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Study on the Biology of Skipjack Tuna, Katsuwonus
pelamis in the Eastern Waters of Taiwan (1)

—Length frequency, Group maturity and Sex ratio—

Chuen-Chi Wu

This paper cdncemiﬂg with length frequency, group maturity and sex ratio is the first
part of a series of studies on the fishery blology of skipjack tuna (Katsuwonus pelamis)
‘m the eastern waters of Taiwan. A total of 1482 samples were obtained from Aug. 1935
to Jul. 1986, in which only 339 females and 277 males were examined and the results
aré summarized as follows: |
1. Fork length dlstnbutlon of skipjack tuna ranges from 27 to 86 cm and the mean fork

length is 54.2 cm.

2. Monthly change of fatness is small, ranging from 1.6 to 1.9. ,

The smallest fish with matuiing were 40 cm in length, the spawning season may last

from Apr. -to Sep. and the main period were Jun. to Aug. |
4. The sex r_atio of t_'emale's to males is approximately 1:1 in spawning season, it grac_lually _

decreased as fork length increased.
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Table 1 Sample of skipjack tuna collected from
the Eastern Waters of Taiwan.

Month sex No. of ‘sample Range of fork length (cm)
Aug. 1985 All fish ' 47 44.0 - 70.5
Female 11 44.0 - 66.0
Male 11 50.0 - 70.5
Sep. All fish 117 36.0 - 75.0
Female . 31 .. 36.2 - 60.0°
Male 28 36.0 - 63.0
Oct. All fish 108 29.2 - 69.0
Female 29 . 365 - 66.0 -
Male 18 37.3 -~ 59.5
Nov. All fish 151 27.5 - 72.0
Female . 20 29.0 - 63.0
‘Male 17 42.5 - 62.0
Dec. All fish 203" 35.0 - 66.0
. Female - 29 40.2 .- -63.1
Male 10 41.2 - 60.2
Jan. 1986 All fish 187 33.0 - 73.0
Female - 25 33.0 - 65.5
. Male 15 47.2 - 66.7
Feb. All fish 87 - 39.6 - 84.6
Female 41 - 39.8 - 66.2
Male 14 43.2 - B4.6
Mar. All fish 100 40.0 - 84.0
Female 26 : 42.0 - 72.7
Male 21 40.3 - 75.9
Apr. All fish 157 42.0 - 81.0
.- Female 28 42.3 - 66.7
! Male - 32 42.8 - 78.1
‘May.  All fish 95 ~ 45.0 - 81.8
. - Female 23 '46.1 - 68.7 -
' Male 27 46.5 - 81.8
Jun. “ All fish . ‘141 - 33.0 - 81.0 ..
. Female 32 45.8 - 73.1
Male . 39 ~ 33-0 - 7604
Jule All fish - -89 47.5 - 86.0
. Female 32 - 47.5 - 72.6
' : -Male . 40 47.5 - 86.0
Total - All fish . . 1,482 . . 27.5 - 86.0
: Female - _ 339 : 29.0 - 73.1.

Male o277 h - 36.0 - 86.0
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Flg 1 . The annual frequency distribution of fork length of -

skipjack: tuna collected from the Eastern Waters of

Taiwan.
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Fig. 2. The annual frequency distribution of fork length of
skipjack tuna by sex. :
B RZ A 75 oL, :

@2 AR RS » W 3 BR » ARAMENR <Kz ik - 8 AHELEE

56-9 05y REHESL — O RBZM 5 9 ~ 10 ATHWRKT T » HiA/NIRME » 4 2
BEE —EORG B—K6025 ;E11 A HER N REKS B E3RER  O8E 27 2
£ RAMIRKRHR AAFLER 5.4 25 SHBEE; 1 A2 FHBEEEH » 34

- BAHUTZMURXBEME B2 A0 38 AHUT 2 HASHEE « 56 ALLES B X
DRBHE - BB RGBT 84 RO% » REE6 L5 ; 3 AXBALTEGH - » SR E S
WEED ; 4 ANZREIHHIEFES — 6025 ; 5 A2 ABAMARKA A5 ; 6 F=h
EREAABBWREHT; 7 AZBREARTY - BAEE6RS » KB E T & e H f &
» TR 61.8 2% B—Frh > B o o RA ERER  TEHERSHRAT L BMN TEE
REBER > EXHANABBABR K - 7> 88 A B30 4 705 » BRH5E » -5
RHFHIRLI6 AN 60.5 A58 K » 2 A 46.4 DB RS 11 AR ERSH /N &
W8 il ERERER  SEHTWER KERH T E/ ; ERAFE » H8E S B LR
HERRERSANEAZRTHE » —i L AT HRELERESN AFNUE » FEHBABER
7 AR 61.8 D% » BMERR 12 AN 50.3 5 o HERERMZ R ATER o KB ERKE
RBEXIHER S TLE ~ BBZARK » B ~ KEZRB) o :

B

HAEWE 2 A s



Frequenéy

204

Aug. 1985 N=47

20+

Sep.

201

" oct. N=108

207

Nov. o N=1571

201

Dec.

20-

Jan. 1986 o _ - N=187

%x=48.3
_ —1—1 S.D.=7.

201

Feb. - . ; . . N=8T

20

Mar. . ' N=100

Apr. . < - N=157

20

May . ' o N=117 -

.20

Jun. ) S N=141

20~

Jul. A ‘ . N=89

Fig.

30 4Q 50 60 70 86
Fork length '

I - HEs3 EBBEAESHAGEL
3. Monthly changes in the frequency distribution of fork length

of skipjack tuna.



38

Frequency

g7 Aug.1985 _
o . . X.=55.1
251 HR Male _ X =57.6
Female v ' - . "
= 0 n‘ﬂLn_I]nﬂl_Lﬂ B
© Sep. L © X,=53.3
- 257 - _ﬂ UI ) - '
. v‘ . . " C ) . Xm=53 7
Oct. o _
5 : xf=50.4
251 o : : _
: : “ i DI [Iflj n : X =54.0
0
. Nov. . - : §r=47 1
254 .
§m=55 5
Dec. -
55 xf=46.9
) §m=50.3
. dJan X =47.1
259
§m=56.8
Feb. . _ :
_25 xf=46.4
' X =56.3
R N _
Mar. P
25{ f
. Apr.
25-
May.
25y
Jun.
25
_m
. dJul.
251
.ll‘%l T 7 T T 7 v T Y 2N . R B R . A
30 40 - 50 60 70. ) 80 ";Cm

. Fork length_

B4 EEZERMEREAGANRL o
Fig. 4 Monthly changes in the fr'equ_ency distribution of fork length -

.of skipjack tuna‘by sex.



i 7 9 R 10 5 B 0 HABEAR 1.6 — 1.9 2 » 310
11 7 i E I 2 R AR K A3 11 A ARANERIMA > AERRZARE B 6 R
AT R W2 B B LA > SR 2B EEAR 1.6 — 1.9 20 » BREILAE R REE
LA R EESEEEAGLE » B HHEERZFHRNE A ST LR - |

a
3.0+
§2.0- T l i - - I I TT I
| et
1. 0 |

. s o § D 4 F M & M g 3
1985 : 1986 S
Month
‘ _ E5 AEEREREEEZIERER B :
- Fig. 5 Monthly changes of fatness of skipjack tuna collected .

from the Eastern Waters of Taiwan.

1l j—e—i Male
p-+-1 Female-

. 3.0 1
n
0 4
o
=]
2 .
s 2.0
[

1.0 A

Month

 Ee GRRESEAEEEZERANKEATBG
Fig- 6 Monthly changes of fatriess of. skipjack tuna by sex

. collected from the Eastern Waters of Taiwan.



OREWERE RS &

_EE%%Q%%Eﬁ&ZE%Z_’E7%%ﬁ%2%ﬁ§ﬁﬁ§2W%'ﬁﬁﬁﬁ’ﬁﬁ
REWESBEE15 DL 8855 RALUEARZEEH1.5 » BEY
’ﬁﬁﬁEEW-ﬁOQQZ&ﬁ’ﬁ%ﬁ&ﬁ§20e452@’E%ﬂﬁm%woﬁﬁZ%
ROBHEE » 6025 L L2 RIBME RS AR 1.5~ 2.0 21 » I R R R R A ; R
RIS R BAGR » BLbt RAEL » L 7ERS B 45A R LLL » HAEW IR 1.5 Ll | » 50

ESRGHU SR

— 60 AT ERIEHERNEE3 — 4.5 21 » BERS R B 2 i At R BLAR 6

-
» Female -
4.0+ N=317
0
w -
g
£ 3.04
3
::‘ -
2.04 e =
> ‘;i R TR
| - i et )
1.0-
7171 L B S | | 2mmn | LI A RECE R smmaw |
‘60 75 100 Cm
Fork length
9 ,
Male
4.0d - N=261
AN ’
© 3.04
=]
g
o -
= -
2.0 e i
Satt ey
1.0
ﬂ - k] 1] ] | ] L | § ) | E | ] ] L} ] .I
50 75 100 Cm
~FOrk 1length
U7 IRRE M HE R 2 AT WA BAAS B IR
Fig. 7 Relationship between fatness and fork length of

skipjack tuna by sex.



EHERRE
PEERERBRZ WK

BERH~ 18 (1972) ZH%» T2 G. 1.MEE 1.0 LIFEIEMBARE > 1.0 - 2.0 2H%E
mmxéma@&’zourimﬁaﬁma@a o ek f > A FEIR B BLAE K2 BR 4R 20 8 BT R
I#ﬁr»%%ZﬂﬁEﬁﬁﬁﬁZ@kﬁ@MZﬁ% g BRACHLAE fEEREZ
BREATMRNZES » BREALRIE K&%ﬁ%mﬁ% o & BN RINREAG. . fE2.0 Z Y
ﬁhﬁ'uwjﬂﬁ%ﬁéﬁﬂﬁﬁﬁ xwﬁaéﬁm%@& » il e A BIR » HIFS IR

BRI LR RTA Eﬁ%Zﬁ%EﬁﬁﬁKﬁﬁ%ZH% R » HERZ R BLERR
GHREEZMETRE '

Eu

.| Female
300+

N=317

200

Gonad welight

100 Cm
.. Fork length

200 Male
i N=261

Gonad weight

L]
50 75 100 Cm
Fork 1lenght

s TEB R B > A Pl IR B SRS R 2 B (R
Fig. 8 Relationship between gonad weight and fork length
of skipjack tuna by sex.

41



42

CERBRERCG.1. )2 AZIEL -

BB IR BRZFEHG.I. EANBLEVEY » G.1. HLES EfﬁE f;ﬁﬁp.z’. *»9 8
TREL6 10 AMEZETRR1.47 11508 F12 ATRERER @E0.501 ~ 2
ARKFEG » REER0.6 ~ 0.7 » B3 AKEAZE 1.8 » SERBHER > 4 ABBENE 2.8 »
5H4.3°6~7 ABR5.0 BERR » THAM R IPsr4 REIEZRBM B » 5 B
HEFALHEREIGAAEI > 6 — 8 ARMAZAMRY > T 9 ABBEEXRY ; BAZF5G
I EBE 9OBTUR » HG.1.EL 8 ANRE » ARBLEHRER L » REER > ERERHE .
RIEE 1 8 ARE » 13k 5 AT EZMER » BERZG. 1. BEMS3.7 » HlRE » L&D

R RAER o
G.1.-
4 —-—! Male
8.0 t-+-4 Female
T
X 6.0 T T
1] 1
el } 1 :
'i b : //I‘_,--_?
147 1t
k=l 1 !
‘é’ 4.04 T ,,'f HE
[&] :’/ : /
5 b |
2.0 [ ! -
% /]
- B -
A —'{| N
L -

Month

[ 9 IEMEHEHE Bl > A4 FE RIS B B (L
Fig. 9 Monthly changes of gonad index of skipjack tuna by

sex collected from the Eastern Waters of Taiwan.

(5)4: PERR G BREREB R N4R
'mﬁm¢ﬁﬁ’ﬁﬁmmﬁﬁzzz&mm,x04.@wﬁéﬂzozémﬁmm@&
P MERECORFLEZ MR » HG. 1. EAEE 1.0 UTZEMBREBIER - 1S > 88
HRNZHERER » HG. 1. EEBABRAZG.]. EANSERD » A2 LR TE LHER
BB 5 2 B WA A O BRAR o
NEWRAFHG. 1. EABL: ,
HERE RERRFIFH G- 1. ARG » 5908 11a ~ 116 TR BRZEEAR 40
B AEAZG1. B8 10 ABKR 2.0 U0 » RBEABL 1.0/ » REABEEEZ G.
L8 XERERBBAREEZIER ; 41 — 45 RSB > 11— 3 BG.1. @R 1.04 5 10 ~
4ANR1.0-2.05A8G.1. BERIEES.0 » MELTHA 41 — 45 A2 R » HARE AT



- 'Feméle

.61 N=317

vGonad4index_

G.

GonadAindeX‘_

-
12+
- .
8+ .
- % e .' - .
L . N, ¢ -
: ' o Cet S e - . v
. : : - .-.’ AR S ieen L0
4- ’ . e Ln,c . -‘" '!,"" ‘ate e
". -~ - . - . o=
- . ® e .~ . * -
; TR A 7, i
g tlep P, Meoe Qe e . -
oy L. i Sk I )
L T ¥ | B ' L] ] | L L 4 |

Fork length

I.: 3
8-   Male

L

 N=261

: . .
. ‘.
- o’ -
. ..
- [ ]
4" . s. - L4 -
: - ® hd - °
o ‘- - . ., .
Be T ece el T . .
MICEYY -
2 - "l -
N . .

'
100 Cm

Fork length

. & 10 Eﬂﬁﬁﬂﬁﬂkﬁ?ﬁﬁ?ﬁmﬁﬁﬁﬁﬁa
. Fig. 10 Relatlonshxp betweent gqnad index and fork Iength of

sklp]ack tuna by sex.

43



44

© *S9SSB|D 9ZIS %n euny yoel[diys ojewej jo xspul peuold .uo sadueyo bﬁ:oiﬁm: 31

A w8 B B R A 8 7 BT

eIl &

J a 0 v r v d a 0 v r v J a o] v
L L 1 A i 1 1 A 1 i i 1 1 | A 1 L 3 1
. | - . fo-
\\\ . —0—q . L
*—o ' 0 *
w208 - 9L wd G - il wd 0L ~' 99 Y -
, , 4
/ ) P ° |
. . .
/ v | . bo
. ® . ) o . \ !
[ ) . .
\1 /\ . \ . \ & ol
.IO
wo - . |\. wd - 9g ° wo gg - 1§ B
g9 - 19 . . 09 - 9 \ p\ |
L3 e g O . S,
P / : .
\I‘ ) / \
/ | |
{ ] . |
. /\ -0 °
wo 0§ - 9% v o wo G = L wo 0% > 5

N

X9puT prUOYH



45

-sosse|o ozis Aq ®uni oeldiys s[ew jo xspul peuod jo safueyo Aqyiuow qrT 814

VEMEHFEHAUTE IR THITHE It @

/\/. Lo
— . \ X
wo 08 - 94 wo 6L - ) . WO L - 99 -
: e \/\/ Lo
| < / . -
: [ ]
wd g9 - L9 e w2 09 - 9§ -
[J
Vane <\ !
[ 3 . -
[
./\ i
/ . .-
L ]
L
“wo Qg - 9% wo gk ~ L¥ wd 0% >

X9pul DPERUODH



46

EFI RS s To&£5 BEDHMBEDIN; 46— 50 , 51 — 5524 2 (AMEME T A » Gl.
fEAZR LK LR > £ G 1. (B 4 ABEIEHE 2.0 » HILTTHR 46 — 55 AN Z HAE
4 B RENEESZ R BESEEYNS5 —78; 56 —60A52G.1. HE1.0LUTFTRAL2
—2H510 ~11 ~3 BAR1.0—-2.0 2 EBREABAN2.0» £HB8 ARZG.1. EE
8.6 ABMEMB MR HEIBKE 5 AHBEN 6 — 8 ABEEY; 61— 65 25
2G.1. HARNEML, F AL —RIAH > B—B5 AH RA 11 — 2 ARERBEER
h ETHBI 61 — 65 AD 2 HRTHE EEINEELY ; 66 — 70 A82G. 1. B{LHMHAKA
BB s MASEEMN B9 A 3—B2 B HANEENELEI AR 2A ; BEETLA
CALE HRZG. 1. EEEEIRAEE - HAZEEIRO RS 41 -5 ARZG. 1. E
10 AR 2.0 b EIRAEE » HREALRRH > 46 — 50 AHZG.1. HES — 1081
BB » HEEREEL 7 BB » 51— 55 ~ 56 — 60 ~ 61 — 65 A=@K EZG. 1.
fEA IR LE A B » Heh 51 — 55 ~ 56 — 60 AFZHRALDH BEE » —75 § » BH—
S A BoBRAHEZIEENY; 66 — 70 A52G. 1. - %E2 ~ 4 ARERAM £5 A
EIEBAMAEER ; 71 — 80 AR ZG.1. EESAEBNWEEERAY > 2 AUABRS » B
EERE4- 5 ASAES - FANMEZ R THATEZ ERBR/ I EEBOAS » £EY
T4 — 98 HEWHES — 8 B » BLHREM ~ 48 (1971) ~ OKEAHA® (1967) ZHEB &3
HE YA o '

a=fis Y s AN

AERELBE 621 B2 BA > HpE R 339 B~ R 277 B AR KURER S B

© 55.0% o ERELL1.22 ¢ 1 o (] 12 R AGBMLEN - iliFRER 3 - 98 » BHAGER

N HERETE A5 — 55 %20 10— 12 AEHERE » AHE 12~ 1A ' HEZFE T4 %L E > Bl
ANAMGRERARERSE 12 » | AZELHERHEE > AM%ALFEEMNE2 » T o
BREAREA  HEBEHERS ; BETE> AMUIN » HERIELEERL @ 1 - 8BRS
2 WA 0 I 13 ~ 3R B E/ANR 30 25 0 31 — 40 ~ 41 — 50 R4 » M HIHER fE62

%

80 4 Female

\

/\
L
>

o
<
1

Sex ration
]
1
|
1
1
1
'
|
1
!
1
i
1
1
1
1
1
'
1
I
1]
1
'
I
1

/l/
)
|
|
]
;>
1
*
1
1
]
]
t
!
1
1
!

20 A

1985 1986
Month

B 12 B2 thk AL

Fig. 12 Monthly changes of sex ration of skipjack tuna colleced

from the Eastern Waters of Taiwan.



&2 EEZANGEHBREREE
Table 2 Test of the hypothesis that sex ration of
skipjack tuna by months did not vary

significantly from 1 : 1.
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sex ration
Month Female/(Female Chi-square
" Total Female Male + Male) x 100%
Aug. 1985 22 11 11 50.0 0.05
~ Sep. 59 - 31 28 52.5 0.07
Oct. 47 29 18 61.7 2.3
Nov. 37 20 17 54.1 0.1
Dec. 39 29 10 74.4 8.31%*.
Jan. 1986 40 25 15 62.5 2.03
Feb. 55 41 14 74.5 12.29**
Mar. 47 - 26 21 55.3 0.34
Apr. 60 28 32 4637 0.15
‘May. 67 35 32 52.2 0.06
Jun. 71 32 39 45.1 0.51
Jul. 72 32 40 44.4 0.68
** . P < 0.01
% -
80 Femalg

Fig. 13 The sex ration by fork length_'of skipjack tuna
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Table 3 Test of the hypothesis that sex ration

of skipjack tuna by size classes did not

vary significantly from 1 : 1.

Size classes Number of fish examined Sex ration '
(cm) Female/(Female Chi-square
Total Female Male + Male) x 100%
<30 3 2 1 66.7 0
31 - 40 16 10 6 62.5 0.56
41 - 50 219 144 75 65.8 21.11%*
51 - 60 209 96 113 45.9 1.22
61 - 70 126 66 60 52.4. 0.20
71 - 80 25 7 18 28.0 : 4.00**

> 80 .5 0 5 0 3.2

* i p <005 ** :p < 0.01
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