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`Introduction 
Macroinvertebrates are small aquatic organisms and the immature stages of certain insects residing in water environments. This category encompasses larvae from species such as dragonflies and stoneflies, in addition to snails, worms, and beetles. They lack a backbone, can be observed without a microscope, and are found in and around aquatic locations at different stages of their life cycles. (Indicators: Benthic Macroinvertebrates | US EPA, 2025). Measurements related to macroinvertebrates are useful tools for assessing water quality and the general health of aquatic ecosystems. (Tampo et al., 2021) The American Fisheries Society states that they are vital indicators of water quality and play an important role within the stream food web. These diminutive and often underappreciated aquatic organisms also support some of the most cherished recreational fisheries around the world. The relationship between the distribution, abundance, and economic significance of aquatic macroinvertebrates and other water organisms plays a crucial role in regulating population growth, ensuring survival of the fittest, and acting as focal points for conservation efforts. (Rabo, 2024)
The study of  Elias(2020) concluded that nitrate and phosphate are regarded as contaminants for macroinvertebrate populations in freshwater environments when their levels surpass the established recommended thresholds. Both nitrates and phosphates have demonstrated harmful effects on the organisms studied, with mortality rates rising as concentration and exposure duration increase among the species tested. Temperature is another factor that can affect macroinvertebrates. An analysis indicates that the impact of water temperature on macroinvertebrates is complex, affecting various levels—from genes to communities—and encompassing a range of responses tied to physiology, phenology, fitness, behavior, community ecology, and evolution. (Bonacina et al., 2022). Another factor is dissolved oxygen. Macroinvertebrates obtain oxygen that is present in the water. In their juvenile phase, numerous species depend on elevated levels of dissolved oxygen for their survival. Industrial contaminants and stormwater runoff from urban areas and human activities can alter the pH levels of water. A low pH may damage shells and exoskeletons and can be lethal to macroinvertebrates. (Utah State University, 2025) Salinity may also affect freshwater macroinvertebrates. Salinization of freshwater systems poses a global threat to aquatic ecosystems by causing reductions in the diversity of benthic macroinvertebrates. (Timpano et al., 2018) According to Dlamini et al. (2010) Aquatic ecosystems are particularly susceptible to alterations in water quality, and the diversity of macro-invertebrates is frequently utilized as a biological measure of river health. Of the different physicochemical parameters, turbidity has been recognized as a key factor affecting ecological stability. The study of Shackleton et al. (2019) shows differing responses of macroinvertebrate to electrical conductivity (EC) were observed across different taxa. The XC95 values for EC were determined for each genus and species, ranging from 25 to 23,600 µS/cm. A study conducted by  Duque et al. (2021) shows that the number of macroinvertebrate species was greatest in environments characterized by elevated salinity levels and reduced TDS concentrations. Additionally, the relationship between species richness and DO was nonlinear, with the highest species richness observed in habitats where DO concentrations ranged from 5 to 5.5 mg L−1.
Waterways play a crucial role in human communities and the broader ecosystem, and contamination of these waterways can lead to various negative impacts on plants, animals, and human beings. Historically, water pollution was primarily an issue confined to crowded urban regions, but the swift expansion of industrialization and the unprecedented surge in human population in contemporary times have turned it into a nearly global concern. (Nathanson & A, 2025). At the same time, one-fifth of the globe's river basins are facing significant changes in water supply, and 2.3 billion individuals reside in nations identified as "water-stressed," including 721 million in regions where the water crisis is deemed "critical," as reported by recent studies from the United Nations Environment Programme (UNEP) and its collaborators. (UNEP, 2021). In 2010, the United Nations General Assembly officially acknowledged the human right to access water and sanitation. Every person has the right to adequate, constant, safe, acceptable, easily reachable, and affordable water for personal and household purposes. (World Health Organization: WHO, 2023)	Comment by denzelzekiV444@gmail.com: Pollution and effects on the ecology sp. Macroinverte..
Water contamination in the Philippines is a serious problem that impacts the country's health, economy, and ecosystem. With 421 major rivers and 221 lakes, the Philippines provides 50% of its drinking water from these sources. (Koons, 2024b). The Philippines is home to more than two-thirds of all animal and plant species on our planet and due to water pollution, the country is one of the world’s most threatened biodiversity hotspots. (Filipenco, 2024). In the Philippines, biomonitoring has yet to become a fundamental component of government initiatives aimed at assessing the status of its water resources. Rather, existing water quality standards focus on tracking at least 10 key physicochemical parameters. (Magbanua et al., 2023). The Meycauayan River ranks among the most contaminated rivers in the Philippines, primarily due to significant levels of heavy metals and organic pollutants that have led to environmental deterioration. (Pleto et al., 2020) This study shows that the Philippines is experiencing significant deterioration in its rivers and water ways that may affect humans and the environment. Water quality is a key driver of aquatic ecosystem health and strongly influences macroinvertebrate assemblages. In the Philippines, the relationship between macroinvertebrates and water quality remains understudied, and macroinvertebrate-based bioassessment is rarely applied. (Mendoza et al., 2025)	Comment by denzelzekiV444@gmail.com: Localized
The aim of this research is to assess and evaluate our local river condition by measuring its nitrate, pH, temperature, dissolve oxygen, TDS, turbidity, EC, salinity and fresh water macroinvertebrate as biological indicators. This data will be assessed and gathered using the given protocol of the Global Learning and Observation to Benefit the Earth (GLOBE) program. By evaluating these parameters it will help us to determine if our local river conditions are deteriorating or may have properties that may affect humans and the environment. The wellbeing of rivers influences almost every aspect of human society. (Kuehne et al., 2023) Acknowledging these shortcomings, there is an urgent requirement for a broader and more detailed approach to evaluating the health of rivers. An optimal method would combine both biological and physicochemical factors, providing a holistic view of river ecosystems. (Lim et al., 2024) Water monitoring is a vital resource for protecting our water supplies. It aids in identifying pollution, safeguarding public health, conserving ecosystems, and ensuring adherence to regulations, which allows us to manage our water bodies in a sustainable manner. (Schembri, 2024) 	Comment by denzelzekiV444@gmail.com: Local studies of river health and macroivertebrates or coastal

Statement of the Problem:
This study aims to assess the river's health and current status in order to provide baseline data that could support its conservation and sustainable management. This following question will be answered by this study:
1. What is the water nitrate level, pH level and dissolved oxygen, total dissolved solids, salinity, electrical conductivity, water temperature, and turbidity in the following rivers:	Comment by denzelzekiV444@gmail.com: Mean and standard deviation  
a. Rangas
b. Sagpon 
2. How many and what are the kinds of macroinvertebrates found in:
a. Rangas
b. Sagpon
3. What is the biodiversity index of macroinvertebrates in:
a. Rangas
b. Sagpon
4. Is there a correlation with the water quality and the number or population of macroinvertebrates in:	Comment by denzelzekiV444@gmail.com: Normality test 	Comment by denzelzekiV444@gmail.com: Pearson r
a. Rangas river
b. Sagpon river

Objectives:
1. Determine the number and categorize the macro invertebrates gathered in:
a. Rangas river
b. Sagpon river  
2. To asses the water quality parameters such as pH, TDS, salinity, electrical conductivity, DO, water temperature and nitrates in:	Comment by denzelzekiV444@gmail.com: Ratio	Comment by denzelzekiV444@gmail.com: ordinal
a. Rangas river
b. Sagpon river 
3. Determine the biodiversity index of macroinvertebrates in:
a. Rangas River
b. Sagpon River
4. To correlate all the Macro invertebrates to the overall water quality parameters.
a. Rangas river 
b. Sagpon river
    
Methodology:
Location, possible testing sites and date of the study:
The student researchers identified two possible location or rivers for this study that will assess it’s nitrates, Ph, DO, TDS, turbidity, salinity, EC water temperature and macroinvertebrates. This rivers or streams are Sagpon river in Tigaon and Rangas in Matacla, Goa Camarines sur. The initial date for the data gathering is by the first or second week of December 2025. In the stream of both rivers we will set up a 50 meters area in which we will place quadrants every 15m as interval within the area.
[image: ][image: ]




River Site 1. Rangas, Matacla, 			River Site 2. Sagpon, Tigaon, Camarines Sur
  Goa, Camarines Sur				

Materials to be used:
Material need includes the following. Multiparameter water quality meter, D-net, 1sqm. Quadrant, l000ml beaker, 50 m rope, buckets, dissolve oxygen meter, water containers for water samples, turbidity tube and nitrate test kit
Data gathering:
For the data gathering the procedure will follow the given protocol of the GLOBE Program.
For water sampling 
For water sampling  we will follow the globe programs collecting water sample using the bucket field guide. The water sample will be transferred in a 1000ml beaker in which we will dip the multiparameter equipment and will be repeated trice in each quadrant. Repeat the same process to the other parameter such as salinity, pH, EC, TDS, and water temperature.
Water temperature and pH:
Water temperature is critical because it is an important quality in environmental parameters. It is important to measure water temperature. By doing so, we can see the characteristics of the water such as the chemical, biological, and physical properties of the water, as well as the possible health effects. (Hancock, 2022) Along with the water temperature is the pH level after gathering sample water it will be transferred to a 1000ml beaker in which the probe will be dip in. Wait till the measurement to settle and record the pH and water temperature.
Calibration of Multiparameter Water Quality meter: 
The researchers will use a multi parameter water quality instrument to assess the rivers properties which includes Ph, temperature, salinity, electroconductivity and total dissolve solids. For pH calibration, begin with the 4.01 pH standard solution: place the electrode into the solution, turn the device ON, press the MODE/CAL button for 6 seconds, wait for automatic recognition, and once the display stops flashing, the calibration is complete. Repeat the same process for the 6.86 and 9.18 pH standard solutions. For EC/TDS/SALT calibration, start with the 1413 µS/cm standard: turn the device ON, press MODE/CAL for 6 seconds, then use the up and down arrows to adjust the value—long press if a significant change is needed—until it reads 1413 and stops flashing, indicating completion. Next, immerse the electrode in the 12.88 mS/cm solution, press MODE/CAL for 6 seconds, adjust the value as needed, and wait for the display to stabilize. Finally, repeat the same steps with the 111.8 mS/cm solution to complete the calibration process.
For Dissolve Oxygen
The dissolve oxygen will be measured using a dissolve oxygen meter in which we will borrow from ParSU and will follow their specific instruction in using their equipment. We will collect 3 water sample. Using the dissolve oxygen meter in the beaker fill it up with the water from the site and place the probe to determine themeasurements. After submerging of the probe wait till the measurement on the probe to settle then record.
For nitrates                                                                                                                                      
We will set up a 50 meters area in the stream and will set up tree quadrants with an interval of 15 meters, in each quadrant we will collect 1 water samples. The water sample will be immediately be sent to Partido State University for testing and to give accurate measurements. In the lab prepare a syringe, 5ml test tube nitrate solution 1 and 2. First rinse the syringe and test tube using distilled water after that get a 5 ml sample in each quadrant. In the test tube apply 10 drops of the first solution and shake well then apply the next solution another 10 drops and shake. Wait 5 min to see the result and compare the color of the solution to the nitrate test strips 
Turbidity or water transparency 
1. Fill in the top portion of the Hydrosphere Investigation Data Sheet. 2. Record the cloud and contrail types and cover (see the Cloud Protocols in the Atmosphere Investigation). 3. Put on gloves. 4. Collect a surface water sample. See Collecting Your Water Sample in a Bucket Field Guide. 5. Stand with your back to the sun so that the transparency tube is shaded. 6. Pour sample water slowly into the tube using the cup. Look straight down into the tube with your eye close to the tube opening. Stop adding water when you cannot see the pattern at the bottom of the tube. 7. Rotate the tube slowly as you look to make sure you cannot see any of the pattern. 8. Record the depth of water in the tube on your Hydrosphere Investigation Data Sheet to the nearest cm. Note: If you can still see the disk on the bottom of the tube after the tube is filled, record the depth as >120 cm. 9. Pour the water from the tube back into the sample bucket or mix up the remaining sample. 10. Repeat the measurement two more times with different observers using the same sample water. (GLOBE, 2014)
For  macroinvertebrates: 
1. Put the D-net in the water until it almost reaches the bottom in front of the vegetation. Make sure that the net is folded out away from the opening and ready to sample. 2. Push the D-net horizontally into the vegetation bouncing the net into the sediments twice. 3. Vertically bring the D-net up through the vegetation at a constant rate until you reach the surface of the water. 4. Slowly lift the D-net out of the water. As the water flows through, make sure that no organisms escape by climbing out. This is one sample. 5. Use the sieved water in squirt bottle to concentrate all organisms and debris at the bottom of the net. 6. Grab the bottom of the net and overturn the net carefully to release all of its content into a bucket. Use the squirt bottles to make sure that all organisms and debris have been transferred to the bucket. 7. Place the bucket(s) in the shade until you are ready to sort, count and identify organisms. 8. Repeat steps 1-7 until you have collected the number of samples you need for this habitat type. (GLOBE, 2014)
Macroinvertebrates sampling:
In the river select a 50m area where we will set up 3 quadrants in every 15m. In each quadrant we will collect the macroinvertebrates, the gathered specimen in both rivers will be place in separate buckets and will be counted to determine the number of specimen collected in each river. The specimen will be immediately sent to Partido State University for verification of the type of species and to categorized the macroinvertebrates.
Data analysis:
For Biodiversity Index:
To computpe for the bidivirsity of the Macroinvertebrates the researcher used he Shannon-Weiner Index.
The Shannon-Weiner Index assesses biodiversity through assessing species richness and evenness. Higher numbers indicate greater diversity. It is computed using the base-2 logarithm of each species' percentage. When all species are evenly represented, the index reaches its maximum, and comparing values between similar ecosystems reveals which are more resilient and robust. (GLOBE, 2005)
Pearson r Correlation:
To correlate the Water quality parameters the researchers used the pearson r correlation.
The Pearson Correlation is a statistical technique that assesses the relationship or correlation between two data items by evaluating their attributes and computing a score that ranges from -1 to +1. A score close to +1 signifies a strong similarity, whereas a score around zero suggests there is no correlation. This approach is parametric and depends on the mean parameter of the items, which makes it more applicable to data that follows a normal distribution. (Berman, 2016) 
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