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PREFACE 

 
This proposal has been written with the support of Centre of Sustainability to come up with an improved 

management plan for Turtle Bay. The research was conducted in 5 months from February to June 2012. Great 

care is given to the objectivity of the outcome of the research by involving every stakeholder of Turtle Bay. The 

proposal is first and foremost about addressing varied and often interconnected issues that directly or 

indirectly impact Turtle Bay. 
 
The coastal zones contain many of the world’s most complex, diverse and productive ecological systems. Reefs, 

mangroves, wetlands and tidelands function as nursery and feeding areas for many marine species. Coastal 

areas are not only valued for their ecological significance they also provide environmental services and have a 

high economic productivity. The Philippines is a maritime nation, dependent to a major extent on a healthy 

coastal environment. Philippine coastal areas are serving as lifeblood for the livelihoods of communities; 

Coastal resources provide much of what supports daily life as food and clean water. Therefore sustainable 

development strategies for the management of these ecosystems should be oriented towards maintaining the 

carrying capacity of the ecosystem to preserve this delicate balance delivering maximum benefits for 

stakeholders. Because of the complexity of both the human activity and the ecological value, research is 

needed in different areas to be able to provide the best integrated management approach (DENR of the 

Philippines, 1998)(Fazi S, 2001). 

 

RESEARCHERS BACKGROUNDS 

 
Jorn Schoffelen, a third year student BSc Tropical Forestry, is an educated in the sustainable management of 

forests, nature and integrated (forest and agriculture) land use systems in the tropics. The focus of the course is 

on the multi-functionality of forests and their responsible use, against a background of increasing pressure on 

tropical forests and a global concern about their continued existence. He studies at the Dutch University of 

applied sciences, Van Hall Larenstein.   

 

Maribel Manes is a Fourth Year student of BS Biology, major in Marine Biology. This course focuses on studying 

the marine environment and conservation of marine ecosystems. It also educates students about the economic 

importance and the role of each marine species in his ecosystem. She studies at a Philippine University, 

Palawan State University. 
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INTRODUCTION 

 
Coastal resources and coastal ecosystems are vital to the health and well-being of the people. Fisheries, coral 

reefs, sea grasses and mangroves, provide both direct and indirect benefits in Turtle Bay and their proper 

management brings benefits to the entire Province. Unfortunately, poor planning coupled with uncontrolled 

use of coastal resources has resulted in significant degradation of the health and integrity of the coastal 

environment as well as the benefits derived by humans (Courtney et al. 1999; Courtney and White 2000)

on the current situation of the activities being practiced in the

with the creation of a plan improving the sustainability of the coastal resources

 to the government and they can implement or take immediate and 

decisive action to stop the degradation of these life-giving resources, by investing in the rehabilitation for food 

the overall well-being of the people. 

BACKGROUND TURTLE BAY 

is located 20 km south of Puerto Princesa City in barangay Luzviminda fig.1. In 1992

virtue of the City Ordinance No. 13-92. The bay is approximately 130 Ha in 

surface area and it is connected to the open sea by a quite narrow inlet (about 100 m wide). The local 

settlement distribution is determined by spread houses forming two settlements located in the north of the 

tourism, fisheries, slash ‘n burn farming and other utilization of natural resources 

the pressure on the natural ecosystems of Turtle Bay remains high. 

is a critical ecological area of Puerto Princesa City for the area is host to an exceptionally diverse 

(Ernesto T. Santa Cruz).The local people living near Turtle Bay

depended on fishery resources and 

highly likely an important breeding ground for 

commercially valuable fish. Because of the great 

ecological significance the area is also very well 

suited for Ecotourism.  This research provides an 

accurate description of the current situation in 

Bay and can be used as guideline for sustainable 

management. 
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Fig.1: location Turtle Bay 

 
Fig.2 Vegetation Turtle Bay 

 

THE RELEVANCE OF THE STUDY 

Turtle Bay is important for: income-generation, research and recreation. But with continues pressure on the 

ecological systems of the bay by, fishing, agriculture and tourism. All the resources the bay provides are 

threatened.  Turtle Bay is a fish breeding ground for other fishing areas so degradation of natural resources 

shall negatively affect other fishing areas. This study shall provide assistance with the changes that are 

necessary to ensure a sustainable future perspective for Turtle Bay. 

 

This study is executed for a clear understanding about the status of the bay, including people’s use of natural 

resources that constitute in the bay. This information can be used for the creation of a management approach 

that recognizes both the stakeholders and the future sustainability of the bay with its resources. The research 

reveals future possible problems, so management can be oriented towards prevention. 
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1.0 OBJECTIVE 

Turtle Bay has no clear management plan. This leaves a gray area for which activities can be practiced, resulting 

in accelerated degradation of natural resources and a higher occurrence of conflict. If there are no clear rules 

defined it remains unclear for the stakeholders what activities should not be practiced.  

Turtle Bay is an official protected area by the City Ordinance No. 13-92. Therefore, activities that have a 

negative impact should cease to continue. But with the lack of clear management it is not possible to assess 

which activities have to change.  

In this study we will evaluate the current situation. When in the possession of this information, guidelines can 

be established in a management plan. This provides more clarity for the different stakeholders to avoid conflict 

and enhances the sustainability in Turtle Bay. 

The recommendation shall be based on the findings the research provides. During the research we shall live in 

Turtle Bay to develop an idea on were the activities in Turtle Bay are consisting of. Sub-objectives are the 

gathering of information on the status of the ecosystems of Turtle Bay, especially the aquatic ecosystems. 

 

2.0 STAKE HOLDER CONFLICTS 

The report is divided into 4 subchapters; Fisheries, Tourism, Agriculture and Pollution. These subjects have 

been chosen for developing the best understanding on the current situation. Agriculture, pollution and tourism 

were chosen to validate their impact on the bays natural resources and fish breeding function. Another 

important problem that has to be safeguarded is the high chance of increased poverty for the communities 

depending on Turtle Bays resources. Turtle Bay is a fish breeding ground therefore the problems in Turtle Bay 

have an impact on other areas, for fewer fish will mature and leave Turtle Bay which will result in the decline of 

populations elsewhere. 

 
Fig.3: overview of coastal problem (DENR of the Philippines, 1998). 
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2.1 FISHERIES 

Fishing is of crucial importance for most of the livelihoods in Turtle Bay. 

General issues related to fisheries:  

- Increasing commercial and municipal fishing efforts, resulting from population growth and migration 

to the coastal areas. 

- Slow economic development in coastal areas providing few alternatives to fishermen 

- Use of destructive fishing methods 

- Illegal commercial fishing in municipal waters 

- Unsustainable fishing  

- Declining fish populations (Aldon, 2011) 

Fishing in Turtle Bay happens often and is easy to detect. This study will verify if the laws for fishing are 

properly enforced. Previously, fish corral traps have been established but these have been removed. One 

fishing boat can already disturb the reproductive function of Turtle Bay. Whether the fishing activities have to 

be changed is a key objective in the research.  

2.1.1 FISHING RELATED LAW 

Turtle Bay is a marine sanctuary there are strict laws for fishing. The laws (City Ordinance: 13-92 (1992)) consist 

of: 

Prohibition- except for sustenance/marginal fishing done with the use of hook and line and other nets not 

otherwise prohibited by existing laws and ordinances, and, subject to such safeguards and conditions the city 

mayor may impose and researchers for educational and/or scientific purposes only, it shall be unlawful for any 

person to engage in any commercial fishing to catch, take or gather any marine or aquatic product within the 

declared marine sanctuaries, or exploit, occupy, produce, culture or gather fish, or fry or fingerling of any 

species of fish, or fishery/aquatic product within the same area. 

Sustenance/marginal fishermen – Refers to individual engaged in subsistence fishing with the use of fishing 

boat below three gross tons or fishermen using hook and line of whether motorized or paddled fishing boat. A 

municipal license is required for its operation. 

Traditional fish net – refers to a net used in fishing operation without any mechanical device attached to it. 

These laws are in effectiven an ECAN core zones, which includes Turtle Bay completely. See Fig.4 for its location 

in its surroundings. The entire area of Turtle Bay is a Marine sanctuary.  
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Fig.4: Protected area, Turtle Bay core zone(  City Ordinance: 13-92, 1992). 
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2.2 TOURISM 

Tourism is a rapidly increasing source of income for the area around Puerto Princesa City.  It is not necessarily a 

negative activity but this requires careful planning and management to prevent irreversible environmental 

impacts. The negative environmental impacts resulting from bad management are shown in Fig.5. 

 

Fig.5: Tourism environmental impacts (DENR of the Philippines, 1998) 

The tourist situation in Turtle Bay: 

There is one active resort in the Northeast side of the bay. There appears to be little other tourist activity but 

this shall be investigated. When looking at recreation there are activities with luxury speed boats. We have 

made observations on tourist and recreation activities to see what exact negative impact it withholds.  
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2.3 AGRICULTURE 

Shifting cultivation, more pejoratively ‘slash and burn’ agriculture, is being practiced in Turtle Bay. It can be 

defined as a system in which temporary fields are cleared and subsequently cropped for fewer years then they 

are fallowed. It can sustain 10-20 people per km2 but the activities in Turtle Bay are relatively small (Sheil, 

2010). Nevertheless if the practices are continuously practiced unsustainably the negative impact could 

increase.  

General problems of unsustainable agriculture are: 

- Yields decline because crops exhaust the nutrients released from burning 

- Deforestation (CO2 contribution) 

- Erosion becomes more severe 

- Pollution by pesticides 

When the fellow period of the land is long enough, shifting cultivation can be an appropriate, sustainable and 

sophisticated land use system.  

When looking at the situation in Turtle Bay, one will notice there is still plenty of healthy mangrove forest. But 

as shown on Fig.6 and Fig.7 there is also deforestation and this is mostly caused by slash and burn agriculture. 

When agriculture is practiced in a sustainable and environmentally conscious way this does necessarily have to 

be a problem. But when burning on steep parts, the chance of severe erosion becomes high. This has 

implications for the bay because the fertile soil is lost and therefore more fertilizer has to be used. The 

sediment that are washed in the bay have a negative impact on the corals, for when they drift on top of the 

coral the sun is blocked and photosynthesis cannot occur. 

 

 

 

 

Fig.6 And Fig.7: Slash and burn practices in Turtle Bay 
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2.4 POLLUTION 

The significant role of the coastal environment in absorbing and diluting pollutants from human activities 

mainly goes unnoticed. This absorptive capacity protects us for more extensive environmental problems. 

Pollution of all kinds is carried by water and affects all living coastal resources and their ability to grow and 

reproduce naturally. The increased pollution of the sea damages the coastal resources at an increasing cost to 

society.  

Coastal pollution problems are: 

- Domestic sewage from coastal cities, municipalities, and ships, most of which is dumped directly and 

untreated into the sea. 

- Domestic solid waste from cities, municipalities, and ships, most of which is dumped into rivers, 

canals, shoreline areas, and then moves to the sea. 

- Mine tailings and sediments from quarrying and mining in coastal and upland areas. 

- Industrial and toxic waste. 

- Agricultural chemicals that pollute nearby rivers, streams, and groundwater, some of which end up in 

coastal waters. 

(DENR of the Philippines, 1998) 

When looking at different kinds of pollution in Turtle Bay, one can already find one without research, which is 

plastic (see Fig.8). It hard to tell how the plastic comes in the bay, but we will look at the waste processing of 

the people and companies. There is also a chance that there are chicken farms in the area, therefore we will 

find them and ask how they deal with their waste.  

 

 

 

 

 

 

 

 

 

 

Fig.8: Plastic waste 
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3.0 RESEARCH QUESTIONS 

What we want to accomplish with this study is well-balanced integrated coastal zone management (ICZM) 

method. This is a process for coastal management using an integrated approach, regarding all aspects of the 

coastal zone, including geographical and political boundaries, in an attempt to achieve sustainability 

(Wikipedia, 2011). The main questions will function as a guideline in what we want to know, the sub questions 

will describe the area to answer the main question. Because there are many factors having an influence on 

Turtle Bay the questions are divided in different categories.  The different categories are all taken into account 

for the development of the management recommendations. 

  

3.1 FISHERIES  

Main question:  

How to preserve Turtle Bays function as a fishing area and maintain its role as a breeding 

ground? 

Sub questions: 

• What is the current situation of the fisheries? 

• What is the impact of human activities on the fishery stocks? 

• How is the bay protected from overfishing? 

 

3.2 TOURISM  

Main question: 

How can tourism be managed more environmentally friendly? 

Sub questions: 

• What are the current tourist activities? 

 

3.3 AGRICULTURE 

Main question: 

How to make the current agricultural activities more sustainable? 

Sub questions: 

• Which agricultural activities are practiced in Turtle Bay? 

• How many people practice agriculture? 

• Are pesticides and fertilizers being used? 

• Is there erosion because of agriculture? 
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3.4 POLLUTION  

Main question: 

How can Turtle Bay be protected from pollution? 

Sub questions: 

• Which sorts of pollution exist in Turtle Bay? 

• What are the local people doing with their waste? 
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4.0 METHODS 

There are different research questions and every research question has its specific approach. We tend to 

achieve the research objectives by approaching with various research methods considering different impacts 

on Turtle Bay. There are multiple approaches that will be used, which are described in this chapter. 

4.1 SOCIAL RESEARCH 

A major part of the research questions are answered by qualitative social research. Every stakeholder in the 

bay is interviewed to obtain an overview of the different opinions and interests. The information was used for 

several purposes like determining the different livelihoods that consist within Turtle Bay, the pressure on the 

ecosystem, what products are derived from the bay and how easy people can sustain and adapt to change.  

The interviews were conducted using semi-structured interviews, leaving space for specific questions for 

different stakeholders. People with different backgrounds were chosen to conduct the interview with to 

minimize biased answers. There are no strict ethical restrictions in Turtle Bay; but we still tried to comply with 

social norms. If we encountered unexpected behavior during the research, we adapted the questions.  

The interview included 5 main topics; fishing, tourism, agriculture, pollution and livelihood. 

4.1.1 QUALITATIVE INTERVIEWS:  

Stakeholder analyses: 

In order to gather the opinion of the different stakeholders living in Turtle Bay, we have approached people 

with the following backgrounds: 

Primary stakeholders: Fishermen/Farmers 

Secondary stakeholders: Land owners 

Other Stakeholders: Barangay officials  

These are the major stakeholders in Turtle Bay. They all have different interests and impacts on Turtle Bay, but 

eventually they all benefit from long-term conservation of the bay. 

Fishermen/farmers: They put a high pressure on the resources because they are depended on them for their 

livelihood. Their authority to change the area is low, often land is not owned by them. It is important for them 

that Turtle Bay is used sustainable because they depend on the fish that reproduces in Turtle Bay. With their 

small boats they do not have the ability to go far out in the sea to other fishing grounds. 

Landowners: Often not residential in Turtle Bay and thus putting no pressure on the environment by livelihood 

activities. However, there are many Landowners in the bay with different interests. Some build a house for a 

quiet refuge, others develop infrastructure for more economic activity. Close to the center of the bay, one 

landowner has constructed floating cottages. Many of the landowners have caretakers for their area, in 

exchange for maintenance these people can live in the area. 

Barangay officials: Turtle Bay falls under two barangays, Luzviminda and Mangingisda. The barangays deal with 

the management of Turtle Bay. Therefore, their opinion about the current management and possible 

improvements is important.  

The Interviews were conducted in April 2012. All the different stakeholders that were identified participated in 

the interviews. The opinion of the landowners had to be derived from the caretakers because they are rarely 
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present in Turtle Bay. In May 2012, some of the landowners were present and their opinion has been taken 

into account for the management recommendations. 

In total 11 interviews have been conducted, six interviews with fishermen in and around Turtle Bay, two with 

barangay officials (one with barangay Mangingisda,one with barangay Luzviminda), three with caretakers of 

property.  

 

Fig.9: Interview locations 

Figure 9 shows the locations in and around Turtle Bay were the interviews were gathered. Caretakers and 

fishermen were interviewed on these locations. The interview locations with the barangays and some farmers 

are not included. The reason for these locations is that the different stakeholders life on these locations.  

4.1.2 OBSERVATIONAL RESEARCH: 

Some of the questions are answered by direct observation. We apply this method because:  

- Observation allows the researcher to study the people in their natural setting. 

- This kind of data can provide a deeper, richer understanding. 

- A lot of what people do they take for granted, they are not aware of it. 

- Shows behavior over a longer time than an interview 

The quantity of certain activities were recorded and observation was also used to determine the condition of 

the ecosystems using visual imagery. When looking for negative impacts we were aware of the possible change 

in behavior because of physical presence. 

4.2ACTIVITIES IN THE BAY: 

The observations have been done on different times of the day and external effects like the weather have been 

taken into account. Not only have the boats been counted but also fishing techniques and other activities have 

been recorded. 

Interview locations 
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Five observation periods of 120 minutes were done during different times of the day. The weather and other 

influences are relatively similar. The time the Bay was observed ranged from the morning till the evening. The 

Bay has been viewed from 3 different locations; all of these locations have a different angle on the bay and 

were chosen for different 

observation possibilities.  

 

 

 

 

 

 

 

 

 

 

Fig.10: Observation points 

The data has been collected on the following dates in 2012: March 23, April 30, May 1, May 2 and May 3. On 

May 1
st

 there has been an additional observation at 12 noon. Most of the data has been collected from location 

“1 overview” (fig. 10). This position provided a good view point, and our presence there could not influence the 

observations. 70% of the observations have been collected from this location. During the observations the 

weather was clear with a few clouds and the temperature ranged from 25°C in the morning and evening to 

33°C on mid-day. Besides counting the fishing boats present in Turtle Bay, other activities seen in the bay have 

also been observed. 

4.2.2 FISHING PRESSURE 

The second observational research was on the dates: June 6, June 7, June 8, June 9 and June 10 of the year 

2012. These observations were made from the same location (overview 1). The time of the observation was 

every day the same, from 4 pm to 6 pm. The aimed result was to see if the pressure on the bay is consistent. 

 

4.3 LIMITATIONS 

The research was limited by the accessibility of the area. Some areas are difficult to reach when not in 

possession of a motorized vehicle. Therefore some areas on the south side of the bay could not be visited for 

agricultural assessment.  During the interviews there were people suggesting there was also fishing activity 

during night time. This was not investigated because of visibility issues and not being able to find a boat during 

night. 

 

1. Overview 

2. Entrance Bay 

3. Different view 
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5.0 RESEARCH RESULTS 

In this chapter the results of the research are described for the four different topics; Fisheries, Tourism, 

Agriculture and Pollution. In the first subchapter, the answers of the social research are summarized, the 

findings of the observational research are presented, and the situation of the ecosystems is shown. Additionally 

the fishery research questions are answered. In the second subchapter, the current situation and legislation on 

tourism are described. In the third subchapter, the current situation on agriculture is described. In the final 

subchapter, the seriousness of pollution in Turtle Bay and its future prospects are discussed. 

 

5.1FISHERIES 

5.1.1 THE CURRENT SITUATION 

The fishermen: The results of the interviews showed that all fishermen have noticed a big decline in their 

catch. In 2007 they claimed to be able to catch 30 kilos a day, now it ranges from 1 till 5 kilos. In Turtle Bay 

around 20 families depend on fishing for their livelihood; Most have stated that fish is their most important 

income source. The fishing techniques that they use are hook and line, dragnets, timbog (beating the water 

surface to scare the fish into the net), sigpaw (shrimp and crab nets). The net is the most used technique. They 

catch both in and outside Turtle Bay, however with bad weather they mainly stay inside the Bay.  

The Caretakers: They also noticed a decline in the amount of fish that is caught. Before 2000 ,they thought 

there was a much higher catch. The locations were they see fishermen are in the bay at the center, the 

entrance and outside the bay. They have not encountered illegal fishing in the last years. They all agree with 

stricter enforcement, because some areas must be protected. Some of the landowners/ caretakers suggest an 

alternative livelihood for the fishermen would be the best. The caretakers can sustain in their livelihood. 

Barangay officials: The fishing techniques they encountered are timbog, fishnet and hook and line. The decline 

in fish catch is in their opinion due to the increased population around the bay. They sometimes caught people 

doing illegal activities using cyanide and compressor. When they are informed of illegal activities they will 

request the Bantay dagat to investigate. They believe that it is possible that the fishermen could fish outside 

the bay. 

5.1.2 PERSONAL QUESTIONS 

Fishermen: Most fishermen said they can sustain in their livelihood but it is getting more difficult. Some 

answered that they find it hard to sustain in their livelihood.  All fishermen appreciate stricter enforcement. 

Limit fishing to hook fishing was a good idea in some fishermen’s opinion. Their opinion on improving the 

situation is more protection of the bay and alternative livelihoods for the people living in the bay. Different 

livelihoods they suggested were relocation to another area or fish farming activities. On the question if it was 

possible to fish outside the bay, they said that it is possible but not during heavy weather conditions. 

Barangay officials: Everyone living in Turtle Bay can sustain their livelihood, but it becomes more problematic 

with difficult conditions like a storm. Now farmers have problems with pests. Stricter enforcement on fisheries 

is a good idea in their opinion. In the barangays’ point of view, better protection and enforcement can be 

achieved by stricter laws and more patrols from the Bantay dagat. 

 

 



5.1.3 OBSERVATIONS IN 

At the end of April 600 minutes of observation has been made, spread out over 5 days and covering the time 

from 7 am till 7 pm. The total number of

own activity with their specific impact. See 

boats.  

The different impacts of the boats are: 

Fishing boats: Putting pressure on the function of 

exact estimation of the amount fish they catch, bu

and the amount of fishing boats that are a

fishing methods have a smaller impact

methods are used more often (see Fig. 1

Big recreational boat: The boat is owned by TGT and is seen inside the bay during every observation. 

boat navigates directly over the corals, 

Motor boat 3 people: Mostly spotted 

They leave the bay quite early to fish on open sea. 

Boat 10 people: This recreation boat was spot 

Tourist boat snorkeling: 5 persons were 

 

Fig 11: Count of observations (5 days, 10 hours
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Putting pressure on the function of Turtle Bay as a fish breeding ground. It is difficult to make an 

exact estimation of the amount fish they catch, but when looking at the amount of families living in 

and the amount of fishing boats that are active they create a rather big pressure on the fish populations. Some 

methods have a smaller impact, hook fishing for example. Unfortunately, more disturbing fishing 

Fig. 13).  

ed by TGT and is seen inside the bay during every observation. 

 it can harm them by covering them with sediments.  

 in the morning, they are using the bay as a shield for the bigger waves. 
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Fig. 12: Percentage of total observations

Fig. 13: Percentage fishing techniques used.
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During a second observational session, daily pressure on the bay was measured. Figure 14 shows the amount 

of fishing boats present in the bay from 4 to 6pm. The average pressure is 5,6 active fishing boats per day.   

 

Fig. 14: Pressure on the bays resources. 

 

5.1.4 THE DIFFERENT AQUATIC ECOSYSTEMS OF TURTLE BAY 

Mangrove  

Nineteen species belonging to thirteen genera of mangroves were identified in four sites within Turtle Bay. The 

species that occur most were Rhizophora apiculata with the highest cover followed by R. mucronata. (City 

Agriculture, 2009). The City Agricultural Office states that the mangroves are in good condition.  

Corals  

Twelve percent of the corals (City Agriculture, 2009) are dead and many corals are covered by a high amount of 

sediments. There is a small patch of bleached corals. The main reasons for the dead coral are algae and 

sediments. There are six bigger reefs inside the bay located near the center see Fig.2 .The depth is between 2 

and 8 meters and suited for diving and snorkeling. The corals are very important for the survival of the reef 

fishes and other organism. 

Sea grasses 

Two species of sea grass were found in Turtle Bay. Enhalus acoroides is the most populous and C. rotundata. 

(City Agriculture, 2009) A large part of the center of the bay is covered with sea grass see fig 2. The coverage of 

algae is a problem for photosynthesis. When algae bloom they reduce water clarity, when clarity is reduced the 

amount of sunlight that penetrates to the sea grass becomes lower and this can eventually lead to their 

demise.  
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The normal gradual distribution of these ecosystems can be seen in Fig.15. InTurtle Bay there is fairly similar 

distribution of vegetation. The ecotone beach is not present inside Turtle Bay. 

 

Fig.15: Coastal ecosystems (Jeffrey S. Walters, 1998) 

The condition of the fisheries can be derived from the state of the different ecosystems. The 3 ecosystems of 

major importance are; Mangroves, corals and sea grasses. Other indications are the amount of disturbance and 

extraction of resources.  

The pressure on the resources remains high because of the increase in population. Conditions of the critical 

ecosystems sea grass and corals are not optimal (City Agriculture, 2009). Anthropogenic activities such as 

cutting of mangroves (indirect), construction of concrete structure, possibly for a tourism purpose, were 

observed. These activities may pose a serious threat to the resources, especially to the fisheries being crucially 

important to the livelihood of the fishermen. 

The activities that were observed that have an impact are fishing, construction and tourism. it is not possible to 

give an exact estimation on the fishery stocks because this has not be researched, but the fishery stocks are 

with no doubt under stress see Figures 11 and 14. During the resource assessment of 2009 a low number of 

target fishes compared to major fishes despite that it has more families probably is due to fishing pressure due 

to its relatively small area (City Agriculture, 2009). Turtle Bay is a ECAN Core zone marine protected area; 

negative impacts on Turtle Bay also create negative effects on other fishing grounds. 

The Bantay dagat patrols every week around the area of Turtle Bay. This year they caught 2 boats doing 

compressor fishing; this was just outside of Turtle Bay. For better prevalence the barangays Luzviminda and 

Mangingisda have people that visits Turtle Bay to check on illegal activities, when they encounter an illegal 

activity they inform the Bantay dagat. During the observational research period the Bantay dagat was not seen 

inside Turtle Bay.  
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5.2 TOURISM 

During the social research the fishermen were asked which activities they observed in the bay. The activities 

they mentioned were only snorkeling and visitors of the cottages from TGT. Not many tourist activities were 

recorded in the bay during the observational research. So the recreational activities seem relatively low. 

However during the social research, future plans for a resort on TGT property were mentioned.  

The area owned by TGT is 40 hectares. Build on this area are cottages (in the water and on the coast) and a 

new restaurant is planned. Another structure is a concrete dock at entrance of the bay. The garbage of the 

resort is supposed to be picked up by the city garbage truck. They have created agricultural land to provide 

their guests with fresh food; this is around 3-4 hectares. The activities planned for the tourists are dolphin 

watching with speedboats, swimming, bird watching and monkey spotting.  

 

 

Fig.16: Location of TGT structures 

 

5.2.1LEGISLATION 

The department of tourism was not yet aware of a resort opening in Turtle Bay during an interview on June 11 

2012. They will investigate what kind of resort will exactly open and see if it is according to the law. Turtle Bay 

is a Marine sanctuary therefore it is possible that the resort is in violation with the law. 

ECAN ordinance, activities allowed in Turtle Bay as core zone: 

1. Restoration and Rehabilitation of degraded critical habitats. 

2. Science research, resource inventory and monitoring authorized by the ECAN board. 

3. Non-obstructive and non-disruptive ecotourism activities (regulated Kayaking, canoeing, marine 

Photography) in designated ecotourism areas. 

4. Regulated swimming and snorkeling in designated ecotourism areas approved by the ECAN board. 

5. Supervised scuba diving in designated ecotourism areas approved by the ECAN Board. 

6. Habitat clean-up of litter and solid wastes/material debris. 

 

Water cottages 

Concrete dock 

Coast cottages 
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The tourist activities currently sighted in the bay are boating and snorkeling. In the bay is a big boat owned by 

TGT for leisure activities. There is also a small speedboat, which sometimes leaves the bay. There was 

construction work building cottages meant for tourist activities.  

5.3 AGRICULTURE 

The agricultural area directly around Turtle Bay is 

about 20 hectares. Agricultural practices found in 

the bay are mostly silvicultural consisting of 

coconut, cashew and mango trees sometimes 

intercropped with pineapple. There is about 

three hectares of grass for cattle farming.   The 

agricultural land has steadily increased from the 

past on, however the agricultural land is not 

expanding anymore because plantations do not 

exhaust the soil rapidly and much of the land is 

owned by private investors who have no 

agricultural intentions. Usually the farm land is 

prepared by fire. Farmers that grow pineapple, 

mango and cashew nuts use pesticides because 

of pests. They sometimes use organic fertilizer, a 

seminar was held to teach ways to create organic 

fertilizer. The chicken farm produces organic 

fertilizer and sells it in the area. Erosion because 

of agriculture exists under plantations because of 

the absence of an understory.     Fig.17: Absence understory 

The species grown at the plantations are coconut, mango and cashew trees. Cashew trees are often 

intercropped with ppineapple. 

The livestock at Turtle Bay consist of cows, carabao, goats and chickens. The density of the animals is low, 

households that have livestock have only 1 till 5 hooved animals. There are two chicken farms about 1 km 

north from Turtle Bay. However because there are hills between Turtle Bay and the chicken farms their 

disturbance is minimal.   

About 20 people practice agriculture around Turtle Bay. The agricultural land they possess ranges from 0.5 to 2 

hectares. Agriculture is usually an additional income source, while the primary source of income is fishing. 

Epren Lorenzo a farmer and chairman of barangay Luzviminda takes care of 8 hectares of agricultural land but 

is not the owner. Many caretakers practice agriculture without owning the land. 

Pesticides and fertilizer are used for mango and pineapple. The mango pulp weevil, Sternochetus frigidus 

(Fabricius) and the mango seed weevil, S. are the pests affecting mangos. Other insect pests affect the other 

crops. 

There are some parts that have little to no vegetative cover, splash and sheet erosion cause the sediments to 

be washed into the bay. Splash erosion is caused by rain drops hitting the ground (Fig.18) when the particles 

become more detached the soil erodes more quickly. Sheet erosion is the uniform removal of soil in thin layers 

by the forces of raindrops and overland flow. When you look at Turtle Bay after a rain shower you can see a 

reddish color of sediments that have been washed into the bay. For comparison bare soil has a 1.00 average 

annual erosion factor. When there is; Forest dense shrub, high mulch crops the amount of erosion is 0.001. 

When there are only palm trees erosion is between; 0.10-0.30(Wischmeier, 1978)(Roose, 1977) When palm 

trees are grown with an understory the amount of erosion can significantly be decreased. Plantation 

agriculture of trees is present in Turtle Bay but they have barely to any undergrowth thus causing a higher 

sedimentation rate. 
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Fig.18: Splash erosion (rain drops fall with high velocity on the soil destroying its rigid structure) 

  5.4 POLLUTION 

Currently pollution in Turtle Bay remains little. There are only a few farms and they do not practice intensive 

agriculture. The mangroves found all around Turtle Bay provide protection for high amounts of nutrients. What 

you can find is domestic solid waste, mostly plastic. When development keeps progressing, tourist and 

agricultural pollution can have a higher negative impact. One of the most serious indirect impacts of 

development in Turtle Bay is a decline in water quality. Polluted effluents mostly have big negative effects on 

coastal and marine ecosystems. When looking at the specific case for Turtle Bay we see that there are two 

pollution threats.  

Eutrophication or over fertilization: Caused by excessive nutrients from organic waste (like sewage) In 

particularly susceptible environments, such as coral reefs, this pollution impact disturbs the balance 

maintained among a large number of different species, often causing dramatic increases in populations of 

nuisance species (e.g., algae) at the expense of highly valued species (e.g., lobster)(R.Clark, 1992). Only a small 

increase in the water nutrient content does not necessarily be harmful. However, tourism and agriculture are 

likely to become more intensive safeguarding for future problems is necessary.  

Agricultural Wastes: Agricultural wastes (e.g., manure, fertilizers, and pesticides) contribute nutrients in the 

form of fertilizers as well as toxic compounds from agricultural pesticides. Many of these toxic compounds have 

a long half-life period, remaining active for many years and as a result penetrate most ecosystems.(R.Clark, 

1992) When agriculture increases pesticides can become a threat.  

The following sorts of pollution exist in Turtle Bay: 

- Fertilizer is used for agricultural activities, which can enrich the water with nitrogen. 

- Pesticides are used to protect the crops. 

- Domestic waste is burned and buried in the ground.  

- Construction debris falls in the water. 

Burning, burying, and selling the plastic bottles. Garbage trucks do not collect waste because the roads are 

difficult therefore the people apply these methods.  
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6.0 RECOMMENDATIONS 

These recommendations have been written with an understanding of the current situation and personal 

experience from being in Turtle Bay. The least impact on Turtle Bays fisheries, a ban on all fishing activities is 

the most effective option. However, since most livelihoods are completely dependent on fishing, a more slow 

transition from fishing to another livelihood is favorable. There is also motivation for the immediate ban on 

fishing activities because people can fish outside the bay except with bad weather. When they fish outside the 

bay, fish populations will increase because they can breed undisturbed inside Turtle Bay. My personal advice is 

to implement stricter rules and increased enforcement until an alternative livelihood is provided. The sooner 

this alternative is provided, the better. 

 

6.1 FISHERIES 

There is a consistent pressure of fishing boats inside the bay. It would be best for the fishing stocks to be 

completely undisturbed by fishing. However, most of the people are dependent on fishing and therefore it is 

not possible to ban fishing completely before alternative livelihoods are provided. In order to enforce these 

measures the Bantay dagat should patrol more often and the fishermen in Turtle Bay have to be informed that 

it is important the bay is protected, for it is a key breeding ground in the area. 

Legislation 

Strictly allow hook and crab fishing for personal consumption. This will reduce the pressure on the fishing 

stocks, since these methods are less disturbing for the fish populations. When an alternative livelihood is 

provided for the fishermen, forbid any form of fishing within Turtle Bay.  

Alternative livelihood 

Turtle Bay is rich in organic matter; this makes it an excellent location for sea cucumber aquaculture. Sea 

cucumber has a high market value since they are rare; their populations have been declining from over 

harvesting (Ernesto O. Brown, 2010). It was concluded that sea cucumbers might be successfully used for the 

improvement of coastal regions, especially in the areas with fish-farming (Işgören-Emiroǧlu, 2007). Small scale 

farming of sea cucumbers could improve the water quality in Turtle Bay and provide income for the fishermen 

in Turtle Bay. The sea cucumber fingerlings can be produced sustainably by the Centre for Sustainability. 

Enforcement 

Better enforcement can be achieved by appointing one person who lives in Turtle Bay to contact the Bantay 

dagat when encountering illegal activities. For these services he can be given a small compensation. This 

approach enables the Bantay dagat to have continues vigilance for illegal activities. Currently the Bantay dagat 

patrols once a week around the area, it would be advisable to enter Turtle Bay every patrol to reassure people 

of their presence.  
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6.2 TOURISM 

At the moment there is only a small amount of Tourist activities in the bay. In the future this is likely to increase 

because a resort on TGT property will open on the 4
th

 of July. If these tourist activities prove to be legal Tourism 

has to be managed as ecofriendly as possible. 

For more environmentally friendly management a map of the coral locations Fig.15 (coral resort) will be 

presented to the resort at the end of June 2012. This will make it possible for the boats to navigate around the 

corals preventing corals to be covered with sediments. With this map other management improvements like 

not collecting the corals and no standing and anchoring on top of the corals will also be advised. A seminar 

could be held for the new employees of the resort so they become more environmentally aware. 

The department of tourism was not yet aware of a resort opening in Turtle bay during an interview on June 11 

2012. When the resort is approved and incompliance with legislation the recommendation is as follows: Strictly 

allow ecotourism, characteristics of ecotourism are a low environmental impact, being socially responsible for 

local people and protecting nature. In Honda bay there is a fee for international tourists of 40 php. This could 

also be implemented in Turtle bay and the money can be invested in protecting the nature and funding the 

alternative livelihoods of the fishermen. 

Turtle bay is a core marine zone in the ECAN; therefore they allow only certain tourist activities. 

The ECAN Board only allows the following activities; 

1. Non-obstructive and non-disruptive ecotourism activities (regulated Kayaking, canoeing, marine 

Photography) in designated ecotourism areas. 

2. Regulated swimming and snorkeling in designated ecotourism areas approved by the ECAN board. 

3. Supervised scuba diving in designated ecotourism areas approved by the ECAN Board. 

 

 

Fig.19 (coral resort) 

  



29 

6.3 AGRICULTURE 

The water in Turtle Bay is full of sediment. The sediments come from soil that is washed into the bay by water 

erosion. To prevent the loss of valuable soil and to reduce the high sediment percentage in the bay a buffer 

zone around the mangroves could significantly decrease the amount of sediments washed into the bay. When 

creating this buffer the mangroves are also shaded and therefore less harmed by other activities.  

Buffer zones are areas of land, adjacent to a watercourse or water body, kept in permanent vegetation. Buffers 

protect water quality by slowing the flow of water, thus facilitating the trapping of sediment, organic matter, 

nutrients, and pesticides. The vegetation that forms in the buffer zone will use the accumulated nutrients for 

growth and provides a critical habitat for microorganisms. The additional value of these microorganisms is that 

they will transform some contaminants into less harmful substance during growth and reproduction. In short, 

the buffer zone would protect water quality and reduce soil erosion. (Kalischuk, 2003) 

For a buffer zone to at least filter 50% and up to 99% of the sediments and nutrients entering them, a range 

from 15 to 600 feet in width is required. (Desbonne t   e t   a l 1993) Turtle Bay is rich in mangroves that provide 

a buffer in itself therefore a small buffer on a few locations could already make a great difference. The areas in 

Fig.20 are suited buffer zones because agriculture is practiced directly behind the buffer zones. The buffer 

zones can be created by leaving the soil fallow, natural vegetation will quickly reoccur and this additionally 

provides a zone were nature could flourish undisturbed.  

 

Fig.20: Buffer zone area 

 

Undergrowth in plantations can also reduce the effect of water erosion (Wischmeier, 1978)(Roose, 1977). 

Undergrowth measures will prevent the loss of the most productive part of the soil profile. Furthermore it will 

prevent deposition of eroded material which frequently causes damage and Catchment water quality, stream 

habitat and water storages are also protected. 

 

 

Suited buffer zone area 
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6.4 POLLUTION 

There is no alarming waste problem in Turtle Bay. Sewage water is not directly entering the bay and there are 

no polluting mining activities in the area. Industry cannot be found so industrial and toxic wastes are not 

present. What however can be found are; agricultural chemicals and domestic waste from the households. 

A collection system from the barangays makes it possible for the people to remove their plastic waste. The 

requirements are tanks for the collection of plastic and transportation to the barangays. The tanks should have 

small dimensions since it is not possible for the garbage truck to collect them at location. The most preferable 

would be a size that can be picked up by a tricycle. 

To prevent more agricultural waste entering Turtle Bay it would be a good decision to chance the land use 

system of the direct surroundings. Currently as seen in Fig. 21 is designated for agricultural purposes. When 

this would be changed to a nature conservation area, future problems with chemical pesticides can be avoided. 
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Fig. 21: Land uses Puerto Princesa district 
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8.0 CONCLUSION 

Palawan has a high population growth rate of 3,98% annually (Wikipedia, 2012). This creates a higher pressure 

on the natural resources as well as more economic activity. One of the pristine areas close to Puerto Princesa 

facing this pressure is Turtle Bay. The amount of people in the area has steadily increased, as is the pressure on 

the natural resources of the marine sanctuary. Because of this increased pressure, the demand for better 

environmentally friendly management is becoming increasingly important for a sustainable future in Turtle Bay.  

The imposed management for sustainable fishing stocks in and around Turtle Bay consists out of alternative 

livelihoods and stricter fishing laws. For this alternative livelihood, sea cucumber farming was chosen primary 

for its high market price (Ernesto O. Brown, 2010), secondary the farming can improve water quality, and last 

Turtle Bay is rich in organic material that can be decomposed by the sea cucumbers. Stricter laws are focused 

on forbidding all fishing activities inside Turtle Bay, however before alternative livelihoods are provided the 

restrictions are limited to only hook and line, and crab, lobster and shrimp nets.  

Tourism is an increasing activity within Turtle Bay, mainly because a resort will open in the coming months. The 

management recommendation for tourism is strictly ecotourism, this means a low environmental impact, being 

socially responsible for local people and protecting nature. Additionally a funding mechanism would help to 

protect Turtle Bay, this should be done with an environmental tax which goes directly to the preservation of 

the bay.  

Agricultural recommendations consist of erosion prevention by undergrowth beneath plantations and by the 

creation of buffer zones between Turtle Bay’s mangroves and agricultural activities. For the prevention of 

intensive agriculture to establish directly around Turtle Bay, Turtle Bay’s surrounding land should be changed 

into core zone or other less harmful land uses; this also helps in the prevention for an increase from agricultural 

pollution by pesticides.  

An improvement for pollution management is the collection of domestic solid wastes like plastic and then 

transporting this to the barangays. All of these management improvements will create a more sustainable 

situation for the livelihoods in and around Turtle Bay; furthermore the natural ecosystems of the bay will be 

better maintained and can continue their function as fish breeding grounds. 
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