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Abstract 

This paper describes a desk study of small pelagic utilization in Asia. drawing on 

regional data. and country case studies- It seeks la chart significant trends in the 

sector and identify issues for funher research. Possible responses to under 

utilization include increasing fishing intensity, exploitation of under/unexploited 

stocks reduction in post-harvest losses, and the upgrading offish meal for human 

consumption 

The commonly held view that small pelagic resources are one of the last 

unexploited resources was found to be not universally applicable.  The situation is 

more complex with many inland coastal resources heavily exploited. Under 

exploited off shore resources do exist but the hard economics rarely Justify their 

exploitation. Post-harvest losses also appear smaller than many commentators 

have suggested white rising demand for fish as food will continue 10 reduce us use 

in feed compounds. 

Possible areas for further research include a more detailed investigation of the 

feasibility and economics of alternative sources offish meal and ways in which low-

income groups can continue to engage in production, processing and trade of small 

pelagics (including consideration of technology options accessible to low-income 

groups). 

 

Background 

 

This paper presents the findings of a. desk review which sets out to define the 
current status of the utilization of small pelagic fish in Asia, a resource which is 
considered to be under-exploited or under-utilized, or both, assessing competing 
demands on the resource to determine appropriate strategies for future 
development of the fishery. 

This work was supported by grants from the Post Harvest Fisheries Research 
Programme of the United Kingdom Overseas Development Administration Gram 
No. R.6272. 

Improved utilization of under-exploited marine resources has been on the 
international fisheries development agenda for the last thirty years. Since the early 
1970's international documents have warned of increasing pressure on the supply 
of marine resources and the effects of this trend on the poor in the developing 
world. The argument has asserted that with marine catches reaching their maximum 



sustainable limit, and with increasing demand from rich industrialized countries, 
there would be an increasing diversion of resources away from poor consumers. 

 
The second strand of the argument was that existing utilization was inefficient, in 
that 50% of small pelagics were utilized for fish meal production, rather than as a 
source of human protein supply. Moreover, trends in world markets for feed in 
livestock and aquaculture systems show no sign of any reduction in demand. This 
coupled with the high level of losses in fisheries in general, and small pelagics in 
particular, through spoilage and discards, meant that valuable fish as food was 
being lost. Tolerance of such losses would diminish with population growth, 
especially in regions such as Asia. where fish is a major source of animal protein for 
poor consumers. Small pelagics, as an under- or un-exploited resource, should be 
utilized better to Improve protein consumption among the poor. 

 
This paper tries to show that against the background of increasing pressure on the 
supply of marine resources, the claim that improving the utilization of small pelagics 
would alleviate the problems faced by poor consumers is not justified in all cases. 

 
Possible responses to improve utilization are considered. These include: 

   increasing fishing intensity for the exploitation of under- or un-exploited 

stocks 

   reducing post-harvest losses 

diverting use of small pelagics from fish meal to fish for human 

consumption 

  better management of stocks 

 
The paper focuses on selected countries in Asia (China. India, Indonesia. Malaysia. 
Pakistan, Bangladesh Philippines. Sri Lanka and Thailand) in order to examine a 
number of hypotheses with regard to small pelagic availability/consumption. Two 
main case studies on India and Thailand are given with complementary data from 
the other selected countries, 

 
In the past thirty years scientific knowledge concerning the biology and population 
dynamics of small pelagics has undoubtedly improved. Research into stock 
assessment and dynamics has been undertaken on many of the major fisheries in 
Asia and the research effort is continuing. From the fishing technology perspective 
research has continued on the design of fishing boats and gear. There has also 
been much research into the reduction of losses and the improvement of quality, 
particularly in the fields of small pelagic storage and preservation. 

 
However, recent evaluations of the last twenty years of research have asserted that 
much of the research and development assistance has been too technology-led 
(SIFR 1992)i[1] Research and assistance has often been highly segmented on 
disciplinary lines, with projects and programs either focusing on biology and stock 
assessment, fishing technology or on food technology. Increasingly there are calls 
for market-led research, and a multi-disciplinary approach 10 fisheries work. 

Attempts to identify trends in small pelagics should be treated with caution since 

accurate resource assessment is complex and is compounded by the highly 

variable nature of year to year landings. This is true at the global. Asian and 

individual country level. The inherent variability of small pelagic fishery is associated 



with a number of critical factors such as the mobile nature of pelagic fish and the 

effects of environmental variables on total fish stock and its distribution. The 

importance of individual species in a fishery, particularly at the country level (a large 

proportion of small pelagic landings tend to be accounted for by 5 species), also 

accentuates year to year variability. Failure of the fishery in a particular year can be 

followed by rapid recovery, due to the high fecundity of the remaining stock. 

Table l shows that Asian landings of small pelagics increased between 1985 and 
1989 but had fallen again by 1992. When considered against data for total marine 
fish landings globally, the proportion made up by small pelagics varied between 
42% and 45% for the years i985, 1989 and 1992. In Asian waters, however, the 
percentage as a proportion of all marine fish caught declined from 37% in 1985 to 
34% in 1989 and 28% in 1992. For the selected group of Asian countries the same 
trend can be seen - 27% in 1985, 24% in 1989 and 23% in l992 
 

Five countries—Bangladesh, Cambodia, the Maldives, Myanmar and Vietnam—
have no recorded landings of small pelagics but it is known that these countries 
have significant pelagic resources. It is estimated that Myanmar has a resource of 
975.000 tons consisting mainly of sardine, anchovies, mackerel and horse mackerel 
(Infofish International. April 1994). Cambodian and Vietnamese stocks are also 
heavily exploited by Thai vessels either without licenses or by joint access 
agreements. 

 
For countries with recorded landings, in Pakistan and the Philippines, small pelagics 
increased as a proportion of all species offish but the small pelagic share fell in 
China, India, Malaysia and Thailand. The fall in share occurred despite absolute 
increases in small pelagic catches in China and India. In Indonesia and Sri Lanka 
the small pelagic share remained roughly constant. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1.: All fish and small pelagic landings in Asian Waters - 1985. 1989 and 

1992, (metric tons) 

  

 1985 1989 1992 

World 

All Fish* 

Marine Fish** 

Small Pelagics 

SP as a % of All Fish 

SP as a % of Marine Fish 

86,323,600 

75,677,700 

32,875,373 

38% 

43 % 

100,311.100 

86,436,000 

38,670,668 

39% 

45% 

98,112.800 

82,534.200 

34,884.340 

36% 

42% 

Asian Waters 

All Fish* 

Marine Fish** 

Small Pelagics 

SP as a % of Ail Fish 

SP as a % of Marine Fish 

  

37,742.,438 

30,709,838 

11,271.662 

30 % 

37% 

  

45,032.258 

35,378,858 

11.933.787 

27 % 

34% 

  

47.802.980 

36,108,480 

9,974.284 

21% 

28% 
Selected Asian Countries 

All Fish* 

Marine Fish 

Small Pelagics 

SP as a % of All Fish 

SP as a % of Marine Fish 

19.616.892 

13,239,230 

3.603.609 

18% 

27% 

26,523,631 

17,545.511 

4,236,650 

16% 

24% 

32,078,225 

21,116,271 

4,883.313 

15% 

23% 

  

  

* includes inland and marine landings- 
** includes only marine landings  
Source: FAO 1994 

Since 1985 scads have been the most important small pelagic in Asian waters and 
landings increased from 540,000 tons in 1985 to 920,000 tons in 1992. Other 
important species are the Largehead hairtail, Sardinella and Indian mackerels 
(FAO, 1994), 

Despite their importance in consumption, data on the utilization of small pelagics is 
generally poor. Data on the commercial species such as demersals, large pelagics 
and crustaceans are easier to locate because of their importance in international 
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trade. By contrast small pelagics are largely consumed in the country of origin, by 
low income consumers, often served by informal market systems. Therefore 
existing data are likely to underestimate the importance of small pelagics. 

Trade 

The data shows that the significance of trade is relatively small. Annual imparts of 
small pelagics (excluding fishmeal) by the selected group of Asian countries are 
over five times the level of exports (see table 2). The Philippines is the most 
important importer in the group accounting for 58 % of the group's imports. The 
major species imported are frozen sardines and mackerel, and preserved sprats, 
together representing 85% of imports. 

  

Table 2: Annual small pelagic trade for 

selected countries (excl. Fish meal) (MT) 

Country  Exports  Imports  

Malaysia  5,844  26,440  

Pakistan  0  11,716  

India  11,892  0  

Thailand  449  17,814  

Indonesia  8,909  3.041  

Sri Lanka  2  15.108  

Philippines  5,606  104,442  

Total  32,702  178,561  
 

Table 3: Annual small pelagic trade 
including fish meal (MT) 

Country  Exports  Imports  

Malaysia  12,251  37,949  

Pakistan  1,071  11,716  

India  12,213  0  

Thailand  18,689  84,725  

Indonesia  9,919  65,489  

Sri Lanka  2  21.667  

Philippines  5,851  177,647  

Total  59,996  399,193  
 

  

Source: National trade statistics 1991-1993. 

The selected Asian countries import small pelagic products (excluding fishmeal) 
mostly from northern Europe and other Asian countries. These products are 
mainly canned. There is also a significant infra-regional trade with Thailand, and 
to a lesser extent with Malaysia and Indonesia. 

If fishmeal is included in the figures then the volume of imports is about eight 
times greater than exports [see Table 3), .Annual small pelagic imports by the 
selected group totaled about 400,000 tons in the early 1990s, of which 220,000 
tons were fishmeal {source: FAO Fisheries Commodities Yearbook, 1992) mostly 
from South America. China imported 75% of this volume- Fish meal consumption 
in Asia increased from 904,000 tons in 1988 to 1,295,000 tons in 1992. Increased 
consumption in China and Thailand accounted for 90% of the overall net increase. 
The only country where consumption declined was Malaysia (source:FAO 
Commodities Yearbook and ISTA, 1993). 

Currently Asian imports of fish stand at about 10% of global production and 20% 
of world exports and Asian demand for fishmeal is still increasing. Supply 
forecasts are problematic as future levels of catches are difficult to predict but it is 
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likely that strong demand for fishmeal will push up prices from their currently low 
levels. 

Exports from the selected Asian countries are also dominated by fishmeal (45% of 
small pelagic export volume), but other important exports include frozen or canned 
sardines (10% of exports), salted or dried anchovies which account for 17% of 
exports (Source: FAO Fisheries Commodities Yearbook and selected national 
trade statistics 1991-3). Thailand is the only major exporter, while the others 
mostly supply domestic markets, Sri Lanka and Malaysia are important importers 
of anchovy products produced within the region, Thailand. Indonesia, Malaysia 
and the Philippines have large canning industries the raw material for which 
derives from national fisheries during fishing seasons or is imported from world 
markets (European frozen mackerel and Japanese frozen sardines) to make up 
for any shortfall in supply. 

 
HUMAN CONSUMPTION 

 
Estimates of the quantity of small pelagics available to each country as food are 
presented in Table 4. The first column includes FAO estimates for the amount of 
total fish available for human consumption, after Imports and exports have been 
taken into account. The second column gives a calculation per capita. Philippines 
has the highest availability at 34,7 KGs per capita, and Pakistan the lowest, at 1,9 
KGs. Thailand and Malaysia also have high per capita availability at 20.4 and 27.5 
KGs respectively- This figure includes an adjustment for non-food uses (most of 
which is fish meal).   The figures presented do not take account of regional 
variation in fish consumption within individual countries which are significant in 
large countries such China and India. They also give no indication of differing 
consumption levels between income groups. 

 
Table 4: Estimates of small pelagics availability 

  

 Fish as 

food (MT.) 
Fish per 

capita 

(KGs) 

SP's per 

capita, (KGs) 
SP's as % of Fish 

as Food supply. 

Bangladesh n/d 7.20 n/d n/d 

Cambodia n/d n/d n/d n/d 

China 896.360 9.40 0.80 8.54% 

India 623.668 3,70 0.75 20.31% 

Indonesia 897.650 14.70 4.96 33.74% 

Malaysia 90.116 27.50 5.30 19 28% 

Maldives n/d n/d n/d n/d 

Myanmar n/d 15.40 n/d n/d 

Pakistan 41.465 1.90 0.36 18.98% 

Philippines 1,598.944 3470 2621 75.54% 

Sri Lanka 68.255 1460 402 27.50% 

Thailand 163.534 30.40 3 03 14.85% 

Vietnam n/d 12,40 n/d n/d 
 



  

 
Per capita food supply are for a 3 year avenge 1988-1990 SOURCE: FAO fishery 
commodities yearbook and FAO Fisheries Circular No. 821 Revision 2.  

The third column is an estimate of the per capita supply of small pelagics available 
as food. This estimate was arrived at by taking the reported small pelagic landings 
and adjusting these for imports and exports as well as for use in fish meal. As no 
desegregated fish meal data were available for the amount of small pelagics used 
in fish meal. the fishmeal production figures were adjusted for proportion of small 
pelagics used and a reduction coefficient for the ratio of raw fish to mealii[2] . This 
gave a figure for the amount offish meal used and this was subtracted from the 
small pelagic supply figuresiii[3] ,  

Among the selected countries small pelagic fish are most important as food in the 
Philippines where availability stands at about 26 kg per capita (35 kg for all fish). 
The Philippines is the country most dependent on small pelagics as part of the total 
fish as food supply. The country least dependent on small pelagics as food is 
Pakistan where availability is less than 0.5 kg per capita and fish availability overall 
stands at only 2 kg per capita.  

India 

Table 5 gives catch data on small pelagics for India for 1985, 1989 and 1993, 
These data illustrate the dominance (but varying catch size) of Indian oil sardine, 
anchovies and Indian mackerel, within the small pelagic catch. As a percentage of 
total marine landings, small pelagics accounted for 27 %-35% of total marine catch 
in India in the same years.  

 

 

 

 

 

 

 

 

 

 

 

 



Table 5: Landings of Small Pelagics by India. 1985, 1989 and 1993 

  

No. SPECIES FAO table 
nO. 

1985 1989 1993 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11  

Indian oil sardine 

Anchovies (others) 

Indian mackerel 

Jacks, crevalles (others) 

Pompanos 

Cutlassfishes (others) 

Carangids (others) 

Harvestfishes (others) 

Clupeids (others) 

Halfbecks (others) 

Flyingfishcs (others)  

B-35 

B-35 

B-37 

B-34 

B-34 

B-37 

B-34 

B-34 

B-35 

B-34 

B-34  

272.996 

71.395 

89, 883 

16.!81 

3.106 

36.716 

18.850 

38.104 

45.226 

9.630 

692  

273.285 

66.730 

155.648 

34.614 

33.029 

41,798 

48,63'? 

39.100 

6.172 

4,847 

1,509 

192.209 

82.106 

95.110 

82.619 

50.035 

33,314 

23,180 

39,533 

55.802 

3,838 

2.005 

    
TOTAL 602,779 705,371 659,751 

 

  

Source : FAO Fishery Statistics (1993) 

Four states dominate small pelagic landings in India: Kerala and Karnataka are 
the main sources- but Tamil Nadu and Andhra Pradesh are also important- Indian 
fisheries statistics for 1993 showed that some 2.27 million tons offish were landed 
of which 70% (1.57 million tons) were landed on the west coast. Over half of the 
total catch for the West Coast was small pelagic fish (Balan, 1994)iv[4] 

Kurup et al. (1987)v[5] describes the high variability of the fish stock, and 
assumes it is related to the strength of upwelling in the region and therefore the 
related rates of primary production. The Indian total for pelagic fish landings of 
around 1.1 million tons in 1993 is less than the estimated potential of pelagic stock 
of 1.77 million tons (Srivastava et al., 1991)vi[6] Although remaining an area of 
some debate, many would suggest that in some areas the small pelagic fisheries 
are showing signs of over-exploitation, Srivastava et al. (1991) assume that 
improving the fishery for Indian white bait (Siolephorus .spp.). particularly in the 
south western part of India, could bring yields close to the estimated potential. 

The management of the pelagic fishery off western coast of India would therefore 
benefit from a closer understanding of the effects of environmental variables on 
the biomass and distribution of pelagic fish stacks. Jhingran (1991) advocates the 
use of remote sensing to allow a synoptic view of sea surface temperature and 
relating this to the above characteristics of the fishery. 



In addition to the coastal resources currently exploited- there are thought to be 
substantial unexploited offshore small pelagic resources (Srivastava U K., e al., 
1991)vii[7] 

India imports fish meal from Peru and Chile and the need to import arises from 
expansion in poultry farming and aquaculture, and a chronic shortage of 
domestically-sourced raw material (discussed below). The fish meal imports do 
not appear in the trade data currently available, and may have only begun 
recently. Nor do India's trade data show any other imports of small pelagics- 

India's economy was famously shielded by a variety of protective barriers to trade, 
however, the last five years has seen a considerable degree of economic 
liberalization, including easing of restrictions on international trade. The tariffs that 
would have previously applied to small pelagic products were very high (145%) 
but are scheduled to be reduced as a result of the recent GATT negotiations. This 
should lead to an increase in the imports of small pelagics such as sardine and 
mackerel, 

India has seen a dramatic expansion of marine product exports. Some of this is 
explained by exports of high value prawns (both cultured and marine) and 
cuttlefish or squid, but increasing volumes of other fish species are being exported 
to markets in the Gulf, the Far East including China, Europe and USA. Between 
1970 and 1990. the volume of such exports (fresh or frozen fish, excluding 
crustaceans, cuttlefish and squids) increased from approximately 37,000 tons to 
100,000 tons. The last five years have seen further acceleration in this trade. 
Ribbonfish, for example, until recently dried as a consumption item for low-income 
groups in India, has now found a large market (in frozen form) in China. In 1992, 
ribbonfish was the sixth most important small pelagic in India (by volume of 
landings). 

This means that the export market is increasingly important in terms of volume as 
well as value (in the late 80s it absorbed about 4% of marine catch by volume). 

The market for Indian fish can be broadly sub-divided into export markets 
(discussed above); 

domestic markets, for human consumption, and domestic markets, for use as fish 
meal. 

This categorization of the market for all fish types in India provides relevant 
context for a description of small pelagic utilization. The export market is 
economically important for India-but the domestic market for fish as food easily 
dominates the three sub-sectors in terms of volume offish absorbed. It is also 
extremely important in terms of employment and income generated. Fish meal is 
increasingly marginalised in the face of competition from the lucrative export 
markets and intense domestic demand for fish as food. The latter is shifting 
increasingly towards fresh iced fish, with a consequent decline in traditional 
processed products. This reflects the increasing market for fresh fish, and leaves 
the more remote communities traditionally supplied with processed products, with 
reduced supply and higher prices. 

Indian fish meal production was estimated at approximately 77 500 tons in 1991 
(FAO) which is roughly 310,000 tons offish, but fell to 71 700 tons in 1993. This 
could be as a result of declining availability of raw material identified by (Wood et 
al., 1992)viii[8] Small pelagics traditionally used for fish meal production are now 
used for human consumption. The same source suggests that there is significant 
unmet demand for fish meal in India, as a result of expansion of the poultry and 



aquaculture industries, and reduced availability of raw material for use in fish 
meal. 

 
Given the tact mat most small pelagics in India are already being used for human 
consumption, there is very limited scope for the availability of protein to poor 
consumers to be increased by diverting small pelagics from fishmeal production to 
fish for human consumption. 

In general, small pelagic stocks are utilized effectively in India, and field studies 
are starting to show that losses may not be as high as previously believed, and 
traditional and informal marketing systems appear to handle the catch efficiently 
and are apparently responsive to changes in demand 

There is evidence that modernization of the fisheries sector is having the effect of 
marginalising the traditional communities. Since the late 1980s much work has 
been done on this in India. Meynen (1989)ix[9] describes how the artisanal fish 
traders in Trivandrum in particular the self-employed women headload vendors, 
experienced negative effects from the rise of the export industry. Nayak 
(1986)x[10] also noted that there was a fall in the procurement offish for drying, 
which was a kind of insurance system for women vendors. Centralization of the 
fish landings meant that fish had to be procured from greater distances- and the 
enlarged size of the landings increased competition from traders buying in bulk. 
Artisanal traders often lack the capital for bulk purchases, and they therefore 
become more dependent on purchase in wholesale markets, Meynen claims that 
the increased scale, species-selectivity and centralization of the fish landings 
caused a decline in female artisanal crafts like fish salting and fish drying, and the 
problem of how to procure fish became paramount for the women traders. Kurien 
(1984)xi[11] noted that in Quilon and Alleppy in Kerala, the modernization and 
export drive has caused a decrease in [he numbers of headload vendors since the 
early 1960s. Local consumers are also affected by the changes, since higher 
prices for fish are preventing its access to lower income-households (Kunen. 
1987)xii[12] 

 
THAILAND 
 

Thailand is a major producer of small pelagics, landing 506,000 MT in 1992, This 
was 18% of the total marine catch, which compares to 28% of the total catch in 
the peak year of 1977 (Haywood and Curr 1987)xiii[13]. The major small pelagics 
species caught in Thailand are Sardinella (other), Anchovies (other), and Indian 
mackerels (other). Most (78%) of the small pelagic catch was from the Gulf of 
Thailand and 22% was from the Andaman Sea. Table 6 shows small pelagic 
landings of major small pelagics from 1988-1992. 
 

 

 

 

 

 

 



Table 6: Small pelagic landings of major small pelagics in Thailand 1985, 1989 

and 1993 (MT.) 

  

No- SPECIES FAO table 
no. 

1985 1989 1993 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sardinella (others) 

Anchovies (others) 

Indian mackerels (others) 

Indian scad 

Carangids (others) 

Indian mackerel 

Torpedo scad 

Largehead hairtail 

Black pomfret 

Silver pomfret 

B-35 

B-35 

B-37 

B-34 

B-34 

B-37 

B-34 

B-37 

B-34 

B-34 

97.742 

104.196. 

165.850 

33,692 

52.111 

36,970 

8.902 

4.599 

3,047 

1,053 

145.038 

97.080 

121.041 

39,593 

53.765 

9.927 

28.177 

5,638 

3.847 

694 

169.341 

165.568 

134,157 

52.771 

47.354 

41.551 

23.387 

3,090 

3.369 

1.955 

  

  

  TOTAL 508,162 504,800 642,543 

 

  

Source: FAO (1993) 

The major coastal and off-shore fisheries in Thailand are exploited heavily. The 
Gulf of Thailand is thought to be over-exploited while some evidence suggests 
that the Andaman Sea fishery is under-exploited (Panayotou and Jetanavich 
1987)xiv[14]. It is reported that the maximum sustainable yield of pelagic fish in 
the Gulf of Thailand stood at 400,000 MT whereas landings were 719,000 MT in 
1990 (Fisheries Statistics of Thailand 1990). Efforts to find new resources are 
restricted to arranging access to fishing areas of other countries in the region. For 
example Bangladesh, Indonesia, Cambodia, Myanmar have significant number of 
Thai vessels fishing in their waters. 

 
It would appear from the scant data available that in the last twenty years there 
has been a notable decline in artisanal/small-scale fishing, as well as a decrease 
in the share of small pelagics that these fishermen catch (Panayotou and 
Jetanvich 19S7). The importance of commercial sector has grown significantly- 
The gears used by the small-scale sector have changed from those for small 
pelagics, to those for shrimps and high value demersals. 

 
The majority of small pelagics landed in Thailand now appear to be landed by 
medium and large purse seiners fishing in the Gulf of Thailand or in the waters of 
neighboring countries. Since the early 1970"s there has been heavy investment in 
new gears and boats especially large purse seines. The exploitation of offshore 



small pelagics is mainly undertaken by commercial purse-seiners averaging 
around 18 meters in length (Bennett 1992)xv[15] 

 
The catch from the Gulf of Thailand ports is reported to suffer quality problems 
due to the length of fishing trips compared to ports on the Andaman Sea. There 
appears to be a trade-off between losses and catch size: coastal purse seiners 
undertaking one day cruises report no losses whereas off-shore vessels 
undertaking 10 day cruises have 50% of the catch suffering a decline in landed 
value of up to 33% (Bennett 1992). 

 
Thailand s imports of small pelagics are the second highest in the countries 
studied in this report, standing at 84. 700 MT. in 1992, Almost all of this was fish 
meal with 66.900 MT. imported in 1992, The major export was fish meal and the 
major destination for this was Sri Lanka. 

 
Thailand has a base rate of duty of 60% for all small pelagic products and fish 
meal and this will decline to 5% after implementation of the Uruguay Round 
proposals In the short term this should increase imports of fish meal and frozen 
small pelagics such as sardines and mackerel. Most of this supply will not come 
from within Asia but from Latin America, Japan and Northern Europe. 

 
The Thai fish meal industry is estimated to have produced 268,500 MT. offish 
meal in 1989 (ISTA 1993), If a conversion ratio of 5:1 is used this means that it 
utilized 1,342,500 MT, of fish (Medina Pizzali 1992). Many of the fish meal plants 
do not have a sufficiently high standard of processing to supply the required 
uniform product and there is also a shortage of high quality raw material, such as 
small pelagics (FAO/RAP 1992). The industry also has substantial over capacity 
(Bennett 1992). This lack of supply which is not expected to improve, the poor 
quality of the fish supplied, as well as the poor quality of the processing, means 
that the feed industry can be expected to increasingly rely on imported fish meal 
to meet demand in the increasingly intensive aquaculture and livestock industries. 

 
A major problem is that the price premium offered by the fish meal processors for 
high quality fish is not sufficient to justify the extra investment in on-board handling 
such as icing and sorting (Bennett 1992 reports that the 95 fish meal plants may 
be operating price fixing agreements). There are also thought to be substantial on-
shore losses in quality due to the lack of good handling. 

 
Demand for imported fish meal is reflected in the fish meal figures for 1988-1992, 
Production remained fairly constant at around 260,000 MT. per annum but exports 
decreased from 72,000 MT. tons in 1988 to 8.000 in 1992- In the same period 
imports increased from 3,000 MT. to 72,000 MT, The domestic 'disappearance' of 
fish meal has therefore increased from 167,900 MT. in 1988 to 321,400 in 1992. 

 
Thailand is likely to rely increasingly on imported rather than domestically 
produced fish meal to meet demand in aquaculture and livestock industries. The 
potential for increasing small pelagics for human consumption by diverting them 
from fishmeal production is therefore limited. 

 
In Thailand there is a large regional variation with the North, East and Central 
region preferring freshwater species, whereas the south consumes greater 



amounts of marine fish. It appears that whatever small pelagics are caught by the 
small scale sector are consumed in the fishing villages, with the possible 
exception of large mackerels (Bennett 1992). The landings of the commercial fleet 
are more widely consumed depending on the species and the product. There is a 
large market for fresh fish as well as traditional preserved products. 

From 1971-1990 there was a small decline in per capita supply of fish and fishery 
products from 25.4 KGs per year to 19.5 KGs per year. In the same period there 
was a small increase in the supply of animal proteins from 13.9g to 15,Og per 
capita per day. This points to a shift away from the consumption of fish to other 
animal proteins with rising incomes, and is reflected in food consumption studies 
which show that marine fish consumption is highest in poor rural areas 
(Prapertchob 1989). 

Key species in north-east Thailand are mackerels and scads. Landings of 
mackerels and scads in 1989 were 277,000 MT   If similar figures apply to the 
other four regions of Thailand (North, Central], Southern and Eastern) and the 
Bangkok metropolitan district, this would mean that the majority of mackerels and 
scads are utilized for human consumption. 

 
In terms of the total availability offish, the estimate of small pelagics available as 
food and as a percentage of fish available- is very low at 1.09 KGs and 5.3% 
respectively- This figure is unlikely to increase due to the resource constraints of 
Thai small pelagic resources. It is therefore possible that prices for preferred 
species for human consumption such as mackerels, will continue to increase in 
real terms, unless cheap imports maintain supplies at acceptable prices. Price 
data illustrate that the price for Indo-Pacific mackerel has increased at a faster 
rate than that for all fish types (Table 7), The relative increase has been largest at 
consumer-level. This price increase may be driven by the reduction in supply of 
other preferred species, particularly freshwater species. 

 
Table 7: Percentage changes in price for fish 1987-1992 

  

All FISH 

WHOLESALE 

PRICE 

All fish 

consumer price 
Indo-pacific 

mackerel wholesale 

price 

Indo-pacific mackerel 

consumer price 

+27% +9% +37% +85% 
 

  

Notes: All fish in the wholesale category includes 24 species whereas all fish 
consumer price only includes red snapper. Black Pomfrel. Indo-pacific mackerel. 
Mangrove crab and Penaeid Prawns, Source: Fishery Statistical Bulletin for the 
South China Sea Area, 1991 

Previous development attention has been centered on improving the on-board 
and on-shore handling of small pelagics in order to land a product fit for human 
consumption as well as on the development of new products based on low value 
fish and trash fish. A feasibility study to look at the improved utilization of small 
pelagics concluded that in Thailand there were two major reasons for low human 
food use of small pelagics. Firstly the glut nature of landings made investment in 
chilled and frozen storage risky due to the long period of under-utilization and this 
meant that the fish were not of sufficient quality for human consumption, 
Furthermore, even if the fish could be distributed to major markets in a suitable 
condition there was found to be consumer resistance to small pelagic (Haywood 
and Curr, 1987). 



Other projects have looked at the development of new products based on low 
value fish. These projects have looked at developments such as Fish Protein 
concentrate, the production of Roller Dried Fish and fish balls and other surimi 
products. However, small pelagics are often not suitable for such processing 
(Pruthiarenum, undated). It has been noted [hat to utilize low value species such 
as small pelagics there would need to be an improvement in. the quality of the fish 
landed. If fishermen and processors were to invest in improved handling it is 
though that the low income market for such products would not be able to bear the 
increased costs (Saisithi, undated)xvi[16]. 

 
THE PHILIPPINES 
 

The Philippines has the highest per capita supply offish as food for the selected 
countries at 34 kg per capita per annum and small pelagics make up the largest 
proportion of this at 26 kg, about 75% of the total fish as food supply. The 
Philippines is by far the largest importer of small pelagics among the selected 
countries with imports of 177,647 tons in 1991. Most of this was made up by 
91,341 of frozen sardines. 12,356 frozen mackerel and 73,205 of fishmeal. The 
majority of these frozen products came from Japan and the former Soviet Union. 
Exports were negligible at 5851 tons comprising sardines, mackerel and round 
scud.  

No fishmeal production was reported for 1988-92 indicating that the high human 
demand may mean there is little available for use in the feed sector. The 
Philippines appears to be almost totally dependent on imports for its fishmeal 
requirements. Over 84% of fishmeal comes from Chile and Peru and it is unlikely 
that this figure will decrease in the near future. The dependence of the country on 
imports is reflected in the absence of any existing or planned import duties. 

There is therefore no scope for diverting domestically produced small pelagics 
from use as fish meal to use for human consumption. 

MALAYSIA 

Within the selected countries, Malaysia has the second largest fish as food supply 
at 27.5 kg per capita per annum. Small pelagics make up a significant proportion 
of this at about 5 kg per capita which is 19% of the total food fish supply. FAO 
statistics concentrating on the fishery of Malaysia (mainly the South China sea 
and the Straits of Malacca) show that landings of small pelagic fish have actually 
exceeded estimates of maximum sustainable yield. Similar data for the areas of 
Sarawak and Sabah, however, suggest that these areas are fished at levels much 
below the estimated yield of small pelagics suggesting an area of possible 
fisheries expansion (FAO, 1985). 

The country is a major importer of small pelagics and related products with 
imports of 38,000 tons in 1992, The major imports were frozen (from Japan) and 
canned sardines, dried anchovies (from Thailand) and frozen mackerel. Fishmeal 
imports were 11,500 tons. Exports were 12,300 tons \vim me major commodities 
being the re-export of frozen and canned sardines as well as 6400 tons of 
fishmeal. 

Malaysia has a base rate of import duty of 50% on whole smoked and canned 
small pelagics, a 15% duty on salted small pelagics, and no duty on frozen small 
pelagics or fishmeal. These rates are set to fall under GATT to 5% on whole small 
pelagics, 40% on smoked and 19% on canned small pelagics. Previously it 



appears that Malaysia wanted to encourage raw materials for its canning and feed 
sector and to discourage competition for its small pelagic processing industry, at 
both commercial and artisanal level. The decrease in duty on canned products 
together with planned expansion in the canning industry will increase imports of 
raw small pelagics. 

INDONESIA 

Indonesia is a major consumer or fish particularly in the densely populated Java 
region. Fish availability as food is estimated to be 14.7 kg per capita per annum 
and of this small pelagics are about 5 kg per capita or 33% of total fish as food 
supply. In 1992, Indonesia exported 9900 tons of small pelagics and related 
products, including 1000 tons of fishmeal. Over 6000 tons of these exports were 
salted and dried anchovies. Imports were much higher at 65.500 tons, of which 
62,400 is accounted for by fishmeal, just over a third of which comes from Chile 
and Peru. Domestic fishmeal production is still relatively low but growing, 
Production increased from 1200 tons in 1989 to 17,300 tons in 1992, Imports have 
also grown during this period from 24,100 tons in 1988 to 57,000 in 1993. In the 
same period exports have decreased from 24,000 tons to 1000 tons. There are no 
import duties on small pelagics or related products and therefore imports are likely 
to increase in the medium term. 

Conventional management techniques for this fishery, which limit total fishing 
effort, would be very difficult to apply. This is due to the 'open access' nature of 
the fishery and many of the management techniques, such as limited access, 
have been considered unenforceable (McElroy, 1991)xvii[17]. There appears, 
therefore, that in the near future there is a severe danger of the area being over-
fished and the populations of small pelagic fish being reduced. 

SRI LANKA 

Sri Lanka is a major producer, importer and consumer of small pelagic fish. 
Imports of small pelagic fish have been increasing and the gap between exports 
and imports has been widening reflecting the overall trend in the fisheries sector 
(ADB/TNTOFISH. 1991). Imports of small pelagics in 1991 were 21,667 MT which 
included 15.092 MT of preserved sprats and 6,559 MT offish meal. The major 
source of preserved sprats was Thailand with 12.437 tons being supplied in 
1991). 

Maximum sustainable yield estimates for these fish are estimated at around 
95,000 tons per annum. Catch statistics from 1981 showed that this figure was 
almost reached with a total catch of 76,000 tons. Since that date there has been a 
decline of pelagic catches but this may be more a result of civil disturbances in the 
north and west of the country. 

 
Small pelagics are consumed in large quantities, fresh, dried as well as in other 
traditional processed forms. The supply offish as food was 14,6 kg per capita in 
1989 with small pelagics providing 4 kg. The proportion of small pelagics of the 
fish as food supply is the third highest in the selected countries. 

The import duty for all small pelagic products is at a base rate of 66% which will 
be reduced to 50%, There is no duty on the import of fishmeal. 

 
The shortfall in fishmeal requirements is expected to continue and in the near 
future will have to be met with increased imports. Annual demand is estimated at 



10.000 tons per annum and is likely to increase with the growing poultry and 
aquaculture industries. Currently domestic production is estimated at 1000 tons 
with the major supply of raw material coming from artisanally beach dried 
production. Processing technology has been developed to suit this cottage scale 
production and it should be economically feasible. 

 
CHINA 

 
The supply of fish as food in China is 9.4 kg per capita per annum but small 
pelagics only account for 0.8 kg or 8.5%. The reason for this low figure is that 
large amounts of small pelagics are utilized for fishmeal. During 1988-92 fishmeal 
production decreased from 95,000 tons to 82,000 tons, whereas imports 
increased from 454,000 tons to 637.000 tons, falling back again in 1993 to 434 
000 tons. In comparison to this exports are negligible and stood at 2000 tons in 
1992. Over 94% of this supply came from Chile and Pern and it appears unlikely 
that reliance on this source will decrease in future. Domestic production of 
fishmeal is often inadequate for the production of high grade animal feed and 
therefore much of the raw material is used as unprocessed fertilizer. It is produced 
by traditional methods of sun drying and the fish is usually in an advanced state of 
spoilage. 

 
Small pelagic trade data were unavailable at the time of writing. General fisheries 
trade has been increasing rapidly over the past 30 years. For example, fish 
exports increased by over 200% from 1986-1990 reaching a total of 682,000 MT 
(FAO FIDI, 1992)xviii[18]. Imports remained low during the same period rising 
from 21.000 MT to 58,500 

PAKISTAN 

Pakistan has large unexploited small pelagic stocks and could become a major 
exporter of small pelagics and fishmeal to other countries in the Asian region, 
although at present the only recorded export was 1071 tons of fishmeal. There 
were no recorded imports and no reported duties for imports. 

 
Small pelagic are landed in large quantities as by-catch particularly of the shrimp 
industry. They are consumed fresh and unprocessed as processed fish is neither 
available or preferred (Qadri, 1993). Over 50% of the marine catch is used for 
fishmeal. Fishmeal production is estimated at 36,000 tons per annum and 
domestic consumption has gradually increased from 33,000 tons to 39,000 tons 
between 1988 and 1993 (FAO Fishery Statistics for Commodities. 1993). Also 
there are 175,000 tons of pelagics (1990) that are not generally consumed locally, 
although a good proportion of these are sardines (sardinella sp.) which could be 
processed for local consumption or export. In view of this. serious attempts are 
being made to develop technologies that will better utilize these fish (Pakistan 
SIFR paper 1993). 

BANGLADESH 

Data on the fishery of the Bay of Bengal are notably lacking. Catch statistics of the 
countries surrounding the Bay include fish landed from other areas, in addition 
data is lacking from boats which travel from further afield to fish these waters. 



Derahman et al. (1995)xix[19] indicate the need for an integrated approach to the 
management of this shared resource. 

 
Small pelagic utilization appears to be insignificant in Bangladesh. The only 
reported trade was 20,000 of sprats imported from India. Informal estimates, 
however, indicate a virtually unexploited stock of 264,000-373,000 tons within the 
continental shelf (Bangladesh SIFR), 

 
The insignificance of the small pelagic catch is probably related to the absence of 
a suitable fishing fleet to exploit offshore small pelagic resources- A World Bank 
report estimates that 94% of the marine fleet is artisanal in nature (World Bank, 
I991)xx[20]  An ODNRI (1987)xxi[21] report states, however, that carangids are a 
component of marine landings, and that by-catch from artisanal trawlers may also 
contain small pelagic species. There are also reports of joint venture fishing 
agreements to exploit the pelagic stocks, which may affect the amount of small 
pelagics landed as by-catch (Fishing News International 10/01/93). 

 
The duty on small pelagics and related at fish products has been set at 200% 
under the recent GATT treaty and therefore imports are unlikely to increase. 
There is no reported duty on fish meal. Demand from the feed industry is likely to 
increase pressure on the supply of fishmeal. 

 
There is little data available for Cambodia. Maldives and Myanmar but these 
countries are known to have abundant stocks of small pelagic. 

CONCLUSION 

This paper provides and overview of small pelagic fisheries, examining resources, 
landings and the utilization of small pelagics in Asia. 

 
The study background was that in the face of increasing pressure on the supply of 
marine resources, responses for improving the utilization of small pelagics. 
considered to be an under-Utilized resource, need to be promoted, Possible 
responses include increasing fishing intensity for the exploitation of under - or un-
exploited stocks, the reduction in post-harvest losses, the diversion of small 
pelagics from use as fish meal to human consumption and the better management 
of stocks. 

 
The main conclusion is that generally small pelagics stocks are utilized effectively 
in Asia although there is much variation between countries- with some countries, 

such as Bangladesh and Pakistan, recording little or no utilization of this resource, 

 
Although small pelagics are considered to be an under-exploited resource this is 
not the case for all countries- The situation is more complex with many inland 
coastal resources in Asia already heavily or over-exploited. The highly variable 
nature of the landings make it difficult to assess resources accurately, but in 
Malaysia landings of small pelagic fish are estimated to have exceeded estimates 
of maximum sustainable yield- and in the Gulf of Thailand the maximum 
sustainable yield of pelagic fish stood at 400,000 MT whereas landings were 
719,000 MT in 1990. There are believed to be significant under-exploited off-shore 
small pelagic resources in some Asian countries, for example, in Bangladesh it is 



estimated that there is a virtually unexploited stock of 264,000 - 373,000 tons. 
Also in India there may be potential for improving the fishery for Indian white bait 
(stolephorus spp.) to bring yields close to the estimated potential of 1-7 million 
tons. 

 
However, even in cases where the resource is under-exploited there is no easy 
answer to their exploitation since their value rarely justifies the capital-intensive 
gear, fleet and storage or processing facilities required, as is the case in Pakistan 
and Bangladesh. The development of deep sea purse seiner fleets might, 
however, be feasible. 

 
In the past there was a widespread belief that post-harvest losses were very high, 
but work conducted in the field has revealed that assumptions about the level of 
post harvest losses are exaggerated, and that the only significant source of 
absolute losses may be by-catch and discards at sea. Losses in value terms also 
appear to be less significant than previously stated with low prices and use in feed 
often driven by market preferences rather than poor handling. 

 
Furthermore, in many Asian countries, for example. India, traditional fisheries and 
informal marketing systems appear to handle the catch efficiently and are 
apparently responsive to changes in demand. 

 
There is nonetheless evidence of high losses in certain areas, for example, in the 
Gulf of Thailand off-shore vessels undertaking 10 day cruises have 50% of the 
catch suffering a decline in landed value of up to 33% (Bennett 1992). 

 
Diverting small pelagics from use as fish meal to use for human consumption to 
improve the protein consumption among poor consumers would not have a great 
impact in Asia, since most domestic production is already directed towards human 
consumption, while most of the fishmeal consumed in the region is imported from 
South America particularly from Chile and Peru. In the selected countries only 
Pakistan produced sufficient fishmeal to meet demand. 

 
The domestic market for fish as food in Asia significantly dominates the small 
pelagic market in terms of volume offish absorbed. No fishmeal production was 
reported in the Philippines for 1988-1992 because the high human demand 
means there is little available for use in the feed sector. However, the importance 
of small pelagics in the food system varies significantly by country, with annual per 
capita consumption ranging from less than 1kg in India and China to more than 26 
kgs in the Philippines. 

 
Even Thailand, which currently exports the highest amount of fishmeal of the 
selected Asian countries is likely to increasingly rely on imported rather than 
domestically produced fish meat to meet demand in the aquaculture and livestock 
industries which are becoming more intensive. However, this does not appear to 
be as a result of the pressure from domestic demand for small pelagics as food 
since a case study found there to be low use of these species for human food, 
mainly because of consumer resistance to small pelagics. 

 
In all countries the gap between imports and exports is increasing, as supply, 
mostly of fishmeal, is generally failing to meet demand. The demand for high 



quality fishmeal in Asia for use as feed is increasing as population increases, and 
currently cannot be met from domestic stocks. 

 
The question arises as to how the demand for fishmeal will be satisfied. 
Increasing efficiency in animal production systems may reduce the demand for 
fishmeal or lead to the use of cheaper substitutes- For example, the USA poultry 
feed industry decreased its use of fishmeal from 600,000 tons in 1972 to 150,000 
tons in 1992, Further research is needed in this area since access to alternative 
low cost feeds is of paramount importance in the development of intensive 
livestock systems and aquaculture to meet demand from growing populations and 
domestic and export demand. 

 
The India case study highlighted the increase in domestic demand and real value 
of small pelagics. together with a shift away from traditional preserved products to 
higher value fresh products and exports. This trend affects low-income groups as 
fish becomes more costly and less likely to be consumed by the poor Fishing 
communities traditionally dependent on small scale fish trade and processing may 
find themselves unable to pay the higher prices for fish at landing, and unable to 
meet the investment costs associated with supplying large urban markets. 
Consequently, although fisherfolk benefit from higher prices for landed fish, the 
local economy based around the processing and marketing of small pelagics is 
adversely affected. More detailed investigation needs to be carried out on ways in 
which low income groups can continue to engage in production, processing and 
trade of small pelagic, including consideration of technology options accessible to 
low-Income groups. 
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