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ABSTRACT

Fisheries is of considerable importance to the general socio-
economic well-being in the Philippines. The capture fisheries of the
coun try, however, are believed to have been plagued by resource-
related problems for some time. Despite this situation, n<? sustained
a1l0 concerted efforts on a scale n~cessary to reverse the situation
have been evolved and effected thus far. The lack of decisive action

stems partly from the lack of the appropriate biological information
necessary to demonstrate the seriousness of the resource situation.

The present contribution uses underutilized catch rate data to
infer the status of the demersal stocks of the Philippines. Utili-
zing over 1200 independent trawl hauls (culled primarily from BFAR
files and existing literature) and the swept area method, the decline
of the country's demersal stocks from 1947 to 1981 is illustrated.
It appears that the demersal stocks have" declined by the early 19ijO's
to less than 30% of their 1947/48 biomass levels. The econo~ic and
biological overfishing problems resulting from such low biomass
levels are expected to further increase if appropriate management
measures are not developed and implemented in due time.
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INTRODUCTION

Fisheries is one of the most important element of the

Philippine economy. It provides nutrition and employment to a

significan t portion of the population, as well as foreign exchange.

In 1983, the total fisheries production of the country was estimated

at 1.931 x 106 tonnes, valued at P 1.62 x 109 (BFAR, 1983).

Performance, by sector, was as follows: commercial fisheries 517 x

103 tonnes valued at P4.6 billion; municipal fisheries 975 x

103 tonnes valued at P7.3 billion, and aquaculture 439 x 103

tonnes valued at P4. 3 billion. The aggregate production supplied

54% of the animal protein re quire men ts of the co un try and accoun ted

for 4.4% of the gross national product. Fisheries contributed a net

balance of ~1.482 billion in foreign exchange to the economy during

the same year. Fishing and its ancillary industries employ a large

number of Filipinos and it is estimated that approximately 7 million

(or about 13% of the population) are dependent on fishing in various

degrees for their subsistence. Hence, the fishing industry is of

considerable importance to the general socio-economic well-being of

the Filipino nation.

Cognizan t of the significance of the industry and the resources

upon which they are based, Philippine fisheries managers have always

emphasized a balance between the development and exploitation of

resources, on the one hand, and their management and conservation, on

the other (e. g. Fishe~es Act 4003 of 1932, Republic Act 3512 of

191>3, P.D. 704 of 1975). The implementation of the policies,
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however, have had the tendency to favor the expansion of harvesting

capacity and support infrastructure. This has resulted in. the

relative neglect of provisions for the management of the resources

upon which the expanding extractive activities are based (Silvestre,

1986) .

A number of works have examined the status and potential of the

marine fishery resources of the Philippines (e.g. Aoyama, 1973;

Carpenter, 1977; FIDC-NRMC, 1980; Kvaran, 1971; Menasveta et al.,

1973; SCSP, 1976; 1977; 1978; USAID, 1977; Yutuc and Trono, 1977).

Munro (this vol.) provides an excellent updated coverage of the

catches an d potential from these resources. It appears that the

curren,t rates of expoitation have reached, if not exceeded, the
,

levels of extraction that could be sustained by the fishery

resources, especially in the nearshore traditional fishing grounds

(FIDC-NRMC, 1980; Smith et al., 1980). Complaints of declining catch

rates, decreasing size of target species, and low economic returns

have led to the closure of fishing companies, and increased.

competition and conflict among municipal and commercial fishermen.

These factors, combined with high interest rates and operational

expenses, have led to questions as to whether commercial fishing can

be maintained in the long run as an economically viable enterprise.

Serious socio-economic repercussions are expected if appropriate

conservation and management measures are not evolved and properly

implemented in due time.
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Despite .the resource-related problems confronting Philippine

capture fisheries, no sustained an d concerted efforts in a scale

sufficient to reverse the situa.tion has been evolved and effected

thus far. The lack of decisive action may stem partly from a failure

to con vincin gly demonstrate (through sufficiently credible scientific

evidence) the seriousness of the resource situation. This is because

the provision of advice has consistently suffered from the lack of

the appropriate biological information. This inadequacy in the

fisheries management process has posed considerable difficulties in

the assessmen t of the II health II an d prod ucti vity of the stocks, an d

the prescription of the. recquisite corrective or optimization

measures. The Philippines, as is true for most developing countries,

has a relatively short history of quan titively-oriented fisheries

research (see Pauly, this volume). The country, hence, does not ha ve

.'

man y of the elemen ts needed for con ven tional resource assessmen t

typical of high latitude fisheries. The existing statistical base-

line information on the fisheries of the country are often unreliable

limiting their use for stock assessment purposes (Chakraborty, 1976;

Juliano and Yutuc, 1977; SCSP, 1976; Yamamoto, 1973).

The nature and quality of the data base notwithstanding, a

number of studies have proceeded to assess the status and potential

of the country's marine fishery resources (see FIDC-NRMC, 1980 and

Smith et al. ~ 19t1O for a fairly comprehensive listing of these

works) . Most are concededly preliminary in nature, based

principally as they are on officially published prod uction
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statistics. For all their limitations, however, they represent

attempts to make the best possible use of the limited available data

given the range of alternative analyses inherent to the nature of the

data base. Of late, it is becoming evident that other useful (albeit

previously inaccessible) information do exist. in the files of the

national agencies concerned with fisheries in the country. The

present contribution uses some of these extant information to infer

the- status of the country's demersal fishery resources. Utill zin g

catch rate data from over 1199 independent trawl hauls (culled

primarily from BFAH files and existing literature) and the "swept

area method", this paper illustrates the decline of the demersal

stocks of the Philippines from 1947 to 1981.

MATERIALS AND METHODS

The approach used here to infer the status of Philippine

demersal stocks relies primarily on the rather close relationship

between stock size and the catch-per-unit effort (elf) of trawlers,

and on a relatively straightforward method to estimate standing stock

- the "swept area method". No attempt is made to use catch or

lauding data (such as presented in Table 1) to infer the state of the

stock for reasons previously cited.

The Swept Area Method

Given representative catch rate data of trawlers, the swept
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fable 1. Catch and Number of Beam and otter Trawlers In the Philippine Commercial

Fisheries (1945-1980). Source of Data: Various BFAR Reportsa).

i:

l

a) The rei lab IIIty of these data may be very low. notwithstanding their apparent pre-
cision. because of the nature of the data acquisition and processing system at

BFAR.especially in earlier years.

b) Values in brackets based on number of trawl units and approximate catch for year
and unit.
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NOMINAL CATCH (tonnes) NUMBER OF TRAWL UNITS
YEA R Beam Otter TOTALb)

Beam Otter TOTAL
Trawlb) Trawlb) Trawl Trawl

1945 (100) - (100) 1 - 1

1946 (8500) - (8500) 85 - 85

1947 111600 ) 11100 ) (12700) 116 11 127

1948 (9400) 11500 ) 110900 ) 94 15 109

1949 18850 3754 22604 166 58 224

1950 16635 5849 22484 157 129 286

1951 14349 11996 26345 131 190 321

1952 3055 15621 18676 56 234 290

1953 4844 24905 28749 51 227 278

1955 268 43155 43423 24 301 325

1957 1126 ) 35819 135946] 11 283 294

i958 - 46821 46821 - 349 349

1959 - 43581 43581 - 423 423

1960 - 45921 45921 - 445 445

1961 - 49707 49707 - 462 462

1962 - 64465 64465 - 490 490

1963 - 83248 83248 - 513 513

1964 - 104002 104002 - 494 494

1965 - 120027 120027 - 578 578
1966 - 132717 132717 - 596 596
1967 - 144044 144044 - 593 593
1968 - 154760 154760 - 653 653
1969 - 134140 134140 - 667 667
1970 - 135621 135621 - 653 653
1971 - 146358 146358 - 652 652
1972 - 143961 143961 - 690 690
1973 - 15276p 152766 - 794 794
1974 - 167141 187141 - 767 767
1975 - 239593 239593 - 763 763
1976 .- 206205 206205 - 786 786
1977 - 204468 204468 - 684 684

1978 - 209550 209550 - 769 769
1980 - 164688 164688 - 848 648
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area method provides estimates of apparent stock density (D') via the

equation

D'= clf
(a . xl) . . . 1)

Where clf is the mean catch per unit effort of the trawler

within one stratum of a survey; "a" the area swept by the trawl in

one unit of effort, and; xl an escapement factor representing the

proportion of fish in the path of the trawl that is retained by it.

The value of "a" is estimated from the expression

a = t h . . . 2)v

where t is the timo spent .trawling, v the velocity of the trawler

over ground, h the length of the headrope, and x2 a fraction

representing the effective width of the head rope (i.e. the width of

the area swep.' by the trawl expressed as a fraction of h). Given the

above two equations, apparent biomass (B') is computed as

B' = D' . 3)A

where A is the total area inhabited by the stock under consideration.
.

Equations (1), (2) and (3) capture most of the differences between

various trawls in estimating B' and D' but fails to account for

gradual improvements in gear design and deployment, and skill of the
\

skippers when used on a long time series of catch rate data. Hence,
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an additional. parameter is in traduced here, referred to as the

"learnin g factor" which accoun ts for these grad ual

improvements. This additional parameter allows for the

I

transformation of D' :into densities (D) through the relationship

D = D' . . . 4)

and consequently, for the estimation of biomass, B (as opposed to

apparen t biomass, B') through the expression

B = D A. . . . 5)

The theory behind the swept area method is presented, among others,

in the works of Beverton and Holt (1957), Gulland (1969), lUcker

(HJ75) and Pauly (191i4). Previous examples of the method's

application to Philippine demersal stocks are given in Armada et al.

(1983) and Vakily (1982).

The Area Inhabited by the Stock (A)

As the present contribution addresses itself to all demersal

stocks of the country, the surface area inhabited by the stock is

taken as the entire Philippine shelf. However, due to depth-related

. differe.o.ces and differences between area, the total area was

subdivided into different "strata" within which the available data

can be expected to be more or less homogenous. The strata considered

are the depth ranges 0-9.9, 10-19.9, 20-49.9 and 5U-99.9 mover 10
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areas (A to J) coverin g the en tire Philippines, or 40 strata in all

(see Table 2 and Fig. 1). For each of the 40 strata, the surface

area was estimated using a planimeter and maps issued by the

Philippines Bureau of Coast and Geodetic Survey. The maps used were

over 50 in all with scales of 1 :'250,000. As the maps are in English

units (i.e. fathoms and nautical miles), these estimates were

converted into metric units (i.e. meters and kilometers) using

cumulative plots, as illustrated in Figure 2.

The Catch-Per-Unit Effort (elf) Data

The catch rate data (standardized to catch in kg per hour's

trawling) utilized in the study stems from 3 sources, as follows:

(i) monitoring of privately-owned trawlers; (ii) exploratory surveys

conducted by research or chartered private trawlers, and; (ill)

systematic trawl surveys by research vessels. The bulk of these

items comes from the data files of the BFAH Hesearch Division and, to

a lesser extent, from existing literature. This is because very few

of the elf data in the Philippines were ever published in easily

accessible reports (see Uarfel and Manacop, 1950 and Armada et al.,

1983 for notable exceptions). Data for a given trawl was deemed

valid and useful for purposes of the study if the following

information could be obtained: (i) the date the haul was made; (ii)

the total catch for the haul; (ill) the duration of the haul {i.e.

trawling time}; (iv) the approximate location of the haul, and; (v)

the trawling depth. Additionally, data for a given haul were used

only when they were part of a report or research logbook from which
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Table 2: Area definitions used In the present study

POLITICAL REGIONS eFAR STATISTICAL REGIONS w,JOO F ISHI NG GROUN:>S

Palawan

J Philippine Island' Seas
(North &. South)

National Capital

Reglonf III, IV
In par

II

IV In part
V
V I II In pllrt

V III In part

X In part

XI In part

IX-A In part
IX-B In part
XII

IX-A In part
IX-B In part
IV In part
V I In part

IV In part

IV In part
V In part
V I In pert
V II In part
V III In part
X In part

2 - Man I Ia

3 - Batangas Coast

I - Llngayen Gulf

23 - Palanan Bay
24 - Babuyan Channel

20 - Lagonoy Gulf
21 - Lamon Bay
22 - Caslguran Sound

13 - Leyte Gu If

II - Oavao Gu If

10 - Moro Gulf

8 - Southern Sulu Sea

6 - East Cuyo Pass
9 - Eastern Sulu Sea

5 - West Palawan Waters

6 - Cuyo West Pass
7 - West Sulu Sea

4 - Tayabas Bay
15 - Vlsayan Sea .

16 - Gulmaras Strait

17 - Sibuyan Sea
18 - Ragay Guy
19 - Samar Sea
12 - Sohol Sea
14 - ClImotes Sea

Manila
Coast,
Coast,

Bay, Sublc Bay, Zambales
Balayan Bay, Batangas

Verde Island passage

Bay, Oasol Bay, Ilocos
Llngayen Gulf, Pasaleng

Bangui
Coast,
Bay

Olvillcan Bay,
Babuyan Channel,
nel

Palanan Bay,
Ballntang Chan-

Albay GuifL Cabungao Bay, Lagonoy
Gulf, San ~rnardTno Strait, Ala-
bat Sound, Lamon Bay Baler Bay,
Casl guran Sound, Ola pltan Bay,
Olngalan Bay

Gaba IIan Bay, 0 Inagat Sound, Ga-
may Bay, Leyte Gu IfJ Mat ar Inao

Bay, Oras Bay, San Pe ro Bay, Su-
r Igoo Stra It

Baculln Bay.L Bisl IIg Bay, Cateel,
Bay, Oavae bulf, Lanuza Bay, Mayo
Bay, puJ uda Bay, Dumagu IIas Bay,

Illana Bay, Linao Bay, Mallgay
Bay, Moro GUlf

r

Pagadlan Bay,
Saranganl Bay, S buguey Bay.

Basi Ian Strait, Taw I-Taw I Bay,
Southern Sulu Sea

East Cuyo Pass, Coronado Bay
Dapltan BaYb Dll>olog Bay, Easf
Sulu Sea, SI uco Bay, Siocon Bay,
Sindangan Bay

Bacult BaYI. Balabac Strait, Imu-
ruan Bay, Ma Iampaya Sound r..Caron
Bay, West Cuyo Pass, uumarao
Channel, Llnapacan Strait Mlndoro

Strait, Taytay Bay, Green Island
Bay, Honda Bay, Is Iand, Bay, San
Antonio Bay, West Sulu Sea

Mogpog Pass, Tayabas Bay, Asld
Gulf, Asuncion Pass, Tanon Strait
V Isayan Sea, Agusan Bay, Banate
Bay, Gu Imar as Stra It, 110110
Stra It Panay Gu If, JIntotolo
Channer, Nln Bay, Pilar Bay

,

Rom-
blon Pass, SapIan Bay, S buyan
Sea, Tab las Stra It, Burl as Pass,
Ragay Gu If, Biliran Stra It,'
Car Igar a Bay, Magueda Bay, Samar
Sea, Sorsogon Bay, Tlcao Pass,
Butuan Bay, 1IIIgan Bay, Maca-
.lalor BaYI MurcleTo Bay, PanquiI
Bay, So9Oo Bay Gamotes Sea, Cebu
Strait, Marlbojoc Bay, Ormoc Bay.

~"""""f.:'ll :... --.o:JI~"7:'"'''~_',~...", ,~. _"".. ~~ 4'>: __ ,. ~'"' ., __ ~ _~"' _ ~,.., 0',. _ .._ __ ~. ,... .' 411';."~~"'~~.. . ,I~ __ ~'IIo.

CODE ARE A

A West Central Luzon

B Northwest Luzon

C Northeast Luzon

0 Central Pacific

E Eastern Vlsayas

F Eastern MI ndanao

G Southwest Mindanao

H Southeastern Sulu Sea



I
E

F

G

Fig. 1. Definition of Areas A to J (see also Table 1).
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information on the following could be obtained: (i) the trawl design

(such that "h" of equation (2) could be estimated), and; (n) the

trawling .speed. The latter requirement was waived oqly in a number

of cases when information on the trawl de3ign was obtained fJom the

(retired) captains of research vessels used in the 50's and 60's.

Overall, a total of over 1199 trawl hauls (over the depth range

0-100 m and covering the years 1947-19(1) were found valid and

suitable for purposes of this study.

Estimation of Apparent Density (D')

The D' value corresponding to each single haul (or to each mean

catch per hour if the data had already been aggregated) was computed

usfug equations (1) and (2). The values of elf, t, v, and h were

extracted from the data base discussed above. The parameter xl an d

x2 were both taken as equal to 0.50 in the computations. Values of

xl between 0.5 and 1.0 are used in different parts of the world.

The value of xl = 0.50 is commonly used for Southeast Asian waters

(Pauly, 19t1Ob, 1984). Similarly, values of x2 between 0.4 and 0.67

have been used throughout the region, with x2 = 0.50 deemed as the

best compromise especially when used in conjunction with xl = 0.50

(Pauly, 1980b). The D' estimates were then averaged within each area

by depth range. Simple means were used in the case of several

isolated hauls, while means weighted by sample size (i.e. number of

hauls) were used in cases where the data were means that had already

been compu ted .
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The D' vaJ,ues (by area and depth range) corresponding to a low

state of exploitation of Philippine demersal stocks were computed

mostly from the exploratory survey data of R/V T.N. Gill and R/V D.S.

Jordan. The procedure involves estimation of D' for all areas and

depth ranges where. the 2 vessels actually fished. The

proportionality factors in the abundance-depth relationship in Figure

3 (based on these same surveys), were used to estimate, for areas

where at least one depth range had been sampled, the corresponding D'

for the other depth ranges. This procedure was followed in aU cases
f

!

where the DI estimates were higher than those available from later

years. In the opposite case, the earliest available D I estimate was

used. The procedure is based on the following assumptions:

(i) Figure 3 is an appropriate generalization of the relationship

between depth and relative fish abundance in the largely un tapped

demersal stock of the Philippines immediately after Horld War II (and

that this relationship is independent of absolute abundances), and;

(ii) demersal biomasses did not increase during the period (1947-

19tH) under consideration. The first of these appears reasonable,

while the second is obvious given the enormous increase in trawl

effort and demersal landings during the period being in vestigated

(see Table 1 and Appendix I).

Estimation of Learning Factor (x~)

The x3 values utilized in this study stems from a number of

hauls available from the Manila Bay area between 1961 and 1978. The

apparen t densities associated with these hauls (available for 5
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CATCH PER EFFORT (Arbitrary unils)

o 2 4 6 8 10 12 . 14 16. 10 20

!So

MEAN CIF PER
DEPTH RANGE

8.0 (0-9.9m)

17.8 (10 - 19.9m)

II.!S ( 20 - 49.9m)

4.3 ( !SO- 99.9 m )

10~-- -- - - - - -

20 1 - --.

- - -

100 ------

O.1 (100 m)

I
J
J
I

Fig. 3. Relationship between depth and unexploited demersal fish
abundance in Phi Iippine waters (based on Table 22 of Warfel

and Manacop, 1950; smoothed>.

61



separate years) reflected an increasing trend despite the consider-

able increase in fishing pressure during the period (see Fig. 4).

Using linear least squares estimation and the period 1978-1981 as the

base years (i.e. x3 = LOO), minimum estimates of the learning

factors were obtained for the Philippine trawl fleet. The validity

of the procedure used in obtaining estimates of x3 in the study

rests on the following two assumptions: (i) impro vemen ts in the

design, rigging and use of trawl gears in the Manila Bay area spread

rapidly throughout the Philippines, and; (ii) the factor of 2.55

representing the maximum value of x3 used here, is .actually an

underestimate of the increase in trawl gear efficiency that occured

between 1947 and 1981. The first of these appears reasonable given

the information contained in Appendix II. The second assumption,

which could be assessed completely only through rigorous comparative

fishing experiments, appears to have been met.

Bstimation of the Density and Biomass Time Series

The value of D (i. e D' corrected for learning effects) were
1
t
I

!
I

t

~

I
J.,r
t
t
~,
t

I
~.,
I
!

estimated for each area depth range for years wherein data were

estimates for Area C, for which no data were available. Similarly,

the D value for Areas. E and G were used for Area F. Thus, in all

cases where "filling in" had to be done, the data used stemmed from

areas immediately adjacent to those lacking data.
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a vaila ble . Thereafter, the D values for missing years were

in terpolated (geometrically) between years with data. The D values

(actual and interpolated) of Areas B and D were averaged and used as
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RESULTS AND DISCUSSION I
I
rDeiini tion of the 10 areas. A to J. us ed here are given ill

Table 2 and Figure 1. The 10 areas were defined so as to reduce the

24 Bl'AR "statistical areas" into a smaller and more manageable group

wherein: (i) ecological conditions may be assum~d roughly similar.

and; (ii) a sufficient number of trawl hauls had been performed. As

has been noted above. the second aim was not met in the case of Area

C (Northeast Luzon) and Area F (Eastern Mindanao) for which no clf

English units are given in Table 3. The areal estimates are in

,

I

I
,

Ir

data were obtained suitable for purposes of the study. Estimates of

the area inhabited by the demersal stocks by area and depth range in

square nautical miles per fathom depth range (i.e. 0-4.9. 5-9.9.

10-19.9. 20-49.9 and 50-100 fathoms). The information in Table 3

wer~ used in cumulative plots illustrated in Figure 2 to estimate the

area of the Philippine shelf in metric units. The computed surface

areas (km 2) are given in Table 4 for each area (A to J) an d meter

depth range (0-9.9. 10-19.9. 20-49.9. 50-99.9 and 100-200 meters).

Unequal depth range limits have been selected because of the more

rapid changes in stock density over shallower areas. Moreover. depth

ranges over 100 m were not considered further due to the limited

quan tity of clf data available for these depths. as well as the low

average densities of fish occurring there indicated by the limited

clf data available.

The Philippine shelf out to 200 m (can ven tional shelf limit)

was estimated to be 225.8 x 103 km2 of which 74.9% (169.2 x

103km2) are in the 0-99.9 m depth and 25.1% (or 56.6 x

64
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Table 3. Surface area (in nm2) of the Philippine shelf,

(in fathom) and areaa).

65

AretJ Depth range

(nm2)tJ)
0-4.9 5-9.9 10-19.9 20-49.9 50-100 TOTAL

A 303 274 326
.

649 778 2330
B 259 152 192 469 187 1259
C 114 137 271 364 417 1303
D 644 481 1326 4898 1137 8486
E 247 239 895 2149 1108 4638
F 192 163 248 548 396 1547
G 268 190 464 1469 222 2613
H 749 840 1609 4959 3904 12061
I 776 904 2274 7289 4023 15266
J 1901 1668 3058 3306 3548 13481

TOTAL 5453 5048 10663 26100 15720 62984
tJ)

1 square nautical mi Ie = 3.43 km2; 1 fathom = 1.83 m

Table 4. Surface area of the Phi lippine shelf, by depth range
and area (metric units).

Area

(km2) 0-9.9 10-19.9 20-49.9 50-99.9 100-200 TOTAL

A 1150 950 1150 1950 2900 8;00

B 900 600 1000 1300 1000 4800

C 400 550 1150 1100 1500 4700

D 2400 1800 8400 12800 4600 30000

E 1000 1000 4600 5800 4600 17000

F 650 650 1200 2000 1000 5500

G 1000 1100 2300 3850 850 9100

H 2900 3200 9000 15800 11900 42800

I 3000 3500 13500 20000 15000 55000

J 6600 6300 12650 10000 13250 48800

TOTAL 20000 19650 54950 74600 56600 225800



103km2) are in the 100-200 m depth range. Note that no
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differentiation was made for bottom types (i.e. trawlable and

untrawlable or rough grounds were not treated separately). .In the

Philippines, rough or rocky bottoms generally imply coral reef and

their associated fish communities which: (i) overall have biomass

similar to soft bottom communities, and; (ii) have experienced,

durin g the period con sidered here, a declin e similar to that of soft

bottom communities. Hence, although the data analyzed here strictly

pertains only to the trawlable part of the Philippine shelf, it is

assumed that these data reflect the trends displayed by both fish

communities (soft and hard bottom).

The number of trawl hauls from which clf data were extracted

for purposes of the study are given in Table 5. The distribution of

the. trawl hauls are given by area, depth range, and year that the

haul was made. The greatest number of hauls was available for Area A

(Hest Can tral Luzon) for which over 4U3 independent trawl hauls were

culled from BFAH files and existing literature. The total number of

hauls available for the other areas, are, in descending order: Area

D (Cen tral Pacific) 276; Area J (Philippine Inland Seas) - 189 (+);

Area H (Southeastern Sulu Sea) - 108(+); Area G (Southwest Mindanao)

- 100; Area B (l'Jorthwest Luzon) - 55; Area I (Palawan) - 52, and;

50-99.9 m with 170 (+) hauls. The resulting estimates of DI
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Area :E (Eastern Visayas) - 16. No data were available for Area C

(Northeast Luzon) and Area F (Eastern Mindanao). The distribution of

the hauls by depth range are as follows: 0-99.9 with 242 hauls;

10-19.9 m with 305 (+) hauls; 2U-4!:J.~ m with 4!i2 (+) hauls, and;
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Tble 5: Number of Valid Trawl Haulsa) (by Area, Year, and Depth
Range) Available for Standing Stock Estimaion.

AREA YEAR 0-9.9 10-19.9 20-49.9 50-99.9 .!QI&

A ' 47 - - 5 9
'57 - - +
'58 - - +
'59 - - +
'61 - - +

" '62 - - +
, 70 81 92 113
'74 - 40 17
'77 - - 3
, 79 10 ..5 +
'80 12 4 12 ;.
ST 103 141 150(+) 9 403(+)

B ' 49 - - 38 5
'79 8
'81 - - 4
ST 8 - 42 5 12-

0 ' 48 - 5 3 5
'57 86 84 34
, 67 - 2 1 4
'69 - - - 1
'77 2 4
'80 20 10
'81 15
ST 123 105 38 10 276

E '49 - 5 5
'78 - 5 1
ST - 10 6 - .!§.

G '49 - - 17
,67 - - 26 6
'68 - - 35
'69 - - - 16
ST - - 78 22 100

H ' 47 - - 20 18
'67 - 1 5 5
'68 - + 6 6
'69 - 7 4 3
, 70 - - 3 3
'75 - - 9 3
, 76 4
'79 - 7 + +
'80 - 4 + +
ST 4 19(+) 47(+) 38(+) 108 ( + )

, 67 - - 2
'77 - 3 18
, 78 - 1 27
ST - 4 47 1 52

J ' 47 - - + +
'67 - 1 10 10
'68 - + 12 12
'69 - 7 7 7
, 70 - - 3 3
'74 - - 9 3
'75 - 7 7
'76 4
, 79 - 7 14+ 33+
'80 - 4 12+ 17+

ST 4 26(+) 74(+) 85(+) 189(+)
ALL '47-'81 242 305(+) 482(+) 170(+) 1199(+)

a) the + sign Indicates availability of mean catch per h.:>ur va I ue but not the
number of hauls from which it was estimated.
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(tonnes/km2) based on the number of valid trawl hauls given in

Table 5 are given in Table 6. These are arranged by area, year, and

depth range. The clf, t, c, and h values of the hauls shown in Table

5 were used, with xl and x2 taken as both equal to 0.50.

The apparent densities (tonnes/km2) correspondmg to a low

state /of exploitation of Philippine demersal stocks are given in

Table 7. D' values in the table stem from the exploratory surveys 6f

the H/V T.N. Gilland R/V D.S. Jordan for the following areas and

depthranges (DR): Area A (DR 3 and 4); Area B (DR 3 and 4); Area L

(DR 2,3 and 4); Area E (DR 2 and 3); Area G (DH 3) and; Area H (DR 3
I

frand 4). For Area D (DR 1), Area I (DR 2, 3 and 4) and Area J (DR 3

and 4), D' values from later p&riods were used since these were

higher than apparent densities obtainedby the above 2 vessels. For

all these areas (except C and F), the D' for the depth ranges with

missing values were estimated using the depth-abundance proportio-

nality factors in Figure 3. These are the followin g depth ran ges:

r

Ir

t

Area A (DR 1 and 2); Area B (DR 1 and 2); Area E (DR 1 and 4); Area

G (DR 1, 2 and 4); Area H (DR 1 and 2); Area I (DR 1), and Area J (DR

1 and 2). The apparent densities corresponding to a low state of

exploitationfor Area C was estimatedfrom Area B and D, while those

forArea F were obtained from Area E and G. The D' values summarized

in Table 7 represent the initial values used in the computations,

with (geometric) interpolation between data tor subsequent years

glven in Table 6 to infer values for missing years.

'fhe learning effect (Le. changes in the catchability of a

gl ven gear) is generally quite difficult to quan tify, or even to
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Table 6. Estimates of Apparent Density <tonnes/km2), by Area,
Year and Depth Range, Based on the Number ot Valid
Trawl Hauls.

AREA YEAR 0-9.9 10-19.9 20-49.9 50-99.9

A '47 - - 1.78 1.78
'57 - - 1.14
,58 - - 0.94
'59 - - 0".86
'60 - - 0.78
'61 - - 0.67
,62 - - 0.81
'70 1.46 1.66 1.30
,74 - 1.41 1.40
'77 - - 1.64
,79 0.93 0.97 1.09
80 1.73 0.60 0.81

B ' 49 - - 5.19 3.22
'79 2.40
'81 - - 0.54

0 '48 - 12.48 6.80 2.33
,57 5.47 6.39 7.95
'67 - 3.80 9.39 2.58
'69 - - - 1.30
'77 3.56 3.45
'80 3.62 2.20
'81 2.19

E '49 - 1.06 1.06
'78 - 3.20 3.20

G '49 - - 2.09
'67 - - 2.76 5.23
'68 - - 3.17
'69 - - - 2.85

H '47 - - " "
'67 - " " "
'68 - " " "
'69 - " " "
,70 - - " "
'75 - - " "
,76 "
'79 - " " "
'80 - " " "

'67 - - 8.83
'77 - 6.41 8.11
'78 - 7.07 9.24 1.69

J '47 - - 2.20 2.20
'67 - 0.86 1.82 1.82
'68 - 1.35 2.31 2.31
'69 - 1.83 2.46 2.46
,70 - - 2.11 0.70
'74 - - 1.64 2.18
,75 - 1.83 2.46
'76 0.59
,79 - 2.21 1.44 2.07
'80 - 2.26 3.29 4.05

"I Indicates values Inadvertently misplaced



Table 7. Apparent Densities in Lightly Exploited Stocks (tonnes/km2)

in 1947/48, (data not corrected for "learning", see text).

identify qualitatively given the simultaneous effect of environmental

variability on stock abundance. Philippine fisheries is charac-

terized by several identifiable phases of innovation in trawl design

and use between the period 1947 to 1981 (see Appendix II). T he most

significant of these (i.e. introduction of high opening trawls, etc.)

occurred between the early 60's to the late 70's. Fortunately a

number of hauls are available from the Manila Bay area covering this

period. which reflect the transition to more efficient trawl design.

The D' estimates from these hauls are plotted in Figure 4. and

ret1ects an increase in apparen t density despite con tin uously

increasing fishing effor,t for the perioa 1~t)1 to 1~78 (see Table 1).

Using linear least squares estimation and the period 1978-1981 as

base years. these data were used to obtain minimum estimates of the
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DEPTH RANGE

MEA (1 ) (2) (3) (4)

0-9.9m 10-19.9m 20-49.9m 50-99.9m

aJ aJ
West Central Luzon (A) 1.77 3.94 1.75 1.75

a) a)
Northwest Luzon (B) 4.26 9.47 5.19' 3.22

Northeast Luzon (C) 4.82 10.9 6.03 2.78
b) a) a) a)

Central Pacific Coast (D) 5.37 12.5 6.87 2.34
a) a)

Eastern Visayas (E) 0.48 1.06 1.06 0.40
d)

Eastern Mindanao (F) 0.96 2.14 1.58 0.59
a)

Southwest Mindanao (G) 1.45 3.23 2.09 0.78
a) a)

Southeastern Sulu (H) 1.45 3.23 2.09 0.78
b) b) b)

Palawan (I) 4.03 6.74 8.76 1.69
b) b)

Phi I i.e.E..!...lISeiLjJ) 2.33 4.96 2.20 2.20

Legend:
a)

actual values, 1947/1948
b) actual value, but from later period
c)

Area C: values interpolated between B & 0
d)

Area F: values interpolated between areas E and G



learning factors for the entire Philippine trawl fleet. The

assumptions that such procedure entails were discussed in the

previous section. The linear parameters describing the five DI

values in Figure 4 are as follows: a(y - intercept) = -2.76; b(slope)

= 0.057, and; r2 = 0.983. With the 1978-81 period as base years

(i.e. x3 = 1.00), the standa:r:.dized values of the learning factors

(x3) used for the period under in vestigation are given in Table 8.

The highest value used herein is x3 = 2.55 applied to the period

1947-60.

Table 8. Values of X3 ("learning" factor) for the years
1947 to 1981 (estimated from Figure 4).

The VI values (actual and interpolated) were multiplied by the

X3 value appropriate to the given year to give estimates of D. The

B values for each depth range, area and year were then calculated by

multiplying the D estimates with the corresponding surface areas

given in Table 4. It is realized that the procedure used here (to

which there seem to be no alternative) of interpolating densities
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PERIOD b PERIOD b

1947-60 2.55 1970 1.37

1961 2.35 1971 1.31

1962 2.18 1972 1.25

1963 2.03 1973 \.20

1964 1.90 1974 \ .16

1965 1 .78 \975 1. \1
1966 1.68 1976 1.07

1967 1.59 1977 1.04

1968 1.5\ 1978 1.00

1969 1.44 1979-81 1.00



between years- and adjacent areas might generate, especially at the
I

f
level of a given area depth range, very approximate biomass

estimates. For this reason, no attempt is made to present the B

values by year, area, and depth range at the intermediate levels of

the computations. Rather, all the B values computed' for all areas

and depth ranges (down to 100 m) in every single -year were added up.

This is done to allow whatever errors involved in "filling in II to

(hopefully) cancel each other out.

Figure 5 illustrates the decline of Philippine demersal stocks

inferred from the over 1199 independent trawl hauls used in the study

for the period 1947 to 1981. From a level of about 1. 3 x 10c

tonnes in the late 40 IS, the demersal stocks of the Philip pines

(0-100 m depths) has declined by b9% to about 0.4 x lUti tonnes by

the early BO's. Put another way, the stocks have declined to 31% of

their biomass levels in the late 40 IS. Since the preponderance of

fishing pressure is concentrated in the nearshore traditional fishing

grounds, there is reason to believe that the level of depletion in

these areas are far more acute.

Traditional approaches to fishery yield analysis are of two

basic types, namely: (1) the production models (Schaefer, 1957), and

fisheries theory. i\iloreover, the economic perspectives on fisheries
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(2) the analytic models (Beverton and Holt, 1957; Ricker, 1958). The

production models prescribe biomass levels between 0.4 to 0.5 of the

virgin stock to maximize biological" yield (Gulland, 1983; Pauly,

198Ub) . It appears that the biomass levels of Philippine demersal

stocks are low relative to the limits prescribed by con ven tional
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Fig. 5. Crude Estimate of the Standing Stock oJ Philippine Demersal Fishes (0-100 m) from the late
40's to the early 60's (Phase I) and its acceleration In the late 60's to the early BO's
(Phase II), with rates of decline of 2.2% and 3.0% per year, respectively (based on data from
over 1199 trawl hauls, and interpolations for missing years and areas; Manila Bay "learning
factor" consi dered).
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exploitation prescribe that biomass levels higher than the 0.4-0.5 of

the virgin stock are necessary for maximizing biological yield. The

low levels of the ccuntry's demersal stocks are therefore producing

catch rates considerably lower than optimum, result:in.g :in. the

dissipation of economic benefits. Hence, both from the biological
/'

and economic perspectives, the demersal stocks of the country are

seriously depleted and overfished.

It is hoped that the results of this study will help con v:in.ce

responsible authorities of the extent of depletion of the demersal

resources, the urgency of the need for management measures, and of

the futility of attemps to augment present catches by encourag:in.g

expansion of fishing effort. It is further hoped that the study's

resort to indirect inferences will emphasize the need for greater

efforts to improve the biological input to the fisheries management

process.
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The Phil ipplne marine fisheries sector has consistently

contr I buted the bu I k (i.e. between 80-90%) of the countr y' s tota I

fisheries production since the end of World War II. Statistics from

the BFAR underscore the significance of the sector, reflecting

landings which have increased from 80,000 tonnes in 1946 to 1,290,000

tonnes in 1983, i.e. a sixteen fold increase during the post-war

period. Despite the lack of statistics covering the pre-war period,

it Is quite safe to assume that the marine landings were of similar

importance to the total production at that time.

The prevai I ing consensus, however, among fishery scientists, is

that the magnitude of the landings have largely reached the limits

that could be sustained by the country's fishery resources. Future

increases I n aggregate product i on are expected to come large I y from

aquaculture. With this fact, notwithstanding, we all the more need

to give increased attention to the marine fisheries sector if we are

to maintain the level of production and improve the benefits from the

resources.
There is a need to increase emphasis on the management

dimension in the fisheries decision-making process if the benefits

are to be maximized.

The need for better management has brought us to rea Ii ze the

inadequacy of information for the provision of biological advice in

the management of our fisheries. One of the basic recquisites in

conventional fisheries analysis is a sufficiently long time series of

catch and fishing effort statistics (see Pauly, this vol.). In tt.e

case of the latter, the paucity of data and multiplicity of gears

involved, together with technological changes makes the establ iShment
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of such a series extremely difficult. In the case of catch/landings,

however, it is possible to approximate such time series given the

publ ished aFAR statistics. Such statistics, published since 1952,

provides annual landings for the marine fisheries sector, together

with the contribution of the municipal and commercial components.

Oetal Is on the species/species g~oup comprising the marine commercial

catch were also included since that time. The s a me in for mat ion,

however, in the case of the municipal fisheries began to be available

only since 1976. These statistics, publ isiled annual I y, were IJtiIIzed

to estimate the demersal component (municipal, commercial and tote!!)

of the Philippine marine catch.

The tetal PhilippIne marine catch and Its demersal component

fr~m 1946 to 1983 are given in Appendix table 1.1. The procedure to

which the table was obtained involved the following:

(i) the total, municipal and commercial marine catch/landings

by year (1946-1983) were obtained from the- annual aFAR

statistics described above;

(i I) the catch for individual species/species groups shown in

A P pen d ix tab leI .2, g ive n inth e ann u a I aFAR stat is tic s ,

were summed for each year to obta Inest imates of: (a) the

commercl~1 demersal catch from 1952-1983, and (b) the

municipal demersal catch from 1976 to 1983;

(Iif) the average demersa I component of the mar Ine mun Ic ipa I

catch from 1976 to 1983 (i.e. approximately 30%) was used

to provide estimates of the municipal demersal catch from

1946 to 1975 (i.e. MOj 0.30 x MMi' where MDi Is
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Appendix table 1.1. Phi Ilpplne Morine and Demersal Landings, 1946-1983
(Source: various BFARstatistics, with extrapolations
tor missing years)a).

YEAR

1983

1982

1981

1980

1979

1978

1977

1976

1975

1974

1973

1972

1971

1970

1969

1968

1967

1966

1965

1964

1963

1962

1961

1960

1959

1958

1957

1956

1955

1954

1953

1952

1951

1950

1949

1948

1947

1946

0)

Total

1,290,300

1, 234 , 300

1,204,800

1, 135, 800

1,136,300

1, 192, 700

1,229,000

1,126,900

1,230,300

1,155,200

1,105,200

1,023,500

925,200

892,400

846,200

851,000

682,200

641,600

604,300

540,800

485,300

422,500

.394,100

384 , 500

378,400

.369,000

347,800

355,200

326,200

308,600

272,200

282,000

266,400
194 , 700

213,500

172,000

230,700

79£ 900

MARINE CATCH (tonnes)

Mun I c Ipa I ICOmnercl a I-

771,000 519,300

708,000 526,300

710,000 494,800

647,300 488,500

635,500 500,800

686,900 505,800
710,800 518,200

618,700 508,200

731,700 498,600

684,500 470,700

639,800 465,400

598,700 424,800

542,900 382,300

510,500 381,900

477,500 368,700

444,200 406,800

351,200 330,900

326,700 314,900

303,900 300,400

282,700 258,100

276,600 208,700

272,500 150,000

268,400 125,600

264,500 120,000

260,600 177,800

257,200 111,900

253,800 94,000

248,500 106,700
219,000 107,200

205,400 103,200
199,300 72,900

208,700 73,300

197,400 69,000

146,800 47,900

158,700 54,800

130 , 000 42, 000

167,600 63,000

64,000 15,900

DEMERSALCATCH (tonnes)b)

Total I Municipal IComnerctal
379,200 264,800 114,300

343,800 236,300' 107,500

354,300 233,600 120,700

326,300 186,700 139,671

343,300 188,900 154,400

350,400 195,400 155,100
344,700 188,300 156,300

366,800 197,400 169,400

(415,900) (225,100) 190,800

(368,400) (210,552) 157,836

(333,500) (196,801) 136,704

(325,900) (184,200) 141,700

(278,500) (167,000) 111,500

(272,100) (157,000) 115,000

(269,200) <146,900) 122,300

(314,700) (136,600) 178,100

(234,900) (108,000) 126,900

(213,300) (100,500) 112,800

(198,200) (93,500) 104,800

(191,300) (87,000) 104,400

(170,900) (85,100) 85,800

(151,000) (83,800) 67,200

(147,600) (82,600) 65,000

(153,200) (81,400) 71,800

(150,100) (80,200) 70,000

(142,200) (79,100) 63,100

(142,800) (78,100) 64,700

(142,300) (76,400) 65,800

(127,200) (67,400) 59,800

(121,900) (63,200) 58,700

(101,000) (61,300) 39,700

(101,300) (64,200) 37,100

(94,500) (60,700) (33,800)
(67,682) (45,200) (22,500)

(73,800) (48,800) (25,000)

(58,500) (40,000) (18,500)

(78,000) (51,600) (26,500)

( 26, 100) ( 1Q .700) ( 6 .400 )

Excludes production from Inland tisheries and aquaculture, as wel I as
landings of seaweeds, abalones and invertdbrates OTher than cephalopods,
shrimp5 and lobsters (see Appendix tClble 1.2).

Values in parenthesisare based on extrapolationsas discussed in the text
of Appendix I.

b)
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Appendix table 1.2. List of species/species groups (as used in
BFAR statistics) categorized as demersal to
derive demersal landings estimates given
in Appendix table 1.1.

Species / Species Group

F Iatf ish

Sea catf ish

Eels
Groupers
Sea bass
Snappers
Threadf In bream

Whiting
Perch let

Surgeon fish
Wrasses/parrot fish
SI ipmouths
M:>jarra
Goatf ish
Goby
Moonfish
S Ick Ie fish
Flathead
Spade fish
Rudder fish
Croak er
Red Sea harder
Porgy
Lactarids

Species / Species Group

Therapon, grunts

Red bu II seye

Butterf Iy fish
Threadfin (mamali)
Sergeant fish
Leaffish
Shar ks, skates, ra ys
Pufterf i sh

Tri gger fish
LIzard fish

Archer fish
Siganids
Scolopsld
Maco Ior
Si Iver bar
Amber fish
Si Iver perch
Cutlass fish
Crabs
Lobsters
Shrl mps/p rawns
Squids, cuttlefish
Octopus

the municipal demersal catch estimate for year i and

MMj Is the marine municipal catch for year from BFAR

statistics);

(Iv) the linear trend of increase In the commercial demersal

catch from 1952-1956 was proJocted backward to give yearly

estimates for the period 1946-1951; and

( v) the municipal demersal arid commercial catchdemersal

estimates for each year were then summed to give an

estimate of the total demersal catch for that year.
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It Is acknowledged that the choice of species/species groups

categorized as demersal in Appendix table 1.2 involves some degree of

subjectivity in certain cases. It should be stressed that the manner

to which these species/species groups were classified, ,into either

demersal or pelagic, is more operational/technological rather than

e co log Ic a I (i. e. w he the r the s pee ie s / s pee ie s g r 0 u pis mo rea bun d ant

in th.e catch of demersal (e.g. trawl) or of pelagic (e.g. bagnet,

purse seine> gears.

86

.----.



APPEND IX II

MAJOR EVENTS MITH IMPACT ON THE

TRAML FISHERIES OF THE PHiliPPINES
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CX:I
CX:I

PHI:...IPPINE THAWL FISHERIES

DATE SOJRCEEVENTS, FACTS AND RELATED INFORMATION

1370 Montalban (1957)

1839-1952

1900

After 1900

1900-1918

.-.....------.---.

Trawl was first introduced in England, then finds acceptance
in many other countries

Early oceanographic research and work done by deep-sea
expeditions In the Phil ipplnes contributed greatly to the
knowledge of the area. These were made by:

1839-1843 - H.M.S. "Erebus and Terror"; The Danish "Galathea"
expedition (1845-1847) made collection of Oceanographic data in
Manila Bay, Dinagat and Surlgao;

1875 - H.M.S. "Challenger" (1872-1876), collected data on
Phi Ilpplne Deep seas and animal life;

1907-1909 - The U.S. Fisheries Steamer "Albatross", made the
earl iest extensive survey of sea I ife in the island;

1907-1912 - The German survey vessel "Planet";

1927 - The German cruiser "Emden";

1929 - The Danish research vessel R.S.S. "Dana I I";

1929 - The Dutch "Snell Ius" expedition;

1945 - The U.S. Naval vessel "Cape Johnson"

1947-1950 - The U.S. M/V "Spenser F. Baird",
exploration of Phil ipl'lne and adjacent
oceanograph Ic stat Ions over an area more than
nautical miles.

an extensive
seas, 1,100
80,000 square

1951-1952 - The Danish deep-sea "Galathea" expedition; trawled
the Phil ipplne Deep.

Beam trawl Is Introduced by the Japanese using sail craft
pulling one or more small nets.

Introduction of beam trawl In the Phi Ilppines by the Japanese.

Though the Japanese began fishing with small beam trawl
(Utase) only after WWI, they brought modified form of this
gear as early as 1900 to the Phi Ilppines.

The trawl fishery gradually develops from sal ling sampans
towing two to three beam trawl (utase) nets.

Fishing techniques employed are crude and traditional, the
industry is a smal I unimportant segment In the overal I economy.

The Japanese gradually dominate the fishing Industry, 1110no-
pol Ize a large segment and Introduce a number of Innovations.

Tlews (1958);
Ronquillo (1959)

Rasa Ian (1952)

\

Montalban (1957)

Umall (1932);
Warfel and Manacop (1950)

Manacop (1952)

Martin and Warfel (1951)

Mart Inand Warfe I <1951>

-- -'-'. . .' ..- - ......- '-".~..-" ----



PHiliPPINE TRAWL FISHERIES

DATE SOORCEEVENTS, FACTS AND RELATED INFORMATION

1907-1909

1909

1909

After WWI

1920

1932

1936

1940

1940

1942-1945

Pre-Japanese
Regime

Pre-and

during
Japanese

Occupation

1945

1945

1945-1946

cc
\0

The U.S. Fisheries Steamer "Albatross", made the earl iest
extensive survey of sea life in thd island;

An English steam otter trawl explores trawable grounds from
Manila to Vlsayas but discontinues after nine months, on
account that production was not enough to sustaIn the
operation.

Alvin Seale, a U.S. scientist, recommends trawl fishing as a
profitable venture for catching Phi ippine fishes such as
groupers, etc.

The Japanese gradually dominate the fishing industry, mono-
pol ize a large segment and introduce a number of innovations.

Beam traw Is, us ing power vesse Is and Iarger nets, became the

dominant fishing gear used In the Phi Ipplnes for catching

demersal species.

Sall-driven beam trawls are mechanized allowing the use of
Iar ger nets.

Seventy power-propelled sampans operate as far as Lingayen
Gulf, Ragay and Negros.

73 Beam trawlers operate In Manila Bay.

The forerunner of the Philippine Bureou of Fisheries conducts
experiments with the otter trawl for a short time.

PromulgatIon of Administrative Order No. 20, closing
Miguel Bay to trawl fishing from May 1 to October 31
year, but not rigidly enforced.

The Japanese, during World War II, used otter trawls
paranzella (bulI trawling) in the Phi Ilppine islands.

San

each

and

Umall (1950) stated that "several Japanese fishermen operated
twin-trawlingand otter trawling In the Phi Iipplnes".

(Enclna citing Umoll 1950) Several Japanese fishermen operate
twin-trawl and otter trawl In the Phi lippines.

Trawling is resumed by Filipino fishermen using utase.

One-boat trawl ing gains popularity among local fishermen.

Catching demersal stocks of fish using trawls In corrvncrclal
quantity became popular during I iberation period.

Warfel and Manacop (1950);

Rosalan (1952)

Seale (1909)

Martin and Warfel (1951)

Rasa Ian (1952)

Warfel and Manacop (1950)

Umal i (1932)

Manacop (1936)

Worfel and Manacop (1950)

Manta Iban (1957)

Warfel and Manacop (1950)

Enclna (1971)

Enclna (1971)

Warfel and Manacop (1950)

Enclna (1971)

De Jesus and Monlullt (1973)
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PHILIPPINE TRAWL fiSHERIES

DATE

1946 Apr 30

1946

1947

1947

1947

1947 Mar 14

1947

1947

1947 Aug 17

1947 Sept.
to

1949 July

1947 Sept
to

1949 July

1947

1947

-. --. -.---

EVENTS, FACTS AND RELATED INFORMATION

u.S. Congress passes the Phi I ippine Rehabi I itation Act.

A private company under the technical management of the Phi lip-
pine Bureau of Fisheries and the U.S. Fish and Wildlife Service
introduces the stern-set otter trawl of West Coast, USA.

Introduction of otter board, replacing the old b~am, to open
trawl nets marks the birth of the "meztizo type".

Four-sided otter trawl net (a modification of the "Pacific"
type) is introduced in the Phi lippines, then adopted by
operators in Negros, Iloi 10, Samar and Pangasinan.

Four-sided trawl net has wider mouth opening and is about five
times longer than the Florida type; less netting needEod in
construction than for the "meztizo" type.

Establ ishment of the PhIl ippine Fishery Program in Mani la by
U.S. Mission under Phi Ilppine Rehabi litation Act.

Creation of the Phi lippine Bureau of Fisheries.

Reintroduction of otter trawl.

,Arrival of R/V "Theodore N. Gill" and R/V "Spencer F. Baird" in
ManII a Harbor.

The Bureau of Fisheries with the C:!sslstance of the American
Fishery Mission of the U.S. Fish and Wildlife Service, con-
ducts extensive surveys throughout the Phi lippines to
estimate potential yields.

The Phi I ipplne Fishery Program of the United States Fish and
Wildlife Service conducts extensive exploratory fishing
throughout the Phil ippine Archipelago, (24 fishing grounds)
demonstrations of gears, and studies of some biological
factors to extend fishing effort to new grounds, and Improve
the efficiency of existing practices.

An operator rigs an otter trawl whIch fished Manila Bay, Ragay
Gulf and Vlsayan Waters.

Introduction of "western type" otter trawl during this year
leads to the development of the dug-out trawl. This Is a de-
cided improvement over the traditional gears such as the
manually operated push nets (sakag) and the mechanized fish-
ing gear "pandi I is", that catch pelagic species (mostly an-
chovies).

"Dug-out" traw I' s adopt Ion and deve lopment were enhanced by:

1. The decline In catches of smal I-scale fishermen using
manually operated traditional gears. e.g. (scissor net
etc.)

SaJRCE

Martin and Warfel (1951)

Manacop and Laron (1952-1953)

De Jesus and Maniullt (1973)

Warfel and Manacop (1950)

Warfel and Manacop (1950)

t-lartin and Warfel (1951)

Martin and Warfel (1951)

Resalan (1957)

U.S. Fish and Wildlife Service
( 1949)

Martin and Warfel (1951)

Warfel and Manacop (1950)

Warfel and Manacop (1950)

Warfel and Manacop (1950)

Manacop and Laron (1956)
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etc. ) - -. . . -...... ~CUI::', t1.g. ISCissor net
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EVENTS, FACTS AND RELATED INFORMATION

2. Complete banning of "padlllls", II mechllnlzed fishing gear
used to catch pelagic species becaus& of the use of
explosives as an accessory.

3. The existence of an established conwnerclal otter trawl
fishery.

4. Low Initial capital.
5. Simplicity of operation.

Mani la Bay trawling stud.les show standing stock Is at only
4 kg/hll (I.e. 0.4 tonnes/km2).

Stern-set otter trawl Is adopted comrnerclllily and replaces the
old beam trawl.

About 100 trawl units In active operation.

Others adopted the otter traw I and new vesse Is were
constructed exclusively for otter trawl fishing.

Purchase and shipping of a corrmerclal vessel, the "David
Starr Jordan" by the U.S. Fish and Wildlife Service.

Otter trawl started in Negros and
of 3-5 vessels rigged In Mani la
Fisheries Corrmlssion.

110110 after Introduction
Bay by the Phi lipplnes

PHILIPPINE TRAWL FISHERIES

DATE SaJRCE

1950

1950-1951
\0
....

Introduction of otter trawling In the Vlsayan Sea.

Gradulltes of the Philippine Institute of Fisheries Technology
are employed by Vlsayan Investors stllrtlng new ventures;
increllses the trawling fleets In Negros IInd 110110 IInd
contributes much In the mechanization of trawl operations.

In Negros and 110110, r Igg Ing for the stern-set otter
trawler, using U.S. made diesel engines, 100 h.p. Deutz, 200
h.p. Lovlme and Caterpillar 120-150 h.p., with sizes roughly
from 39 feet to 75 feet (14.4 to 81 .13 tons gross) ar-e popu-
lar llmong the operators. Towlines are made of Manila rope (1
1/4" - 1 5/8" diameter!. Uses varied designs of otter boards
from Louisillna to Eastern type to locally designed boards.

Observed catch per vessel per dllY and fl shlng: (1 box = 30
kilos) ,

1949
1950
1951
1952

60-100
40-080
35-060
25-050

boxes
boxes
boxes
boxes

Catches show gradual decline in size of fish caught.

"MedIurn size traw Is of ManII a Bay, Southwestern Samar and
Ragay GuI f were su f fer Ing some setbacks on account 0 f
decre<'lslng c<'ltchos brought <'Ibout by the ovor<'lll oxponslon of
the trawling fleet."

U.S. Fish <'Ind Wildlife Service
( 1949)

Manacop and Laren (1952-1953)

Manacop and Laron (1952-1953)

Warfel and Manacop (1950)

U.S. Fish and Wildlife Service
( 1949)

Mana,=op (1953)

U.S. Fish and Wildlife Service.
( 1949)
Manacop and Laron (1952-1953)

Manacop and Laron (1952-1953)

Manacop and Laren (1952-1953)

Manacop and Laron (1952-1953)

Manllcop and Laren (1952-1953)

1947

1948

1948

1948

1948 July

1948

1949

1949-1950
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PHI,-II"PINE TRAV:LFISHERI!:.S

DATE SOORCEEVENTS, FACTS AND RELATED INFDRMAllON

1950-1951 Manacop and Laron (1952-1953)

1950-1951

1950

1951 Ju IY 6

1952

1952

1953

1953

1955

-. ~--_.

". . operation of the combination basnigan-trClwler lad to the
opening of the trawl ing arells of Malampaya Sound, Bacult and
Imunian Bay." "

During the fishing season, in Visayan" Sea Area, there was a
sudden f a II of the sard Ine fishery, 50% of bllsn Ig lInd SlipIao
fleets moved to Northern Palllwlln.

Status of trllwl Industry: "1) Trawl Industry ranks first among
the nlltional fisheries, with aggregate Investment of P10
million, producing 34.2% of entire commercial catch; fishing
Is confined for the last three decades (1920-1950) within
forty (40) fathcm line. 2) During last five years, gredual
dec line of fishery on account of over-expans ion of fleet with
limited trawling grounds. 3) In certain areas, Manila Bay, SW
Samar and Ragay Gulf, condition reached a point close to
I commercIa I ext inct Ion 1 where fish ing vesse I can no longer
operate with a f a Ir prof It." Some operator s diverted traw Is
to basnlg, fish carriers, cargo, etc.; others sold or offered
for sa Ie.

Scientific mission of "Galathea" to Mindanao deep, used
trench tr awI IInd proved that II v Ing organ Isms ex Ist in deep
seas, down to 10,000 - 10,462 meters deep.

The trawl industry produced
total commercial catch.

30~ of18,000 tonnes,

Trawl reached Its peak of 234 operating units. This started
to decline on account of overfishlng in many trawling
grounds. Mc:myotter trawls were converted to basnlgl'ln,
carrier boats and tow bOllts.

The recently developed besnlgen-otter trawler enables a ves-
sel to fish for pelagic species when conditions are favorable
and to trawl the sea bottom for submerged species when pela-
gic fishing cannot be pursued.

Problems and trends during this time include: I) Illegal
fishing (e.g. blast fishing, use of obnoxious substances);
2) employment of destructive geer (e.g. fine meshed nets,
etc.); 3) mechan Izat Ion of subs istence fish Ing, use of light
engine; 4) need for revision of obsolete lews; 5) leck of
shore faci Iitles, and; 6) inedequate fishIng supplies.

On economic stetus: "Havlng reached the point of diminishing
return end even beyond, Philippine trawl operators lire In
state of dilemma". Manacop proposes extensive fishing
(oceanic trawling) as a solution, where the South China Sea
offers a more viable alternative (500 kg/h).

325 commercial trawlers harvested 43,422 tonnes, about 45% of
the commercial clltch for the entire PhIlippines.

In Man' la Bay, 54 operating trawls landed 7,272 tonnes.

Manecop (1953)

Megle, et &., (1953)

Manacop and Leron (1952-1953)

Mllnacop and LlIron (1952-1953)

VII ladolld and Bunag (1953)

Manacop (1953)

Montalblln (1957)

Montalbon (1957)
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Montalban (1957)

PHILIPPINE TRAWLFISHERIES

DATE SOJRCEEVENTS, FACTS AND RELATED INFORMATION

1955

1955

1955-1957

1956

1957

1957 March

1957 June

1957

1957

1957

1957

1958-1959

1958

301 trawlers landed about 43,155 tonnes.

301 trawlers I~nded catch of about 43,000 tonnes.

AI I-out government campaign against blast fishing.

About 500 units of a "dug-out" bancas using small otter trawls
are In active operation in Mani la Bay and which are also
Introduced to other parts of the Phi lipplne ArchIpelago.

Fishing concentrated in ~aters near to shore: signs of
over-fishing evident.

In Manila Bay, when trawlers cannot go out fishing, fish cost
rises by 100~ in market.

Tho most important cause of fish cepletlon In Vlsayan Is the
rampant and wanton use of explosives in the area.

Fishing activities are concentrated in waters near to the shore
which are now showing signs of over-exploitation.

A controversy arose with the corrrnercial trawl fishery being
blamed for dep Iet Ing the resources; th Is prompted the Bureau
of Fisheries to conduct intensIve biological studies in Manila
Bay, San Miguel Bay and Dasol Bay. Ronquillo's opinIon Is that
"while depletion does not exist at the moment, a continuation
of Intensive studies should be made".

The newly developed "Baby trawl" fisheries operates between 2-5
fms., using fine-meshed net, catching young fishes. Accepted
Increasing mesh sizes to two inches as a conservation measure.

The Bureau of Fisheries, with the assistance of Dr. K. Tlews
of UNTAB,starts a program of evaluating the trawl fishery to
determine its condition.

Introduction of twin-engine to the trawlers of Manila Bay;
widely accepted by 1960 throughout the Phi I Ipplnes.

In Manila Bay, inaccesslbi I Ity of older (mature) demersal
fish (because of limited fishing ground and migration) led to
a self-regulating factor in the conservation of the fish
stock.

Introduction of twIn-engine trawl to increase towing speed to
catch fast-swimming fish.

Continued modification of trawl nets to obtain higher vertical
openings.

Wide acceptance of twin-engines using 225 hp Graymarine engine
Increasing dragging speed nnd catching moro polagic species.

Rasa Ian (1957)

Bunag (1957); unpublished

Ronquillo (1958)

Manacop and Laran (1956)

Rasa Ian (1957>

Montalban (1957>

Bunag (1957); unpubl ished
manuscript.

Bunag (1957); unpublished
manuscript.

Ronquillo (1958)

Ronquillo (1958);
Tlews (1958)

Ronquillo et at. (1962);
unpubllshedlmonusclpt

Ronquillo et al. (1962);
unpubllshedlmanusclpt

Ronquillo (1958)

De Jesus and Manlullt (1973)

De Jesus and Manlulit (1973)

De Jesus and Manlulit (1973)

1958

1958

\.0
1960

w



PHI~IPPll\l -:-aAI'ILFISHEkli:.S

EVEIHS, FACTS AND RELATED INFffiMAT 1011 SOURCE

1970-1971

1970

1970 Nov.
to

1971 Feb.

1971 July
to

August

1971

1972 Jan 4

In ~'ani la Bay, boat owners noted a decreasing anount of catch
per unit effort. Use of the "meztlzo" type trawl net and
twin-engine \\'as introduced and gained wide acceptance.

Mr. Einarsen of FAO Introduces the Norwegian and the German
type of trawl. Both were adopted by the Ministry.

About 600 trawl boats operates In Philippine waters.

Two-boat trawling Is revived; 5 units owned by 3 fishing
companies In operation.

Introduction of plastic roller bobbins and oval boards rigged
to bottom trawl in the Phi Ilppines. Trials were conducted in
As I d GuI f by F/B "Mahar I I ka de VI sayas" owned by Bermont
Fishing Corporation with the assistance from PCF-UNDP program.

Development In the construction of German high-opening trawl
nets with Iarge meshes at the nouth geared not on I y to catch
pelagic species but also anchovies.

Generally, the demersal fish stocks In Manila Bay (e.g.
Sclaenldae, Nemlpterldae, Lelognathldae and Muilidae) have
greatly changed in composition and diminished considerably in

'volume.

Trl~1 operation In Manila Bayuslng a German high-opening net
(Herman Engel type) were undertaken with the supervision of two
technician from BFAR and UNDP-FAO program. This results in
Increased dragging speed of 3.5-4 knots and Increased catching
efficiency.

Deep Sea Fishing Demonstration Division renders technical
assistance to the Negros Fishing Industries Company (NEFINCO)
on Cadiz City, Ncgros Occ.; converted all the box-type trawl
nets Into otter boards which resulted into Increase In towing
speed from 2.5 to 3.5 knots; extended operation up to 80-100
fathoms deep, and 35% Increase of average catch.

Kvaran estimated the Philippines demersal stock potential to
be 600,000 - 800,000 tonnes.

Resolution No. 24 of Sorsogon Provincial Board was approved to
entreat the Pres Ident of the PhII i pp I nes to dec I are Sorsogon
Bay and Magallanes waters as a conservation area, banning
trawls and other apparently destructive fishing methods.

Ronquillo et al. (1962);
unpubllshedlmemusclpt

Ronquillo et ~. (1962);
unpublished manusclpt

De Jesus and Manlullt (1973)

Enclna (1971>

De Jesus and Manlullt (1973)

Enclna (1971)

Enclna (1971)

De Jesus (1976)

Anon. (1971); unpublished
manuscript

Kvaran (1971)

Ordonez et ~. (1975)

1.0

-

DATE
-
1960

1966

1967

1967

1969
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PHILIPPINE TRAWL FISHERIES

DATE SaJRCEEVENTS, FACTS AND RELATED INFORMATION

1972 Aprl I Ordonez et ~. (1975)

1974

1974 Jan

to Apr I I

1974 Jan
to Apr I I

1974 July to
September
1975 October

1978 June 11

~

BFAR team of biologist conducted a hydro-biological and
fisheries survey in Sorsogon Bay In response to Resolutions of
Sor sogon Prov I nc I a I Board; gathered base I I ne Info. for
eva I uat Ion of the resources. They stressed the need for a
cont I nuous spat lo-tempora I study on the dynamics of the bay
fisher I es .
The BFAR launches a soclo-economlc and biological survey for
the 15 areas proposed as fish nurseries/reservation: Manila
Bay, Cavite side; Pangul I Bay, Misamis Occ. and Lanao; Sorsogon
Bay, Sorsogon; San Miguel Bay, Carn, Sur; Bantayan Island, Cebu;
Li ngayen GuIf, Pangas i nan; San Pedro Bay, Leyte; As I d GuIf,
Masbate; Pol I 110 Island, Quezon; Puerto Galera, Oriental tal
Mlndoro.

Deep-sea bottom tra'jjl. ECho-survey and test-fishing In deep
portions of the continental shelf of Palawan Is., Bohol, Ley-
te Gulf, Lagonoy Gulf and Albay Gulf on board M/V "Albacore";
found few short strips of smooth or rol ling grounds; Irregular
bottom topography; no substantial number of fish concentrations
registered in echograms. Indicates bottom trawling operation
is economically unfeasible.

In Palawan, only 20% of surveyed ground Is suitable for
trawling. 26% fishing tracks showed fish echoes, 58% for the
trawlable tracks.

Bohol, 61% considered suitable. for trawling, 30% of tracks
showed traces of fish concentra t Ions.

Leyte GuIf, of 9 tracks on I y one I s cons I dered su I tab Ie fer
trawling.

Lagonoy Gul f, none of 6 tracks Indicate suitable trawling
ground.

Soclo-economlc 'and hydro-biological surveys conducted In
Maqueda Bay, Vii lareal Bay and Zumarraga Channel for the
proposed fish nursery/reservations.

Experimental trawling showed small amount of fish sometimes
none at a I I .
PO No. 1599 estab I I shes the EEZ of the PhII I pp I nes.

Legasto et ~. (1975)

Aprleto and Patolot (1976)

Aprleto and Patolot (1976)

Aprleto and Patolot (1976)

Aprleto and Patolot (1976)

Aprleto and Patolot (1976)

Legasto ~~. (1975)

Ronquillo (1985):
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D,A.TE EVENTS, FA~TS AND RELATED INrORMlIllON SOJRCE

1980 ManIla Bay medium trawlers, banca type (6-12 gt) numbers 45B
units. The I~rge launch type trawlers,. because of size, high
fuel cost and poor catches, have stopped operation In Manila
Bay and moved outside the bay and other areas.

There has been a change In the stocks of Manila Bay shown In
the catches of medium trawls; shrimps 20-50%, squid 15-42%,
crabs, tlsn and sea mantis account for the rest.

Present regulatory measures on trawl fisheries of Manila Bay;

1. PO 1015 - No person shall operate trawls In waters seven
fathoms deep or less, provided that baby trawls using
fish Ing boats of three (3) gross tons or less may operate
In areas by existing municipal ordinance duly approved by
the Secretary of Natural Resources.

It is pro v Ided further that the Pres Ident of the PhIII p-
pines may, upon recommendation of the Secretary of Natural
Resources ban the operation of trawls In waters within a
distance of seven (7) kilometers (3.78 nautical miles) from
the shoreline If publ ic Interest so requires.

,2. FAO '<0-4 - Regulation of Mesh Size - Two centimeters
stretched - exceptions are padas, bangus fry, glass eels,
elvers, banak fry, alamang, tabios, slnarapan, di lis,
dulong, hlpon, tagunton, snails.

3. FAD 99 - Prohibition of commercial trawlers within
twenty-five (25) fathom zone.

1980's Two types of trawlers are operating In Mani la Bay: medium
trawlers (4-15 GT, 235 hp) and baby trawlers « 3 GT, 16 ff»

1980 Generally, only a small percentage of fish groups are con-
s Idared "trash" fish because of widar . accept ance of small
f Ishes and var lous Invertebrates as food by the peep Ie, and
considerable decrease In the stock of most of the large
dermersal fishes.

1981 PD No. 1015 - The President of the Philippines may. upon
reconmendation of the Secretary of Natural Resources, ban the
operation of commercial trawls on waters within a distance of 7
ki lometers (or 3.78 n.m.) from the shoreline If public Interest
so requ Ires or the eco logy of the mar Ine resources may be
Impaired. Subsequently adopted nationwide.

Ronquillo (1985);
unpublished manuscript

Ronquillo (1985);
unpublished manuscript

Ronquillo, I.A. (1985);
unpublished manusclp!

Gonzales (1981);
unpublished manuscript




