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Preface 
 

This project report has been written as completion of my internship at the organisation Marine 

Conservation Philippines where I worked from the 6th of March until the 10th of July. I started this project 

with heartfelt enthusiasm and even though it did not go the way I planned, it taught me a lot and gave 

me new insight on how to handle certain situations. The report expresses the results of this research 

and my vision on future methods. 

The research was looking into the level and sources of sedimentation and nutrient pollution at several 

dive sites along the South-East coast of Negros Oriental. Due to some difficulties in the execution of the 

research, this report especially holds information on the process and advice on executing research on 

this subject in the future. 

It was a first-hand experience for me as it was the first time that I was exposed to not only this subject, 

but also to diving. That made this internship challenging, but absolutely amazing. The work of MCP is 

inspiring and encouraging to do more for the better, to make a change in this world. For this I want to 

thank everyone I have met and befriended here. The founders, Helen and Soren, to put their heart and 

soul in this organisation together with staff. Working long hours and staying amazingly motivated and 

passionate, even though it is not easy to take on a job of saving our planet. Furthermore I am very 

thankful for the guidance of my professor Giel Krutzer. Moments when I needed the help, he could not 

have been more supportive. 

All together it has been a rewarding journey that I will cherish for life. 

Rita Naus, Zamboanguita, Philippines, 24th June 2017. 
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Abstract 
 
In 2011, the typhoon Sendong destroyed many coral reefs along the South-East coast of Negros 

Oriental. Most of the coral reefs have been making an expected recovery, but some seem to recover at a 

lower rate possibly due to sedimentation and nutrient pollution in the area. To investigate if this is the 

case the following research question was asked in this report: What are the levels and sources of 

sedimentation and nutrient pollution found at five different sites monitored by MCP along the South-East 

coast of Negros Oriental? This research was based on 5 different dive sites, 4 which show a slower 

recovery of the coral reefs and one control site. The research included basic mapping of the land-based 

area around the dive sites, designing sedimentation traps, defining sedimentation rates and measuring 

nitrate and phosphate concentrations. The mapping of the land-based area at the 5 dive sites gave 

results on different human activities at the sites which are main factors in the search for sources of 

nutrient pollution and sedimentation. This included rivers as key transport of sediment, situated at 

every dive site and activities such as farming grounds, coastal development and construction work. 

Many of these activities are however still at a small scale. Only 1 of the dive sites, Malatapay, shows 

these and more human activities possibly polluting the area, which could be confirmed by an elevation 

of the phosphate level in the nearby water stream ending in the ocean.  

 Results on nutrient pollution at the 5 dive sites, show no results for nitrate concentrations 

possibly due to the lack of accurate material. Phosphate levels are equal at 0.04 ppm for water samples 

from all the different dive sites except for Malatapay, which shows a phosphate level of 0.08.  

 Research on sedimentation included designing a sedimentation trap. The first sedimentation 

trap was generally made out of bamboo and wood to aim for working with organic material. These traps 

were sampled over 4 weeks time and showed sedimentation rates below 10 mg/cm2/day based on 

estimated dry sample content. According to literature this is a low rate even for reefs not stressed by 

human activities. However these sedimentation rates lack in accuracy due to the lack of materials and 

samples. The second design, made out of PVC, was smaller and easier to work with. The base was 

stronger, which made it more resistant in strong currents. The samples taken however contained little to 

no sediment and could not be analysed with the lack of materials.  

 Further research needs to be done on mapping, nutrient pollution and sedimentation. Due to 

lack of time and materials, the data is not completely reliable. Mapping should be expanded for the 

different dive sites, sedimentation traps need to be optimalised and nutrient levels need to be 

measured at more depths and over a longer period of time. In general, all the dive sites need to be 

included in research on sedimentation and nutrient pollution. When this then seems to be a problem, 

the source needs to be handled by education, placement of septic tanks, tree replanting and other 

activities helping the environment to heal again. 
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1. Introduction 
 

Coastal areas worldwide have been influenced by several forms of pollution which causes coral reefs to 

decline. The coastal reefs of the Philippines are well known for their high biodiversity. However, in 2011, 

the typhoon Sendong destroyed many of the corall reefs along the South-East coast of Negros. Most of 

the coral reefs have been making an expected recovery, but some seem to recover at a lower rate.  

 Marine Conservation Philippines (MCP) is a non-profit organisation working to conserve the 

endangered coastal areas situated along the South-East coast of Negros. Personal observations show 

that sedimentation rates are higher in some areas than others. Corals need light to be able to take up 

nutrients and grow. Increased sedimentation limits the amount of light that penetrates through the 

water, which then limits the amount of light available for the corals to grow. Sedimentation also tends 

to elevate nutrient levels in the water, which causes algae to grow. The growth of algae results in a 

further decline of available light and space for the corals (MCP, 2017). The main sources of 

sedimentation and nutrient pollution can be found in several human activities such as deforestation and 

urbanisation (Walling, 2006). 

 To aid recovery of the coral reefs in these areas, it is important to discover if indeed 

sedimentation and nutrient pollution are possible factors influencing the areas and if so, what the 

sources are. Defining the sources and levels of sedimentation and nutrient pollution, can provide 

solutions to speed up the recovery of the coastal areas. This results in the following research question 

handled in this report: What are the levels and sources of sedimentation and nutrient pollution found at 

five different sites monitored by MCP along the South-East coast of Negros Oriental? 

 The main subjects in this research will be sedimentation and nutrient pollution. This will include 

basic mapping of the land-based area around the dive sites, designing sedimentation traps, defining 

sedimentation rates and measuring nitrate and phosphate concentrations. These pollutants are 

expected to be the biggest factors influencing the decline of coral reefs.  However, other kinds of 

pollution may be detected and influence the areas of research, this  will be discussed when present.  

 Due to limited time, not all of the dive sites that are monitored by MCP will be included in this 

research. The sites thought to be the most polluted will be observed and compared to one control site. 

Furthermore there are limited recourses and materials to work with. The materials used, will be self-

made and basic tests will be used to get an indication of the sedimentation rates and nutrient levels.  
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1.1 Theory 

1.1.1 Negros Oriental: Dive sites 
 

Along the South-East coast of Negros Oriental, several coastal areas are commonly used as a dive site. 

Marine Conservation Philippines monitors them to keep track of the health of the coral reefs. The map 

below (figure 1) shows 5 of the different dive sites chosen that are monitored by MCP.  

 

The following sites are thought to be influenced by sedimentation and nutrient pollution and show a 

lower recovery rate after being damaged by the typhoon in 2011: 

 Guinsuan 

 Malatapay 

 Lutoban South 

 Lutoban Pier 

 

Figure 1: The location of the dive sites included in the research. The sites are situated along the South-East coast of 

Negros Oriental and monitored by MCP (Google, 2017). 

  

Guinsuan 

Malatapay 

Lutoban South & 
Lutoban Pier 

Kookoos 
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1.1.2 Pollution 
 

Worldwide coastal areas are influenced by several forms of pollution. Research shows sedimentation 

and nutrient pollution to be part of the main factors that pollute the coastal waters. These forms of 

pollution can come from different sources. 

 

Sedimentation 

 

Marine sediment is any deposit of insoluble material that accumulates on the seafloor. Sedimentation is 

the accumulation or settlement of these particles on the seafloor (Gregory & Edzwald, 2010). 

Often these particles consist of rock, soil, remains of marine organisms and product derived from 

oceanic processes (Buesseler & Antia, 2007). These different sources of sedimentation can be divided 

into two different groups: external and internal sources. An external source of sediment is terrigenous 

material from the land. Internal sources are the particles derived from oceanic processes or remains of 

marine life, also called authigenic sediment The sediment coming from the external source is 

transported from land into the ocean by wind, rivers or ice (Pinet, 2016). The figure below (figure 2) 

shows the external and internal processes related to the suspension of sediment in the ocean.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Two different sediment sources: Terrigenous sediment transported into the sea by  
rivers and wind, and authigenic sediment consisting of remains of marine organisms and  
product originated by them (Pinet, 2016). 
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Sedimentation is a natural process that is traditionally kept in balance by coastal vegetation, such as 

mangrove forests that filter the rivers from the overflow in sediment particles (MCP, 2017). Corals have 

adapted to be able  to clean their exterior from sediment. They do this with the help of zooxanthaella, 

photosynthetic algae that live inside the tissues of the coral polyps. They continuously produce mucus 

that catches sediment and keeps the corals surface clean.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

These microscopic algae live in a mutualistic symbiosis with the corals, meaning that they both benefit 

from their coexistence. Corals provide zooxanthallae with a shelter and products they need for the 

photosynthetic process. In return the zooxanthallae clean the waste of the corals and provide the corals 

with proteins, lipids, carbohydrates and calcium carbonate, which the corals use to build up their 

skeleton (HarvardUniversity, 2005). 

 

Sedimentation and health of coral reefs 

In general, sedimentation is a natural process that nature can stabilize on its own. Sediment 

concentrations above 10 mg/cm2/d for reefs not stressed by human activities, are defined as ‘high’ 

(Rogers, 1990). However, human activities have been increasing the marine sedimentation rates. 

Research done by Rogers (1990) on sedimentation and coral reefs in the Philippines shows that 

sedimentation is one of the main destructive forces for their coral reefs. Excessive sedimentation can 

cause a decline in coral species and live coral cover, changes in structure and function, lower growth 

rates, and so on (Rogers, 1990). Sediment particles cover corals and thereby the zooxanthallae, taking 

away the light they need to carry out photosynthesis. This causes an increase of respiration due to the 

energy that is needed to remove the sediment by producing mucus (Rosenberg & Loya, 2004).  

 Exposure to high sediment rates for a long period of time can cause the colonies to die. Previous 

research by Philipp and Fabricus (2003), shows the effects of short term sedimentation on common 

coastal coral species in the Great Barrier Reef. Within the ranges measured: sedimentation (79 – 234 

mg/cm) and duration (0-36 h), sedimentation stress of colonies exposed to large amounts of sediment 

for short periods of time was similar to those colonies exposed to low amounts of sediments for 

prolonged periods of time. Colonies recovered from short-term or low-level sedimentation within <36 h, 

whereas long-term exposure, or high levels of sedimentation, directly killed the exposed colony parts 

(Philipp & Fabricius, 2003). 

 

Impacts on marine habitat and life 

Excessive sedimentation can have a large impact on the environment. It decreases the visibility in the 

water due to the many insoluble particles. Not only can this cause a decline in coral growth as 

mentioned above, it also reduces the ability for fish to find food and a place to live because of the low 

visibility. The excessive sediment in the water can damage the gills of fish  and cause filter feeding to be 

more difficult for invertebrates.  

 Furthermore the benthic bottom structure changes, habitats and food sources get smothered, 

resulting in decreased number of fish species and invertebrates. 

 Sediment also has the ability to bind to pollutants such as excess nutrients, enhancing the 

chance of nutrient pollution in the environment (NIWA, 2016). 
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Sources of sedimentation 

As mentioned before, the rise of the sedimentation level in coastal waters is often a result of human 

activities, this can include agriculture, horticulture, urbanisation, construction work and forestry. These 

activities cause soil to erode at a faster rate. This is a problem especially when a typhoon may occur or 

rivers discharge, the sediment is taken from the land and deposited in the sea and on the coral reefs 

(Wesseling, Uychiaoco, Alino, Aurin, & Vermaatl, 1999). Rivers are the main sources for sediment ending 

up in the ocean. Contemporary data on the sediment loads of rivers provide clear evidence of significant 

recent changes in the sediment fluxes of several rivers in response to human impact. The key drivers of 

increased sediment loads include land clearance for agriculture and other facets of land surface 

disturbance, including logging activity (Walling, 2006). 

 

Agriculture 

Agriculture along river banks and close to the coast, cause sediments to erode more easily. This causes 

sediment rates to be higher around where agriculture takes place. Agriculture includes grazing of 

livestock, which requires trees to be cleared resulting in a low amount of vegetation. Grazing damages 

the existing vegetation that originally slowed down the water flow and filtered out sediment.  

Grazing increases compaction of the soil, and damages the banks of the waterways. In time, the area 

around a stream will become unstable, prone to slips, and vulnerable to erosion, especially during floods 

(NIWA, 2016). 

 

Deforestation 

As mentioned before, the clearing of trees, results in low amount of vegetation. This decreases the soil 

stability. Tree roots die and no longer hold the soil together, leaving bare soil to erode rapidly. Thereby 

trees increase the soil's ability to take up water. When trees are logged, the amount of surface water 

will then increase and take more soil into rivers and oceans (NIWA, 2016). 

 

Coastal development 

The development of coastal areas, part of urbanization, includes the establishment of roads and building 
sites. For this development, again soil is exposed. The larger and longer this coastal development takes 
place, the more sediment can end up in nearby rivers and seas (NIWA, 2016). 
 

Nutrient pollution 

 

Nitrogen and phosphorus are the most important nutrients in our aquatic ecosystem. They are key 

factors in the growth of reef organisms. They provide food and habitats for many species that live in the 

water. However, an overflow in these nutrients can cause a decline in coral reefs. Nutrient pollution in 

coastal waters is a result of an overflow of phosphorus and nitrogen. This rise in nutrients is usually 

caused by human activities that pollute the air and water. High concentrations of nitrogen and 

phosphorus in the water cause algae to grow faster. When the growth is too extensive it can affect the 

quality of water, reduce habitats and food resources, reduce light availability for other reef organisms 

and decrease the oxygen that fish and other aquatic life need to survive (EPA, 2017). 
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Figure 3 shows interrelation between the growth of coral and the growth of algae depending on the 

nutrient availability, physical disturbance and amount of grazing in the environment. With high nutrient 

concentrations and low physical disturbance and grazing, reefs will be overgrown by fleshy macro-algae. 

Low nutrient concentrations and high physical disturbance and grazing on the other hand will enhance 

the growth of coral reefs (Szumanti, 2002).  

  
Figure 3: Correlation of coral growth, algae growth, nutrient availability and physical disturbances (Szumanti, 

2002). 

Nutrient enrichment will be a bigger influence to the coral reefs close to the shore. Offshore reefs in 

mid-ocean are exposed to a higher ocean energy, resulting  in better circulation making an overflow of 

nutrients less likely. Closer to the shore, with-in bays, there is less circulation and more run off from the 

land due to natural occurrences and human impact (Szumanti, 2002). 

 

Impacts on marine habitat and life 

Overflow in nutrient concentrations can have several impacts on marine life. As mentioned it can lead to 

an increase in plant and algal growth. This degrades water quality, resulting in reduced dissolved oxygen 

in the water. This decline in oxygen causes marine organisms such as fish and invertebrates to suffocate 

and die. Long exposure to this can lead to a loss of species. Marine organisms depend on specific 

habitats, which are becoming altered with the rise of nutrients, leaving marine life homeless. 

Furthermore, turbidity increases when nutrient levels rise  in correlation with algae growth. This reduces 

the visibility of the water and thereby the ability of some fish to see prey or predators (NIWA, 2016). 

 

Sources of nutrient pollution 

Excessive nutrient in water flows can be a natural process. However, the rate at which the nutrient 

levels rise currently, is mostly caused by several human activities. Agricultural fertilizers are one of the 

main human sources. These fertilizers contain nitrogen and phosphorus and can eventually run of the 

fields, entering rivers and oceans.  

 Furthermore, sewage of humans or animals not properly processed, can end up in the 

waterways. This organic material also consists of nutrients. Thereby microorganisms in the water 

consume the organic matter and deplete dissolved oxygen, resulting in a further growth of algae 

(Szumanti, 2002).  
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1.2 Research question 

The following research question will be handled in this report: What are the levels and sources of 

sedimentation and nutrient pollution found at five different sites along the South-East coast of Negros 

Oriental? This question will be divided in the following  subquestions. 
 

What are the sources of sedimentation at the 5 different sites? 

First it is important to find the possible sources for elevated sedimentation. When sedimentation levels 

appear to be high and affecting the coral, the source is the first place to start when finding a solution to 

the problem.  

What are the sources of nutrient pollution at the  5 different sites? 

Furthermore it is important to find the possible source for elevated nutrient levels. When nutrient levels 

appear to be high and affecting the coral, the source is the first place to start when finding a solution to 

the problem.  

What are the levels of sedimentation and nutrient pollution at the 5 different dive sites? 

To compare the different sites in pollution levels, the different kinds of pollution will be measured 

through different methods. 

What other forms of pollution are found in the area? 

Possibly other forms are affecting the coastal areas. These are taken into account to get a good 

overview of what other factors are of influence. 
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2. Material and methods 
 

This research will be focussed on 5 different dive sites. The following 4 dive sites will be included 

because after the typhoon in 2011, they seem to recover at a lower rate which could be the result of 

different forms of pollution: 

- Guinsuan   

- Lutoban peer 

- Lutoban South 

- Malatapay 

The following dive site is located in a bay and was not influenced by the typhoon. It is observed to be a 

healthy reef and will be included in this research as a control site: 

- Kookoo’s 

 

The research was focussed on several methods. Literature forms the basis for this research and was 

used for designing the sedimentation traps. Sedimentation traps were placed at the different sites to 

measure the amount of sedimentation. The different dive sites are mapped to get an overview on the 

different activities and possible sources of pollution in these areas. Furthermore, concentrations of 

nitrate, phosphate, calcium and magnesium were measured at different depths and compared between 

the different sites. An overview was made on the results, but due to some limitations, the data could not 

be analysed with the use of Excel and SPSS. Instead the results are used for a general conclusion and 

limitations noted in the discussion, giving the possibility for improvement in the execution of future 

research. 

2.1 Mapping 
 

To get a general overview of different types of human activity at the 5 dive sites, the surrounding land of 

the based area was mapped. This was done by walking along the coastline and further inland, while 

noting down what was observed in the area (see list below). Satellite view through Google Maps was 

used to place these activities in perspective on a map. When possible, inhabitants were asked questions 

for more information about the area and their activities. Attention was especially brought to the 

following activities that could be a possible cause of nutrient pollution and sedimentation in the 

Philippines. 

- Key transport - rivers/water streams ending in the sea, taking possible excessive sediment and 

nutrients. 

- Agricultural activities: Farming grounds close to the sites causing excessive sediment and 

nutrients to end up in the ocean. 

- Construction work: Leaving bare soil to erode and end up in the ocean 

- Coastal development: Such as resorts. Being a possible cause for sedimentation and nutrient 

pollution. 

- Deforestation: Removal of trees, leaving bare soil to erode easily into the ocean. 

- Other activities close to the dive sites that consists of possible polluted factors. 
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20 cm 

2.2 Sedimentation 
 

Sedimentation is thought to be a factor of pollution at several dive sites. To test the level of 

sedimentation at the different dive sites, two designs of sediment traps were made and placed at the 5 

different dive sites. The design is partially based on literature (English, Wilkinson, & Baker, 1997), shown 

in appendix 1. Due to limited resources and samples collected, data could not be analyzed thoroughly. 

Thereby this part of the research is mainly focussed on the design itself and not the collection of data.  

 

Design 1 

The first design of the sediment trap was made out of bamboo with the goal of working with organic 

material. This design is shown in figure 4 and figure 5. To provide replicate samples, three bamboo tubes 

were cut for each dive site with a diameter of 11 cm and a length of 25 cm. The traps were placed under 

water in a fixed upright position on the bottom structure as seen in the figure below. This bottom 

structure was 20 cm high, the minimum height the traps should be above the seafloor (English, 

Wilkinson, & Baker, 1997).It was weighed down by closing the structure of with chicken wire and filling it 

with rocks. Furthermore this bottom structure consisted of an iron bar with a minimum length of 27 cm 

to fasten it and still function as holdfast for the bamboo tubes. The bamboo tubes were closed off with 

chicken wire (openings of 1 cm) to prevent fishes, crustaceans or molluscs from entering and re-

suspending the sediment collected in the traps. The three traps were secured to the iron bar by zip ties 

to avoid current fluxing (English, Wilkinson, & Baker, 1997). 

 

 

 

 

 

 

 

 

 

 

 

 

Placement 

The sediment traps were placed at the beginning of MCP’s fixed transect lines at every dive site. The 

depth it was placed at, was 10 meter, the maximum depth at which the reef is monitored.   

 

25 cm 

11 cm 

Figure 4: Sediment trap design 1 and 
measurements. 

Figure 5: Sediment trap, the end result of 
design 1.  



 

 
15 

20 cm 

15 cm 

6.5 cm 

Sample taking 

Biweekly the sediment traps were picked up by loosening the bamboo tubes from the box. On the 

surface the tubes were emptied in sample boxes. Because of a low quantity of sediment and lack of 

accurate weighing scale for this small amount, the three samples were collided in one sample box. 

 

Replacement 

After the sample taking, the tubes were cleaned and fastened together again with zip ties. On the 

second dive that same day, the tubes were put back and fastened to the iron bar. 

 
Measurement 

To separate liquid van sediment, decantation process was used on the sample (Hawkins, 2015). The 

remaining liquid was removed by boiling the mixture until having only a dry sample left. Due to limited 

materials the sediment deposit could not be analysed thoroughly on its exact content and particle size. 

The organic content of the sediment deposits were estimated by observations on amount of algae and 

sediment. Sediment including clay, silt, sand, and calciumcarbondioxide (Waheed, Farrah, Hwa, & 

Hashim, 2011).  

 To determine the sedimentation rate, the dry weight (in mg) of the sample was divided through 

the size of the tube (in  cm2) over the duration (in days) (Waheed, Farrah, Hwa, & Hashim, 2011). 

 

Design 2 

The second design was made out of PVC tubes with a diameter of 6.5 cm and a length of 15 cm. The 

traps were fastened at the top of an iron bar with a length of 37 cm. When placed on the seafloor the 

traps were at a minimum of 20 cm above seafloor as stated in previous research (English, Wilkinson, & 

Baker, 1997). The iron bar was fastened to a wooden plate. To broaden surface area of the bottom part, 

a net was fastened to the wood. The sediment trap was weighed down with rocks on the bottom part. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Sediment trap design 2 and measurements. Figure 7: Sediment trap: the end result 
of design 2. 
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Placement 

The sediment traps were placed at the beginning of MCP’s set transect lines at every dive site. The 

depth it was placed at, was 5 and 10 meter, the depths at which surveys are executed.   

 

Sample taking 

Biweekly the sediment traps where picked up by loosening the traps from the iron bar. On the surface 

the traps were emptied in sample boxes. Because of a low quantity of sediment and lack of accurate 

weighing scale for this small amount, the three samples were combined into one sample box. 

 

Replacement 

After the sample taking, the traps were cleaned and fastened together again with zip ties. On the second 

dive that same day, the traps were put back and fastened to the iron bar. 

 

Measurement 

Samples that were taken, gave results that could not be analysed with the materials available at the 

organisation. The samples were not further analysed.  

 

2.3 Nutrient pollution 
 
Nitrate concentrations and phosphate concentrations are the most important nutrients to measure 

when focussing on nutrient pollution. To measure these concentrations, water samples were taken at 3 

different depths: 0 meters (surface), 5 meters and 10 meters correlating with the reef monitoring that is 

currently done at a depth of 5 meters and 10 meters. The samples were also taken at the surface to see 

if nutrient concentrations change with the change of depth. The samples were taken at the 5 dive sites 

and planned to be taken biweekly for 12 weeks according to the time table shown in appendix 2. Due to 

inaccurate materials, the samples were taken over a time of 4 weeks, instead of 12 weeks. for 4 weeks. 

The samples at every depth were tested with a reef aquarium test kit of the brand Red Sea and analysed 

on the concentration of nitrate and phosphate. Due to the quality of the  materials data was limited, 

therefore the results could not be analysed with the use of Excel or SPSS. The results are shown in tables 

and discussed, noting the limitations in the discussion.  

Furthermore samples were taken from the rivers at Lutoban, Guinsuan and the water stream at 

Malatapay. to see if there is an elevation in nutrient concentrations that is sourced to the sea.  These 

samples were analysed on nitrate and phosphate concentrations. 
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3. Results 
 

3.1 Mapping 
 

Kookoos 

 

 
Figure  8:  Mapping of the land based area around the dive site at Kookoos. Including main activities which could be 
a possible source of nutrient pollution and sedimentation. 

The land based area around the Kookoos dive site is used for different human activities. Spread out 

along the coastline and inland, housing and small farming grounds are situated. Furthermore, coastal 

development takes place, as resorts are present and being expanded.  

There is a river source into Tambobo Bay. Along this river there is mostly vegetation and no to little 

human activity that influences sedimentation and nutrient pollution. Tambobo Bay itself includes many 

boats concluding in human activity. It is unknown to what extent the presence of the boats is causing 

pollution in the waters. Possible sources of pollution however could be fuel, garbage, sewage, etc, 

ending up in the ocean.  

 

Furthermore along the coastline, as shown in figure 8, a road is being constructed on a steep hill, leaving 

bare soil to erode more easily.  

 

2 

3 

3 

4 
1 

4 

Legenda 

1. Tambobo Bay 
2. River 
3. Construction work 
4. Resort 
5. Farming (small) 
 

1 

200 m 

5 
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Guinsuan 

 
Figure  9: Mapping of the land based area around the dive site at Guinsuan. 

The land based area around the Guinsuan dive site is used for different human activities. Spread out 

along the coastline and inland, housing and small farming grounds are situated. Deforestation on small 

scale was observed. Furthermore, coastal development takes place as tourism grows and resorts are 

being expanded.  

There is a river source into the ocean. Along this river there is mostly vegetation and no to little human 

activity that influences sedimentation and nutrient pollution. 

 

Furthermore, Guinsuan is situated close to a relatively bigger city called Zamboanguita. This involves 

more human activity and possible further urbanisation being an influence on sedimentation. 

 

 

  

Legenda: 

1. River 

2. Resort 

3. Deforestation(small) 

4. Farming 

5. Urbanisation 

 

1 

5 

100 m 

3 

4 
2 

4 
2 
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Lutoban South & Lutoban Pier 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  10: Mapping of the land based area around the dive sites Lutoban South and Lutoban Pier. 

 

The land based area around the Lutoban dive sites is used for different human activities. Along the east 

coast, housing and small farming grounds are situated. More inland there is a river where housing and 

faming is situated along.. This river is a source into the sea, relatively closer to Lutoban Pier than 

Lutoban South. The coast directly next to Lutoban Pier is situated on a steep hill and consists of larger 

patches of bare soil, housing, resort, and farming. In general however, there is low coastal development 

around the dive sites. 
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Malatapay 

 
Figure  11: Mapping of the land based area around the dive site Malatapay. 

 

The land based area around the Malatapay dive site is used for different human activities. Coastal 

development is taking a big part in this due to a growth in tourism. Along the coast, there are many 

resorts situated and being expanded. Thereby, this site functions as a boat terminal for the transport of 

people to nearby island. This results in much activity on the water. It is unknown to what extent the 

presence of the boats are polluting the waters. Observations while diving however, show that garbage 

and waste water is suspended in the ocean.  In general along the coastline and more inland, housing 

and small farming is situated as well as bare grounds and a construction site more southwards.  

 

On Wednesday every week, there is a market in Malatapay, including the auction of cattle and selling 

various sorts of food. It is unknown to what extent the presence of this market is polluting the waters. 

However, observations and conversations with nearby resort owners support the conclusion that the 

suspended waste water could be sourced from the weekly market. Furthermore, cattle waste and 

additional waste water produced during the market can soak in the soil, eventually ending up in the 

ocean. 

 

More north of the dive site, there is a water stream that flows in and out of the ocean at high and low 

tide changes. Along this water stream, housing and farming grounds are situated. Observations show a 

nutrient indicator algal bloom in this water. Conversations with landowners state that the entire 

Legenda 

1. Waterstream 
2. Resort 
3. Boat Terminal 
4. Malatapay Market 
5. Construction work 
6. Farming(small) 
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community does not use septic tanks, this can cause wastewater to end up in the water stream and 

ocean, resulting in the algal bloom.  

 

Overview of main human activities 
 
The table below gives a general overview of the main activities at the different dive sites and the scale at 

which it takes place. The scale at which the activity takes place is in comparison to the overall size of the 

activities at the dive sites.  

 
Table 1: Human activities at the land based areas around the dive sties and their scale and possible influence on 
sedimentation and nutrient pollution. 

 
Activity 

Relative scale: 
small/large 

Nutrient 
pollution 

Sedimentation 

Kookoos 

Tambobo Bay Large X  

Construction work Large  X 

Resorts Small X X 

Farming Small X  

Housing Small X X 

Guinsuan 

Resort Small X X 

Deforestation Small  X 

Farming Small X X 

Urbanisation Large X X 

Housing Large X X 

Lutoban 

Resort Small X X 

Farming Large X X 

Housing Small X X 

Malatapay 

Resort Large X X 

Boat Terminal Large X  

Malatapay Market Large X  

Construction work Small  X 

Farming Small X X 
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3.2 Sedimentation 
 

Design 1: 
 
Design 1 was used for 4 weeks in which 2 samples were taken for the following dive sites:  

- Kookoos 

- Lutoban Pier 

- Malatapay 

The design at Lutoban South fell over in the first week after it was placed. Due to this error, only one 

sample was taken. The design at Guinsuan wasn’t stable enough to withstand the  strong currents it 

experiences. The design fell over and was not used anymore for taking samples. 

 
Sediment rates 

 

The tables below shows the results for the samples that were taken over a time of 4 weeks at the 

different dive sites. Through observation and estimation the amount of algae and sediment was 

determined. Based on this, sedimentation rates were calculated.  

 The dry samples at Kookoos are  significantly higher in weight then the samples taken at 

Malatapay, Lutoban Pier and Lutoban South. Observations however, imply a large amount of algae and 

low amount of sediment. Based on estimated sediment content, sediment rates at Lutoban Pier and 

Malatapay are relatively higher then sediment rates at Kookoos and Lutoban South.  

  

Table 2: Results of sample 1 at the 5 different dive sites over 2 weeks time. Including weight of the dry sample, 

estimated content and sedimentation rate. 

Sample 1 

Dive site 
Dry sample 

(mg) 

Estimated 

content(algae/sediment) (%) 
Sedimentation rate (mg/cm²/d) 

  
 When 100 % sediment 

Based on estimated sediment 

content 

Kookoos 27000 
Mostly algae (90%) 

Little Sediment(10%) 
20.29 2.03 

Malatapay 14000 
Mostly sediment (80%) 

Little algae (20%) 
10.52 8.42 

Lutoban Pier 14000 
Mostly sediment (80%) 

Little algae (20%) 
10.52 8.42 

Lutoban 

South 
9000 

Mostly algae (80%) 
Little or no sediment 

6.76 1.35 

Guinsuan No result No result No result No result 
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Table 3: Results of sample 2 at the 5 different dive sites over 2 weeks time. Including weight of the dry sample, 

estimated content and sedimentation rate. 

Sample 2 

Dive site 
Dry sample 

(mg) 

Estimated 

content(algae/sediment) (%) 
Sedimentation rate (mg/cm²/d) 

  
 When 100 % sediment 

Based on estimated sediment 

content 

Kookoos 18000 
Mostly algae (90%) 

Little Sediment(10%) 
13.53 1.35 

Malatapay 15000 
Mostly sediment (80%) 

Little algae (20%) 
11.27 9.02 

Lutoban Pier 16000 
Mostly sediment (80%) 

Little algae (20%) 
12.02 9.62 

Lutoban 

South 
No result No result No result No result 

Guinsuan No result No result No result No result 

 

Observations & design errors 

Observations show that the bamboo  design attracts much marine life. The bottom part of the design 

shown in figure 12 and 13, originally had the function to keep the traps 20 cm above the seafloor. 

However, observations while diving and taking samples show that it seems to serve as a nursery for 

different species of fish and invertebrates. Thereby, marine life attaches to other parts of the trap too, 

including the inside of the traps despite of the wire attached on top.  

 Figuur 12 & 13: The sediment trap design 1 under water showing the marine life it attracted. 
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In general the design was difficult to work with due to the large weight and size. This caused it to be very 

unstable and unable to withstand strong currents. Furthermore it made sample taking more difficult 

when having to take up heavy traps and replacing them again. 

Design 2 

The second design was placed at every dive site at 5 meter and 10 

meter. Samples were taken at every dive site, but showed small 

amounts on sedimentation. This made analyzing of the sample not 

possible with a lack of material to process this amount. 

Observations & design errors 

The design was smaller, lighter, and because of this easier to place 

during a dive. The base for the sediment trap was stronger and 

easier to place with less of a struggle. The first placement 

however included taking many rocks down to stabilize the design. 

This was more difficult. Once it was placed, the replacement was 

easy.  

The design also attracted marine life such as fishes and 

crustaceans. 

 

  Figure 14: Placement of the design 2 
with rocks to stabilize it. 
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3.3 Nutrient pollution 
 

Levels of nitrate and phosphate where measured at 3 different depths at the 5 different dive sites. The 

concentrations of magnesium and calcium were not further analyzed, but included in measurements 

due to the fact that these are important substances corals use to grow. Lack of knowledge on if these 

factors are of influence led to the choice of not analyzing them further. 

Seawater samples 

The tests for nitrate and phosphate concentrations show no indication of  nitrate at any of the dive sites 

and depths. Results on phosphate show similar outcome at the dive sites and the different depths. Tests 

show a phosphate concentration of 0.04 ppm at 0, 5 and 10 meter depth at every site. The only 

exception in this is Malatapay. Phosphate concentrations are at 0.08 ppm based on two dates at which 

samples were taken and measured. 

       

Table 4: Nutrient concentrations at Kookoos   Table 5: Nutrient concentrations at Guinsuan 

 

 

Nutrientconcentrations  

Nutrients Sample Depth 

  0 m 5 m  10 m 

Nitrate 1. 0 0 0 

 2 0 0 0 

Phosphate 1 0.08 0.08 0.08 

 2 0.08 0.08 0.08 
 

Table 8: Nutrient concentrations at Lutoban South 

Nutrientconcentrations at 3 different depths 

Nutrients Sample Depth 

  0 m 5 m 10 m 

Nitrate 1 0 0 0 

 2 0 0 0 

Phosphate 1 0.04 0.04 0.04 

 2 0.04 0.04 0.04 

 

Nutrients Sample Depth 

  0 m 5 m 10 m 

Nitrate 1. 0 0 0 

 2 0 0 0 

Phosphate 1 0.04 0.04 0.04 

 2 0.04 0.04 0.04 

Nutrients Sample Depth 

  0 m 5 m 10 m 

Nitrate 1. 0 0 0 

 2 0 0 0 

Phosphate 1 0.04 0.04 0.04 

 2 0.04 0.04 0.04 

Nutrientconcentrations at 3 different depths 

Nutrients Sample Depth 

  0 m 5 m 10 m 

Nitrate 1 0 0 0 

 2 0 0 0 

Phosphate 1 0.04 0.04 0.04 

 2 0.04 0.04 0.04 

Table 7: Nutrient concentrations at Lutoban Pier 

 
Table 6: Nutrient concentrations at Malatapay 
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River samples 

The surface water of the rivers situated nearby the dive sites was sampled to estimate the possible 

elevation of nutrient levels. The tests on nitrate concentrations gave no results for all of the rivers and  

waterstream at Malatapay. The rivers at Guinsuan and Lutoban resulted in 0.08 ppm for phosphate, 

which is 0.04 ppm higher than the concentration of phosphate measured with the sea samples. 

Phosphate concentrations of the waterstream at Malatapay show an average result of 0.64 ppm, which 

is 0.56 ppm higher than the concentration measured with the sea samples. Furthermore, observations 

of the waterstream while taking the sample, show an algae bloom, which is an indicator for nutrient 

elevations. 

Table 9: Average concentration of nitrate and phosphate in  

the water from the river at Guinsuan and Lutoban, and the  

waterstream at Malatapay.  

Nutrientconcentrations surface water   

Nutrient Guinsuan Lutoban Malatapay 

Nitrate 0.00 0.00 0.00 

Phosphate 0.08 0.08 0.64 
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4. Conclusion/Discussion 
 

Several conclusions can be drawn from this report. Generally speaking every dive site is influenced by 

several activities that can be a source of pollution to the water. According to literature, agricultural 

activities, deforestation, and urbanisation are the biggest sources for nutrient pollution and 

sedimentation (Wesseling, Uychiaoco, Alino, Aurin, & Vermaatl, 1999).  

Mapping 

Rivers situated at the dive sites are a key transport when encountering nutrient pollution and 

sedimentation. They can be found at all of the dive sites except for Malatapay, where there is a water 

stream present. Along the river at Kookoos and Guinsuan there is mostly forestry, which keeps sediment 

rates low. Along the river in Lutoban, small farming grounds and housing was observed. Further 

observations show waste ending up in water. Unknown is to what extent these levels of waste are. 

Cattle waste and fertilizer for farming grounds can sink into groundwater and end up in the rivers and 

the sea. However this is on a very small scale, having little to no effect on nutrient levels in the ocean. 

 The water stream in Malatapay shows an algal bloom. Along this water stream there is 

significantly more human impacts present than on the other rivers observed. The human activities 

included: farming grounds, housing and resorts. Observations and conversations at the site imply that 

the present septic tanks for wastewater are not being used as should be. This could result in higher 

nutrient levels in the water stream going into the ocean. This can be confirmed by nutrient tests for 

phosphate that gives a level of 0.64 ppm. This is significantly higher than the phosphate levels measured 

at the other rivers, which had phosphate levels of 0.08. 

 At all of the different dive sites, coastal development takes place, which comes with 

deforestation, leaving bare soil to erode in the ocean when rain falls (Walling, 2006).This is still at a small 

scale. Overall the sources of pollution include: coastal development (resorts), agriculture, and 

deforestation. 

Nutrient pollution 

Results from nutrient tests show no result for nitrate at any dive site and depth. This contradicts with 

literature showing nitrate to be a key factor in the growth of corals and other marine life (EPA, 2017). 

This could be due to the fact that the test kit is originally made for reef aquariums and not suited for 

seawater samples. More elaborate research needs to be done with accurate materials to get results on 

the nitrate levels. 

 Results for phosphate show an equal level for the samples from Lutoban Pier, Lutoban South, 

Guinsuan and Kookoos. Phosphate concentrations of 0.04 ppm were measured at a depth of 0, 5, and 10 

meter. Results for phosphate tests at Malatapay, showed a concentration of  0.08 ppm. This result could 

correlate to the mapping of the area which showed an elevation of the phosphate level in the water 

stream and an algal bloom indicating an increase in nutrients (Szumanti, 2002).  However, further 

research needs to be executed with more accurate materials to be able to confirm these results. 

 Overall, due to limited time and inaccurate materials, the measurement of nutrient 
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concentrations was not executed as originally planned. In the future, nutrient concentrations should be 

measured with accurate materials, at more depths, at rivers upstream and eventually at all dive sites, 

 

Sedimentation 

The levels of sedimentation at the different dive sites could not be analysed thoroughly due to lack of 

material and data. However few results can be taken into account while forming a conclusion on rate of 

sedimentation and applicability of the design.  

 The first design of the sediment trap made out of bamboo gave results for Kookoos, Lutoban 

Pier, and Malatapay. The sediment traps at Lutoban South and Guinsuan fell over because of strong 

currents, which resulted in only one sample for Lutoban South and no reliable samples for Guinsuan. 

Based on estimated dry sample content, sediment rates at Lutoban Pier and Malatapay are relatively 

higher then sediment rates at Kookoos and Lutoban South. However, these sediment rates are still 

below 10 mg/cm2/day, which is defined as high even for reefs not stressed by human activities (Rogers, 

1990).  The results however may lack in accuracy due to estimation of sample content, loss of sediment 

when drying the sample and an inaccurate weighing scale. The design itself wasn’t stable enough for the 

strong currents due to an instable base and large weight of the complete design. Furthermore it 

attracted too much marine life, which led to the decision of removing the design. 

 The second design, made out of PVC, was smaller and easier to work with. The base was 

stronger, which made it more resistant in strong currents. The samples taken however contained little to 

no sediment and could not be analysed with the lack of materials. The design was based on literature 

(English, Wilkinson, & Baker, 1997), but might have been too small to catch sediment. Furthermore the 

wire covering the top got overgrown with algae, possibly stopping sediment from getting in the trap.  

 Further research should include a strong base for the design to resist strong currents, possibly 

larger and wider tubes and chicken wire less likely to be overgrown with algae. 

 

Recommendations: 

For future, research, mapping, nutrient pollution, and sedimentation, should be separated into 

individual projects. Mapping should be expanded for the different dive sites and include interviews with 

local people on how their waste is managed, to see if sources of nutrient pollution are broader and to 

what extent they are influencing the nutrient pollution.  In general Malatapay seems to be at biggest risk 

when it comes to nutrient pollution. So most important is further research on the source and trying to 

come up with a solution from there. This would for example include septic tanks for wastewater, 

minimize use of fertilizer, and education on nutrient overflow.  

 Research on sedimentation should be done for a longer period of time. The first step is to 

optimize the design of the sediment trap by doing further literature study and talking to organisations 

that already use sediment traps in similar environments. Testing of the design should be done at one 

site first. When the design is optimal, it can be placed at more sites. However, to analyse these samples, 

accurate materials are needed. Analysing materials should consist of a dryer to process the sample, an 

accurate weighing scale, and materials to  separate different substances and particles in the sample. 

When these basic steps are made, the traps can be placed at all the dive sites and eventually at different 

depths. Every month the samples can be picked up while diving and analysed on land with the specific 

materials needed.  
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Figure 15: Table showing the proper length and diameter the sediment traps 
should have. Based on a ratio that should be between 2:1 and 3:1 (English, 
Wilkinson, & Baker, 1997). 

 

 Appendix 1 
Making sedimentation traps (English, Wilkinson, & Baker, 1997) 
 
Material: 

- 15 tubes 
o  Length: 20 cm, diameter: 11 cm 
o Material: Bamboo 

- Chicken wire 
- Cable tie 
- Wooden plate (30 cm x 30 cm) 
- Iron bar 
- Stones as extra weights for the traps 

 
Method: 
The following steps will be taken to make the sedimentation traps: 

- Bamboo will be cut into smaller pieces with a length of 26 cm and a diameter of 11 cm. The ratio 
should be between 2:1 to 3:1 to avoid vertical flux in normal current areas. 

- Pieces of chicken wire will be used to cover the top of the tubes. 
 

 
 
 

 
 
 
 
 
 
 
 

 
 
 

- At the top of the bamboo tubes, holes will be bored and cable tie put through as shown in figure 
7. 

- Three tubes will be fastened to the iron bar, using the cable tie and loops made of cable tie. 
 
Placing sedimentation traps 
Traps will be securely fastened to a permanent post, with a 20 cm gap left between the seabed and the 
trap, to avoid current fluxing. The post will exist of an iron bar that is placed into the reef bed. Three 
traps will be set at each point to provide replicate samples. The depth at which the traps are placed will 
be at 10 meters. This is the deepest depth at which the reefs are currently monitored. 
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Figure 16: Example of the placement of the sedimentation traps 
(English, Wilkinson, & Baker, 1997). 
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Appendix 2 
Time table on research: Sedimentation and nutrient pollution 
 
Table 10: Time table during internship of 4,5 months. Including all tasks related to mapping dive sites, placing and 
replacing sediment traps and taking samples of the water. 

Week 1 : 3 - 7 April 

Wednesday - Mapping dive sites 

Thursday - Making sedimentation traps 

Friday - Making sedimentation traps + getting material for taking seawater samples 

Week 2 : 10 - 14 april 

  Phosphate Nitrate Calcium Magnesium Sedimentation 

Monday 
Kookoo’s 

Surface      

5 m      

10 m     Place sediment 
traps: design 1 

Tuesday 
Malatapay 

Surface      

5 m      

10 m     Place sediment 
traps: design 1 

Wednesday 
Lutoban Pier 

Surface      

5 m      

10 m     Place sediment 
traps: design 1 

Week 3 : 17 - 21 April 

  Phosphate Nitrate Calcium Magnesium Sedimentation 

Wednesday 
Lutoban 
South 

Surface x x  x x  

5 m x x  x x  

10 m x x  x x Place sediment 
traps: design 1 

Thursday 
Guinsuan 

Surface x x  x x  

5 m x x  x x  

10 m x x  x x Place sediment 
traps: design 1 

Week 4 : 24 - 28 April 

  Fosfate Nitrate Calcium Magnesium Sedimentation 

Monday 
Kookoo’s 

Surface x x  x x  

5 m x x  x x  

10 m x x  x x X + replacing 
traps 

Tuesday 
Malatapay 

Surface x x  x x  

5 m x x  x x  

10 m x x  x x X + replacing 
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traps 

Wednesday 
Lutoban Pier 

Surface      

5 m      

10 m     X + replacing 
traps 

Week 5 : 1 - 5 May 

  Fosfate Nitrate Calcium Magnesium Sedimentation 

Wednesday 
Lutoban 
South 

Surface x x  x x  

5 m x x  x x Putting in new 
design 

10 m x x  x x Trap fell over, no 
result + putting 
in new design 

Thursday 
Guinsuan 

Surface x x  x x  

5 m x x  x x Putting in new 
design 

10 m x x  x x Trap fell over, no 
result + putting 
in new design 

Week 6 :  8  - 12 May 

  Fosfate Nitrate Calcium Magnesium Sedimentation 

Monday 
Kookoo’s 

Surface x x  x x  

5 m x x  x x Putting in new 
design 

10 m x x  x x - Taking sample 
- Putting in new 

design. 
- Taking out old 

design 

Tuesday 
Malatapay 

Surface x x  x x  

5 m x x  x x Putting in new 
design  

10 m x x  x x - Taking sample 
- Putting in new 

design. 
- Taking out old 

design 

Wednesday 
Lutoban Pier 

Surface / dive 
aborted – 
no result 

/dive 
aborted – 
no result 

/dive 
aborted – 
no result 

/dive 
aborted – 
no result 

/ 

 5 m /dive 
aborted – 
no result 

/dive 
aborted – 
no result 

/dive 
aborted – 
no result 

/dive 
aborted – 
no result 

/dive aborted – 
no new design 

put in 

 10 m /dive 
aborted – 
no result 

/dive 
aborted – 
no result 

/dive 
aborted – 
no result 

/dive 
aborted – 
no result 

/dive aborted – 
no result, no 
new design 
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Week 7 : 15 – 19 May 

  Fosfate Nitrate Calcium Magnesium Sedimentation 

Wednesday 
Lutoban 
South  

Surface x x  x x  

5 m x x  x x - Taking sample 
- Replacing traps 

10 m x x  x x - Taking sample 
- Replacing traps 

Lutoban Pier Surface x x  x x  

 5 m x x  x x - Putting in new 
design 

 10 m x x  x x - Taking sample 
- Putting in new 

design. 
- Taking out old 

design 

Week 8 : 22 - 26 May 

  Fosfate Nitrate Calcium Magnesium Sedimentation 

Monday 
Kookoo’s 

Surface x x  x x  

5 m x x  x x - Taking sample 
- Replacing traps 

10 m x x  x x - Taking sample 
- Replacing traps 

Tuesday 
Malatapay 

Surface x x  x x  

5 m x x  x x Sediment trap 
not found – no 

result 

10 m x x  x x - Taking sample 
- Replacing traps 

Wednesday 
Lutoban Pier 

Surface x x  x x  

5 m x x  x x Fixing sediment 
trap 

10 m x x  x x Fixing sediment 
trap 

Lutoban 
South  

Taking up old sediment trap 
Taking sample of the river 

Week 9 : 29 May - 2 June 

  Phosphate Nitrate Calcium Magnesium Sedimentation 

Wednesday 
Lutoban Pier 

Surface x x  x x  

5 m x x  x x - Taking sample 
- Replacing traps 

10 m x x  x x - Taking sample 
- Replacing traps 

Lutoban 
South 

Surface x x  x x  

5 m x x  x x - Taking sample 
- Replacing traps 
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10 m x x  x x - Taking sample 
- Replacing traps 

Thursday 
Guinsuan 

Surface x x  x x  

5 m x x  x x - Taking sample 
- Replacing traps 

10 m x x  x x - Taking sample 
- Replacing traps 

Week 10 : 5 – 9 June 

  Phosphate Nitrate Calcium Magnesium Sedimentation 

Monday 
Kookoo’s 

Surface x x  x x  

5 m x x  x x - Taking sample 
- Replacing traps 

10 m x x  x x - Taking sample 
- Replacing traps 

Tuesday 
Malatapay 

Surface x x  x x  

5 m x x  x x - Taking sample 
- Replacing traps 

10 m x x  x x - Taking sample 
- Replacing traps 

Week 11 : 12 - 16 June 

  Phosphate Nitrate Calcium Magnesium Sedimentation 

Wednesday 
Lutoban Pier 

Surface x x  x x  

5 m x x  x x - Taking sample 
- Replacing traps 

10 m x x  x x - Taking sample 
- Replacing traps 

Lutoban 
South 

Surface x x  x x  

5 m x x  x x - Taking sample 
- Replacing traps 

10 m x x  x x - Taking sample 
- Replacing traps 

Week 12 : 19  - 23 June 

  Phosphate Nitrate Calcium Magnesium Sedimentation 

Monday 
Kookoo’s 

Surface x x  x x  

5 m x x  x x - Taking sample 
- Replacing traps 

10 m x x  x x - Taking sample 
- Replacing traps 

Tuesday 
Malatapay 

Surface x x  x x  

5 m x x  x x - Taking sample 
- Replacing traps 

10 m x x  x x - Taking sample 
- Replacing traps 

Week 13 : 26  -  30 June 

  Phosphate Nitrate Calcium Magnesium Sedimentation 
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Wednesday 
Lutoban Pier 

Surface x x  x x  

5 m x x  x x - Taking sample 
- Replacing traps 

10 m x x  x x - Taking sample 
- Replacing traps 

Lutoban 
South 

Surface x x  x x  

5 m x x  x x - Taking sample 
- Replacing traps 

10 m x x  x x - Taking sample 
- Replacing traps 

Thursday 
Guinsuan 

Surface x x  x x  

5 m x x  x x - Taking sample 
- Replacing traps 

10 m x x  x x - Taking sample 
- Replacing traps 

Thursday - Data processing in Excel and SPSS 
Friday - Data processing in Excel and SPSS 
Saturday - Write result section of paper 

- Write preface 
 

Monday - Write discussion + conclusion 
Tuesday - Write summary  
Wednesday - Spelling check, lay-out, etc. 
Thursday - Finish report writing 
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Appendix 3 
Results of nutrient measurements at the 5 dive sites. 
 
Table 11: Kookoo’s 

Nutrientconcentrations at 3 different depths 

Nutrients Date Depth 

  0 meter 5 meter 10 meter 

Nitrate 1. 0 0 0 

 2 0 0 0 

Phosphate 1 0.04 0.04 0.04 

 2 0.04 0.04 0.04 

Magnesium 1 1200 1240 1240 

 2 1200 1300 1260 

Calcium 1 390 310 380 

 2 390 450 390 

 

Table 12: Guinsuan 

Nutrientconcentrations at 3 different depths 

Nutrients Date Depth 

  0 meter 5 meter 10 meter 

Nitrate 1. 0.000 0.000 0.000 

 2 0.000 0.000 0.000 

Phosphate 1 0.040 0.040 0.040 

 2 0.040 0.040 0.040 

Magnesium 1 1180 1200 1240 

 2 1200 1220 1240 

Calcium 1 360.0 400.0 420.0 

 2 340.0 390.0 410.0 

 

Table 13: Malatapay 

Nutrientconcentrations at 3 different depths 

Nutrients Date Depth 

  0 meter 5 meter 10 meter 

Nitrate 1. 0 0 0 

 2 0 0 0 

Phosphate 1 0.04 0.04 0.04 

 2 0.08 0.08 0.08 

Magnesium 1 1060 1000 1100 
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 2 1160 1160 1160 

Calcium 1 360 390 380 

 2 395 425 415 

  
Table 14: Lutoban South 

Nutrientconcentrations at 3 different depths 

Nutrients Sample Depth 

  0 meter 5 meter 10 meter 

Nitrate 1. 0 0 0 

 2 0 0 0 

Phosphate 1 0.04  0.04  0.04 

 2 0.04  0.04  0.04  

Magnesium 1 1240 1180 1180 

 2  1200 1160 1200 

Calcium 1 400 380 370 

 2 390 390 380 

 

Table 15: Lutoban Pier 

Nutrientconcentrations at 3 different depths 

Nutrients Date Depth 

  0 meter 5 meter 10 meter 

Nitrate 1. 0 0 0 

 2 0 0 0 

Phosphate 1 0.04  0.04  0.04 

 2 0.04  0.04  0.04  

Magnesium 1 1220 1200 1140 

 2     

Calcium 1 405 430 390 

 2    

 


