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A note on the marlins caught by tuna longHne 

fishery in the eastern Pacific Oceein east of 130 °W 

Toshio SHIOHAMA 

(Far Seas Fisheries Research Laboratory) 

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

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

(1) Historical RevieMt of Exploitation of Marlin Stocks in the Eastern Pacific (Fig:. !• a-d, Table 1. 

2 and 3) 

Japanese tuna longline effort increased year by year after 1956 with eastward expansion of 

fishing ground SbDA 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 l 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 ( fable 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 

— IV 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 yellowfin 

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. 
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2) Blue marlin (Supplen^entary 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 Bajd-California and the other is 

between 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 Ameiica. 

5) Black marlin (Supplementary figure 17-20) 

No remarkable concentration is reported so far as tuna longline operations are concerned 

'3) Some Biological Obseryations 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 

*^^«i :¥#® 130°W jam®S|5^^ "mi5l5i;¥/¥" i/£&b, c(Di'mtM^in^<Dt < 5fix.übrf6*> 

'S o 

±:sf(^K-;r^:(^t6ti J + m<DfiLtëKmt?>m^iicntxlci^fs.i:)^<Uté:t>tiXi.^Z,o LA^L, ctLk>(Dli 
i ^ i i i 130°WJ i l f f i© /S«* i 'Oi&.r>Xisi) , 1 3 0 ° W H : $ : ® ^ « K o l , ^ T ( i SUDA and SCHAEFER (1965), 

H O W A R D and UEYANAGI (1965), K U M E and S C H A E F E R (1966) 'ÏAsfrli Ü ' J Ü Ö l ^ [ * f e i l c £ T © J 5 ^ 

*tT-,Tt-«5ic-rè'ü(/V *«#iitiÊ*©toll,*èbfcycJ!;è-ö-, •iiiJtë-^dtlicmtsi^n-itzAlcy.riCiÈ^ 
sg*4*ffli/̂ T, f^m^}^, ttfifflhl. f4ii:fcJ;(:>'/t}éif®:«;ltt«Jf^:-^^^TiOtitó/cfc®r*5o 
com^ic m^^^tzMWi' ^^±W-mciö»Z, ,«^® l̂a*^ m^mihiMCt£^tz 1963 ^̂  ^J;^- 1964 H^(D 

rt<'5{ix.nj:^?ft*?ft^syttst»iss*è*^sj (/kEjuaewjEas i966, 6?) übc-fic-coitg^iciixii 

io^o3micmir?>timx^6o 

mUcoiSLmK^^ mW,tl^^^fzfz^^tzmij'JifTiêm^co^&lchiiJ^i)^iM^^L±Ü' ?> o 

I liiëMfËOtiiS 

igSPi;¥;fiCfcf:tSt< 6 « ; t Ü t ) ( ^ ^ ® M ^ S ] Ö K o ( , ^ - r { i SUDA and SCHAEFER (1965) ii 1956-

1962if:®rBl®MHcfei-:Jl^r#^*fi-oTl^5o <i®|g*.icJ;S è , J:©/g«®/fftJiBfilêii3-3©|g:fg;tS 

xnt>rLfztLXf,^6o Wt>, mimiiM^XW-f^XiH:,ibX-UMoniotifzl95(,ifx^b, 3ïn«(i/ft3i 
^tiio&rfi)^'Ji^momm(D^ ^<^ • +>^^>Jë{c:j;4'L/c i957~i960̂ f®PEgT*ij, ïfsnijtiiiizftiiöo-ó 
iiKiAmmodtmxr^ ')i]M%(ci\mLfzmi~m2ifx^7^o c®no. î -r̂ xoBSjgaRSicfcî Ti* 
^^m*mm:fsim^(D)Cimcf£'>x<.^fzti,is^'bti-fé:^^o ioo°-9o°w 5°s uffi®-v*y+ic L 6 , 
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130°-125°W 16°-25°S ® ^ a * y + i c b 5 , / ^^^ • + ^ ^ ^ fcJ;l> t y :^*®/feffiiCi i ü •J-Z^W îlgij 

S 1 ^ è b T l i ^ $ n / - c f e ® T * o T , ÏIjBÏO/ftStt^® "tó^-T" li | )oli°t>>^N^ • + ^ ^ ^ ' © ^ g f C ë o / c 

SSl5i:"P/^®*y+a(ft:^A^ffigW!cBg36$ti5J;-5fc^j:of.®!i#iÈ-rSJ;-5!c, gi^a|!ê®®IVi?]Kè/c 

'S 1963—1964 f|ïfC;óiy-r©C i r * S o 
^lBla-d«#§S^g:Pl |{C*=(d-S/ff . l :g l ; f t05}-#R#©(^i j>bT, 1956 ip, 1960 fp*,J;f> 1962 ^ p ^ ^ 

b , è b K , 1963-1964 ^©^ i j t b T 1964^*Jpx.fcèfflr* So C © H K i ; , 5 i , 1963-1964 ^{C;*^y-T 

©/feJgii 1962 ^WM© J^it/Ö^'•'©/fe¥^A^f.-Ml^Jt¥S©f*ö-^tÊy^b, iP>m^J:moMW7}ti(Dmh^t.<D 

t©i:(ii/^*.bSb< cièÜo/ciOiÜoTl^So * b T , <:®l|]rBllcAoTAib®/fta^;t;Mfci;J>*-^ 
+S®/«'ffiMi5:{i;*:i<li/jpbfc ( ® l ^ ) o bfcA^oT, 1963 ^WPIIi SUDA and SCHAEFER (1965) © 

i'^-5ISlÊg:re®3ïniiffli«Bi]®*tifco-o<3ïivJU]fj:Ao/ci^x.So 
^ l ^ i i 1961-1964 #.®rBl®/fta^Al;, ^hm^Afi^KfA, ^^asOim^ (7kg;r.̂ ï5ff55Si5 • 1965, 66, 
67. S/feK7kEifi£iJr • *fiJ) T è S » c © g i c J ; S t , * y+S©/ft ï£l ia« 1964 ̂ © ^ • * y + fcj;t; 
yn*y+^|i^f:tlf¥'!?g^K®t>Tl^S„ i<ic , 1963 ^ i 1964 fl^Tfi. y * y + , v;?; ^ + :fc J;a^^'y 
3 ^ • 7t7 7-f *x' + ®/ffiEI;«, /Si1i^A»®®0MCjebri,^*.bSb<Ji5DbTl/^So - ^ , ^^a>gr 
(i, +^^r®/ft3i)£li((i^^t§ljpb'Cl^SAs, y ̂ N'^i fy:^A't0^na 1964^1C^j:oT(É^^bTl^So ft 
Jft4i©&¥S:ftK'3i '^ 'Ci^Si, /^^f•*^J:t> + ^ ^ ^ ( i ^ ^ ^ S T b , lËK, -7;*^::)^, y * ^4- * . J;0>^ '̂y a 
-> • 7 '>7 ' f * ^ + - C t t ± ^ b T l / ^ 5 „ 

c©J;-5lc, ^gl5;i:¥#it*;(iS*y+$H®|]llê(i, > ^̂ ^*^ J;a + /-^ oftl^®1gT (mim i^mWLt 
fl^X 1963-1964'fp®PBHc-Ji*iC*Jb1-rtóbti- -tö/ffiigfiftKEI-S J;-DK ij::i}t© A•7^^''=l*:^ïgg,Jl)a 
^ . ^©Pü"^^*='bè?>lCi433fcT/ iJ*/Öl/-'®/H>tt'^ia5A^ori/^-:)/-c®TèSo 

Table 1, Annual amount of fishing effort, catch in number and 

hooking rate by 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 

Number of fish 
caught 

(1000 fish) 

Hooking rate 

Year 

1961 
1962 
1963 
1964 

1961 
1962 
1963 
1964 

Alb 

34 
141 
448 
274 

0.21 
0.57 
0.86 
0.44 

B E 

517 
484 
710 
577 

3.17 
1.96 
1.36 
0.93 

Y F 

179 
154 
275 
316 

1.10 
0.62 
0.53 
0.51 

S F 

5 
13 
22 
50 

0.03 
0.05 
0.04 
0.08 

S M 

46 
84 

166 
270 

0.28 
0.34 
0.32 
0.44 

BuM 

30 
37 
76 
43 

0.18 
0.15 
0.15 
0.07 

BaM 

2 
2 
4 
4 

0.01 
0.01 
0.01 
0.01 

S F 
S S 

7 
8 

39 
86 

0.04 
0.03 
0.07 
0.14 

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 1st , 2 nd , 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 1 unit of hooks corres­
ponds to 10* hooks. 
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^ëPi;=P#A>5>/S>m$tL5*y + Jflffl!tNftmf(ltö(i 387J)ti, M/ffiüaSr 2.3S"ton KMti (^3:^)o 
W^2miM%±Tffii^i'ifèm-^nii]y^m<Dfi^'Kfiai. (1963 ff*,J;t> 1964 ff®q:J^]ii) ;*>;fcqZ/̂ î;SA f̂. 
®/ft»K>ribTpi;tóSiiJ-&*%ac'iK^bfcfe®Tè5„ c:^i<:J;5t, * ^+Si®-&„t-/feaEEa(ttq^/¥ 
^lÉA^?>®*n® )4 W±K3gbTl/^ao <:iic> •7*^+-r(i;*:q^^É:±SA^b®/ft?iS»K>ribTi^tóS*ij 
-ê-*>':;^è<, iSKM® 52%iC3lb, -31^-r ^^y3'> • 7 ^ 5 7 ^ * J '+T40^ , ^ n * y + T22^ , ^ A ^̂  
+ T 18^, yn;f ;^+-t H^iÜ-^Tl^So 

m3^K:S3Pi:¥(^T/ft»è:nS-7^D • * ^+^®/6SISIS[t J;!^;*»*!: (1963 if-*>J;0> 1964 fp®qïK3 
tó) ®<s,fflBiJrt̂ *:rx1-o c:®liA^bJtI'15icT/-¥®/ft3Ii|:^®t|:r*^+li®t5tóSJt2r^^5i, /ffiffiESct? 
i i23^ , miMtXliïm \ciiZo ^ * y + ®(ftSt)l&*=J;0'/ftl.m»;öi*^+?i^<*®*ti®4'-riötó5 
||iJê-a*3®*>®MW±(c/x-:>Tti9. c®/%s®*^+i ï i®i43r t t fco i |>agü^f ï iü- ,Ti ;^5o me, 
^ ^ D Ü ^ i . <tóT-7i7y + ®i5tóSÖ:SfCo(,^T.?^«i, /feffiJlïiTH+^^^ (C-ol^T41^@iÜ-oTI/'' 
5o bA^b, ift»ai:T«JïffiJWfCty:hA'J;i);'cè<, + ' - ^ i ü ?>^-t^ ^^f-Ko < S g ü i i . a i ^ . Ï - D T 

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 ds the average during 1963 and 1964. 

Whole area 

Area east 
of 130°W 

Ratio {%^ 

Whole marlin 
species 

combined 

1,082 

381 

35.2 

Swordfish 

204 

36 

17.6 

Striped 
marlin 

423 

218 

51.5 

Blue marlin 

268 

60 

22.4 

Black marlin 

29 

4 

13 8 

Sailfish 
ShortbiU S 

157 

63 

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 <'or 1963 and 1964, 

Number of fish 
caught (1000 fish) 

Percentage of the 
same as the above 

Weight of fish 
caught (ton) 

Percentage of the 
same as the above 

B F 

0 

0.0 

6 
(85) 

0.0 

Alb 

361 

21.5 

B E 

643 

38.3 

6,31938,595 
(17.5)| (60) 

7.7 46.9 

Y F 

296 

17.6 

14.778 
(50) 

18.0 

Tunas 

1,300 

77.3 

59,698 

72.5 

S F 

36 

2.2 

3,265 
(90) 

4.0 

SM BuM 

218' 60 

13.0, 3.6 

12,002 
(55) 

14.6 

5,380 
(90) 

6.5 

Ba M 1 1 

4 

0.2 

373 
(90) 

0.5 

63 

3.7 

1,572 
(25) 

1.9 

Mar 
lins 

381 

22.7 

22,591 

27.5 

lunas 
Marlins 

1,681 

82,289 

( ) Mean weight of fish (gilled and gutted) in kg 

file:///ciiZo
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ra ms)?ij(-*fc5J^cD»ffi 

4<]M*®^**.mSSiJ, H îifflsy, 1° KiHSy{C#|ll~20ic^t-o C®g|®i^!i45lil963ipfc-J;(>'1964^ 
ic*jy-si^Si]®3pitniT*4„ c:nt>®iart^9i?ïi, ^ n , ^m, ^ivEg2|£jat[i:focz)fc® 1-3 ;? , 4 ~ 
6;] , 7~9J3 . w~nn(Dctxi>Zo 

n i - 1 ) 7 : ^ y + ( # 0 1 - 4 ) 

^ ' x ^ e ^ ^ b i ^ T h;i^(4'®/fi*Mfc.^^.ti5„ t^cpg^iar i i 110°-90°W l0°-20°S (DM^t, 110°-
100°W 20°-30°S ®/6jii«(t:.;^bnSo b/c*SoT, •7iiÜ + (Dj}:^mil«\i^mK(D^.mimX(D'P>\>lfÈiS, 
o t 13 , ffirffi/Söi© y ^ '̂̂  • +-^^ '̂ /̂ -Jl© ^ffl'J^i '3 t < i 9Ü BT Bljgètiri/^So HOWARD and 
UEYANAGI (1965) !i, ;J;¥<1f®-7* v' + O^^^wfi* • Bi5B±¥ f̂̂ ©î Jt*H'ffi/̂ 9JüSi> r y 'j *AP4/Ö)^ 
omtmaM^^ti.XV^m^^'^i <'O , mSPi;¥^^tt«©«ft3]5{Cè/c5ibri^So b/c/)>.oT, C©I6 
ï l i ^ t l i - g c b T O ^ S o 

iC5i^»45w®if0l£fjfc:-oi,^r^5i , St I raï|^fflK(i±K4 y ©riSi^ïl^^lil^-rtxfc i!l3fê(c.?).i:tó t-ti 
5„ t / c , 100°W £(fi 10°N-20°S ®riSI®/¥-'C^S|5Tli, C®MIISj®|^S${iffiPÜ]^jfflbTè ^ i fcffil,^„ 
ïpnHitifflICii 110°-100°W 20°-30°S a)uMW^^'tUfi-ê.-tZ,XöX^Zo bA^b, (i) y ^-^n/tf, 
(ii);>J'7^^°=••x;gi,Ji2i, (iii) 110°-95°W 10°-18°S ®/êfJ•itT!i{j!c«ibT$fI®*AJ,3;^^„ * b T , t t l ?>* 
iita^c^it®;^'C^si5ffli)Tis^^**5±f-i-5isi6]Ai*So ^^mm^rnKf^-zt, i}ismi.iiit-%-^i>h-bii,m 
n^^-^, Tr;jft®4^ii£ö*iË/r}i'-'®-^7Xw®fiti®?§«rt^-&b5b< ffi:5"^föA-rso m\z^ö-nmn\i 
10°N/ÖI/^©/ÖJ^ ,̂ •€©Jti-, * U 7*^i^-T^S/+©/feJi-Ct.^i:tóbnSo 110°-95°W 10°-20°S ® 
/^«®^im$wl>ü'è-^•o•^^r*i tó&n5o t fc , eitib®rV!;i^^$^!c*5tti/c^i«rfeetenKi<]ffi 
^25irS<''j;SM|6]Ai*itóbnSo •SlVH^fflfcASi, >+->n/4i*®^H^TIi^Wi'jlcim45A^®Tb, 
e;«^M4^wAim:ï'^ffi/h-r5Mlft]*i-cr< So b*^b, jJ^iaoi^yKw/öi'^ffl/fifilt-ttittWibTfeïfiffii-'^ 
W)^L, * ' 7 ^ - ? n y ^ ^ S A ^ b i ^ T K-'uf+©ffiïi*TfcH"IfflfCC^èoo'è|{]l/45ii«l'^o 

¥li3^:ffibT^Si, •7*i/+®5>;(!jAJfc-,iiEi-^JÊA1-siitffl(i®inH4^fflrè5c, iËic, imo^ïl^ 
tih-oth -^Ij^mA^tUSmtW^l W4-mx-^Zo c c r d t ^ a ^ f . y +•> =iri|j ®/i5it (120°-105°W 
15°-30°N), ^a/Ö^^©/g«A^&A'7^^°=''?;Sla-i^TK;^/Itl©/£S« (94°-80°W 3°S-3°N), S*ïS 
A=.bllO°-90°W 10°-20°S (DMÜiii^^tbXt'Oè'rf, ifii'tKDm'^m^mK-^ir^iMKTJkiro c 
tHC^?>t, y+v'3,(lJ>, :/3-7^-?3-x?gÊ-i:?TF;u-/t©^JST«, Itffi45©¥l0i2fb(ièt ODJlfêTIi 
Üi^;ös, it^Ei® 110°-90°W 10°-20°S (DéiMxlim\WJS:^m'^itjb^&':), immi-Bum^MKh-^ 

Table 4. Quarterly changes in hooking-rate of striped marlin shown by the 

area of major concentration 

120°-105°W 15°-30°N 
(Off Mexican coast) 

94°_80°W 3°S—3°N 
/Area between Galapagos\ 
Vis. and Ecuador coast/ 

110°—90°W 10°—20°S 

Ist.Q. 

1.58 

0.53 

0.49 

2nd.Q. 

1.50 

0.55 

0.60 

3rd.Q. 

1.65 

0.56 

0.37 

4th.Q. 

1.40 

0.65 

0.30 
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n i - 2 ) i;at)iydf^ ( { ^ 0 5 - 8 ) 

sicfii-oT^^iïb, t<K, no°vjpjiS2o°s üis.(DmmxmmmAm<^''o mum'^miicitmim^mom 

<Dmi^ni}i-m<Sim^n, m -̂i$-e®5>^̂ mffiA^Sic®TbTî So mism'^mi-ciimfa'Mmcrè'^fcM 
iic(c^<^Mb. mme, f5iEg--|i»iK,iïim$®5>ffi«iü5 i3o°-iio°w 2o°s üüxommxh^m^ 

ni-3) >:*3v+ (#0 9-12) 

y Ai^ + ®S<)«$®Sl/V/gj3t[i ;̂  IJ 7;^;u:=.ritiêy't'. 130°W 20°N #fifc J;6 '̂X ^ T K-'i-ïiJ-e* S o * 

br , ctit>®?(ijiS®S^®j>ri**si, 1-<ü< il,x^TK;i-?1iT?öiiJ5Kï̂ j:̂ ffii£-ft*i"?i-itóbti, JIÏIH 
ïĵ fflicaHSfî TSI-o b*^b, * IJ 7 * ;i--T^Ö?l'fci;0' 130°W 20°N #ilr-cttifi|!g*ilbT®gi|t4Asü 

n i -4 ) /<->a'5:^y+ (#1113-16) 

^ ^ H K ^ b / c l ^ f f i ^ i i ^ s ' - y 3 t : ;*v ' + i 7 ' > 7 - f * i ^ + ®2ffi;S^i.<i6/-c'(jÈ-?:ife5o C © / c t ó , <:®|21 

;ö i f , / s - i /3 i5 ; ( ; i ;+®;2^co^Yl j*J i f iS !C}e j l t ' -Sc : t ( i f f l f l ; "^*5o b / j ^ b , HOWARD and UEYANAGI 

(1965) KXtilii, 7'^y^ti-:^^l,t±mf(Dmmaj::zJmè^wMmci>:b<'jmLrjd-tiL, öJ t̂̂ -̂ Î J^ 

#l2IA^b^T, /•<••> 3 '>*i^+®^#iïffi*iiH;i<^t¥iJirrëtiS-/liiic[iy +-y 3-/tj3^f^i, n n y t"-\'—x^ r 

K^^•/'t^^i•!£"ï?è5o J:tXb®-/fStSK*Jl:J-5i^3^^®^fiiï^Jt^®5g(C7Sfo C t i (C j ; t i « , |iiii-/SJt®l<]^42 

(i/ö^ü:!9i/^*>b5bi^^Iïi5^{k^/K-ro :^ïffiffltt3Dy f - ^ — x ^ T K;i^?t-ê-JiS®:Jr*^>'+V3?4j-ê-j^j;!3 i 

Table 5, Quarterly changes in hooking-rate of sail-fish shown by the area of 

major concentration. 

110°_95°W 10°—25°N 
(Off Mexican coast) 

90°_80°W 5°S—5°N 
(Off Ecuador coast) 

Ist.Q. 

0.18 

0.11 

2nd.Q. 

0.22 

0.32 

3rd.Q. 

0.81 

0.68 

4th.Q. 

3.74 

0.34 

in-5) ->p:^y+ (#0n-2O) 

S!?i5i;¥?f:!Cfcy-S -y n ;(7 v̂^ + ® 'AATsiUl-i. ^i$.\C t> fz-, T t :bfeT{g(,-'o H O W A R D and UEYANAGI 

(1965) a^+-y3, 43ifcT> ij* *Ji;y'itT/ ^fi±%&fvmiêL'!:jmommtih-hnZ,tbXh^Z,o Li)-^ 
b, 0^®t<'óiix.ü:dMi}KJ;Sj:®?gJt-C®fö*tag(iSi£t-ï'®if:5$Sê-$nrt-'üi;^o 

jii±. ti'j^momw¥(a^ti^i!xmAK?>~xkfzi)i, ccx, ^^'um^.s-<ibfzjm.w\(oi}^v<.$M^h 
#ffiboo, ^^Aai®^4ï±®4JM^ffiïl!Clkfêbr^J; -5 o ?iï 2 Hii 1963 •{pfci;t>* 1964 if-OJkmmWm 
*5°KliSiJic5pl^b, fig«® 5° K@ic:èKS;aÉ^M^^^-r^S^*6t3bfcio-e*ao c®llicj;3 
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derived from average hooking rate 
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# : Sail fish O • Tuna species 

Ér.feü ( t y : ^ * ^ y^f-, +^^^. >*•>' + , ^*-> + , ^^ti-^=¥, 'y^ti-J^isXry^^'y3tivJf-) 
®-ê-otl^S4^1c^jf-5-7*-y + ©Jt^^gï3llfc^-ro cnicXht, y+-yn,i}3rfe'>ifeJt^As,i(<50~ 
80^ ^ètó- ify^^^ 7.^^&m'>m^mxii 30X mmtflio ttz, 105°-90°W 20°-30°S OMi$.X\i 40 
%m'<kx^io •7Ay + J:|WlLr-^-:5èTf[;Bg$t^/;ïï!4S©^^'>3'?Ai^ + !col ;^r*5i , /+->=3pgêi$ 
®/It'•6•iS•rr^5l'^Jt¥*4^b, 83~96^iCjlb-Ct,^So b/cA^oT, ^^y^i^'^i$.X " t < 5 « ; i ü ^ " ICJ; 

-oT/fsSèlxSfc®®:A:Si55>ii^*i^ + i^^"->'3 '?* '^+'Cè5i¥iJrrèt i«o -13, ^ti'y^li 120°-
115° W25°-30°N ©/fi>K (fï2[l) X'\im^MtU-oX\^^Z>. i&fm^li CSSTifeD, :è:fii ,a*0^b 
fzïfiM-(DZWic^fzZ>o Sbic , 5:©/ggriibtórMl!ffi)l®<r^ti/cl964%-®ïï!fKj;t)io'i,>T, ^ 
UB{Ci;5y ;(;-:̂  + © ¥ K 3 i m ^ * l . i t ó S i 0.64 UlZo C © f i t t / * >>" + ©i^?»4ïè bTÜA^/jllJftl/^i 
©T*5o Üfc, Mil ium *i^ + «-±Mglit-5#^'^j:t< 6K;iÜ^7JS*]g*g-tr*f5, 7KS/f • .aSW^ 
SCTĵ f© r*<5i±x.î <j:̂ rfftaÊ/ff!JisiM.,ras*fiisi«ĝ j rjifflp^H r^iisMj, mmm i^ti] t b r 
fötori.Tl^-5fe©TS.5o 

J:®S^flJffilcoi^rH;?,*'^ffl (1966) lcJ;SI¥*ffl^i:iBaAi*«o 
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Figr. 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 that of striped marlin 
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Fig. 8. Length composition of black marlin caught by long-line gear in the eastern Pacific. 
Data are compiled in the same way as that of striped marlin. 
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Appendix Figures 

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