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ABSTRACT 

 

This study investigated diversity and distribution of marine algae in 

the coastal ecosystem of Barangay Calumpang, General Santos City. 

Marine algae play vital ecological roles as oxygen producers, food 

sources for marine organisms, and contributors to environmental 

balance. Using an descriptive research design and the line-transect-

quadrat method across ten stations along a 500-meter coastline, the 

study identified eight species among 92 collected samples: Petalonia 

binghamiae, Ulva lactuca, Caulerpa sertularioides, Ulva intestinalis, 

Cladophora rupestris, Halophila ovalis, Halodule, and Ulva 

compressa linnaeus. Ulva lactuca (sea lettuce) was the most 

abundant and widely distributed species, while Petalonia binghamiae had the lowest abundance due to 

environmental factors such as limited light and temperature variation. Results showed that sunlight, salinity, 

and temperature strongly influenced algal presence and growth. Clean water and stable conditions promoted 

higher diversity, whereas pollution and habitat disturbance reduced algal populations. The study 

underscores the ecological importance of marine algae as indicators of water quality and emphasizes the 

need for conservation, waste management, and community awareness to sustain coastal biodiversity.  
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INTRODUCTION 

Marine algae have been living for billions of years in this world, and this organism 

produced the early oxygen on Earth. It evolved from an ancient cyanobacterium. According to 

Algae Planet (2024), cyanobacteria released oxygen into the atmosphere as a byproduct of 

photosynthesis, leading to the accumulation of oxygen in the atmosphere and oceans. Marine algae 

are the types of algae that are pigmented, such as green, brown, red, and blue-green. Their colors 

may vary, but it does not indicate whether that specific alga is toxic or beneficial in coastal 

ecosystems. Thus, algae can be edible and toxic; some edible algae give nutrition and contribute 

to the food source of humans and marine animals, while others can be nonedible and can cause 

harm to both humans and marine animals.   

The distribution of marine algae is governed by a range of environmental factors, both 

physical and chemical. Key physical factors include the availability of sunlight, water temperature, 

wave action, and the nature of the substrate, with algae often exhibiting distinct patterns based on 

their tolerance to exposure. The chemical environment, including salinity levels and the 

availability of nutrients like nitrates and phosphates, also plays a critical role in their distribution 

how they vary. Moreover, nutrient availability can significantly alter species composition and 

abundance, with excessive nutrients sometimes triggering harmful algae. As with many other 

marine organisms, climate change and anthropogenic stressors, such as pollution and coastal 

habitat destruction, are increasingly impacting the distribution and diversity of marine algae 

communities.   

According to Ferdous & Yasuf (2022, p. 5), marine algae are the leading producer in the 

benthic food chain. Therefore, any change in marine algal communities will disrupt the whole 

ecosystem. Over years, these discoveries of these green microorganisms contribute to the 

biotechnological industry. Algae were seen as a biological pump not just to drive, balance, and 

maintain ecosystems, but it can also be used in different technological fields. The technologies 

concept applied to microalgal biotechnology was extended to the microalgae application as an 

effective tool for environmental processes, such as wastewater bioremediation, and also the 

capacity to mitigate polluting gasses (Ferdous, U., & Yasuf, Z., 2022, p. 5). It proves that the 

benefits and different applications of the marine algae are so vital that even small alterations of 

change can affect our ecosystem. However, the current plans, at the time, to establish the 

consolidation of microalgal biotechnology in the fields of bioenergy and environmental 

bioremediation were still not sufficiently developed (Depra, M., Lopes, E., et al., 2022, p. 1). This 

existing study focuses on the beneficial factors and application of marine algae wherein it can 

provide sustainable goals such as providing excellent nutritional content, high protein, lipids, and 

carbohydrates that are considered a food with high value-added without emphasizing the harmful 

factors that can also affect the ecosystem.  

To rectify this gap, quantifying the number of the different species of marine algae and its 

distribution in coastal ecosystems were explored together with the harmful and beneficial factors. 

Necessarily, to understand that there are also disadvantages to consider and the abundance of 

marine algae that is useful during application to the said industry and fields in the existing study.  
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Objectives   

The purpose of this study is indicated as under:  

1. To quantify the marine algae, present in the coastal ecosystem. 

2. To determine the species abundance of marine algae from a coastal ecosystem. 

3. To evaluate the species distribution of marine algae in coastal ecosystem. 

 

METHODOLOGY 

  

Research Design   

Using a descriptive survey methodology, this study concentrated on gathering quantitative 

data (experimental) using field survey. Marine algae at certain coastal location were systematically 

sampled as part of the survey to ascertain species composition, abundance and dispersion. 

Additionally, environmental information was gathered to evaluate any possible relationships with 

the distribution of algae.  

 

Research Locale  

 

Figure 1. Map of the Sampling Area 

The study was conducted in the coastal ecosystems of General Santos City, located in the 

Philippines. Specifically, sampling took place at 1 distinct site: Barangay Calumpang, Purok Saeg. 

This site is selected to represent the microhabitats where the samples were present and being 

collected. The geographical coordinates for the sampling station were shown as follows: Saeg 

(6.0711° N, 125.1537° E). This coastal habitat of the study primarily consisted of mixed rocky, 

sandy substrates, and is located near a small residential area wherein potential human disturbance 

may influence water quality or habitats of marine algae. The selection of this site was crucial for 
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the study’s objective of how different environmental conditions affect the diversity and distribution 

of marine algae.  

 

Sampling Technique   

For studying marine algae diversity and distribution in coastal ecosystems, the survey made 

use of the line-transect-quadrat method. This involved establishing perpendicular transect lines 

from the shore and placing quadrats at regular intervals to identify, count, and estimate the cover 

of algae species. Additionally, photographic sampling was used to record data on algal distribution 

and community structure (Sultan, Hamid, & De-Sheng, 2025). To ensure reliable data collection, 

careful preservation of samples in the lab was crucial, often using methods like formalin. 

Combining techniques, such as the line-transect quadrat method and photographic sampling, 

provided a comprehensive understanding of marine algae diversity and distribution. This multi-

faceted approach enabled researchers to collect accurate and detailed data, ultimately contributing 

to a better understanding of coastal ecosystems.  

 

Sampling Materials 

        The materials, chemicals, and equipment utilized in the experiment are listed below, along 

with the specific methods and procedures implemented during the experimental process. The 

materials and equipment included beakers (250 mL and 1000 mL), a dissecting kit, a hot plate, a 

graduated cylinder (100 mL), glass slides and cover slips, test tubes, a test tube rack, a pH meter, 

a microscope, pipettes, and a watch glass. The chemicals used in the experiment were 

formaldehyde, xylene, paraffin wax, immersion oil, and ethanol. 

 

Sample Preparation   

Collect marine algae present in the coastal area of General Santos City in (specific place) 

and enough sample of sea water. Use any container to store the collected samples. The collected 

fresh samples of algae were rinsed using distilled water and sorted by species. Samples should be 

preserved by freezing in ice box, while the collected sea water was used to record the water 

temperature, salinity, and pH to understand the context distribution of algae for later analysis.  

 

Sample Analysis   

Tissue samples of marine algae were exposed to fixation using fixative solution to preserve 

the tissue and cell structures. Dehydration was done after being fixed, exposing the fixative sample 

in alcohol to remove water from the tissue samples and then clearing it by removing the 

dehydrating agent from the tissue and replacing it with a substance that would allow for the 

infiltration of the embedding agent. Using wax infiltration, the tissue sample was infiltrated with 

molten wax. Now, the tissue sample is embedded with the molten wax to provide support for 
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sectioning. The sectioning part included cutting the tissues into thin slices and proceeding to 

staining; the thin tissues after are then stained to highlight cellular features.  

 

Microscopy   

Microscopic analysis was performed using an electronic microscope to determine the cell 

structure of different tissue samples. Images were captured from different fields of view under the 

microscope per sample using a digital camera.  The results are subjected to statistical analysis.  

 

 

 

RESULTS & DISCUSSION 

This section contains a graphical representation of the data gathered, as well as its analysis 

and interpretation. 

  

Figure 1.1. Quantification of marine algae by station. 

          The figure above shows the number of marine algae of all species present in a coastal 

ecosystem based on the table above. 
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Figure 1.2. Species abundance of marine algae. 

The figure above shows the abundance of each species from the coastal ecosystem. The 

samples contain 8 different species of marine algae and the y-axis represents the percentage of 

species abundance. 

 

Figure 1.3. Species distribution of marine algae. 

The figure shows how the eighth different species are being distributed in a coastal 

ecosystem. The numerical value in y-axis represents the percentage of the distribution. 

 

 

DISCUSSION  

           During the sample collection, it contained 10 stations, and per station, it had a distance of 

50 meters, resulting in 500 meters of total area sampled. In addition, each station had 3 samples 

collected, referring to Table 1, and Figure 1.1 presents the quantification of marine algae present 

in the coastal ecosystem of General Santos City, specifically in Barangay Calumpang.  

         Using the density formula, it enabled to quantify the concentration of marine algae in the 

total area sampled. Based on the Table 1 above, the total number of individuals of all species were 
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92 by summing up all of the numbers of marine algae. While, the total area sampled were 10 

considering the 10 stations for the collection of marine algae. Substituting the data using the 

formula resulted 9.2. 

           The result (9.2 individuals per meter squared) was the average count per quadrat of marine 

algae which was used to determine the population density divided by an area of a single quadrat 

which is 1m² and getting the same result of 9.2. The same result were used to scale up to the total 

area. To get the total area of 500 meters, multiplied the distance of each station (50 meters) to the 

10 stations. From the density formula’s result of 9.2 multiplying to the total area of 500 meters 

resulting in 4,600. Therefore in 500 meters there were approximately 4,600 marine algae present 

in the coastal ecosystem of Barangay Calumpang in General Santos City.  

The graphical results in Figure 1.1 clearly shows that as a quadrat gets farther away from 

another station, the biotic factors, such as herbivores and competitors of space and light, including 

the substrates, contributed to the absence or presence of marine algae. Station 1 was where the 

most marine algae was collected, with different species, and as the stations go farther to Station 

10, the marine algae present became fewer. Considering the station’s direct sunlight due to open 

space. Marine algae are photosynthetic organisms. Algae form organic food molecules from carbon 

dioxide and water through the process of photosynthesis, in which they capture energy from 

sunlight (Andersen & Lewin, 2025). They used sunlight as their primary energy source; depending 

on the light intensity, their growth also varies. Algal growth is affected by different types of shading 

light because light is a fundamental variable for algae (Singh, 2015). This energy is being utilized 

to convert carbon dioxide and water to an organic compound like sugar for the cell’s growth that 

leads to population growth of a marine alga. In connection to the light, temperature is also another 

factor that affects the growth of marine algae wherein when the temperature is low, the growth of 

an algae slows down as well, and when it is high, the metabolic process of photosynthesis is 

inhibited, which can lead to damage or death of an algae’s cell. Moreover, factors like herbivores 

such as fish-eating algae cause biomass reduction of marine algae by consuming fast-growing 

algae to prevent outcompeting other organisms, maintaining the balance in marine ecosystem with 

such benefit in biodiversity.  

Observational studies have found negative correlations between herbivorous fish biomass 

and macroalgal cover, suggesting that herbivores can exert top-down control on macroalgal 

abundance, (Edwards, et al., 2014). It gives the other organisms such as coral a space to grow. 

More importantly, the sea water where marine algae grow contributes to its growth wherein the 

salinity can trigger its osmotic stress and allowing it to invade freshwater ecosystems. Disrupting 

other organisms by their space where they grow. When the water salinity increases, it would cause 

an imbalance in the coastal ecosystem by shrinking available freshwater resources, altering 

environmental parameters such as metal concentration rise, and the restrained oxygen-and-

nutrients distribution creating stressful circumstances that harm the existence of the aquatic flora 

and fauna, (Dao, et al., 2024). 

In Figure 1.2. showing the results in species abundance in coastal ecosystem and it contains 

8 samples, namely; Petalonia binghamiae(Haba-nori), Ulva lactuca (sea lettuce), Caulerpa 

sertularioides (green sea feather), Ulva intestinalis (gutweed), Cladophora rupestris (rock-weed), 

Halophila ovalis (paddle weed), Halodule (needle seagrass), and Ulva compressa linnaeus (thread 
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weed). The Relative Abundance (RA) formula are used to determine the abundance of a specific 

species that are being collected in the different station on a coastal ecosystem.                                                                                                                       

Based on the results, Petalonia binghamiae (Haba-nori) obtained a 3% abundance due to 

several environmental and biological factors such as unsuitable water temperature, insufficient 

light, improper substrate, and extreme seawater salinity in Barangay Calumpang. This brown 

marine alga, also known as “haba-nori” in Japan, has a ribbon-like structure and typically thrives 

in low-temperature seawater. According to Kurashima et al., the germlings of Petalonia 

binghamiae grow best at 25°C and show decreased growth at 30°C, indicating that this species 

requires a distinct temperature range for optimal development. It usually inhabits rocky substrates 

characterized by fluctuating salinity and demonstrates adaptability to changes in seawater 

concentration. However, the algae collected from the sampling site were washed away due to low 

attachment rates, resulting in reduced survival. The shaded surroundings caused by nearby trees 

also limited light penetration, explaining its low abundance. In contrast, Ulva lactuca (sea lettuce) 

exhibited a 30% abundance, attributed to high nutrient enrichment in the water, primarily nitrogen 

and phosphorus, from human-induced sources like agricultural runoff. This species, known for 

causing “green tides,” thrives in nutrient-rich, rocky, and brackish environments. It is highly 

adaptable, capable of surviving across various temperatures and salinities, and often accumulates 

heavy metals, contributing to water pollution when forming large blooms. 

Another algae species, Caulerpa sertularioides (green sea feather), showed a 10% 

abundance in the coastal ecosystem of Barangay Calumpang. This green seaweed, notable for its 

feather-like appearance and rapid growth, is classified as an invasive species and typically found 

in warm tropical waters (Mosquera & Salamanca, 2016). The seawater temperature in the study 

site supported its growth, and the sandy to muddy substrate matched its natural habitat. With a 

salinity range between 25 and 30 ppt, Caulerpa species thrive in shallow coastal environments but 

require moderate light intensity since excessive sunlight damages their cells. Consequently, they 

commonly grow in subtidal areas, explaining their moderate abundance. Similarly, Ulva 

intestinalis (gutweed) had a 10% abundance and is known for its bright green, tubular structure. It 

is an opportunistic alga that proliferates in nutrient-rich waters, often caused by sewage or 

agricultural runoff. Found mainly in brackish water near drainage areas, this species demonstrates 

remarkable adaptability, forming floating mats that maximize light exposure and ensuring 

survivability despite light limitations due to surrounding trees (Soufi et al., 2024). Cladophora 

rupestris (rock weed), another sample with 16% abundance, is a robust green alga with significant 

biotechnological and pharmaceutical potential. Its adaptability allows it to thrive in nutrient-rich 

environments, often indicating eutrophic or mesotrophic conditions. It grows on rocks, ropes, and 

in crevices, providing habitat for various marine organisms (Kutzing, 2025). 

Additionally, Halophila ovalis (paddle weed) and Halodule (needle seagrass) both recorded 

6% abundance in the sampling area. H. ovalis is a small, leafy marine plant with paddle-shaped 

leaves, capable of surviving in deep waters with minimal light but limited by total light deprivation. 

Its low abundance is attributed to its sensitivity to temperature and salinity extremes, which affect 

its metabolism and growth (Longstaff et al.). Halodule, on the other hand, is a tropical to 

subtropical seagrass that grows best in warm seawater between 23°C and 32°C and tolerates 

environmental disturbances and low salinity (Sousa et al., 2025). The final species, Ulva 
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compressa linnaeus (thread weed), exhibited a 10% abundance. It has flattened, hollow, and 

elongated fronds and requires high light intensity for optimal growth. Reduced sunlight exposure 

caused by environmental factors and competition from other organisms likely limited its 

abundance. Overall, approximately 4,600 marine algae were present in the coastal ecosystem. 

Furthermore, bacteria play a vital role in the life of marine algae, particularly Ulva species, which 

depend on mutualistic bacteria for proper development and growth, as these microorganisms 

provide essential growth-promoting factors (Bordenstein & Theis, 2015; McFall-Ngai et al., 2013). 

In Figure 1.3 it shows of the 8 species are being distributed on the coastal ecosystem of 

Barangay Calumpang in General Santos City. The numerical value are in percentage using the 

frequency abundance to organize raw data into manageable format to easily evaluate their 

distribution.  

Petalonia binghamiae (Haba-nori) is a marine brown alga that typically grows on hard 

substrates such as rocks, barnacles, and shells in the upper to mid-intertidal zones. It is commonly 

found in wave-exposed environments and on human-made structures like seawalls (Miller, K. A., 

2025). Based on the results, this species showed a 10% distribution in the sampling area due to the 

scarcity of suitable habitats, as the location lacked a mid-intertidal zone and was mainly 

characterized by muddy and rocky open spaces. In contrast, Ulva lactuca (sea lettuce), an 

environmentally adaptive green alga, thrives in rocky and brackish parts of the sea. This species, 

belonging to the genus Ulva (family Ulvaceae), is distributed globally along rocky shores and 

occasionally in brackish waters rich in organic matter or sewage, where it can accumulate heavy 

metals (Andersen & Lewin, 2025). The results show that Ulva lactuca achieved a 100% 

distribution across the sampling area, consistent with its preference for such habitats. Caulerpa 

sertularioides (green sea feather) is another collected species that occurs in warm water regions 

worldwide, including the Eastern Pacific, Indo-Pacific, and Western Atlantic. It typically inhabits 

protected, shallow, and calm zones such as seagrass meadows and reef flats, often growing on 

sandy or sandy-rocky substrates (Search SeaLifeBase, 2025). This species recorded a 30% 

distribution in the sampling area, attributed to its limited presence in several quadrat stations that 

lacked suitable habitats. 

Another identified species, Ulva intestinalis (gutweed), occurs globally in marine, 

brackish, and freshwater environments and thrives in coastal areas, estuaries, and regions near 

freshwater inflows. Highly adaptable, it can grow on various substrates such as rocks, sand, and 

mud, and is abundant in brackish areas with notable freshwater runoff (iNaturalist, 2025). The 

results revealed that Ulva intestinalis had a 30% distribution within the sampling area, as algae 

presence decreased with increasing distance across the quadrats. Cladophora rupestris (rock weed) 

is another widespread species found in both marine and freshwater ecosystems, providing habitat 

and food for other organisms. It typically attaches to ropes, rocks, and crevices, forming dense 

growths under macroalgae (Kutzing, L., 2025). This alga displayed a 50% distribution rate, 

attributed to the abundance of suitable habitats in the collection area. Meanwhile, Halophila ovalis 

(paddle weed) is common in saltwater habitats across the Indo-Pacific, including shallow coastal 

zones and subtidal areas. It often coexists with seagrasses on sandy or muddy substrates and 

displays morphological variation depending on the substrate type (Arshad, A., 2025). This species 
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exhibited a 20% distribution due to its intolerance to disturbances and its sparse presence in some 

sampling stations. 

Additionally, Halodule (needle seagrass) is a tropical and subtropical species distributed 

across the Atlantic, Indian, and Pacific Oceans. It flourishes in sandy or muddy sand substrates, 

forming extensive beds in littoral and subtidal areas and is well adapted to disturbance due to its 

rapid growth and turnover (Sousa et al., 2025; iNaturalist, 2025). Results indicated a 20% 

distribution of Halodule in the sampling area, influenced by the absence of suitable habitats at 

specific collection stations. The final species, Ulva compressa linnaeus (thread weed), is 

distributed worldwide in marine, estuarine, and sometimes freshwater environments. It typically 

grows on hard substrates such as rocks, stones, and dead coral fragments in intertidal and shallow 

subtidal zones. Formerly known as Enteromorpha compressa, this alga tolerates wide variations in 

salinity and temperature, often found in rock pools where oxygen bubbles from photosynthesis are 

visible in its tubular fronds (Seaweed.ie, 2025). According to the results, Ulva compressa had a 

30% distribution in the coastal ecosystem of Barangay Calumpang, attributed to the limited 

availability of its preferred habitat within the sampling sites. 

 

Summary 

This section presents the gathered data on the number, abundance, and distribution of 

marine algae species collected from ten sampling stations along the coastal ecosystem of Barangay 

Calumpang, General Santos City. Table 1 and Figure 1.1 show the number of marine algae found 

in each station, where Station 1 had the highest count (17) and Station 10 had the lowest (5). The 

total number of marine algae found was 92, and the total number of marine algae collected was 

30, and using the density formula, an average of 9.2 individuals per square meter was computed. 

When scaled to the total area of 500 meters, the estimated population of marine algae was 

approximately 4,600. The data suggest that environmental factors such as sunlight exposure, water 

salinity, temperature, and the presence of herbivores significantly influence algal distribution and 

density. 

Figure 1.2 illustrates the species abundance of eight marine algae identified in the area: 

Petalonia binghamiae, Ulva lactuca, Caulerpa sertularioides, Ulva intestinalis, Cladophora 

rupestris, Halophila ovalis, Halodule, and Ulva compressa linnaeus. Among these, Ulva lactuca 

(sea lettuce) showed the highest abundance (30%) due to its adaptability to nutrient-rich and 

brackish waters, while Petalonia binghamiae had the lowest (3%), possibly because of temperature 

and light limitations. Other species such as Caulerpa sertularioides and Ulva intestinalis both had 

10%, Cladophora rupestris reached 16%, and the seagrass species Halophila ovalis and Halodule 

each contributed 6%. These results indicate that nutrient availability, substrate type, and 

environmental conditions like temperature and light intensity play key roles in determining algal 

species’ growth and abundance. 

Furthermore, Figure 1.3 shows the distribution of the eight species across the ten stations. 

Ulva lactuca was the most widely distributed (100%), reflecting its ability to thrive in diverse 

environmental conditions, while Petalonia binghamiae was limited to rocky and shell-dominated 

areas with 10% distribution. Caulerpa sertularioides and Ulva intestinalis were moderately 
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distributed (30%), and Cladophora rupestris had 50%, mainly found in rocky areas and crevices. 

Halophila ovalis and Halodule each had 20% distribution, commonly found in muddy or sandy 

substrates, while Ulva compressa linnaeus recorded 30%, preferring hard substrates such as rocks 

and coral fragments. 

In summary, the study reveals that the coastal ecosystem of Barangay Calumpang supports 

a diverse yet uneven distribution of marine algae. The dominance of Ulva lactuca and Cladophora 

rupestris suggests high nutrient levels and suitable light conditions, while the limited presence of 

species like Petalonia binghamiae reflects environmental constraints such as temperature and 

substrate type. Overall, the results emphasize that abiotic and biotic factors including sunlight, 

temperature, salinity, and grazing by herbivores, collectively shape the abundance and spatial 

distribution of marine algae in this coastal area. 

 

Conclusion  

The findings revealed that the marine algae of Barangay Calumpang, General Santos City, 

exhibit considerable diversity across different sampling sites. Based on the results shown in the 

tables and figures, a total of several algal species belonging to the divisions Chlorophyta, 

Phaeophyta, and Rhodophyta were identified. The data on frequency and relative abundance 

(Figure 1.2-1.3) demonstrated that Ulva lactuca dominated the sampling areas, followed by 

Cladophora rupestris, while Petalonia binghamiae had the least representation. This distribution 

pattern suggests that environmental conditions such as sunlight exposure, substrate type, and water 

depth favor the growth of green algae in the area. 

As reflected in the computed diversity indices, sampling stations located in less disturbed 

coastal zones displayed higher diversity values compared to those nearer to residential or port 

areas. These quantitative results (Table 1) indicate that algal diversity tends to decline in sites 

exposed to anthropogenic influences, such as domestic waste and increased turbidity. The variation 

in abundance among the sampling points further implies that human activity and habitat alteration 

significantly impact algal distribution. The graphs illustrating species count per site and relative 

abundance reinforce this observation, highlighting the importance of maintaining water quality to 

sustain algal populations. 

The findings also revealed that physical and chemical factors such as temperature, salinity, 

and pH, as discussed in the analysis section, play a crucial role in shaping algal community 

composition. Sites with moderate salinity and stable substrate conditions recorded higher algal 

growth, consistent with ecological studies cited in the discussion. These results confirm that marine 

algae are effective indicators of environmental stability and can reflect subtle ecological changes 

occurring in coastal habitats. Moreover, the dominance of specific algal species in particular sites 

may signal shifts in environmental quality, warranting continuous monitoring. 

From an ecological perspective, the results emphasize that Barangay Calumpang’s coastal 

ecosystem supports a dynamic algal community that contributes significantly to primary 

productivity and habitat formation. However, the observed differences in diversity among stations 

demonstrate the vulnerability of the ecosystem to environmental stressors. The discussion of 
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results, supported by the data in figures and tables, highlights the interconnection between human 

activities and algal diversity, reinforcing the need for improved waste management and sustainable 

coastal practices. 

In conclusion, the chapter’s findings clearly establish that the diversity and distribution of 

marine algae in Barangay Calumpang are influenced by both natural environmental factors and 

human-induced disturbances. The presented data and statistical analyses reveal that higher algal 

diversity corresponds with cleaner and less disturbed areas, while lower diversity is associated 

with pollution and habitat modification. These insights underline the ecological importance of 

algae as indicators of coastal health and the necessity for continued conservation efforts. Protecting 

the marine environment of Barangay Calumpang will ensure the preservation of its biodiversity 

and the sustainability of resources for the local community. 

 

Recommendations 

Based on the findings and conclusions drawn from the study, the following are hereby 

recommended: 

1. Study more places. Future research should include more coastal areas so scientists can 

compare how marine algae differ in different environments. 

2. Collect samples in all seasons. Samples should be gathered throughout the year to see how 

changes in temperature and weather affect algae growth and where they are found. 

3. Use better tools and technology. Future studies should use modern equipment like digital 

microscopes and water testing devices to get more accurate results. 

4. Study human impacts. Researchers should look into how human actions—such as 

pollution, fishing, and tourism—affect algae in coastal waters. 

5. Encourage protection and awareness. Future researchers should work with local 

communities and groups to share their findings and help protect marine algae and their 

habitats. 
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