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Tuna fisheries with the use of pole-and-line and purse
seine, and their yellowfin stocks along the western
coast of equatorial Africa
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(Far Seas Fisheries Research Laboratory)
and
Syosi KANNO
(Tokai University)

Synopsis

Fragmental information has recently been obtained on tuna fisheries other than longlineré,
operated on the neritic waters along the equatorial Africa. The data are reviewed in order to
contribute to a studies of stock assessment of tuna, especially the yellowfin in the Atlantic
Ocean. The present review covers yearly fluctuation in amount of catch, performance of fishing
boats, composition of catch, fishing season and ground, distribution and migration of exploited
stocks and a recommendation on researches for the stock assessment.

For the present study the following data were made available:

1. Fisheries Agency and related Japanese organization.

i). Cruise report of R. V. Shoyo Maru for the 1960 fiscal year for the surface fisheries in early
years of exploitation.

ii). Administration Division of the Agency have systematically collected catch statistics of
purse seiners operated on the Atlantic for 1964-67, and length composition, gonad weight and
additional information for January through July, 1967.

iii), Administration Division of the Agency and the Federation of Japan Tuna Fishermen’s Co-
operative Associations provided unpublished catch statistics of pole-and-line boats operated on
the Atlantic for 1962-66.

2. FAO Catch Statistics.

i). Yearbook of Fisheries Statistics, 22 (1967).
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ii), Tuna Catches by Atlantic Fishing Areas and by Countries (personal communication dated
on May 23, 1968).

iii), Catch statistics presented for the Meeting of A Group of Experts on Tuna Stock Assess-
ment, Miami, 12 to 16 August, 1968.

3. ORSTOM.

i), Catch statistics of SOVETCO boats for 1961-62 through 1963-64 seasons.

ii), Catch statistics and additional information of surface fisheries in the Pointe-Noire Sector,
1963-67.

iii), Catch statistics and additional information of surface fisheries in the Abidjan Sector, 1966.

All these statistics accordingly indicate tremendous increase of catch of tuna, especially
yellowfin by the fisheries under discussion in the early 1960’s. It is probable that the fishing
might have developed rapidly in the late 1950’s.

There are various boats differing with each other in type of operation, size and equipments.
The pole-and-line boats dominated before 1966, while catch by the purse seiners increased rapid-
ly since then as found from landing statistics at Pointe-Noire for example.

The available data cover species, length and gonad weight composition of the catch. Major
points of interests are summarized as follows:

1. Japanes peole-and-line boats catch mainly the skipjack that comprises 53-83 percent of total.
The other fisheries, especially purse seiners and French pole-and-line boats, aim at the yellowfin
comprising 70-80 percent in weight.

2. Surface fisheries on the Atlantic catch large sized fish fairly comparable to those by the
longliners in the maximum body length. Immature and adult fish over 100 cm in body length
comprised 40 percent in number and 85 percent in weight of the catch taken by Japanese purse
seiners during January through July, 1967. Thus the youngs and small immatures less than
100 cm, kimeji, was not important for the fishery. Pole-and-line boats operated in the Pointe-
Noire Sector also caught large sized fish in 1965. Other data exhibit kimeji comprising 53 per-
cent even in weight of catch of pole-and-line boats operated in the Sector in 1967. The youngs
around 55cm in body length are found distributed over the whole neritic waters, while imma-
tures and adults, segregated with each other,

3. No matured yellowfin were taken during seven months between January through July, 1967,
by the Japanese purse seiners.

4. The skipjack taken by Japanese purse seiners were found to range between 40 cm and 79 cm
in body length. Large sized fish over 55cm in length dominated in fishing grounds west of,
while small sized ones, in those east of the Cape Three Points.

The surface fishesies were mainly operated in the neritic waters extending about 200 nauti-
cal miles offshore from the 100-m depth contour. The fishing ground expanded southward
after construction of stockages at Pointe-Noire in 1963. There are two major fishing areas;
northwestern area between Tema and Dakar, and southeastern area south of Sjo Thomé Islands.
Activities of fishing rise twice a year, April through June and September through December in
the former, and once during July through October in the latter. Shift of operation spot corre-
sponds to that of 24°C contour of surface temperature, which represents frontal zones formed
by Benguela and Guinean water masses. Vertical change of thermocline is reflected by

difference of fishing season between longliners and surface fishries.
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The Japanese purse seiners locate the fish schools by sighting. Most of catch were made from
floating and jumping schools without following whales, sharks and woods. The yellowfin is
distributed widely in the waters around the Gulf of Guinea. Some of them stay in the neritic
waters along equatorial Africa inclusive of the Gulf for year round, while the other move
offshore during northern spring thrcugh autumn. Migration in the southeastern area is related
with distribution of Benguela and Guinean water masses,

Almost all sets of data examined in the pressnt study did not show any decrease of catch-
per-unit-effort of tuna, especially yellowfin. This implies that recruitment to the surface fish-
eries might have not decreased for the years between 1961 and 1967, in spite of tremendous
expansion of the fisheries and of rapid diminution of offshore stocks exploited by longliners.
Nevertheless the conclusion is regarded to be re-examined after well organized surveys, at least
comparable to those for the Japanese logliners, will b2 conducted on the fisheries under discus-
sion. It is emphasized that the stock assessment, and then the fishery management must be
based upon that the surface and longline fisheries depend upon the same stocks at different

developmental stages.
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Table 1. Seasons and areas under surveys of the Office de Recherche
Scientifique et Technique Outre-Mer, 1961-67.

Author

Season

Area

Fishing Vessel

Postel (1965)

Nov., 1961-June, 62.

Oct., 1962-June, 63.
Sep., 1963-June, 64.

Cape Verde-Angola

30 SOVETCO boats

BAUDIN-
LAURENCIN (1967)

Dec., 1965-Jan., 67.

Monrovia-Cotonou

35 French, Spanish and Yugosla-
vian boats landing at Abidjan

LE GUEN et al.
(1965)

Jan., Feb., June-
Nov., 1964

Libreville-Benguela

30 French, Spanish and Japanese
boats landing at Pointe-Noire

LE GUEN and
POINSARD (1966)

Jan., Feb., June-
Nov., 1965.

”

33 French, Spanish and Japanese
boats landing at Pointe-Noire

POINSARD (1967)

Apr.,-Nov., 1966

”

31 French, Spanish, Japanese,
Canadian and Yugoslavian boats

landing at Pointe-Noire

LE GUEN et al.

39 French, Spanish, Japanese,
(1968)

Canadian and Yugoslavian boats
landing at Pointe-Noire

Feb.,-Nov., 1968 %

Table 2. Various estimates of yearly catch of the yellowfin together with other tunas
taken by surface fisheries operated on the eastern equatorial Atlantic, 1954-67.

SEeney AT | Pish | 1958 1950 1960 1961 1062 1963 1964 1965 1966 1967
ST RSNED S | yellowfin | 15500 23,200 31,500 37,700 36,800 29.200 41,200
T Beenltdi | yellowsin 25,100 23,200 28,800 36,500 36.900 29,200 41.000 31,200
N1 BshesoS®) | yellowfin| 9,200 9,600 13,300 12,700 18,200 24000 27,100 23,800
A T o S0 gL ol
i yellowfin 7 : ; 45
FJTFCA :Japanese) yipjack 1542 4,600 2945 7103 4385
goats others 40 90 346 113 1,186
_ total 489 4203 6,563 7,187
?‘ishenes Agency; ;r(e_llowﬁn 455 1,134 3,864 4,413
apanese imezi 949 447
purse seiners spipjack 32 1,802 1,448 1.898
others 1 1,267 303
ORSTOM, Pointe- | total 1178 6,875 6535 8818 15.102
Noire Centre; yellowfin 6.721 5,803 7,419 13,061
Pointe-Noire skipjack 138 699 683 1,870
Sector others 17 33 716 172
ORSTOM, Abidjan | total 6,735
gen:re; Abidjan ylt{e!lo.wﬁlr{l ?,g%?
ector skipjac 5
Agency area Fish 1954 1955~ 1956- 1057~ 1058~ 1950- 1960- 1961- 1962- 1963
or fishery 55 56 57 58 50 60 61 62 63 64
Fisheries Agency
(1961);
Pole-and- all tunas | 400 1,400 10,000 11,000 12,000 17,500 25,000
line boats at
Dakar
ORSTOM total 3,925 7,292 8,074
(POSTEL 1965) ; yellowfin 6,704
Pole-and-line skipjack 1,331
(SOVETCO) others 39
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BRI L Tt Wiz, EEKEIZH SRR, ABBENE, SAEBAEERER, Lh—
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/N QIR IT X B ERMFT IS T 7208 1946-47 £ SR A2 W R U 7o/ NEB I EA S Wiz, 20
#% 1950 4ERETIET 7 Y AR TIE A EDRBRIEEBITON ISR Ui 5 foo 7 v 37 T 1951-52 4
i 30 £ 5-10 b v o/pNBE i iIc Kk 2 EBENED S NT T,

FTTIRDONEDICARDE CARBALDIENKIEHICHERT 2 X518 - 72D, 19564E6 AnS0DC
LTh AN, T 7Y ANEORBIED C OED S5 7o KETTHAMMPEAAY 1960 4R & A7t
fiIE Dakar* T L 72 & T A TR OKEFMGHES R 1961, pp. 128-142), 19544EE TR Z CHHERIIZ L
&I 1288, 19554EICERERIBENIT IR b NI DB 7 7 v ZMic X 2 s 2udic i in L 1960 4 pikicix
% 20,000 + v DERMEN BT St (2D

COBOEEICONT, 77 v AOMAELBIEEKLILEZEB -5 T 5,

* kA bbb A FEEEMAZIE, K 1ITRL 7.

No. in
Place figure g
Abijan 9 i /
Accra 11 " - z
Annobén 33 15w & d
Benguela 28 ﬁ
C. de S. Juan 17 :
C. Lopez 20 T
C. Palmas 6 1N 3 S
C. Roxo 2 4
C. Three Points 10 s 13 U516
C. Verde Islands 9 9 1
Conakry 23 = - ) Tt = L*‘\ﬂ\
Cotonou 14 | b
Dakar 1 ‘ 3
Fernando Po 30 ¢ e w1
Freetown 4 | o P "
Gabon River 19 | 2
Lobito 27 J» %
Lagos 16 5 ——— s
Libreville 18 | } |
Lomé 13 |
Luanda 26 | |
Mayoumba 24 WS— — Jy}*
Monrovia 5 ‘ !
Nyanga 23 ‘ ?
Pointe-Noire 25 .. ' |
Pt. Gentil 21 —
Porto Novo 15 ‘
Principe 31 [ ‘
Sao Tomé 32 | | | |
%a::gnélra 2 25W 20w 15 10w 5w 0 5E 10 15€
Teemz . %g Fig. 1. Localities appearing in the text

Tabou 7 From ATLAS INTERNATIONAL (ENCYCLOPAEDIA BRITANNICA)
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POSTEL (1965P.19) 34 A ipd 2y T EZHIBANLET 2T 7 ) ATHREOF N EFEHR T 5 E
BREORBOREEEDNTINDE, TIUCKIUTTHEEDL 1954 FiC7 7 v ZAADFICE - THRD & N,
M OWEM DL < F/NER THIRIEY ZOKEIC X - TS 2 7cdic, T offlid Dakar, Abidjan 72 & A
FED & 2 ¥ DM ICIR S LT,

19594F1c 75 %5 & SOVETCO LIgFrE LT 3 &ii~ 7 1 554 k1 (Société de Vente du Thon Congelé)
T OBEMY BEEIRY, ZORIEDEZ 1961 4F 11 ALIBRtick - THEMCIES N, T 2
19594F iT7 A Y B AR K » TRAH S NI RIITHK 5 720 1962 4EITT7 T v ZAADE N THNELEDT
BLEVWIFREEBEZHL UL TRIZB IO A, T TS 3H13 1964 FEIEd T TR T4 Dieh o 1o,
BAUDIN—LAURENCIN (1967,p.1) itk % & Abidjan yiigco3EL 1962 4F % TH 10 FRESERH S iz,

ZORRRBIREICHESTT 20 AL, 1962 4E1Ti3 4,000 b v Tho- 72z s 1965 4Eicid 20,000
kv Pl kiciE L 7z, Pointe-Noire Ztfula b9 3 ¥ = TIBEREIC B 5 #EH%EIc ST LEGUEN {i (1965,
p.2) BFRGHOHEDFICIE 10 £k B2 b iz
JNE GG E KL E DN IEN T IO TRF D E
$° 1963 4£ 9 Hic Pointe-Noire |z /4R R S 1T
DOARBILLIcEDNTWND, DX T 7Y ATERED+
NI TG B RBIEER £ AV TENICE - THD
541, 1960 4EiCid 10,000  viHitkDH E A2 H 1, #
OBIBXFICHTFL 1962 4 10 HickEsc 27z (K
2D

T DU F EHEA XA 1966 £F TIT K
7SRRI (POINSARD 1967, p.8), 1967 4Rici
BE D bZ 0L IS (LEGUEN fih 1968 p. 7D, ifals
Fig. 2. Expansion of fishing grounds of b 1966 4Ficix T v T FREL 7 (3D,

SOVETCO pole-and-line boats in the AADEBIEL 77 v RCETBLNTT 7)) AT
eastern equatorial Atlantic, 1961-64. Bk L 7o U (1967, DP. 216-218) Ik B &
Data from POSTEL (1965). 1962 425 Aic 240 b o BFGUML 1 EAsE Ak, 2
DHBEEMI IR 2 HINL, RERICE 5 EXNHEH L,
1964~664F 1T TR 5 ~ 7 EDEHEICh Iz TREL T 3,
—J7 196411 H17 Ad 140 b M2 25 248 1 iRk
BEEZIRY, DO TPRROMBIREDIET 1966 46 590
P2 25 F 2N T2 L L b H 3 HOMEIT
BREHERO IO DIEWARIETH O, F R E TN 2K
72T, B RO NAE MEtd 24580 52 DT 1968 4F
PBEsoic2 2 &1 125 @5 MpRMIRELL
WETETH S,

COXIHHMEOREBICIV LT, K& HEEE O
FERPEOILEEBE LN T (POSTEL 1965,p.19), 77V #
Fig.3. Espansion of fishing grounds PAA 0 FHEROMMBIER . 19614211175 C SOVETCO

of pole-and-line boats and purse OFICK > TIREEND X5 ITH - 7o, T DI ERIE Dakar,
seiners operated in the eastern Abidjan, Pointe-Noire |c APE L L) & REIFHICEE L 72Eisic
equatorial Atlantic, 1964-66. RSN TW3E, D Daker, Abidjan, Pointe-Noire |z %
Data from L SUEN f 1;”8222; ORSTOM it v % —C M TESTETL, Zhick
POINSARD (1967), and BAUDIN- - Tk 3k U it o Eide i3 By S T 528,

LAURENCIN (1967). - Z O OHTT I AT 2 M OFEERIIRIICRES N TN, —
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75 HAMC DN T & < AR & R BEGRRZ KBTI T 2 KO BEST S NTH D, T XEMic
720 L TR E5IT 1967 Ep oY DR E, AMEREEOREIBINES 117,

& #

ABETHO I F BT BARD & M, T80 S KT IR S NI S I b L T
R RS KO 1967 4£1 A~7 Hick 32 % @3 Eo m"}g@ 422 [ 9,001 JEDAE., 288 RO A:FiiflR
ThHb, TNEFBNICAAN DL, F SAMEBRMAESSOURT U 70 RO FHM O MR R DS
MERLHAW. 77 v R, 24 vipEEDIEDE, Tofiof®E LTk, POSTEL (1965), LEGUEN
1 (1965, 1968), LEGUEN « POINSARD (1966), BAUDIN-LAURENCIN (1967), POINSARD (1967) i
&% ORSTOM oaMinicids (K1), /KEFBEEMEIEIICK 2 FlETEETE OKEFEE R
1961 BB L, o8 L IND OFFWETH - ERHE O ST b O TH 2 O THRIIER O
BikiciaFAO (1967, 1968 a,b) o #FHiis & Atz (F2),

o o0 EHE

1954~674EDRIC T 7 ) AVERETEREL MR TR, T 1 25 @M, 125 F x@Emn, 22
S EEMICAHTEND, TNEDI B2 TS5 FTEWMIARMICUTHY, 1Z272FMI 75 %, =
A OfMiAFE, 2—TZAT7 TS BHIIL TS, THME 77 v 2, 24 U, BEAMTH 3,
ERE XWEMARRELL T 7 v 2, AA vIREB DN AN T OER RSP (K3), 1966 4E
Table 3. Number of boat-cruise and amount of catch in metric tons by type of boat
of surface fisheries landing at Pointe-Noire and Abidjan, 1964-67.

unit; metric ton

Fanding totai Pole-and-line boats purse seiners mixed boats
port year number of [amount ofjnumber of |amount of number of amount ofjnumber of [amount of
boat-cruise|catch boat-cruise|catch boat-cruisejcatch boat-cruisejcatch

1964 113 6, 875 112 6, 755 1 120
Pointe- |1965 117 6, 535 95 5,077 10 653 12 805
Noire 1966 8,818 6,599 2,219

1967 15,102 6,714 8,388
Abidjan | 1966 6, 735 2,526 2,735 1,473

Data from LE GUEN ef a/. (1965,1968), BAUDIN-LAURENCIN (1967), LE GUEN and POINSARD (1966),
POINSARD (1967)

Note: Figures for total catch do not always agree with sum of figures for different types of
boats because of rounding numerals less than one ton

iz 94 Tlic ORSTOM |2 X Z2FHEDHR LI 78> TH IS,

POSTEL (1965, p.19) Ic X AUX1959EEIC T 7 ) ATHETIREL TOZEMMIE KM S N3 X5 TH 3,
F—NUOKEMTH O, = DIREFPHIZ Abidjan, Daker 755 0 HAIRICHR SN, ZOBENT SLEkT
ICRED S NTNIS, B AHEE & OIMTREOMER I O/ V—7%20RE LT 3, AL (R
k., pp. 22,23) MSFEAN7230 TR 127~398 b v CGE¥203 b ), 350~600 B CGEH 499 EH) ok Xk
ATNDS, 1ZIER U A Dakar TREEFFEFESE F (1961, p.129) MFA/ETATIE 35 b v O/ITH 1
2300 b VATHROD 2 EENAEL T, BiEE POSTEL DWIE 1D/ NV—7, BERE 207 v—
TRRTE2EDTHAD o TOBRVEDDNTHEDHRE LY, POWERTOTERLEE T EEPN
2D NV—=TOFEHMO BRI SHETH S (F4),

FEMWEEST 7 ) ATERICBOTEERB N L85 72013 1966 EEM S TH 2, FRDI S IcHED S
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B L 723 EB b —2 S &M TH 5, DB 230 + VATEROMIC 14 LT DA 700 m {1
DORBERNTN S, —J 1966 46 AicHiifaL7cBEAD 2 25 F =@M nTNnd 90 FEThHY, 08
DOESI 1000m £ THD (£5),

Table 4. Performance of French and Japanese pole-and-line boats operated

on the eastern equatorial Atlantic, 1961-67.

. . Gross Length of [Size of main| Number
Natlonahtyﬁgggncy b tonnage boat engine of poles Source of data
mean range lmean range \mean range jmean range
1961 203§ 127 30m 4991 3501P|(13) PosTEL
French | SOVETCO| g, -398 (514) -600 (1965, PP. 22, 23)
N 204 155 485 300 15,16 | BAUDIN-LAURENCIN
Abidjan | 1966 =256 =600 (1967, P. 12)
; 550 300 |15 13-23 | LE GUEN and
gzlirrxée— 1965 | 220 27-36 2650 POINSARD
(1966, P. 9)
” 1966 30.5 -36 | 526 -650 | 14 -23 POINSARD
(1966, PP.7,8)
” 30 486 13 LE GGUEN et al
Laoe | 200 (1968. P. 6)
1965, 240 KANNO
Japanece 1966 1967, P. 216)
Pointe- | 1967 | 240 35 725 24 LE GUEN et al
Noire (1968, P. 6)

Table 5. Performance of French and Japanese purse seiners operated on the

eastern equatorial Atlantic, 1964-67.

Port and Grose tonnage [Size of main engine rl;eegxgth of
Nationality|year of Source of data
survey mean range mean range mean range
Abidjan, 1966 234 112-F | 610  300-F | 752m 740-m| BAUDIN-LAURENCIN
French 378 950 830 (1967, P.12)
Pointe-Noire, 660 700 LE GUEN and
1965 ) POINSARD (1966, P. 6)
Pointe-Noire, (30m in -610 527 -1520 | 680 -1100 | PoINsARD(1967,P.7)
1966 length)
Pointe-Noire,| 250 594 715 LE GUEN et al.
1967 (31m in (1968, P. 6)
length)
Japanese 1966 90-140 1027 KANNO(1967,PP.216,220)

TN e 125 F EOAMOBE, 1965 T4 A&, #§E 700 m (LE GUEN « POINSARD 1966,
pP.6) TH5, ]

sepnind, ¥ EAMERER LI LIR—IEL TEEE surface fisheries & X iFN 248, DL S IcHERED
BOEMETH D, = L THICK DI K DEY OB RIE 2, bbb —Ric7 7 v 2oy
D 80ULLERFNFTHENHEAMBLPTARS VIOZNTIE A Y A DEMELIE D (K6,

FUAAMTS T ZMIEDD 708 LI EZF 2 Th2H (RT7), FHOHMEY TR A Y AH5350% VL I
ZHEHTNS (E8).

T DX S HEED O M BIRET H 5 AL S YER OfEE I3 f 4 OMEN S 5, AIETE—IE
WM 1EYY, 141 A%y, 1ETRELDEEREZAO BTN ENOHEDBIITENT bHEBIC
X BEHEAPSBRBETH B EFNIETHE,
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Table 6. Species composition of catch by French, Spanish, Yougoslavian, Senegalian
and Japanese surface fisheries landing at Abidjan and Pointe-Noire, 1963-67.

unit; metric ton

Total

French Spanish Yugoslavian Senegalian Japanese

Port ‘ Year . Species }
Total 6,734.6  6,169.3 41.6 523.7
Abidjan | 1966 | yellowfin 5,217.9 4,718.5 17.3 482.1

skipjack 1,516.7 1,450.8 24.3 41.6

1963 | Total | 1,178.0
Total 6,875.0 5,924.4 597.8 347.8
yellowfin 6,720.8 5,818.2 563.0 339.4

1964 | skipjack 137.7 94.5 34.8 8.4
bigeye 16.7 16.7
Total 6,535.0 5,452.0 407.0 676.0
yellowfin 5,803.0 5,183.0 242.0 378.0

1965 | skipjack 699. 0 236.0 165.0 298.0

Pammte- bigeye 33.0 33.0
Noire

Total 8,818.0 7,220.0 645. 0 953.0
vellowfin 7,419.0 6,791.0 628.0

1966 | skipjack 683.0 360.0 323.0
bigeye 71.0 69.0 2:0
unknown 645. 0 645.0
Total 15,102.0 12,185.0 433.0 144.0 587.0 1,754.0
yellowfin 13,061.0 10,812.0 279.0 55.0 552.0 1,363.0

1967 | skipjack 1,869.0 1,361.0 153.0 89.0 35.0 231.0
bigeye 172.0 12.0 160. 0

Data from LE

(1967), and POINSARD (1967).

Table 7. Amount of effort and species composition of tuna catch by Japanese

purse seiners operated on eastern equatorial Atlantic, 1964-67.

GUEN et al (1965, 1968) LE GUEN and POINSARD (1966), BAUDIN-LAURENCHIN

Season| Amount of effort Amount of catch in metric ton Catch | Yellow-| Catch | Yellow-
per fin per fin
namber |boat- | boat- | total yellowfin skip- jothers boat- | catch | boat- ;i;ch
of month| day sub- [grownl|kimeji jack month gert- Of'er' Loaits
oper- of total |fish - e
ated oper- month | day oper-
boats ation e
day

1964

Nov.—-

Dec. 1 2 25 | 488.9| 455. 4] 455. 4 32. 4 1.1 244.5 227.7 19.6 18.2

1965

Jan.-

Dec. 1 12 | 227 14.202.61,133.5[1,133.5 1,802.3|1,266.8]  350. 2 94.5 18.5 5.0

1966

Jan.-

Dec. 3 26 | 267 16,563.0/4,812.43.863.8] 948. 6/1,447.7| 302. 9 252.4 185.1 24.6 18.0

1967

Jan.-

Nov. 3 33 7,186.5/4,860.114,413.0] 447.1|1,897.6 217.8 | 147.3

Data from unpublished records by Japanese Fisher ies Agency
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Table 8. Species composition of tuna landed by Japanese pole-and-line boats
operated along western coast of Africa, 1962-66.

Unit; metric ton

Season| Landing Nblg;} Nbl’:;l' Total |Alba- | Big- |Yellow-| Skip-|Sharks|Others|Catch Yceali(é%vﬁn
port of oF core |eye [fin jack per per
boats |cruise CTUISe | Cruise
1962 |Total 5 29 12,746.3 26.0] 1,164.6 |1,542.0 13.7 | 94.7 40.2
Tema 3 17 |1,442.1 24.6/ 758.3| 647.1 12.1
Freetown 2 12 |1,304.2 1.4 406.3| 894.9 1.6
1963 |[Total 5 70 [5,568.0 15.5  877.9 14,599.8 74.8 | 79.5 12.5
Tema 4 35 2,321.9 5.9 340.11,941.0 34.8
Freetown 5 28 12,735.0 7.9 437.6 12,2504 39.1
Pointe-Noire | ] ol 51.3 1.7 240| 256
Laspalmas 3 4 | 342.2 58.7| 282.6 Q.9
Dakar 1 2 117.6 17.5| 1001
1964 |(Total 7 68 |5,605.8/ 22.1 | 21.5 2,315.1(2,944.5 302.6 | 82.4 34.0
Tema 7 30 12,563.3| 22.1 8.9| 1,466.0 | 924.2 144.1
Freetown 7 25 12,290.2 7.3 595.1|1,561.4 126. 4
Pointe-Noire 1 8 152.3 5.3 122.2| 24.8
Monrovia 3 3 4004 124.0| 245.2 31.2
Dakar 2 2 197.6 7.8| 188.9 0.9
1965 |Total 6 61 19,820.6 47.5| 2,605.3 |7,102.8 57.8 7.2 | 161.0 42.7
Tema 6 44 16,0819 42.4] 1,781.514,193.0, 57.8 7.2
Freetown 6 11 12,9924 5.1 337.92,649.4
Pointe-Noire 4 4 385.0 189.8 | 195.2
Monrovia 2 2 3613 106.7 | 254.6
1966 |Total 6 83 16,415.8 723.8 845.2(4,384.8 462.0 | 77.3 10.2
Tema 6 46 |3,311.7 287.8| 553.712,148.9 321.3
Freetown 6 22 (1,984.9 23.4 136.4 1,742.0 83.1
Pointe-Noire 6 il 804.4 412.6/ 107.9| 226.3 57.6
Monrovia 1 1 | 110.0 21| 1079
Abidjan 3 3 204.8 45.11 159.7

Data from unpublished records by the Federation of Japan Tuna Fishermens Co-operative
Associations.

BREEOREEX

T7) AEETHRET I~/ REREORBEBRIVEI S, LhLZDEZFELTTII v
2, AL VLS TR ONTEBY, THZz0EBHRIF£TH2 0T FAO (1967, p.a-81) MWED
MIENFT R P S CNOHEE X TV EDOF A KXEREZRD S &, 1958 £D 1.5 7+ v &£ D15 1966 4EiC
BAT Y2 CZ2EThBEDABRTIEMLTNS (2), FAO (1968 a) 0FIDIEARGE T APEESE
6 BRI TH BB FHEKREHEICET 5 LL 3 rEOEMEE SR Uk S IRELEERL TS, L,
TREBAERESNIERTIE (FAO 1968b) X DiffEEId FEEDMD 50-809% £755Tind, bbHAA
NS OBER, 77 hfiEOEBRERIER LEEGET 20T TRV, BELOHEERELbbE
THEZ D E 1958 4EED O AMFICBYT 2 ZEEEICL 2 F X ORBEERLIE DENKIEC > LIt EEZ
TEXZRNEDITH 5,

DX 77 v AOHEKE ORSTOM 773K U ciffEfiat s & ARl 81 2 R ORREL LA F~T
HEDo TOERNE 1961~644Fichi-D T 7 Y #PTHERIRTHREL 72 SOVETCO FEM, 1966 4Eic Abidjan
MR TR L /o, 1963~674Eic Pointe-Noire Jipifi T L 7ot oS c = 3la 3,

%9 POSTEL (1965) 23/RL 7z SOVETCO Fif@ i OMER I3 1961~62 4EiCid 4,000 b i foidi»
- 72h3, 1963~64 LRI 8,000 kAT AT (£2,9, MERDEMTZESIICHELTED,
AR REEERE C 0 34EMIC 16 5 25 g 2 & & il 11 AxS 9 Bl Tin b,
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BEERICT 2 ER oS A bd 2 C Ll D IREETH 5, POSTEL (A1, p.23) 3#%H
BEBMO L v EE B ENEORRZRESNEL LTS, CIUZBMERERD b v 8 E 72135 i i3
B2LND T EERHREL TS, CONHEDZYEEICDWTIE, A DBREDTERICE TEIDLDIES THNIEL
TERS 0D, 7o 21X 400 + v O OERESRS 200 b v D ZND 2 fETH B L NZRNE DI ICEbN
%, HE LE GUENfili (1968, p.14) FMAETHIE LSO —ER Y0 REEEZ AN E S EEX2 T 5,

3 POSTEL (FHHMISENEAEZRL T E, ZNick 3 LRFESRENERRICZIZRAILTE D,
RN 1 H 18 g 1961~624E1C 2.04 b >, 1962~63 4EiC 2.33 b v, 1963~64 4Eic 1.88 +
YTRE—ELTHEENZED (9D 2F D T3 EMICET 2 IaMERIT RIESI] OB KICHIE L T

Table 9. Amount of effort and catch of SOVETCO boats, Nov., 1961-June, 1964,

Season Maximum numbt'er of |Boat-day 7 Amount of catch (ton) | Catch per boat-
Saonth of the season O the sea Pokal Tellowtin Biseye Skipiack| ~F ©00)
e 16 1,921 | 3,925 504
o T 20 3,120 | 7,292 9.33
R o 2 4,29 | 8,074 6,704 39 1,331 1.88

Data from POSTEL (1965)
Species composition of catch is not surveyed for November 1961 though June 1963.

MUEEZDND, 196349 51964 4E6 HE Tlo & & N 83% 13+ 4, 16% 13 H V4T
HOZDOENTE DT HITANFRRESIN TS, 196346 HURTOREIN TS F A EMWEL, AV 4, #
SNFMENCOCEHEIN T EPRAFIICKSENTNRENDT, TNENOREE(LEHRLLTEIET
ERANAN

Sz ORSTOM ¢ Abidjan # k(¥ Pointe-Noire @+ 2 —»b JER I NIz ERD ZEA LD
(LeE GUEN i1 1965,1968, LEGUEN « POINSARD 1966, BAUDIN-LAURENCIN 1967, POINSARD 1967),

s O¥EHE Dakar, Abidjan, Pointe-Noire pg Iuhic Ak L 7ciaipic 2T, EEEAE & bhd, il
B, MiH, EEES 2N, ToBEREREMEIC
Ko Tbke 5 AR, R Dakar ki,
ZOEHREPIL, B S BEERPIPE D Abdjan ki,
Z @ FEHIC i35 Pointe-Noire jkific 43 T #H
LT3 (K 4). 1964 4LEF To flERE O KB/
SOVETCO FiEfic & » TES N BhbNsnd 3
BB 2 iR A INZ JofEhs k142 POSTEL
(1965 DERHCHIET 2 DI THHH Dakar v £
: — 04k, Abidjan v 2 —@ 1965 4ERRTOEE
(- p— = - 1 BATFLA D 72DT i 1964 4ELpID POSTEL
Fig. 4. Division of tuna fishing ground (1965) DOIESEF E IR & E T LI TEIR, L

e e o Do TBIIATL S 3R A ORRESRF LT, ol

Pointe-Noire Centres, ORSTOM. BOBAAHERELE S 5% (K6,

After POINSARD (1967, p. 6). Abidjan Td 1966 £l (1965 4F 12 ~19674 1
H) 1T 6,700 Py ROMBKGETENIco TDHH 6,200 b VDT 5 v AMIC Kk BIHERT, X5ICFD
2526 b UDSFEICK o THBY (F3), TO1IHMEA LD EMESZT1.70 + » TH5 (BAUDIN-LAURENCIN

10°s
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[, pp. 7,14),

WiERIZ E &2 THUEH Y 0 fiERIE POSTEL (1965) @ 1961~644ED 2 v Hik D Licshbd 3
B THEBZOEAEIN 0B IETFLTIND, bodd 1966 4E 4~11 Hic ki) 2 Pointe-Naire jkikd
EHO IHERY EERT 3.1 v THs5 (POINSARD 1967, p.15), 1963 4ERIKEICEIRE & 17z MK
WAET T 7 ) ATERBRICE Y 2 EERA ) B ER D Lo L v tlnisn,

Abidjan, Pointe-Noir ij/KiRIc 1) 5 1966 4Efalo ks %Aﬁé& 16,000 k>, F~4& (30kg DI
To A FHLBEED) ORERE 13,000 by, &5iC 1967 4o Pointe-Noire jKIKDAICE 5 F
£ OfERE 13,000 P TH-T, 1963 ~ 64 Fifaifo SOVETCO FrE Eiofip it 8,000 b v, +
NET,000 b ICHASTRCHEMLTO S HBTEE 2% 2750,

falE B oKL Pointe-Noire jkiRic 1) 2 B ORELN TR S MICEHLN TN S, £T T 1963
49 JICARIIIEREDS B SN TRk 1967 4Ficid 15,000 b v 7% C % A#aifuiERE, 13,000 b v 2T A3
#/\5“031%5%%75%@%31@\5 (£ 6) COMFEHODERIEZ 1964 D5 1965 FiThl) T HIK
U7zhs, 1966 4FiCidd L, #ic 1 B 0 ofaiiid 1965 FiciHld Lizdb 1966 ~67 FiTiZ AL T
% (F10)o ZOWEMN TR ELIZBANTEFANAEH 77~98% 2 HHTNEDT (£6), RIEETDRR

Table 10. Amount of effort and catch per boat-day on the sea of pole-and-line
boats operated in the Pointe-Noire Sector, 1964-67.

Season Boat-day on the sea Catch per boat-day Catch per boat-day
Total Days aiming | on the sea (ton) aiming at tuna (ton)
at tuna
i 1,444 733 2.9 5.7
L i 2,178 1,337 2.3 3.7
i 1,783 1,243 3.1 44
L s 1,766 1,240 3.8 5.4

Data from LE GUEN et a/. (1965, 1968), LE GUEN and POINSARD (1966), and POINSARD (1967).

FEZF N FDIERIC OOV THEDEN S,

RRICH ADFEHME J0E EMMOBIERBOREZED NS, ARMC OO TRAEHTOREETE
T, B o R EREESIEHENTO 20T, ZOMETEISMMIChI 2 ER, Hikakse
EEATOD,

T 7Y AKBPERICER Lz 1962 45 Hh 5 1967 ERICHI T, AARDTHME L0 E Mok
HERBELHEMU /2o BHEREZFHTE 1965 FickEEzER Lictk 1966 SFIC3d Lotz LT, %
=MTIE 1967 FETEEBEMLTOS (£7.8),

H&@?U@%%@ib#nﬁ&ﬁ/i%fﬂ%&?é#ﬁ/ﬁ@&ﬁk@&&Smﬁui%ﬁb1%&%6
FDOYHEIE 68% i1Cic-T 5o Ltmqf#ﬂﬁmﬁm5% KL, ﬂﬁ@%?i%—wﬁémm T &
& ARSI 75 i T DAL A TR A B Fops o DEIC i&a&%@immomﬁﬁiﬁmFmeﬂmm
Tema TR ST 725 1963 422 Laspalmas, Dakar, Pointe-Noire 23fjip 0, D3 Monrovia,
Abidjan (¢ KENF G B KD 1Ko 7 (R 8)e ARMHIOR NG BRI SHEMIB AV DA T, A K
DIKRBRLTOBE b DEEDLNS,

T MM TIEARREREIBML 720 2 N REERBOERIC L2 5D THY, 1#Y DEMBEREXPI
D 1965 fEAEEIC 1966 FICiFED LT 5, HERE, SQESORINCErhb s 34 Y A ol
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1965~67 LEITHIF TRIF—ETH D, FAZDAH 1966 FELHNHE LB L BinER LI, —F1#1A
WD R 1966, 1967 FiCi3D LT3 (£ 7).

- - W

KEFFEREAKIBRICE T 200 B XU F MO IS 100 m FHFEROME 200 DA WICIR X
N5, AAMCONTSS E 196245 AnD 196746 AZTOH NI THE, FHEBORER AV G Dakar
Ri%, Conacry-Lagos iéicu iz BV /KE, +=7EREHHANS Pointe-Noire Difi&ichic-
T3, % XPRIZD AV Monrovia Zrhivc Free Town jfizns, Cape Palmas juc £ 2 bk,
Abidjan /5 Tema p&lcE 2 ibHE ki, Sao Tomé 5E, Annobon B o E %4> Cape Lopez
» s Pointe-Noire pyfrAicfiihs 2 pEikiRic 3 Rilsnis (K5 ),

20W 15W 10w 5'w [ sE 10E
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1
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_
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Lo
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LIBREV|LLE
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Fig. 5. Fishing grounds of Japanese pole-and-line boats and purse seiners
operated in the eastern equatorial Atlantic, 1962-67.

1961~64 fFick1F 52 SOVETCO jREM O IE AV IE H AR D281, BIARNCA 3 &%l
mm&%w%wowmﬁnlﬂméww¢6ﬂwwﬁfuIkmfﬁéFweﬂmnwﬁéxgoPmm%
WA 5 Tema TR S A1 T U 7oA 1962 45 10 A5 1963 4E 6 BICIZBREB A K KEs s L350,
1963 4 9 H/n 5 1964 4F 6 HIcE % i3 Pointe-Noire OE§icE Tl LT3 (K 2), 1963 EDIEICEIT
% Pointe-Noire jKifi# LN 1966 i &) 5 Abidjan IS O A O S I3FHERE 30 023 1EET»
TRENTNDS, TNoOERAEERT 5 EFUE 10 EUHEORHIIERE EZ R F = 7Bk O 300
EPYIHONERICHELS > T3 (3D 2077 Y ATERED T BIIE B X0 THfE1E, Dakar ho
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Pointe-Noire |z £ 2 100 m 4 200 HOPRREEICBRLEN TIN5,
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1964 21T 5 A, 1965 4EICiZ 3 ~6 AIcE - TH D, HKAMOESBFEICEI>TTLEE->TND, AV
FEFNLLHFTHBEF L OEMERIT, 1962 4F 8, 9 HE, 1964 4E8 Aic & iKEh - 18, Zofh
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catch-per-unit-effort of Japanese pole-and-
line boats operated on the eastern equato-
rial Atlantic, 1962-65.

— — — fishing effort in number of boats

operated in the month

—— total tuna catch per boat
------ yellowfin catch per boat

— — — skipjack catch per boat

FICHIZBERBZ 5N TS 1965, 1966 MitE4 a5 & 1965 4ETIRABIE 12 A»S U &DOYInT1 A
2%, DWT 4, 5 A, 7~9 H, 12 AN L - T3 DIc/ LT, 1966 4T3 6 HE 8~11 A&
MBEPELD, EQICREFICBT ZEERBNZ N, FNEFDHICDONTESEE 1965 £F0, =D A%KRH
THRMOEMBBBURF L ORERER LTS (7). 1964 4£11 Ao 1967 4£6 Hickl 3 HE
H1ARY Y EERS ENICRkD 2 &, LR TRAYANELELTESLN 4, 5 Alcgl, LBTRF
AMELLTESN T ANDS 3 BiChFTRHEA L, 5 ARS 6 Bichd TN 2 A4S, 11H CEI
BAEDPBEON TS, BERTI 8, 9 AiciERsI{INT 245, #Y 418 Aic, #4139 Hickkx

L. EOEEIEEF 2 OEENEN (K8,

tctal tuna catch per boat-

operation-day

------ yellowfin catch per boat-
operation-day

— — — skipjack catch per boat-

operation-day
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Fig. 9. Monthly change of fishing
effort and catch-per-unit-effort of

Fig. 8. Monthly change of catch per boat-

operation-day of Japanese purse seiners operat-
ed on three fishing areas in the eastern equato-
rial Atlantic, 1964-67.

SOVETCO pole-andline boats operat-
ed on the eastern equatorial Atlantic,
1961-64.

total tuna catch per boat-operation-

Data from POSTEL (1965)

day fishing effort in boat-day
------ yellowfin catch per boat-operation- on the sea

day  aammaa total tuna catch per boat-
— — — skipjack catch per boat-operation- day on the sea

day — == == yellowfin catch per boat-

day on the sea
skipjack catch per boat-day
on the sea
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MHI1LAE 4, 5 ALIKEG B2 HARA51E (K9)e ZOFHEFHRDOFIMD 1 H1E Y DR
OEAEMCYU TN DA, BAEOEOLNS BE»E5dFLd =K LT, Zhid SOVETCO itk A
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Licb kb EEbNb, AfICES 1 H 1 EYDEEROFEHE(OMAEZ SOVETCO o 1963~644Eif
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18 1#EY )R 1964 41z 8 A, 1965 4Eicid 9 Hic£ < 1966 4Eicix 5 A& 8 Alic k% R
BECBNTELILEY, 196741l 7~9 Hithd TEWEETRT (F10), 2D kS 8, 9 Axdulic
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Data from LE GUEN et al. (1965,
1968), LE GUEN and POINSARD(1966),
and POINSARD. (1967).

fishing effort in boat-day 11LA»S 1 Hiehd THTBIZIE L Lk 4 BIicBEosRiEn

on the sea

5 LEEME 1°~6° KB, Ty oo (10°S) icbHEE
AT pHt Sdo Tomé HEHUTIIE & A LML,

___ catch per boat-day on  JEICHU BEEEAE B, bo & bHEBIEROARE

the sea

S HEBHARAINCIE LT 2 b TR TT v T 7 1 T

Table 11. Major fishing ground and season of the surface fisheries operated
on the eastern equatorial Atlantic, 1961-67.

Category of fishery

Major fishing ground Major fishing season | Dominant species

Japanese pole-and-line Conakry to Pointe- April, May & Nov. skipjack
boats Noire Aug. & Sept. yellowfin
Freetown to April skipjack
Monrovia May yellowfin
Japanese purse Abidjan to Tema Jan. & June yellowfin
seiners Sdo Tomé to August skipjack
Pointe-Noire Sept., Oct., & Dec. yellowfin
Pole-and-line boats of
SOVETCO, operated dur- | pakar to Tema November skipjack
ing 1961-62 through 1963- Sept.-Dec. &
64 seasons April-June vellowin
Pole-and-line boats oper- | east of 5°E a
ated in Pointe-Noire Sec- (Port-Gentil to August & September yellowfin
tor, 1964-67 Pointe-Noire)
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and-line boats having landed on Pointe-Noire, 1964-66 (continued).
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Fig. 11. Monthly distribution of catch-per-unit-effort of yellowfin taken by pole-
and-line boats having landed on Pointe-Noire, 1964-66 (continued).

e 2HEE32 BETAEDENS,

NS —EDEMBE%Z, LE GUEN {ih (1965, p.22) (2 OMIc B 2iEREH S HAL T3, +
NZ ORI RIKE L BELEREZ L, EBOEY OHERIT, 24°~26°C (1 24.9°C) Dkiic
L BODOND. COREERTKFIF=TAIE NV F T ABEDIED S LB LOATEANREL, KiE
4°C OALIRSEMICIIE m (R, KEHICIE 50~100 = 4 L OREEHC IR T 52, £ L CRES 13T O
HOKF OFEHAICHIE L TT 7 Y #EOHEREILOZHBEEHE L T3 LEDXTIn3, THbLLET 7Y
AVEREBICIE T {5 & b2 DM AR BIERHEOZHEICE 18- TrRlLicE BT 2 —D DM F K 25 b
D, THEIOE @RI ENEE S TRELTWEEEZONS,

BEY O K
HADF S MHEMHII67 4F 1 ~T7 JICEEL 714« #Y ARDOTRIKED, &5IC F/ 4120 T
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FASEREEAIESNTO 5, o 0¥k % Dakar F{illip5 Pointe-Noire Filicin/z3 6 4 0 /KiR
AT THEEIL 72 (K12), TTT 2N F 2 DLKEMRIE, 38cm 75 176cm [KpH7zy, 55¢cm,
80 cm, 100cm, 130 cm, 155¢cm | 5D E— FAA S5,

55 cm fRIFHERBD bbb TLIHOIERX 2 20 < £
BUCH LN TV %25, 80 cm P Ed b @ E I3
KR TEY, LAE»S X1, 3T 130cm, #HX4
T 125¢cm, #EX 5 118cm, X 6 T 100cm T 3
(M13), 7283 ALS 6 Athr I TERND &> TZ
SN7ziEX 1 TlRE— A3 A 122~124cm, 4 H88~90
cm 35 Xof 124~126cm, 5 J] 98~100 cm 5 k78 130~
132cm, 6 JJ 100~102cm, 114~116 cm I X8 136~
138cm TdH-T 2@ 34 AREIC 80~100 cm #H T 10
cm RYDEKEOEMMRES NS, BEHIEX 3, 4T
31, 24, BX5TIR2, 3H, BX6TIRG6, 7 Aic
ZoNTHBEDTHL EbHEX], 3,4 TREXS LD
K&, DFDHIHIC K > TRES N ZBREHERSB KO
FER I3 AR 130 cm [0 Z 402 o KE ) 43

10°N
L —5°N
— —°°
- —{5%
] ! | | ] | 10°S
20'W 15°W 10°wW 5'W 0 5°E 10°E 15°E

Fig. 12. Division of tuna fishing ground in the
eastern equatorial Atlantic for investigations
of length and gonad weight composition of
yellowfin and skipjack taken by Japanese
purse seiners during January through July,
1967.
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n 9,001
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Fig. 13. Length composition of yellowfin

taken by Japanese purse seiners oper-
ated on the eastern equatorial Atlan-
tic, Junuary through July, 1967.

L, BETRESINEZANY S FEBHRBICIARE 120cm §iBOHhMEN ST 2L 02555 Th 5,

FAEM (1960, p.73) IC X3 ERFEHEDF AZF0FFKIC 54.3cm, TFAK 92.3cm, I F#K 120.1cm,
MFK 139.9cm, IVFHFEK 154.1¢cm {T/c5F B, ZHAROV (1968) ASAKTEIED F /K IT D TR -k Rill
BH THITED, Lizdi->T 55em ko ®— Fid T ficsiil, YIF 80~100 cm I MFF, 130 cm
I MY &, 155cm FRBBULRN~VIAICHHELTHNEEEZITELESZEITH S,

LE GUEN « POINSARD (1966), Le GUEN {1 (1968) (2% 1#4 1965 4F 7~11 His L1F 1967 4= 3~11
Rkl 280 MiniEm O R EMB A 5L T b (K14, 15, 2o 0BEEHE, HARD F &fico0 T
FELKES, 6 BIOZENLUEOHER THADERIC DD BPEICA SN TN SD, FHEEXS, 6 D
BREIES Pk o 2 AR LT3, bbb 55em FicsHl -t — FA3a 50, £hllETRE, 1965
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Point St. Catherine
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n=220
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Fig. 14. Length composition of yellowfin taken by
pole-and-line boats operated in Pointe-Noire Sec-
tor during July through November, 1965
Data from LE GUEN and POINSARD (1966, p. 15)
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Fig. 15. Length composition of yellowfin taken
by pole-and-line boats operated in Pointe-
Noire Sector during March through Novem-
ber, 1967.

Data from LE GUEN et a/. (1968, p.20)

T, 100 cm 5 130 cm DFEEMSE L,
1967 £ T3 90 ~ 110 cm o fafkhs £ <
BoTWBDATEL, E—F0EHE
(b5 BEAS TR 415 %, 1965 4E /h
DT~ FIZ 7 Hic Sdo tomé [ffixd
55cm /» 5, 11 Hiz Pointe-Noire i
o 59.0 cm j, ABEmD N7 B
Ic Sdo tomé [ 109 cm mB 9 Hic
Point st. Catherine » 112 cm |z /T

LTWwaL, 1967 ££icid /A D €—
Fi3 3 AfiED 52em o, 7 ARiEo
55 cm 1, 7 H#&¥oD 50cm nd, 10
A 57 cm o, Ko #hiE, 3 A
Fi2kD 77cm 25 11 A%} 105 cm i
BITL T 3,

VI ED &k Jhig Port Gentil jjrg
TREFEIChIc > TREVIO KEHE T
HEEINLZ LB TIFHEIVDEOYINT
EEWEORB DT ORBICHHLTH S
DTN LT, AE 80cm D) Fo Ak
TREEETNICE B HHROELE
DR ERN, KE 120cm P Fo b0 i3Eg
TRERFRBIC NS 57T 5 L5 Th
B0 WOIFETHILL, T MM LELIME
BEYHEURESOBBEZRFRICHEL T
Wil LKl b,

AARDF &8ss 3 & L TR &
LT3 F £ i3—MBiciEih & L CoffifiE
PoIE SRR 100 cm ABSicF £ v OB
B LS (REfR) LT TlE
NTi 5, 19664E8 A5 1967427 HET
1 OEFEE S 5 & KAF1385%, /N
B 15% THD, KFEFEDFNAFTRD
SNichE (U5 em) jTcinvg BikE (W)
kg) oEfEL W=0.0066473-1878 |z k , T
CEF « ARG 1959, p. 88), 1967 4E 1 AH
S7TRACAONIARDT WM EY
DFAVEFNZOFHFKELH BT 5
EZEN TN 4.8kg BLU40.2kg L3
b0 U 7oino THERETIEARAL 40
9%, /NEUEAS 6096 A B LEE AN

*  KEFEAS 52K #% LE GUEN « CHAMP-
AGNAT (1968) RAEHMA A S ES
RHBTNB,
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(#12),
1965 4Eic Pointe-Noire (C/KiG & N7 TEIMMOMEYIOYHGE K I ARBABTHE M0, F 0 fEEE
DIF ¥ KEHEED, 1967 EFOHAKD E SMMICE S T e AT <2< LB ERTIE BALDOIEYIC
Table 12. Catch in weight and number of two commercial categories

of yellowfin taken by Japanese purse-seiners on the eastern
equatorial Atlantic, August 1966 through July 1967.

Total Kihada Kimeji
Catch in metric ton 11,758 9, 945. 6(85) 1,812.4(15)
Catch in thousand fish 625 247C40) 378(60)

Numerals in parentheses denote percentage to total

EWAKRfZELE LTHEL TS, Lo L 1967 4£ic Pointe-Noire jgif T3 L7 D EEYIC D1
THBE, FE 100cm Ko/ EEARETIE 80% 1Ko LT3 0T (K15, BERTH 50%6 %2 £
T3,

AADE EMMICE > TAON 7z F LA OAFERIEH (G- D 30.3225 2.01Chb22D 90% & 1.2
KiicH o, LrbkELIZEEAEBERMEN (E 13), HRF], ARCAS LHEX 5, 6 T2 Amd 7

Table 13. Length and gonad index composition of 288 yellowfin taken by Japanese
purse seiners on the eastan equatorial Atlantic, February-July, 1967,

s Gl

B.L™% 0.10.20.30.40.50.60.70.80.91.01.11.21.31.41.51.61.71.81.9 2.0 Total
(em)
71= .80 il 1 2
81- 90 1 4 1 3 2 1 2 14
91-100 1 1 3 9 3 3 1 21
101-110 8 8 9 4 2 4 4 39
111-120 4, 10 13 17 12 2 2 1 1 1 ik 64
121-130 I & 2. 7 # 4 H H 2 1 2 1 1 62
131-140 9 5 2 10 10 9 2 4 3 3 1 61
141-150 1 I 3 1 3 9
151-160 1 4 1 1 1 2 10
161-170 3 2 1 6
Total 1 9 49 35 38 32 36 29 25 7 5 6 3 5 3 3 1 1 288

AU TEREAELOMTFObDDANELN, TOMBELSSTHELZALNIL, HX2T3 Aiczs
NIEERD EFERERIE RO D X DEWD, RE D 1.2 TTH2, X 1TIE3, 4 AIcid 0.7 TFT
HB5, 6 Ficid 909% I E 0.8 %z Tinad (K16),

AN (1959, 1966) FZAFAEDIZZ OIS TR O Nicd X OATERE BAE N, ARRIERDS 1.5 T
O FAEFELBICIE S BESMIT 201720 LT, 1.6 YL LofEOHBIZEERC X5 nE2lE 2R
L, 1.6 $7213 2.0 Lici 2 & HPMICE AT 3 L DT3B, Lich-TF=TEBELATE1~7 Bic
BEESBRTHRENEEZEZISN S, L LI OEPMAT S HRINCD 5 & AFERIERDSI AL T3 DT 8 ~12Hic
D ERICE T 28E%E S 3 T Lic k- THIRRARES KU EIBHEHEET & 27 HEMES $ 5,

AADZ MM THRESNIH Y ADKEF 40~79cm [Zh7-D4kE L TR BEEELE— i3t EE
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PIDKE G 55~70 cm ic bk ke BRODLEOIBX 2E2KBRL &, X1, 3TE 65cm ($HIcE— Faidk
5NBDICTNLT, X4 ~6TIE 45~65¢cm {Thio THNANAIBREZIDEDN ELNTINE, T13
bt Cape Three Points A5 Ul T3 KM, HAT TR /B DOEENBEZ N, KEEOAY AT 0F

V o
% Area 1
2F 9
Area 1 n2,972
Mar. .
Ap
201
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20
Ju
10F ’J_l_’—‘
40
30 ar.
20
10 Area 4
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0L n 280
K Area 5.6 :
b.
30 a5 Area 5
20 5
n19s
10 J_-‘
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& I I I I l il n 873
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10f
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Fig. 16. Gonad index compositions of yel- Fig. 17. Length composition of

skipjack taken by Japanese purse
seiners on the eastern equatorial
Atlantic, January through July,
February through July, 1967 1967.

lowfin taken by Japanese purse seiners

on the eastern equatorial Atlantic Ocean,

Kic 15em, 1 Kic 45¢em, 2 FKiC 63cm, 3FAKiC 73cm, 4FFKiC 77cm j#EF B E Wb T 5
5 I 1965, p. 29), FAMEDERBIVFICEZT D ZOHRNSICBH T2 E8EbNE (H1D,

HEhoEH

BARDE MMM EE L TARICK > THNEZRSU TiR¥d 2, FREIBE LICKRATH 28 NWEAD
FaEbNE, G, 5, WARIKOWTOEENEER DT 2B END 5. FiEEF, RKi (Fon) ®KE
VIO REEICK - TEM, Y, wanfd, oM, KMY, &8, b onsd. f¥cidiEiconT
NBEETH, BODOLW T B LI 20IMESDEH b H D TENRAHICED 2o LMFHREEZ
BEABNLBNENZNZN 489%, 41% 2hHHb - EHE L, DOTHIE 9.29% Tz IFh s 19%
UFThs. Eichnstkia, AYE, KHOREZTRTORILEBREEDE L 2% TH3 (K1), Bhok:
RicREXIC X B1E- &0 LICENRASNED,
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Table 14. Composition of schools exploited by the Japanese purse-seiners on the
eastern equatorial Atlantic, January through July, 1967.

a. Classification by materials accompanying the school

Shool attaching to
Area* Kuzira- Iruka- Same- Ki-tuki Mo-tukis Funa- Tori- |Sumure|Others Total
Subtotal| tuki tuki tuki tuki tuki
(whale) (porpoise; (sharks) (wood) (sea wead) (ship) (birds)
1 58 11 1 45 151 2 211
2 3 3
3 75 17 iL 1 56 6 81
4 19 6 1 12 18 37
5 30 5 25 3 33
6 36 2 1 33 21 57
Total 218 39 il 2 8 1 1 171 202 2 422
% (GLE)| 9.2 0.2 (0.5) .7 (0.2 (0.2) 40.5 (47.9)| (0.5)|(100.0)

b. Classification by behavior of the school

dpae | Total | Fang SHONEM S0C mieumrhl| Gfhens
i 209 173(83) 36C17)
2 3 2067 1(33)
3 81 70086 114
4 37 31(84) 6(16)
5 33 24(73) 927
6 57 46C8D 1119
Total 420 346(82) 74(18)

* See Fig. 12 for division of area
Numerals in parentheses denote percentage to total

FNTDR by TICHAT BEE

HBEWEIC I > TASNIF N T OBRER Y, BEZOLOORRED DK, HE2RFELED-TSIE
TTHB. & ICHROPMITIE, BIBEHHREDTNNREOD THRMBETENOHAREB S TA Py 7D
S, BE), BEEHGSEAHERT 220130 ANAMBENRBT 3, Lid- THREZ LN T 2IEHAEE
BLT, ZoNTEBPMERREL > T EZROERRICET 2 E0HHEE VST T ELEHSMICL
TBLAMVERH S,

RBICE 185 AEHROEIE = 7 0 O S A BOMRICH o - TEL 2BBORAETIRT 5 Lick
BB Z LT E i (hif 1965, p.14). D DRBBREIC L 2 SHEPEECINT 2 RIEDENEE
ZIONTEL T EICEST, BUHTEOMDENICHIE DM, BEEEAMBEICT T ENTEXEDT
BB, v/ REDLTELEE 20 FRVICHIEEL OEEAEFICOAT 2 MEMRE» D, FKEBRREZKE
HE—fg DG, BEEHER T 2104 > T EAMICEESMBEL D2 &N FRENDI XK B> TE
(7% 1965, p.34),

L ATRIGHERBFREKRCTEBREICL > TELNE FNLORFERAEXIT 20008 IZE &I
DRI EB O THE DT, KEFETALNICHRAEEAT %,

AJI (1959, pp. 72,73. 1966, Pp. 174~176) (FAEFETEL L TRABDLTESNIcF N LD A FEIR D
KEICIWT 2HEMER, 2 DEKE (cm) 03 FTHERBRER (8) 2L 10,000 £ U 7<fE, AFERIERK
(GL) ZFANTWB, CNickBEkEEL L% 80cm (IF) MLoRAZII LY, BEEN KRBT IHEER
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BE 120cm (IIF) THBEEbNE, ORANGE (1961) B AEAHMREKETTS, FEMTLLN
o F A OETEIRIER, WIRBIZRIC X AP ORBFRL AT THRIE 50cm TRAZTI2HEAEAN b O K E
70~110 cm TEMEEDKAT 5 L HEL T 5,

F=TIET 1967 H£1~7 HIcHARDOF EfMIERELCBAVTREABKEIRS LT, LALK
PEEICBI 3 F A ORER AL IcBI 3 ZNEBYRABETHI NS, L0DHZTHE 120 cm TREBHD
AN E1EE EEZTEL, bbHAA 120em XL Y/NEOERDOIENICOKRAT S 5005H D, TODX4
HEASOICHRFHZETZCLERBOLIEITHNEL,, bo &b ARRAS TS IR S OfKIT KE
120cm P ETHRATH 720 LI 5T, TS OKIZREM OB ETH > T TN R D/ISORKAEE
FIBRDITEN A L2 & BZ 515,

—HE 120cm PIFOMEED M Z2OXBINREE NS, T8 bBAR 55 cm Hif%OMEA T 4l
BTELNTVBDIC/N LT, ZHucoy L 80cem {igroE— F, H50id T LD MEDHNZTIE
THDINHEEIICAZ D Lichi- T—IMEE 55cm gijfkx€— F &35 L ¥EaEEA, 80~120 cm %
- FEFT AT, MApfefaifh, 120cm Y EOM~NVEAZRERAEEEZ TEL,

KOEFETERAEDICE > THESNEZF AL DEKER 120cm D EOFRHAETH S, TNODF N KL DA
FERE B T AR CRTD ik Aud 120 cm DL E O A T AEFERRAS P S B L, AJERRER 5 FEEE I/
ST 3508BbNEA, EIFORAEERAS N TN, F2REK (1959, p. 63, 1966, p. 50) FAFEFED:
BAIEHREY TS EROMARIASNEDKTFED - HEAREBEAELSNEBNEDRNTNE, ThS
DT EDPD BARDIMEDONRENLEF AL OMMS FEIT TR R TH S & EZTBOHBED
R « ABEKTD b5 B ZDOXBBEELIZSDOTIZEL, MIEDOHERICE B> THEHONS T &iF
DETHIE,

LATHEICONT 28ZFHRETI2RANDBELRBICONTT 2B MR LT 3 REBREL DR
R B IDSDITHPEEER 5 TH B & U
HNTH S (WISE « LE GUEN 1966),.
H¥E, KM AH CGRFD BE<AE
Z DR A SRR 00 DIE IR
DFNFHBEOER3 Axe—7 &
LT 1~4 Bicwml, 7,8 9 Aicix
T EAEDNTHEORERH B+
WL, M l~4 AL LT3
IO LTC, XDt EE b Sao
Tomé #>¢, Pointe-Noire |z 7» 1} T
FTHIBLT 2L x@EDEN
27,8 9 Hicd&l, 1~3 AiciEL

wn
T

£
T

0
density index (fish/100 hooks/5 sq.)
N w
T iy

(uo3) Lep-jeoq Supzesedo Jed UOIBD

ol—e o TEY, BUEBSICE) 2+ 4
8 9 10 n 12 5 5 g
I DI =D DL D o2 THINAE
Fig. 18. Monthly change of density index of yellowfin INTNS (K18,
taken by Japanese long-liners (open circle) and catch COMHOT NIEHE LT 5EE &
per operating day-boat of the fish taken by Japanese N ) ' : Y
purse seiners (closed circle). U2 D/RIBITHITS B KB DI S

Data of long-liners were taken during 1961-65 (HONMA HEND, 2F D, BAKDOEX
and HisADA ms), and data of purse seiners, during BTHD KR BN BHT 3 0
1907 T, B EARERO KA 5 & IR IR
SNb, REHEOTHR LI RNARFAEF =TEBEALICHHEL T30, BENGRELZIE, REIC
FETAEUDPVETH D, TOEBEAFRICBY 2 KBAMHICL > THREENS, T78bb, F¥=T7TiEH
B (0° DI oMER) b0 T IRERE OHELFHEL L OBRE ZXAQEES 20, CoERickT 2
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PR DR 3+ 2 O KIE FRD 22°~23° (LE GUEN {1 1965, POINSARD 1967) TH5H, HEEOD
BIRT~9IHIcd-EbEL 30mpigEsy, Hicl~3 Hitb- &L B3 . 0RBREROF =T
KB EARIRD Ny 75 kR E DBl K - TER SN, XV 4y 7 KEBE T 5 1~3 Bicidf&icimy,
JbEd37~9 BicidinFiciz-d 5 (LE GUEN i 1965), L7ch5-> T F=TEBEPTE 7~9 HicF
£, LIRS VBEH LBV ERE, THARREORBIICEEL, RBRECI-TESNGRK

D, 1~3 icEKRAEZPBICLTOE & BITHTEICBEE LIcRERESF = TEBICEET20TRALD
HEMRLT B, F=TEILBPTREBORENENOTEBREZF LI HPICY5 4~6 AL N
Y3 9~12H L ICRBIRAETHZ B LT D. bo &b REKADO—MIIMSICHE L, FLRHELETDH
AERETAET 2500555 L, COBRTREKAEZTE LT INEEDO S Vv—TElkEEFKRETS
MEWCETHMBIN—TEDDHDEEEZLDOMNEYTHD, COFMREDO FTEF=TERAICB T 2+ 2D
BEIZOE D &S IcHmisns,

#if(d Fernando BAIEZRNTHF =T8S € x HHEICO T2 5 RHKE 24°~26°C DKL
ST 5. T LTI DKFOEHHENIC L 75 - TEILFMICAHRERDIEAT 3. REICE b1 THA
DOHTRICES L, KE 80cm 2T 2 2Rk, BMART~10 BICERETEREL, 1~4 Hick¥=77&
FLOMEIC T %0 122 LIRENTON TR F =T &R Fernando BEIIckF 2 B0 BEL

T T T T

10s

25’w 110"w 0° 1 lo‘s 20

Fig. 19. Schematic migratory routes of the yellowfin deduced from

catch statistics and length composition taken in the eastern
equatorial Atlantic.

-+« -0+ southern limit of area exploited by surface fisheries

/1/117/1/11/ southern limit of area exploited by long-liners

orwmemmm> southeastward migratory routes of immatures and
adults (80 cm or longer in body length)

<m w mm northwestward migratory routes of immatures and
adults (80 cm or longer in body longth)

————> southeastward migratory routes of youngs (less than
80 cm body length)

< — — northwestward migratory routes of youngs (less
than 80 cm body length)

SN TS F=TIBRAOMAICHER L kKM, RADLEMCEZTOHREISICT 7Y A KEEFNS
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TNTI S HB3NEILIE T IcBET 2 b0nd 2 (K19,

W ERNC & L3 COHERIZ A BROAEICL - TEIESNL L TR ESRT LB L bRERE
BRARDEEEIRLR Py JICBT 3 FNEZHRELTNB T EICFE BN, RERELFELR b
v I RBEELTOBERASOHRETIIEREBNE LE LERFLTNS (Fok 2k - AR 1969, & LI
A DEEOHERDE RIS N2 BHAKFEORIBF L OHEEZETSHETNE LT 5 L2 0E
BETEBBEEOBRBEICHEOLNIRT TH 2. BRIV S RBEREDO D OEMAMICE T 2 BB OB i
PIOEERRANE > TWI U, F 2SR O B R, R OB A iic LAVR SN TH IS0 O THTHY
1EHHEICE - TEFEOREEZFMTE M. Ll &S 1967 £ TREBBETIEIEOHEMIC b
S hOFEMOEAY D R, ARSI EY D S O ORI EIIEED S s (E15).

Table 15. Annual mean values of various catch-per-unit-effort of the surface
fisheries exploiting tunas on the equatorial Atlantic, 1961-67.

Fisheries Unit of effort l Species 1961 1962 1963 1964 1965 1966 1967
Pole-and- \ all tunas 2.04 2.33 1.88
line boats day-boat at sea |
of SOVETCO ‘ydbwﬁn 1.56
Pole-and- all tunas 2.9 2.3 31 3.8
line boats at | day-boat at sea
Pointe-Noire yellowfin 2.79 2.05* 2.78* 3.38
Japanese all tunas 94.7 79.5 82.4 161.0 77.3
pole-and- cruise
line boats yellowfin 40.2 12.5 34.0 42.7 10.2
all tunas 244.5 3502 252.4 217.8
G boat-month yellowfin 227.7 945 185.1 147.3
seiners ) all tunas 19.6 18.5 24.6
day of operatlon‘ yellowfin 18.9 50 18.0

* Based on species composition of annual landings at Pointe-Noire

THOLBRAGLRELEZBRELSREL, LICHBEOHMEI YD BERE O DEEROE N IS
NIBBDOFLRIELOLTHHE LA L0 NES X+ v 7 DIMAERED LIz & Znndiiign,

VI L ofw@Eo 5o nin & D st GRS, &) X OEENOMR (AR, k&, ERRER
PH o TNIRNT &D8, FAZORE, BE), WAL EDLEENEDHFICLD, T ORKE, BFRINED M
ZRBICL TS, Lich - TREREICONTHT AL & BBADRIZ L bIS R AEE RSO
B 2EHORE, ARPBDOTEND . TOBRRBHEIIALDIREICHNTEIOISTEHREL, AR
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