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Introduction

Recent landings (1980-1985) of yellowfin tuna (Thunnus albacares) in the
Philippines have ranged between 48,000 and 64,000 tonnes, accounting for 4.5% of total
marine landings (Table 1). Small fish are consumed fresh or canned, whilst fish larger
than 1 m are greaty esteemed for sashimi or raw fish. These large tunas-are particularly
abundant in the northern waters of the Celebes Sea and a large handline fishery was
established along the southeastern coast of Mindanao (Ganaden and Ali 1983).

In this paper, we present some observations on the seasonality, morphometrics and
hook selectivity of yellowfin wna caught around nmrayaos by a seasonal handline fishery of
the northeastern coast of Luzon. A recent analysis by Ralston (1982) of a handline
fishery in Hawnii for percoid fishes, suggests that selectivity is strongest against smaller
fish. We present data which suggests this may also be the case for yellowfin tuna
caught by handline.

Table 1. Annual landings of yellowfin tuns
in the Philippines and contribution
to the total marine landings.

: Year : Yellowfin :Percent of total :
: . : landings :marine landings :
i 1980 : 48023 : 4.23 :
: 1981 : S6176 : 4.66 :
;1982 : 51022 : 5,21 :
: 1983 : 62036 : 4.81 :
: 1984 : $8924 : 4.52 :
i 1985 : 64293 : 4.49 :
Materials and Methods

A detailed description of the Darigayos Cove (Fig. 1) handline fishery and the
methods of data collection is given in Cortez-Zaragoza (1983). All handline fishermen
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Fig. 1. Mep of sampling sres.

operate from small boats or bancas with an average length of 10 m, an average gross
tonnage (GT) of 0.3 which are powered by 16 hp Briggs and Stratton gasoline engines.
Observations on catch, fishing effort, fork length and weight of caich were made between
May and November 1981, Fishing effort was expressed as the number of line days per
month or the product of number of days at sea and the number of handlines per vesscl.
The hook sizes used in the fishery were 1.2, 1.3, 1.4, 1.5, 1.6, 2.4, 2.7 and 2.9 cm. Hook
size refers specifically to the gatp between hook point and shank (Fig. 2).

The length distribution. of each yellowfin caich was recorded by hook size and
standardized per unit of effort. The whole weight of individual fish in the catch was
recorded where possible. Yellowfin lnrrgcr than 90 cm were landed already gilled and
gutted. A comparison of the weights of gutted and ungutted fish less than 90 cm was
used to compute ungutted weights for*larger yellowfins. In addition to fork length,
measurements of head length and eye diameter were made on 30 specimens of yellowfin

tuna. .
Gulland (1983) suggested that the selection effects of different hook size in fish
catches can be compared by a modification of the Baranov/Holt modcl for gill net

creok

Fig, 2. Parts al g haok; “sire™ a1 defined
Rhere b the geo.

selection (Baranov 1914; Holt 1963), whose properties and fitting arc explained in detail
in Pauly (1984). Selection curves of handline catches were estimated by comparing the
length-frequency distributions of yellowfin caught by two adjacent hook sizes after
standardization for fishing effort. i

Given the smaller hook size A and the larger hook size B, it is possible to convest the
catch data into a linear equation of the form (y = a + bx), where: ,

Cs
Y =loge «ee-—— w1
Se A . )
where Ca is catch by length class for hook size A and CB is the ‘corresponding for hook
size B, and where
X = Lj (class midlength) )

The intercept (a) and slope (b) of this regression are used to estimate optimum length for
hook size A from:

22 A
LA = ceoeoreeee -3
b(A +B)
and
-2a B
B R ——— e 3b)
b(A+B)
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The standard deviation of either selection curve (SA = SB = S) is given by:

When LA, LB and S have been estimat
length(‘Li)isgiveufufahooksizeAbe}s':maedlhc

PA=exp(-

b2 (A +B)

Qi-La2
252 )

and for hook size B by:

- LB)Z)

PB =exp (- +ervememnes

In its original form, this sclection model yields symmetrical curves about the

252

. 4)

probability of capture (P) at a given

)

. 6)

opumum capture length. However, asymetrical curves, where selection is less intense at

larger sizes can be fitted by replacing length by loge (length) in the above cquations.

Results

Seasonal Abundance

The monthly catch and effort data for handline cadghx yellowfin at Darigayos Cove

between May to November are summarized in T: i
of yellowfin werc caught that comprised gflb.lageo% gcho&m

Tble 2. Fishing EEfort, Catch and Catch Rate of Hock
. and Line
Line Fishermen at Darigayos Cove, La Unicn, May-tovesber, 1981.
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Although the data for Darigayos Cove are rather the pattemn of yellowfin
catches appears to be similar to that of the Philippsﬁg&as a whole. The monthly landings
of various fish species at Navotas Fish Port Complex in Manila are kept on file

by the Philippine Fisheries Development Authority. The y landings of yellowfin at
the NFPC between 1980 and 1986 were kindly made available to the authors. rom these,
the mean monthly catches of this ies were estimated for 1980-1986. Landings of
yellowfin at the NFPC account for about 10% of the total catch and come from all over
the Philippines. Both the NFPC yellowfin landings data and the landings data f
Darigayos Cove show very similar trends between May to November (Fig. 3).

- 3500
© 4001
@
.
(o]
[+2]
o 300t 2 T
@ \ ] *
e \ 10 .
§ '. i
8 200p ' 498 =
\ g
> £
£ \ 18 B
s Dorigayos A 2
100 |- — -4
€ Cova H LN >
c [} » ~ =
’ \ d2 =
3 . / RS s
= 3 1 s i : L g 1 2 " " J =
J F M A M J J A S 0 N O
Fig. 3, Mesn My of ¥ fin tune 8t N Manils, 19801328 (6) and monthly lendings of yetlowfin tuns

»t Darigayos Cove, May to November 1831, Philippines.

Morphometric Relationships

Length-weight and other morphometric relationships for yellowfin tuna are shown in
Fig. 3. The ratio between gutted and ungutted weight was established as 0.82:1.

Hook Selectivity

Plots of the logarithms of catch ratios versus the logasithms of the corresponding
midlengths for the different hook size combination are shown in Fig. 4, based on the data
in Table 1. Apart from one instance the data were well described by lincar functions. The
exception was the comparison of 1.4 and 1.5 cm hooks, which could not be performed.
The optimum capture lengths estimated from each pair of hook sizes are given in Table 4.

A non-linear relationship was fitted to the scatter of optimum lengths versus hook
size. A straight line was forced through the mean and the origin for the scatter of the
selection range (defined here as one standard deviation on either side of the optimum
length) versus optimum length.
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Toble 3. Catch by Length of Different Hook Sizes to Estimate

their Selectivity for Tturms alboacares, off Marigayos
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Discussion

The results presented here document the selective effects of differeat hook sizes on
yellowfin tuna, Similar observations of hook selectivity on skipjack were made by
Tandog et al. (1987). Larger hooks catch larger fish but the standard deviations of the
selection curves increase as the hook size increases, suggesting that bigger hooks capture
a wider range of lengths. Ralston (1982) suggested that hook selection conformed to a
flat-topped sigmoidal curve similar to that observed for trawls (Fig. 7A). In Ralston’s
analysis, the largest hook used was 71% greater than the smallest whilst in this study, the
difference was 240%. Koiki et al. (1968)'and Kanda et al. (1978) used series of hooks in
which the largest sizes were 215% and 115%, respectively, larger than the smallest of
sizes. Both swdies reported shifts in the size composition of the catch. Sactersdal(1963)
reported a change in the selective characteristics of fishing hooks which differed in size

by 76%. :

Table 4. Hook size and predicted
optiaus leangth of yellowfin

‘l‘.una.
: : a:
H Hook size t Optimum capture :
: (cn) length (cam) :
1.2: 29.4
1.3 37.6
: 1.4 47.6 ‘
; 1.5 36.5
1.6 : 46.4 :
2.4 102.6
2.7 152.7
: 2.9 . 173.8

/

* 27 yhere there was wore than one optimum
length for a hook size, means are given.

The schematic forms of different proposed selection curves are shown in Fig. 7.
Curves A and B correspond to the Baranov/Holt mode] and the flat-topped sigmoidal
curve, respectively. The latter may include, as suggested by S. Ralston (pers. comm.), a
descending limb, albeit at very large sizes (dotted in Fisf. 7B). Curve C is a suggested

ssible compromise between the two models; it has a slowly declining right limb
B:yond the optimum capture length.

An appreciation of hook sclectivity (or lack of it) is important for two reasons, First,
where length data are used for stock assessment purposes in a fishery employing a wide
range of hook sizes, adjustments to the data based on probabilities of capture may be
necessary. Simply pooling all data in the hope that selectivity effects may be negligible
or will cancel, out may introduce biases into estimates of growth and mortality
parameters. Secondly, hook size may be used to regulate minimum capture sizes from a
fishery, in the same way that minimum mesh sizes are employed in net fisheries. We
suggest that further investigation of this type should be undertaken, especially on the
large handline fisheries for tunas around the southern coast of Mindanao.
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TIUE AUXIS SPP, FISHERIES OF BATANCAS, FHILIPPINES
by

Flerida M. Arce 1/

Bureau of Fisheries and Aquatic Resources
Manila, Philippines

ABSTRACT

The paper presents the result of monitored landings of amall
tunas caught by bagnets and ringnets of Batangas from April 1983
to December 1984,

The apecies composition, relative abundance and seasonality
of the small tunas, locally called "tulingan” and ecme biological

features of the dominant species, Auxis rochei, is presented,

1/

~ Paper presented to the 2ad IPTP Tuna Research Groups Heeting
held at the U,P, PCED lostel, Quezon City, Philippines from August
25-28, 1987.

fatroduction

The frigate tuna forms about JUX of the total landed catch
of tuna from 1982 to 1984 (AFAR Statiatica) which ahou that thia
group is one of the hport'ant marine resources of the country.
In the province of Bacangas alone, this rasources locally termed
“tulingan" is considered important and served as the mainstay
of most fishermen eapecially during the saason, It is not a deli~
cacy but is a common fish on the tables of both rich and poor
Batanguefioa,

Inopite of its importance, very little attention has been
given to this group as compared to the larger and more expensive
onas - the yallowfin tha big~eye and the skipjack, For years,
studien have been concentrated on these larger groupa.

In the Philippines, studies conducted on theae apecies were
on the taxononic differentiation of the adult and juvenile forma

of the genus Auxis (Wade, 1984), on the description, distribution

LET

and abundance of larval forms and their.spawning areas (Wade, 1951)
and on the distribution and relative abundance of larval Auxis

in Sulu Sea (Baguilat, 1987). Except for the racorded catches of
frigate tuna reported yaarly in the Pisheries Statistica of the

Philippines, no other study on his fishery {ncluding their biolo-

-gieal characteristics, has been made.

The landings of bagnets wore monitored at Wawa Pish Landings,
Batangas City during the dark phase of the moon from April 1983
to October 1984 and those of ringnets at Sambal, Lemery from April .
1983 to December 1984, The sampling wmethods adopted are those
of the Tuna Ressarch Project vith modification on the sampling

frequency.



Fishing Gear

1t is teported that there are various genrs catching the
frigate tuna in Batangss but the most commonly msed are the
bagnet, locally known as "basnig" and the ringnet or ..._E—Sn...

The bagnet is of the 1ift net type which uses out riggered
banca and lighte to attract or concentrated fish. The tonnage
of the veasels ranged from 7 to 30 G,T. The ringnet uses bancas
vith or without riggera and catchas fish by surrounding them.
1t either operates in conjunction with “bobo” (fish aggregating
device made of banboo and coconut fronds) or catches the free
schooling fish. The method of fishing operation of both gear
is described by de Jesus, 1982.

Fishing Grounds

The traditional fishing grounds of bagnets are tha waters
of Batangas Bay, between Mindoro and Batangas, around Maricaban
Island, off Lobo, up to the Anilao side of Balayan Bay. The
ringnets based in sambal fish tegularly in Balayan Bay off Lemery
and sometimes off Anilao (Figure 1),

Species Composition, Relative Abundance and Seasonalit

The “tulingan" catch being landed fn Batangas im usually

composed of three species, namely: the bullet tuna (Auxis rochei),

the frigates tuna (A. thazard) and the eastern little tuna

(Buthvnnus affinis). The bullet tuna is che dominant specien

landed followed by the frigacte tuna, The eastern littla tuna
is seldom landed,particularly if the catch ia leas than a bafiera, -

as they are the ones given away to labor and crew as E.—wn i{n

kind,

The bagnet catch is predooinantly Auxis rochel throughout

the year with big landings from April to September and peak in

fAugust of 1983 and in May and June of 1984. A. thazard were
landed in several months of the year with pesk landings in

September 1983 and March 1984. Euthynnus affinie were landed
in large quantities in June 1983 but vere not found in 1984,

Small Auxis spp. below 15 em, FL vere landed from August,

1983 and from July to October of 1984. This probably indicate
that they have bean spawnad in March to June.
Tha ringnat catch {s a mixture of both species throughout

the year. The peal season for A. rachei in February and May.

A. thazard were landed in July and August when most of the fishing

activity were done in conjunction with "bobo" or "payso". E.

affinie. as vell as the small T. albacares and K. pealanis wvere

landed occasionally,

Size Composition
The oizes of A, rochei caught by both gear do not differ

no__.uw._onu—.nw.. There is also not such variation in the monthly
size compasition except for the appearance of the smallest-sized
group vith a fork length of 9.5 cm in the ringnet catch in December
1984 and 10,0 cm, FL in the bagnet catch in September 1984.
Howaver, since the external characteristics differentiating

A, rochei from A, thazard is not yet prominent, these size groups

- ———

could ba a mixture of bobh species. At sizes below 15 en, the

ouly mesans by which the two species can be separated ie through

the gill raker counts; 39=43 in A. thazard (Wade, 1950) and 44

to 48 in A. rochei (Wade, 1949).

8ET




Gonadal Condition, Spawning Season and Size at Sexual Maturit

1u Batangas Bay and approaches juvenile of A, rochei were

recorded from March to May n..& from July to September with peaks
in Octobar of 1983 and September to Octobar in 1984, Haturing
05:.‘»3 were found in fish measuring 20 cm, FPL in March, June,
July, November and Decembar which indicata that the spawning
period could be protracted.

In Balayan Bay, juvenile fish appeared in May and mature
ones were observed in March, July, September and December.

The size at first maturity vas estimated at about 18,8 ca
FL (FPig. 1).

Length-Weizht Relationshi;

The length-weight conversion values for A. rochei caught

by both gear were computed to be:

For the bagnet catchs

& « w= 0,004527 L 2+3¢

? « we 0.005337 1 3303

Both sexas = W = 0,006375 L 2-3¢7

For the ringnet catcht:

& = W= 0,002033 1 3616

9 - ue 0.001486L °

Both sexes = W = 0,0016625 1576
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Seall Tuna Fisheries in the Philippines

By M. Yesaki
Fishery Resources Officer

. August 1987

Indo-Pacific Tuna Development and Management Programme (IPTP)

Szall Tuna Pisheries in the Phllippinas

1. Introduction

Marine fish production in the Philippines totalled 1,867,701 mt in 1985,
a slight decrease from the previcus 2 years. Tuna production, on the other
hand, {ncrecased 158 over 1984 and 8% over 1983 to 261,607 mt., Small tunas,
specificially frigate/bullet and kawakawa, accounted for 52¢ of this total.,

) Racent studies on tuna in the Philippines have concentrated on the
larger speciea, skipjack and yellowfin tuna (White, 1982; Yesaki, 1983;
Ganaden and Stequert, 1987). These gpecies are targeted for export, either
canned or fresh, to generate forelgn exchange. Small tunas are fished for the
faod econeny of the country and are important in providing cheap protein to
the populus.

The present paper investigates the fisheries for small tunas in the
philippines. &Small tuna landings are described by fishing area, fisheries
sector and fishing gear. Landings are correlated to wind stress patterns and
ylelds per unit area derived for selected areas. Potential for future
increases of frigate/bullet tunas and kawakawa are discussed.

2. Tuna landings .

. The present fishery atatistics collection gscheme was implemented in
1976. This schemo categorizes scombrid landings into Indo-Pacific and Indian
mackerels, spanish mackerel, mackerecl, frigate, eastern little, yellowfin and
skipjack tunas. The following species are included in the 4 tuna categories:

frigate

frigate tuna (Auxis thazard)
bullet tuna (Auxis rochei)
eastern little - kawakawa (Buthynnus affinis)
yellowfin - yellowfin tuna (Thunnus albacares)
~ bigeye tuna (Thunnus obaesus)
- longtail tuna (Thunnus tenqgol)
skipjack = skipjack tuna (Katsuwonus pelanis)

Tuna landings in the Philippines have increased 2.1 times in the 10 year
period since 1976 (Pig. 1). Of the 4 tuna categories, frigate landings
increased the most (3.4 timea) and yellowfin landingas the least (1.5 times).
Frigate landings prior to 1980 were aver-estimated with the inclusion of
juvenile skipjack and yellovfin. White and Yesaki (1982) calculated the
frigate figure for 1980 was over-estimated by at least 8,000 t. However, the
frigate landing was high during this year and was surpassed only in 198S.
Kawakawa landings peaked in 1977, decressed to a low level in 1979, then
steadily increased to 1982. tLandings have since stabilized at about the
40,000 t level,
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3. Tuna landings by fishing areas

Distribution of frigate and kawakawva landings by gtatistical fishin
nmmu“.nnanoa ha...?nw._. in Plgures 2 and J, respectively. Highest landings of nn_.nnnw
e nn npo lazge, deep, exposed seas (Moro Gulf, Sulu Sea, Bohol Sea).
arent andings, on the other hand, are highest in the small, shallow

chipelagic seas (Ragay culf, Cuyo Pass, Guimaras Strait).

Statiseical fishing areas were grouped either as sghallow-water or
MMMM-S-SM. depending on whether the' extent of the continental shelf was more
oanoc_...“w nona mwao_.. half the entire area, respectively. The neritic zone
treale or b of the total area of the § shallow-vater fishing aceas

e 1) and only 18% of the total area of the 7 deep-water fishing areas

"(Table 2). The shallow-water fishi
of the 13 tianine elow- Rg areas: encompasses 18% of the total area

Kawakawa is a :n:n»a species usuall
Yy asgoclated with the continental
””“wmmtn Sixty-three percent of total kawakawa landings ate taken from the
Peioacy water fishing areas, versus 32% from the deep-water fishing areas.
g o Yellowfin, skipjack and to a lesser extont, frigate are oceanic

species, Approximately 73% of total landin
of th
the deep-wvater fishing areas, * eoe categories are made in

A very high percentage of the Philippine tuna preduction is captured in
MMMMM»“M_.oh.u with payacs or PADs (figh aggregating devices), Payaos are
.nwnao<n most exclusively in the shallow and deep-water fishing areas.
Lotands nnn%_. are all relatively small bodies of water bounded by numerous
nnma..o:mn nds in these areas rarely exceed Beaufort force 3, whereas vinds
o :#« exceeds force 4 in the Pacific Ocean and South china Sea fishing
tiobin uo. 4). Wave action would be minimal in the shallow and deep-water
»a—waaw reas because of low wind stress and protection from the numerous

+ This is a principal reascn for the success of payaos in the

Philippines. The shallow and deep-wate L
- tr fishi
Philippine tuna production, P 19 81630 Recomnt for SN of the

3.1 tield per unit acea

Tuna yields averaged 0,58 an\xs~ for the shallow and 0.33 nt/km2
Mwmn umnﬂvuﬁﬂau fishing areas. Yields of kawakawa decreased w..noaM\ uaunumw
froa :Mnnn n:oﬂ (0.20 ot/km?) to the deep-vater 0.03 nt/ke2) fishing
a:nuo.m:zawu Yields of frigate, yellovEin ana skipjack were ideantical for
total o N9 areas. Kawakawa accounted for 4B% and frigate for 43% of the
ylelds for the shallow and deep-water tishing ateas, respectively.

4, Small tuna landings by tishing gear

Philippine statistics discriminate landings by commercial and municipal

fisheries Vessels lar
. ger than-3 gross t
and smaller vessels in the latter, ? ornes afe constdared in the former

4.1 conmmercial fisherles

The commercial fishery accounts for S9% of the frigate (Table 3} and 45%
of the kawakawa landings (Table 4). Essentially the entire commercial
landings of frigate and kawakawa are made by ringnet/purse-seine and bagnet.
Kawakawa i{s more susceptible to capture with bagnet than frigate. Percent
landings by fishing gear of frigate and kawakawa differed markedly, between
‘shallov and deep-water fishing areas (Pig., 5). Ringnet/purse-seine and bagnet
each accounted for approximately half the landings of frigate and kawakawa in
the shallow-water fishing areas. 1In contrast, ringnet/purse-seine accounted
for almost the entire landings of these 2 species in the deep-vater fishing
areas. Vessels lie at anchor vhen fishing bagnets thereby restricting use of
this fishing gear to grounds with relatively shallov depths and weak currents

(de Jesus, 1982).
4.2 Municipal fisheries

A greater variety of fiahing gears are employed by the municipal sector
to capture frigate and kawakawa {(Table 3 and 4}. The most important fishing
gear for both species i3 the hook and line. The gsecond most important gear
for frigate . is the gillnet, followed by cingnet/purse-seine.
Ringnet/purse-seine, bagnet and gillnet are equally {mportant fishing gears
for kawakawa after hook and line.

. The highest percentage of frigate landings by the municipal sgector is
taken by gillnets in the shallow-vater areas and by hook and line in the
deep-water areas. Hook and Lline accounts for the highest proportion of
kawakawa landings in both the shallow and deep-water fishing areas (Pig. S).

5. Methods of capture

Ringnets and purse-seines are usually fished in conjunction with
payaos., Table 5 shows percent of frigate and kawakawa captured under payaos
and as free-schools by these gears at 6 landing sites. Pree schools of
pelagic fish are fished by ringnetters at only 3 of the landing sites.
Purne-geiners operated out of 3 of these sites and fished exclusively on fish
aggregated under payaos. An estimated 808 of the frigate and kawakawa are
captured by ringnetters/pucrse-seiners after aggregating under payaos {Table 6).

5.1 Specles composition .

The composition of tuna catches by ringnets under payaos is given in
piqure 6 and as free-schools in Pigure 8. Kawakawa accounts for a significant
proportion of the tuna landings at Labuan, where ringnet fishing is targeted
on free-schools, This species is an {nsignificant component of ringnet
catches under payaos by purse-seiners at Labuan (Pig. 7). These lov catches
could result from either non-attraction to payaos or deployment of payaos in
offshore areas outside the normal range of the species.
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‘The proportion of frigate was slightly higher in ringnet catches made on
free-schools than those made under payaos. Prigate is the smallest of the
tunas and may not be able to owin out of an encircling gear as readily as the
larger tuna species. Yellowfin constituted a significant portion of the
ringnet catches under payaos at Opol, but wan negligible in catches made as
free-schools. This species was also insignificant in the ringnet ob,nﬁ.ou on
free-schools in Labuan (Pig. 8). .

Priqate and bullet were lumped in the frigate category ‘during the
. initial years of the biological sampling programme. These species were
fdentified and recorded separately from 1982, The relative abundance of these
species appears to fluctuate annually vith strong yeac class for bullet in
1983 and for frigate in 1984 (Fig. 9).

The proportion of oceanic species is higher in catches made under payaos
by purse-seines (Pig. 7) than by ringnets {Pig. 6). This higher proportion
results primarily from higher catches of yellowfin. Skipjack and.yellovfin
are distributed lower in the water column and consequently more vulnerable to
capture with the deeper sinking purce-geines.

5.2 Size compesition

Size composition of all tuna species captured ‘under payaos by ringnets
and purse-seiners were very similar, except for yellowfin tuna (Pig. 10).
Small numbers of larger yellowfin (40-70 cm) were captured by purse-geines,
but not by ringnets. Thias catch of larger gish results fron nnneawnonag
fishing deeper than ringnets.

Maxioum asize of frigate, kawakava, okipjack and yellovwtgin is
approximately 55, 100, 105 and 200 <, tespectively. However, almost the
entire catch of all species captured under payaos wag less than 30 o
{rig. 30). In contrast, significant proportions of the catches of frigate,
kavakawa and skipjack captured as free-schocls by ringnet were latger than
30 cm. These pronounced differences in size composition indicate tuna species
less than 30 ca bave a greater affinity for fish aggregating devices than tinoh
larger than this size.

6. Discussion FUR Lo .

There does not appear to be further scope for expansion of areas for
deploying payaos {n the BBI of the philippines. An estimated 5,000 payaos ate
currently deployed ‘in the Philippines, principally in the shallow and
deep-vater fishing areas (Ganaden apd Stequert, 19687). Payaos are also
deployed off the west coast of Luzon 1sland curing the northeast monsoon, vhen
seas are relatively calm. The next phase in the development of Philippine
tuna fisheries will have to be expansion into the Western Pacific Ocean and
tishing on either free-swimming schools or schools aggregated by drifting PADs.

S

tandings of kawvakawa peaked at 49,000 =t 4in 1982 and have since
decreased to about 41,0080 mt. The reported landing of 55,000 mt in 1977 is
discounted because figqures for the initial 2 years of the present statistical
collection system are suspect. Kawakawa in the shallow and deep-water fishing
areas {s precbably being fully exploited at present. Therefore, further
increases in kawakawva landings are probably posaible only with expansion of
fishing effort into the Pacific Ocean and Scuth China Sea fishing areas with
extensive continental ghelves. These include the West Palawan, Leyte Gulf and
taron Bay fishing areas (Hunro, 1986).

The shallow-water fishing areas are relatively small bodies of water so
that the oceanic zones' are restricted and in close proximity” to land, It is
not unceasonable in the context of large pelagic species, therefore, to
consider the entire extent of these fishing areas as continental shelf.

vields per unit area of continental shelf have been used to define
densities of demersal species. This method has generally rot been applied for
pelagic species because of their greater mobility, 1low affinity to the
substrate and their three-dimensional life-stylesn. zoqon..w._ouonu. the habits
of kawakawa permit the use of this method for deriving first estimates of
density. This specles spends its entire life cycle within the neritic’ regime
(Yoshida, 1979).

yield of kawakawa per square kilometer of shallow-vater fishing area
averaged 0.28 mt. Thisc is probably about the maximum potential yield per
square kilometer of continental shelf of a neritic tuna specles,

Kavakawa are restricted to the neritic regime of continents and islands,
whareas Auxis specles are more widely distributed in the neritic regire and
contiguous zone, Nishikawa, et al (1985) found kawakawa larvae near land
masses and Auxis larvae from near land to the open ocean, However, Auxis
lagvae were associated nore with land masses in_ the Westera Pacific, but wvere
distributed throughout the oceanic regime in the Eastern Pacific. !

Landings of Auxis spacies peaked at 95,000 mt in 1985. There is scope
for further increase in landings as the distributional range of Auxis apecies
is prcbably not yet fully exploited. Yields of Auxis species in the

-deep-water fishing areas averaged 0.14 nt/km2. This conpares vwith estirate

of 0.12 mt/km? of Auxis species consumed by yellowfin each year in the
Commission Yellowfin Ragulatory Area (CYRA) of I-MITC (Yesaki, 1983), -
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- Table 1. Atea of shallow-vater ﬁnhlngfg:oundn. tuna landh‘\qs 1/and ylelds

par unit ares
Ganaden, R¢A. and

2.J. Stequert Tuna fisheries in the-philippines, dcaft report

©19687
9 pishing ground ngbm Cuyo Visayan Guinmacras Ragay samar Total
‘/ nungo, Job ‘ - ' . y Pass Sea - Steait ‘Gu?t Sea  km? \
1986 g Sele l::g:e usdhe:y resources of the Philipplnes:
es and potentlal}s. 1In: D. Paul N
3 s A P ca fots.)  pesources;’ Ihagemant acen, noritic zoneZ/ 2,500 29,100 11,500 4,400 3,100 7,200 $7,000 61
’bD :I‘:h focio-eeononlcl of Philippine Macine oceanic zone2ed/ 1,300 24,300 4,000 2,800 1,900 2,800 37,100 39
ecies : -
total 3,800 53,400 15,500 7,200 5,000 10,000 94,900 100
'{;;;kl. M., Cbservations on the blology of yellovfin (Thunnus
albacaces) and skipjack (Xatsuvonus = pelanis)
tunas in Philipplne vaters. Indo-Pacific Tuna at \ of total
::-;}:g;;:t and’ Management progranme,
66p.
: n'. oP spocies, frigate 3,094 2,614 4,251 s22 1,011 1,43 12,9% 16
Yesaki, M. 1,660 006 154 84y 8,729 L
ey The pelagle floharies ot ment Thilippnes, e il %% T 361 2066 ae 0 26,81 P
Programme. IPTP/B3/WP/6, 15p. skipjack 485 4,307 176 19 8ee 452 6,327 1S
:;;gua. B.0., synopals of blological data on tunas of the Genus total 0,153 17,884 9,648 8,943 10,837 3,078 54,543 A
| Buthynnus. HOAA,  National Marine Pisheries
Service, NOAA Tech. vep. KMFPS Circ. 429:57p.
nt/ke? ¢
yield/area, frigate 0.81 0.05 0.27 0.08 0.20 0.14 0.1¢ 27 =
yellovwfin 0.06 0.07 0.11 0.29 0.03 0.08 0.09 16 ’f;
kavakawva 0.09 0.13 0.22 0.88 1.76 0.03 0.38 48
skipjack 0,13 0.08 0.01 0.00 0.18 0.05 0.07 12
total 1.09 0.33  0.61 1.25 2.17 0.0 0.58 100

1/ - 1984 landing statistics
2/ - nunro, 1986
3/ - Yesaki, 1983




Table 2. Atea of deep-water fishing grounds, tuna landings 1/ and ylelds
per unit area
1 Davae  Bohol Comotes Sibuyan Tota)
rishing geounds Batanges  Sylil/  Mere  Dawao  bghol comtes stpupn | o gom)
g
. 12,400 3,100 00 5,300 7,000 79,000 1
huea .ouunumwnuuunmknr\ 3 ..u.wu uwmum“ 101,600 3,900 28,500 7,600 23,500 357,000 82
total 3,300 239,300 114,000 7,000 29,000 12,900 30,500 436,000 100
ot § total
. 454 2,087 60,241 75
4,909 12,926 22,960 2,212 11,643 3, .
Spectes ““”mnum? ‘sap 13,842 21,742 2,840 1,604 159 430 nw.w“w w.n.
kavakawa [ 6,396 4,50% - 1,820 16 M9 uo.Sa 1
skipjack 863 13,880 10,562 1,551 3,050 91 621 .
. total 6,546 47,004 59,769 6,603 18,117 3,720 31,907 145,696 65
nt/xme '
, 0.27 0.07 0.1 43
trigate 1.51 0.05 0.20  0.32 0.40 .
52&22.?:”2: 0.21 0.06 0.19  0.41 0.06 a.nw “.“w “.ww NN
xava 0.00 0.0 0.0¢ - 0.06 0. . .
”n.».“u“x 0.26 0.06 0.09  0.22 0.11 0.0l 0.02 0.07 21
total 1.98 0.20 0.52  0.95 0.63  0.29 0.1} 0.33 10

1/ - includes £ast, South and West Sulu Sea ¢ishing grounds

2/ - Munco, 1986
3/ - Yesaki, 1983

Table 3.

Landings of frigate by Cisheries sector and fishing geacs

Plohing gear coanercial Municipal Total
-} T 1 - SR
Ringnet/pucse-seine 41,067 87 4,839 15 45,906 57
Bagnet- 5,781 12 2,281 7 8,062 10
Glllnet - - 9,521 29 9,521 12
Hock and line 117 0 11,919 36 12,036 15
Ltongline 57 1 1,358 4 1,715 2
Teoll line - - 1,987 6 1,987 3 g
Beach seine 14 '] 562 2 $76 1
Trawl 15 0 28 0 40 0
Others . 9 Q 182 1 PR § ) 0
47,360 100 32,674 100 80,034 100
Table 4. Landings of kawakawa by fisherfes sector and fishing gear’
Pishing gear Comnaccial Municipal > Total
N " ||mn|m¢| Bt %
Ringnet/purse-seine 12,549 67 3,758 16 16,307 19
Bagnet 6,240 kX 3,761 16 10,001 20
Gillnet - - 3,267 14 3,267 8
Hook and line 13 0 11,122 48 11,133 27 [
Longline ] ] 165 1 169 0 %
Troll line - - 10 - 10 0
Pole and line - - 135 1 195 1]
Trawl 28 ] 698 3 726 2
Others - - 167 1 167 0
18,832 100 23,143 100 41,975 100
Table S. Petcent frigate and kawakawa captured under payaos and as
freo-schools at 6 landfng sites on Mindanao Island,
Landing site Pish. gear year Prigate Kawakava
payao free-school a0 free-school
General Santos - ringnet 1980-84 100 0 100 0
purse-seine 1980-84 100 [} 100 0
opol tingnet 1920-34L/ 48(7) 52(2) 100 0
Labuan cingnet 1980-1985 o 100 0 100
Purse-geine 1980,1982-6) 100 0 0 -
Santa Cruz ringnet 1960-83 100 0 100 0
Recordo ringnet 1980-~83 86 14 - 0
purse-seine 1983, 1985 100 (] - 0
Halita cingnet 1984 100 0 100 0

1/ - 1983 data for ree-schools mnissing



Table 6, Estimates of frigate and kawakava landings made under payaos and as (free-schools fren fishing aceas
around Mindanao Island

- Total
Species Prigate Kavakawa -
Type of fishing Payao Frea-school Payaos pPree-school 200- .
Pishing gear Ringnet Ppurse-seine Rlngqet purase-seine Ringnet Pque-selnc Ringnot Purse-gseine
noto Gulf (General Santos) 12,0083 7,201 0. 0 1,529 1,015 0 0
0pol (Bohol Sea) 3,216 - 3,483 - 1,102 - 0 -
Labuan/Recordo (East Sulu 0 2,017 2,634 [/} 0 179 899 0 -
Sea) . s

Santa Cruz/Malita (Davao 1,766 - 1} - 0 - 0 -

Gulf) §

c
Gear total 17,065 9,298 6,117 0 2,631 1,194 899 0 'é.‘.
Pishing type totals 26,363 6,117 3,825 899 b4 :
Percent 81 19 81 19 s o
N 100
Frigate/Bullel lunas
Yellowtin tuna
L ’_4”‘
s SAT L skipjack tuna
50 N4
. - LNV
7 ! “w-ee Kawakowo
,I
~’ s

| A S N S L A S A
1976 7T 78 M I AN 82 B Be 85
Year

Pig. 1. Landings of tuna by species in the
Philippines from 1976 to 1985
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