plate 2.  11. Butis amboinensis, 12. Pomatoschistus minutus, 13. Awaous guamensis, 14. Lutjanus johnii, 15. Toxotes jaculatrix, 16. Carangoides taramparoides 17. Siganus spinus, 18. Siganus guttatus, 19. Terapon jarbua, 20. Fibramia lateralis (Continued)
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Plate 3. 21. Periophthalmus barbarus, 22. Schismatogobius risdawatiae, 23. Eleotris mauritiana, 24, Hypseleotris cyprinoides, 25. Stiphodon atropurporeus (female), 26. Ophiocara ophicephalus, 27. Rhinogobius sp., 28. Guiris margaritaceus, 29. Ophiocara porocepala, 30. Stenogobius genivittatus. (Continued)
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Plate 4. (31) Scorpaena cardinalis, 32. Monodactylus argenteus, 33. Glossogobius aureus 34. Tridentiger trigonocephalus, 35. Oxyuricthys opthalmonema, 36. Tetraodon lineatus, 37. Poecilia reticulate, 38. Rhynchorhamphos georgii, 39. Microphis brachyurus.


The abundance of fish in the estuary and its tributaries
Among the 39 fish species recorded in the estuary and tributary systems in RSU-San Agustin Campus, Ambassis interrupta was the most abundant species, accounting for 21% of the total fish population (Figure 2). This dominance suggests that the species thrives well in the river’s ecological conditions, likely due to favorable water parameters, abundant food sources, and suitable habitat structures (Moniruzzaman et al., 2021). Following this, Guiris margaritaceus was the second most abundant species, making up 17% of the population, indicating its significant role in the river’s ecosystem as a key component of the food web (Jargal et al., 2023).

Figure 2. Relative abundance of fish of RSU-San Agustin river, Cabolutan, San Agustin, Romblon.

Other species, such as Strongylura marina (5%), Poecilia reticulata (7%), and Oreochromis niloticus (7%) contributed moderately to the total population (Figure 2). The presence of O. niloticus (Nile Tilapia), a commercially important species, suggests human influence, as tilapia are often introduced for aquaculture or food security (Gu et al., 2015). Meanwhile, Poecilia reticulata (Guppy), a small and hardy species, thrives in freshwater and brackish environments and is often used for mosquito control (El-Sabaawi et al., 2026).
Lower relative abundances were recorded for Hypseleotris cyprinoides (3%), Microphis brachyurus (2%), Chanos chanos (2%), Periophthalmus barbarus (2%), and Eleotris mauritiana (1%). These species may be less dominant due to habitat specialization, competition, or lower reproductive rates (Mignien & Stoll, 2024). The remaining 29 species collectively made up 19% of the total fish population, highlighting a high species richness but lower individual dominance. This even distribution suggests a diverse and balanced ecosystem where no single species overwhelmingly dominates, which is a positive indicator of ecological health (Dornelas et al., 2011). 
The result of the study indicates that the estuary and its tributaries provide varied microhabitats and sufficient food sources for different fish species (Cattrijsse et al., 2004). The presence of freshwater, brackish, and marine species showcases the complexity of the ecosystem (Gomes et al., 2024). However, the dominance of A. interrupta suggests that this species benefits from the river's conditions (Wahyudewantoro, 2018), while the presence of commercially significant species like O. niloticus and Chanos chanos indicates potential human influence on the fish population (Canonico et al., 2005). The relatively low abundance of certain species, such as M. brachyurus and Periophthalmus barbarus, may indicate specific habitat requirements or natural rarity, emphasizing the need for conservation efforts to protect their habitats (Murray & Lepschi, 2004).

Fish distribution in the estuary and its tributaries 
The fish species distribution across different sections of two rivers, ranging from the river mouth to the upper reaches is presented in Table 2. A clear pattern emerges where certain species are confined to specific areas, while others display a broader range, reflecting their adaptability to different environmental conditions. The river mouth hosts a high concentration of species typically associated with estuarine or marine environments, including Ambassis interrupta, Carangoides taramparoides, Chanos chanos, and Monodactylus argenteus.  These species thrive in brackish water conditions where freshwater mixes with seawater, indicating the river mouth’s crucial role as a nursery and feeding ground for many marine-associated fish (Vengadesan et al., 2023).
Moving upstream, the lower reaches of the rivers act as transitional zones, accommodating species that can tolerate moderate salinity fluctuations (Bice et al., 2023). Species such as Oreochromis niloticus, Periophthalmus barbarous, and Poecilia reticulata appear in these sections, showcasing their ability to adapt to both brackish and freshwater conditions. The presence of Hypseleotris cyprinoides and Microphis brachyurus in multiple sections of the river suggests they are euryhaline, meaning they can survive in a wide range of salinities (Corpuz et al., 2016). Such adaptability gives these species an advantage in environments affected by seasonal or anthropogenic changes in water salinity (Mugwanya et al., 2022). The middle and upper reaches of the rivers exhibit a different ecological profile, dominated by freshwater species that are more specialized in their habitat requirements (Ma et al., 2024). Species such as Belobranchus segura, Rhinogobius sp., Schismatogobius risdawatiae, and Stiphodon artropurpureus are found exclusively in the upper reaches, indicating their preference for fast-flowing, well-oxygenated freshwater streams (Krakowiak & Pennuto, 2008). Many of these species, particularly gobies and small-bodied fish, may have life cycles dependent on clear, unpolluted water with strong currents, which makes them sensitive to environmental disturbances such as deforestation, damming, or pollution (Lasne et al., 2007). Their restricted distribution in the upper river sections underscores the importance of conservation measures in these habitats (Krakowiak & Pennuto, 2008).
Some species, including Guiris margaritaceus, Hypseleotris cyprinoides, Microphis brachyurus, and Poecilia reticulata, exhibit a wide distribution across multiple sections of the river, demonstrating high environmental plasticity (Sunardi et al., 2012). These species may possess physiological adaptations that allow them to cope with varying levels of salinity, temperature, and oxygen availability, making them more resilient to habitat changes (Farias et al., 2024). Notably, Oreochromis niloticus, commonly known as Nile tilapia, is found in almost all sections of the rivers. This species is well-documented for its hardiness and ability to thrive in diverse aquatic environments, which has contributed to its success as an invasive species in many regions (Geletu et al., 2024). Its widespread presence raises concerns about potential competition with native fish, as Nile tilapia can outcompete local species for food and habitat, leading to shifts in ecosystem dynamics (Gozlan et al., 2024). The presence of estuarine species in the lower river sections suggests that any modifications to the river’s natural flow, such as dredging, riprapping, quarrying or pollution, could significantly alter the salinity gradient and disrupt the delicate balance of species distribution (Reid & Church, 2015). For instance, reduced freshwater inflow from upstream sources due to water extraction or dam construction could increase salinity levels, potentially driving freshwater species out of their natural habitats (Gillanders & Kingford, 2002). Conversely, excessive freshwater input from heavy rainfall or dam releases could lower salinity in estuarine regions, affecting marine-associated species that rely on brackish conditions (Reid & Church, 2015). 
The result shows valuable implications for conservation planning, fisheries management, and environmental monitoring. Conservation efforts should prioritize protecting the upper river reaches, where many specialized freshwater fish are found. Preserving these habitats is crucial for maintaining biodiversity, particularly for species with limited distribution ranges (Yousefia et al., 2020). Additionally, fisheries management strategies can benefit from understanding the locations of commercially or ecologically important species, such as Mugil cephalus (mullet) and Lutjanus johnii (snapper), ensuring sustainable harvest levels (Talbot et al., 2024). Monitoring species distribution over time could also provide early warnings of ecological changes, allowing researchers and policymakers to respond proactively to threats such as habitat degradation, invasive species proliferation, or climate change effects (Chen et al., 2024). The species distribution across different sampling sites in the estuary and its tributaries was observed. The presence of specialized freshwater fish in the upper reaches, adaptable species throughout the river, and estuarine-dependent fish at the mouth illustrates the importance of maintaining ecological connectivity across these habitats (O’Mara et al., 2024). Any disruption to their habitat, whether through human activity or climate change, could have cascading effects on the river’s biodiversity and overall health (De Santis et al., 2023).
Table 2. Checklist of fishes in different sampling sites of RSU-San Agustin Rivers, Cabolutan, San Agustin, Romblon.
	Scientific Name
	A
	B
	C
	D
	E
	F

	Ambassis interrupta
	x
	x
	
	x
	
	

	Awaous guamensis
	
	
	
	x
	
	

	Belobranchus segura
	
	
	
	
	
	x

	Butis amboinensis
	x
	
	
	
	
	

	Carangoides taramparoides
	x
	
	
	
	
	

	Chanos chanos
	x
	
	
	
	
	

	Dussumieria acuta
	x
	
	
	
	
	

	Eleotris fusca
	
	x
	
	
	
	

	E. mauritiana
	
	
	
	
	x
	x

	Exyrias puntang
	x
	
	
	
	
	

	Fibramia lateralis
	x
	
	
	
	
	

	Glossogobius aureus
	
	
	
	x
	x
	

	Guiris margararitaceus
	x
	
	x
	x
	x
	

	Hypseleotris cyprinoides
	
	
	x
	x
	x
	x

	Leiognathus splendens
	x
	
	
	
	
	

	Lutjanus johnii
	x
	
	
	
	
	

	Microphis brachyurus
	
	x
	
	x
	x
	

	Monodactylus argenteus
	x
	
	
	
	
	

	Mugil cephalus
	x
	
	
	
	
	

	Ophiocara ophicephalus
	
	
	
	x
	
	

	Ophiocara porocephala
	x
	
	x
	
	
	

	Oreochromis niloticus
	x
	x
	x
	x
	x
	

	Oxyurichthys ophthalmonema
	x
	
	
	
	
	

	Periophthalmus barbarous
	x
	x
	
	
	
	

	Poecilia reticulata
	
	x
	x
	x
	x
	

	Pomatoschistus minutus
	x
	
	
	
	
	

	Rhinogobius sp.
	
	
	
	
	
	x

	Rhynchorhampos georgii
	x
	
	
	
	
	

	Schismatogobius risdawatiae
	
	
	
	
	
	x

	Scorpaena cardinalis
	x
	
	
	
	
	

	Siganus guttatus
	x
	
	
	
	
	

	S. spinus
	x
	
	
	
	
	

	Stenogobius genivittatus
	
	
	
	
	
	x

	Stiphodon artropurpureus
	
	
	
	
	
	x

	Strongylura marina
	x
	
	
	
	
	

	Terapon jarbua
	x
	
	
	
	
	

	Tetraodon lineatus
	x
	
	
	
	
	

	Toxotes jaculatrix
	x
	
	
	
	
	

	Tridentiger trigonocephalus
	x
	
	
	
	
	


Note: (A) River mouth, (B) River 1 Lower reach, (C) River 1 Middle reach, (D) River     2 Lower reach (E) River 2 Middle reach and (F) River 2 Upper reach

Species Richness across sites
A notable variation in fish species richness across different sampling sites in the estuary and its tributaries in RSU-San Agustin Campus was observed. (Figure 3). The results indicate that species distribution is influenced by habitat characteristics such as substrate type, including muddy, sandy, and boulder compositions (Ma et al., 2024). The highest species richness was recorded at the river mouth, with 26 fish species, which is expected as river mouths serve as transitional zones between freshwater and marine environments (de Moura et al., 2012). These areas offer diverse habitats and abundant food resources, making them ideal for various fish species (Maciel a et al., 2024). The lower reach of River 2 had the second-highest species count with nine species, followed by the middle and upper reaches of River 2 with seven species each. The lower reach of River 1 contained six species, while the middle reach of River 1 had the lowest species count with five species. The decreasing species richness in upstream areas suggests possible environmental constraints such as limited food availability, reduced water flow, or human-induced disturbances (López-Rodríguez et al., 2024).
The presence of different substrate types across the sampling sites plays a significant role in shaping species distribution (Mazaris et al., 2008). Muddy substrates support species that rely on organic material for food, sandy areas provide habitat for burrowing species, and boulder substrates offer shelter and breeding grounds (Altamirano et al., 2017). The combination of these substrates influences the availability of suitable habitats for different fish species, contributing to the observed variation in species richness (Pessanha et al., 2021). The high fish diversity at the river mouth highlights its ecological significance, emphasizing the need for conservation efforts to protect this critical habitat (Ma et al., 2024). In contrast, the relatively lower species richness in upstream areas suggests the need for further investigation into potential environmental stressors such as pollution, habitat degradation, or water quality changes (Ngcobo et al., 2025).

Figure 3. Distribution abundance of fishes in across sampling sites estuary and its tributaries in RSU-San Agustin Campus. 

Diversity of  fish in the estuary and its tributaries
The fish biodiversity assessment of the estuary and its tributaries in RSU-San Agustin Campus, reveals significant variations in species richness, diversity, evenness, and dominance across different sampling sites (Table 3). Results indicate that the river and tributary systems have low to moderate fish diversity with depressed to unstable community and moderate to high fish species dominance (Ulfah, 2019). 
The River Mouth exhibits the highest species richness (26 species) and diversity (H' = 2.19), likely due to its estuarine nature, which supports a wide range of species by providing abundant food and habitat diversity (de Moura et al., 2012). However, its low evenness index (J' = 0.22) suggests that a few species dominate this area (Mancuso et al., 2023). In contrast, lower and middle reach of River 1 Middle Reach, have the lowest species richness (6 and 5 species) and diversity (H' = 1.13 and 0.77), indicating that environmental conditions such as habitat limitations, reduced resource availability, or possible human disturbances may be affecting fish populations in this river (Maceda-Veiga et al., 2022).
Evenness, which measures how evenly species are distributed, is highest in River 1 Middle Reach (J' = 0.64). This area also obtained the lowest dominance, as measured by Simpson’s Dominance Index, of 0.48, suggesting a more balanced fish community where no single species dominates (Xia et al., 2022). Conversely, high dominance index is obtained in River 2 Lower Reach (D = 0.89), where one or a few species are disproportionately abundant (Stefani et al., 2023). This could be due to favorable conditions for specific species or environmental imbalances reducing the presence of competitors ((Xia et al., 2022).). The estuary and its tributaries (H' = 2.7), indicate that, as a whole ecosystem supports a rich and varied fish community.
The observed patterns shows an important ecological trend. The greater biodiversity at the River Mouth suggests the positive influence of estuarine conditions (Molina et al., 2020), while the lower diversity in upstream areas may indicate environmental stressors such as pollution or habitat degradation (Kennish, 2002). High species dominance in certain sites could signal ecological imbalances (Ricotta et al., 2022), potentially caused by habitat fragmentation, overfishing, or competition from invasive species (Katsanevakis et al., 2014). To ensure the sustainability of fish populations in these ecosystems, conservation efforts should focus on protecting critical habitats, especially in estuarine and riparian zones. Pollution management strategies, including proper waste disposal and water quality monitoring, are crucial in maintaining a healthy aquatic environment (Trivedi et al., 2024). 
Table 3. The computed value of diversity, dominance and evenness index of fishes of RSU-San Agustin Rivers, Cabolutan, San Agustin, Romblon
	Sampling
 Site
	Species Richness
	Shannon Diversity
Index
	Pielou’s Evenness
Index
	Simpson’s Dominance
Index

	River Mouth
	26
	2.19
	0.22
	0.66

	River 1 Lower Reach
	6
	1.13
	0.46
	0.63

	River 1 Middle Reach
	5
	0.77
	0.64
	0.48

	River 2 Lower Reach
	9
	1.85
	0.2
	0.89

	River 2 Middle Reach
	7
	1.52
	0.29
	0.78

	River 2 Upper Reach
	7
	1.26
	0.45
	0.65

	Whole
	39
	2.7
	0.11
	1.52


Note: H<1 Low Diversity               C 0-.5 Low Dominance            J 0-.5 Low Evenness
          1.1-3 Moderate Diversity        .15-.75 Moderate Dominance   .51-.75 Moderate 
          >3 High Diversity                    .76-1 High Dominance             .76-1 High Evenness

Conclusions
The study on the composition and longitudinal distribution of fishes in the estuary and its tributaries in RSU-San Agustin Campus revealed a diverse and ecologically significant fish community. A total of 39 fish species from 23 families were identified, with the Gobiidae family being the most represented, showing the dominance of benthic species in the area. The study found distinct species distribution patterns along different estuary sections, with estuarine and marine-associated species thriving at the river mouth, while freshwater specialists were restricted to the upper reaches. This study also highlights the crucial role of river mouths as a nursery and feeding ground for many marine-associated fish and in supporting local livelihoods and food security.
The highest species richness and diversity were recorded at the river mouth, reflecting its role as a critical transition zone between freshwater and marine environments. In contrast, the middle and upper reaches of the rivers had lower species richness, likely due to environmental constraints such as habitat specialization, reduced resource availability, or human-induced disturbances. Shannon Diversity Index values indicated moderate biodiversity across sites, with dominance indices revealing areas where specific species were particularly abundant. The presence of Oreochromis niloticus (Nile tilapia) suggests human influence on the fish population, while the occurrence of estuarine-dependent species emphasizes the importance of maintaining ecological connectivity. 
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