
Eleven Islands, Zamboanga

Seaweed Farming 
& Sea Ranching 

M.D.Fortes
Marine Science Institute CS
University of the Philippines



INTRODUCTION

The coasts of the SCS sub-region are composed of coastal villages. 
The main source of livelihood in these areas are fishing & farming. 

Seaweed gathering is a 
seasonal activity of coastal 
villagers particularly where 
monsoon season is 
pronounced.  Where monsoon 
season does not affect the sub-
region's weather conditions 
(e.g. Indonesia, southern 
Philippines), seaweed farming 
has become a more established 
occupation 

Seaweed farming is considered an economical activity for coastal 
fishermen: small capital, family labor, market for products



In Cambodia alone, 
seaweed production 
increased from 3,500 tons 
in 2001 to 16,840 tons by 
2004.

In North Sulawesi, sea farming greatly expanded after 
the devaluation of the Rupiah. The sea farming area in 
the villages of Tumbak & Bentenan more than doubled 
between 1997 & 2000. 

Substantial 
increase in 

seaweed farms



Seaweed production in the villages has completely changed 
the livelihoods of local fishers in the sub-region.

The results of the survey showed that very few individuals 
(approximately 10%) who fished & had taken up sea farming 
actually reduced their fishing activities. 

Some (including women) reduced time spent on other 
activities such as household chores, caring for children. 

Husbands feel insecure because wives are now earning 
money

Change in Lifestyle & Social Stature?



                                  BILL OF MATERIALS FOR A 1 ha SEAWEED FARM

A. #120 Nylon as line:

= 3674 pcs 1 m. wood stake @ P0.50/pc                                         P 1,837.00

= 268 kgs Nylon @ P130/kg                                                              34,840.00

= 14 kgs Plastic straw (tie-tie) @ P30/kg                                                420.00

= Cost of labor and seedlings                                                            15,000.00

Total                                            P 42,097.00 (US$957)

          B. Twisted Plastic Straw as line:

                = 3674 pcs 1 m. wood stake @ P0.50/pc                                      P 1,837.00
                

          = 70 kgs Plastic straw @ P30/kg                                                       2,100.00
                

          = 14 kgs Plastic straw (tie-tie) @ P30/kg                                              420.00
                

          = Cost of labor and seedlings                                                          15,000.00

Total                                          P 20,357.00 (US$463)

A 5,000 kg output/year (dried Eucheuma) = P75,000 (US$ 1,705) total gross income



Seaweed Utilization

Direct consumption as 
food; contains vitamins A, 
B1, B2, B12, C, D, E, iodine, 
protein, etc.  

Courtesy of
Dr. N.E.Montano



Uses of Carrageenan: in PROCESSED MEATS

...as binder/ stabilizer/ 
extender in meat 
products & source of 
dietary fiber

Courtesy of
Dr. N.E.Montano



Food Applications:  

  Thickening agent
  Stabilizer/ emulsifier
  Improve palatability or “mouth   
feel”

  Improve appearance
  Improve freeze-thaw stability
  Enhances flavor retention/
release

  Clarifying agent

Uses of carrageenan

Courtesy of
Dr. N.E.Montano



Eucheuma denticulatum =  E. spinosum

Some farmed seaweeds

Kappaphycus striatum

Kappaphycus alvarezii



Gracilaria firma

...other farmed seaweeds

Caulerpa spp.

Halymenia sp.



Gelidiella acerosa Useful 
seaweeds 
taken 
from 
natural 
stocks

Gelidiella acerosa

Sargassum sp. Ulva sp.



Kelps



Sheet-making Sheet-dehydration

Harvesting Washing & Mincing

Quality control Sheet packing

Highly
mechanized
nori 
(Porphyra) 
processing



Site clearing

Some implements used

The farming 
process
(Eucheuma & 
Kappaphycus)



Support construction



Preparing 
seedlings 
for planting



Monolines attached to 
bamboo frames for 
flotation

Plants or seedlings tied 
to the monolines at 15 
cm intervals

Monolines attached to 
bamboo set at 5 m 
intervals

  Monolines,
bamboo 

floats
& seedlings



Fixed, off-
bottom 

monoline 
method



• The issues: Over-fishing, environment change & man-made 
   damage
• Marine farms can be one of the solution 
• In the ocean a farm needs a man-made environment to
   attract fishes to stay. 
• Site selection & building the habitat are two important
   premises to a successful marine ranch.

Sea (or Marine) Ranching
“ ...placing artificial reefs  in the sea, releasing 
fish fry there & allowing them to grow in nature” 



The farming of one or more species 
simultaneously in the same area 

The cultured seaweed/mussels utilizes the 
nutrients in the waters surrounding fish farms & 
also provides the fish farmer with an additional 
cash crop. 
Sea urchins adjacent to salmon farms, it is 
thought these grazers will “clean up” the seabed 
whilst providing an additional commercial species 
for the farmer.

Polyculture or Integrated aquaculture

To be differentiated from...



Marine 
ranching 
in Korea



ENVIRONMENTAL CONCERNS

natural habitat

farmed habitat



Changes in nutrition cycle, sedimentation in habitat that affect the 
population structure of different species (in Kampot Bay, dugong 
(Dugong dugon) may be jeopardized by seaweed farming)

Establishment of seaweed farms on coral reef areas or other 
unsuitable areas such as extensive sea-grass areas. 

An increase in fish stocks since almost no fishing other than 
subsistence is done anymore, due to an increase of income via the 
seaweed farming.

Introduction of ‘alien’ species’

Modification of natural current & nutrient distribution patterns

Hazards to navigation

ENVIRONMENTAL CONCERNS



Impacts of seaweed farming

• Seagrass biomass
• Macroalgal biomass
• Organic matter
• Sediment size
• Macrofauna

...on benthos



Between Sites:
sg beds & sw farms 
differed in fish weight

Between microhabitats:
3x more in vegetated 
sites

Diversity: 40% 
dominated by 1 sp.

Seaweed farms:
impacts 

...on fishery catches



SOCIAL CONCERNS



Alienation of humans from nature

And some of the reasons for 
doing so is that traditional 
western management has 
approached the problem 
considering humans as 
external elements from nature, 
and nature has been 
considered an untouched 
pristine zone, following its own 
dynamics and processes



Black box approach

Social
sciences

Nature

Society Natural
sciences

Another reason to use 
the SES approach is that 
when social scientist 
address NRM Nature is 
placed in a black box and 
the other way around



air

Social system

Natural system

Embeddedness

The perspective I am using in my 
thesis is an integrated view of 
humans and nature, in which social 
systems are embedded into natural 
systems and as social systems 
grow and expand, nature becomes 
scarce, and the need of 
management is imminent. There is 
a constant interaction between the 
natural and the social systems and 
feedbacks between them. 



CONCLUSION



With coastal fisheries in decline around the world, how long can 
current sources of seafood, supply world needs? Governments, 
resource managers & those who make their livelihood on fishing 
are seeking better ways to improve fishing yields. Many seek 
greater emphasis on restocking and aquaculture based stock 
enhancement as a way rapidly to replenish depleted fish stocks & 
increase fishery landings. 

There is no guarantee that introducing sea farming will 
necessarily reduce fishing pressure, & if such programmes are 
implemented, they need to be monitored closely. We cannot 
always assume a simple cause and effect relationship. 

 



The framework of these actions is an integrated view of 
humans & nature, in which social systems are embedded 
into natural systems & as social systems grow & expand, 
nature becomes scarce, & the need of management is 
imminent. 

Studies demonstrate that stocking can clearly work in some 
cases to increase fishery landings, but that economic 
success will depend on many factors such as the 
management system, survival, culture costs & how the 
resource is valued. Seaweed farming & sea ranching 
technologies and strategies need more scientific 
development before they can be generally accepted as an 
economically effective fishery management tool in coastal 
regions.

Thanks!


