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Abstract
Along with a continuous increase in tourism, unsustainable use of marine resources and
terrestrial activities, the Philippines marine resources, including coral reefs, fisheries
and mangroves, turn out to be ever more threatened by the development. This
document constitutes a very first Zoning Draft Proposal relating to the creation of a
Marine Protected Area for the Abucayan inlet in the Puerto Princesa Bay. First providing
the reader with basic notions about zoning, it then reviews and combines socioeconomic and environmental data collected on-site, thus allowing the creation of a very
first Draft Zoning Map. The aim of this proposal is to bring useful information and
appropriate recommendations based on actual and recent data in order to assist the City
Agriculture Department in the creation and management of the future Marine Protected
Area.
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I.

Introduction:

Each year, the tourism industry and its development becomes more important in
Palawan‘s economy and at the same time its precious marine resources, including coral
reefs, fisheries, mangroves and wetlands turn out to be ever more threatened by
development. With this proposal the team of Centre for Sustainability is looking at ways
to help rehabilitate marine ecosystems and increase protection of sensitive and
endangered marine habitats in the Abucayan inlet of the Puerto Princesa Bay in
Palawan. In doing so, the Centre for Sustainability is also hoping to assist the City
Agriculture Department in the creation of a Marine Protected Area for the Abucayan
inlet located in between the barangays Santa Lucia and Luzviminda (see fig. 1).
This document constitutes a 1st draft proposal relating to the future creation of a MPA of
the Abucayan inlet of the Puerto Princesa Bay.
By combining socio-economic and environmental data collected on-site, the Centre for
Sustainability is hoping to bring useful information and appropriate recommendations
for the creation of a Zoning Plan that will be associated to the future MPA.
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About Protected Areas and Zoning: generalities
a. Background: why protecting?
Palawan has rich marine resources and habitats such as coral reefs, sea grass beds,
mangroves, wetlands, salt marshes, sensitive benthic habitats and sandy beaches. These
marine resources and habitats present an important part of the marine ecosystem and
livelihoods of local coastal communities. Rapid socio-economic changes and threats from
overfishing and terrestrial activities such as terrestrial runoff increase pressure and
threats on marine resources. Therefore, they must be urgently protected and conserved
through the establishment of protected areas.
With a good elaborated dataset of the defined area it is possible to create a Management
Plan including a well-defined Zoning Plan which fits the interests all stakeholders while
ensuring a sustainable use of the marine ecosystem and its resources.

b. MPA zoning
Generalities
A “zonation” refers to a spatial allocation of specific uses and activities to well-defined
areas within a larger area: it is a key management tool for multiple-use MPAs. It allows
areas to be set aside for particular activities such as protection of key habitats or
nursery areas and breeding sites, research, education and fishing (IUCN 2008). The
zoning of a MPA appears to have two major purposes:



First, to reduce conflicts between users (professional and recreational fishers,
fishers and aquaculture purpose, etc.);
Second, to protect critical stocks and nursery areas for the purpose of
replenishing the surrounding areas (“spill-over” effect).

A zoning scheme generally includes areas under strict protection and areas with
increasingly fewer restrictions. There may also be sub-zones, which might be modified
on a seasonal or temporal basis (e.g. because of breeding cycles of organisms), but this
differs and is dependent on the characteristics of the area (IUCN 2008). In general the
scheme should aim to provide a balance between conservation and resource use, and
should be as simple as possible (IUCN 2008).
“If it is too complex, it will be difficult to enforce as stakeholders may have difficulty
distinguishing the different zones (IUCN 2008)”.
The Zoning Plan is typically part of the Management Plan of the area, or a separate
document. In some cases, the zone types are laid out specifically in the MPA legislation.
This is extremely important because if a Zoning Plan is not officially recognized, it may
significantly delay management decisions. The Zoning plan should clearly identify the
boundaries of the different zones using Geographical Information System (GIS)
(mapping) and explain how each area can be used. As with the outer boundaries of the
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MPA, it is essential that the different zones are identified on-site by floating buoys or
other relevant system once the plan is agreed and approved.
A MPA could be of two kinds: a type of management zone in one larger area, or an area
in which activities may be zoned and managed. These two scenarios are explained and
illustrated below:
Scenario A:
MPAs are areas in which activities are zoned. Zoning of activities takes place within the
MPA and the management measures in these zones are driven by biodiversity
conservation objectives (Gubbay 2005).

Scenario B:
MPAs are one of a number of types of management zone. Management measures within
the MPA will support biodiversity conservation and have been specifically designed with
this objective in mind. The management regime in other “zones” may support
biodiversity conservation but are not introduced with this objective in mind. (Gubbay
2005)

In our case, scenario A would seem to be the most appropriate in order to support
biodiversity and conservation objectives within the MPA. The whole Abucayan inlet
should be seen as one MPA which will be further zone the areas into different zones with
different legislation, according to their purposes, usage and resources. To recognize the
whole Abucayan inlet as one MPA with different zones will be more effective as it is clear
to everybody that the whole area is a protected one.
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Methods
In order to conserve marine resources on a long-term scale, a biodiversity approach and
a socio-economic approach need to be fully integrated within the creation and
management of the MPA (and its associated Zoning Plan.)
The first step was the mapping of the research area as well as the resources of the area.
The Resource mapping will involve the placement of vital environmental coastal data on
a 1:11000 (1cm = 0,11km) scale map. Different kind of key habitats are displayed with
different kind of colours (e.g.: coral reefs, mangroves, sea grass beds, beaches etc.).
Resources can be displayed with Arabic numerals, Uses in the area (e.g.: aquaculture,
tourism) with a capital letter and different kind of other features (e.g.: boundaries use
zones, roads, river mouth etc.) with whole words. The mapping was done with an
available GIS map. The environmental data was collected by survey dives and
snorkelling along the shore to determine the different ecotones (e.g.: we started with
mangroves and marked where mangroves ended and seagrass habitats began. From
there we determined the edge of seagrass beds and marked the beginning of coral
patches or mud patches) .
Besides assessing the marine environment, it is essential to collect all necessary sociodemographic information on the communities that will be directly affected by the
implementation of the MPA (and the Zoning Plan). In this case these are the two
barangays Sta. Lucia and Luzviminda residing in the Abucayan inlet. The gathering of
reliable local socio-demographic context is an essential initial step and base for
developing and successfully implementing a MPA. For the socio-demographic surveys a
questionnaire was designed which should display the socio-demographic data that were
important to know by designing a MPA (see Appendix I). The interviews were conducted
with the local barangays in the inlet. For this purpose a first meeting was planned to be
introduced to the community chief in order to explain the purpose of the interviews. A
translator had been on-site and helped with to collect the necessary data. A team
including myself and a Filipino student as translator with good English skills visited the
two barangays around the Abucayan inlet to interview the inhabitants with help of the
questionnaire. The questionnaire is also containing a fishing part in order to gain more
information about the fishing gear, fishing habits and a general picture over the marine
resource use in the area. Finally all the collected data were entered into Excel tables and
the highlights were further processed into the main report.
In addition observation will be used as a method to gain information about the marine
resource-use in the area and the fishing habits of fishermen as well as the amount of
fishing boats.
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By conducting surveys in the Abucayan inlet, the social and economic data collected
during the socio-demographic surveys allow:


Integrating requirements of marine ecosystems with the need of the people
who depend upon fisheries resources. If these social and economic criteria
are not taken into account, the MPA (and its Zoning Plan) will be created from
a single sector management view and will eventually lead to a significant
number of resource use conflicts.



Collecting all necessary data, including information on fishing gears, fishing
techniques and fishing seasonality in order to establish a clear and welldefined Zoning Plan. A multiple-use zoning scheme will allow reducing
competition and conflicts between human uses of the area while still allowing
for conservation.



Getting a clear picture of people’s needs, expectations and perceived issues
related to fisheries resource management in their area.
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II.

Local socio-demographic context

Background
The registered local barangays living around the Abucayan inlet, namely Santa Lucia and
Luzviminda (Fig. 1), depend heavily upon marine resources as a source of income and
for their livelihoods.

Figure 1: Map showing the two barangays, Santa Lucia and Luzviminda, and the Abucayan inlet in between

A MPA is planned to intensify the effectiveness of conservation, of sustainable fishing
and anticipate further socio-economic changes along with an increase of development in
Palawan. The area would cover the whole Abucayan inlet which will greatly affect the
two barangays previously mentioned.
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Methodology
A survey was conducted on May and June 2012, focusing on household structure,
occupations and fishing habits. The methodology was simple: going from house to house
with a precise questionnaire. As people would not necessary appreciate an intrusion in
their private life, we had to maintain a certain level of restraint and keep the questions
as simple as possible. A local student of the Palawan State University was present to help
with translation issues.
People were very cooperative; the results proved to be quite interesting and allowed us
to obtain a good estimation of the number of people actually involved in activities
related to marine resources in the Abucayan inlet. We also asked people´s opinion
concerning the evolution of the catch since their arrival and asked more detailed
questions about their fishing habits, fishing gear and the general use of the area. The
results concerning fishing gears and fishing habits will be viewed in part c) fishing part
of each of the two barangays.
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Demography and socio-economics
Santa Lucia
Originally named New San Ramon Penal Farm, Sta. Lucia is founded by Mr. Eriberto B.
Misa on November 22, 1952. It was named Barangay Sta. Lucia which came from “Lucia”
whose feast day fall on December 13, and was awarded as Special Barangay Sta. Lucia
Sub-Colony in the year 1973. On March 25, 1994 under Presidential Proclamation No.
350, President Fidel V. Ramos declared the 1,072 hectares of Bgy. Santa Lucia as an
Industrial Commercial Site but was amended by Presidential Proclamation No. 718 on
January 23, 1996 reclassifying the same as an Environmental Estate of Puerto Princesa
City.
Sta. Lucia consists of a total of 23 Households (plus 12 external households living in
Santa Lucia near the Highway as a sub colony which is excluded from the interviews due
to their distant range of the Abucayan inlet). The total population, including the sub
colony is 158 inhabitants.
A socio-economic data collection has recently been conducted in Santa Lucia. The data is
compiled in this section. Among other results it was found that:
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a) The inhabitants
The survey conducted in May 2012 counted a total of 19 Households which were
recorded but unfortunately I was unable to survey 4 of the households, due to them
being away at the time I conduct the interviews. All of the following results of Santa
Lucia will not include the 4 families that were not questioned:







Individuals



Age:
The interviewed inhabitants can be
divided into 27 males and 28
20
18
females
15
15
15
13
The age was divided into 4
10
distinctive groups (fig. 2) and the
5
majority is between 18 and 30
0
years old. Furthermore all the
< 18 years:
18-30
31-50
>50 years:
years:
years:
interviewed villagers cited as
Figure 2: Age distribution of the inhabitants of Santa Lucia
ethnicity group that they are
Pilipino.
The majority of the people in the community are Roman Catholic (85,5 percent),
although minorities have different religions (Born Again (3,6 percent), Iglesia Ni
Christo (1,8 percent), Jesus is Lord (1,8 percent) and Adventist (7,3 percent).
Thus Roman Catholic is the main religion in Sta. Lucia.
In terms of language, Tagalog is the dominant common language but the majority
has also the proficiency to speak other dialects, as shown in the graphic (fig. 3):
Over 90 percent of the
Language:
interviewed
60
inhabitants cited that
they are literate and
50
have the proficiency
40
to write and read. 3
individuals were
30
illiterate (5,5 percent),
20
1 individual stated to
10
have the proficiency
to only read and 1 to
0
only write.
The most stated
reason why families
moved to Santa Lucia Figure 3: different dialects spoken by the inhabitants of Santa Lucia
was because of work (35,3 percent) and because of a family member (35,3
percent). Furthermore because of being a former inmate or respectively one
family member has been one.
Individiuals
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b) Occupation
As one´s activity benefits to the whole family, the results have been treated at a family
scale rather than at an individual scale. For instance, they are 4 fishermen in the
community, which means that 4 households have fishing as their primary source of
income (fig. 4). Furthermore, it is quite difficult to distinguish one person´s occupation
from the household´s occupation, as individual family members will most often help out
the others. For instance, after school, children will often assist their parents selling
goods in the shop or going fishing. Obvious is also the high percentage of locals stated
they are unemployed.

2%

2%

2%

2%

7%

7%
5%
4%
4%

32%

2%

13%

4%

2%
4%

2%

2% 2%

2%

2%

2%

tricycle driver
Centre for Sustainability
unemployed
Bgy. Councelor
Bgy. Chairwomen
Bgy. Secretary
Bgy. Nutrition Scholar
Private Driver
Sales agent
Youth organisation chairwomen
Police
pillow maker
Farmer/Gardener
Construction worker
Carpenter
Housewife
Bay Security
Fishermen
canteen manager
Street sweeper
self employed

Figure 4: main occupation of the inhabitants of Santa Lucia

In order to get additional data the
questionnaire also aimed to
6% 6%
provide information about the
12%
major problems the community
has to face (fig. 5). It turns out
12%
that more than 1/3 of the
6%
interviewed people stated that
17%
they biggest problem of the
community is the lack of
permanent livelihood which in
the end also increase the pressure Figure 5: The major problems the
on the marine resources of the perception
Abucayan inlet because the fishing for subsistence increases.

lack of permanent livelihood
lack of water

35%

none
lack of health services

6%

no cooperation between
residents
lack of support from
government
personal problems
illegal fishing

community has to face according to their own
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c) Fisheries part
The fishing part of the questionnaire aims to provide more details about the fishing
practices of the two barangays in order to get a clear picture how the villagers who are
involved in fishing practice use the marine resources of the Abucayan inlet. The
following sections will give information about how many people are involved in fishing
practices, how many boats are being used by the villagers, which species will be
targeted, what fishing gear will be used as well as seasonality of fishing, activities of
women or other family members regarding fishing practice and the marketing of fish
catch. Furthermore it was asked to give an opinion about the current threats and issues
witnessed in the area as well as recommendations for a more sustainable management
of fishery resources in the inlet.


no. of households



Out of 19 interviewed families, 15 (79%) were involved in fishing practices for
own consumption and are practicing an activity related to marine resources in
the Abucayan inlet. Thus, many of the locals, next to their normal work, fish for
subsistence reasons.
5
More than half of the interviewed
4
households (10) possess at least one boat
3
which they use for fishing. The sizes of
2
the boats differ and range from 2 meters
1
up to 5 meters (fig. 6). In total the
0
questioned households possess 11 boats.
2 meter 2,5
3,5 4 meter 4,3 5 meter
In addition in total 30 persons next to the
meter meter
meter
fishermen (4 persons) are involved in
Figure 6: Boat size (in meter) of the boats owned by inhabitants of
catching fish or practice other activities
Santa Lucia
related to marine resources.
Hook and line is the most used fishing gear (8 households) used by the villagers
of Sta. Lucia, slightly more than the use of fish nets (7 households). 1 Household
respectively is using a spear gun, bare hands or bottom gillnets in order to catch
fish.
The amount of the different fishing gears differs from household to household.
Hook and line ranges from 1 per household up to 3 per household; 3 families use
only 1 hook and line, 4 families use 2 hooks and lines and only 1 family use 3
hooks and lines. The number of fish nets per household shows a stronger
fluctuation as every household possesses a different amount of fish nets.
1,2,3,4,6,10 fish nets are respectively used by the different households and 1 of
those households stated that they possess 200 fish nets.
The quantity of catch per fishing session is divided between the hook and line
fishing and the use of fish nets (fig. 7).
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The main targeted species
of the fishermen and
3
hook and line
subsistence fishing
fish net
households in Sta. Lucia is
2
fish (75 percent), followed
by crabs (17 percent) and
1
squid (8 percent).
Most of the fish catches are
kept by the individual
0
0,5 1 1,5 2 2,5 3 3,5 4 4,5 5 5,5 6 6,5 7 7,5 8 8,5 9 9,5 10
households (69 percent).
amount in kilogramm
However, when the catch is
Figure 7: Quantity of catches (in kilogram) per fishing session and fishing gear
good, it is sometimes sold
between members of the Community (18,5 percent). Also a small amount of
households sell their catches to the market (18,5 percent).
Most of the households (56 percent) involved in fishing practice cited that they
fish constantly during the whole year while an even part of the questioned
households (each 11 percent) mostly go fishing during the hot summer period
(March and April) and the beginning of rainy season where it is mostly not rainy
that frequently. 3 households stated that if it is not possible to go fishing their
main source of income shifts from fishing to gardening vegetables.
Furthermore it was interesting to get an idea how much time the families or
fishermen spend mostly on their boat on a fishing day. The outcome is that 50
percent of the interviewed households with a boat spend 3 hours on their boat,
25 percent 8 hours and also 25 percent cited that they usually spend 10 hours
(mostly overnight) on their fishing boat.
no. of Fishermen



When I conducted the survey I asked about the evolution of the catches (in quantity). I
decided to compare the amount of fish caught and take the time frame between when
the interviewed person first arrived in the area and nowadays:


50 percent of the interviewed households (5) cited that the quantities in their
catches have decreased since they first arrived in the area and only 10 percent (1
household) stated that the quantities have increased. The rest (4 households)
have not noticed any significant change in the quantities of their catches and
answered that the quantities are still the same as when they arrived in the area.

In order to get more information about what could be the potential reasons in their
opinion for the decreased quantities as well as if it is a general decline in the whole area
and all species or only parts of it the households that stated that the quantities have
decreased were asked further questions. The following section shows the outcome of the
further asked questions of the 5 households that cited the difference in the quantities of
catches have decreased:
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“What do you think are the potential reasons for this decrease in catch rates?”
 3 of the 5 households (60 percent) stated that destructive fishing methods
(e.g.: timbog technique) are in their opinion the reason for decreasing catch rates.
 Respectively 1 household each said the reason for the decreasing catch rates
are competition with fishermen from other barangays and a general increase in
fishermen using the Abucayan inlet.



“Did you observe a decline in all species or only in some species?”
 3 out of 5 households (60 percent) stated that they observe a decline in all
species in the Abucayan inlet while the other household cited that they observe a
decline only in fish species and some species only respectively.



“Did you observe changes in the amount of fish in the whole Abucayan inlet
or only in parts of it?”
 2 households (40 percent each) say that they observe changes in the whole
inlet respectively in some parts only while 1 household cited that they observe
changes only in small parts of the inlet.

The next question was raised in order to get an idea about the main threats and issues,
according to their own perception, in the area that are affecting the sustainable
management of fisheries resources (fig. 8). In addition I asked them to rate their
answers. They were allowed to name 3 threats and issues, where they should afterwards
tell me which is the most important thread/issue and which one is less important:


It is obvious that, according to their perception, destructive fishing techniques
are the main threat to the sustainable management of fisheries. Furthermore the
lack of law enforcement as well as the lack of human resources and equipment to
improve law enforcement is seen as a major threat.
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Answer 1 (most important thread)

Answer 2

Answer 3

9

8

number of households

7
6
5
4
3
2
1
0
destructive fishing
techniques: bottom
gillnets (e.g.: crab
nets), cyanide fishing,
timbog

lack of human
resources/equipment
to improve law
enforcement

lack of law
enforcement

conflict between
professional and
recreational fishing

anchoring on reef

pollution

no cooperation of
fishermen

Figure 8: Main threats and issues the inhabitants perceived/witnessed in the area that are affecting the sustainable management of fisheries resources



Regarding feeling pressure from competition in the Abucayan inlet, by for
example other fishermen from other barangays, the answer was mostly that the
marine resource user do not feel pressure of competition (83 percent) which
shows that the majority do not have any problems with fishermen from
Luzviminda (the barangay on the other side of the Abucayan inlet) in general.

In order to get a clearer about fishermen using illegal fishing methods in the Abucayan
inlet, the questionnaire aims to provide data about how often villagers witness illegal
fishing:





68 percent cited that they have not witnessed fishermen using illegal fishing
methods.
Out of the 32 percent who stated that they witness fishermen using illegal fishing
methods 14,2 percent witness illegal fishing every day, 28,6 percent witness it
once a week, twice a week (28,6 percent) and 3 to 4 times a week (28,6 percent).
All interviewed inhabitants answered unanimously that in their opinion law
enforcement is necessary to be implemented or rather be improved in the
Abucayan inlet. The most given answer for the reason they think law
enforcement needs to be implemented/improved was “for better protection
against illegal and destructive fishing methods” which was given by 28,6 percent.
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Furthermore 23,8 percent stated that the reason for law enforcement is to
supervise and control the fishing activities of the fishermen using the marine
resources of the inlet. 14,3 percent cited that the reason is to have better
protection in the area, respectively to have more fish while 9,5 percent stated the
reason is to sustain the peace in the area. 1 Household each (4,8 percent each)
said to increase sustainability in the area, respectively to secure the livelihood of
the residents.
In order to get a feeling for the attitude towards a Marine Protected Area, it was
asked if they think a MPA is a useful conservation tool to be applied in the
Abucayan inlet. The answer was without a dissentient vote positive and therefore
I asked a last question to get behind the reason why in their perception it is a
useful tool for the inlet. The outcomes are shown in figure 9 below:

5

number of Households

4

3

2

1
3

5
2

2

2

2

1

1

1

1

0
to stop illegal to have more
and
fish
destructive
fishing

to avoid
overfishing

to protect the to increase to protect fish
marine
sustainability
stocks
environment

to stop
aquaculture
in the area

to stop
fishermen
from other
barangays

to secure
places for
fishes to
hatch and lay
their eggs

no idea

Figure 9: The stated reasons the inhabitants of Santa Lucia think a MPA is a useful conservation tool for the Abucayan inlet
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Catches by the community
The following compilation is an overview of the most common species that were stated
to be caught by the local fishermen and subsistence fishermen of the communities. An
extensive list with the scientific names and pictures is given in Appendix II.
As mentioned in the fishing part, hook and line fishing is used by 8 households, fish net
fishing by 7 households and 1 household respectively is using a spear gun, bare hands or
bottom gillnets. The next section will provide an overview about the species caught with
the different fishing methods:
Hook and line fishing:
 Groupers are being caught by 4 households (50 percent).
 Threadfin breams, stonefish and snappers are being caught each by 3 households
(37,5 percent).
 Parrotfish is being caught by 2 households (25 percent).
 Tunas and jacks are being caught each by 1 household.
Fish net fishing:
 Rabbit fish is being caught by 5 households (71,5 percent).
 Jacks are being caught by 3 households (42,9 percent).
 Stone fish, squid and threadfin breams are being caught each by 2 households
(28,6 percent).
 Parrotfish, grouper, mullets and milkfish are each being caught respectively by 1
household.
Spear gun fishing:
 Groupers are being caught by 1 household using a spear gun.
Bottom gillnets fishing:
 Crabs are being caught by 1 household.
Fishing by bare hands:
 Shells and seaweed are collected by 1 household.
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Luzviminda
Luzviminda is situated in the Eastern South of Palawan, between the Barangays Santa
Lucia and Inagawan, near the south national highway, approximately 30 kilometres
away from the heart of the city of Puerto Princesa.
The total land area of the barangay Luzviminda is 1491,89 hectares. The Population of
the barangay is, according to the census of 2011, a total of 2759 residents divided into
645 officially registered households. Furthermore, Luzviminda is composed of 14
Puroks (sub-divisions of a barangay) with each of them having their own Purok officials
which help in the effective administration of the barangay.
The population of the barangay changed a lot during the years due to the influx of
migrants from different parts of the Philippines. Most of them were in search for a piece
of land to own and build a house. Due to that, the population consist of a diverse culture,
various religious beliefs and different dialects. The people in the community came from
Luzon, Visayas and Mindanao, however the dominant ethnicity among the residence are
Visayans. The majority of the inhabitants live in a poor economic status and a great
number of the residents do not have permanent jobs and live without fixed sources of
income.

23

July 2012

Individiuals

a) The inhabitants
The survey conducted in May 2012 counted a total of 23 Households which were
recorded. The total number of households is 645 but since most of them are not involved
in marine related activities I concentrated
on households near the inlet who are
20
known to be involved in fishing activities.
20
< 18 years
19
All of the following results of Luzviminda
18 - 30 years
16
10
will include the results of all 23
31 - 50 years
Households that were questioned:










The interviewed inhabitants can be
divided into 37 males and 22

3

< 18
years

> 50 years
18 - 30
years

31 - 50
years

> 50
years

females
Figure 10: Age distribution of the inhabitants of Luzviminda
The age was divided into 4
distinctive groups (fig. 10) and the majority is over 50 years old. Furthermore, all
the interviewed villagers cited as ethnicity group that they are Filipino.
The majority of the people in the community are Roman Catholic (72,3 percent),
however minorities have different religions (Adventist (9,2 percent), Aglipay (1,5
percent), Born Again (4,6 percent), Iglesia Ni Christo (1,5 percent), Jehova (6,2
percent)
and
Protestant
(4,6
60
percent). Thus Roman
50
Catholic is the main
40
religion in Luzviminda.
In terms of language,
30
Tagalog
is
the
20
dominant
common
language and spoken
10
by over 95 percent of
0
the
interviewed
individuals but the
majority has also the
proficiency to speak Figure 11: different dialects spoken by the inhabitants of Luzviminda
other dialects, as shown in the graphic (fig. 11):
All individuals of the interviewed inhabitants cited that they are literate and have
the proficiency to write and read.
The most stated reason why families moved to Santa Lucia was because of work
(54,4 percent) and because of a family member (18,8 percent). Furthermore war
has been the reason to choose to move to Luzviminda (13,5 percent), poverty (9
percent) and lastly 1 household moved to Luzviminda because they hoped for
higher quantities of fish.
Individuals



0
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b) Occupation
As one´s activity benefits to the whole family, the results also have been treated at a
family scale rather than at an individual scale. For instance, out of the 57 individuals that
were questioned 13 are fishermen in the community, which means that 13 households
have fishing as their primary source of income (fig. 12). In addition 4 other individuals
are engaged in activities related to marine resources (1 BFAR worker, 2 Fish cage
caretaker, 1 Fish vendor and 2 fishermen for which fishing is not the primary source of
income) which result in a total of 19 households out of 23 (82,6 percent) that primarily
depend on marine resources as their source of income. Furthermore, it is quite difficult
to distinguish one person´s occupation from the household´s occupation, as individual
family members will most often help out the others. For instance, after school, children
will often assist their parents selling goods in the shop or going fishing. Obvious is also
the high percentage of interviewee stated they are unemployed (19 percent). When
combined with the individuals that cited to be Housewife, which does not provide a
source of income for a household, the unemployment rate reaches 38,6 percent.
2%

2%

BFAR

4%

Bgy. Health worker

5%

Businessman/women

2%

4%

19%

Caretaker

2%
2%

2%

Carpenter
City Agriculture
Coconut plantation worker

4%

Communication agent

Construction worker

7%
19%

Farmer
Fish cage caretaker

4%

Fish vendor
Fishermen

23%

Housewife

2%

Private driver
Unemployed

Figure 12: main occupation of the inhabitants of Luzviminda
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In order to get additional data the questionnaire aimed to provide information about the
major problems the community has to face (fig. 13). It turns out that, almost identical to
Santa Lucia, more than 1/3 of the interviewed people stated that they biggest problem of
the community is the lack of permanent livelihood which in the end also increases the
pressure on the marine resources of the Abucayan inlet because the fishing for
subsistence increases. In addition, poverty contributes further to the previously
mentioned problem.
lack of permanent livelihood
poverty

4%
21%

no problems

34%

bad infrastructure

4%
4%

chaos

4%
8%

8%
13%

illegal logging and fishing
illegal work
no comment
no law to impose for rights of
ownership

Figure 13: The major problems the community has to face according to their own
perception

26

July 2012

number of households

c) Fisheries part
 Out of 23 interviewed households, 11 (47,8 percent) were involved in fishing
practices for own consumption, 8 households stated that they are not fishing for
own consumption (34,8 percent) while 4 households (17,4 percent) did not
wanted to give any comment regarding that matter. Thus, many of the locals fish,
next to their normal work, for subsistence reasons.
 In addition in total 14
What size has your boat?
individuals other than the
6
fishermen (13 persons) are
involved in catching fish or
5
practice
other
activities
4
related to marine resources.
3
 19 of the interviewed 23
2
households (82,6 percent )
1
possess at least one boat that
0
they use for fishing. The sizes
of the boats differ and range
from 2 meters up to 10,3








meters (fig. 14). In total 26 Figure 14: Boat size (in meter) of the boats owned by the inhabitants of Luzviminda
boats are owned by 19 households
The hook and line fishing technique is most used fishing technique of the
interviewed households and accounts for 13 households (56,5 percent). Fish nets
are used by 7 households (30,4 percent) and 3 households use bottom gillnets
(13 percent).1 Household is using bare hands in order to catch fish.
The amount of the different fishing gears differ from household to household.
Hook and line ranges from 1 per household up to 1000 pieces per household; 1
household use only 1 hook and line, 2 households use 2 hook and lines, 1
household use 3 hook and lines, 2 households use 4 hook and lines, 1 household 6
pieces, 1 household 10 pieces, 1 household 20 pieces, 1 household 80 pieces, 2
households 100 pieces and 1 household stated they use 1000 hook and lines for
fishing. The number of fish nets per household shows less fluctuation; 2
households use 1 fish net, 1 household 4 fish nets, 2 households 5 fish nets, 1
household 7 fish nets, 1 household 8 fish nets and 1 household 10 fish nets.
Bottom gillnets are only used by 3 different households each using 20, 30 and
respectively 100 pieces.
The quantity of catch per fishing session is divided between the hook and line
fishing and the use of fish nets (fig. 15).
The main targeted species of the fishermen and subsistence fishing households in
Luzviminda is fish which accounts for 80 percent followed by crabs (15 percent)
and shells (5 percent).
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Most of the fish catches
from the households (19
2
in total, representing
Hook and line
82,6 percent of the total
Fish net
households interviewed)
are
sold
between
Bottom gillnet
1
members
of
the
community (35 percent)
and on the market (35
percent),
while
6
households keep their
0
catch
for
own
consumption
(30
percent).
9
households
(52,9
Figure 15: Quantity of catches (in kilogram) per fishing session and fishing gear
percent) involved in
fishing practice cited that they fish constantly during the whole year while the
other 10 households mostly fishing the most at different times during the year.
Most given answer was that they fish most in June (35,7 percent), May (21,4
percent) and April and January (both 14,3 percent). December and July was
stated both by only 7,1 percent.
It was interesting to get an idea how much time the families or fishermen spend
on their boat on an average fishing day. The outcome is that 2 hours, 4 hours and
8 hours was cited by 22,2 percent respectively.16,7 percent of the interviewed
households with a boat spend 3 hours on their boat, 11,1 percent 1 week and 1
household cited to usually spend 12 hours (mostly overnight) on his fishing boat.
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8 kg
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When I conducted the survey I asked about the evolution of the catches (in quantity). I
decided to compare the amount of fish caught and take the time frame between when
the interviewed person first arrived in the area and nowadays:


68,4 percent of the interviewed households cited that the quantities in their
catches have decreased since they first arrived in the area and only 15 percent
stated that the quantities are still the same as when they arrived, while not a
single household have the feeling that quantities have increased. 15,8 percent
stated that the quantities change every month due to the weather and other
condition and could not give a clear answer.

In order to get more information about what could be the potential reasons in their
opinion for the decreased quantities as well as if it is a general decline in the whole area
and all species or only parts of it the households that stated that the quantities have
decreased were asked further questions. The following section shows the outcome of the
further asked questions of the 5 households that cited the difference in the quantities of
catches have decreased:
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“What do you think are the potential reasons for this decrease in catch rates?”
 25 percent stated that competition in their opinion is the reason for
decreasing catch rates, 16,7 percent that more fishermen than in the past using
the area and 8,3 percent because of destructive fishing methods. 25 percent think
that the climate and different seasons dictate the catches while another 25
percent did not wanted to give any comment
“Did you observe a decline in all species or only in some species?”
 11 out of 12 households (91,7 percent) stated that they observe a decline in all
species in the Abucayan inlet while the other household cited that they observe a
decline only in fish species and some species only respectively.
“Did you observe changes in the amount of fish in the whole Abucayan inlet
or only in parts of it?”
 8 households (66,7 percent) say that they observe changes in the whole inlet
while 4 households (33,3 percent) only in some parts.

The next question was raised in order to get an idea about the main threats and issues,
according to their own perception, in the area that are affecting the sustainable
management of fisheries resources (fig. 16). In addition I asked them to rate their
answers. They were allowed to name 3 threats and issues, where they should afterwards
tell me which is the most important thread/issue and which one is less important:
Answer 1 (most important threat)

Answer 2

Answer 3

12

10

number of households

8

6

4

big fishing boats

no alternative livelihood

anchoring on reefs

competition

pollution

lack of law enforcement

lack of human
resources/equipment to
improve law enforcement

destructive fishing method

conflicts between
professional and
recreational fishing

conflicts between
fishermen from other
baranggays

Conflicts between
destructive and sustainable
fishing techniques

0

aquaculture and other
farming activities

2
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Figure 16: Main threats and issues the inhabitants perceived/witnessed in the area that are affecting the sustainable management of fisheries resources
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It is obvious that, according to their perception, destructive fishing techniques
are the main threat to the sustainable management of fisheries. Furthermore the
lack of law enforcement as well as the lack of human resources and equipment to
improve law enforcement is seen as a major threat. Noticeable is also that the
residents of Luzviminda see pollution as a far more serious threat that affect the
sustainable management of fisheries resources than the residents of Santa Lucia
did.
Regarding feeling pressure from competition in the Abucayan inlet, by for
example other fishermen from other barangays, the answer was mostly negative
(47,8 percent) which shows that the majority do not have any problems with
fishermen from Santa Lucia (the barangay on the other side of the Abucayan
inlet) in general. 34,9 percent still answered that their feel pressure from
competition with fishermen from Santa Lucia while 17,4 percent did not want to
comment on that matter.

In order to get a clearer picture about fishermen using illegal fishing methods in the
Abucayan inlet, the questionnaire aims to provide data about how often villagers
residing close to the Abucayan inlet witness illegal fishing:
 60,9 percent cited that they have not witnessed fishermen using illegal fishing
methods (although 1 household suspected illegal fishing but has no proof), 30,4
percent stated they witness fishermen using illegal fishing techniques and 8,7
percent decided to not comment on that matter.
 Out of the 30,4 percent who stated that they witness fishermen using illegal
fishing methods 85,7 percent witness illegal fishing every day and 14,3 percent
once a week
 69,6 percent stated to witness fishermen using destructive fishing methods while
30,4 denied witnessing fishermen using destructive fishing methods. All
households who witness destructive fishing stated to witness it every single day
in the inlet. Out of the 69,6 percent who stated to witness destructive fishing
methods 56,3 percent further identified the destructive fishing method as timbog
fishing. Out of the 30,4 percent that did not witness any destructive fishing in the
Abucayan inlet 57,1 percent have the opinion that timbog is not regarded as
destructive fishing gear.
 Regarding their opinion about the necessity of law enforcement to be
implemented or rather be improved in the Abucayan inlet 73,9 percent represent
the opinion that law enforcement is necessary to improve/implement while 17,4
percent answered that in their opinion it is not necessary. 8,7 percent did not
wanted to comment. The most given answer for the reason they think law
enforcement needs to be implemented/improved was to have fair but strict
competition for fishermen which was given by 27,8 percent. Furthermore 22,2
percent stated that the reason for law enforcement is prevent illegal fishing
activities, while 11,1 percent said to supervise and control the fishing activities of
the fishermen using the marine resources of the inlet, prohibit illegal fishing and
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in order to protect fish stocks and coral reefs. 16,7 percent did not wanted to give
any comment regarding the matter.
In order to get a feeling for the attitude towards a Marine Protected Area, it was
asked if they think a MPA is a useful conservation tool to be applied in the
Abucayan inlet. The answer from 22 out of the 23 households was explicitly yes
while 1 household stated that in his opinion a MPA is not a useful conservation
tool to be applied in the area. Therefore I asked a last question to get behind the
reason why in their perception it is a useful tool for the inlet. The outcomes are
shown in fig. 17 below:
F12.1: What is the reason you think a MPA is a useful tool for the inlet?

7
6
number of Households

5
4
3

7

2

4
3

1

2
1

1

1

1

0
to have more
fish for the
residents

for the good of
the whole
community

for the future of
fishermen

to avoid
overfishing

to prohibit
to avoid
fishermen from
destructive
other barangays fishing methods

to protect the
marine
environment

to make the
area more
attractive for
sustainable
projects

Figure 17: The stated reasons the inhabitants of Luzviminda think a MPA is a useful conservation tool for the Abucayan inlet
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Catches by the community
The following compilation is an overview of the most common species that were stated
to be caught by the local fishermen and subsistence fishermen of the communities. An
extensive list with the scientific names and pictures is given in Appendix II.
As mentioned in the fishing part, hook and line fishing is used by 13 households, fish net
fishing by 7 households 3 households use bottom gillnets and 1 household use bare
hands. The next section will provide an overview of the species caught with the different
fishing methods:
Hook and line fishing:
 Threadfin breams are being caught by 8 households (61,5 percent).
 Groupers are being caught by 4 households (30,8 percent).
 Jacks and tuna are being caught each by 3 households (each 23,1 percent).
 Stonefish and snappers are being caught each by 2 households (each 15,4
percent).
 Rabbit fish is being caught by 1 household.
Fish net fishing:
 Rabbit fish is being caught by 3 households (42,9 percent).
 Mullets are being caught by 2 households (28,6 percent).
 Crabs, grouper, jacks, mackerels, milkfish, sardines, snapper, squid and threadfin
breams are being caught each by 1 household.
 Parrotfish, grouper, mullets and milkfish are each being caught respectively by 1
household.
Bottom gillnets fishing:
 Crabs are being caught by 3 households (100 percent).
 Groupers are being caught by 1 household.
Fishing by bare hands:
 Shells are collected by 1 household.
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III.

Environmental context:

Assessment of the marine habitats and resources
The tropical reefs in the Abucayan inlet are mainly fringing reefs, located along the
shoreline of the islands. These reefs are ecosystems with high biodiversity, providing
habitats for a wide variety of fish families and invertebrates. Their value is not only
ecological, but also socio-economic, as fishing contributes to the livelihoods of local
communities. Based on collected data in the Abucayan inlet, it is possible to classify
three main habitats: coral reef, mangrove and sea grass area.

Figure 18: Map showing the main habitats and resources of the Abucayan inlet
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Coral Reef
Tropical coral reefs are one of the most diverse ecosystems in the world. Their depth
distribution is highly dependent on sunlight penetration, because algae cells called
zooxanthellae, which live in symbiosis with the corals, provide high amounts of essential
nutrients (products of photosynthesis) to the coral polyps. The shallow fringing reefs
around the coastline consist mainly of massive hard coral, the reef-builder, whose
limestone skeletons constitute the foundation of the reef. Their complex structure
provides many different ecological niches, not only for fish, but also for a high variety of
benthic marine organisms, ranging from sessile creatures like sponges, soft corals,
anemones and bivalves, to other invertebrates, including several crustaceans,
echinoderms (sea stars, sea cucumbers, sea urchins etc.), and molluscs (octopuses,
cuttlefish, nudibranchs, etc.).
Mangroves
Mangroves constitute a transitional zone between land and sea in tropical and
subtropical marine tidal areas. Mangrove plants are adapted to the extremity of the
abiotic factors that define this special environment. Water temperature, salinity and
oxygen concentration vary dramatically with tidal changes in water level, requiring a
broad tolerance range from the mangrove trees.
Like many other transitional ecosystems, mangroves provide important habitats for
both marine and terrestrial species. The complex root system of the mangrove trees
serve as important breeding and nursery grounds for many fish and crustacean species
and are also often used as a hiding place for predator avoidance. Furthermore, these
unique intertidal ecosystems play an important role in coastal protection against
erosion, storm surges and tidal inundation.
Sea grass
The complex marine habitat of sea grass meadows offers a rich food supply for
herbivores and serves as a shelter and nursery for commercial fish species, recreational
fish species, and countless invertebrate organisms. The leaves of sea grass give juvenile
fish and benthic invertebrates, such as crustaceans, bivalves, and echinoderms, a place
to hide from predators, and provide a settling substrate for sessile organisms.
Furthermore, sea grass meadows also help to mitigate the effects of strong currents,
preventing the scouring of bottom areas from extreme water movement.
Condition
Based on data collected through survey dives, it can be said that the health of the marine
ecosystems in the Abucayan inlet is generally in fragile condition, threatened by various
legal and illegal anthropogenic activities. Nevertheless, it has been observed that the
area of Centre for Sustainability, by protecting and therefore tackling on illegal and
destructive fishing methods in their area, has allowed a progressive regeneration of
some damaged areas.
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Threats and Resource-use conflicts
The main threats for the habitats are listed below:


Overharvesting of fishery resources



Fisheries-associated damages (coral breaking from snorkelers and destructive
fishing techniques (i.e.: timbog, ghost nets)



Sedimentation from river inlets



Coastal development: sewage, waste management and terrestrial runoff carrying
pollutants



Lack of permanent livelihood in the two barangays surrounding the Abucayan
inlet, which results in more fishing activities which result in additional pressure
on the marine resources.

Climate change constitutes a natural threat that can lead to episodes of coral bleaching.
Climate change-related coral disease needs to be closely monitored and further actions
need to be evaluated and implemented accordingly.
In order to conserve marine resources on a long-term scale, the results of the socioeconomic approach and the biodiversity approach need to be fully integrated within the
creation and management of the MPA and its associated Zoning Plan.
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IV.

Zoning Draft Proposal

Zoning adapted to local context
It was previously mentioned that zoning of an MPA appears to have two major purposes:



First, to reduce conflicts between users (professional and recreational fishers,
fishers and aquaculture purpose, etc.);
Second, to protect critical stocks and nursery areas for the purpose of
replenishing the surrounding areas (“spill-over” effect).

The Zoning Plan is designed with basic conservation criteria principally emphasizing on
fishing practice and specific gear restriction.
The goals should be set for the long term and should illustrate an area used in a
sustainable manner with abundant biodiversity and proper community protection. A top
priority is the conservation of the ecosystems and the services it provides for the local
communities in term of fisheries resources and a permanent livelihood basis.
Creating many zones within the MPA would lead to confusion and would eventually be
ineffective; it should follow a framework that would be as simple as possible in order to
make it understandable to stakeholders with a great diversity of different backgrounds
(Department of Environment and Natural Resources, Bureau of Fisheries and Aquatic
Resources of the Department of Agriculture, and Department of the Interior and Local
Government 2001). In this case the area would be divided into 3 zones:




a Conservation Zone,
a Protected Zone,
a Multi-use zone (Buffer zone)

These 3 zones are simple enough for local communities to manage their area at local
level. Moreover, by providing a gradation of restrictions, a balance of uses of the marine
environment that satisfy the requirements of many resources-users, a multiple-use
zoning plan could be easier to implement and enforce than to manage large restricted
areas (Department of Environment and Natural Resources, Bureau of Fisheries and
Aquatic Resources of the Department of Agriculture, and Department of the Interior and
Local Government 2001).
The basic principle of multiple zoning is to have areas within the MPA that are strictly
protected, buffered by areas with fewer restrictions. For example the core consists of a
sanctuary with high ecological importance (vulnerable habitats like coral reefs or
endangered species concentrations) where only research/scientific activities are
allowed. The inner core is surrounded by a protected zone where no fishing techniques
and gears are allowed (except for traditional hook and line fishing for subsistence
fishing on a family scale) in order to increase the biodiversity in the surrounding areas
(“spill-over” effect). The Buffer Zone, where only specific fishing techniques and gear are
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allowed, acts as a buffer zone between the Conservation/Multiple-Use Zone and outside
of the MPA where all regular fishing activities are allowed.
Although it is difficult to deal simultaneously with the needs and interests of the local
community, the increase of subsistence fishing and the needs and objectives of species
and habitat conservation, many examples around the world have proved that a wellplanned and implemented “zonation” area can work.
Also, many examples show that the best scenarios of protected area management have
been driven by local communities which led to the conclusion that local communities
should be greatly involved in the MPA co-management process (Community based
management), under the direction of the City Agriculture Department, to assist in
monitoring and controlling the area.

Defining the zones

Figure 19: Basic scheme of Zoning Plan including 3 main zones
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“No take” Conservation zone (also called sanctuary) (red)
Total area: [size to be determined on final draft via GIS]
Generalities:
The Conservation Zone is comprised of areas with high ecological importance and
aquaculture purposes. Vulnerable habitats like intact and healthy coral reefs and
endangered species concentrations will remain undisturbed by tourism activities or
fishing, except for scientific research. Well-defined and complex fish sanctuaries need to
be reviewed and re-established to ensure that the reproduction cycle of aquatic animals
will be understood and well protected by all stakeholders, especially by the City
Agriculture Department and the wardens from local communities.
Local context:
The Conservation Zone includes vulnerable habitats of high ecological importance,
especially already damaged and still healthy coral reefs. In addition the fish cages of
BFAR and Centre for Sustainability should be undisturbed by human influences in order
to create the “spill-over” effect which eventually contribute to more fish populations in
the whole inlet.
Protected Zone (yellow)
Total area: [size to be determined on final draft via GIS]
Generalities:
Fishing activities within the Protected Zone are limited and rigorously monitored in
order to ensure continuous regeneration of the damaged habitats and marine resources
as well as proper protection for the intact habitats. The long-term goal is to ensure a rich
ecosystem which shall be mostly undisturbed by human activities.
This level of protection allows fish in the protected zone to grow older and bigger. The
subsequent increase in eggs and juveniles will increase the local fish density, and
through time, the fish density of other zones as well. In this “spill-over effect,” the
movement of larvae and adults to the Multiple-Use Zone (and beyond) will benefit the
greater community relying on the local fisheries as livelihood. In addition if a time comes
when tourism starts to play a role in the Abucayan inlet the area can be re-designed in
order to attract marine ecotourism, snorkelers and divers who appreciate a rich
ecosystem undisturbed by human activities. In this case tourism-related damage shall be
closely monitored. Anchoring is strictly forbidden (use of mooring buoys can be
evaluated for a future project).
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Local context:
In our case, the creation of such zone has the priority in this area is to protect coral reefs
and other sensitive habitats such as seagrass beds and mangroves, while still allowing
for family-scale fishing. It also aims to anticipate and avoid potential conflicts between
subsistence fishing (traditional fishing with lines) and small-scale commercial fishing
(fish nets and crab traps).

Multiple-Use Zone/Buffer Zone (light green)
Total area: [size to be determined on final draft with GIS]
Generalities:
The Multiple-Use Buffer Zone aims to provide a transition space between a highly
protected area (Conservation & Protected Zones) and the outside of the MPA
(Department of Environment and Natural Resources, Bureau of Fisheries and Aquatic
Resources of the Department of Agriculture, and Department of the Interior and Local
Government. 2001), where heavier activities are allowed. The Multiple-Use Zone is a
family-scale fishing are and a possible future ecotourism zone. Carefully considered
guidelines are necessary to avoid potential conflicts between fishers and potential
tourists. Snorkelling should be prohibited due to safety concerns with the boat traffic,
while diving is still allowed but at one’s own risk.
Local context:
Fishing activities are less limited than in the previous zones. Also anchoring is allowed,
as it does not significantly impact the habitats in these areas.

The different zones should be clearly marked with mooring buoys in order to not only
inform the marine resource users, visitors and residents in the inlet about the location of
each zone but also to visualize the boundaries clearly to everyone. Additionally an
information board should be designed and put up at the entrance of the inlet with the
purpose of giving general information about the MPA in the area as well as explaining
the regulations of each zone.
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Based on the elaborated environmental and socio-economic data of the area, a zoning
scheme (fig. 19) and associated regulations are worked out on the model presented
below (table 1); The elaborated data contains information about the cover and health of
the area, as well as information about the marine resource use of local communities.
This data is processed into the regulation table and zoning scheme and emphasizes on
conservation and resource use for the local communities.
Table 1: Regulations for the different zones inside the MPA

Conservation
Zone

Activities

Human activities
strictly limited

Protected Zone
A limited
number of
activities may be
undertaken

Multiple-Use
Buffer Zone
A limited
number of
activities can be
undertaken

Squid lines
Traditional line fishing
①
Bottom long lines
Traps
②

Fish trap
Crab trap

Shell harvesting
Bottom weighted net fishing
Surface net fishing
③
Anchoring
Diving
Research and scientific
activities
Timbog

: Allowed

: Not Allowed

①: Traditional line fishing stands for lines with hooks and baited.
②: A limited number of traps per boat should be applied
③: A limited number and length of net (per boat) should be applied
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Zoning scheme

Figure 20: Zoning scheme (first draft) for the Abucayan inlet
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V.

Discussion

The purpose of the interviews was to gather reliable data regarding the local sociodemographic context as a first step and base to know how the area is being used by the
local communities. The “Fishing Practices” part of the questionnaire aimed to gain more
information about the fishing gear, fishing habitats and a general picture over the
marine resource use in the area
One weakness of the study was to obtain truthful answers as a foreigner due to the
sensitive nature of the topic. Asking interviewees about the quantities of their catches,
the amount of fishing gear used by individual households or the occurrence of illegal or
destructive fishing techniques is regarded as a sensitive topic. It is quite understandable
that the residents are likely to be sceptical about a foreign researcher asking questions
about their quantities of catches and fishing gear. In addition people did not necessary
appreciate an intrusion in their private life and so it was necessary to maintain a certain
level of restraint to make the interviewees feel comfortable talking about those topics.
The answers of the questionnaire should be treated with caution but allow to get a trend
about how the local communities use the marine resources in the Abucayan inlet.
The assessment of the marine habitats and resources consisted of mapping the
Abucayan inlet and therefore identifying the size of the different key habitats as well as
the condition of each key habitat. The mapping part was done by snorkelling and diving
along the edges of the ecotones of each key habitat and put the data into the map. This
approach provides a good indication about the location of the key habitats as well as
their cover, however it is not completely accurate as it is done without the use of a GPS.
The condition of the key habitats is another discussion point due to lack of biological
knowledge and research possibilities. The results are what were visible to the eye
during snorkelling and diving sessions but without taking samples and further analyses.
The results can be taking as an indicator of damaged areas, however lack scientific
certainty. Nevertheless it is obvious that various anthropologic activities impact the
environment in a negative way.
To conclude the discussion, the weaknesses and discussion points mentioned above can
be improved quite easily and can be done by, for example a recognised governmental
institution with proper GIS maps in order to locate the key habitats accurately which
will be necessary for the demarcation of the individual zones.
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VI.

Conclusion

As shown, the two barangays Santa Lucia and Luzviminda heavily depend on the marine
habitats and resources of the Abucayan inlet. This dependence puts great pressure on
the habitats and resources and because these marine resources and habitats present a
crucial part of the marine ecosystem as well as livelihoods of the local communities they
must be urgently protected and conserved.
With all necessary data now collected, the creation of the Marine Protected Area and the
associated zoning plan could be finalized soon enough and efficiently protect the fragile
habitats and fisheries resources of the Abucayan inlet. In addition this would create a
sustainable way of securing the livelihoods of the local coastal communities while still
allowing for conservation of the key habitats
Local communities who depend on fisheries for their livelihoods shall be well involved
in the MPA creation process as they will constitute the key element in the success of its
management.
Finally, land development and associated environmental impacts (waste-management,
terrestrial runoff, etc.) as well as a potential increase in recreational activities (diving,
recreational fishing, tourism-associated activities) shall be anticipated in order to avoid
irreparable environmental impact on the marine environment and future resource-use
conflicts.
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Appendix I: Questionnaire

Part 1: Socio-economic demographics
Reason for the interview:
The interview will be conducted in the context of the project “transforming the Abucayan inlet into a
legitimate approved Marine Protected Area”. In order to provide the government with the necessary
socio-demographic information in the communities that will be directly affected by the
implementation of the MPA. The gathering of reliable local socio-demographic context is an essential
initial step and base for developing and implementing successfully a MPA. This questionnaire will be
designed in order to collect the necessary data which include number of Households, household size,
sources of livelihood, land and boat ownership, seasonality of fishing gear, activities of women, and
marketing on fish catch, issues and problems faced by the community. In addition determining the
status of the coastal environment in the Abucayan inlet by including local villagers and their
knowledge about the area is a useful step and through the process, residents and other stakeholders
are able to get a comprehensive profile which is necessary for making plans and taking action
towards a more sustainable use of marine resources. The method demonstrates how relevant the
information and data provided by local resource users can be involves the local communities in the
process.
H1. Family Name: ______________________________________________________
H2. When did you arrive in the village? ____________________________________
H2.1From where? ____________________________________________________
H2.2.What was the reason you moved to Sta. Lucia/Luzviminda?
__________________________________________________________
Member

Age

Gender

Ethnicity

Religion

Language

Education*

Occupation

* read (r) and / or write (w) + years of school education

44

July 2012

H3. How many family members do you have? _______________________________
H4. Household income sources:

Occupation

Primary

Secondary

Tertiary

H5. How does your dominant source of income vary during the year?

_________________________________________
_________________________________________
H5.1 Do you sometimes go fishing for your own consumption?

Yes

 No

H6. If you would be in charge of the inlet, what would you suggest in order to improve the sustainable
management of fisheries?
______________________________________________________________________________
H7. Would you be willing to support tourism activities in the Abucayan inlet?

Yes

No

H8. What are, in your opinion, the major problems your community has to face?
_________________________________________
_________________________________________
_________________________________________
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Part 2 - Fishing Practices
F1. What size (in meter) has your boat?

No Boat

________________meters



F1.1 If you have a boat: what is the number of seats? ______________
F2. Do your kids or other members of your family (wife) go fishing?

Yes 

No

F2.1 If Yes, how many kids/members of your family: __________________________
F3. What types of fishing gear do you use, how many do you have, for which targeted species and what quantities?

Fishing gear

Number

Targeted species*

Quantity (in kg)

* fish, squid, crabs or others

F4. What is your main targeted species?

crab

squid

fish

other ______________________________

F4.1 Which fish species are your main target?
___________________________________________________________________

F4.2 What happens with your catch?

sell it to market  for the village  own consumption
F4.2.1 If you sell it to the market, is it live trade or fresh trade?
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live fish trade

fresh fish trade

F5. When do you fish most? (pick the top 3 months)

January
February
March
April
May
June
July
August
September
October
November
December:
F5.1 What is your alternative source of income when it is not possible to fish?
___________________________________________________________________
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F6. How much time (average) do you spend on your boat on one normal fishing day?
Size of boat (in meter)

Time
(in hours)

Type of gear

Targeted species

Boat:
No boat

F7. Have you noticed a difference in the quantities of your catches, between now and when you first arrived
in the area? Average quantities of catch:

have increased are the same as before



have decreased

F7.1 If you think the catch quantities are now lower than in the past, what do you think are the
potential reasons for this decrease in catch rates?
___________________________________________________________________
___________________________________________________________________
F7.2 Did you observe a decline in all species or only in some species?
___________________________________________________________________
F7.3 Did you observe changes in the amount of fish in the whole Abucayan inlet or only in parts of it?
__________________________________________________________________
F8. What are the main threats and issues you perceived and/or witness in the area that are affecting the
sustainable management of fisheries resources?
 3 answers maximum
 Among the 3, mention the most important issues (#1 = most important)

Destructive fishing techniques: bottom gillnets (e.g.: crab nets), cyanide fishing, timbog
Anchoring on the reef
Conflicts between professional and recreational fishing
Conflicts between destructive and sustainable fishing techniques (e.g. traditional traps,
hook and line vs. loss of equipment, etc.)

Pollution (waste/garbage thrown at sea)
Aquaculture or other farming methods
Lack of law enforcement
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Lack of human resources/equipment to improve law enforcement
Conflicts between fishermen from other barangays
F9. Do you feel a lot of pressure from competition in the Abucayan inlet during fishing?
(from other fishermen from other barangays)

Yes

No

F10. Have you witnessed fishermen using illegal fishing methods in the area?

Yes

No

F10.1 If yes, how often do you witness fishermen using illegal fishing methods?
_______________________________________

F11. Have you witnessed fishermen using destructive fishing methods in the area?

Yes

No

F11.1 If yes, how often do you witness fishermen using destructive fishing methods?
_______________________________________

F12. Do you think law enforcement in the inlet is necessary to be implemented?

Yes

No

F12.1 What is the reason you think law enforcement is necessary to be implemented?
___________________________________________________________________
F13. According to your perception, are Marine Protected Areas a useful conservation tool to apply in the
inlet?

Yes

No

F13.1 What is the reason you think it is a useful/not useful tool for the inlet?
___________________________________________________________________
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Appendix II: List of catches by the communities
Mulmul

Bisugo

Parrotfish

Fork-tailed threadfin bream

Scaridae

Nemipterus furcosus

Saging saging, Mangagat

Tambakol

Snapper

Tuna

Lutjanus sp.

Thunnus sp.

Isdang Bato
Stone fish
Talakitok, Salay salay

Synanceia sp.

Jacks
Caranx sp.

50

July 2012
Lapu lapu

Pusit

Groupers

Squid

Epinephelinae

Teuthida

Bangus
Milkfish

Danggit, Samaral

Chanos Chanos

Rabbitfish
Siganus sp.

Banak

Sap sap

Mullets

Ponyfishes

Mugilidae

Leiognathidae sp.
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Tamban

Burao

Sardines

Tunas and Mackerels

Clupeidae

Scombridae

Dalagang bukid

Alimango

Fusiliers

Mudcrab, Blue swimmer crab

Caesionidae

Scylla serrata, Portunus pelagicus

Tahong
Mussel
Mytilidae
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Lato
Seaweed
Caulerpa lentillifera
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