creative
common

C O M O N § E E D
& X EAI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= F R0l 86tH HFSA
o Ol MHZE= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok §LICh

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. Adt= 0 &

o 7lot=, 0l M= MOISOILEBHES B2, 0l H&E=0 HE= 0
S Tt LIEHLHO10F S LICH
o HEZXNZRH EE2 oltE O 0leiet 2AE=2 HEBX E&LICHL

AEAH OHE olSXAt2 Heles 212 WS0ll 26t g&

712 (Legal Code)E Ololiotl| & £

olx2 0S5t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

o] 3
3
1
A
A}
3
1
9]
T
=)

FL

%.
A
p—‘?‘—
e
u
i
c:;:o
<_]_
_,7
j:q
T‘%}
)
\
:;::K
j
t;
n
:
(0)
J{|
u
S

2
0
154
2
4

@
P
Kn
u



o] B A A} 8 9 = B
FAREHF 71030, Katsuwonus

pelamis (153, §o&)9
AF TG AF 3

Collection @ pknu



24 274

20154

A T
¥t

T
S8

o

N %0 </
il ey (Ne!
=

—_

T I <
B i E
® 0 K ¥
ik ° °
<0 o o
= F F

Collection @ pknu



LISt Of FIGUIES wwrrereerseeressersssseeesssesisss st i
LiSt Of tADIES woeeeeeesreresessessessmsiisisisissseitiss ettt iV
ADSELACE «+erereereeerenesersemmememseestesea et et ssets e ss e sttt es e et se et seenaes v
1 A-]% ............................................................................................................................. 1
2. AUE E HFH o e s 5
21 BEEZ] e A B B R e s 5
2.2 AT A H I Bl SR N, 5
2.3 SR /Rt sl o) i NN W Wt e 6
2.4 AN AR Lo - ST N B TR 9
2.5 von Bertalanffy AJZHA] ceeeee b s 9
3, A} ey T A N Y N B e ... 10
3.1 AR N e TR IR e B 10
3.2 O] A BEA TP G AL crrvverrenssenenssesssssersiis st gt ssbes s 10
3.3 9 A AP B R TR s 18
34 AFTIAI AFA] worevsseerssneisisssssss s 25
3.5 von Bertalanffy A 72} «evreriirei i 25
A, TEFE coooeeeeimioeeeeee e 29
FELELG] ooveerecrrssmsssene s 35
TERFQ] T oo 40
-

Collection @ pknu



Fig.

Fig

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

List of figures

1. Map showing the sampling area of skipjack tuna, Katsuwonus

pelamis, caught by Korean tuna purse seine fishery in the

Western and Central Pacific Ocean, January 2005~ September 2006

. 2. Diagram showing ring radius used for age determination of skipjack

tuna, Katsuwonus pelamis, caught by Korean tuna purse seine

fishery in the Western and Central Pacific-Ocean «::eseeeeseeessseeeeneens 3

3. Length—frequency distributions of skipjack “tuna, Katsuwonus

pelamis, collected in the-Western.and Central Pacific Ocean -+ 13
4.  Monthly = length-frequency ' distributions ‘"of skipjack tuna,

Katsuwonus pelamis, collected in the Western and Central Pacific

. Agreement plot for pair—-wise comparison between replicate annulus

counts for- otolith. of skipjack tuna, Katsuwonus pelamis, for reader

1 and reader /T P PP PP P P PP PP PP PP PE PP PP PRSP PRPPIS: 15

. Relationship between otolith radius and ring radius of skipjack tuna,

Katsuwonus pelamis, collected in the Western and Central Pacific

. Monthly changes in otolith marginal index (MI) of skipjack tuna,

Katsuwonus pelamis, collected in the Western and Central Pacific

. Relationship between otolith radius and fork length of skipjack tuna,

Katsuwonus pelamis, collected in the Western and Central Pacific

_ii_

Collection @ pknu



Fig. 9. Relationship between fork length and total weight of skipjack tuna,

Katsuwonus pelamis, collected in the Western and Central Pacific

Fig. 10. The von Bertalanffy growth curve in fork length of skipjack tuna,

Katsuwonus pelamis, collected in the Western and Central Pacific

Fig. 11. Comparison of the von Bertalanffy growth curve of skipjack tuna,

Katsuwonus pelamis, estimated in this study with those of previous

- i -

Collection @ pknu



Table

Table

Table

Table

Table

List of tables

. Age characteristics used in previous studies for age and growth

Of SkipjaCk tuna’ KatSULUOnUS p@lamis ................................................ 4

. Monthly number of samples and range of fork length and total

weight of skipjack tuna, Katsuwonus pelamis, collected in the

WeStern and Central PaCiﬁC Ocean ..................................................... 12

. Mean ring radius (mm) when each annulus was formed in the

otolith of skipjack tuna, Katsuwonus pelamis, collected in the

Western and Central Pacific OQceamn =«::seseeereereervaseeeteannniiiiii.. 19

. Back-calculated fork length (em) corresponding to the age when

annulus was formed in the otolith of skipjack tuna, Katsuwonus

pelamis, collected in the Western and Central Pacific Ocean 23

. Comparison of the von Beralanffy growth parameters of skipjack

tuna, Katsuwonus pelamis, estimated in this study with those of

preViOUS STUAIES  cereerereereeesresrenseettontiiitettatteatianeieteeaiieittttiettattittinianes 33

_iV_

Collection @ pknu



Age and Growth of the Skipjack Tuna, Katsuwonus pelamis

(Scombridae, Perciformes) in the Western and Central Pacific Ocean

Jeongeun Ku

Department of Marine Biology, Graduate School,

Pukyong National University, Busan 608-737, Korea

Abstract

Age and growth of the skipjack tuna, Katsuwonus pelamis, were conducted
using otolith sampled from Korean tuna purse seine fishery in the Western
and Central Pacific Ocean from January 2005 to September 2006. A total of
312 otolith were used to estimate age of skipjack tuna, which show the
range of 1 to 7 ages. The relationships between otolith ring radius (R) and
fork length (FL) for- female, male and  combined were FL=19.74R+1.50
(r*=054), FL=17.66R+6.35 (°=047) —and FL=1883R+3.36 (1*=0.53),
respectively. The back-calculated fork length of each age (FLycar) were
FL=36.2 cm, Fly=434 cm, FL3=48.3 cm, FL,=52.6 cm, FLs=565 cm,
FL=60.8 cm, and FL;=63.2 cm. The relationships between fork length (FL)
and total weight (TW) for female, male and combined were
TW=0.00001FL*"®  (+*=094), ~ TW=0.00001FL*'®  (’=0.95)  and
TW=0.000009FL**" (r220.95), respectively. The von Bertalanffy growth

parameters of skipjack tuna estimated in this study were L. =774 cm, K=

0.176/year and t,= -2.569 years.
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7o (Katsuwonus — pelamis)= &1 (Perciformes) 1% o]}
(Scombridae)ell %3t= olFo= doiel 2o sfidded E=3th (Anon,
1963). & 922 TFo] 2 FAANES Wi, v FES WA uigd
4~6719] A2 A Alzmrt A= Aol E-olt Jtudols tEA ] F
oA TR Yees &I
A F2 AAEEY, gl FHAAEES st HY 55 v zkA] FE Ao
gdn. A% ol 4gko] 19 WYy} o] FojA| a1, oAl 3l < of A
= FE BFFH ke X Aol o]FojAE ASE dHA U
(Collette and” Nauen, 1983).-18]aL F& o] ofx 3} s]ad FHol A
o|FFS i, o F, AR LA F = Aol (NFRDI, 2008).
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Table 1. Age characteristics used in previous studies for age and

growth of skipjack tuna, Katsuwonus pelamis

Age FL range of
Area o References
characteristics ~ Agel (cm)
Western Pacific Vertebra 27~34 Aikawa (1937)
Western Pacific Vertebra 27~37 Aikawa and Kato (1938)
Western Pacific Vertebra 37 Yokoto et al. (1961)
North Carolina :

(Atlantio Dorsal spine 40.6 Batts (1972)
Western Pacific Vertebra 27~47 Chi and Yang (1973)
Western Pacific Vertebra 27~37 Marcile ‘and Stequert (1976)
Central Pacific Otolith 44 Uchiyama and Strusaker (1981)
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Fig. 1. Map showing the sampling area of skipjack tuna, Katsuwonus
Pelamis, caught by Korean tuna purse seine fishery in the
Western and Central- Pacific Ocean, January 2005~September

2006.

Collection @ pknu



Fig. 2. Diagram showing ring radius used for age determination of

skipjack tuna, Katsuwonus pelamis, caught by Korean tuna

purse seine fishery in the Western and Central Pacific Ocean.
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Table 2. Monthly number of samples and range of fork length and
total weight of skipjack tuna, Katsuwonus pelamis, collected

in the Western and Central Pacific Ocean

Number of Range of Mean FL Range of Mean TW

Month
sample FL (cm) (cm) ™™ (kg) kg
1 42 34.0~72.5 54.7 0.7~8.5 4.3
2 32 42.2~72.8 54.1 1.6~8.8 3.9
3 48 39.0~67.8 49.1 1.2~6.8 2.6
4 43 40.3~66.2 53.2 1.5~6.7 3.7
5 22 42.5~64.0 55.0 1.6~6.7 3.9
6 20 44.3~61.0 bl 9 2.1~5.8 34
7 21 44.5~63.7 54.1 1.7~5.7 3.6
8 28 43.3~65.8 54.4 2.4~6.4 3.8
9 41 44.0~69.0 55.1 1.957 4 4.0
10 7 45.3~59.8 52.1 1.8~5.3 34
11 8 44.2~59.2 50.8 1.8~4.4 2.9
Total 312 34.0~72.8 53.2 0.7~8.8 3.6

~ 12 -
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Fig. 3. Length-frequency distributions of skipjack tuna, Katsuwonus

pelamis, collected in the Western and Central Pacific Ocean.
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Fig. 4. Monthly length-frequency distributions of skipjack tuna,
Katsuwonus pelamis, collected in the Western and Central

Pacific Ocean.
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Reader 2

Reader 1

Fig. 5. Agreement plot for pair-wise comparison between replicate
annulus counts for otolith of skipjack tuna, Katsuwonus pelamis,

for reader 1 and reader 2.
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Fig. 6. Relationship between otolith radius and ring radius of skipjack
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Fig. 7. Monthly changes in otolith marginal index (MI) of skipjack
tuna, Katsuwonus pelamis, collected in the Western and

Central Pacific Ocean.
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3.3 AR AT A%

k

ZE mE A9 WolA TA Abeliem, 312704 Sl 1A 8
WA, 24 5270A, 3A 1167HA, 44 877HA, 541 347HA, 64 1178A, 7

A ARA R 3A7F 7FE 2ttt (Table 3c). A9 $5¥E HA 74

i

rlo

T
=1.75 mm, 7,=2.13 mm, r;=2.38 mm, r,=2.62 mm, r,=2.86 mm, 7,=3.13
mm, r,=3.14 mmeo]a (Table 3a), +HL =175 mm, r,=2.12 mm, r,
=2.39 mm, r,=2.60 mm, r,=2.78 mm, r;=3.00 mm, r,=3.23 mm= YEST}
(Table 3b). & - & AA A h&F BHF-&4L r=1.76 mm, r,=2.12 mm, r,
=2.39 mm, r,=2.63 mm, r;=2.85 mm, r,=3.05 mm, r,=3.18 mmO.E, 3} ojA
FE n 77 AR 2 S-S B oH, olF HA Aadte Ade B
At

Zhekgo] olAdtd R AR FLDe #AANS AT Ay, 43
FL=19.74R+1.50  (*=0.54), <#HL  FL=17.66R+6.35 = (*=0.4DZ
Uehgton, o - 4 A9 @A FL=18.83R+3.36 - (°=0.53) °|
o (Fig. 8). whebA ofMRbA . Ag3tel fAA I8y Ha &4 A
|3t AALE ARE BEAFS 4ALS FlLi=36.2 cmollA FL7=62.5
cm® YERga, FAL FLi=36.2 cmolA] FL;=64.1 cmZ JEGOH,
& - o AAY FHAFAFL FLi=36.2 cm, FL;=434 cm, FL3=48.3 cm,
FL4=52.6 cm, FLs=56.5 cm, FL¢=60.8 cm, FL;=63.2 cmo]it} (Table
4).
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Table 3. Mean ring radius (mm) when each annulus was formed in

the otolith of skipjack tuna, Katsuwonus pelamis, collected

in the Western and Central Pacific Ocean

(a) Female

Estimated No. of

Mean ring radius (mm)

age samples R 1 I I3 Iy Is Te I7
1 6 2.09 1.81
2 28 2.38 1.76 2.15
3 55 2.55 1.74 A% 2.37
4 40 2.78 1.73 2.12 2.38 2.60
5 16 2.95 1.74 2.14 2.41 2.65 2.84
6 4 3.25 1.79 2.21 2.51 2.72 2.96 3.17
7 1 3.22 1.68 2.02 2.35 2.61 2.84 3.01 3.14
Weighted mean 1.75 2.13 2.38 2.62 2.86 3.13 3.14
SD 0.07 0.09 0.10 0.10 0.13 0.07 0.00
(b) Male
Estimated  No. of Mean ring radius (mm)
age samples R I I r3 Iy Is Te I7
1 1 2.16 1.91
2 21 2.35 1.77 2.11
3 49 2.58 1.75 2.15 2.41
4 40 2.78 1.74 2.10 2.39 2.61
5 17 2.89 1.73 2.08 2.37 2.58 2.76
6 5 3.10 1.75 2.10 2.38 2.64 2.85 2.98
7 2 3.32 1.82 2.17 2.38 2.65 2.87 3.07 3.23
Weighted mean 1.75 2.12 2.39 2.60 2.78 3.00 3.23
SD 0.07 0.10 0.10 0.10 0.13 0.13 0.12
— 19 —
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(c) Combined

Estimated  No. of Mean ring radius (mm)
age samples R n Iy Is 4 Is T6 7
1 8 2.08 1.82
2 52 2.36 1.76 2.13
3 116 2.57 1.74 2.14 2.39
4 87 2.78 1.74 2.12 2.39 2.61
5 34 2.93 1.74 2.12 2.39 2.62 2.80
6 11 3.19 1.76 2.15 2.44 2.68 2.90 3.06
7 4 3.28 1.74 2.08 2.35 2.63 2.85 3.03 3.18
Weighted mean 1.76 2.12 2.39 2.63 2.85 3.05 3.18
SD 0.08 0.09 0.10 0.11 0.13 0.13 0.10
— 20 —
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(c) Combined

a0
FL=18.83R + 3.36

0 B* =055
M=312

a0l
50

40 -

30

Fork length (cm)

20

10

a
a 0.5 1 15 2 2.3 3 3.5 4

Ring radius {(mm)

Fig. 8. Relationship between otolith radius and fork length of skipjack
tuna, Katsuwonus pelamis, collected in the Western and

Central Pacific Ocean.
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Table 4. Back-calculated fork length (cm) corresponding to the age

when annulus was formed in the otolith of skipjack tuna,

Katsuwonus pelamis, collected in the Western and Central

Pacific Ocean

(a) Female
Estimated No. of Mean fork length (cm)
age samples  FL; FL, FL3 FL4 FLs FLg FL,
1 6 374
2 28 36.5 43.8
3 55 36.1 43.2 47.9
4 40 36.0 43.3 48.1 52.2
5 16 36.2 43.5 48.6 53.1 56.7
6 4 37.1 45.0 50.5 54.6 59.1 63.1
7 d 34.9 41.4 47.6 52.5 56.7 60.1 62.5
Weighted mean 36.2 43.4 48.2 52.6 57.2 62.3 62.5
SD 0.07 0.09 0.10 0.10 0.13 0.07 0.00
(b) Male
Estimated  No. of Mean fork length (cm)
age samples FL: FL. FLs FL4 FLs FLs FL7
1 1 394
2 21 36.6 43.1
3 49 36.3 43.9 48.6
4 40 36.1 43.0 48.2 524
5 17 35.9 42.6 47.8 51.8 55.2
6 5 36.2 42.9 48.2 53.0 56.9 594
7 2 37.6 44.3 48.1 53.1 574 61.1 64.1
Weighted mean 36.2 43.3 48.4 52.3 55.7 59.9 64.1
SD 0.07 0.10 0.10 0.10 0.13 0.13 0.12
— 23 —

Collection @ pknu



(c) Combined

Estimated No. of

Mean fork length (cm)

age  samples o m, B, R, Fs Fl Fl

1 8 37.6

2 52 365 435

3 116 362 435 483

4 87 s vaA) Idadl Joo1

5 34 361 431 484 526 560

6 11~ 365 439 492 538 57.9 609

7 4 360 425 476 528 569 603 631

Weighted | mean = 362 433 483 526 565  60.8 632
SD 008 009 010 010 . 013 013 0.0
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N

(r*=0.95)% o1, g
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(c) Combined

10
T Tw =0.000009FL3 =
8 T R* =095
o7
e’
) &
=
=
[=h]
2
2 3
i)
z
1
]
] 10 20 30 40 =] =11 70 o

Fork length (cm)

Fig. 9. Relationship between fork length and total weight of skipjack
tuna, Katsuwonus pelamis, collected in the Western and

Central Pacific Ocean.
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(a) By sex

al

Fork length (cm)

10

0o

a0

30 -

20

1]

Female
L=73.63(1-exp(-(0,22(t+2.11))))

an + hale

L=86.01(1-exp(-(0.13(t+3.4170)

(b) Combined

0

a0

a0

a0

30

Fork length {cm)

20

10

Fig. 10.

I ._.—-’._-.—.
./. L=77. 43( L-exp(- (0. 18(4+2.57))))
0 1 2 3 4 5 & 7 g
Age (year)
The von Bertalanffy growth curve in fork length of skipjack

tuna, Katsuwonus pelamis, collected in the Western and

Central Pacific Ocean.
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4, 7F

2 dAFNAeE SAFHESG FH99 Ztadold tigd A" A4S
T A o] S AbESte] Bt olddl FE Jingole] AF
I} Aol #H3 AFNME= AFFHE vlE (Shabotiniets, 1968), 23
= (Aikawa, 1937; Aikawa and Kato, 1938; Yokota et al. 1961;
Shomura, 1966; Shabotiniets, 1968; Chi and Yang, 1973; Marcile and
Stequert, 1976a), &A= v (Shabotiniets, 1968; Batts, 1972; Chur
and Zharov, 1983; Sosa-Nishizaki et al., 1989), ©¢]4] (Uchiyama and
Strusaker, 1981) S©°] AF&FATE Shabotiniets (1968)2 7}cio] 2
AHEFAE Hls, FFE, SA=YHUE AR AFE TR,
Hs& Ao Qs A3 Ad8S A=t ool Ja, AF=74

2

goe] d@io] Hit golstthaL st Aol AHFE3 S A =1

l

ol

A

(r

o] 9SS ALgdle] B4k A3 3A|= 40~45 cm, 44|+= 40~60 cmzk
3 RIast¥th  Igla Aikawa  (1937), Aikawa and - Kato (1938),

Yokota et al. (196D ABFAZ HFZL ALs9 =0, Aikawa and
Kato (1938)& 1A|7} 27~37 -cm, 4A|7} 55~64 cm, —1¥]3 Yokota et
al. (1961)& 147} 37 cm, 5Al= 85 cmgtx RIEYGTh a2y vlsx

52, ALY wRS Agstel kol AY Y BE A
T 59 Batts (1972 94 M= HETNE WAY #Fo| BE
97 g, SA-HEe] Bhe o aPe UYL W nrp &8
Bmo] golstth Stk oA Y o shH ARYAL o] g3ke] ATk
oo AP el B AT FAAYA, W5, AFF, FA=YY
P Aye BEFET oeigol Y AOE Busc], B ATAE
)N e AP AR AHgIHAT
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A oM &R W
APS FPSAT dadH S AHgste &
0.3 mm, 0.5 mm A8 HdHAS TEo &
0.3 mmé AHAANAE o]He] BF E4EHo FE& #HII] FEAL
o, 0.5 mme| dHL FAZ UF FAY &8 #5o] ISy vk o
P o] 9= 800 FH719 AnbA| AREAl oA o] EHo]l YR AA &&
7] oAE R, 2,4009] AvkA= o]Ao] Ant
st && BESZIZF S o#d. I#HA 800 drtAlE 353 A=
At Awigk + 12009 ArHAIR 103 AL 3Hste] Anpstar
2,4008] AriAIS ARGEt] 203 A= AnpsidS W AT G o] 4
o] &4o] 7t Ao, &8 4AASE 5 AATh

AHA ¢ MD= tF& ©f
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Welsh Fo WsE UenlA 2ot e 9 dwHos sjrky
At dr) (M) sdelAE 54 A FHEA AF Areto] sl
ot gy o) HE F2 BEE 1 Aolo] AhshE A0 UelA

al

A=t (Collette and Nauen, 1983; Matsumoto et al., 1984), o]zt 4t

& 543 #do] e Aog HRAY BHE JtgEgolo Aoje mITL
| 24C o]/e 3sdolA Ho] W= (Ueyanagi, 1969), =&l <ol A
Hold 45 AHebr|3ke] golxthal skt (Shomura, 1994). webA] 7}
tgole] Aete AA Fu FAo] T8I FFE HA= AR A
FEY. =3, FEEHEY 15° N~20° S sigolAE= 10€0lA 39 Apold
2o HojEo] AFekS 3}m (Naganuma, 1979), 60 cm ol He & A
o]E2 15° N&| o] HoA At&hE gtha sttt (Shomura, 1994). 18]
Matsumoto et al. (1984)2 3feto] siHqe] 7ithgol= 49 oA 54

o
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Z, 283 78 ZolA 84 = Aojol]l 1ol H4 2We ARgT A 8]
ow, Hunter et al. (1986)> '‘dEfBfolr= 11dolA 12€  Apold
118 miet Abgto] dojupar, AHA7IRE F¢F WA o g Akgho] dojd T}
do] Avka gt olF % JithEolE a9 A He we 4AHEr)vE o

off

2t} Fujino et al. (198Dell &J&tH, 7ihgol= A=SFAdA HIXEH,
g sigog GAEHEA 19 Aol FAHJATE ok U=, o
A, AFEHBEY, S5 HEd). " B AFAGAAE F e Al
o] EAY ThsAdo]l dom, oo tiE HEd FHES MAe FAE
A 24 55 T ATEA A77F FAHo ok & Ze|th

B AFA FAHE A=E A2 14 36.22 cm, 24| 43.38 cm, 34|

48.32 cm, 4A] 52.54 cm, 54 56.53 ‘em, 64 60.77 cm, 7A 63.18 cm
91, von Bertalanffy A% w7l s o2 HWAA (L) 774 cm,
ARAA T (K 0.18/year, A|Zo] 04 W] o] A (¢)2 -2.57years
o]}, Batts (1972)& 5587WA19] SA=gr] TGS ALgste AFE A
Aol 1Al 40.6.cm, 24 49.3 cm, 34 56.9 cm, 44| 63.8 cmetal 3t O,
von Bertalnffye]. ol&& HAA (L,.) 796 cm, BEAT K&
0.20/year2 FA 3}tk Chi-and Yang (1973)& HFZ S AL&3le] 1A=
27~47 cm, 2A&= 47~62 cm, 3AIE 62~73 cm, 4Al= 73~81 cm, 54l 81
cm o] o]kl stlom, o] &2 HUAF (L.)+= 103.6 cm, &A= (K
= 0.30/year2 A3} t}. Uchiyama and Strusaker (1981)+= 51 749
o] & AREste 1Al& 44 cm, 24l 68 cm, 3Al= 83 cm, 44l 91 cm
gtal e, o4 HUAA (L.)e 1020 cm, AZAT K+
0.55/year= F783tAth (Table 5).
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N

ol HA AFAFNA #AZH HYAF S SAoIA o Toll A
< TAI7HA] #SH A

ol AFAFNES Awrw (Table 5 2 Fig.11), Uchiyama and
Strusaker (198D o4& o] &8t EAA=H, AHEE AZHEHA7T
3.7~80.3 cme.2 Yoy, AMErt 51 JNAE A|gHAo|ty. 18|31 Batts
(1972)= 538 7fAl¢] FA=2r|&, Chi and Yang (1973) 539 7HA
o] HFZE o]R3te AHAES FAHEPew, Chi and Yang (1973)3
Batts (1972) A 25 cm o]ste] 4 WAZE &4 AFEEHA 3t

Loroy (20000 HAPLFARES AHEste] 7lddolo] HAE Aol

AR, ARES T s AsAZTIER]D 31~60 cmé| 57
Mol A2FAANES o] &3te] EAES it Leory (200009 <3 AAA
F (KE 2378lyearo 24 E AFoA FAHHA 0.176/yearet= & X}o]
£ B, ol Zel= Leory (200002 A A AATES o] &3+
7l MEQ AeE ARHG

B AFdAE olde o]kt JtngEole AR 4Fe E45AL

ol
r—{n:

Ll
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Table 5. Comparison of the von Bertalanffy growth parameters of
skipjack tuna, Katsuwonus pelamis, estimated in this study

with those of previous studies

Reference Parameter Method Range of = Number
£ Le- o FL (cm)  of sample
Dorsal
Batts (1972) 0195 796  -4.329 263-757 558
spine

Chi and yang (1973) 0302 103.6  -0.016 Vertebae  27.0-65.0 939

Uchiyama and
0.55 102 -0.02 Otoliths 3.7-80.3 51

Strusaker (1981)

Tagging
Loroy (2000) 2.373 6217 0.04 30.0-61.0 57
data
This study 0.176 774 -2.569 Otolith 34.0-72.8 312
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Fig. 11. Comparison of the von Bertalanffy growth curve of skipjack
tuna, Katsuwonus pelamis, estimated in this < study with

those of previous studies.
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