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Abstract (300-word limit)
Statement: A study was conducted to know the effects of thermal effluents of a coal-powered plant on the catch composition, abundance, and distribution of aquatic fauna found at the Iloilo Strait (Philippines) from December 2016 to February 2017. Physicochemical parameters such as temperature, salinity, and total dissolved solids were gathered using a multi-parameter water probe. Results show that the station closer to the discharge yields a higher temperature with the highest temperature recorded in December 2016 while the lowest was in February 2017. In addition, 15 fish species were identified and the most abundant throughout the sampling period was Acetes sp., followed by Stolephorus sp., and Leiognathus sp., respectively, and with the abundance least in December 2016 and the highest in January 2017 due to the influx of Acetes sp. There was no correlation between the water temperature and the catch diversity. Moreover, there was no significant difference on the size and weight of the catch against the thermal effluent. Majority of the samples caught were still in the larval and juvenile stages. Nonetheless, the thermal effluent from the power plant did affect the distribution and composition of the species found at the sampling site.
Methodology and Theoretical Orientation:
Aquatic fauna was gathered on the months of December 2016 up to February 2017 from the six sampling stations. Figure 1 has shown the satellite over the area with the position of the six stations. A beach seine was used to gather the samples. The dimension is shown on Figure 2. Three towing were done per station where the first tow was executed at the starting point of the station. Since the towing rope of the seine was 20 m, that was the distance used for the hauling of the net. The samples gathered were placed on a Ziploc containing 10% formalin. It was then brought to the Pollution and Ecotoxicology Laboratory of UPV Miagao to measure the length and weight and identify to its genus level. Additionally, water parameters – salinity, temperature, and total dissolved solids – were measured and recorded.
One-way analysis of variance (ANOVA) was used to determine the significance on the means of parameters, abundance, diversity, size, and weight. If found significant, Duncan’s Multiple Range Test (DMRT) was used to determine the significance between stations and months. The computations were done using SPSS Program at 95% (0.05) level of confidence.
The relation between the diversity and water temperature were assessed via Pearson parametric correlation analysis (Krebs, 1999). Shannon-Wiener Diversity Index was used to determine the diversity of the community (Kenyon College, 2010) using the formula

where pi is the proportion of individuals found in species i.
Relative Abundance is used to determine how common a species is relative to other species found in a specific location. The formula for this is the following:

Findings:
The water parameters gathered was compared with the different variables such as abundance and mean density of the species found in Iloilo Strait.
Stations 1, 2, and 3 have generally higher temperatures compared to Stations 4, 5, and 6. In average, Station 3 had the highest recorded temperature (30.33ºC) in December, in comparison with other two months, January at 28.95 ºC and February being the lowest at 28.00ºC (Figure 3). As for salinity, it can be observed that Stations 1, 2, and 3 had higher salinity level in comparison to Stations 4, 5, and 6. Station 3 showed the highest salinity (33.9 ppt) while Station 6 has the lowest (26.8 ppt) as shown in Figure 4. In total dissolved solids, the highest recorded TDS was 33.02 g/L at Station 2 while the lowest was at 20.68 at Station 4.
According to the report of Berkman Systems, Inc. (2015), the temperature recorded ranged from 29.8-32.5 °C at the month of November 2015. It was reported that there is no significant increase or decrease in the water temperature present, stating that the temperature range gathered is normal for tropical coastal marine waters in the region. They also reported that the recorded salinity ranged from 12 ppt to 20 ppt, and was lower than the last monitoring period on November 2014, which was recorded to have a range of 29 ppt to 32 ppt. It was also stated that there is no recommended set standard for salinity. There was no report about total dissolved solids from the assessment.
There were 15 species of aquatic fauna identified at Iloilo Strait. With a relative abundance 69.79%, Acetes sp. was found to be the most numerous species in the area, especially during the month of January. Following that, Stolephorus sp. and Leiognathus sp. were consistent during the sampling period. According to the report, Acetes are trapped in more dense concentration and seasonally (Figure 6).
The aquatic fauna abundance was greatest in the month of January 2017 yielding a collection of 1,361 individuals caught. The abundance peak is mainly because of the high density of Acetes sp. In comparison, February 2017 has an abundance of 418 individuals, dominated once more by Acetes sp. However, January 2017 has gathered a total of 273 individuals, having Leiognathus sp. has the highest abundance.
Acetes sp. are euryhaline species which often occur in large aggregations in estuarine area (Metillo et al. 2016). These species are captured in most parts of the country when the winds blow towards the land (Dickson, 2000). According to the study of Nurul Amin et. al (2008), the highest catch of Acetes sp. was observed in the months of November and December. It was also stated that there was no significant correlation between the catch effort of the total catch and the environmental parameters. Metillo (2011) has reported that the diet composition of A. intermedius has temporal fluctuations that conforms to the monsoonal climate patterns in Iligan Bay. It was also stated in the study that the biomass levels of zooplankton are observed at months with low salinity, heavy monsoon rains, high tides, and strong wind-driven onshore current. This may result to A. intermedius exploiting the aggregated and abundant supply of animal prey.
Stolephorus sp. or anchovies, are caught in two peak seasons – March to April, and August to September – which are based on the fishing grounds of Lagonoy Gulf and Tabaco Bay, Bicol, Philippines, according to the study of Jane (1985). In this study, there is no definite pattern of concentration and movement found for these species. The gears used to catch these species were beach seines and bagnets. It can be observed that in Figure 4.9, Stolephorus sp. has the most abundant catch in December 2016 and has declined during January 2017 and February 2017. Leiognathus sp. can be described with protruding mouths forward, having a small and sharp conical teeth and lateral line being incomplete, ending below the posterior part of the dorsal fin base or an anterior caudal peduncle (Kimura et al, 2003).
The study of Neill and Magnuson (2011), shows that abundance of fishes in the area where the heated effluent is located decreases. This is due to the preferred temperature of the species in which they can thrive the best. In addition, regardless of 42 the temperature, some species can be found in warm areas due to the presence of their food. This claim supports the study of Clugston (1973) wherein abundance of fish species decreases as it goes nearer the thermal discharge. Both cases are in the temperate countries. Based on the results of Teixeira et al. (2009), thermal effluent alters the habitat structure, community structure as well as spatial distribution. Species reduction is also observed as the temperature increases near the discharge. Moreover, it concludes that thermal effluent alters the composition of fish communities. It also induces changes in the marine environment and shows that the effects of thermal effluent extend up to 500-600 m from the point of discharge. The studies support the results shown in Fig. 4.9-10 in which the relative abundance varies in each month as well as in each station where the number of species decreases as it gets nearer the discharge. Thus, species existence in the area depends on temperature and that increase in temperature brought by thermal effluent changes the natural environment.
Based on the statistical analyses done, temperature influences the composition of different taxonomic group present. Additionally, the increase of the water temperature has no effect on the diversity of the species. This may be due to the type of species present in the area, wherein they were able to adapt or tolerate the impacted location (Teixeira, Neves, and Araujo, 2009). Stolephorus sp. has been found abundant near water discharge. However, it was reported that there is no definite pattern or movement for this certain species according to Jane (1985). Additionally, its average weight has been noted to be heavier compared to other stations.
The total length of the species caught are concentrated to have a measurement of 1.7 cm, while its standard length has a 0.3 cm measurement. As for the weight, majority of the species caught weighed to have 0.1 g. It can be assumed that majority of the species present were still on their juvenile stage. Most of the species with smaller sizes and weight were found in Stations 4, 5, and 6, where temperatures were lower in comparison to Stations 1, 2, and 3. Sylvester (1971) has stated that temperature can affect the metabolic rate of the fish and that there is no correlation between the fish size and the temperature. 
The diversity of the samples ranges from 0 to 1.56 and its evenness ranges from 0 to. The diversity values with 0 indicates that there is just one species present in an area (Microbeatic, 2012), which can be observed in Replicate 3 of Station 6 on the month of December. The evenness value 1, on the other hand, can indicate that the number of species in the area are just the same, just as observed in Replicate 3 of Station 4 on the month of December. The overall diversity on the month of December can be observed as low, which may indicate that there are species dominating in the area. It was supported by the result from Figure 4.10, wherein Stolephorus sp was the dominant species during that month. As well as in January and February, where Acetes sp. dominated in both months. The diversity, evenness, and abundance of the species depend on the temperature, where the higher the temperature, there is less species found in an area.
Conclusion and Significance:
The temperature of the water in the six sampling stations varied depending on the distance from the water discharge of the power plant. Stations 3 and 4 were the closest from the source and had high temperatures. However, due to the direction of the water towards Stations 3, 2, and 1, Station 3 has been observed to have the highest recorded temperature.
Fifteen genera were identified within the sampling stations. It was observed within the sampling months that there was an abundance of the genera on February 2017, and the relative abundance for each month and station were distributed. However, as for the diversity of the genera, it was observed that there is a variation in each sampling month and station. Stations 3, 4, and 5 had a higher diversity in comparison to Station 1, 2, and 6. There was no effect on the total length, standard length, and weight of the different genera regarding the thermal effluent. Majority of the genera caught were juvenile.
Based on the results, the thermal effluent coming from the power plant has an effect only on the composition and abundance of the species.
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Figure 1. Sampling stations surrounding the power plant in Iloilo Strait.



									Figure 2. Gear dimension of the beach seine.
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Figure 3. Mean temperature in each sampling period.				Figure 4. Mean salinity in each sampling period.
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Figure 5. Mean TDS in each sampling station.
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Figure 6. Mean relative abundance of the taxonomic group among the sampling stations.
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