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Industry Review: Marine Fish Culture in Asia

Philippine mariculture parks: the Panabo
City Mariculture Park experience
By Rafael D. Guerrero III

From the polyculture of milkfish and rabbitfish
as well as the culture of high value fish,
mariculture parks contribute to annual
aquaculture production and fulfill a social
objective.
The Philippines’ archipelago comprises 7,100 islands and coastal
marine waters of 26.6 million ha. In 2016, fisheries production
was 4.5 million tonnes with aquaculture contributing to 50.54%
of this production. More than 70% of the country’s aquaculture
production is from mariculture, which is the farming of aquatic
organisms like seaweeds, fish and invertebrates.
The concept of a “mariculture park” was initiated by the
Philippine Bureau of Fisheries and Aquatic Resources (BFAR) in
the coastal waters of Samal Island in Davao del Norte, Mindanao,
in 2001 with three floating fish cages stocked with milkfish Chanos
chanos for demonstration. A “mariculture park” is similar to an
industrial park or estate on land where an appropriate area is
designated for the commercial operation of business enterprises
with government support.
Following its successful experience in Samal Island, the BFAR
initiated the setting up of other marine parks in the country either
singly or in collaboration with local government units (LGUs)
of coastal cities and municipalities which are mandated by law
to manage their marine waters up to 15km from the mainland.
One such demonstration marine park was set up by the BFAR in
Panabo City, a coastal city in Davao del Norte, in 2006.

Panabo City marine park
In 2009, the 330 fish cages in the park produced 1,999 tonnes
of milkfish with a value of PHP160 million (USD3.2 million). As of
2015, there were 22 BFAR-LGU-managed and 20 LGU-managed
mariculture parks with 4,888 fish cages in nine regions of the
country that produced 31,032 tonnes of milkfish.

By 2012, the Panabo City government established the Panabo
City Mariculture Park (PCMP) in its coastal marine waters with a
demarcated area of 614ha of which 40ha were allocated for fish
cages. With preferential rights given to marginalized fisherfolk
who are among the “poorest of the poor” in the country, a City
Ordinance governing the PCMP was passed to ensure “the sound
ecological balance, protection and management of its coastal
resources.”
As the partner of the Panabo City government, the BFAR
through its National Mariculture Center (NMC) based in the city
has provided funds for the support facilities of the PCMP such
as the moorings (anchorage) of cages, temporary fish landing
and service boats. It has also extended technical/advisory
services for environmental surveys and monitoring, training
for its stakeholders on technology development and livelihood
programs and mariculture tourism, among others.
According to Dr Andrew Ventura, Chief of the BFAR-NMC, in
2017 there were 348 fish cages operated by seven marginalized
fisherfolk and 341 private investors in the PCMP that produced
2,505 tonnes of milkfish and rabbitfish Siganus guttatus with
gross sales value of PHP239.3 million (USD4.8 million). The
PCMP also provided 245 jobs to marginalized fisherfolk who
were employed as cage caretakers, fish harvesters, sorters and
processors.
The 10 x 10 x 4m floating fish cages in the PCMP are made
of bamboo poles or high density polyethylene (HDPE) pipes for
frames, plastic drums for floatation and polyethylene netting
for the enclosures. Each cage has four concrete mooring blocks
weighing 1.5 tonnes each. The cages are spaced 2-3m apart and
50m between cage clusters. Only four cages are allowed in each
hectare of the culture area to maintain the “carrying capacity”.
Private investors pay a lease permit fee of PHP1,100 (USD22) per
cage/year and a 0.3% gross sales tax to the City Government.

Polyculture of milkfish and
rabbitfish
The polyculture of milkfish and rabbitfish in the PCMP cages is
common. Milkfish fingerlings (12.5-15cm) are stocked at 10,00015,000 fish/cage and rabbitfish fingerlings (2.5-5 cm) are stocked
at 2,000-3,000/cage. The herbivorous rabbitfish help in reducing
the growth of algae clogging the mesh of the net enclosures
and lessen the need for changing/cleaning the enclosures from
every month to every two months. Culture duration of the fish is
for 120 days. Fish were fed commercial slow sinking or floating
pellets. Two to three production cycles in a year are possible,
if fingerlings are available. These fingerlings are produced in
brackishwater pond nurseries with fry from either the wild, local
hatcheries or imported from Indonesia.

Fish were fed commercial
slow sinking or floating
pellets.
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The milkfish harvested at market sizes are categorized as
small (250g or more), medium (350g or more) and large (500g
or more). Production is 6.5 tonnes/cage. Ex-farm prices for the
fish are PHP90-112/kg (USD1.8 - 2.2/kg), depending on the size.
With a feed conversion ratio (FCR) of 2 and a survival rate of
80%, the total cost of production was PHP646,520 (USD12,930).
The net income and return of investment (ROI) per cage/cycle

Fish harvested from floating cages

Milkfish harvested from a floating cage

was PHP85,500 (USD1,710) and 15%, respectively. On the other
hand, the rabbitfish attain market sizes of 50-100g each with a
survival rate of 70-80% and production of 100-200kg/cage. Exfarm prices for the fish were PHP150-200/kg (USD3-4/kg)

their mariculture parks. To address this problem, more fish
hatcheries are proposed. Nonetheless, there are bright prospects
for the further development of mariculture parks in the country
with the close collaboration of the government and industry, the
application of good aquaculture practices in contributing to food
security and livelihood generation for the marginalised fisherfolk.

High-value fish
To a limited extent, is the culture of the “kingfish” (saline red
tilapia), green grouper Epinephelus suillus, and silver pompano
Trachinotus blochii. Fingerlings of the “kingfish” are produced in
a freshwater hatchery, grown to a post-fingerling size of 50g/
fish and acclimatized to a salinity of 35ppt before being stocked
at 10,000 fish/cage. Fed commercial pellets, the fish grow to
market sizes of 250-300g each in four months with a survival
rate of 70-80%. A total production of 1,700 tonnes and gross
sales of PHP 306,250/cycle (USD 6,125) are reported. Ex-farm
prices for the live fish market are PHP150-200/kg (USD3-4/kg).
Green grouper fingerlings from the wild or hatcheries,
measuring 10-15cm in length, are stocked in the cages at
30-60 fish/m3 and cultured for 6-8 months till they attain
market sizes of 400-600g each with feeding of trash fish and/
or commercial pellets. Silver pompano fingerlings from the
hatchery, measuring 6.25-18.25cm, are stocked at 25-30 fish/m3
and grown to market sizes of 250-300g/fish over 3-4 months with
commercial feeds. The fish command prices of PHP600-800/kg
(USD12-16/kg) for the grouper and PHP200-450/kg (USD4-9/
kg) for the silver pompano in high end seafood restaurants.
The lack of fry/fingerlings for the culture of high-value fish
is seen as a major constraint by BFAR-NMC which is presently
helping 10 other coastal municipalities in Mindanao to put up

The author at the PCMP cage farm

Rafael D. Guerrero III, Ph.D. is an Academician of the National
Academy of Science and Technology of the Philippines.
Email: rafaeldg7@gmail.com
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