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v NOTE OF SOME ASPECTS IN HOOK RATE OF KOREAN ATLANTIC
TUNA LONGLINE FISHERY FOR 1975-77

by

J.U. Lee, B.Y. Kim, J.S. Hue

SUMMARY

The Korean tuna yield is mainly dependent upon the longline fishing gear whose preeminent
species consist of yellowfin, bigeye and albacore from any ocean, including the Atlantic.
Accordingly, it is natural that nations which own their own boats should use hook rate in

catch per unit of effort as an index of population size.

This report deals with the changes of hook rate on all spécies caught by year, and also the
ievel of hook rate by species and month is compared. On +he other hand, it attempts to examine
whether yearly average hook rate for 1975-77 is considerably different or not by means of

the testing of statistical hypothesis.

RESUME

La production thonigre coréenne dépend surtout de la péche & la palangre, laquelle porte avant
tout sur l'albacore,.le thon ob&se et le germon dans tous les occéans, y compris l'Atlantique.
I1 est donc logique que les pays qui possédent leurs propores bateaux de pé&che utilisent le

taux par hamegon de la capture par unité d'effort comme indice de 1'importance de la population.

Letprésent rapport traite des modifications annuelles du taux par hamegon pour toutes les es-
pécps capturées; on y effectue &galement une comparaison des taux par hamegon par especes et
par mois. On tente, par ailleurs, de déterminer si le. taux moyen annuel par hamegon pour 1975-

1977 est significativement différent, ou non, au moyen des tects d'hypoth&ses utilisées en sta

tistiques.

RESUMEN

La produccidn coreana de thinidos depende en gran parte del palahgre, que captura principalmente
rabil, patudo 'y atfin blanco en todos los océanos, incluyendo el Atlantico. En consecuencia, es
18gico que los paises propietarios de los barcos, utilicen la tasa por anzuelos en la captura

‘por unidad de esfuerzo como fndice del tamafioc de la poblacidn.

El informe trata sobre los cambios en la tasa por anzuelos en relacibén con todas las especies
capturados por afio, ¥ establece una comparacidn entre el nivel de la tasa por anzuelo por espe
cies y por mes. Por otra parte, se intenta averiguar si el indice anual medio de anzuelos en

el periodo 1975-1877 es sustancialemente diferente o no, comprobando las hipbtesis estadisticas.



Catch statisties

Annual eatch of Korean tunas and tuna~like fishes in this oeean
was 4in the vicinity of 12,500 metric tons during 1967 — 1969, and since
1970 it increased to the level of about three times as much es in former
years. It reached a maximum of 47,000 metric tons in 1975 and averagzed
38,600 metric tons durihg 1970 - 1977,

Tn catch fluctustion by major species for the above period, albacore
tuna was the larsest portion in 1971 (31,1%) and 1972 (37.4%), followed
by yellowfin and bigeye buna. B_ut the largest portion changed to yellow=
£in from 1973 on and has fixed its trenél by the current yesr, while

bigeyé has not appeared a comron pattern for the years {Tabtle 1).
Data source ' :

Fishing activity of Eorean $una longliners in this ocean has been
carried out since 1964 and bait boats began fishing in 1972. As of
1978, 120 longliners and 18 bait boats are operating.

Data checked by captains or firms from tuna fishing boatsg in
conformity with our indicated reporting forms ,‘ is being gathered so as
to get verious information on fisheries resources research, and thé data
is compiled in detail by subarea (5° x 5°), species, by month and years

Tt is already submitted to SCRS in the form of task 2 and promulgated
in Data Record of ICCAT (Data Record, Vol, 9 = 10, 1977 a,b)s Data used
in this report is the data derived from 1975 to 1977 (coverage: 19.3%
in 1975, 49.8%) in 1976, and 35.2% in 1977) and preliminary data from

1978 (January — May e

Result and Discussion

Distribution of fishing ground

The tobal number of hooks used are -chosen as an unit of fishing
effort in making cateh per unit of effort in weight (Kg) per 1,000 hooks.
Tize 1 shows the distribubion of fishing ground of Korsan tuna longliners
on all species caught by 5° x 5° area. Tn connection with this a healthy
fishing ground appears around the equatorial area {10°N - 1093 ) on the
whole and the scope of that shows that in {he north itlantic it extends

near LOOY in every year but is under a bias toward the west yesr =luer

cortrast te thisz in the soulh aiznbie it has gredually

Changes of annual hook rate

Annual hook rate, as showm in Fige 2, has decrezsed slightly from

year to year. However the firvst quav"ter of svery yesr in geraral apoears
to have higher level than the others but other seasnns have not revealed
a constant trend. - Tn another analysis, standard deviation (S.D.) and

coefficient of variation (C.V.), based on the data above explained, are

caleulated as follows:

S - | ox RN
3.D J T(f;‘(xrl)
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Both their values have fallen off every yesr (Table 2).

}
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Tt means that
Korean tuna longline fishing in the ocean is appro;c'mated into a steady
statﬂ gradually, although it shows the status as above illustrated, and
it is as mdlcated by specles (see Fig., 2 and Table 2), yellowfin records
the highest abundance among these species for the years and has a two

peak season w1th first and third quarter but markedly poor abundent index

st.ows in November and _,ecembero 5.Ds and C.V, of this fish show the

same tendency mth all species. It means that yellowfin 1s the most

comronly caught fish in Korean tuna longline fishery. Albacore has shown

the lowest abundance comparad to the others, especially in 1675. In
lNovember and December, however, its brend mzinbains an inerezse for the

y2arse which:

This is & reciprocal status as compared with yellowfin
retains a lower level, and values of S.D. and C.7. are rather lerger
zzainst the previous year, This impliss trat the fisking of albszcors
ES Je 3 year, i nplies trat the [iskix f zlbzcors

is done selectively. 3Sigeys's

nook rate i3 the righest in 1%75 but on
the whole it persists with parallel status and there is not & cormon
trend in S,D. and CWV.'s value.

kX rate for two contrasting speciss

The monthly

ralus of rool rate tetween yelloifin-s

3 - YiTeve~is o2
tigerye and higsye~izllonfin

N
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Yellowfinealbacore relationship: In 1975 and 1976 when yellowfin matain-
tained high level, albacore was rathe. lower, but in 1977, in contrast
to this, it appeared to have an opposite status on the whole. Tﬁis
sugges ¢ a certaln connection for two speciess Alvacore~bigeye relabion—
ship: In 1975 and 1976 both species are considerably lower jevel bubt in
1977 it shows reciprocal status. Bigeye-yellowfin relationship: There is
not an apparent trend for a while for the two species but a healthy
status with the highest abundence exists mutually from January to March
in 1975 and 1976, and also a poor level appears occasionally.

Testing of statistical hypothesis of average hook rate for two contrasting

Years

Sommon equations adopted here are as follows:
n o n -
(Z (1,-%) +Z ()’;“)')J/r
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from equation sbove

|t = | (x- y)/P 5

, svalue of unbiased estimeteof

and with

population
Y=Nlﬂ\ll—l :degree of freedom

EE} _ value of wnbizsed estimate of stardard error at X - ?
* inumber of samples in every year for two contrasting
years

t :velue of t-distribution table at 0.0l of signif
The results are shown in Tzble 3.
years of 1976—1977 erd 1377-1975 thesz ars
-1975 is zignif

but in the case of 1975

differences is not so considsarabls

extracted from the samples by year during 1975 — 1977 is not to have
different level, In other wards they can be used as a representative
of catch per unit of effort if the annual hook rate has some different

values.

Conclusion
This report suggests that hpok rate of Korean tuna longline fishery
in this ocean is slightly decreased year after year. among all species
caught , yellowfin is the most pre—eminent specles, followed by bigeye
and albacors from 1975 to January - May of 1978,  The fishing seems to
be a steady state gradually from the result of sfandard deviation and

coefficient of variation. In the review of hook rate for the two cont-—

rasting species, there sesns to be a common patiern for yellowfin-—albacore

but not to be a pattern within other species. From the testing of stais-—

tical hypothesis yearly average hook rste for two contrasting years

,_4

aprears to be no significant difference on the wnols, altrough

in the case of 1975-1975 it is significant.
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Table 1. FHorean tunas cateh in metric tons and pertion in rercent by
x . o - species in the ibtlantic ocean, 1967 ~ 1977
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20 | a0 )
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90" 60° 20° i 0% 4 o
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Fige 3. Comparision of monthly hook rate per 1,000 hooks for two contras—

ting species, 1975 = 1977,

Dotted line in each panel indicabtes

level of annusl average hook rate for two species.
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