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ABSTRACT 

This report analyzes the economics of culturing siganid fishes in Palau, 

based on data obtained at the Micronesian Mariculture Demonstration Center 

(MMDC) for Siganus canaZiaul,atus and S. Zineatus. The cost of producing fry 

at the MMDC hatchery is examined, followed by an analysis of the economics of 

culture in ponds and in cages. For both systems, "standard" methods are first 

considered, and then the probable economics effects of intensification are 

examined. Finally, the economics of culture for the ornamental fish trade 

and of hatchery production to support a culture-based fishery are briefly 

examined. 

With the possible exception of culture for the ornamental fish trade, 

the various systems considered here for siganid mono culture do not appear 

capable of yielding a profit, given the stated assumptions. The major 

problems include high production costs, which are related to the slow growth 

rates so far documented for the tWo species considered; and the low local 

market price for siganids, coupled with the high cost of transportation to 

markets with higher prices (and greater volumes). 

It is concluded that research on siganid culture in Palau should 

concentrate on reducing production costs through intert~;1fication and the 

conditions (or 

faster-g~owing strains which are more tolerant of pond 
:,,-U'/ .~' , ~ ,'; :; -',' , " " "', ; .' . ,:" . . ". , ... ,\ '_, • ' f 

thediscovety.of other siganid , species w~ththeseattributes), 
~ .' '. :.,.... ' " ', ' , ~ 

development of 

and on increasing the ' value of the crop through polyculture and the 

exploration of new markets. Culture for the ornamental fish trade and for 

release are special cases for which economic justification may already exist. 

This analysis is considered preliminary because of the newness of siganid 

i 
I culture and the limited technical data available at this· time. 



1. 

PRELIMINARY ANALYSIS OF THE ECONOMICS OF SIGANID FISH CULTURE IN PALAU 

Introduction 

Siganid fish culture was identified as a possibility for Palau as long 

ago as 1968 (Helfman, 1968), but little was done to follow up this suggestion 

until the Siganid Mariculture Implementation Conference was held in Hawaii in 

late 1972. The report of that conference (HIMB, 1972) pointed to several 

characteristics which made siganids attractive candidates for mariculture, 

including the high esteem in which they are held as food, their herbivorous 

feeding habits, their adaptability to captivity, and the early success of 

induced spawning efforts. Beginning in 1973, research on siganid culture 

accelerated in Palau and elsewhere (see Lam, 1974), but nowhere has the research 

been as steadily pursued as in Palau, and only in Palau has success been achieved 

in the large-scale hatchery production of siganids. The Micronesian Mariculture 

Demonstration Center (MMDC) in Palau, Western Caroline Islands, now routinely 

produces thousands of fry of two species (Siganus canaLicuLatus and S. Lineatus) 

on a year-round basis (Mayet aL., 1974; Bryan et aL., 1975; Bryan and 

Madrai.sau, 1977). In addition, artificial diets based on locally available 

materials are being compounded and tested, growout experiments in ponds have 

been initiated, and experiments in cages are planned. 

In view of these recent technological advances, it seems important now to 

assess the economics of siganid fish culture in Palau. Data presently available 

for S. aanaLiauLatusand S. Lineatus are used here to determine the cost of 

producing siganid fry at the MMDC hatchery, and to estimate the profitability 

of siganid culture in two alternative growout methods, ponds and cages. In 
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addition, the economics of releasing fry into the wild and of culture for the 

ornamental fish trade are briefly considered. This analysis is viewed as 

preliminary because only limited information is available concerning several 

important aspects of culture, including growth rates under different conditions 

and the possibilities for intensification. 

Cost of Producing Fry 

The MMDC siganid hatchery includes tanks for holding broodstock, tanks 

fer rearing larvae and culturing larval foods, a small office and laboratory, 

and backup facilities such as a seawater system and aeration system. Presently 

fish are reared- in the hatchery for approximately 35 days, which theoretically 

limits to ten the number of production cycles per year. However, with its 

present labor force MMDC only produces 6 cycles per year. Production costs 

are given below for three levels of productivity: 10,000, 20,000, and 40,000 

fry per cycle, or 90,000, 120,000', and 240,000 fry per y~ar.The : best produc-
j> " r.. . , . ' .. 

tivity thus far achieved a:t MMDC is 15;000 per cycle, using two 15" diameter 

tanks. With intensified rearing, "primariiy thro~gh' use ;Qf more food, a 

productivity of 20,000 fry in two tanks is not unreasonable, and with the four 

15' tanks available at MMDC a total production of 40,000 fry per cycle is 

therefore considered possible. Labor requirements would be similar at all 

three levels of productivity, and available data indicate no significant 

differences in hatchery costs for the two species, S. aanaUauZatus and 

S. Zineatus. 

Production costs are derived from the data in Table 1, and Table 2 lists 

overall production costs, operating costs, and costs per fry for the three 

levels of productivity. These and other cost figures discussed in this report 

refer to costs as of late 1976. 
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A plan currently under consideration at MMDC is to transfer larvae after 

15 days from the hatchery to an intermediate rearing facility where they would 

be reared for a further 15-20 days before being used for stocking purposes. 

This would enable the hatchery to achieve as many as 12 production cycles per 

year. Although the intermediate facility has not yet been designed, a cost 

equivalent to the cost of six 15' tanks, i.e. $7,200 can be assumed. 

Amortized over 20 years, the annual depreciation of the additional facilities 

would amount to $360. It is assumed that the existing seawater pumping system 

and air blower will be used, but that additional plumbing amounting to $4,000 

will be required for water and air lines. This portion of the facility is 

amortized over 5 years, adding another $800 per year. At 12 cycles per year, 

production rates of 10,000, 20,000, and 40,000 per cycle give total yearly 

production rates of 120,000, 240,000, and 480,000 fry. Corresponding Al'temia 

costs would be $3,600, 7,200, and 14,400. Food for broodstock and milkfish 

(the latter used to fertilize phytoplankton cultures) would cost $2,000, and 

rotifer production facilities would co.st $1,000. Ove:r;all production costs, 

operating costs~8ncl CQst~ , perfrYfor il4,:s , two.;..stage system' are gj.ven in 
( 

Table 3. 

Pond Culture 

The growout system considered here is a brackish pond constructed in a 

~ngrove area. Several such ponds already exist in Palau. This analysis is 

based on assumptions listed in Table 4, and the costs and revenues for one 10-

month production cycle in a 4 ha (Ie acre) operation are shown in Table 5. 

Because family operations with no additional labor costs are possible in Palau, 

and since the opportunity cost (foregone income) is considered extremely small 

<I.n this situation, calculations are given for operations both with and without 
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labor costs. Since there is no evidence that the two siganid species cultured 

at MMDC differ significantly in production costs or market value, these and 

subsequent calculations apply to both species. 

From this analysis it appears impossible to make a profit from pond 

culture of siganids. We might consider various means of increasing revenues 

and decreasing costs in order to determine if profits are possible under 

assumptions other than those used above. The most obvious approach is intensifica-

tion, i.e. utilizing higher stocking and feeding rates coupled with more careful 

management ihorder to increase productivity and decrease the unit cost of 

production. If fish were stocked at 9,800/ha (4,000/acre) rather than 7,350/ha 

as above, and grown to 250 grams rather than 170 grams (this improvement in 

growth rate may require genetic improvement as well as increased feeding) the 

economics of a 4 ha operation would be as in Table 6. 

It appears from these calculations that the intensified operation would 

also show a loss, even if labor costs are excluded, although the loss would 

be smaller in proportion to overall production costs than in the case of the 

standard operation. Reducing the cost of fry would help the picture but not 

sufficiently to allow a profit to be made, except under unrealistic assumptions. 

For example, if fry costs were $~O~' •• ch(~hich ~s not presently feasiple), 
. l' '-", I ,- ..... ;, -,_. ~." 'i ." .: "'" ',!,' -. " 

a profit would be" reaiized onlY';'in the intensified op~rai::ioh with no' i~bor 

costs. If pond fertilization with cheap fertilizer or locally available 

agricultural byproducts, or feeding with locally produced Leucaena leaves, 

were practicable and cost reductions t6 the equivalent of a feed cost of 

$.11/kg ($.05/1b) were possible, there would still be no profit except in the 

intensified operation with no labor costs. Marketing in Palau rather than in 

Guam would f~duce the marketing cost but would reduce the price by an even greater 
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amount (from $2~ 2l/kg to $1.l0/kg), so that there would be a greater loss; 

also, the quantity of fish which can be sold in Palau is limited. The major 

factors which make it difficult for siganid pond culture to be profitable are 

the high production cost and the low market price. 

If marketing were done in Japan, the cost of marketing would be increased. 

This cost, if estimated to be equivalent to twice the cost of marketing in Guam, 

would be $1.32/kg. Assuming this to be the case, Table 7 lists the production 

costs for marketing in Japan. From Table 7 it appears that a price of almost 

$5.00/kg would be required in Japan for a standard Palauan operation with labor 

costs to realize a profit and about $3.00/kg would be required for a profit in 

the intensified system without labor costs. 

Cage Culture 

The cage cu~ture system used in this analysis is a hypothetical model which 

has not yet been tested, although plans call for testing it in the near future. 

The cage unit is a nyldn net suspended from a bamboo frame buoyed by styrofoam 

floats. A series of three cages would be used, the fish being transferred to 

larger cages with larger mesh as they grow. The cage specifications and time 

schedule for this method of culture are given in Table 8, and the cost of the 

cages is listed in Table 9. Other assumptions are specified in Table 10. A 

higher survival rate than in pond culture has been assumed because oxygen 

depletion and extremes of temperature are not as likely in cages as in ponds, 

and a lower feed conversion rate and more expensive diet have been assumed be~ 

cause no natural food is available in cages as it is in ponds. 

The costs for one ten-month cycle in a ten-cage operation are shown in 

Table 11, both with and without labor costs. It is apparent from Table 11 that, 
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given the present assumptions, this operation would lose money even if it did 

not have to pay for labor. If production were intensified by stoCking at 2,000 

per cage and growing to.2S0 g, the economics would be as shown in Tab~e 12, 

and the operation would sti;L1 lose moneY,even if labor costs were not; included. 

Reducing fry costs would not be suff::L.cient. to create a profit except in the 

intensified operation without labor, and reducing feed costs is not likely in 

a cage culture situation where a complete feed must be supplied and fertilization 

cannot be employed. 

If marketing were done in Japan with the same assumptions concerning 

marketing costs made above for the pond culture situation, i.e. a marketing 

cost of $1.32/kg, the production costs would be as listed in Table 13. The 

price in Japan would have to be almost $7.00/kg to allow a profit in a standard 

operation with labor and over $3.00/kg to allow a profit in an intensified 

operation without.1abor. 

Economics of a.Cu1ture-Based Fishery 

A culture-based fishery is one which is based on recruitment from fry 

produced in a hatchery and released in the wild. Conceivably the release of 

siganid fry could contribute to the catch of Pa1auan fishermen; the economics 

of such an operation is the subject of this section. 

The major cost is the cost of producing fry, which was treated above. 

Three va,lues for the cost per fry will be used here, namely $. OS ~ $ .10, and 

$:.lS each. (The optimal size for release is not known for siganids; if rearing 

for longer than two months is required, the cost per released fry will increase 

beyond the values listed here.) Three levels of production will be considered~ 

namely 1x10S, Sx10S, and 1x106 fry. The total fry costs for these levels of 



7. 

production are given in Table 14. Table 15 lists the value of the returned 

fishes at various percenta~es of return. At a fry cost of $.10 each and a 

value of $1.l0/kg ($.50/lb, the current price in Palau), the rate of return 

must be 46% or greater if the value of the returned fish is to equal or exceed 

the cost of producing the fry. Experience with return rates for other species 

suggests that such a high percentage is highly unlikely, if not impossible. 

The value would have to be increased to $4.00/lb or greater if a realistic 

return rate (5% or less) is to yield fish equal or greater in value than the 

cost of producing the fry. Even at a very optimistic fry cost of $.05 each, 

the value would have to be $2.00/lb or greater for the release operation to 

break even at a 5% return rate. In summary, the value of siganids in Palau 

is not high enough to justify a culture-based fishery at the present time 

solely on economic grounds. Future improvements in hatchery technology could 

change this conclusion. 

Culture for the Ornamental Fish Trade 

The most lucrative marketing avenue for siganids is the ornamental fish 

trade,wilere price~ .Qf. $. 50.to $1.aOa~cJ>a;i.d ;.for, single fisQ.o~ a~Plal~,: size. 
1 " ,;~. "_, '., ;-, 

Rven at a high fry: product'ion cost of, "say, $.20' each, plus an addltional $ .10 

fOr growing an extra month, a hanc;lso_prpfit could .be r4\Alized at such a price. 
• < .- l. '" . 

1i'or example, given a production cost of $.30 per fish and a market value of 

$1.00 each, a profit of $.70 could be realized on each fish sold. The demand 

for siganids must of course be determined before conclusions can be drawn. 

s. Zineatus, while not among the most colorful of species, does possess a lined 

pattern which makes it rather attractive, certainly much more so than 

S. aanaUauZatus. The bri.ght yellow siganid, LovuZpinus, is among the most 
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popular marine aquarium fish, but its culture has not so far been attempted. 

However, the capacity of the market to absorb large numbers of any single species 

is doubtful, and commercially successful culture for the ornamental trade may 

depend on production of a variety of species, not restricted to siganids. 

Conclusions and Recommendations 

This analysis is preliminary in nature because information on siganid 

culture is still limited. The. highest ac.hievable productivity of a siganid 

hatchery is not known, growth and survival rates in ponds and cages are known 

only approximatel;y ' . and certain hatc!tery ap.d gro~ou~ techn:i,que~{;':whfch appear to 

have promise have not yet been tested. 

Despite the difficulties imposed by the limited data base, it is hoped 

that this analysis will be helpful in planning future research on siganid 

culture and in making decisions on commercial development. Even acknowledging 

the lack of biological and marketing information, it seems clear from the 

present study thatsiganid monoculture in Palau will not be profitable with 

eXisting marketing channels. An important exception to this statement is the 

ornamental fish trade, · where an immediate. profit appears possible. The market 

volume in this trade is unknown, however, and the beneficiary of culture for 

the ornamental fish .trade will be the hatchery, which in the present instance 

is a government-supported facility. In view of the high capital costs of a 

hatchery and the high level of technical expertise required, there is little 

likelihood of private individuals undertaking hatchery work in Palau. Thus, 

sigani4 culture for the ornamental fish trade is not a realistic possibility 

for economic development in Palau or elsewhere in Micronesia, although it can 

be defended as a conservation measure to reduce pressure on natural populations 

from the illcreasing number of collectors in this lucrative business. Income 
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from the sale of siganids as ornamental fish could also help defray research 

expenses while production and marketing strategies are being worked out to 

enable profitable growoutcu1ture • . 

Except for the special case of culture for the ornamental fish market, 

the main obstacle to profitable siganid monoculture in Palau is the high cost 

of production. Production costs for milkfish grown in ponds in Indonesia and 

the Philippines are much lower (Table 16) than production costs for siganids in 

either ponds or cages. Although labor is one of the major cost factors in Palau, 

the higher production costs are not due solely to higher labor costs, because 

production costs are unusually high even when labor costs are excluded. For 

Pa1auan operations using standard methods, fry are the major cost factor other 

than labor in pond culture, whereas feed and facilities are the major non-labor 

cost factors in cage culture; for intensified operations, the costs of feed 

and marketing are the largest non-labor cost factors in both pond and cage 

culture. Production costs ($/kg) are lower in pond culture than in cage culture, 

and intensification lowers production costs in both pond and cage culture. These 

. facts suggest that future research should concentrate on intensifying pond 

culture methods; however, the limiting factor here maybe the tolerance of 

siganids to pond conditions, because prelim~nary observations have shown 

siganids to be significantly less tolerant in this respect than traditional 

pond fish such as mi1kfish. For this reason, research on siganid culture should 

include both cage and pond culture, at least: until more information is available 

on relative costs and benefits and on the ad,aptability of various siganid species 

. and strains to pond conditions. 

The high production costs in siganid culture are related in part to the 

slow growth rates so far documtmted for these fishes. A weight gain of 170 g 
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in 10 months is very small in comparison to gains of some other cultured fish 

species (e.g., channel catfish, 11 to 392 g in 180 days, Meyeret a"l., 1973; 

milkfish, 460 g in 6 mo., Collins and Delmendo, 1976). Even if the growth 

rate of siganids could be increased to the highly optimistic value of 250 g 

in 10 months, as was assumed in the foregoing analysis f~r intensified culture 

systems, this increase would not be sufficient to allow profitable culture. 

In fact, the breakeven point for a ' st,andard 4 ha system with labor (with . 

assumptions, other than growth, as listed in Table 4) would be reached if 567 g 

could be attained in 10 months; without labor costs, the breakeven point would 

be reached at 303 g. The assumptions concerning growth used in this paper 

(Tables 4 and 10) are based on experience with only two of the 20-odd species 

of siganids, and it may be that other species--or other strains of these two 

species-~will be found to have more acceptable growth rates. Only further 

explorations of siganid species and perhaps hybridization experiments will 

elucidate this question. 

High production costs for siganids are also related to high marketing costs, 

which are necessitated by the low local market price and volume and the high 

cost of transporting the fish to a place where the market price and volume are 

higher. The present study indicates that a price of $3.00 to $5.00/kg (depending 

on the production system) would be required for marketing in Guam to be profitable. 

Japan is noted for the high prices its population is willing to pay for good-

quality seafood, but there is some indication that siganids would not command a 

high price in Japan because of their mild flavor. Nonetheless the marketing of 

siganids in Japan should be explored, as the potential market is much larger than 

that in Guam. The present analysis suggests that a price of $3.00 to $7.00/kg 
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(depending on the production system) would be required for profitable marketing 

in Japan. It is ironic that siganids are among the highest priced fish in 

Palau, yet the market price is one of the obstacles to profitable culture. 

Besides increasing the market price, another way in which siganid culture 

could be made profitable in Palau is to include it as part of a polyculture 

system involving other, higher-priced cultured species. Considering current 

and anticipated market prices, polyculture with a crustacean rather than another 

fish is the most attractive possibility. Since siganids are primarily marine, 

polyculture in marine or brackish ponds with penaeid shrimp would seem to be 

indicated. There is precedent for this in work in Fiji, where S. vePmiauZatus 

was grown together with penaeid shrimp with good results (Gundermann and Popper, 

1975), and the milkfish-cum-shrimp polyculture practiced in the Philippines and 

Indonesia (Rabanal and Shang, 1976) is a commercially successful analog. 

Although further studies are clearly needed, this form of Polyculture may enhance 

the productivity of the shrimp, if siganids consume food available in the pond 

which the shrimp are not able to eat. As mentioned above, however, the 

tolerance of siganids to pond conditions may be a limiting factor. Since 

s,igani.ds also do well in brackish water, polyculture with the prawn Maarobraahiwz 

'rosenbergii is another possibility, which is all the more attractive since a 
." " ... 

functioning Maarobraahiwn hatchery already exists'at MMDC. 

A culture-ba:se.d' fi:sh..~ry fOlf siganid~'in Palay. doe,S not ap~ear ,jUst'ifiable 

on purely economic grounds. From an eeological point of view, however, a program 

of hatchery production and release to the wild might be justified as a means of 

counteracting the overfishing and decline in natural siganid populations which 

some believe is taking place in Palau. Evidence for this decline includes a 

decrease in the average size of siganids marketed in Palau, a trend which has 
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been recognized for a m.nnber of years (Helfman, 1968). Carrying on a restocking 

program of this nature is a legitimate function of a government facility such 

as MMDC and could have an extremely favorable benefit/cost ratio if it results 

over the long term in restoration of large breeding populations of siganids 

in Palau. 

In summary, the present analysis suggests that research on siganid culture 

must concentrate on reducing production costs through intensification and the 

development of faster-growing strains which are more tolerant of pond conditions 

(or the discovery of other siganid species with these attributes), and on 

increasing the value of the crop through polyculture and the exploration of 

new markets. Only with significant advances along these lines will siganid 

culture be economically attractive. Culture for the ornamental fish trade 

and for release are special cases for which economic justification may already 

exist. 
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Table 1. Yearly costs (U.S.$) involved in siganid fry production. 

Depreciation of Facilities and Equipment 

10.' diameter tanks, 10. @ $50.0. each, 20. year amortization 
15' diameter tanks, 4 @ $1,20.0. each, "" " 
Concrete slab, $20.,0.0.0., 20. year amortization 
Roof, $6,0.0.0., 5 year amortization 
Raceway, $1,10.0., 20. year amortization 
Plastic tanks, $2,0.0.0., 5 year amortization 
Plumbing (including seawater pump), $5,0.0.0. 

5 year amortization 
Air blower, $1,20.0., half of use, 5 year amortization 
Building for small office and lab, $3,750., 

20. year amortization 
Laboratory equipment 

dissecting microscope, $50.0., 10. year'amortization 
compound microscope, $1,0.0.0., 10. year amortization 

Land, yearly rental value 

Labor 

Food 

One biologist, full time 
Two fishery aids, full time, @ $3,0.0.0. each 
One fishery aid, half time 

Commercial feed for broodstock and mi1kfish 
(mi1kfish used to maintain phytoplankton cultures) 
Rot:i.fer production facilities (tanks, lights) 
Artemia . cysts, $30.0. per 15, 0.0.0. fry . 

Maintenance 

1Q% of facilities cost 

Electricity 

$2o.o./month for 12 months 

$ 250. 
240. 

1,0.0.0. 
1,20.0. 

55 
40.0. 

1,0.0.0. 
120. 

188 
150. 

1,10.0. 

4,80.0. 
6,0.0.0. 
1,50.0. 

1,50.0. 

50.0. 

2,40.0. 
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Table 2. Costs (U.S.$) of producing fry at three levels of production, present 
system. Percentages of total cost are given in parentheses. 

Level of Eroduction (frx Eer xear) . 
Cost factor 60,000 120,000 240,000 

Depreciation 5,298 (23) 5,698 (22) 5,298 (19) 

Labor 12,300 (50) 12,300 (46) 12,300 (41) 

Food 3,800 (15) 5,600 (21) 9,200 (31) 

Maintenance 570 (2) 570 (2) 570 (2) 

Electricity 2,400 (10) 2,400 (9) 2,400 (8) 

Total cost 24,768 26,568 30,168 

Operating cost* 19,070 20,870 24,470 

Cost per fry 

Total .413 .221 .126 

Operating .318 .174 .102 

*Al1 costs excluding facilities and equipment depreciation. 

" i 



Table 3. Cost (U.S.$) of producing fry at three levels of production, 
improved system. Percentages of total cost are given in 
parentheses. 

Level of:er2ductiort (frI:ee:tlear) 
Cost factor ·120,000 240 2000 480,000 

Depreciation 6,858 (24) 6,858 (21) 6,858 

Labor 12,300 (43) 12,300 (38) 12,300 

Food 6,600 (23) . 10,200 (31) 17,400 

Maintenance 686 (2) 686 (2) 686 

Electricity 2,400 (8) 2,400 (7) 2,400 

Total cost 28,844 32,444 39,644 

Operating cost* 15,128 25,586 32,786 

Cost per fry 

Total .183 .135 .083 

Operating .126 .107 .068 

*A11 costs excluding faci1i.ties and equipment depreciation. 

(17) 

(31) 

(44) 

(2) 

(6) 



Table 4. Assumptions concerning pond culture (standard methods). 

Stocking rate: 7,350/ha (3,000/acre) 

Survival rate: 70% 

Feed conversion: 3:1 (dry:weti 

Feed cost: $.22/kg ($.lQ/lb.), cost of copra-fi~hme~l-f1our d:Letmanufactured 
at MM"oC .. 

Fry cost: $.10 each 

Labor: 2 persons per 4 ha (10 acres) @ $2,500/year each, for 10 months, 
i.e. $4,166/4 ha per 10-month growth cycle 

Depreciation of pond construction cost: $12,250/ha ($5,000/acre) amortized 
over 25 years, i. e. $490/ha ($200/ 
acre) per year 

Size at ha~est: 170 g 

Growth period: 10 months 

Lease of pond site: no cost (pond operator assumed to own land) 

Marketing cost: 

Freezing in Palau 

Container for shipment 

Air freight, Palau-Guam 

Transportation on Guam 

Total 

$.09/kg ($.04/1b) 

$.ll/kg ($.05/1b) 

$.35/kg($.16/lb) 

$.ll/kg ($.05/lb) 

$.66/kg ($.30/lb) 

Interest on loan: 5% of all costs (Bank of Micronesia loan) 

Value of product: $2.2l/kg ($1.00/lb) 



Table 5. Costs and revenues for one 10-month production cycle in 4 ha of 
pond using standard methods, with and without labor costs; market
ing in Guam. Percentages of total cost are given in parentheses. 

Cost Factor 

Fry 

Feed 

Pond depreciation 

Labor 

Marketing 

Interest on loan 

Total cost 

Revenue 

Net profit or loss 

% return or loss 

Cost per kg 

With Labor 

2,940 

2,309 

1,960 

4,166 

2,309 

761 

14,455 

7,733 

-6, 71~, 

47 

4.13 

(20) 

(16) 

(14) 

(29) 

(16) 

(5) 

Without Labor 

2,940 (29) 

2,309 (23) 

1,960 (20) 

° 
2,309 (23) 

553 (5) 

10,071 

7,733 

'" --2 388 ', .. , , 

23 

2.88 



Table 6. Costs and·rev~Jlues for one10-montlL production cycle in 4 ha of 
pond using intensified methods, with and without labor costs; 
marketing in Guam. Percentages of total cost are given in 
parentheses •. 

Cost Factor· With·Labor Without . Labor 

Fry 3,920 (20) 3,920 (20) 

Feed 4,528 (23) 4,528 (29) 

Pond depreciation 1,960 (10) 1,960 (12) 

Labor 4,166 (21) 0 

Marketing 4,528 (23) 4,528 (29) 

Interest on loan 913 (5) 705 (5) 

Total cost 20,015 15,641 

Revenue 15,161 15,161 

Net profit or loss -4,854 -480 

% return or loss 24 3 

Cost per kg 2.92 2.28 



Table 7. Production costs ($/kg) for standard and intensified pond culture 
systems (4 ha) with and without labor; marketing in Japan. 

With labor Without labor 

Standard 4.80 3.55 

Intensified 3.62 2.98 

Table 8. Cage specifications and time schedule for 10-month production 
cycle. 

Month 

1-2 3-6 7-10 

Cage dimensions l.5xl.5x1.5m 3. Ox3. Ox1.5m 4.5x4.5xl.5m 

Mesh size 1/4" 1/2" 1" 



Table 9. Depreciation of cage materials per 10-lIlonth production cycle. 

Cost per cage per 
Item production cycle 

Frame 

8 bamboo poles @ $.50 each = $4.00, 

amortized over 2 cycles $ 2.00 

Nails and wire, $1.00 

amortized over 2 cycles .50 

Floats 

4 @ $5.00 each = $20.00, 

amortized over 10 cycles 2.00 

Anchor rope 

$50.00 per 5 cages, 

amortized over 2 cycles 5.00 

Nets 

1.5x1.5xl.5 lIl, 1/4" mesh, $150, 
,, ' 

amortized d:ver ::' $ .' cycles 
:, ~ . :, 1- ~. ~., • 

~ . I. .... , 

~f . 

3.0x3.0xl.5 m, 1:/2" 'mesh, $250, 

alllOrtized over 5 cycles 50.00 

4.5x4.5xl.5 m, 1" mesh, $250, 

amortized over 5 cycles 50.00 

Total cost per cage (includes sequence of 3 nets) $139.50 



Table 10. Assumptions concerning cage culture (standard methods). 

Stocking rate: 1,000 fish per cage 

Survival rate: 90% 

Feed conversion: 3.5:1 (dry:wet) 

Feed cost: $.27/kg ($.12/lb), cost of copra-fish meal-flour diet with 
vitamin supplementation, manufactured at MMDC 

Fry cost: $.10 each 

Labor: 2 persons @ $2,500/year etach per 10 cages, fox: 10 months, i.e. $4,166 per 
10 cages per 10-month production cycle 

Cage depreciation: i $139.50 percage,pex:produ~tion cycle (includes sequence of 
3 nets)' , .. 

Size at harvest: 170 g 

Growth period: 10 months 

Marketing cost: $.66/kg ($.30/lb) in Guam 

Interest on loan: 5% of all costs (Bank of Micronesia loan) 

Value of product: $2.2l/kg ($l.OO/lb) 



Table 11. Costs and revenues for one 10-month production cycle in a 10-cage 
operation using standard methods, with and without labor costs; 
marketing in Guam. Percentages of total cost are given in 
parentheses. 

Cost Factor With Labor Without Labor 

Fry 1,000 (11) 1,000 (20) 

Feed 1,446 (15) 1,466 (28) 

Cage depreciation 1,395 (15) 1,395 (27) 

Labor 4,166 (44) ° 
Marketing 1,010 (11) 1,010 (20) 

Interest on loan 452 (5) 244 (5) 

Total cost 9,469 5,095 

Revenue 3,381 3,381 

Net profit or loss -6,088 ,..1~714 

% return or loss 64 34 

Cost per kg 6.19 3.33 



Table 12. Costs and revenues for one 10-month production cycle in a 
10-cage operation using intensified methods, with and with
out labor costs; marketing in Guam. Percentages of total 
cost are given in parentheses. 

Cost Factor With Labor 

Fry 2,000 (14) 

Feed 3,645 (25) 

Cage depreciation 1,395 (9) 

Labor 4,166 (28) 

Marketing 2,970 (20) 

Interest on loan 659 (4) 

Tota cost 14,835 

Revenue 9,945 

Net profit or loss -4,890 

% return or loss 33 

Cost per kg 3.30~ 

'~ . 

Without Labor 

2,000 

3,645 

1,395 

0 

2,970 

450 

10,460 

9,945 

-515 

5 

2.32 

(19) 

(35) 

(13) 

(28) 

(4) 



Table 13. Production costs ($/kg) for standard and intensified cage 
culture systems (lO-cage operations) with and without labor; 
marketing in Japan. 

With Labor Without· Labor 

Standard 6.88 4.17 

Intensified 4.00 3.03 



Table 14. Total fry costs ($) at various unit costs and production levels. 

Number of fry Cost per fry ($) 
produced • 05 .10 . ..• 15 

lxl05 5,000 10,000 15,000 

5x105 25,000 50,000 75,000 

. lx106 50,000 100,000 150,000 

Table 15. Total value ($) of returned fish at three levels of fry release 
and various percentages of fish returned. A size of 200 g and 
value of $l.lO/kg ($.50/lb) has been assumed for returned fish. 

Number of fry released 

% Returned 105 5xl05 106 

1 220 1,100 2,200 

3 660 3,300 6,600 

5 1,100 5,500 11,000 

10 2,200 11,000 22,000 

25 5,500 27,500 55,000 

50 11,000 55,000 110,000 



Table 16. Production costs and product values for pond culture systems 
in Southeast Asia (data from Rabana1 and Shang, 1976) . 

Production Product 
cost value 

Country Culture System Product ($/kg) ($!kg) 

Philippines intensive monocu1ture milkfish .42 .58 

extensive monocu1ture mi1kfish 1.09 .60 

intensive poly culture milkfish .60 
.49 

shrimp 2.90 

extensive polyculture milkfish .60 
.70 

shrimp 2.90 

Indonesia extensive mono culture mi1kfish 1.57 .96 

intensive monocu1ture milk fi sh .63 .84 

intensive po1ycu1ture mi1kfish .96 
.89 

shrimp 3.00 


