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A note on the yellowfin stocks in the Atlantic Ocean,
based on catch statistics of the Japanese longline

fishery taken during 1956 through 1964.
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Synopsis

Annual change of the hooking rate indicates a disasterous decrease of the yellowfin tuna
exploited by the Japanese longliners, operating on the Atlantic Ocean. Poor information on
the stocks, for which systematically compiled data were published only for the Japanese long-
liners, forbides any advanced study of the stock assessment. The present work is dealt with
a rough evaluation of possible effects of the fisheries upon the stocks, and with recommenda-
tion of the investigations to be urgently carried on. The major points of interests are sum-
marized as follows:

1. The longliners mainly exploit the yellowfin on the equatorial waters. The major fishing
ground shifts from month to month within the area concerned.

2. Hooking rate has been on a steady decrease since commencement of the exploitation, remark-
ably lowering in and after 1960. Nevertheless, the recruitment does not appear to have dimini-
shed so remarkably as to disturb linearity between amount of effort and reciprocal of hooking
rate at least for six years between 1959 through 1964. Further increase of effort, however, may
hardly harvest more fish as far as catchability coefficient be assumed similar for both of the
Pacific and Atlantic stocks.

3. Surface fisheries, operating along the African coast and likely having produced comparable
amount of the species with the longliners, must have affected stocks available for the long-
liners, for the former is exploiting younger fish than those taken by the latter.

4. Changes with age of biomass of a year class may be convenient to evaluate these two fish-
eries exploiting the same stocks in different ages. The age at which the biomass reaches the
maximum exceeds 1.3-year old even though the growth and natural mortality coefficients are
assumed as unreasonably high as 0.80 and 1.20, respectively. Probably the biomass may reach
the maximum over two-year old, provided the growth and natural mortality coefficients are as

low in the Atlantic stocks as in the Pacific counterparts. For this reason it is recommended
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that exploitation of very young fish at the end of the first year of life, around 53 cm in body
length and two kg in gutted weight, be prohibited in order to rationally utilize potential of
biological production so far as total amount of yield is concerned.

5. Amount of yellowfin catch by the longline fishery may rapidly decrease with expansion of
the surface fishery if the age of exploitable fish ranges two- to eight-year old for the former
and one-year old for the latter, and if the growth coefficient is 0,33 as estimated for the Pacific
stocks exploited by the longliners. Expansion of both fisheries may rapidly decrease the bio-
mass of stocks available for the longliners, which may be proportional to the number of eggs
produced by the stocks, as far as the aforementioned assumptions are wvalid. It is also noted
that development of the surface fishery would only little increase total catch made by both
types of fisheries if natural mortality coefficient is less than 0.6 in one-age and than 0.4 in two-
to eight-ages, but remarkably if the cofficient exceeds 0.8 in one-age and 0.6 in two- to eight-
ages.

6. Thus, it is not concluded which one of longline fishery and surface fishery may harvest
heavier weight of the yellowfin. The uncertainty depends partly upon wide ranges of estimates
of growth and natural mortality coefficients, and partly upon lack of information on behaevior
of the fish. In order to solve the problem, it is required to evaluate abundance and distribu-
tion of fish at each developmental stage in the exploitable phase. Because longline and surface
fisheries aim the yellowfin at different stages, systematic surveys must be conducted upon catch

records inclusive of size composition for both types of the fisheries.
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Table 1. Amount of catch of yellowfin taken by long-line
and surface fisheries in the Atlantic, 1955-64.

Unit: 1000 metric tons

\\ Method of Long- Surface fisheries inclusive of
\ 9 fishing Total line pole-and-line and purse seine
Year\Country Japan® Subtotal France? Spain?2) Japan®
1955 0.4 — 0.4 0.4 —
1956 1.4 — 1.4 1.4 =
1957 23.2 13.2 10.0 10.0 = —
1958 38.7 27.2 11.5 11.5 = —
1959 56.1 44.1 12.0 12.0 — =
1960 74.4 57.8 16.6 16.6 — —
1961 68. 4 52.6 15.8 15.8 — —
1962 56.2 34.8 21.4 17.8 2:5 11
1963 64.5 35.0 29.5 27.3 1.2 1.0
1964 62.6 33.2 29.4 26.8 0.8 1.8

1) Data from Statistics and Survey Division (1958-62), Japanese Ministry of
Agriculture and Forestry, for 1957-61, and from unpublished statistics
prepared by Japanese Fisheries Agency for 1962-64.

2) Data from FAO (1965, p. 13).

3) Data from Japanese Fisheries Agency (1961, p. 129).
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SEA BT, BERREMRREAE (Fo@d@EE R EPOHEESN T 30 Z XAMMAFER). L1 L
KIAFED F AL DONTE, REEEAERHREOBERINCINOEHBOTAT2ITH %,
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Fig. 2. Extent of major fishing ground and migratory routes ,
assumed for yellowfin exploited by Japanese long-line POINSARD 1966), & L5 D
fleet in the Atlantic. TR ENTN O DESBHTH

Dotted and shaded areas denote major distributional s . —
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Straight and broken arrows denote traced and assumed VN FHmovBics T 2HEERE
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Table 2. Catch, effective effort and average density of yellowfin stocks
exploited by Japanese long-line ffeet in the Atlantic, 1956-64.

1956 12,028 1,245 9. 661
1957 258, 536 34, 666 7.458
1958 746, 484 89, 207 8.368
1959 1,097, 537 151, 594 7. 240
1960 1, 158, 533 190, 705 6.075
1961 967, 954 233,975 4.137
1962 974,018 356, 261 2.734
1963 885, 778 389, 353 2.275
1964 879, 168 460, 057 1.911
f e C/n .................................................................................................................. (2)

LIchio TT TICRD 12 HIES A EOBAIE 45 « 36 DR 5 MHEICR T 7289 100 ATH 3.
PIFEOHBEIC LB E, A XICHT BHEREZ 1963 F£E2DF N THRERK LS, HiEREI31960
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Fig. 4. Catch in number of yellowfin taken by Japanese long-line fleet
operated on the Atlantic, and average hooking rate and effective effort
for the major stocks exploited in the equatorial waters, 1956-64.
Closed circles with dotted line, open circles and closed circles with
straight line denote catch, hooking rate and effective effort, respecti-
vely.
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lowfin stocks taken by Japanese long- 19555 M, 77 v 2, 24 v, ARIBE D,
line fleet operated on the equatorial FEMIROBENERICRLY T, TyHaErET 3
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Arabic numerals denote year.
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Fig. 6. Isopleth diagram of yield-per-recruit against
average age at first capture and fishing mortality
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Fig. 9. Isopleth diagrams of biomass and yield-per-recruit against coefficients of surface
and long-line fisheries.
Coefficient of growth, and natural mortality are assumed as follows:
Coefficient of growth: 0.33
Coefficient of natural mortality of surface stock: 0.4, 0.6, and 0.8
Coefficient of natural mortality of long-line stock: 0.4, 0.6, 0.8 and 1.0
Fine and bold lines, and dotted line denote total yield, yield of long-line fishery, and
biomass of long-line stock, respectively.
Numerals of abcissa and orbinate denote coefficients of mortality caused by long-line
and surface fisheries, respectively.
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Fig. 9. Isopleth diagrams of biomass and yield-per-recruit against coefficients of surface

and long-line fisheries (continued).
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Fig. 9. Isopleth diagrams of biomass and yield-per-recruit against coefficients of surface
and long-line fisheries (cotinued).
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BEL, LOSMABORARIE SHL W T OEMBEDRIMERED, ZTO—Hicd XA FEFEREBIC
B 2EBlEOTNICBIEROEHEINTN ST EE, LBOFFEOFHED 2 0 FHIED T 4% 5 b
EEDZHEDTH D, bo & bREHICBNTE, REEHEZ 1946 FELHL» S 20HICHEL oD T, EMIEEN
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FORBOWHIS EVDCLORAAHNREL TnEDEILNITINE S, KEBRENPILAEREL
TEINA Y FEEICB T, ERHEARTDEAS 5,377 b v OERDSEAE O O BRBFRIGL N E & A
SNTNBT & (EAME 1966, p. 772) BRERK T 123 BRI F 02 OIS EREZL SN T
FOBEND, BEIVRESICE - TAXLENT 2D, 50T TIE L RBREDIRESHEE

EREBSTNBTEERELT o

BZRFNLORMBOREE LD, RBICE B HHROLEMNBBEALH S TR END T EERE
KL TRIBS 0, AR THOBRECPATEIERICONTEITCHL D, TTREREOIRIEL
AR OREE & OBURDEHS T > THIENDT, —IBRTERREICE b18 > THRECHEITT 5 S Ak
L7zdDTH 5, dLEENRCOIIBHEREE s TWRNET B E, FBOFFIERKICKD, =20
FEITIO L T A OFFIEEZ I TRIESENT EITIE S, o & bEBICIERBIREDTREMIEMRS
BAELBITLIB 0 ED, $XTEITT20TRELT, —H1ABITT2EE2505%, LTI Thh
X, HEOHFELED, EH#HAOEMERE V- EEOHBEICELS 2B OTIRE LT, REICE LI/
BRXOZEN, 2F0BHOBBRAMEKELTESZ B EMSHIELIEL TRIES I, L DD OB
PD3E L, BEOMEKOBEIC K > THEFZXBITE 3720icid, 4 OENIHTERITE D > TINEHEE
AL TOELTRESBNDTH 4, TOIIBEHRIF NFORXHNVCRSITEEDZED b2
5THD (FoEZIEHK 1967, p. 48)s —HF L OBEVZH S 1o ICBBEEICIIE & L THREYOTEORIT
CESEBEZIND, FHEYICHELNIZEHREIDPROT LHHEDOHHEERE L TRV ENT EicEELL
TRIEBSI, ToE AR ANFOHTEUKE, BEOAERE, BREMINICOIEESH2DTRELT, #8F
EMEEEM L, SOICENICEHENT ZHRELND ZODELEDOBM ARAIMICES 25T LItk > TIREY
BEBTEEESZ E0bNDED, COXIBEBICET /Il TRPEIcEIcERBE SNz bl
LU THHBHETRRENWEA S, ZORMBICET 20WEERTHCESMLEoREREICE-TED X
CRESNZ2WETTHED, TOHREEHONHAHIRYS 2 RERELE ORBELZT 5, i icsy
BMLTNS ENDNBREDOATEEZIIZ L OOEMELRIC K-> TIRESN B D, ZDMEREFRIZD
WHERFICE S TOREENB BT TH B, LIch > T TIDONIEBVEERZ ONGVERE, RAEIC
Ko TRBIENIZAEDOEHIC L1chi- THHEETEL X, FICHLNIHPLIC WEAEES XL
DOEHEICE > THDHTW L 0D T &4, BEBHEERIFHS 2L TO L EANL T TH S, ZDMRRT,
JERER, HEALEER, MBS, &2 0 I3RS & OEER TS, e O HER SN - BEIRK A
AEY B eI BRI EREER IR TH B,

RBICT I DI XD BIRAEED BICY > T, 2DRRELEDLIICEZIZDNENI T LICDONTS
Tt g 2 BEND B, ZDDWEDTFNLARBIT 2 5HE>PEEFL bllRERKICTE T Lich B biT
TR £DD B & ICHERFENEBRIRELE L2 EHCON TR, ARTIEZOMKREEDHITS
CEETEIN, L LIENMOEREEZED 2 720 BRI 2 ASE2 L0 BAZT TR,
THELCTOAERAE L OREEMEE, ThE2ERLEE2BESELEPShicdT 22 Ed, MARDH
FRCHERHAEOME S & bl & L TRIES 0,
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