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The study on fecundity and distribution of maturing
yelldwﬁn tuna in different areas on the north
 racific caught by long line.

Shing-Hwa Shung

The report on an examination of Gonads mdex spawnmg season and fecundxty of
the yellow fine tune in different areas, Sample have been caught from near sea eastern
of Taiwan, north-eastern of Lujon, 10°N of Chma sea, water of Palau 1sland and
Celebes sea.

Samples were collected from July 1980 to June 1981 by tuna long-line.

The maturity and spawning of the collected species as following:

The matﬁrity factor (G.I.= g’v{'xm‘)is reliable indicator of sexual maturity

because the percentage of larger size ova in the ovary increases with maturity
factor. '

According to the superficial examination of fresh gonads in the field and "based
on the G.I above 2.0; Immature fish are those with G.I. below 2. 0 and sexually,
Unidentifed fish are with below G.I. 1.5. Composition and spawning season for
yellowfin tuna at least from April to September on 10°N, under thise the spawning
season were October to March. ‘ '

The fecundity correlates with fork length ‘and gonad wexght although there is
considerable, Variation in fecundity with estimated from 8.0 to 60.0%10%

The sex ratio for all the specimens consistently with about 1,5:1 male more -
than female but in spawning season male more than female about 1.

‘ Fecundlty and fork length is calculated as follows Log Y =-6.8614+4.280 Log X
BT B
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Fig.1-a Length composition of yellow-fin tuna in the coast:eastern of
Taiwan by month,



250

- 10l - %% >'Feb.:";9"8'1"""
ol &%ﬁ Mar. 1981 -

% Nor=~eastern of Luzon sea
20F . Sep. 1980

Mar. 1981

20T
10

10°N(China Sea)

%Eﬂ Feb. 1981
' %% Mar, 1981

10 %% Apr. 1981
10} m May. 1981

Apr. 1981
«//////////ll [T n

Sl b

-1_0____mm3_.._____

-Palau Sea

Jan. 1981,

10}

‘ ' % Jan. 1981

% Jun. 1981

Celeboru Sea

_ o 7 z Sep. 1980

. ‘ Feb. 1981
ﬂﬂj%@@aﬂmﬂk /A

10+

1'981

101 111 121 131 14 151 161 171
!
102 112 122 132 142 152 162 172

May. 1981

101 111 121 131 141 151 161
102 112 122 132 1h2 152 162

Fig;lfb Length: composition of yellow-fin

tuna caught by long line on the

) water-(_)f North-eastren Luzon, 10°N China Sea, Palau Sea and Celebers

sea.



A & M AN KRR AR AL ARERR -

= HEHERER O

 AERREREFHEZ M B —ESREHER G, 1. #2.0 I L% SEKE2 —a

"E2—d B2 —af1980 £7~9 A » h=EA BEERAEMEINZHR » HEGEEK

[

BEAENZRA 10~ 12 A R FRE R ARASENEE AR » TaEREER S5
i 10 °N LUb RFE e BRI ARIMEN ZT&» WEH 2 — b c TR 1981 1 ~3 AR LW
FLINE 2 — c » ALRAR EMEIEE - 4 ~ 6 ARGENE - FERARILA - vEER
10 °N DUL#F R SRS BAINE 2 — d o AL ASER TR - FRERILARTEER 10°
Npldb&#E4 ~ 9 ASEENRE » MARBBEREZMRAE 10 A ZRF 3 AEN » Halg
RREHREHR » AENPRIERAE - ENFHHLBREKREPSA » (RE 11H98) X
R&WE L 18R {7 LR IO 3 » PEIE % 10° N UL - SRR A LA R SRR 3

~ 6 A HBKE » HBRE - %%ﬁ@ﬂl~4ﬂﬁﬁﬁﬁﬁ@ Eiﬁﬁww~425ﬁﬁﬁ%_

e » ESUE 2 4B
ZFRBRIE L

AR L » BE— BB AR R 161 ol bR » %ﬁ&&ﬁﬂ&%ﬁﬁZTﬂﬁ%(mi—'

) EEERHE FemEEdtA > PRGEE 10°N DUtz B » e ReRHEER » B
ESHI4 ~6 AHMELHL | 1 » ERNEHERKERANE1 ~ 3 A ENERNR » fEERE=
BEEEDK1.5 : 1 o XPIBBRBRE » AIFERAEEER/D - XRE ISR » REREGYE
HEBE o ' '
AT I SR RBA R .

B0 B 7R iﬁ%ﬂZﬁE%&ZﬁEﬁ&ﬁéﬁ%iZﬁ% %EEn1~mmmﬁ M
SETAEEEO.2kg BRE121 ~130omEE» JIHEZEER 0.4kg » BR7 131 ~ 140 MEF

 EEZEEEFE0.7kgs 141~ 150 CNES PR EZ R EFH 131 ~ 140 cmif » 2T 151 ~ 160

cnEESN B R WA » e SIS RBMTIRE » HHT—ERER . (MBREUL

Lo Aa50 M) BIEE R+ RERBNZ TS o

R&Is-Fﬁﬁﬁﬁ%ﬂ&ﬂ*ﬁiﬁﬁ%Z%%(ﬁ%%Z&%EE3uF)ﬁ82%'

o LB ESE 5 R A L ﬁ%%ﬁiﬁ%ﬁﬁZﬁﬁﬁ%y—afﬁEEZEW’ﬁué%ﬁﬁ

( Double-logarithmic axes ) » RFEBFONEMTRML » RERWES Fin - SEMMEZIE

i ( Log Y=Loga + bLogX)ﬂEﬁﬁﬁﬁﬁ%ﬁLogY:—ﬁ 861+ 4.280 LogX » #k

T RBZOVHLERR B AR E o

CE

~ BB

P fligh 2 7 58 B 80 ~ 600 E*SL ﬁ{ﬁﬁziﬁﬂﬂﬁ‘ﬁi@ﬂn (B3 T 160 ompl ERE » wEzA

DTS » B0IR] AAE AR SR 8 R 2 B AR AR e s o 2 5 B AR R IR R AE 150 omi¥ » 11 6
'¥W§§E2ﬁ!ZK » IR~ R~ ﬁﬁ%%§° * .

: TR " .
S B2 18 A R S R Rk » TR A RS A IR/ o MR - BH

0~1§ﬁ§$ﬁﬁﬁﬁ%ﬁ§ HRREE - AERAFLRRBABMHVERESHYR - 5
ET% %ﬁZﬁ%$@ﬁ%ﬁﬂ%ﬁ§ﬁ2ﬁ&bE& o B BT WR I B RUBIFAF B ©

BG. I, E%2.0 Bz HEREFE  BEARRARBR ZEMHEEL ~3 AH60 %

'v&%ﬁﬁ°Eﬁ%ﬁﬁﬁZE%ﬁﬁﬁﬁﬁﬁl~BBr@ﬁﬁ%ﬁﬁﬁ%105-&&%%@10
Hﬁﬁ§§$3ﬁf%%$¢6§%¢@ﬁ§uPNu%@ﬁ’%ﬁﬁﬁ%ﬁ&ﬁﬁﬁ%iE%Zﬁ

251



252

5°E

=
z = ° oN oN oN..
° °o v\ [« " [=]
“J m — -
T f} i i ) [ . 1 [
Y Y _ o : b S T R R
s % B e ol e e e R
i ” ] ' ' " " t ] '
L T B it R R T T B e B
o - o ' ' t ! | ' ]
R S e e R N
S O W |
N R DI TN NN LI S S
S SRR Rl 1 Tk s I il
P . 1 v, ! ' [ t ! I
. . 14 . Y T N T
R A
. N 4 ] . D
e i N E H b Ll Rt it Lol el R SR s
] . ¢ . N ] .
MuNn--__.u,IOT.L--n.. R R I nJMn._..qun_--nnr..
i ' ' ! N, ' ¢ ! 1 . l ' f
THA" u ! 5! ' o . 1 1 i 1 |
- ".‘I o lo‘ -t Tyt - - - we- =e—_-- .- - o -
GAJ~M" "_" .I_" ' ' m .l" t ! 60 ) 1
[ DO N S :
O.A"-Icq._.l_llllnn.ll.c. f i [} - - ||«L.c.“||..
STARE IS 1% S R A
4 ' + v v T t
N“ u i H Tl" . ' ! i H |
RM-L-ITL..; M"-.r--”- LI N ¢ TR ¢
N N [ SR 0, !
PN R R X
< S I il !
Q1= e = - -
| . ' .t o wh
Rl Ne X o -~ :
i N” &.
. A L - — $ .
: : “ N b | i
A L A S R T AR LRt R
' ] ' H : ' ' N M
A Il S
,m t N " ' : | 1
[ [ 1 1 Z ' 1 | !
e R EEE-IEET R S R
— ST, o
H ' ' ' . 1 vt AL
“ ' ' 1 . | ' 1 '
- 1|.1:+|.1N A.nlnulrl.ll.ll.ll
H . H 1® [$1 ] ! ' i '
S L2 0! PO
AR It il e R R ch bt Tl S
PR I G S N T IO SO B
1 R PRt
i ] : ' I . 1 " '
g G AR Rt B S CE
N ! _

130°E’ 135°E

125°E

120°E
~ of 20 or greater I quarter (july—Septembef 1980)

Fig. 2-a Distribution of percentage of Yellow fin tuna with G.I. values

- 110E



253

i
-——
)
'
'
[
-
1
[
r
§
'

+

_
:
=T
t
i
:
[
]
{
-
-
|
i
]
i
]
L.
1
]
i
f
X
7

1
|
|
!
]
t
[
!
|

|
}
I
R N N
1
|

|
-4 =
I

~y—- - ’:"l‘
'_-
T30°E

L] L}
B . iy WPy U U I.lJ
) - [l 1 "

) i
] B - [} ! ! '
e e R e ain

N |
PR .

125°E

X[

1
[ TR T
il

7

R
X7,
N

s

120°E

-~ e - e
'

i

]

]

|
-—r o =h

I
-Jd_.

'

1
|
{
|
[N PR T A
o
I
!

! t
1
| ! '
- PR DU S L AU
1
1
'

1]
[] [ 1
e I el l_
;
to v |_ N
/T%ll“ll.llll_l - - \lnlﬁll.ll
| ' | . 1
[)
! " .
'-JI 1)

115°E

110°E

II quarter (Octobeerecefnber 1980)

Fig. 2-b



25

13% E

254

d- -

[ U i

z z z -
2] (=) vy o
- -

N . ' . ' ' . \ i H t ' i 1
R L o LlOn_l\_..|-|+l4-.._||r||
I=n FoT T " ) [ , ! “ '
...“.-u..l ol Slale l__llnl .__. llJlLl.ﬂl_ll el e Badi ity T
) Vo i . ooy
! ' ! _ " ' 1 .“. v P | |
—_— -4 ll.ll-alll'l..ll -2 - -——— - —_— e —
= _ N\ ,r

1
! I
[}

i

-—r--r -

120-E

130 E.

125 E

110 E

115 E

lll-quarter (January-March 1981)

Fig. 2-¢



255

z = z
o} L2l fo S
-

25 N
20 N
15 N

P oo Vo T P ,mm
H . 1 ' .
TS G O O ) IR O S S O
. : -
R R RN SRR e
S S G QU R (R P [ R RN SN U U U PO E N SR
T T X T Loy b ! ". .*. '
L} . . . 1] — t .
SRR N SN NNUL NUURY T D VAU ISR DU SRR I S-SRy NG, ST (RPN SR RSN
I i LT [ R TR thda { === -
] i [ . [} | i ) [ [} 1 1 t “ ' L B “ ) -
-l._.l:.-n..ulll..ll gL J_ll..un - -:Llna"nl foom b =—f o = -t -t = rll_ll.».l - _Il..&
| 1 ' [ ' t | 1 1 o
P b oy ! . _ R,
1§ T . v T ] i M ' S
TR R DN "N O O
it A il Rt abtuit it il Sl I\ Y A i it S S S B
¢ t 1 .
SR U AN IR IR S IOt U P S on, ' :
B L
. : ' 1 1
——lm e — - it it itiieiaind sttt it i § :
RS . . i

" 12%°E

120°E

[
"
|
L_d
i
d.
[
i

1°°r

i
1 -
]
I
'
1
'
.
!
1
)

R D Tk

S I SN
115°E

[

1
I
Kl
[

‘.——L————'- ~ -
¥

;e

]

!

-

[

I
e R B

|
i
-
1

{
R R
I
i
|
.-
1
| SR P D SO Y » B
|
[}

Pald e Sy

t
'
i
]

F -
i
i [}

SR R I Rl i

Color

¢
L.
)

N

i

[}
- i

3

I

[}

)
J4
t
|
RN A
|

t

1

[}

1

]
f~ -y —

'

'10°E

- Fig.2-d N qﬁ&rtet (April-June 1981)



256

Mean G.I.
8
el EAST WATERS OF TAIWAN
l‘ . I I I "‘I ........ _{
2t o _I "“‘I*"' ~I - ——-l .\""I "]- : l
1 1 l ......... I
8t WATER OF NORTH EATHREN LUZON I.S.
CoR N
6 ' ‘ '[
br . I'""---. U R |
: ./,./‘ ., . ,.J,.?' \.,.‘. V _ 1 : l
2 1 ..\I/_. -|
4 1l * L
1
s b 10°N  CHINA SEA R
6L
2k .__._.a"" I -------- -0 1 l
1
gl WATER OF PALAU I.S.
6 ' T 5 I
4k . ' ‘,,"\.
2ty ]' - 3 l\l
e ~ 4
2r l l \‘u-... . l - J. :
. L1 1
. CELEBES SEA
i T
6 L
14 o .
o) 1
T J j N l
- SR S |
T ] ) 1 T ‘ ¥ T Ll T
8 9 10 1112 1 2 3 4 5 6 Month
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Table,1—~a Standard sex ratio of yellowfin by 4 three-month period .
Easter coast of Taiwan

Ju . - Sep. Oct. - Dec. Jan. - Mar, Apr. - Jun,
g . P Q ?
) 6 PR D —_ —_—
® s ¢ % g P % g v % T
<119 8 8 58.0 31 22 585 4 6 49.0 2 2 53.0
120 — 129 122 10 54.5 26 17 60.5 14 18 43.8 3 6 33.3
.130 ~ 139 7 9 436 28 11 71.8 5 16 23.8 22 25 46.8
140 — 149 0 4 0 3 7 300 1 3 25.0 3 6 33.3
150 — 159 - - - - 2 0 1 1 5.0 1 2 333
160 > - - - - = e - -
Total 27 31 46.6 8 59 59.9 25 44 36.2 31 41 43.1
Celebes Sea .
_ Month™ " Ju. - Sep. Oct . - Dec. Jan . - Mar. Apr. - jun.
Sex 5 o o )
rat10 Q
: SR 3 = ? —_— — 2 3
Length e R S - E
< 119 5 2 714 35 48 400 7 2 77.8 — — -
120 — 129 19 22 .46.3 14 31 31.1 60 68 46.9 6. 5 54.5
130 — 139 16 26 38.1 21 34 382 44 65 40.0 5 10 33.3
140 — 149 7 1 38.9 9 26 257 18 28 39.1 2 3  40.0
150 —159. ° — 3 0 6 10 3.5 5 5 5.0 — 0
160 > - 1 0 - 7 0 - 2 0o - - -
Total - 47 65 42.0. 8 156 35.3 '134 170 44.1 13 20 39.4

- Nor-eastern of Luzon Sea

Oct . -.Deec. ‘Jan. - Mar, Apr, - Jun,

2 oo e
RS S - S R Ry

<119 2 1 66.7 16 18 47.0 1 — 100 2 - 100
120 — 129 12 6 66.4 49 68 41.9 16 51 23.9 39 35 52.7
130-139 10 - 8 55.6 36 72 33.3 14 29 32.6 60 47 56.1
140 — 149 7 9 438 9 26 257 5 12 29.4 14 20 41.2
150 — 159 5 16.7 5 22 185 1 4 20.0 1 2 33.3
160> . 1 — 100 1 2 333 — - — - 1 2 333

Total " 33 29 53.2 - 116 208 358 37 96 25.6 117 106 52.5
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Fig 4 Relation between fork-length and gonad weight.
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‘ Tab.le‘l—-b
10 °N ( China Sea )

Ménth Jal. - Sep.  Oct. - Dec. Jan. - Mar. Apr. - Jun,

Length 2+3 9+3 e+3 © 943
<119 - = — 11 9 55.5 6 8 42.9 1 — 100
120 — 129 - - - 24 25 49.0 56 93 37.6 13 16 44.8
130 — 139 ~ - — 31 28 52.5 32 & 27.8 13 20 39.4
140 — 149 - - - 11 23 324 12 36 25.0 3 11 214
150 — 159 - = — 3 22 120 '3 9 250 2 8 20.0
160 > - - - - 4 0 - 1 0 - 0
~ Total - — 8o 11 41.9 109 230 32.2 32 56 36.4
V Palau Sea o
Month ~ Jul. - Sep. Oct. - Dec. Jan . -Mar. Apr. - Jun,
Sex ) . '
ratio Sl o o o
Length & ) 0+ ¢ 3 °+3 ¢ 3 2+ ¢ 3 2+3
<119 - - — 16 12 587.1 — — - - - =
120 — 129 - = - 32 42 43.2 20 37 35.1 12 6 66.7
130 — 139 — — . — 24 38 38.7 18 39 31.6 12 25 32.4
140 — 149 - - = 6 9 640 3 6 33.3 6 7 46.2
150 — 159 — - — 6 9 40.0 2 1 154 2 1 66.7
160 > - - - - 2 0 — 5 0 - - =
Total‘ - ~ — 94 112 45.6 43 98 30.5 32 39 45.1

ﬁﬂﬁ%4~sﬁmﬁso%s@7ssﬂm30%’miﬁw%&%¢¢ﬁ%’@EWﬁﬁEM%
ﬁ@ﬁgﬁﬁﬁﬁwsmﬁﬁmﬁﬁgmmit%ﬁ%’@&x%§%§¢ﬁﬁ@ﬂﬁzmﬁomm
SRR B R REE » REDREE —EARRZRE o (i@ REKTEL )
et R KRR RS ZAATR EER 12 ¢ 1 ESRE AENFAREIE
m%3:1’ﬂEE%Ewﬁ%ﬁﬁ%ﬁﬂﬁi&%@Z@Eﬁﬁ&ﬁﬁ&*ﬁﬂ’%Eﬁﬁwmm
utﬁﬂ%ﬁ@-&%mﬁmiﬁ&&ﬁﬁﬁ,mx&m&&&&%g:ﬂﬁﬂﬁ%ﬁaﬁZM%o
g 2 NS 80 BRITE 600 AR » MK 2 INTIAIN » (B3 T 160 cml LFS » 8 RN
T2 SRR T TG » AR g 2 4R EER K RBIR 3B R7E 160 omie 5 160 LU EHRBMR
» BE R TS - .
AERRERATAED » e A TR LIk 5% » SERA HP I Y th s S - ERIEAECS
o B B PSR B » DRI HEAE A T (b2 SRR SR 0.8 mm Bk o ALSREGE TIFERE



262

= RMBZHERBEET S ZRNRILN—EFE » FEALEEROE—  EEYRETRE
M REUATRRER » XABE » EﬁZﬁZ%ﬁ&ﬁiiﬁEﬁiﬂﬂZ%%%ﬁ? °

w =
L R B REER 2 B AT » HERREAE ~ &%~ £ BSER» B SR b o
LERMBRARHEREENEMGE 10 AZBE3H » MHREHE 10 °N Dbk » FagEil
AERLUR GHRBEIRSEL ~9 A » b4 ~6 ARERE o
SRBMELKBRIITR » BRENEEERS3 1 ZE81.2 © 1 #EEE » 17

B R RABRARET R o |
4, Btk 2 F IR 80 EHI T 600 BAL - FEM R BIVE B L WA TR BF T 160l LREAIS

RTH» BERRAWERBRTRGEER
5 AR IR 0.2 ~1.2 mm » E*ﬁ%#&%ﬁo 8 mm [} | HIF )\I%Shﬁﬁﬁgﬂﬁiﬁ%

0.8 mm [J | o-
6. %ﬁéﬁﬁﬂewﬂzw%ﬁﬂﬁaﬁﬂﬁ% Log¥=—6.861 +4.280 LogX ( YEMNKE  XBEXE)

s R PR RIBINTIRA o i ]
2 £ X R
(1) FEI HU and RONG-TSZONG YANG (1971 ) : A Preliminary Study on Sexual Mat-

urity and Fecundity of Skipjack Tuna. Journal of the Fisheries Society of Taiwan,
Vol.1,No. 1, P88 — 98,

(2) KIKAWA, S., (1966 ) : The distribution of maturing bigeye and yellowfin and an

evaluation of their spawning potential in different areas in the tuna longline
grounds in the Pacific. Nankai Reg. Fish. Res. Lab.No. 23 , P131-208 .

@) KIKAWA,S.and M. G. FERRARO, ( 1966 ) : Maturation and spawning of tunas in the

: Indian Ocean. Proc. Indo-Pacific Fish. Coun., 12() P : 65 — 78 .

4) KIKAWA, S ., T.KOTO, C. SHINGU and Y. NISHIKWA., (1970 ) : The status of
tuna flSherleS of the Indian Ocean as of 1968. Far Seas Fish . Res. Lab. S—Series
(2:1—28, )

(5) SHUNG SHING-HWA, ( 1973 ) : The sexual act1v1ty of yellowfin tuna caught by
caught by the longline fishery in the Indian Ocean Based on the exammatl on of
ovaries. Far. Seas, Fish. Res, Lab. No .9 P123—142

(6) SHUNG SHING- HWA, ( 1980 ) : Primary Studles on the Spawning Activities of
Yellowfin Tuna on the East Coast of Taiwan. Vol 7, No.1,P32 — 42 . .

( KIKAWA, S., (1959 ) : Notes on the regional difference of spawning season of Pac-
ifei ye]lowfm tuna, Nankai Reg. Fish. Res. Lab. No.11, P59 — 76 .

(8 KIKAWA, S. (1962) : Studies on the spawning activity of the Pacific tunas, Para-
thunnus mebachi and Neothunnus macroptesus from the gonad index axamination,
Occasional rep., Nankai Reg. Fish. Res. Lab., No. 1, P43 —55 . .

(9) SCHAEFER,M. B, and C. J. ORANGE, (1956) Studies of the sexual development
and spawning of yellowfin tuna ( Neothunnus macropterus ) and skipjack (X atsuwonus
pelamis ) in taree areas of the eastern Pacific Ocean, by examinations of gonads.

Inter-American tropical tunpa commission., vol. 1, No.6



(0

ay

@

WANN-NIAN TEENG and HSI-CHIANG LICE, (1972) Maturity and Fecundity of
White croaker Argyrosomus argentalus (HOUTTUYN ) in the East Chine Seaand the

the Taiwan Strait. Jou of the Fis. Society of Taiwan. Vol. 1, No. 2,71972 P20—
30 . '

HSI -CHANG LIU and MAO-SEN SU.,(1971) : Maturity and Fecindity of yellow
sea bream (Dentex Tumifrons) in the southern area of the East China Sea and

the northern area of the South China Sea. Science reports of the National Ta-

iwan university No. P89 — 100.
TADAO KAMIMURA and MISAO HONMA, (1963) : Distribution of the yell-

owfin tuna Neothunnus macroptenus (T.& S.) in the tuna longline fishing

grounds of the Pacific Ocean Nomkai Reg. Fish. Res. Lab. No.17, P 31-53.

263



