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Abstract

The gears used by the small-scale fishetmen of San Miguel Bay, Philippines, are prasented and classified. Numbers
around the Bay and catch per effort of the various gears are estimated, along with their annual fishing etfort.

San Miguel Bay catches by gear type and species groups are presented. The estimated total annual catch ot fish
and crustaceans from the San Miguel Bay small-scale fishery (excluding all types of trawlers) is 7,760 t, or 9.2't/km2.

Introduction

Although they reportedly contribute more than half of the total marine fish catch ot the
country, the small-scale fisheries of the Philippines have been very little studied. There are many
reasons for this, some of which are ditficulties in obtaining catch data (not to speak of reliable catch
data), inaccessibility of certain fishiny communities, and lack of communications between the small-
scale fishery sector and the fishery research institutions.

However, obtaining reliable catch statistics is an essential condition of any scheme aiming at
managing a fishery (Gulland 1980}, and nobody denies that the fisheries of the Philippines are in sore
need of management (Smith et al. 1930).

in the Philippines, small-scale fisheries are termed “municipal fisheries”, a term derived from the
fact that fishing within a distance of 3 nautical miles or 5.5 km oftshore is under the jurisdiction
of the municipalities. These fisheries contrast with the “commercial fisheries” (ail vessels above 3

*ICLARM Contribution No. 95.
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gross tons) which are placed under the authority of the Bureau of Fisheries and Aquatic Resources
(BFAR).

We use here the term ‘‘small-scale’” fishery, which corresponds to what elsewhere is also called
“artisanal’’ or “‘traditional” fishery. The latter term, we think, is inappropriate because small-scale
fishermen, in the Philippines as elsewhere, have displayed and continue to display considerable
ingenuity in adapting new, non-traditional gears to their need. The term “artisanal”, on the other
hand, is synonymous with our use of the term small-scale. We do not use the term “municipal”,
finally, because, as discussed elsewhere in this volume, the current legal definition of the “municipal”
fisheries, which include trawlers of just below 3 t, lumps together radically different type of gears
(low cost, low-energy and low-catch gears are lumped with such expensive, high-energy and efficient
gears as “‘baby” trawlers) and different types of fishermen (basically poor fishermen with little access
to capital are lumped with well-to-do entrepreneurs capable of investing large sums into new gears)
(see Thomson 1980). v

Thus, our definition of small-scale fisheries, as used here, is equivalent to municipal fisheries
minus the “municipal baby trawlers’, which we call “small trawlers” (see Vakily, this report).

Materials and Methods

Umali (1950) gives a comprehensive, if slightly dated, review of small-scale and other fishing
gears in the Philippines {see also Smith et al. 1980). The small-scale gears used in San Miguel Bay
differ little from those used throughout the country. Thus, to define the gears that will be discussed
here, we have completed a Table (1) which lists the small-scale gears used in the Bay, their Bikol*
names, and the English and Tagalog® names given in Umali (1850). Fig. 1 shows a major gear, a gill-
netter, while Fig. 2 shows a variety of small-scale gears used in the Bay.

Detailed catch-per-effort data were abtained for the following gears: drift gill-nets (all three
types), creb gill-nets, bottom-set gill-nets, liftnets, filter nets, fish corrals and mini trawls, by record-
ing their catch after each trip, mainly at Cabusao, a major fishing port.

“Bikol end Tagalog are lsnguages of the Malay family of languages, spoken in the San Migue! Bay srea and in the central part of the
Philippines, respectively.
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Fig. 1. A gill-nettar, Sen Miguel Bay. Photo by J.M. Vakily.
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Tabte 1. Small-scale gaars used 1n the San Miguel Bay, with their English, Tagalog and Biko) namaes.®

Gear type

English name in
Umali {1950)

Tagualoy
name

Namu o San
Miguer Bay arva

Non-textile dovices:

Spoar gun
Fish teap

Fish weir
Siationary tidal weir

Fish corral

Teoxtile davices:
Lines
Pole and line
Longlne

Neots

Liftnets
Scissor net
Crab liftnes
Filter net
Beach seine
Mini traw!
Dnift gill-net
Drifu gitl-net
Drift gill-net
Crab gill-net
Bottom-set gill-net

spears, harpoon
fish pots

barricsde
fish corral

dropline
longline

liftnet
push net
crab hfinet
filter not
beach seine

drift nots

set gill-nets

salapang, pambat
bubo

pangharang
bakisd

kawil
kitang

puanadiyok
sakag
bintol
dayakus
pukot

panti, paanod

palagiang-paningahan

{

antiprara

bubis

sabay

amibak

buklad, also sagkad

banwit
kitang

bukatot
sakeg
bintol
biakus
sinsoro
ik tik, pangquerna
panke
palotaw
pamating
pangasag
poalubog

he gear classification is largaly based on Umali (1950},

Gill-net

Ty e

i B

IENISTEL

Trap and multiple longline

Fig. 2. Examples of the gears used by San Miguel Bay hsharimen.
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Tabis 2. Estimated catch and effort by gill-retters in San Migue) Bay, 1960-81 (total annus! catch: 4,854 t).

Type of bancs Non-motorized
Motorized bancas bencss
No. of Annual Annusl
No. of Catch per trips per catch No. of catch
Geor used units trip {kg) vear (3] units (1]
Panke (dritt gill-nat) 300 46 234 3,229 - = .
Other gill-nats 60 - - 8126 160 81256

'Auuming that the 160 non-motorized bances, sach manned by an aversgs of 1.5 fishermen have the same totsl annual catch as
the 50 motorized bances that ere manned by sbout 3 fishermsn sach.

Estimating catch per|:rip was performed by multiplying the number of baskets landed by 5
{(kg), the mean weight of fish contained in the baskets (the woven baskets used by San Miguel Bay
fishermen, called buka-baka are all of the same size).

The following groups of invertebrate and fish were distinguished (local names in italics):
squids (pusit), crabs (kasag), penaeid shrimps (pasayan), sergestid shrimps (balao), sharks and rays
(pating and pagi), anchovies (dilis), sardines (tamban), sea catfish (dupit), mullets (banak), Otolithes
ruber (abo), other scigenids (pagotpot/arakaak), carangids (salay-salay[talokitok), pomadasyds
(kiskison), Spanish mackerels (tangigi), slipmouths (sapsap), cutlassfish (lankoy), and miscellaneous
species. Pauly (this report) gives a list of the species included in these various groups.

The total catch per trip per boat was computed, as was monthly average catch per trip of several
boats per gear and species group. This sampling was conducted in conjunction with the collection of
fish-price data by research assistants over a period of almost 2 years (1979-1981). The details of the
collection of these data are given in several contributions in the economics module report of this
project (Smith and Mines 1982).Two additional figures estimated to obtain the total effort, by gear
type, applied in the Bay were: the number of trips per gear type in the course of a year, and the total
number of gears of a given type used within the Bay. Number of trips was obtained, in the case of the
motorized gill-netters, from observation of representative gill-netters at Cabusao, where many of the
Bay's gill-netters .and their catch, The annual numbaer of trips for all other gears was based on a large
number of interviews conducted during a8 sociological survey of the Bay’s fishermen households
(see contributions in the sociology module report of this project (Bailey 1982}).

The numbers of gears of various types used in the Bay were extrapolated from the household
survey mentioned above, part of which consisted of a detailed inventory of assets (including gears).
Gears were also counted in the villages and landing places surrounding the Bay to complement the
interviews. Table 2 shows how the annual catch by gill-nets was split up between motorized and non-
motorized bancas.

Results

Table 3 summarizes the catch-per-effort, effort and catch data obtained. Also, the total catch by
gear was split up into major species groups to show target species (see Appendix Tables). Fig. 3
shows the seasonal fluctuations in the catch per effort of various gears.

Discussion

The approach used here of independently estimating, for each gear type, the catch per trip,
annual number of trips and total number of units deployed in the Bay Jeads to a very high estimate
of the annual catch of the small-scale fishery in San Miguel Bay of 7,760 t (excluding balao). This
figure is slightly higher than the catch of the trawler fishery in the Bay (about 6,500 t/year, see
Vakily, this report).
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Tabile 3. Estimsted annual catch and offort by small scale gears in San Migusl Bay, 1880-1981,

Total
Annual no. Annual no.  Catch annual
Total of wips of of trips of  por trip catch Major groups caught
Gear no. sach guor ol) gear (kg) Q1) (%)

Panks 300 234 70,200 46 3,229 Otolithes rubor {48.6), Sciaonidee
(29), misc. spp. (8.73)

Palstaw 470 116 654,060 14 616 Mugilidae (62.9}, Sciaenidae
{22.5), misc. spp. {16.3)

Pamsting 30 94 2820 4966 14 Sharks and rays (48.7), misc.
spp. (38.11, Arius thalassinus
|

Pangasag 257 174 4.8 6.78 268 Crabs {85.8), misc. spp. (12 1),
Sciaenidse {1.70)

Palubog 288 162 46 6556 168 737 Mugitidae (66.2), Sardineils spp.
{34.4), Crabs (0.234)

Liftnet (bukatot) 171 63 9,083 688 624 Stolephorus spp. (79 .8), misc.
spp. (9.07), Sardinolis spp.
{7.65)

Filter net {biakus)® 60 225 13 500 21.86 (296)°  Stolephorus spp. (45.5),
Loiognathides {19.8), misc.

o b spp. (15.0)

Filter net (biakus) 60 226 13,600 19.4 262 Stolephorus wp. (61.3],
Leiognathidee (22.3), misc.
pp. (16.9)

Fish corral (bakled) 89 209 18,601 285 630 Misc. spp. (41.8), Crabs (18.0),
Sciaenidae {13.6)

Minl trow! (itil(-i!ill)a 188 191 36,908 133 (4,779la Balao (88.5), misc. spp. (6.49),

b b shrimps 14.69}

Mini trawl {itik-tik) 188 191 36808 16.1 678 Misc. spp. (66.4), shrimps {40.7),
crubs (2.78)

Scissor net (ullng); 634 150 96,100 5 l-ﬂﬁl: Baluo {50), shrimps (60)

Scissor net (um‘! 834 150 86,100 26 238 Shrimps (100)

Longline (kiteng) 103 120 12,360 2 25 Corangidae {20), Pomadasydae
(20), misc. spp. (60)

Hook and line {banwit)© 424 120 60,880 4 204 Misc. spp. {100)

Crab liftnet (binto)© " 132 9,372 3 28 Crabs (100)

Fish trap (bubO)c 106 120 12,720 q 61 Misc. spp. (100}

Speer gun {antipara)© 561 166 7,966 4 32 Pomadasydoe {26), misc. spp.
(76}

Fish woir (sabay)© . 5 168 840 72 60 Shrimps (50), misc. spp. {50)

Stationary tidal weir (ambak)© 2 144 288 7 2 Mugilidas (33), misc. spp. (67)

Beachssine (sinsoro)® 1" 308 3,388 80 M Carangidae (34), Sardinella

spp. (33), Stolsphorus wpp. (33)
Total 7,769 ({excluding balao)
Total 4,472 (baleo only)

%Total catch, including balao.
b'l'ousl catch, excluding balao.
CBesed on information provided by A.E, Esporlas.

A shortcoming of this method was that it was not possible to use seasonally oscillating estimates
of effort since such data were unavailable for most gears. Rather, the seasonally oscillating estirmates
of catch per effort {e.g., catch per trip) were multiplied with an effort figure {(number of trips) that
was assumed to be evenly distributed throughout the year. Given that fishermen may tend to
increase their effort in times when catch per effort is high and reduce it when catch per effort is low,
the method used here may result in an underestimation of catches during the peak fishing season, and
an overestimation of catches during the off-season, hence an underestimation of seasonal catch
fluctuations.

On the other hand, the procedur: adopted (to which there was no real alternative, given the
nature of the available data) will be unbiased with regard to annual catch estimates if the under- and
overestimates compensate each other.

The status of the small-scale fisheries is discussed in the context of the overall San Miguel Bay
fishery by Pauly (this report).
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62 Appendix Tables

Appondix Tabte la. Catch per 1np (kgh of hsh cornal {ssyhadl Liotal snnual catch: 530 nl

Texonomic graup F M A M J J A s 0 N D X x
Shacks and rays - - - - 0409 - - - - - 0.409 0051
Stolephorus spp. (hhs) - - .- 3.15 03 - - 388 0488
Serdinells swp. (Tambun) - - 810 0630 0.719 0697 124 373 - - - 151 1.89
Arius thalassinus {Dupnt) - 0154 0.174 - - 0983 0.233 208 - - - - 362 0462
Mugilideo (Huanak) - - - 0.467 0799 - - - - 1.27 0159
Sciaanidae (Pegotpot/Alakisk) - 436 157 - 416 413 0619 984 415 - - - 3Jos 3.8
Carangwdae {Saluy saloy/Talakitok) - . - 517 $ 71 H14 1.20 0828 - - - 20 2.64
Leiognathidse {Sapsap) - - - 0.630 160 1.5 - - - - 318 04722
Tochwrwdos {Lankoy) - - - 0427 -~ ‘- - - B 0427 0.083
Scomberomorus onii (Tangun) — .- - - 0.192 - - - - 0.192 0024
Misc. spp. - 155 127 19.9 134 805 117 1186 166 - - - 9b6 1
Squids - - - 0.126 - o038 - - . - 0164 0020
Ciubs - 129 105 432 642 936 469 10.6 43 - - - a1 6.12
Ponsoid shoomps - 0803 06b? 270 0.260 126 0312 0.78b 4. - - - Nno 1.38
Total catch - 22 A 350 329 %60 279 38.1 19.0 - - - 228 2856

®Dashes hore and n subsaguont tablus mean tero catch.

Agpendix Table Ib. Catch per 11ip (kg of liftnet {bukastot) {total annual catch: 624 t).

Taxanomic group F ™M A ™M J J A S (o] N D J z x
Stotephorus spp. (Dils) - - - 475 60.2 614 60.49 - - - - 29 66.0
Sssdinelie spp. (Tamban) - - - - 17.9 3.20 - - - - - 21 .27
Scisenidas (Pagotpot/Alukuak ) - - - - -~ - 0.038 - - - - - 0.038 0.010
Leiognathidas (sapsap) - - - - 1.26 1.74 - - - - - - 3.00 0.760
Misc. tpp. - - - - - 4.30 6.60 141 - - - - 25.0 6.26
Squids - - - 1.26 384 0.796 0677 - - - - 647 1.62
Crats - - - - - 0.076 - - - - - 0.076 0.018
Total catch - - - 50.0 88.0 721 66.1 - - - - 275 68.8

Appondix Tabte le. Cetch pu tep (kg) of fiter net (biakus) (total annual catch. 262 1).

Taxonemic group F M A M J J A S o] N D ) X .
Stolaphorus spp (D} 400 21.0 103 134 - - - 193 08 210 - 0.096 119 .92
Ssrdinelis wp. (T amban) - - - - 633 - - - - - - - 5.33 0.444
Mugiidee {Banak) - - - - - - - - - - 263 199 462 03N
Scissnidae (Pagotpot/Alakaak) 178 - - - - - - - - - - - 1.78 0.148
Leognathidse (Sapsep) - - 123 161 - 13.0 108 - - - - - 618 432
Tachwindee (Lankoy) 0444 - - - - - - -- - - - - 0.449 0.037
Musc. spp. 3./8 - - - - 13.0 s - - - 11.8 0266 39.3 3.28
Ponsod shrnimps - - 0.343 0.447 0888 - - 268 4.14 - 168 0.128 103 0.869
Belao - - - - 17.8 - - - - - - 116 20.4 245

Total catch {axcl. Balao) 100 210 229 299 620 260 210 220 339 210 160 240 232 19.4




Appendix Table Id. Catch per teip {kg) of mini trawl litik-itik} {total annual catch, excl. bateo: 578 1).
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Tazonamic graup F M A M 3 J A S (o] N D J z x
Scissnmidee (Pagoipot/ Alakaask ) - - - - 0.078 - - - - - 0078 0.006
Misc. spp. - - - - 133 316 15.1 121 388 B9l 67t 126 103 8.60
Squxds . - - - - - 0078 - - - - - 0.078 0008
Crabs - - - -. 0528 133 294 0268 - - - 507 0422
Penseid shrimps 297 330 200 398 540 119 134 109 937 424 3.48 3.51 4.4 6.20
Beleo 193 173 109 B10 655 -~ - 161 927 203 189 275 1,403 117
Tota! catch {exc! Balso) 2.97 330 200 398 18.7 440 00 259 135 132 9.19 161 183 15.2
Appendin Tatle [e. Catch per trp {kg) of panke (total annual catch 3,2291),

Taxonomic group F ™M A M J J A S 0 N D J pX x
Sardinslla spp. (Tamban) 612 3N 157 0920 1.27 0850 218 150 1718 - - 391 238 198
Arius thalsssinus {Dupt} 0510 0606 0483 - 0606 0.724 0868 0767 - - - - 466 0.280
Mugilidee {Banak) 0528 - 0489 0608 -~ 1.38 0868 0747 128 - - 1.7 761 0634
Otolithes rubsr | Abo) 19.3 194 342 343 12.7 175 218 16.9 16.2 245 340 136 268 223
Sciaenidee {Pegatpot/Alekask} 810 136 229 198 208 18.8 18.4 16.4 820 480 - 1.9 160 13.3
Carangides (Salay-sslay/Talakitok) 0868 125 174 2.38 0.760 0708 0770 104 - - - 0.547 10.1 0842
Teichiyridas (Lenkoy) 286 161 30 2680 - 0505 - - - - - 0828 115 0968
Scomb us sonil (Tangigi) 0.431 - 0607 0525 0801 1.15 181 06543 0928 -- - 1.10 789 0668
Misc. spp. 570 438 576 302 337 489 882 6.24 4.27 - - 168 482 402
Crabn - - - - 0551 0.716 0955 0614 - - - - 284 0.237
Penasid shrimps 0178 - 0718 188 0930 - 0.718 0507 157 - - 0580 7.08 0591
Total cotch 446 44.0 76 658 473 413 552 442 333 290 340 368 5562 48.0
Appendin Table . Catch pee tnip (kq) of palataw (total annual catch 616 1).

Taxanomeu: (roup 3 M A M 4 1 A S 0O N O J pN x
Sardinellas spp. (Tamban) - - 0 160 - - - - 4.00 - - - 4.16 0.416
Arug thalessinus (Dupitl - ) - . - - - - gan R - 0471 0.047
Mugilctze (Banak| 650 711 256 0600 350 509 8.33 97 - - 100 728 606 6.08
Orolsithes rubsr | Abo) - - - - - - 1.00 1.19 - - -- 225 4.44 0.444
Scisenidae {Pagoipot/Alakaak) 0500 244 300 6.40 - 273 - 0714 - - 100 - %58 0.258
Coranguloe (Salay saloy/ Talakiok) - - 0 280 - ~- 0.454 - 04N - - - - 120 0120
Techundae (Lankoy) - - 0160 - - - - - - - - - 0160 0.016
Misc. spp. - 3.33 142 - - 2.1 8.00 - - . - - 1756 0.17%
Crabs - - 0140 - - - - - - - - - 0140 004

- - 200 950 114 114

Tots! catch 7.00 129 972 1.00 350 110 173 6.6
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Appendix Table Ig. Catch per trip {kg) of pamating {total annual catch. 14 1),

Taxonomsc group F (V] A (Y] J J A o] N (»] J z X
Sharks and rays 1.59 188 217 0950 6.00 450 - - 217 - - 19.3 2.41
Arius thalassinus (Dupit) - 0.792 167 075 - - - - - - - an 0.401
Mugihdae (Banak) 0.227 0.058 - - - - - - 0667 - - 0962 0.119
Scisenidas (Pagotpot/Alaksak) - - - 0.750 - - - - - - - 0.760 0.064
Misc. spp. 2.65 0917 - 188 - - - - - - 9.687 16.1 1.89
Crabs - - - 0.325 - - - - - - - 0326 0.041
Totsl catch 4.47 3.65 384 4.66 6.00 450 - - 284 - 9.87 396 4.96
Appendix Table Lh. Catch per trip (kg) of pangasag (total snnusl catch: 258 o).

Taxcnomic group F M A M 4 4 A s o D J z x
Sharks snd rays - 0231 - 0.037 - - - - - - - 0268 0.027
Scisenidse (Pagotpot/Alakask}  0.143 0385 0.2322 0.222 - - - - - - - 0982 0.088
Misc. spp. 295 1.36 183 0216 0140 0.044 - - 0468 - - - 700 0.700
Crabs 0.607 0.738 2.72 6.05 8.77 7.98 7.22 8.25 3.82 34 - - 49.6 4.98
Total catch 3.70 2N 4.78 6.52 8.91 8.00 7.22 8.25 4.29 345 - - 57.8 5.78
Appendix Tsble li. Catch per trip (kg) af palubog {total annual catch: 737 t).

Taxonomic group F M A M J 3 A s o) N [ J z x
Sardinells spp. |Tamban) 6.00 - - - - - - 6.67 433 5.17 5.41 5.00 J286 5.43
Mugilidae (Banak) 6.00 - - - - - - 6.33 20.9 9.17 102 10.0 618 10.3
Misc. spp. - - - - - - - - 0.222 - - - 0.222 0.037
Crabs - - - - - - - - 0.222 - - - 0.222 0.037
Total caich 120 - - - - - - 13.0 249 143 15.8 15.0 948 15.8
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