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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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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)

T€T .



4

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).
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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).
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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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