factory to forma new kelompok.

(2) Relationship betweenthe Tauke and the fishermen
As in Desa Pelantai, there 1s no Tauke in this village whose occupation is

fishing.

(3) Theproblems ofthe village
1) Unorganized part-time fishermen
As in Desa Pelantai, there are villagers who in the statistics are classified as
fishermen, but in reality many of them are part-time fishermen who are engaged in
the other work such as wage labor. However, in this village, these people have
already been receiving the benefits of the APBD II and PKT projects, which have
promoted organizing the fishermen. It is necessary to promote the organization of
these part-time fishermen and establish a néw industry that promotes a fishing
business by these fishermen and increase their chances ofemployment.
2) Theinadequacy: of financial institutions engaged in financing for activities
 As prev1ously stated, the members of the kelompok are obhgated to makea
5,000 rupiahs donation each month. On Merbau island where the village 1s located,
there is no bank. Thus, depositing and withdrawing money 1s very inconvenient. It
appears that it is necessary to take effective measures for handling the cooperatives
money.
3) The inadequacy of means of funds procurement for fishing
As with Desa Pelantai, there is 1o Tauke in this village and, therefore, no
means of obtaining funds to finance ﬁshihg, Most of the fishermen who have
benefited by being provided with Gombang nets because of the financial support of
the APBD 1l and the PK'T projects, had been gill-net fishing using sampans until
then or had been engaged in felling work of mangroves. They are typical examples
of people who would convert to fishing, which brings 1n cash, if only ﬂley could

obtain the initial investment required to purchase fishing equipment.

4.4.5 Current Condition of Model Mangrove Area
(1} Characteristics of mangrove forest _

This area is located in the southwest part of the Merbau Island. The area faces
the Pelantai forest area beyond the Asam Channel. Rhizophera spp. dominant
mangrove forests range along the Channel (Infand-sea type mangrove forests). There
are large mangrove forests along the rivers in the north mland part The range of the
mangrove forests to the south of Teluk Ketapang is narrow in width (about 200m).
There range mangrove forests where partiaily high and medium Rhizophora spp. is
dominant, fromthe Terus village inthe southto the coast of the 5. Rengit Channel.
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(2)

()

There is one HPHH on the north coast of the Asam Channel, and 2 along the
Rengit Channel. Therearealso 3 sites of charcoal kilns.

Near the residential area in the hinterland, there range coconut trees and rubber
trees. Between mangrove forests and inland high forests, the development of sago
palm trees in under way, Land conversion to coconuts, rubbers and sago is considered
to be one of the reasons of secular changes of mangrove coverage (especially rear

mangrove).

Function of mangrdve forest

- The general conditions are the same as those of the Pelantai model mangrove
area and the use of mangrove forests as foresfry resources is hoped for. The large and
frequent waves caused by speedboats erode the substratum at the edge of forests. The
increased maritime traffic through the 8. Rengit Channel in this atea in recent years has
been eroding the substratum of the edges of mangrove forests there. Restrictions on
the navigation speed appears necessary to prevent such erosion. The increased
maritime traffic in this area has also made it desirable for mangrove forests to provide a

pleasant landscape as well as sites for health resort and ecoturism.

Mangrove forest imanagement
a. Impacts of Forestry Policies
While some positive effects of the regulative measures are observed along
the coastal belt, stand conditions at the inland may be worse. Tightening the
control appears necessary to improve the situation.
b. Mangrove Forest Management
As implied by the situatibn described in a. above, there appears to be a
shortage of manpower to effectively control or manage the mangrove forests in the
model mangrove areas. One feasible improvement measures for all the model areas
is an increase of the staff level (CDK staff members) to tighten control and to
provide proper guidance for local inhabitants.
c. Réforestation ofMangrove Forests
Compared to Muntai and Sei Cingam model areas, mangrove forest areas
have been better sustained in this model mangrove area. While there are some
dwarf sparse stands and marshland with low vegetation, their total area is

negligible.
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(4) Felling of mangroveforests
The curreatly observed low Rhizolhere species stands (LR-s) are assumed to

be the result of intensive felling. The felling intensity intends to decline in case of
mangrove forests located further inland because of the dependence on sampans to
transport the wood.

This model area has the least number of cut-over areas compared to the other

two model areas.

(5) Production and distribution of mangrove charcoal

Manufacturing forms of mangrove charcoals are almost the same as the study
area. Four HPHH are established within the model mangrove area of 1.413 ha and four
kilns are instatled in Tlk. Ketapang Model Mangrove Area. Applying therestriction of
green belt area, the area of supplying charcoal woods is 622 ha, and calculated annual
total growth volume of the mangrove trees is 933 m’, thus a maximum number of
charcoal kilns is 2.1 and a maximum total annual yield of the products is 101 tons. The
current number of kilns (4) which is more than double of the maximum number is
judged to be over manufacturing.

Charcoal manufacturers operating in this site export their products to

Singapore or Malaysia through dealers operating inDumai.

4.4.6 Environmental Matters
The village of Desa Tlk. Ketapang is located on the northern part of Merbau island,
opposite Desa Pe_;la'ntai across the Asam channel. Near the jetty of Dusun Terus is a ferry
boat departure point where many other boats also arrive and depart frequently. Around the
jetty, there is a cluster of houses of peoplé living on the water, and many wastes from daily

life are floating around.

(1) Scdiment outflow
To the south of this village is the Rengit channel runhing between Merbau
island and Tebing Tenggiisland. This channel is a ship's route connecting Pekan Baru
and Slatpanjang and has heavy ship traffic. The Rengit channel is so small, with a
breadth of only about 100 m, that waves produced by ships coming and going through
the channel have a great impact on the erosion of shoreline. In the forests along the

shoreline, many mangroves were observed toppled by soil erosionaround their roots.
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(2

Felling mangroves
Similar to Desa Pelantai, felling mangroves is a popular means of making a
living. Although the shores of Asam channel and Rengit channel are covered by

mangroves, many clearances are seen on the Asam channel side, which is rather

~ densely populated. The forest bed of densely grown mangroves on the shore looks

(3)

(4)

()

gray or light brown. The shore consists of a mixture of stepped and stoped hills and

forms anuneven shoreline with irregularities of three to seven meters.

Water pollution by mineral oil

Crude oil drilling is in operation in north Bletung to the north. The drilling
station completed facility construction and started operation in the middle of the
1980's. No oil spills have been reported yet. However, drifting oil films and tar balls

are continually seenall the year around.

Industrial effluent

There is a sago palm processing plant operating under KUD on the shore of
Asam channel at RWII. The plant started its operation in 1991, processing three tons
of materials a day. At present, the efffuent is not treated but simply drained to the

shore. The brown effluent gives off a strange odor around the plant.

Other considerations

In the Rengit channel, it is difficult to conduct ﬁsl{ing operation ot build any
structures on the water because of small channel breadth and heavy ship traffic. Inthe
Asam channel, the influence of a tidal current must be taken into consideration, as in
the case of Desa Pelantai. When buitding a structure in the Asam channel, where
Gombang fishing is very active, it is necessary to devise some means to allow both the

structure and Gombang fishing coexist successfully.
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5. Formulation of Policies for Coastal Resources Inventory Managementand
Enhancement

5.1 Process of Policy Formulation

Policies for coastal resources inventory manégement and enhancement have been
formulated through the process shown in the figure below.

At the first stage, the draft policies concerned were prepared, taking into account three
points: 1) laws, regulations and academic opinions regarding coastal resources inventory
management and conservation, 2) the actual condition of utilization of coastal resources and
the living standard of the inhabitants, and 3) opinions of inhabitants on management and
utilization of coastal resources. Another matter of consideration was to avoid the destruction
ofthesocial life of the users ofthe resources.

Atihe last stage, the policies have been formulated after the draft policies were amended
in such a way that the opinions of and the impact on the inhabitants relevant to the proposed
policies was taken into consideration, that the policies might be acceptable to the local

inhabitants, and that the management and enhancement of coastal resource could be achieved.

_aws, regulations an
techmical opinions
regarding coastal
resources mventory
management and
maintenance

Actuat condition of the
use of coastal resources

Options of inhabitants
on management and use

and the standard of
of coaslal resources
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rPreparation of the draft policies for coastal resources ﬁ

inventory management and ¢nhancement that would not
incur the destruction of the social life of the users of

Qasources J

Opinions of the impact on the
inhabitants relevant to the draft
pelicies for coastal resources
inventory management and
enhancement

Amendments 1o the
draft policies

Formulation of policies for Coastal
Resources Inventory Management J

and Enhancement
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If we try to explain the process of policy formulation in detail, each of the above-
mentioned stages needs to be described. However, the difference between the draft and the
final policies is relatively small, so we shall not give a full description of the policy formulation
process but only give the following summaries inthe next section:

1) Considerations relating to formulation of draft policies concerned

2) Contents of formulated policies

Major modifications made to the draft policies according to the opinions of and the
impact on the inhabitants will be mentioned in 2} whenever appropriate. Coastal resources
were classified into fishery resources and mangrove forest resources, each of which is

surmmarized as above.

5.2 Formulation of Policy for Fishery Resources Inventory Management and Enhancement

5.2.1 Considerations upon Formulation of Drafi Policy
(1) Basicstructure of fishery resources in the Study Areas
Numerous rivers flow into the Malacca Siraits, sandwiched between the
Mé,laysian peninsula and Sumatra Island. The area is mostly surrounded by mangrove
forests on both sides. As a result, the Malacca Straits is rich in nutrient salts and
-decomposed organic substances. The water environment is suitable for the
reproduction of fishery resources belonging to the lower position of the food chain
system (mysids, shrimp, anchovies, etc.). Fishes on the higher position of the food
chain (wolf herring, narrow barred king mackerel, etc.) which feed on the said lowered
positioned fishes are also found in these waters, and are harvested as useful fishery
FEeSOUrces. _
Although the flow of the current in the Malacca Straits shifts at ebb and flow, it
basically flows north-westward. As the waters of the Study Area are located at a
particularly narrow part of the _Straits, the current is sirong and the water mass is
sufficiently stirred, forming excellent fishing grounds.
(2) Opinions ofinhabitants on problems relating to fishing activities and fishery resources
An example of the measures taken in fishery resources management on the
Indonesian side of the Malacca Straits is the ban on trawling implemented in 1981 as.
the Presidential Decree (Pelaksanaan Kredit Keppres No 39/1980).
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In 1980, the fish production of Kab. Bengkalis was 114,274 tons, of which the

production by marine fisheries accounted for 97 percent. Forty percent of the total
production by marine fishing was achieved by 216 trawlers in 1980, the last year before
the trawling was banned. The yield by trawlers consisted of 77 petcent various fishes
and 23 percent shrimps. But the trawling that harvests regardless of species or size of
the fish has oppressed the coastal fishery resources, causing discord with the local
fishermen who earn their daily bread through coastal fishing.
_ Under these circumstances, prohibition of trawling throughout Indonesia,
except for anarea in eastern Indonesia, came into force by the said Presidential Decree.
As a result, fish catch volume by marine fishing in Kab. Bengkalis dropped to 83,781
tons in 1981. Its marine fish catch volume thereafter rangéd between 80,000 - 90,000
tons; 84,581 tons in 1990, and 84,568 tons in 1991,

The Malacca Straits is the major marine fishing grounds for Kab. Bengkalis,
and the potential fish catch volume has been estimated at 84,928 tons (Evaluasi
Perkembangan Perikanan Riau Pada Repelita V /D Tahun 1991/1992 dan Usulan
Program/Proyek 1992/1993). In 1980, the year preceding the ban on trawling, 135
percent of said potential fish catch volume had been actually harvested, and the 100-
percent level has been maintained ever since. Therefore, no further increase 1 catch
volume could be anticipated under the current fishing methods. Nevertheless, the
number of fishermen households in the area rose from 4,339 in 1981 (3,936 owning a
fishing boat) to 6,846 1n 1991 (5,130 owning a fishing boat). Withthe stagnant harvest
from the fishing grounds within the Straits since the ban on trawling, the harvest per
household has actually been on the decline,

The findings from the "Opinion Poll on Development and Conservation of
Coastal Resources," which has been carried out as a part of this Study, show that 73.7
percent of the fishermen claim that the catch volume has dropped, and 86.5 percent of
them think that the reason for this decline is the increasing number of fishermen,

Under these circumstances, some fishermen have moved their fishing grounds
due to the decline in fish catch resulting from the increase in competition. However,
the fishing grounds within the Straits are limited in area, and it is practically impossible
to develop new fishing grounds under the current methods. Therefore the fishermen
can only move from one existing fishing ground to another seeking for fish.

Although the fishermen in the Study Area recognize that the fishery resources
are limited, and that the number of fishermen is on the rise, they are unable to come up
with an effective sclution. ‘However, it is clear that they are aware of the existence ofa
problem, and 77.1 percent of them admit the necessity of some means of conservation

ofthe fishery resources.
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5.2.2 Policy Concerned in the Study Area

Taking into account the discussions in 1) and 2) above, the draft policy on

fishery resources inventory management and enhancement has been compiled. It

consists of the following three sub-policies:

a.

(1)

olicy on management and enhancement of the fishing activities targeted to the fishery

" resources ranked at the higher position of the food chain (wolfherring, narrow barred

king mackerel, etc.)

1} Enhancement of fishery licensing and monitoring systems

2) Establishment of monitoring and analysis systems for the movement of fishery
resousrces _

Policy on management and enhancement of the fishing activities targeted at the fishery

resources ranked in the lower position of the food chain (mysids, shrimps, anchovies,

etc.) which are sﬁpported by the nutrient salts and decomposed organic substances

supplied by the coastal mangrove forests and rivers flowing into the straits

1) Estab!ishment, conservation and management of coastal green belt areas

2) Restrictions on bag-net fishing : Establishment of appropriate intervals for setting
up the Gombang net -

3) Establishment of monitoring and ahalysis systems for the movement of fishery
resources |

Policy on management and enhancement through increasing the income of fishermen

by organizing them, and the effective and value added use of existing resources

1) Organization offishermen '

2) Increasing the income of fishermen through an effective use of existing resources

Details of these three sub-policies are outlined below:

Policy on management and enhancement of the fishing activities targeted at the fishery
resources ranked at the.higher position of the food chain system (wolf herring, narrow
barred king mackerel, etc.) |

The Malacca Straits is the major marine fishing grounds for Kab. Bengkalis,
and it is highly possible that the fish catch volume under the current methods has
already reached the potential fish catch volume. Int order to maintain the current catch
level within the area, it is necessary to restrict the increase in the number of fishermen,

ﬁshing boats and fishing gear.

- 1) Enhancement of fishery licensing and monitoring Systems

(D Enhancement of registration of fishing boats (except non-powered boats} and
fishermen based on the existing fishing regulat:on

@ Restrictions on the size and number of fishing gear according to the size of the
fishing boat; especially, restriction on the mesh size of the fishing nets
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®

Obligation to display the registration sign on the side of the boat in order to
enhance the registration of the boats

Prevention of operation by unregistered boats by establishing the fishery
supervising system using a small rapid boat (penalties such as removal and
confiscation ofthe fishing gear)

Ban on specific fishing methods or estabiishmenf of the fishing grounds

specified by fishing methods

The following are the modifications made to the draft policy:

- Restrictions on the meshsize of the fishing nets:

This point was not mentioned in the draft policy, but &) has been
developed as follows. In some villages, it has been observed that some
fishermen replaced their fishing nets with those of smaller mesh. Harvested
fish, including those for export such as wolf herring and narrow barred king
mackerel, are mainly smaller in size, and the price has dropped sharply.
Therefore, making the fish nets of smaller mesh size will be restricted in order

to prevent overfishing of younger fish.

- Prevention of operation by unregistered boats:

Many claim that @ will not be effective unless there are punitive
measuires, so penaities such as removal and confiscation of the fishing gear
shall be included in the monitoring for the prevention of operation by

unregistered boats.

- Ban onspecific fishing methods:

This point has been added as ®. Many mishaps, such as the drift gill-
nets getting entangled with the bottom gill-nets, have been reported. It is
therefore necessary to take preventive measures such as a ban on specific
ﬂshing-r_nethods (Jaring Kurau, etc.) or establishment of the specific fishing
grounds by fishing methods.

2) Establishment of monitoring and analysis systems for the movement of fishery

resources

@

@
@

Establishment of long-term monitoring and analysis systems for the movement
ofresources regarding the target species, including their ecology
Developrﬁent of an appropriate fishery mana,gement method
Conduct of an educational activity aimed at fishermen on the importance of
management of fishery resources as a part of fishermen organization's
activities.

Results of a survey on the opinions of and the impact on the inhabitants

show that over 70 percent of fishermen in both model areas of Muntai and Sei
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Cingam think it is necessary to establish monitoring and analysis systems for the
movement of resources. However, most of those who do not agree say that they do
not understand in what way the establishment of monitoring and analysis systems -
for the movement of resources concerns their own life. ” Some of those who
recognized the necessity of monitoring and analysis systems may not have fully
understood what kind of measures would be involved. It is therefore necessary to
conduct a sufficient educational activity on the maintenance of fishery resources
and fishing prior to establishing monitoring and analysis systems for the movement
offishery resources.
Suchare the reasons for the inclusion of (3 in this policy.

(2) Policy on management and enhancement of the fishing activities targeted at the fishery
resources ranked in the lower position of the food chain (mysids, shrimp, anchovies,
ete.) _

As mentioned in section 5.2.1 (1), the Malacca Siraits forms a marine
~ environment suitable for the propégation of the fishery resources ranked at the lower
water area of position of the food chain (mysids, shrimp, anchovies, etc.). Bag-net
fishing withina green belt zone may lead to overfishing ofthe said resources. Therefore
it is necessary to restrict the bag net fishing in small- and medium-sized rivers within
the coastal green belt.
1) Establishment, conservation and management ofthe coastal green belt areas
Refertosection5.3.2(2)4).
2) Restrictions on bag-net fishing : Establishment of appropriate intervals for setting
up the Gombang nets '
Concrete means of restriction were not mentioned in the draft policy. The
following have been decided based on the results of the field study,
- Establishment of appropriate intervals for setting up the Gombang;:
The fishing law in Riau Province restricts the intervals for setting up the
Gombang to 1,500 m to the front and back, and 100 m to each side. In Kab.
Bengkals, they are restricted to 500 m to the front and back. However, it has been
observed that some fishing gear was set up at about 50m intervals to the front and
back. It is necessary to determine appropriate intervals for setting up the fishing
gear through the monitoring and analysis of the movement of resources explained

below.
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3) Establishment of monitoring and analysis systems for the movement of fishery

reseurces

@

@
@

Establishment of monitoring and analysis systems for the movement of
resources regarding the target species of the bag-net fishing within the
channels
Development of anappropriate fishery management method
Conduct of an educational activity aimed at fishermen on the importance of
management of fishery resources as a part of fishermen organization's
activities. .

As mentioned in section 5.2.2 (1) 2), many fishermen did not understand in

what way the establishment of monitoring and analysis systems for the movement of

resources would concern their own life. Therefore @will be included to help them

understand the systems.

(3) Policy on management and enhancement through increasing the income of fishermen

By organizing them and the effective and value added use of existing resources

1) Organization of fishermen (refer to Fig, 19)

@

@

Obligation for recording the volume of the fish catch sold from fishermen to the

Tauke

Establishment and improvement of the fishermen organtzation to conduct the

following activities:

- Setting up of a guideline by the fishermen organization for the Tauke's
purchase prices of thefish catch

- Selling of fish catch by individual fishermen to Tauke through the fishermen
organization and collection of its handling feé

- Handling by the fishermen organization of the administrative procedures for
issuing of an export permit

- Employment of the invested funds to each fisherman by the fishermen
organization

- Upgrading the fishermen's managerial capacity and raising their awareness of

~the resource management through the technical guidance by external

personnel

The following points have been modified in consideration of results of our

field study and interview survey on the opinions of and the mnpact on the

inhabitanis,
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- The draft policy stated that the {ishermen organizations would receive fromthe
Tauke the reserve fund for the improvement of the fishery resources according
to the volume oftransaction. However, as the relations between the Tauke and
fishermen go beyond the village, it will be difficult to determine which Tauke
will pay the said reserve fund if such payment will become an obligation. This
Study proposes that the fishermen organizations will sell fish catch by
individual fishermen to the Tauke and collect the handling fee accordingly. The
collected money will be allotted as the fund for fishermen's support and
management activities offishery resources.

Fishermen organizations set the minimum selling price which might be

acceptable the Tauke and irﬁpos‘e strict observance. Inorder to realize this, it is
necessary to establish a system in which the fishermen organizations have their
own means of transporting the fish catch, and that they can export the fish if
recuired.

Resuits of the said interview survey showed that many fishermen think that they

can easily get investment fund in fishing activities if they'are organized.
However, few of them actually deposit money. Income surplus is often used for
~Alisan. Leaving the control of the Tauke means no more granting of fishing
loans from them. In order for the fishermen to be able to manage their own
operation fund, the fishermen organizations have to provide an education.
During the first stage following the establishment of the fishermen
organizations, members willhave to deposit money. The organizations willuse
the money to lend the operation fund to the members.
2) Increasing the income of fishermen through an effective use of existing resources
@ Upgrading quality of fish catch (raising fish price) through the supply of
cheap ice, insulated fish boxes, etc.
(@ Increasing fishery-related income by an effective use of existing resources:
- Development of high value added products through utilization of fish
catch by the Gombang fishing '
- Introduction of aquacuiture
® Study of potential target species other than the existing ones under the
current fishing methods, and promotion oftheir catching methods

- Introduction of frap fishing in the shallow water area
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@ Effective use of the undeveloped shallow-water areas:
- Propagation of shellfish
Results of the said interview showed that more than 80% of fishermen
in all areas think it is necessary to increase the fishermen's income through the
effective use of the existing resources. Their expectations are high. A half of
those who did not think it is necessary gave as their reason the lack of funds
to take up new fishing activities, reflecting their concern over finances.

Fishermen's expectations are high despite their concern over finances.

5.2.3 Policy Concerned in the Model Areas
Following the "5.2.2 Policy on fishery resources inventory management and
enhancement," the policy concerned in the model areas was established, based on the

fishery characteristics in each area. The policy is given in Table 63.

5.3 Formulation of Policy of Mangrove Resources Inventory Management and
Enhancement

5.3.1 Consideration upon Formulation of a Draft Policy
(1) Indonesia's policy for mangrove forest management

In recent years the Indonesian government has carried out its policy to
positively deal with the management of coastal resources including mangrove forests.
The Ministry of Home Affairs is preparing establishment of mangrove forest green
belts inlocal areas, based on the Presidential Decree on the conservation area (Keppres
N032,1990). In February 1993, a paper called "National Strategy For Mangrove
Forest Management in Indonesia (Draft)" was prepared by a governmental team
mainly composed of the KLH, the LIPI and the Mangrove Forest Research and
Development Association (LPP-Mangrove).

This draft paper concretely deals with the mangrove forest management based
on the Action Plan by BAPPENAS and/or the DEPHUT of Forestry and so forth. For
the mangrove forest ménagement, it proposes basic principles.

In addition to the above, a variety of strategies are proposed however, the
pressing subjects can be summarized as follows:

- Preservation and Protection : Formulation of mmplementation guideline for
conservation of mangrove forest and development of social forestry participated by
local people

- Research and Development : Application of research results to policy making and
provision of research system '

- Utilization and Sylviculture : Establishment of conference system by provincial level

for mangrove utilization and promotion of silviculture
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(2) Problems in the mangrove forest management in the study arca
Problems in the mangrove forest management in the study area are summarized
as follows : '
a. Insuf‘ﬁcient coastal management plan and system
- Actualconditions:

It is supposed that mangrove forests have been diminished the most by
a variety of land conversion for oil development, agricultural development,
formation of communities and so forth.

- Causes:

The regional spatial general plan (Tata Ruang Daerah) and the forest

land use categories (TGHK) are not concrete to control each development.
- Countermeasures (draft):

Tt is desirable to formulate a coastal management plan in Riau Province
and make up definitive land use categories and future plans of mangrove
lands mainly by a provincial government and so on. '

It is desirable for the central and provincial governments to enhance the
communication and cooperation system among the administrative agencies
concerned and appropriately arrange facilities, equipment and materials
needed for the coastal management. _

b. Insufficient inmangrove forest management plan and management system
- Actual conditions: _

Large size trees have diminished, and in some forests there are many
standing trees of which diameter is too small to legally be allowed to fell.
Therefore in some places there is a tendency of shortage of wooden material
to make charcoal and illegal cutting of small trees is seen. there is a fear of
deterioration of forest condition to diminish the forest in the future at places
where the felling volume and the regeneration and growth volume are not
balanced.

- Causes:

There is no mangrove forest management plan to control the balance
between the felling volume and the regeneration and growth volume. Felling
is not appropriately controlled.

- Countermeasures (draft):

It is desirable to formulate a national mangrove forest management plan

mainly by the DEPHUT and make up the Riau Province mangrove forest

management plan mainly by Provincial Forestry service in Riau Province.
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It is desirable for the DEPHUT and the Provincial Forestry Service in
Riau Province to take the lead in staff training and preparing facilitics,
equipment and materials for guidance and supervision at site.
¢. Non-participation of local inhabitants into the mangrove forest management

- Actual conditions:

Most felling for land conversion, charcoal making and smuggling of
wood sell to Malaysia and Singapore are directly done by inhabitants.
(3) Results of interview survey on local inhabitant's intention

- Most inhabitants recognize that mangrove forest area has been decreased and its
main cause is over felling.

- - Theyalso recognize such decrease has negatively affected various village lives.

- Most inhabitanis recognize mangrove forest contributes to prevent from erosion
and providing nursery function for fishery resources, and have an opinion of the
necessity ofits

- As the method of forest conservation, planting, restriction of felling amount,
setting limitation ofthe minimum ssize oftrees

- Few inhabitants know mangroverelated laws and regulations

5.3.2 Pelicy Concerned in the Study Avea
(1) Purpose
1) To propose proper management procedures on mangrove forests that their
functions for public benefits are declined and therr resources volume are
diminished.
2) To contribute toward the development planning in order to decrease stresses to

mangrove forests and increase chances of inhabitants' income.

(2) Planmngprinciples
1) The preparation of a regional mangrove forest management plan and the
establishment of a plan monitoring system will be facilitated.

The findings of the interview survey suggest the existence of many large
diameter trees in the past. At present, howeﬁer, many forests are characterized by
the lack of trees which are large enough to be legally felled. The lack of a mangrove
forest management plan to balance the felling volume and the regeneration and
growth volume taking the local conditions into proper consideration and also the
absence of a monitoring system for such a plan have presumably contributed to the

present poor state of mangrove forests.:
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2) In order to either conserve or sustainable utilize the existing mangrove forests,
conversion to other types of Jand use to improve the land productivity shall not be
conducted. '

a. The areas have a fairly active charcoal industry using mangrove trees, .providing
cash income for immigrants from Java and other islands and for locals. The status
ofthe charcoal industry in the local economy intelatively high as it is an important
export industry inthe Riau province.

b, While the conversion of mangrove forests is relatively easy, a long period of time
anda large social cost will be required to restore them to their original state.

3) Social forestry will be introduced to facilitate mangrove forest management by local
inhabitants,

a. A positive participation of local inhabitants to forest management can result in
proper management of mangrove forests.

b. Measures other than the felling of mangrove trees must be implemented to
support the livelthood of local inhabitants if restrictions on the felling volume are
to suéceed vise-a-versa those local inhabitants whose livelihood depends on the
felling of mangrovetrees.

4) A provisional plan on Mangrove Green belts will be formulated.

Under the Plan, mangrove green belts will be designated based on relevant
laws and regulations in which a Presidential Decree plays a central role. The use of
mangrove forests in mangrove green belts will be restricted and mangrove forests
will be conserved to maintain their function of serving public interests. The
established mangrove green belts will be treated as being provisional until a
concrete decision has been made by the provincial and district authorities,

This mangrove green belts are composed of the Coastal Protection Zone
and the Mangrove Ecosystem Protection Zone.,

a. Coastal protection zone

The main purpose of this zone is to maintain the soil erosion prevention
function of mangrove forests to protect the coastline and river banks and its
status is similar to that of a coastal protection area (Sempadan Pantai) or
river bank protection area (Sempadan Sungai) under the category of a
definite protection area (Kawasan Perlindungan Setempat) introduced by the
Presidential Decree in 1990 (Keppres No.32,1990).

- Width of belt : See Fig. 20. _
- Any projects except collecting of trees for personal consumption by local

. inhabitants will be prohibited
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- Since the mangrove forests of open sea type exist on severe condition, the all
existing mangrove forests must be protected. The minimum requirement for
protecting the mangrove forests is to conserve the dominant species which
have prop roots and are Rizophora spp flourishing along the coast about 100
m in width. The finding of the Study shows most Brnguiem spp having no
prop roots flourish further 100 inland from the shoreline,

4) Mangrove ecosystem protection zone
The main purpose of this zone is the conservation of the ecosystem along
the coast and river banks to maintain the function of mangrove forests as nursery
grounds of fishery resources, and its status is similar to that of a mangrove forest
coastal area (Kawasan Pantai Berhutan Bakau) under the category of a nature
conservation area {Kawasan Suaka Alam dan Cagar Budaya) introduced by the said

Presidential Decree in 1990.

- Width of Belt : See Fig. 20.

- Any project involving clear felling ina mangfove ecosystem protection zone, such
as the construction of a tambak, which may seriously disturb the coastal
environment will be prohibited. However, selective felling under sustainable
production management (such as seleciive felling for the commercial production
of charcoal) wilt be permitted. _ '

- It is necessary to keep a certain level of litters until the relationship between the
aquatic production and the mangrove forest production per square meter will
become clear. The finding of the Study shows the dominant species of Rizophora
spp. produced some 9 t/halyear immediately after intensively selective felling.
Selective felling under the maximum limit is thought to yield more litter
production, thus the function of mangrove forests as nursery grounds for the
coastal fishery resources will be remained.

5) Base for improved management |
A Mangrove Management Ficld Office will be established together with a
fishery base in each model development areas to promote the following activities in
each model mangrove area. The office will be responsible for conducting the
nursery practice and planting as well as the examination under the operation of the
institutions concerned with forestry such as Cabang Dinas Kehutanan.

- Extension and education work to organize local inhabitant groups, KUD and
charcoal production cooperatives, and to improve their conservation awareness.

- Supervision to plant mangrove trees and produée nursery stocks to promote
mangrove reforestation and establishment of multipurpose forests.

- Dissemination and guidance of techniques and extension to promote social

forestry.
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- Experimental work of apiculture and soil improvement using unmarketable

charcoal.
To implement the Plan, multi-faceted cooperation will be essential among

not only forestry-related organizations but also those in the agricuftural, industrial

and commercial fields.
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6. 'Formuia"tioﬁ of _'Régional Dev_élopment Plan






6. Formulation of Regional Development Plan

6.1 Small-Scale Fishery Development Plan

Regarding fishing in the Malacca Straits, the means of gathering such basic data as the
fish catch volume and fishing effort is limited. It is therefore difficult to make an accurate
evaluation of ﬁshery resources. Although the past fishing statistics show no decline in the total

~ catch volume, CPUE clearly has a declining tendency. This leads to a supposition that the
fishery resources of this water area are almost used up to the upper limit. The results of
interviews with fishermen in this Study also show that a majority of them feel that the catch per
individual has decreased. Based on these facts, it is considered that an increase in individual

' profit of fishermen is not likely to be achieved even by intensifying the fishing effort; it is not
only difficult to increase the fish catch much from the current level, but CPUE will also be on
the decline. Therefore, the important issue will be to study how to achieve sustainable use of
resources through restriction ofthe number of fishing boats and fishing equipment.

On the other hand, the fishing activities in the Study Area are under the influence of the
financial business of the Tauke who acts as a broker throughout all activities, from fishing to
collection of fish catch and its export. In practice, the purchase price of the fish by the Tauke is
fixed at a low level; thus, the low income of the fishermen households. The objectives of this
plan are improvement of the fishermen's social status and the increase in their income, by
relieving them from the fishing practices under the control of the Tauke and by establishing an
fishery structure in which fishermen can be independent. Another aim ofthis planissustainable
use ofthe resources through coastal resource management by the fishermen organization.

Small-scale bag-net fishing has been developed in the channels linking the 1slands of the
Study Area. The main catch consists of smaller fish, mysids, etc.. There will be a possibility to
increase the fishermen's income by adding value to the catch other than the consumption as
fresh fish, _

This leads to the following three development policies of the small-scale fisheries of this
plan. '

i)  Transition from Tauke-dependent fishing activities to independent ones by fishermen
themselves

ity Building up of a basic data- gathering system required for coastal resources
management through strengthening fishermen organizations

111} Estabiishment of new industries to give additional value to the catch of the bag-net

fishing : fish processing and aquaculture
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6.1.1 Powered-Boat Fishing Development Project in the Malacea Straits

The model areas for this project are Desa Muntai and Desa Sei Cingam.

In the areas concerned, the basic infrastructure (such as the ianding facility) is still
incomplete, despite the fact that the Tauke carries out the entire procedures from the
coil.eciion and ibing of fish catch to the export to neighboring countries. The Tauke's
financial controt over the fishermen is one of the elements that hinder the orgénization of
fishermen. |

The following are the basic strategies of development of the model fishing village
area in this project: _

1) Establishment of infrastructure facilities such as landing facilities and ice pl'ant, etc.,
and operation of these facilities by the fishermen organization

2} Motorization of fishing boats

3) Conversion of the relationship between the individual fishermen and the Tauke into
the one between the ﬁshermen. organization and the Tauke, on the basis of
strengthening the fishermen organization through the establishment of an
infrastructure and motorization of fishing boats (establishment of fish catch
transactions at the price agreed between the fishermen organization and the Tauvke)

4y Prohibition of specific fishing methods and restriction on the mesh size of the fishing
nets through the fishermen organization, and prevention of catching the small, low-
priced fish, encouraging the selective fishing of large, high-priced fish as the result
of'said prohibitionand restrictions. -

5) Fishing organization acts as an agent for customs clearance procedures for
exported fishery products

6) Fishing organization, records fishing efforts and volumes landed, and gathers basic

information required for the resource management of the Malacea Straits

The followings are the main points of the development project of each model area,
(1) Small-scale fishing development project in Desa Muntai |
1) Establishment of fishery infrastructure facihities and equipment

- Fishery base: Excavate the west bank of the Muntai river to provide the anchorage
and the site for the base. The base will be equipped with a landing wharf, mooring
wharf, marketing hall, shipyard, managemert office (which wili also serve as the
customs office), solar system ice plant, insulated storage, water supply tanks, oil
tank yard, meeting place, shops, warehouses, fishing equipmenit repair yard, etc.

- 13¢-



- Wooden breakwater: To be installed where the water is sufficiently deep so thata

boat can be moored when it cannot return to the anchorage during low the tide
(approx. 900 m off the coast, as the beach is shallow). Fishing boats can be

moored inside the breakwater even in rough weather during the north wind.

order to ensure a certain quantity of the fish catch handled by the fishermen

organization.
- Fish transportation: This boat should have a loading capacity of approximately

five tons so that it can be used for the export of the fish catch to neighboring
countries. It should be designed even for fishing operation when necessary,
considering its net working rate. '

- Insulated box: For icing and stocking the fish immediately after catching to keep
them fresh,

- Other: Carts, scales, office equipment, vehicles, etc.

2) Setting up the fishermen organization
A fishermen organization composed of fishermen operating with powered
boats or sampans will be set up (the existing kelompok will be reorganized). The

qualifications for memberéhip areas follows:
* To bea fishermen

* To owe little or no debt to the Téuke (to have no obligation to sell his catch to
the Tauke).
* To be literate.

The specific activities of the fishermen organization shall be:
1) Productionaspect

- Conversion from sampans to powered boats : Sampan fishermen can rent
powered boats. The motorization will allow the fishermen to reach further
fishing grounds, where they can catch larger, exportable fish. Powered boats
have enough space to carry install insulated boxes, enabling maintenance of the
freshness of the fish. _

- Supply of ice at a lower price through the management and operation of an ice
plant : Create an ice plant using solar power generation at a low production
cost; the fishermen organization will be responsible for management and
operation of the plant. Ty to improve the quality of the fish catch by supplying
lower-priced ice to the members of the organization. ‘The ice produced at the
plant will afso be sold to the Tauke and their subordinate fishermen at a price
lower than the market price, the profit of which will be allotted to the running

expenses of the organization.
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ity Marketing aspect
Install a fish marketing system via the fishermen organization by providing
a fish transportation boat that also serves as a fishing boat. The fish catch by the
burden-free fishermen are either sold to the Tauke via the fishermen
organization or diréctly exported by the organization at a certain amount of
handling fee. Inthis case, the organization purchases the fish from fishermen at
the standard price fixed in consideration of the wholesale price in the importing
country (the price can be fixed at 20 - 30% higher than the current purchase price
by the Tauke). When anagreement on the purchase price cannot be reached with
the Tauke, the fishermen organization will take the catch to export by its own

transportation boat. _
iti) Resources management, extension works and other aspects

- Sales at a lower price of the fishing equipment adapted to the fishing
regulations’ |
The fishermen organization will purchase the fishing equipment in butk and sell
it to fishermen at a lower price. By the preelection and the sales of the
equipment that corresponds to the ﬁshmg regulation (such as the mesh-size of
the net), the restriction of the equipment can be carried out naturally.

- Recording of fishing activities and the volumes landed
All fishermen and Tauke who use the landing facilities and beneﬁt from the
cheap ice supply must submit to the fishermen orgamzation a record of all
operations and catch volume, whether or not they belong to the organization.
This record will then be forwarded to DPK as a reference for evaluation and
management of ﬁsh'e'ry resources inthe Malacca Straits.

- Export permit procedures '
Since Desa Muntai is quite remote from the town of Bengkalls in which the
DPK is located, the fishermen organization will carry out the export permit
procedures for the marine prodhcts' to collect relevant charge. The
organization will also receive anagent's commission from the DPK.

- Members' obligation to deposit money
Member fishermen wiil have an obligation to deposit money i an installment
saving account every month. This is to initiate savings among the fishermen,
the notion with which they are not familiar.

- - Aid to the fishermen's independence through the operation fund credit
The fishermen organization will provide financial assistance to fishermen
regarding the expenses to purchase fishing boats and equipment and for their
operation in general. The aim of this assistance is to restrain the debt of the
fishermen to the Tauke, and to eventually make them independent, free fromall

control by the Tauke.
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- Education and extension work for member fishermen
Educational activities for fishermen will be carried out on the themes of the
importance of coastal resources management and fishermen's activities for

financial independence.

(2) Small-scale fishing development project in Desa Sei Cingam
1) Establishment of fishery infrastructure facilities and equipment

- Fishery base: Build up the siteasa fishery base by excavating and collect soil from
the land behind the mangrove forest at about 500 m inward from Surt Jaya Jetty in
the Marong channel, and by reclaim the part where there Suri Jaya jetty now is.
The base will be equipped with a landing jetty, mooring jetty, marketing hall;
shipyard, management office {which will also serve as the customs office), solar
system ice plant, insulated storage, researcher's room, water supply tanks, oil tank
yards, meeting place, shops, warehouses, fishing equipment repair yard, etc.

- Site for residences of the fishermen moving in: The land next to the soil excavation

site will be reclaimed for the site.
- Powered boats: Powered boats will be at the disposition of sampan fishermen in
order to ensure a certain quanﬁty of the catch handled by the fishermen
‘organization.

- Fish trahsporfation: This boat should have a loading capacity of approximately

five tons so that it can be used for the export of the fish catch to neighboring
countries. It should be designed even for fishing operation when necessary,
considering #ts net working rate.

- Insulated box: For icing and stocking the fish immediately after catching to keep
them fresh.

- Other: Carts, scales, office equipment, vehicles, etc.

2) Setting up ofthe fishermen organization
This will be the same as the small-scale fishing development project in
Muntai.

6.1.2 Fisheries Development Project in the Channels between the Islands

The model areas for this project are Desa Pelantai and Desa Tik. Ketapang.

The popular methods of fishing operated in the channels between the islands are
bag-net ﬁshihg such as Gombang fishing using the currents generated by the change of the
tide level, and small gill-net fishing. The fish catch by the former method are mostly
anchovies, mysids and other trash fish that are dried in the sun for a short time and processed
into dried products. Such fishing activities are operated on a very small scale, mostly as a

side business to mangrove felling or day labor in plantations.
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This project promotes the following measures to increase the fishermen's income by

giving additional value to the catch and to manage the resources within the channels.

)

1) Use the fish catch by Gombang fishing to feed the cultured giant sea perch and mud
crabs, in order to transform the catch to the high-priced product.

2) Produce high-quality dried fish which could be exported by standardizing the drying
method of the catch and by providing a processing plant in which the fish can be
dried even during the rainy season.

3) Reduce felling pressure of mangrove trees by transferring of part-time fishermen
whose main income source is felling mangrove trees, to. full-time fishermen

engaging in the above jobs.

4) Establish a resources management system, sustainable production system, and

marketing system through organizing fishermen.

The main points of this project for each model area are as follows:
Small-scale fisheries development project in Desa Pelantai
_ This area has been selected as a model area for aquaculture development
because it faces the Asam Channel, and the land behind the coastal mangrove forests is
spotted with unexploited marshlands with low vegetative cover. The people whose
main source of income is mangrove felling and who operate fishing as a side busmess,
will be converted to full time fish farmers. It will be necessary to build separately a fry
production center in order to ensure the stable supply of fry for aquaculture (refer to
(3} below).
1) Instaltation of aquaculture facilities and equipment
The species'to be cultured will be mud crab and giant sea perch, whose
aquaculture has already started on an experimental basis in the Study Area. The
following facilities and equipment will be required for the aquaculture of these

species.’

- Aquaculture for mud crabs : earth ponds (3000 m’/unit), water canal, for water
intake and drainage management office, solar system refrigerator for feed stock,
Gombang nets, powered sampans, carts, scale, scoop nets, ete.

- Aquaculture for giant sea perch : Floating cages (framework 4 x 4 m, net 2 x 2 x

1.5 m per unit), Gombang nets, powered sampans, management office, solar
system refrigerator for feed stock, carts, scale, scoop nets, etc.
2) Setting up the fishermen organization
To organize the part-time' fishermen living on mangrove felling info a
kelompok and to convert them to full-time fish farmers,
The following are the specific activities of the fishermen organization:
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1) Productionaspect

- Aquaculture of mud crabs and giant sea perch
* Mud crabs: Farming from fry to the marketable size in the earth pond to be
built in Dusun Pelantai,
» Giant sea perch: Farming the fry up to 3 inch-long in the floating cages to be
installed within the Asam Channel facing Dusun Kengkam. Some of the fish
are farmed up to marketable size.

. Catching the feed fish for aquaculture by Gombang fishing
Fish farmers will catch their own feed by installing Gombang nets at

appropriate spots near the aquaculture site.
ii)Marketing aspect

- Mud crabs: Sold to the domestic market through the fishermen organization.
- Giant sea perch: 3 inches-long fiy is to be sold to the existing sea perch fish
farmers in the Study Area at a price lower than its import price through the
~fishermen organization. The marketable size are sold to the domestic market.
i) Qperation and management aspect
Farming fry of giant sea perch up to 3 inches will make possible to get
income on a two-month basis; if they are to be grown up to the marketable size,
however, fish farmers will have to wait for five to eight months before harvest.
Therefore, the fishermen organization will save the income obtamed from the
former farming and appropriate it as the running expense required for the rearing
ofgiant sea perchand mud crabs.
The fishermen organization will pay the proceeds of the cuitivated
products to its member fishermen after deducting the running cost, facility fees
and installed saving deposit. Unsuccessful members will have their own right to

rent the facilities revoked and new members will join the operation,
iv) Resources management, extension works, etc.
- Record of Gombang fishing and aquaculture production
The fishermen organization will record all activities relevant to the catch of
Gombang fishing and aquaculture production. The record will be submitted
to DPK as a reference for evalvation and management of the fishery
resources within the channels, or for the promotion of aquaculture in similar
areas.
- Education and extension works for member fishermen
Educational activities for fishermen will be carried out on the themes of the
necessity of coastal resources management, measures for financial
independence, etc.
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(2) Small-scale fisheries development project in Tik. Ketapang

This area is located on the opposite bank of Pelantai across the Asam channel.
Itisan appropriate ground for Gombang fishing. Therefore, thearea has been selected
in this project as a model area for the development of fish products with added value.
Gombang nets have already been supplied to the part-time fishermen through
gdvemment aid, and the catches are now being dried and processed. The aim of this
project is to significantly improve the quality of these products in order to increase the
fishermen's income.
1) Installation of the processing facilities and equipment

All-weather facilities necessary for the processing of the standard:zed dried
products will be installed at the coastal area of Dusun Tik. Ketapang, a center of
Gombang fishing.

Landing jetty, management office (meetmg place included), roofed drying
space, pre-treatment place for fish catch, solar systems refrigeration storage for
dried products, water supply tank, oil tank yard, shops, warehouses, workshop,
cooker, tunnel-type drier, tentacle-removal device for mysids, carts, balance,
drying trays, etc.

2) Strengthening functions of the fishermen organization

Since the operation of Gombang fishing in a limited water body within the
channel is considered to have a great impact on fishery resources, this project aims
at proper management of the resources by fishermen themselves through
strengthening the functions of the existing keldmpoks consisting of the fishermen
devoted to Gombang fishing under the government's aid.

The following are the specific activities of the fishermen organization:
i) Productionaspect

- Anchovies: The total volume of anchovies catch through the current Gombang
fishing will be dried and processed into the standardized products i this
processing plant.

- Mysids; Mysids will be caught through the new Gombang fishing to be
introduced by the PKT project. Half of the catch volume will undergo non-
thermal drying treatment to be processed info the standardized dried products.

iiyMarketing aspect

- Dried anchovies: By processing the standardized dried products, it will be
possible to ensure stable production of the dried fish with higher value than the
current market price regardless of the weather. These products will be stored
inthe refrigerated storage and shipped when the market price is high. They will
also be exporte& to such countries as Japan. _

- Dried mysids: These are currently traded in the domestic market as the raw

material for fish meal or terasi (vickled guts) at a low orice. In the Japanese
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market, the products dried by the non-thermal treatment are used as shrimp-
flavored seasoning for various food products. The demand is considerable,
and the price is as high as that of dried anchovies. This project will therefore

encourage exports to Japan,
iii) Resource management, extension works and other aspects

This will be the same as in the case of the Pelantai model area.

(3) Fryproduction center construction project
One of the problems related to the aquaculture activities in the Study Area is
that there is no fry production center to ensure a stable supply of low-priced fry. This
project will promote the construction of a fry production center for mud crabs and
giant sea perch with the capacity to satisfy the demand of the existing aquaculture
farms. Since the fry production center has the role of a public facility, it will not be
constructed in the model areas, but as a part of the shrimp aquaculture demonstration
facitity of the Riau province, in Desa Banglas near Slatpanjang.
1) Installation ofthe fry production facilities and equipment
- Fry production building {management office, dry-laboratory, wet laboratory, fry
breeding tanks, refrigerators, etc.)
- Elevated water tank
- Feed cultivation tanks
- Nursery ponds/fish cages
- Bloodstock ponds/fish cage
- Various other equipment
2) Operational structure
It is ideal that this center be operated under direct control of DPK with the
assistance of DPP. However, there are not enough engineers at present. For the
first three to five yéars following the establishment of this center, technical
assistance shall be provided by engineers from the central government (including

technicalassistance through foreign aid).

6.2 Mangrove Forest Conservation and Management Improvement Plan

6.2.1 Procedures for Mangrove Forest Resources Management and Enhancement in
the Study Area
The improvement plan for conservation and management of mangrove forests
which has been prepared toward the model mangrove areas envisages the improvement
of mangrove forest resources management and enhancement toward the Study Area in

the following manner.
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)

(2)

Establishment of mangrove forest management plan

1) Planpreparation ;
a. A detailed mangrove forest management criteria whlch are applicable to the

actual conditions in the entire Study Area will be prepared using the
management criteria prepared for the model mangrove areas.

.1t is desirable that more site surveys, research and experiment to set up
management method by selective cutting based on the designated felling area
method or clear cutting based on the designated small-area felling area in order
that local economy are activated by thecharcoal industry.

2) Formulation of management plan :
a. The actual components of the management plan formulation process will be
acrial photography (approximate scale of 1/10,000 in the case of selective
felling based on the designated felling area method), preparation of a forest type
map forest, inventory and plan compilation, etc.
b. The mangrove green belts willbe designated at the plan compilation stage.

3) Popularization of and Coordination for Management Plan
Effective resources control will not be feasible without the positive
~ understanding and support of local inhabitants. Therefore, it will be necessary for
the management plan to reflect the opinions of local inhabitants and to secure their
support for the plan.
4} Marking of greenbeItBoundarles '
The site boundaries are to be clearly marked for such basic components of
the plan as green belts and forest areas once local support for the plan has been

secured.

Establishment of mangrove resources management system
As part of the mangrove forest resources management, it is necessary to
establish a system which is capable of promoting appropriate felling practices in
accordance with the management plan. Three different management system types are
proposed here as the administration-led, the inhabitanis’ participated and the private
business participated system. A close cooperation system among authorities,
inhabitants and private business should be established and each responsibility to

mangrove forest management should be clearly determined.

1) Administration-led management system _ |

For the implementation of this type of management system, it will be
necessary to introduce on-site felling monitoring by adiministrative staff. The Riau
Dinas Kehutanan appears to have approximately 3 staff members per KBKPH who
can supervise the felling of mangrove trees. Itis necessary for the Dinas Kehutanan
to increase the staff if this system applied and to facilitate patrol system for the
efficient on-site felling monitoring, making the establishment of a patrol system

desirable. Tt will be necessarv to nrocure patrol boats (average of one boat per
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CDK) and other equipment, and a budget for operation to effectively pairol the
designated areas 3 times a month for 3 days each time.
2) Inhabitants' participated management system

For the implementation of this type of management system, the relevant
education and extension system must firstly be established to spread awareness of
the need for resources conservation and to stimulate voluntary efforts. It is
desirable to establisha support system whereby a smalt business loan is provided for
local inhabitants for apiculture, soil improvement on tree crops lands and

agriculture lands, ete.in order to consolidate their livelihood.
a. Coastal land use improvement survey '

This survey is designed to identify the optimal coastal land use to stabilize
the livelihood of local inhabitants and consists of a sbi_l survey and a crop
productivity survey. The aim is to improve the productivity of tree crops lands
(Rubbers, Coconuts and so on) by identifying the optimal sites for the permanent

crops and also by improving cultivation methods.
b. Extension work

The extension work of the system will consist of the following.

Recruitment and training of extension workers (approximately one extension
worker per Desa) by a forestry-led organization,

Establishment of extension offices (approximately one office per istand).

t

- Implementation of a resources conservation and management program,

Financial assistance for the necessary small mvestment.

3) Private business participated management system
' As mangrove forests are national assets, the HPHH concessionaires lack a
forest management policy based on appropriate management system, and tend to
tole_réte illegal sale of timber produced inside their concessions to Malaysia and
Singapore. _
Willingness of HPHH concessionaires and charcoal kiln owners to conserve

forests will be inclined by the following incentives:
a. Reduction of or exemption from royalty (IHH) or reforestation fee (DR)

HPHH concessionaires are required to pay the ITHH (royalty) and DR
(reforestation fee). Since the recycling of such payments to reforestation and
conservation projects has not been clearly established in Riau Province, the
willingness of HPHH concessionaires to conserve forests has been declining.
The reduction of or exemption from the royalty or reforestation fee for a specific
period is designed as a supportive measure to encourage such willingness.  And
also it is important to establish an reforestation and management system by
HPHH concessionaires through a measure of reduction or exemption of system
IHHand DR,
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b. Extension of HPHH permit period
An appropriate forest management requires the establishment of a long-
ferm management strategy. An extended HPHH permit will be given if an
appropriate forest management plan is submitted. The desirable period is longer
than 15 years as this length of time will be required for the regenerated seedlings

to grow to allowable size.
c. Financialassistance

The forestry authority will provide financial assistance by means of -
securing lower interest on bank loans or providing a debt repayment guarantce
to help charcoal producers secure the necessary working capital to improve

forest management of HPHH concessionaires and / or charcoal kiln owners.

6.2.2 Qutline of Mangrove Forest Conservation and Management Improvement Plan
The present Mangro've Forest Conservation and Management Improverent Plan
consists of the following 2 plans :
a. Mangrove forest management plan
Thié Plan provides the foundations for mangrove resources management
and enhancement and is a model mangrove forest management plan in the Study
Area.
b. Mangrove forest management support plan
This Plan intends to promote the implementation of the Mangrove Forest
Management Plan, A model project of social forestry are planned for mhabitants to
participate forest management and in order that excessive cutting of mangrove

forest against allowable cut can be reduced.

6.2.3 Mangrove Forest Management Plan
(1 Management criteria
1) Status ofthe Plan _ _
The Plan is a model forest management plan of the mangrove forests in the
Study Area which is characterized by the existence of open sea-type or inland sea-
type mangrove forests in the islands along the Malacca Strait. The Plan aims at
achieving the sustainable production of mangrove logs for charcoal production for
commercial purposes and logs for household use while maintaining the functions of
the mangrove forests which serve public interests. The following preconditions
have been adopted inthe pre'pé.ration ofthePlan. .
- The existing mangrove forests willnot be converted to other types of land use.
- Structure of charcoal kilns and charcoal making process will not be changed
because those things have been accepted by local ihanuf’acturérs since long- time

ago.
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- Only selective felling will be conducted in the case of trees with a diameter of 10cm
or more inaccordance withthe current felling practice for charcoal production.

- Improvement of forest conditions by introducing a periods of adjustment (pertod
to prohibit or strictly restrict cutting until it's purpose will be achieved) will not be
proposed because of few income opportunity of local inhabitants.

- Felling in excess of the esiimated increment will not be conducted to ensure
sustainable production and sure regeneration. _

- Actual projects will address each forest type, indicating on the basis of th principle
of sustained vield the approximate locational conditions.

- All mangrove green belts will be considered to be limited production forests
where the conservation function is featured equally with the production function.
Consequently, coastal protection zone where the conservation function is
particularly emphasized will not be included in the areas subject to felling under
the Plan. Selective felling will be introduced in mangrove ecosystem protection
zone.

- Early reforestation will be attempted in the case of treeless land, such as cut- over

areas and bare land.

2) Compartmentation of forests
The compartmentation of forests for management purposes is usually based
on natural boundaries (watershed boundaries) or administrative boundaries. Under
the présent Plan, however, the boundaries of the model mangrove areas will be used

as the boundaries of subject areas.
a. Forest categories

Forest categories are introduced here to classify the mangrove forests
subject to the Mangrove Forest Management Plan based on the main
management purposes. The forest categories are given in Table 64. The sites
earmarked as mangrove forests are classified as forest land, including existing
mangrove forests and brackish marsh lands. The areas to be conserved in view
of the maintenance of the desirable functions of mangrove forests are designated
as green belts. Green belts (mangrove forest green belts) are coastal protection
forests where the Conservétion function is emphasized and the restrictions on
felling activities as described in Table 64 are introduced to mangrove forests and
marshlands that mangrove forests can berestored.

* Width of green belts
- Coastal protection zone:100m towards land from datum tide level along
coasts, 50mtowards land from datum tide level along the rivers.

- Mangrove ecosystem protection zone; Mangrove forest area towards land
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outside of the coastal protection zone, with the range of 130m from datum
tidal level x maximum tide range (). _

- Datumtide leve!l: Projection of coastal water line at high tide (as shown on the
existing topographical map, scale: 1/50,000) has been adopted as the datum
line,

- Maximum intertidal variation : Anaverage maximum tide range of 3m has been
adopted based on the tide table for 1993 at Port Bengkalis.

= Rivers : Those with a width of 10m or more are considered to be river (those

* witha width ofless than 10m are considered to be creeks (iributaries))

» Coast means an area facing the ocean or land zones along a channel of which
both ends open to the ocean; a river mouth area affected by ebb and flow is
treated as arivet.

= Any coastal protection zone with housing or other types of land use has been
omitted from the Plan. Those included in the Plan are mainly currently
mangrove or other types of forests, swamps and grassland.

- Any mangrove ecosystem protection zone are designated within mangrove

fo_rests and brackish marshiands.
b. Compartmentation

~ Compartmentation is necessary to accurately indicate the location of each
forest land arca to facilitate forest management. Three compartment levels have
been adopted, i.e. working unit, compartment and sub-compartment.
The KBPHs ofthe.Dinas Kehutanan Riau are divided as the following,

- Working units :In principle, each working unit converges with each
Kecamatan, The entire island is considered to be a single working unit when
such a wide area working unit is deemed appropriate. Under the Plan, each
model mangrove area constitutes a separate working unit.

- Compartments : The boundaries of each compartment have decided based on
the administrative boundaries, water channels and rivers, etc. The standard
compartment size has been set at between 500 ha and 2,000 ha (a HPHH to be
considered as a compartment).

- Sub-compartments : The boundaries of each sub-compartment have been
decided based on the forest type.

3) Management by regeneration _
Both artificial regeneration and natural regeneration (by natural seeding)

are adopted for regeneration of the existing mangrove forest lands.
a. Artificial regeneration
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The candidate species for regeneration have been selected based on the
forest types and the expected use of the target forests and the final decision on
the species earmarked for regeneration has been made in view of the frequency

of local flooding and the surface soil properties (see Table 65).
b. Natural regeneration

Basically he "Guidelines for Reforestation Systems in Brackish water
Arcas' prepared by the DEPHUT has been applied for this plan.

As far as results of forest inventory pl.ots, many plots of number of existing
seedlings reach the standard number of seedlings (2,500 seedling/ha) of the
above mentioned guideline. It can be said that there is few problems on the
standard number of seedlings to be regenerated.

But 10,000 seedlings/ha is expected to be the value of the number of
seedings to be existed in order that stand regeneration can sustain, taking into
safety factors considerations. A few problems on the repulation of
Rizophoracea by natural seedings are as follows :

* Because most of the saplings and seedlings exist under the lack of dense covers
oftrees, natural seeding is appeared patchy.

* There are fewer fruits on talltrees (seed tree) to be conserved according to the
above mentioned guideline.

* Disperses of the fallen seeds require the water movement such as the flood tide.

The "Guidelines for Silviculture Systems in Brackish water Areas” is
based on the selective cutting system of felling area that circulates 1 felling per
30 years. However most of the mangrove forests in the Study Area belong to
small-scale concessions' area (HPHH) that are renewed annually and maximum
allowed area is 100 ha a concession. It can be said that because the above
mentioned guidelines can be adaptable only for large-scale concessions (HPHI,
it is difficult to adapt the guidelines to the mangrove forests in the Study Area.

Natural regeneration management for the Study Area to yield every year
crops must be based on individual-tree selective cutting with the allowable
diameter (10 emand over) and within the limit ofan estimated annual increment.

As the tree diameter growth rate is estimated to be approximately 0.5 -
1.0cm/year, it requires more than 15 years for a tree to reach the allowable

diameter for felling.

1: Surat Keputusan Dircktorat Jenderal Kehutanan No. 60/Kpts/DJ/1/1987, tentang Pedoman Sistem Silvikultur
Hutan Payau, Direktur Jenderal Kehutanan, 1978 (Indonesian)
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(2) Mangrovegreenbelt plan
Forest classification of the model mangrove areas has resulted in the coastal
protective forest land shown in Table 66 and attached map "Layout on Mangrove
Forest Green belts".
« Coastal Protection Zone (G-1) : No felling will be permitted except for personal
consumption by local inhabitants.
+ Mangrove Ecosystem Protection Zone (G-I} : The present level of felling for
commercial charcoal production will be permitted in accordance with the standard
felling volume. Felling based on the sub-compartment clear felling method (felling
area method) will be prohibited.

- Productive Forest Land (P) : Sub-compartment clear felling will be permitted.

(3) Mangrovefelling plan
The allowable cut for charcoal production and annual allowable charcoal
production by the standard felling volume were specified on the prereqhisite as follows

+ As the mangrove wood cut by local inhabitants is not sold to specific charcoal
manufacturers, it is difficult under existing laws and regulations to formulate
felling plan by HPHH and charcoal production plan by charcoalkiln.

- As the work details (concession renewal data and planned felling volume, ctc.)
of the HPHHs in the model mangrove areas differ, the introduction of an annual

felling plan which commences the same year for all concessions is difficult.

» Should the competent agency of the government of Indonesia decide to
withdraw concessionary rights, it is highly desirable that such a decision should
be made only after measures have been introduced to ensure new employment
for work ers in the charcoal production industry and cash income opportunities
for full- time mangrove cutters. And it is necessary to be consented with
cooperative attitude 'hy a HPHH concessionaire and/ot a owner of the site of
charcoalkilns.

1) Mangrovefelling plan
a.Standard felling volume
The annual allowable cut has been within the limits of an annual volume
increment because felling for charcoal production purposes shall be conducted
not by clear cutting designated felling area but by selective cutting of allowable ;
trees. o '
The mean annual volume increment has been estimated to be 1.5 m'/ha’
based on the Study's observation resuits and also on the study results on man-

made forests inIndonesia. This value includes asafety margin.
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The annual aflowable cut was decided repardless of the diameter class
and the forest type. Because stand growths may be differ each stand density in
the same forest type and individual increments in 9 months haven't been clearly
differed depend on diameter class according to this survey results.

The Study has identified the 3 main mangrove species (Rhizophora spp.
Brugniera spp, Ceriops spp'.) which are used for commercial charcoal
production,

b.Timing of felling

Feiling only before and after the spring tide is desirable as already
practiced by some local inhabitants in order to facilitate the inland
transportation of logs. Felling during the dry season is to be done after new
seeds have dropped onto the forest floor.

c. Felling method : Felling must be conducted by manpower, and logs will be
extracted by Sampan as currently practiced from the viewpoint of forest
conservation.

2) Allowable cut for charcoal productioninthe Study Area

a. Study Area

The average charcoal kiln in the Study Area is either the traditional or
Malaysian-type kiln. The charcoal production volume per each operation is

~ approximately 12 tons (some 45% of carbonized products) from some 110 m’
oflogs. Estimated amount of each carbonized product per 1 kiln. 1 burning 1s
shown on Table 67.

One operation fakes approximately 50 days and 4 operations are
conducted each year on average. On this production basis, the required log
volume is some 440 m’/kiln/year, indicating that the minimum mangrove forest
area required to produce this log level 1s 293 ha.

Table 68 shows the number of charcoal kilns with the appropriate
production level inthe Study Area. '

Allowable number of kilns of the jurisdiction of CDK Dumai, CDK
Bengkalis, CDK Selatpanjang are 25, 12, 23 respectively. It can be judged that
present charcoal production exceed 3 times potential for sustainable utilization
in number ofkilns.

b. Model Mangrove Area

Table 69 shows the appropriate felling volume for commercial charcoal

production and the feasible charcoal production volume,
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Present charcoal production can result in the deterioration of mangrove
forests because of over cutting, although it can not result in the diminishment of
mangrove forests, Tt is necessary to reduce the number of existing charcoal
kilns to the appropriate ones as soon as possible.

In the future it is necessary to improve charcoal productivity in order that
charcoal can be produced as much as possible while limited mangrove forest
resources can sustain.

- Non-carbonized woods can be decreased by the improvement of charcoal
making techniques suchas drying felled woods before loading ina kiln,

- Itis important to imprdve structure of kilns and process of charcoal makings in
order to increase productivity of charcoal. Therefore it is necessary to
establish and support a subsidy system to charcoal manufactures and research
and experiments to improve the kilns and the process.

(4) Mangrove forest regeneration plan

In principie, artificial regeneration and natural regeneratton will be employed
for brackish marsh lands (M1 and M2) and existing forests respectively.

The artificial regeneration of Rhizophoraceae species (Rhizophora spp,
Bruguiera spp. and Ceriops spp.) will, in principle, be conducted in accordance with
the "Technical Guidelines for the Regeneration of Rhizophoraceae™ issued by the
Dinas Kchutanan Riau. In the case of natural regeneration, the Guidelines. for
Silviculture Systems in Brackish water Areas issued by the DEPHUT will be referred
to. ' .

Details of implementation methods will be study on trial and error while
implementing because growths and survivals of planted trees will be depend on micro-
site conditions. The planned planning area and number of seedlings, etc. are given in
Table 70, Fig. 21 shows a tentative schedule of artificial regeneration.

1) Regeneration method

a. Naturalregeneration
The "Guidlines for Silviculture Systems in Brackish Water Areas” will be
referred to for the forest type except LRh-s.

b. Artificial Regeneration
Candidate species for artificial regeneration are as follows based on Table 65.

- M1 : Marshlands (Non-low vegetation covers)

Avicennia spp. will be planted inthose areas with a thick deposit of such coarse

materials as sand on the surface. Given the oceanic condiitons of the candidate

locations, the high density planting method will be employed to ensure a high

2: Petunjuk Teknis Pembuatan Permudaan Bakau[Rhizophoraceae] DinasKehutanan Riau, 1986 (Indonesian)
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survival rate and to alleviate strain on the micro-environment, The planting
distance for R. mucronata will, in principle, be 1m by 1m while the planting of
Avicennia spp. will be conducted in groups of 5 in spacing of planting pit of Im
by 1m. _
- M2: Marshiands with low vegetation covers
R. apiculture or Bruguiera spp. will be planted to establish the respective
forests which will take a belt shape of some 20m wide. The planting distance
will be 1m by 1m because the vigorous growth of Acrostichum aureum is
observed. In regard to the fish culture ponds planned in the Pelantai model
mangrove area in Kec. Merbau, R. apiculture, Lumnitzera spp. and Bruguiera
spp. etc. will be planted. The actual spectes to be planted will be decided based
on the specific character ofthe planting sites and structure ofaquaculture pond
sites in question. of site. '
- Sparse low Rhizophora spp. dominant stands (LRh-S).
Many bent trees of R. apiculture result in a small number of regeneration of
seedling. Therefore, felling will be conducted in a belt shape and Brugiera
spp., and roots of such ground covers as Acrostitum spp. will be removed.
Bruguieraspp. and Ceriops spp., etc. will be planted in the felled areas to
induce the establishment of mixed forests with land ward-type species on trial.
The spacing will be decided based on 1m by Im. The width of the felling belt
“will be some 20m which is the standard seed tree distance suggested by the
guidelines.
2) Nursing
A fixed nursery will be established at an appropriate site near by the
Mangrove Forest Management Field Office for pot culture to produce nursery
stocks. Seeds for direct seeding and potted seedlings will be collected in mangrove
forests around the Study Area and/or the estuary of Indragili River. The nursing of
Rhizophoraceae will be based on the guidelines issues by the Dinas Kehutanan Riau
and also the "Reforestation Guidelines for Social Mangrove Forests™ issued by the
DEPHUT. The nursing practices for other species will be decided based on the
progress of "Development of Sustainable Mangrove Management Project in Bali
and Lombok. (DEPHUT and JICA).
3) Work
a. Site preparation
As -part of the artificial regeneration work at M2 sites, the site preparation
ofthe planned belt-shaped areas will be manually conducted.

3: Pedoman Penyelenggaraan Pengemban gan Hutan Baku Rakyat, Departemen Kchutanan, 1992 (Indonesian)
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b. Planting
The planting of Rhizophoraceae will be based on the guidelines issued by
the DEPHUT and so on. The planting of other species will be decided based on
the progress of "Development of Sustainable Mangrove Manfigement Project in
Bali and Lombok (DEPHUT and JICA). Supplementary planting will be
conducted if the mortality rate exceeds 20%. A schematic drawing on planting
concept of iﬁangrove.tree is showninFig. 22.
¢. Tending
Inprinciple, weeding and thinning willnot be conducted.

(5) Mangroveforest protection plan
No serious damage due to natural disasters, disease or harmful insects/animals

has been obsetved in mangrove forests in the Study Area. It is desirable to carefully
study the following forest proiection measures in view of possible damage in the
future. .
1) Measures vise-a-versa disease and harmful insects/animals
a. Fungi
When a large number of mushrooms propagate on R. apiculture, tree
vigor deteriorates, resulting in tree death. No large outbreak of fungi (species
unknown) is currently reported in any forest. However, in the case of a large
outbreak, the damaged trees will be felled and removed for burning outside the
forest.
b. Crabs
The newly planted trees will likely suffer from démage caused by crabs
(Cradisoma carnifex and others). _
Marshlands (non-low vegetation cover) (M1) :
Given the present situation of natural seeding, no specific measures will be
introduced.
Marshlands with low vegetation cover (M2) : _
Cutleaves of Acrostichum spp. will be planted around the site.
Sparse low Rhizophora spp. Stands (LRh-S) :
Crab mounds and holes will be buried at the time of planting,
2) Measures Vis-a-Vis Waves | o
It is believed that the substratum is subject to erosion by natural waves in the
Muntai model mangrove area in Kec. Bengkalis (particularly inthe rainy season) of
waves caused by large speedboats in the Tik. K_etapang model mangrove area in
Kec. Merbau. If the over-turning of standing trees or newly planted trees due to

erosion of the substratum is observed, wooden stakes will be driven in zigzag in-
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front ofthe eroding area in a crisis-cross pattern.
3) Measures to protect green belts .

Given the present felling sites of local inhabitants, it will be important to
urge them to conduct felling on the inland side of the designated greenbelts. A sign-
board showing greenbelts boundaries will be installed as a protection measure of the
greenbelts area set by the Plan, In order to evaluate its effect, periodical inspection
against illegal cutting will be executed in the permanent plots in transects to be

established in the implementation of the plan.

6.2.4 Mangrove Forest Management Support Plan
The Mangrove Forest Management Support Plan intends to assist the smooth
irhplementation of the Mangrove Forest Management Plan facilitating inhabitants'
participation to forest management.
(1) Inhabitants'participation plan
1) Establishment of inhabitants' participation system
Attempts will be made to organize the local inhabitants ofa Desato createa
core system to assist official guidance and assistance efforts and to be responsible
for the management of local mangrove forests. The active participation of local
inhabitants in various activities will help to achieve a consensus on the conservation
of the common resources of a Desa and will also stimulate their awareness of the
need for proper management on their own initiative. To promote the inhabitants'
participation, a Kelompok among inhabitants to be created through the
implementation of the coastal social forestry plan will become mhabitants' group
having the same purpose of production.
Unjoined manufacturers to the charcoal manufacturers' cooperative will be
encouraged to join the cooperative or organize a new cooperative.
2) Extension plan _
a. Diffusion of plan and coordination with local communities
Thecontents ofthe Improvethent Plan for Conservation and Management
of Mangrove Forest will be explained at the following meetings to facilitate the
understanding and to enlist the cooperation oflocal inhabitants.
- Meetings with the head of a viilage .
- Meetings with official village organizations, such as the LKMD (Lembaga
Ketahanan Masyarakat Desa) and LSD (Lembaga Sosial Desa) led by the
head ofa village
- Meetings with such official organizations as the KUD, LSM (Lembaga
Swadaya Masyarakat) and PKK (Pembinaan Kesejaheteraan Keluarga)

- Open discussions in villages
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b. Organization

Efforts will be made to organize local groups (Kelompok) consisting of
farmers and fishermen with a view to lending or giving initial investment
materials and eq&ipmems for such small businesses as apiculture and the
utilization of unmarketable charcoal.

¢. Leader training
Training relating to the implementation of the small businesses will be
provided for local leaders, such as group leaders and the head of a village, and
HPHH owners.
d. Support service
Technical guidance and marketing information publicity by extension
workers' round of visits are considered to be important to smooth
implementation,
3) Exténsion facility :
The Mangrove Forest Management Field Office will mainly act as the
extension facility where the programs will be conducted. Demonstration plots for
apiculture and the utilization of unmarketable charcoal will be created at the Office

to imform inhabitants and to serve trainees.

(2) Coastalsocial forestry plan

The Coastal Social Forestry Plan aims at promoting forestry which is
harmonious with the local socioeconomic conditions, including the livelihood basis of
local inhabitants.. .

As "the C_bmmunal Forest Planning Criteria’, etc., this plan intends also to
provide incentives for greening efforts as well as to conserve reforestation sites for
public interests.

It will be necessary to secure the full understanding and cooperation of local
inhabitants for the successful implementation of the Coastal Soctal Forestry Plan.

1} Local aplculture support plan |

A few farmers in the Study area have been domg apiculture mnstalling more
or less 10 beehive around their residence and using fruit trees around the home
gardens (pekarangan) such as durian coffee, star fruit, mango, coconut trees,
rubber trees, and etc. in nearby area as nectar source.

The Local Apiculture Support Plan is 2 model apiculture aiming at not only
supporting the existing local apiculturists but also at enc._o'uraging small-scale
extensive apiculture to create new opportunities for local inhabitants to earn side
income. '

a. Increased honey production through increase of nectar-producing plants and
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reduction of honey consumption during non-flowering season by reforestation
and conservation of forest
Bees collect nectar during the flowering season and consume the honey
stored in the beehive during the non-flowering season. An increase of the
nectar-producing plants and the availability of nectar sources during the non-
flowering season are required to increase the honey production volume.

- Mangrove trees standing at the edge of a forest or in a gap inside a forest
tend to flower all year round. Reforestation of mangrove trees will increase the
availability of nectar sources during the non-flowering season. In Bangladesh,
honey is collected from many mangrove forests (Avicennia spp.). There is the
opinion that the honey produced from nectar collected solely from mangrove
flowers is sour. However, mangrove flowers are still viable as a supplementary
nectar source.

b. Provision of breeding bees and apiculture equipment and technical extension
Local inhabitants will be encouraged to establish groups (Kelompok) to
improve apiculture techniques and to consolidate the product distribution
system and the leaders of these groups will be provided with technical advice
(apiculture techniques: e.q. hiving off, countermeasures against harmful
insects). At the same fime, breeding bees and apiculture equipment will be

leased or donated to these groups through the Plan.
c. Subject areas _
Tlk. Ketapang model mangrove area will be the subject area because
apiculture practice can be found and nectar sources as the above mentioned are
distributed ardund this place,
2) Silvofishery Support Plan (Silvofishery: Combined management between fisheries
and forestry)

The main target of silvofishery in areas is the prevention of mangrove forest
conversion, Sei Cingam and Pelantai model mangrove areas will be the subject
areas because brackish marsh widely spread m these area. A schematic drawihg of
planting under silvofishery is given m Fig. 23.

3) Unmarketable charcoalutilization plan

Inferior portion which has failed to meet the quality standards of importing
countries of charcoal, is piled up at the place of production{some 10 of the
carbonized products of mangrove trees). Only very limited amount of
unmarketable charcoal is purchased by horticulturists in Singapore. Therefore,
aiming at impro*&ing efficiency of mangrove utilization and creating chance of side
incomes (selling the unmarketable charcoals processed by inhabitants, trée crop

plantation in the unutilized grasslands and ifnproving productivity of tree crops
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such as rubbers), such unmarketable charcoals had better be used as soil

“improvement materials as follows:

- Unmarkétable charcoals will be used as soil dressing to improve permeability at
the experimental planting aiming at estabhshing multi-purpose forests in the
unutilized grasslands (G) to produce minor forest products (rubbers) and to
increase nectar sources (fruit trees). Experimental application of the
unmarketable charcoals to the existing agriculture lands (A) and tree crops (C,R)
will be conducted to get information on increase of soil pH and improvement of
permeability. .

- Annual unmarketable charcoal born from mangrove supplied.outside from the
greenbelts area set by the Plan, are estimated to be 26 tonin the Sei Cingam Model
Mangrove Area and 23 ton in the Tik. Ketapang Model Mangrove Area. By usea
portion ofthese waste, soil improvement test to be executed at the mixing rate of
Tkg of unmarketable charcoals per 1m’ of soils. The subject areas are Sei Cingam
.and TIk. Ketapang model mangrove areas because charcoal kilns exist in these
areas.

~Ifit is confirmed that the yield goes up after soil improvement practice by using
unmarketabie charcoal, it will also be used in existing tree crop such as rubber
forests in order to improve their productivity aiming at increasing inhabitants'

income.

6.3 Regional Development Plan by Each Model Area

This regional development plan consists of the small-scale fishery development plan in
model areas, described in 6.1 combined with the mangrove forest conservation and
management improvement plan described in 6.2, together with road repair works considered

necessary for regional economic activities.

6.3.1 Regional Development Plan of the Muntai Modei Area
(1) Development objectives '
- Sustainable use of the coastal resources of the Malacca Straits (fishery resources and
mangrove forests)
- Financial independence and increased income for fishermen’

- Prevention of erosion caused by waves, and land conservation

(2) Development strategies .
- Build up a fishery system that will promote the financial independence of fishermen
by providing the fishery basic infrastructure and by establishing a fishermen organi

zation to operate this infrastructure.
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- Seck the way to raise the price of the fishery products in order to increase the
fishermen's income, through the improvement of the quality management of the fish
catch.

- Carry out, through the fishermen organization, educational activities relevant to
resources management and restrictions on fishing boats and fishing gear.

- Rehabilitate the coastal mangrove forests through reforestation of brackish marsh

land (M1 and M2) and prevent erosion inthe coastal areas.

(3) Project components

1)} Construction of a fishery base (al the mouth of the Muntai River}) ... referto6.1.1 (1)
i1) Establishment of a fishermen organization that operates thebase ... referto 6.1.1 (1)
iti) Establishment of the mangrove forest management field office .. referto 6.2

(Head office:.in the base, Nursery station : Bantang Tengah) _
1v) Nursery practice and reforestation project based at this office ... refer106.2

v) Repair work on the weak foundation of the road between Muntai
and Bantan Tengah (approx. 2 km)

The fishery development plan and the mangrove forest conservation and
management improvement plan have an independent nature at implementation in this
plan. The rehabilitation of coastal mangrove forests, however, will eventually upgrade
the nursery function for fishery resources. |

The facilitics layout for the fishery development plan is shown i Fig. 25, and
the plan scale of the facilities and equipment in Table 71,

The facilities layout of the nursery stationat Bantanain are shown in Figure

The plan scale of the mangrove forest construction and management is shown

in Table 72. Fig. 26 shows the facility layout for the nursery in Bantantengah.

—153—



6.3.2 Kegionai Development Plan of the Sei Cingam Model Area
(1) Development objectives '
- Sustainable use of the coastal resources of the Malacca Straits (fishery resources and
mangrove forests) o
- Financial independence and increased income for fishermen
- Improvement of the fishery resources nursery function through mangrove forest

recovery

(2) Development strategies
- Build up a fishery system that will promote the financial independence of fishermen

by providing the fishery basic infrastructure and by establishing a fishermen
organization to operate this infrastructure,

- Seek the way to raise the price of the fishery products in order to increase the
fishermen's income through the improvement of the quality management of the fish
catch. _

- Carty out, through the fishermen organization, educational activities relevant to
resource management and restrictions on fishing boats and fishing gear.

- Reforest the coastal marshlands with low vegetation cover (M2) and sparse low
stands (LRh-S) dominated by Rhizophora spp., and upgrade nursery function for
fishery resources. A Silvofishery method will be used for reforestation and operated
executed mainly by fishermen inthe M2,

- Carry out experimentations of soil improvement by the use of unmarketable charcoal

(3) Project components

i} Construction of a fishery base (at the Suri Jaya jetty within the o Teferto 6.1.1(2)
Marong Channel) '
ii) Establishment of a fishermen organization that operates the base ... referto 6.1.1 (2)
iii) Establishment of the mangrove forest management field office ... referto6.2

(attached to the fishing base)

1v) Nursery practice and reférestation project, and experimentation of ... referio6.2
soil improvement, based at this office

v} Repair work on the main part of the road on the northern bank of
the Marong Channel in the model area (approx. 9 km)
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In this plan, fishermen will conduct fishing in the Malacca Straits and
participate in the reforestation of a part of the marshlands with low vegetative cover
- {M2). Tilapia will be stocked and fertilized in the cannel of reforestation area, and
fishermen will be responsible for reforestation and mana gement of the forest, in return
for the harvest oftilapia. ' '
The facilities layout for the fishery development plan is shown in Figure 27, and
the plan scale of the facilities and equipment in Table 73.
The plan scale of the mangrove forest conservation and management

improvement plan is shownin Table 72.

6.3.3 Regional Development Plan of the Pelantai Model Area
(1) Development objectives
- Sustainable use, with high added value, ofthe fishery resources within the channels
- Convert part-time fishermen whose main income sources are from mangrove felling,
to full-time fishermen, and upgrade their living standard (restriction of mangrove
felling) .
- Improvement of the mangrove forests function as fishery resources nursery ground.

(2) Development Strétegies
- Promotion of aquaculture using the trash fish caught within the channel as the feed
- Convert part-time fishermen whose main sources of income have been mangrove
felting to full-time fish farmers
- Establishment of a fishermen organization and conducting educational activities on
coastal resources management through the organization
- Reforestation of mangroves on marshiands with low vegetative cover (M2) by fish

farmers

(3) Project components

1) Construction of aquaculture bases .... referto6.2.1(1)
- Earth ponds for mud crabs: Dusun Pelantai
- Floating cage for giant sea perch: Dusun Kengkam

i) Establishment of a fishermen organization that operates the base ... referto 6.2.1 (1)

iii) Establishment of the mangrove forest management field office ... referto 6.2
{attached to the aguaculture base)

iv} Nursery practice and reforestation projects based at the office ... referic 6.2
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This plan aims at encouraging the part-time fishermen whose main source of
income is mangrove felling to convert their activities to aquaculture using the trash fish
caught by Goﬁlbang fishing within the channel as the feed. By ensuring them of a
higher income than from mangrove felling, deforestation wiil eventually slow down.
At the same time, these fish farmers will have the main responsibility for planting
mangroves ona part of M2 inthearea.

The facilities layout of the aquaculture plan are shown inFig. 28 and 29, and the
plan scale of the faciiities and equipment in Table 74. The planscale of fry pro duction
center is shown in Table 75. The plan scale of mangrove forest conservation and
management improvement plan is shown in Table 72. There will be no road repair

work inthis area.

6.3.4 Regicnal Develop ment Plan of Ttk Ketapang Model Area
(1) Developmuent objectives .
- Sustainable use, with high added value, of the fishery resources within the channels
‘between the islands _

- Conversion of part-time fishermen whose main sources of income have been
mangrove felling to full-time fishermen, and upgrade their living standard {restriction
ofmangrove felling)

- Increasing the income of forestry-related workers

{2) Development Strategies

- Production and sales of the dried products with high value added given by drying and
processing the low-price fish using a standardized method

- Conv_ersién of part-time fishermen whose main sources of income have been
mangrove felling to full-time fishermen engaging in fish processing

- Strengthening the fishermen organization and conducting educational activities on
coastal resources management through the organization

- Carrying out experimentation projects aiming at increasing the forestry-related

profits, based at the mangrove forest management field office.



(3) Project components

1) Construction of a fishery processing base (at the site of the former ... referto 6.2.1 (2)

sawmill in Dusun Ketapang 1Hilir)

it) Strenpthening the functions of the fishermen organizalion that oo reforto 6201 (2)

operates the base

1ii) Establishment of the mangrove forest management field office v referto 6.2

{attached o the fishery processing base)

iv) Experimentation of apicullure and soil improvement, and .. referto 6.2

monitoring work of illegal mangrove felling in the greenbelis
based at the office

The local government has supplied Gombang nets to the part-time fishermen,
whose main source of mncome have been mangrove felling, to encourage them to
produce dried anchovie:s. However, the price of the products is stagnating because of
poor processing technology. This project aims at improving the processing method in
order to raise the product price and eventually to increase the fishermen's income. It
also aims at slowing down mangrove felling by encouraging the fishermen to
concent_ra'te on fishery a'ctivities. At the same time, experinientation wili focus on other
forestry-related side businesses such as apiculture, which could lead to an increase in
profit.

The facilities layout of the fishery processing base is shown in Figure 30, and
the plan size of faciiities and equipment in Table 76.

The plan scale of experimentation within the framework of mangrove forest
conservation and management improvement plan is shown in Table 72. There will be

no road repair work in this area.

6,4 Project Cost Estimation

1)
2)
3)

4)

5)

The project cost was estimated under the following assumption.
Constant price as of October 1993 willbe utilized. |
Imported facilities and equipment will be tax exempted.
The currency exchange rate will be set at Yen 1.00 to Rp.19.8 and US$1.00 to

Rp.2080. |
The cost of imported construction facilities and equipment is estimated at CIF price at
Jakarta and the domestictransportationcostisadded.
Physical contingency is assumed to be 10 percents of the total construction cost.

Total project cost is as follows. The breakdowns of project cost by model

areaare shown in Table 77 to 82.
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Total Project Cost
Unit : Rp. 1000

Model area Small-scale fishery Mangrove forest
development plan conversionand management Total
improvement plan

Headquaters 10,940 - 10,940
Muntai 4,192,508 2,247,797 6,440,365
Sei Cingam 2,745 414 1,297,575 4,042,989
Pelantai 2,050,872 552,601 2,603,473
Hatchery 1,115,455 - 1,115,455
Tlk. Ketapang 1,025,535 45,672 1,071,207
Total 11,140,724 4,143,645  15,284.369

6.3 Conditions for Implementation of the Plan and Management and
Operation System '

6.5.1 Conditiens forImplementaﬁon of the Plan
(1) Conditions of the implementation system

The significance of this plan is to carry out measures for sustainable and
effective use of the fishery resources and mangroﬁe forests in the selected model areas.
In order to impro've the standard of li\?ing of the populaﬁon of the coastal region, who
now suffer from the poor economic situation in Indonesia. However, it has been
discovered that in the areas concerned, most of those involved in mangrove'felling are
not fishermen. This makes it essenti_ally difficult to integrate the fishery development
plan with the mangrove forest conservation and management plan. For the former, it is
casy to identify the effect, often quantitatively, and results can be obtained after a short
period. For the latter, on the other hand, it is often impossible to identify the effect
other than qualitatively. Even in the case of reforestation for charcoal production, in
which the results can be estimated quantitatively, it will take at least 15 years before
any result is achieved. Therefore, the only imaginable regional plan that can integraté
fishery and forestry would be silvofishery in which fishermen will plant mangrove and
manage it by themselves in order to culture fish in the reforested areas.

This overall plan adopted the regional plan with elements similar to social
forestry for two of the four model areas: Sei Cingam and Pelantai. As for Muntai and
Teluk Ketapang, the fishery plan and forestry plan are two separate plans in the same

areas.
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Prior to implementing this overall plan, it is at least necessary to cooperate with
the DGF of the Ministry of Agriculture and Mianistry of Forestry. Itis also possible that
relations with Ministry of Population and Environment, and National Science Institute,
etc., will be required. The plan involves issues with which coastal residents are not
familiar, such as operation of a fishery base, organization of fishermen, introduction of
aguaculture and processing, reforestation, etc. It will be difficult to implement each
project without a support system. Therefore, the following conditions are needed to be
fulfilled when implementing the plan:

i) It is essential to establish in BAPPEDA a "Project implementation coordination
committee" that unifies the projects of each model area, to coordinate the opinions
of relevant agencies,

i) Effective and continued instruction on organization, technology, management and
marketing are necessary when implementing this plan. However, the local
administration does not have adequate personnel with the qualifications and fund
source to provide such jnstruction. It will therefore be necessary to call for outside
instruction for the first three to five years of the plan.

iii) Fishermen or local residents who will be the direct beneficiaries of the plan have not
received sufficient education. They need to be reorganized, and the instructors
should try to get to know the fishermen and local residents better through the
creation of the "Advisory committee for operation and management," which should
include not only staff from public sectors but also locally respected educators and

religious leaders.

Conditions ofthe project fund

On the assumption that the catchable fishery resources in this area has almost
reached the upper limit, this fishery development plan in this overall plan contents only
the improvement of the added value of the fishery products as its benefits. Therefore,

no significant increase in the fishermen's incorne can be expected. Even less direct

benefit to the local residents is expected in the mangrove forest conservation and
management. improvement plan. This leads to the conclusion that the project will not
be accomplished unless some portion of the project fund is subsidized by the
government. The following methods are required to procure funds:

i) Recoverable investment: low-interest loans

i1) Unrecoverable investment: government subsidiaries or foreign cooperation grants
iii) All or part of technical assistance for management and operation of the projects:

technical cooperation grants
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6.5.2 Management and Operation Systems
The management and operation systems for the fishery and forestry sectors may be
integrated or separated depending on conditions in each model area of this overali plan,
Systems will vary according to the model area are shown in the table below.

Integrated operation Partial integrated Separate operation
. operation
Muntai - - X
(Fishermen operate
- fishery project, other
residents operate
reforestation project)
Sei Cingam - X -
(Fishermen and other
residents operate
reforestation project,
other residents operate
_ experimentation project)
Pelantai X - -
{(Fish farmers operate
reforestation project)
Tlk. Ketapang . - - X
(Fishermen operate
fishery product

processing, other
residents operate
experimentation

projects)

- When the fishermen organization (or forestry related agencies, in the case of the
forestry project) manage and operate the facilities and equipment of the plan, the following
precautions must be observed: '

i} External instruction is necessary at an early stage of the project because the fishermen
{or local residents) are not used to running an organization, |
i) It is important to appoint well—qualiﬁéd people and to establish an auditing system,
considéring the amount of money involved in the management of an organization.
All points considered, the management and operation systems of this overall plan
are shown in Fig. 31. The period requiring external instruction on management and

technology will be three to five years following the implemnentation of the projecs,
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6.6 Project Evaluation
(1) Preconditions for evaluation
1) Constructionschedule
Construction will begin in 1995, and proceed according to the following
schedule.

a. Small-scale fishery development plan

Model arca 1995 1996 1997

SRR

Muntai

Sei Cingam N
Pelantai

Hatchery

Tlk. Ketapang

b. Mangrove forest conservationand management improvement plan

Model area 1995 1996 © 1997 |- 1998 i 1999

Nuntai RN :
Afforestation Supplementaryip!anting only

Sei Cingam

Pelantai

Tlk. Ketapang

Experimenlal% operation : !

All expenses and profits are based on prices as of October 1993.
3

A

Depreciation
The physical life of the facilities are given in Table 83. Depreciation was
calculated by straight line method. '
4) Fund procurement
The construction would be financed by temporary government credit

without interests and subsidies, and the following low-interest loans :

- Annual interest:: 3%
- Grace period for repayment of the capital: 10 years
- Repayment period: 30 years (including the grace period)
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5) Revenue and expenditures

The revenue and expenditure of the small-scale fishery development project

consist ofthe following;

Madel area

Revenue

Expenditure

Muntat

Sei Clngan.l
Pelantal
Haichery .

Tlk. Kctapang

Fresh fish export, ice salcs, fishing
boat charterage

Fresh fish cxport, ice sales, fishing
boat charterage

Sales of giant sea perch, crabs, and
anchovy

S.ales of giant sea perch {ry, and
crabs fry

Sales of dried ancchovy, dried
mysids and fresh shrimp '

Personnel expenses, fresh fish
purchases, carrier vessel operation
cost, maintenance cost

Personnel expenscs, fresh fish
purchases, carrier vessel operation
cost, maintenance ¢ost

Personnel expenses, firy purchases,
payment to fishermen, fishing boat
operation cost, maintenance cost

Personnel expenses, feed cost,
electric cost, fuel cost for boats,
maintenance coslt

Personnel expenses, paymani to
fishermen, fucl cost, maintenance
cost

Participation of residents is considered for the operation of mangrove forest
conservation and management improvement plan. After the completion of
reforestation, no regular expenditures will be necessary. In Sei Cingam and
Pelantai, the planted mangroves will be felled after 15 years or more. The wood will
be used and sold as timber, and thus produce income. In Sei Cingam, tilapia are
stocked by fertilized culture method and sylvofishery system, and the sales profit of

thetilapia inDesa will be included inthe income.

(2) Results ofthe evaluation

Income and expenditures of the small-scale fishery development plan (before
payment of interest) are given in Tables 84 to 88. The fact that the proﬁts before
payment of the interest and depreciation is in the surplus in all model areas shows that
normal operations will not incur any difficulty. In Muntai, Sei Cingam and Tlk.
Ketapang, the profits after depreciation for the first two or three years are in the deficit,
but it turns to the surplus in the following years, offering the villageé the possibility to
renavate the facilities.

Tables 89 to 94 were compiled to study the capital recovery. The following
results were obtained: | ' '

* The project will not stand financially without an overall subsidy of approx. 30%.
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“+ The Muntai project requires a large amount of money for the construction of
breakwaters, jetties and solar systems. The profit raised from the annual landing of
about 103 tons can hardly cover the repayment of the interest and the capital. A
subsidy ofapproximately 50% will be needed.

* The Sei Cingam project requires a large amount of money for the construction of
roads and solar systems. The profit raised from the annual landing of about 61 tons
(in year 2002) can hardly cover the repayment of the interest and the capital. A
subsidy of approximately 40% will be needed to implement this project.

* With regard to the ﬁéh farming and hatchery projects in Pelantai, the entire amount
can berepaid ifa low-interest loan as indicated in (1}-4) has been provided.

* A subsidy of approximately 10% will be needed to develop a processing industry in

‘Tlk. Ketapang project. This is due to the large proportion of money appropriated
for the construction ofthe all-weather drying place for mysids.

Power generation by solat sysfems requires a significant amount of money for
the initial investment and procurement, but little is needed for daily operation. Thanks
to the low-cost solar system, this project aims at maintaining the price of the ice
supplied to fishermen in Muntaiat a low level, in order to improve the quality of the fish
catch, and eventually to raise the price of the fish sold to Malaysia or Singapore. Thisis
the fundamental condition for the realization of this project in Muntai model area.
Considering the fact that the improvement of the marketing system for marine
products increase the fishermen's income, the solar system including the ice machine
should be entitled a subsidy. The access road construction should not be treated as a
- single project but as a part of the government project, and therefore it should also be
entitleda subsidy. With all the above subsidies, the subsidy rate of the Muntai area wift
be about 50%, allowing the project to stand financially.

For a similar reason, the project in the Sei Cingam model area will stand
financially if the solar system including the ice machine is entitled to a subsidy.

The Tlk. Ketapang aréa uses a solar system to supply the power to refrigerators
instalted to maintain the quality of the dried products. The project will stand financially
if this systemis subsidized. '

With all the above subsidies, the small-scale fishery development plan will
become a profitable project.

The proﬁt. of the mangrove forest conservation and management improvement
plan consists ofthe following:

« Sales of mangrove timber: Sei Cingam, Pelantai

« Sales oftilapia: Sei Cingam



Sales of mangrove timber cannot be financially expected to form a part of the
project profit, as the sales profit from timber will be generated 15 years after
réforestation, and mangrove felling involves considerable personnel expenses. Only
an indirect benefit can be expected, such as home consumption by the local residents
and minimal proceeds. _

The annual sales of tilapia is about one million rupiah, less than 0.1% of the
total project cost. Even if the sales is totally considered as a project profit, it will reach
only 3% of the total project cost in 30 years. The tilapia sales involves considerable
peréonnel expenses, and the volume of fish caught each time must be limited to
maintain sustainable fish catch. Taking these facts into account, this cannot be included
in the project profit, as it will be no more than pocket money raised by self-
consumption of the local residents and other sales.

Once the reforestation and experimehtati011 projects are over, maintenance
and management fees will not be required. Thereafter, there will be only a little
expense for mangrove forest inspection by the officials.

Therefore, the operation cost and profit can be considered as nil.

Only in Pelantai model area, the mangrove forest conservation and
management improvement project will be integrated in the small-scale fishery
development project in the Pelantai area. ~Although the small-scale fishery
development plan in Pelanta: will stand ﬁnancially withoui substdies, there are not
enough. funds to cover mangrove reforestation. Therefore, when the integrated
operation system is launched, subsidies for mangrove reforestation will be still
necessary. |

The mangrove forest conservation and management improvement plan in the
model areas other than Pelantai will also require total subsidy (100%).

As stated above, sufficient revenue which enable the project financially
feasible, cannot be expected from the mangrove reforestation project. Most of the
expenditure in the reforestation project is the personal expenses. The employment

opportunity and income of inhabitants in each model area will be increased as shown

below :

Model arca Increased income by the project Period

Muntai - 588 M Rp./ycar (Yearly Income of about 300 1995-1997
persons)

Sei Cingam 544 M Rp.fyear (Yearly Income of about 270 1995-1996
pPersons) :

Pelantai 233 M Rp./year (Yearly Income of about 120 1995-1996
persons) ' .
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It is expected that apiculture on which the project will implement its
experimentation will bring inhabitants the increase of side income in future, and soil
improvement by the use of unmarketable charcoal will also bring the increase of
income through improvement of productivity.

Considering indirect benefit such as the nursery function of mangrove forest to
fisheries resources and the increase of inhabitants' income, etc., it is clear that the
mangrove conservation and management will lead to the sustainable utilization of the

coastal fishery resources, even though it requires total subsidy for project cost. .
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- 7. Conclusions and Recommendations






7. Conclusions and Recommendations

7.1 Conclusions

The objective of this Study is to increase the income of the residents of the coastal area

under unfavorable economic conditions, while at the same time setting up measures for

-sustainable use of fishery resources and mangrove forests as coastal resources by the model
“area level.

In this Study, we | grasped the overall situation of fisheries activities and
ecology/management and utilization of the mangrove forests along the coast of Kab.
Bengkalis in Riau province, the Study Area. Based on this understanding, the coastal
resources management enhancement policy and the economic vitalization measures for the
modelareas were concluded as follows: _

(1) Policies for coastal resources management and enhancement
1) Fishery resources management

- The area concerned in the Malacca Straits is rich in shrimps, mysids and
‘anchovies, and forms a favorable fishing ground for human being as well as for
larger fish that prey on them. Althdugh the fishing effort in the Malacca Straits has
been increasing inrecent years, the total catch volume is stagnating, and the CPUE
is clearly on the decline. For reasons of resources management, any further

* increase in fishing effort should be avoided.

- Fishery resoutces management requires an information-gathering system with
high accuracy regarding fishing activities. Inorder to establish such a system, it is
necessary to seek for the financial independence of fishermen and to establish a
sound fishermen organization.

- Due to the social and technical restrictions imposed on fishermen, the sales price

- ofthe fish catch in the area concerned 1s too low compared with the market price.
The most effective way to achieve the financial independence of the fishermen in
the Study Area should be based on the added value gained by improvement of
product quality and promotion of fish-farming, etc., and not an increase in the

fishing effort.
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2) Mangrove forest conservationand management

-1t is necessary to adopt a regional mangrove forest management plan from
long-term view points, based on scientific grounds relative to the regeneration and
growth volume of the mangrove forests (no such management project exists at
this stage). It is also necessary to institute a monitoring system for related
information and data. However, it is expected that long-term preparation within
the government will be required to institute such system. In this plan, a "mangrove
forest management field office "tentative name) will be attached to the fishery
development base, and projects of reforestation and experimentation will be
implemented. For the operation of these projects, cooperation of various relevant
agencies led by forestry related institutions such as Cabang Dinas Kehutanan, is
required.
Protection of the fishery resources nursery function of the coastal mangrove

forests is extremely important from the viewpoint of sustainable use of the coastal
resources. A green belt should be established in the coastal mangrove forest zone.

The mangrove forests in the Study Area are estimated to have been reduced by

25% within the past 15 years {present covering area: approx. 70,000 ha). The
main reason for this is considered to be convers'ion_ of the forests to farmland,
cash-crop plantation, etc. Over cﬁtt'mg of mangroves for chafcoal production has
also been significant. In case a green belt is set up in the model mangrove forest
area, the production capacity of the existing charcoal kilns is estimated to be twice
the total allowable cut of the mangrove forest outside the green belt. It will be
necessary to reduce the number of existing charcoal kilns by half: It is necessary to
improve charcoal making techniques, structﬁre of kilns and process of charcoal

making and to conduct experiments and subsidies for the above improvement.

The study area includes the marshlands (with and without low vegetative cover)
that have the potential to become mangrove forests through reforestation.
Reforestation of these lands will contribute to increase in the nursery function for
the ﬁshefy resources and to prevention of coastal erosion. However, these results
will hardly be visible to the coastal residents and will take more than 15 years until
the residents enjoy the returns. Therefore a social forestry method with the
participation of fishermen has been adopted for the mangrove reforestation in this
plan, so that the results wilt be felt directly by the local people.

In this Study plan, reforestation projects with the participation of fishermen

have been planned in two model areas (Sei Cingamand Pelantai).
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(2) Effects on the coastal resources of the regional development plan in the model fishing

areas

For the four selected model areas, a regional development plan combining a

fishery development plan with a mangrove forest conservation and management

improvement plan has been adopted, respectively. This is not exactly the same as

incorporating the two projects. It is clear, however, that the mangrove forest

conservation and management will lead to the sustainable use of the fishery resources
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B Muntai Sei Cingam Pelantai Tlk. Ketapang
Contents Installation of Same as left Instaltation of Instalation of
of Fishery base aquacuiture base Dried product
Developmen) «  Establishment of Same as left Job conversion to processing base
fishermen fish-farming of the Same as left
organization side-business (conversion to
Resources Same as left fishermen whose processing industry)
management by the maijn sources of
fishermen income is mangrove
organization - felling
Mangrove Mangrove Mangrove Experimentation
afforestation of afforestation of afforestation of project, such as
the coastal bare the marsh lands the marshlands with apiculture, soil
land under the with low vegetation low vegetative improvement, etc.
imtiative of local cover under the cover by the
residents initiative of converted
fishermen fish-farmers

Road repair work Same as left

Effects Realization of Same as left Job conversion to Same as left

on the fishery resource fish-farming that (conversion to

coastal management by the Increase the assures a large processing industry)

resources fishermen_ fishery resources income of the
themselves, nursery funclion fishermen dependent
encouraged by the through the on mangrove felling
achievement of recovery of to restrain
financial mangrove forest mangrove felling
independence over marsh lands
throught the with low vegetation Realization of Increase in the
increased ' resource management forestry-related
' Increase in the within the channel supplementary incom

Prevention on forestry-related by the fishermen
erosion, and stipplementary income themselves
expansion of the
nursery area Improvement of the
through the fishermen's
recovery of awareness of
mangrove forest coastal resopuice
over the coastal management through
bare land social forestry




(3) Significance of project implementation

Financial evaluations of the fishery development plan and the mangrove forest

conservationand management improvement plan gave different results.
- Fishery development plan:

Fish-farming development in Pelantai can recover t'he invested fund, but
the fishing development in Muntai and Sei Cingam and the fish product
processing development in Tlk. Ketapang will require public subsidies of 50%,
40% and 10% of the total project cost, respectively.

- Mangrove forest conservation and management improvement'plan:

Reforestation in Sei Cingam and Pelantéi will produce accountable results
15 years after planting but will requife nearly 100% public subsidies.
Reforestation of the marsh land on the coast of Muntati has the objective of
national land conservation, through the prevention of erosion. It has a
secondary effect of improving the nurséry function of the fishery resources.
Therefore, it should be entitled to a 100% public subsidy.

The results of the experimentation projects, such as apiculture, soil
improvement, etc., planned in Tlk. Ketapang and Sei Cingam more area, are
expected to be obtained in the near future. It is however impossible to calculate
the benefit at this stage. o _

The above-mentioned facts lead us to believe that the fishery development plan
will achieve planned effects ifa certain proportion of public subsidy is provided. Onthe
other hand, the mangrove forest conservation and management improvement plan is
not expected to give any results that can be evaluated financially. Since sufficient data
can not be collected at this stage to make a scientific and quantitative evaluation in this
field, we should aim at a qualitative evaluation from long term view points. Results of
the existing scientific studies suggest that the vast coastal mangrove forests of
Indonesia play an important role in the nursery area of the country's fishery resources.

It is therefore considered significant to implement this overall plan as a model
development including the mangrove conservation and management improveraent

plan from the standpoint of national interest.

7.2 Recommendations
¥or a country like Indonesia, which has a long shoretine and a vast mangrove forest zone
along the coast, it is extremely important in forming a national development policy to consider
fishery resources and mangrove forests as the coastal resources and to seek the sustainable use

of suchresources.
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The regional development project in each model fishing areas adopted by this plan is
small in scale, but it will offer valuable information for examination of the future policy of
coastal resource management. By realizing these projects and by evaluating the results
obtained, they can be applied to other regions to contribute to improvement of the standard of
living ofthe coastal population.

The following suggestions are made inrelation to the conclusions of this Study.

(1) Fishery development field
1) Government response to the implementation of the model regional development
plan
Based on the recognition that the fishing is reéching the limit of fishery
resources in the Malacca Straits, this project already maintains a policy of not
increésing the number of boats or fishermen. It aiso tries to restrict the meshsize of
nets. If such measures are only applied in the modelareas, they will not be effective
but increase the sense of partiality. Therefore, the government should fix a new
fishing regulation to prevent the catch of the fish smaller than the present size and
apply it to the entire Study Area.
2) Assistance to the fishermen organization
The most noteworthy of the facts revealed in the opinion poll given to
ﬁéhermen is that they are highly willing to invest in their fishing activities. One
" problem is that they do not know how to use the investment fund. Therefore, what
the government should do 1s not dnly to prepare the investment fund but also to
build an effective support system for fishermen, one that takes into account the
"software" - management of fishermen households and their organization {e.g.
introduction ofa long-term instruction system by experts).
3) .Improvement of marketing system of fishery product
The Study Area is close to Malaysia and Singapore, and it is able to export
such products as fresh fish, cultured fish and processed fish at a higher price than
selling in the domestic market. However, insufficient understanding of the existing
marketing system (especially the price structure) dominated by the brokers
obstructs the settlement of measures to improve the marketing system, which will
eventually increase the fishermen's income. This study has clarified the problemtoa
certain extent, but the government should continue to gather and amalyze
information and build up a marketing system that will increase the fishermen's

income (and limit the brokers' margin).

(2) Mangrove forest management field
1) Formulation ofthe mangrove forest management plan

The central government is currently preparing natural strategies for

—171—



mangrove forest management. Present conditions of mangrove forest management
and utilization should be reflected when adopting the strategies. As a temporary
solution, Riau province should compile its own mangrove management plan as
soonas possible.
7} Mangroveresources management system
Three types of the mangrove management system ; administration-led
system, inhabitants' participated system and private business participated system,
have been proposed in this plan. Prior to implementing the plan adopting any of
these systems, following pointsare to be examined ;

- A purchased method by charcoal manufacturers that can clearly specify the
mangrove felling area in order to prevent the current situation of excessive felling
caused by purchasing raw material regardless of the HPHH area

- A monitoring system of mangrove trees which are not marketed through charcoal
manufacturers .

3) Improvement of production method of mangrove charcoal
The occurrence rate of unmarketable charcoal by the traditional method 13
very high, estimated at about 25% out of raw material wood volume. The effective
use of mangrove raw material is to be pursued by reducing the unmarketable
volume through improvement of the structure of charcoal kilns, production
procedure, etc. Suchresearch worksare to be led by the government.
4) Strengthening technical support to the mangrove forest management
Continuous technical support by the government is required to the
following items which need long study period ;

- Growthspeed of mangrove trees by region

- Counter measures of illegal felling ina preen-belt zone

- Project evaluation of apiculture, soil improvement using unmarketable charcoal,

etc.

(3) Environmental considerations
Tllegal dumping of waste oil from tankers that transit the area often has a
harmful influence on the coastal areas. The government should enhance the

administrative guidance and restrain such violations throughthe relevant agency.
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Table 1 Outline of Fishery Development Project in Riau Province

Project T‘ype No. of Total I'und Fund Source
Project : {Rp. 1000,000)
1. Production Increase 17 689.2 APBN
1} Administration 1 85.0
2) Fishing 7 2395
3) Aquaculture 8 293.5
4) Processing 1 71.7
2. Batam Station Sea Farming 4 391.0 APBN
1) Administration 1 306.6
2) Aquaculture 3 84.4
3. Tarempa Fishery Harbour 3 1,986.0 APBN
1) Administration 1 20.1
2) Facilities 2 1,965.9
4. Natua Is. Development 2 135.0 APBN
1) Administraition 1 350
2) Fishing 1 100.0
Sub total 26 3,201.2 APBN
5, Adminisiration 2 32.5 APBD
6. Fishing 3 105.0 APBD
7. Aquaculture 20 66.5 APBD
8. Processing 2 45.0 APBD
9. Markeling 1 ' 7.5 APBD
10. Female S : 18.0 APBD
- Sub total 29 674.5 APBD
"~ Grand total 55 3.875.7 :

Sources : Evaluasi Perkemnbangan Riau Pada Repelita V 8/D Tahun 1991/1992 dan Usulan Program/Proyek 1992/1993

Tabie 2 Population by Province and lts Growth Rate

Province Population (x 1000} ] Growth Rate
'  Tom 1980 1990 197i-80 1980-90
} DI Aceh 2,009 2,611 3416 3.0% 2.7%
2 Sumatera Uatara 6,622 8,361 10,256 2.6% 2.1%
3 Sumatera Barat 2,793 3,407 4.000 2.2% 1.6%
4 Riau 1,642 2,169 3.304 3.1% 4.3%
5 Jambi 1,006 L1446 . 2,021 4.1% 3.4%
6 Sumatera Selatan 3,441 4,630 6,313 3.4% 3.1%
7 Bengkulu 519 T68 1,179 4.5% 4.4%
8 Lampung 2,777 4625 6,018 5.8% 2.7%
9 DKI Jakarta 4,579 6,503 8,254 4.0% 2.4%
10 Jawa Barat - 21,624 27454 35,381 2.7% 2.6%
11 Jawa Tengah 21,877 25,373 28,522 1.7% 1.2%
12 DI Yogyakarta 2,489 2,751 2,913 1.1% - 0.6%
13 Jawa Timur 25,517 29,189 32,504 1.5% 1.1%
14 Bah - 2,120 2,470 2,778 1.7% 1.2%
15 Nusa Tenggara Barat 2,204 2,725 3,370 2.4% 2.1%
16 Nusa Tenggara Timur 2,295 2,737 3,269 2.0% 1.8%
17 Timor-timur ' - 555 748 - 3.0%
18 Kalimantan Barat 2,020 2,486 3,239 2.3% 2. 7%
19 Kalimantan Tengah 702 954 - 1,396 3.5% 3.9%
20 Kalimantan Selatan 1,699 2,065 2,598 2.2% 2.3%
21 Kalimantan Timur 734 1,218 1,877 5.8% 4.4%
22 Sulawesi Ulara 1,719 2,115 2479 2.3% 1.6%
23 Sulawesi Tengah 914 1,289 1,711 3.9% 2.9%
24 Sulawesi Selatan 5,181 6,062 6,982 1.3% 1.4%
25 Sulawesi Tenggara 714 942 1,350 3.1% 3.7%
26 Maluku 1,090 1,411 1,856 _ 2.9% 2.8%
27 Trian Jaya 923 1,174 L64l  27%  34%
Grand total 119,210 147,490 179.375 2.4% 2.0%

Sonrces ; Leniral pureat of Statisics.

~173—



Table 3 Populaticon Density in Sumatera

Provinee Density (personsfhm2)
1971 1980 1990

1 DI Acch 36 47 62
2 Sumatera Uatara 94 118 145
3 Sumatera Barat 56 68 80
4 Rian 17 23 35
5 Jambi 22 32 45
6 Sumatera Sclatan 33 45 59
7 Bengkulu 24 36 55
8 Lampung 83 139 180

. Sumatera IR L 59 o

Indonesia &2 11 93

Sources : Central Bureau of Stalistics.

Table 4 GRDP at Current Price by Province, Including 0il, Gas and Their Products

Province . GRDP (x Billion Rupiah) N Growth

- o 1984 1985 1986 1987 1988 1989 Rate
1 DI Aceh 4,224 4,25] 3,208 5,201 6,067 7232 113%

2 Sumatera Ustara 4,362 4,702 5,182 6,440 7,907 2476  17.5%

3 Sumatera Barat 1,442 1,616 1,847 2,205 2,556 2,899 15.5%

4 Riau 7,616 7,433 7,539 9,363 9,225 11,635 8.9%

5 Jambi 624 704 771 944 1,140 1,352 17.1%

6 Sumatera Sclatan 4,112 4,557 4,614 5,531 6,175 7,180 11.7%

7 Bengkulu 301 360 448 535 623 682 184%

8 Lampung 1,236 1,354 1,805 2,177 2,566 2,839 19.6%

9 DKI Jakarta 9,611 10,519 11,745 13,730 16,001 18,771 14.6%
10 Jawa Barat 13,144 14,635 15,716 18,618 22,357 26,032 149%
11 Jawa Tengah 8,829 10,124 11,492 13,594 16,423 18,782 16.7%
12 DI Yogyakarta 894 994 1,162 1,300 1,487 1,651 13.4%
13 Jawa Timur 12,695 14,017 15,842 18,086 20,921 24,661 14.2%
14 Kalimantan Barat 982 1,091 1,302 1,575 2,032 2,287 19.7%
15 Kalimantan Tengah 552 636 742 880 1,057 1,272 18.3%
16 Kalimantan Selatan 1,048 1,143 1,238 1,475 1,732 1,975 . 14.0%
17 Kalimantan Timur 5,575 5,962 5,502 7,218 7,927 8884 104%-
18 Sulawesi Utara 745 811 875 1,018 " 1,141 1,287 11.8%
19 Sulawesi Tengah 426 480 535 o017 718 863 15.0%
20 Sulawesi Selatan 2,012 2,323 2,609 2,871 3,299 3,736 12.9%
21" Sulawesi Tenggara 361 373 419 482 630 723 16.0%
22 Bali 1,092 1,440 1,693 1,954 2,234 2,593 18.0%
23 Nusa Tenggara Barat 635 700 771 853 951 1,098 112%
24 Nusa Tenggara Timur 594 659 737 349 938 1,040 12.1%
25 Maluku 581 037 728 940 1,130 1,332 19.1%
26 Inan Jaya 887 933 1,079 1,143 1,300 1,624  12.4%
_ 27 Timor-timur - - 97 112 133 167 200 231 19.7%
Total of 27 Provinces 84,677 92,575 101,734 119796 138,737 162,137  14.1%
Indonesia ¥) 89,885 96997 102683 124817 142020 166330 13.4%

*) National Income of Tndonesia/1 984-1989
Remarks : The difference between the total and National Income of Indonesia
is due to the statistical discrepancies.

Sources ; Central Bureau of Statistics.
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Table 5 Per Capita GRDP at Current Price by Province, Fxcluding 0if, Gas and
Their Products at current prices

Province Per Capita GRDP (x Rp. 1,000} Growth
1984 1985 1986 1987 1988 1989 Rate
1 DI Aceh 465 523 567 635 722 785 11.1%
2 Sumatera Uatara 446 475 520 634 766 899 15.8%
3 Sumatera Barat 398 439 494 580 662 740 13.7%
4 Rian 479 523 568 650 735 834 11.9%
5 Jambi 339 370 394 446 503 561 10.7%
© Sumatera Selatan 544 585 634 738 836 927 11.7%
7 Bengkulu 338 388 464 532 596 626 13.7%
8 Lampung 224 234 297 340 382 402 13.8%
9 DKI Jakarta 1,286 1,355 1,456 1,639 1,840 2,098 10.5%
10 Jawa Barat 358 406 456 527 626 654 13.6%
11 Jawa Tengah 308 345 387 442 532 603 14.7%
12 DI Yogyakarta 310 340 393 434 491 536 12.0%
13 Jawa Timur 413 449 501 565 645 751 12.7%
14 Kalimantan Barat 362 392 456 538 673 736 16.5%
15 Kalimantan Tengah 516 576 651 749 872 1,018 14.6%
16 Kalimantan Selatan 444 478 523 608 714 799 13.0%
17 Kalimantan Timur 973 1,044 1,183 1,495 1,776 2,114 17.7%
18 Sulawesi Utara 326 347 369 422 464 515 9.9%
19 Sulawesi Tengah 295 321 348 389 438 511 11.4%
20 Sulawesi Selatan 298 342 382 418 478 538 12.3%
21 Sulawesi Tenggara 338 337 366 408 515 572 12.1%
22 Bali 419 - 546 633 721 813 932 16.4%
23 Nusa Tenggara Barat 214 233 248 269 294 332 8.9%
24 Nusa Tenggara Timur 200 217 237 268 289 314 9.7%
25 Maluku 370 394 443 556 691 748 16.8%
26 Trian Jaya 407 445 533 594 632 866 15.1%
27 Tinor-timur 155 180 207 255 297 335 16.8%
Indonesia *) 441 492 531 618 701 799 12.7%
*} National Incomc of Indonesia/} 984-1989
Remarks: Qil, gas, and their products consist of crude petrolewmn, natural gas, LNG and refined petroleum
Sonrces: Central Bureau of Statistics
Table 6 GRDP in Riau at Current Price by Industrial Origin, Excluding Oil
Industrial Origin GRDF (x Rp. 1,000,000,000) Growth Share (%)
1985 1986 1987 1988 1989 Rate 1985 1986 1987 1988 1989
1 Apriculture 350 375 439 504 595 14.5% 271 268 269 262 262
2 Mining and quarrying 78 84 102 117 137 15.7% 6.2 6.0 6.3 6.1 6.0
3 Manufacture 97 107 134 164 215 22.3% 77 17 82 85 9.5
4 Blectricity and water 10 12 17 25 33 36.8% 0.8 0.8 1.0 1.3 14
5 Construction 26 29 33 37 45 14.2% 2.1 21 2.0 1.9 20
6 Trade, hotel and restanrants 336 169 409 478 537 12.7% 266 264 251 249 236
7 Transporiation and communications M8 163 193 224 260 - 15.5% 1.7 117 118 17 114
8 Danking & Qiher financial intermediaries 25 35 47 6 15 31.4% 20 2.5 2.9 3.1 33
9 Owmesship of dweHings 87 100 108 117 126 9.4% 6.9 71 0.6 6.1 5.6
10 Government and Defence 89 102 120 186 212 25.0% 7.0 73 7.4 8.6 9.3
11 Services . 20 23 27 32 37 16.6% 1.6 1.7 1.7 1.7 16
Gross Regional Domestic Products 1,266 1399 1628 1,924 %272 16.0% 100.0  100.0 100.0 100.0 100.0

Remarks : Preliminary fipures
Sources : Statistical Office, Riau Province
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Table 7 Export by Country of Destination, 1990

Counlry of Destination ~ Weight (1,000ton) Value F.O.B3(miliion US$)
i Singapore 10,690 366
2 Taiwan 1,086 133
3 China 982 211
4 South Korea 863 158
5 Japan 21,513 3,352
6 USA 4,075 569
7 Australia 650 129
8 Others 772 266 B
Total 40.631 5,186
Sources : Statistica] Office, Riau Province
Table 8 - Population by Kabupaten in Riauv Province
Kabpaten Population(X 1000} Growih Rate - ﬁensity {person/km2)}
- 1971 1980 1990 1971-80 1980-90 1971 1980 1990
I Pekanbaru 145 186 399 2.8% 7.9% 2314 2,958 893
2 Kampar 259 363 570 3.8% 4.6% 9 i1 20
3 Induragiri Hulu 197 229 368 1.7% 4.9% 12 14 23
4 Induragiri Hilir 286 398 478 3.7% 1.8% 25 34 41
5 Bengkatlis 424 567 904 33% 4.3% 14 13 30
6 Kep. Rian 331 386 479 1.7% 2.2% 44 52 04
7 Batam_ - 39 108 - - 107% - 64 176
Total 1642 2169 3300 31% . 43% 17 23 35
Sources ; Statistical Office, Pckanbaru
Table 9 Per Capita GRDP by Kabupaten in Riau at 1983 Constant Price
Kabupaten " Per Capita GRDP (x 1000) Growth Rate
_ 1983 1986 1989 1983-86__1986-89
1 Pekanbaru 483 701 775 13.2% 3.4%
2 Kampar 358 374 422 1.5% 4.1%
3 Indragiri Hulu 262 277 331 1.8% 6.1%
4 ndragir Hilir 292 326 378 3.7 5.1%
5 Bengkalis 485 493 565 0.5% 4.7%
6 Kep. Riau 439 493 570 4.0% 4.9%
7 Batam 602 649 647 2.5% -0.1%

Sources : Satistical Office, Province Riaﬁ, 1989

Tablz 10 Share of Industry in GRDP by Kabupaten in Riau

at 1983 Constant Price

PBIR

Tudustry KMR_ INHU _ INHIL__ BRLS KUPRI __ BIM

1 Agriculture 0.97 53.73 42.49 39.31 25.88 18,74 0.81
2 Mining and quairying 0.01 0.93 5.27 0.07 10.89 1431 - 7.86

3 Manufaciure 9.19 7.68 492 4.60 1332 8.57 344)
4 Electricity, gas and water 6.07 0.12 0.70 0.32 056 . 175 0.78
5 Construction 1.67 2.54 251 221 132 1.97 '1.87
6 Trade, hotel and restaurant 36.68 1338 1457 | 2541 28.10 2736 1905
7 Transportation and comminucation 20.20 6.95 751 - 1115 883 1184 1633
8 Banking & other financial intermediari ~ 11.29 0.37 3.89 2.10 1.42 1.50 7.27
9 Ownership of dwellings 638 5.28 6.17 6.78 455 6.30 488
10 Government and defence 4.29 7.13 9.60 6.28 4.55 5.84 561
11 Services _ 2.66 188 2.38 1.77 118 1.82 1.14
Total 100.00  100.00 100.00  100.00 10000 __100.00 __100.00

Sources : Satistc Oﬁz:e, Province Riau, 1989
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Tablei1?2 Annual Landings and CPUE of Demarsal Fish in Malacca Strait

{1969~1975)
- 1969 1970 1971 1972 1973 1974 . 1975
Total demarsal landings (ton) 56,651 63,243 60259 74,138 88,039 89,405 82,623
Total fishing effart (daysy 307,585 438,240 535311 SBLO61 502,044 527,948 562,256
CPUE (kg/day) 184 144 113 128 175 169 147

Sources . Report of the Workshop on the Fishery Resources of the Malacea Strat, Sonth Cluna Sea Fishevies

Development and Coordinating Programme, 1976

Tablel3 Fishery Resources and Fish Gatch Potential in the Malacca Strait

Uml : lonfvear

Resourees ~ Potential
Demarsat fish 235,800 116,900
Pelagic fish*] 216,000 108,000
Coral Fish 13,053 6,526
Penaeid Shrimps 45 800 22,500
Lobster 856 428
Squid 16,500 8,250

Remarks : ¥ ; Figure of pelagic fish doesn't mclode Tuna.

Sources ; Potensi dan Penyebaran Sumberdaya Tkan Laut di Perairan Indonesia, DGF 1989

Tablel4 CPUE of Pelagic Fish in Malacca Strait (1969~1990)

Year Total catch Fishing ellort CPUE
{ton) (days) (kg/day)
1969 * 40,102 151,248 265
1970 ™ 44 831 163,153 275
1971 ™ 49,632 174,001 285
1972 9 57,473 203,005 283
1973 ™ 59,750 213,371 280
1974 66,027 317,804 208
1975 ¢ 32,597 (285,808) (114)
1976 47,671 116,000 411
1977 47,158 153,900 310
1978 ™ ' 42,193 166,400 254
1979 41,343 212,700 194
1980 * 47,277 485,000 98
1981 7 38,598 : 585,200 65
1982 45,521 873,400 52
1983 % - - -
1984 7 42,466 309,900 137
1985 72 67,875 407,000 162
1986 ™ 79,993 416,900 192
1987 * 88,668 672,700 132
1988 ™ 78,227 932,400 84
1989 ™ 87,315 636,000 137
1990 " 97274 543700 179

Remarks : Figures in brackets are estimates _
Sources : *1; Report of the Woerkshop on the Fishery Resources of the Malacca Strait, SCS, 1976

*2: Studi Penyeunan dan Penataan Zona Penangkapan Ikan di Perairan Selat Malaka, DGF, 1993
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Table!S Trend of Marine Fisheries Production in Keb. Bengkalis (1987~-1991)

Unit : Ton
o 1987 1988 1989 1990 1991 Growth ratio
Kubu
Fishing 51,563.6 53,5734 488370 48,5160 484480 -2.2%
Aquaculture - - - - -
Bangko
-Fishing 16,6308  15,192.1  20,766.2 21,2426 21,9648 9.3%
~ Aquaculture - - - - -
Dumai/Rupat
Fishing 1,558.6 1,104.4 1,772.7 1,825.2 1,7154 6.6%
Aquaculivre - 08 10.0 20.6 1.5
Bengkalis/B.Batu
Fishing 1,765.8 1,597.6 1,941.6 1,526.4 1,528.4 -3.3%
Aquaculture 1.4 3.9 58 3.5 49 27.1%
T TinggiMerbau . :
Fishing 10,737.6  11,701.9 11,1428 11,4705 10,7956.1 -0.1%
Aquaculture - 0.6 20.0 1.5 2.3
Mandau/T, Puteh
Fishing _ - - - - -
Aquaculiure - - - - -
Siak/Sei Apit .
Fishing - - - - 114.8
Aguaculiure - - - ] - -
Fishing sub total 82,2564 83,2294 84,4603 84,5807 84,5675 0.7%
Ag. sub total 1.4 5.3 358 - 316 8.7 72.3%
Total 822578 832347 844901 8406123  84.576.2 0.7%

Sources : Laporanj"f' ahunan 1987 - 1991, Cabang Dinas Perikanan, Kabupaten Bengkalis
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Tablel6 List of Fish Names (1/2)

Ikan ikan lain

Local name Sctentific name English naine ]
ikan Fishes

Ikan Sebelah Psettodidae Indian halibuts

Ikan Lidah " Cynoglossus spp. [lat fishes

Tkan Nomei Harpodon neherens Bombay duck

Tkan Peperek Leiognathidae Pony fishes/Slip mouth

Manyung Tachyirus spp. Sca catfishes

Beloso Saurida spp. Lizard fishes

Bijt nangka Upeneus spp. Goat fishes

Tkan Gerot-gerot Pomadasys spp. Grunters/Sweetlips

Ikan MeralyBambangan Lutianus spp. Red snappers

Kerapu Epinepheius spp. Groupers

Lencam Lethrinus spp. Emperors

Kakap Lates calcarifer Giant sea perch/Baramundi

Kurisi Nemipterus spp. Threadfin breams

Swanggi Priacanthus spp. Big eyes

Ekor kuning/Pisang-pisang -Caesio spp. Yellow tailFusiliers

Gulamab/Tigs waja Sciaenidae Croakers, druins

Cucut Carcharhinidae, Sphyrinidae Shark

Pari Trigonidae Rays

Bawal hitam Formio niger Black pomfret

Bawal putih Pampus argenteus Silver pomiret

Alu-atn Sphyraena spp. Baracudas

Ikan Layang Decapterus spp. Scads

Selar Selar spp.; Selaroides spp. Trevallies

Kuwe Caranx spp. Jack crevallies

Tetengkek Megalaspis cordyla Hardtail scads

Daun bambu/Talang-talang Chorinemus spp. Queen fishes

Sunglir Elagatis bipinnulatus Rainbow nunner

Tkan terbang Cypselurus spp. Flying fishes

Belanak Mugil spp. Mutlets

Kuro/Senangin Polynemus spp. Threadfins

Julung-julung Tyiosurus spp., Hemirhampius spp. . Needle fishes

Ten Stolephorus spp. Anchovies

Japuh Dussumieria spp. Rainhow sardine

Tembang Sardinella fimbriata Fringescale sardinetla

Lemuru Sardinella longiceps Indian il sardinella

Golok-golok/Parang-parang Chiracenirus spp. Wolf herrings

Terubuk Clupea(dlosa) toli Tolishad(Chinese herring)

Kembung Rastrelliger spp. Indian imackerels

Tenggisi papan Scombaeromorns guttatis Indo pacific king mackerels
Tenggiri Scomberomorus commersoni Narrow bared king mackerels
Layur - Trichiurus spp. Hairhails, cuttlass fishes
Cakalang Katsuwonus pelamis Skipjack tuna

Tongkol Euthynnus spp. Eastern little tunas

Bandeng Chanos chanos Milk fish

Biang biang Setipinna breviceps {Sctipinna breviceps)
Kelampal Orolithoides biauritus Bronze croaker

Puput Pellona sp (Pellona sp)
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Tablel6 List of Fish Names (2/2)

Local name Scientiific name Enghsh name e
Bintan Berkulit Kerau - Crusiacean - 7
Rajungan Portunus spp. Swim crab
Kepiting Seylla serrata Mud crab
Udang barong Panulirus spp. Panutirid spiny lobsters
Udang windu Penaeus monodon, P. semisulcatus Giant tiger prawn
Udang putih/Irebung Penaeus merguiensis, P. indicus Banana prawn
Udang dogol Metapenaeus spp. Metapenaeus shirimps
Udang lainnya - Other shrimps
. Udang Rebon - Mysid
Lainnya _ - Others
Binateng Lunak - - Molluscs
Tiram Crassostrea spp. Cupped oyster

Simping Amuesivm spp. . Scalops
Remis Meretrix spp. Hard clams
Kerang darah Anadara spp. Blood cockles
Cumi-curmi Loligo spp. Common squids
Sotong Sepia spp. Cuttle fishes
Gurita Ociopus spp. Octopuses
Lainnya - Others
Binatang Air Lainnya Others
Penyw _ Chelonia nydas Marine turtles
Teripang Stichoous spp. Sea cucumbers
Ubur-ubur Rhopilema spp. Jelly fishes
Lainnya - Others
Rumput laut : Euchema spp., Graciflaria spp. Seq weeds
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Table17 Trend of Fisheries Production in Riau Province (1980~1991)

Upit : Ton
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
Fishery Sector 159,119 144,499 128,549 153,032 156,099 160,761 163,114 170,026 172,198 176,592 181,445 188,282
~ Aquaculture 210 174 213 211 271 385 439 546 577 675 . 876 945
Brackish Water 64 35 49 64 58 47 33 90 93 139 188 221
Fresh Water 145 139 165 147 . 213 338 405 456 48B4 536 G883 723

Sources : Buku Tahunan Statisik Perikanan Tingkat Propinsi 1980-1991

Table18 Supply/Demand Balance of Fishery Producfs b'y Province {1990)

Unit ; Ton
Province Tish Supply - Tish Demand _ Balance
: Sub-total Production Import Sub-total Consumptic_Export )

Whole Country 3,235,754 3,162,469 73,285 3,235,754 2,915,514 320,240 0
a,Sumatera _ 862,451 855849 6602 007,230 823,920 83,301  -44,779
1-DI Acch 111,476 111,290 186 110,575 110,497 78 901

2 Sumatera Uatara 231,695 226,481 5214 303,613 273444 30,169 -71,918

3 Surnatera Barat 69,169 © 69,169 0 08,662 68,592 70 507

4 Rian - 182,055 181,418 637 143,299 920614 50,685 38,756

5 Jambi 22,490 22,490 o 49,664 49,006 658 -27,174

6 Sumatera Selatan 132,994 132,994 0 130,993 129,643 1,350 2,001

7 Bengkulu ~ - 14,890 14,890 0 19,698 19,698 0 -4,808

8 Lampung 97682 97,117 565 80,726 80,435 291 16,956

b. Jawa 967,621 901,186 66,435 1,353,940 1,239,101 114,839  -386,319
S DKI Jakaria . 64893 30,196 34697 157,024 110,129 46,895 -92,131

10 Jawa Barat 300,048 300,648 0 550,066 550,066 0 -249418

11 Jawa Tengah 257,339 254,404 - 2,935 224231 221,053 3,178 33,108

12 DI Yogyakarta 3,216 3,216 0 9,396 9,396 0 -6,180

13 Jawa Timur 341,525 312,722 28,803 413,223 348457 64,766  -71,698

¢ Nusa Tenggara ‘204,188 264,167 21 141,136 133,226 7,910 123,052
14 Bali 143,455 143,452 3 43,181 36,292 6,889 100,274

15 Nusa Tenggara Barat - 65,736 ~ 65,719 17 56,381 56,381 0 9.355

16 Nusa Tenggara Timur 54,180 54,180 0 37,355 36,335 1,020 16,825

17 Timor-timur 817 816 ! 4,219 4218 i -3,402

d. Kalimantan 384,804 384,798 6 257806 248877 8,929 126998
18 Kalimantan Barat 87,614 _ 87,613 b 75,147 72,754 2,393 12,467

19 Kalimantan Tengah B5,426 85426 . 0 38,409 38,095 314 47,017

20 Kalimantan Selatan 124 999 124,994 5 84,345 82410 1,935 40,654

21 Kalimantan Timur 86,765 86,765 0 59,906 55619 4287 26,859
¢.Surawesi 533,343 533,339 4 395814 358851 36,963 137,529
22 Sulawesi Utara 81,658 - 81,657 | 78,995 68,051 10,944 2,663

23 Sulawesi Tengah 38,718 38,718 0 43,753 43,633 120 -5,035

24 Sulawesi Selatan 318,263 318,260 3 223,688 203812 19,876 94,575

25 Suiawest Tenggara 94,704 94,704 0 49,378 43,355 6,023 45326

f. Maluku & Irian Jaya 223347 223,130 217 179,827 111,529 _ 68,298 43,520
26 Maluku 154,494 154,291 203 113,532 75,583 37,949 40,962

27 Irian Jaya 68.853 68839 14 66,295 35946 30349 2 558

Sources: 1) Population Central Bureau of Statistics.
2) Consumption of Calorie & Protein of Indonesia and Province, 1990
Central Bureau of Statistics ‘ '
3) Internationat Trade Statistics of Fishery Commodities, 1990, DGK
4) Fish Production : Fishery Statistics of Indonesia, 1990, DGF
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Tablel9 Export Volume of Fiéhery Products by Province

Unit :ton
Province 1986 1987 1988 1989 1990 1991
Whole Country 107,445 140,378 181,217 228,594 320,240 411,586
& Sumiatera ) 24,755 31471 37,400 43307 83,301 114,641
1 DI Aceh 283 667 519 274 78 58
2 Sumatera Uatara 13,043 17,269 23,522 27493 30,169 39,509
3 Sumatera Barat 63 34 58 74 70 58
4 Riau 9407 11,566 11,203 13,694 50,685 70,950
5 Jambi 0 5 205 2 658 1,002
6 Sumatera Selatan 1,950 1,929 1,877 1,719 1,350 1,828
7 Bengkulu 3 1 0 0 0 0
8 Lampung 6 0 16 51 291 1,176
b. Jawa 35904 47,136 72,705 104,073 114,839 153,669
9 DKI Jekarta 13,021 18292 337398 43398 46,895 48,436
10 Jawa Barat 10 24 1,001 _ 7 0 0
11 Jawa Tengah 3,109 3,092 3,807 6,343 3,178 2,663
12 DI Yogyakarta 4] Q 0 0 It 175
13 Jawa Timur 19,764 25728 34,499 54,325 64766 102,395
¢. Nusa Tenggara 340 1,044 3,253 7,837 7,910 8,752
14 Bali - 189 1,464 2,936 7,590 6,889 7,985
15 Nusa Tenggara Barat 128 80 175 88 0 0
16 Nusa Tenggara Timur 23 100 142 159 1,020 - 767
17 Timor-timur 0 Q 0 0 1§ 0
d. Kalimantan 5,206 7.84 8,714 8411 8,929. 9288
18 Kalimantan Barat 962 2,181 2,421 1,974 2,393 1,892
19 Kalimantan Tengah 330 320 387 256 314 300
20 Kalimantan Selatan 1,213 2,115 2,134 2,225 1,935 1,855
21 Kalimantan Timur 2,701 3,231 3,772 3,956 4,287 5,241
e. Surawesi ' 15076 20548 23038 - 21281 36963 25326
22 Sulawesi Utara 655 3,188 3.720 3,848 10,944 13,026
23 Sulawesi Tengah 394 187 120 98 120 202
24 Sulawesi Selatan 10,432 12,391 13,655 14,027 19876 7,852
25 Sulawesi Tenggara 3,595 4,782 5,543 3308 - 6,023 4,246
f  Maluku & Irian Jaya 26,164 31,732 36,107 43,685 68,298 99910
26 Maluku 6,688 12,166 - 12,330 24372 37,949 40,339
27 Irian Jaya 19.476  19.566 23777 19313 30349  59.571

Sources ; International Trade Statistics of Fishery Commodities, 1990, DGF
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Table20 Export Amount of Fishery Products by Province

Unit ; FOB USS 1.000

Province 1986 1987 1988 1989 1990 1991
Whole Country 374,116 475,526 712,205 822,747 1,039,681 3,765
a. Sumatera 71,818 96,356 144,166 161,898 209,893 700
1 DI Aech 3,041 8,054 6,401 520 545 0
2 Sumatera Ustara 48,597 66,038 116,637 138,659 152,784 38
3 Sumatera Barat 124 82 92 1i4 105 0
4 Risu 4,240 5,754 5,954 10,098 43,509 662
5 Jambi Q 3 210 92 §,385 0
6 Sumatera Selatan 15,811 16,423 14,368 12,356 9,748 0
7 Bengkulu 5 2 0 0 0 0
8 Lampung 4 0 4 59 1,817 0
b. Jawa 157,401 " 186,661 332,631 446,228 582,120 2,531
9 DKI Jakarta 54,007 65251 142,929 201,278 236,385 838
i0 Jawa Barat 1 4 848 3 . @ 0
11 Jawa Tengah 25,895 24728 29,597 30,572 21,839 1,109
12 DI Yogyakarta 0 0 0 0 0 0
13 Jawa Timur . . 77,498 96,678 159,257 214,375 323,896 584
¢. Nusa Tenggara 2,680 5484 13,702 21411 25463 7
14 Bali : 2,027 5,028 12,651 20,533 24,401 7
15 Nusa Tenggara Barat 646 434 813 413 0 G
16 Nusa Tenggara Timur 7 22 234 406 1,050 0
17 Timor-timur 0 0 4 59 12 0
d. Kalimantan 28,768 44,173 53,466 44,723 43,787 3
18 Kalimantan Barat 3,653 10,506 13,449 14,031 10,287 3
19 Kalimantan Tengah 2,742 2,335 3,090 1,584 2,187 0
20 Kalimantan Selatan 6,090 11,591 12,870 12,3561 9,026 0
21 Kalimantan Timur 16,283 19,741 24057 20,747 22287 0
e. Surawesi 49,673 65436 88,147 84,019 91224 6
22 Sulawesi Utara 416 2,326 4,456 4454 13,280 0
23 Sulawesi Tengah 293 495 332 308 480 ¢
24 Sulawesi Selatan 45660 58,287 71880 76,263 71,510 6
25 Sulawesi Tenggara 3,304 4328 5479 2,994 5,954 0
. Maluku & Jrian Jaya 63,776 77416 80,093 64,468 87,194 518
26 Maluku 33,388 42912 38,823 34,991 47608 293
27 Irian Jaya _ 30388 34504 41270 20477 39.586 225
Sonrces : International Trade Statistics of Fishery Commeodities, 1990, DGF
Table21 Export Volume of Fishery Products in Kab. Bengkalis
— : Uit - Ton
Kecamatan 1987 1988 1989 - 1990 1991
1 Kubu 215 1,838 1,369 443 226
2 Bangko : _ 1,893 813 1,240 549 486
3 Dumai/Rupat/Bukit Kapur 63 54 1yl 73 237
4 Bengkalis/Bukit Batu - 38 276 89 193
5 Tebing TinggiMerban - - - - 23
6 MandawTanah Putih - - 31 3 -
7 Siak/Sungai Apit - - - - -
Total ' 1956 906 1,648 714 938

Remarks : Export constst of fresh fish and dried/salted fish.
Dried/salted fish volume converted into weight of fresh fish.

Sources : Laporan Tahunan 1987-1991, Cabang Dinas Perikanan, Kabupaten Bengkalis
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Table2? Export Amount

of Fishery Produots in.Kabupaten Bengkalis

: Unit : USE
___Kecamatan 1987 1988 1989 1990 1991
1 Kubu 124,115 666,725 532,054 633,646 428,450
2 Bangko 1,970,485 1,814,565 1,935,908 1,034,297 923,909
3 Dumai/Rupat/Bukit Kapur 28,830 17,550 167,992 138,243 449,730
4 Bengkalis/Bukit Batu - 15,238 458,567 167,712 365,750
5 Tebing Tinggi/Merbau - - - - 28,927
6 Mandaw/Tanah Putih - - 50,811 4,752 228
7 Siak/Sungai Apit - - - o
Total 2123430 2514, 078 3145332 1978650 2196994
Sources : Laporan Tahunan 1987-1991, Cabang Dinas Perikanan, Kabpaten Bcngkahs
Table23 Export of Fishery Products in Riau Province (1990)
Fishery Commodities Net Weight Vatue of FOB
| (ton) Uss)
1 Other marine ornamental fish 3.6 9,128
2 Fresh water ornamental fish, beitas 74 88,121
3 Fresh water ornamental fish, gurami 12.6 51,942
4 Other fresh water omamental fish 34 11,008
5. Other live fish 112.5 307,525
6 Troui other than fiy 0.3 813
7 Other fish, fresh or chilled 13717 516,161
8 Other flat fish, fresh or frozen 2953 177,138
9 Marine fish, fresh or chilled 42,1463 36,052,962
10 Other marine fish, fresh or chilled .57 2,671
11 Other salmonidae, frozen 14774 1,032,205
12 Teri fish, dried 2489 238,407
13 Shark fins, dried : 13.7 72,515
14 Other than marine fish, dned 14.0 6,836
15 Ten fish, salted 9.5 2,862
16 Other ﬂsh sajted but not dned 7.1 2,529
or smoked
17 Shrimps and prawns, frozen 620.9 2,556,023
18 Other than cray fish, frozen 190.7 639,265
19 Rock lobster & other sea craw fish 139.5 445879
other than in airtight containey
20 Lobster, other than in airtight 0.3 400
" confainer
21 Shrimps and prawns, other than 2,133.3 694,894
1n airtight container
22 Crabs, other than in airtight " 1358 93,163
container
23 Cautilefish, other than frozen .32 2,404
24 Cray Fish, in airtight container 334.2 272,864
25 Other cray fish 1.9 - 7,221
26 Other crustacenous, other than 195.4 32,554 .
in airtight container '
27 Jellyfish, live, fresh, chilled 14.5 2975
28 Jellyfish, frozen 107.6 10,142
Total 49612.8 43,343 667

Remarks ;| Volume was converted mto weight of fresh whole fish.

Sources : Statistical Office in Riau Province
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