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ABSTRACT 

Organisms in the environment rely on their ecosystem for survival. Mangrove forest is one of the most important 

marine ecosystems. Aside from being the breeding place for fishes and other marine animals, it also serves as a barrier 

for battering waves. 

This study aims to come up with a Mangrove Conservation Program through mangrove vegetation analysis. This will 

help the community through information dissemination of the mangrove species present in their barangay and the 

proper management and restoration of mangrove forests.  

Five mangrove areas in Calapan City were chosen as study sites namely, Balite, Mahal na Pangalan, Nagiba I, Silonay 

and Wawa to identify the mangrove species present and categorize the health status of each mangrove forest using 

Belt Transect method. Simpson’s Index of Diversity was also used to determine the abundance of the forest through 

measuring the diversity, richness and evenness of the species. The parameters used to show the ecological distribution 

of the sites were environmental classification, physiognomic characteristics, and species characteristics. 

Results gathered from the study manifested that the overall conservation status of the five study areas were good based 

on the criteria on categorizing the health of the mangrove forests. However, there is still a need for improvement in 

disseminating information about local mangroves as well as consistent follow up activities after planting seedlings to 

maintain the health of the forest and resulting to a more intensive sustainable development program for the said areas. 
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INTRODUCTION 

Mangroves are defined as an assemblage of tropical trees and shrubs that inhabit the coastal intertidal zone. A 

mangrove community, usually located at the interface between land and sea, is composed of plant species whose 

special adaptations allow them to survive in extreme environmental conditions such as variable flooding and salinity 

stress conditions imposed by their coastal environment. Therefore, mangroves are defined by their ecology rather than 

their taxonomy [8].  

In terms of ecology, mangroves forest can be broadly classified as riverine, basin, fringing or combination of the three 

types. Riverine mangrove forests, the most highly productive of the mangrove communities, occur on seasonal 

floodplains in areas where natural patterns of freshwater discharge from river system remain intact. Basin mangrove 

forests, the most common mangrove community type, occur in inland depressions which are irregularly flushed by 

tides. Mangrove fringe forests occur along protected coastlines and the exposed open waters of bays and lagoons 

where tides are the primary physical factor affecting the area [6].  

In recent years, there is a trend towards ecological conservation and sustainability of the environment. Ecosystems 

contribute to human welfare in two fundamental ways. First, as structural building blocks of ecosystems i.e plants, 

animals, minerals, soils, land, water and so on - they provide the raw materials for all economic production. Second, 

ecosystems provide life support functions as well as other valuable services, many of which are essential to human 
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welfare and for all practical purposes, non-substitutable. Unfortunately, there is a clash between these two roles, as 

removal of structure and the return of waste into the ecosystem degrade function, including the ability of ecosystems 

to renew themselves and to recover from exogenous shocks. With humans in the forefront of a rapidly depleting critical 

ecosystems and the life support functions they provide, there is an increasing urgency of developing effective 

conservation tools [2]. 

One of the thrusts undertaken is the protection of mangrove forests in the country. Mangrove forests are extremely 

important coastal resources, which are vital to our socio-economic development. A vast majority of human population 

lives in coastal areas, and most communities depend on their local resources, which ranges from fuel-wood collection 

to fisheries and also as sites for developing a burgeoning eco-tourism [7]. 

In Calapan City, the City Government started their mangrove preservation programs in the late 1990s by establishing 

protected zones to serve as pilot areas for conservation purposes. Led by the Fisheries Management Office under the 

City Environment and Natural Resources, they were able to identify five (5) mangrove areas within the city’s coastal 

barangays, with one being established as a mangrove protected area. These led to the need for a more comprehensive 

conservation and sustainable program that will not only enhance the protection of the ecology and the abundance of 

the protected mangrove sites but also those which are considered unprotected zones. This will give an assurance for 

the continued growth and sustainability of the said existing mangrove areas through the development of policies and 

programs that can also help provide incentives to local people who are largely dependent on mangroves. 

Hence this study focused on Mangrove Conservation Program through mangrove assessment. This will help the 

community through information dissemination of the mangrove species present in their barangay and the proper 

management and restoration of mangrove forest.  

Research locale 

 

Figure 1.Transect Plot in Silonay Mangrove Conservation and Ecopark  

 

 Silonay, Calapan City 

Mangrove forest in Silonay is situated in 13º24.521’N, 121º13.495’E. It is the biggest forest in Calapan, Oriental 

Mindoro with an estimated area of 26 ha, and it possesses sandy substrate (Integrated Coastal Resource Management 

2005). The area is quite unique due to the presence of almost monospecific stands of Sonneratia alba, except in areas 

with small patches of other mangrove species perhaps attributed to planting intervention. S. alba is a pioneer species 
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that dominates the relatively firm sandy‐ muddy substrate such as Silonay. Three other mangrove species have been 

recorded within the seven plots namely Nypa fruticans, Rhizophora apiculata and Rhizophora mucronata. Based from 

the local accounts and ocular observation, these species were deliberately planted through the government funded 

project in the 1990s and early 2000s. In addition, an old stand of Avicennia officinalis within the coastal communities 

was surveyed to represent the timber size of the mangrove trees in the area. This data support the previous observation 

that S. alba is usually co‐occur with Avicennia marina in mangrove area like Silonay. 

 

 

Figure 2. Transect Plot in Mahal na Pangalan, Calapan City 

 

Mahal na Pangalan, Calapan City 

The mangrove areas of Mahal na Pangalan and Wawa are connected from each other (based on satellite image in 

Google Earth) and the combined area is estimated to be ~16 ha. The sampling plots in Mahal na Pangalan is located 

in 13º24.687’N, 121º08.912’E. The area is quite interesting because of the mangrove rehabilitation program funded 

by international organizations. Two plots were surveyed in the reforested area with differing ages of Rhizophora. The 

oldest is a 6‐year old stands located just adjacent to the natural Avicennia marina, whereas the relatively younger 

Rhizophora is planted in the shore. Substratum is sandy‐muddy particularly toward the land, while the shore possesses 

sandy substrate which serves as the habitat of sea slugs. 

http://ijetrm.com/


Vol-05 Issue 10, October - 2021                                                                             ISSN: 2456-9348 

                                                                                                                                 Impact Factor: 5.004 

  

   

    

International Journal of Engineering Technology Research & Management 
 

IJETRM (http://ijetrm.com/)   [71]   

 

Figure 3. Transect Plot in Wawa, Calapan City 

Wawa, Calapan City 

The mangrove forest in Wawa (13º24.682’N, 121º08.639’E) is connected to Mahal na Pangalan, and it is dominated 

by Avicennia marina, thus the area is called Sitio Api‐apihan. The mangrove forest occupies a narrow, sandy area 

along the shore that reflects its defined zonation. In 2005, the area was considered poor because of the obvious heavy 

cuttings of large A. marina trees and domestic waste. 

 

 
Figure 4. Transect Plot in Balite, Calapan City 

 
Balite, Calapan City  

 

The mangrove area in Balite is located in 13º24.732’N, 121º09.336’E; it is considered as the most disturbed among 

sampling stations due to conversion to ponds. The area is estimated to be approximately 3 ha. In a plot, the recorded 

5 species are A. marina trees and seedlings dominated the area. Other species observed are Xylocarpus granatum and 

Ceriops tagal. 
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Figure 5. Transect Plot in Nagiba I, Calapan City 

Nagiba I, Calapan City 

The mangrove forest in Nagiba I is located in 13◦ 20’ 49.1” N, 121◦ 16’31.1” E. This area has the most diverse number 

of species among all the other areas. As for this study thirteen species of mangrove can be found, and they are 

considered excellent when it comes to mangrove health assessment of the forest. 

METHODOLOGY 

This chapter presents the research procedures which the study uses. The research procedure is presented as follows: 

(a) sources of data; (b) research instrument; (c) data gathering procedures; and (d) statistical treatment of data.  

To present the entire research methodology the flowchart shows the systematic procedure of the foregoing study. 

Sources of Data  

Since this study gathered species distribution of mangrove in the five sites, primary data has been derived during 

exploration. At present, there is a limited existing ecological profile of the areas. Moreover, for the qualitative part of 

the research, an interview using a structured questionnaire and ocular observation was conducted by the researcher 

through focal persons from each respected sites. 

Research Instrument 

Transect‐plot method was used in the assessment to quantitatively describe the mangrove area. This method has 

provided information on species composition, community structure and plant biomass of the mangrove forests. The 

group utilized simple equipment such as transect line, measuring tape, and a recording slate. Moreover, the method 

may allow the measurement of change in forest structure over time and space, if monitoring is needed, by establishing 

permanent plots marked using GPS. The data for atmospheric pressure and soil analysis came from Bureau of Soil 

and PAGASA. 

  

Reliability of the instrument 
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The reliability of the instruments used were based on further and other researches held by reliable vegetation analysts 

and researches who also made used of Belt Transect Method from City Environment and Natural Resources Office 

(CENRO) thru Fisheries Management Office (FMO). 

Prior to actual vegetation analysis, the researcher also asked the assistance to City Environment and Natural Resources 

Office (CENRO) thru Fisheries Management Office (FMO) for their expertise about the instrument. 

Data Gathering Procedure 

Belt Transect Method 

 

A 10 m x 10 m area was established using 50‐m transect line for each targeted plot. Mangrove species have been 

identified and have been recorded. In each plot, trees larger than 5 cm in diameter were recorded per plot for: Total 

height and/or merchantable height and diameter at breast height (DBH)/diameter above budroot (DAB). 

 

A 1 m x 1 m subplot was laid out within each plot in areas with high seedling density in order to measure the 

regeneration capacity of the area. Saplings (those with diameter smaller than 5 cm and height more than 2m) were 

identified and the number of individuals per species was determined. Actual counts of seedlings (height lower than 

2m) were recorded as number of individuals per species. 

 

With each plot, mangrove species were identified and classified into: Timber size trees (> 15 cm DBH/DAB), Pole 

size trees (> 5 cm up to 15 cm in DBH/DAB), Regeneration. 

 

In the case of regeneration saplings and seedlings, the densities (number present in each plot) were recorded per 

species [4]. Mangrove Assessment Data Sheet was used in gathering data. 

 

Properly obtained soil samples certainly contribute towards obtaining accurate analytical results and hence 

recommendations that will ensure that the land to be used will give optimum yields. 

   

A good sample was obtained using the following steps. Removing the top surface of soil (1 – 3cm for the arid and 

semi-arid regions), taking the top soil,  

which was located up to 30cm into the soil from the top surface, taking the sub soil, which is a further 30cm deeper 

into the soil, repeating the three steps above at other randomly chosen spots to ensure that the samples will be 

representative of the whole area, mixing all the top soils together to form a composite top soil, and doing the same for 

the sub soils, and finally obtaining a laboratory sample of about 1,5kg of each composite sample. 

As for the atmospheric pressure the researcher obtained the data from Philippine Atmospheric, Geophysical and 

Astronomical Services Administration (PAGASA). 

Identification of mangroves. The mangroves were identified on site and classify taxonomically. The mangrove 

species was determined using the field guide manual to Philippine Mangroves [9]. 

Health Condition of Mangroves. It was analyzed using the parameters: population density, frequency, dominance, 

relative density, relative frequency, relative dominance and the importance value. This kind of analysis provides a 

better index than density alone regarding the importance or function of a species in its habitat. It also gives rank or 

order for a particular species within the forest community. 

Statistical Treatment 

Simpson’s Dominance [5] was used to verify the diversity status of the forest [10].  

Simpson’s Dominance Index Formula 
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D=    
Ʃn(n−1)

N(N−1)
 

n = the total number of organisms of a particular species 

N = the total number of organisms of all species  

Chi-square Formula 

 

PRESENTATION, ANALYSIS, AND INTERPRETATION OF DATA 

This chapter presents the analysis and data gathered from the study. 

1. What are the vegetation classifications of mangrove forest as to environmental classification in terms of: 

a. soil pH of sampling plots at different locations 

b. soil texture of sampling plots at different locations 

 The study determined the amount of soil pH, Nitrogen, Phosphorous, and Potassium, soil texture and 

available water capacity of Coastal Mangrove Forest in Calapan City. 

I. Environmental Classification 

 

a. Soil Analysis Data: 

Soil Material/ 

Location 

COLORIMETRIC READING/ EQUIVALENT AMOUNT (ppm) 

pH Nitrogen (N) Phosphorus (P) Potassium (K) 

Balite 7.6 

(Mildly Alkaline) 

Low 

(<2.0 %) 

High 

(> 10 ppm) 

Deficient 

(25-50 ppm) 

Mahal na 

Pangalan 

7.6 

(Mildly Alkaline) 

Medium 

(2-4.5 %) 

Medium 

(6-10 ppm) 

Deficient 

(25-50 ppm) 

Nagiba I 7.6 

(Mildly Alkaline) 

Low 

(<2.0 %) 

High 

(> 10 ppm) 

Deficient 

(25-50 ppm) 

Silonay 6.8 

(Neutral) 

Low 

(<2.0 %) 

Medium 

(6-10 ppm) 

Deficient 

(25-50 ppm) 

Wawa 7.6 

(Mildly Alkaline) 

Low 

(<2.0 %) 

High 

(> 10 ppm) 

Sufficient 

(>75 ppm) 

 

Table 1. Soil Analysis data of pH, NPK content of different mangrove sites from Bureau of Soil 
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b. Soil Texture Data 

 

Soil Material/ Location Soil Textural Classifications Available Water Capacity 

(inches/foot of depth) 

Balite Fine Sand 0.75-1.00 

Mahal na Pangalan Fine Sand 0.75-1.00 

Nagiba I Silty Clay 1.50-1.70 

Silonay Sandy Clay Loam 1.25-1.40 

Wawa Fine Sand 0.75-1.00 

 

Table 2. Soil texture data of different mangrove sites from Bureau of Soil 

 

Soil pH in Balite is mildly alkaline. The nitrogen content in this area is low (<2.0 %), phosphorus level is high (>10 

ppm), and it has a deficient content of potassium which is 25-50 ppm. The soil textural classification in Balite is fine 

sand having available water capacity of 0.75-1.00 inches/foot of depth. 

Soil pH in Mahal na Pangalan is 7.6 which is midly alkaline. The nitrogen content in this area is medium (2-4.5 %), 

phosphorus level is medium (6-10 ppm) and it has a deficient content of Potassium which is 25-50 ppm. The soil 

textural classification in Mahal na Pangalan is fine sand having the available water capacity of 0.75-1.00 inches/ foot 

of depth. 

Soil pH in Nagiba I is 7.6 which is midly alkaline. The nitrogen content in this area is low (<2.0 %), phosphorus level 

is high (>10 ppm) and it has a deficient content of Potassium which is 25-50 ppm. The soil textural classification is 

silty clay having the available water capacity of 1.50-1.70 inches/ foot of depth. 

Soil pH in Silonay is 6.8 which is neutral. The nitrogen content in this area is low (<2.0 %), phosphorus level is 

medium (6-10 ppm) and it has a deficient content of Potassium which is 25-50 ppm. The soil textural classification is 

sandy clay loam having the available water capacity of 1.25-1.40 inches/ foot of depth. 

Soil pH in Wawa is 7.6 which is midly alkaline. The nitrogen content in this area is low (<2 %), phosphorus level is 

high (>10 ppm) and it has a sufficient content of Potassium which is 75 ppm. The soil textural classification is fine 

sand having the available water capacity of 0.75-1.00 inches/ foot of depth. 

The soil analysis and texture data values vary among sampling plots at different transect locations. Changes could be 

due to amount of salinity and presence of filtrate in the areas. The level of acidity also varies due to acids formed 

during decomposition of the ground litter by microorganisms. It is observed that mangrove soils may be either acidic, 

alkaline or neutral. Studies on mangrove soil revealed that soil surface is mainly composed of newly sedimented 

particles. Mangrove forests are usually enclosed and protected environments with low-energy waters, which is 

favorable for the sedimentation of clay particles; however, soils containing higher sand particles have also been 

reported. In addition, the different soil types can influence the distribution of mangrove species. However, mangrove 

ecosystems grow best on low energy muddy shorelines where there is an extensive suitable intertidal zone with 

abundant supply of fine grain sediment [3]. The findings suggest that different soil properties influence the vegetation, 
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species composition and structure of mangrove forests. The research results on mangrove soils are available to improve 

our knowledge, but there are still significant gaps and shortcomings since the sediment particles greatly affect the soil 

composition in different areas and it shows variations of species per area.  

2. What are the vegetation classifications of mangrove forest as to physiognomic characteristics in terms of: 

a. families, genera, species 

b. individual plants 

c. tree composition? 

 

The study determined the family, genera, species, individual plants and tree composition of Coastal Mangrove 

Forest in Calapan City. 

 

II. Physiognomic Characteristics 

 

a. Families, genera, species 

Balite 

Family Genera Species Local Names 

Avicenniaceae Avicennia marina bungalon, apiapi,miapi 

Avicenniaceae Avicennia rumphiana bungalon, apiapi,miapi 

Avicenniaceae Avicennia officinalis bungalon, apiapi,miapi 

Rhizophoraceae Rhizophora apiculata bakhaw lalaki 

Rhizophoraceae Rhizophora mucronata bakhaw babae 

Combretaceae Lumnitzera littorea tabao, culasi 

 

Nagiba I 

Family Genera Species Local Names 

Avicenniaceae Avicennia rumphiana bungalon, apiapi,miapi 

Avicenniaceae Avicennia marina bungalon, apiapi,miapi 

Avicenniaceae Avicennia alba bungalon, apiapi,miapi 

Rhizophoraceae Rhizophora mucronata bakhaw babae 

Rhizophoraceae Bruguiera parviflora Langarai 

Rhizophoraceae Bruguiera cylindrica pototan, busain 

Rhizophoraceae Ceriops decandra baras-baras 

Combretaceae Lumnitzera littorea tabao, culasi 

Meliaceae Xylocarpus moluccensis piag-ao 

Meliaceae Xylocarpus granatum Tabigi 

Rubiaceae Scyphiphora hydrophyllacea Nilad 

Sonneratiaceae Sonneratia alba Pagatpat 

Sonneratiaceae Sonneratia ovata Pedada 

Mahal na Pangalan 

Family Genera Species Local Names 

Avicenniaceae Avicennia rumphiana bungalon, apiapi,miapi 

Avicenniaceae Avicennia marina bungalon, apiapi,miapi 

Rhizophoraceae Rhizophora mucronata bakhaw babae 

Rhizophoraceae Rhizophora apiculata bakhaw lalaki 

Silonay 

Family Genera Species Local Names 
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Wawa 

Family Genera Species Local Names 

Avicenniaceae Avicennia rumphiana bungalon, apiapi,miapi 

Avicenniaceae Avicennia marina bungalon, apiapi,miapi 

Rhizophoraceae Rhizophora mucronata bakhaw babae 

Rhizophoraceae Rhizophora apiculata bakhaw lalaki 

 

Table 3. Families, genera, species in five mangrove forest in Calapan City 

 

In the result of belt transect method conducted in Balite three families (Avicenniaceae, Rhizophoraceae, 

Combretaceae), three genera (Avicennia, Rhizophora, Lumnitzera) and six species (marina, rumphiana, officinalis, 

apiculata, mucronata, littorea) are found in the area. 

 

In Mahal na Pangalan two families (Avicenniaceae, Rhizophoraceae), two genera (Avicennia, Rhizophora) and four 

species (rumphiana, marina, mucronata, apiculata) are observed in the said area. 

 

In Nagiba I six families (Avicenniaceae, Rhizophoraceae, Combretaceae, Meliaceae, Rubiaceae, Sonneratiaceae), 

eight genera (Avicennia, Rhizophora, Bruguiera, Ceriops, Lumnitzera, Xylocarpus, Scyphiphora, Sonneratia), thirteen 

species (rhumpiana, marina, alba, mucronata, parviflora, cylindrica, decandra, littorea, moluccensis, granatum, 

hydrophyllacea, ovate, alba) are observed in the area. Among all the study sites this area has the most diverse species 

present, slightly disturbed and few cuttings observed. 

 

In Silonay three families (Avicenniaceae, Rhizophoraceae, Sonneratiaceae), three genera (Avicennia, Bruguiera, 

Sonneratiaceae) three species (rumphiana, sexangula, alba), are found in the area. 

 

In Wawa two families (Avicenniaceae, Rhizophoraceae), two genera (Avicennia, Rhizophora), four species 

(rumphiana, marina, mucronata, apiculata) are observed in the said area. 

 

As a result of the study the appropriate species of mangrove that should be planted in different areas is Rhizophoraceae, 

its specialized roots can stand the battering of waves and it is also observed that it can survived in any type of soil. 

 

b. Individual plants 

 

Avicenniaceae Avicennia rumphiana bungalon, apiapi,miapi 

Rhizophoraceae Bruguiera sexangula pototan 

Sonneratiaceae Sonneratia alba pagatpat 
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Figure 6. Major families with high number of species 

The major families observed in five areas are Avicenniaceae (761 individual plants), Rhizophoraceae (198 individual 

plants), Combretaceae (8 individual plants), Meliaceae (2 individual plants), Sonneratiaceae (412 individual plants), 

and Rubiaceae (1 individual plant). 

Avicenniaceae family has the highest number of species, follows by Sonneratiaceae, Rhizophoraceae, Combretaceae, 

Meliaceae and Rubiaceae.  

c. Tree composition 

 

No. of families No. of Genera No. of Species No. of individuals 

6 8 15 1397 

Table 4. Tree Composition in 100 study plots 

While in terms of trees or wood type plants (woody), six families were identified, with eight genera, fifteen species 

and sum total of 1,397 number of individuals. That value also qualifies the abundance of the mangrove forest in 

different study plots. 

3. What are the vegetation classifications of mangrove forest as to species characteristics in terms of: 

a. timber size trees (> 15 cm DBH/DAB)(diameter at breast height/diameter above budroot) 

b. pole size trees (> 5 cm up to 15 cm in DBH/DAB) 

c. regeneration 

Saplings (5 cm DBH/DAB and 2 m in height) 

Seedlings (height below 2 m)? 

The study determined the timber size trees, pole size trees and regeneration of Coastal Mangrove Forest in 

Calapan City. 

 

III. Species Characteristics 

Avicenniaceae, 761

Rhizophoraceae, 198

Combretaceae, 
8

Meliaceae, 2

Sonneratiaceae, 412

Rubiaceae, 1

Avicenniaceae Rhizophoraceae Combretaceae Meliaceae Sonneratiaceae Rubiaceae
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a. Timber size trees, pole size trees, regeneration; seedlings, saplings 

 

 
Table 5. Number of timber size, pole size and regeneration in five different sites 

Silonay has the highest number of timber size trees, followed by Mahal na Pangalan, Wawa, Balite and Nagiba I. For 

the pole size trees Wawa has the highest number followed by Silonay, Mahal na Pangalan, Balite and Nagiba I. In 

terms of regeneration Nagiba I has the highest number of seedlings and saplings.  

 

Forest structure and dynamics of the mangrove communities are used to determine the forest maturity. Both basal area 

and tree height can be used to determine the maturity of a mangrove forest. Higher stand basal areas, diameters and 

lower densities are an indication of a more mature forest. Trees of higher heights are also an indication of a more 

mature forest as high heights can only be achieved over a long period of time (Betts, 2006). Therefore, this data shows 

that among the five areas Silonay can be categorize as mature forest because of the highest number of trees with higher 

heights.  

 

4. Is there a difference in vegetation classifications of the different mangrove forest in Calapan City as to  

a. environmental classification 

b. physiognomic characteristics 

c. species characteristics? 

The study determined the difference in vegetation classifications using Simpson’s Diversity Index and Criteria in 

Categorizing the Health of the Mangrove Forest. 

A community dominated by one or two species is considered to be less diverse than one in which several different 

species have a similar abundance. As species richness and evenness increase, so diversity increases. Nag-iba I has the 

highest Simpson’s Index of Diversity which is 0.65 and it only shows that this area is the most diverse mangrove 

forest compared to other areas followed by Mahal na Pangalan (0.52), Balite (0.21), Wawa (0.15) and the last is 

Silonay (0.07). Silonay mangrove forest is dominated by one species which is Sonneratia alba and that is a unique 
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characteristic of this forest that makes it less diverse among all the other areas. This implies that the patterns of 

successional dynamics of mangrove forests were related to the environmental tolerances of the species, and often 

result in distinct community zone types within this ecosystem. 

Variables Degree of 

Freedom 

Level of 

Significance 

Computed 

Value 

Critical 

Value 

Interpretation 

Environmental 

Classification 

10 5 % 0.068 15.5073 Significant 

Table 6. Computations of the chi-square results for environmental classification of the different mangrove areas 

in Calapan City.  

Since the computed value is lesser than the critical value that is /0.068/</15.5073/ at 5% level of significance with 10 

df then the null hypothesis is accepted; therefore, there is no relationship between the environmental classification of 

the different mangrove forest in Calapan City. 

Variables Degree of 

Freedom 

Level of 

Significance 

Computed 

Value 

Critical 

Value 

Interpretation 

Physiognomic 

Characteristics 

15 5 % 0.959 24.9958 Not Significant 

Table 7. Computations of the chi-square results for physiognomic characteristics of the different mangrove areas 

in Calapan City. 

Since the computed value is lesser than the critical value that is /0.959/</24.9958/ at 5% level of significance with 15 

df then the null hypothesis is rejected therefore there is a relationship between the physiognomic characteristics of the 

different mangrove forest in Calapan City. 

Variables Degree of 

Freedom 

Level of 

Significance 

Computed 

Value 

Critical 

Value 

Interpretation 

Species 

Characteristics 

20 5 % 529.198 31.4104  Significant 

Table 8. Computations of the chi-square results for species characteristics of the different mangrove areas in 

Calapan City. 

Since the computed value is lesser than the critical value that is /529.198/>/31.4104/ at 5% level of significance with 

20 df then the null hypothesis is rejected therefore there is a relationship between the species characteristics of the 

different mangrove forest in Calapan City. 
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Table 9. Results of criteria in categorizing the health of mangrove forest in Balite 

Site Name GPS location
Percent Crown 

Cover

Average 

Height

Total 

Regeneration 

per m2

Site 

Condition
Other observations

Transect 1 
N 13◦ 24’ 41.9”    

E 121◦ 09’24.4”
99.20% 7.24 m 0.67

Slight disturbance, 

many trash present 

Transect 2
N 13◦ 24’ 42.4”    

E 121◦ 09’23.9”
33% 6.28 m 0

Slight disturbance, 

many trash present 

Transect 3
N 13◦ 24’ 42.4”      

E 121◦ 09’24.3”
97.14% 7.03 m 0

Slight disturbance, 

many trash present 

Transect 4
N 13◦ 24’ 42.6”      

E 121◦ 09’24.8”
24% 6.22 m 5.67

Slight disturbance, 

many trash present 

Transect 5
N 13◦ 24’ 42.8”      

E 121◦ 09’24.5”
42% 6.41 m 2.67

Slight disturbance, 

many trash present 

Transect 6
N 13◦ 24’ 42.9”    

E 121◦ 09’24.5”
32.40% 6.56 m 3

Slight disturbance, 

many trash present 

Transect 7
N 13◦ 24’ 43.1”    

E 121◦ 09’24.3”
49% 7.5 m 0

Slight disturbance, 

many trash present 

Transect 8
N 13◦ 24’ 43.1”    

E 121◦ 09’24.6”
27.70% 7.5 m 0

Slight disturbance, 

many trash present 

Transect 9
N 13◦ 24’ 43.4”      

E 121◦ 09’24.7”
64% 7.25 m 0

Slight disturbance, 

many trash present 

Transect 10
N 13◦ 24’ 43.7”    

E 121◦ 09’24.9”
22% 5.07 m 0

Slight disturbance, 

many trash present 

Transect 11
N 13◦ 24’ 44.0”      

E 121◦ 09’25.0”
42.77% 10.29 m 0

Slight disturbance, 

many trash present 

Transect 12
N 13◦ 24’ 44.3”    

E 121◦ 09’24.8”
22% 6.23 m 0

Slight disturbance, 

many trash present 

Transect 13
N 13◦ 24’ 44.6”    

E 121◦ 09’24.8”
79.48% 11.75 m 0

Slight disturbance, 

many trash present 

Transect 14
N 13◦ 24’ 44.8”    

E 121◦ 09’24.9”
12% 9 0

Slight disturbance, 

many trash present 

Transect 15
N 13◦ 24’ 45.0”      

E 121◦ 09’24.6”
65% 8.29 m 0

Slight disturbance, 

many trash present 

Transect 16
N 13◦ 24’ 45.1”      

E 121◦ 09’24.8”
81.40% 7.83 m 0

Slight disturbance, 

many trash present 

Transect 17
N 13◦ 24’ 45.5”    

E 121◦ 09’24.9”
85% 7.67 m 0

Slight disturbance, 

many trash present 

Transect 18
N 13◦ 24’ 45.6”      

E 121◦ 09’24.5”
60.28% 8.2 m 0

Slight disturbance, 

many trash present 

Transect 19
N 13◦ 24’ 45.9”    

E 121◦ 09’25.1”
64% 8.04 m 0

Slight disturbance, 

many trash present 

Transect 20
N 13◦ 24’ 46.0”    

E 121◦ 09’25.0”
82% 9.07 m 0

Slight disturbance, 

many trash present 

54.26% 9 0.60

Balite, Calapan City
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The overall site condition of Balite is good considering the average height of the trees which is 9 m, percent crown 

cover 54.26 %, and the total regeneration per m2 is 0.60. The mangrove forest in Balite has an indication of slight 

disturbance and many trashes presents.   

Table 10. Demographic profile of the residents in Balite, Calapan City 

Level of involvement of Mangrove Watcher Number of Respondents 

Active Mangrove Watcher 9 

Passive Mangrove Watcher 3 

New Mangrove Watcher 2 

Not yet involved  6 

 20 

Table 11. Level of involvement of mangrove watcher in Balite, Calapan City 

 I’m an 

expert 

I have a good 

understanding 

I have some 

knowledge 

but could 

know more 

I know a 

little bit 

No 

knowledge 

TOTAL 

Mangrove 

habitats 

   2 4 3 8 3 20 

Your local 

mangrove habitat 

2 3 4 9 2 20 

The local 

mangrove species 

1 2 5 5 7 20 

The issues that 

threaten your 

local mangroves 

2 4 7 2 5 20 

Your local 

waterways 

2 1 7 8 2 20 

Table 12. Level of awareness of the residents regarding their mangrove forest in Balite, Calapan City 

 Very Important Important Not important N/A TOTAL 

Aesthetic (visual appeal) 5 15 0 0 20 

Fish habitat 15 5 0 0 20 

Recreational value 1 16 3 0 20 

Shoreline protection 

(erosion/storm surges) 

19 1 0 0 20 

Source of Wood/fuel/buiding 

materials 

4 3 5 8 20 

Supporting offshore & near 

shore fisheries production 

15 5 0 0 20 

Water quality maintenance 12 7 0 1 20 

Wildlife habitat 9 8 2 1 20 

Table 13. Mangrove ecosystem services to the residents in Balite, Calapan City 

 Very 

Healthy 

Healthy Average Unhealthy Very 

unhealthy 

Don’t 

know 

TOTAL 

Mangrove 

Health 

1 9 9 0 0 1 20 
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 Excellent Adequate Could be 

better 

Not very 

well 

managed 

No management TOTAL 

Level of 

Mangrove 

Management 

1 14 4 0 1 20 

Table 14. Level of mangrove health and local management from the residents in Balite, Calapan City 

Suggested Conservation Program to the barangay Number of Respondents that agree with the 

activity 

o Community Education  6 

o Educating local government  5 

o Bigger penalties for damage  7 

o Long-term monitoring programs  5 

o Restoration and Rehabilitation programs  17 

o Mangrove Planting  16 

o More locally specific research  4 

o Community Engagement  14 

o Mangroves do not require any more 

protection 

0 

Table 15. Suggested conservation program in Balite, Calapan City 

The demographic profile of the respondents of barangay Balite are educators, students, fisherman, local business 

owner, long term resident and barangay officials. The level of involvement with Mangrove Watch in the barangay is 

nine for active, three for passive, two for new mangrove watcher and six are not yet involved. In terms of level of 

awareness majority of the residents answered that they know a little about their local mangrove habitat and the local 

mangrove species in their barangay. The highest rate of mangrove ecosystem services for this barangay is fish habitat, 

shoreline protection and supporting offshore and near shore fisheries production. In terms of the level of mangrove 

management and health there is an average and adequate results. For the conservation program the residents suggested 

that the barangay should prioritize a restoration and rehabilitation program and mangrove planting to improve their 

mangrove forest. 
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Table 16. Results of criteria in categorizing the health of mangrove forest in Mahal na Pangalan 

Site Name GPS location
Percent Crown 

Cover

Average 

Height

Total 

Regeneration 

per m2

Site 

Condition
Other observations

Transect 1 
N 13◦ 24’ 32.9”    

E 121◦ 09’00.5”
41.50% 11.08 m 0.67

Slight disturbance, 

many trash present, 

seedlings are planted

Transect 2
N 13◦ 24’ 33.3”    

E 121◦ 09’00.6”
8.17% 10.15 m 3.33

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 3
N 13◦ 24’ 33.6”    

E 121◦ 09’00.6”
30.60% 10.1 m 0

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 4
N 13◦ 24’ 34.1”    

E 121◦ 09’00.3”
50.54% 10.57 m 0

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 5
N 13◦ 24’ 34.4”    

E 121◦ 09’00.5”
27.72% 10.48 m 0

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 6
N 13◦ 24’ 34.7”    

E 121◦ 09’00.5”
38.10% 14.27 m 3

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 7
N 13◦ 24’ 35.0”    

E 121◦ 09’00.5”
18.40% 12.45 m 0

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 8
N 13◦ 24’ 35.2”    

E 121◦ 09’00.6”
20.40% 10.04 m 0

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 9
N 13◦ 24’ 35.6”    

E 121◦ 09’00.6”
92.88% 8.08 m 0

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 10
N 13◦ 24’ 35.0”    

E 121◦ 09’00.9”
14.96% 12.57 m 4

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 11
N 13◦ 24’ 35.2”    

E 121◦ 09’00.3”
92.35% 12.6 m 5

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 12
N 13◦ 24’ 35.0”    

E 121◦ 09’09.8”
47.52% 11.94m 0

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 13
N 13◦ 24’ 34.6”    

E 121◦ 09’09.9”
22.56% 11.19 m 0

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 14
N 13◦ 24’ 34.5”    

E 121◦ 09’09.5”
43.78% 11.38m 0

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 15
N 13◦ 24’ 33.9”    

E 121◦ 09’09.5”
20.46% 9.44m 6.33

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 16
N 13◦ 24’ 33.6”    

E 121◦ 09’09.4”
76.64% 12.88m 9.33

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 17
N 13◦ 24’ 33.3”    

E 121◦ 09’09.3”
21.30% 9.83m 9.33

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 18
N 13◦ 24’ 32.9”    

E 121◦ 09’09.3”
34.51% 10.27m 0

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 19
N 13◦ 24’ 32.7”    

E 121◦ 09’09.2”
70.38% 10.37m 7.67

Slight disturbance, few 

trash present, seedlings 

are planted

Transect 20
N 13◦ 24’ 32.3”    

E 121◦ 09’09.1”
57.68% 12.13m 0

Slight disturbance, few 

trash present, seedlings 

are planted

41.52% 11.09 2.4

Mahal na Pangalan, Calapan City
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The overall site condition of Mahal na Pangalan is good considering the average height of the trees which is 11.09 m, 

percent crown cover 41.52 %, and total regeneration per m2 is 2.4. The mangrove forest in Mahal na Pangalan has an 

indication of slight disturbance, few trash present and seedlings of Rhizoporaceae are planted.   

Level of involvement of Mangrove Watcher Number of Respondents 

Active Mangrove Watcher 0 

Passive Mangrove Watcher 7 

New Mangrove Watcher 9 

Not yet involved  4 

 20 

Table 17. Level of involvement of mangrove watcher in Mahal na Pangalan 

 I’m an 

expert 

I have a good 

understanding 

I have some 

knowledge 

but could 

know more 

I know a 

little bit 

No 

knowledge 

TOTAL 

Mangrove 

habitats 

    0 2 7 10 1 20 

Your local 

mangrove habitat 

1 0 9 8 2 20 

The local 

mangrove species 

0 0 5 10 5 20 

The issues that 

threaten your 

local mangroves 

0 5 10 5 0 20 

Your local 

waterways 

0 0 11 9 0 20 

Table 18. Level of awareness of the residents regarding their mangrove forest in Mahal na Pangalan 

 Very Important Important Not important N/A TOTAL 

Aesthetic (visual appeal) 5 15 0 0 20 

Fish habitat 8 12 0 0 20 

Recreational value 0 10 10 0 20 

Shoreline protection 

(erosion/storm surges) 

12 8 0 0 20 

Source of Wood/fuel/buiding 

materials 

0 8 10 2 20 

Supporting offshore & near 

shore fisheries production 

5 15 0 0 20 

Water quality maintenance 1 0 19 0 20 

Wildlife habitat 5 13 2 0 20 

Table 19. Mangrove ecosystem services to the residents in Mahal na Pangalan 

 Very 

Healthy 

Healthy Average Unhealthy Very 

unhealthy 

Don’t 

know 

TOTAL 

Mangrove 

Health 

5 12 3 0 0 0 20 

 Excellent Adequate Could be 

better 

Not very 

well 

managed 

No management TOTAL 
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Level of 

Mangrove 

Management 

4 14 2 0 0 20 

Table 20. Level of mangrove health and local management from the residents in Mahal na Pangalan 

Suggested Conservation Program to the barangay Number of Respondents that agree with the 

activity 

o Community Education  6 

o Educating local government  2 

o Bigger penalties for damage  5 

o Long-term monitoring programs  8 

o Restoration and Rehabilitation programs  7 

o Mangrove Planting  5 

o More locally specific research  6 

o Community Engagement  2 

o Mangroves do not require any more 

protection 

0 

Table 21. Suggested conservation program in Mahal na Pangalan 

The demographic profile of the respondents of barangay Mahal na Pangalan is comprised of students, fisherman, local 

business owner, long term resident, concerned citizen and barangay officials. The level of involvement with Mangrove 

Watch in the barangay is zero for active, seven for passive, nine for new mangrove watcher and four are not yet 

involved. In terms of level of awareness majority of the residents answered that they know a little about their local 

mangrove habitat and have some knowledge about the local mangrove species in their barangay. The highest rate of 

mangrove ecosystem services for this barangay is shoreline protection, aesthetic and supporting offshore and near 

shore fisheries production. Most of the residents answered that their mangrove forest is healthy and adequate result 

for the level of mangrove management. For the conservation program the residents suggested that the barangay should 

prioritize a restoration and rehabilitation program and long-term monitoring of this project to improve their mangrove 

forest. 
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Table 22. Results of criteria in categorizing the health of mangrove forest in Nagiba  

Site Name GPS location
Percent Crown 

Cover

Average 

Height

Total 

Regeneratio

n per m2

Site 

Condition
Other observations

Transect 1 
N 13◦ 20’ 49.1”    

E 121◦ 16’33.9”
28.70% 6.28 m 0

Slight disturbance, 

few cuttings

Transect 2
N 13◦ 20’ 49.2”    

E 121◦ 16’31.9”
35.88% 9.75 m 0

Slight disturbance, 

few cuttings

Transect 3
N 13◦ 20’ 49.2”    

E 121◦ 16’36.3”
91.25% 11m 1

Slight disturbance, 

few cuttings

Transect 4
N 13◦ 20’ 49.4”    

E 121◦ 16’33.2”
26.51% 5.96 m 2

Slight disturbance, 

few cuttings

Transect 5
N 13◦ 20’ 49.5”    

E 121◦ 16’32.6”
35.20% 6.94 m 3.33

Slight disturbance, 

few cuttings

Transect 6
N 13◦ 20’ 49.9”    

E 121◦ 16’31.4”
49.41% 10.1 m 7.67

Slight disturbance, 

few cuttings

Transect 7
N 13◦ 20’ 50.2”    

E 121◦ 16’31.9”
36.21% 6.5 m 1

Slight disturbance, 

few cuttings

Transect 8
N 13◦ 20’ 50.6”    

E 121◦ 16’31.8”
62.10% 6.7 m 0

Slight disturbance, 

few cuttings

Transect 9
N 13◦ 20’ 50.8”    

E 121◦ 16’31.3”
66.36% 10.5 m 3

Slight disturbance, 

few cuttings

Transect 10
N 13◦ 20’ 51.2”    

E 121◦ 16’31.0”
41.50% 7.18 m 0

Slight disturbance, 

few cuttings

Transect 11
N 13◦ 20’ 51.3”    

E 121◦ 16’30.5”
88.36% 7.75 m 10.67

Slight disturbance, 

few cuttings

Transect 12
N 13◦ 20’ 51.4”    

E 121◦ 16’32.1”
92.35% 11.9m 0

Slight disturbance, 

few cuttings

Transect 13
N 13◦ 20’ 52.3”    

E 121◦ 16’30.4”
76.68% 12.53m 2.67

Slight disturbance, 

few cuttings

Transect 14
N 13◦ 20’ 52.5”    

E 121◦ 16’30.3”
50.64% 7.2m 7.67

Slight disturbance, 

few cuttings

Transect 15
N 13◦ 20’ 52.5”    

E 121◦ 16’30.8”
44.16% 7.13m 0

Slight disturbance, 

few cuttings

Transect 16
N 13◦ 20’ 54.2”    

E 121◦ 16’30.7”
12.24% 6.05m 7.33

Slight disturbance, 

few cuttings

Transect 17
N 13◦ 20’ 54.6”    

E 121◦ 16’30.6”
37.71% 10m 8.33

Slight disturbance, 

few cuttings

Transect 18
N 13◦ 20’ 54.9”    

E 121◦ 16’30.8”
21.36% 6.69m 6.33

Slight disturbance, 

few cuttings

Transect 19
N 13◦ 20’ 55.2”    

E 121◦ 16’31.2”
92.04% 8.17m 0

Slight disturbance, 

few cuttings

Transect 20
N 13◦ 20’ 56.0”    

E 121◦ 16’31.1”
48.07% 6.92m 0

Slight disturbance, 

few cuttings

51.84% 8.26 3.05

Nagiba 1, Calapan City
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The overall site condition of Nagiba I is excellent considering the average height of the trees which is 8.26 m, percent 

crown cover 51.84 %, and the total regeneration per m2 is 3.05. The mangrove forest in Nagiba I has an indication of 

slight disturbance and few cuttings. This forest has the most diverse number of species and plenty of seedlings and 

saplings. The surroundings of the forest are clean and free from waste materials. 

 

Level of involvement of Mangrove Watcher Number of Respondents 

Active Mangrove Watcher 8 

Passive Mangrove Watcher 2 

New Mangrove Watcher 3 

Not yet involved  7 

TOTAL 20 

Table 23. Level of involvement of mangrove watcher in Nagiba I 

 I’m an 

expert 

I have a good 

understanding 

I have some 

knowledge 

but could 

know more 

I know a 

little bit 

No 

knowledge 

TOTAL 

Mangrove 

habitats 

   0 3 5 12 0 20 

Your local 

mangrove habitat 

0 4 4 12 0 20 

The local 

mangrove species 

0 2 3 11 4 20 

The issues that 

threaten your 

local mangroves 

0 2 9 9 0 20 

Your local 

waterways 

0 1 4 15 0 20 

Table 24. Level of awareness of the residents regarding their mangrove forest in Nagiba I 

 Very Important Important Not important N/A TOTAL 

Aesthetic (visual appeal) 1 18 1 0 20 

Fish habitat 17 3 0 0 20 

Recreational value 1 16 3 0 20 

Shoreline protection 

(erosion/storm surges) 

15 5 0 0 20 

Source of Wood/fuel/buiding 

materials 

2 15 3 0 20 

Supporting offshore & near 

shore fisheries production 

17 3 0 0 20 

Water quality maintenance 10 10 0 0 20 

Wildlife habitat 10 10 0 0 20 

Table 25. Mangrove ecosystem services to the residents in Nagiba I 

 Very 

Healthy 

Healthy Average Unhealthy Very 

unhealthy 

Don’t 

know 

TOTAL 

Mangrove 

Health 

10 8 2 0 0 0 20 
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 Excellent Adequate Could be 

better 

Not very 

well 

managed 

No management TOTAL 

Level of 

Mangrove 

Management 

6 12 1 1 0 20 

Table 26. Level of mangrove health and local management from the residents in Nagiba I 

Suggested Conservation Program to the barangay Number of Respondents that agree with the 

activity 

o Community Education  11 

o Educating local government  15 

o Bigger penalties for damage  9 

o Long-term monitoring programs  16 

o Restoration and Rehabilitation programs  18 

o Mangrove Planting  17 

o More locally specific research  16 

o Community Engagement  17 

o Mangroves do not require any more 

protection 

0 

Table 27. Suggested conservation program in Nagiba I 

The demographic profile of the respondents of barangay Nagiba I is consisted of students, fisherman, long term 

resident, concerned citizen and barangay officials. The level of involvement with Mangrove Watch in the barangay is 

eight for active, two for passive, three for new mangrove watcher and seven are not yet involved. In terms of the level 

of awareness majority of the residents answered that they know a little about their local mangrove habitat and local 

mangrove species in their barangay. There are few houses present in this area. The highest rate of mangrove ecosystem 

services for this barangay include fish habitat, shoreline protection, and supporting offshore and near shore fisheries 

production. Most of the residents answered that their mangrove forest is very healthy and adequate result for the level 

of mangrove management. For the conservation program the residents suggested that the barangay should prioritize a 

restoration and rehabilitation program and long-term monitoring of this project to improve their mangrove forest. They 

also suggested the community engagement in maintaining the good condition of the forest and more locally specific 

research that will focus on providing an information regarding the type of species present in their area.  
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Table 28. Results of criteria in categorizing the health of mangrove forest in Silonay 

Site Name GPS location
Percent Crown 

Cover

Average 

Height

Total 

Regeneration per 

m2

Site Condition Other observations

Transect 1 
N 13◦ 24’ 02.9”    

E 121◦ 13’ 35.5”
91.84% 5.46 m 2

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 2
N 13◦ 24’ 03.5”    

E 121◦ 13’28.5”
29.04% 7m 3.33

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 3
N 13◦ 24’ 04.0”    

E 121◦ 13’28.5”
24.30% 9m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 4
N 13◦ 24’ 04.1”    

E 121◦ 13’28.6”
35.10% 8.09m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 5
N 13◦ 24’ 04.2”    

E 121◦ 13’28.7”
17.76% 11.99m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 6
N 13◦ 24’ 04.2”    

E 121◦ 13’28.7”
29.04% 7.76m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 7
N 13◦ 24’ 04.3”    

E 121◦ 13’28.3”
18.45% 10.68m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 8
N 13◦ 24’ 04.5”    

E 121◦ 13’28.9”
25.90% 7.76m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 9
N 13◦ 24’ 05.6”    

E 121◦ 13’30.4”
38.70% 5.17m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 10
N 13◦ 24’ 05.9”    

E 121◦ 13’30.5”
90.72% 4.17m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 11

N 13◦ 24’ 6.1”      

E 121◦ 

13’13.01”

92.40% 7.42m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 12
N 13◦ 24’ 06.5”    

E 121◦ 13’30.7”
39.34% 7.05m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 13
N 13◦ 24’ 10.2”    

E 121◦ 13’30.7”
17.50% 11.64m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 14
N 13◦ 24’ 10.5”    

E 121◦ 13’30.8”
32.10% 11.56m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 15
N 13◦ 24’10.8”     

E 121◦ 13’31.0”
20.64% 11.33m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 16
N 13◦ 24’ 10.9”    

E 121◦ 13’31.2”
14.28% 10.54m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 17
N 13◦ 24’ 11.3”    

E 121◦ 13’31.1”
38.56% 9.91m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 18
N 13◦ 24’ 11.6”    

E 121◦ 13’31.4”
28.65% 12.6m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 19
N 13◦ 24’ 12.2”    

E 121◦ 13’31.7”
34.08% 8.55m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

Transect 20
N 13◦ 24’ 12.4”    

E 121◦ 13’31.9”
42.12% 10.36m 0

Slight disturbance, few 

cuttings, seedlings are 

planted

38.03% 8.9 0.2665

Silonay Mangrove and Conservation Ecopark
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The overall site condition of Silonay is good considering the average height of the trees which is 8.9 m, percent crown 

cover 38.03 %, and the total regeneration per m2 is 0.3. The mangrove forest in Silonay has an indication of slight 

disturbance, few cuttings and seedlings of Rhizoporaceae are planted. The forest of Silonay is quite unique due to the 

presence of almost monospecific stands of Sonneratia alba.  

Level of involvement of Mangrove Watcher Number of Respondents 

Active Mangrove Watcher 14 

Passive Mangrove Watcher 2 

New Mangrove Watcher 1 

Not yet involved  3 

 20 

Table 29. Level of involvement of mangrove watcher in Silonay, Calapan City 

 

 I’m an 

expert 

I have a good 

understanding 

I have some 

knowledge 

but could 

know more 

I know a 

little bit 

No 

knowledge 

TOTAL 

Mangrove 

habitats 

   1 11 2 6 0 20 

Your local 

mangrove habitat 

2 11 3 4 0 20 

The local 

mangrove species 

5 8 5 2 0 20 

The issues that 

threaten your 

local mangroves 

6 9 2 2 1 20 

Your local 

waterways 

3 10 3 4 0 20 

Table 30. Level of awareness of the residents regarding their mangrove forest in Silonay, Calapan City 

 Very Important Important Not important N/A TOTAL 

Aesthetic (visual appeal) 4 16 0 0 20 

Fish habitat 19 1 0 0 20 

Recreational value 3 16 1 0 20 

Shoreline protection 

(erosion/storm surges) 

18 1 0 0 20 

Source of Wood/fuel/buiding 

materials 

0 1 5 14 20 

Supporting offshore & near 

shore fisheries production 

16 4 0 0 20 

Water quality maintenance 15 6 0 0 20 

Wildlife habitat 13 7 0 0 20 

Table 31. Mangrove ecosystem services to the residents in Silonay, Calapan City 

 Very 

Healthy 

Healthy Average Unhealthy Very 

unhealthy 

Don’t 

know 

TOTAL 

Mangrove 

Health 

8 12 0 0 0 0 20 
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 Excellent Adequate Could be 

better 

Not very 

well 

managed 

No management TOTAL 

Level of 

Mangrove 

Management 

9 11 0 0 0 20 

Table 32. Level of mangrove health and local management from the residents in Silonay, Calapan City 

Suggested Conservation Program to the barangay Number of Respondents that agree with the 

activity 

o Community Education  12 

o Educating local government  13 

o Bigger penalties for damage  20 

o Long-term monitoring programs  13 

o Restoration and Rehabilitation programs  20 

o Mangrove Planting  20 

o More locally specific research  12 

o Community Engagement  15 

o Mangroves do not require any more 

protection 

0 

Table 33. Suggested conservation program in Silonay, Calapan City 

The demographic profile of the respondents of barangay Silonay is consisted of students, fisherman, long term 

resident, retiree, concerned citizen and barangay officials. The level of involvement with Mangrove Watch in the 

barangay is fourteen for active, two for passive, one for new mangrove watcher and three are not yet involved.  As a 

marine protected area most of the residents earn an income or livelihood as a member of Samahan ng Nagkakaisang 

Pamayanan ng Silonay (SMP) or Bantay Bakawan. In terms of level of awareness majority of the residents answered 

that they have a good understanding about their local mangrove habitat and local mangrove species in their barangay. 

The highest rate of mangrove ecosystem services for this barangay include fish habitat, shoreline protection, 

supporting offshore and near shore fisheries production and water quality maintenance. Most of the residents answered 

that their mangrove forest is healthy, and it has an adequate result for the level of mangrove management. For the 

conservation program, the residents suggested that the barangay should prioritize a restoration and rehabilitation 

program, more mangrove planting and bigger penalties for damaging or cutting mangroves. They also suggested the 

community engagement in maintaining the good condition of the forest. 
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Table 34. Results of criteria in categorizing the health of mangrove forest in Wawa 

Site Name GPS location
Percent Crown 

Cover

Average 

Height

Total 

Regeneration 

per m2

Site 

Condition
Other observations

Transect 1 
N 13◦ 24’ 31.1”    

E 121◦ 08’38.2”
11.55% 6.45 m 2

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 2
N 13◦ 24’ 31.6”    

E 121◦ 08’38.2”
26.03% 6.21 m 3

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 3
N 13◦ 24’ 31.9”    

E 121◦ 08’38.1”
35.77% 6.04 m 0

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 4
N 13◦ 24’ 31.6”    

E 121◦ 08’37.5”
47.31% 6.50 m 0.67

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 5
N 13◦ 24’ 31.4”    

E 121◦ 08’37.3”
22.14% 5.66 m 1.33

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 6
N 13◦ 24’ 31.1”    

E 121◦ 08’37.0”
51.20% 6.09 m 0

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 7
N 13◦ 24’ 30.9”    

E 121◦ 08’36.8”
41.75% 5.88 m 0

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 8
N 13◦ 24’ 31.9”    

E 121◦ 08’41.5”
29.34% 6.35 m 5.33

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 9
N 13◦ 24’ 31.7”    

E 121◦ 08’41.9”
93.60% 6.9 m 1

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 10
N 13◦ 24’ 30.8”    

E 121◦ 08’37.6”
53.76% 6.15 m 2

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 11
N 13◦ 24’ 30.5”    

E 121◦ 08’37.4”
58.76% 6.36 m 1.67

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 12
N 13◦ 24’ 30.4”    

E 121◦ 08’36.9”
41.40% 6.31 m 3.33

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 13
N 13◦ 24’ 30.3”    

E 121◦ 08’36.8”
30.09% 6.24 m 0

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 14
N 13◦ 24’ 30.2”    

E 121◦ 08’36.5”
55.44% 6.04 m 1.33

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 15
N 13◦ 24’ 30.0”    

E 121◦ 08’36.4”
59.88% 6.2 m 0

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 16
N 13◦ 24’ 29.7”    

E 121◦ 08’36.1”
11.00% 6.01 m 0

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 17
N 13◦ 24’ 29.5”    

E 121◦ 08’35.8”
64.80% 6.19 m 1.33

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 18
N 13◦ 24’ 29.2”    

E 121◦ 08’35.7”
16.15% 6.17 m 4.33

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 19
N 13◦ 24’ 29.0”    

E 121◦ 08’35.4”
19.09% 6.22 m 0

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

Transect 20
N 13◦ 24’ 28.9”    

E 121◦ 08’34.9”
88.44% 6.07 m 0

Slight disturbance, 

few/noticeable cuttings, 

seedlings are planted

42.88% 6.21 1.366

Wawa, Calapan City
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The overall site condition of Wawa is good considering the average height of the trees which is 6.21 m percent crown 

covers 42.88 %, and the total regeneration per m2 is 1.4. The mangrove forest in Silonay has an indication of slight 

disturbance, few/noticeable cuttings and seedlings of Rhizoporaceae are planted.  

Level of involvement of Mangrove Watcher Number of Respondents 

Active Mangrove Watcher 5 

Passive Mangrove Watcher 5 

New Mangrove Watcher 5 

Not yet involved  5 

 20 

Table 35. Level of involvement of mangrove watcher in Wawa, Calapan City 

 I’m an 

expert 

I have a good 

understanding 

I have some 

knowledge 

but could 

know more 

I know a 

little bit 

No 

knowledge 

TOTAL 

Mangrove 

habitats 

   0 2 8 10 0 20 

Your local 

mangrove habitat 

1 2 7 8 2 20 

The local 

mangrove species 

0 1 8 8 3 20 

The issues that 

threaten your 

local mangroves 

0 5 6 9 0 20 

Your local 

waterways 

0 5 8 6 1 20 

Table 36. Level of awareness of the residents regarding their mangrove forest in Wawa, Calapan City 

 Very Important Important Not important N/A TOTAL 

Aesthetic (visual appeal) 7 13 0 0 20 

Fish habitat 18 2 0 0 20 

Recreational value 1 12 7 0 20 

Shoreline protection 

(erosion/storm surges) 

19 1 0 0 20 

Source of Wood/fuel/buiding 

materials 

2 3 6 9 20 

Supporting offshore & near 

shore fisheries production 

18 2 0 0 20 

Water quality maintenance 16 4 0 0 20 

Wildlife habitat 12 6 0 2 20 

Table 37. Mangrove ecosystem services to the residents in Wawa, Calapan City 

 Very 

Healthy 

Healthy Average Unhealthy Very 

unhealthy 

Don’t 

know 

TOTAL 

Mangrove 

Health 

0 7 13 0 0 0 20 

 Excellent Adequate Could be 

better 

Not very 

well 

managed 

No management TOTAL 
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Level of 

Mangrove 

Management 

4 15 1 0 0 20 

Table 38. Level of mangrove health and local management from the residents in Wawa, Calapan City 

Suggested Conservation Program to the barangay Number of Respondents that agree with the 

activity 

o Community Education  9 

o Educating local government  10 

o Bigger penalties for damage  9 

o Long-term monitoring programs  12 

o Restoration and Rehabilitation programs  19 

o Mangrove Planting  14 

o More locally specific research  10 

o Community Engagement  11 

o Mangroves do not require any more 

protection 

0 

Table 39. Suggested conservation program in Wawa, Calapan City 

The demographic profile of the respondents of barangay Wawa is consist of students, fisherman, local business owner, 

long term resident, retiree, concerned citizen and barangay officials. The level of involvement with Mangrove Watch 

in the barangay is five for active, five for passive, five for new mangrove watcher and 5 are not yet involved. In terms 

of level of awareness majority of the residents answered that they know a little about their local mangrove habitat and 

local mangrove species in their barangay. The highest rate of mangrove ecosystem services for this barangay include 

fish habitat, shoreline protection, and supporting offshore and near shore fisheries production. Most of the residents 

answered that the health of the mangrove forest is average, and it has adequate result for the level of mangrove 

management. For the conservation program the residents suggested that the barangay should prioritize a restoration 

and rehabilitation program, and mangrove planting. Wawa is under the rehabilitation program of Divine Word College 

of Calapan Community Extension Service. 

 

SUMMARY OF FINDINGS  

The vegetation classifications of mangrove forest as to environmental classifications in terms of soil pH in different 

location was almost the same in four mangrove forest and they are mildly alkaline and only one of them is neutral 

while in soil texture and N, P, K the results varied from one areas to another. The atmospheric pressure in five areas 

of Balite, Mahal na Pangalan, Nagiba I, Silonay and Wawa were the same according to the data given by PAGASA.  

The vegetation classifications of mangrove forest as to physiognomic characteristics Avicenniaceae family had the 

highest number of species, followed by Sonneratiaceae, Rhizophoraceae, Combretaceae, Meliaceae and Rubiaceae. 

The value qualified the abundance of the mangrove forest in different study plots. Nagiba I had the most diverse 

mangrove forest and Silonay is considered as the less diverse forest among the five areas in Simpson’s Index of 

Diversity. The vegetation classifications of mangrove forest as to species characteristics Silonay had the highest 

number of timber size trees, followed by Mahal na Pangalan, Wawa, Balite and Nagiba I. For the pole size trees Wawa 
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had the highest number followed by Silonay, Mahal na Pangalan, Balite and Nagiba I. In terms of regeneration Nagiba 

I had the highest number of seedlings and saplings. The overall conservation status of the five study areas was good 

based on the criteria of categorizing the health of the mangrove forest. The proposed activities or projects for mangrove 

conservation was to conduct environmental forums, symposium, and trainings for community education about 

mangrove species and its importance.  

CONCLUSIONS 

In view of the foregoing findings, the following conclusions are made. Different environmental factors affect the 

actual tree composition and structure in mangrove forest. The soil composition affects tree structure primarily due to 

the change in availability of essential elements such as Nitrogen (N), Phosphorus (P) and Potassium (K). The 

importance of both pH for tree composition and structure of mangroves should have been emphasized in restoring the 

mangrove habitat. The result of atmospheric pressure will not affect the result of the study about mangrove forest 

since the location of this areas can be found in lower latitude places. Environmental classification, physiognomic 

characteristics and vegetation classification are significant in the restoration and protection of the mangrove forest. 

Mangrove vegetation analysis is important to identify the proper species that should be planted considering the 

appropriateness of the vegetation classification. There is a difference in vegetation classification in five mangrove 

areas. The overall conservation status of the five study areas is good based on the criteria of categorizing the health of 

the mangrove forest, but there is a need for more improvement and information dissemination about local mangroves 

found in different areas and follow up activities after planting the seedling to maintain the health of the forest. Priority 

is needed for the recovery to manage and maintain the succeeding populations of the mangrove forest by involving 

the community in these activities together with the government, NGO’s and different organizations that will focus on 

the sustainability of the said areas. 
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