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ABSTRACT 

Small pelagic fish landings in the Philippines presently amount to about 500,000 t/yr. Catches. 
are dominated principally by roundscads (Decaprerus spp. Fam. Carangidae), sardines (Sardinella spp. 
Fam. Clupeidae), anchovies (Srolephorus spp. Fam. Engraulidae) and mackerels (Rastrelliger spp. 
Farn. Scombridae). In the commercial fishery virtually the entire catch is taken by purse seiners, basnigs, 
trawlers, ring netters and muro-ami. The annual commercial catch of small pelagic fishes has remained 
static since 1971. Nominal fishing effort (i.e., in terms of the numbers of principal commercial fishing 
vessels) has continued to increase, however. The ratios of fishing mortality (F) to natural mortality 
(M) for a number of Philippine small pelagic fish stocks were higher in most instances than conventional 
optimum levels. All available evidence suggest that small pelagic fishes in the Philippines are very 
heavily exploited or  overfiihed. These results are discussed in relation to the problems of estimating 
fishing effort in the small pelagic fisheries. 

- -- 

Introduction 
Catches of mackerel-like and herring-like fishes form an important component of fish production from 

Philippine waters. Between 1976-1985, the average landings of small pelagic fishes amounted to approximately 
500,00Omt/yr. This represents about 40% of the total marine landings in this period or one third of the entire fisheries 
production (TabIe 1). Virtually all the landings of small pelagic fishes are destined for human consumption either 
fresh or as diied, smoked, fermented and canned products. Some components of the small pelagic catch such as 
round scads are a staple diet of lower income groups in Philippine society (Ronquillo 1975). 

Some aspects of the biology and fisheries for various species of small pelagic fishes have been presented 
by Anicete and Yapchiongco (1960), Tiews et a1 (1970 a and b), Ronquillo (1975), SCSP (1976,1977, 1978 a and 
b), Ingles and Pauly (1984) and Corpuz et al. (1.985). In this paper, we consider the long term trend of small pelagic 
fish catch in relation to increasing fishing pressure. These data and further supportive evidence on the relative values 
of natural and fishing mortalities for small pelagic fish suggests that these stocks are currently overfished. 

Catch data 

Fish landings in the Philippines are monitored and recorded by the National Catch Enumeration Scheme 
(NCES). The landings data for each year are summarized by species grouping according to fishing gear and location 
of the catch. Reports containing these landings summaries have been published annually by the Bureau of Fisheries 
and Aquatic Resources (BFAR) since 1948. 
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In the recording of landings by the NCES a distinction is made between fishing boats of greater than 3 GT 
gross tonnes ('commercial vessels'), and those of 3 GT or less ('municipal vessels'). Data from municipal fisheries 
was not collected by the NCES until 1976 whilst information on commercial fish landings has been published from 
1948 onwards. The numbers of types of commercial fishing vessels operating each year are recorded by the NCES. 
The same information is not, however, collected for municipal fishing boats. 

No information is collected on fishing effort by the NCES. The only nominal index of fishing effort from 
year to year is the number of commercial fishing vessels operating in the Philippines. The methods used in the collec- 
tion of catch and related data by the NCES are described in detail by Chakraborty (1976). 

The small pelagic fishes 

The fishes which are grouped under the collective title of "small pelagics" in the Philippines are listed in 
Table 1. The species groupings are ranked in order of importance to the marine and total annual fish catch. The 
first six species grouping, round scads to round herrings, account for about 90% of the total small pelagic catch and 
have been reported consistently since the commencement of catch records. In this paper, therefore, small pelagic 
fish catch refers to catches of roundscads, sardines, anchovies, mackerels, big eye scads and round herrings. Fusiliers 
were added in this grouping because they are one of the predominant small pelagic fish caught around coral reefs. 

Commercial fishing vessels 

The percentage contribution to the commercial small pelagic fish catch by the various gears employed is 
given in Table 2. Virtually all the small pelagic fish caught by the commercial sector are taken by purse seiners, 
basnigs (bag nets), trawlers, ring nets and muro-ami (drive in nets). The most important gear in the commercial 
small pelagic fisheries are purse seines, bag-nets and trawls. The ability of demersal trawls to capture small pelagic 
fishes is due to the use of higher opening trawl nets used in conjunction with faster, more powerful vessels (Caces- 
Borja 1975). 

Muro-ami fishing consists of a large stationary bag net set over coral reefs into which fish are driven by a 
group of swimmers using "scare lines" to pound on the coral reefs, and to destroy them in the process (Corpuz et 
al. 1983). Commercial muro-ami operations may use up to 200-300 swimmers, usually very young boys, to scare 
the fish. The use of children and teenagers for this method of fishing, the generally harsh and hazardous condition 
under which they operate and the massive destruction of reef entailed by this method have prompted demands for 
the banning of this method of fishing in the Philippines. 

Analysis of catch data 

The annual commercial catch of small pelagic fish between 1948-1984 and the corresponding annual numbers 
of five principal commercial fishing gears for these species are given in Table 3. The brief record for ring netters 
may be a consequence of this gear being previously listed with purse seiners. The much shorter record of the annual 
municipal small pelagic catch between 1976-1984 is given separately in Table 4. These data are also shown graphically 
in Figure 1. 

The catch data from the commercial small pelagic fisheries can be neatly partitioned into three phases: a 
period of slow increase in annual catch between 1948-1960; a period of rapid increase in annual catch between 1961- 
1971 and a period between 1972-1984 where catches no longer increase from year to year but oscillate around an 
average value of about 260,000 mt. Over this same period, fishing effort in terms of the number of fishing vessels 
has increased steadily, particularly with respect to purse seiners, trawlers and ring netters. The increased fishing 
effort between 1972-1984 did not produce any marked increased in the catch of small pelagic fish. 

The catch record for municipal small pelagic fisheries is much shorter, but Figure 1 shows that it is similar 
to the pattern of commercial catches over the same period. The data suggest that further increases in effort directed 
towards small pelagic fish stocks are unlikely to produce any increase of landings. Further, the increase in apparent 



Table 1. The composition of the Philippine small pelagic fish catch and its contribution to marine and total landings. 

Common Family 
Name Name 

Mean Annual Percent of Percent of 
Catch (mt) Marine Catch Total Catch 

koundscads 
Sardines 
Anchoviesa 
~ a c k e r e l s ~  
Big-eye scads 
Round herrings 
Flying fish 
Fusiliers 
Half beaks 
Silversides 
Gizzard shads 

Total 

Carangidae 
Clupeidae 
Engraulidae 
Scombridae 
Carangidae 
Clupeidae 
Exotidae 
Caesionidae 
Hemiramphidae 
Atherinidae 
Clupeidae 
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a Stolephw anchovies only 

Rastrelliger spp. only 

Based on 19761984 landings 

Table 2. Percentage contribution by weight to the Philippines small pelagic catch by commercial fishing gears 
(Based on landing data from 1976 to 1984). 

Fishing gear Percentage of 
Commercial Catch 

Basnig (bag net) 
Gill net 
Muro-ami (drive in net) 
Push net 
Trawl 
Beach seine 
Purse seine 
Ring net 
Round haul seine 
Hook & line 
Long line 
Fish corral 



Table 3. Annual numbers of the five principal commercial fishing vessels for small pelagic fish and corresponding 
commercial catch of small pelagics from 1948-1984 in Philippine waters. 

YEAR Purse Seiner Basnig Trawler Ring Netter Muro-ami Catch (mt) 

* Number of Muro-ami may have been under-reported in 1978 and 1980. 
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Fig. 1. Time series of catch and effort in the fishery for small pelagics of the Philippines, 1948-1984 (based om 
BFAR statistical reports). 



Table 4. Annual municipal small pelagic fish catch from Philippine waters from 1976 to 1984. 

Year Municipal Small Pelagic 
Catch (mt) 

4- Misc. small corangids 
0 Stolephwus 
A Somhe//a 

1 2 3 4 5 6 7 8 9 1 0  

Natural mortality (yr - ' 1 

Fig. 2. Relationship between apparent fishing mortality and natural mortality in small pelagic fish stocks of the 
Philippines (see text). 



fishing effort suggests, when related to the static nature of the (municipal and commercial) small pelagic catch in 
recent years, that these stocks are presdntly being overfished. 

Mortality estimates 

An indirect method indicating how heavily a stock is fished is the ratio of fishing mortality (F) to natural 
mortality (M). Gulland (1971) has suggested that the optimum fishing mortality for an exploited fish stock is ap- 
proximately equal to the natural mortality rate, or F opt.l sM. Alternatively, Pauly (1984), based on simulations 
performed by Beddington and Cooke (1983), proposed that optimum fishing mortality should be approximately 
40% of the natural mortality or F opt.2 e0.4 M. 

A number of fishing and natural mortality rate estimates for several Philippine small pelagic fish stocks 
have been obtained by Ingles and Pauly (1984) and Corpuz et al. (1985). These values of F & M for stocks of stole- 
phorid anchovies, sardines and small carangids such as big eye scads are shown plotted in Figure 2. The lines cor- 
responding to the two proposed optimum fishing mortalities are also shown in Figure 2. Mortality data for round- 
scads was not included here but has been presented elsewhere (Calve110 and Dalzell, pp. 257-268, this volume). Most 
of the F : M ratios are very much higher than the F opt.l proposed by Gulland (1971), this is true particularly for 
some of the stocks of stolephorid anchovies. All stocks have F : M ratios higher than the more conservative F optm2 
of Pauly (1984). This analysis thus confirms that Philippine small pelagic fish stocks are currently very heavily 
exploited. 

Discussion 

Calvelo and Dalzell (pp. 257Af5tUkvolume) have discussed the problems of assessing the state of exploited 
stocks of round scads in the Philippines in the absence of detailed fishing effort data. Further, the problems of 
determining the true levels of the fishing effort applied to Philippine small pelagic fishes are exacerbated by the 
proliferation of different gears of differing dimensions, the absence (for most years) of estimates of the numbers 
of municipal fishing gears and the use by commercial fishing boats of carrier vessels that transship catches to port. 
Carrier vessels greatly extend the potential fishing time of a fishing boat and are used extensively in conjunction 
with trawlers, purse seiners and ring netters in the Philippines. 

In the absence of precise fishing effort data for small pelagic fishes, it is necessary to explore other approaches 
to assess the state of these stocks. The two different analyses presented here, suggest that small pelagic fish stocks 
in the Philippines are presently very heavily exploited or overfished. A similar conclusion was reached by Calvelo 
and Dalzell (pp. 257-268, this volume) for data pertaining solely to round scads. Whilst these results and conclusions 
are preliminary, they give cause for concern. Nominal fishing effort, in terms of the total number of commercial 
boats fishing for small pelagic fish has continued to increase. Catches of small pelagic fish have not increased since 
1971. The collection of fishing effort data together with catch and biological observations are part of a programme 
that will commence in the Philippines during 1987. The objectives of the programme are to conserve the small pelagic 
fish resource and promote more rational and efficient exploitation of the various stocks. 
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