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A note on the marlins caught by tuna longline

fishery in the eastern Pacific Ocean east of 130°W

Toshio SHIOHAMA
(Far Seas Fisheries Research Laboratory)

The history of exploitation, commercial importance and some hiological features of marlins in

the eastern Pacific Ocean East of 130°W were discussed on the Japanese tuna longline data,

(1) Historical Review of Exploitation of Marlin Stocks in the Eastern Pacific (Fig. 1. a-d, Table 1.
2 and 3)

Japanese tuna longline effort increased year by year after 1956 with eastward expansion of
fishing ground, SUDA and SCHAEFER (1965) discussed 3 stages of development of Japanese longline
fishery in the eastern Pacific, Representative distribution of effort in these stages are illustrated in
Fig. 1 a-c respectively, During these stages, marlins did not play any important role in the exploitation
of the ground, But, after 1963, hooking-rate of bigeye which had been the most dominant species in
the longline catch fell down substantially (Table 1) and it enforced the exploitation of marlins stocks,
As a result, the ground expanded rapidly northwards off Central America and its northern limit
already attained as far as 25°N in 1963, The years following 1963 is now better denominated “Stage
—1IV of exploitation”, From Table 1 through 3, one can derive a general aspect on the role of marlins
in the commercial longline catches from the eastern Pacific Ocean East of 130°W as well as the whole
Pacific in the recent years, In “Stage -IV of exploitation”, amount of catch of each species of marlins
excluding blue marlin increased and reached two or more times as much as that of the foregoing
stage of exploitation (Table 1), Amount of catch of all marlins combined occupies a quarter of a total
of tunas and marlins caught from the eastern Pacific (Table 2), Also, it corresponds to about one
third of total marlin catches from the whole Pacific Ocean (Table 3), Especially, in the case of

striped marlin, more than half of total catch from the whole Pacific Ocean came from this area,
(2) Distribution of Marlins (Fig. 2. a-d, Supplementary figure 1-20)

In Fig. 2, the dominant species by area of 5° square are shown, It is noted that marlins predo-
minate in the marginal part and tunas do in the central part of the ocean, Specific distributions are

as follows :

1) Striped marlin (Supplementary figure 1-4)

Several local concentrations occur on the U shaped zone surrounding the bigeye and yellow{in
concentration which lies in the low latitudinal area of ocean (approximately between 10°N and
20°S) west of 100°W, The most marked occurence takes place off Mexico, Besides, adjacent seas
of Galapagos Is. and western boundary of the peru current (100°-90°W 10°-20°S and 110°-100°W
20°-30°S) are also areas of high hooking-rate,

196844 3 1S HER RPPKETRFRE B5T




b

2) Blue marlin (Supplementary figure 5-8)

This species turns up in the low latitudinal area surrounded by the U shaped zone where
striped marlin occurs Namely, the area of occurence of this species almost coincides with that of
bigeye and yellowfin, In 4th quarter of the year, dense concentrations are found in the zonal area
along 20°S, the southern extreme of distribution of this species,

3) Swordfish (Supplementary figure 9-12)
There are two concentrations, The one is in the area off Baja-California and the other is
hetween Galapagos Is, and Ecuador coast,
4) Sailfish (Supplementary figure 13-16)
Abundant schools occur close to the coast of low latitudinal part of the Central America,
5) Black marlin (Supplementary figure 17-20)

No remarkable concentration is reported so far as tuna longline operations are concerned.
(3) Some Biological Observations on Striped Marlin and Blue Marlin (Fig. 10 and 11)

Seasonal concentrations of both species in higher latitudinal areas than 15°N and 15°S seem to
consist of fish of especially high sexual activities,

In the vast low latitudinal area, the biological features of these two species vary gradually from
west to east, increasing in the proportions of large sized fish and female one, On the average, these

schools are not so active sexually, but still it is supposed that some spawnings may occur even in

this area,
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FEMELTHRENLBDTH - T, UHDOMIBIFEED “BDOT” BH1Z0ANF « INLFOUEITH -1
EWVZ B,

FIMAERED A & BB RUEIICHG SN A L DI > 1-0RERT 2 Xk 5ic, BREEOBENHICE -
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Table 1, Annual amount of fishing effort, catch in number and

hooking rate hy species.

a : Annual number of hooks used (unit; 1000 hooks)
1961 16,330
1962 24,727
1963 52,101
1964 62,000

b : Number of fish caught and hooking-rate by species by year

Year | Alb. jal_a-'.E."_'&;.'Fﬂ."! S'F'_‘& S.M.  BuM. { Ba.M.l SE.

Number of fish 1961 34 | 517 179 5 46 | 30 2 } 7
caught 1962 141 | 484 154 13 84 37 28
‘ 1963 448 710 275 2 166 76 4 | 39

(1000 fish) 1964 | 274 ‘ 43 4| 8

571 316 | 50 270

1961 0.21 3.17 1,10 | 0.03 0.28 ' 0.18 0.01 0.04
1962 0.57 1.96 0.62 0.05 0.34 | 0.15 0.01 0.03
1963 0.86 | 1.36 0,53 0.04 0.32 0,15 | 0,01 0.07
1964 0.44 | 0.93 0.51 0.08 0.44 | 0.07 | 0.01 0.14

Hooking-rate

Remarks ;  Alb. : Albacore, B.E. : Bigeye, Y.F.: Yellowfin, S.F.: Swordfish,
S.M. : Striped marlin, Bu.M. : Blue marlin, Ba.M. : Black marlin,
S.F. and S.S. : Sail fish and Shortbill Spearfish
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Fig. 1. Distribution of fishing effort (number of hooks) in the each stage of development

of tuna long-line fishery in the eastern Pacific.

1956, 1960, 1962 and 1964 fishing seasons are representative of lst, 2nd_, 3rd,
and 4th. stages of the development respectively,

Number of hooks used in unit 5°

square are ranked in three classes, Small circles unfilled are applied to the areas of
less than 99 units of hooks, To the areas of 99-199 and more than 200 units of
hooks, small circles filled and double circles are applied.
ponds to 10* hooks,

1 unit of hooks corres-
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HAEEN TSNS 7 ¥ 2 MBI R EIT 385, RiMRR T 2,35 ton 105242 (FEIH),

2 RIBIBAEEL S @M SN 57 9 FHOWMERK (1963 4F5 kU 1964 SFOEHE) AREEREN S
OFMITH L THED B SE2MMI IR LD TH S, Thitkd &, &Y Mo A0 REIIAERE
EMEDEND M P LEIGELTWS, T&iT, vV FTRAEE2E R ICHLTHD 2%
EMAREL, BE M O RBIGEL, 2OT XY av - 79734 A0FTHE, 70hd+TR%, A HT
+T18%, YuhIFTUBER TS,
WIRICHTATFETRESN D= 72 « 2 Y+ FORiE RS X0 ER T (1963 £ X0 1964 £0FY
i) OMERIARERT . cORLOHBATHOIBEYOThTH Y+ Ho v s lhifErs s L, HRRT
I3 23%, fHHREERTIE 28% 282, v AV +OMIEKREB LCEERENH Y 2 HaekozhohThHYL 5
HAZEOBOWLL LI ->TED, ZOHBROAPFHOTTIRb - EEEHELHMFMLEE TS, &IT,
2 JalEL DT =AYFOHDAMBEICONTAZ L, WHRHTR + 2 120 T4HEHENL T
b5, UL, BHERTREEAMNICE Y FHFEIDREL, FAFLEBOATANFIEOSEEGMFELIE-T
W3,

Table 2, Comparison of number of marlins (in 1000 fish) caught by Japanese
long-line between the whole area of the Pacific and that of east of

130°W shown as the average during 1963 and 1964,

T [Whole marlin| | ey i - |
Gl i Striped i : Sdllflsh
spezf;bi“diﬁfivord{mh | Izmr{in ‘ ?_lie _marllini Black marlin 7§Em‘tblll S
\
Whole area 1,082 204 ‘ 423 268 29 | 157
ATE St 381 3 218 60 4 ‘ 63
of 130°W
\ \
Ratio (%) 35.2 17.6 | 51.5 | 22.4 13.8 40.1
Table 3, Number and weight of fish caught shown by species and their ratio
to that of tunas and marlins combined. as an average for 1963 and 1964.
B.F. \m‘BE|;F1f s.F. s Bur|payy $E-|Mar-[Tunss
:f ‘ unas I ol V1. u. - A SS linS Mﬂr]inﬁ
Number of fish
caught (1000 fish) 0 361 643 296} 1,300 30| 218 60! 4 63] 381 1,681
Percentage of the
e asne | 050 21.5: 38.3| 17.¢ 77.31 2.2 12.0 3.6 0'2i 3.7 22
= SRR/ SUS ENSIEN SN (Y S N N N N R
| 1 ‘
Weight of fish | 6,31938, 59514.77459.698 2,26512,002 5,380 373 1,572}22,591| 82,289
caught (ton) (85) (17 5| (60) (50) 90)\ (55) (90) (90)| (25)
Percentage of the | : |
S e b | DA i 7.7 46.9‘ 18.0] 72.5 4.0I 14.6‘ 6.5‘ 0.5 1.9 21.9
—— PR | N— b ' J - -
( )eeeees Mean weight of fish (gilled and gutted) in kg,
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TAHERMHSET T P D RICH OND, TAEERTI 110°—90°W  10°—20°S ok s, 110°—
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2% D, BHEEREHRO A NF c FALHBEOMUELEDF XS5 IETEREIN TS, HOWARD and
UEYANAGI (1965) (1, AFEfED~H Y+ 050 ftridd « WAL FO/BEILh R S, 72 ) AR
OEHERRA AT UTFRAES Y, B zo®TlichizaL L TVWE, Lichi-T, COH
Erezhs—HLTWS,

TR D EMETICONTAL L, FIEHCR 184 r 0EEESRZOENS HiticA L oh

%o ity 100°W LIpH 10°N—20°S oMo FEMB TR, OB OSMERIZERABL T - & &L,
FUPPeERciE 110°—100°W  20°—30°S oE#fERGmAHE T L5 TH S, LvL, () 4 F¥aih,
(i) #' 5 - =" ZAFEE G, G 110°—95°W 10°—18°S DR TITKRE L THHENG L, 2L T, chd s
A7 R O PRI T 8T ENS LR A EIN NS D WIPPREMICE A &) HERITELT~D A5 56
[B]7 &8, EERHERIRIL REBOO BARFOEROERTHLE S L EHNEAT 2. RL LS 2Hm
10°N#@ o, Folth, #Y 7+ v=TH¥ENOHETLA LB SN S, 110°—95°W 10°—20°S @
BEOBIHERGT O EODTOTHED LN S, Ty ThoOHEMERTICHREN ST & 24 IC2y
G LEANRAEDEND, BIVIRERICAZ L, A+ Y aihE0F N TIRAKRMICHEBETL,
BT ATE N DI TTL %0 L L,y RMOB KGR VOMETIHERE L THBREL ~
RoL, #7202 8HLoxs 7 FAMOIERT HRIHICD E > I S ERITE L,
FEMZMLTALE, vH V4000 b - &SP NERT SR IIBIPETh 5, M, AROSH
Mhosd HH~GNT MRS IMERTHE S, 2 TIERRDS A + ¥ 2ih Oig (120°—105°W
15°—30°N), FEBVOIEHENSH F 2T RHEB—=T 7 T Vovjh O (94°—80°W 3°S —3°N), E:ERk
H5110°—90°W 10°—20°S DR ERE & L TE DB, FRENOPPERHIEHELE 4 KioRd., C
hickad, 2+vaml, 3 TREE—T 7 7 FvihOigR Tz, PHEOFWE(LIZH T HHE TR
LA, FEERO 110°—90°W 10°—20°S ok Tl IS FHAEEHd D, ST B IpeEiicsd -

EbEcE5,
Table 4, Quarterly changes in hooking-rate of striped marlin shown by the
area of major concentration.
\ 1stQ. | 2nd.Q. 3rd.Q. | 4th.Q.

(Off Mexican coast)

94°—80°W 3°S—3°N
(Area between Galapagos 0.53 0,55 0.56
Is, and Ecuador coast

120°—105°W 15°—30°N 1.58 1.50 1.65 1.40

110°—90°W 10°—20°S 0.49 0.60 0.37 | 0.30
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BLEHT S,

LE—3) AATF (FK9—12)

AAYFOPERDSOERIE A Y 74 v=TFEM, 130°W 20°N AL T FLBTH S, £
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iz, FHEICONTR, BoED Lz sidbhoiil,
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AR USRI Ny a v AP F L 7954 AV LD L AL { B TH D, cOk¥, cOH
MO NV AV OAOGHEERIC RT3 NETHS, LipL, HOWARD and UEYANAGI
(1965) Ickhid, 7974 H Y+ (FREFEDHE S LTI AT O A ML T2 L, BRSO
iz g NERICRBERLENELTWVE, Lkd-T, ZOHGTOERIINYa v 9 Fick - THE
HHENTWAEZLZLNARBRICLIES,

HEPSHT, 79 a 9hPFOMMGHEEBSOENMIN 2R A + v aeRe, oovey—xs 7

FuihSETh s, choDiHRICH T 2 IR0 FMHELARE S Fiord, chickhid, koo
B s 2 LWFEHELERT. Bl anyevr—x 2 7 FihEGEO TR A £ amafl v 1
PO R S MPREMIC S b, —F, # F v i TRPIVIPENIZS oHhhTH D,

Table 5. Quarterly changes in hooking-rate of sail-fish shown by the area of
major concentration.

1stQ. | 24Q. | ddQ |
S SORVN. s SN S B, A
110°—95°W 10°—25°N ‘ \
(Off Mexican coast) 0.18 ‘ 0.22 ‘ 0.81 ' 3.74
s I e 0.11 032 | 0.68 ‘ 0.34
i

(Off Ecuador coast)

m—5) ¥ehys (HEIT-20

HOMAEFRIC BT 2 v e A ¥ O DMIERIT £IC H 2 - TxhH TIEL, HOWARD and UEYANAGI
(1965) 12 A+ v 2, hETAVH BXUETA ) ATORRETRABOERBAONEL LTS, Lk
Ly BADESARANDEIMICE D COMRTORECERBATEI oL AHEIhTHEY,

PlE, #Y+E0REROPHEEOENCATE2H, 22T, = 7ok s MRl oamRES $
EELoD, ZaEOSH Lo ELHEICRE L TA LD 42 it 1963 4F3 L U8 1964 4.0 fa B 29 R
% 5° KEHICFEAL, B4 5" KEZ L iCEmeRERTAEEZS6bLA-bDTH S, COFICES
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Fig, 2, Dominant fish species by 5° square
derived from average hooking rate
during 1963 and 1964 fishing seasons.

¥ : Striped marlin A : Swordfish
& : Sail fish () : Tuna species
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Fig. 5. Length composition of striped marlin caught by long-line gear in the eastern Pacific.
Data are pooled over 1963 and 1964 fishing seasons and shown by area of 5° of
latitude and 10° of longitude.
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Data are compiled in the same way as those of striped marlin.
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Appendix Figures

Hooking-rate shown by species, quarter and |° square.
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