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ABSTRACT

The paper describes the nature of the fishing grounds where
dogfish shark (Family Sgqualidae) is being exploited.
‘modification of the drift tuna longline gear into a set bot-
ongline for exploring the resource in the adjacent waters
y Gulf is described. The paper also describes the con-
and operation of a new type of set bottom longline
ng the shark in the adjacent waters of Batangas Bay.
- catch records of the gear is also discussed. A part
paper mentions the economic values of the shark, and
of processing the fish for the local market. The
of extracting the liver oil and its quality control for
also described. Tle profitability of the fishing venture
side by side with the capital investment and the
rude squalene oil” and other parts of the fish. The
that dogfish shark fishing is a profitable venture

RIPTION OF THE FISHING GROUNDS:

pt to exploit the commercial fishing possibilities
of the spiny dogfish shark resource was started
t of 1967 in the adjacent waters of Panay Gulf,
coastal waters of San Joaquin, Miagao and Gimbal
est of Iloilo City. (Fig. 1).

rt taken of the locality describes the bottom
and muddy seabed. The average depth of the

astal Fisheries Section, Technclogical Services
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water is about 395 fathoms. The general water current is influenced 2
mostly by the onset of flood tide and the receding ebb tide. The
replenishment of the coastal waters is attributed to the flow of fresh
tidal waters from the South China Sea which flows into the Sulu Sea
basin. The flow of the ridal current is from the SW to NE direction,
. The coastal area is exposed during the Southwest monsoon season
which makes fishing somewhat difficult. '

The second fishing area exploited in 1968 was the coastal watersii
of Barrio Sta. Catalina and Bayawan town in couthwestern Negrosie
Oriental (Fig. 2). Three to five nautical miles offshore, the seabed
is muddy and the water depth has an average sounding of 252 fathoms
However, the muddy area is extended further offshore to about 10
to 15 nautical miles and the average depth of the water is about 647
fathoms.

The intrusion of flood waters into the coastal areas is influence
by the onset of the tidal flow originating from the Pacific Oceal
which streams at a great velocity into the Bohol Sea (formerly Mi
danao Sea). The area is exposed to the Southwest monsoon Wi
from July to October. The favorable fishing months in the two fis
ing grounds are during the occurrence of the Northeast monsoon &
the trade winds.

i The. su;cessful attempts to exploit the spiny dogfish shark re-
i sources in anay Gulf., Batangas Bay and the south approaches to
s Yerde Island I-’assage in 1967, 1968, and 1969, respectively, led
‘many other spiny dogfish shark fishi ot o 60 40
i - ark fishing exploitations in the different
_marine water areas in the Philippines (Fig. 4).

MODIFICATION OF DRIFT TUNA LONGLINE GEAR

A Japanese <_;1rift tuna longline gear, which was modified into
ttom Ionglxne: was adopted for spiny dogfish shark fishina
are three main sections of the longline with hardware accei.
'namely:‘float line, main line and the branch lines (Fi 5)-
sections of the gear are made of “Kuralon” rope g&iboui;
in diameter. The drift tuna longline is composed of 50
en the sets are joined end-to-end the gear will require 12
-3lass b.uoy's, 12 pieces of flag poles, 12 pieces of float line
of main lines, 250 pieces of branch lines and 250 pieces oé

other hand, the conversion of the drift tuna longline
;tqtl? lt?ngline demands some alterations in the original
] specifications (Table I) to adapt the gear for operations
depths The set bottom longline will need two pieces
at buoys or bamboo raft and two flagpoles, two anchor
ngth Wlll‘depend on the depth of the fishing ground)
ira_nch Emes heach about 7 meters long, 440 pieces oE
eces of anchor weights an i i

ey fi d 132 pieces of lead sinkers

An attempt to exploit the resource in the Luzon area was ¢
ducted in 1969 in the adjacent waters of Batangas Bay and the s
approaches to Verde Island Passage between DBatangas and Mi
Island (Fig. 3). The previous echo soundings of this area condu
by the author on board the M/V Lapu-Lapu shows that the e
gram of the bottom is characterized by sandy, muddy and
bed and irregular topographic configuration. The average water d

of the area is about 181 fathoms. 0
ON OF THE MONOFILAMENT SET

BOTTOM LONGLINE

In contrast to the sounding depth of the adjacent W :
Batangas Bay, the southern approaches to Verde Island Passag
an average depth of about 210 fathoms. The replenishment ¢
coastal waters adjacent to Batangas Bay and the Verde Islan
areas are influenced by strong tidal and whirling water €
originating from the South China Sea. Set bottom longline™
is favorable in the Batangas side during the northeast monsoo
Fishing is favorable on the Mindoro Island side during the

west monsoon Season.

om longline gear used in fishing for spiny dogfish
) was made of three separate breaking-load
line taFkIe fishing materials. The gear (Fig.
three main sections, namely: anchor line, main
The specifications of the longline materials
dware accessories which are also attached to

the gear.
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Anchor lines: | :;:'f:h'goks (Fig. 9). Th ; 2
The set bottom longline is provided with two pieces of anchor | &hfg‘d o Et;lzxc d'esimde];:o:gn;df.b,anca was originally a dugout en-
lines of monofilament materials about 3.0 mm in diameter with a = width and depth. The goat y fixing hull plankings to increase the
breaking strength of about 260 lbs. per meter length. The acces- \ﬁews wide and 1.5 meters dmeasures ol Hmciom o
sories attached to the anchor lines are: two units of bamboo raft buoy, :tbﬂ it a Spee:.i i e;rl:. A 45 hp gasoline engine propels
two pieces of flagpoles, each about 10 feet long, two pieces of sus- :;@ of 400 to 600 kil 7 i .hour, The boat can load a
pension weights for the flagpoles. The anchor line is held in a vertical il os of spiny dogfish sharks.
position from the water surface down to the bottom by means of the :
bamboo raft buoy and the anchor weights. The total length of the
anchor lines will depend on the depth of the fishing ground.

A

METHOD OF FISHING

~ The fzsl:nng craft is manned by two to three fishermen. Th
are baJ.ted. on land before the boat leaves for the fishin .r dE
piny dogfish sharks generally feed on baits like squ%di ounl.
fish and other deep-sea dwelling animals. However ’fit: g
the Batangas area prefer to bait hooks with small mullet’ (a; =
long) because it is always available at much cheaper pricc::t

common practice of the fishermen is to leave their h

e'vang at about 9:00 or 10:00 P.M. It takes e
saxlmg to reach the vicinity of the fishing groundoneTit'lo
3 ﬁibmg g:round is determined and located by the. thre:
' bearing. When the fishing ground is located, the
‘the underwater current is determined with a rope wjith a

Main line:

The main line varying from 1,500 to 3,000 meters long, is also
made of monofilament material about 2.5 mm in diameter with @
breaking strength of about 210 lbs. per meter length. Two or mote
units of main lines can be linked to each other by a linking swive
made of brass or stainless steel. Both ends of the main lines at
linked to the bottom ends of the anchor lines about one meter awdl
from the anchor weight. Lead sinkers no. 2 are tightly clampe
along the main line 20 to 25 meters apart. The number of lea
sinkers will depend on the total length of the main line. The les
sinkers provide a uniform sinking speed of the main line as it hol
zontally sinks to the bottom.

men at the stern of the boat drops the lighted bamboo
the water and start paying out the lines, ‘The get
to the current flow so that the main line Willgb
out as the gear sinks into the seabed. The gear i:
. the seabed for about 5 hours until about sunrise
| manually (Fig. 10). The hauling time could be
they Whel,l the catch are plentiful. The fishermen
the following afternoon at about 3:00 p.m.

The branch lines
The branch lines to which the hooks are tied are also of mor
filament material about 1.5 mm in diameter with a breaking strenf
of about 110 lbs. At the free ends of a line is the wire leader ho
ing the hook. Each branch line which is about 1.5 meters long
hung from the main line at intervals of 3.5 meters each. The
wire which is about 5 inches long is made of stainless wire
No. 7 with a breaking strength of about 69 lbs. The size of
hooks used in catching spiny dogfish sharks is No. 16 or Nod
The number of hooks depend on the number of branch lines
in turn depends on the spacing along the main line and thel

length of the main line.

 COMPOSITION AND CATCH RATE

that the catch were mainly dogfish sharks (Fig.
I:!Jposed of eel fishes, groupers, several elephant
 pieces of common sharks. The fishes caught
3 kilos, of which 369 kilos came from 111 pieies
cau.ght (Fig. 12) in a single operation usin
e estimate of the catch rate is one spiny do:

THE FISHING CRAFT

The spiny dogfish shark fishing craft was a motorized banci
outrigger (Fig. 8), with a unit of set bottom longline with
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fish shark for every nine hooks, a catch ratio of 1:9.0r 111 dogfish
sharks for every 1000 hooks of the gear.

For comparison, the author has interviewed several fishermen in
the locality regarding their catch. They said that in 2 bad fishing
day the catch is less than 100 kilos but during a good fishing day,
they can catch as much as 200 kilos to 400 kilos of spiny dogfish
sharks. Accordingly, the fishermen and the author have agreed tha
the success of a fishing operation is greatly affected by oceanographi

and meteorological factors.

PREVIOUS CATCH DATA OF SPINY DOGFISH SHARKS :

The Avals Fishing Company in Batangas kindly made availak
to the author the catch data of their four motorized fishing bane
which operated during the month of September, 1974 (Table 3).
total number of fishing days differs from each other: Boat No.
made 18 fishing trips; Boat No. 2, 14 similar trips; Boat No. 3,
trips and Boat No. 4, 7 trips. It should be noted that each boa
equipped with a set bottom longline with 1,000 hooks.

To find out the daily average, the total carch of each boat
divided by the number of fishing trips made. Comparatively,

" total catch of Boat No. 1 showed a daily average catch of 220 k
while Boat No. 2 and 3 poorly made the average catch of 160 |
each. These two boats recorded the lowest daily catch. :
other hand, Boat No. 4 with the fewest number of trips mi
average of 230 kilos, the highest in the group. It even macle
highest daily catch of 715 kilos landed on September 23.
the four, Boat No. 1 showed regularity in daily catch.

Comparative analysis of the catch data shows the need to if

the average catch rate of the gear. The author believes
catching efficiency of the gear could have been improved t
proper selection of baits and accurate setting of the gear with
fishing area.

The most reliable instrument to locate the fishing grour
highly sensitive 200-kilo Hertz Echo sounder with white line in
The beam angle of the transducer should be 8° to 10°. '
useful guide to fishermen who wish to invest in set bottom ]

fishing for spiny dogfish sharks.
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THE LIVER OF THE SHARK

The liver, somewhat ivory-white in color, is the most valuable
the spiny dogfish shark because it is the source of the
industrial squalene oil. According to Toyoda Tsushu Co., Ltd. which
is handling a thriving spiny dogfish shark business in Japan, the liver
makes up 20 to 25 per cent of the total weight of the fish and the

amount of squalene oil which

of the total liver weight.
the author, supervised the actu

To verify this information,
weighing and extracting of the liver oil at the factory of Avals Fishi

Company in Batangas. The following data were obtained:
Number of spiny dogfish shark CAOBHE .o cosimsnnnoss
Total weight of the Shatks = oo sisondassssiaprEaerin

tioned into two parts and weighed separatel

portion of

The livers wete parti

1st weighing:

Weight of livers in CONtAINEr ___...oceceommesmmmeees 27.0 kilo
Weight Of COMMAINET . o..oomsememaremsrossmesestess=s 1.5 kilo
Net weight Of LIVErs _.oooomronsemasaseceeres 25.5 ki
2nd weighing:
Weight of livers in CONtAINer .. ....coccmemeemesees 53.5 kik
Weight Of COMMAINEL __._.rucmmmsemarorsrsnasnssasesss 1.5
Net weight of HVES . coocemmecemememensenes 52.0
113

Total weight of the Livers ___.....cc...cearecemmmoeases

The total weight of the livers is about 21 per cent of the ¢
catch weight of 369 kilos. The data show that the proportio
fish catch to the weight of the fish livers in the experiment is w
the 20 to 25 percentage range mentioned by Toyoda Tsushu Co.

The author then checked the quantity of liver oil that co
extracted from the 77.5 kilos of livers. The livers were plac
a large pan and heated for about 45 minutes until the oil Wi
tracted. The extracted oil was then allowed to cool for about
hours to allow the minute particles to settle.

The extracted oil weighed 64.33 kilos which is 83 per
the total liver weight. This shows that the local extraction |
spiny dogfish shark liver is well within the Japanese percentd 3

can be extracted is 80 to 85 per cent

.
:'I%.
=
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. .-  EXTRACTING THE FISH LIVER OIL

The hvei is re}floved from the abdominal cavity of the shark
a cut on the dorsal portion starting from the head to the

 dorsal side. This facilitates the removal of the liver and makes the

it fish easy to dry or smoke. The liver is placed
P o . ; e live : ;
ady for ‘fhoppmg into pieces (Figure 3). o e i

T oil can l?e extracted from the liver very inexpensively b
2 double boiler._ However, the practice of Filipino fishefm Y
@tract the.ml directly in a large boiling pan. After cho g
r into pieces, they were placed in a large iron pan l)I::lmg
ter was ad'ded,r then heated for about 45 minutes.p Th:nh i
down tl.ae ln‘rer tissues and sets the oil free to rise to the :::7
cte it is skimmed off. The skimmed oil is then allowed t-
:&et about three hours until residues settle to the bott :
_'L__ﬁnally transferred to another container which is usu(;ﬁ;

THE ECONOMIC VALUE OF THE SHARK

_dogfisb slzlark meat is white and odorless. It is filleted
W.’food a‘nd is tasty (Fig. 14). It is usually grilled for
ths k is also a good source of fish meal. The whole
'{-::tlzlned for several days (Fig. 15) preparatory for
T?athe copra type smoke house located inside the ware-

::iha;ik meat is sold to local manufacturers of
Shm.klo:l‘; ec;ft .fresh meat will produce about 300
ant proc‘:luct obtained from the spiny dogfish
Juslene 011- extracted from its liver. It is used

£ pod guahty cosmetics such as creams, pomades
ﬁ_.__I-t is also used as lubricant for watches anci
;ts The squalene oil is a dollar- earning ex-
acceptance, the oil must pass the quality con-

ty test which can be conducted by the Food

. Laboratory tests are made for the fol-
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banca of a 600-kilo capaci
00 to 1,500 hooks. puclty ons-aphokifoa SotHoNEIR dergline with

Saponification value, not less than 22.1; lodine value not, less
than 34.2; Acid value should be less than 0.22.
The exportation of shark liver oil started in 1969, according ta
the data of the Bureau of Fisheries and Aquatic Resources.

The profitability of the venture fo ishi
. ; r 260 fishin g on
following breakdown of capital and operatioxgnlf]az:stlsreqShzim.

Table 4. Fish Liver Oil Exportation of the Philippines frora J ,
1969 to April 1975. !

~ Type of Boat:  Number:

Quality Value Dates - Exported --‘7 % Motorized 1 32 fr ?::dﬁc?iom .
(Kgs.) (Peso) 1' (Wooden Banca) 1% 58 Ft c-15 ft wide
g . eep
3,100 10,140.00 July 1969 Japan 2. Rated Capacity:
2,340 11,934.00 June 1970 o h Rates:
1,200 6,120.00 Oct. 1970 ». i ;
i 1 4590.00 Dec. 1970 : 3 ' lspm}" dog-fish shark bottom
A 1,000 3,900.00 Jan. 1971 » ongline gear ..o 200 kg/day of fi
il fishin g/day of fish
L 1,500 6,192.00 May 1971 » ve fishing days per year . .. 260 days
2,000 9,375.00 Nov. 1971 " y aggregate capacity ... 52,000 kg
2,000 12,000.00 May 1973 | weight of liver
2,300 12,600.00 Aug. 1973 Japan 20% to 25% of fish weight
1,000 8,700.00 Oct. 1973 | weight of extracted oil S
2,000 26,000.00 Nov. 1973 Japan | % to 85% of li -
2,170 9.900.00 March 1974 i t°°f5 dﬁe‘: i‘r"‘:‘ Wl‘:‘ih” ... 8320kg
1,080 12,500.00 Nov. 1974 . mORE
1,300 23,450.00 Dec. 1974 dogfish after removing the
6,862 105,017.00 Dec. 1974 e 14,500 kgs
2,160 33.264.00 Tine 807 fresh shark meat when dried or smoked will
14,580 199,587.00 Feb. 1975 luce 300 kg of dried or smoked meat).
6.444 67.205.00 March 1975
22,180 336,839.00 April 1975 Capital )
NOTE: No record of Exportation in 1972. tor ban i i
SOURCE: Marketing Section, ﬁuﬁc;?l of Fisheries and Aquatic R bﬁttomcli I:;;:I}l]e Shaflimlgod-o- """""" P 6'000'00
- with 1,
d_- mssofics __________ 800 00
INVESTMENT PROFITABILITY s i
ide x 2.5 i
Plans for investment in dogfish shatk fishing must P blocks bigh ol
consider the size of the banca and the distance of the fishing % s’-'OVC’Wlchbﬂl """""""" 1,200.00
"The size of the gears tO be operated will depend on the 8 dipping * OIRg
fish catch loading capacity of the banca. A banca with ﬁ tray P SCEEER
capacity can operate a st bottom longline with 500 to 1,000 . locally;zlad) """"""""""""" 650.00
4 ndk 3




THE PHILIPPINE JOURNAL OF FISHERIES | OPING THE SPINY DOGFISH SHARK !
i 85

Two (2) pieces of galvanized iron ; S
container With 10-gallon CApacity ........---- - : |
One (1) warehouse made of bamboo -M;mangltlbbgan Comisia R e e

and Nipa materials 10 X 8 M oiriummremmseees 2,000.0( - bobing i the Caribbean Arcts Sob. BEIE.
ViraLiano B. 1973. Discovery and Distribution of Spiny

P10,860.00 s
‘amily Squalidae) in the Philippi o
QR f Tcsderics, Vol 11 (12): 2741, e

"-r W. 1953. Checklist of Philippine Fishes. pp. 29-

Total fixed Capital ..coeeeensrsnmeseennes

. Operational Expenses:
Cost of fish bait at £50.00/day for 260 days ... 15,000.01

Cost of fuel (15 liters per day) at
P1.20/liter for 260 days . ooioccaceemenziiess
Cost of 80 liters Jubricating, oil for 260
days operation at P4.50/BLEr ..oooeenmmmmemmmeen
Miscellaneous expenses Per day at
P10.00 for 260 days .......eecemcesesemsesse
Total running COSE ......cecemaeasemsmsssess=s

ainGo D. 1951, A Report on De

: D. epsea Longline fi
the Philippines. Bul. of the Fisheries Sacietg ::fc l::
Vol. 2, 3-27. £ur

C. Total Revenue:
Total weight of extracted crude

squalene oil — 8,320 kg x P6.00/kg .......-
Total weight of smoked or dried shark

meat — 14,500 kg. x P2.00/KE ccomeneennes

Ciis e Lo et o e T
Total Operating Capital ... oiiobensiosmaiiesest

O IR ol e S S e
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island where the second spiny dog-

and Bayawan located South “Negros
: I east of N
fish shark fishing was conducted in 1968.

P lmA N A r & 382

A 5 e

Fig. 1. The chart shows the sounding depth of the coastal waters
Joaquin, Miagao and Gimbal towns where the first spiny |
shark fishing was conducted in 1967.

2. Th i
e chart shows the sounding depth df the coastal waters off Santa Catalina

Fig.
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