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Participatory Resource and Socio-economic Assessment (PRSA) 
Monitoring of Lianga, Hinatuan and Bislig Bays of Surigao del Sur 

 

Executive Summary 

 

Lianga, Hinatuan and  Bislig Bays of Surigao del Sur play a central role in the livelihood of 

coastal municipalities and barangays in the area. These bays are famous for their rich and diverse 

coastal resources and beautiful beaches, which are threatened to be damaged by increased tourism 

activities and other human intrusions. Hence, the FishCORAL project came into perception as a 

response to providing alternative and sustainable livelihood to fisherfolks in the areas. A rapid 

assessment of the resources is necessary to determine status of the community and its coastal 

resources, so that appropriate action can be done. 

Lianga Bay and its resources are shared by the seven municipalities: Tago, Bayabas, Cagwait, 

Marihatag, San Agustin, Lianga and Barobo, all located at the center of the Province of Surigao del Sur.  

The bay has extensive mangrove forest and seagrass beds.  Hinatuan Bay, famous for Enchanted River, 

has small islands that dot the seascape, palm fronds and blue-gray panorama is within the Municipality 

of Hinatuan. It has marine protected area stretching some 360 square kilometres covering areas with 

mangroves, endangered dugong and turtle nesting sites.  Bislig Bay, on the other hand, is surrounded 

by natural forest and industrial tree plantations that extend from Bislig City until the Municipality of 

Lingig. Bislig is a vibrant city geared towards producing agricultural and aquamarine products and 

becoming a leading eco-tourism destination in South-eastern Philippines.  

This report present the highlights of the PRSA project conducted in a participatory manner 

with the local stakeholders, BFAR personnel  and FishCORAL project staff from October 2017 to March 

2018 covering the three bays of Surigao del Sur.   The project has four components as follows: Aquatic 

ecology and coastal habitats assessment (Task 1),  Coastal fisheries assessment (Task 2), Water quality 

assessment (Task 3), and Socio-economics and policy/institutional characterization (Task 4).  The 

project followed standard protocols in the assessment covering different sites in the three bays 

representing all nine municipalities and one city. All sampling stations were geo-referenced for future 

monitoring.  Local community partners were also trained on standard protocols for ecological 

assessment for capacity-building and to build linkages and mutual trust among the stakeholders.   

 

Coastal Habitats: Coral reef, sanctuaries and artificial reefs 

Broad scale examination using manta tow survey indicated reef sites are “fair” and “good” 

status (50-74.9% live coral cover) with over 30% dead coral cover. Detailed examination using a 

combination of point intercept technique and photo transect survey method indicated live coral cover 

(less than 50% and 25% live coral cover, respectively).  Live coral cover in all sites is largely composed 

of non-Acropora species of massive and branching forms of the genus Porites.  A total of 37 genera of 

live coral were observed from different sites of Lianga Bay, Hinatuan Bay and Bislig Bay.  Fish Visual 

Census obtained a total of 180 reef fish species variably distributed (i.e., 27 to 70 reef fish species and 

30 fish families) among different sites of the three bays.  Majority of the sites are relatively low in 
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species richness (27-47 species) except with that of Arangasa Island with 70 reef fish species 

categorically classified as moderate.  Fish abundance varied between sites with  highest in Arangasa 

Island (1148 fish per 1000 m2).  Majority of the sites have generally low reef fish biomass (less than 10 

kg per 1000 m2) except in Ganayon (85 kg per 1000 m2), and in Arangasa Island (32.93 kg per 1000 

m2).  The sites with higher fish biomass were largely  contributed by the fish families of commercially 

important species such as Acanthuridae, Caesionidae, Scaridae, Holocentridae and Lutjanidae. Fish 

size ranged from 3 - 90 cm in total lengths, of which large portion of the reef fish in the sites were 

observed relatively small measuring 10 cm or less in lengths. 

Assessment of the concrete artificial reef module in Lactudan, Cagwait employing benthic visual 

survey revealed a very low live coral cover (Porites sp., 0.5%) of the encrusting non-Acropora species. 

High abiotic cover (silt, 90%) and some 8.95% of ascidians, soft corals, sponge and algae were also 

recorded. Ascidians were the most abundant among benthos that settled on the concrete cubes. On 

the other hand, Fish Stationary Plot survey indicated that the artificial structure has become an 

aggregating habitat for some 10 reef fishes belonging to 6 fish species with total biomass of 44.72 

g/m2. 

 

Coastal habitats:  Seagrass, seaweeds and mangroves 

Status of the seagrass, seaweeds and mangrove ecosystems in the 3 bays were surveyed 

following standard protocols together with the local partners.  Transect-quadrat was used for the 

seagrass, together with belt transect for the associated invertebrates, while mangrove assessment 

used the transect plot measuring 10 m x 10 m.   A total of 8 species of seagrasses were recorded in 12 

sampling sites, dominated by Thalassia hemprichii, Cymodocea rotundata and Enhalus acoroides.  

Seagrass cover ranged from 41.83% in Brgy.  Lawigan of Bislig Bay to 83.34% in San Agustin of Lianga 

Bay.  A total of 21 species of seaweeds were found, dominated by red algae, while 45 species of 

benthic invertebrates mostly composed of gastropods were recorded.  Many species of mollusks are 

noted being harvested for food source and/or source of income. Some species were even naturally 

cultured particularly in Tago River (e.g., oysters, ark clam, Telescopium telescopium, Polymedosa 

erosa, scallops).  

A total of 19 species of true mangroves were documented in 13 sampling sites.  Rhizophora 

apiculata (Bakhaw lake), Rhizophora mucronata (Bakhaw bae), Sonneratia alba (Pagatpat), Sonneratia 

caseolaris (Pedada), and Nypa fruticans (Nipa) were the dominant species, having occurred in all of 

the surveyed sites.  Mangrove tree density ranged from 1,000 trees/ha in Brgy.  San Juan of Hinatuan 

Bay to 3,750 trees/ha in Marihatag of Lianga Bay contributed primarily by Rhizophora.  Mangrove tree 

basal area ranged from 286,755 cm2/ha in Brgy. Portlamon of Hinatuan Bay to 1,214,429 cm2/ha in 

Brgy. Lawigan of Bislig Bay contributed greatly by Sonneratia.  Sapling density ranged from 150 ind/ha 

in Brgy. Portlamon, Hinatuan to 3,850 ind/ha in San Agustin of Lianga Bay, while mangrove seedling 

ranged from 817 ind/ha in Brgy.  Portlamon of Hinatuan Bay to 13,217 ind/ha in Tago of Lianga Bay.  

Regeneration potential of most mangrove species appeared to be high, having not only significant 

amount of trees but also of young mangrove growth stages (i.e., seedlings and saplings).  

The overall extent of mangroves covering the three surveyed bays in Surigao del Sur was 

estimated from Google Earth images and ground-truth data at 8,320 hectares (Lianga bay – 2,789.3 

ha, Hinatuan bay – 3,507.4 ha, Bislig bay – 2,023.3 ha).  
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Major environmental issues and concerns include cutting of mangrove trees for firewood and 

poles on some easily accessible areas, presence of solid wastes and plastic garbage, unregulated 

harvest of Nypa palms, some cases of unregulated excavation of mangrove substrates used for making 

of pond dikes, on-going cases of mangrove area conversion for aquaculture ponds, presence of some 

abandoned fishponds, and presence of planted mangroves in seagrass beds. Anthropogenic impacts 

can have short to long-term potential impacts to these important ecosystems. The three assessed bays 

showed highly diverse and unique ecosystems of seagrasses and mangroves. Enhancing the ecological 

status of these ecosystems is necessary to maximize and sustain their services.  

 

Coastal Fisheries 

Assessment on the status of fisheries in the bay were conducted using Focus group discussion 

and conduct of semi structured interview with guided questionnaires.   Information revealed that the 

three bays which cover ten municipalities subsisted mostly on municipal fisheries.   The bays provided 

livelihood to 23,177 total fishermen of which, 59.66% were full time fishers and 38.54% part time. A 

total of 14,195 boats operated in the bays comprising 55.22% motorized and 44.78% non-motorized. 

The participants identified 31 types of fishing gears in the bays topped by bottom set gill net, drift gill 

net, simple handline and longline as the five most commonly used gears.  Five major commodities 

including finfishes, mollusks, crustaceans, echinoderms and seaweeds comprised the catches with 

finfishes consisting 80% of the total 126 reported species. Siganus canaliculatus ranked as the most 

frequently caught species, followed by Siganus spinus, Scarus rubroviocaleus, Katsuwonus pelamis, 

and  Lethrinus harak.  High-valued commodities like lobster and mudcrab are harvested at an alarming 

pace.  Catch and income estimates showed that longline fishing provided the highest individual net 

income valued at Php 506.07 among the major gears. Although a couple of seasonal fishing gears like 

tuna long lines and  troll lines which are operated in deep sea fishing yielded a much better individual 

net income of  more than Php 1000.00.  The bays have fourteen fish landing stations/port although 

some of them are not yet operating.  Catch trendlines indicated a declining fishery catches attributed 

to the increasing number of fishermen and illegal fishing.  Other concerns of significant importance 

include weak law enforcement, abandoned marine protected areas, pollution and absence of catch 

monitoring mechanisms among others.   The results indicate that in order to sustain the management 

of the bays, priority actions should focus on; strengthening law enforcement, activate management 

bodies of marine protected areas, restore inactive/abandoned sanctuaries, manage commercially 

important fisheries commodities, create and institutionalize a mechanism to monitor coastal fisheries 

as baseline for comprehensive management interventions and provide alternative livelihood to 

fishers. 

 

Water Quality 

The water quality parameters included in the study are temperature, pH, dissolved oxygen, 

salinity, total suspended solids, nutrients and heavy metals.   Water samples were collected from 

selected stations of both coastal areas and river tributaries.  Selected fish species were also collected 

to test the presence of heavy metals such as mercury, cadmium, lead and nickel.  Some physico-

chemical parameters like temperature, dissolved oxygen and pH were measured in-situ using 

temperature-dissolved oxygen sensors and pH meter while nutrient levels and heavy metal content 

were analysed using Hach field spectrometer and microplasma atomic emission spectrometer, 
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respectively.  Results of the analyses showed varied levels of the water quality parameters.  The 

physical and chemical water properties including temperature, dissolved oxygen, pH, TSS and 

nutrients of the coastal waters of Lianga-Hinatuan-Bislig Bays and their major tributaries showed 

varied concentrations.  Warmer waters were observed in the bays of Bislig and Hinatuan, while colder 

but within the favourable level in Lianga.    Dissolved oxygen, total dissolved solids, cadmium, and lead 

in several areas of the bays exceeded the optimum concentrations of marine and freshwater resources 

set by DENR, but the general condition of the water in the different coastal habitats of the three bays 

are still considered favourable home for various aquatic life forms.   

 

Socio-cultural, Economic and Institutional/ Policy 

The participatory resource and socio-economic assessment of the FishCORAL project intends 

to reduce poverty in poor coastal communities, improve food and nutrition security and increase 

household incomes in the Philippines. Hence, the socio-economic task aims to establish baseline socio-

cultural and economic information and how they relate to and/or impact on coastal resources; identify 

existing and potential livelihood options; and evaluate practicable institutional arrangements for CRM 

planning, implementation, and monitoring in the three bays of Surigao del Sur.  A total of 750 

participants contributed to the information through focus group discussion and household survey. 

Secondary data and key informant interview were also utilized to validate results. It was found out 

that the three bays have similar weather and wave pattern: sunny with calm waves from May to 

October and rainy with strong waves from November to April, at which time fishers need to resort to 

other livelihood, the most common being farming and labor. The area has abundant resources having 

extensive and excellent mangrove cover and good seagrass and coral covers. All municipalities also 

have fishponds, fish pens, tourist spots, and marine protected areas while seaweed farms can be 

found in Lianga, Barobo, Hinatuan and Lingig. Bislig City shows the highest population at 94,535 but 

showed decreasing trend for the last 15 years. The bulk of fishers are found in Hinatuan, where 12% 

of the total population are fishers. All other municipalities only have less than 10%, especially the 

municipality of Tago where only less than 1% of its total population are fishers. Most of the fishers are 

males between 30-60 years old, married, and have 4-7 members in their household. They are mostly 

elementary level and some are high school graduates. All of them own their houses but only 39% own 

a lot, and another 63% own appliances like television and mobile phones. Most of them claimed to be 

earning less than PhP7,700 in fishing and the same amount when they resort to other livelihood in 

times when they cannot fish. This amount is used for food and other expenses like education, health, 

and fuel. Much of their income is spent on food at an estimated PhP6,000 below. All of them said that 

their catch is primarily for sale and 89% said that they set a portion of their catch for consumption. 

The native people in the area are Kamayo and most of the fishers belong to this tribe, who has a 

distinct language but not in practice although some fishers still believe in bloodletting a duck 

whenever they have a new boat. All fishers have access to basic needs like water, public transport, 

health centers, electricity, school, social welfare, garbage collection, and police patrol.  

Institutionally, there are four major stakeholders of the FishCORAL project, namely 1) 

Implementing partners 2) Implementing agencies 3) Support agencies and 4) local community who 

would be affecting or be affected with the planning, implementation and monitoring activity of the 

project. Notably, the Center for Empowerment and Resource Development (CERD), a non-government 

organization that is operating since 1978, has been contributing relevant effort in monitoring 
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association and facilitating the establishment of communities with responsive institutions for 

community-based coastal resource management. Secondary data shows that 9 out of 10 

municipalities have ordinances declaring marine protected areas. At present, municipalities are 

working continually in establishing more marine protected areas (i.e fish sanctuary) in identified 

coastal barangays. Among the ten municipalities, Lianga has been an active recipient of various 

coastal-related projects than other municipalities. BFAR’s supply of fishing materials like fish net and 

nylon is the common project received by fishermen among the municipalities which is known locally 

as the BFAR’s regular project. 7 out of 10 municipalities have Fisherfolk associations in all their coastal 

barangays, while the other three municipalities are working with the association registration and 

revitalization. In terms of membership, all registered members of fisherfolks association are greater 

than the ideal number of members. Additionally, materials for Information, Education, and 

Communication has been observed and documented in almost all municipal offices. 
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General Introduction 
 

FishCORAL project 

The Fisheries, Coastal Resources and Livelihood (FishCORAL) project aims to address the key 

issues that contribute to high poverty incidence among poor coastal communities through sustainable 

management of coastal and fishery resources and community-based livelihood developments. The 

project duration is 5 years, which started on 2016 under the DA-Bureau of Fisheries and Aquatic 

Resources as the leading agency funded by the International Fund for Agricultural Development 

(IFAD). The comprehensive assessment of coastal and fisheries resources and socio-economic 

conditions of target areas is important in achieving the project objective to enhance the socio-

ecological system in sustaining biodiversity and ecosystem services. This is achievable through broad-

scale participatory resource and socio-economic assessment (PRSA). After assessment of the chosen 

communities, the project would introduce programs to boost and/or rehabilitate marine ecosystems, 

improve coastline infrastructure, rebuild fishing communities, and develop alternative livelihoods on 

target communities.  FishCORAL has 11 target bays / gulfs located in 4 regions; Region 5 (Bicol), Region 

8 (Eastern Visayas), Region 13 (Caraga), and Autonomous Region for Muslim Mindanao (ARMM).  The 

Mindanao State University at Naawan was commissioned to conduct the participatory assessment on 

the three bays in Surigao del Sur of the Caraga Region.  

 

 

Map of Surigao del sur showing location of the three bays and the municipalities and city as target 

areas for the project (after FishCORAL project) 
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PRSA 
The Participatory Resource and Socio-economic Assessment (PRSA) aims to  establish baseline 

information on a number of indicators related to the extent and state of coastal resources and social 

and socio-economic conditions and activities - to feed into the FishCORAL project’s monitoring and 

evaluation and MIS so that the impacts of the project can be assessed at the end of the project. It also 

aims to provide information and data that will assist with the FishCORAL projects planning and 

targeting of its work in support to bay-wide CRM plans, strengthening of  organizations supporting 

CRM, habitat rehabilitation, and the establishment of livelihood projects for people’s organization in 

selected barangays 

 

Entry Protocols 
Letters were sent to the municipal mayors introducing MSU-Naawan as the service provider 

for the FishCORAL project, at the same time requesting permission to conduct surveys in their 

respective areas.  Short visit with the mayors and local officials were also done to give a brief overview 

of the project and to introduce some members of the project.  Meeting with the regional Director of 

BFAR-Caraga was held at the Diliman, Quezon City during the inception meeting with IFAD, BFAR  and 

FishCORAL Project Steering Committee. 

 

Capacity building 
The first activity of the project was the conduct of  the three-day training and workshop for 

Participatory Resource and Socio-economic Assessment (PRSA) and Monitoring at Mac Arthur’s Place, 

Britania, San Agustin, Surigao del Sur last October 9-11, 2017.  It aimed to capacitate technical staff of 

BFAR, LGUs and POs within the bay areas of the FishCORAL project on PRSA methods and protocols. 

Participants were selected by BFAR-Caraga based on their capacities and potential contribution to the 

project as local research partners. 

There were a total of 76 participants coming from the 10 municipalities of Surigao del Sur, 

namely: Tago, Bayabas, Cagwait, Marihatag, San Agustin, Lianga, Barobo, Hinatuan, Bislig and Lingig. 

The participants represent BFAR, FishCORAL, LGU, PSPFA, Municipal Fisheries and Aquatic Resources 

Management Council (MFARMC), Agricultural Technologist (AT), Office of the Municipal Agriculture 

(OMAG), Municipal Agriculture and Services Office (MASO), Community Facilitator (CF), Bantay Dagat 

and Fisherfolk Organization.  
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The participants were divided into four groups, accordingly: Coral reef-, Seagrass-Mangrove, 

Coastal Fisheries and Socio-economic to be trained to the different tasks instructed by the terms of 

reference. It was made sure that each group had representative from each organization/sector. Each 

group had at least 11 members in which they would become the local partners as the project starts to 

collect data on fields. The Socio-economic and Coastal Fisheries conducted their initial data gathering 

at the Barangay Hall of Salvacion, San Agustin, Surigao del Sur. The Coral Group conducted their field 

practice at the Marine Sanctuary of Oteiza, San Agustin, Surigao del Sur. Finally, the Seagrass-

Mangrove Group conducted their field practice at Langgam and Asinan, San Agustin, Surigao del Sur. 

Project Implementation 
The implementation of the PRSA monitoring of Lianga-Hinatuan-Bislig Bays is headed by the 

FishCORAL project, with their Community Facilitators assigned in different municipalities. BFAR 

functions as the overall overseer of this project funded by IFAD.   The Mindanao State University at 

Naawan (MSUN) serves as the technical experts to gather the baseline data needed for the 

implementation of the livelihood development eyed by the project. The MSUN Team is divided into 

four (4) tasks: 1. Aquatic Ecology and Coastal Habitat Assessment; 2. Coastal Fisheries Assessment; 3. 

Water Quality Assessment; and 4. Socio-cultural, Economic and Institutional/Policy Characterization. 

These tasks are handled by project/task leaders and project members who are faculty/researchers 

from the University, and are supported by full time research assistants and administrative staff.   

Deliverables of the project were based on the FishCORAL project Terms of References. 

During the PRSA training, the relationship and partnership of MSU Naawan and other agencies 

working together for the project was strengthened.  BFAR, headed by Regional Director Juan D. 

Albaladejo and represented by the Assistance Regional Director Edgardo P. Balambao affirmed their 

all-out support and even send their people to be trained. BFAR also handles the budget for the training 

as capacity building for local partners. 

 

Participants of the PRSA training held at Mac Arthur beach resort, Britania in San Agustin, Surigao 

del Sur on October 9-11, 2017 
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All trips were pre-arranged and the focal persons for communication are the Community 

Facilitators for each municipality. It was agreed that the CFs will help in inviting participants for FGD 

and in conducting household survey. It was also agreed with agricultural officers, bantay dagat and 

representatives from people’s organizations who were trained to support and assist during the 

gathering of data in their respective areas. 

 

Project highlights presentation and validation of results 
A workshop was organized to present the highlights of the PRSA results to the major 

stakeholders for validation.  The activity aims to inform the stakeholders on the current status of their 

resources.  The activity also becomes a venue for the stakeholders to learn and appreciate the 

different methods used in the assessment and how data are best presented; identify and validate data 

and maps generated on the resources and livelihoods; appreciate the significance of participatory 

assessment; and recognize the importance of stakeholder involvement in the future government 

intervention. 

The meeting was well attended by participants representing the different municipalities of the 

3 bays of Surigao del Sur and from BFAR-Caraga and FishCORAL project.  It was held at the Grand 

Palace Hotel in Butuan City hosted by BFAR Caraga. 

 

Group picture of major stakeholders during the project highlights presentation and validation held at 

Grand Palace Hotel, Butuan City on March 6, 2018. 
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Exit Conference 
As part of the project’s obligation to the University,  an exit conference was held at the MSU 

Naawan Function House attended by faculty and students.  The aim is to present highlights of the 

project as part of the awareness program of the University.  The activity is also a venue for faculty and 

students to learn new Research and Development protocols.  Research gaps were also presented as 

potential topics for development of new proposals for both the University researchers and thesis 

topics for students. 

Presentation of PRSA results to major stakeholders represented by LGU officials and BFAR staff.   Posted 

on the walls are the generated maps and project highlights for every municipality for their review and 

validation. 

Group photo during the conduct of exit conference at MSU-Naawan together with faculty, staff and 

students.  Personnel in blue uniform are members of the PRSA project. 
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Task 1.  Aquatic Ecology and Coastal Habitat Assessment 

Coral Reef and Sanctuaries 

Introduction 

Coral reefs locally known as pasig or kapagangan are complex, shallow benthic environments 

that are a product of biological and physical processes. The reef building coral polyps secrete cup-

shaped limestone skeletons with different growth forms, the deposition process being hastened by 

the zooxanthellae which live symbiotically in the coral polyps. The clams, ascidians and calcareous 

algae also contribute to the formation of these underwater structures. Different growth forms and 

substratum formation results in a complex structure of great surface heterogeneity and distinct 

architecture. This complex structure offers a diversity of shapes and sizes of shelter for extremely 

diverse fauna and flora and also ideal breeding and feeding grounds for various organisms. 

Reef structures serve as barriers against storm, waves, and debris, thus, protecting coastal areas 

from erosion and the destruction of property. Coral reefs have remained to be an important fishing 

ground for traditional fisheries and provide a source of income to coastal communities. Relatively 

healthy reefs also provide good opportunities for tourism. The conversion of certain areas of the 

coastal zone into a fish sanctuary has already been proven to be effective in the restoration and 

conservation of natural habitats. Protected areas tend to have increased fish productivity; rapid 

increase in fish biomass would result in spillover of both adult fish and young recruits to the adjacent 

reefs. 

These shallow environments are, however, vulnerable to both natural and man-induced stresses 

that interrupt the reef building process and reduce the ability of the corals to regenerate. Loading of 

fine sediment or silt onto the reefs has both direct and indirect negative effects on corals and other 

benthic organisms. Some fishing practices and uncontrolled harvest of reef resources may also cause 

widespread destruction of the reef habitat and eventually reduce its potential fish production and 

economic value. 

Objectives 

1. To provide estimates of percentage cover of live hard corals, soft corals, dead corals, and other 
substrates/lifeforms; 

2. To determine the species composition and relative abundance of reef fishes; and  

3. To determine the species composition of associated lifeforms. 

 

Methods 

A broad scale coastal reef survey using the Manta Tow reconnaissance technique was conducted 

along the coastal areas (Fig. 1.1) to determine the status of the coastal reef communities, particularly 

those inside established marine sanctuaries (Uychiaoco et al., 2001 and English et al., 1997).   

Observers were towed with a rope and manta board behind a small motorized boat. Tows were carried 

out at constant speed for two minutes (approx. 110-150 m) while the observer views the bottom 

seascape to estimate percent cover of benthic lifeforms and substrate type and other geophysical 

features. Data was recorded on the manta board as categories or integers values (Dahl, 1981). The 

mapper noted the time, tow number and marked GPS coordinates on the map.  
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For detailed benthic lifeform (i.e., the category name for group of plants and animals present in 

the bottom of the coastal area) assessment, a combination Point Intercept Transect (PIT) and Photo-

Transect techniques were conducted. Two 50m transects were laid parallel to the reef edge at depth 

of 3-6m. For the PIT, observers recorded information every 0.25m interval along the transect line using 

plumb line as a guide (Fig. 1.2). For Photo-transect, underwater photos were taken at an interval of 1 

m along the transect line. Underwater photos were digitally processed using Coral Point Count with 

Excel extension (CPCe; Kohler and Gill, 2006) at 10 random points per image. Identification of corals 

and other invertebrates were based on Veron (1993), CoralId software (2000) and Colin and Arneson 

(1995, Fig 1.3). Please see Appendix 2 for the geographic coordinates of surveyed stations 

Associated fish in the reef were assessed using the daytime Fish Visual Census (FVC) described in 

English et al, (1997). Using the same transect for coral assessment, an observer recorded fish species, 

including size estimates and counts within 5m perimeter on both sides of the 50m transect. The fish 

were identified down to species level when possible, using the fish guides of Allen et al. (2003), 

FishBase (2000) and Kuiter and Debelius (2006). For the local participants, fish identification was 

limited to local names.  

The fish biomass were calculated using the formula; W=a • Lb, where W is the computed weight 
(g) of fish per family derived from L, the estimated length (cm) of fish recorded during the dive/survey, 
a the multiplicative factor, b the exponent (b>1).  The specific constants a and b in this study followed 
those from Kulbicki et al. (1993).  The condition of reef fish communities were described using the 
category developed by Aliño (1996) and Hilomen et al. (in press), respectively. 

Associated major invertebrate species were also identified and counted along the same transect, 
particularly for giant clams, sea cucumbers, lobsters, etc.  Photographs were taken for identification 
and documentation purposes. 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Figure 1. 1. Map showing the coral 
reefs/sanctuaries and artificial reef survey 
sites in the different bays of Surigao del Sur. 
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Researcher conducting a day-time Fish Visual 

Census in Arangasa Island, Cagwait, Surigao del Sur 

 

 

The concrete module of artificial reef in the marine 

sanctuary of Lactudan, Cagwait, Surigao del Sur  

 

Patchy distribution of benthic lifeforms in the 

coral reef of Ganayon Marine Sanctuary in 

Lianga, Surigao del Sur 

 
 

The dominant branching Porites species in the 

municipal marine sanctuary of Barobo, Surigao 

del Sur  

 

 

Figure 1. 2.  Photo-documentation of underwater field surveys for coral reef and artificial reefs 
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Figure 1. 3.  Photo-documentation of underwater field surveys and image processing for reef 
assessment using available free software tools 

   

 

 

A diver reeling-in transect line during an 

underwater assessment in the coral reef of 

Portlamon, Hinatuan, Surigao del Sur 

 

 

An image sample of benthos taken during the 

underwater assessment using Digital Photo-Transect 

method in San Juan marine sanctuary in Hinatuan, 

Surigao del Sur 

 

Filling necessary data fields during 

image processing of benthos sample 

photo using Coral Point Count with 

Excel extension (CPCe) software 

tool. 

 
 

Random sample points generated by 

CPCe software used for classification 

and identification of benthic lifeforms 

and data processing. 
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Results and Discussion 

 

Corals and Benthic Communities 

A total of 10 coral reefs/sanctuaries in Surigao del Sur were assessed for its coral and reef fish 

status (Figure 1.1). Result of manta tow survey would indicate some reefs have “fair” and “good” live 

hard coral cover over some reef lengths of each site (e.g., Bayabas, Arangasa Is., Otieza, and San Juan) 

(Table 1.1, Figures 1.4-1.7).  Extended reef lengths in most of the site however, have over 30% dead 

coral cover. Detailed assessment of the selected sites using the photo transect survey method 

indicated similar status in most of the sites, i.e., “poor” category (<25% live coral cover) however, “fair” 

category was obtained in Bayabas, Arangasa Is. and Salvacion (Fig 1.10, Table 1.1).  The status of the 

reefs surveyed is closely similar with that in Butuan Bay, i.e., with “poor”, “fair” and “good” live coral 

categories (Figures 1.8-1.11). 

The live coral cover in all sites is largely composed of non-Acropora species of massive and 
branching forms of the genus Porites.  Present estimate obtained a total of 37 genera of live coral 
from different sites of Lianga Bay, Hinatuan Bay and Bislig Bay (Appendix 3.1 – 3.2).  Noteworthy is 
the presence of relatively extensive cover of branching Porites species (18.38%) in Arangasa Is.  The 
present estimate would have indicated a decrease in live coral cover compared in the past.  Present 
live coral covers in Omangon Is. and Otieza is comparatively lower than that in 2009 and 2010 (i.e., 
from 30-50% to 10-30% live coral cover in Omangon Is.; and from 50-100% to 10-30% in Otieza) (Fig. 
1.12, and MSUN-FSTDI 2011).   

Total percent cover for dead coral and abiotic categories is relatively broadest (more than 60%) 
in Ganayon, Barobo, Port Lamon and San Juan, Tumanan and Salvacion (Figure 1.12).  The percent 
cover of silt in most of the sites is relatively high (>35%).  The relatively high percent cover of dead 
coral and abiotic coupled with the decrease in live coral cover may be attributed to physical and 
physiological stresses (i.e., breakages of corals and repeated exposure to sediment) effects of 
typhoons (e.g., coastal waves and sediment load from runoff) in the past (e.g., 2015).  However, the 
likely effect of global warming climate change (e.g., bleaching) as on coral mortality may not be 
discounted.  Benthic lifeform highlights of coral reef assessment in the three bays of Surigao de Sur 
is presented in Appendix 1 
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Table 1. 1.  Results of manta tow survey from eight (8) different sites in Surigao del Sur, showing 
number of tows, length surveyed and its condition (i.e., in median) between the month of October-
November 2017. 

Site 

  Median (Cover Index) 

No. Of Tow Tow Length (m) 
Live 
Coral 

Dead 
Coral 

Soft 
Coral Abiotic 

Bayabas 17 171.43 3 2.5 1 3 

Arangasa, Cagwait 17 117.65 2.5 2.5 1 2.5 

Omangon Is., Marihatag 7 118.00 1 5 1 2 

Otieza, San Agustin 21 128.57 2.5 2.5 1 2.5 

Ganayon, Lianga 11 118.18 2 2 1 1 

Barobo 9 155.56 1 2.5 1 3 

Port Lamon, Hinatuan 6 156.50 1 2.5 1 3 

San Juan, Hinatuan 8 150.00 2.5 2 1 2.5 

Percent cover Index: 1=0-10%; 2=11-30%; 3=31-50%; 4=51-75%; 5=76-100%. 

Status category: poor = 0-24.9%, fair = 25-49.9%, good = 50-74.9%, and excellent = 75-100% in Gomez et al., 1981. 

 

 

Figure 1. 4.  Summary data showing percent cover of live coral, dead coral, soft coral and abiotic 
along the vicinity of Bayabas Marine Sanctuary, Bayabas, Surigao del Sur.  
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Figure 1. 5.  Summary data showing percent cover of live coral, dead coral, soft coral and abiotic 
along the vicinity of Arangasa Is. Marine Sanctuary, Cagwait, Surigao del Sur.  

Figure 1. 6.  Summary data showing percent cover of live coral, dead coral, soft coral and abiotic 
along the vicinity of Ganayon Marine Sanctuary, Lianga, Surigao del Sur.  
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. 

 
 

Figure 1. 8.  Summary data showing percent cover of live coral, dead coral, soft coral and abiotic 
along the vicinity of Omangon Is. Marine Sanctuary, Marihatag, Surigao del Sur.   

Figure 1. 7.  Summary data showing percent cover of live coral, dead coral, soft coral and abiotic 
along the vicinity of Otieza Marine Sanctuary, San Agustin, Surigao del Sur.  
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Figure 1. 10.  Summary data showing percent cover of live coral, dead coral, soft coral and 
abiotic along the vicinity of San Juan Marine Sanctuary, Hinatuan, Surigao del Sur.  

Figure 1. 9.  Summary data showing percent cover of live coral, dead coral, soft coral and 
abiotic along the vicinity of Barobo Marine Sanctuary, Barobo, Surigao del Sur. 
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Figure 1. 12. Comparison of percent cover of major lifeform categories from different coral reef and 
sanctuary sites in the 3 bays of Surigao del Sur. 

Figure 1. 11.  Summary data showing percent cover of live coral, dead coral, soft coral and 
abiotic along the vicinity of Port Lamon Marine Sanctuary, Hinatuan, Surigao del Sur.  
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Reef Fish Community 

Results of reef fish survey showed variation in terms of reef fish species richness, abundance and 

biomass between sites of Lianga Bay, Hinatuan Bay and Bislig Bay. A total of 26 to 70 reef fish species 

and 30 fish families from a total of 180 reef fish species were obtained from different sites (Tables 1.2-

1.5 and Appendix 3.3), while Butuan Bay has a total of 19 to 70 reef fish species belonging to 27 

families from a total of 164 reef fish species. Majority of the sites are in “poor” or “low” status in term 

of species richness (i.e., 27-47 species per 1000m2 in Aliño and Dantis, 1999 and Hilomen et al., 2000), 

except with that of Arangasa Is. with 70 reef fish species in “moderate” category.  Noteworthy is the 

decrease in the number of species obtained at present in Omangon Is. i.e., 49-87 species obtained in 

2009 and 2010 (ICE CREAM 2010), 86 species in 2010 (MRDP 2011) compared at present with only 45 

species.  The same is observed in Oteiza where there is a drop from 46-53 species in 2010 (MRDP 

2011) to only 26 fish species at present.  

 

Table 1. 2.  Comparison of reef fish species richness between survey sites in Surigao del Sur. 

Site  \   Species Group  Target Indicator Demersal/Major Total 

Bayabas  8 7 12 27 

Arangasa Is., Cagwait  29 11 30 70 

Omangon Is., Marihatag  15 9 21 45 

Otieza, San Agustin  9 3 14 26 

Ganayon, Lianga  16 6 24 46 

Barobo  8 9 24 41 

Port Lamon, Hinatuan  12 8 26 46 

San Juan, Hinatuan  7 7 19 33 

Tumanan, Bislig City  6 3 17 26 

Salvacion, Lingig  13 9 21 43 
Species Richness Category: Very Poor/Very Low=<26, Poor/Low=27-47, Moderate=48-74, High=75-100;  

Very High=>100 in Aliño and Dantis (1999) and Hilomen et al., (2000). 

Among sites, abundance is highest in Arangasa Is. (1148 fish per 1000m2) in “moderate” category 

(Table 1.3, 1.5 and Appendix 3.3).  This is followed by Omangon Is. Ganayon and Salvacion in “poor” 

category i.e., 202-676 fish per 1000m2 and remaining sites in “very poor.  The present abundance 

estimate in Omangon Is. (229 fish per 1000m2) and Oteiza (153 fish per 1000m2) however is 

comparatively lower than that obtained in 2010 (e.g., 702 fish per 1000m2, MRDP 2011; 230-429 fish 

per 1000m2, MRDP 2011). The species that belong to families Pomacentridae, Apogonidae, Scaridae 

and Plotosidae which naturally are in school are the most dominant in most of the sites (Table 1.3 and 

Appendix 1.1). Fish size ranges from 3-90cm in total lengths and large portions of the reef fishes in the 

sites are relatively small i.e., 10 cm and less in length (Figure 1.13). 

The fish biomass is highest in Ganayon (85.01 kg per 1000m2) and may be categorized as “very 

high” (i.e., over 50 kg per 1000m2 in Aliño and Dantis, 1999; and Hilomen et al., 2000) which is largely 

contributed by commercially important family Caesionidae (78.04 kg per 1000m2) (Table 1.3, 1.6 and 

Appendix 3.4).  It is comparatively higher than that obtained in Butuan Bay (e.g., 25.96 kg per 

1000m2).  This is followed by Arangasa Is. (32.93 kg per 1000m2) in “high” category, Salvacion (18.60 

kg per 1000m2) in “moderate” category.  The remaining sites are in “low” category (i.e., 3.1-10 kg per 

1000m2) with San Juan as the lowest in “very low” category (i.e., less than 3 kg per 1000m2).  The 

sites which are in “high” and “moderate” has biomass contributed by species of the fish families of 
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Acanthuridae, Scaridae, Holocentridae and Lutjanidae (Table 1.6 and Appendix 1.1).  It is important 

to note that fish families mentioned are “target” species, i.e., commercially important species.  

Summary of coral reef fish species, richness, abundance and biomass is also presented in Appendix 1.  

  

Table 1. 3.  Comparison of species richness, abundance and biomass from eight (8) different sites in 
Lianga Bay, Hinatuan Bay and Bislig Bay, between the month of October-November 2017 

 Status Category 

Site/Station 
No. of Species 
(per 1000m2) 

Abundance 
(per 1000m2) 

Biomass 
(Kg per 1000m2) 

Bayabas 27 76 5.15 

Arangasa Is., Cagwait 70 1148 32.93 

Omangon Is., Marihatag 45 229 8.25 

Otieza, San Agustin 26 153 3.24 

Ganayon, Lianga 46 534 85.01 

Barobo 41 103 4.86 

San Juan, Hinatuan 33 93 1.81 

Port Lamon, Hinatuan 46 108 5.10 

Tumanan, Bislig 26 136 3.94 

Salvacion, Lingig 43 259 18.60 

Species Richness Category: Very Poor/Very Low=<26, Poor/Low=27-47, Moderate=48-74, High=75-100; Very 
High=>100 in Aliño and Dantis (1999) and Hilomen et al., (2000) 

Abundance Category (Number of fish/1000 m2): Very Poor=<201, Poor=202-676, Moderate=677-2267; 
High=2268-7592, Very High=7592> in Aliño and Dantis (1999) and Hilomen et al., (2000) 

Biomass category (kg/1000 m2):  Very Low=1-3; Low=3.1-10; Medium=10.1-20; High=20.1-50; Very 
High=50>in Aliño and Dantis (1999) and Hilomen et al., (2000)                 

 

Figure 1. 13.  Size distribution (total length in cm) of reef fish obtained from different sites in 
Surigao del Sur. October – November 2017 
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Table 1. 4.  Comparison of species richness (no. of species/families per 1000m2) from 10 different 
sites in Lianga Bay, Hinatuan Bay and Bislig Bay, between the month of October-November 2017. 

 Lianga Bay Hinatuan Bay Bislig Bay 

 Bayabas Cagwait Marihatag San Agustin Lianga Barobo Hinatuan Bislig City Lingig 

 Bayabas Arangasa Is. Omangon Is. Otieza Ganayon Barobo Port Lamon San Juan Tumanan Salvacion 

Target Species           

Acanthuridae 3 7 3 3 3  3 3 1 1 

Balistidae  1 1 1  1    1 

Caesionidae  1   2      

Fistulariidae       1    

Haemulidae    1      1 

Holocentridae  1 1  2  2 1 1 3 

Labridae  3 2  1 3 2 2 1 1 

Lethrinidae 1 1 1        

Lutjanidae 1         3 

Mullidae 1 1 1 1 1 1 1    

Nemipteridae  2  1   1  2 2 

Plotosidae  1  1 1      

Pomacanthidae  2         

Scaridae 2 7 4 1 3 2 1  1 1 

Serranidae  1 1  1   1   

Siganidae  1 1  2  1    

Synodontidae      1     

Sub Total 8 29 15 9 16 8 12 7 6 13 

Indicator Species           

Chaetodontidae 6 9 8 2 5 8 7 6 3 8 

Labridae  1         

Zanclidae 1 1 1 1 1 1 1 1  1 

Sub Total 7 11 9 3 6 9 8 7 3 9 

Demersal Species           

Acanthuridae  2 1  1  1   2 

Apogonidae    1 2 1 1  3 2 

Aulostomidae  1 1 1     1  

Blennidae   1  1  1 1   

Centriscidae   1     1 1  

Cirrhitidae  1 1 1       

Gobiidae     1 1 1    

Labridae 7 11 8 6 8 11 7 3  2 

Monacanthidae  1   1  1 2   

Ophichthidae       1    

Ostraciidae       1    

Pomacanthidae 1 3  1 2 2 1 1 1 3 

Pomacentridae 3 11 7 3 8 8 9 8 10 12 

Pseudochromidae   1    1    

Synodontidae      1     

Tetraodontidae 1   1   1 3 1  

Sub Total 12 30 21 14 24 24 26 19 17 21 

Grand Total 27 70 45 26 46 41 46 33 26 43 

Species Richness Category: Very Poor/Very Low=<26, Poor/Low=27-47, Moderate=48-74, High=75-100;  Very High=>100 in Aliño and 
Dantis (1999) and Hilomen et al., (2000) 
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.Table 1. 5.  Comparison of abundance (no. of fish/families per 1000m2) from 10 different sites in 
Lianga Bay, Hinatuan Bay and Bislig Bay, between the month of October-November 2017 

 Lianga Bay Hinatuan Bay Bislig Bay 

 Bayabas Cagwait Marihatag San Agustin Lianga Barobo Hinatuan Bislig City Lingig 

 Bayabas Arangasa Is. Omangon Is. Otieza Ganayon Barobo Port Lamon San Juan Tumanan Salvacion 

Target Species           

Acanthuridae 9 60 16 7 12  6 6 4 10 

Balistidae  5 3 1  1    1 

Caesionidae  8   320      

Fistulariidae       1    

Haemulidae    1      1 

Holocentridae  1 1  2  3 1 1 17 

Labridae  7 3  1 6 3 3 1 2 

Lethrinidae 1 1 2        

Lutjanidae 2         27 

Mullidae 1 3 1 1 1 1 1    

Nemipteridae  3  1   1  3 7 

Plotosidae  50  60 50      

Pomacanthidae  7         

Scaridae 6 51 10 3 24 16 1  3 7 

Serranidae  1 2  2   1   

Siganidae  3 2  3  1    

Synodontidae      1     

Sub Total 19 200 40 74 415 25 17 11 12 72 

Indicator Species           

Chaetodontidae 16 20 23 2 10 13 19 17 9 30 

Labridae  1         

Zanclidae 3 11 5 1 8 5 2 3  5 

Sub Total 19 32 28 3 18 18 21 20 9 35 

Demersal Species           

Acanthuridae  41 1  16  4   6 

Apogonidae    50 3 25 2  78 54 

Aulostomidae  1 1 1     2  

Blennidae   1  1  1 1   

Centriscidae   54     3 4  

Cirrhitidae  1 1 1       

Gobiidae     1 1 1    

Labridae 7 28 35 13 23 13 16 5  5 

Monacanthidae  1   1  3 4   

Ophichthidae       1    

Ostraciidae       2    

Pomacanthidae 1 5  1 4 4 3 2 1 5 

Pomacentridae 29 839 67 8 52 16 33 43 29 82 

Pseudochromidae   1    1    

Synodontidae      1     

Tetraodontidae 1   2   3 4 1  

Sub Total 38 916 161 76 101 60 70 62 115 152 

Grand Total 76 1148 229 153 534 103 108 93 136 259 

Abundance Category (Number of fish/1000 m2): Very Poor=<201, Poor=202-676, Moderate=677-2267; High=2268-7592, Very 
High=7592> in Aliño and Dantis (1999) and Hilomen et al., (2000). 
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.Table 1. 6.  Comparison of biomass (kg of fish families per 1000m2) from 10 different sites in 
Lianga Bay, Hinatuan Bay and Bislig Bay, between the month of October-November 2017 

 Lianga Bay Hinatuan Bay Bislig Bay 

 Bayabas Cagwait Marihatag San Agustin Lianga Barobo Hinatuan Bislig City Lingig 

 Bayabas Arangasa Is. Omangon Is. Otieza Ganayon Barobo Port Lamon San Juan Tumanan Salvacion 

Target Species           

Acanthuridae 0.99 8.48 1.36 0.42 0.63  0.26 0.23 1.95 0.32 

Balistidae  0.63 0.22 0.14  0.32    0.02 

Caesionidae  0.52   78.04      

Fistulariidae       0.06    

Haemulidae    0.32      0.03 

Holocentridae  0.08 0.16  0.07  0.16 0.11 0.06 4.45 

Labridae  0.54 0.21  0.05 0.63 0.07 0.09 0.11 0.04 

Lethrinidae 0.04 0.20 0.34        

Lutjanidae 0.90         9.42 

Mullidae 0.34 0.45 0.10 0.16 0.20 0.14 0.02    

Nemipteridae  0.16  0.05   0.01  0.44 0.19 

Plotosidae  0.08  0.73 0.02      

Pomacanthidae  1.19         

Scaridae 0.81 8.03 2.26 0.53 2.86 1.82 0.16  0.07 0.72 

Serranidae  0.10 0.26  0.11   0.05   

Siganidae  0.04 0.09  0.17  0.03    

Synodontidae      0.04     

Sub total 3.09 20.50 5.00 2.35 82.15 2.95 0.77 0.47 2.63 15.19 

Indicator Species           

Chaetodontidae 0.96 0.74 0.87 0.06 0.33 0.65 0.57 0.56 0.33 1.11 

Labridae  0.03         

Zanclidae 0.17 0.73 0.28 0.07 0.49 0.28 0.12 0.12  0.34 

Sub total 1.14 1.51 1.15 0.13 0.82 0.94 0.69 0.67 0.33 1.45 

Demersal Species           

Acanthuridae  0.59 0.02  0.50  0.05   0.13 

Apogonidae    0.04 0.10 0.03 0.03  0.29 0.25 

Aulostomidae  0.56 0.07 0.04     0.40  

Blennidae   0.00  0.003  0.01 0.01   

Centriscidae   0.23     0.02 0.04  

Cirrhitidae  0.02 0.01 0.004       

Gobiidae     0.01 0.02 0.01    

Labridae 0.12 0.75 0.33 0.37 0.23 0.66 0.22 0.04  0.04 

Monacanthidae  0.01   0.13  0.13 0.05   

Ophichthidae       2.55    

Ostraciidae       0.03    

Pomacanthidae 0.01 0.05  0.02 0.03 0.05 0.05 0.02 0.02 0.05 

Pomacentridae 0.79 8.95 1.42 0.27 1.02 0.21 0.49 0.48 0.24 1.49 

Pseudochromidae   0.02    0.03    

Synodontidae      0.01     

Tetraodontidae 0.004   0.01   0.02 0.05 0.004  

Sub total 0.93 10.93 2.10 0.75 2.03 0.98 3.64 0.67 0.98 1.95 

Grand Total 5.15 32.93 8.25 3.24 85.01 4.86 5.10 1.81 3.94 18.60 

Biomass category (kg/1000 m2):  Very Low=1-3; Low=3.1-10; Medium=10.1-20; High=20.1-50; 
Very High=50>in Aliño and Dantis (1999) and Hilomen et al., (2000). 
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Artificial Reefs 

Introduction 

An artificial reef is a man-made underwater structure. In the Philippines, it is typically built to 

promote marine life in areas with a generally featureless bottom. Most of the reefs are built using 

objects that were built for other purposes, for example scuttling ships or by deploying rubble or 

construction debris on the sea floor. Other artificial reefs are purpose built (e.g., the reef balls) 

from PVC, galvanized iron pipes, bamboos or concrete. Regardless of construction method, artificial 

reefs generally provide hard substrate where algae and invertebrates such as barnacles, corals and 

oysters attach; the accumulation of attached marine life in turn provides intricate structure and food 

for assemblages of fish. 

 

Objectives 

1. To determine the total number of ARs in the sampling site; 

2. To determine the species composition, abundance, and diversity of fishes in the area; and 

3. To assess the distribution and abundance of corals and seaweed recruits 

 

Methods 

The Fish Stationary Plot Survey method described in Hill and Wilkinson (2004) was adopted to 

determine the fish species richness, abundance and biomass that aggregated in ARs complex or 

modules.  This is assessment was done by identification, recording the size and counting number of 

fish present within the area of 7.5m radius from the center of the complex by using SCUBA. 

Benthic lifeform assessment was employed by identifying and counting, and recording benthos 

using lifeform identification adopted from English et. al. (1997) to determine species composition and 

lifeform covers. 

 

Results 

 

Macrobenthic Community 

A single module of 20 concrete cubes (size: 0.5m x 0.5m) arranged in two levels at depth of 4m 

was installed at Lactudan, Cagwait, Surigao del Sur (Figure 1.1).  The ARs has successfully become 

substrate for attachment of various lifeforms. Table 1.7 shows percent cover of different genera and 

lifeforms.  It is interesting to note that coral non-Acropora of encrusting Porites sp. (0.05%) and some 

8.95% of ascidians, soft corals, sponge and algae have successfully settled on the concrete cubes 

(Appendix 3.5). The ascidians were observed to be most abundant among benthos that settled the 

concrete habitat. While abiotic component i.e., silt, covers 90% of the structure. 
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Reef Fish Community 

The module has become an aggregating structure or habitat for some reef fish species (Table 1.8).  

A total of six species was obtained with an average biomass of 44.72 gram per m2.  The biomass is 

relatively higher compared with the biomass in many natural reefs in Butuan Bay, Lianga Bay, Hinatuan 

Bay and Bislig Bay, however, lower than that obtained in two artificial reef sites in Butuan Bay. 

 

Table 1. 7.  List of genera/group, occurrence and percent cover of lifeforms in artificial reef of 
Lactudan, Cagwait, Surigao del Sur, October 2017. 

 

 

  

Module Occurrence Percent Cover (%) 

 

Live Coral 

  

Coral Encrusting   

Porites sp. 1 0.05 

 

Other Fauna 

  

Others   

Ascidian 140 6.36 

Soft Coral   

Soft Coral 12 0.55 

Sponge   

Sponge 1 7 0.32 

 

Algae and Seagrass 

  

Halimeda   

Halimeda sp. 20 0.91 

Macroalgae   

Caulerpa sp. 3 0.14 

Neomeris vanbosseae 37 1.68 

 

Abiotic 

  

Silt 1 90.00 

Grand Total 221 100.00 
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Table 1. 8.  List of species, abundance (no. of fish per module) and biomass of fish obtained at 
artificial reef in Lactudan, Cagwait, Surigao del Sur, October 2017. 

 

 

  

Module  No. of Species Abundance Biomass (gram/m2) 

Target Species 2 5 35.9273 

Holocentridae    

  Myripristis berndti 1 4 23.9177 

  Myripristis violacea 1 1 12.0097 

    

Indicator Species 2 3 7.8371 

Chaetodontidae    

  Chaetodon auriga 1 1 1.6258 

  Chaetodon vagabundus 1 2 6.2113 

    

Demersal/Major Species 2 2 0.9595 

Apogonidae    

  Cheilodipterus quinquelineata 1 1 0.4771 

Tetraodontidae    

  Canthigaster valentini 1 1 0.4824 

    

Grand Total 6 10 44.7240 
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Seagrass and seaweed resources 

 

Introduction 

Seagrass beds are highly important marine ecosystems, providing three-dimensional habitat for 
a wide variety of associated fauna (Boström et al 2006).  The high biodiversity of animals is supported 
through provision of food, refuge, nursery, and habitat.  Many commercial species of invertebrates, 
such as shrimps, crabs, gastropods, bivalves, and echinoderms thrive in this ecosystem (Jackson et al 
2001).  Seagrass ecosystems are significant carbon stock (Fourqurean et al 2012). They also trap 
sediments, helps in water clarity, modify water current, and trap food or epiphytes – making the beds 
a suitable habitat for many organisms. Indeed, seagrasses form extensive and highly productive 
ecosystems that are biologically diverse, economically and ecologically valuable (Nordlund et al 2016), 
but they have long been considered as habitats under stress (Fortes, 1988, 1990).   The coastal areas 
of Surigao del Sur have a huge seagrass coverage. Most recent knowledge on seagrass vegetation, as 
well as the floral and faunal associates structures will inform managers on the extent of the ecosystem 
services that can be extracted from the seagrass ecosystem that is currently experiencing threats from 
natural and human-induced disturbances. 

 

 

Objectives 

 
1) To assess status of the seagrass habitat and their associated flora and fauna on the 3 bays 

of Surigao del Sur; 

2) To train local stakeholders in the basic assessment skills for monitoring; and,  

4) To establish permanent monitoring stations for subsequent surveys in the future.  

 

Methods 

The seagrass assessment was conducted in 12 selected sites located in Lianga, Hinatuan, and 
Bislig bays of Surigao del Sur (Figure 1.14) on October 2017 to March 2018.  The sites were selected 
with major consideration on their nearness or close proximity to both mangrove and coral reef sites 
of this project.  The transect-quadrat method was applied in the assessment based on SeagrassNet 
protocol (Short et al 2006) and Seagrass Watch (McKenzie et al 2003) with some modifications.  
Quadrats (0.5 m x 0.5 m) were set in a regular or systematic manner rather than random.  Two 50 m 
transect tapes were laid parallel to shoreline in the near shore and middle portion of the intertidal 
area.  Metal pegs were set at both ends of transects to hold them in place.  Quadrats measuring 0.5 
m x 0.5 m were set at 5 m interval along the transect.  In every laid quadrat, the following parameters 
were assessed: seagrass species, cover per seagrass species, and canopy height of the dominant 
seagrass species.  Identification of the seagrasses was guided using a laminated field guide, along 
with the guide in the determination of seagrass cover.   

Using the same transects, the benthic macroinvertebrate associates (mostly epifaunal), were 
identified in situ up to lowest taxonomic classification, whenever possible.  Time searched method 
was applied by swimming along the defined plot/area (i.e., 1 m x 5 m plot at 5 m interval along each 
transect) and counting the number of individuals of every identified macroinvertebrate groups or 
species.  Seaweed associates in the same transect were also identified up to species level, whenever 
possible. 
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Geographic locations of the seagrass transects were recorded using a handheld Geographic 
Positioning System (GPS) receiver (GARMIN).  Please see Appendix 2 for the geographic coordinates 
of the surveyed stations.  The extent of seagrass beds on the three was difficult to conduct with 
constraints in time, secondary sources, and equipment. Nonetheless, an initial arrangement has been 
done with the LIDAR (Light Detection and Ranging) project of Caraga State University (CSU) to acquire 
data and spatial maps of seagrasses in Surigao del Sur.  In addition, there was no habitat assessment 
conducted in the Municipality of Tago due to rough seas during the sampling period. 

A training with local stakeholders was conducted last October 9-11, 2018 in San Agustin of Lianga 
bay. Participants were taught on standard protocols of marine habitat assessment as well as data 
processing and interpretations. During the training, target sites were also initially identified.  

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 1. 14.  Location of seagrass 
assessment sites, covering six municipalities 
in Lianga Bay, three barangays in Hinatuan 
Bay, and three barangays in Bislig Bay of 
Surigao del Sur. 
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Results and Discussion 

 

A total of eight seagrass species were identified and recorded in the assessment of the three bays 
(Table 1.9), which was largely dominated by the dugong grass Thalassia hemprichii, round tipped 
seagrass Cymodocea rotundata and the tropical eelgrass Enhalus acoroides. The Cymodocea serrulata 
was only recorded in Bayabas of Lianga Bay, and the shoots of syringe grass Syringodium isoetifolium 
were observed relatively large in Portlamon of Hinatuan Bay.  Other areas in the Philippines also 
showed similar species composition and richness (e.g., in Tubajon, Laguindingan, Misamis Oriental; 
Bolinao, Pangasinan in Fortes et al.  2012; Lopez Jaena, Misamis Occidental in Leopardas et al. 2014).  
The same number of species were also reported in PRSA Butuan 2018, with T. hemprichii and C. 
rotundata as the dominant species.  Also, E. acoroides was present in all seagrass surveyed sites of 
Surigao del Sur, the species was not common in Butuan Bay sites.   

The average seagrass cover ranged from 41.83% to 83.34% (Figure 1.15), of which lowest and 
highest mean values were respectively observed in Lawigan of Bislig Bay and San Agustin of Lianga 
Bay. These estimates generally indicates dense coverage of seagrasses in the coastal areas of Surigao 
del Sur across the three bays (see also PRA-RSA 2011 reports in Marihatag and San Agustin in MSUN-
FSTDI 2011).  Similar seagrass cover values were reported in some previous assessments (e.g., PRA-
RSA in Marihatag and San Agustin in MSUN-FSTDI (2011), although the coverage is slightly higher 
compared to that of Butuan bay estimates (45% to 75%).  Reported seagrass cover in Surigao del Sur 
were closely similar to that of some other thick seagrass beds of the country, such as those reported 
in Laguindingan, Misamis Oriental and Bolinao, Pangasingan (Fortes and Nadaoka, 2015).   
 

Table 1. 9.  Seagrass species occurrence in Lianga, Hinatuan and Bislig Bays of Surigao del Sur. 

Species 

Lianga Bay Hinatuan Bay Bislig Bay 
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Enhalus acoroides            

Thalassia hemprichii            

Cymodocea rotundata            

Cymodocea serrulata            

Syringodium isoetifolium            

Halodule uninervis            

Halodule pinifolia            

Halophila ovalis            

Total no.   of species 7 7 7 7 7 3 4 7 5 3 5 7 
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The highest seagrass cover was shown by T. hemprichii, followed by C. rotundata and E. acoroides 
(Figure 1.15). These are the most common seagrass species in the Philippines. Furthermore, an 
extensive seagrass cover dominated by E. acoroides, covering at least 130 hectares was observed 
through visual survey in intertidal area of Brgy.  Talisay of Hinatuan Bay. The E. acoroides-dominated 
vegetation was often associated with > 1 m canopy height, muddy substrate and murky water 
whenever disturbed, and appeared to have relatively high biomass (with long shoots, wide leaf widths) 
compared to some other parts of the Philippines. Variation in seagrass coverage is a natural feature 
of heterogenous seagrass landscapes resulting from various factors acting into this three-dimensional 
benthic ecosystem (Boström et al 2006). In addition, differences across species in terms of cover 
depends largely on the biological adaptations on the component species. Anthropogenic activities and 
climate driven disturbances can significantly alter seagrass coverage (Short and Wyllie-Echeverria, 
1996; Duarte 2002).   
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Figure 1. 15.  Mean seagrass percent cover in the surveyed sites of Surigao del Sur. 
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In terms of seagrass canopy height, seagrass beds dominated by E.  acoroides (locally known as 
lusay) generally showed highest value , i.e., 55.45 cm in San Juan of Hinatuan Bay (Figure 1.16).  The 
T.  hemprichii –dominated vegetation showed 21.67 cm highest canopy height, and C.  rotundata 
showed a highest average of 12.31 cm (Figure  1.16).  The E. acoroides in Hinatuan Bay were 
observed to be relatively tall, i.e., many shoots are > 1 m in height.  The increased in seagrass canopy 
height is one of the several adaptations for seagrasses experiencing reduced light (Uy et al 2001; Lee 
and Dunton, 1997; Fortes, 2000).   
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Figure 1. 16.  Canopy height of dominant seagrass species found per site covered by Lianga, 
Hinatuan and Bislig Bays of Surigao del Sur. 

Figure 1. 17.  Associated seaweed cover per major groups of algae per site 
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Associated seaweeds 

A total of 21 species of seaweeds were identified and assessed on the same quadrat surveyed for 
seagrass cover (Table 1.10), covering mostly brown, red, and green macroalgae (Figure 1.17).  Four 
species occurred in at least 50% of the surveyed sites; Gracilaria salicornia (red algae), Halimeda 
opuntia (green algae), Gracilaria edulis, and Padina minor (brown algae) (Table 1.10).  Out of the 12 
sites, Portlamon of Hinatuan bay has the highest seaweed cover, primarily dominated of Corallina sp.  
(red algae) and Halimeda sp.  (green algae) (Figure 1.17).  Conversely, the surveyed transects in 
Loyola of Hinatuan bay did not show seaweeds. Seaweeds in soft bottom areas are either attached or 
unattached on seagrass shoots. They can enhance food availability and shelter provision by the 
seagrass ecosystems, particularly for fishes and invertebrates (Nakaoka, 2005). In Butuan Bay, the 
same number of species of seaweeds were also recorded, although the most dominant species was 
the brown algae Sargassum sp. (samo) which approximately covers an average of 48%, followed by 
red algae and green algae.  The samo (Sargassum) in Butuan Bay of 2018 PRSA was more frequently 
observed compared to this project in Surigao del Sur (i.e., Sargassum oligocystum was the only species 
recorded in surveyed transects of Lianga bay).  
 

Table 1. 10.  Associated seaweed species occurrence in Lianga, Hinatuan and Bislig Bays of Surigao 
del Sur during the survey period. 

Species 

Lianga Bay Hinatuan Bay Bislig Bay 

B
ay

ab
as

 

C
ag

w
ai

t 

M
ar

ih
at

ag
 

S
an

 

A
gu

st
in

 
Li

an
ga

 

B
ar

ob
o 

P
or

tla
m

on
 

S
an

 J
ua

n 

Lo
yo

la
 

C
ag

uy
ao

 

La
w

ig
an

 

S
al

va
ci

on
 

Acanthophora specifera            

Actinotrichia fragilis            

Boergesenia forbesii            

Bornetella oligospora            

Caulerpa racemosa            

Chaetomorpha crassa            

Corallina sp.            

Dictyosphaeria versluysii            

Galaxaura oblongata            

Gelidium sp.            

Gracilaria edulis            

Gracilaria salicornia            

Halimeda opuntia            

Halimeda sp.            

Laurencia papillosa            

Liagora sp.               

Neomeris sp.            

Padina minor            

Sargassum oligocystum            

Sargassum sp.            

Turbinaria sp.            

Others            

Total no. of species 8 7 7 9 4 1 3 4 0 6 10 6 
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Macroinvertebrates associates 

A total of 45 species of invertebrates were recorded using the belt-transect method for the three 
bays (Table 1.11).  Five species were reported for Lianga Bay, 13 species for Hinatuan Bay, and 21 
species for Bislig Bay.  This was higher compared to Butuan Bay (2018 PRSA), with only 18 species of 
invertebrates recorded (or < 50%), although the assessment covered only six sites.  Furthermore, 
Bayabas and San Agustin of Lianga bay respectively showed the lowest and highest density recorded, 
i.e., 100 individuals/hectare and 13,400 individuals/hectare (Figure 1.18).  The gastropod Pyrene 
scripta is the most abundant in San Agustin.  Jumping conch (Canarium sp.) was commonly observed 
either attached on the seagrass leaves or on the sediment.  Other invertebrates observed outside 
the belt transects were the Tripneustes gratilla (swaki or sea urchin), Synapta maculata (bahag-bahag), 
and starfish Protoreaster nodosus. Several species of Holothuria, including Holothuria scabra, were 
also observed, particularly in belt transects of Marihatag. Nonetheless, local partners further 
confirmed that many more invertebrate species will be observed with thorough assessment and wider 
spatial and temporal scale of invertebrate survey. In fact, most surveyed seagrass areas, except for 
those located in MPAs, are potential areas for collections including that of Lambis lambis, Portunus 
pelagicus (blue swimming crab) , Anadara sp. (ark clam, litob), Canarium spp.  (jumping conch, sikad-
sikad or aninikad), and T.  gratilla (swaki).   

A huge brackish water pond connected to Tago River and nearby estuary has naturally reared 
oysters (talaba), A.  antiquata (litob), Telescopium telescopium (bagungon), Polymesoda erosa 
(tuway), and scallops (kabibe).  Owners of the pond claimed that the pond become silted after heavy 
or continuous rain. They assumed that this has affected their reared organisms in the pond.  The 
Tago River is a huge river being used for fish and invertebrate culture for the people living in 
municipality of Tago.  Conversely, the MPA of Bayabas (where some transects were established) 
showed the lowest invertebrates density. The surprising low abundance inside MPA could be driven 
by the relatively low seagrass cover and the influence of freshwater inputs from a nearby Bayabas 
river. Underwater pictures of seagrass resources in the different sites are shown in Figure 1.19 and 
Figure 1.20. 
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Figure 1. 18.  Invertebrates’ density per site per major group of Surigao del Sur last October 2017 -  
March 2018. 
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Table 1. 11.  Invertebrate species occurrence in the different sites of Lianga, Hinatuan and Bislig 
Bays of Surigao del Sur during the survey period.  

Invertebrate species 

Lianga Bay Hinatuan Bay Bislig Bay 
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Actiniaria fam. gen. sp.                        

Angaria delphinus                        

Archaster typicus                       

Atrina pectinata                        

Canarium spp.                

Conomurex sp.                       

Conus sp.                        

Cycloseris sp.                        

Cypraea tigris                      

Decapoda fam. gen. sp.                      

Echinometra mathaei                     

Favia sp.                        

Favites sp.                        

Goniastrea sp.                        

Goniopora sp.                        

Holothuria (Metriatyla) scabra                       

Holothuria atra                       

Holothuria fuscopunctata                      

Holothuria sp.                           

Lambis chiragra                        

Lambis lambis                        

Linckia laevigata                        

Mastigias papua                        

Mitrella spp.                       

Monetaria sp.                        

Murex sp.                        

Mytilidae gen. sp.                        

Nassarius sp.                        

Naticidae gen. sp.                        

Odontodactylus cultrifer                        

Ophiactis savignyi                        

Ophiurida fam. gen sp.1                        

Ophiurida fam. gen. sp.2                        

Ophiurida fam. gen. sp.3                       

Porites sp.                      
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Invertebrate species 

Lianga Bay Hinatuan Bay Bislig Bay 
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Protoreaster nodosus                    

Stomatopoda fam. gen. sp.                        

Synapta maculata                        

Synapta sp.                     

Tectus niloticus                 

Tripneustes gratilla                        

Trochus sp.                       

Turridae gen. sp.                        

Ostreidae gen. sp.                        

Sabellidae gen sp.                       

Total no. of species 9 2 10 15 3 2 4 5 8 15 8 5 

 

 

 

Summary 

Seagrass assessment was conducted in Lianga, Hinatuan, and Bislig bays of Surigao del Sur using 
transect quadrat method last October 2017 to March 2018 to determine the status of seagrasses and 
associated flora and fauna, train local stakeholders, and to establish permanent monitoring stations 
for future subsequent surveys.  All coastal municipalities of the three bays were assessed, except for 
Tago where the rough condition of its coastal waters impede the conduct of assessment.  Eight 
species of seagrasses were recorded; Thalassia hemprichii, Enhalus acoroides, Cymodocea rotundata, 
Cymodocea serrulata, Halodule uninervis, Halodule pinifolia, Syringodium isoetifolium, and Halophila 
ovalis.  Seagrass canopies are dominated by E.  acoroides, with a maximum of >50 cm canopy height; 
followed by T.  hemprichii ( > 20 cm), and C.  rotundata.  Average seagrass cover ranged from 
41.83% in Brgy.    Lawigan of Bislig Bay to 83.34% in San Agustin of Lianga Bay.   T.  hemprichii, 
C.  rotundata and E.  acoroides were the dominant seagrass species.   In addition, a total of 21 
species of seaweeds were found in Surigao del Sur, dominated by red algae.  A total of 45 species of 
benthic macroinvertebrates were recorded, mostly comprised of gastropods.   Seagrass bed areas 
in the bays are generally huge in extent; mapping this resource for the estimated coverage was 
impossible, aside from the constraints in the weather conditions during the Northeast monsoon or 
Amihan.  On the other hand, an arrangement was done to acquire if there were existing data and 
spatial maps of seagrasses from other sources particularly in Caraga State University.   Furthermore, 
some selected local stakeholders of each bay were trained with standard protocols in gathering data 
during the project training last October 2017.  Also, local partners who participated the assessment 
provided support for site selection and data gathering.  The seagrass assessment data serves as 
baseline information for seagrass resource management and future long-term monitoring for the 
three bays of the province.  Highlights of this report is presented in Appendix 1. 
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Figure 1. 19.  Underwater pictures of seagrass cover and its associates from the Municipality of 
Bayabas to Lianga of Surigao del Sur during the survey period. 

 
 

  

Brgy.   Cagbaoto, Bayabas, 

Surigao del Sur. 

  

Brgy.   Aras-asan, Cagwait, 

Surigao del Sur (MPA) 

 

  

Brgy.   Amontay, 

Marihatag, Surigao del Sur 

(MPA) 

  

Brgy.   Britania, San 

Agustin, Surigao del Sur 

  

Brgy.   Ganayon, Lianga, 
Surigao del Sur 
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Sitio Talisay, Brgy.   Wakat, 
Barobo, Surigao del Sur 

  

Brgy.   Port Lamon, 
Hinatuan, Surigao del Sur 

  

Brgy.   Caguyao, Bislig, 
Surigao del Sur 

  

Brgy.   Lawigan, Bislig, 
Surigao del Sur 

  

Brgy.   Salvacion, Lingig, 
Surigao del Sur 

Figure 1. 20.  Underwater pictures of seagrass cover and its associates from the Municipality of 
Barobo to Lingig of Surigao del Sur during the survey period. 
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Mangrove Forest 

Introduction 

Lianga, Hinatuan, and Bislig bays of Surigao del Sur are known to have extensive and diverse 
mangroves forests.  It can be obviously seen from an aerial view on the extent of these coastal 
habitats across bays.  Extraction of ecosystem services from mangroves are invaluable for the human 
sector (Cullen-Unsworth et al 2014; Nakaoka et al 2014), and so embedding protection of ecosystem 
services in coastal planning leads to better outcomes for people and nature (Arkema et al 2015).  On 
the other hand, threats are evident and growing in extent worldwide (Hughes, 2017).  Unregulated 
exploitation resulting either from human actions, including pollution (Sandilyan and Kathiresan, 2014), 
unregulated cutting of mangrove trees (Ventín et al 2015); or as results of climate disturbances 
(Unsworth et al 2014), can increase the pressure and decrease environmental quality of these 
important ecosystems.  Thus, the need to update the knowledge on the ecological status of 
mangroves as well as the drivers of biodiversity loss of these ecosystems in this province. 

Mangroves are key marine biomes supplying valuable ecosystem goods and socio-economic 
significance (Wilkie and Fortuna, 2003; Primavera and Esteban, 2008; Barbier et al 2011).   They 
provide protection to adjacent seagrass and coral reef ecosystems from the negative impacts of 
nutrient enrichment, sedimentation and excessive terrigenous particles (Hogart, 2015), and form 
positive interactions on these other ecosystems (Gillis et al 2014).  Around 90% of marine species 
spend part of their life cycle in this ecosystem, and 80% of global fish catch are mangrove-dependent, 
often contributed by high primary productivity and three dimensional structures of the habitat 
(Hutchison et al 2014).  Mangroves are also considered as depositional sites for sediment and 
associated carbon and nutrients (Lee et al 2014), and play important role as natural buffers, including 
protecting coastal settlements from strong waves or storms.  Understanding the current status of 
mangroves in the three bays of Surigao del Sur will provide insights for the conservation of mangrove 
ecosystems in Surigao del Sur and for assuring that the ecosystem services of these important 
ecosystems will be maximized for sustainable development.      

 

Objectives 

1) To assess status of the mangrove habitats and their associated flora and fauna; 

2) To map extent of mangroves in the bay area;  

3) To train local stakeholders in the basic assessment skills for monitoring; and, 

4) To establish permanent monitoring stations for subsequent surveys in the future. 

 

 

Methods 

The assessment of mangrove ecosystems was conducted in 13 selected sites of Lianga, Hinatuan, 
and Bislig bays of Surigao del Sur (Figure 1.21) on October 2017 to March 2018.  In Lianga Bay, the 
mangrove assessment was done in seven municipalities: Tago, Bayabas, Cagwait, Marihatag, San 
Agustin, Lianga, and Barobo.  In Hinatuan Bay, the assessment was conducted on a barangay scale, 
including three barangays: Portlamon, San Juan, and Loyola.  This was the same case for Bislig Bay in 
which three barangays were surveyed: Caguyao, Lawigan, and Salvacion.  The site selection was done 
haphazardly, considering the presence of all three coastal resources such as mangroves, seagrass beds 
and coral reefs, and the presence of historical monitoring sites.  

The assessment of the mangrove habitat followed the transect-plot survey method described in 
English et al (1997).  At each plot measuring 10 m x 10 m, the density of mangrove per species (i.e., 
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trees, sapling and seedling) were determined.  Percent cover (e.g. basal) of every mangrove trees 
were determined using the DBH (i.e., diameter at breast height) measurement.  The trees were also 
classified as healthy, unhealthy (sick) or dead based on Duke et al (2005). Mangrove associates 
observed during the survey were also recorded and identified up to species level using the “Field Guide 
to Philippine Mangroves” by Primavera (2009) and the “Mangrove Guidebook for Southeast Asia” by 
Giesen et al  (2006).  Unidentified specimens in the area were photographed for further 
identification.  Voucher specimens were also collected for herbaria preparation. 

Canopy cover was estimated using hobo pendant (onset®) light and temperature sensors that 
measures and auto log data every 30 secs.  A local research partner with the hobo sensor walked 
around the plot for at least half an hour.  A separate hobo sensor was set in the open area to 
determine light fluctuation due to cloud cover.  The difference in light penetration outside and inside 
the mangrove canopies measures % light reduction.  Similarly, temperature differences also gives % 
temperature reduction inside the mangrove forest.  

Geographic locations of the mangrove transects and plot were recorded using a handheld 
Geographic Positioning System (GPS) receiver (GARMIN) (Appendix 2)  The extent of the mangrove 
areas were initially determined using google maps.  Ground truthing was then done to support the 
mapping by identifying presence of mangroves, and locating the boundary of mangrove vegetation 
using the global positioning system (Garmin V).  Areal estimates were done using the Quantum 
Geographic Information System (QGIS).   Inventory of mangrove species and associates were also 
done by traversing the thick mangrove forest and along riverbanks, and geotag by taking pictures with 
synced GPS records for documentation purposes.  The level of harvesting/exploitation rates of 
mangroves, recovery patterns of exploited species, and characterization of the mangrove area in 
terms of soil type, salinity, temperature and light penetration were also recorded. 

 

Results and Discussion 

Species composition and richness  

A total of 19 species of mangroves belonging to 10 families were observed in the surveyed 
mangrove forests of Lianga, Hinatuan and Bislig Bays of Surigao del Sur (Figure 1.22; Table 1.12).  The 
species richness is slightly lower compared to 24 species recorded by Surigao del Sur State University 
last 2014 (Quevedo and Ruaza, 2014), although the slight variation in numbers could be due to 
difference in sample size of the two projects. Also, this current assessment recorded 13 true mangrove 
species in Marihatag and 14 in San Agustin, which are close to 11 species reported on same 
municipalities by the DA-MRDP in Marihatag and San Agustin last 2011. The Philippines has 30 to 40 
species of mangroves belonging to 15 families (Tomlinson, 1986).  

In Lianga Bay, 14 mangrove species were observed inside the transect plots (Table 1.13), while 
four species were observed nearby outside the plots: Lumnitzera littorea, Lumnitzera racemosa, 
Camptostemon philippinensis, and Scyphiphora hydrophyllacea. The most frequently occurring species 
were Nypa fruticans, Rhizophora apiculata, Rhizophora mucronata, Sonneratia alba, Sonneratia 
caseolaris. Two species were the least common: Ceriops tagal and Scyphiphora hydrophyllacea (Table 
1.13).  Moreover, the municipality of Tago has 8 species of mangroves. This was the first assessment 
of mangroves conducted insofar in this area, which is essential because the local communities near 
mangrove areas in Tago River appeared to have high dependence on the marine resources naturally 
extracted in the mangrove forest.    

In Hinataun Bay, seven mangrove species were found inside the survey plots (Table 1.13), while 
only Avicennia alba was recorded outside the plots. The most frequently occurring species were N. 
fruticans, R. apiculata, and S. alba, while Aegiceras floridum and A. alba were the least common 
species in the bay (Table 1. 13).  
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In Bislig Bay, nine species were found inside the plots (Table 1.13).  The most frequently 
occurring species were Bruguiera gymnorrhiza, N. fruticans, R.  apiculata, R.  mucronata, and S.  
alba while two species were least common; Aegiceras corniculatum and Excoecaria agallocha (Table 
1.13).  

Among the 19 species recorded in the surveyed plots, S. hydrophyllacea was only found in 
Marihatag of Lianga bay, indicating that this is the least common or rare mangroves species recorded 
in this project. In general, the most common mangrove species were N. fruticans, R. apiculata, and S. 
alba, having occurred in all surveyed sites for mangrove assessment (Table 1.13).  Furthermore, the 
mangrove associates observed were Sesuvium portulacastrum or locally called as “gulasiman”, 
Leucena leucocephala (Ipil-ipil), Acanthus ilicifolius, Acanthus ebracteatus, Pongamia pinnata, Ipomea 
pes capre, Terminalia cattapa (Talisay), Ficus sp.  (Balete), Derris sp., Acrostichum aureum, and the 
coconut Cocos nucifera or “lubi”. Among the surveyed sites, the San Agustin of Lianga Bay has the 
highest number of mangrove species recorded (14 species), while Potlamon of Hinatuan bay has the 
least number (5 species). Meanwhile, twenty-one species of true mangrove species were recorded in 
the 2018 PRSA of Butuan Bay, dominated by R. mucronata, R. apiculata, S. alba, N. fruticans and 
Avicennia rumphiana. Compared to Butuan Bay, surveyed mangrove forests in Surigao del Sur 
generally appeared to have similar composition of mangrove species, except for the absence of A. 
rumphiana in Surigao.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. 21.  Location of survey stations for mangrove 
forests assessment, covering in Lianga Bay covering six 
municipalities, three selected barangays in Hinatuan Bay 
and three selected barangays in Bislig Bay 
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In general, species composition of mangroves across bays appeared slightly similar in Hinatuan 
and Bislig bays, apart from Lianga bay. Moreover, the coast of Lianga Bay (except Tago), Hinatuan Bay 
and Bislig Bay including coast of some islands were covered with dense mangrove trees particularly 
Rhizophora species and Sonneratia species.  Presence of Sonneratia species along the coast was also 
observed but it had a lesser cover compared to the Rhizophora species.  Rhizophora trees were short 
but had numerous branches and extensive prop roots.  These trees were also observed having 
uniform in height and sometimes could be mistaken as planted mangroves.  Similar observation was 
noted in mangroves of Siargao Islands of Surigao del Norte (personal observation).  Most Sonneratia 
trees on the areas were big, tall, and old.  In Tago, Surigao del Sur, the mangrove forest was 
dominated by Avicennia sp., which was very different from other areas surveyed.  Moreover, inside 
its mangrove forest, mixed vegetation were then found.   Mangrove rehabilitation in the form 
planting of mangrove seedlings were also present in some areas of Surigao del Sur. Some surveyed 
areas showed cuttings of mangroves and various forms of plastic garbage. There were also 
observations on abandoned fishponds. Meanwhile, mangrove conversion to fish ponds is some of 
contributing factor to mangrove less in the Philippines (Primavera, 2005).  
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Figure 1. 22.  Photos of some species of mangroves observed inside and outside the survey plots of 
the 3 bays in Surigao del Sur.  

Excoecaria agallocha  Lumnitzera racemosa Nypa fruticans  

Rhizophora apiculata  Rhizophora mucronata   Rhizophora stylosa  

Sonneratia alba  Sonneratia caseolaris  Xylocarpus granatum 

 

 Aegiceras corniculatum Aegiceras floridum Avicennia alba 

Avicennia rumphiana  Bruguiera gymnorrhiza  Camptostemon philippinensis 
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Table 1. 12.  List of mangrove species and associates identified in Lianga, Hinatuan and Bislig bay. 

Category/Family Scientific Name Local Name 

True Mangroves   

 1.   Avicenniaceae Avicennia alba Miyapi, Apiapi,Piapi, Bungalon 

 2.   Avicenniaceae Avicennia marina Miyapi, Apiapi,Piapi, Bungalon 

 3.   Avicenniaceae Avicennia rumphiana Miyapi, Apiapi,Piapi, Bungalon 

 4.   Bombaceae Camptostemon philippinensis Gapas-gapas 

 5.   Combretaceae Lumnitzera littorea Kulasi 

 6.   Combretaceae Lumnitzera racemosa Kulasi 

 7.   Euphorpbiaceae Excoecaria agallocha Buta-buta 

 8.   Meliaceae Xylocarpus granatum Tabigi 

 9.   Myrsinaceae Aegiceras corniculatum Saging-saging, Karamkam 

 10.   Myrsinaceae Aegiceras floridum Saging-saging, Karamkam 

 11.   Palmae Nypa fruiticans Nipa, Sani 

 12.   Rhizophoraceae Bruguiera gymnorrhiza Pototan, Patotan 

 13.   Rhizophoraceae Ceriops tagal Tungog 

 14.   Rhizophoraceae Rhizophora stylosa Bakhaw bato 

 15.   Rhizophoraceae Rhizophora apiculata Bakhaw laki 

 16.   Rhizophoraceae Rhizophora mucronata Bakhaw bae 

 17.   Rubiaceae Scyphiphora hydrophyllacea Nilad 

 18.   Sonneratiaceae Sonneratia alba Pagatpat, Padada, Bangahaw, Dool 

 19.   Sonneratiaceae Sonneratia caseolaris Pagatpat, Padada, Bangahaw, Dool 

 

Mangal Associates 

  

 1.   Acanthaceae Acanthus ebracteatus Balangirit 

 2.   Acanthaceae Acanthus ilicifolius Balangirit 

 3.   Aizoaceae Sesuvium portulacastrum Gulasiman 

 4.   Combretaceae Terminalia cattapa Talisay 

 5.   Convolvulaceae Ipomea pes capre Lambayong 

 6.   Fabaceae Derris sp.  

 7.   Fabaceae Leucena leucocephala Ipil-ipil 

 8.   Fabaceae Pongamia pinnata Bani, Balokbalok 

 9.   Moraceae Ficus sp. Balete 

 10.   Palmae Cocos nucifera Lubi 

 11.   Pandanaceae Pandanus sp.  

  12.   Pteridaceae Acrostichum aureum Palaypay 

  



Aquatic Ecology and Coastal habitats 

 

41 

 

Table 1. 13. Occurrence of mangrove species in Lianga, Hinatuan and Bislig Bay of Surigao del Sur. 

Scientific Name 

Lianga Bay Hinatuan Bay Bislig Bay 
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Aegiceras corniculatum             

Aegiceras floridum             
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Figure 1. 23.  Mean tree density and basal area estimated for the seven municipalities of Lianga Bay, 
three selected barangays in Hinatuan Bay and three selected barangays in Bislig Bay from October 
2017 – March 2018.  
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Stand Basal Area 

Across three bays, Lianga Bay has the highest mangrove tree density, followed by Bislig Bay and 
Hinatuan Bay (Figure 1.23). Across the surveyed sites, Marihatag of Lianga bay showed the highest 
mangrove tree density (i.e., 3,750 trees/ha), and was dominantly composed of R. apiculata and R. 
mucronata. Brgy, while San Juan of Hinatuan Bay has the lowest average value (i.e., 1,000 trees/ha) 
(Figure 1.23).    

In terms of mangrove tree basal area, Bislig Bay showed the highest values, (Figure 1.23).   
Hinatuan Bay also showed slightly higher stand basal area compared to Lianga Bay. Across bays, high 
basal area was contributed mostly by S. alba, S. caseolaris, and Aegiceras mangrove trees. Across the 
surveyed sites, Lawigan has the greatest stand basal area (i.e., 1,214,429 cm2/ha), contributed by S. 
caseolaris, while smallest stand basal area was observed in Cagwait and San Agustin of Lianga bay, 
and in Portlamon of Hinatuna Bay (i.e., < 400,000 cm2/ha) (Figure 1.23).  

Lianga Bay may have the highest number of mangrove trees, but these trees (dominated by 
Rhizophora) had relatively small diameter compared to fewer number of trees in other bays 
(dominated by Sonneratia) but of larger stand basal area. This further indicate that the trees in Lianga 
bay are either younger than those trees in other bays or are naturally having smaller diameter 
(Rhizophora has smaller tree diameter than Sonneratia) since tree diameter signifies growth.  The 
old S. alba (pagatpat) tree found in Salvacion of Bislig Bay showed an approximately 4 m measurement 
of girth at breast height which had a 1.2 m of tree diameter (Figure 1.24). Moreover, in previous 2011 
report of PRA-RSA, an average of 5,917 trees/ha was recorded for Marihatag and 10,700 trees/ha for 
San Agustin. In terms of basal area, values from 2011 report were approximately two times greater 
(i.e., 1,383,900 cm2/ha in Marihatag; 1,358,000 cm2/ha in San Agustin). In general, available data 
suggest that the mangrove forests of Surigao del Sur are dense, with presence of old and mature trees.  

 

 

Figure 1. 24.  Presence of big, tall, old Sonneratia alba tree (Pagatpat) observed in Brgy.   
Salvacion, Lingig, Surigao del Sur (left) and Brgy. Lawigan, Bislig, Surigao del Sur (right). 
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Figure 1. 25.  Mean sapling and seedling density for the six municipalities of Lianga Bay, three 
selected barangays in Hinatuan Bay and three selected barangays in Bislig Bay from October 2017 
– January 2018 
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Figure 1. 26.  Photos of mangrove areas of Brgy.   Purisima, Tago, Surigao del Sur (left) and Brgy.   
Salvacion, Lingig, Surigao del Sur (right) with highest seedling density. 

 

 

 

Regeneration Potential  

Across bays, Lianga Bay showed the highest density of seedlings, particularly for Aegiceras sp. in 
Tago (Figure 1.25) which can be associated to the presence of relatively few density of Aegiceras trees 
in the site (Figure 1.23).  Much of the mangrove species in Lianga Bay were also found to be on the 
seedlings and/or sapling stages (Figure 1.25). Meanwhile, both the Hinatuan and Bislig bays showed 
relatively low density of seedlings (Figure 1.25). This affirms our previous thought that the ecological 
explanation for having higher stand basal area of trees in these bays is the presence or dominance of 
mature trees. Nonetheless, the fact that almost all mangrove species showed significant amount of 
individuals on various stages of their growth across sites (Figure 1.23, Figure 1.25 – 1.26) signifies high 
regeneration potential in the mangrove forests of Surigao del Sur (Figure 1.27). Another notable 
observation is on the mangroves of Tago, in which > 80% comprised of seedlings, indicating not only 
a high regeneration potential but also higher susceptibility to various forms of disturbances.  
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Figure 1. 27.  Percent composition of trees, saplings and seedlings observed in the surveyed plots 
of Surigao del Sur last October 2017-March 2018. 
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Environmental Parameters 

Light penetration and air temperature inside the mangrove areas were measured using HOBO 
sensors which was setup to read light intensity every 30 seconds.  In each site, the sensor was carried 
around the mangrove area for at least 30 minutes.  Another sensor was then setup to read light 
intensity outside the mangrove area which the, both readings were used to calculate light reduction.   
Results showed that percent light reduction inside mangroves of Surigao del Sur ranged from 13.99% 
to 94%, indicating significant reduction in light penetration in the presence of mangroves forest (Figure 
1.28).  The mangroves of Loyola and Portlamon in Hinatuan Bay, and Bayabas in Lianga Bay had the 
least shade reduction with less than 80%.  Temperature differences, however, showed a range 
recorded from less than 0.15 oC to almost 12.6 oC recorded in the mangrove forest of Lianga.  
Although outside temperature was high, mangrove canopy was able to substantially reduce it to an 
average of 5.5 oC or approximately 15.7% of temperature outside.  The relatively low temperature 
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Figure 1. 28.  Average light reduction (A) and temperature difference (B) inside the mangrove 
canopies relative to areas outside the mangrove or open canopy. 



Aquatic Ecology and Coastal habitats 

 

47 

difference in San Agustin could be due to very low temperature outside as a result of cloudy and 
sporadic rain during the field measurement.  The dominant substrate types in the mangrove forests 
varied from sandy (carbonate, siliclastic sediments) to muddy (dominated by E. acoroides vegetation). 
Moreover, some mangroves in Surigao thrive on top of a hard substrate combined with soft substrates 
(either sand or mud). 

 

Mangrove areal estimates 

The estimated total mangrove area of Surigao del Sur is approximately 8,320 hectares (Figure 1. 
29).  Hinatuan contributed the most, given that it had a total mangrove area of 3,507.4 hectares. 
Hinatuan also has the longest mainland coastline length (74,501 m) out of the ten municipalities of 
Surigao del Sur (see Appendix Table 1.7).  The Bislig Bay has an estimated total mangrove area of 
2,023.3 hectares, while Lianga Bay has a total of 2,789.3 hectares.  In Lianga Bay, San Agustin has the 
highest mangrove extent (Figure 1.29); and Bislig City mangroves were relatively of higher extent than 
that of Lingig. The rest of the municipalities had mangrove area ranging from 151.7 hectares in 
Bayabas to 862.8 hectares in Lingig (Figs 1.30-32). 
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Figure 1. 29.  The total mangrove area of Surigao del Sur per municipality. 
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Summary 

The mangrove forest of Surigao del Sur was assessed using transect plot method last October 
2017 to March 2018 to determine the status of mangrove, mapped the extent of mangrove resource, 
and to establish permanent monitoring stations for future subsequent surveys.  Prior to the 
assessment, some of the local stakeholders were trained with standard protocols in gathering data 
during the project training last October 2017 for capacity building. Local partners who participated 
the assessment provided support for site selection and data gathering.  Based on the mangrove 
assessment on selected sites of Linga, Hinatuan, and Bislig bays, a total of 19 species of true mangrove 
were recorded, primarily dominated by a monospecific stands of either Rhizophora species (Bakhaw) 
or Sonneratia species (Pagatpat).  It was observed that majority of the mangrove area of Surigao del 
Sur were composed of old and big trees particularly pertaining to the Sonneratia species, although the 
density of these trees as well as of other species varied across sites.  The mangrove tree density 
ranged from 1,000 trees/ha in Brgy.   San Juan of Hinatuan Bay to 3,750 trees/ha in Marihatag of 
Lianga Bay, contributed primarily by Rhizophora.   Mangrove tree basal area ranged from 286,755 
cm2/ha in Brgy.  Portlamon of Hinatuan Bay to 1,214,429 cm2/ha in Brgy.  Lawigan of Bislig Bay 
contributed greatly by Sonneratia.   Sapling density ranged from 150 ind/ha in Brgy.  Portlamon, 
Hinatuan to 3,850 ind/ha in San Agustin of Lianga Bay while mangrove seedling ranged from 817 
ind/ha in Brgy.   Portlamon of Hinatuan Bay to 13,217 ind/ha in Tago of Lianga Bay.  The 
regeneration potential of mangroves in Surigao del Sur appeared high, due to high percentage of 
young individuals (seedlings, saplings) on most mangrove species recorded.  Moreover, the 
mangrove area of Surigao del Sur was mapped and its total area was approximately 8,320 hectares, 
contributed primarily by Hinatuan. The overall results of the assessment provides baseline information 
for mangrove resource management and future long term monitoring in the Province of Surigao del 
Sur. 

 

Issues and Concerns 

Some issues and concerns stated below are visually captured in Figure 1.33.   Within the 
surveyed sites (Figure 1.34 - 37), further observations were recorded along with informal talks with 
local partners in the field.  

 Mangrove resource utilization, which results to cutting of mangrove trees were primarily, 

observed in Tago where there is an easy access to the area and Barobo wherein the sampling 

area was located near the community.    

 Mangrove areas trapped and collected many household wastes particularly non-

biodegradable materials such as cellophanes. 

 Mangrove leaves had holes caused by insects manifestation observed in almost all sites.    

 Harvesting of Nypa fruticans for shingles, vinegar, food and native wine was rampant in the 

area.    

 In Brgy.   Mercedes, Tago, Surigao del Sur, mangrove substrate was excavated and then used 

to make fishpond dikes. 

 In addition, other issue observed was the conversion of mangrove areas to aquaculture ponds 

(near the surveyed plots) which was present in Tago and Salvacion. 
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Figure 1. 30.  Mangrove resource map of the Municipality of Tago, Bayabas, Cagwait and Marihatag 
of Lianga Bay in Surigao del Sur. 
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Figure 1. 31.  Mangrove resource map of the Municipality of San Agustin, Lianga, Barobo and 
Hinatuan of Surigao del Sur 

. 
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Figure 1. 32.  Mangrove resource map of Bislig City and Municipality of Lingig of Surigao del Sur. 
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Figure 1. 33.  Issues and concerns observed in the mangrove areas of Surigao del Sur; (a) mangrove 
tree cutting for firewood and poles, (b) household waste collected in mangrove areas, (c) insect 
manifestation visually observed by the presence of holes in mangrove leaves, (d) Nipa harvesting, (e) 
mangrove substrate were excavated to make fishpond dikes and (f) abandoned fish ponds 
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Figure 1. 34.  Sites of mangrove habitat assessment in Lianga Bay from the Municipality of Tago to 
the Municipality of Marihatag of Surigao del Sur. 
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Figure 1. 35.  Sites of mangrove habitat assessment in Lianga Bay from the Municipality of San 
Agustin to the Municipality of Barobo of Surigao del Sur. 
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Figure 1. 36.  Sites of mangrove habitat assessment in Hinatuan Bay of Surigao del Sur. 
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Figure 1. 37.  Sites of mangrove habitat assessment in Bislig Bay of Surigao del Sur 
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Task 2. Coastal Fisheries Assessment 

 

Introduction 

The long coastline and vast fisheries resources of Lianga, Hinatuan and Bislig bays provide food 

and livelihood to the many inhabitants of the ten LGUs in the Province of Surigao del Sur.  Fishing is a 

major source of income supporting the lives of many families in the province.  This significant 

contribution of coastal fisheries requires sustainable management of the bays’ fisheries resources.  In 

order to implement good management strategies, baseline information that describes the status of 

the bays is needed, thus the implementation of the PRSA project.  This section presents the status and 

characterization of the coastal fisheries in the Municipalities of Tago, Bayabas, Cagwait, Marihatag, 

San Agustin, Lianga, Barobo, Hinatuan, and Lingig and the City of Bislig. 

The content on this report were generated through a participatory approach method.  The 

information generated for the coastal fisheries is vital to the realization of possible management and 

livelihood interventions by the FishCORAL project for the communities who are dependent on the 

coastal fisheries of the three bays.   

 

Objectives 

 

 To characterize the coastal fisheries in Lianga, Hinatuan and Bislig Bays 

 To provide information and understanding on the present status of the fisheries stocks of the 

three bays 

 To determine important issues associated with coastal fisheries as baseline for the FishCORAL’s 

project to recommend management strategies and identify livelihood intervention towards 

sustainable management 

 

Methods 

The PRSA in coastal fisheries was initiated by a 3-day training of FishCORAL’s project         

partners – the ten LGUs in Surigao del Sur namely; Tago, Bayabas, Cagwait, Marihatag, San Agustin, 

Lianga, Barobo, Hinatuan, Bislig and Lingig by the Project team.  Participatory methods for coastal 

fisheries assessment including focus group discussion (FGD), key informant interview (KII) and market 

visit were adopted in generating information.  Three project team members for coastal fisheries from 

MSUN along with FishCORAL's community facilitators and staff from BFAR conducted the bulk of data 

gathering from October 10, 2017 – March 2018.  A total of 789 fishers participated the FGDs and 

individual interviews which provided the information needed for the coastal fisheries. 
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 Focus Group Discussion (FGD)  

The assessment on the coastal fisheries was basically administered using focus group 

discussion (FGD) research tool.  The geographical distance across the 99 coastal barangays covered by 

the project constrained the team and participants to held the FGD on a per barangay level, hence a 

cluster FGD was implemented with one FGD activity for every municipality clustering all its barangays.   

Two to three experienced fisherfolks from each coastal barangay were required to attend the 

FGD, although in some cases this were not met.  Overall 123 fisherfolks attended the 10 FGDs around 

the bay, mostly males which comprises 86.17% and few females at 13.82%.  The selection of fisherfolks 

were made and pre-arranged by the Community Facilitator (CF) of the FishCORAL project assigned in 

every municipality.  The CFs' were also instrumental in setting up a strategic venue for the FGD.  In 

addition to the fisherfolks, either a local fishery officer or another fishery staff attended the FGD to 

validate the information provided by the participants.  The participants were transported to the FGD 

venue and returned back to their respective places.  A facilitator and a documentor from MSUN team 

worked in tandem to conduct the FGDs.  The gathering of FGD data for the coastal fisheries usually 

lasted for three hours. 

Each FGD started with a short program together with the socio-economic component for the 

general orientation on the objectives of the project and the flow of FGD activities.  After the program, 

the two components separated to generate the necessary information from the participants. 

For ease of understanding and facilitation, tabulated sets of data forms were prepared using 

Manila paper to generate information.  The first data set was used to generate number of fishers and 

inventory of boats.  The second set was used to generate the list/type of gears and seasonal calendar.  

Since fishers could not estimate the number of units for a specific gear, listing the gears and identifying 

the top five most commonly used gear had been done as baseline for generating catch and income 

estimates.  Another data set was designed to obtain the characterization and the bulk of information 

for fisheries such as; species composition, fishing ground/areas, fishing time, fishing time, income 

from fishing, etc.  Such information was also used to extract estimates of fishing effort and catch 

(CPUE) estimates.  Information to generate catch trendline were graphed, while problems, issues and 

management measures were tabulated.  

In addition to the data set in tables, mapping activity was included during FGD to gather 

information for the gear maps, landing sites and other fisheries related activities.  Mapping was 

facilitated by asking the participants to plot the fishing areas/grounds for every type of fishing gear, 

the fish landing areas, etc., into the pre-drawn map of the locality during FGDs.  Gear Mapping with 

the participants is shown (Fig. 2.1).  Group picture with the participants was conducted after the FGD 

(Fig. 2.2).   
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Figure 2.1.  Gear Mapping with the participants during the FGD in Lingig, Surigao del Sur. 

 

 

Figure 2.2.  Group picture with the participants after the FGD in Tago, Surigao del Sur. 

 

 Key Informant Interview (KII) 

The fishing characterization, catch and income estimates was enhanced by conducting KII 

among fishermen.  Ten fishermen from every coastal barangay were interviewed individually.  The KII 

was arranged by the CF and staff from the Municipal Agriculture's Office.  In addition, researchers 

from MSUN also conducted KII interviews to the fishermen who attended the FGDs (Fig. 2.3).  Data 

generated from KII interviews included design and mechanics of operation of a particular fishing gear, 

catch composition, types of fishing gears, catch and income estimates, etc.  Other relevant information 

on fisheries characterization were also extracted from the KII of the socio-economic component. 
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2.1.1.  Market and Fish Landing Visit 

Market and fish landing visits were conducted to validate the catch composition generated 

from FGDs and KIIs as well as baseline on the scientific identification of the fish (Fig. 2.4).  The fish 

vendors at the market and some stall owners were interviewed on the local names of the fish 

displayed/caught for actual comparison/verification.  Aside from the local names, the vendors and 

stall owners were also asked on the source of the fishes and as well as the buying and selling prices of 

the fishes.   

 

 

Figure 2.4.   Market survey in Hinatuan and Bislig, Surigao del Sur 

 

 

 Gathering of Secondary Information 

Secondary data were also generated from the LGU particularly from the offices of the 

Municipal Development Coordinator and the Municipal Agriculture to gather information on the total 

number of fishermen, gears and boats, fish landing sites, fish markets sites, marine protected areas, 

 

 

Figure 2.3.  Key informant interview conducted in Lianga (left) and Barobo (right), Surigao del Sur 
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fish aggregating device, other fisheries related activities, management programs and measures, 

among others. 

 

Results and Discussion 

 

Fishing Effort 

Number of fishers 

Data generated from FGDs indicated 23,177 total fishermen from the three bays.  Most of the 

fishers engaged full time comprising 13,828 (59.66%) and 8932 (38.54) as part time.  Figure 2.5 shows 

the number of fishers operating the bays with the Municipality of Lingig having the highest number of 

fishermen and the least in Bayabas.  FGDs indicated that many fishers are reported from Lingig amidst 

its geographical location which favors fishing more than any other livelihood activities.  The 

Municipalities of Tago, San Agustin, Marihatag and Lianga had more part time than full-time fishers.  

For Tago, this can be attributed to their limited fishing area while for San Agustin and Marihatag these 

could be possibly due to their constant exposure to wave action that may have restricted their 

inhabitants to engage in fishing.  In addition, the regular influx of visitors in San Agustin may have 

encouraged some of its fishers to rather engage in tourism activities.   

Compared to the assessment conducted by MSUN FSTDI (2011) in Marihatag with 595 total 

fishers and San Agustin with 319, the present PRSA data has relatively higher number with 1,620 

fishers and 1,881 fishers respectively.  This depicts a rapid increase on the number of fishers with 

almost threefold and sixfold respectively, after 7 years.   

 

 

Tago Bayabas Cagwait Marihatag
San

Agustin
Lianga Barobo Hinatuan Bislig Lingig

Full time 1441 300 1728 427 648 528 1673 2108 1660 3315

Part time 1719 290 245 1193 816 735 450 534 723 2227

Total 3160 590 1973 1620 1881 1263 2123 2642 2383 5542
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Figure 2.5.  Number of fishers identified during FGDs for the ten LGUs in the three bays 
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Number of Boats 

 A total of 14,195 boats are operated in the three bays, with more than half (55.22%) 

numbering 7,838 units as motorized and 6357 (44.78%) units as non-motorized.  The highest number 

of boats shown in Figure 2.6 was from the Municipality of Lingig and the lowest was from Marihatag.  

The number of boats in the three bays is lesser compared to the number of fishermen indicating that 

some 38.75% of the total 23,177 fishers do not have boats.  Some fishermen merely joined to those 

who have boats to engage in fishing.  The report of Salinas-Rojas et.  al., (2011) which indicated 48% 

non-motorized boats and 33% motorized operating in Lianga bay, the data generated in FGDs 

conformed with the higher number of non-motorized over motorized boats.  However, an overall 

higher number of motorized boats over non-motorized boats was reported for the three bays in the 

PRSA which can be accounted on the inclusion of the boats from Hinatuan and Bislig bays.  Anchorage 

area of fishing boats in Hinatuan, Surigao del Sur is shown in Figure 2.7. 

 

 

Figure 2.7.   Anchorage area of fishing boats in Hinatuan, Surigao del Sur 

Tago Bayabas Cagwait
Marihata

g
San

Agustin
Lianga Barobo Hinatuan Bislig Lingig

Motorized 76 120 831 165 155 368 837 1806 1563 1917

Non Motorized 925 230 217 118 175 274 823 1092 475 2028

Total 1001 350 1048 283 330 642 1660 2898 2038 3945
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Figure 2.6.   Number of boats identified during FGDs for the ten LGUs in the three bays 
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Fishing Gears 

Thirty-one types of fishing gears were identified by fishers to operate in the three bays (Table 

2.1).  Six types of fishing gears namely; bottom set gill net, drift gill net, simple handline, longline, 

multiple hook and line and spear are the most commonly used gears in the three bays.  In addition, 

fish corral, fish pot, spear and gleaning complete the top ten fishing gears.  Several illegal fishing gears 

were also identified during FGDs including compressor, trawl, muro-ami, filter nets and stationary 

bag/lift net.  The filter and stationary bag nets are considered illegal because they are deployed in 

municipal waters using small mesh sizes.   Some fishers possessed more than one gear and engaged 

in multi-gear fishing in a single trip.  The City of Bislig had the highest number on fishing gears with 23 

types.  Such highest occurrence can be attributed to the fishermen's greater access to fishing material 

and supplies in the urban City of Bislig.  Lingig had 18 types of gears, the second highest owing to the 

presence of more fishermen than the rest of the nine LGUs.  Common gears is shown in Figure 2.8 

while the operation of the common gears in different areas of the three bays is depicted in Figure 2.9. 

 

Figure 2.8.  (top to bottom).  A fisherman with his hook and line fishing gear; Stationary 
lift/bag net locally known as ‘sumbada’ 
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Table 2.1.  Different types of fishing gears from the ten LGUs operated in the three bays 
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Figure 2.9. Gear map of the three bays of Surigao del Sur as perceived by the local respondents.  Gear 
maps of the other municipalities are shown in Appendix 1. 
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Characterization of fishing activities 

The three bays subsisted mostly on municipal fisheries, with several fishing gears operated in 

deep sea fishing during calmer weather.  The fishing practices in the bays is shown in Table 2.2.  

Usually, only one to two fishers engaged in fishing on board either a motorized or non-motorized boat.  

Number of fishing hours ranged from 4.75 to 10.8 hours, although, fishers who engaged in deep sea 

fishing spent one to three weeks per operation.  Fishers in the bays engaged in fishing almost daily 

covering 20 and more days every month.  Majority of the fishers engaged in fishing the whole year 

round except in areas with limited fishing grounds and most exposed to turbulent weathers like the 

Municipalities of Cagwait, Tago and Marihatag.  Bigger boats accommodated more than two crews 

and can be operated with several types of fishing gears.  The deployment of some fishing gears were 

dependent on wave patterns and turbulent seas as depicted in Figure 2.10.  During seasons of 

turbulence, fishers usually opted to fish nearshore and shallower areas preferably using nets like fish 

corral, bottom set gill net, etc.  During calmer season, fishers normally deployed various fishing gears 

and ventured in both shallow and deep areas, even beyond the municipal waters.  The southwest 

monsoon that generally brought calmer seas allowed the fishers to fish for longer time that could 

generate higher catch volume and better income.  Although for a gear like fish corral, fishermen 

reported higher catch during stormy and rough seas even facing the risk of it being damaged 

particularly the nets.  Details of the fishing characteristics in the different municipalities are presented 

in Appendix 4. 

 

 

Table 2.2.    Modes and practices of fishing operation in the three bays 

Modes and practices 
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Average no.  of crew/ boat 1.4 1 3.4 1.4 1.6 1.4 2 1 2.2 1.8 

Average no.  of fishing months /year 9 10.8 8.6 9.8 12 12 12 12 12 11.4 

Average 
fishing hours/day 4.75 8 8.8 7.2 5 8.4 10 10.8 10 8 

Average fishing trips/month 24.8 25.4 25.8 21.8 20.4 23.2 26 24.4 26 25.8 
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The volume of production in the bays was not estimated due to time-bound constraints of the 

project.  Salinas-Roxas et.  al., (2011) reported an annual catch estimates of 6,933.88 tons from May 

2009 to June 2011 in Lianga Bay which translates to an estimated annual production of 3,200.25 mt 

year-1. 

 

Fish landing areas 

Most of the localities in the three bays have newly constructed community fish landing centers 

near to their fish markets (Fig. 2.11).  Table 2.3 shows the locations of 14 fish landing areas around the 

three bays.  The fish port in Barobo is observed to be the busiest fish landing station where monitoring 

of catches for commercial fishers are actively done.  Other landing areas, like those observed in Lianga 

is not operating.  Usually, municipal fishers prefer to land their catches proximate to their houses.  It 

is understood that these fishers have this practice for ease of anchoring boats near their houses so 

they can easily watch them.  Likewise, to avoid the hassles upon leaving very early to fish.  Such might 

be the reason why some of the fish landing stations are not yet utilized.  In the City of Bislig, fishers 

still opted to land their catches in the port of PICOP (Paper Industries Corporation of the Philippines) 

for convenience.  In addition, poachers were reportedly restricted in the said port.  The non-operation 

of some fish landing stations likely suggests the need to strategize the management and operation of 

the fish landing stations to regularly monitor catches in the bays.  Deployment of field staff would 

likewise greatly help to facilitate fish catch monitoring.  Once a mechanism to regularly operate fish 

landing stations will be institutionalized, then additional stations can be strategically established close 

to the dwelling places of the fishing communities for ease of monitoring catches.    

  

 

Municipality JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Tago

B ayabas

C agwait

Marihatag

S an Agus tin
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L ingig

Figure 2.10.   Wave patterns from different LGUs in the three bays of Surigao del Sur 
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Table 2.3.  Location of fish port/landing stations in the three Bays of Surigao del Sur 

Municipality *Name of Fish Port/Community Fish Landing 
Centers 

Coordinates 

Bayabas Bayabas Community Fish Landing Center N 8.96767 E 126.28163 

Cagwait Unidad Fish Port 
Aras-asan Fish Port 

N 8.88102 E 126.30682 
N 8.87581 E 126.31409 

Marihatag Marihatag Community Fish Landing Center N 8.80400 E 126.30163 

San Agustin San Agustin Community Fish Landing Center N 8.74359 E 126.22577 

Lianga Lianga Community Fish Landing Center N 8.63158 E 126.09595 

Barobo Barobo Fish Port N 8.56056 E 126.12195 

Hinatuan Hinatuan Community Fish Landing Center N 8.36588 E 126.33875 

Bislig Mangagoy Fish Landing 
Port of Tabon 

N 8.188958 E 126.3526 
N 8.19335 E 126.35614 

Lingig Lingig Community Fish Landing Center N 8.03479 E 126.41254 

* Fish ports are catch landing areas for all fishers including commercial fishers while community fish 
landing centers serve as catch landing stations and as post-harvest facilities for municipal fisherfolks. 

 

           

 

Figure 2.11.   Community fish landing center in Hinatuan, Surigao del Sur 

. 
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Catch characterization 

Catch composition 

Figure 2.12 shows the catch composition of the major commodities namely; finfishes, 

mollusks, crustaceans, echinoderms and seaweeds with finfishes comprising 80% of the 126 reported 

species derived from FGDs and KII.  Likewise, the highest number of families was in finfishes with 43 

out of 56 total families followed by mollusks, crustaceans and echinoderms and least in seaweeds 

(Figure 2.13).  Similarly, the highest number of species are reported from finfishes with 100 out of 126 

total species.  The results obtained on the number of species is lower compared to the study of Salinas-

Rojas et. al., (2011) conducted in Lianga Bay with 177 reported species.  The longer duration of their 

study for the actual landed catch possibly gave more accurate data which may suggests an 

underestimate of the data generated from interviews for coastal fisheries in this study.  Accuracy of 

data is best generated through actual monitoring of actual landed catch and on-board fishing.  Such 

methods were not employed during PRSA due to resource and time constraints.  A detail list on the 

catch composition on the fisheries species caught in the three bays is presented in Table 2.4. 

 

Figure 2.12.   Catch composition based on major commodities in  the three  bays of Surigao del Sur 

 

Figure 2.13.  Coastal fisheries catch composition by major fish group from the three bays of Surigao 
del Sur 
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Top ten commonly caught and other high-valued fisheries species 

The top ten fisheries commodities commonly caught by fishermen in the three Bays is 

presented in Figure 2.14.  Finfishes comprised the majority of the catch with eight species.  Only one 

crustacean and one mollusk species made it to the top ten.  Two finfish species from the family 

Siganidae, the Siganus canaliculatus (Fig. 2.15) and Siganus spinus were the most frequently caught 

species.  The mollusk, Octopus sp and the crustacean Scylla serrata are the 6th and 9th frequently 

caught species respectively.  The other top 10 frequently caught species were the finfishes Scarus 

rubroviolatus (3rd), Katsuwonus pelamis (4th), Lethrinus harak (5th), Thunnus albacares (7th), 

Carangoides sp (8th), and Carangoides armatus (10th).  Siganid species comprising the top 2 commonly 

caught fisheries commodities in the Bays indicate the significance of the seagrass beds since these 

finfish species are dependent on seagrass ecosystem.  Likewise, the mangrove habitat for the mud 

crab Scylla serrata and the coral reefs for the major demersal catches.  Likewise, the importance of 

FAD management for the skipjack tuna, Katsuwonus pelamis within the three bays.   

 

Figure 2.15.  Siganus canaliculatus, the most commonly caught municipal fisheries commodities in the 
three bays of Surigao del Sur 
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Figure 2.14. Top ten fisheries species caught in the three bays of Surigao del Sur  
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Another fisheries species of high value but was not included in the top ten is the lobster, 

Panulirus sp.  FGD participants indicated that rapid harvesting of the lobster stocks is alarming 

including both adult and fingerlings due to their high market price and demand.  There is a need to 

immediately assess the stocks of lobster in the bay as baseline for applying the right intervention of 

managing the lobster fishery.  Likewise, for the mud crab Scylla serrata and other commercially 

important fishery species.  Habitat management for the commercially important fishery species should 

be established.   

 

Major finfish families 

The family of Carangidae represented the most number of caught fishes comprising 15% 

(figure 2.16, figure 2.17) followed by, Scombridae (7%), Siganidae and Lutjanidae (5% each).   

 

Figure 2.17.   Composition of finfishes by families in the three bays of Surigao del Sur 
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Figure 2.16.  Carangidae family had the most number of finfish species in Surigao del Sur 
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 Table 2. 4.  Detail of the catch composition in coastal fisheries in the three bays of Surigao del Sur 

Family Name Scientific Name Local Name 

A.  Fishes   

Acanthuridae Acanthurus sp Indangan 

Acanthuridae Acanthurus spp Mongit 

Anguillidae Anguilla sp Tagiwawo 

Anguillidae Anguila marmorata Kasili 

Apogondae Apogon sp Moong 

Apogonidae Apogonichthyoides brevicaudatus Ibis 
Atherinidae Atherinomorus lacunosus Guno 

Balistidae Abalistes stellaris Pugot 

Bothidae Bothus sp Dapa  

Caesionidae Caesio lunaris Ahaon 

Caesionidae Caesio cunning Solid 

Carangidae Alepes sp Salaysalay 

Carangidae Carangoides armatus Langug 

Carangidae Carangoides malabaricus Saminsamin 

Carangidae Carangoides sp Sibad/talakitok 

Carangidae Caranx ignobilis Mamsa 

Carangidae Decapterus macrosoma Budloy 

Carangidae Decapterus sp. Budohan 

Carangidae Elagatis bipinnulata Salindato 

Carangidae Rastrilleger  kanagurta Anduhaw 

Carangidae Rastrilleger brachysoma Budaw 

Carangidae Rastrilleger faughni Hasa-hasa 

Carangidae Selar boops Kutob 

Carangidae Selar crumenopthalmus Matang baka 

Carangidae Seriola sp Marang 

Carangidae Scomberoides tol Lapis 

Chaetodontidae Chaertodon sp Melon 

Chaetodontidae Chaetodon sp Kabakaba 

Chanidae Chanos chanos Bangus 

Channide Channa striata Haluwan 

Charcarinidae Carcharhinus melanopterus Tadlungan  

Clupeidae Ilisha hoevenii Tagbak 

Clupeidae Sardinella sp Tamban 

Coryphaenidae Coryphaena hippurus Mahi mahi  

Coryphaenidae Coryphaena sp Pandawan 

Dasyatidae Himantura uarnak Pagi 

Engraulidae Stolephorus sp Bolinao 

Exocoetidae Cheilopogon cyanopterus Bangsi 

Gerridae Gerres filamentosous Puti-an  

Gobiidae Trimma papayum Pawpaw 
Haemulidae Diagramma pictum Lipti 

Hemirhamphidae Hemirhamphus far Sasa 
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Family Name Scientific Name Local Name 

Holocentridae Myripristis sp Sugasuga 

Holocentridae Myripristis sp Baga 

Istiophoridae Istiophorus sp Malasugi 

Istiophoridae Istiophorus sp Liplipan  

Labridae Cheilinus fasciatus Maming 

Labridae Cheilio sp Tadtad 

Labridae Choerodon sp Lupit 

Labridae Thalassoma lunare Labayan 

Leiognathidae Gaza minuta Sapsap 

Leiognathidae Leiognathus longispinis   Latab 

Leiognathidae Leiognathus sp Palotpot 

Lethrinidae Lethrinus harak Katambak  

Lethrinidae Lethrinus sp Dugso 

Lutjanidae Aprion virescens Maliguno 

Lutjanidae Lutjanus bohar Mangagat 

Lutjanidae Lutjanus kasmira Abgawon 

Lutjanidae Lutjanus lutjanus Saging 

Lutjanidae Lutjanus malabaricus Mayamaya 

Mugilidae Liza sp Banak 

Mugilidae Mugil cephalus Gisaw 

Mullidae Upenaeus tragula Timbongan 

Mullidae Upeneus sp Timbongan 

Nemipteridae Nemipterus sp Lagaw 

Nemipteridae Nemipterus sp Sagisi 

Pinguipedidae Parapercis sp Tagintingan 

Pomacentridae Pomacentrus sp Pata 

Pricanthidae Priacanthus sp Gangis 

Scaridae Scarus sp Banog 

Scaridae Scarus sp Lawayan 

Scaridae Scarus rubroviolaceus Bontog 

Scaridae Scarus sp Molmol 

Scatophagidae Scatophagus argus Kikilo 

Scatophagidae Scatophagus sp Samiran 

Scombridae Auxis rochei Pirit  

Scombridae Auxis thazard Belason 

Scombridae Katsuwonus pelamis Tulingan 

Scombridae Scomberomorous commerson Tangige 

Scombridae Thunnus albacares Karaw/barilis 

Scombridae Thunnus sp Bulis 

Serranidae Ephinephelus Pugapo 

Serranidae Ephinephelus sp Suno 

Serranidae Ephiphelus coiodes  Lapulapu 
Serranidae Epinephelus sp Dogho 

Shpyraenidae Sphyraena sp Barakuda 

Sphyraenidae Sphyraena japonica Rumpe 
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Family Name Scientific Name Local Name 

Sphyraenidae Sphyraena obtusata Saguysoy 

Siganidae Siganus sp Buras 

Siganidae Siganus guttatus Ketong 

Siganidae Siganus lineatus Bangkawon 

Siganidae Siganus spinus Budas  

Siganidae Siganus canaliculatus Danggit 

Tetraodontidae Arothron immaculatus Musi 

Therapontidae Therapon jarbua Bugaong 

Triacanthidae Triacanthus biaculeatus Pagukpok 

Trichiuridae Lepturus sp Pananglitan 

Trichiuridae Thrichiurus sp Diwit  

Trichiuridae Trichiurus sp Balo 

Crustaceans   

Gonodactylidae Gonodactylaceus falcatus Mantis 
Palinuridae Panulirus sp Banagan 

Penaeidae Penaeus spp Puti-an 

Penaeidae Penaeus indicus Pasayan 

Penaeidae Penaeus monodon Lukon 

Portunidae Portunus pelagicus Kasag 

Portunidae Portunus sanguinolentus Lambay 

Portunidae Scylla olivacea Pulahan 

Portunidae Scylla serrata Alimango 

Molluscs   

Arcidae Anadara sp Litob 

Cassidae Cassis cornuta Bodjong 

Strombidae Lambis lambis Saang 

Strombidae Strombus marginatus Bongkawil 

Strombidae Strombus urceus Aninikad 

Veneridae Mercenaria mercenaria Bug-atan 

Loliginidae Loligo sp. Cuttlefish 

 Loliginidae Sepioteuthis lessoniana Nokos 

 Loliginidae Sepioteuthis sp Pusit 

Sepiidae Sepia sp. Kwabotan 

Octopodidae Octopus  sp Kugita 

Echinoderms   

Toxopneustidae Tripneustes gratilla Sarawaki 

Toxopneustidae Tripneustes sp Tuyom 

Holothuriidae Holothuria sp. Balat 

Aplysiidae Dolobella auricularia Donsul 

Seaweeds   

Solieriacea Eucheuma sp Guso 

Caulerpacea Caulerpa sp Lato 
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 Estimated catch (CPUE) and income estimates 

The catch and income estimates data are presented in Table 2.5 and Appendix 4 with longline 

fishing gear giving the highest income valued at PhP 506.07.  Simple handline, jigger, multiple hook 

and line, fish corral, spear, gleaning, crab pot, fish pot, and crab lift net completed the top 10 gears 

based on net income.  The income yield in gears is attributed to the value of catches caught by the 

gears.  A gear that caught high valued species would also yield better income.  However, it does not 

necessarily follow that a gear with higher catch volume could yield higher income.  Usually, it depends 

on the expenses spent particularly on the fuel of boat and the number of crews.  For instance, among 

the major gears operated nearshore, the highest average reported catch was 9.03 kg using stationary 

bag/lift net but yielded lower income due to the lower market value of the species it caught and more 

number of crews were involved.  Seasonal gears operated offshore produced some of the highest 

average catch volumes and incomes even if the gears also incurred high expenses.  The operation of 

tuna longline for instance, produced the highest catch volume at 260 kg.  It also incurred the highest 

expenses at PhP 6,000 but yielded the highest individual net income of PhP 1,175.00.   

Low catch rates and incomes are reported for the gill nets.  Such scenario can be attributed to 

the declining stocks in near shore fisheries where these gears are regularly deployed by fishermen and 

as well as due to the increase on the number of fishermen using the gears.  However, the deployment 

of stationary nets like fish corrals and stationary bag/lift nets made better income due to the smaller 

mesh sizes of these nets that can catch more fish compared to gill nets that has bigger mesh sizes. 

By practice, fishermen usually sold a huge portion of their catch at 90% and only a smaller 

portion at 10% (Figure 2.18) is allocated for household consumption.  This indicates that they 

prioritized earning an income from fishing to cover their household expenses. 

  

Figure 2.18.  Utilization of fishermen's catch around the three bays of Surigao del Sur 
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Table 2.5.   Average daily catch estimates and income of fishers in the three bays  of Surigao del Sur 
using different gears 

Gear types Gear 
catch 

(Kg/Gear) 

Individual's 
catch (Kg/ 

person/) 

Gross 
income 

(PhP) 

Expenses 
(PhP) 

Net 
income by 
gear (PhP) 

Net 
individual 

income (PhP/ 
person 

Major Gears       

Longline 3.78 3.43 703.47 146.79 556.68 506.07 

Simple handline 8.88 6.34 759.28 131.88 615.54 439.67 

Jigger 6.51 5.42 551.27 147.83 403.44 336.20 

Multiple hook and 
line  

3.25 2.71 512.50 118.13 394.38 328.65 

Fish corral 3.71 2.97 471.67 92.29 379.38 303.50 

Spear 6.03 5.02 430.64 60.23 342.86 285.72 

Gleaning 4.05 4.05 297.60 33.30 264.30 264.30 

Crab pot 1.75 1.46 350.00 42.50 307.50 256.25 

Fish pot 3.45 2.03 482.78 77.72 405.06 238.27 

Crab lift net 2.64 1.26 559.72 87.81 471.92 224.72 

Stationary lift/bag 
net 

9.03 3.93 542.00 90.20 412.91 179.53 

Bottom set gill net 3.43 1.43 464.26 68.71 388.09 161.70 

Drift gill net 5.77 2.40 491.18 93.35 368.59 153.58 

Other Gears       

Push net 1.85 1.85 500.00 112.50 387.50 387.50 

Scoop net  2.38 2.38 275.00 92.50 182.50 182.50 

Torch  2.13 2.13 242.50 62.50 180.00 180.00 

Fyke/Filter net  4.67 2.33 416.67 66.67 350.00 175.00 

Beach seine 2.50 1.09 550.00 200.00 350.00 152.17 

Compressor 3.00 3.00 250.00 100.00 150.00 150.00 

Fish trap 1.48 1.48 182.78 51.39 120.75 120.75 

Cast net 3.00 2.00 200.00 40.00 160.00 106.67 

Single hook and 
line 

4.25 4.25 550.00 450.00 100.00 100.00 

Seasonal gears    

Tuna longline 
(offshore)  

260.14 65.04 6000.00 1300.00 4700.00 1175.00 

Troll line (offshore) 53.22 12.10 2812.50 925.00 4712.50 1071.02 

Drift gill net for 
bigger pelagic 
fishes'  

5.5 2.75 550 200 350.00 175.00 

Drift gill net for 
small pelagic fishes 

9.00 1.00 775.00 175.00 600.00 66.67 
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 Catch historical trendline  

The data pooled from FGDs of the ten LGUs showed the usual trend of declining catch over 

the years in the three bays as shown in Figure 2.19.  In 1970, for instance, a fisherman usually caught 

60 kilograms of fish daily using either bottom or drift gill net but only less than 5 kilograms at present.  

Fishermen cited the increasing number of fishermen over time and illegal fishing practices as the major 

reasons for the declining trend.  Moreover, they indicated other possible reasons including cutting of 

mangroves, siltation brought possibly by mining and logging, pollution and effect of climate change 

like frequent and adverse weather changes.  Fishermen on the other hand, indicated an increasing 

trend from 1970 to 1980 for hook and line and spear fishing.  They considered the improvement of 

their fishing skills and the modification of the technology for these gears as the reasons for the 

increase.   

 

The three bays have a unique fishing characterization manifested on the high number of 

fishermen (23,177)  compared to only 5,2621 in Butuan bay suggesting that a lot of the communities 

in the three bays heavily depended on the coastal fisheries for their livelihoods.  Likewise, the fishers 

in the three bays have lower income (Php 100- Php506.07) for the major fishing gears when compared 

to fishers in Butuan bay (Php 271.25 – Php 2,079.841) owing to the type of fishing gears and volume 

of catches.  It is important to note that a type of gill net very common in Butuan bay targets sardines 

that gives the bulk of the fisher’s catch.   Another unique attribute of the coastal fisheries in the three 

bays are the demersal fisheries commodities commonly caught, siganids species in particular that are 

of high commercial value.  Likewise, the abundance of other commercially important demersal 

commodities which included grouper, lobster and the mud crab Scylla serrata.    

                                                             

1 Based on PRSA conducted by MSUN in Butuan bay and simultaneous with the PRSA of the  three 
bays in Surigao del Sur  
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Figure 2.19.  Historical catch trendline in the three bays of Surigao del Sur 
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Issues and concerns 

The condition of the coastal fisheries in the three bays is influenced by many factors including 

environmental, socio-economic, socio political, and market/post-harvest specific to every localities as 

presented in Appendix 2.10.  Several of these factors brought negative impacts to the lives of fishers 

and their quality of living.  The list below categorized as issues and concerns summarized the 

adversities identified by fishers during FGDs in the three bays. 

Classification Specific Issues & Concerns 

Environmental/Natural 

 Depleted fisheries resources 

 Rapid harvesting of high market price fisheries commodities 
(lobsters, mud crabs) 

 Improper solid waste management (some do not segregate their 
wastes) 

 Coastway pollution from fishing activities (oil, paint, cans, rope, 
etc.) and urbanization 

 Abandoned MPA's  

 Illegal cutting of mangroves (for firewood and house materials) 

 Use of pesticides, herbicides and other chemicals from 
agriculture 

 Frequent weather disturbances 

Socio-economic  

 Overfishing 

 Increasing number of fishers  

 Fishing of small-size fishes 

 (Geographically) Limited fishing grounds  

 Less fishing area due to the establishment of sanctuaries 

 Encroachment of commercial fishers from other municipalities 
and provinces 

Socio-political 

 Use of illegal fishing (dynamite, obnoxious substances, 
lampornas, triple/trammel net, compressor, sumbada in 
municipal waters, muro-ami, sanggab, electro fishing, etc.)  

 Absence of coastguards  

 Less security for fish warden to capture intruders/illegal fishers 

 Lesser/non-punishment for commercial fishers/intruders  

 Weak law enforcement 

 Feeble relationship between government and fishers 

Marketing & Post harvest  

 Some fishers sell their catches to other municipalities resulting 
to a glut in market prices in their own area  

 High market price of fishes from vendors  

 Low market price for fishermen's catch 

 Alarming fishing of lobsters in 2015-2016  

 High market demand of high valued species resulting to rapid 
harvest, thus the threat of overfishing 

 Increasing market price of crablets and lobster fry 
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Summary 

Coastal fisheries assessment was conducted by Mindanao State University at Naawan in 

Lianga, Hinatuan and Bislig Bays of Surigao del Sur to provide baseline information on their coastal 

fisheries as part of the Participatory Resource and Socio-economic Assessment (PRSA) of the FishCoral 

Project.  Participatory approach method including focus group discussion (FGD), key informant 

interview (KII), market and fish landing visit and gathering of secondary information was adopted in 

generating information.  A total of 789 fishers participated the FGDs and individual interviews. 

Data generated from FGDs indicated that there were a total of 23,177 fishermen in the three 

bays, and were mostly full time (59.66%) than part time (38.54%).  A total of 14,195 boats are operated 

in the three bays, with more than half of the units (55.22%) are motorized than non-motorized 

(44.78%).  Thirty one types of fishing gears were identified by fishers to operate in the three bays, with 

the City of Bislig as the highest number of fishing gears with 19 types.  Several illegal fishing were also 

identified during FGDs like compressor, trawl, muro-ami, filter nets and stationary bag/lift nets.  

Furthermore, deployment of some fishing gears were dependent on wave pattern and turbulence in 

which several fishing gears were operated in deep sea fishing during calmer weather.  Most of the 

fishers spent 4.75 to 10.8 hours of fishing operation daily and engaged in fishing the whole year round 

except on areas with limited grounds and exposed to turbulent weathers.  Most of the municipalities 

have newly constructed community fish landing centers near to their fishing market although some 

were still not operating. 

Data on the catch composition of the major commodities of the three bays derived from FGDs 

and KII revealed that finfishes were the highest comprising 80%, with the family of Carangidae 

represented the most number of caught species.  Siganus canaliculatus and Siganus spinus were the 

most frequently caught species.  Major gears of catch per unit of effort of individual fishers range from 

1.26 kg/person in crab lift net to 6.34 kg/person in simple handline.  Catch and income estimates 

showed that the longline fishing gear had the highest income valued at PhP 506.07 while the lowest 

was reported for drift gill nets (PhP 368.59).  In addition, fishermen usually sold a huge portion of their 

catch (90%) and allocated only small portion (10%) for household consumption.   

The data pooled from FGDs of the nine municipalities and one city showed the declining trend 

for fish catch over the years.  The increasing number of fishermen over time and illegal fishing practices 

were cited as the major reasons for the declining trend.  Similarly, the above reasons are identified as 

the most pressing issues and concerns on coastal fisheries which had brought negative impacts to 

their lives and quality of living. 
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The results of the PRSA in coastal fisheries bring significant points to serve as baseline for 

recommendation to sustain the fisheries production of the three bays.  These implications are 

summarized as follows; 

1. Catch trendlines indicate declining fisheries resources  

2. Major causes of declining catch included increasing number of fishermen and illegal fishing 

3. Addressing illegal fishing as well as the increase in the number of fishers must be prioritized 

4. The low income obtained by most fishers is indicative on the need and the provision of 

alternative livelihoods  

5. Existence of non-active/abandoned marine protected areas in the absence of non-functional 

management bodies is another priority to be addressed 

6. Alarming fishing on high-valued fisheries commodities like lobster and mud crabs should be 

evaluated and assessed to develop management strategies.  Moreover, production 

technologies to augment and sustain the natural population on the said species should be 

developed 

7. Absence of monitoring mechanism on the landed catch should be addressed 
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Task 3.  Water Quality Assessment 

 

Introduction 

Water quality describes the condition of the water, including its chemical, physical and 

biological characteristics.  It is a measure of the condition of water relative to the requirements of one 

or more biotic species and usually with respect to its suitability for a particular purpose.  Good water 

quality is essential to a healthy marine ecosystem. Lianga-Hinatuan-Bislig Bays are best described by 

their long coastline and good fishery resources that provide food and livelihood to many residents of 

the ten municipalities of Surigao del Sur.  Thus, this section presents the water quality profile of the 

Lianga, Hinatuan and Bislig Bay.   

 

Objectives 

1. To determine the water quality along coastal waters of Lianga-Hinatuan-Bislig Bays and their 

major tributaries;  

2. To determine the mercury (Hg), lead (Pb), cadmium (Cd), and nickel (Ni) concentrations in 

water and sediment along major tributaries; and  

3. To determine the mercury, lead, cadmium, and nickel content in selected aquatic organism 

from the bay. 

 

 

Methods 

Sampling Stations 

The sampling stations considered in the water quality assessment (Figure 3.1) include river 

tributaries, coral reef areas, seagrass and mangrove rich areas, and artificial reefs in Lianga, Hinatuan, 

and Bislig Bays. These stations were chosen to possibly relate the status of the marine resources in 

the bay to the quality of water that these resources are exposed.  Please see Appendix 2 for the 

geographic coordinates of sampling stations. 

 

Sample Collection and Analyses 

Sub-surface water samples were collected from each study stations of aquatic habitats such 

as seagrass/seaweed beds; mangrove areas; coral reefs and sanctuaries and river mouths (Figures 3.2-

3.4).  Nutrients (nitrate-N, ammonia-N, nitrite-N, and phosphate-P) were analyzed using Hach Field 

Spectrometer (Model DR 1900) (Figure 3.5) while water temperature, dissolved oxygen, and pH were 

measured in-situ using a temperature/DO sensor and pH meter, respectively. 

For the suspended solids, a 1L composite water samples from the designated sampling sites 

were collected, kept in styrofoam boxes with ice and were brought to MSUN Analytical Laboratory for 

analyses.  In the laboratory, Gravimetric Method was used to determine the concentrations of total 

suspended solids. The concentration is reported in mg/L total suspended solids.   
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Figure 3. 1. Map showing the sampling stations where water quality assessment was conducted. 
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Figure 3. 2.  Collection of water samples and in situ pH determination in Tago River 

 

 

Figure 3. 3.  In situ dissolved oxygen and temperature determination in water using D.O./Temp Sensor 
at the coral reef site, Bayabas, Surigao del Sur 
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Figure 3. 4.  Collection of water samples in one of the mangrove sites, Bayabas, Surigao del Sur 

 

 

 

Figure 3. 5.  Hach Field Spectrometer (left) and Microplasma Atomic Emission Spectrometer (right) 
used for nutrient and heavy metal analyses, respectively. 
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Analysis of heavy metals in water, sediment, and aquatic organisms 

Sub-surface water samples, composite sediment and some species of macro-invertebrates 

samples were collected from the river mouths of the major river tributaries of Lianga-Hinatuan-Bislig 

Bays for the analyses of mercury, lead, cadmium, and nickel.  The water samples (350 mL) were 

immediately acidified with 1.5 mL nitric acid. The collected samples were brought to MSU at Naawan 

Analytical Laboratory for analyses of heavy metal content.   

Water samples were digested following The Standard Method for the Examination of Water 

and Waste Water (APHA, 1995) while the sediment and macro-invertebrate samples were air dried 

and subsequently oven dried at 600C to constant weight and digested following EPA Method 200.7.  

The final determination of the heavy metal content was done using Micro-Plasma Atomic Emission 

Spectrometer (Model 4200 MP-AES) (Figure 3.5). 

 

Results and Discussion 

Temperature 

Temperature exerts a major influence on biological activity and growth.  Temperature governs 

the kinds of organisms that can live in any water bodies.  Fish, insects, zooplankton, phytoplankton, 

and other aquatic species all have a preferred temperature range (Perlman, 2016).  As temperatures 

get too far above or below this preferred range, the number of individuals of the species decreases 

until finally there are none. 

Temperature is also important because of its influence on water chemistry.  The rate of 

chemical reactions generally increases at higher temperature.  There were obvious differences in 

temperature readings in Lianga-Hinatuan-Bislig Bays during the sampling period (Figures 3.6-3.7).  

Temperature readings in the river stations ranged between 25.5 and 34.2oC with the highest value 

observed in Lingig River and lowest in Caguyao River (Figure 3.6). Both are tributaries of Bislig Bay.   

The water temperature in Lingig River (34.2oC) exceeded the permissible temperature (25-31oC) for 

water fit for fish propagation and even for navigation (DENR-DAO-8, 2016).  Generally, however, the 

water temperature in the river tributaries of the bays is still good and are suitable for fish propagation. 

In the seagrass area, water temperature in the Lianga Bay showed to be colder than in the bays of 

Hinatuan and Bislig (Figure 3.7).  It ranged from 26.0 – 30.4oC with the lowest value observed in the 

seagrass beds in San Agustin and highest in the municipality of Barobo.  Water temperature in the 

seagrass areas of Hinatuan Bay ranging from 30.4 – 32.7oC and 30.4 – 32.4oC for Bislig Bay were 

observed to be high reaching the threshold limit of the optimum water temperature for fish 

propagation (DENR-DAO-8, 2016).  The same results were observed in the water temperature in the 

mangrove and coral reef areas of the three bays with Lianga Bay having relatively colder water 

temperature with readings ranging from 25.6 – 31.4oC and 27.4 – 34.7oC, respectively. Water 

temperature in the mangrove areas in Hinatuan bay particularly in Port Lamon (30.6oC), San Juan 

(30.7oC), Loyola (33.6oC), and in Lawigan (31.3oC) and Salvacion (32.4oC) of Bislig Bay, generally, 

exceeded the optimum water temperature level fit for fish propagation.  In Lianga Bay, only the water 

of the coral reefs areas in the municipalities of Barobo (31.8oC) and Cagwait (artificial reef) (34.7oC) 

exceeded the allowable limit for water suitable for fish propagation.  Water temperature in the two 

bays (Bislig and Hinatuan), are at the rim of the tolerable limit set by the DENR for waters suitable for 

commercial propagation of shellfish and intended as spawning areas for milkfish (Chanos chanos) and 
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similar species (DENR-DAO-8, 2016).  The results of the water temperature of the four (4) ecosystems, 

generally, revealed relatively warmer waters in the bays of Bislig and Hinatuan, while colder but within 

the optimum level in Lianga.  These differences may have been due to the time of sampling where 

temperature readings were conducted.  However, elevated temperatures observed in Bislig and 

Hinatuan Bay should already indicate climate change and global warming. 

 

Figure 3. 6.  Mean water temperature readings in selected river tributaries of Surigao del Sur.  The 
red line signifies range of permissible levels. 

Figure 3. 7.  Mean water temperature readings in coastal habitats  of Surigao del Sur.  The red line 
signifies range of permissible levels. 
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Dissolved oxygen (DO) 

Dissolved oxygen is one of the most important factors that influence the fish health and 

growth in aquaculture.  Its level is affected by the physical conditions such as temperature, altitude 

and salinity.  It is needed by fish to respire and perform metabolic activities.  Thus, low levels of 

dissolved oxygen are often linked to fish kill incidents, and optimum levels can result to good growth 

leading to high production yield (PHILIMINAQ, 2008).  The minimum oxygen requirement of the fish is 

5 ppm (DENR-DAO-8, 2016) in which values lower than this can put undue stress on the fish, and levels 

reaching less than 2 mg/L may result to death (but 3 mg/L to some species).  In all river tributaries of 

the bay, only oxygen levels in Lianga (4.2 mg/L) and Barobo (4.3mg/L) rivers did not meet such 

requirements (Figure 3.8).   The rest of the rivers were within the saturation level with mean value of 

6.2mg/L, but some including Tago River (5.1mg/L), Dugmanon river in Hinatuan (5.2mg/L), Caguyao 

river in Bislig (5.1mg/L) and river in Lingig (5.2mg/L), had oxygen levels relatively lower compared to 

the recommended level for marine fish culture of at least 6 mg/L by Huguenin and Colt (1989).  In 

seagrass  and mangrove areas, the oxygen concentration that is considered detrimental to marine 

organisms was detected in San Agustin with mean values of 3.3 mg/L and 2.0 ppm, respectively, while 

Port Lamon in Hinatuan and Lawigan exhibited the highest dissolved oxygen levels with mean values 

of 13.6 mg/L and 11.2 ppm, and 10.2 mg/L and 10.2 mg/L, respectively (Fig 3.9).  Other seagrass areas 

with DO level ranging from 6.2 – 9.4 mg/L were still within the favourable level for marine waters 

suitable for fish growth and propagation and other aquatic resources (Huguenin and Colt, 1989; DENR-

DAO-8, 2016 and Prema, 2013).  Oxygen concentrations in the mangroves areas in Marihatag and 

Barobo with mean values of 4.1 mg/L and 4.5 mg/L were below the minimum requirement needed for 

the marine organisms.  The coral reef sites of the three bays revealed good oxygen levels ranging from 

6.2 – 9.2 mg/L with highest value observed in Salvacion and lowest in Cagwait (Figure 3.8 & 3.9).  

Currents and waves typically increase the amount of oxygen in the water and can be removed by 

seawater through the activity of living organisms (respiration) and organic decomposition. 

Figure 3. 8.   Mean dissolved oxygen levels in river tributaries of Surigao del sur.  The red 
line signify minimum level for fish growth (DENR-DAO-8, 2016)  
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Water pH 

The term pH was originally derived from a French word, “pouvoir hydrogéne”, which means 

“hydrogen power”.  It shows the quantity of hydrogen ions (H+) in the water.  Natural waters range 

between pH 5.0 and pH 10.0 while seawater is near pH 8.3.  This water parameter can be toxic at a 

certain level and also affect the fish health.  For most freshwater species, a pH ranging 6.5 to 9.0 is 

ideal, but most marine animals typically cannot tolerate as wide range pH as freshwater animals, thus 

the optimum pH is usually between pH 7.5 and 8.5.  Below pH 6.5, some species experience slow 

growth.  At lower pH, the organism’s ability to maintain its salt balance is affected and reproduction 

ceases.  At approximately pH 4.0 or below and pH 11 or above, most species die (PHILIMINAQ, 2008). 

 

The water pH of the four habitats in the different municipalities of Surigao del Sur such as 

river, seagrass, mangroves and coral reefs were still within the optimum levels for marine and 

freshwater organisms.  Among the sites, only the river tributary in the town of Lingig (pH 6.1) had 

slightly acidic water and had water pH detected below the ideal concentrations for freshwater 

environment (Figure 3.10).  The pH levels of the seagrass and mangroves areas per municipality had 

the same concentrations ranging from 7.5 – 8.2 (Figures 3.11).  Favourable water pH for fish 

propagation and the range of 6.5-8.5 recommended by the DENR-DAO-8 (2016), and the suitable pH 

range of 7.8 to 8.4 for mariculture production (Prema, 2013) were also observed in the coral reef areas 

of Lianga-Hinatuan-Bislig Bays with pH ranging from 7.2 – 8.2.  Good water pH could be attributed to 

high consumption of carbon dioxide in the water leading to the basic pH characteristics of the water. 

Figure 3. 9.  Mean dissolved oxygen readings in selected coastal habitats of Surigao del Sur.  The red  
line signify minimum level for fish growth (DENR-DAO-8, 2016)  
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Figure 3. 11.  Mean pH readings in the coastal habitats of  Lianga-Hinatuan-Bislig Bays.  The red line is 
the range of permissible levels for fish growth (PHILMINAQ, 2008) 

 

Figure 3. 10.  Mean pH readings in the river tributaries of Surigao del Sur.  The red line is the range of 
permissible levels for fish growth (PHILMINAQ, 2008) 
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Total Suspended Solids (TSS) 

Turbidity refers to the decreased ability of water to transmit light.  The presence of suspended 

particles above a certain level disrupts the filtering activity of the bivalve, which often remains closed 

to avoid tissue damage and also due to gill clogging.  In addition, low primary productivity is often the 

case in sites of high turbidity due to the reduced penetration of sunlight in the water column (Prema, 

2013).  Variations on the TSS concentration of the different habitats of the three bays were detected.  

Concentrations in the river tributaries of the bays ranged from 10 – 54 mg/L with the highest obtained 

in the rivers in Poblacion and lowest in Cagwait (Figure 3.12).  In seagrass areas, waters in Caguyao in 

Bislig (141 mg/L) displayed high TSS readings followed by Barobo (124 mg/L) and lowest value 

obtained in San Agustin (24 mg/L) (Figure 3.13).  Levels in the mangroves areas ranged from 20 – 98.2 

mg/L with the highest detected in Loyola and lowest in Lianga (Figure 3.13).  Coral reef areas in Barobo 

had the highest TSS readings among the sites, while San Agustin had the lowest (Figure 3.13).  

Furthermore, all sites exceeded the tolerance level for corals of 3.9 mg solids/L. Across the four 

habitats, presence of TSS in the water in Barobo was consistently high exceeding the permissible limit 

of 80mg solids/L (DENR-DAO-8, 2016) for water suitable for fish propagation; 400 mg or 4 g solids/L 

for mussel grow-out (Prema, 2013); 0.02 g or 2 mg solids /L suitable for net cage culture (Prema, 2008), 

and the tolerance level for corals of 0.0039 g solids /L. Higher TSS levels were also observed in the 

mangrove areas (98.2 mg/L) and river tributaries (98.2 mg/L) in Loyola actually exceeding the 

permissible limit whereas TSS levels lowered in the seagrass areas (50.0 mg/L).  Contrastingly, levels 

in Lianga were higher in the seagrass (96.0 mg/L) and coral reef (90.7 mg/L) areas that exceeded the 

optimum level, and lowered in the mangroves (23.6 mg/L) and rivers (23.6 mg/L).Turbidity and color 

in the water may result from colloidal clay particles, from colloidal or dissolved organic matter or from 

an abundance of plankton.  Effects of high concentration of suspended solids depend on the exposure 

time and current speed (Prema, 2013).   Generally, TSS levels of the different habitats of the three 

bays signified an unfavourable condition for mussel production and for net cage culture (Prema, 2013); 

however, basing on the permissible standard limit set by the DENR (DAO 2016) for fish propagation 

and other aquatic resources, waters of the bay can still accommodate for such activity with due 

consideration to areas with high TSS levels such as Barobo, Loyola in Hinatuan, Caguyao in Bislig and 

Lianga must be done prior to the implementation of any sustainable development in the bays to avoid 

some negative effects such as decreasing the amount of light penetration necessary for efficient 

photosynthesis, and lower the production of dissolved oxygen that might pose fish kills in the future. 
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Figure 3. 12.  Mean total suspended solids (TSS) concentrations (mg/L) of the riverine waters of 
Surigao del Sur.  The red line indicates maximum permissible level  (DENR DAO-2016) 

Figure 3. 13.  Mean total suspended solids (TSS) concentrations (mg/L) of the coastal habitats 
waters of Surigao del Sur.  The red line indicates maximum permissible level  (DENR DAO-2016 
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Nutrients 

Ammonia-Nitrogen (NH3-N) 

Ammonia is the initial product of the decomposition of nitrogenous organic wastes and 

respiration.  The mean ammonia concentrations of the different tributaries of the three bays ranged 

from 0.003 – 0.010 mg/L, while 0.010 – 0.073 mg/L in the seagrass areas and 0.013 – 0.103 mg/L and 

0.013 – 0.040 mg/L in mangrove and coral reef areas, respectively (Figure 3.14 & 3.15).  Across the 

four habitats, only seagrass areas in Bayabas (0.073 mg/L), and mangrove areas in Loyola (0.103 mg/L) 

exceeded the allowable limit of 0.05 mg/L set by DENR-DAO-8 (2016) and the saturation level of 0.06 

mg/L which can damage the fish gill, affect osmoregulation, and reduce the oxygen-carrying capacity 

of blood thus increase oxygen demand of tissues.  The mangrove areas in Loyola (0.103 mg/L) also 

reached the level of 0.1 mg/L that usually indicates polluted waters.  Ammonia concentrations in all 

sites reached and some of these sites even exceeded the tolerance levels of at least 0.01 mg/L for 

marine fish culture (Huguenin and Colt, 1989).Potential sources of nitrite and ammonia could be 

observed from excess feeds, and from the animal excreta and metabolic wastes. 

 

 

 

 

. 

 

Figure 3. 14.  Mean concentration (mg/L) of Ammonia, Nitrate and Nitrite in the different river 
tributaries of Surigao del Sur 
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Nitrite-Nitrogen (NO2-N) 

Nitrite is a by-product of oxidized NH3 or NH4
+, an intermediary in the conversion of NH3 or 

NH4
+ into NO3.  The toxicity of nitrite is dependent on chemical factors such as the reduction of 

calcium, chloride, bromide and bicarbonate ions, and levels of pH, dissolved oxygen and ammonia.  It 

is found out that increasing pH, low dissolved oxygen and high ammonia can increase its toxic effect 

(PHILMINAQ, 2008).  High nitrite concentrations plus low chloride levels can result to reduced feeding 

activities, poor feed conversions, lower resistance to diseases, and susceptibility to mortality (Lawson, 

1995 cited by PHILMINAQ, 2008).  Nitrite readings of the different habitats of the bays ranging from 

0.003 – 0.028 mg/L in rivers, 0.003 – 0.025 mg/L in seagrass areas, 0.003 – 0.034 mg/L in mangroves 

and 0.004 – 0.025 mg/L in coral reef areas (Figures 3.14 & 3.16) were within the ideal range of 0.01 to 

0.04 mg/L for marine waters fit for growth and propagation of fishery resources intended for 

commercial and sustenance fishing.  Potential sources of nitrite and ammonia could be observed from 

excess feeds, and from the animal excrete and metabolic wastes. 

 

 

 

 

 

. 

Figure 3. 15.  Mean ammonia concentration s (mg/L) of the coastal habitats of Surigao del Sur.  The 
red line marks the maximum permissible limit 
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Nitrate-Nitrogen (NO3-N) 

Nitrate is formed through nitrification process.  Generally, it is stable over a wide range of 

environmental conditions and is highly soluble in water.  Compared with other inorganic nitrogen 

compounds, it is also the least toxic.  However, high levels can affect osmoregulation, oxygen 

transport, eutrophication and algal bloom (Lawson, 1995 cited by PHILMINAQ, 2008).  Nitrate 

concentrations in the river tributaries were not significantly different (p>0.05) ranging from 0.007 – 

0.013 mg/L (Figure 3.14) while varied nitrate levels were observed in seagrass areas in Lianga (0.060 

mg/L) and Salvacion (0.019 mg/L) (Figure 3.17).  Nitrate levels in the mangroves and coral reef areas 

had the same range of 0.010 mg/L – 0.020 mg/L (Figures 3.17).  Although high nitrate levels were 

detected in some area; however, these levels were relatively lower than the DENR standard value (10 

mg/L) for fish propagation. 

Figure 3. 16.  Mean nitrite concentrations (mg/L) of the coastal habitats in Surigao del Sur 
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Phosphate (PO4-P) 

Phosphorous is one of the limiting nutrients needed for all plants to grow.   Phosphate is a 

form of phosphorous which is not toxic to people or animals, unless they are present in very high 

levels.  Digestive problems could occur from extremely high levels of phosphates. Phosphate 

concentrations in the river tributaries of the three bays ranged from 0.150 mg/L – 1.530 mg/L with 

the highest value observed in Cagwait and lowest in Loyola (Figure 3.18).  Phosphates in the seagrass 

areas ranged from 0.190 – 0.078 mg/L with highest value obtained in Marihatag and lowest in 

Portlamon (Figure 3.19).  Likewise, in the mangroves areas ranged from 0.167 – 1.206 mg/L with 

highest value in Lianga and lowest in Portlamon (Figure 3.19).  Coral reef areas in San Agustin (1.000 

mg/L) and Cagwait (1.047mg/L) displayed the highest phosphate concentration while Tumanan 

exhibited lowest (0.153 mg/L).  Some areas of the four habitats exceed the allowable limit of 

phosphate (0.5 mg/L) for fish propagation (DENR-DAO-8, 2016). 

 

.. 

 

 

 

 

Figure 3. 17.  Mean nitrate concentrations (mg/L) of the coastal habitats in Surigao del Sur 
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Figure 3. 18.  Mean phosphate concentrations (mg/L) in the different river tributaries of Surigao 
del Sur. 

Figure 3. 19.  Mean phosphate concentrations (mg/L) in the different coastal habitats of Surigao 
del Sur. 
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Heavy metals are the most important forms of aquatic pollutants and may accumulate in the 

tissues of fish, which are often at the top of the aquatic food chain (Dirican et al., 2013).  The 

progressive and irreversible accumulation of metals in various organs of aquatic creatures ultimately 

leads to metal-related diseases in the long run because of the toxicity of the metals, thereby 

endangering the aquatic biota and other organisms (Mallampati et al., 2007).  Among the aquatic 

organisms, fishes remain the important member which often accumulates metals in different body 

parts.  The danger of heavy metal pollutants in water bodies lies in two aspects with respect to their 

impact.  Firstly, heavy metals have the ability to persist in natural ecosystems for an extended period.  

Secondly, they have the ability to accumulate in successive levels of the biological chain, thereby 

causing acute and chronic diseases (Akpor and Muchie, 2010).   

 

Mercury in water and sediments 

Mercury (Hg) pollution in most parts of the regions in the world are caused by the release into 

the environment of metallic mercury used in the recovery of gold by the crude method of 

amalgamation.  Currently, countries such as in Brazil, Ghana, Tanzania, Philippines, Indonesia, China 

and Vietnam with roughly 10 million people are estimated to be involved in these activities.  In the 

Philippines, there are 2 main sources of Hg pollution, mined Hg deposits and use of mercury in gold 

extraction in at least 20 provinces in the country (Miranda et al., 1997).  Presently, there are significant 

small-scale gold mining operations in several artisanal gold mining activities using mercury has 

proliferated in various parts of the country since the early 1980's.  In Caraga Region and Surigao del 

Sur gold mining activities or small scale mining is reportedly rampant.  Thus, it was speculated that 

mercury could be present in Lianga-Hinatuan-Bislig Bays.   

The results of mercury analysis (Table 3.1) showed the presence of the metal in water 

collected from selected tributaries of the bay at concentrations ranging from below detection limit 

(BDL) to 0.069 ug/L.  This range of mercury concentration is far below the 2 ug/L Hg maximum 

permissible mercury concentration for water suitable for growth and propagation of fish and shellfish 

(DENR-DAO-8, 2016).  It is good to note that mercury was not detected in sediment samples collected 

from the major tributaries. 
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Table 3. 1.  Heavy metal concentrations in water, sediment and selected marine organisms collected 
from Linaga, Hinatuan and Bislig Bay and its major tributaries. 

Station 
Mercury 
(ug/L) 

Cadmium  
(mg/L) 

Lead 
(mg/L) 

Nickel 
(mg/L) 

 
Water 

Tago River 0.064 BDL 0.089 0.012 

Cagwait (Aras-asan) River  0.031 BDL 0.107 0.010 

Marihatag (Pob.) River  0.002 0.005 0.195 BDL 

Marihatag (Mararag) River 0.041 0.004 0.171 0.001 

San Agustin (Hubo) River  0.061 0.004 0.224 BDL 

Lianga River  0.005 0.001 0.191 0.003 

Barobo (Bogac Spring)  0.016 BDL 0.155 0.004 

Hinatuan (Dogmanon) River  0.068 0.002 0.211 0.007 

Caguyao River  BDL 0.004 0.228 0.001 

Bislig (Pob.)  River  0.069 BDL 0.025 BDL 

 
Sediment 

Tago River BDL 2.70 23.45 BDL 

Cagwait (Aras-asan) River  BDL 2.77 26.73 BDL 

Marihatag (Pob.) River  BDL 2.37 23.63 8.03 

Marihatag (Mararag) River BDL 2.77 26.67 BDL 

San Agustin (Hubo) River  BDL 1.97 20.63 BDL 

Lianga River  BDL 1.49 17.59 BDL 

Barobo (Bogac Spring)  BDL 4.29 25.39 5.28 

Hinatuan (Dogmanon) River  BDL 1.57 25.02 BDL 

Caguyao River  BDL 4.01 26.64 BDL 

Bislig (Pob.)  River  BDL 2.52 22.83 BDL 

 
Aquatic Organism 

Tago River BDL 2.67 21.43 3.75 

Bayabas River BDL 0.81 15.50 1.25 

Cagwait (Aras-asan) River BDL 0.53 19.14 BDL 

Marihatag (Mararag) River BDL 0.79 3.58 BDL 

Hubo River BDL 2.56 11.03 BDL 

San Agustin River BDL 1.20 19.23 5.23 

Barobo  BDL 0.34 20.57 0.29 

Barobo (Bogac Spring) BDL 0.22 10.42 BDL 

Bislig (Pob.)  River BDL 0.91 17.44 BDL 

Mangagoy River BDL 0.65 15.44 BDL 

Sian Falls BDL 0.71 21.51 1.70 

Lingig River BDL 0.65 21.98 0.71 

    BDL – Below detection limit 
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3.5.6.2 Cadmium in water and sediments 

Cadmium (Cd) is a non-essential heavy metal resulting from agricultural, mining, industrial and 

even from the exhaust smoke emitted by vehicles (Foy, 1978).  The main anthropogenic sources are 

copper and zinc smelting, batteries and fuel combustion.  It mostly enters the marine ecosystem 

through atmospheric loading and riverine discharges (Kennish, 1996).  Cadmium is regarded as one of 

the most toxic metals.  It causes sublethal and behavioral effects at lower concentrations than mercury 

and lead.  It's carcinogenic and causes kidney toxicity in vertebrates (Schreiber, E.A.  & Burger, J.  (Eds), 

2002).  In humans it might also lead to skeletal deficiencies and lung damage (Vos et al., 2004). 

 

Very low concentrations of Cd ranging from below detection limit to 0.005 mg/L Cd were 

detected in the water from the major tributaries of the bay (Table 3.1).  DENR-DAO-8(2016) set Cd 

concentration of not more than 0.05 mg/L Cd for water suitable for fishery purposes.  However, the 

Cd content in sediment that range between 1.49 to 4.29 mg/Kg Cd is considered as heavily polluted 

based on CBSOG SQG (2003) Criteria (Table 3.2).  Likewise, the Cd levels observed in sediments 

exceeded the reported environmental concentrations of 5µg/l known to have affected the 

reproduction of copepods, decreased the abundance of isopods and depressed the growth of 

juvenile plaice (Kennish, 1996). However, Cd concentrations in some areas in Mindanao like the 

Gibong River was reported to contain Cd level as high as 44.46 mg/Kg Cd.  Contrary to the reportedly 

below detection concentration in sediments from Camagong Mangrove Wetland and Pagatpatan 

Mangrove Wetland located in Nasipit, Agusan del Sur and Butuan City, respectively (Marlon et al 

2016).  

 

 

 

Table 3. 2.  Prescribed tolerable limits of selected metals in sediments based from CBSOG 
SQG*(2003). 

 
Metal 

CBSOG SQG*(2003) 
Non-polluted Moderately Polluted Heavily Polluted 

Hg <0.18 0.18-0.64 >0.64 
Cd <0.99 0.99-3 >3 
Pb <40 40-70 >70 
Ni <23 23-36 >36 

*CBSOG SQG*(2003)-Consensus-Based Sediment Quality Guidelines-Sediment Quality Guidelines 

 

Lead 

 Heavy metals such as lead and cadmium are the most common toxicant that can be found in 

the marine environment.  These heavy metals can be toxic at high concentration when ingested over 

a long period of time (Sireli et al., 2006).  When these heavy metals enter human body, it has a 

tendency to accumulate in particular organs (Even and Ghaffari, 2011).  Lead is considered as one of 

the industrial hazards and is considered as one of the dangerous environmental pollutants (Sharma 

and Dubey, 2005).  Lead and its compounds, if present in aquatic environments in sufficient amounts, 
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can cause acute or chronic toxicity to organisms.  Lead enters the marine environment from a variety 

of aquatic, atmospheric and terrestrial routes.  Good sources of lead in marine environments include 

lead paint, lead water pipes and leaded fuel.   

 

The Lianga-Hinatuan-Bislig Bays are among the bays containing water contaminated with lead.  

They have Pb concentrations ranging from 0.025 to 0.228 mg/L Pb.  Nine of the ten selected river 

tributaries contain Pb levels higher than the maximum permissible value of 0.05 mg/L Pb (Table 3.1).  

Concentrations in surface waters are highest in Caguyao River (0.228 mg/L Pb) followed by San Agustin 

River (0.224 mg/L Pb). The lowest Pb concentration of 0.025 mg/L Pb was observed in Bislig River.  
 

The Pb concentrations in sediments range between 17.59 to 26.73 mg/L Pb.  This range of Pb 

concentration is several folds lower than the reported 1,256.16 mg/Kg Pb in sediments from the river 

mouth of Gibong River located in Agusan del Sur (Roa et al 2010).  Birch and Taylor (1999) also 

reported Pb concentration of 1000 mg/Kg in superficial sediments in Jackson Estuary, Australia.  The 

detected Pb contents in this study is lower than the 40 mg/Kg Pb contents for sediments considered 

as non-polluted (CBSOG SQG, 2003). 

 

Nickel in water and sediments 

Nickel (Ni) is a significant contaminant in the sediments of industrialized areas.  It has been 

used in steel, batteries and is also used as a catalyst.  Fossil fuels are usually rich in nickel and 

combustion of oil and coal results in a significant contribution to atmospheric deposition, but the 

major input of nickel to the sea is through rivers.  Most of the nickel is particulate and is therefore 

present in the soils of estuaries (Clark, 1999).Very small amounts of nickel have been shown to be 

essential for normal growth and reproduction in some species of animals. 

Few samples of both water and sediments collected in the study contained nickel.  Ni content 

in water ranged from no detection to 0.012 mg/L Ni.  In the Philippines a concentration of 0.06 mg/L 

Ni is the maximum permissible Ni content for waters suitable for the propagation and growth of fish 

and other aquatic resources and intended for commercial and sustenance fishing (DENR-DAO-8, 

2016).  Two of the ten sampling stations were found positive for the presence of Ni in sediment.  

Sediments from Marihatag and Barobo Rivers were observed to contain 8.03 and 25.28 mg/Kg Ni, 

respectively.  These values are lower than 23 mg/Kg Ni content in sediment considered as non-

polluted (CBSOG SQG, 2003).   

 

Hg, Cd.  Pb, and Ni in selected marine organisms 

Selected species of marine invertebrates were collected from tributaries of the bay (Figure 

3.20).  Table 1 showed that Hg was not detected in all fish samples.  Obviously, Hg will not be detected 

from fishery resources since it is not detected in both water and sediment.   

The level of cadmium in the meat of most invertebrate samples exceeded the 0.05 mg/Kg Cd 

in mullusk/Bivalve muscle World Standard (FAO/WHO, 1984) (Table 3.3).  Cadmium merits distinct 

attention among many other heavy metal contaminants due to its possible threats to aquatic biota 

and to human beings as well (Mayer et al., 1991; Vanderpool and Reeves, 2001).  Even at the small 

level of concentration of cadmium in natural water, it is known to be a common aquatic pollutant that 

is highly toxic to most marine and freshwater organisms (Lovert et al., 1972). 
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Table 3. 3.  Prescribed tolerable limits of selected metals in bivalves. 

Metal Mollusk/Bivalve Muscle World Standard (FAO/WHO, 1984) 

Hg 13.0 mg/kg 
Cd 0.5 mg/kg 
Pb 1.5 mg/kg 
Ni 80.0 mg/kg 

 

 

Results of the analyses revealed that all invertebrate samples collected from the major 

tributaries of the bay exceeded the 1.5 mg/Kg Pb allowable limit of lead in mullusk/Bivalve muscle 

(FAO/WHO, 1984).  This result is quite alarming since the anthropogenic activities are present in the 

area.   The atmosphere, aquatic and terrestrial environments are the major means where Pb is 

released from different natural and anthropogenic sources. 
 

Although the level of Ni observed from invertebrate samples did not exceed the 80.0 mg/Kg 

Ni in mullusks/bivalve allowable limits, it is still noteworthy to be given attention since the discharges 

from anthropogenic activities like mining operations that contribute to nickel in the area are may be 

continuing.   

 

 

 

 

Figure 3. 20.  Some aquatic invertebrate samples collected for the heavy metal content analysis 

.  
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SUMMARY 

Water Quality Assessment was conducted by MSU at Naawan on the three bays (Lianga, 

Hinatuan, and Bislig) and their tributaries as a part of the Participatory Resource and Socio-economic 

Assessment (PRSA) of the FishCoral Project.  Water temperature, dissolved oxygen, and pH were 

measured in-situ using a temperature/DO sensor and pH meter.  Collection of water samples were 

done in each aquatic habitat sites (mangrove, seagrass, coral reef and artificial reef) and selected 

tributaries to determine the nutrient content (nitrate-N, ammonia-N, nitrite-N, and phosphate-P), 

suspended solids and heavy metals using Hach Field Spectrometer, Gravimetric Method, and 

Microplasma Atomic Emission Spectrometer, respectively.   

The results of the study showed that the water temperature of the four ecosystems, generally, 

revealed relatively warmer waters in the bays of Bislig and Hinatuan, while colder but within the 

optimum level in Lianga.  These differences may have been due to the time of sampling where 

temperature readings were conducted.  The relatively high temperature readings observe in most 

parts of Lianga, Hinatuan and Bislig Bays may also be indicators of global warming and effects of 

climate change in the area.   

Dissolved oxygen content of the selected tributaries revealed that only Lianga and Barobo did 

not meet the minimum requirement required for fishes based on DENR-DAO-8, 2016.  However, some 

tributaries like Tago River (5.1mg/L), Dugmanon River in Hinatuan (5.2mg/L), Caguyao River in Bislig 

(5.1mg/L) and Lingig River (5.2mg/L) were relatively lower compared to the recommended level for 

marine fish culture of at least 6 mg/L (Huguenin and Colt, 1989).  In seagrass and mangrove areas, only 

in San Agustin was detected to have an oxygen concentration that is considered detrimental to marine 

organisms (mean=3.3 mg/L and 2.0 ppm, respectively) whereas, Port Lamon in Hinatuan and Lawigan 

exhibited the highest dissolved oxygen levels (mean=13.6 mg/L and 11.2 ppm; 10.2 mg/L and 10.2 

mg/L, respectively).  In addition, oxygen concentrations in the mangroves areas in Marihatag (4.1 

mg/L) and Barobo (4.5 mg/L) were below the minimum requirement needed for the marine 

organisms.  The coral reef sites of the three bays revealed good oxygen levels ranging from 6.2 – 9.2 

mg/L with highest value observed in Salvacion and lowest in Cagwait.    

The water pH of the four habitats in the different municipalities of Surigao del Sur such as 

river, seagrass, mangroves and coral reefs were still within the optimum levels for marine and 

freshwater organisms although the river in Lingig was slightly acidic and had a  water pH below the 

ideal concentrations for freshwater environment. 

Variations on the total suspendid solids concentrations of the different habitats of the three 

bays were detected.  Across the four habitats, presence of TSS in the water in Barobo was consistently 

high exceeding the permissible limit of DENR-DAO-8 (2016) and Prema (2013); and the tolerance level 

for corals (0.0039 g/L) while San Agustin was the lowest.  Though TSS levels of the different habitats 

of the three bays signified an unfavourable condition for mussel production and for net cage culture 

(Prema, 2013); however, basing on the permissible standard limit set by the DENR (DAO 2016) for fish 

propagation and other aquatic resources, waters of the bay can still accommodate for such activity 

with due consideration to areas with high TSS levels. 

For the nutrient content, ammonia concentrations in all sites reached although some sites 

exceeded the tolerance levels of at least 0.01 mg/L for marine fish culture (Huguenin and Colt, 1989).  

In addition, high nitrate levels were detected in some area; however, these levels were relatively lower 
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than the DENR standard value for fish propagation which is 10 mg/L.  On the other hand, some areas 

of the four habitats exceed the allowable limit of phosphate (0.5 mg/L) for fish propagation (DENR-

DAO-8, 2016) like Cagwait River (1.530 mg/L), seagrass site in Lianga (1.206 mg/L), and Coral reef areas 

in San Agustin (1.000 mg/L) and Cagwait (1.047mg/L).   

Results on the heavy metals showed that mercury concentrations were present at selected 

tributaries, yet, ranges (below detection limit (BDL) to 0.069 ug/L) was far below the 2 ug/L Hg 

maximum permissible mercury concentration for water suitable for growth and propagation of fish 

and shellfish (DENR-DAO-8, 2016).  Very low concentrations of cadmium were observed in the 

tributaries and it was far from permissible concentration of DENR-DAO-8 (2016), however, the Cd 

content in sediment (1.49 to 4.29 mg/Kg Cd) is considered as heavily polluted area based on CBSOG 

SQG (2003) Criteria.  The Lianga, Hinatuan and Bislig Bays were not an exception with water 

contaminated with lead since it was detected to contain Pb levels higher than the maximum 

permissible value of 0.05 mg/L on the nine of the ten selected tributaries with Caguyao River as the 

highest (0.228 mg/L Pb).  Furthermore, the detected Pb contents of the sediments in this study is 

lower than the 40 mg/Kg Pb content and considered as non-polluted (CBSOG SQG, 2003).  Few samples 

of both water and sediments contained nickel though the values are lower than the maximum 

permissible Ni content for water and sediments based on DENR-DAO-8 (2016) and CBSOG SQG (2003).  

Mercury concentrations was not detected in any invertebrate samples obtained from the major 

tributaries of the three bays, however, levels of cadmium and lead exceeded the 0.05 mg/Kg Cd in 

mollusk/Bivalve muscle World Standard (FAO/WHO, 1984) and 1.5 mg/Kg Pb allowable limit of lead in 

mollusk/Bivalve muscle (FAO/WHO, 1984).  Furthermore, the level of nickel observed from 

invertebrate samples did not exceed the 80.0 mg/Kg Ni in mollusks/bivalve allowable limits but still 

needed to give attention considering that anthropogenic activities like mining, quarrying, and 

agricultural activities are going on in the vicinity. 
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Task 4. Socio-cultural, Economic and Institutional/Policy Characterization 

 

Introduction 

Fish and fishing is an important sector in the Philippines. Philippines being composed of more 

than 7, 000 islands has more fishing grounds than other countries; yet, it is a sad reality that many of 

the fishers are poor. The report posted by Philippine Statistics Authority (PSA) in 2015 showed that 

the highest poverty incident is among fishermen at 39.2%. As a response, the FishCORAL project was 

created with the main goal of reducing poverty in poor coastal communities, improve food and 

nutrition security and increase household incomes in the Philippines. This will be achieved by building 

fishing communities' capacity to sustainably manage fishery and coastal resources and by ensuring 

sustainable engagement in diversified livelihood activities. Hence, a baseline data is to be set in order 

for the FishCORAL project to operate. For the socio-economic aspect of the study, demographic and 

general picture of the livelihood and economy of the people in the bay are characterized. 

 

Objectives 

1. To establish baseline socio-cultural and economic information and how they relate to and/or 

impact on coastal resources; 

2. To identify existing and potential livelihood options; 

3. To evaluate practicable institutional arrangements for CRM planning, implementation, and 

monitoring; and 

4. To determine the effectiveness of resource management interventions in the bay’s coastal 

resource. 

 

Methods 

Gathering of data is mainly done through a participatory approach, with the involvement of LGU 

and BFAR partners, FishCORAL Community Facilitators, and local fishers. The materials used in the 

survey are questionnaires based from the TOR and were initially used during the training in Brgy. 

Salvacion, San Agustin, Surigao del Sur designed to capacitate technical staff of LGU, BFAR, and POs 

within the three bays. There are four (4) data collection methods used in socio-economic profile and 

coastal fisheries,  they are: 

Focus Group Discussion 

The primary method used in gathering the data is FGD. It is here where two or more fisherfolks 

from each coastal barangay were asked about their economic and fishing activities, seasonal 

calendars, and resource maps. During the training in San Agustin, it was agreed with the local partners 

to do the FGD per municipality in the three bays of Surigao del Sur: Lianga, Hinatuan, and Bislig.  

For Lianga Bay, there are seven (7) municipalities namely: Tago, Bayabas, Cagwait, Marihatag, 

San Agustin, Lianga, and Barobo. Hinatuan Bay is composed of only one municipality while there are 

two municipalities in Bislig Bays: Bislig and Lingig. All these municipalities comprise 99 coastal 

barangays. Because of the bulk of the number of barangays and time constraints, it was arranged with 
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the CF, LGU, and local partners that the FGD was to be done per municipality with the help of the local 

partner and the CF to invite fisherfolks in all coastal barangays from the municipality to ensure that all 

areas are represented during the gathering of data. 

FGD is interactive discussion of fishers and a representative from a fisherfolk association 

facilitated by a trained facilitator from the service provider. FGD aims to collect in-depth information 

of the target bay’s seasonality of gears and livelihood options, coastal activity, historical trend, gear 

map, resource map, and perception and insights. 

Gathering of FGD participants is pre-arranged with the community facilitator. Written 

communication was sent to the office of the mayor of the municipalities covered by the target bays 

thru the Municipal Agriculturist for the approval and support of the conduct of FGD. The program of 

activity, schedule, and expected participant are attached in the written communication. It specified 

that the attendees should be fisherfolks and possibly officer/s of the people’s organization from all 

coastal barangays. 

FGD were conducted in every municipality and represented by local fishers and officers of POs 

from all coastal barangays in the said municipality. Ten (10) FGDs were conducted since there are 9 

municipalities and one city in the province of Surigao del Sur. Participants of FGD varies because the 

number of barangays per municipality also varies. 

During the conduct of FGD, the participants for the socioeconomic and fisheries discussion 

were gathered together for a short preliminary program and providing rationale and expectations of 

the said discussion, after which, the group was divided into two. Seasonal calendar, municipal map, 

and historical trend of the interventions received are drawn in a manila paper and posted on the walls 

at the venue where it is visible and accessible to participants. 

As soon as the group was divided, the facilitator starts with preliminary queries on the overall 

coastal activity on their municipality. All participants will discuss their data and agree together the 

final input to be reflected on the calendar, maps, and trends. 

 

Household Survey (HHS) 

Demographic characteristics, economic activities, fishing activities, and community 

involvement are asked during the household survey to validate the answers of the participants during 

FGD. It was agreed that the CF assigned in each municipality would help in facilitating the survey. 

Given the number of coastal barangays (99) in Surigao del Sur, this was not an easy task. Therefore, 

an officer of the fisherfolk association in the coastal barangays and the local partners trained during 

the PRSA training could also assist in the conduct of the survey. The questionnaires were retrieved on 

the next schedule of travel. 

The respondents of HHS are ten (10) fishers from every coastal barangay of the Lianga, 

Hinatuan, and Bislig Bays. A guided questionnaire is used to capture the demographic, economic, 

cultural, and fishing profile of the fishers. The questionnaire includes some open-ended questions that 

capture the values, perceptions, attitudes, issues and concerns of fishers towards government 

interventions and its impact on their coastal area 

Questionnaires are distributed to all community facilitators to facilitate in the conduct of the 

survey. The officer of the fisherfolk association in the coastal barangays and the local partners trained 
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during the PRSA training will also assist in the conduct of the survey. The questionnaires are retrieved 

on the next schedule of travel. 

 

Semi-Structured Interview (SSI) 

Respondents of KII are stakeholders of the FishCORAL project. These stakeholders are key 

informants who might be affected or may be affecting the planning, implementation, and monitoring 

of the project. 

The respondents include officer (preferably the president) of the fisherfolk association of 

selected coastal barangays of the target bays, Municipal Agriculturist or the Agriculture Technician, 

beneficiaries of previous and existing CRM projects, Community facilitators (CF), and coordinator of 

municipal fish landing. 

Interviews are held before and after the conduct of Focus Group Discussion (FGD). The SSI is 

pre-arranged along with FGD to ensure that there is enough time for the participant to answer all 

questions and the reasons behind their answer. This is one-on-one interview that ranges from 20 to 

30 minutes. The interviews are conducted at municipal offices, barangay halls, and barangay waiting 

shed, barangay gym and various places convenient for the participant. 

Profiles of People’s Organization (PO), impact of aqua-related Ordinances, Institutional 

Analysis (Planning, Implementation, and Monitoring) are expected output from SSI. 

 

Sources of Secondary Data 

Secondary data are gathered and examine to supplement information from the household 

survey and key informant interview that gives a general view of the target bays. These secondary data 

includes Barangay profile from Barangay Offices, Municipal Fisheries Registration System from BFAR, 

Municipal Fisheries Ordinance from MASO, and Comprehensive Land Use Plan from MPDO. 

Information from these secondary data were collected, validated, and submitted by barangay and 

municipal units. 

 

A list of secondary data is sent thru email to CF to make prior arrangement to office heads 

where secondary data will be retrieved. These records are retrieved at municipal level. There is no 

specific base year of comparison of records because it depends on the availability of the recent record. 

The purpose of gathering secondary data is to provide a benchmark of previous and present social, 

environmental, and political activities based on record. 

 

Overall, there were a total of 584 individual respondents for the household survey and more 

than 100 participated in the focus group discussion. 

 



Socio-Economics and Institutional Policy  

 
107 

Results and Discussion 

Seasonal Calendar 

Focus group discussions were conducted to all municipalities and 68 of the 99 barangays were 

covered for the household surveys.  

Generally, all areas in the three bays, Lianga, Hinatuan and Bislig, show the same pattern in their 

weather, wave, other sources of income, demography, economic and fishing activities, socio-cultural 

characteristics, and resources except for the municipality of Tago, where all fisherfolks are part-timers 

and their fishing activities are limited within the area of Tago River.  Figure 4.1 shows the seasonal 

calendar for the municipality of Lingig, Surigao del Sur.  In this report, this is the only seasonal calendar 

shown; however, similar figures are shown for all 10 municipalities in the appendix (See Appendix 1). 

As shown in Figure 4.1, the weather pattern is characterized as rainy from November to April (6 

months) and fair and sunny from May to October. Following the same pattern is the wave, marking 

the rainy season November to April as strong and the rest of the months, May to October as calm. 

This pattern is similar to all municipalities in the three bays with little variation. In the upper part of 

the Surigao del Sur map covering the municipalities of Tago, Bayabas, Cagwait, San Agustin, and 

Marihatag, their sunny months starts in April and lasts until October, giving them seven months of fine 

weather and five months of rainy covering November to March. In the middle part of the map 

including Lianga, Barobo, Hinatuan, Bislig reported to shorter sunny months that end in September 

and characterizing October as the beginning of rainy season. Further, the change in weather pattern 

is always followed by the change of the wave pattern. Hence, in areas where fine sunny weather starts 

on April, their waves are beginning to calm on that same month. For those areas transitioning to sunny 

months in May, the wave also eases in May. 

 

 

 

Figure 4. 1. Seasonal Calendar in Lingig, Surigao del Sur as perceived by the respondents.  Please see 
Appendix 1 for other municipalities in the three bays of Surigao del Sur. 
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A study by Rojas-Salinas et al. (2012) also stressed the difference in catch during the amihan 

and habagat seasons. It showed low fish catch during northeast monsoon due to strong winds that 

shorten fishing time and high production during southwest monsoon due to favorable weather 

condition that allows fishers to fish longer. 

For these fisherfolks who have difficulty in their income during rainy season, they opt to have 

another work or job when needed and their other sources of income are farming and labor. In farming 

rice and corn, they start clearing and planting in November to December so their peak season of 

harvest is in March to May. They did not have irrigation so they are dependent on the seasonality for 

planting and cannot plant these crops all year round. For those who have coconut plantations, they 

harvest and process their fruit for copra every six months but they can harvest any time as the plant 

continue to produce fruits all year round. For some who are engaged in labor, participants noted that 

there is no peak season indicated because their income depends on the availability of the job. 

It is important to note that for the municipality of Tago, farming is their main source of 

livelihood and fishing is the alternative livelihood.  

Other frequently mentioned livelihood is motorcycle or habal-habal driving. There was also a 

mention of using nipa as thatch and wine in Marihatag, sari-sari store business in San Agustin, seaweed 

farming in Marihatag, Barobo and Hinatuan, and dried danggit in Barobo. Seaweeds are abundant 

during the rainy season due to the stronger water movement and become infested with ice-ice disease 

during sunny months. Similarly, because danggit or rabbitfish feeds on seaweeds, their peak season 

is also rainy months. Fishers from other areas of the province also have similar alternative sources of 

income apart from fishing (Mercado & Mercado, 2016). These are farming, manual labor, driving, and 

buy and sell. 

The presence of pests in the coconuts is one of the diseases that can affect their income in 

their alternative and supplementary livelihood. It was recognized that this occurs all throughout the 

year and is not seasonal. Likewise, pests in rice, corn, and vegetables also occur occasionally but do 

not show clear patterns. Most of the time, these livelihoods can be affected by extreme weather 

conditions that causes calamities. 

On issues and problems encountered in their livelihood, the fisherfolks in Lingig specified their 

concern on the private ownership of fishpond and absence of permit to export lobster. For the first 

concern, they have problems with privately owned fishpond because the owners are the only ones 

who have steady income from fishing during rainy seasons. On the other hand, they expressed 

disappointment in banning the exportation of lobster outside their municipality. This is due to the high 

demand of lobster fingerlings outside the municipality and it can fetch a high price.   

Generally, all municipalities mentioned illegal fishing as one of the issues that affect their 

income in fishing. As reported by the participants, illegal fishing is mostly done by fisherfolks outside 

of their own municipality. In addition, whenever their local government becomes lax in implementing 

penalties, the cases increase.   

Another issue widely stated is the presence or absence of marine protected areas (MPAs). 

They all agree that rehabilitation and strict compliance and implementation of the ordinances are 

needed to maintain MPAs. Further, there is also a need to create more MPAs to help their cause. 
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Resource Map 

Figure 4.2 shows the coastline and resources of the municipality of Lingig, Surigaodel Sur. Each 

municipality has its own resource map, totalling to 10 resource maps (see Appendix 1). 

As shown in Figure 4.2, Lingig has a vast mangrove area. In fact, almost all areas along its 

shoreline are covered with mangroves, including the cliffs and river mouths. Other very abundant 

resources in the municipality are seagrass and coral reefs which cover the entire coastline of the 

municipality. Some of the resources, though, are limited to some areas, like marine protected areas, 

which are only present in barangays San Roque, Sabang, Poblacion, and Valencia. Seaweed farms are 

reported to be present in barangays Poblacion, Sabang, Anibongan, Barcelona, and Valencia. Fishpen 

are also present in barangays Sabang and Poblacion while fishponds are present in barangays Bongan, 

Salvacion, Tagpoporan, Handamayan, and Poblacion, especially along the river. Finally, people also 

benefitted from tourists and the following barangays have tourist spots: Tagpoporam, Handamayan, 

Sabang, Palo Alto, and San Roque. 

 

 

   

In general, the coastal areas of the three bays—Lianga, Hinatuan and Bislig Bays, are rich with 

resources and teeming with fishery products. This means that if protected properly, this can sustain 

not just today’s generation, but also the generations to come. Across all the 10 municipalities, only 

Figure 4. 2.   Map showing the resources in Lingig, Surigao del Sur as generated by the respondents.  
Please see Appendix 1 for other municipalities in the three bays of Surigao del Sur. 
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Tago’s coastal resources in terms of seagrass and corals have not been assessed due to extreme 

weather condition and strong waves. As confirmed during the FGD, only the inner lagoon of Tago, is 

possible for fishing activities. Their proposed MPA is also along the river, not in the coastal area, but 

because of this muddy location within the mangroves, the primary products of the place are crabs and 

crablets and fish pond products like milkfish. All municipalities reported on the presence of fish ponds 

and fish pens, which are mostly privately-owned. Most areas also reported the presence of artificial 

reefs, but this was not confirmed by the researchers on the field. There was a mention of putting 

concrete and old tires in the some unspecified areas. 

Likewise, fishers from all municipalities stated their proposed MPAs and drew them on a map. 

They also understand the importance of having an MPA but raised the concern that not all fishers are 

open to idea of having an MPA even when they know the benefits it brings. They claim that there is 

no shortage of information drive in their areas about the dangers of illegal fishing but people still 

choose to do it because their income is limited. 

Areas like Tago and Bayabas do not have a proper fish landing. In Tago, most of the fishers 

just tie their baroto in their houses. In Bayabas, fishers deliver their catch straight to the market since 

their market building is by the sea. 

Some areas like Lianga, Barobo, Hinatuan, and Lingig also declared the presence of seaweeds 

in their areas. Most areas in the province have lato (Caulerpa) but only four municipalities are culturing 

guso (seaweeds). According to the fishers, the most extensive seaweed cultures in the province are 

Barobo and Hinatuan. 

While not all municipalities are engaged in tourism, many of them actually already developed 

some of their coastal areas for tourism. These municipalities are Cagwait, Lianga, San Agustin, 

Hinatuan, Bislig City, and Lingig. Some of these areas are privately-owned but they are still under the 

direct inspection of the local government. 

 

Transect Walk 

Figure 4.3 showed the map in one area of Lingig, Surigao del Sur during the transect walk. The 

coastal area of Lingig is mostly cliff with mangroves in it but in the particular area surveyed, the coast 

is covered with mangroves and behind it are fish ponds. Adjacent to the ponds are rows of houses, 

coconuts, and other trees.  

The areas where transect walks were done are mostly the sites of the assessment of other 

resources like mangroves, seagrass, corals, and water quality. 
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Participatory Assessment of Coastal Resources 

During the FGD, the fishers were asked to assess their own resources: mangroves, corals, 

seagrass, and fishery. They assess their mangrove areas as Excellent (Fig 4.4), owing to the fact that 

they have already planted mangroves in many areas as part of the DENR rehabilitation program. Corals 

and seagrass are assessed as Good. They said that they are aware of the decline but do not have ways 

to rehabilitate them. Finally, they rated their fishery as Fair. They reasoned that their catch is not as 

abundant as before but they continue to have catches that sustained them and their families. This 

assessment is consistent with the FISH project for the resources in the entire province including 

Carrascal, Lanuza, Lianga, Hinatuan, and Bislig Bays in 2005. The project found abundant reef fisheries 

and coral reefs thriving in the bays and inlets protected from the Pacific Ocean. Mangrove forests are 

well-developed on the coast and support significant areas of wetland and nearshore fisheries, such as 

crustaceans and selected finfish (FISH Project, 2005). 

 

 

 

 

Figure 4. 3.  Generalized map showing the resources of the municipality of LIngig at N8.11135 and 
E126.42525.  Please see Appendix 1 for the maps generated for other municipalities. 
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Demographic Characteristics 

The figures shown in the subsequent pages show a consolidated data by placing all 

municipalities in one chart. This is done to follow trends and to capture similarities and differences. 

Moreover, the demographic characteristics discussed in this report include the most basic ones that 

could possibly affect the lives and livelihood of the fisherfolks. Poverty incidence in Surigao del Sur is 

generally pegged at 32.8 based on the survey of the Philippine Statistics Authority in 2015 (PSA, 2015). 

 

Population 

The population of the Province is concentrated in Bislig City, being the only city in the area 

(Fig 4.5.) with the population reaching 103, 510 in 1990. This is consistent with the 2007 Census result 

naming Bislig City as making up of 18.7% of the total provincial population (NS0, 2011). 

It is noted however, that as opposed to the increasing trend of population in all other 

municipalities, Bislig is decreasing. This trend can be attributed to the decline and eventually closing 

of the Paper Industries Corporation of the Philippines (PICOP) in 2001. 

Mangroves 

Fishery 

Corals, Seagrass 
Sea 
Sea 

Figure 4. 4.  Ratings showing the Assessment of the fishers of their Resources 



Socio-Economics and Institutional Policy  

 
113 

 Source: City Population 

Population Trend 

Table 4.1 shows that Bislig, being a city, still has the highest population as of 2015 at 94,535 

and Bayabas has the lowest at 7,779. Moreover, of the 10 municipalities, San Agustin and Marihatag 

has the highest increase in population at 24% and 22%, respectively. San Agustin has 11,982 residents 

in 1990 and has already reached 22,779 in 2015 while Marihatag has 10,663 people to 18,518 in 2015.  

Other municipalities continue to grow in population with Barobo having the highest 

population after Bislig reaching at 43,730 people followed by Hinatuan at 39,842. Tago and Lingig have 

35,329 and 31,485 people, respectively. This is followed by Lianga at 29,493; San Agustin at 22,779; 

Cagwait at 20,384; Marihatag at 18,518; and Bayabas at 8,164. 

 

Table 4.1.  Average trend increase and decrease in the population of Surigao del Sur 

  Population Increase/Decrease 

 1990 2000 2010 2015  

Barobo 32,991 34,558 43,663 49,730 14.997 

Bayabas  6,259 7,706 7,779 8,164 9.672 

Bislig 103,510 97,860 96,578 94,535 -2.961 

Cagwait  16,868 18,577 18,899 20,384 6.574 

Hinatuan  33,307 36,170 38,731 39,842 6.182 

Lianga 24,908 25,014 28,905 29,493 6.005 

Lingig 21,015 26,487 31,544 31,485 14.981 

Marihatag  10,663 16,394 17,926 18,518 22.131 

San Agustin  11,982 14,845 20,655 22,779 24.438 

Tago 23,987 29,721 33,993 35,329 14.070 

Source: City Population 

Figure 4. 5.  Total Population of people living in the province of Surigao del Sur 
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Population Density 

Of all the municipalities, Hinatuan has the highest number of fishers at 12.4% of its entire 

population or almost 5,000 registered individuals (Fig 4.6.). This is followed by Lingig, Bayabas, and 

San Agustin at 8% out of their total population. Tago has the lowest density of fishers at 0.7% due to 

the fact that all fishers in the municipality are part-time and can only utilize the Tago River and its river 

mouth for fishing activities because the coast has very strong waves. 

 

 

Source: Fish R 

 

Age 

Figure 4.7.shows that most of the fisherfolks are between the age of 30-60, which they also 

consider the prime of their strength. Although there are listed individuals who are below 18 years old, 

they are mostly accompanying a family member as part of their upbringing. On the opposite scale, 

those who are ages 61 and above still engage in fishing are few and they do this when they are the 

breadwinner of the household and having no other means of income. This is unlike the study done in 

the Northern part of the province that indicated 55% of the fishers are aged 41 and above (Mercado 

& Mercado, 2016). 
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Figure 4. 6.   Percentage distribution of the Population Density showing the number of fishers 
in Surigao del Sur 
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Sex 

As shown in Figure 4.8, almost all of those who engage in actual fishing are males. Very few 

females are active in fishing and their contribution to the work is mostly on the preparation of fishing 

gears and food. In Lianga, it is noted that there are more females listed as fishers because it is the 

females who participated in the FGD and the survey. These women also said that they are more 

engaged in seaweed farming and not in fishing. Moreover, they participated because they are officers 

of the women’s association. A study done by Mercado and Mercado (2016) mentioned a 94% male 

fishers in the Northern part of the province. 

 

Household Size 

Most of the fisherfolks in Surigao del Sur have 4 to 7 members in their household, with many 

of them specifying 5 and 6 as the most number of individual in a single household (Fig 4.9). This is 

followed by families who have 3 members or less. It is also noticeable that Barobo, having the second 

highest population among all Lianga Bay municipalities, has more households with only 3 members or 

less. Further, result shows that there are fewer households with more than 8 members in the family. 

Similar trend is seen in other areas of the Province with 48% of the fishers having dependents of 7 or 

more (Mercado & Mercado, 2016). 
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Figure 4. 7.  Percentage distribution of the Age of the respondents in Surigao del Sur 

Figure 4. 8.  Percentage distribution of the Sex of respondents in Surigao del Sur 
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Marital Status 

Almost all of the participants during the FGD and the survey are married, some are single, and 

few are separated and widowed (Fig 4.10). This means that most of the fishers are breadwinners and 

have families to attend to.  

 

Educational Attainment 

Most fishers in the province, as shown in Figure 4.11, are Elementary level, Elementary 

graduate, and High School graduate. Although there are some respondents who have gone to College, 

only few of them are College graduates. Most of them are Elementary level in the municipalities of 

San Agustin, Bayabas, Hinatuan and Cagwait while mostly are Elementary graduate in Bislig City and 

Lingig. Finally, most fishers have finished High School in Tago, Marihatag, Lianga and Barobo. Much 

like fishers in other areas who are also elementary level or elementary graduate (67%) as mentioned 

in the study of Mercado and Mercado (2016). 
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Figure 4. 9.  Percentage distribution of the Household Size of the respondents 

Figure 4. 10.  Percentage distribution of the Civil Status of the respondents 
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Ownership of Assets 

Figure 4.12 shows that all the respondents own a house but claimed that most of them (61%) 

do not own the title of the lot. Only 39% affirmed to have owned a lot. Most of them (63%) declared 

to having appliances, specifically television and mobile phones while another 37% said they do not 

have appliances in their houses. 

 

 

 

 

 

 

 

 

 

Gender Roles in Fishing 

As asked and discussed during FGD and interview, the following are the most prominent roles 

of women in fishing: 

• Net mending, cleaning, vending and food preparation during fishing trips 

• Seaweed farming 

• Gleaning 
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Figure 4. 11.  Percentage distribution of the Educational Attainment of the respondents 

Figure 4. 12.  Percentage distribution of the Ownership of Assets of the respondents 
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The actual fish catching activity (fish capture and culture) is considered a domain for the men. 

Women do the preparation of food, net mending and cleaning, and sometimes vending, although very 

few have reported to have their wives sell their catch. Most of them have a contact (suki) whom they 

sell their catch as pakyaw. In areas where the fishers also have seaweed farms, it was reported that 

women’s participation are during planting and harvesting. Lastly, the most participated activity by 

women and children in fishery is gleaning because this also serves as recreation for them. 

As seen during the FGD and interview, most women hold positions in fishing organizations but do 

not participate in the fishing activity. There are already several organizations that empower women 

to actively participate in these processes. One of which is Center for Empowerment and Resource 

Development (CERD) operating in Hinatuan. They provided women with leadership and management 

training and 50% of their fisherfolk organizations are headed by women, with a corresponding gender 

and health committee (United Nations Development Programme, 2012). 

 

Economic Activities 

Labor force participation 

In January 2018, there were 1.875 million individuals with ages 15 years old and over in CARAGA. 

This translates to a labor force participation rate of 67.1% and 96% of the labor force was employed 

and 4% was unemployed. The labor force employment rate has an increasing trend from 2000 to 2018 

with a corresponding decrease in unemployment rate. Employment rate in CARAGA was relatively 

higher than that of the national average (Table 4.2). More than half of the employed belong to the 

wage and salary workers from private households, private establishments, government and 

government-controlled corporations and from family-operated farm or business. Other classes of 

workers include self-employed without any paid employee, employer in own family-oriented farm or 

business workers without pay in own family-operated farm or business (Philippine Statistics Authority, 

2000, 2017, 2018). 

Table 4. 2.  Labor force participation profile in the Philippines and CARAGA in 2000, 2017 and 2018 

  Philippines CARAGA 

  2000 Jan-17 Jan-18 2000 Jan-17 Jan-18 

Total 15 yrs. Old and over (in 
thousands) 48,945 69,414 70,897 1,439 1,830 1,875 

Labor force participation rate 65.1 60.7 62.2 68.4 59.2 67.1 

Employment rate 90.7 93.4 94.7 90.7 91.5 96 

Unemployement rate 9.6 6.6 5.3 9.9 8.5 4 

Source: Philippine Statistics Authority 2000, 2017, 2018 

 

Monthly income in fishing 

Figure 4.14 shows Tago having the lowest income among all fishers in the three bays earning 

less than PhP3,850 per month since all fishers in the municipality are part-time. For all other 

municipalities where fishing is the main source of livelihood, fishers mostly earn an average of below 

PhP7,700 per month. This is higher compared to the result of the study of Mercado and Mercado 
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(2016) stating that the fishers in Northern part of Surigao del Sur have an average income of PhP5,000 

and below per month.  

 

Monthly income in other livelihood 

Other livelihood options, as mentioned earlier, include manual labor, farming, copras, driving, 

sari-sari store, and the likes. These other sources of livelihood also earn considerable amount, 

especially in months that fishing is a risk, or not allowed at all. Figure 4.15 shows that income from 

other livelihood is mostly below PhP1,950 in Tago, Barobo, Hinatuan, and Lingig. Bayabas, San Agustin 

and Bislig have income at PhP3,900 below while Cagwait, Marihatag, Lianga and Tago have earnings 

between PhP3,900 to 7,800. 

 

 

Monthly expenses 

Expenses are mostly spent on food, education, and fuel. Figure 4.16 shows that most fishers 

in all municipalities spend between 60%-80% of their income on food, specifically between PhP3,000-

6,000.00. Although most of them claimed that their children are still in elementary and high school 
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Figure 4. 13.  Percentage distribution of the Monthly Income in Fishing 

Figure 4. 14.  Percentage distribution of the Monthly Income in other Livelihood 
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and the enrollment is basically free, their monthly expenses on education include fare and baon. That 

is why almost all of them declared a monthly expenses of below PhP3,000 spent on education. It is 

noted that most of them said that they do not set aside any amount for medicine and are forced to 

borrow money whenever there are emergencies. They have also stated that most of them get their 

medicine from the health centers so in total, the expense on medicine is very minimal. Fishers from 

all municipalities, except Bayabas reported spending less than PhP2,000.00 on fuel since they mostly 

fish around municipal waters (Figure 4.19). Specifically, all respondents from Tago are part-time 

fishers and use baroto instead of a pump boat to navigate the river better; hence, not having to use 

fuel. Bayabas, on the other hand, reported to spending PhP5,000.00 and above in fuel due to the 

strong waves in their area, resulting to stronger wind resistance so they need more fuel. Other 

expenses include payment for current or occasional celebration with friends. 

Utilization of Harvest 

All respondents (100%) reported that their catch is primarily for sale, 89% take a part of their 

catch for consumption while only 15% specified that they sometimes trade their catch in exchange of 

another commodity as shown in Figure 4.17. 
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Figure 4.17.  Percentage distribution of the Utilization of Harvest of the respondents 
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Socio-cultural Characteristics 

Ethnic Origin 

Figure 4.18 shows that most fishers residing in the province belong to the Kamayo tribe, 

except for Hinatuan, and Cagwait where most of them are Surigaonons. Bislig and Lingig areas also 

have considerable number of Bisaya and Cebuano settlers. Even though the original settlers who are 

considered lumad in the area are the Kamayos, the area is now mixed with other tribes like Mandaya 

in Hinatuan, Ilonggo in Bislig, and Waray in Lingig.   

 

 

 

Cultural Practices 

Kamayo, being the lumad in the province has distinct characteristics only in their language but 

not in any other practices. Most of the fishers are Kamayo but they did not have any beliefs and rituals 

when it comes to fishing. Other lumads, like Manobo, in the area still recognized their Datu, who holds 

the title as a birthright. In order to qualify to be the next chief, the person should be a male and should 

be married. 

Although not anymore practiced or very seldom practiced, they mentioned a ritual about 

bloodletting of a duck to a newly-acquired boat. Duck is the chosen animal since it floats in the water; 

hence, the belief espouses that the new boat would not sink even in the worst weather.  All fishers 

also celebrate special holidays like birthdays, fiestas, and other holidays. 

 

Occupation 

Figure 4.19 shows the occupation of the fishers who participated in the study. Most of their 

skills are fishing and farming-related. Almost all fishers are also farmers: some of them own their own 

lot and till their farms during rainy seasons while some others just have backyard gardens and grow 

plants there mostly for consumption and sometimes for sale. 
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Some of the farmers also participate in manual labor jobs whenever the need arises, 

specifically mentioning planting and harvesting rice and corn and harvesting coconuts and processing 

copras. As a result, most of them show apprehensions about being offered a job outside fishing and 

farming but the women expressed more willingness to undergo training to learn new skills. In turn, 

they ask for equipment and starting capital after each training so they can apply their new skill to earn 

additional income. 

 

Access to Basic Needs 

As shown in Table 4.3, all municipalities have access to almost all basic needs. They all have 

access to water, public transportation, health centers, electricity, social welfare, school, garbage 

collection, and police patrols. Some respondents come from far barangays having no immediate 

access to Bureau of Fire Protection and hospital, but clarified that these institutions are still accessible 

but not within the barangay.  

 

Table 4. 3.  Respondents’ access to Basic Needs 
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Stakeholder Analysis and Institutional Characterization 

List of Stakeholders and their Level of Involvement 

FishCORAL would address key issues that contribute to the high incidence of poverty among 

fishermen through sustainable management of the coastal fisheries resources and implementation of 

community-based enterprise in ten municipalities of the target three bays in Surigao del Sur. The 

resource assessment conducted sets benchmark of the present institutional arrangements and 

existing interventions in the target bays. One of the important resources considered is the human 

resource which includes the local community (users group), People’s association (beneficiaries) and 

BFAR and MAO (decision-making). These human resources are called stakeholders who are either 

individual or a group of individuals that might be affecting or affected with the planning, 

implementation, and monitoring activity of the project. Based on field visits, KII, FGD, and secondary 

records, these are the stakeholders of the project. 

 

Table 4. 4.  Major Stakeholders of the FishCORAL project 

Role Level Institution 

Implementing Partners 
Executive Agency Department of Agriculture 

Implementing Agencies 

National Bureau of Fisheries and Aquatic Resources 

Regional BFAR Regional Offices V, VIII, CARAGA, ARMM 

Municipal/Provincial Local Government Units of 10 municipalities 

Support Agencies 
 DENR, DTI, DOST, PNP, PCG, DOT, NCIP, DSWD,DPWH 

Source: FishCORAL 

 

Table 4.4 shows the major stakeholders of the FishCORAL project as stipulated in their 

organizational structure. In Surigao del Sur, a notable number of institutions are observed and 

identified who are involved in the planning for the actual implementation of the proposed enterprises 

in the local community and for the monitoring scheme to be practiced in the long run. 

 

 

 
 

 

FGD with local fishers and 
officers of FAs at Marihatag, SDS 

Signage of Center for Empowerment 
and Resource Development at 
Hinatuan, SDS 

Entry protocol at the Mayor’s 
office of Hinatuan, SDS 



Socio-Economics and Institutional Policy  

 
124 

Another stakeholder is the 123 fisherfolk associations. Some of these registered fisherfolk 

associations were intentionally revitalized after being inactive for years. These associations play an 

important role in the sustainability of the project as they are the intended recipient of these 

community-based enterprises. 

Third, Center for Empowerment and Resource Development (CERD) is a local NGO that aims 

to strengthen the coastal resilience of fisherfolk communities in Hinatuan, Surigao del Sur and nearby 

municipalities. At present, they are monitoring people’s organization and association of its 

achievements, strengths, weaknesses and lessons to develop future coastal-resilient communities. 

Fourth, community facilitators are also considered stakeholders. They are the frontline of the 

FishCORAL project towards the local community. They are the spokespersons of the major 

stakeholders to the local community. Inconsistency of representation could lead to some serious 

problem if CF’s role would be taken lightly by them. The objective of the major stakeholders should 

be wholly relayed to the local community while the issues and concern of the local community should 

also be presented to the major stakeholders fairly.  

Lastly, the service provider (for the PRSA) gives an important perspective of the present status 

of the project. The data gathered serves as an overview of what has been done and what ought to be 

done. 

Based on the FGD conducted in the ten municipalities, there is a need to strengthen 

partnerships among institutions to establish a system for implementation and monitoring of 

community-based enterprise to ensure its sustainability. 

 

Interventions: Ordinances and Projects 

Data showed that only five (5) municipalities have shown their coastal resource management 

(CRM) plan as shown in Table 4.5. The latest CRM plan was from San Agustin dated 2012 and the oldest 

is Marihatag in 2004. 

 

Table 4. 5. List of Municipality with Coastal Resource Management (CRM) Plan 

 

Municipality Year 

Cagwait 2008 

Tago 2002 

San Agustin 2012 

Hinatuan 2010 

Marihatag 2004 
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Municipal Fishery Ordinance for MPA 

The diverse and abundant coastal resource of Surigao del Sur has been lugging public 

attention for the past years. There is an escalating pressure to address demand both for local 

consumption and non-local demand for food. A notable increase in the population has been putting 

pressure on the use of resource. Local agencies initiated protection of these coastal resources at all 

means. Ordinances that create Marine Protected Areas (MPA) are continually drafted, resolved, and 

implemented for protection and conservation of vulnerable and highly economical resource. 

Secondary data shows that there are 19 resolved ordinances declaring MPAs in eight (8) of the 

municipalities along the three bays. The first declaration was in 2003 in Brgy. La Paz in the municipality 

of Bayabas while the most recent declaration was last 2016 in Brgy.Tumanan at Bislig City. Among 

these resolved ordinances, there are only five (5) ordinances that have coordinates and 14 that have 

calculated areas covered respectively. There is an estimated more or less 800 hectares of MPA in 

Surigao del Sur. Six (6) of these MPAs are active with respect to the presence of fish warden and 

cooperation of the assigned association. Based on the FGD, local fishers from San Agustin reported 

MPAs, however, no records validates its declaration. The same with Artificial Reefs (AR), no records or 

reports from any institution that there are deployment of modules. Literatures readings shows that 

Artificial reefs are interventions usually initiated by private sectors and non-government organizations 

and no ordinances are needed for this activity (Table 4.6). 

 

Projects 

In addition to ordinances, projects are also means of intervention in the local community. 

Some of these projects are purposive in nature while some are generalized. There are 22 reported 

fisheries-related projects. The most common project among the ten municipalities is the BFAR ‘regular 

project’. It is an annual distribution of fishing materials by the BFAR to selected fishers. List of members 

are submitted to BFAR for update to ensure that distribution is fair and without repetition. An average 

of four projects per municipality has been recorded for the last five years. The municipality with the 

most projects receives by the municipality of Lianga while the municipality that has the least is Bislig 

City. Enablers and funding agency vary from government, to non-government organization, and 

private sectors. 

Interventions are regularly received by most municipalities since 2000 (Appendix 4.6). 

According to the information raised by the fishers during FGD, Barobo, Cagwait, Lianga, and Marihatag 

received projects from the government as early as 2000. All municipalities mentioned mangrove 

planting as a common intervention among all areas, sponsored by the Mindanao Rural Development 

Project (MRDP), through the assistance of BFAR and LGU. This resulted to their assessment of their 

mangrove resource as excellent. But, this project also resulted to planting of mangroves in seagrass 

beds. This has already been stopped, as far as the LGU and other fishers are concerned.  

Every year, municipalities are regularly receiving projects from BFAR through the LGU in 

different forms and materials like fish fingerlings, fish nets, fishing materials, fish cage, training, 

seaweed seedlings, seaweed planting materials, solar dryer, fish landing, fish corral, and capacity-

building.  
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Table 4. 6.  Summary of Municipal Fishery Ordinances for Marine Protected Areas in Surigao del Sur 

 Resolution No. Description 

Ord. No. 1  Series of 2003 Barangay ordinance declaring La Paz as sanctuary in bayabas, Surigao del 
Sur 

Ord. No. 04 Series of 2010 Ordinance declaring a Sanctuary in Balete, Bayabas, Surigao del Sur 

Ord.  No. 01-08 Ordinance enacting municipal ordinance otherwise known as the Fishery 
Code of the Municipality of Cagwait, SDS 

Ord. No. 02  Series of 2014 Ordinance declaring a portion of barangay Alegria  as Sanctuary in 
Marihatag Suriga del Sur 

Ord. No. 02 series of 2015 Ordinance declaring a portion of barangay Antipolo  as Sanctuary in 
Marihatag Suriga del Sur 

Ord. No. 02  Series of 2012 Ordinance declaring a portion of barangay Santa Cruz  as Sanctuary in 
Marihatag Suriga del Sur 

Res. no.     Series of 2013 Resolution in Lianga that declares the marine sanctuary in Ganayon 

Ord. no.04 series of 2011 Municipal fishery ordinance in Barobo declaring sanctuary in Rizal  

Ord. no.267 series of 2004 Municipal fishery ordinance in Hinatuan declaring a sanctuary in barangay 
Tiwi 

Ord. no. 267 series of 2005 Municipal fishery ordinance in Hinatuan declaring a sanctuary in barangay 
San Juan 

Ord. no. 267 series of 2006 Municipal fishery ordinance in Hinatuan declaring a sanctuary in barangay 
San Juan 

Ord. no. 267 series of 2007 Municipal fishery ordinance in Hinatuan declaring a sanctuary in barangay 
Talisay 

Ord. no. 267 series of 2008 Municipal fishery ordinance in Hinatuan declaring a sanctuary in barangay 
Cambatong 

Ord. no. 267 series of 2009 Municipal fishery ordinance in Hinatuan declaring a sanctuary in barangay 
Portlamon 

Ord. no. 267 series of 2010 Municipal fishery ordinance in Hinatuan declaring a sanctuary in barangay 
Loyola 

Ord. no. 267 series of 2011 Municipal fishery ordinance in Hinatuan declaring a sanctuary in barangay 
Tidman 

Ord. no. 08 series of 2014 Municipal fishery ordinance in Bislig declaring a sanctuary in barangay 
Caguyao 

Ord. no. 08 series of 2015 Municipal fishery ordinance in Bislig declaring a sanctuary in barangay 
Bucto 

Ord. no. 08 series of 2016 Municipal fishery ordinance in Bislig declaring a sanctuary in barangay 
Tumanan 

Ord. no. 108 series of 2000 Municipal fishery ordinance in Lingig declaring a sanctuary in barangay 
Valencia 

Source: Municipal Fisheries Ordinance 

 

 

The municipality of Lingig and the city of Bislig reported to have received interventions just 

starting 2015 and 2016, respectively. Both of them credited BFAR as the funding agency working 

together with LGU to implement projects. In Bislig City, their bottom-up budgeting resulted to a fish 

pen for barangay Poblacion in 2016 while barangay Lawigan received one fiberglass boat from BFAR 

and barangay Caguyao received seaweed farming materials.  
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All municipalities also mentioned that DSWD through Kapit-Bisig Laban sa Kahirapan-

Comprehensive and Integrated Delivery of Social Services (KALAHI-CIDSS) has headed some local 

projects to help alleviate poverty, but since it is an initiative of DSWD, it does not solely focus on fishing 

community. 

Other municipalities, Lianga, Barobo, San Agustin, and Hinatuan also received intervention 

and assistance from non-government organizations. The Center for Empowerment and Resource 

Development, Incorporated (CERD) works in Hinatuan to conserve marine and coastal resources while 

improving the sustainability of local fisher livelihoods. San Agustin also received seaweeds in 2004 

from DSWD though Convergence that gave them seaweed planting materials. Lianga also received 

assistance from RARE sponsored by USAID in partnership with the Philippine government where they 

are to establish marine protected areas. 

There are also trainings provided by different agencies. Fishers from Tago recalled a training 

on raising tilapia in 2016 but cannot recall anymore the sponsoring agency. Cagwait fishers also 

mentioned a training for deputation of fish warden sponsored jointly by BFAR and LGU. Fishers from 

Marihatag also mentioned a training on waste management in 2015. 

All fishers who were beneficiaries of these projects agree that these assistance have helped 

them improve their income for some time but cannot gauge its sustainability in the long run. Others 

also raise their concern about its scheme of implementation where only a few people determine the 

recipient. In addition, some of the beneficiaries state that although they receive assistance, these are 

not appropriate to their needs. For example, fishers from Bislig who received seaweed materials did 

not benefit from it since seaweeds do not thrive in their area. Another instance was when they 

received one bundle of fishing nets from BFAR which they said is not enough because each fisher 

needs a minimum of three bundles of net. As a result, only few benefit from those mentioned 

assistance and their impact on income and livelihood is short-lived.  

For trainings that they have received, all of them agree that it made them more aware of the 

importance of waste segregation and mangrove-plantation, but not all of them are following the 

ordinances and rules that the provincial, local, and even barangay-level are imposing. They also 

mentioned that for trainings that help their livelihood, like tilapia-raising, they also need capital and 

materials to start raising tilapia; hence, although they need to learn how to raise this species, they also 

need the means to start raising them. 

 

Community Involvement 

Fisherfolk associations (FA) are important stakeholders of the FishCORAL as recipient of the 

planned community-based enterprises. The planning of the enterprises is influenced by the proposals 

gathered from all the FAs. Based on the records, there are 123 registered FAs.  It is important to 

consider that all associations have exceeded the ideal number of members as shown in Table 4.7. 

There is a required minimum 25 members for very association to be registered. Four (4) out 7 FAs 

have more than one association for each barangay. 

There are other associations also operating in Surigao del Sur. They vary from sector to sector. 

Women’s associations are observed active and have been recipient of livelihood projects. Farmer’s 

associations are also present and operating sustainably.  
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Most of the FAs were newly-established or just recently rehabilitated. Most of them are 

revived through the help of the community facilitators. The members have also been constantly 

reminded that assistance and projects are given to organizations and associations, not individuals. This 

encouraged the members to register their associations and keep them active. More fishers also opt to 

join an association for its benefits. During the survey, a total of 105 were listed as registered people’s 

association and other marine or fishing-related organizations without data for San Agustin and Bislig 

City. The updated list as of May 2018 is a total of 213 associations based on the Municipal Fisherfolk 

Registration System still without the number from San Agustin. Table 4.8 shows the summary of 

membership of fishers in Fas, with data from San Agustin and Bislig City, as quoted by the participants 

during the KII. 

 

Table 4. 7.  Summary of membership of fishers to Fisherfolk Association in Surigao del Sur 

Municipality No. of Barangays No. of FAs No. of Registered Present 
members (as of 2016) 

Ideal No. of 
members (1:25) 

Tago 9 8 261 200 
Bayabas 7 8 669 200 
Marihatag 5 15 545 375 
San Agustin 10 10  1881 250 
Cagwait 10 10 287 250 
Barobo 12 14 2444 350 
Lianga 10 32 1537 800 
Hinatuan 12 6  4927 150 
Bislig 12 5 2028 125 
Lingig 13 14 2627 350 

Source: MFRS 

 

Because of integration of gender and development to all government organizations, women 

are encouraged to make their own associations so they would have representation in meetings and 

gatherings. Three women’s organizations were found to have record in their respective municipalities 

as shown in Table 4.8. This is in contrary to their statement during FGD since they declared that all 

municipalities have at least one women’s organization. 

Table 4. 8.  Summary of Women’s Association in Surigao del Sur 

Municipality       Barangay Name of Organization 

Lianga  Manyayay SWPC 

Marihatag 

 Alegria  
 Arorogan Alegria Women’s Organization 

 Antipolo  

Tago  Umbay Umbay Women’s Association 

 

Issues and Concerns 

One of the objectives of the Focus Group Discussion is to gather common issues and concern 

on protection, conservation, and rehabilitation of coastal resource. All municipalities reported that 

illegal fishing is observed in their area as shown in Table 4.9. There is implementation of ordinances 
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and sanctions but inconsistency and lack of reinforcement is a common problem. Aside from 

increasing number of fishers in the coastal area, illegal fishing also contributed to lesser catch. 

Additional fish warden, training for fish warden, and ammunitions are proposed to address this top 

problem of all municipalities. 

In addition, there is a common call of urgency for rehabilitation of marine protected areas and 

additional establishment to other identified areas. Fishers recognized the significant contribution of 

marine protected areas to increase supply of fish. Other common issues and concern are relating to 

assistance for livelihood. 

These issues and concerns should be addressed institutionally. The stakeholders can address 

each of these issues and concern according the scope of their jurisdiction and capability to assist. 

Institutionalization can ensure consistency and sustainability of interventions. 

 

. 

Table 4. 9.  Issues and Concerns with their Proposed Solution from the fisherfolks 

  

List of Projects 
Barobo Bayabas 

Bislig 
City 

Cagwait Hinatuan Lianga Lingig Marihatag 
San 

Agustin 
Tago 

BFAR Regular Project             

Bottom-up Budgeting Program                 

Center Empowerment and Resource Development                   

Community-based Resource Management Program                    

CONVERGENCE(NGO)(Seaweed farm)                    

Department of Social Welfare and Development                   

Fish sanctuary                    

FishCORAL (Livelihood)                    

Insurance                    

Isla project                    

KALAHI- CIDSS (PAMANA)                    

Learning center (Magobawok)                    

Mangrove planting              

Materials for fry                   

Mindanao Rural Development Project                

--(on process)                    

Participatory Coastal Resource Assessment                    

Philippine Development Assistance Program                    

RARE (USAID)                    

Sustainable Livelihood Program                    

Sustainable Management of Coastal Resources                   

Training on cultivation of Tilapia                   

Training on Fish warden                    

Training on Nipa thatching                   
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Recommendations 

 Based on the observation and interviews with community facilitators, leaders of Fisherfolk 
association, and some officials in the MAO, there are several gaps that need addressing for realizing 
the goal of the FishCORAL project. While PRSA will not be able to address all the issues raised, we will 
focus on those issues of the highest priority. The team has documented all information available in 
order to set a benchmark. All of the focus groups shared almost similar information, issues, and 
proposed actions. Here are the generalized institutional recommendations: 
 

Seasonality 

Since fishing in the province is highly dependent on seasonality, so regulations and policies on 
livelihood programs should be designed to fall under amihan season to ease the burden of the fishers 
during the months that they cannot fish due to strong winds and waves. 

Livelihood 

 During amihan season, the fishers are forced to look for alternative source of income usually 
by means of farming and doing manual labor. Their abilities lie on these areas; hence, 
livelihood programs to be given to them should be fishing or farming-related to ensure that 
they can do them as they are in line with their expertise and experience. 

 Another livelihood that can benefit the fishers is the presence of irrigation system. It was 
found out in the FGD that they only farm during rainy seasons because they are dependent 
to the season. When fisherfolks have the option to till the land all year round, the constraint 
of going to the sea every day is lessened and could probably de-congest the coastal 
communities. 

 Seaweed farming is a good alternative livelihood that can easily be done. Fishers need 
training on seaweed farming and provision of materials. The local government can also help 
identify potential areas for farming and conduct zoning to assign specific area per farmer. 

 Another livelihood that can be explored in the area is gleaning showing that all are engaged 
in it, including women and children. There is also a need of information, education, and 
communication (IEC) on the potentials and benefits of gleaning and how can they avoid 
damaging the coastal ecosystem while doing so.  

 Fishers acknowledge the assistance extended by the government through BFAR and LGU but 
would want appropriate materials because their experience showed otherwise. So, it is 
helpful for both stakeholders to do a specific survey every time there is assistance in order 
to meet the needs of the people. It is also recommended for the enabling agency to widen 
the dissemination of information about livelihood assistance since during the FGD, many 
fishers claim that distribution of these aid (planting materials, fingelings, boat) is not equal 
among all of them. 

 Post-harvest training (fish preservation and processing) can help them a lot, especially in 
areas where there are abundant species (like danggit) on specific seasons. Provision of 
facilities and start-up capital is also suggested by the fishers to help them start the venture. 

 Other livelihood options that can be explored to help them are fish cage, fish pen, fish pond, 
and crab fattening, where fishers need also training of proper handling in culture and post-
harvest. 

 Some fishers also suggest to let the LGU manage the fish landing so they can get a fair price 
on their catch and do not have to haggle with the compradors and suki about the price. 
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Women 

Women indicated that they are more willing and open to learn new skills to provide additional 
income to their families and would benefit in participating in other activities like seaweed farming and 
fish processing. They just need training and capital to begin their new venture. 

 

Illegal fishing 

 All municipalities reported that illegal fishing is one of their main concerns and that those 
who engage in it are from outside their municipalities, so it is suggested to for the local government 
units to strictly implement ordinances pertaining to sanctions against illegal fishing. It is also suggested 
to deploy patrol boats and capacitate fish warden by providing weapons and financial assistance to 
help fight illegal fishing. 

 

Resources 

 Fishers are glad of the excellent mangrove cover, crediting its rehabilitation to the initiative 
of BFAR, DENR, and LGU but do not know of a way to do the same for seagrass and corals, 
thus, it is recommended for the enabling agencies to widen information, education, and 
communication (IEC) on how to take care of these resources. 

 Seagrass and corals tend to be abused and are hard to monitor because they are underwater 
and their decline is not as obvious as mangroves, so a monitoring scheme should be 
established and some people need to be trained to continue assessment of these vulnerable 
resources. 

 Fishponds are mostly privately-owned and the fishers raise their concern that they cannot 
compete with these private entities. In addition, some of these ponds already abandoned for 
years and there is no way for both fishers and LGU to rehabilitate them or to plant 
mangroves in them because they are privately-leased. Hence, it is recommended for BFAR to 
communicate with the LGU on Fishpond Agreement Lease (FLA) so the local government 
would have a way to monitor these ponds in their areas. Further, it is also recommended 
that these fish ponds be rehabilitated and be planted mangroves in order to restore its 
ecosystem. 

 Some municipalities in the province have abundant natural supply of lato in their areas but 
they do not have a wide market for it because this commodity easily spoils; hence, it could 
greatly help them if there is a scheme enabling them to sell lato outside of the province, 
especially in landlocked communities where it could be in demand. 

 Tourism is booming in Surigao del Sur because of their beautiful natural scenic beaches. This 
helps a lot of people like in San Agustin, Hinatuan, and Bislig City but clear briefing of tourist 
is only done in some areas. It is beneficial for the provincial or local government to come up 
with a common rules and regulations regarding this matter to help maintain the beauty of 
the environment and its ecosystem. 

 

Transect Walk 

Transect walks were done in areas where corals, seagrass, mangroves and water quality were 
assessed and they only showed one general picture of the resources in the respective municipalities. 
But because these walks are not comprehensive, it is suggested that local partners should identify 
additional areas for monitoring, especially areas where the local government assessed to be 
vulnerable and consistently monitor these sites. 
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On Stakeholders 

Implementing agencies need to be present and constantly monitor the national ordinances 
for compliance and implementation. They also need to look for a way to monitor assistance given to 
the beneficiaries. Local government should work hand-in-hand with the barangay in order to minimize 
effort and maximize result, especially during monitoring and implementation of rules and ordinances. 

Based on the FGD conducted in the nine municipalities and one city, there is a need to 

strengthen partnerships among institutions to establish a system for implementation and monitoring 

of community-based enterprise to ensure its sustainability. 

 

Summary 

Fishing in the province of Surigao del Sur is highly dependent on seasonality, with amihan bringing 
strong winds and rains resulting to limited fishing trips and catch. So, fishers look for alternative 
livelihood during rainy season to sustain their family’s needs. Their alternative livelihood during this 
time revolves around farming and manual labor. Some also resort to driving motorcycle or boats for 
tourists because the province has a thriving tourism due to its natural beauty and abundant resources, 
particularly excellent mangrove cover. Of the nine (9) municipalities and one city covered by the three 
bays, only Bislig City has a decreasing trend in population due to closing of Paper Industries 
Corporation of the Philippines (PICOP) resulting to migration job loss and migration. Hinatuan has the 
highest number of fishers at 12% of its total population or roughly 5,000 registered individuals. Fishing 
is still seen as a male-dominated work where women offering support by being at home and taking 
care of the children and household. Most of the fishers have 4-7 members in their household, 
sustained in their estimated monthly income of PhP6,000-10,000.00, which is spent mainly on food, 
fuel and other household expenses. All of them stated that the own their houses but only 37% own a 
lot. Many (63%) of them own appliances, mainly television and mobile phones. All of them declared 
that their catch is mainly for sale and a bit of it is for consumption. Most of them belong to the Kamayo 
tribe, and their skills are fishing or farming-related. 
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General Recommendations   

 

Sanctuary/Marine Protected Area (MPA).   

There is the need for the establishment of additional sanctuary/marine protected area to protect 

remaining resident reef fishes and coral communities from exploitation.  For established 

sanctuary/MPAs area from its respective municipalities, its size/area shall be increased so as to include 

portions of the reef with relatively high live coral cover, and to expand the protected area to cover 

contiguous seagrass and mangrove forest.  It is believed that the remaining corals, other invertebrates 

and reef fishes when protected, allows natural regeneration to proceed as well as source of recruits 

in the adjoining reefs.  Fish and invertebrates in the coral reefs may spend their specific life stages in 

seagrass and mangrove (or vice versa) as such it also important to include these habitats as integral 

part of the sanctuary/marine protected area.  Further,  markers should be provided for established 

sanctuaries and/or marine protected areas for management and monitoring purposes. 

MPAs are important interventions but should be sustainable in order to materialize its goal in the long-

run. There is a need to revisit protocol for institutionalization of the establishment of MPA site for 

proper documentation. Furthermore, the following should be considered in the provisions in the 

ordinances:  Inclusion of coordinates upon establishment and not just estimates of boundaries;  

Inclusion of a mandated signage of these MPAs for public awareness; and Inclusion of allocated budget 

for honorarium for fish wardens assigned.  

Coral Nursery 

Recent coral reef management have focused on coral reef restoration (e.g., Sustainable Coral Reef 

Ecosystems Management Program-DENR and Department of Science and Technology-PCAARRD), i.e., 

coral transplantation an active rehabilitation strategy.  The entire process has a shorter recovery time 

of the coral reef compared to the natural process of sexual reproduction.  Coral transplantation is a 

“kick-start” to fast track the growth of coral reef, i.e., to improve live coral cover, biodiversity and 

topographic complexity by moving coral to a more desirable site.  However,  live coral cover in most 

of the coral reefs have few remaining “fair” live coral cover thus a need to develop a bay-wide nursery 

for coral “seedlings” for the entire bay is essential in the coral transplant program.  A portion of the 

coral reef of Arangasa Is. is recommended as a pilot site. 

Artificial reef 

 Artificial reefs are a significant resource enhancement tool for fish production.  When properly 

located and managed i.e., no extraction in any form, may allow aggregation of fish and increase in 

abundance overtime.  Some fish species may reside until its reproductive stage thus it become a site 

that for source of recruit in adjoining areas.  It is recommended that additional sites be identified for 

additional establishment of artificial reef for each respective municipalities, and should be managed 

properly. 
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Seagrass 

Expand the protected area to include portion of the extensive seagrass beds in some parts of the Bay, 

particularly along the San Juan in Hinatuan Bay.  Seagrass beds are important habitat for many 

important aquatic organisms, particularly the siganids which are abundant in the area.  Mapping of 

the seagrass beds should also be done to determine extent of the beds as a basis for the preparation 

of management plan.   

 

Mangroves 

In conducting mangrove tree planting activity, choose sites that had mangrove trees growing 

historically.   This is to make sure that the survival rate of mangrove seedlings planted is higher.  

Abandoned, unproductive and underutilized (AUU) fishponds (including titled, tax declared, and 

Fishpond Lease Agreement (FLA) tenure) can be converted back to mangrove areas as a project by the 

local government to restore the ecosystem services provided by the mangrove.  At local levels, a 

memorandum of agreement can be forged between FLA lease holders with BFAR, DENR, LGU and 

NGOs. 

For mangrove rehabilitation effort, the use of locally available Sonneratia (Pagatpat, Padada) and 

Avicennia ( Miyapi, Apiapi, Bungalon) seedlings for mangrove tree planting activity should be utilized 

rather than Rhizophora spp (bakhaw).   Seedlings for this mangrove species are naturally growing in 

the area.   This preserves the diversity of mangrove species to promote multispecies stands of 

mangrove rather than a monospecific stands of Rhizophora spp.   Establishment of Sonneratia and 

Avicennia nursery can be a source of seedlings for mangrove tree planting activity, and can be an 

income-generating project. 

Monitoring 

Success of the management program for coral reef, seagrass and mangrove ecosystems may be 

achieved when parameters to a certain objective is monitored.  A regular field assessment should be 

conducted to allow us to examine the driving forces behind changes in population structure and to 

investigate the composition of particular species; population dynamics e.g., recruitment, mortality 

and diseases.  A composite team representing the different LGUs within the bay area should be 

created to conduct  regular  monitoring and feedback,  and time to time training on standard filed 

methods, data management and analysis, and result interpretations.  The PRSA project already 

established survey sites which can be used for future monitoring.  Coordinates of these stations are 

presented in the Appendix table. 

Water Quality 

Comprehensive water quality assessment and monitoring is also recommended considering that 

several areas of Lianga, Hinatuan and Bislig Bays across habitats showed high levels of water quality 

parameters exceeding the guidelines in the DENR-Department Administrative Order-08 series of 2016.  

Further, a more comprehensive assessment of water quality to include total coliform in the bay waters 

should be conducted for public health and policy implications, considering the influx of tourists in the 

area. 
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Fisheries 

Strengthened law enforcement 

The suggestion made by FGD participants to deploy more fish wardens is crucial to strengthen law 

enforcement to curtail/stop illegal fishing activities.  Likewise, the employment of ‘bantay dagat’ 

regularly and the support of other military personnel to conduct regular surveillance in the bays.  

Technical support like regular trainings and exposure to paralegal, surveillance etc., should be 

institutionalized to produce effective law enforcers.  Baywide approach could be most effective to 

achieve a strong and harmonized law enforcement strategy through collaborative effort.   

Activate management bodies of marine protected areas  

Several marine protected areas around the bays have been abandoned.  Similarly, some management 

bodies of the MPAs had been inactive.   This situation calls the attention of LGUs to reorganize and 

strengthen the management bodies of the MPAs.  It is recommended that management bodies should 

be technically trained and equipped.  Likewise, budget allocation should be institutionalized for the 

MPAs to be sustained.  Rather than establishing additional MPAs, the LGUs must focus and capitalize 

on what they have initiated to insure continuity on the implementation.  Likewise, this will avoid the 

conflict of interests among fishers who raised the concern on less/inadequate fishing areas amidst 

presence of MPAs.  The positive productive impact of a strengthened MPAs will surely encourage 

many fishermen to manage their coastal resources and safeguard their MPAs.    

Restore inactive/abandoned sanctuaries 

While MPA establishment is a concern raised by some fishers due to their limited fishing areas, 

majority however acknowledged the benefit of having it in terms of the increase number of fish stocks.  

Thus, the restoration of the abandoned sanctuaries such as those in Bislig and San Agustin, Surigao 

del Sur won’t be a major conflict among fishers.   The restoration of these sanctuaries will greatly help 

in managing the coastal fisheries in terms of an increased fisheries production and improved habitats 

in the three bays.   

Manage commercially important fisheries commodities 

The concern of fishermen over the diminishing supply of the mud crab, lobsters and their juveniles is 

very alarming.  Similarly, for siganids, the top commonly fisheries species and for grouper, another 

highly valued commodities.  Interventions to manage these fisheries commodities should immediately 

be undertaken including regulation of catches and establishment of nursery grounds.    Management 

of recruits should be prioritized by securing nursery areas for mud crab juveniles in mangrove habitat, 

siganids juveniles in seagrass habitat, and artificial shelters for lobster and grouper juveniles.  Stock 

assessment of these species must be prioritized as bases in establishing a comprehensive 

management program.   

Establish close and open season for high-valued fisheries commodities 

Complementary to the previous recommendation, regulation of fish catch can best be achieved by 

establishing open and close season of those high-valued fisheries commodities.  Likewise, the 

regulation and establishment of sizes at harvest on the said species. 
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Create and institutionalize a mechanism to monitor fisheries catches  

Like in many coastal municipalities of the country, one of the difficulties in getting accurate data on 

catch volumes is the absence of monitoring mechanism.  This is particularly common in municipal 

fisheries landings.  Creation of an institutionalized and operational monitoring mechanisms on fish 

catches implemented in fish landing stations must be established throughout the bays.  Deployment 

of field staff is needed to speed up the monitoring of fish catches in areas with no landing stations.   

Likewise, additional landing stations can be strategically established close to the dwelling places of the 

fisher communities.   

Provide alternative livelihood 

The increasing number of fishermen and illegal fishing practices can be mitigated by providing the 

fishers with alternative livelihood.   Potential livelihood for those low-income fishers should equally 

complement the management of high-valued species.  Development of LGU-community based 

hatchery for mud crabs and siganids.  Sea ranching of sea urchins and sea cucumbers must be also 

explored, particularly in the shallow benthic seagrass beds and mudflats of the three bays.  

Complementary aquaculture livelihood that are already practiced by fishers in the bays like seaweed 

culture should be expanded in sheltered areas and climate resilient based aquaculture systems like 

cages must be tried upon thorough consultation with technical experts.   Likewise, fisheries-based 

tourism activities i.e.  tour guides and boat operators to complement the influx of tourists in the 

province recently.  Most significantly, communities must be consulted for any livelihood to be 

implemented.  The criteria in choosing livelihood beneficiaries must be established and agreed 

collaboratively.  The provision of alternative livelihood would definitely curtail the fishing pressure on 

coastal fisheries.  Value chain analysis on some commercial fisheries commodities could be explored 

for possible innovative livelihood opportunities in terms of product enhancement and development.   

Waste management 

The on-going implementation on solid waste management must be strengthened.  LGUs must 

regularly conduct advocacy on solid waste management including promotion of incentives and stricter 

fines.  FishCORAL's livelihood beneficiaries should be utilized as model in championing solid waste 

management.     

Information Education Communication 

IEC is an important tool for monitoring and evaluation. It documents what has been plan and what 

has been done.  Provision of signage  for projects  implemented for awareness.  Local partners to 

create  scheme  for monitoring IEC for compliance among the local community. 

 

Monitoring and Evaluation 

There is a need to develop and establish a sustainable database for storing and retrieval of legal 

documents, reports and records. Data are usually not found in offices, either misplaced, mostly, 

change of personnel. For continuity of record keeping, database is the key. This would provide the 

different networks (institutions) with the most comprehensive collection of data for the past years. 

The database could be useful in establishing a historical trend based on facts, not on estimates. In 

addition, this will provide support for any policy to be conceptualized. 
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Municipality of Tago, the
northernmost municipality
in the Province of Surigao
del Sur is situated between
Tandag City in the north and
the Municipality of Bayabas
in southeast. All fishers in
the area are part-time and
fishing is only done in Tago
River. It is the leading source
of crablet in the Province. A
tale says that Tago got its
name from its location,
“hidden”.

Coastal Habitat in Tago Purisima & Mercedes

Mangrove Resources

Number of true mangrove species 8

Total basal area (m2/ha) 36.35

Tree density (trees/ha) 1,367

Sapling density (ind/ha) 917

Seedling density (ind/ha) 13,217

Mangrove associate species 9

Top fish species caught  in Tago

Local Name Scientific Name

rumpe Sphyraena japonica

langug Carangoides armatus

shrimp Penaeus sp.

alimango Scylla serrata

Note: based on PRSA KII 2017-2018

PRSA Fact Sheets: Tago
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Mangrove Species in Tago Purisima & Mercedes

Aegiceras corniculatum 

Aegiceras floridum

Avicennia alba 

Avicennia marina 

Avicennia rumphiana

Bruguiera gymnorrhiza

Camptostemon philippinensis

Ceriops tagal

Excoecaria agallocha

Lumnitzera littorea

Lumnitzera racemosa

Nypa fruticans 

Rhizophora apiculata 

Rhizophora mucronata 

Rhizophora stylosa

Scyphiphora hydrophyllacea

Sonneratia alba 

Sonneratia caseolaris

Xylocarpus granatum 

Source: PRSA Mangrove Resource Mapping 2017-2018

Water quality of Tago

Sites RIVER MPVS MPVF

Dissolve Oxygen (mg/L) 5.1 5.00 5.00

Total Suspended Solids 

(mg/L)
21.9 80.00 80.00

Phosphate (mg/L) 0.73 0.50 0.50

Water pH 7.5 6.50-8.50 6.50-9.00

Ammonia (mg/L) BDL 0.05 0.05

Nitrate (mg/L) 0.01 10.00 7.00

Nitrite (mg/L) BDL

Note:
MPVS- Maximum permissible value Seawater (DENR-DAO 2016-08);
MPVF- Maximum permissible value Freshwater (DENR-DAO 2016-08)
BDL- Beyond detection Limit

Classification Specific Issues & Concerns in Tago

Social

• Limited area for fishing (own 

municipal waters only)

• Increase number of fishers resulting 

to competition of the resources 

leading to decrease number of fish

• Overfishing due to illegal fishing and 

the encroachment of commercial 

fishers from other provinces

Socio-political

• Used of noxious substances  like 

teased powder

• Used of illegal fishing (push net, de-

kuryente) 

• Weak government and fisherfolk

relationship

Marketing & Post 

harvest 

• Can't support the high market  

demand

Others

• Suggestion: Sanctuary for crablets

and small fishes (open and closed 

season)
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Socio-economic summary table for Tago, Surigao del Sur

Socio-economic Profile Result

Population

(Source: City Population 2016)
35,329 

Population density (Fishers) Less than 1%

Household size range

Less than 4 person per household (44%), 4-7 

person per household (52%), more than 7 

person (4%)

Marital Status Married (92%), widow (6%), Single (2%)

Educational attainment

College level (8%), High school graduate 

(60%), High school level (20%), Elementary 

level (12%)

Sex Male (76%),   Female (24%)

Age range (years)
18-29 (3%), 30-39 (30%), 40-49 (29%), 50-59 

(29%),   60 above (9%)

Ethnic origin Kamayo (98%), Tinagon-on (2%)

Role in the Family Father (74%), Mother (24%),   Son (2%)

Type of fishers Part time (100%)

Occupation

Fisherman-Farmer (55%), Fisherman (20%), 

Housewife (15%), Housewife- Farmer (9%),   

Fisherman-Carpenter (1%)

Ownership (house) Yes (100%)

Ownership (Lot) Yes (84%), No (16%)

Ownership (Appliances) Yes (75%), No (25%)

Monthly income from 

fishing (PhP)
<3, 850 (100%)

Monthly other income 

(PhP)
3,901 -7,800 (50%), 1,950 below (50%)

Monthly expenses on food 

(PhP)
3,000-6,000 (82%), 3,000 below (18%)

Monthly expenses on 

education (PhP)
3,000 below (100%)

Monthly expenses on 

medicine (PhP)
2,000-3,000 (1.3%),   2,000 below (98.8%)

Monthly expenses on fuel 

(PhP)
2,000 below (100%)

Fish catch for vending Yes (70%),   No (30%)

Fish catch for trade Yes (1%),   No (99%)

Fish catch for 

(Consumption)
Yes (100%)

Type of Ownership (Boat) Owned (99%),   Rental (1%)

Women Labor Participation Yes (8%), No (92%)

Basic services

Electricity, School, Water supply, Public 

transport, Health centers, Social welfare, 

Garbage collection, Police patrol

Project  Interventions in Tago

Name of Project/ Barangay

(Assistance)
Enablers (Year)

Camagong, Victoria (Cash PHP 

2.8 million)
MRDP (2012)

Pob. Purisima (Fishing 

Materials)
2012

Training on Nipa shingle 

(Fishing materials, 2 boats)
DOLE (2014)

Regular Project (Fish cage) BFAR (2015)

Fish Cage (Tilapia) BFAR (2016)

Training on Cultivation of 

Tilapia
2016

Mangove planting DENR (2017)

List of People’s Organization

Coastal Barangays Name of Organization

Purisima (Poblacion) TagoFisherfolk Association

Umbay

Umbay Fisherfolks

Association, Barangay

Development Center, 

Umbay Farmers Association,

Barangay Development 

Council,

Roman Catholic,

Barangay Agricultural 

Worker,

Women’s Association

Issues and concerns Proposed solutions

Fish Poisoning brought by 

pesticide from upland 

farming

Control the use of 

medicine, ban insecticide, 

promote organic farming

Illegal fishing
Strictly implement the 

fishery ordinance 
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Bayabas is the municipality
in the province of Surigao
del Sur with the least
population of 8, 164
according to a survey in
2015. Although it is a small
municipality, 8% of the
population are fishers and
even though the fishing
area in the municipality is
limited, it has abundant
natural resources,
including fish and lato.

Coastal Habitats in Bayabas Cagbaoto

Mangrove Resource

Number of true mangrove species 10

Total basal area (m2/ha) 73.1

Tree density (trees/ha) 1,266.7

Sapling density (ind/ha) 433.3

Seedling density (ind/ha) 1,400.0

Mangrove associate species 6

Seagrass Resource

Number of species 7

Percent cover 60.55

Canopy Height (cm)

Enhalus acoroides

Thalassia hemprichii

Cymodocea rotundata

49.17

21.75

12.35

Coral Reef/Sanctuaries in Bayabas

Site
Bayabas Marine 
Sanctuary

Live Hard Corals (%) 28.42

Dead corals (%) 5.64

Other Fauna (%) 0.52

Algae and Seagrass (%) 23.07

Abiotic (%) 42.35

Reef Fish species in Bayabas

T I D

No. of species 

(species/1000m2)
8 7 12

Abundance (fish/1000m2) 19 19 38

Biomass (kg/1000m2) 3.09 1.14 0.93

Note: T- Target I-Indicator D- Demersal/major

Seagrass Species in Bayabas Cagbaoto & Balete

Enhalus acoroides 

Thalassia hemprichii 

Cymodocea rotundata 

Cymodocea serrulata 

Syringodium isoetifolium

Syringodium isoetifolium
Halodule uninervis 

Halodule pinifolia 

Halophila ovalis 

Top 5 fish species in Bayabas

Local Name Scientific Name

Budas Siganus spinus

Tulingan Katsuwonus pelamis

Langug Carangoides armatus

Barilis Thunnus albacares

Katambak Lethrinus harak
Note: based on PRSA KII 2017-2018

PRSA Fact Sheets: Bayabas
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Mangrove Species in Bayabas Cagbaoto

Aegiceras corniculatum
Aegiceras floridum
Avicennia alba 

Avicennia marina

Avicennia rumphiana 

Bruguiera gymnorrhiza 

Camptostemon philippinensis 

Ceriops tagal
Excoecaria agallocha
Lumnitzera littorea

Lumnitzera racemosa

Nypa fruticans 

Rhizophora apiculata 

Rhizophora mucronata 

Rhizophora stylosa 

Scyphiphora hydrophyllacea

Sonneratia alba 

Sonneratia caseolaris 

Xylocarpus granatum
Source: PRSA Mangrove Resource Mapping 2017-2018

Classification Specific Issues & Concerns in Bayabas

Economic 

Less fishing area due to the sanctuary

Increase number of fishers resulting to 
competition of the resources

Socio-political
Use of illegal fishing (Compressor and payaw)

Poisoning of fishes due to the introduction of 
pesticides and herbicides in the farm 

Water Quality of Bayabas

Sites RIVER
MANGROVE 

AREA

SEAGRASS 

AREA

CORAL REEF 

AREA
MPVS MPVF

Dissolve Oxygen

(mg/L)
6.84 6.84 6.18 8.21 5.00 5.00

Total 

Suspended 

Solids (mg/L)

49.00 67.33 41.40 36.33 80.00 80.00

Phosphate 

(mg/L)
0.46 0.21 0.23 0.56 0.50 0.50

Water pH 7.90 8.10 8.00 8.10 6.50-8.50 6.50-9.00

Ammonia 

(mg/L)
0.01 0.02 0.07 0.03 0.05 0.05

Nitrate (mg/L) 0.01 0.01 0.01 0.01 10.00 7.00

Nitrite (mg/L) 0.02 0.01 0.02 0.01

Note: MPVS- Maximum permissible value Seawater (DENR-DAO 2016-08);
MPVF- Maximum permissible value Freshwater (DENR-DAO 2016-08)

Mangrove area: 
309 ha
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Socio-economic summary table for Bayabas, Surigao del Sur

Socio-economic Profile Result

Population

(Source: City Population 2016)
8,164 

Population density (Fishers) 8.2 %

Household size range
Less than 4 person per Household (41.9%), 4-

7, (48.4%), more than 7 (9.7%)

Marital Status Married (94.3%), Single (5.7%)

Educational attainment

College graduate (5.7%), High school 

graduate (20%), High school level (11.4%), 

Elementary graduate (20%), Elementary level 

(42.9%)

Sex Male (94.3%),   Female (5.7%)

Age range (years)
18-29 (4.2%), 30-39 (41.7%), 40-49 (12.5%), 

50-59 (12.5%),   60 above (29.2%)

Ethnic origin
Kamayo (60%),  Tinagon-on (20%), 

Surigaonon (20%)

Role in the Family Father (88.6%), Mother (5.7%),   Son (5.7%)

Type of fishers Part time (85.7%), Full time (14.3%)

Occupation Fisherman (90%), Housewife (3%), 

Ownership (house) Yes (100%)

Ownership (Lot) Yes (43%), No (57%)

Ownership (Appliances) Yes (90%), No (10%)

Monthly income from fishing 

(PhP)

<3, 850 (73.3%), 3,851-7,700 (20%), 7,701-

15,400 (6.7%)

Monthly other income (PhP)
7,801-15,600 (11.1%), 3,901 -7,800 (11.1%), 

1,951-3,900 (55.6%), 1,950 below (22.2%)

Monthly expenses on food (PhP)
6,000 above (17.6%), 3,000-6,000 (58.8%), 

3,000 below (23.5%)

Monthly expenses on education 

(PhP)
3,000-6,000 (5.6%), 3,000 below (94.4%)

Monthly expenses on medicine 

(PhP)
2,000 below (100%)

Monthly expenses on fuel (PhP)
5,000 above (63.2%), 2,000-5000 (5.3%), 

2,000 below (31.6%)

Fish catch for vending Yes (100%)

Fish catch for trade No (100%)

Fish catch for (Consumption) Yes (100%)

Type of Ownership (Boat) Owned (86.2%),   Sharing (13%)

Women Labor Participation Yes (37.5%), No (62.5%)

Basic services

Electricity, School, Water supply, Public 

transport, Health centers, Social welfare, 

Garbage collection, Police patrol, Hospital

Project  Interventions in Bayabas

Name of Project/ Barangay 

(Assistance)
Enablers (Year)

Solar drier, Drainage system, 

Pukot and Pump boat

Kalahi, BFAR, LGU 

(2014)

Baroto and Boat Kalahi (2014)

Protection dike and Learning 

center
LGU,BFAR (2015)

Lapaz (Payaw and Boat) LGU,BFAR (2015-16)

Cagbaoto (Pukot) LGU, BFAR (2016)

Solar dyer, Street light, water 

supply 
Kalahi (2016)

Mangove planting (5,000 

hectares)
DENR (2016)

Extension of Barangay hall DSWD (2017)

List of People’s Organization

Coastal Barangays Name of Organization

La Paz

La Paz Fisherman Association, LaPaz

crab producer Association, Bayabas

Fishpond Operators, Talaba Culture 

Association

Magobawok

Bayabas Pump boat operator 

Association, Magobawok Fisherfolk

Association

Balete
Gagmayng Mangingisda sa Barangay

Balete

Cabugo Sustainable Group of Fisherfolk

Issues and 

concerns
Proposed solutions

Not enough 

materials for fishing

Give or supply enough materials 

to the organization

Illegal fishing
Strictly implement the Purok

fishery ordinance 
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Cagwait is famous for
its white sand beaches
comparable to that of
Hawaii. It is also known
for Aras-asan Port,
which operates in all
seasons. Cagwait
shallow reef has healthy
coral cover making it a
good place for
snorkeling and diving.

Top 5 fish species in Cagwait

Local Name Scientific Name

barilis Thunnus albacares

tulingan Katsuwonus pelamis

katambak Lethrinus harak

danggit Siganus canaliculatus

langug Carangoides armatus
Note: based on PRSA KII 2017-2018

Coastal Habitats in Cagwait Aras-asan

Mangrove Resource

Number of true mangrove species 12

Total basal area (m2/ha) 30.49

Tree density (trees/ha) 2,817

Sapling density (ind/ha) 1,850

Seedling density (ind/ha) 1,150

Mangrove associate species 7

Seagrass Resource

Number of species 7

Percent cover 71.07
Canopy Height (cm) 

Enhalus acoroides

Thalassia hemprichii

Cymodocea rotundata

13.00

11.33

12.39

Coral  and Artificial Reefs/Sanctuaries in Cagwait

Sites Arangasa Is. MS Lactudan AR

Live Hard Corals (%) 31.87 0,05

Dead corals (%) 40.99 0.00

Other Fauna (%) 9.51 7.23

Algae and Seagrass (%) 1.17 2.73

Abiotic (%) 16.46 90.00

Reef Fish Species in Cagwait

Sites Arangasa Is (MS) Lactudan (AR)

Functional  groups T I D T I D

No. of species 

(species/1000m2)
29 11 30 2 2 2

Abundance (fish/1000m2) 

(fish/27m2)*
200 32 916 5* 3* 2*

Biomass (kg/1000m2) 

(fish/27m2)*
20.50 1.51 10.93 35.93* 7.84* 0.96*

Note: T- Target I-Indicator D- Demersal/major

MS- Marine Sanctuary; AR- Artificial Reef

Seagrass Species in Cagwait Aras-asan

Enhalus acoroides 

Thalassia hemprichii 

Cymodocea rotundata 

Cymodocea serrulata

Syringodium isoetifolium 

Halodule uninervis 

Halodule pinifolia 

Halophila ovalis 

PRSA Fact Sheets: Cagwait
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Water Quality of Cagwait

Sites
RIVER

MANGROVE 

AREA SEAGRASS 
AREA

CORAL REEF AREA
MPVS MPVF

M1 M2 MS AR

Dissolve Oxygen 

(mg/L)
6.98 7.11 5.34 9.42 7.28 6.24 5.00 5.00

Total Suspended 

Solids (mg/L)
8.87 40.73 30.07 36.27 26.23 26.67 80.00 80.00

Phosphate (mg/L) 1.53 0.63 0.41 0.33 0.34 1.05 0.50 0.50

Water pH 7.50 8.20 8.00 8.10 8.00 8.00 6.5-8.5 6.5-9.0

Ammonia (mg/L) 0.01 0.04 0.04 0.02 0.04 0.01 0.05 0.05

Nitrate (mg/L) 0.01 0.01 0.01 0.01 0.01 0.01 10.00 7.00

Nitrite (mg/L) 0.01 0.03 0.02 0.01 0.01 0.01

Note: MPVS- Maximum permissible value Seawater (DENR-DAO 2016-08);
MPVF- Maximum permissible value Freshwater (DENR-DAO 2016-08)
MS- Marine Sanctuary; AR- Artificial Reef

Classification Specific Issues & Concerns in Cagwait

Social

Easy target for collection including small fishes

Overfishing due to illegal fishing, 

encroachment of commercial fishers from 

other provinces

Socio-political
The use of illegal fishing (compressor, noxious 

substances)

Mangrove Species in Cagwait Aras-asan

Aegiceras corniculatum 

Aegiceras floridum

Avicennia alba

Avicennia marina

Avicennia rumphiana 

Bruguiera gymnorrhiza 

Camptostemon philippinensis

Ceriops tagal

Excoecaria agallocha 

Lumnitzera littorea

Lumnitzera racemosa 

Nypa fruticans 

Rhizophora apiculata 

Rhizophora mucronata 

Rhizophora stylosa 

Scyphiphora hydrophyllacea

Sonneratia alba 

Sonneratia caseolaris 

Xylocarpus granatum 

Source: PRSA Mangrove Resource Mapping 2017-2018

Mangrove area: 
186 ha
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Socio-economic summary table for Cagwait, Surigao del Sur

Socio-economic Profile Result

Population
(Source: City Population 2016)

20,384 

Population density (Fishers) 5.1%

Household size range
Less than 4 person per Household (27.5%), 

4-7, (61.3%), more than 7 (11.3%)

Marital Status
Married (83.3%), Single (9.5%), Separated 

(2.4%), Widow (4.8%)

Educational attainment

College graduate (2.4%), High school 

graduate (22.6%), High school level (25%), 

Elementary graduate (20.2%), Elementary 

level (29.8%)

Sex Male (94%),   Female (6%)

Age range (years)
18-29 (12.8%), 30-39 (21.8%), 40-49 

(26.9%), 50-59 (26.9%),   60 above (11.5%)

Ethnic origin

Kamayo (8.3%), Tinagon-on (20.8%), 

Surigaonon (41.7%), Cagwaitnon (4.2%), 

Bul-anon (4.2), Bisaya (20.8)

Role in the Family
Father (83.3%), Mother (8.3%),   Son 

(8.3%)

Type of fishers Part time (28.6%), Full time (71.4%)

Occupation Fisherman (94%), Housewife (6%), 

Ownership (house) Yes (100%)

Ownership (Lot) Yes (40%), No (60%)

Ownership (Appliances) Yes (44%), No (56%)

Monthly income from fishing 

(PhP)

<3, 850 (28%), 3,851-7,700 (41.5%), 7,701-

15,400 (23.2%), 15,401-30,800 (73%)

Monthly other income (PhP)

15,601 above (2.6%), 7,801-15,600 (5.3%), 

3,901 -7,800 (36.8%), 1,951-3,900 (55.6%), 

1,950 below (22.2%)

Monthly expenses on food 

(PhP)

6,000 above (30%), 3,000-6,000 (43%), 

3,000 below (9%)

Monthly expenses on 

education (PhP)

6,000 above (1.6%), 3,000-6,000 (1.6%), 

3,000 below (96.7%)

Monthly expenses on medicine 

(PhP)
3,000 above (1.4%), 2,000 below (98.6%)

Monthly expenses on fuel (PhP)
5,000 above (44.9%), 2,000-5000 (8.2%), 

2,000 below (46.9%)

Fish catch for vending Yes (100%)

Fish catch for trade Yes (48%), No (52%)

Fish catch for (Consumption) Yes (79%), No (21%)

Type of Ownership (Boat)
Owned (65.4%),   Sharing (14.8%), Rental 

(19.8%)

Women Labor Participation Yes (30%), No (70%)

Basic services

Electricity, School, Water supply, Public 

transport, Health centers, Social welfare, 

Garbage collection, Police patrol, Hospital

Project  Interventions in Cagwait

Name of Project/ Barangay 

(Assistance)
Enablers (Year)

Mangrove Planting (3 

pesos/stick of mangrove)
MRDP (1998-2005)

Tawagan (Boat) DOLE,BFAR (2000)

Bitaugan East (Boat and Pukot) LGU (2001)

Isla Project (2 Boat every 

Barangay)
LGU,BFAR (2009)

Boat LGU, BFAR (2010)

Training on Fish Warden LGU, BFAR (2012-17)

List of People’s Organization

Coastal 

Barangays
Name of Organization

Poblacion Poblacion Fisherman Association

Unidad Unidad Fisherman Association

Aras-asan
Aras-asan Deep Sea Fisherman 

Association

Bitaugan West
Bitaugan West Fisherman 

Association

Bacolod Bacolod Fishers Association

La Purisima
La Purisima Fisherfolk

Organization

Lactudan
Lactudan Fisherman 

Organization

Tawagan Tawagan Fisherman Association

Tubo-tubo
Tubo-tubo Fisherfolk

Organization

Bitaugan East
Bitaugan East Fishermen 

Association

Issues and concerns Proposed solutions

Unequal distribution of 

fry among association
Relay Information to all

Unequal distribution of  

fishing materials 

among association

Each association should 

have complete 

materials 

Appropriateness of 

boat for fishing

Survey the area to what 

boat they prefer
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The Municipality of Marihatag
was formerly known as Oteiza
and is originally a part of
Lianga. Of the three
municipalities (Marihatag, San
Agustin, and Barobo) created
from the municipality of
Lianga, Marihatag has the
largest land area at 31,250
has. Like Bayabas, the area is
also abundant for lato, a
common green seaweed
popularly known as seagrape.

Top 5 fish species caught in Marihatag

Local Name Scientific Name

banak Liza sp.

budas Siganus spinus

danggit Siganus canaliculatus

katambak Lethrinus harak

malaguno Aprion virescens
Note: based on PRSA KII 2017-2018

Coastal Habitats  in Marihatag Amontay

Mangrove Resources

Number of true mangrove species 13

Total basal area (m2/ha) 76.5

Tree density (trees/ha) 3,750

Sapling density (ind/ha) 933

Seedling density (ind/ha) 2,300

Mangrove associate species 9

Seagrass Resources

Number of species 7

Percent cover 69.04

Canopy Height (cm) 

Thalassia hemprichii

Cymodocea rotundata

7.72

8.58

Coral Reef/Sanctuary in Marihatag

Site
Omangon Is. Marine

Sanctuary

Live Hard Corals (%) 7.92

Dead corals (%) 10.51

Other Fauna (%) 8.54

Algae and Seagrass (%) 34.76

Abiotic (%) 38.27

Reef Fish species in Marihatag

Functional groups T I D

No. of species 

(species/1000m2)
15 9 21

Abundance (fish/1000m2) 40 28 161

Biomass (kg/1000m2) 5.00 1.15 2.10
Note: T- Target I-Indicator D- Demersal/major

Seagrass Species in Marihatag Amontay

Enhalus acoroides 

Thalassia hemprichii 

Cymodocea rotundata 

Cymodocea serrulata
Syringodium isoetifolium 

Halodule uninervis 

Halodule pinifolia 

Halophila ovalis 

PRSA Fact Sheets: Marihatag
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Mangrove Species in Marihatag Amontay

Aegiceras corniculatum

Aegiceras floridum 

Avicennia alba

Avicennia marina

Avicennia rumphiana 

Bruguiera gymnorrhiza 

Camptostemon philippinensis 

Ceriops tagal

Excoecaria agallocha

Lumnitzera littorea 

Lumnitzera racemose

Nypa fruticans 

Rhizophora apiculata 

Rhizophora mucronata 

Rhizophora stylosa 

Scyphiphora hydrophyllacea 

Sonneratia alba 

Sonneratia caseolaris 

Xylocarpus granatum 

Source: PRSA Mangrove Resource Mapping 2017-2018

Classification Specific Issues & Concerns in Marihatag

Social

• Deputy fish warden had less security to fight 
to the intruders

• Increase number of fishers resulting to 
competition of the resources

• Overfishing due to illegal fishing, 
encroachment of commercial fishers from 
other places (Diatagon, Cantillan, Tagum)

• Recommendation: Addition of deputized fish 
wardens

Socio-political

• Lesser punishment for the intruders 
(commercial fishers)

• weak fishing law enforcement
• Use of illegal fishing

Water quality of Marihatag

Sites
RIVER

MANGROVE 

AREA SEAGRASS 

AREA

CORAL 

REEF 

AREA

MPVS MPVF

Poblacion Mararag M1 M2

Dissolve 

Oxygen

(mg/L)

6.60 7.04 4.14 4.05 7.01 7.54 5.00 5.00

Total 

Suspended 

Solids (mg/L)

29.47 24.33 25.20 26.73 24.53 30.80 80.00 80.00

Phosphate 

(mg/L)
1.12 0.91 0.76 0.75 0.78 0.48 0.50 0.50

Water pH 8.10 7.50 8.00 8.20 8.10 8.20 6.50-8.50
6.50-
9.00

Ammonia 

(mg/L)
0.01 0.01 0.01 0.01 0.01 0.01 0.05 0.05

Nitrate 

(mg/L)
0.01 0.01 0.01 0.01 0.01 0.01 10.00 7.00

Nitrite (mg/L) 0.02 0.01 0.01 0.01 0.01 0.01

Note: MPVS- Maximum permissible value Seawater (DENR-DAO 2016-08); 

MPVF- Maximum permissible value Freshwater (DENR-DAO 2016-08)

Mangrove area: 
203 ha
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Socio-economic summary table for Marihatag, Surigao del Sur

Socio-economic Profile Result

Population
(Source: City Population 2016)

18,518 

Population density 

(Fishers) 
2.9%

Household size range
Less than 4 person per Household (15%), 

4-7, (75%), more than 7 (10%)

Marital Status Married (100%)

Educational attainment

College graduate (3.8%), College level 

(3.8%) High school graduate (34.6%), 

High school level (23.1%), Elementary 

graduate (23.1%), Elementary level 

(11.5%)

Sex Male (65.4%),   Female (36.4%)

Age range (years)

18-29 (4.8%), 30-39 (33.3%), 40-49 

(23.8%), 50-59 (23.8%),   60 above 

(14.3%)

Ethnic origin
Kamayo (82.6%), Surigaonon (8.7%), Bul-

anon (4.3%), Cebuano (4.3%)

Role in the Family
Father (61.5%), Mother (34.6%),   Son 

(3.8%)

Type of fishers Part time (85.7%), Full time (14.3%)

Occupation
Fisherman (94%), Fisherman-Farmer 

(6%), 

Ownership (house) Yes (100%)

Ownership (Lot) Yes (60%), No (40%)

Ownership (Appliances) Yes (50%), No (50%)

Monthly income from 

fishing (PhP)

<3, 850 (52%), 3,851-7,700 (40%), 7,701-

15,400 (8%)

Monthly other income 

(PhP)

7,801-15,600 (16.7%), 3,901 -7,800 (50%), 

1,950 below (33.3%)

Monthly expenses on 

food (PhP)

6,000 above (20%), 3,000-6,000 (56%), 

3,000 below (24%)

Monthly expenses on 

education (PhP)
3,000-6,000 (14.3%), 3,000 below (85.7%)

Monthly expenses on 

medicine (PhP)
2,000-3,000 (5.9%), 2,000 below (94.1%)

Monthly expenses on 

fuel (PhP)

5,000 above (8%), 2,000-5000 (17%), 

2,000 below (75%)

Fish catch for vending Yes (100%)

Fish catch for trade Yes (19%), No (81%)

Fish catch for 

(Consumption)
Yes (19%), No (81%)

Type of Ownership 

(Boat)

Owned (54.2%), Rental (41.7%)  Sharing 

(4.2%)

Women Labor

Participation
Yes (38%), No (62%)

Basic services

Electricity, School, Water supply, Public 

transport, Health centers, Garbage 

collection, Police patrol, Hospital

Project  Interventions in Marihatag

Name of Project/ Barangay 

(Assistance)
Enablers (Year)

1 Fish cage MRDP (2014-15)

Training on waste 

management 
CERD (2015)

Bottom Up Budget (5 boat/ 

barangay)
BFAR, DA (2016)

Bottom Up Budget (1 bundle 

pukot)
BFAR, DA (2017)

List of People’s Organization

Coastal 

Barangays
Name of Organization

San Antonio NAMASA Org.

Santa Cruz

Gagmayng mananagat sa Sta. 

Cruz, Nagkahiusang

Mangingisda sa Sta. Cruz Nga

naga-amping sa Kadagatan

Alang sa Kalambuan, SMAFA

Alegria ALFOR, DAGAT

Poblacion
SWAMPP-MPC, KASAMAKA

cooperative

Arorogan NAKAMASA, AWLO

Antipolo BAFMASA, BANGSI, AWO

Amontay BANAK, BAFIMA

Issues and 

concerns
Proposed solutions

Unequal 

distribution of 

assistance

Those who already get the 

assistance won’t get again

Need enough 

fishing materials

Lend to BFAR and make sure to 

manage the assistance well

Marketing of 

fish harvent

LGU should manage the fish 

landing

Training on fish 

preservation 

(post harvest)

LGU should provide training and 

give facilities to the 

organization

Illegal fishing Deployment of patrol boat

Favoritism of 

project recipient
No comment

MPA 

maintenance
LGU should provide assistance
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San Agustin is famous for
the Britania Group of
Islands, the white sandbar
beaches speckled across
Lianga Bay. It has the
densest mangrove and
seagrass beds in the
province. It was originally
part of Lianga but made
into a separate
municipality in 1951.

Top 5 fish species caught in San Agustin

Local Name Scientific Name

siganids Siganus sp.

molmol Scarus sp.

sagisi Nemipterus sp.

lagayo Nemipterus sp

katambak Lethrinus harak

Note: based on PRSA KII 2017-2018

Coastal Habitats in San Agustin Britania

Mangrove Resource

Number of true mangrove species 14

Total basal area (m2/ha) 29.27

Tree density (trees/ha) 1,333

Sapling density (ind/ha) 3,850

Seedling density (ind/ha) 3,533

Mangrove associate species 7

Seagrass Resource

Number of species 7

Percent cover 83.34

Canopy Height (cm) 

Thalassia hemprichii

Cymodocea rotundata

10.21

9.00

Coral Reef/Sanctuaries in San Agustin

Site Oteiza

Live Hard Corals (%) 8.61

Dead corals (%) 8.11

Other Fauna (%) 0.41

Algae and Seagrass (%) 44.44

Abiotic (%) 38.43

Reef Fish species in San Agustin

Functional groups T I D

No. of species 

(species/1000m2)
9 3 14

Abundance (fish/1000m2) 74 3 76

Biomass (kg/1000m2) 2.35 0.13 0.75
Note: T- Target I-Indicator D- Demersal/majorSeagrass Species in San Agustin Britania

Enhalus acoroides 

Thalassia hemprichii 

Cymodocea rotundata 

Cymodocea serrulata

Syringodium isoetifolium 

Halodule uninervis 

Halodule pinifolia 

Halophila ovalis 

PRSA Fact Sheets: San Agustin
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Water Quality of San Agustin

Sites RIVER
MANGROVE AREA SEAGRASS 

AREA

CORAL 

REEF 

AREA

MPVS MPVF

M1 M2

Dissolve Oxygen 

(mg/L)
6.75 2.04 7.15 3.34 8.53 5.00 5.00

Total Suspended 

Solids (mg/L)
18.27 26.87 27.07 24.20 23.53 80.00 80.00

Phosphate (mg/L) 0.43 0.75 0.78 0.50 1.00 0.50 0.50

Water pH 7.60 7.80 7.80 7.90 8.00 6.50-8.50 6.50-9.00

Ammonia (mg/L) BDL BDL 0.01 0.01 0.00 0.05 0.05

Nitrate (mg/L) 0.01 0.00 0.01 0.01 0.00 10.00 7.00

Nitrite (mg/L) 0.01 0.03 0.02 0.02 0.02

Note: MPVS- Maximum permissible value Seawater (DENR-DAO 2016-08);
MPVF- Maximum permissible value Freshwater (DENR-DAO 2016-08)
BDL- Beyond detection Limit

Classification Specific Issues & Concerns in San Agustin

Environmental/ 

Natural

Mangrove cutting

Damaged of the coastal resources especially coral reefs 

due to typhoon Pablo

Economic 
Lack of financial support 

Limited fishing technique/ gears

Social

Limited area for fishing (own municipal waters only)

Increase number of fishers resulting to competition of 

the resources

Overfishing due to illegal fishing, encroachment of 

fishers from other municipalities

Socio-political

Illegal fishing (Dynamite, compressor, liba-liba (1980-

90s), hilo, triple net  using dombol, lampornas with 

scarelines, basnig

Marketing & Post 

harvest 

Presence of traders from other places (limits supply in 

San Agustin and high buying prices of fishes)

Mangrove Species in San Agustin Britania

Aegiceras corniculatum 

Aegiceras floridum 

Avicennia alba 

Avicennia marina

Avicennia rumphiana 

Bruguiera gymnorrhiza 

Camptostemon philippinensis

Ceriops tagal 

Excoecaria agallocha

Lumnitzera littorea 

Lumnitzera racemosa

Nypa fruticans 

Rhizophora apiculata 

Rhizophora mucronata 

Rhizophora stylosa 

Scyphiphora hydrophyllacea

Sonneratia alba 

Sonneratia caseolaris 

Xylocarpus granatum 

Source: PRSA Mangrove Resource Mapping 2017-2018
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Socio-economic summary table for San Agustin, Surigao del Sur

Socio-economic Profile Result

Population
(Source: City Population 2016)

22,779 

Population density 

(Fishers) 
8.3%

Household size range

Less than 4 person per Household 

(24.6%), 4-7, (50.7%), more than 7 

(24.6%)

Marital Status Married (89.9%), Single (10.1%)

Educational attainment

College graduate (2.5%), College level 

(5.1%) High school graduate (10.1%), High 

school level (19%), Elementary graduate 

(16.5%), Elementary level (46.8%)

Sex Male (91.1%),   Female (8.9%)

Age range (years)
18-29 (8.2%), 30-39 (16.5%), 40-49 

(34.1%), 50-59 (34.1%),   60 above (7.1%)

Ethnic origin
Kamayo (96.6%), Bisaya (1.1%), Cebuano 

(1.1%), Leyteno (1.1%) 

Role in the Family
Father (82.1%), Mother (7.7%),   Son 

(10.3%)

Type of fishers Part time (23.4%), Full time (76.6%)

Occupation
Fisherman (94%), Fisherman-Farmer (1%), 

Fisherman (1%), Housewife (4%)

Ownership (house) Yes (100%)

Ownership (Lot) Yes (28%), No (72%)

Ownership (Appliances) Yes (37%), No (63%)

Monthly income from 

fishing (PhP)

<3, 850 (19.5%), 3,851-7,700 (48.1%), 

7,701- 15,400 (1.3%)

Monthly other income 

(PhP)

7,801-15,600 (14.8%), 3,901 -7,800 

(14.8%), 1,951-3,900 (51.9%), 1,950 below 

(18.5%)

Monthly expenses on 

food (PhP)

6,000 above (8%), 3,000-6,000 (3.7%), 

3,000 below (35%)

Monthly expenses on 

education (PhP)
3,000-6,000 (3.7%), 3,000 below (96.3%)

Monthly expenses on 

medicine (PhP)

3,000 above (3.2%), 2,000-3,000 (3.2%), 

2,000 below (93.5%)

Monthly expenses on 

fuel (PhP)

5,000 above (6.8%), 2,000-5000 (2.3%), 

2,000 below (90.9%)

Fish catch for vending Yes (100%)

Fish catch for trade Yes (4%), No (96%)

Fish catch for 

(Consumption)
Yes (88%), No (12%)

Type of Ownership 

(Boat)

Owned (77.6%), Rental (9%)  Sharing 

(13.4%)

Women Labor 

Participation
Yes (36%), No (64%)

Basic services

Electricity, School, Water supply, Public 

transport, Health centers, Garbage 

collection, Police patrol, Hospital

Project  Interventions in San Agustin

Name of Project/ Barangay 

(Assistance)
Enablers (Year)

Community-based Resource 

Management Program 

(Boat)

IFAD, LGU, World 

Bank (2000)

CONVERGENCE (Seaweed) 

Non-Government 

Organization 

(2004)

MRDP (Boat and Fish Cage

Spanish 

Government, 

World Bank, BFAR, 

LGU (2007-16)

SUMACORE (Fish Cage) LGU, BFAR

Bottom Up Budget (Boat)
BFAR, LGU (2013-

16)

FishCORAL (Livelihood)
IFAD, BFAR, LGU

(2016-2020)

Issues and 

concerns
Proposed solutions

Mining 

/Siltation

Suspension of permit and 

Strengthen the law

Rehabilitation 

of Sanctuary

Financial assistance from LGU

and incentive to fish warden
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Lianga, the
municipality in which
the whole Bay is
named after, is found
at the center. It is
known to be the
oldest town in the
Province, created in
1919 and covering
other municipalities
now known as San
Agustin, Marihatag,
and Barobo. It is
believed that
Manobos are the early
inhabitants in the
area.

Top 5 fish species in Lianga

Local Name Scientific Name

langog Carangoides armatus

budas Siganus spinus

danggit Siganus canaliculatus

kugita Octopus sp.

katambak Lethrinus harak

Note: based on PRSA KII 2017-2018

Coastal Habitats in Lianga
Ganayon & Saint 

Christine

Mangrove Resource

Number of true mangrove species 11

Total basal area (m2/ha) 56.45

Tree density (trees/ha) 2,383

Sapling density (ind/ha) 950

Seedling density (ind/ha) 3,550

Mangrove associate species (8)

Seagrass Resource

Number of species 7

Percent cover 51.48

Canopy Height (cm) 

Thalassia hemprichii

Cymodocea rotundata

7.00

9.30

Coral Reef/Sanctuaries in Lianga

Site Ganayon Marine Sanctuary

Live Hard Corals (%) 7.41

Dead corals (%) 20.71

Other Fauna (%) 3.02

Algae and Seagrass (%) 12.61

Abiotic (%) 56.26

Reef Fish species in Lianga

Functional groups T I D

No. of species (species/1000m2) 16 6 24

Abundance (fish/1000m2) 415 18 101

Biomass (kg/1000m2) 82.15 0.82 2.03
Note: T- Target I-Indicator D- Demersal/major

Seagrass Species Ganayon & Andanan

Enhalus acoroides 

Thalassia hemprichii 

Cymodocea rotundata 

Cymodocea serrulata

Syringodium isoetifolium 

Halodule uninervis 

Halodule pinifolia 

Halophila ovalis 

PRSA Fact Sheets: Lianga
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Mangrove Species in Lianga
Ganayon & 

Saint Christine

Aegiceras corniculatum 

Aegiceras floridum
Avicennia alba
Avicennia marina
Avicennia rumphiana 

Bruguiera gymnorrhiza 

Camptostemon philippinensis 

Ceriops tagal
Excoecaria agallocha
Lumnitzera littorea
Lumnitzera racemosa
Nypa fruticans 

Rhizophora apiculata 

Rhizophora mucronata 

Rhizophora stylosa 

Scyphiphora hydrophyllacea
Sonneratia alba 

Sonneratia caseolaris 

Xylocarpus granatum 

Source: PRSA Mangrove Resource Mapping 2017-2018

Classification Specific Issues & Concerns in Lianga

Social
Increase number of fishers resulting to 
competition of the resources

Socio-political
Used of noxious substances (hilo)

Used of illegal fishing (compressor, 
dynamite)

Others Recommendation: establishing fish warden

Water Quality of Lianga

Sites RIVER

MANGROVE 

AREA SEAGRASS 

AREA

CORAL 

REEF 

AREA

MPVS MPVF

M1 M2

Dissolve Oxygen 

(mg/L)
4.16 6.66 5.83 6.63 6.83 5.00 5.00

Total Suspended 

Solids (mg/L)
24.40 20.00 27.20 95.73 90.73 80.00 80.00

Phosphate (mg/L) 0.82 1.21 0.92 0.59 0.52 0.50 0.50

Water pH 7.90 8.00 8.00 8.01 8.00 6.50-8.50 6.50-9.00

Ammonia (mg/L) BDL 0.01 0.01 0.01 0.01 0.05 0.05

Nitrate (mg/L) 0.01 0.01 0.01 0.07 0.01 10.00 7.00

Nitrite (mg/L) 0.01 0.01 0.01 0.01 0.01

Note: MPVS- Maximum permissible value Seawater (DENR-DAO 2016-08);
MPVF- Maximum permissible value Freshwater (DENR-DAO 2016-08)
BDL- Beyond detection Limit
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Socio-economic summary table for Lianga, Surigao del Sur

Socio-economic Profile Result

Population
(Source: City Population 2016)

29,493

Population density 

(Fishers) 
5.2%

Household size range
Less than 3 person per Household (30.3%), 

4-7, (63.6%), more than 8 (6.1%)

Marital Status Married (78.8%), Single (6.1%)

Educational attainment

College graduate (9.1%), College level 

(24.2), High school graduate (33.3%), High 

school level (27.3%), Elementary level 

(6.1%)

Sex Male (50%),   Female (50%)

Age range (years)
18-29 (7.1%), 30-39 (32.1%), 40-49 

(17.9%), 50-59 (17.9%),   60 above (25%)

Ethnic origin Kamayo (88.9%), Ilonggo (11.1%)

Role in the Family
Father (88.6%), Mother (5.7%),   Son 

(5.7%)

Type of fishers Part time (90%), Full time (10%)

Occupation
Fisherman (63%), Housewife (34%), 

Housewife-Farmer (35%) 

Ownership (house) Yes (100%)

Ownership (Lot) Yes (67%), No (33%)

Ownership (Appliances) Yes (59%), No (41%)

Monthly income from 

fishing (PhP)
<3, 850 (62.5%), 3,851-7,700 (37.5%))

Monthly other income 

(PhP)

7,801-15,600 (7.4%), 3,901 -7,800 (44.4%), 

1,951-3,900 (33.3%), 1,950 below (14.8%)

Monthly expenses on 

food (PhP)

6,000 above (3%), 3,000-6,000 (50%), 

3,000 below (47%)

Monthly expenses on 

education (PhP)
3,000-6,000 (25.9%), 3,000 below (74.1%)

Monthly expenses on 

medicine (PhP)
2,000-3,000 (3.8), 2,000 below (96.2%)

Monthly expenses on 

fuel (PhP)
2,000 below (100%)

Fish catch for vending Yes (63%), No (37%)

Fish catch for trade Yes (69%), No (31%)

Fish catch for 

(Consumption)
Yes (100%)

Type of Ownership (Boat)
Owned (65.5%), Rental (10.3%)   Sharing 

(24.1%)

Women Labor 

Participation
Yes (52%), No (48%)

Basic services

Electricity, School, Water supply, Public 

transport, Health centers, Social welfare, 

Garbage collection, Police patrol, BFP

Project  Interventions in Lianga

Name of Project/ Barangay 

(Assistance)
Enablers (Year)

Mangrove Rehabilitation in 

Ganayon
2002

Ganayon (Funding of 

sanctuary watch tower)
2005

Ganayon (watch tower) RARE(USAID) 2012

Ganayon (Fish cage) BFAR (2011)

Ganayon (multi-cab) DSWD(2016)

Liatimco (Seaweed farm 

materials)
BFAR (2011)

Liatimco (Fish cage) LGU (2017)

Liatimco/ Mangrove 

rehabilitation (1 

pesos/Propagule

BFAR (2011)

Manyayay (Fish cage)
CIDDs, del Sur 

(2005)

Manyayay (Solar dryer) PDAP, LGU

Manyayay (Fish cage) BFAR (2016)

List of People’s Organization

Coastal 

Barangays
Name of Organization

Manyayay

EMDISFA, KASSAMMA, PDC, 

SWPC, MPPA, Pocto seaweed 

planters association

Diatagon
OFW- Multi-purpose cooperative, 

DUFA, UBASS

Saint Christine

Tulay sa OFW’s multipurpose 

cooperative, ST. Christine 

fisherfolk association, Nakasaki

cooperative 

Liatimco

LIWA, KAGAMAPA, Liatimco

Seaweed multipurpose 

cooperative 

Anibongan SSOFHDEV, PSPFA, CVC

Baucawe

Baugo Beach Fisherfolk

Association, Baugo Beach Lobster 

Association

Poblacion
SAMAL Organization, LLTUDA, 

MAMAMLTO

Banahao Banahao Mananagat Organization

Issues and concerns Proposed solutions

Absence of 

permanent source of 

subsistence

Livelihood through PO’s, 

Training on food 

processing, Seaweed 

farming materials
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The municipality of Barobo
became a separate
municipality from Lianga in
1960. Its name came from
the “barobo” tree
(Diplodiscus paniculatus)
which dotted the area.
Barobo is known as the
leading source of fishery
products in the province
including varieties of fish,
seaweeds and boneless
danggit.

Top 5 fish species in Barobo

Local Name Scientific Name

budas Siganus spinus

katambak Lethrinus harak

danggit Siganus canaliculatus

molmol Scarus sp

kugita Octopus sp.

Note: based on PRSA KII 2017-2018

Coastal Habitats in Barobo Poblacion

Mangrove Resource

Number of true mangrove species 6

Total basal area (m2/ha) 43.56

Tree density (trees/ha) 3,333

Sapling density (ind/ha) 733

Seedling density (ind/ha) 2,533

Mangrove associate species (5)

Seagrass Resource

Number of species 3

Percent cover 46.92

Canopy Height (cm) 

Enhalus acoroides

Thalassia hemprichii

Cymodocea rotundata

31.50

14.08

11.42

Coral Reef/Sanctuaries in Barobo

Site Barobo Marine Sanctuary

Live Hard Corals (%) 20.29

Dead corals (%) 2.96

Other Fauna (%) 2.01

Algae and Seagrass (%) 6.23

Abiotic (%) 68.51

Reef Fish species in Barobo

Functional groups T I D

No. of species 

(species/1000m2)
8 9 24

Abundance (fish/1000m2) 25 18 60

Biomass (kg/1000m2) 2.95 0.94 0.98
Note: T- Target I-Indicator D- Demersal/major

Seagrass Species in Barobo Poblacion

Enhalus acoroides 

Thalassia hemprichii 

Cymodocea rotundata 

Cymodocea serrulata

Syringodium isoetifolium

Halodule uninervis

Halodule pinifolia

Halophila ovalis

PRSA Fact Sheets: Barobo
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Water quality of Barobo

Sites SPRING
MANGROVE 

AREA

SEAGRASS 

AREA

CORAL REEF 

AREA
MPVS MPVF

Dissolve Oxygen 

(mg/L)
4.51 9.86 6.73 5.00 5.00

Total Suspended 

Solids (mg/L)
19.07 90.87 123.60 97.83 80.00 80.00

Phosphate (mg/L) 0.55 0.54 0.43 0.61 0.50 0.50

Water pH 7.20 7.50 7.70 8.10 6.50-8.50 6.50-9.00

Ammonia (mg/L) BDL 0.01 0.01 0.01 0.05 0.05

Nitrate (mg/L) 0.01 0.02 0.01 0.01 10.00 7.00

Nitrite (mg/L) 0.01 0.03 0.01 0.01

Note: MPVS- Maximum permissible value Seawater (DENR-DAO 2016-08);
MPVF- Maximum permissible value Freshwater (DENR-DAO 2016-08)
BDL- Beyond detection Limit

Classification Specific Issues & Concerns in Barobo

Social

Increase number of fishers resulting to 

competition of the resources leading to 

decrease number of fishes

Socio-political

Used of noxious substances  

Used of illegal fishing (dynamite, lampornas, 

triple/trammel net, compressor, sumbada in 

municipal waters) 

weak fishing law enforcement
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Mangrove Species Poblacion

Aegiceras corniculatum 

Aegiceras floridum

Avicennia alba

Avicennia marina

Avicennia rumphiana

Bruguiera gymnorrhiza

Camptostemon philippinensis

Ceriops tagal

Excoecaria agallocha

Lumnitzera littorea

Lumnitzera racemosa

Nypa fruticans 

Rhizophora apiculata 

Rhizophora mucronata 

Rhizophora stylosa

Scyphiphora hydrophyllacea

Sonneratia alba 

Sonneratia caseolaris 

Xylocarpus granatum

Source: PRSA Mangrove Resource Mapping 2017-2018

Mangrove area: 
272 ha
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Socio-economic summary table for Barobo, Surigao del Sur

Socio-economic Profile Result

Population
(Source: City Population 2016)

49,730 

Population density 

(Fishers) 
4.9%

Household size range
Less than 4 person per Household (54.8%), 

4-7, (23.8%), more than 7 (21.4%)

Sex Male (95.3%),   Female (4.7%)

Age range (years)
30-39 (25%), 40-49 (29.5%), 50-59 (29.5%),   

60 above (15.9%)

Role in the Family Father (88.4%), Mother (4.7%),   Son (7%)

Type of fishers Part time (14%), Full time (86%)

Occupation
Fisherman (93%), Fisherman-Government 

employee (2%), Housewife (5%)

Ethnic origin Kamayo (100%) 

Marital Status Married (93%), Single (7%)

Educational attainment

College graduate (1%), College level (4.7%) 

High school graduate (27.9%), High school 

level (14%), Elementary graduate (25.6%), 

Elementary level (25.6%)

Ownership (house) Yes (100%)

Ownership (Lot) Yes (61%), No (39%)

Ownership (Appliances) Yes (80%), No (20%)

Monthly income from 

fishing (PhP)

<3, 850 (36.6%), 3,851-7,700 (43.9%), 

7,701- 15,400 (7.3%), 15,401-30,800 (4.9%), 

>30,801 (7.3%)

Monthly other income 

(PhP)

15,601 above (7.1%), 3,901 -7,800 (7.1%), 

1,951-3,900 (28.6%), 1,950 below (57.1%)

Monthly expenses on 

food (PhP)

6,000 above (6%), 3,000-6,000 (20%), 3,000 

below (74%)

Monthly expenses on 

education (PhP)

6,000 above (13.3%), 3,000-6,000 (13.3%), 

3,000 below (73.3%)

Monthly expenses on 

medicine (PhP)
3,000 above (40%),  2,000 below (60%)

Monthly expenses on fuel 

(PhP)

5,000 above (7.1%), 2,000-5000 (3.6%), 

2,000 below (89.3%)

Fish catch for vending Yes (100%)

Fish catch for trade No (100%)

Fish catch for 

(Consumption)
Yes (100%)

Type of Ownership (Boat) Owned (90.2%), Rental (9.8%)  

Women Labor 

Participation
Yes (33%), No (67%)

Basic services

Electricity, School, Water supply, Public 

transport, Health centers, Garbage 

collection, Police patrol, Hospital

Project  Interventions in Barobo

Name of Project/ 

Barangay (Assistance)
Enablers (Year)

Seweed farm materials 

and seedlings
BFAR/LGU (1990)

1.8 mllion cash for 

fishpen, dryer, and pump 

boat)

LGU (2012)

Mangrove Planting 250 

pesos/day 
DENR (2017)

CBRMP (Fish cage, Fish 

corral
LGU (1990)

SUMACORE (Solar dryer) LGU (2007)

MRDP (Fish landing, 

Nursery)
LGU (2013)

MRDP (seaweed seedling 

and materials)
LGU (2015)

Pump boat BFAR (2016)

Seaweed farm materials 

and seedlings
BFAR (2017)

List of People’s Organization

Coastal 

Barangays
Name of Organization

Wakat WCBRMPO

Poblacion

Kamayo Bul-anon Marine 

association, Talisay

Fisherman Associatioan

Dapdap RIC- Dapdap, DAFO

Kinayan KCBRMPO

Rizal
Person with disability 

Group

San Roque San Roque cooperative

Unidad New daffa

Sua

Pangangon Sua

Fisherman Association, 

CABGAN

Gamut AGFA

Issues and 

concerns
Proposed solutions

Illegal fishing

Strictly implement 

the law specially the 

purok level 

ordinances

Materials for 

fishing not 

enough

Give enough supply 

of fishing materials 

to the organization

163Participatory Resource and Socio-economic Assessment (PRSA) 
Monitoring of Lianga, Hinatuan and Bislig Bays of Surigao del Sur



PRSA Fact Sheets: Hinatuan

Hinatuan is the only
municipality in Surigao del
Sur with more than 10% of its
total population are fishers
and more than half of its area
are coastal barangays. It is
known for its beautiful
Enchanted River. It also has
PAGASA weather monitoring
station considering the
Province is directly facing the
Pacific Ocean.

Coastal Habitats in Hinatuan Portlamon San Juan Loyola

Mangrove Resources

Number of true mangrove

species
5 6 7

Total basal area (m2/ha) 28.68 53.11 82.61

Tree density (trees/ha) 1,183 1,000 1,967

Sapling density (ind/ha) 150 1,117 583

Seedling density (ind/ha) 817 1,367 1,600

Mangrove Associate Species 5 4 6

Seagrass Resources

Number of species 4 7 5

Percent cover 69.5 69.95 64.75

Canopy Height (cm) 

Enhalus acoroides

Thalassia hemprichii

53.26

20.24

55.45

16.20

46.25

21.67

Coral Reefs/Sanctuaries 

in Hinatuan
Portlamon San Juan

Live Hard Corals (%) 11.68 24.15

Dead corals (%) 1.05 9.30

Other Fauna (%) 2.42 4.43

Algae and Seagrass (%) 17.17 6.42

Abiotic (%) 67.68 55.70

Reef Fish Species in Hinatuan

Sites Portlamon San Juan

Functional groups T I D T I D

No. of species 

(species/1000m2)
12 8 26 7 7 19

Abundance (fish/1000m2) 17 21 70 11 20 62

Biomass (kg/1000m2) 0.77 0.69 3.64 0.47 0.67 0.67

Note: T- Target I-Indicator D- Demersal/major
Seagrass Species in Hinatuan Portlamon San Juan Loyola

Enhalus acoroides   

Thalassia hemprichii   

Cymodocea rotundata   

Cymodocea serrulata

Syringodium isoetifolium   

Halodule uninervis  

Halodule pinifolia 

Halophila ovalis 

Top 5 fish species in Hinatuan

Local name Scientific name

danggit Siganus canaliculatus

tulingan Katsuwonus pelamis

budas Siganus spinus

katambak Lethrinus harak

kugita Octopus sp.
Note: based on PRSA KII 2017-2018

Resource Map
Hinatuan

164Participatory Resource and Socio-economic Assessment (PRSA) 
Monitoring of Lianga, Hinatuan and Bislig Bays of Surigao del Sur



Classification Specific Issues & Concerns in Hinatuan

Environmental/ 

Natural

Damage of the coastal resources especially 

coral reefs due to extreme weather 

condition

Social

Increased number of fishers resulting to 

competition of the resources, thus leading 

to decrease number of fishes caught and 

smaller size of fish

Socio-political weak implementation of laws for fishing

Marketing & Post 

harvest 

some fishers sold their catch to other 

municipalities

high price from vendors/ low buying price 

from fishers
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Mangrove Species  in Hinatuan Portlamon San Juan Loyola

Aegiceras corniculatum

Aegiceras floridum 

Avicennia alba 

Avicennia marina

Avicennia rumphiana

Bruguiera gymnorrhiza 

Camptostemon philippinensis

Ceriops tagal

Excoecaria agallocha

Lumnitzera littorea

Lumnitzera racemosa

Nypa fruticans   

Rhizophora apiculata   

Rhizophora mucronata  

Rhizophora stylosa  

Scyphiphora hydrophyllacea

Sonneratia alba   

Sonneratia caseolaris  

Xylocarpus granatum

Source: PRSA Mangrove Resource Mapping 2017-2018

Water Quality of Hinatuan

RIVER MANGROVE AREA SEAGRASS AREA
CORAL REEF 

AREA

MPVS MPVF
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Dissolve Oxygen 
(mg/L)

5.17 5.93 6.19 11.20 6.53 7.03 8.13 6.53 8.17 8.13 7.23 5.00 5.00

Total Suspended 
Solids (mg/L)

18.13 16.47 27.30 32.20 39.60 98.20 31.50 39.60 50.07 31.47 38.87 80.00 80.00

Phosphate (mg/L) 0.27 0.15 0.24 0.17 0.33 0.22 0.19 0.33 0.20 0.19 0.21 0.50 0.50

Water pH 7.40 7.60 7.40 7.90 8.20 8.00 8.00 7.98 8.00 7.90 8.10 6.50-8.50 6.50-9.00

Ammonia (mg/L) 0.00 BDL 0.01 0.01 0.01 0.10 0.02 0.01 0.02 0.02 0.03 0.05 0.05

Nitrate (mg/L) 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.02 10.00 7.00

Nitrite (mg/L) 0.01 0.01 0.01 0.01 0.00 0.01 0.03 BDL 0.01 0.03 0.01

Note: MPVS- Maximum permissible value Seawater (DENR-DAO 2016-08);
MPVF- Maximum permissible value Freshwater (DENR-DAO 2016-08)
BDL- Beyond detection Limit

Mangrove area: 
2431 ha
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Socio-economic Profile Result

Population
(Source: City Population 2016)

39,842 

Population density (Fishers) 12%

Household Size range

Less than 4 person per household (44%), 4-7 

person per household (52%), more than 7 

person (4%)

Marital Status
Married (70%), widow (7%), Single (13%), 

Separated (10%)

Educational attainment

College level (20%), High school graduate 

(20%), High school level (13%), Elementary 

level (37%), Elementary graduate (10%)

Sex Male (90%),   Female (10%)

Age range (years)
18-29 (6%), 30-39 (23%), 40-49 (31%), 50-59 

(31%),   60 above (9%)

Ethnic origin Surigaonon (95.5%), Ilonggo (4.5%)

Role in the Family Father (76.7%), Mother (10%),   Son (13.3%)

Type of fishers Part time (63.3%), Full time (36.7%)

Occupation
Fisherman-Farmer (17%), Fisherman (72%), 

Housewife (11%)

Ownership (house) Yes (100%)

Ownership (Lot) Yes (50%), No (50%)

Ownership (Appliances) Yes (24%), No (76%)

Monthly income from fishing 

(PhP)
<3, 850 (50%), 3,851-7,700 (50%)

Monthly other income (PhP) 3,901 -7,800 (10%), 1,950 below (90%)

Monthly expenses on food 

(PhP)

3,000-6,000 (43%), 3,000 below (50%), 6,000 

above (7%)

Monthly expenses on 

education (PhP)
3,000 below (90%), 3,000-6,000 (10%)

Monthly expenses on medicine 

(PhP)
2,000 below (100%)

Monthly expenses on fuel 

(PhP)
2,000 below (100%)

Fish catch for vending Yes (69%),   No (31%)

Fish catch for trade Yes (69%),   No (31%)

Fish catch for Consumption Yes (100%)

Type of Ownership (Boat) Owned (70%),   Rental (10%), Sharing (20%)

Women Labor Participation Yes (23%), No (77%)

Basic services

Electricity, School, Water supply, Public 

transport, Health centers, Social welfare, 

Garbage collection, Police patrol, BFP

Socio-economic summary table for Hinatuan, Surigao del Sur

Project  Interventions in Hinatuan

Name of Project (Assistance) Enablers (Year)

Seaweed seedlings and materials CERD (2008)

Insurance (PhP5,000/Person)
LGU, Province 

(2012)

Fish cage BFAR (2017)

Solar dryer DA (2015)

List of People’s Organization

Coastal 

Barangays
Name of Organization

Baculin

Baribe fisherfolk-Farmers Association, 

Peoples Unite to Guard Aquamarine 

Wealth, Maowa Fisherfolk Association

San Juan

Ladies in Unity with Men Onward to 

Development, Active native Develop 

and Unite for Human and Aquamarine 

Wealth

Talisay

Barangay Unite for the Development 

on Aquamarine Sustainabiity, Socially 

Enlightened Association of Girls in 

Rural Areas towards Sustainability of 

the Sea

Cambatong

Develop Aquamarine for new and 

genuine growth Intended for 

Tomorrow

Port lamon

Genuine and Active Progressive 

Organization, Lady Action for 

Tomorrow Onward to Development

Loyola
Community Organization in Rural 

Active Ladies

Issues and concerns Proposed solutions

Capital build up for the 

registration of PO’s

Financial assistance from 

LGU

Sanctuary Rehabilitation

Financial Assistance, 

Training and Materials for 

Fish Warden, 

Strengthening the laws 
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Top 5 fish species caught in Bislig City

Local Name Scientific Name

alimango Scylla serrata

budas Siganus spinus

danggit Siganus canaliculatus

pasayan Penaeus indicus

sibad Carangoides sp.

Note: based on PRSA KII 2017-2018

Coastal Habitats in Bislig Caguyao Lawigan

Mangrove Resource

Number of true mangrove 

species
6 5

Total basal area (m2/ha) 106 121.44

Tree density (trees/ha) 1,917 1,667

Sapling density (ind/ha) 533 2,117

Seedling density (ind/ha) 1,183 3,383

Mangrove associate species 7 6

Seagrass Resource

Number of species 3 5

Percent cover 66.45 41.83

Canopy Height (cm) 

Enhalus acoroides

Thalassia hemprichii

7.08

3.19

4.25

12.67

Coral Reef/Sanctuaries in Bislig City

Site Tumanan

Live Hard Corals (%) 23.33

Dead corals (%) 0.63

Other Fauna (%) 3.27

Algae and Seagrass (%) 1.05

Abiotic (%) 71.72

Reef Fish species in Bislig City

Functional groups T I D

No. of species (species/1000m2) 6 3 17

Abundance (fish/1000m2) 12 9 115

Biomass (kg/1000m2) 2.63 0.33 0.98
Note: T- Target I-Indicator D- Demersal/major

Seagrass Species in Bislig Caguyao Lawigan

Enhalus acoroides  

Thalassia hemprichii  

Cymodocea rotundata  

Cymodocea serrulata
Syringodium isoetifolium
Halodule uninervis
Halodule pinifolia 

Halophila ovalis 

PRSA Fact Sheets: Bislig City

Bislig City is the most
populous among the
cities and municipalities
in the province of
Surigao del Sur.
Barangay Mangagoy is
the center of trade and
industry. It is the
easternmost city in the
Philippines in terms of
geographical location. It
is known for its grand
waterfalls, Tinuy-an.
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Water Quality of Bislig City

Sites
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Dissolve 
Oxygen 
(mg/L)

5.13 6.50 6.16 6.67 6.88 10.20 13.63 10.20 7.41 5.00 5.00

Total 
Suspended 
Solids 
(mg/L)

10.13 51.93 13.93 9.33 11.73 54.93 141.33 54.93 41.93 80.00 80.00

Phosphate 
(mg/L)

0.17 0.26 0.59 0.30 0.19 0.23 0.25 0.23 0.15 0.50 0.50

Water pH 7.20 7.50 7.40 7.50 7.60 7.90 8.00 8.10 8.20 6.50-8.50 6.50-9.00

Ammonia 
(mg/L)

BDL BDL BDL BDL BDL 0.02 0.01 0.02 0.02 0.05 0.05

Nitrate 
(mg/L)

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 10.00 7.00

Nitrite 
(mg/L)

0.01 0.01 0.03 0.00 BDL BDL BDL BDL BDL

Note: MPVS- Maximum permissible value Seawater (DENR-DAO 2016-08);
MPVF- Maximum permissible value Freshwater (DENR-DAO 2016-08)
BDL- Beyond detection Limit

Classification Specific Issues & Concerns in Bislig

Environmental/ 

Natural

Improper solid waste management (some have 

not segregate the waste)

Coastway - fishing waste (oil, paint, cans, rope, 

etc.) IEC to fishers on waste management

Social

Increase number of fishers resulting to 

competition of the resources leading to 

decrease number of fishes

Socio-political
use of illegal fishing (lampornas, compressor, 

hilo, sanggab)

Others

Recommendation: Implementation of 

abandoned MPA's in Bucto, Caguyao and 

Tumaran
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Mangrove Species in Bislig Caguyao
Lawiga

n

Aegiceras corniculatum 

Aegiceras floridum

Avicennia alba

Avicennia marina

Avicennia rumphiana

Bruguiera gymnorrhiza 

Camptostemon philippinensis

Ceriops tagal

Excoecaria agallocha

Lumnitzera littorea

Lumnitzera racemosa

Nypa fruticans  

Rhizophora apiculata  

Rhizophora mucronata  

Rhizophora stylosa

Scyphiphora hydrophyllacea

Sonneratia alba  

Sonneratia caseolaris 

Xylocarpus granatum

Source: PRSA Mangrove Resource Mapping 2017-2018

Mangrove area: 
1061 ha
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Socio-economic summary table for Bislig City, Surigao del Sur

Socio-economic Profile Result

Population

(Source: City Population 2016)
94,535

Population density 

(Fishers) 
2.1%

Household size range
Less than 4 person per Household (25%), 

4-7, (62.5%), more than 7 (12.5%)

Marital Status Married (95%), Single (5%)

Educational attainment

College graduate (2.5%), College level 

(12.5%) High school graduate (20%), High 

school level (17.5%), Elementary graduate 

(17.5%), Elementary level (20%)

Sex Male (97.5%),   Female (2.5%)

Age range (years)
18-29 (18.4%), 30-39 (21.1%), 40-49 

(28.9%), 50-59 (28.9%),   60 above (2.6%)

Ethnic origin
Surigaonon (20%), Bisaya (29%), Ilonggo 

(3%), Kamayo (46%), Mandaya (3%) 

Role in the Family Father (95%), Mother (2.5%),   Son (2.5%)

Type of fishers Part time (30.8%), Full time (69.2%)

Occupation
Fisherman (87%), Fisherman-Farmer 

(11%), Housewife (3%)

Ownership (house) Yes (100%)

Ownership (Lot) Yes (23%), No (77%)

Ownership (Appliances) Yes (79%), No (21%)

Monthly income from 

fishing (PhP)

<3, 850 (33.3%), 3,851-7,700 (46.2%), 

7,701-15,400 (12.8%), 15,401-30,800 

(7.7%)

Monthly other income 

(PhP)

7,801-15,600 (11.1%), 3,901-7,800 

(33.3%), 1,951-3,900 (44.4%), 1,950 below 

(11.1%)

Monthly expenses on 

food (PhP)

6,000 above (39%), 3,000-6,000 (45%), 

3,000 below (16%)

Monthly expenses on 

education (PhP)
3,000-6,000 (16.7%), 3,000 below (83.3%)

Monthly expenses on 

medicine (PhP)
2,000 below (100%)

Monthly expenses on 

fuel (PhP)

2,000 below (64%), 2,000-5,000(12%), 

5,000 above (24%) 

Fish catch for vending Yes (100%)

Fish catch for trade Yes (1%), No (99%)

Fish catch for 

(Consumption)
Yes (100%)

Type of ownership (Boat)
Owned (74.4%), Rental (10.3%)  Sharing 

(15.4%)

Women Labor 

Participation
Yes (7%), No (93%)

Basic services

Electricity, School, Water supply, Public 

transport, Health centers, Garbage, Social 

welfare, collection, Police patrol, 

Hospital, BFP

Project  Interventions in Bislig

Name of Project/ 

Barangay (Assistance)
Enablers (Year)

Poblacion (Fish pen) BUB (2016)

Lawigan (1Fiber glass 

boat) 
BFAR (2016)

Caguyao (Seaweed 

Farming Materials)
BFAR (2017)

Issues and concerns Proposed solutions

Illegal Fishing

Taga-an ug laing 

panagat (another 

gear), Limit the 

fishing area

Re-establishment of 

3 sanctuary 

(Caguyao, Bucto, 

Tumanan

Fish warden should 

be fishermen

Livelihood Program

Training for 

fishermen and 

materials for fish pen, 

cages, fishpond, crab 

fattening
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The Municipality of Lingig
is one of the leading
sources of crablet and
lobster in Surigao del Sur.
It is the last municipality
of the province bordering
with Davao Oriental. Out
of its 18 barangays, 13
are coastal. It is also
known for its beaches in
barangays Palo Alto,
Salvacion, and Poblacion.

Top 5 fish species caught in Lingig

Local Name Scientific Name

danggit Siganus canaliculatus

katambak Lethrinus harak

buntog Scarus rubroviolaceus

kugita Octopus sp.

nokos Sepioteuthis lessoniana

Note: based on PRSA KII 2017-2018

Coastal Habitats in Lingig Salvacion

Mangrove Resources

Number of true mangrove species 5

Total basal area (m2/ha) 28.68

Tree density (trees/ha) 1,183

Sapling density (ind/ha) 150

Seedling density (ind/ha) 817

Mangrove associate species 8

Seagrass Resources

Number of species 4

Percent cover 69.5

Canopy Height (cm) 

Enhalus acoroides

Thalassia hemprichii

53.26

20.24

Coral reef/ Sanctuaries in Lingig

Site Salvacion Sea Ranching

Live Hard Corals (%) 31.30

Dead corals (%) 0.65

Other Fauna (%) 1.30

Algae and Seagrass (%) 0.97

Abiotic (%) 65.78

Reef Fish species in Lingig

Functional groups T I D

No. of species (species/1000m2) 13 9 21

Abundance (fish/1000m2) 72 35 152

Biomass (kg/1000m2) 15.19 1.45 1.95

Note: T- Target I-Indicator D- Demersal/major

Seagrass Species in Lingig Salvacion

Enhalus acoroides 

Thalassia hemprichii 

Cymodocea rotundata 

Cymodocea serrulata

Syringodium isoetifolium 

Halodule uninervis 

Halodule pinifolia 

Halophila ovalis 

PRSA Fact Sheets: Lingig

Resource 
map of 
Lingig
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Mangrove Species in Lingig Salvacion

Aegiceras corniculatum
Aegiceras floridum
Avicennia alba
Avicennia marina
Avicennia rumphiana 

Bruguiera gymnorrhiza 

Camptostemon philippinensis
Ceriops tagal
Excoecaria agallocha 

Lumnitzera littorea
Lumnitzera racemosa
Nypa fruticans 

Rhizophora apiculata 

Rhizophora mucronata 

Rhizophora stylosa
Scyphiphora hydrophyllacea
Sonneratia alba 

Sonneratia caseolaris 

Xylocarpus granatum 

Source: PRSA Mangrove Resource Mapping 2017-2018

Classification Specific Issues & Concerns in Lingig

Environmental/ 
Natural

• Illegal cutting of mangroves (for firewood and 
house materials)

Social

• Increase number of fishers resulting to 
competition of the resources leading to decrease 
number of fishes

• Overfishing due to illegal fishing, encroachment 
of commercial fishers from other provinces, 

• limited fishing grounds ( deep areas are 
restricted)

Socio-political

• No coastguards that will guard for illegal fishing 
and  entering of other nearby fishers in the 
fishing ground

• Used of illegal fishing (lampornas, dombol, 
dynamite, and hilo) 

• don't have office of BFAR that will help in the 
implementation of fisheries laws

Marketing & Post 
harvest 

• overfishing of lobster last 2015-2016

Water quality of Lingig

Sites RIVER
MANGROVE 

AREA

SEAGRASS AREA CORAL REEF 

AREA
MPVS MPVF

S1 S2

Dissolve Oxygen 

(mg/L)
5.22 5.22 6.28 9.17 9.17 5.00 5.00

Total Suspended 

Solids (mg/L)
30.27 48.93 48.93 50.33 50.33 80.00 80.00

Phosphate (mg/L) 0.35 0.32 0.32 0.20 0.20 0.50 0.50

Water pH 6.30 7.50 7.50 7.50 7.20 6.50-8.50 6.50-9.00

Ammonia (mg/L) BDL 0.02 0.02 0.03 0.03 0.05 0.05

Nitrate (mg/L) 0.01 0.02 0.02 0.02 0.02 10.00 7.00

Nitrite (mg/L) 0.01 BDL BDL BDL BDL

Note: MPVS- Maximum permissible value Seawater (DENR-DAO 2016-08);
MPVF- Maximum permissible value Freshwater (DENR-DAO 2016-08)
BDL- Beyond detection Limit

Mangrove area: 
858 ha
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Socio-economic summary table for Lingig, Surigao del Sur

Socio-economic Profile Result

Population
(Source: City Population 2016)

31,485

Population density (Fishers) 8.3%

Household size range
Less than 4 person per Household (25.6%), 4-7, 

(62%), more than 7 (12.4%)

Marital Status Married (100%)

Educational attainment

College graduate (1.7%), College level (1.7%) 

High school graduate (18.5%), High school level 

(21%), Elementary graduate (29.4%), Elementary 

level (27.7%)

Sex Male (90.9%),   Female (9.1%)

Age range (years)
17 below (0.9%), 18-29 (7.9%), 30-39 (20.2%), 40-

49 (30.7%), 50-59 (30.7%),   60 above (9.6%)

Ethnic origin

Kamayo (66.4%), Bisaya (5.5%), Cebuano (5.5%), 

Leyteno (0.9%), Mandaya (2.7%), Manobo 

(1.8%), Surigaonon (16.4%), Waray (0.9%)

Role in the Family Father (82.6%), Mother (9.1%),   Son (8.3%)

Type of fishers Part time (35.5%), Full time (64.5%)

Occupation

Fisherman (70%), Fisherman-Farmer (17%), 

Fisherman-Carpenter (5%), Fisherman-laborer 

(3%), Housewife (5%)

Ownership (house) Yes (100%)

Ownership (Lot) Yes (35%), No (65%)

Ownership (Appliances) Yes (68%), No (32%)

Monthly income from fishing 

(PhP)

<3, 850 (31.1%), 3,851-7,700 (52.1%), 7,701-

15,400 (13.4%), 15,401-30,800 (3.4%)

Monthly other income (PhP)
7,801-15,600 (15%), 3,901 -7,800 (25%), 1,951-

3,900 (22.5%), 1,950 below (37.5%)

Monthly expenses on food 

(PhP)

6,000 above (45%), 3,000-6,000 (41%), 3,000 

below (13%)

Monthly expenses on 

education (PhP)

6,000 above (4.5%), 3,000-6,000 (12.1%), 3,000 

below (83.3%)

Monthly expenses on 

medicine (PhP)

3,000 above (5%), 2,000-3,000 (9.7%), 2,000 

below (67.7%)

Monthly expenses on fuel 

(PhP)

5,000 above (22.6%), 2,000-5000 (9.7%), 2,000 

below (67.7%)

Fish catch for vending Yes (100%)

Fish catch for trade Yes (9%), No (91%)

Fish catch for (Consumption) Yes (74%), No (26%)

Type of Ownership (Boat) Owned (70.9%), Rental (4.3%), Sharing (24.8%)

Women Labor Participation Yes (25%), No (75%)

Basic services

Electricity, School, Water supply, Public 

transport, Health centers, Garbage collection, 

Police patrol, Hospital, BFP

Project  Interventions in Lingig

Name of Project/ Barangay 

(Assistance)
Enablers (Year)

Bottom up Budget 

(Poblacion) 10 pump boats
LGU (2015)

Mangrove Planting 

(Mangrove seedling)
BFAR (2016)

Mangrove Plantation 

(Financial problem)
DENR (2017)

PCRA (Capacity building)
BFAR- FishCORAL

project (2017)

List of People’s Organization

Coastal 

Barangays
Name of Organization

Bongan Bongan Fisherfolk Association

Valencia
Maribojoc-Valencia Fisherfolk

Association

Palo-alto

Palo-alto fisherfolk Association, 

Nagpakabanang mananagat sa 

Palo-alto, Gua-an Fisherfolk 

Association

Mandus Mandus fisherfolk Association

Barcelona Barcelona Fishermen Association

Anibongan
Anibongan Fishermen 

Association

Poblacion

Poblacion Fisherfolk Association,  

Wise Sustainable Endeavour 

Association

Handamayan
Handamayan Fishermen 

Association

San Roque San Roque fisherfolk Association

Sabang Sabang Fishermen Association

Mansa-ilao
Mansa-ilao Fishermen 

Association

Issues and concerns Proposed solutions

Private ownership of 

fishpond lead to less 

opportunity to small scale 

fishers

Financing and 

ownership of fishpond 

by the Association

Expired permit to culture, 

collect and export lobster

Registration system 

for lobster

Recipient for BUB Project 

are not local full time fishers

Delivery of project 

deliverables should be 

direct to the 

association

Illegal Fishing

Provision of 

motorized patrol boat 

for monitoring,  

regular deployment of 

police patrol, 

honorarium for fish 

warden 

Sanctuary is gone (fishers 

used to fish in the  area

Deployment of patrol 

boat
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Appendix 2.1.  Geographic coordinates of coral reef and artificial reef surveyed stations.  The 

coordinate correspond to the center of two transects laid in opposite sides parallel to the reef crest. 

Station Site Latitude Longitude Site Code Habitat 

Otieza MS Otieza, San Agustin 8.73711 126.23611 SSAN1 Coral Reef 

Bayabas MS Bayabas 8.97473 126.28179 SBAY1 Coral Reef 

Omangon Is. MS Marihatag 8.78350 126.30867 SMAR1 Coral Reef 

Arangasa Is. MS Cagwait 8.88488 126.32508 SCAG1 Coral Reef 

Lactudanc AR Cagwait 8.91049 126.32599 SCAG-AR1 Artificial Reef 

Ganayon MS Lianga 8.65174 126.12219 SLIA1 Coral Reef 

Barobo MS Barobo 8.55289 126.15088 SBAR1 Coral Reef 

San Juan MS Hinatuan 8.42771 126.38140 SHIN1 Coral Reef 

Port Lamon MS Hinatuan 8.45659 126.37733 SHIN2 Coral Reef 

Salvacion SR Lingig 8.11093 126.43241 SLIN1 Coral Reef 

TumananPMS Bislig 8.25041 126.36174 SBIS1 Coral Reef 

 

Appendix 2.2. Geographic coordinates of the seagrass surveyed stations.   

Muni./City Barangay Site Transect Start End 

Bayabas,  Cagbaoto 1 1 N8.976889 E126.2725 N8.977206 E126.2729 

Bayabas,  Cagbaoto 1 2 N8.976661 E126.2729 N8.976906 E126.2733 

Bayabas,  Balete 2 1 N8.97177 E126.28217 N8.97219 E126.28229 

Bayabas,  Balete 2 2 N8.97182 E126.28173 N8.97227 E126.28172 

Cagwait,  Arangasa Is.,  1 1 N8.88135 E126.3254 N8.880942 E126.3252 

Cagwait,  Arangasa Is. 1 2 N8.88113 E126.32573 N8.88137 E126.3256 

Cagwait, coor Arangasa Is 2 1 N8.87771 E126.3400 N8.87753 E126.34036 

Cagwait,  Arangasa Is 2 2 N8.87748 E126.33967 N8.87725 E126.34007 

Marihatag,  Amontay 1 1 N8.766561 E126.256 N8.766739 E126.2564 

Marihatag,  Amontay 1 2 N8.766217 E126.2563 N8.766383 E126.2567 

Marihatag,  Amontay 2 1 N8.76704 E126.25836 N8.76719 E126.25878 

Marihatag,  Amontay 2 2 N8.76658 E126.2586 N8.7668 E126.25899 

San Agustin,  Britania 1 1 N8.690125 E126.2112 N8.690122 E126.2116 

San Agustin,  Britania 1 2 N8.689686 E126.2111 N8.68968 E126.21151 

San Agustin,  Britania 2 1 N8.68997 E126.21538 N8.68999 E126.21584 

San Agustin,  Britania 2 2 N8.69056 E126.21527 N8.69054 E126.21573 

Lianga,  Ganayon 1 1 N8.65234 E126.11593 N8.65236 E126.11546 

Lianga,  Ganayon 1 2 N8.65203 E126.11581 N8.65188 E126.11546 

Lianga,  Andanan 2 1 N8.65405 E126.12417 N8.65407 E126.12463 

Lianga,  Andanan 2 2 N8.65468 E126.12421 N8.6547 E126.12467 

Barobo,  Poblacion 1 1 N8.543964 E126.1272 N8.543516 E126.12744 

Barobo,  Poblacion 1 2 N8.54433 E126.12742 N8.54398 E126.12772 

Barobo,  Poblacion 2 1 N8.54139 E126.12892 N8.54118 E126.12934 

Barobo,  Poblacion 2 2 N8.54177 E126.12931 N8.54154 E126.12972 

Hinatuan,  Loyola 1 1 N8.32240 E126.35118 N8.32204 E126.35144 

Hinatuan,  Loyola 1 2 N8.32253, E126.35161 N8.32218 E126.35190 

Hinatuan,  San Juan 1 1 N8.42144 E126.37678 N8.42187 E126.37691 
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Hinatuan,  San Juan 1 2 N8.42213 E126.37635 N8.42167 E126.37624 

Hinatuan,  San Juan 2 1 N8.42537 E126.37805 N8.42492 E126.37800 

Hinatuan,  San Juan 2 2 N8.42539 E126.37761 N8.42494 E126.37764 

Hinatuan,  Portlamon 1 1 N8.45028 E126.37644 N8.45027 E126.37690 

Hinatuan,  Portlamon 1 2 N8.45010 E126.37635 N8.45006 E126.37681 

Bislig City,  Lawigan 1 1 N8.24490 E126.44982 N8.24515 E126.44943 

Bislig City,  Lawigan 1 2 N8.24447 E126.44950 N8.24474 E126.44913 

Bislig City,  Lawigan 2 1 N8.24551 E126.44841 N8.24582 E126.44802 

Bislig City,  Lawigan 2 2 N8.24502 E126.44806 N8.24521 E126.44766 

Bislig City,  Caguyao 1 1 N8.27004 E126.36937 N8.26959 E126.36920 

Bislig City,  Caguyao 1 2 N8.26926 E126.36977 N8.26956 E126.37015 

Bislig City,  Caguyao 2 1 N8.26805 E126.36995 N8.26779 E126.36956 

Bislig City,  Caguyao 2 2 N8.26755 E126.37031 N8.26722 E126.37002 

Lingig,  Salvacion 1 1 N8.10694 E126.43043 N8.10654 E126.43065 

Lingig,  Salvacion 1 2 N8.10713 E126.43099 N8.10673 E126.43120 

Lingig,  Salvacion 2 1 N8.11296 E126.43298 N8.11251 E126.43307 

Lingig,  Salvacion 2 2 N8.11309 E126.43348 N8.11265 E126.43359 

 

 

 

Table 2.3.  Geographic coordinates of the mangrove surveyed stations.   

Muni./City Barangay Plot No. Latitude Longitude Date 

Tago Purisima 1 9.02026 126.22533 3/14/2018 

Tago Purisima 2 9.02022 126.22558 3/14/2018 

Tago Purisima 3 9.02015 126.22581 3/14/2018 

Tago Mercedes 4 9.00906 126.23361 3/14/2018 

Tago Mercedes 5 9.00897 126.23354 3/14/2018 

Tago Mercedes 6 9.00936 126.23368 3/14/2018 

Bayabas Cagbaoto 1 8.97836 126.27355 10/30/2017 

Bayabas Cagbaoto 2 8.97855 126.27344 10/30/2017 

Bayabas Cagbaoto 3 8.97861 126.27359 10/30/2017 

Bayabas Cagbaoto 4 8.97841 126.27343 10/30/2017 

Bayabas Cagbaoto 5 8.97854 126.27334 1/23/2018 

Bayabas Cagbaoto 6 8.97861 126.27332 1/23/2018 

Cagwait Aras-asan 1 8.88137 126.32631 10/29/2017 

Cagwait Aras-asan 2 8.88144 126.32641 10/29/2017 

Cagwait Aras-asan 3 8.88164 126.32634 10/29/2017 

Cagwait Aras-asan 4 8.89560 126.31819 1/23/2018 

Cagwait Aras-asan 5 8.89562 126.31811 1/23/2018 

Cagwait Aras-asan 6 8.89565 126.31784 1/23/2018 

Marihatag Amontay 1 8.77343 126.25416 10/30/2017 

Marihatag Amontay 2 8.77339 126.25411 10/30/2017 

Marihatag Amontay 3 8.77336 126.25433 1/23/2018 
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Marihatag Amontay 4 8.76776 126.25786 1/24/2018 

Marihatag Amontay 5 8.76765 126.25777 1/24/2018 

Marihatag Amontay 6 8.76787 126.25842 1/24/2018 

San Agustin Britania 1 8.69119 126.21221 10/31/2017 

San Agustin Britania 2 8.69122 126.21237 10/31/2017 

San Agustin Britania 3 8.69139 126.21238 10/31/2017 

San Agustin Britania 4 8.69147 126.21396 1/24/2018 

San Agustin Britania 5 8.69150 126.21390 1/24/2018 

San Agustin Britania 6 8.69144 126.21368 1/24/2018 

Lianga Ganayon 1 8.6528 126.1156 10/31/2017 

Lianga Ganayon 2 8.65295 126.11566 10/31/2017 

Lianga Ganayon 3 8.65293 126.11551 10/31/2017 

Lianga St. Christine 4 8.66256 126.12378 1/25/2018 

Lianga St. Christine 5 8.66229 126.12379 1/25/2018 

Lianga St. Christine 6 8.66226 126.12383 1/25/2018 

Barobo Poblacion 1 8.54181 126.12657 11/2/2017 

Barobo Poblacion 2 8.54183 126.12639 11/2/2017 

Barobo Poblacion 3 8.54180 126.12622 11/2/2017 

Barobo Poblacion 4 8.54003 126.12910 1/25/2018 

Barobo Poblacion 5 8.53996 126.12905 1/25/2018 

Barobo Poblacion 6 8.54011 126.12922 1/25/2018 

Hinatuan Loyola 1 8.32593 126.35668 11/27/2017 

Hinatuan Loyola 2 8.32583 126.35677 11/27/2017 

Hinatuan Loyola 3 8.32578 126.35688 11/27/2017 

Hinatuan Loyola 4 8.32610 126.34793 11/27/2017 

Hinatuan Loyola 5 8.32619 126.34801 11/27/2017 

Hinatuan Loyola 6 8.32628 126.34819 11/27/2017 

Hinatuan San Juan 1 8.41763 126.37366 11/28/2017 

Hinatuan San Juan 2 8.41768 126.37353 11/28/2017 

Hinatuan San Juan 3 8.41775 126.37336 11/28/2017 

Hinatuan San Juan 4 8.41726 126.37336 11/28/2017 

Hinatuan San Juan 5 8.41726 126.37341 11/28/2017 

Hinatuan San Juan 6 8.41742 126.37325 11/28/2017 

Hinatuan Portlamon 1 8.46843 126.36787 11/29/2017 

Hinatuan Portlamon 2 8.46848 126.36777 11/29/2017 

Hinatuan Portlamon 3 8.46848 126.36781 11/29/2017 

Hinatuan Portlamon 4 8.46858 126.36777 11/29/2017 

Hinatuan Portlamon 5 8.46887 126.36781 11/29/2017 

Hinatuan Portlamon 6 8.46895 126.36786 11/29/2017 

Bislig Caguyao 1 8.26880 126.36626 12/15/2017 

Bislig Caguyao 2 8.26883 126.36612 12/15/2017 

Bislig Caguyao 3 8.26887 126.36623 12/15/2017 

Bislig Caguyao 4 8.27053 126.36564 12/15/2017 

Bislig Caguyao 5 8.27066 126.36560 12/15/2017 
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Appendix 2.4.  Geographic coordinates of stations for water quality assessment  

Municipality Sites Latitude Longitude 

Tago Tago river 9.0146 126.2378 

Bayabas River 8.9668 126.2819 

Bayabas Mangrove Area 8.9779 126.2730 

Bayabas Seagrass Area  8.9779 126.2730 

Bayabas Coral Reef Area 8.9751 126.2821 

Cagwait River 8.8864 126.3084 

Cagwait Mangrove Area Site 1 8.8814 126.3262 

Cagwait Mangrove Area Site 2 8.8947 126.3183 

Cagwait Seagrass Area Site 1 8.8813 126.3258 

Cagwait Seagrass Area Site 2 8.8813 126.3258 

Cagwait Coral Reef Area 8.8851 126.3248 

Cagwait Artificial Reef Area 8.9104 126.3260 

Marihatag River Site 1 8.8141 126.2903 

Marihatag River Site 2 8.8237 126.2949 

Marihatag Mangrove Area Site 1 8.7732 126.2544 

Marihatag Mangrove Area Site 2 8.7671 126.2565 

Marihatag Seagrass Area Site 1 8.7667 126.2567 

Marihatag Seagrass Area Site 2 8.7667 126.2567 

Marihatag Coral Reef Area 8.7819 126.3057 

San Agustin Hubo River 8.7528 126.2080 

San Agustin Mangrove Area Site 1 8.6910 126.2138 

San Agustin Mangrove Area Site 2 8.6910 126.2138 

San Agustin Seagrass Area Site 1 8.6904 126.2118 

San Agustin Seagrass Area Site 2 8.6904 126.2153 

San Agustin Coral Reef Area 8.7373 126.2360 

Lianga Andanan River 8.6667 126.1181 

Lianga Diatagon River 8.6770 126.1311 

Bislig Caguyao 6 8.27072 126.36552 12/15/2017 

Bislig Lawigan 1 8.24144 126.44879 12/14/2017 

Bislig Lawigan 2 8.24134 126.44891 12/14/2017 

Bislig Lawigan 3 8.24151 126.44883 12/14/2017 

Bislig Lawigan 4 8.24208 126.44862 12/14/2017 

Bislig Lawigan 5 8.24220 126.44866 12/14/2017 

Bislig Lawigan 6 8.24231 126.44870 12/14/2017 

Lingig Salvacion 1 8.11133 126.42639 12/16/2017 

Lingig Salvacion 2 8.11139 126.42656 12/16/2017 

Lingig Salvacion 3 8.11139 126.42664 12/16/2017 

Lingig Salvacion 4 8.11117 126.42537 12/16/2017 

Lingig Salvacion 5 8.11126 126.42532 12/16/2017 

Lingig Salvacion 6 8.11135 126.42525 12/16/2017 
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Lianga Mangrove Area Site 1 8.6518 126.1155 

Lianga Mangrove Area Site 2 8.6627 126.1235 

Lianga Seagrass Area Site 1 8.6518 126.1155 

Lianga Seagrass Area Site 2 8.6542 126.1246 

Lianga Coral Reef Area 8.6515 126.1218 

Barobo Bogac cold spring 8.5347 126.1230 

Barobo Mangrove Area Site 1 8.5418 126.1263 

Barobo Mangrove Area Site 2 8.5405 126.1292 

Barobo Seagrass Area Site 1 8.5434 126.1273 

Barobo Seagrass Area Site 2 8.5416 126.1292 

Barobo Coral Reef Area 8.5531 126.1508 

Hinatuan Dugmanon River 8.4024 126.3215 

Hinatuan Bigaan River 8.3168 126.2749 

Hinatuan Tidman River 8.2857 126.2888 

Hinatuan Port Lamon- Mangrove Area 8.4684 126.3679 

Hinatuan Port Lamon-Seagrass Area 8.4503 126.3764 

Hinatuan Port Lamon- Coral Reef Area 8.4566 126.3773 

Hinatuan San Juan- Mangrove Area 8.4176 126.3737 

Hinatuan San Juan- Seagrass Area 8.4221 126.3764 

Hinatuan San Juan- Coral Reef Area 8.4277 126.3814 

Hinatuan Loyola- Mangrove Area 8.3275 126.3517 

Hinatuan Loyola- Seagrass Area 8.3224 126.3512 

Bislig Caguyao River 8.2785 126.3609 

Bislig Sian Falls 8.2500 126.2955 

Bislig Poblacion River 8.2157 126.3095 

Bislig Mangagoy River 8.1795 126.3607 

Bislig Tinuy-an Falls 8.1746 126.2859 

Bislig Caguyao- Mangrove Area 8.2688 126.3663 

Bislig Caguyao- Seagrass Area 8.2681 126.3700 

Bislig Tumanan- Coral Reef Area 8.2504 126.3617 

Lingig Poblacion River 8.0348 126.4108 

Lingig Salvacion- Mangrove Area 8.1113 126.4264 

Lingig Salvacion-Seagrass Area Site 1 8.1069 126.4304 

Lingig Salvacion-Seagrass Area Site 2 8.1131 126.4335 

Lingig Salvacion-Coral Reef Area 8.1109 126.4324 

 

 



Appendix Table 3.1.  Average frequency of Occurrence of benthic lifeforms in the coral reefs and sanctuaries of Lianga, Hinatuan and Bislig Bays in Surigao del Sur.

Average Occurrence Bayabas Cagwait Marihatag San Agustin Lianga Barobo Bislig City Lingig
Bayabas MS Arangasa Is. MS Omangon Is. MS Otieza MS Ganayon MS Barobo MS Potlamon MS San Juan MS Tumanan PMS Salvacion SR

Coral Acropora 2.5 4.5 2.5 9 3.5 1 24.5 1 5
ACB

Acropora sp. 1 2 1.5 9 3.5 1 22 1 5
ACE

Acropora sp. 0.5
ACS

Acropora sp. 0.5 0.5
Isopora sp. 2

ACT
Acropora sp. 1.5 2 0.5

Coral Non-Acropora 133.5 131.5 34.5 42 26.5 92.5 54.5 84.5 109 140
CB

Echinopora  sp. 1
Montipora sp. 1.5 2 1 0 0.5
Pocillopora sp. 0.5 1.5
Porites  sp. 79 3 0 3 22.5 0.5 5.5 16.5 29
Seriatopora sp. 0.5 1 2
Stylophora sp. 4 0.5 3.5

CE 0
Astreopora sp. 1.5 1.5 1 0.5
Barabattoia sp. 0.5
Coeloseris  sp. 0.5
Coscinaraea  sp. 0.5
Diploastrea sp. 2
Echinophyllia sp. 3.5 2 4.5
Echinopora sp. 6 9.5 0.5
Euphyllia  sp. 0.5
Favia sp. 0.5
Favites sp. 0.5
Galaxea  sp. 1 1 3 1 2 0.5
Goniastrea  sp. 1.5 1.5
Goniopora sp. 0.5 0.5 0.5
Hydnophora sp. 0.5 1
Lobophyllia  sp. 0.5
Merulina  sp. 0.5
Montipora sp. 13 2 1 0.5 0.5 5 8 1 1
Oxypora sp. 0.5
Pachyseris sp. 14.5 0.5
Porites sp. 4.5 2 2.5 2 1 2.5 4 5 1 0.5
Symphyllia sp. 0.5 0.5
Turbinaria sp. 0.5

CF
Echinophyllia sp. 13.5 3.5
Echinopora sp. 1 7
Montipora sp. 15 0.5
Pachyseris sp. 6.5 0.5 0.5 0.5
Pectinia sp. 0.5

CM
Astreopora sp. 0.5 0.5
Diploastrea sp. 2 2.5 2.5
Favia  sp. 0.5 1 0.5 1 0.5 0.5
Favites sp. 1 1 0.5 0.5
Goniastrea sp. 1
Goniopora sp. 1.5 0.5 0.5 0.5 2
Lobophyllia sp. 1 1.5
Montastrea  sp. 0.5
Platygyra sp. 0.5 2.5 1 0.5
Porites sp. 27 6.5 9 27.5 14 24 33 28.5 61 5.5
Turbinaria  sp. 2 1.5

CME
Millepora sp. 30 6.5 0 7 3 2 14.5 31

CMR
Diaseris sp. 0.5
Fungia sp. 5.5 1 0.5 0.5 1
Halomitra sp. 1 0.5
Heliofungia sp. 0.5
Herpolitha  sp. 0.5 2 0.5 0.5 0.5
Podabacia sp. 1

CS

Lianga Bay Hinatuan Bay Bislig Bay
Hinatuan
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Echinophyllia  sp. 0.5
Echinopora  sp. 2.5 0
Euphyllia sp. 2.5 0 2 0.5 6.5 52
Galaxea  sp. 0.5
Goniopora sp. 0 4.5
Lobophyllia  sp. 1.5
Merulina sp. 1.5 1
Montipora  sp. 1
Pectinia sp. 0.5 6
Plerogyra sp. 5.5 0.5
Pocillopora sp. 0.5
Porites sp. 0.5 1 9 2.5 5.5 5.5

CTU
Tubipora sp. 1.5

Dead corals 27 177 49 39.5 99.5 14 5 42 3 3
DCA

Dead coral with Algae 8 174 42 38.5 99.5 14 4 39 3 3
RDC

Bleached 1
Other Disease 0.5
Recently Dead coral 19 3 7 1 2.5

Other Fauna 2.5 40 40 2 14.5 9.5 11.5 20 15.5 6
OT

Ascidian 0.5
Gorgonian 0.5
Others 1 8
Sea Anemone 0.5 0.5 5.5
Sea Star 0.5 0.5 0.5
Sea Urchin 1.5 4 8.5
Unknown 2.5 0.5

SC
Soft corals 1 1.5 4.5 1.5 8.5 14

SP
Sponge 2.5 38 36 1.5 12.5 0.5 3 1.5

Algae and Seagrass 110.5 5 162.5 216.5 60.5 29.5 82 29 5 4.5
AA

Algal Assemblage 0.5 5.5 34.5
CA

Actinotrichia sp. 0.5
Coralline algae 7 0.5 0.5

HA
Halimeda sp. 87 1.5 71.5 112.5 51.5 2 29.5 22.5 0.5 4

MA
Dictyota  sp. 0.5 16
Macroalgae 10.5 1.5 23 4.5 8.5 5 4 3.5 1.5
Padina sp. 4 2.5 2.5 0.5 3
Sargassum  sp. 0.5
Turbinaria sp. 0.5

SG
Seagrass 3 3 42.5 2 0.5

TA
Turf algae 8.5 1 52 59.5 0.5 5.5 0.5 3

Abiotic 203 69 179.5 187.5 270 324.5 322 251.5 338.5 304.5
R

Rubble 1.5 6 10.5 2.5 27.5 48.5 41.5 1.5 8.5 1.5
S

Sand 3.5 1 8 18.5 11 1.5 0.5 0.5
SI

Silt 201.5 63 165.5 184 234.5 257.5 269.5 248.5 329.5 302.5

Grand Total 479 427 468 487.5 480 473.5 476 451.5 472 463
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Appendix Table 3.2.  Average percent cover of benthic lifeforms in the coral reefs and sanctuaries of Lianga, Hinatuan and Bislig Bays in Surigao del Sur.

Bayabas Cagwait Marihatag San Agustin Lianga Barobo Bislig City Lingig
Bayabas MS Arangasa Is. MS Omangon Is. MS Otieza MS Ganayon MS Barobo MS Potlamon MS San Juan MS Tumanan PMS Salvacion SR

Coral Acropora 0.52 1.07 0.54 1.88 0.74 0.21 5.42 0.21 1.09
ACB

Acropora sp. 0.21 0.47 0.32 1.88 0.74 0.21 4.87 0.21 1.09
ACE

Acropora sp. 0.11
ACS

Acropora sp. 0.12 0.11
Isopora sp. 0.44

ACT
Acropora sp. 0.31 0.48 0.11

Coral Non-Acropora 27.90 30.80 7.38 8.61 5.42 19.55 11.47 18.72 23.11 30.21
CB

Echinopora  sp. 0.21
Montipora sp. 0.31 0.43 0.22 0.11
Pocillopora sp. 0.11 0.31
Porites  sp. 18.38 0.63 0.63 4.75 0.10 1.22 3.49 6.32
Seriatopora sp. 0.11 0.21 0.43
Stylophora sp. 0.94 0.11 0.78

CE
Astreopora sp. 0.31 0.33 0.21 0.11
Barabattoia sp. 0.11
Coeloseris  sp. 0.11
Coscinaraea  sp. 0.12
Diploastrea sp. 0.41
Echinophyllia sp. 0.73 0.43 1.00
Echinopora sp. 1.26 2.02 0.11
Euphyllia  sp. 0.10
Favia sp.
Favites sp. 0.11
Galaxea  sp. 0.21 0.24 0.64 0.21 0.44 0.11
Goniastrea  sp. 0.31 0.32
Goniopora sp. 0.10 0.11 0.11
Hydnophora sp. 0.10 0.22
Lobophyllia  sp. 0.11
Merulina  sp. 0.11
Montipora sp. 2.72 0.47 0.21 0.10 0.00 0.11 1.05 1.77 0.21 0.22
Oxypora sp. 0.10
Pachyseris sp. 3.04 0.11
Porites sp. 0.94 0.46 0.54 0.41 0.21 0.53 0.84 1.11 0.21 0.11
Symphyllia sp. 0.10 0.11
Turbinaria sp. 0.11

CF
Echinophyllia sp. 2.81 0.78
Echinopora sp. 0.21 1.49
Montipora sp. 3.13 0.11
Pachyseris sp. 1.36 0.12 0.11 0.11
Pectinia sp. 0.10 0.00

CM
Astreopora sp. 0.11 0.11
Diploastrea sp. 0.41 0.52 0.55
Favia  sp. 0.12 0.21 0.11 0.22 0.11 0.11
Favites sp. 0.24 0.21 0.10 0.11
Goniastrea sp. 0.22
Goniopora sp. 0.31 0.11 0.11 0.11 0.43
Lobophyllia sp. 0.21 0.32
Montastrea  sp. 0.00 0.11
Platygyra sp. 0.10 0.54 0.21 0.11
Porites sp. 5.64 1.51 1.93 5.64 2.92 5.06 6.97 6.32 12.95 1.19
Turbinaria  sp. 0.41 0.33

CME
Millepora sp. 7.17 1.33 1.48 0.63 0.44 3.06 6.66

CMR
Diaseris sp. 0.11
Fungia sp. 1.15 0.21 0.11 0.11 0.22
Halomitra sp. 0.23 0.11
Heliofungia sp. 0.11
Herpolitha  sp. 0.10 0.46 0.10 0.10 0.11
Podabacia sp. 0.21

CS
Echinophyllia  sp. 0.11
Echinopora  sp. 0.53
Euphyllia sp. 0.52 0.43 0.11 1.38 11.20
Galaxea  sp. 0.11
Goniopora sp. 0.95
Lobophyllia  sp. 0.63 0.31
Merulina sp. 0.33 0.21
Montipora  sp. 0.22
Pectinia sp. 0.11 1.29
Plerogyra sp. 1.15 0.11
Pocillopora sp. 0.10
Porites sp. 0.11 0.21 1.90 0.52 1.22 1.17

CTU
Tubipora sp. 0.33

Dead corals 5.64 40.99 10.51 8.11 20.71 2.96 1.05 9.30 0.63 0.65
DCA

Dead coral with Algae 1.67 40.27 9.01 7.91 20.71 2.96 0.84 8.64 0.63 0.65
RDC

Bleached 0.21
Other Disease 0.11
Recently Dead coral 3.97 0.72 1.50 0.21 0.55

Other Fauna 0.52 9.51 8.54 0.41 3.02 2.01 2.42 4.43 3.27 1.30
OT

Ascidian 0.11
Gorgonian 0.11
Others 0.21 1.77
Sea Anemone 0.12 0.11 1.19
Sea Star 0.11 0.10 0.11

Average Percent Cover (%)
Lianga Bay Hinatuan Bay Bislig Bay

Hinatuan

180



Sea Urchin 0.35 0.85 1.79
Unknown 0.53 0.10

SC
Soft corals 0.21 0.31 0.95 0.31 1.88 2.95

SP
Sponge 0.52 9.04 7.69 0.31 2.60 0.11 0.66 0.32

Algae and Seagrass 23.07 1.17 34.76 44.44 12.61 6.23 17.17 6.42 1.05 0.97
AA

Algal Assemblage 0.11 1.19 7.07
CA

Actinotrichia sp. 0.10
Coralline algae 1.51 0.10 0.11

HA
Halimeda sp. 18.16 0.35 15.25 23.10 10.73 0.42 6.21 4.98 0.11 0.86

MA
Dictyota  sp. 0.00 0.11 3.38
Macroalgae 2.19 0.36 4.96 0.92 1.77 1.06 0.84 0.78 0.32
Padina sp. 0.83 0.54 0.51 0.10 0.63
Sargassum  sp. 0.11
Turbinaria sp. 0.12

SG
Seagrass 0.62 0.64 8.87 0.44 0.11

TA
Turf algae 1.78 0.23 11.10 12.21 0.11 1.15 0.11 0.63

Abiotic 42.35 16.46 38.27 38.43 56.26 68.51 67.68 55.70 71.72 65.78
R

Rubble 0.31 1.41 2.22 0.51 5.73 10.24 8.72 0.33 1.80 0.33
S

Sand 0.76 0.21 1.67 3.91 2.30 0.33 0.11 0.11
SI

Silt 42.04 15.05 35.29 37.71 48.86 54.36 56.66 55.04 69.82 65.34

Grand Total 100.00 100.00 100.00 100.00 99.90 100.00 100.00 100.00 100.00 100.00
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Appendix Table  3.3.  Summary of Coral Reef Fish Abundance of Lianga, Hinatuan and Bislig Bays in Surigao del Sur.

Fish Abundance (No.of fish/1000m2) Bayabas Cagwait Marihatag San Agustin Lianga Barobo Bislig City Lingig
Bayabas MS Arangasa Is. MS Omangon Is. MS Otieza MS Ganayon MS Barobo MS Portamon MS San Juan MS Tumanan PMS Salvacion SR

Target Species 19 200 40 74 415 25 17 11 12 72
Acanthuridae 9 60 16 7 12 6 6 4 10

Acanthurus auranticavus 1 5 1 4
Acanthurus japonicus 1
Acanthurus mata 3
Acanthurus nigricans 1 1
Acanthurus nigrofuscus 1
Acanthurus nigroris 3
Acanthurus pyroferus 1
Acanthurus thompsoni 3
Ctenochaetus binotatus 3 29 1 9 2 2
Ctenochaetus striatus 5 9 10 5 2 3 3 10
Naso caeruleacauda? 12

Balistidae 5 3 1 1 1
Balistapus undulatus 5 3 1 1
Pseudobalistes flavimarginatus 1

Caesionidae 8 320
Caesio lunaris 8
Caesio teres 265
Pterocaesio tessellata 55

Fistulariidae 1
Fistularia commersonii 1

Haemulidae 1 1
Diagramma melanacrum 1
Plectorhinchus chaetodonoides 1

Holocentridae 1 1 2 3 1 1 17
Myripristis berndti 1 1
Myripristis kuntee 2
Myripristis murdjan 1 2
Myripristis violacea 1 1 1
Neoniphon opercularis 1
Neoniphon sammara 1 14

Labridae 7 3 1 6 3 3 1 2
Cheilinus chlorourus 1 1
Cheilinus fasciatus 2 1 3 2 1
Choerodon anchorago 2 1 2 1
Hemigymnus fasciatus 2
Hemigymnus melapterus 3 2 2

Lethrinidae 1 1 2
Lethrinus microdon 1
Monotaxis grandoculus 1 2

Lutjanidae 2 27
Lutjanus fulvus 1
Lutjanus malabaricus? 1
Lutjanus monostigmus 2 25

Mullidae 1 3 1 1 1 1 1
Parupeneus cyclostomus 1 3
Parupeneus multifasciatus 1 1 1 1
Upeneus tragula 1

Nemipteridae 3 1 1 3 7
Scolopsis bilineatus 2 1
Scolopsis ciliatus 1 6
Scolopsis lineatus 1 1 1
Scolopsis trilineatus 2

Plotosidae 50 60 50
Plotosus lineatus 50 60 50

Pomacanthidae 7
Pomacanthus sexstriatus 2
Pygoplites diacanthus 5

Scaridae 6 51 10 3 24 16 1 3 7
Scarus bowersi 6 4 1
Scarus chameleon 2
Scarus dimidiatus 1
Scarus flavipectoralis 1
Scarus niger 2
Scarus prasiognathos 1
Scarus qouyi 2
Scarus rivulatus 3 1 8
Scarus sordidus 5 35 4 3 22 8 1 3 7
Scarus sp. 1

Serranidae 1 2 2 1
Cephalopholis boenak 1
Diploprion bifasciatum 2 2
Epinephelus fasciatus 1

Siganidae 3 2 3 1
Siganus canaliculatus 1
Siganus unimaculatus 3 1
Siganus virgatus 2 2

Synodontidae 1
Synodus variegatus 1

Indicator Species 19 32 28 3 18 18 21 20 9 35
Chaetodontidae 16 20 23 2 10 13 19 17 9 30

Caetodon lunulatus 4
Chaetodon auriga 1 3 1 1
Chaetodon baronessa 1
Chaetodon citrinellus 3 1 1 3 1
Chaetodon ephippium 2 1
Chaetodon klenii 5 6 6 7 5 2 7

Lianga Bay Hinatuan Bay Bislig Bay
Hinatuan
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Chaetodon lunula 2 7 3
Chaetodon lunulatus 3 1 7 3 6 14
Chaetodon melannotus 2 1 1
Chaetodon octofasciatus 1 1
Chaetodon ornatissimus 1
Chaetodon oxycephalus 2
Chaetodon punctatofasciatus 2 3 1
Chaetodon rafflesii 1
Chaetodon reticulatus 1 1
Chaetodon trifascialis 1
Chaetodon ulietensis 1 1
Chaetodon vagabundus 3 3 1 1 2 1
Forcipiger longirostris 1 2
Heniochus acuminatus 1
Heniochus chrysostomus 2 2 4 2
Heniochus varius 2 1 2 1

Labridae 1
Labrichthys unilineatus 1

Zanclidae 3 11 5 1 8 5 2 3 5
Zanclus cornutus 3 11 5 1 8 5 2 3 5

Demersal/Major Species 38 916 161 76 101 60 70 62 115 152
Acanthuridae 41 1 16 4 6

Zebrasoma scopas 40 1 16 4 4
Zebrasoma veliferum 1 2

Apogonidae 50 3 25 2 78 54
Apogon aureus 7
Apogon compressus 2 11
Apogon cyanosoma 52
Apogon hartzfeldii? 25
Apogon sealei 60
Cheilodipterus artus 1 2
Cheilodipterus quinquelineata 50 2

Aulostomidae 1 1 1 2
Aulostomus chinensis 1 1 1 2

Blennidae 1 1 1 1
Meiacanthus grammistes 1
Meiacanthus atrodorsalis 1 1 1

Centriscidae 54 3 4
Aeoliscus strigatus 54 3 4

Cirrhitidae 1 1 1
Cirrhithichthys falco 1
Paracirrhites arcatus 1 1

Gobiidae 1 1 1
Amblygobius phalaena 1
Amblygobius sp. 1
Ctenogobiops sp. 1

Labridae 7 28 35 13 23 13 16 5 5
Bodianus mesothorax 1 1
Cirrhilabrus cyanopleura 1 15 25 8
Coris batuensis 1 1 9 3
Epibulus insidiator 1 1
Gomphosus varius 1 1 1
Halicheores melanurus 2
Halichoeres argus 1
Halichoeres chloropterus 1 1
Halichoeres hortulanus 1
Halichoeres leucurus? 1
Halichoeres marginatus 2 1
Halichoeres melanochir 1 2 4 6 1
Halichoeres melanurus 1 1 5 2
Halichoeres podostigma 1 1
Halichoeres prosopeion 3
Labroides bicolor 1
Labroides dimidiatus 1 2 3 3
Labropsis micronesica 1
Labropsis micronesica? 1
Labropsis xanthonata 1
Oxycheilinus arenatus 1
Oxycheilinus celebecus 1 1 1
Oxycheilinus digrammus 2
Oxycheilinus unifasciatus 1
Pseudocheilinus octataenia 1 1
Stethojulis bandanensis 1 1
Thalassoma amblycephalum 1
Thalassoma hardwickii 3 1 1 1 1 2
Thalassoma lunare 1 1
Thalassomaa hardwickii 1

Monacanthidae 1 1 3 4
Cantherhines sp. 1 3
Oxymonacanthus longilostris 1 2
Paraluteres prionurus 2

Ophichthidae 1
Myrichthys colubrinus 1

Ostraciidae 2
Ostracion cubicus 2

Pomacanthidae 1 5 1 4 4 3 2 1 5
Centropyge bicolor 2
Centropyge bispinosus 1 1
Centropyge tibicen 2 2
Centropyge vroliki 1 3 1 3 3 2 1 1
Chaetodontoplus mesoleucus 1 2

Pomacentridae 29 839 67 8 52 16 33 43 29 82
Amblyglyphidodon curacao 2 2 6 1 3 31
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Amblyglyphidodon leucogaster 31 2 4 1
Amphiprion clarkii 6 1
Amphiprion frenatus 11 1 7 6
Chromis amboinensis 13 2
Chromis atripectoralis 5
Chromis margaritifer 709 8 3 1 4
Chromis ternatensis 8
Chrysiptera parasema 2
Dascyllus aruanus 1
Dascyllus reticulatus 10
Dascyllus trimaculatus 1 1
Dischistodus perspicillatus 1
Dischistodus prosopotaenia 2
Neoglyphidodon nigroris 18 12 34 6 28 1 5 14 10
Plectroglyphidodon dickii 1
Plectroglyphidodon johnstonianus 3
Plectroglyphidodon lacrymatus 1 13 12 7 9 5 1
Pomacentrus adelus 1 1
Pomacentrus amboinensis 6 1 1
Pomacentrus burroughi 1 2 2
Pomacentrus chrysurus 2
Pomacentrus coelestis 2
Pomacentrus lepidogenys 3 2 3 1
Pomacentrus moluccensis 1 8 11 9 18
Pomacentrus philippinus 10 29 3 3
Pomacentrus sp. 1 3
Pomacentrus tripunctatus 1 2 4 1

Pseudochromidae 1 1
Labracinus cyclophthalmus 1
Labracinus lineatus 1

Synodontidae 1
Synodus binotatus 1

Tetraodontidae 1 2 3 4 1
Arothron nigropunctatus 1
Canthigaster amboinensis 2
Canthigaster compressa 1 1
Canthigaster solandri 2
Canthigaster valentini 3 1

Grand Total 76 1148 229 153 534 103 108 93 136 259
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Appendix Table  3.4.  Summary of Coral Reef Fish Biomass of Lianga, Hinatuan and Bislig Bays in Surigao del Sur.

Fish Biomass (Kg/1000m2) Bayabas Cagwait Marihatag San Agustin Lianga Barobo Hinatuan Bislig City Lingig
Bayabas MS Arangasa Is. MS Omangon Is. MS Otieza MS Ganayon MS Barobo MS Port Lamon MS San Juan MS Tumanan PMS Salvacion SR

Target Species 3.0860 20.4965 4.9991 2.3548 82.1517 2.9502 0.7702 0.4657 2.6343 15.1912
Acanthuridae 0.9899 8.4766 1.3554 0.4212 0.6330 0.2584 0.2254 1.9525 0.3190

Acanthurus auranticavus 0.5868 1.1561 0.0923 1.9525
Acanthurus japonicus 0.0481
Acanthurus mata 0.5112
Acanthurus nigricans 0.0768 0.0313
Acanthurus nigrofuscus 0.1159
Acanthurus nigroris 0.2601
Acanthurus pyroferus 0.0156
Acanthurus thompsoni 0.6212
Ctenochaetus binotatus 0.0904 1.2607 0.0505 0.4234 0.1068 0.1068
Ctenochaetus striatus 0.3126 0.4323 0.5841 0.2784 0.0936 0.0748 0.0873 0.3190
Naso caeruleacauda? 4.9426

Balistidae 0.6281 0.2209 0.1385 0.3227 0.0217
Balistapus undulatus 0.6281 0.2209 0.1385 0.0217
Pseudobalistes flavimarginatus 0.3227

Caesionidae 0.5155 78.0427
Caesio lunaris 0.5155
Caesio teres 75.8627
Pterocaesio tessellata 2.1800

Fistulariidae 0.0627
Fistularia commersonii 0.0627

Haemulidae 0.3204 0.0314
Diagramma melanacrum 0.3204
Plectorhinchus chaetodonoides 0.0314

Holocentridae 0.0832 0.1614 0.0699 0.1625 0.1067 0.0558 4.4517
Myripristis berndti 0.0338 0.0542
Myripristis kuntee
Myripristis murdjan 0.1614 0.1084
Myripristis violacea 0.1067 0.0558 0.1811
Neoniphon opercularis 0.0832
Neoniphon sammara 0.0361 4.0647

Labridae 0.5420 0.2072 0.0460 0.6304 0.0696 0.0868 0.1139 0.0365
Cheilinus chlorourus 0.0817 0.0370
Cheilinus fasciatus 0.3440 0.0563 0.3979 0.0498 0.1139
Choerodon anchorago 0.1508 0.0460 0.1508 0.0370
Hemigymnus fasciatus 0.1111
Hemigymnus melapterus 0.0869 0.0326 0.0365

Lethrinidae 0.0424 0.1980 0.3415
Lethrinus microdon 0.1980
Monotaxis grandoculus 0.0424 0.3415

Lutjanidae 0.9010 9.4161
Lutjanus fulvus 0.3112
Lutjanus malabaricus? 0.0622
Lutjanus monostigmus 0.9010 9.0427

Mullidae 0.3378 0.4508 0.0984 0.1597 0.1971 0.1426 0.0238
Parupeneus cyclostomus 0.3378 0.4508
Parupeneus multifasciatus 0.0984 0.1597 0.1971 0.0238
Upeneus tragula 0.1426

Nemipteridae 0.1621 0.0529 0.0102 0.4411 0.1920
Scolopsis bilineatus 0.1028 0.0143
Scolopsis ciliatus 0.0529 0.1777
Scolopsis lineatus 0.0593 0.0102 0.0593
Scolopsis trilineatus 0.3817

Plotosidae 0.0790 0.7325 0.0239
Plotosus lineatus 0.0790 0.7325 0.0239

Pomacanthidae 1.1881
Pomacanthus sexstriatus 0.7202
Pygoplites diacanthus 0.4679

Scaridae 0.8149 8.0307 2.2620 0.5295 2.8585 1.8191 0.1550 0.0710 0.7227
Scarus bowersi 1.4373 1.1412 0.6719
Scarus chameleon 0.2001
Scarus dimidiatus 0.2711
Scarus flavipectoralis 0.5491
Scarus niger 0.4059
Scarus prasiognathos 0.0840
Scarus qouyi 0.5447
Scarus rivulatus 0.9879 0.4130 1.6514
Scarus sordidus 0.2659 4.1838 0.6829 0.5295 2.1025 0.1677 0.1550 0.0710 0.7227
Scarus sp. 0.0248

Serranidae 0.1041 0.2598 0.1111 0.0469
Cephalopholis boenak 0.0469
Diploprion bifasciatum 0.2598 0.1111
Epinephelus fasciatus 0.1041

Siganidae 0.0381 0.0925 0.1698 0.0280
Siganus canaliculatus 0.0280
Siganus unimaculatus 0.0381 0.0071
Siganus virgatus 0.0925 0.1627

Synodontidae 0.0354
Synodus variegatus 0.0354

Indicator Species 1.1373 1.5076 1.1522 0.1317 0.8198 0.9354 0.6941 0.6715 0.3268 1.4522
Chaetodontidae 0.9636 0.7434 0.8676 0.0576 0.3328 0.6508 0.5745 0.5551 0.3268 1.1103

Caetodon lunulatus 0.2094
Chaetodon auriga 0.0252 0.0943 0.0439 0.0701

Lianga Bay Hinatuan Bay Bislig Bay
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Chaetodon baronessa 0.0480
Chaetodon citrinellus 0.0836 0.0106 0.0157 0.0252 0.0223
Chaetodon ephippium 0.1236 0.0480
Chaetodon klenii 0.1324 0.1265 0.1887 0.1455 0.0943 0.0504 0.1331
Chaetodon lunula 0.0504 0.1765 0.1842
Chaetodon lunulatus 0.0722 0.0439 0.1767 0.1130 0.2447 0.4255
Chaetodon melannotus 0.0330 0.0846 0.0317
Chaetodon octofasciatus 0.0280 0.0480
Chaetodon ornatissimus 0.0268
Chaetodon oxycephalus 0.1562
Chaetodon punctatofasciatus 0.2308 0.0662 0.0441
Chaetodon rafflesii 0.0439
Chaetodon reticulatus 0.0743 0.0304
Chaetodon trifascialis 0.0268
Chaetodon ulietensis 0.0678 0.0443
Chaetodon vagabundus 0.3889 0.2516 0.0419 0.0839 0.1257 0.1508
Forcipiger longirostris 0.0419 0.1677
Heniochus acuminatus 0.0759
Heniochus chrysostomus 0.0861 0.0279 0.0793 0.0688
Heniochus varius 0.1414 0.0938 0.0947 0.0474

Labridae 0.0341
Labrichthys unilineatus 0.0341

Zanclidae 0.1737 0.7302 0.2846 0.0741 0.4870 0.2846 0.1196 0.1164 0.3419
Zanclus cornutus 0.1737 0.7302 0.2846 0.0741 0.4870 0.2846 0.1196 0.1164 0.3419

Demersal/Major Species 0.9260 10.9250 2.1013 0.7546 2.0335 0.9784 3.6391 0.6700 0.9832 1.9544
Acanthuridae 0.5902 0.0179 0.4985 0.0486 0.1255

Zebrasoma scopas 0.4602 0.0179 0.4985 0.0486 0.0395
Zebrasoma veliferum 0.1300 0.0860

Apogonidae 0.0373 0.1015 0.0269 0.0303 0.2863 0.2500
Apogon aureus 0.0465
Apogon compressus 0.0157 0.1812
Apogon cyanosoma 0.2247
Apogon hartzfeldii? 0.0269
Apogon sealei 0.0586
Cheilodipterus artus 0.0858 0.0303
Cheilodipterus quinquelineata 0.0373 0.0253

Aulostomidae 0.5553 0.0719 0.0401 0.3974
Aulostomus chinensis 0.5553 0.0719 0.0401 0.3974

Blennidae 0.0049 0.0032 0.0135 0.0135
Meiacanthus grammistes 0.0032
Meiacanthus atrodorsalis 0.0049 0.0135 0.0135

Centriscidae 0.2253 0.0170 0.0401
Aeoliscus strigatus 0.2253 0.0170 0.0401

Cirrhitidae 0.0195 0.0144 0.0036
Cirrhithichthys falco 0.0036
Paracirrhites arcatus 0.0195 0.0144

Gobiidae 0.0109 0.0231 0.0144
Amblygobius phalaena 0.0231
Amblygobius sp. 0.0144
Ctenogobiops sp. 0.0109

Labridae 0.1246 0.7472 0.3255 0.3747 0.2327 0.6552 0.2212 0.0354 0.0398
Bodianus mesothorax 0.0795 0.0329
Cirrhilabrus cyanopleura 0.0092 0.0950 0.1094 0.0280
Coris batuensis 0.0048 0.0088 0.0725 0.0184
Epibulus insidiator 0.1130 0.0101
Gomphosus varius 0.0030 0.0000 0.0071 0.0030
Halicheores melanurus 0.0369
Halichoeres argus 0.0065
Halichoeres chloropterus 0.0015 0.0846
Halichoeres hortulanus 0.0066
Halichoeres leucurus? 0.0043
Halichoeres marginatus 0.0952 0.0383
Halichoeres melanochir 0.0066 0.0766 0.1050 0.1929 0.0236
Halichoeres melanurus 0.0133 0.0383 0.0126 0.0092
Halichoeres podostigma 0.0065 0.0065
Halichoeres prosopeion 0.0331
Labroides bicolor 0.0070
Labroides dimidiatus 0.0013 0.0026 0.0027 0.0033
Labropsis micronesica 0.0170
Labropsis micronesica? 0.0006
Labropsis xanthonata 0.0342
Oxycheilinus arenatus 0.0961
Oxycheilinus celebecus 0.0370 0.1139 0.0227
Oxycheilinus digrammus 0.2708
Oxycheilinus unifasciatus 0.1545
Pseudocheilinus octataenia 0.0042 0.0042
Stethojulis bandanensis 0.0111 0.0430
Thalassoma amblycephalum 0.0237
Thalassoma hardwickii 0.2162 0.0391 0.0391 0.0596 0.0128 0.0365
Thalassoma lunare 0.0224 0.0018
Thalassomaa hardwickii 0.0860

Monacanthidae 0.0101 0.1298 0.1255 0.0484
Cantherhines sp. 0.1298 0.1255
Oxymonacanthus longilostris 0.0101 0.0186
Paraluteres prionurus 0.0298

Ophichthidae 2.5515
Myrichthys colubrinus 2.5515

Ostraciidae 0.0325
Ostracion cubicus 0.0325
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Pomacanthidae 0.0107 0.0512 0.0203 0.0338 0.0496 0.0541 0.0217 0.0203 0.0535
Centropyge bicolor 0.0424
Centropyge bispinosus 0.0107 0.0061
Centropyge tibicen 0.0072 0.0131
Centropyge vroliki 0.0107 0.0270 0.0203 0.0277 0.0541 0.0217 0.0203 0.0135
Chaetodontoplus mesoleucus 0.0135 0.0270

Pomacentridae 0.7870 8.9516 1.4209 0.2650 1.0232 0.2086 0.4905 0.4805 0.2353 1.4856
Amblyglyphidodon curacao 0.0635 0.0334 0.0996 0.0318 0.0708 0.8178
Amblyglyphidodon leucogaster 0.7585 0.0635 0.1711 0.0167
Amphiprion clarkii 0.2809 0.0251
Amphiprion frenatus 0.2500 0.0145 0.1132 0.2289
Chromis amboinensis 0.0127 0.0026
Chromis atripectoralis 0.0820
Chromis margaritifer 6.9152 0.0590 0.0090 0.0036 0.0427
Chromis ternatensis 0.1398
Chrysiptera parasema 0.0022
Dascyllus aruanus 0.0025
Dascyllus reticulatus 0.0000 0.1356
Dascyllus trimaculatus 0.0185 0.0564
Dischistodus perspicillatus 0.0507
Dischistodus prosopotaenia 0.2157
Neoglyphidodon nigroris 0.7510 0.3263 1.1255 0.2350 0.5873 0.0132 0.0706 0.2612 0.2113
Plectroglyphidodon dickii 0.0103
Plectroglyphidodon johnstonianus 0.0440
Plectroglyphidodon lacrymatus 0.0062 0.0895 0.1292 0.0555 0.1229 0.0383 0.0043
Pomacentrus adelus 0.0024 0.0103
Pomacentrus amboinensis 0.0214 0.0031 0.0031
Pomacentrus burroughi 0.0259 0.0400 0.0197
Pomacentrus chrysurus 0.0077
Pomacentrus coelestis 0.0051
Pomacentrus lepidogenys 0.0312 0.0141 0.0061 0.0113
Pomacentrus moluccensis 0.0007 0.0101 0.0148 0.0145 0.0217
Pomacentrus philippinus 0.0298 0.0882 0.0080 0.0073
Pomacentrus sp. 0.0035 0.0110
Pomacentrus tripunctatus 0.0041 0.0239 0.0312 0.0088

Pseudochromidae 0.0205 0.0319
Labracinus cyclophthalmus 0.0205
Labracinus lineatus 0.0319

Synodontidae 0.0149
Synodus binotatus 0.0149

Tetraodontidae 0.0038 0.0137 0.0249 0.0535 0.0038
Arothron nigropunctatus 0.0252
Canthigaster amboinensis 0.0216
Canthigaster compressa 0.0038 0.0067
Canthigaster solandri 0.0137
Canthigaster valentini 0.0249 0.0038

Grand Total 5.1494 32.9292 8.2526 3.2411 85.0051 4.8641 5.1033 1.8072 3.9443 18.5978
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Appendix 4.1. Fishing characterization, catch, effort and income information in Tago, Surigao del Sur 

Particulars Unit of measures Gear 1 Gear 2 Gear 3 Gear 4 Gear 5 

Fishing Gear 
Used 

Gear  Spear Fish corral Gill net Crab lift net Longline 

Fishing Area Place/Area Barangay 
Purisima 
Municipal 
waters 

Barangay 
Purisima 
Municipal 
waters 

Barangay 
Purisima 
Municipal 
waters 

Barangay 
Purisima 
Municipal 
waters 

Barangay 
Purisima 
Municipal 
waters 

Boat Type Boat  M/NM M/NM M/NM M/NM M/NM 

Number of crew 
involved during 
fishing  

Crew 1 2 2 1 1 

Number of 
months when 
gears are 
frequently used  

 (I-12 to 
represent Jan-
Dec) 

8 5 11 12 9 

Fishing hours/day Hours 6 5 4 4 12 

Fishing Trips per 
month 

Trips 25.00 22.00 25.00 22.00 30.00 

Local name of 
species  caught 
by gear  

Species  Molmol 
Pananglitan 
Danggit, 
Buntog,  
Budas,  
Sibad,    
Suno 

Alimango 
Banak, Ulang, 
Langog  

Banak  
Rompe  
Langog  

Alimango 
Banak, 
Ulang, 
Langog  

Danggit  
Pananglitan 
Buntog   Sibad,     
Budas  

Gear CPUE/ catch kg/gear/day 2.00 4.00 2.67 1.93 1.50 

Individual CPUE/ 
catch 

Kg/person/day 2 2 1.33 1.925 1.5 

Percent of fish 
catch for 
consumption 

%/day 5 10 10 10 5 

Percent of fish 
catch sold 

%/day 95 90 90 90 95 

Sales per day 
from fish catch 

Pesos/day 275.00 650.00 433.33 412.50 200.00 

Cost per day of 
fishing 

Pesos/day 50.00 200.00 125.00 118.75 50.00 

Net Income from 
Fishing 

Pesos/day 225.00 450.00 308.33 293.75 150.00 
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Appendix 4.2. Fishing characterization, catch, effort and income information in Bayabas, Surigao del 

Sur 

Particulars Unit of 
measures 

Gear 1 Gear 2 Gear 3 Gear 4 Gear 5 

Fishing Gears  Gear  Crab lift net Spear Bottom set gill 
net 

Drift gill net Simple 
handline 

Fishing Area Place/Area Municipal 
waters 

Municipal 
waters 

Municipal 
waters 

Municipal 
waters 

Municipal 
waters 

Boat Type Boat  M/NM M/NM M/NM M/NM M/NM 

Number of crew 
involved during 
fishing  

Crew 1 1 1 1 1 

Number of 
months when 
gears are 
frequently used  

 (I-12 to 
represent Jan-
Dec) 

6 12 12 12 12 

Fishing hours/day Hours 7 6 12 3 12 

Fishing Trips per 
month 

Trips 25.00 28.00 22.00 22.00 30.00 

Local name of 
species  caught 
by gear 

Species  Alimango 
Lambay  
Kasag 

Budas  Langog  
Ahaon 
 Gangis 
Katambak 
Kutob 

Budas Buntog 
Langog 
Danggit 
Lambay 
Bangkawon 
Dano 

Bangsi 
Alimango 
Lambay 
Budas 
Danggit 
Buntog 
Puwahan 
Timbongan 
Gangis 
Molmol 
Katambak 
Banak  Latab 
Langog    

Abgawon 
Katambak 
Lapulapu 
Talakitok Kutob 
Bulis 
Mayamaya 
Matangbaka 
Tulingan 
Salindato 
Lapulapu  
Bulis Salindato 
Barilis Marang 
Liplipan 
Sagisihon 

Gear CPUE/ catch kg/gear/day 2.00 5.00 2.50 2.00 3.50 

Individual 
CPUE/catch 

Kg/person/day 2.00 5.00 2.50 2.00 3.50 

Percent of fish 
catch for 
consumption 

%/day 5 5 10 10 5 

Percent of fish 
catch sold 

%/day 95 95 90 90 95 

Sales per day 
from fish catch 

Pesos/day 500.00 700.00 540.00 250.00 400.00 

Cost per day of 
fishing 

Pesos/day 150.00 50.00 150.00 100.00 200.00 

Net Income from 
Fishing 

Pesos/day 350.00 650.00 390.00 150.00 200.00 
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Appendix  4.3. Fishing characterization, catch, effort and income information in Cagwait, Surigao del 

Sur 

Particulars Unit of 
measures 

Gear 1 Gear 2 Gear 3 Gear 4 Gear 5 

Fishing Gears  Gear  Simple handline Bottom set gill 
net 

Drift gill net  Crab lift net Longline 

Fishing Area Place/Area Municipal 
waters 

Municipal 
waters 

Municipal 
waters, deep 
areas 

Municipal 
waters 

Municipal 
waters 

Boat Type Boat  M/NM M/NM M/NM M/NM M/NM 

Number of crew 
involved during 
fishing  

Crew 1 2 2 1 1 

Number of months 
when gears are 
frequently used  

 (I-12 to 
represent Jan-
Dec) 

12 12 6 7 6 

Fishing hours/day Hours 8 12 3 9 12 

Fishing Trips per 
month 

Trips 30.00 22.00 25.00 22.00 30.00 

Local name of 
species  caught by 
gear 

Species  Bawo, Buntog  
Puwahan Budas  
Lupit Katambak 
Kugita, Kutob  
Liplipan, Langog 
Tagintingan 
Suno 
Malinguno 
Lapulapu, 
Langog 
Mayamaya  
Sagigisihon 
Tamban 
Timbongan 
Sarabo Rumpe  
Tarus Tulingan 
Barilis Alindato 
Tangigi 

Latab Langog 
Danggit 
Buntog 
Puwahan 
Timbongan 
Budas 
Banagan 
Banak, Gangis 
Molmol 
Katambak  
Buntog  
Bagabaga 
Alimango 
Lambay  

Alimango 
Lambay 
Budas 
Banagan 
Banak   Latab  
Langog 
Danggit 
Buntog 
Puwahan 
Timbongan 
Gangis 
Molmol 
Katambak  
Buntog  
Bagabaga 
Salindato 
Bangsi 

Alimango 
Lambay 
Kasag 

Sarabo 
Pulahan 

Gear CPUE/ catch kg/gear/day 4.90 5.59 7.30 3.50 5.00 

Individual 
CPUE/catch 

Kg/person/da
y 

4.90 2.80 3.65 3.50 5.00 

Percent of fish 
catch for 
consumption 

%/day 5 10 5 5 5 

Percent of fish 
catch sold 

%/day 95 90 90 95 95 

Sales per day from 
fish catch 

Pesos/day 423.50 617.27 562.00 516.67 675.00 

Cost per day of 
fishing 

Pesos/day 79.41 98.00 193.00 44.67 50.00 

Net Income from 
Fishing 

Pesos/day 344.09 519.27 369.00 472.00 625.00 
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Appendix  4.4. Fishing characterization, catch, effort and income information in Marihatag, Surigao del 

Sur. 

 
Particulars Unit of 

measures 
Gear 1 Gear 2 Gear 3 Gear 4 Gear 5 

Fishing Gear Used Gear  Simple 
handline 

longline Drift gill net Gleaning Spear 

Fishing Area Place/Area municipal 
waters 

municipal 
waters 

municipal 
waters 

municipal 
waters 

municipal 
waters 

Boat Type Boat  M/NM M/NM M/NM M/NM M/NM 

Number of crew 
involved during 
fishing  

Crew 1 2 2 1 1 

Number of months 
when gears are 
frequently used  

 (I-12 to 
represent Jan-
Dec) 

12 7 12 12 6 

Fishing hours/day Hours 12 12 3 4 5 

Fishing Trips per 
month 

Trips 30 28 25 20 28 

Local name of 
species caught by 
gear 

Species  Malaguno-
Mayamaya,  
Budas, 
Katambak 
Mamsa 
Bagak   

Danggit 
Budas 
Pananglitan 
Buntog  
Sibad,  
Timbongan  

Alimango 
Banak 
Bangkawon 
Bangsi 
Bangsi 
Budas 
Budas 
Danggit 
Gangis 
Ilak 
Kugita 
Kugita 
Lambay 
Latab 
Lapulapu 
Maliguno 
Talakitok 
Mayamaya 
Molmol 
Pugapo 
Suno        

Saang, 
Lambayang, 
Sikadsikad, 
Tuyom, 
Bongkawil, 
Dalodalo, 
Imbaw,  
Balat, Lumban 

Danggit Kugita 
Danggit  
Kugita 
Lapulapu 
Molmol Budas,  
Gangis  

Gear CPUE/ catch kg/gear/day 2.625 2.5 3.75 4 2.67 

Individual 
CPUE/catch 

Kg/person/day 2.625 1.25 1.875 4 2.67 

Percent of fish 
catch for 
consumption 

%/day 5 5 10 50 5 

Percent of fish 
catch sold 

%/day 95 95 90 50 95 

Sales per day from 
fish catch 

Pesos/day 280 250 370 60 283.33 

Cost per day of 
fishing 

Pesos/day 50 50 107.875 0 53.33 

Net Income from 
Fishing 

Pesos/day 230 200 262 60 230 
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Appendix 4.5 Fishing characterization, catch, effort and income information in San Agustin, Surigao del 
Sur 

 
Particulars Unit of 

Measure 
Gear 1 Gear 2 Gear 3 Gear 4 Gear 5 

Fishing Gear Used Gear  Drift Gill net Simple 
handline 

Fish pot Spear Squid Jigger 

Fishing Area Place/Area Sandy area Any  Intertidal, 
coral reef 
areas 

 Sandy, 
Seagrass, Coral 
reef 

Coral reefs, 
Sandy Areas  

Boat Type Boat  N/NM N/NM N/NM NM N/NM 

Number of crew 
involved during 
fishing  

Crew 3 1 2 1 1 

Number of months 
when gears are 
frequently used  

 (I-12 to 
represent Jan-
Dec) 

 1-12  1-12  1-12  1-12  1-12 

Fishing hours/day Hours 3 8 24 3 3 

Fishing Trips per 
month 

Trips 22 30 15 15 20 

Local name of 
species caught by 
gear  
 
 
 
 

Species  
 
 
 
 
 

 

Lagato       
Bangan  
Saguysoy Diwit   
Sapsap 
 
 
 

Tuwas      
Molmol  
Bilason   
Puti-an   
Tangige  
Liplipan   
Tulingan      
Pirit  

Gangis, 
Lapulapu 
Molmol, 
Katambak 
 
 
 

Danggit, Budas, 
Kugita, Gangis, 
Molmol, 
Bangkawon     
   

Kugita 

Gear CPUE/ catch kg/gear/day 5.5 5 7.5 3 4 

Individual 

CPUE/catch 

Kg/person/day 1.8 5 3.75 3 4 

Percent of fish 

catch for HH 

consumption 

%/day 10 25 30 10 20 

Percent of fish 

catch sold 

%/day 90 75 70 90 80 

Sales per day from 

fish catch 

Pesos/day 350 650 700 400 475 

Cost per day of 

fishing 

Pesos/day 60 150 75 150 150 

Net Income from 

Fishing 

Pesos/day 290 500 625 250 325 
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Appendix 4.6. Fishing characterization, catch, effort and income information in Lianga, Surigao del Sur 

Particulars Unit of Measure Gear 1 Gear 2 Gear 3 Gear 4 Gear 5 

Fishing Gear Used Gear  Simple 
Handline 

Long line Fish Pot Drift gill net Spear 

Fishing Area Place/Area Deep areas, 
coral reef 
areas, Pacific 
Ocean 

Deep areas, 
shallow 
areas 

Seagrass 
areas, 
intertidal, 
coral reefs 

Shallow areas Seagrass 
beds, coral 
reef areas 

Boat Type Boat  M/NM M/NM M/NM M/NM M/NM 

Number of crew 
involved during 
fishing  

Crew 2 1 2 1 1 

Number of months 
when gears are 
frequently used  

 (I-12 to 
represent Jan-
Dec) 

 1-12  1-12 12-Jan  1-12  1-12 

Fishing hours/day Hours 12 12 12 3 10 

Fishing Trips per 
month 

Trips 26 24 20 26 20 

Local name of 
species  caught by 
gear 

Species  Barilis Tangigi 
Liplipan 
Pandawan 
Tulingan 
Malasugi 
Dugho Rompe 

Lagaw 
TimbonganS
agisihon 
Lagayo 
Katambak 
Pugapo 
Mamsa Suno 
Maya Maya 
Langog 
Lupit 
Matangbaka 

Lagaw  
Timbongan  
Sagisihon   
Katambak  
Pugapo  
Mamsa  
Suno  
Mayamaya  
Langog   
Lupit  
Matangbaka 
Kugita   
Ubod 
Kasili  
Kasag  

Balo  
Sasa  
Danggit 
Katambak 
Nokos Kubutan 
Molmol 

Molmol 
Gangis 
Pagi Kubotan  

Gear CPUE/catch kg/gear/day 13 2 3.5 1.5 4.2 

Individual CPUE/ 

catch 

Kg/person/day 6.75 2 1.75 1.5 4.2 

Percent of fish 

catch for 

consumption 

%/day 5 10 20 20 5 

Percent of fish 

catch sold 

%/day 95 90 80 80 95 

Sales per day from 

fish catch 

Pesos/day 2687.5 250 250 250 466.67 

Cost per day of 

fishing 

Pesos/day 312.5 100 150 100 100 

Net Income from 

Fishing 

Pesos/day 2375 150 100 150 366.67 
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Appendix 4.7. Fishing characterization, catch, effort and income information in Barobo, Surigao del Sur 

Particulars Unit of Measure Gear 1 Gear 2 Gear 3 Gear 4 Gear 5 

Fishing Gear Used Gear  Bottom set gill 
net 

Simple 
Handline  

Stationary 
lift/bag net 

Spear Fish trap 

Fishing Area Place/Area seagrass beds, 
intertidal 

coral reef 
areas 

 coral reef 
areas 

 

Boat Type Boat  N/NM N/NM N/NM NM NM 

Number of crew 
involved during 
fishing  

crew 2 2 3 1 2 

Number of months 
when gears are 
frequently used  

 (I-12 to 
represent Jan-
Dec) 

 1-12  1-12  1-12  1-12  1-12 

Fishing hours/day Hours 8 8 11 8 15 

Fishing Trips per 
month 

Trips 22 30 20 28 30 

Local name of 
species  caught by 
gear 

Species Danggit 
Katambak 
Budas 
Indangan 
Molmol        
Talakitok 

Danggit 
Katambak 
Budas 
Indangan 
Molmol        
Talakitok 

Bolinao Gisaw 
Guno Lawayan 
Nokos  
Pagi  
Sapsap Tamban 

Danggit 
Indangan       
Kitong          
Lambay      
Alimango 
Kasag 
Octopus   
Banagan  

Lapulapu      
Danggit         
Budas        
Anduhaw       
Lambay          
Molmol      
Indangan 
Katambak  
Ito               
Talakitok 

Gear CPUE/ catch kg/gear/day 3 2.5 10 2 4 

Individual CPUE/ 
Individual’s catch 

Kg/person/day 1.5 1.25 3.3 2 2 

Percent of fish 
catch for HH 
consumption 

%/day 5 3 20 3 3 

Percent of fish 
catch sold 

%/day 95 97 80 97 97 

Sales per day from 
fish catch 

Pesos/day 486 465 400 413 350 

Cost per day of 
fishing 

Pesos/day 200 100 100 100 80 

Net Income from 
Fishing 

Pesos/day 286 365 300 313 270 
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Appendix 4.8. Fishing characterization catch effort and income information in Hinatuan, Surigao del 
Sur 
 

Particulars Unit of Measure Gear 1 Gear 2 Gear 3 Gear 4 Gear 5 

Fishing Gear Used Gear  Drift gill net Long line Simple 
handline 

Fish Corral Squid jigger 

Fishing Area Place/Area shallow areas  deep areas 
shallow areas 

deep areas 
coral reef 
Pacific Ocean 

seagrass beds 
shallow areas 

deeper 
portions of 
the coral reef 
areas 

Boat Type Boat  M/NM M/NM M/NM NM M 

Number of crew 
involved during 
fishing  

Crew 1 1 1 1 1 

Number of months 
when gears are 
frequently used  

 (I-12 to 
represent Jan-
Dec) 

 1-12  1-12  1-12  1-12  1-12 

Fishing hours/day Hours 3 12 15 12 12 

Fishing Trips per 
month 

Trips 26 24 26 26 20 

Local name of 
species  caught by 
gear 

Species  Danggit Potpot 
Budas Buntog 
Molmol Kikilo 
Katambak 
Sibad 
Anduhaw 
Matangbaka  

Sagisihon  
Katambak 
Pugapo 
Mamsa Suno 
Lagaw 
Langog   
Lupit  
Matang baka 
TimbonganM
ayamaya  

Katambaksibad 
Talakitok  
Tulingan 
Belason 
Pandawan 
Liplipan Suno  
Dalagang  
      bukid 
Timbongan 
Mayamaya 
Maliguno 

Danggit Budas 
Alimango  
Lukon Lambay 
Pasayan 
Walowalo  
Kikilo  
Sibad 
Timbongan  

Kugita 

Gear CPUE/ catch kg/gear/day 4.4 5 4.5 4.3 4 

Individual 
CPUE/catch 

kg/person/day 4.4 5 4.5 4.3 4 

Percent of fish 
catch for HH 
consumption 

%/day 10 10 10 10 10 

Percent of fish 
catch sold 

%/day 90 90 90 90 90 

Sales per day from 
fish catch 

Pesos/day 600 850 560.57 591.66 575 

Cost per day of 
fishing 

Pesos/day 87.5 100 114.25 66.66 75 

Net Income from 
Fishing 

Pesos/day 512.5 750 446.25 525 500 
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Appendix 4.9. Fishing characterization catch effort and income information in Bislig, Surigao del Sur 

Particulars Unit of Measure Gear 1 Gear 2 Gear 3 Gear 4 Gear 5 

Fishing Gear Used Gear  Bottom set 
gill net 

Spear Troll line Stationary 
lift/bag net 

Simple 
handline 

Fishing Area Place/Area Intertidal, 
coral reefs 

Intertidal, 
coral reefs, 
rivers 

Deeper areas, 
open sea, 
Pacific ocean 

Deeper areas Coral reefs, 
river,       deep 
areas 

Boat Type Boat  N/NM N/NM N/NM NM N/NM 

Number of crew 
involved during 
fishing  

Crew 2 1 3 3 2 

Number of months 
when gears are 
frequently used  

 (I-12 to 
represent Jan-
Dec) 

 1-12  1-12  1-12  1-12  1-12 

Fishing hours/day Hours 8 8 11 8 15 

Fishing Trips per 
month 

Trips 22 30 20 28 30 

Local name of 
species  caught by 
gear 

Species & price 
per kg 

Lambay 
Danggit 
Sapsap 
Pasayan  
Gisaw Banak 
Alimango 
Handilitik 
Karasway 
Latab 
Mayamaya 
Bugaong  
Diwit  
Budas 

Lapu-Lapu 
Budas  
Danggit 
Mungit 
Indagan 
Gangis  
Baga  
Kugita 
Kubutan 
Nukos 

Tulingan 
Bariles 
Pandawan 
Tangige 
Rompe Sibad 
Pirit Budloy 
Pakol Balangsi 
Liplipan 

Bolinao 
Buduhon Nocus 
Dangit 
Ngisingisi Gono  
Panagum Silay 
Tiki Tigi-Tigi 
Diwit 

Lagaw 
Katambak 
Timbongan 
Indaugan Tigi-
Tigi Palata  
Ibis  
Mantis 
Maming 
Salaysalay  
Sibad Lawayan 
Latab 
Anduhaw 
Alibangbang 
Saguksok 

Gear CPUE/catch kg/gear/day 4.2 3.5 13 6.5 3 

Individual 
CPUE/catch 

Kg/person/day 2.1 3.5 4.3 2.2 1.5 

Percent of fish 
catch for 
consumption 

%/day 10 25  20 20 

Percent of fish 
catch sold 

%/day 90 75 100 80 80 

Sales per day from 
fish catch 

Pesos/day 411.67 345.56 3500 326 2189.3 

Cost per day of 
fishing 

Pesos/day 114.44 91.67 1000 70.6 544.1 

Net Income from 
Fishing 

Pesos/day 297.22 253.89 2500 255.4 1645.2 
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Appendix 4.10.  Fishing characterization catch effort and income information in Lingig, Surigao del Sur 

Particulars Unit of Measure Gear 1 Gear 2 Gear 3 Gear 4 Gear 5 

Fishing Gear Used Gear  Bottom set gill 
net 

Simple 
handline 

Spear Squid jigger Compressor 

Fishing Area  Intertidal coral 
reef Pacific 
Ocean 

 Coral reefs 
river deep 
areas 

Deeper coral 
reef areas 

Deeper areas, 
coral reefs 

Coral reefs 

Boat Type Boat  M/NM M/NM M/NM M/NM M 

Number of crew 
involved during 
fishing  

Crew 

2 2 1 2 2 

Number of months 
when gears are 
frequently used  

 (I-12 to 
represent Jan-
Dec) 

12 12 12 9 12 

Fishing hours/day Hours 3 12 10 8 7 

Fishing Trips per 
month 

Trips 30 26 30 28 15 

Local name of 
species  caught by 
gear 

Species  Buntog Lambay 
Kitong Danggit 
Katambak Budas  
Matangbaka  

Bariles   Balo     
Sagisi 
Talakitok 
Katambak 
Tulingan 
Liplipan 
Mayamaya 
Malasugi 
Bulanbulan 

Gangis 
Molmol 
Kugita 
Kuwabutan 
Pananglitan 
Danggit 
Buntog 
Budas  
Sibad   
Suno 

Kugita 
Kubutan 

Gangis  
Pawikan 
Sibad  
Budas  Suno  
Banagan  

Gear CPUE/catch kg/gear/day 5.7 7 2 2.7 3 

Individual 

CPUE/catch 

Kg/person/day 2.85 3.5 2 1.35 1.5 

Percent of fish 

catch for HH 

consumption 

%/day 5 0 10 0 10 

Percent of fish 

catch sold 

%/day 95 100 90 100 90 

Sales per day from 

fish catch 

Pesos/day 579.28 1712.25 300 365 450 

Cost per day of 

fishing 

Pesos/day 150.57 368 50 110 200 

Net Income from 

Fishing 

Pesos/day 428.71 1344.25 250 255 250 

 

 


