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A Fishing Condition of the Tuna and
Marlin in the Central South Pacific

By
Shigeyuki KOGA, Hajime IMANISHI, and Satoru TAWARA

The present report deals with the records of the hooking-rate, the size composition,
the gonad index, and the stomach contents of the tuna and marlin collected in the Central
South Pacific (16°S-18°S, 166°E-175°W) during the period from Nov. 4 to Dec. 31 of
1969 by the Koyo Maru, the training ship of our university. And the following results
were obtained:

The most important finding in the present report was a good coincidence of the boundary
of the catch composition with that of the oceanographic conditions. The presence of a
discontinuous zone of the oceanographic conditions was found out along a latitude of
20°S in the preceding report. The catch records examined in the present report also showed
a discontinuity of the catch composition at the same latitude. Namely, the species caught
abundantly in the waters south of it were the albacore and striped marlin; while they were
the blue marlin, sailfish, and Spanigh mackerel in the waters north of it.

Another finding capable of adopting as one of the collateral evidence in support of the
biological significance of this latitude was a coincidence with the north limit of the gradual
trend of the southward decrease in the size of the albacore.

The stational averages of the body length and the body weight of the six major species
caught by the longlines were shown in Table 3. And the allometric equations of their
body weight were in Table 4. ‘ -

The absence of the young in catch, the large gonad, and its outlook suggested that most
of the albacore, striped marlin, yellowfin tuna, and Spanish mackerel caught during the
present cruise should be in or near the spawning stage. The gonad index of the shortbill
spearfish caught here ranged 0.8 to 0.9. '
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The stomach contents of the catch revealed the following trophic pattern of the major
objectives of the longline: The tuna and marlin as the objective of this gear fed chiefly
on the fish in deeper layer, crustaceans, and cephalopods. The large individuals of the
skipjack were caught by the longline, but they still had the nature of plankton feeder. A
loose bathymetric differentiation of the feeding could be found between the related
fishes. The prey thought to live in shallow layer were found more frequently in the stomach
of the yellowfin tuna than in the bigeye tuna. The same relation could be found between
the stomach contents of the shortbill spearfish and those of the other marlins.

The tuna and marlin were both piscivores of high order, taking small organisms whatever
they found. But it was hard to consider that they were influential predators for the
important objectives of the fishery including the tuna longlining, although the skipjack
and the juveniles of the tuna and marlin were found rather frequently in the stomach of

the marlin and occasionally in the stomach of the tuna.
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Table 1. Species name of the tuna and marlin referred in this paper,

Japanese name Commoen name Science name

Binnaga albacore Thunnus alalunga (BONNATERRE)

Kihada yellowfin tuna Thunnus albacares (BONNATERRE)

Mebachi bigeye tuna Thunnus obesus (LOWE)

Minamimaguro southern bluefin tuna Thunnus maccoyii (CASTELNAL)

Katsuo skipjack tuna Katsuwonus pelamis (LINNE)

Makajiki striped marlin Tetrapturus audax (PHILIPPI)

Firaikajiki shortbill spearfish Tetrapturus angustirostris T ANAKA

Kurokajiki blue marlin Makaira nigricans LACEPEDE

Shirokajiki black marlin Makaira indica (CUVIER)

Bashokajiki sailfish Istiophorus orientalis  (TEMMINCK and SCHLEGEL )
Sawara Spanish mackerel Scomberomorus concolor (LOCKINGTON)
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Fig. 1. Relation between body length (Lem) and weight (Wkg) of the six major species caught
by the longlines,
A: yellowfin tuna, B: albacore, C: Spanish mackerel, D: blue marlin,
E: striped marlin, F: shortbill spearfish.
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Table 2. Hooking rate and number of used hooks.

Position Hooking rate Number of hooks

AB | YF | SM | BM |sBs | M in the string
25°18’S  173°41’E | 0.1 | 0.2 | 0.1 ~ 1 01| 02 900
21°49’S  172°28'E | 0.7 | 0.2 | 0.1 - | 03 - 900
20°44’S  172°23E | 0.3 - | oz -~ ] 03| 01 1, 000
21°30°S  171°05E | 0.6 - | 04 - - 03 1, 000
22°19'S  170°55°E | 0.4 | 0.1 - - 01| 01 1, 000
24°15'S  170°09YE | 0.1 | 0.1 | 0.1 - 0.2 - 1, 000
24°55'S  166°20'E - | 02| o1 - - | o1 1, 000
25°20'S  169°03'E | 0.3 | 0.1 | 01 - 01| 01 900
26°04’S  171°45'E - | 04 | 01 - 01| o1 900
2%6°17’8  174°41'E - | ot - - - - 900
26°55'S  177°03E | 0.1 | 0.3 - - - - 900
28°16' S 177°09'E -~ o1 o1 ] 01 - - 900
17°30°S 174°3'W | 0.2 | 0.1 - | 0.4 - | o 1,000
16°46'S  174°07W | 0.3 | 0.2 ~ | 0.3 - | o3 1,000

*The words “hooking rate” are used to indicate the number of fishes caught by 100 baited hooks.
In all the tables of this report, the albacore was abbreviated to “AB”, the yellowfin tuna to
“YF”, the striped marlin to “SM”, the blue marlin to “BM”, the shortbill spearfish to “SBS”,
and the Spanish mackerel to *“M”, respectively.

2. BEOKEDS

WIBEAL - S EEOBMKII OV, RELEREOME 5 RERAIIZHE LTAS (B3H),

T VU TELEABINAY v FHRERT 23 CRIF Lo RO 5N, LI5S &)
DIEEOMEEEIZ A S & Neml FO/NEIM AL GREX N, —T7, FNFORMEKIZIEZOBBIHELI T LA
EHDENEDP 5Ty AW, ANRNFORKTIZICS IVEBETAHFIEREMLT, Ervrdnzht
Fxf oAyt 2R U7,

BYVFREOESTRELEAEX N VFIE 25 S LEORETSZ LI DI & 0 L) BT
HB, DWT, PEODBER DT IIA IR Y ELRMIZ, 25 S UEERORMESZR LY
Bt o & e RkBnd o fpEIN TS,

fbF5, BEAEE LCEESMME LAy 7 MEREERICRT T 512 CRIFNEIOEE 2R L,
FOM, AVAE A FEIUTYFL LDV TIHBENLEVOT, Th5OREOHMENELE S
BB ZEDTERD T2,

PERIZE(E Vv F A I & 590~ 105em DIEER DB O ERERER L TS 4, 100em Ll kD ARTY
Mzl 2 AN, L L, FEEERIZHEAS 2em, HEAI6. lem% R L2 2 IZEIE DT 2ITRE WV,
DO, FEHEHKICEWT, FEYERTAREEOHBIMM E 17 -20kgDE LEERDOLRIZE ST
L 50, Ao, B— FlZW3 N3 20~22kef I 12TF /8T B &7z, FIMREITMEM & & 12.13F C21kehlitho
EERL, AEEMIZEBLTZOENEZFREL TR -T2,

TS5 A4 H T FTIEMER Y 3131~ 140emfTEICE - RO H 525, ML Y & 140eml] EOERERO LY
BEIENEV, £, THHRECIEMIE 138.6mERLTHLY 8 demiZ &R E WV, DEIZ, REMRE
B4 L, HEHEE H1~20keDFEROILDICE S TERFLH SN T WS, HIZHELD & 16kgl) hokE
BOBEADbTHIZZ VY, 2k, TEERELHIZIG. bhgTHELD 187 LkglZ EEWV (B2X).

FNFT LI EFTRBEHEBNORADOKR E XIERPROONEP 2, 22T, ZNOWARIZOVT
EICARE SREMRERE LTAE S, 7, FNFTIEZOE— FIE131~135mfHEI2H 0, £ OTEIE



218 HE BT AW — - # 15 ARAFFER 20 (3)

Table 3. The stational average of the body length (cm) and body weight (kg) of the six major
species caught by the longlines,

(Body length in Gothic)

Position AB YF SM BM SMS M
25°18"S  173°41'E 101.0 137.5 192.0 - 138.0 149.5
23.0 54.0 92.0 20.0 25.0
21°49S  172°28' E 97.5 130.5 200.0 - 132.0 -
20.7 42.5 96.0 11.7
20°44’S  172°23 E 98.7 - 201.0 - 131.3 148.0
22.0 96. 5 12.3 20.0
21°30’S  WI°05'E 93.7 - 180.0 - - 145. 0
22.8 83.2 24.0
22°19°S  170°55" E 97.8 133.0 - - 132.0 150. 0
20.8 41.0 13.0 33.0
24°15'S  170°09 E 95.0 149.0 218.0 - 147.0 -
21.0 55.0 105.0 18.0
24°55"5  166°20° E - 125 191.0 - - 140.0
37.5 82.0 19.3
25°20'S  169°03 E 90.3 148.0 180.0 = 140.0 150.0
17.5 58.0 73.0 19.0 19.0
26°04"S  171°45' E - 137.0 178.0 - 146.0 160. 0
48.3 66. 0 21.0 32.0
26°175 174741 E - 130.0 - - - -
44.0
26°55"8  177°03' E 92.0 137.6 - - - -
18.0 51.0
28°16"S  177°09' E - 129.0 183.0 165.0 - -
40.0 73.0 73.0
17°30°S  174°38'W 103.5 141.0 - 158. 3 - 130.5
24.0 55.0 59.3 19.6
16°46"S  174°07 W 98.3 131.5 - 155.0 - 137.3
20.7 40.5 51.3 16.7
Average 97.7 135.2 192.6 157.9 136.7 140. 4
21.2 47.1 85.6 53.0 15.1 21.7
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51~70kgDEEE D L DIC L - TR XN T W, AR, ZOFHEL5L, BETIE 157 9on, KETIE
5Rkgx F R FNR LA (B 2M),
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Fig. 2. Compositions of the body length and the body weight of the fishes caught by the
longlines. M: male, F: female, White triangle: the average. The interval of the stratification
and the scale (short white line) for respective species are defined as follows:

Species

albacore
yellowfin tuna
shortbill spearfish
striped marlin
Spanish mackerel
blue marlin
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Body length

Albacore

%

M-+F

Yellow

Body length (cm)

scale
95
130
130
190
130
150

interval

5
5
10
10
10
10

Body weight

Body weight (kg)

scale
20
45
10
80
20
50

interval
2
5
5
10
5
10
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% Body length % Body weight
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Spanish mackerel

% Body length % Body weight
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Table 4. Allometric equations of body weight on length of the six major species (W =a ™),

Species n a N-2 F,
Albacore 2. 8608 —4.3704 28 167.28
Yellowfin tuna 2.7281 —4.1402 19 60.75
Blue marlin 3.8757 —6.7602 6 40.74
Striped marlin 2.5887 —3.9857 i1 57.74
Shorthill spearfish 4.5926 —8.6448 10 47.36
Spanish mackerel 2.6934 —4,3372 17 201.21

The Allometric equations were estimated through the regressive relation of the body weight in
kg on the body length in em after logarithmic transformation, and F showed its F value with
1 and N-2 degrees of freedom,

Yellowfin tuna

5y w1 |
2 | N N N 1 0 N | MO A
Albacore
L TR N |
2 | Li I |
Shortbill spearfish
S 1
¢ 1 1l
Blue marlin
3| . L] Lt
Spanish mackerel
s | L1l |
2| 1oy I L |
Striped marlin
s 1 ||
| Ll N |
i ] ] i [}
0 100 200 300 400

Weight (g)

Fig. 3. Gonad weight (g) of the six major species caught by the longlines. For the ovary weight
of the striped marlin and the Spanish mackerel, read the scale multiplying by 10.
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Table 5. Rate of appearance (A) and prey (P) of food organisms in the tuna caught in the
Central South Pacific.

AB YF BE SJ
Species of food organisms
A%), P |A%), P A% | P |A%)| P
Pisces
Alepisauridae 23.1 0.4 33.8 0.6 50.0 2.0 - -
Acinaceidae 3.3 0.05 4.8 0.1 25.0 2.0 - -
Lepidotidae 23.1 0.4 28.5 0.5 50.0 1.5
Myctophidae 6.6 0.2 14. 3 0.4 - - - -
Triacanthidae 6.6 0.1 14.3 0.2 - - - -
Polyipnus 13.2 0.3 14.3 0.2 50.0 2.0 - -
Lampridae 3.3 0.05 14.3 0.2 - - - -
Ostraciontidae 13.2 0.4 19.0 0.5 - - - -
Molidae 3.3 0.05 14.3 0.4 - - - -
Balistidae 3.3 0.05 28.5 0.5 - - - -
Echeneidae - - 9.5 0.1 - - - -
Scombridae - - 9.5 0.1 - - - -
Coryphaenidae - - 19,0 0.3 - - = -
Katsuwonidae - - 14.3 0.2 - - - -
Carangidae 6.6 0.1 9.5 0.3 - - - -
Clupeidae 10.0 0.4 19.0 0.5 - - - -
Exocoetidae 6.6 0.1 14.3 0.3 - - 25.0 1.0
Unidentified fishes 23.1 0.4 23.8 0.7 | 25.0 1.5 25.0 1.4
Crustacea
Macrura 59. 4 2.6 71. 4 3.1 50.0 6.5 25.0 7.7
Brachyura 43.0 1.6 47.6 1.1 1.25.0 3.0 - -
Isopoda 3.3 0.1 28.5 0.6 25.0 1.5 25.0 3.6
Stomatopoda 16.3 0.9 28.5 0.7 25.0 2.0 - -
Cephalopoda
Decapoda 62.7 3.3 66.6 3.7 50.0 7.0 50.0 5.6
QOctopoda 26. 4 1.3 38.0 2.2 50.0 4.5 25.0 4.3
Tunicata (Salpa) 10.0 0.2 14.2 0.2 - - - -
Ctenophora 6.6 0.2 19.0 0.3 - - - -

BE: bigeye tuna, SJ: skipjack,

The rate of appearance is the percentage of fishes which preyed on each species of food
organisms to all the specimens of the tuna and the rate of prey is the rate of the number of
food organisms found in the specimens to the number of all the specimens.
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Table 6. Rate of appearance (A) and prey (P) of food organisms in the marlin caught in the
Central South Pacific,

SM BM ) SBS
Species of food organisms
A(%) p A(%) P A(%) p
Pisces )
Alepisauridae 23.1 0.5 24.9 0.4 37.5 0.9
Chiasmodontidae 15. 4 0.3 8.3 0.2 12.5 0.3
Lepidotidae 15.4 0.4 8.3 0.2 25.0 0.5
Myctophidae 7.7 0.2 16.6 0.2 - -
Triacanthidae 7.7 0.2 8.3 0.2 - -
Polyipuns 7.7 0.2 8.3 0.2 - -
Ostraciontidae 7.7 0.4 8.3 0.3 12.5 0.2
Echeneidae 7.7 0.3 - - - -
Scombridae 46.1 1.0 41.5 0.7 62.5 1.2
Coryphaenidae 30.7 0.5 24.9 0.5 37.5 0.7
Katsuwonidae 15.4 0.3 12.5 0.2 24.9 0.4
Carangidae 30.7 0.6 24.9 0.5 37.5 0.8
Exocoetidae 7.7 0.3 8.3 0.3 12.5 0.5
Thunnidae 7.7 0.2 8.3 0.2 6.0 0.1
Unidentified fishes 30.7 0.7 33.2 0.5 37.5 0.8
Crustacea
Macrura 69.2 3.0 66. 6 6.5 75.0 7.3
Brachyura 53.8 2.6 50.0 3.0 62.5 3.9
Stomatopoda 38.4 1.7 41.6 2.1 25,0 3.0
Cephalopoda
Decapoda 76.9 4.8 75.0 4.2 75.0 8.1
Octopoda 53.8 3.0 50. 0 3.3 62.5 4.7

The rate of appearance is the percentage of fishes which preyed on each species of food
organisms to all the specimens of the marlin and the rate of prey is the rate of the number of
food organisms found in the specimens to the number of all the specimens.
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Table 7. Relative representation of the stomach filling of the tuna and marlin.

O r T rrr R
Species
N % N % N % N % N %
AB 10 33.3 10 33.3 7 23.4 3 10.0 - -
YF 2 9.5 5 23.8 5 23.8 8 38.2 1 4.7
SM 2 14.5 7 53.8 2 15.4 2 15.4 - -
BM 2 25.0 2 25.0 2 25.0 2 25.0 - -
SBS 1 8.3 2 16.6 3 25.1 5 41.7 1 8.3

In this table, feeding condition is classified as follows: R—stomach being full to the utmost :
rrr-stomach containing large quantity of food;rr—stomach containing moderate quantity of food;
r-stomachcontaining small quantity of food; O—stomach being empty.
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