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COMMERCIAL TRAWLING IN THE PHILIPPINES®

ELEVEN PLATES AND TWENTY-FOUR TEXT FIGURES

INTRODUCTION

During the last three decades a trawl fishery of some mag-

nitude was developed in the Philippines.

This development was

most significant during the postliberation period when the
demand for fresh fish was great and the fishing business as a
whole was enjoying an unprecedented boom.
period improvements of the trawl gear and vessel equipment
Noteworthy among these improvements was the
successful introduction and commercial adoption of the stern-
set otter trawl from the Gulf and West Coasts of the United
- States.

TapLe 1.—Landing in kilograms by commercial trawlers in the Philippines.

were made.

During the same

Species 1953 1952 1951 1950 1049
Moakers: ... ... ._i.. 1,517,211 | 1,226,912 963,285 | 1,658,058 853,981
e oo T 535,872 241,779 285,525 | 1,070,811 1,547,841
Eublasg fsh._ .- ... 52, 764 35,574 39,030 64,584 80,364
R E AR 48 29,589 28,676 38,322 109,748
iieard fish: .- - s 694 312 2,147,407 | 2,440,764 | 1,869,696 1,280,972
v NS N 00 ) 0 S R e e s T [ Al T 266, 86!
emipterid - .- - 2 022 .768 | 1,456,836 | 1,872,311 | 2,676,009 1,868,080
RO e 1,618,371 | 1,311,875 | 1,149,830 | 1,092,996 1,334,346
i s ol , 758 16,143 9,092 1,674 376,746
* Slipmouths .. ... _......| 12,871,181 | 11,148,732 | 10,426,006 | 8,804,000 4,480,364
3 ml;ceuaneous___ 6,582 326,253 15,574 242,790 2,634,462
4 Total ... .. .__._| 21,758,762 | 17,840,690 | 17,540,093 | 17,528,844 | 15,233,773

I Species 1948 1947 1946 1940
TR A S s S RN o 2 328,939 354,777 758,667 189,902
L R I SO R 3,053,080 Jads Sl 448,191 59,861
~Cu i ety AR S S O 197,721 TR G PR CSTN 3,460
runts__.._._ S R e i 2 Foo-ofg | ol e Voot T aOE S 2,300
RS Ak - ... _.___-__.| 1,878,043 809,844 564,507 1,211,224
Mojarras 06,080 | 1,102,854 286,536 15,197
1,166,322 | 1,231,287 461,805 1,805,156
Shrimps 996,015 | 1,913,907 231,055 785,818
837,718 IBAR | e S e SR
4,988,865 | 8,232,497 | 1,794,867 2,844,191
235,590 69,828 8,707 59,1387
___________________________ 12,269,546 | 9,992,436 | 4,894,335 7,076,246

80230——3

. ‘__:"‘fl?ortions of this paper were submitted during the Indo-Pacific Fisheries
- Conference held in Madras, India, on February 16-28, 1951.
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Program throughout the Philippines. Through these activities,
the otter trawl became more popularly known and its advantages
were recognized so that in 1948 it was finally adopted by the com-
mercial trawl fishery.

COMMERCIAL TRAWLING

TRAWLING GROUNDS

The combined existing trawling grounds of the Philippines—
Manila Bay, Lingayen Gulf, off Nasugbu, Ragay Gulf, Tayabas
Bay, San Miguel Bay, southwestern Samar, Carigara Bay,
‘Guimaras Strait, Western Visayan Sea, Northern Capiz, and

Panguil Bay—have an approximate trawlable area of about §|

4,783 square miles with an average depth of abeut 15 fathoms

(Table 3). The bottom topography of these grounds is gen-

erally smooth, muddy to sandy with some scattered rough

shoals. Most of these coastal areas seem to be regularly

enriched by terrestrial nutrients brought by washings from
the adjacent islands. Actually, the major trawling grounds
are located around Luzon and the Visayan Islands, where a

fairly wide coastal shelf is available (fig. 1). Recent explora-

tions conducted by the joint auspices of the U. S. Fish and
Wildfire Rehabilitation Program and the Philippine Bureau
“of Fisheries (1947-1949) as reported by Warfel and Manacop
(1950) showed some 6,000 square miles of other possible

trawling areas within the 40-fathom line. These areas are the

West Coast of Bataan Peninsula, Mangarin Bay, Burias Pass,
Alabat Sound including Lopez Bay, Lamon Bay, Sibuguey Bay,
N. E. Camarines Sound, Sisiran Bay, Tabaco Bay, Samar Sea,
Leyte Gulf and north and northeast of Taganak Island (north
of Borneo). With the exception of Lopez Bay, Sisiran Bay,
and Sibuguey Bay, most of these areas indicated relatively
low productivity as compared with the existing trawling areas.
Moreover, the nature of the bottom was found generally rocky
or filled with sunken debris of the last war to sustain any

extensive commercial trawling operations. Even deep-water

trawling beyond the 40-fathom line to 100 fathoms showed

apparent negative results for any extensive commercial opera-

tions. The amount of marketable fish seems to decrease as

the depth increases, rendering operation unprofitable for any

commercial venture (Warfel and Manacop, 1950).
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| intensive trawling activity here.
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‘ ~ On the whole the insular and tropical nature of _Phjlippine
 trawling grounds are limiting factors in either extensive or
As a rule, Philippine waters

~ are not overly rich in fish to withstand any prolonged operation

| with the use of expensive trawling equipment comparable to

- those employed in the temperate trawling grounds.
" From small to medium combination fishing vessels (5 to 30

A tons gross) suited for both pelagic and demersal fishing would
| be the type adaptable to Philippine fisheries.

5 The coastal and
~ inshore trawl fishery will continue to be the mainstay of the
1--‘";commercial ground fisheries provided it is properly managed

‘and regulated. Plans for offshore trawling in the continental
~ shelf along the Southeast Asian Continent are still under study
 and consideration by some local fishing boat operators.

" Table 4 shows the peak trawling season by areas in the

_ Philippines.

TapLE 4.—Peak trawling season in the Philippines, by areas.

May to December.
May to September
October to May__- .-~
November to May.

'orth Guimaras ___
_Off Nasugbu and Bataan Peninsula_ . ccooooo——
.PanzuilGlz?y ..............................

May to October
October to May
S ARERE May to October__ =
uthwestern Samar, Maqueda Bay and Carigara Bay.--| October to May. - SW
yabas Bay _ _ oo oo eeemcteeoooas June to December_..._-
‘estern Visayan Sea and Asid Gulf (Masbate) .- October to May .. —-—---

M1 NDANAO!

"J S i g
R

'v;‘
ey

ot

F1e. 1. Trawling grounds in the Philippines. Heavily shaded areas indicate existing
commercial grounds and those lightly shaded are possibly potential trawling grounds,

OPERATING CONDITIONS AND FISHING SEASONS

. Weather—The prevailing weather conditions are important
tors in any successful fishing operation. Because the Phil-
ppines is bounded on its western and eastern coasts by two
large bodies of water, especially those along the east coast by
ific Ocean, the prevailing air currents often cause heavy
vells from the northeast and southwest directions making
most impossible the operation of the greater number of small
pe of trawlers in the Philippines. For this reason practically
fishing operations have been confined in sheltered bays,
aits and sounds throughout the Philippines.
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Generally speaking the main Philippine air currents® may
be divided into three groups: (a) the northern (loosely called
the northeast monsoon), which streams down along the easterly
and southeasterly side of the great Asiatic high-pressure area;
(b) the trade winds, reaching the Islands from a generally
easterly direction and coming from the tropical high-pressure
areas of the Pacific; and (¢) equatorial air (loosely called
southwest monsoon), pushing its way across the equator from
the strong tropical high-pressure areas of the northern hemis-
phere. The general direction of these winds over the Philip-
pines are as follows: (a) From north to east (northern and

«trade) locally called amihan (Tagalog) during the period
from October to January; (b) from east to southeast (trade
wind, or salatan) prevailing from February to April; (¢) for

The Philippine Journal of Fisheries

the rest of the period southerly directions, mainly southwest

monsoon, locally called habagat, with the concurrent influence
of typhoon centers. Steady air currents coming from the
northwest and west are generally of cyclonic origin and when
accompanied by lowering barometric pressure should serve
as a warning of an impending typhoon. These Philippine

tropical typhoons are latitudinal in character which affect the

different regions of the Philippines in varying degrees and
frequency, evidently decreasing in intensity from north to south.
Major trawling areas of the Philippines located between 10°
and 17° N. latitude are subject to the frequent effects of
typhoon, especially during the period from September to Decem-

ber. These tropical typhoons are often dangerous, if not

destructive, especially to small fishing crafts.
Tides.—Experience has shown that the tidal currents in most

trawling grounds are not sufficiently strong to hamper opera-

tions of an average-sized trawler. At times, however, near the
narrow channels of Corregidor, Guimaras Strait, and south-
western Samar and San Miguel Bay the tidal current runs with

moderate force, especially during flood and ebb tides, making

dragging quite difficult but not necessarily impossible,

THE FISHERMEN

Before and up to the outbreak of World War II, the beam
trawl fleet were manned by from 50 to 70 per cent Japanese
fishermen and the vessels were largely owned by organized

*Climate of the Philippines. Commonweéith of the Philippines,
of Agriculture and Commerce, Manila, 1939,
®

Dept.

\. ‘
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. Japanese fishing associations. Since liberation in 1945, all the
"'-'trawlers, both beam and otter, have been completely replaced
. by Filipino crews and fishermen. This is significant in Philip-
~ pine commercial fishing since the majority of powered vessels
~ became practically all owned and operated by Filipinos. Even
' the fishing efficiency of the average Filipino fishermen in the
use of the trawling gear has been much improved since
 liberation.

The postwar manning of powered vessel of more than 5-ton
~ gross has been a problem for boat owner and operators as well.
. The present-day trawlers are unnecessarily overmanned, com-
- pared with prewar and state-side trawlers of equivalent tonnage
capacity (Table 5). The number of men in crew of Japanese
- beam trawlers in the Philippines before the war varied from
~ four to six compared with from eight to twelve men after
E..ﬁ;the war for medium and large trawlers operating in Manila
~ Bay. State-side trawlers are usually manned by about half ‘the
~ number of those of our present trawlers, that is three to five.
~ There are a number of contributing factors affecting the reduc-
on of men in crew on trawling vessels in the Philippines.
~ These are the problems of sorting of the catch which consists
1 of a large number of small-sized species, the lack of trained
,*g‘,_-.;ﬁ,shing captains, mates and engineers, requirements of the
ustoms laws and inadequacy of efficient deck machinery for
fishing operation. Trained fishing captains as master fishermen
the same time are, however, gradually being filled up by the
~graduates of the fish-capture course in the Philippine Institute
Fisheries Technology of the Bureau of Fisheries.

The manning requirements and organization of men in crew
Philippine fishing vessels undoubtedly need revision of some
[ our pertinent customs laws, rules, and regulations through
me kind of government legislation. For detailed discussion
* manning requirement of Philippine fishing vessels refer to
inkle (1949). ]
0 the organization of men in the crew of trawling vessels,
ut a third to half of the crew are not fishermen in the strict
of the word. Actually, vessel officers attend only to their
ective jobs as called for by their vocational training and
om, if ever, take active part in the actual fishing operation.
regular fishermen, therefore, shoulder the whole burden
- the actual fishing operation.




128 - The Philippine Journal of Fisheries

TABLE 5.—Number of men in erew of Philippine ‘otter trawl vessels
compared with state-side manning system.

Number of men in crew
T { v Overall | Gross i 5
'vpe of vessel Tength | ‘Corntgeh Deck machinery e R
operation operation
(Meters) (Winch)
6-10 (o D87 S L4 ) T 2-3
11-20 13-40 | Port and starboard roller___ 4-6 8-10
21-30 41-60 | Port ‘f\nd starboard or double 8-10 14-16
roller.
31-35 61-94 | Port and starboard or double 10-12 14-16
roller.
21-36 85-40 | Tripledrum. _ ... ... ._.... 3-4
21-30 10-50 | Singledrum ______________ 3-5
31-39 51-150 wbledrem .. Lo o e L 12-14
40 | 151 over | Double drum (single shaft) | ___________ 15-17
11-20 15-30 | Port and starboard drum 3-5 4-6
(Rowe type) double drum. | (Dragging) |(Dragging)
- Sein 12 12-14
Medium - 26-90'| - 80-80 | Combination winch (aor] T E S
thern dragger type).

The crew of trawlers are generally paid on the daily basis.

Sometimes when good catches are obtained, from 2 to 5 per k|

cent of the gross return is given away by boat owner as bonus
to the fishermen. The relative pay rates of the crew of a
typical trawler may be seen in the prospectus for a small otter-
trawl venture at the end of this paper. It is a universal practice
now among trawl operators to suspend the day’s wage of the
crew when the vessel is not fishing. However, the watchman
an.d/or the engine crew gets the regular daily wage if he is
doing any repair or overhauling job of the engine.

The share system of paying the crews from the catch-return
of a fishing vessel has not gained much foothold among trawl
boat owners, although this is the common practice in other

Philippine commercial fishing gear, like the sapiao, the baklad,

the basnig, and the talakop. The usual sharing system in the

operation of this native fishing gear is on the “50-50" basis of :

the net return, that is, 50 per cent goes to the fishermen and
50 per cent goes to the owner of the vessel. Lately, however,

a number of small and medium trawling operators have adopted

the share system. '

THE VESSELS

Before t}_le war the Japanese two-masted sampan type of
vessells, designed and built by Japanese boat builders in Manila,

129

~ were the standard type of fishing craft used here. During
 World War II almost 99 per cent of the 130 beam trawlers
~were either burned or sunk, and after liberation various kinds
. of locally available vessels came into use. In 1945 only two
~ peam trawlers (utase) were in operation in Manila Bay and
| one or two in Iloilo. Because of the large profits being realized
' then from trawl fishing, every type of available vessel was
~ placed in this industry. Except for a few salvaged and newly
| constructed sampan vessels, the main bulk of the trawling fleet
~ in 1947 and 1948 came from the surplus craft of the United
~ States Army and Navy in the Philippines. Since the early
- part of 1949, numerous construction of a promising type of
- vessel, the combination or general utility type, have been in
~ rapid progress in Negros and Panay. This idea of a combina-
. tion type of fishing vessel, which is a distinct development of
- the West Coast of the United States, has been under serious
~ consideration and study by a group of American and Filipino
~ fisheries men who conducted the first fishery rehabilitation
| survey in the Philippines from April to September, 1946,
| under the auspices of the U. S. Department of the Interior.

Mﬁﬁaco*p: Philippine Commercial Trowling

TABLE 6.—Otter trawl boats showing specifications of craft, gear and
accessories used in the fishery (1950).

Classes of other trawl vessels
Specification Baby Small Medium Large
trawler trawler trawler trawler
ishing vessel:
¢. Numberof units .- - = —cacaaae 8 86 14 2Z1
b. Length in meters 6-10 11-20 21-30 31-35
¢. Gross tonnage. 5-12 13-40 41-00 61-97
d. Net tonnage__ 5-18 8-18 18-85 30-90
e. Horse power. . oo caanan 60-2256 70-225 120-240 240-450
of net in meters:
10.0-12.0 | 21.0-25 m4 26.0-30.0 | 31.0-40.0
7.0-10.0 | 16-20.0 21.0-25.0 | 26.0-35.0
15 20 25 3.0
1.00-1.20 | 1.30-1.50 | 1.50-1.70 | 1.30-2.88
0.6 -0.76 | 0.91 0.91 1500 4%
. Thickness in em (Planking) .. _..._.___ 1.76 2.6 2.5 3.5
‘Weight in kilos (approximate)._________ 25.-30 35-45 45-65 65-116
iber of rock weight on footrope:®»
inge (Nos. 1and 2) - - - e o 20.30 60.70 T0-80 90-100
................. 5-10 10-15 15-20 20-256
___________ © 5-10 15-20 25-30 35-40
_________ 2-3 2-4 4-6 8-10
i 10 40-60 64-76 B0-90
b. Center (12-15 em, 6 8 10 12
s Rl T T 1 R A VRS 2 6 8 8

‘Rock and chain weights are sometimes veplaced entirely by 5 oz. lead weights or

nation thereof.
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Incidentally, the writer was then a member of this prehmmary
rehabilitation survey party.

As to size and tonnage (Tables 5 and 6) the vessels used in
the trawl fishery may be classified into four categories, namely,
(1) baby trawl, the smallest, a motor launch 6 to 10 meters
long, of 5 to 12 gross tons; (2) a small sampan-type, 11 to

20 meters long, of 11 to 20 gross tons; (3) a medium trawler

21 to 30 meters long, of 41 to 60 gross tons; and (4) large
trawler, 31 to 35 meters long, 30 to 97 gross tons.

from salvaged Japanese semidiesel, of 70 to 115 horsepower,
to a popular American high-speed Gray marine engine of 225
‘horsepower. A few vessels are, however, powered with medium

and low-speed diesel engines of from 100 to 240 horsepower.

There are also a few which are provided with twin diesel
engine of 225 horsepower each. It will be noted here that the
majority of postwar trawler are not only heavily powered but
comparatively more efficient than their prewar counterpart,
which were provided from 20 to 70 horsepower Japanese diesel
engine (Umali, 1932).

A typical utase boat converted into an otter trawler (fig. 2)

is a two-masted vessel with the wheelhouse located almost amid-
ship. The foremast and aftermast serve for the drying of
fishing nets. The foredeck is clear for sorting, traying and

*icing of the catech and the clear space aft for the operation of
the gear.
ing bitts, set on each broad and starboard bow. Another pair
of aft bitts is installed on each broad on starboard and
portside quarters. The “T"” stanchions and brailing frames
(fig. 3) are peculiar features of the Philippine otter trawl ves-
sels ; these are used for securing the otter doors and for brailing
the catch, respectively. This system of rigging to the foreign
fisherman may appear clumsy, but they are very economlcal to
install especially on wooden vessels.

The winch consists of a pair of port and starboard rollers,
or gypsy heads which is connected by a horizontal shaft mounted
above the engine coaming just behind the pilot house. It is
driven by a set of bevel gear from a power take-off to the main
or an auxiliary engine. Back of the pilot house are the sleep-
ing quarters, followed aft by the pantry and galley. The clear
space forward on deck is used for sorting, traying and icing
the catch and the space aft for the shooting and hauling in
of the otter trawl gear.

Propulsion
power is, for the most part, supplied by diesel engines, ranging

The deck rigging consists of a pair of forward tow-

b

el S

g s,

BRAILING FRAME (FOLDED)

i T- FRAME

BRAILING FRAME IN PLACE
NET PLATFORM

GUIDE ROFPE

- PORTSIDE ROLLER TO¥ ROPE calL

FISH HOLD HAT

CHAIN LC

sLeEPnG I
QUARTERS

PILOT
HOUSE

1 FORWARD BITTS

J ST, ARD ROLLER
AFT BITTS e 4

T-FRAME

Fic. 2. Deck plan of a typical Philippine otter trawler, diagrammatic.
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A number of recent variations from this typical trawler

are found in newly constructed combination type of vessels and
some reconverted tugboat type of vessel. Here the deck
ngement is patterned after the Western type of fishing
els commonly used along the West Coast and the Gulf

3. T “stancions" and brailing frames of a Philippine otter trawler (diagrammatic).

The characteristic featuge of this type is the much forward
cation of the wheelhouse and the deck aft the mast is clear
' the operation of a wide variety of fishing gear. Some
essels of this type install the Philippine “T” stanchion and
iling frames at the stern while the more progressive operators
 the stout mast and boom rigging for efficient hauling-in
he gear and landing the catch. Others use the stern davit
e of heavy-duty G. I. iron pipes with regular trawling
bcks (fig. 3a). In Negros and Iloilo the trawlers commonly
an inverted L post of heavy wooden beam for the stern
ichions. ‘
A this modern type of rigging cable trawling, wires are
_i:_ly used. These are spooled in double-drum winches
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which are mechanically driven by power transmission from
the main engine. On the whole, this rigging is more efficient
than the other system as every phase of the fishing operations
are operated by a relatively small number of men in the
crew with the aid of mechanical devices- Various systems of
deck arrangement and rigging otter trawl vessels are shown
in figs. 4 and 5. '

In 1950 other notable developments in the otter trawl fisher
occurred. Significant among these is the introduction of a small
type of trawling craft, the “baby” trawler, and a 100-foot
Eastern type of trawler, the side-set trawl. These baby:
trawlers are typical replicas of the small shrimper or luggers
of Louisiana and Florida in the Gulf of Mexico. They range
from 20 to 36 feet long, about 3 to 5 tons gross, and powered
with from 30 to 40 horsepower gasoline or diesel engine. The
rigging is simple and inexpensive. There are no powere d
winches and the entire fishing operation is undertaken by twa
to three men at most. '

In the later part of 1952 another significant development
of the trawl fishery occurred in Manila Bay. This develop
ment consisted of the conversion of the native dugout, equipped
with a small gasoline engine for trawling at depths from one
to five fathoms. In effect it is an improvement over the
age-old hand-operated scissors shrimp net (sakag). At present
there are reported several hundred units in operation in Manila
Bay. The industry is fast gaining popularity among the small
independent fishermen. !

THE OTTER TRAWL GEAR

. The otter trawl fishing gear may'be divided into three main§
parts, namely, the trawl warps, the otter door, the net proper
and gear accessory.

The trawl warps and bridle connections (fig. 6) .—The typical}§.
trawl warps used in the Philippine otter trawl gear consist§
of a pair of Manila (abaca) ropes of even length. Each®
trawl warp measures from 720 to 900 feet long and varies i
in size from 7/8” to 1-1/4” diameter, depending upon the§
size and power of the vessel. Hardlaid towlines are generally
preferred as they appear to last longer than the softer lays.
As a rule, abaca towlines last from three to five months at
most under continuous usage.
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METHOD AND EQUIPMENT
SHOWN IN THIS SKETCH.
TOWING BOOM IS A smm

BOARDS Al
WHILE NOT FISHING.

mur

b Dﬁe‘ mlﬂll’ FOR SIMGLE
WARP TOWING METHOD

SIDEVIEW OF SMALL VESSEL
-~ RIGGED WITH DAVIT FOR OTTER
~BLOCKS TRAWLING AND USING BOOM TAGKLE
TO SUPPORT THE TOWING WARPS

TO NET

C -DIAGRAM OF DEGK LAYOUT SHOWING WINCH AND
DAVIT. TER FAIRLAID IS ALTERNATIVE RIG
' FOR SUPPORTING TOWING WARPS IF BOOM TACKLE
AND CHAIN ARE NOT USED.

c arrangements on small trawling vessels (under 50 feet long) usually adopted
in the Gulf State of the United States of America (diagrammatic).
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In operation the arrangements and connections of the traw
warps and the rest of the fishing gear is as follows: Eacl
warp is secured at one end to a pair of forward bitts on
board the towing vessel and the net-end to the bridles of th
corresponding otter door. A swivel-shackle arrangement con:
nects the net-end of the warp to the otter door. To each otte
door is a 6-foot abaca bridle (door strap) of about the samé
size as the sweeprope and secured on eyebolts set at the las
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strap is shackled the sweeprope. The net-end of the sweeproy
is connected to an 8-foot wing bridle of about the same siz
as the sweeprope. The forward ends of the footrope an
headrope of the net proper are then connected to the correspong
ing wing bridles. The wing brails, or “Dhanlenocs”, one o
each forward end of the wings, are secured by a Japanese kng
on the head and footrope of the net. : ,

Trawl warps before use are properly uncoiled, stretche
and marked to insure efficient fishing operation. The usu
marking consists of a 3-ply whipping of abaca twine set
20- or 25-fathom interval.

Some trawlers provided with drum winches use plain flexibl
cable wires for trawl warps. This type of warp is usual
marked by brightly colored paints and/or abaca or cotto
whippings. A more durable trawl-warp marker consists ¢
frayed wire thread of the same wire tucked into the stran
The usual size of wire used is a 14” diameter, 6 by 19 cabl
Most beam trawlers, however, use a similar flexible cable wi
of 5/8-inch diameter. This flexible wire is served in its enti
length with a 3-ply abaca twine and then treated with co:
tar. The latter two kinds of trawl warps are considered muc
better than the pure abaca warp for they last much long
and therefore are economical in the long run. They last fa
a year or two while the pure abaca warps last only f
about six months. ,

The otter doors.—The otter doors, or simply called loca
“boards”, are always used in pairs consisting of a left and
right-hand door.. The Philippine version of the otter doc
(fig- 7) which was originally designed by the writer for
of the commercial trawler varies from 1.0 to 2.8 meters lon
and 0.6 to 1.0 meter wide depending upon the size of _
net and power of the vessel. Tables 6 and 7 show the relativ@
sizes and weights of boards, nets and accessory warps as usefl
in the commercial otter trawl fishery. X
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FiG. 7._The Philippine otter trawl door used in the commercial trawl fishery (diagrammatic).
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A typical door is made from 17 to 115” planking of
combination of medium and hard wood. The first two upp
planks are made of medium wood, preferably palusapis (A
soptera thurifera) and the lower plank, guijo (Shorea guiso
The iron shods or runner edge are made of 3; to 15” b;
3 to 4” plate bolted together along the runner edge of
door. The bridles consist of a forward triangular iron
bracket about 14” to 3,” in diameter and the after bridl
pass through chain holes on the upper and lower edge of th
midbrace of the door and are held in place by a cross pin o
bolt. This arrangement facilitates an easy adjustment
the chain bridles. Each board including bridles and chai
weighs from 25 to 115 kgs., depending upon the depths of t
fishing ground and power of the vessel. It is evident fro:
Table 7 that the bigger and heavier doors are used for co:
respondingly bigger nets and employs more powered vess
As a general rule, the proportional length of the board i
usually made about 10 pev cent of that of the headrope
the trawl net.

The proper adjustment of the door bridles is a determinin;
factor in the proper operation of the otter trawl gear. Whil
master fishermen and fishing captains have different ideas
door adjustment, which depends upon fishing conditions, natu
of bottom and system of bridle arrangement, there seems to bi

some underlying basic principle in the rigging of a door. Thi

principle has been the basis of the rigging of the Philippin
otter door.

The adjustment is done by quartering the door. At
forward quarter the triangular iron bridle is held in place
two pieces of iron plates which are bolted through the door
The apex of the triangular bridle when laid flat against
door should fall at a point one inch below the horizon
midline of the door- At the aft quarter the door straps ar
shackled through eye bolts set on the upper and the low
edge on the back side of the door. The two ends of
after bridle chains are then passed through board holes o
the upper and lower edge of the midbrace of the door.
“focal center” of pull is ascertained by dropping a plumb
from the apex of the forward bridles and marking the forwar
bridle, the stretched length of the chain bridles are adjust
and held in place by an iron rod or bolt set across a ta
link on the back side of the door. The apexes of the forwa
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and after bridles are shackled together to a swivel fo which

he towing warp is connected. In operation, this adjustment

will approximately give a 45-degree angle of a glide and a

normal spread of from 20-28 meters (50 to 60 per cent of
length of the footrope) between the two doors which is
considered the most effective fishing width of this gear.

" In 1950 the Philippine Bureau of Fisheries conducted a
urvey of the various adjustments of the door bridles as used
n the commercial otter trawl fishery. The mean value of

proportional measurement of the bridle adjustment was

en and converted into percentage (fig. 8). It has been
oted that wide variations of adjustment of the bridles of
perating otter doors were in use even in the same locality.
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8. Diagram of a commercially operated otter door showing the basis of camputation of

percentage proportions of the briddle arrangement,

¢perience has, however, shown that these variations in ad-
ent of the door bridle depends, in a large measure, upon
 type of rigging of the net to the door, nature of trawling
und, weight of door, and possibly depth of the water. No
dy was made on the effects of these determining factors.
the latter part of 1949 a lighter type of board was
roduced by the fishery trainees® from the Gulf States
. 9). While the bridle attachment differs from the Phil-
ine version of the otter door, the fixing of the focal center
the board is practically derived from the same principle.
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< board seems adaptable for shallow-water dragging espe-
for the operation of small, shrimp-type of netsx A heavy
of door introduced from the West Coast was used for
trawl explorations of Philippine waters jointly conducted
the Philippine Bureau of Fisheries and the United States
h and Wildlife Service (fig. 10). This heavy type of door
found suitable for deep-water trawling here but was
ound inconvenient for use by most commercial trawlers. The
eason is quite obvious on account of the relatively limited
hauling capacity of locally built winches and the shallow nature
f most trawling ‘grounds. « 98
Otter door hook-ups (fig. 11)—Two systems of otter door -
Jook-ups are in use in the commercial traw] fishery dandyline
i double-leg Manila line hook-ups. For baby and small
ers, the double leg Manila line hook-up is commonly em-
jloyed. This is a system adopted from the shrimp draggers
f the Gulf States of the United States of America. The
xtension of the head and foot rope (onme to one and a half - (>
meters long) to the upper and lower edges of the otter doors
re used as legs, respectively. For medium and large trawlers
dandyline hook-up is commonly used. This is made either
 a pair of %" to 1”7 diameter Manila rope or 14" diameter
sxible cable, ranging from 20 to 50 meters long (10-25
This is a Western and Eastern Seaboard adoption

The net proper (fig. 12.)—Two commercial designs of trawl

ts are in general usage in the Philippine otter trawl fishery—

s modified Pacific or simply called Philippine trawl net and

s modified Japanese utase type, commonly called the “mestizo”.

th types are typically four-sided mnets, the difference being

the mode of cutting, size of mesh and thread used, and

, proportional measurement of the various parts. Most of

trawl nets are made from handwoven webbing knitted

od sizes of meshes. Flat knot is the common system

knitting used, it being a locally established and faster

d Trawler’s knot should, however, be preferred especially

wl nets because the knots stay fast. Most of the trawl

e made and distributed by one or two local fishing
firms in Manila.

two types of nets are assembled and hung in practically

same way. In bending the four body pieces are joined

g four seams, each properly reinforced with a 146" or 54"
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diameter cotton rope ribbing. The advantage of the four rib-
bings is that it confines tear on one face of the net and facilitates
emergency repairs at sea. ) :

The flapper is a common feature of the two commercial
types of trawl net used in the fishery, even though it is no
longer used in most Western and Eastern trawl nets. The
idea of the flapper in the local trawl nets is to prevent the
escape of the fish from the much shortened bag, not during.
dragging, but purposely during hauling operation.

In operation each type of net uses from 10 to 90 glass floats
and from 20 to 100 rock weights. The glass floats are attached
along the headrope, the distance varying from a foot at the
center to 3 feet toward the wing end. The rock weights are
attached to the entire abaca footrope, the smaller sizes set
along the center and the bigger ones toward the forewing.
The distance of the rock weights varies from half a foot at
the center to 1-14 feet toward the forewing. Five bunches I
of chain weights are attached to the entire footrope, namely, §
two pieces of 3 to 5 kilos each set at the base of each forewing;
two pieces of 2 to 3 kilos each set at the junction of the wing
and belly and one 3-kilo piece stretched out in an are along
the center bosom of the net.

The Philippine trawl wet (fig. 13).—This is the first post-
liberation commercial otter trawl net used which was originally
designed and commercially tried by the writer. It is typiecally
- a modified four-sided trawl net originally used on the West
Coast of the United States. The following are the specifica-

tions of a common 100-foot net with a headrope of 85 feet and
about 90 feet long:
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The salient feature of this type of otter trawl net is the
short wing, much reduced square, and short flapper. The
bag is cut into four rectangular pieces and joined along four
seams. Here the four body ribbings are extended to the rim
of the cod-end for attachment of glass floats. This type of
trawl net, on the average, consumes from 200 to 250 meters
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‘used in the “mestizo” (described below) trawl mnet for an
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#

equivalent size requirement of a trawling vessel (Table 8).

TABLE 8.—Conwaouti§:e operating costs and gear reéuirementa of an
average commercial utase and other trawler in Manila Bay (June,

1949).

Operational data

Daily o] Hirig eant. panne E L s 2 bl e e
of , meters =

Gross t [y e ==t

Horse power of main engine - .o - o cicciimmcmmmmmmmmmm————

N
glhq of net (footrope), e

etting used per net (100 M.D.), meters_

50 to 200 20 to
14 to 22 12 to
12 to 40 12 to
70 to 240 | =170 to

8 to 12 6 to
35 to 45 28 to
250 to 300 | 200 to

150

226

o

40
22
10

3
2

# Light duty

According to random observations,. corroborated by reports
- of master fishermen of otter trawlers, the catching efficiency

of the two designs of net are practically the same.
the Philippine trawl. net is more efficiently handled especially
The baggy cod end of the mestizo
trawl net is clumsy to strap during hauling operation and
relatively heavier to drag on account of the finer size of mesh

in the hauling operation.

used.

The “mestizo” trawl net (fig. 14).—This type of trawl net,
which is a modified version of the Japanese (utase) net, is
characterized by extra long wings forming almost two-thirds
of the entire length of the net. It has a distinctly short body
and a big roomy bag. The overhang or square extends to

two-thirds the length of the wing.

The following are the specifications of a typical 150-foot

net with a headrope of 120 feet:

Part ilfcefgs
WAL e 2.5-3
Top 1.5
BOWOIN i bitasiicnisissscon 24
Bag 1-1.5

As will be noted in the foregoing specifications, the sizes
of the mesh are generally smaller and the thread lighter than
the corresponding parts in the Philippine trawl net. There
is only one possible advantage claimed by trawl operators
of the mestizo net over the Philippine trawl net in that the
the roomy bag of the former produces a better quality of the
catch than in the narrow congested bag of the latter. It is

Length
feet

45
38
15
25

Thread

12-15

9

9 and 60
6-9
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ssel (Table 8).

requirements of an
Manila Bay (June,

Utase Otter
trawler trawler
.| 150 to 200 | 120 to 150
| 14to22 12 to 225
-] 12to 40 12 to 40
| 170 to240 | *70 to 225
L2 8 to 12 6 to 10
--| B5tods 28to 8
| 260to 300 | 200to2
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Fic. 15. Cutting diagram of a Florida baloon trawl{




Jaimed that the impounded fish gets massed in the narrow
end of the Philippine trawl net, especially in‘prolonged
of from three to four hours. Lately, however, this

In all appearances the present commercial trawl gear used
re by no means standardized. The nets are undergoing some
ses, in form and in sizes of thread and meshes in accord-
with the ideas of the individual fishermen. Boat rigging
pd hauling operation as well as net designs and construction

f the entrance of young trained men who recently returned
vom and learned latest technique of dragging in the United
States. These prospective progressive operators would not stick
o precedents and could easily adopt improved techniques in
he fishery.

ith the introduction of the lighter board from the Gulf
s, a corresponding type and design of net came into general
o, the Florida baloon (fig..15). This is a comparatively
small and light type of net especially adopted for small vessels,
mploying two to three men. This. was experimented by the
hilippine Bureau of Fisheries and has been adopted lately
by some of the “baby” and small trawlers in Lingayen Gulf,
legros and southwestern Samar, and Tayabas Bay.

E. FISHING OPERATION

Trips and ice load (Table 9).—As to area of operation two
inds of fishing trips—“bay” and “outside” trips—are made by
le commercial trawlers. Generally, the “bay” or small trawl-
s are confined to bay operation, and the medium and large
awling vessels to outside operation. The later two types
' vessels can operate on a year-round basis outside and inside
anila Bay as they are least affected by the prevailing mon-
ons. In Manila Bay, an average trip covers from 1 to 2
yys while those operating outside 10 to 15 days. Trawlers
erating outside go as far as 300 miles from the homeport
 Manila to the coastal fishing areas of southwestern Samar,
uthern Masbate, off Estancia, and northern Capiz. On
count of recent decline in trawl catches the duration of the
hing trips has been prolonged to 3 days for bay trips and
‘about 20 days for outside operation. i
Trawlers operating in Manila Bay or nearby areas usually
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ect of the Philippine trawl net was remedied by enlarging

ygre up to some drastic changes in the near future because =

rry from five to eight blocks of ice (300-Ib. block each).

"okl
e
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The outside trawlers, on the other hand, carry from 20 to 25
tons of crushed ice. About half this weight in fish is expected
as a normal trip’s fare. Only two trawlers are known to be
carrying from 5 to 10 tons of crushed ice because partial
mechanical refrigeration is used in order to keep the ice from
thawing. 3

. TABLE 9.—Duration of fishing trips and ice load of trawling wvessels in
trawling centers in the Philippines. g

Areas Fishing trips Ice load

(Dil%l)
........................... 1 3- 5 (300-Ib. block).
;—g 5-10 (100-1b, hlceli i

No ice load.
Southwest Samar (Asid Guif) (Manila trawler).__.__..__. 14-20 | 12-18 tons.

The ice load of trawling vessels depends upon the length
of fishing trip, abundance of fish, and the fishing area.

Table 10 shows a reference list of accessories and supplies
needed by a commercial trawler for “lay” and “outside” fishing
operations. These are minimum requirements to forestall any
contingency during the trip.

Methods of fishing.—Unlike pelagic methods of fishing where
the net is set in actually seen fish, the otter trawl, as a rule,
is set blindly or by “hunch”. In the Gulf States, however,
the shrimp otter trawlers use a trial net (Anderson et al., 1948)
for locating the concentration of shrimps. This trial net con-
sists of a miniature otter trawl about 10 feet wide usually
set on the port-side through an amid-ship davit prior to the
shooting of the main net. More often this net is shot and
hauled at intervals during actual fishing operation to guide
the course of the vessel to the concentration of shrimps. -

In the Philippines the usual methods of locating fish and
‘shrimp concentration are by ‘hunch” and by short trial drag
with the use of the main net. Others work in accordance with
the state of the tide and seasons. Still others use a zigzag
eourse of dragging, which many fishermen have claimed to




DIRECTION OF THE WIND

TOW ROFPE

SWEEP ROPE

QUARTER ROFE

TRAWL NET

(Diagrammatic).

FIc. 16. The shooting operation of the Philippine otter trawl net.
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~good results. Operations of native fishing gear, such
nes and gill nets, also serve as guides to possible bottom-
nservation. Of recent development is the fathometer
finder) which serve both as guide to fish concentration
rood and smooth trawling ground. At the time of writing,
ven one commercial trawler has installed a fathometer;

the Bureau of Fisheries research vessels have them.

0.—List of accessories and supphes needed by a commarcml tmwler
3 in a fishing tnp.

Bay Outside
operation operation Remarks
(1 to 3 days) (10 to 15 days)
................... 100—300 gal Ioon—lfoo Carry mmmd imum load
_____________ ) N PRPPEPSR | ¢ e
............. m~20 gal. 50=100dar. . oo - Mol o
5-10 blocks |  10-150 blocks %3
................... 100-200 gal. 300-500 gal. | Carry maximum load.
Two sets Three sets
........................ 100 1bs. 200 Ibs. W:iekiy consump-
ons.
..................... P1.00 1 Per person per day.
______________________ One “pack”’ One “pack”” person per day
...... None 200-300 G.I. cans.
______ 100-150 one
9 10- 15 . eapacity.
5-10 5-10 20 kgm. capacity.
6 10 Fish sorting.
...... 2 6 'ii"-l;dot-iﬁ;a"""
...... 3 pairs 8 pairs ee-boo -
100 S(w. 150—2oop;'cs. 4'" diameter
100 pes. 150-200 pes. | Nos. 1, 2and 3
5-10 kgm. 15— 20 kgm. | %" size
______ 12 pes. 24 pes. 1' size
...... 4 pes. 6 pes. | 5 size
12 pes. 24 pes. 95" gize
30 kgm. 50 kgm. | 7" diameter
10 kgm. 25 kgm. | 3”7 diameter
___________________ 2 balls 5 balls
_______________ 20 1bs. 60 1bs. 14" diameter
.................... 51bs 10 Ibs. 6 and 9 Hand

on.

d sweepropes.

the T-stanchions.

Two men usually handle the shoot-

The shooting sequence of the net is as follows

he projected course has been properly plotted or
, the vessel is brought to a slow speed ahead. The
is first payed out, followed by the cod end, body,
As the net hits the water the rest
* follows through the “wash” of the vessel. The’
of the sweeprope which has been previously secured
r bitts stretches out the net as well as insures its
on in the water.

If the net is “clear” the sweepropes

ly released while the otter doors are being readied.
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. Prior to the releasing of the two doors the vessel is given
a moderate speed ahead until the sweepropes become- taut o
the door straps. Then the doors are gradually lowered simul
taneously to the water by releasing the trawl warps but keepi g
them taut through the forward towing bitts. As the doors h
the water they spread out away from the quarter sides of
the vessel. More trawl warps are payed out gradually unt
the desired length is reached at which time the vessel shou
be slowed down in order to properly secure the warps on thi
forward towing bitt. When the warps are secured they ar
“slack off” by further slowing or stopping the vessel so thaf
the warps may be removed from the trawling blocks. Thi
is done in order to facilitate an easy turning of the vesse
during the dragging. A guide rope is “looped over” eac
towline secured on each aft bitt. This guide line keeps thi
fouling off of the towlines in the screw of the vessel especiall:
when making turns during dragging operation. i

Hauling the net (cobrada).—The hauling of the net is usuall
done aft wind in order to minimize its fouling under the vessel
The entire hauling operation is illustrated in fig. 17. Whei
the drag is completed the vessel is stopped or reversed whe

there is a strong aft wind and sea. The winches are starte
and hauling commences. The guide ropes are hauled in an
released from the warps. They (warps) are “tucked in” th
trawling snatch blocks and fairleaded to the winch roller
or gypsy heads located on each side of the pilot house. Th
warps are hauled in at the same time and coiled separatel
on each side of the foredeck. A forward “kick” is give
the serew every now and then to keep the vessel away from
door and net. 3

As the doors “break out” of the water and reach the sta
chions they are secured by a chain hook or a short secu i
rope. The haulback lines are retrieved and with a back Kkic
of the vessel the sweepropes are slacked off. Then these rop
are “tucked in” the snatch blocks and fairleaded to the wine
rollers. As the sweepropes are hauled in they are coiled se]
arately on each isle near the aft bitts. The ends of the quarts
-ropes (ayuda sa lambat) which are clove-hitched on the
third of the sweepropes are unwound and handled separatel
by one deckhand. As the marked section of each sweeprop
located about five fathoms from the wing bridles, is haul
aboard they are removed from the blocks and fairleads an
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Fig. 17, The hauling operation%;f the Philippine otter trawl net (diagrammatie).
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the after bitts. If the screw is “clear” the vessel
noderate speed ahead in order to “surface” the net.

el is stopped and hauling of the net resumes.
er rope is tucked in on the blocks and fairleaded to




for

Perspective view of an utase trawl net showing important parts: b, beam; bl,
ly; br, brail; bt, bating; ¢, cod end or bag; d, draw string, or poke line; f, funnel-
affairs; fr, foot rope; gf, glass floats; hr, head rope; iw, iron-chain weights; -mb,

n bridle; rw, rock weight; s, square, sw, stone weights; w, wing; wb, wing bridle,
ali, 1932).

" An utase trawl net; end of one wing, showing various parts and accessories and
tachment to wing and main bridles; bl, balk line; br, brail; jfr, feot rope; pf,
s float; hr. head rope; ic, iron-chain weights; ik, Japanese knot; mb, main bridle;

\ portion of an utase trawl warp, showing connection of main towline, iron chains,
n bridle; emb, eye-splice and thimble of amin towline; ie, iron chain; mb,
i} mt, main towline (Umali, 1932).

inch rollers. Originally, before shooting the net each
* rope is secured by a “Japanese knot” at three to four
along the footrope. The end of the quarter rope is
r the junction of the wing and the bosom of the net.
the aid of these quarter ropes the hauling and landing

1et is facilitated. Small nets do not use quarter ropes
are light enough to haul in aboard the vessel even

the aid of the winch rollers or any mechanical device.

Fig. 20. A typical Japanese beam trawler, utase, deck plan; b, bowsprit; ¢, eabin;
engine room; ez, exhaust; fw, fresh-water tank; g, galley; h, hatch cover; mm, mail
mast; mw, motor winch; pp, wooden pins on the port side; ps, wooden pins on
starboard sides; rb, roller, toward bow; 7w, roller of winch; sd, small derrick;
store box for provisions; wb, wooden bar; wh, wheelhotse (Umali, 1932).




by Umali (1932). There has been, however, some modifications

beam trawl in the Western type of vessels. In either case,

" tail and buoy line is retrieved and the cod end hauled in. Th

P
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Japanese beam trawl operation.—The mode of operation of
the Japanese beam trawl gear has not changed much since its
use on powered vessels. The mode of rigging, shooting, hauling,
brailing and sorting are practically the same as when they
were operated by the Japanese fishermen before the war
(figs. 18 to 19). The fishing operation is completely described

on the original forward deck to the aft deck operations of

the shooting and hauling-in of the trawl net can be done on
port or starboard side aithough, as a rule, most operations are
done on the starboard side of the vessel. :

Landing and brailing.—Most Philippine otter trawlers land
the net and brail the catch directly over the stern. As the
intermediate part (pre-cod end) of the bag is hauled aboard,
the brailing frame or platform is lowered over the stern. he

HEAD ROPE

HANGING LINE
NET PROFPER

inverted cod end is opened and its rims secured around &
U-shaped, collapsible frame preparatory to brailing. Here the
cateh is brailed with the use of a 16-inch diameter scoop nef
(panalok). Brailing is done by two men—one holding the
handle and another handling the lifting and tilting line.

Frequency, speed and durction of drag—A drag covers
period from the time towing commences until the time o
hauling the net. The normal drag of a commercial otte
trawler usually takes from 2 to 3 hours, depending upon the
nature of the bottom and the abundance of fish. In Manila
Bay a trawler usually makes a day’s trip in about 24 ho

HANSING
O. LINE

%

out from port. The usual speed of dragging of an otter trawler 0"
ranges from 1% to 214 miles per hour. This rate is ap: &2 4

proximately twice the speed of the Japanese beam trawle "

(utasc). As the bag gets filled with fish the speed of the N\ L nsmar Lice

vessel slackens, hence more power is applied to maintain an ’,,? ﬁ'gfﬁﬁg

optimum towing speed of about 2 miles for the otter trawles v/ 7Y

and 11% miles for the beam trawler. \
Experience seemed to indicate that the shorter and more

frequent drags of from 1 to 2 hours were found more ad BIG BALK LINE

vantageous than prolonged drags of 3 to 4 hours as the forme: ROPE

method facilitates. determination of concentrations of bottom

fish. Likewise, the danger of losing a portion or whole of :

good drag due to some unforeseen tear can be minimized throug

a more frequent hauling in and check-up of the condition of

the net. -

© SMALL BALK LINE
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arp-depth ratio—The trawl warp-depth ratio ‘seems
h the weight of the doors and the depth of the

For example, within 100-fathom trawling off the West

he United States, with the use of medium heavy doors
600 Ibs. each) the ratio used is roughly three times
of the water being fished. In the local commercial
fishery where the doors used are relatively lighter
0 lbs. each) the trawl warp-depth ratio varies from
. times the depth of the water. In shallow water
ap to 10 fathoms, the ratio is increased to even ten
e depth. In deep-water trawling (100-250 fathoms)
(Scofield, 1948), the ratio is frequently reduced
t less than three to one, usually two to one.

ACCESSORY GEAR

(ayuda sa supot) —This is analogous to the old
j ine used in the Italian paranzella nets of San Fran-
rnia. It consists of a single 5-inch diameter abaca
,, of four pieces and it measures about 40 feet long.
n its forward end is secured at about the midpoint
lrope and the hind end at the tip of the cod end.

ling the bag alongside or sternside in preparation
ting, or strapping.
—This is an important accessory gear which
ion against the rapid wear and tear of the
e “mestizo” trawl nets use false bellies of fairly
webbing which serves both the purpose of chafing
otection from predatory sharks. Other operators
g of the bag which is attached along the rub-
of the cod end. Trawlers in the West and East
nited States use cow hide or frayed out yarn
lmed along the rubbing side of the cod end for

oper (lawayan).—Unlike the Western nets the
r trawl net uses a separate footrope which is
ptatmn of the Japanese utase net. The length
varies from 70 to 150 feet depending upon
net. It consists of two Manila ropes; an outer
-inch diameter and an inner balk line 5j-inch
; 23 and 24). The footrope and balk lines are
efinite intervals of about two feet at the

oot at the center or “bosom”. Along the balk




forward end clove-hitched to the swivel of the same board. In
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line a 1/4-inch diameter “fishing line” is laged through the
strand at half a foot interval. In operation the net is hung
on the footrope proper by lacing together the fishing line and
the outer marginal line of the met proper. It has been
common practice to use old warps for making the footrope
proper. This is advantageous because in case of a snag the
ropes readily break off, thereby avoiding the risk of losing
the entire met. This type of elaborate footrope proper, ac
cording to experienced trawler, is suited to soft muddy bottoms
at it does not readily “dig in” and if it does, the mud and other
debris pass very readily through the wide meshes between
the net and footrope. Lately this elaborate footrope has been
entirely replaced by a single footrope directly rigged to and as
part of the net proper. _

Guide rope (guia sa remorke).—These are of two pieces,
one on each side of the after bitts, each measuring about five
fathoms long and 54-inch diameter abaca ropes. One end is|
secured on the after bitts and the other end is loop over the
trawl warp. In operation a starboard turn of the vessel, fo
example, will require the slackening of the starboard guide
rope and hauling in of the portside one. The guide ropes
serve a double purpose of minimizing the fouling of the warps
with the screw while turning as well as facilitating the retriev:
ing of the two ropes during hauling operation.

Haulback line (ayuda sa paresukat) . —These consist of two
short lines about 12 feet long each and %;-inch diameter. The
after-end is attached to the board end of the sweeprope and the

ts along the footropes. The forward end, which is more or
free, are secured by half hitches along the net-end of the
prope. In operation it (quarter rope) is unwound during
ng as the footrope comes up on the fair-leading blocks.
ubsequent shooting of the net, this is secured again “at
ed points with a pair of short pennants on the footrope.
here is usually no boom or mast used to assist in lifting
ost reconverted utase vessels, this arrangement facilitates
aight after deck” hauling aboard of the net.
ag line (panabit).—This is apparently a new accessory
recently introduced in the commercial otter trawl fishery
s only used when operating in new areas where under-
obstructions are likely to be encountered. It consists
ther a flexible cable wire of 14-inch diameter or a 3j-inch
eter Manila rope. When Manila rope is used it is “leaded”
ain, lead or rock weights. During operation each end
ched with a snap swivel at the bottom aft-corner of each
or at the swivel “focal center” of the otter door. In
it resembles the ticklers of the Western shrimp trawl
There are, however, some pros and cons with regard to
ect on fishing efficiency. While it may scare the fish
+ its path during fishing, as claimed by one school of
ght, this minor disturbance cannot possibly compensate
he risk of losing, or tearing off the gear. The stirring
m by the snag line seems to increase the catch of flatfishes
shrimps. This question has not been scientifically as-
ined although it has been demonstrated satisfactorily as
lessary accessory gear especially in commercial exploration
grounds.
nding lead—This is the traditional equipment used in
ining the depth and type of bottom. The common sound-
lead used in the commercial trawl fishery consists of a
pourd hexagonally-shaped lead, provided with a cavity at
se for securing sample of the bottom. A 50-fathom

il

effect each haulback line suggests the forerunner of the safety
pennant of the V-D trawl and improved N-E trawl gear con
nections. It is used here for retrieving the sweeprope hauling
operation. i
Quarter ropes (ayuda sa lawayan) . —These consist of paired
ropes, one on each side of the lower part of the net. They
appear to be analogous to the quarter ropes of the moderr ng line made of 90-thread hardlaid cotton twine is used
side-set trawls of the Atlantic Seaboard, but their mode of is is marked at five fathom interval. 1In the trawl fishery
attachment and hauling connections are entirely peculiar to thi land, Europe, and America today, the sounding lead has
Philippine otter trawl gear. Each quarter rope measures from lly been replaced by the modern fathometers. This
3 to 1-inch diameter Manila rope and ranges in length from unding device has increased fishing efficiency and min-
10 to 15 fathoms, depending upon the size of the net. The the losses on gear. Of late there has been installed
after-end of each quarter rope is secured at several points, on e modern draggers, radio telephone, range finders and
at the junction of the bosom and wing and at one or twe r which have placed fishing on a more scientific basis.
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Sweepropes.—The sweepropes consist of a pair of 3-inch ¢
114-inch diameter abaca ropes which varies in length of fror
15 to 35 fathoms, depending upon the power of the vesse]
The sweepropes arrangement consists of a forward attachmer
to the door straps and an aft connection to each wing bridle
The connections simply include an eye splice—thimble an
shackle connections between the net and the doors. One
two otter trawlers have already adopted the improved Ney
England bridle arrangement which consists of long leaders a
flexible cable wire connected by V-D* links (fig. 25). Th
- system is very handy with cable wires which are mechanica
‘operated with regular drum winches.

Tail and buoy line (buya sa supot).—This is used as
precautionary measure in case of accidental parting off th
warps due to underwater snag or obstruction. With this buo;
line the net may be retrieved. This line which is about th
same size as the bag line varies in length from 15 to 20 fathom
depending upon the depth of water. This .is an importan
accessory gear especially in exploring new areas and those wit
many underwater snags.

The wing brails or “Dhanlenos” (baras) —The pair of win,
brails is still a common feature of the Philippine commerci
otter trawl gear. Each brail is attached to the forewing c
the net. The brail holds and spread the forewing in a
upright position during the fishing operation. It consists ¢

a piece of elongated wood measuring about 2.5 inches i

diameter and about 3 to 4 feet long. These wing brails, ac

cording to underwater tests conducted by New England eng
neers, prevent the net to balloon freely (Symonds an

Towbridge, 1947). In the same experiment, when the win

brails were removed and the wing bridles extended into lon

leaders, the height of the headrope of the net was considerahb
increased, thereby catching both the bottom and intermediat
group of species which, heretofore, have not been effectivel
* taken.

CARE AND HANDLING OF CATCH ABOARD THE VESSEL

Sortﬁzg‘ (pamimili) —The sorting and classifying of traw )N OF

caught fish which are done manually are the most tedious an

¢V-D is merely an improved method of connection of the ott:r '
net to the otter door by providing a ground cable (sweeprope), thereb
increasing the effective fishing swath of the net. Invented by
Frenchmen—Vigneron and Dahl—in 1925 this was then known as V-
system. :




%*;5 =

Yep —»
REDUCED
PORTION

 GONNECTING LINK
- SHACKLE
~ TRAWL POOR CHAIN —

BRIDLE

END VIEW
' BURROWS SWIVEL THIMBLE
CONNECTING LINK

!
f

"EWAMT"/H;)

v

i KELLY EVE
: SHACKLE
o STOPPER
! 'KELLY EYE

RELATIVE POSITION OF

STOPPER KELLY EYE STOPPER & KELLY EYE

Fic. 24. V-D links and connections.

80230 Facing page 156.




Wﬂ: Philippfiné. Commercial Trawling 157

; ! ’ - 1

aming phase of the fishing operation because the
ists of a heterogenous mass of many varied and
small species of fish. From 60 to 80 per cent of the
‘below the 6-inch size and very few exceed the 12-inch

o sorting of the catch is one of the main stumbling
the reduction of crew in trawl fishing vessels as
'so far, no mechanical sorter yet devised for the
y. Fast and efficient sorting is absolutely necessary

to minimize the rapid spoilage of fish while awaiting
in the hold. The rate of sorting depends upon the
v of the sorters and the amount of catch landed. A
of 1 to 2 hundred kilograms can be sorted in one
e or two experienced fisherman sorter. /

is usually sorted and generally classified mto |
commercial groups, not necessarily species. This
classification as named in the order of their market

*  English name Remarks
pusit. Shrimp and squid Undersized of all classes,
and species.
....... Large species . From 6" and up first and sec-
ond class).*

......... Mixed medium species Three inches to 5 inches of
first and second class.
... Big slipmouths Two to 4 inches,

. Miscellany Six inches up or third class
fish.
.......  Fish trash Further classified as to size
mostly slipmouths.

& Total lenzth of fish.

wipment.—Sorting is done manually and the work
with the use of the following equipment: hand
(gancho), wooden rakes (paiigahig), sorting
), flat-end shovels (pala), flat baskets (bistay),
cal baskets (canastro).
' and classifying are done in between drags. The
around the pile of fish. With a wooden rake
a sorter rakes a small pile of fish towards him
rking on it. The two hands work independently,
fish as it comes along and throwing each fish
pective basket containers (bistay). All trash and
e thrown overboard. ~After sorting, the catch is
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thoroughly washed with seawater to remove all slime and dirt.
Then the cateh is either arranged in tray, stored in fish bins,
or packed in 100-kilo boxes or galvanized iron cans (banyera).

Traying (pagkakaha) —Traying is usually .done by Manila
Bay and Lingayen trawlers where the catches are comparatively
less. It consists of properly arranging the commercially classi-
fied fish in standard bamboo or wooden boxes locally called
tray (caja). Each tray measures 24” x 12” x 3” and the
net weight is about 4 kilos (10 lbs.). Traying is considered
an art and the trayed fish should look appealing to the buyer.

The Philippine Journal of Fisheries

pcceeding layers.
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like the shrimps and the bigger species (joya), are
in alternate layers of ice and fish in elliptic-shaped or
d galvanized iron containers. These are arranged in tiers
hold and for every layer a board flooring is used to hold
According to these operators this new
m results in a much better quality of the catch, besides
rizing the handling of the iced fish from sorting to un-
A banyera contains about 40 kilos of iced fish.

lly, under Philippine conditions, properly iced fish can
in fairly fresh condition within a period of from 10

An attractively and properly trayed fish often commands a days without the aid of mechanical refrigeration.

relatively better price than one that is messy in arrangement.
For this reason the traying of the more expensive commercial
group, such as shrimp, squid, large and medium-sized species,
is done by an experienced man, usually the master or the
second master fisherman. The less expensive groups are trayed
by the regular deck hands. The trays of fish as classified
are properly recorded by the skipper who makes the report
to the owner at the fish landing. The trayed fish are then!
ready for icing and storing in the fishhold.

Icing and storing.—Manila Bay trawlers ice their catch dif-
ferently from outside trawlers. In Manila Bay the fish are
classified and arranged in trays and a layer of crushed ice
is spread on top of the fish. Then the trays containing ice.
and fish are arranged in tiers in the fishhold. Everyday
fresh layer of crushed ice is spread over the fish. In order
to minimize the fast thawing of the top ice a piece of canvas
or gunny sack, is often placed over the tiers of fish trays.

The outside trawler, on the other hand, ice and pack the
catch in fish bins in alternating layers of crushed ice and
fish. Each classified group of fish is packed in separate bins
or compartments. A separate flooring is used for every 12-
to 14-inch layer of iced fish in order to avoid undue crushing
by the upper layers. In packing the usual proportion of ice
to fish are as follows:

Length of trip Proportion of ice to fish by bulk
One week One to one.
Two weeks . Two to one.

Three weeks Three to one.

In the latter part of 1950 the trawl and the basnig oper-
ators introduced the use of the banyera system in storing
and handling the catch aboard the vessel. The more expensive

English

Slipmouths

Lizard fish
Mojarras
Nemipterid

Goatfishes
Shrimps
Pomadasids
Pomadasids
Cavallas
Crevalle
Grunts
Croalkers
Gray shark

- Barracuda

Turbots
Snappers
Catfishes
Cutlass fish
Whiting
Lactarida

THE CATCH

ies taken.—The species taken by commercial otter trawler
Philippines consist of a wide variety of aquatic animals
generally inhabit the smooth sea bottoms.

ollowing is a list of marketable species comprising
k of the commercial trawl catches in Manila Bay which,
eral composition, is typical of any trawling ground in
lippines.

Tagalog

Sapsap

Kalaso
Malakapas
Bisugo

Saramullete
Hipon
Bakoko
Bangokiigok
Talakitok
Salaysalay
Babansi
Alakaak
Pating
Torsillo
Kalankao
Bambangin
Kandule
Balila
Asohos
Pellan

Scientifie name

Letogmathus bindus
L. splendus

o L. equulus

Gazza minute
Saurida tumbil
Gerres punctatus
Nemipterus japonicus
N. taeniopterus
Upeneoides sulphureus
Penaeus spp.
Pomadasys hasta

P. argyreus

Caranz sp.

C. leptolepis
Therapon spp.
Johnius aneus
Seoliodon walbeehmii
Sphyraena obtusato
Psettodes erumei
Lutjanus fulvus
Arius spp.
Trichiurus spp.
Sillago sthama
Lactarius lactarius
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Frequency of Samar is more productive during the northeast mon-

ocourrence S aggles Scieutie o period (November to March) than during the other periods
Common ... Gizzard shad Kabasi Anodontostoma chaciun, year. In other areas, such as Tayabas Bay, San Miguel
: da Sorsogon Bay, and Sisiran Bay, however, the presence
Drepane Mayang Drepane punctata. undant jelly fishes during the dry months (April to
g Ia%iead s’m’f‘:g Eﬁ?’ Wosphaliis. Spp. negatively affects the size of catches.
C‘iﬁ;f Alll;;asag Neptg:nif 'pelagicus following catch data were fu?nished by fishing ca'tptail'ls
Soles Dapang bilog  Bothidae. - master-fishermen of commercial trawlers operating in
* Brills Dapang chine- pious trawling grounds in the Philippines (June 1950).
]a'_s SOIEida’E_!' 3 Rate of catch of market-
Oceasional.. Cardinal fish Langaray Ambassis spp. o s Rt i Ig:gira(:uf:s
Anchovies Dilis Stolephorus spp. g R
4 “Mackere] Hasahasa Rastrelliger  brachyso- ~ Lingayen Gulf 60-120
mas. AR e e e R S e Sl GG T R RE 200-400
Spanish mackerel Tanigue Cybium commerson. Southwestern Samar ... .. .. 300-500
Herrings Lapad Sardinella spp. - San Miguel Bay 350-600
Barracuda Torsillo Sphyraene jello. IS Figtanoin 0o n e 0T T el 250-400
Dorab Parangparang Chirocentrus doerab. R GuIaree IStrait ol Sl JE L oCuE Sl S 400-700
Grouper Lapo-lapo Epinephelus spp. B Lt e e 200-400
Moonfish Chabita Mene maculata. R A G e 150-350
Pike eels Pindanga Muraenesox cinereus. ~ Manila Bay approaches 100-200
Pomfrets Duhay Stromateus niger, B Vahng <Bay o oot sl s 200-300
Sawfish Tagan Pristis mierodon ; parative catch of otter trawl and utase—For purposes
Sergeant fish gde. gﬁzz:z:t:;: cenadiy parative study, the rate and the percentage composition
gt;:fnor;ﬂsmys P:Ig'i!m TN EResaptors fotas the catch, by species, of the commercial otter trawl and

e operating in Manila Bay were undertaken in order to
ine the decided advantage and superiority of the former
r the latter. Since the introduction of the otter trawl there
been some doubts in this direction especially among the
d utase operators.

In this observation the average monthly catch of fourteen
and forty-four utase trawlers operating. in Manila Bay

Size of catech.—The size of the catch varies with the area
and possibly the season of operation. A small otter trawler
operating in Manila Bay (1950) averaged between 50 to 100
trays (200 to 400 kgms.) a day, while medium trawlers oper-
ating outside, in the trawling grounds of southwestern Samar,

d to average from 10 to 12 tons (10,000 to 12,000 kilos) ? :
;:i trip of 15 to 15 days. A 15-ton fare in a 10-day trip 0 December, 1948 to May, 1949 was taken for general com-

outside is considered a very successful one. Outside trawlers son (Tables 11 and 12). It will be seen that the rate of
can usually make five trips in two months. As a gauge to per hour for all months combined was 33.9 kilograms
relative abundance of bottom fish the rate of catch per hout L Ibs.) for the utase and 45.8 kilograms (100 Ibs.) for the
or per day is of greatest importance. or trawl during the same period of operation. The dif-

While there are no adequate statistics to show the eﬁ'ec _[_' of 11.9 kilos (26.2 pounds) in the rate of catch of the
of season on the size of the catch of otter trawls, it seemed trawl may not appear significant in favor of preference
" that the better catches are usually taken in areas less exposed - Soleis improved gear. But let us analyze the economies
to the prevailing monsoons and those influence by effluent operation during the period of observation (Table 9). It
washings from rivers and water-shed areas. For example, S be noted that on the average the daily operating cost of
Manila Bay and Lingayen Gulf are relatively productive during 'uﬁ;lset tr;nzier b eStlII;::edt = ;:)e abTo;i}: o gesost mtcg'e
the rainy season but quite poor during the dry season. South- ] at o € average otter trawler. is is due to the
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g operating in Manila' Bay is marketed in the fresh
except the fish trash (dyako) which is ground and made
bagoong. This kind of bagoong, it is said, finds a good
in the interior towns of Northern Luzon.

catch of outside trawlers, however, is disposed of in the
1 fish markets of Manila and fish-drying establishments in
o and Navotas. As a rule the outside trawlers do not
n fish trash (dyako). In the fishing grounds whatever
is caught is given away to hired fish sorters or helpers
own overboard. The slipmouths, which usually form
50 per cent of the .trawl catch outside Manila Bay,
ally disposed of to the fish-drying establishments, and
st of the bigger species and shrimps are sold in the
fish markets together with the catch of the Manila Bay
The price of the catch of the trawlers operating
, is about 20 to 30 per cent lower than the same kind
c_aught in Manila Bay because of the great difference
ty brought about by prolonged storage of the fish in
Fmer.

’1and1ngs of trawl-caught ﬁsh at the Navotas Fish
e is estimated to be 15 to 20 tons daily. Added to
about the same amount of the combined catches of
, sapiao, fish traps, and handliners operating in Manila
d its approaches. Price situation in this relatively small
of fresh fish handled daily is quite sensitive. Occa-
andings of from 15 to 20 tons of mackerel (hasahasa)
by native purse seines (talakop) and fish corrals from
ya Sound and Manila Bay immediately upset the prices.
due to lack of organized marketing and distributing
1 in the handling of fresh fish in the Manila area and
nding provinces.

‘current (1950) wholesale prices in Manila of the dif-
commercial groups of fish taken by trawl are as follows:

A agents are neither bonded nor under obligation to bid fg
fish under one commission agent. One can bid from one com
mission agent to another provided he settles his account re;
ularly to his agent. Default from regular payment debars on
to participate in subsequent biddings until his account is sati i
factorily settled.

Generally, the auctioning hour starts as early as 3:00 o’clo‘
in the morning when the catch of the first trawl is usuall
landed and auctioners are already available to start the biddi 1y
Auctioning goes on as the fish are landed until about 5:@
o’clock in the morning. From 5:00 to 7:00 o’clock in tk
morning the catch of the basnig, sapico, talakop, baklad an
handliners and other gear is landed and auctioned in th
same manner as the catch of the trawlers.

For disposing the operators’ catch the commission ager
gets from 4 to 5 per cent of the gross sales. After the markel
ing hour the agent pays in cash the sales value of the day
catch to the vessel operator or owner. In addition to thi
service of the commission agent the boat owner gets free
: of baskets, collection of fish trays, and more often, emergene
E cash for boat repairs and boat operation. In other words,

- commission agent, in many instances, also serves the role |
the banker of many fishing boat operators.

After the day’s fish auctioning, which usually closes 3
about 7:00 o'clock in the morning, DUKWSs, bancas, fu
barges and ice trucks start the rounds of servicing the boat
of needed supplies. One or two diesel fuel floating barge
service the sixty to eighty fishing boats landing daily at t
Navotas Fish Landing. About twenty to thirty DUKWs an
a good number of fast-service dugouts operate daily at th
landing. At about 8:00 o'clock in the morning the trawlel
start to leave for the fishing ground in the Bay.

The following are the daily fixed charges to a trawler at .?
Fish Landing:

English name Tagzlog name il Ilifgl.lhsstmy g
Service 5 Rate ‘ 2 Pesos
) ; Hipon:

1. Commission agent ... ........... 4 to 5 per cent of gross sa 0 size Sugpo 12-14

i 8320 GRS T e I SR SR P10.00 a day size (white) Puti 10-12

3. Banquero service . A R e S SmaN ER D LT i size Suaje 10-12 -

4. Landing fee (mumcxpal tax) .. - P1.00 a day size Quakit - 8

Fish disposal.—In Manila the catch of the trawlers is di Pusit 10-12

posed of in the (1) fresh fish markets, (2) fish-drying estal es (Joya)
. : p i Loba or lapulapu 14-16
lishments, and (3) bagoong industry. The entire catch

Bambarigin 8-10




The Philippine Jowrnal of Fisheries

Manacop: Philippine Commercial Trawling 169
\
' English name Tagalog name Pr?felpﬂeﬁs:fay : ; N"‘;’?‘?ﬂ“‘an
Pegos i / Hd.mﬂfs

Nemipterids Bisugo 7- 8 SR L R e s B T 3t 5
Bothids Kalankao 6- 8 . i 12 to 24
Barracuda Torcillo 6- 8 . wire (parcelled with Manila rope, then tarred)........... 8 to 10

Crevalies " Salaysalay 5- 6 | Sk T W
ally, the use of cable wires for towline is more expensive

Drepanids Mayang 45 S 2 : A ;
Mixed medium species (Halo) 3.4 Manila ropes. Cable wires require, in addition, drum

Slipmouths A -2 ] :_for efficient operation. But in the .long run these
Miscellany Samot 2- 2.50. , , wires turn to be much more economical than plain
Swimming crabs Alimasag 2- 4 inary Manila (abaca) ropes.
Lizard fish Kalaso 2-3 follomng are suggestions in prolonging the life span
= h(;:tzrzarhd shad I;:Dabalfl 3;_54 la (abaca) towlines:
ish tras g yako lines should, if possible, be spooled in a wooden drum
i Per basket of 256 kilograms each. coiled on a latticed platform on the foredeck.
e A R ob Tarre KD Acosssbams § ey should not be allowed to slide taut through the
4 _ ; A : 1¢ bitts or bollards. Necessary rollers should be provided
The unusually rapid organic and bacterial activity in the order to reduce wear and tear of the towlines at this
tropics brought about by relatively high temperatures and :

strong sunlight are contributory factors in the rapid deterioras B lties shiotld be thoroughly washed off shie ohd
tion of fishing gear and accessories. Deterioration may be Bfter every fishing trip and properly stacked to d th
brought about through physical wear and tear and consequent ; g BEODGEY SIRCTS SOt e
of the vessel.

weakening of organic fibers of nets and ropes due to action
of bacteria, mold and other organisms. Enzyme action brought
about by fish slime and dead fish works hard especially on the
fish nets. Teredos and other marine growths are likewise very
active in tropical waters affecting wooden hulls of fishing ze of thimbles in order to prevent the rapid wear and
vessels in varying degrees of exposure in the water. Flexible nese parts.

cable wires also wear out rapidly owing to action of rust ads and towing blocks for Manila towlines should,
(oxidation through exposure to air and action of salt water). e, be made of wood and of proper size of sheaves in
Gear depreciation in the trawl industry is estimated to b minimize wear and‘tear of the strand.

from 100 to 150 per cent annually. This depreciation can be le wires.—The deterioration of plain flexible wires
- reduced through proper care and maintenance of the fishing ter than that of Manila ropes if not properly taken
gear and accessories. They deteriorate faster especially when not in use

Towlines.—The Manila (abaca) ropes used as towlines if j action of rust. Through use they also wear out

trawl fishing are not treated with any kind of preservative the improper use of size of sheaves and without
They are directly used as they come out of the factory. Man msideration to the proper working load requirements
of the locally manufactured Manila ropes are pre-treated witlh ic size of cable wires.

oil and this keeps them quite impervious to water for som llowing are hints in the proper use of plain cable
time. However, the small-stuff Manila towlines are eith ) ‘towlines :

lightly tarred or creosoted. The normal span of life of thes n cable wires should be regularly greased or oiled

kinds of towlines used in the local trawl fishery is as follow used engine oil) after weekly fishing trips. When
is tied up for repairs it is advisable to grease the

ning or tarring Manila towlines may help prolong the
of towlines.
rope-end connections should be provided with the
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cables in order to avoid rust decay. A regular warm oil
treatment prolongs the life of cables as it does mnot only pro-
tect the outer wires but also penetrates the hemp center, there-
by preventing rust and excessive friction of the inside wires.
This is an important factor in the life service of a wire rope.
Biscolite or tar treatment are also recommended as it prevents
the penetration of salt-water into the inner strands. This
latter treatment can easily be applied with a brush and then
allowed to dry before using the cables. :

b. The working load of plain cable wire for general purpose
should not exceed one fifth of 1ts tested breaking strength
" Factor of safety in excess of 5 varying up to 8 and eve
more, are often’ required for safety and economical operation

¢. The load should not be lifted with a jerk as the strain
may equal three or four times the proper load and a sound
rope may easily break.

d. Wire ropes should be examined frequently for faults or
weak points. A new rope is cheaper than losing an entlr
gear and/or preventing accidents on board the vessel.

e. Great care should be taken so that the grooves of drums
and sheaves are perfectly smooth, ample in diameter and con:
form to the surface of the rope. Perfect alignment of the
sheaves and blocks are necessary so that the ropes may not
chafe on the sides of the grooves.

Care of mets.—On board the vessel reserved mnets should b g
properly stacked in a cool, airy place where it is not likely
to get wet by the rain or the splash from sea water. If spa e
is limited on deck, it may be stacked on top of the pilot house
and then properly covered with a good water-proof tarpauh
for protection from rain and sunlight. In stacking, the nets
should be property piled on a wooden latticed platform so it
will not get wet from water seepage underneath. In ﬁshln
the belly of the bag should be provided with a chafing gear in

order to minimize the wear and tear of the net at this point
Old coarse cotton or abaca webbing soaked in tar makes good
chafing gear.

At times dolphins and sharks prey on the gilled fish of th
bag consequently tearing off circular holes and often, spilling
a good portion of the catch. This is minimized by covering
entire bag with false bellies made of coarse webbing. .

After fishing the net should be thoroughly washed by towing
it behind the vessel for at least an hour in order to remove the
slime and mud. If the same net is to be used again in thi

ing trip, the net is spread out on board the vessel for
drying, keeping the floats and lead weights intact.
ila Bay fishing the net is usually used continuously for
ays before it is sent ashore for mending and tanning.
actual use should not be carelessly piled on deck and
ed for a prolonged period under direct sunlight as heating
bacterial action. Similarly, nets or portions of it should
gtacked wet in the hold. These are some of the perti-
causes of rapid rotting (buog) of nets on board the vessel.
g of mets.—Two common methods of net treatment are
the commercial trawl ﬁshery, namely, (1) the straight
k and (2) combination blood-tan-bark method. The
tment is gradually being outmoded by the first method.
treatment of nets with the use of tar and copper
s is seldom, if ever, used in the preservation of trawl
- However, creosote-tar is used for treating chafing gear,
oy nets and parcelled trawl warps of beam trawl. The

e tanned either in concrete vats, in 50-gallon drum, or
dug-out banca.

ght tan-bark method.—This is a universal method of
ent also used with other kinds of commercial fishing
the Philippines. It consists of extracting the cultch
ed bark of either nigue (Xylocarpus spp.), taqgal
s tagal), or a combination of the two. The ratio of
'k to fresh water solvent varies with the condition of the
or a new net, from 10 to 20 kilos of coarsely chopped
k is boiled in about 50 gallons of water and from
ilos in the same amount of water for old nets. The
s boiled in an iron vat or in a 50-gallon drum from
5 hours until complete decoction is obtained. Then the
goaked in the solution while still hot until thoroughly
3 Then the net is hung out to cool under the shade
ight and dried under the sun.

combmatmn tan-bark and blood treatment consists of
tanning procedure just described followed by the
treatments as follows: 10-15 gallons of ox blood mixed
o0 gallons of fresh water or enough water to wet one
& net is soaked in the blood solution until all of it is
by the net. It is then steamed from 4 to 6 hours
t the blood has completely. coagulated which is indicated
glossy appearance.
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While there has been a steady over-all increase in the ca

and number of trawlers in operation since 1946, the catch per
unit - of effort started to decline especially in Manila Bay
(Table 13). According to later reports by operators (1952)
the trawlers operating in Guimaras Strait gradually noted a

decline in catch per day.

Prospects for the expansion of trawling by space and depth
in Philippine waters are not very bright. Trawl explorations
conducted jointly by the defunct U. S. Fish and Wildlife Service
and the Bureau of Fisheries in 1948-1950 indicated that the
assayed production of the remaining prospective areas within
* the 40-fathom line was about 50 kilograms per hour per drag
with the use of a 100-foot net. There is an estimated 2,000
square miles of these seemingly prospective grounds, but most
of these areas located on the southeastern part of Luzon are
not readily accessible from the principal ports of Manila, Iloilo,

“and Cebu.

Expansion by depth beyond the existing 40-fathom line of
commercial operation has also shown negative results as per
the results of recent trawl explorations off Corregidor Island
and Lingayen Gulf. The catch per hour of marketable fish
seemed to decrease with increasing depth of water up to the
100-fathom line. It is of interest to note that the catch of

nonmarketable fish which consists of flying gurnards. (Dac
tylopteride), stargazers (Uranoscopids), frog fishes (Ogocepha

lidee), trumpet fishes (Flstularndae), and other worthless group

of fishes appeared to increase in direct ratio with depth. Un
like, however, in the upper latitudes, the recent explorato

deep-water trawling operation up to 200 and 250 fathoms off
~ the West Coast of the United States of America and along the
English Channel has yielded very promising commercial catches

of marketable species of fish.

The composition and size of the demersal stock of trawlable
species are typically tropical, characterized by numerous species

but generally lacking in poundage. The over-all production
averaged about 68 kilos per hour-haul with the use of a 100+
foot trawl net.

The present serious strain on the trawl ﬁshery can be relieved
in several ways. These are (1) diversion of some of the trawl-
ing fleet to pelagic fishing, (2) organization of high-sea trawling
ventures along the South China Sea area, and (3) regulation

of operating units per trawling area and rotation of trawling

areas.
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later part of 1950, from 10 to 20 per cent of the trawl-
were diverted into the basnig fishery. This came in
of the successful development of the bag net (basnig)
owered nonindigenous eraft (65-130 feet long). This
of the most outstanding developments in Philippine
fisheries during the postliberation period.
r‘u’tlook'of the Philippine trawl fishery is not entirely
 The pre- and postwar successes of commercial and
ntal trawling operations conducted by the Chinese
n from Hongkong and the Japanese fishermen from
Japan and Formosa in the South China Sea are highly
of the tremendous possibilities of developing an ocean
shery from the Philippines.
these oceanic fishing operations are shown in Tables
h16:
nture will require specialized type of trawling vessels
ly different rigging, large-sized meshes of nets and
ﬁs]:ung crew that can withstand the exposed weather
obtaining in the South China Sea area. The nearest
ling ground is about 400 to 500 miles of navigating
m Manila, equivalent to about five days of naviga-
id from the fishing ground. A normal fishing trip
30 days can bring home a payload of from 50 to 60
or refrigerated fish, good-sized marketable species
find a ready acceptance in the Philippine markets.
fishermen of neighboring nations have paved the way
' trawling and it remains for the Filipino fishermen
suit.

Some of the significant

Conecentrated summer fishing grounds of South Chine Sea area.*

Average Area in )
Chief variety of fish catch 3‘1‘?“’1 Location
per hgul | BauLca
mile
box ©
R e L o 29.5 890 | 40 nautical miles south west of

---- Taiwan Bank.
Lutianus, Sau- 35.5 4,182 | 120 nautical miles southwest of

, Pristipomoides.
da, Pristipomoides

32.3

2,335

Taiwan Bank y
Adjacent waters east of Hainan
Island.

L. ¢

l Liu-Foh-Hsuen and Chen Gen-Chen.
- grounds of the South China Sea.

25 kgm. (approximate)

Review on fhe several conditions
1952. Rep. Res. Lab. Taiwan Fish
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rope (ayuda sa lawayan)—is a line temporarily secured on each -
of the junction point between the bosom and the wing fo the
part of the sweeprope. This is to facilitate hauling of the net.

pe (seguiri)—is used to help guide or steer the vessel as well
‘secure the towline from fouling under the vessel.

Otter board, otter door (board or fabla)—refers to the pair of rectangular
~ wooden paravanes used to spread the wings and mouth of the traw!

- net during fishing.
Chains (kadena)—refer to chain weights used along the footrope and
bridles of the otter door.
Brail (baras)—refers to a wooden stick used to spread the wing tips.
Mouth (bukana)—refers to the forward opening between the cork and
leadlines.
Footrope, leadline, bottom line, ground line (lawayan sa bato)—is the part
to which the bottom part of the net is hung from wing to wing.
Headrope, corklme, floatline (lawayan sa buya)—refers to the upper ropes
on which the upper part of the net is hung from wing to wing. :
Chafing gear (panapis)—is a piece of coarse abaca webbing or olcl nett.m
attached to the bottom rubbing portion of the bag.

Shark or purpoise covers (pamating)-—consists of a coarse abaca or old
netting completely encireling the bag. This is to protect the bag
from the attack of sharks and purpoises on the impounded and
gilled fish.

Top (tenjo)—the forward part of the body of the net which overhangs
between the bases of the wings. ‘

Wings (pakpak)—are the extended narrow sides of the net, tapered along
the top side and straight along the bottom side. J

Tips, corners or bats (kuisilyada)—are triangular pieces of webbing at-
tached along the forward edge of the body on either side with an :
outer edge sewed to the wings. ] : MATERIALS NEEDED FOR MAKING A TYPICAL 120-FOOT

Trawl, warp, towline (remorke)—consists of a pair of Manila ropes oz OTTER TRAWL NET
steel cables used in towing the net during fishing. :

Sides and top—are the sides of the body of a four-sided net.

Flapper, funnel (galao)—is a non-return value which consists of either one
or four sides of light netting set. This serves in the pre-sack, as a
one-way value to prevent the escape of fishes toward the mouth of
the net. ]

Big balk line (sumberihan)—is the secondary foot-roof of small stuf
Manila rope to which the small balk line is tucked in.

Small balk line (sumbiri)—consists of a single scan of lacing on the
big balk-line. ‘

A lacing line (panumbiri)—laces the footrope to the marginal line of h n, cotton rope, %" diameter—Ribbing (Pangbuto).
net proper. The marginal line is seized at definite interval alo Poke line (Tali sa -supot).
the hanging line of the net. E

Wing bridle (parisukat sa pakpak)—is a pair of forked ropes about thi loms (225 meters) 1”7 diameter—Headrope (Lawaeyan sa buya).
size of the footrope attached to the wing tips. Sweeprope line (Parisukat).

Sides (lagiliran)—The lateral part on each side of the body of the nef % Door strap' (Lu‘bzd sa tabla).

Sweeprope, ground cables (;mﬁmkat sa board)—refers to the rope or cabl - .(229 meters, 1 roll) 12 thread—Hanging line (Panukog).
. connecting the otter door and the wings. : . % diameter)

Bag line, haul-in-line (ayude sa supot)—is a Manila rope towline used i
hauling the bag, often secured to the forward part of the net.

- frame (salokan)—is the scooping platform of the catch.

 stern davits (saklitan sa board)—are hanging gallows of the
doors set at the port and starboard quarter (stern set).
ant, board penant (ayuda se parisukat)—is a piece of rope secursd
sen the board bridle and the forward end of the sweeprope. This
in retrieving the sweeprope during hauling operation.

draw string (panali sa supot)—a piece of hard cord rope used
g the poke end of the bag.

(panabit)—is a line attached between aft corners of each otter
or the focal center of each board. This is used as a protecting
of the net in fishing in new grounds.

ﬂ;e net (areada)—is the paying out of the net at the commence-
of fishing operation.

e net (kobrade)—is the taking in of the net aboard the vessel
¢ completion of dragging operation.

gl (kobrada)—the period covered between shooting and hauling
f the net (actual fishing operation).

The properly adjusted towing point of the otter board.

making web:

m. No. 12 medium laid down twine—Wings (Pakpak).

No. 15 medium laid cotton twine—Body (Katawan).

No. 60 medium laid cotton twine—Belly (Paniyan).

No. 18 medium laid cotton twine—Bag (Supot).

No. 12 medium laid cotton twine—Lacing twine (Panutos).
No. 90 medium laid cotton twine—Hanging twine (Panu-

Small balk line (Panum-
biri).
Buoy line (Pangbuya).
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25 fathoms, 11" diameter—Footrope (Lawayan sa bato),

2 balls, 6 thread (%" diameter, 8 ply)—Glass buoy cover (Balot

buya).
Net accessory:
100 each glass floats, 4” diameter (Buya).
20 each glass floats 6” diameter (Buya).
120 each rock weight (Nos. 1, 2, and 3)—(Bato).
12 each 2” diameter galvanized iron rings (Argolla).
2 each 2%” x 2” x 8" wing brail—(Baras).
30 keg. galvanized iron chain, 3" size (cadena).

12 each galvanized iron thimbles, 1” size—(Guarda acabo).

6 each galvanized iron shackles %" size (rollete).
For paired otter doors (1%" X 86" 6').
Approximate weight: 250 lbs. each.
Lumber:

36 bd. ft. of soft wood (palosapis) planking (13" x 12’ x 6‘)_.
18 bd. ft. of hard wood (guijo) planking (13" x 12" x 6').
13.5 bd. ft. of hard wood (guijo) planking (1%” x 6” x 12').

Irvon runner and accessory:

140 Ibs. (65 kgm.) iron runner (4 pieces of %" x 4" x 6’ each).

18 feet (5 meters) galvanized iron chains %" diameter.
72 each bolts, %” x 3”.

6 each galvanized swivel, %" diameter.

4 each eye bolts with washers, %" x 2".

2 each galvanized swivels, 5" size.

2 each triangular (equilateral) bridles, 24" x 2g".
4 each iron bridle plates, 14" x 4” x 8”".

Prospectus for a Small Otter Trawler
: (25 tons gross)
L Probable . capltalization: - ol s e it v s e
1. Equipment:

a. One wooden vessel, reconditioned tughoat. (46

x 14’ x 5') equipped with one 120 h.p. Cummins

or a 226 h.p. Graymarine Diesel .........ccccoiciivnnine

Nore.—New vessel of this size equipped with a 120

h.p. heavy duty engine complete with fittings (30,000,

b. Reconversion of vessel for otter trawl, including
inenigtiont of -figh hold " aisl ae. s s
¢. Three (3) sets of otter trawl nets, complete with
accessory gear at P1,200 each .....
d. Winch installation (roller type)
e. One pair otter doors
f. One pair trawl warps 115" dxameter, hand laid
Manmle Pope: i bt e gl
. Boat chandleriesd e o it L ]
h. One service jeep (used) .
1. Miscellaneous supplies ...
2. Operating capital ......ccocoeimvenenrecee e okt eyt AL LT

P40,000

2,000

3,00(
800
201

come, based on number of fish trays (4 kgms each)
a. At 60 trays daily average cateh or 1,680 trays
mmonthby- at P Sach T - crno 8 Ko T e $6,720.00
NoTE—60 trays of assorted fish is the current :
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e monthly*income (26 days operation in Lingayen

A

average daily catch of a small otter
trawler in Lingayen Gulf (July, 1949).

bable net income monthly ... 2,035.00

timated monthly operating expenses ... 4,695.00
mated daily operating expenses ... 156.00

y operating expenses (26 days operation)
jes and/or wages of crew:

., One skipper (patron) ... S 7 11
One engineer (Bay and river hcense) 250.00
One master fisherman at P10 daily ... 260.00
One 2nd master fisherman at P8 daily ... 208.00
Three deck hands at P4 daily ... 312.00
ﬂpe goole at T dafly [ s o i it es S et ney 104.00

FROLRIT = e e e e P BRG]
ly maintenance of boat and crew
‘Subsistence of crew at P15 daily ............. petee e P450.00
Tce, 6 blocks (50 lbs) daily at P2.50 each ................ 390.00
el 88 driims at P22 each .ol 836.00
bricating oil, greases, etec. .......cceniee 100.00
A N o e B e o AR Ry S AT B 100.00
S e SR R A SR e SRR O o 50.00
57 R e i T P1,926.00
salaries of management:
ne in-charge (encargado) .....eocceeicerunnes $200.00
accountant (part-time) ... 50.00
T el 2 gt R e e L S S O e 150.00
0 helpers at P100 each 200.00
g SRR 160.00
Total . i featct P760.00
repau' and deprecmtmn of hull‘ engme and
sine depreciation and repair (10%) ... P200.00
1 dry docking and painting every 6 months '
cluding depreciation ..........c..cocoiiiiiiiceienes 150.00
trawl warp depreciation (20%)....ccccooionee 76.00
iation and repair of nets (5% ).....ccccccmuuremes 200.00
L R R PR I kA R $625.00




ILLUSTRATIONS

3 PLATE 1

4
“General view of commercial otter trawlers anchored off Navotas
'Fish Landing, Navotas, Rizal.
'typical Manila Bay trawler (converted Japanese-type utase
trawler) Navotas, Rizal.
pical dugout banca used in ferrying promsmns to and from
chored trawlers, Navotas Fish Landing, Navotas, Rizal.

PraTe 2

yerete vat used in tanning trawl nets, Navotas, Rizal.

ed trawl net being hanged to dry, Navotas, Rizal.

fish is galvanized iron containers (banyeras) used by “out-
ded” trawlers for storing and transporting catch.

PLATE 3

1 catch (jako) of trawlers contained in bamboo baskets.

of fish trays (caja) ready for delivery to “inside” trawlers.
of galvanized iron fish containers (banyera) ready for
ivery to outside trawlers.

PLATE 4

hibian truck (DUKW) loaded with ice and supplies for
ery to anchored trawlers.

ading banyera containing iced fish from amphibian truck.
trays (caja) ready for wholesale bidding.

PLATE 5

ing the wings from a single block and tackle rigged to a
m on a modern trawler. _

ng the bag containing the catch.

ing the bag.

ing the loaded bag on the aft deck to release catch.

g strap on the wings of the net.

sing the cod-end knot.

atch of a trawler released on the deck.

+ the catch.

PLATE 6

ium-sized trawler (Manila Bay type).

m-sized trawler (Negros type) Bacolod, Negros.

l-sized trawler, Tabaco, Albay.

 type trawler (a converted harbor launch).

" a modern medium trawler looking from aft showing port
rboard trawling winches. Note steel wire warps being

185
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and nets hang out to dry in the background. After Umali
(1932).
Utase beam trawler anchored off Bankusay Fish Landing, Manila.

Note: Utase nets being dried on deck and file of trays in the
background.

ying- tter trawl net astern. - 3
g' g:cy;:igngou:h:np:rt side otter door on the A-frame made of heav
3 duty G.I. water pipe.

{ net.
8. Hooking the port side otter door preparatory to hauling of

TEXT -
e FIGURES

i TS,
¥iq. 1. Hauling-in starboard side trawl warps on winch rolle

ing-in of quarter ropes. : 3
2. g:auillii?:ggn;hz c:.tch over a U-shaped, collapmble frame, place
s squarely aft the stern railing.. /
4. Preparing the cod-end for brailing.
o 5. Paying out the trawl net over the stern.

d towin
6. Releasing the port-side trawl warp through the two forwar )

bitts. : ] _ :
T Strletching the wings during shooting of the net
ie

S ing the trawl warps on the port side forward bitts. -
8. Securing PLATE 8 - 5. Deck arrangements on large trawling vessels (over 50 feet long)
i

IIG‘- 1- 1\ U- S- IIaUy peIBOIII'I.el Oat beln conv Ited to a S“l.all tlawl P uBuall d Ve
b; te th ] ted ']b h g d 'de' - =) ¥y al OPted m 1he Paciﬁ
0 e COIIlpe pl ot ouse an Sl illgs. A.m . (d ¢ Coast of the '[I -I l E
(e} 9‘ a Bl p 1rs O huu all s 6. raw warps and h]_- i]
2. A. m dlmn tjawlel bein; dl docked. fOI nnu Trepa f

un W Tt 1 : ;
B (diagrammatic). §
S Navy st ion Yovn MOTnEL S8 . The Philippine otter trawl door used in the commercial fishery
vy 1 boat under conversion.
3. A U. S. Navy stee

_ o (diagrammatic).
rawler. 3 U. S. Fish ai - 8. Diagram of a commercially operated otter door showing the
£ T_tN. Gill used in otter trawl ex'ploratlltgls'ti}go??e ‘ ~ percentage proportions of the bridle arrangement.
wildlife Service in the _thppmes ' 9. Diagram of a Louisiana-type of otter door (light type) suitable
5. Otter trawler under repair. tton and abaca twines, Tabaco, Albt for a 70-foot headrope net. Bach weighs approximately 35 kgs.
6. Native spining machine for co }ﬁie i 2R e . Diagram of a Western type of otter door (medium heavy type)

Fics. 7-8. Native twine making mac ey used in deep-water otter trawl exploration in the Philippines. #

Each weighs approximately 250 kgs.

. Systems of otter door hook-ups used in the commercial otter

trawl fishery (diagrammatic).

12, Perspective view of a typical trawl net showing paris (diagram-
matie).

Diagram of a typical Philippine trawl net (diagrammatic).

4. The “mestizo” trawl net (digrammatic).

5. Cutting diagram of a Florida baloon trawl.

The shooting operation of the Philippine otter trawl net (dia-
grammatie).

7. The hauling operation of the Philippine otter trawl net (dia-
grammatic). ;

The shooting operation of an utase trawl gear (diagrammatic).

9. Hauling operation of a Japanese beam trawl gear, utase (dia-
grammatic).

A typical Japanese beam trawler, utase, deck plan; b, bowsprit;
e, cabin; e, engine room; ex, exhaust; fw, fresh-water tank;
g, galley; h, hatch cover; mm, main mast; mw, motor winch;
pp, wooden pins on the port side; ps, wooden pins on the

1. Trawling grounds in the Philippines. Heavily shaded areas in-
- dicate existing commercial grounds and those lightly shaded
g are possibly potential trawling grounds. .

- 2. Deck plan of a typical Philippine otter trawler (diagrammatic).

- 8. T-stanchions and brailing frames of a Philippine otter trawler
(diagrammatic).

a, Stern davit and trawling bloek,

4. Deck arrangements on small trawling vessels (under 50 feet long)
usually adopted in the Gulf State of the United States of

America (diagrammatic).

PLATE 9 |
the Japanese utase (beam traw

y £ .
Fic. 1. Hauling the main trawl warp © B s r Risisrey

through block fairleads secured
After Umali (1932).

2. Securing the main bridles prepar
After Umali (1934). :

3. Hauling in the wing bridles from
Umali (1932).

atory to hauling of the utase n

portside winch rollers.

PLaTE 10

. hooti
1. Securing the cod-end with a Japanese knot preparatory to s ‘
b the utase net. After Umali (1932). et
9. Repairing torn parts of bag of net and checking :
; £eig'hts. After Umali (19:'32). S e 3

3. Hauling in manually the wWing of an u 3

(1932).

PraATE 11

F e Q Q =) M :
1 N t | ft W tase perators, Bankusa :
1G. £ pre ar Japanese u (o) : y .
e the ta-nning v ats, ﬁah tra ys and spare beams 1n for egT
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22.

24,
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starboard sides; b, roller toward bow; 7w, roller winch; sd,
small derrick; st, store box for provisions; wb, wooden bar; wh,
wheelhouse.

Perspective view of an utase trawl net showing important parts:
b, beam; bl, belly; br, brail; bt, bating; ¢, cod end or bag;
d, draw string, or poke line; f, funnel-like affairs; fr, foot-
rope; gf, glass floats; hr, headrope; #w, iron-chain weights;
mb, main bridle; »w, rock weight; s, square, sw, stone weights;
w, wing; wb, wing bridle.

An utase trawl net; end of one wing, showing various parts and

accessories’ and its attachment to wing and main bridles; bl,
balk line; br, brail; fr, footrope; gf, glass float; hw, headrope;
ie, iron-chain weights; jk, Japanese knot; mb, main bridle;
rw, rock weight; sw, stone weight; wb, wing bridle.

A portion of an utase trawl warp, showing connection of main
towline, iron chain, and main bridle; emb, eye-splice and thimble
of main bridle; emt, eye-splice and thimble of main towline;
ie, iron chain; mb, main bridle; mt, main towline.

Forewing showing head and footrope comnection and details.

25. V=D links and connections.
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.,.a.hu:_ai:,; 70,

= 147,
Ahuuak 22, 150.

~ Alamang, 22

dried, 85, 86,

Amm;g, 160, 168,
 Alumihan, 22,

. spp., 160,
Amihan, 126,
Anahtw. 11;
Anchovy, 22, -
dried, 86,

-Anisoptera thurifera,
. Anodontostoma chacunda, 22. 160.

~ Araro baybay, 109,
Areada, 147. .

- Argyrops cardinalis, 177,

. Arius sp., 78, 81.
“isppe, 159,
Asohos, 107, 159.
- Asoos, 107.

~ Atherina sp., 97, 101,
_ Atherinidae, 97, 101,

Atyidae, 22.

Availability of caicmm in bagoong alamang,  Boenito, 22,
r dried alamns

3 oyster shell, and baluf. 85.
Ayuda sa lambat, 137, 148,

~sa lawayan, 154.

sa paresukat, 154.
—~ B mot. 187, 158;

2 Ayunziu, 65, 78,

Babadlong, 22.
Bagaong, 102,

~ Bagoong, 39, 41.
*  alamang, 83, 86, B88-92,

- Bagsang, 104,
Balasnig, 3,
Baklad, 128, 166,

Ambassidae, 97, 104
Ambassis sp., 97, 104.

-

canned

an_improved type of g‘oby ﬂshmn.‘ gear,
used in Laguna de Bay, with notes
~on the ‘composition of the com:
— - mercial eatchea. 65, B 101,
& Accmrles and ‘supplies needed by a com= Bm:; et
g - mercial trawler in a ﬁshmg tnp,, d

INDEX

- Bakoko, 139,
Balila, 159, -
Balut, 86, 86, 88,

caleium, 89,

Bamboo, 69,
Bambusa spinosa,

Bangokngol, 159,
Bangos, 33, 34,

canned, 85, 86, 8&-92

; canning, 31.

- Baraonigan, 102,

~+Alginie acid, studies on the extraetion of, <
3 from some species of Philippine

sargassum, y

Baras, 156,
Barracuda, 22, 159,

a bag met for pelagic. fishing

B80-92.

Bambangin, 150, 107.

Bﬂ

160, 168,
‘Basnig, 4, 5§ 128, 166, 175

Philippines, 1,

Bashigan, 11.
Batangan, 69,
. Bayog, 76.
Beach seine, 4, 5.
Beam trawl, 4, 5,

119:

in the

BERSAMIN, SILVESTRE V., -OLYMPIA
N. GONZALES, and JOSE 1.
SULIT, Availability of cglchrm in
bagoong alamang, dried alamang,
canned hafifos, oyster shell, and

{ balut, 85.
‘Bintol, .3,

Bistay, 157. &
Bisugo, 159, 168.

Bivang-puti, 78,

BLANCO, GUILLERMO =T

Postlarval

forms ‘of marine fishes of Siokun

ince,

Bothidae, 160,
> 168,
Brills,  160.
Buan-bugn, 97,
Buog, 171.
~ Bural, 74.
‘Burao, 22
Butuan, 72.
Buya sa supot, 1358,

Caja, 158,
Calcium, 89.

Bay, gl?mboang‘a.

C

del

ur  Prov-

Availability of in bagoong alamang,

dried alamang,

oyster shell,
Canas‘tro, 157,

canned bafgos,

and balut, 85,

J
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Cantherines sp., 97, 111, 112,

CAPCO, SANTIAGO R., and PORFIRIO
R. MANACOP, The abuyan an im-
proved type of goby fishing gear,
psed in Laguna de Bay, with notes
on the composition of the commercial
catches, 65.

Carangidae, 177.

~ Carangoid, 177.

Caranx, 176.

deani, 22.
leptolepis, 22, 150
malabarieus, 177.
sp., 169.
spp., 22,

Carchariidae, 177.

Cardinal fish, 160,

Casein, 89.

Catfishes, 159.

Cavallas, 22, 159,

Ceriops tagal, 171

Chabita, 160,

Chanos chanos, 33, 34.

Chemical analysis of dried alamang, ba-
goong alamang, canned bafigos, balut,
and oyster shell, 86,

Chirocentrus dorab, 160,

Choo-choo line, 153,

Cobrada, 148.

Commercial trawling in the Philippines,
119,

Comparative operating costs and gear re-
quirements of an average commercial
utase and other trawler in Manila Bay,
144,

Conay, 65.

‘Cornstarch, 89.

Cow-nosed rays, 160.

Crabs, 160.

swimming, 168.

Crevalle, 117, 159, 168.

Croakers, 22, 117, 159.

Cutlass fish, 117, 159.

Cybium eommerson, 22, 160.

D

Dactylopteridae, 174.
Dalag, 78,
Damsel fish, 109,
Dapang bilog, 160.
chinelas, 160.
Dasyatis spp., 160.
Datnia plumbea Kner, 65, 78,
Dhanlenos, 136, 156.
Dilat, 22.
Dilis, 22, 39, 45, 86, 160.
Dorab, 160,
Drepane, 160.
punctata, 160.
Drepanids, 168.
Duhay, 160.
Dumpilas, 22.

.Dyalm. 15.7, 167, 168.
E

Eel, 98.

Elopidae, 7. =

Engraulis dussumieri,- 22,
Epinephelus, 177.
Euthynnus yaito, 22.

F

Fish paste, 39, 41.
trash, 157, 167, 168.

Fistulariidae, 174.

Flathead, 108, 160,

File fish, 110, 111,

Frog fishes, 174.

Furasukin and mild heat in canning bangos,
a preliminary study on the preserva-
tive action of, 31.

G

Gancho, 157,
Garopa, 105.
Gazza minuta, 159,
Gele, 160.
Gerres  punctatus, 159.
Gil net, 4. =
Gizzard shad, 22, 160, 168.
Glassperch, 104.
Glossogobius giurus Ham.-Buch., 65, 70, 78,
81. ‘
Goatfish, 108, 159,
Gobies, 70.
Golden skin Pargo, 177.
GONZALEZ, OLYMPIAcN., se¢ BERSAMIN,
GoNZALEZ, and SULFL.
Grouper, 160, 167.
Grunts, 117, 159.
Guia sa remorke, 154.
Guijo, 138,
Gymnocranius, 176.
griseus, 177.

Habagat, 126.

Halo, 157, 162.
Halubaybay, 22.

Hasag, 3.

Hasahasa, 22, 160, 167,
Hemigaleus balifouri, 177,
Herrings, 22, 160,
Hipon, 157, 159, 167.
Hook and line, 4, 5.
Hydrochlothrus sp., 49.

I
Ibot, 22.
Ichthyocampus sp., 97, 100, 101.
Igat, 98.

Ilisha hoeyenii, 22,
Indian anchovy, 89.
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Jaco, 162.
Johnius aneus, 159,
Joya, 157, 162, 1867,

K

Kabasi, 22, 160, 168.
Kaladkad, 78.

Kalankao, 159, 168.
Kalaso, 99, 159, 168,
Kandule, 159.

Kanduli, 78, B81.
Katsuwonus pelamis, 22,
Kuros, 22,

L

Lactaridae, 159,
Lactarius lactarius, 159,
Lambiao, 22.
TLangaray, 104, 160.
LAQ, RICARDO G., see MEeciA and Lao.
TLaolao, 22.
Lapad, 22, 160.
Lapez, 101.
Lapo-lapo, 160.
Tapulapu, 167.
Lawagan, 11.
Lawayan, 163.
sa bato, 137.
sa buya, 137.
Leiognathus bindus, 159,
equalus, - 159.
splendus, 159.

spp., 22,
Lethrinus haematopterus, 177.

Liza, 101, g

Lizard fish, 99, 117, 159, 168, 177.

Loba, 167.

Loligo sp., 160.

TLong-jawed anchovy, 39,

Lubid sa buya, 137,

Lutianidae, 97, 106, 177.

Lutianus, 175, 176.
dodecacanthus, 177.

fulvus, 159.
monostigma (Cuvier), 97, 106.

M

Mackerel, 22, 160, 167.

Malakapas, 159,

MANACOP, PORFIRIO R., Commercial
trawling in the Philippines, 117;
see also Capco and MANACOP.

‘Mararapad, 22.
%nrm CLARO, and JOSE I. SULIT,

Studies on the preparation of
salted fish paste (bagoong) from
dried dilis (Stolephorus indicus),

Mayapis, 67.

Megalops cyprinoides, 97, 88.

MEGIA, TEODORO G., and RICARDO G.
LAO, A report on the O:N:P
ratios of Philippine and adjacent
waters, b55.

Mene maculata, 160.

Mestizo, 141.

Mojarras, 117, 159.

Monacanthidae, 97, 110.

Monacanthus sp., 97, 110, 111.

Monamon boris, 22.

Moonfish, 160.

Mugil sp.,, 97, 101, 102.

Mugilidae, 97, 101,

Mullet, 101. k

Mullidae, 97, 108,

Muraenesox cinereus, 160,

Muro-ami, 4, 5.

N
Nakaski snapper, 177, =
NAVARRO, OLYMPIA B. and JOSE L
SULIT, A preliminary study on
the preservative action of fura- .
sukin and mild heat in canning
bangos, 81,
Nematolosa nasus, 22,
Namipterid, 117, 159, 168,
Nemipterus japonicus, 159,
Neothunnus macropterus, 22,
Neptunus pelagicus, 180.
New look, 3.
Nigue, 171.
0

y Ogocephalidae, 174.

Ophicephalus striatus Bloch, 78, 81.
Ophichthyidae, 97, 98,

Ophichthys sp., 97, 98, 99.

Otter trawl, 4, b.

Oyster shell, 85, 86, 89, 92.

:

Pagi, 160,
Pagkakaha, 158,
Pala, 157.
Palangoy, 69.
Palimanok, 160.
Palos, 98.
Palusapis, 188.
Pamato, 187.
Pambuya, 137,
Pamimili, 166.
Pamites, 72.
Panabit, 155.
Panarupit, 66.
Pangahig, 157.
Pangalo, 187.
Panghanay, 187.
Pangrelengga, 72.
Panlakad, 72.
Panindi, T4.




Papakol, 110, 111,

Paranganon, 22, A

Parangparang, 160.

Paranzella, 119,

Parisukat sa board, 137,
sa pakpak, 137,

Pating, 150,

 Pellan, 1569,

Penaeus spp., 159,
Philippine commercial trawling, 117.
sargassum, studies on “the extraction
of alginic acid from some spe-
cies of, 47,
Pike eels, 1860.
Pindanga, 98, 160,
Pipe fish, 100.
Platycephalidae, 97, 108,
Platycephalus sp., 97, 108, 100.
spp., 160, °*
Pomacentridae, 97, 109.
Pomacentrus  philippinus  Everman and
Seale, 97, 100, 110.
Pomadasids, 159,
Pomadasys argyreus, 159,
hasta, 159.
Pomfrets, 160,
Porgy, 177.
Postlarval forms of marine fishes of Siokun
E Bay, Zamboanga del Sur Province,
0917,
Preliminary study on the preservative action
of furasukin and mild heat in can-
ning bafigos, a, 31.
Pristipomoides, 175.
.  Ssparus, 177,
Pristis microdon, 160.
Psettodes erumei, 159,
Pdeudosciana  anea, 22.
Pseudupeneus sp., 97, 108,
Pterospermum obliquum Blanco, 76.

* Purico, 8§9.

Purse seines, 4, 5, 167.
Pusit, 157, 160, 167,
Puti, 167,

Puyong dagat, 109,

Q

Quakit, 167,
Quigdet, 100,

R

Rachycentron canadium, 160.

Rastrelliger brachysomus, 22, 160.
chrysozonus, 22. |

Red Sea Bream, 177,
snapper, 177.

Remorke, T4, 137,

Report on the O:N:P ratios of Philippine

and adjacent waters, 55.

Rompecandado, 22.

Rhinoptera javanica, 160.
Risee, 101,

e bR T Index

Sakag, 182.

Salatan, 126.

Salaysalay, 159, 168.

8alt mixture, 89.

Salted fish paste, 86.

Samot, 157, 162, 168. i

SAN JUAN, REGINA C. see Svnr and

- Sax Jeaw.,

Sandborer, 107.

SANTOS, RASALAN B., and D. V. Viiia-
porm. The basnig, a bag net for
pelagic fishing in the Philippines,
: B

Sapigo, 1, 4, 5, 128, 166.

Sapsap, 22, 157, 159, 162, 168,

Saramullete, 108, 159, y

Sardinella fimbriata, 22.

longiceps, 22.

perforata, 22,

spp., 160.
Sardines, 22.

" Sargassum duplicatum J. A., 48,

enerme C. Ag.,, 48, 49. «
gigantifolium Yamada, 48.
hemiphyllum C. Ag., 48, 49.
Kjellmanianum Yendo, 48,
nigrifolium Yendo, 48, 48,
patents Ag. var. schizophylla Yendo, 48.
serratifolium. C. Ag, 48, 49,
siliquosum C. Ag., 48, 49,
Saurida, 175.
‘argyrophares, 177. .
tumbil, 97, 99, 100,  159.
Sawfish, 160, f
Sciaenidae, 22,
Scoliodon walbeehmii, 159.
Sea bass, ' 105, 177,
Seket, 65,
Sergeant fish, 160.
Serranidae, 97, 105, 177.
Shark, 177.
gray, 159,
Shorea guiso, 138.
palosapis, . 67.
polysperma (Blanco) Merr., 67.
Shrimp, 22, 117, 157, 150, 162, 1867,
Sillaginidae, 97, 107.
Sillago sihama (Forskal), 97, 107, 159,
Silverside, 101, *
Slipmouths, 22, 117, 157, 159, 162, 168.
Snapper, 106, 159, 167.
Soleidae, 160.
Soles, 160.
Spanish mackerel, 22, 180,
Sparidae, 177.
Sphyraena jello, 160,
obtusata, 159,
Spp., 22,
Squid, 117, 157, 160, 162, 167,
Stargazers, 174.
Sting rays,” 160.

A

Stolephorus commersoni, 22, 30, 86,

heterolobus, 22.
indicus, 22, 39, 40, 45,
spp., 160.

Stromateus niger, 160,

Studies on the extraction of alginie acid
fmm some species of Philippine
sargassum, 47,

on the preparation of salted fish paste
(bagoong) from -Irled dilis (Sto-
lephorus indicus),

Suagon, 22,

Suaje, 167.

Sugpo, 167.

SULIT, JOSE I, and REGINA C. SAN
JUAN, Studies on- the extrae-
tion of alginic scid from some
species of Philippine sargassum,
47.

SULIT, JOSE 1., see BERSAMIN, GONZALEZ,
and SuULIT: see also MARTIN and

.- Suur; Navarro and Surnrm.

Sunog, 108, 160.

Surambao, 65,

Syngnathidae, - 97, 100.

Synodontidae, 97, 09, 177. »
T

Tagan, 160.

Tahd, 87.

Taius, 175,

tumifrons, 177.
Talakitok, 159,
Talakop, 128, 167,
Talacop, 1, 166.
Talakitok, 22,
Talilong, 101.

Tambakol, 22,
Tamban, 22. -
Tanguile, 67.

Tanguingue, 22,
Tangal, 171.
Tanigue, 22, 160,
Tanigui, 22,
Tarpon, 97.

- Tendera, 165.

193

Therapon theraps Cuvier and Valenciennes,
97, 102, 108, A
spp., 159,
Theraponid, 102.
Theraponidae, 97, 102,
Tibuk, 109,
Ti-i, 101,
Tikin, 74,
Tiklis, 22.
Tokua, 87.
Toreillo, 159, 168.
Torpedo,, T4.
Torsillo, 22, 160.
Trawling grounds in the PhlllD]JlneS. 124,
Trichiurus spp, 159,
Trumpet fishes, 174,
Tuabac, 22,
Tuakan, 22.
Tulingan, 22,

. Tuloy, 22.

Tunnies, 22
Tunsoy, 22,
Turbinaria sp., 49,
Turbots, 159,

U

Upeneoides sulphureus, 159,
Uranoscopidae, 174,
Utase, 119,

v

VILLADOLID, D. V., see SANTOS and
VILTADOLID,

w -
White goby, 65.
snapper, 177.
Whiting, 159,
X
Xylocarpus spp., 171.
W

Yeast, 89,
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