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‘Study on. the Bi‘ovlpgy of Skipjack Tuna, Katéuwo_nus.

pelamis 'i_n the Eastern Wate‘r: of Taiwan —II

Food and Feeding Habi ts

Chuen-Chi Wu

There were 621 psecimens of skipjack tuna (Katsuwonus pelamis), of which including 339

females, 277 males and 5 sex unidentified were collected at monthly intervals in the fish markets

of Hsing-Kang and Hua-lien from August 1985 to July 1986. These fishes were caught mostly

by poleva‘nd line, drift gill net, trolling line and few caught by tuna long line in the Eastern Waters

of Taiwan. Stomach contents were examined and feeding habits of skipjack tuna was investigated

by quantitative and qualitative analysis. The results are summaried as follow:

1.

7.

“The stomach shape of skipjack tuna is typical | type. The relation between stomach length
and fork length obtained a linear regression relationship. The result is y=0.2086 +0.3262 X,
r=0.8167; ' réspectively where Y is stomach"length, X is fork length and r is the coefficient
correlation. ‘ ‘ '

The empty stomach ration of skipjack tuna in winter and spring were higher than in summer
and autumn. . | »

There were no signiﬁcant difference in the diet between females and males, but the ration of

empty stomach were females higher than males.

' There were no relatidnship' between stomach contents weight index(SCWI) and fork length,

body weight. _ »

Fishes, molluscs and crustaceans are the three mps't impoftant categories of food eaten by
skipjack tuna. The principal crustaceans item was euphausidae, the main molluscs item was
cephalopoda and fishes including’ 15 identified families- 20 species, in which major items
were engraulidae and scombridae. The fegdihg patterns appeared in skipjack tuna is a pis-
civorous fish. o

There Were no significant difference in the diet with sexs énd sizes, but significant difference
with seasons. -

The food prganisms found in-the stomach was mostly Loligo Chinensis and other main food



organisms were euphausidae Auxzs rochei, Spratellozdes graczlzs Engrauhs japonica, Bolistes
sp., anchovy and crab larva., . .

8.  The seasonal occurrence of food organisms in the stomach of skipjack:tuna,E, japonica was
“the most abundant in spring, L.’ chmenszs was the ‘most abundant in summer and autumn,

euphausxdae was the most abundant in winter.
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Table 1 Sample of skipjacl_c tuna collected from the Eastern

Waters of Taiwan.'

Monthe . Sex No. of sample - Range of fork length(cm)
Aug. 1985  Female T 40 - 660
Male 11 . 500 - 705
Sep. . Female 31 o 36.2 - 60.0
Male 28 | 360 - 630
Oct. Female 29 36.5 - 660
Male 18 37.3 - 59.5
Nov. Female 20 -29.5 - 63.0
Male 17 42.5 - 620
Dec. Female 29 - 40.2 - 63.1
Male 10 412 - 60.2
jan. 1986  Female 25 330 - 65.5
Male 5 472 - 667
Feb. Female 41 39.8 - 66.2
Male 14 433 - 846
Mar. Female 26 ., ‘ 42.0 - 72.7
Male 21 40.3 - 759
Apr. Female 28 42.3 - 66.7
Male 32 : 428 - 78.1
May Fémale 23 46.1 - 68.7
Male 27 | 465 - 818
Jun. Female 32 458 - 73
' Male 39 330 - 764
Jul: Female 32 47.5- - 72.6
Male , 40 47.5 - 860
Total = Female . 339 - 290 - 731

Male L2717 360 - 860
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Fig. 1 M.ép showing the sampling locations of skipjack tuna
in this study.
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Table 3 Test of difference in diet between female and male .

of skipjack tuna in each size class.

Frequency of occurrence of food
No. of organisms 2
Size class Sex stomach - X%-test
examined Shrim Crab Cephalopoda Fish Others
<40cn Female 3 10 0 30 575 Ns.
Male 3 0 0 0 3 0
_ Female %! 17 8 12 45 1
H1-50em 4ot 36 13 2 13 26 1 70 NS.
. Female . 46 12 5 14 37 2
51-60cm Male 49 16 5 14 41 0 2.534 N.S.
Female 36 6 1 13 29 1
61-70cm Male 22 4 3 4 19 1 4.012 N.S.
Female 6 1 0 6 0
>70cm Male 19 3 1 6 18 p 0-655 N.S.

N.S. = None significant

%4 E@ZBRAAKERBES N
Table 4, Test of difference in diet of skipjack tuna by

size class.
No. of stomachs Frequency of occurrence of
Size class examined food organisma

(em) Wi ‘
food Empty . Total Shrimp Crab Cephalopoda Fish Others

<40 615 21 1 0 0 6

0

41 - 50 100 131 231 . 3p 10 75 71 2
51 - 60 95 116 211 28 10 28 78 2
61 - 70 58 63 121 10 4 17 48 2
>70 25 7 32 4 1 8 24 1

X? = 10.7051 Different no significance.

2 . .n 16
X rp"

0.05 ) = 26.296

[}
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Table 5 Test of difference in diet of sklpjack

'~ tuna by seasons.

No. of Frequency of occurrence of food
S i : organisms .
. Season stomach
examined Shrim Crab Cephalopoda Fish  Others
' Spring _ _ . ;
' (Jan.-Mar.) 56 11 3 12 46 0
Summer - _
(Aprefuny B 17 4 31 93 3
. Autumn
(Jul._Sep) 82 19 3 26 82 2
Winter
(Oct.-Dec.) 61 28 14 9 31 1

X * = 53.6225** ** Different significance at the 1% level

X} ; 12° 1y | 26.217

001
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Table 6 Check-hst of food items found in the stomachs of skxp;ack

. tuna collected from the Easters of Twaiwan.

Number of Percentage of ' Percentage of

Food :items . . , occurrence - total number
’ ' ‘ organisms (%) (%)
1.Crustacea - - v 131 . 33.3 15.5
(1) Stenopus hispidus . 2 0.1 ) 0.2
' (2) Euphausidae 101 25.3 12.0
(3)Crab larva ) _ - 28 . 7.9 3.3
2 Mollusca ' ’ 150 28.9 17.8
Q) symplectot‘éuthvis oualaniensis ' 2 0.1 - 0.2
@ Loligo chinensis 137 26.1 16.3
(3) Sepia esculenta ‘ ‘ : 5 ‘ ' 1.0 0.6
@) Chlamy nobilis ' ' 6 - 1.7 0.7
3.Fish 7 : : 562 96.9 66.7
(1) Et rumeus terres ' 12 2.4 1.4
(2) Engraulis japonica - 70 6.8 8.3
(3) Spratelloides gracilis - 183 9.2 21.7
(4) Chanos chanos 4. 1.0 0.5
(5)Cy psilurus sp. 19 5.8 2.3
(6) Satyrichthys reiffeli - 2 0.7 0.2
(T) Auxis rochei o 47 9.9 5.6
(8) Abudejduf sp. 1 0.1 0.1
©) Terapon jarbua 1 0.1 0:1
(0) Decapterus russelli ' : . 8 1.4 0.9
(1) Caranx malabaricus 2 0.7 0.2
12 Caranx sp. 1 0.1 0.1
(3 Chorinemus sp. 1 0.1 0.1
{9 Trichiurus lepturus 16 3.8 1.9
. (§Mene maculata . "9 2.4 1.1
(6) Balistes sp. . , - 28 - 6.5 3.3
(") Cantherhines dumerilii 5 0.7 0.6
@8 Lactoria diaphana 4 1.0 0.5
(9 Lagocephalus gloveri ' 1 0.1 0.1
€0 Lagocephalus sp. - 7 2.4 0.8.
@) Anchovy . ‘ 27 1.7 3.2
~ @Unid. fish : s 114 40.0 - 13.5
Total food ‘ 843 156.7 100.0
No. of stomachs examined 621

No. of empty stomachs ' ' 329
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Table 6a Check-list of food items found in the stomachs of
skipjack tuna examined in spring.

Number of Percentage of Percentage fo

Food items occurrence  total number
organisms (%) : (%)

1. Crustacea 14 25.0 7.6
(1) Euphausidae 11 19.6 .0.
(2)Crab larva 3 5.4 .6

2 Mollusca 19 21.4 10.3
() Loligo chinensis 19 21.4 10.3

3. Fish 151 82.2 82.1
(1) Engraulis japonica 50 25.0 27.2
(2) Spratelloides gracilis 49 8.9 26.6
(@) Cypsilurus sp. : 3 5.4 1.6
4)Auxis rochei 1 1.8 0.6
(5)Decapterus russelli 1.8 0.6
(6) Trichiurus lepturus 4 3.6 .2
(7) Anchovy 26 7.1 14'.1.
(8 Unid. fish : 17 : 2_8._6 9.2
Total food 184 128.6 100.0
No. of stomachs examined 142

No. of empty stomachs 86
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Table 6b Check-list of food items found in the stomachs of

skipjack tuna exam ined in summer.

: . Number of Percentage of Percentage fo
Food items occurrence total number

organisms (%) (%)

1. Crustacea 32 22.6 11.5
(1) Euphausidae ‘ 28 18.3 10.1 -
(2 Crab larva . | 4 4.3 1.4

2 Mollusca 54 37.6 19.6
(ULoligo chinensis 49 33.3 17.8
(2) Sepia esculenta , 1 1.1 0.4
(3) Chlamy nobilis 4 3.2 1.4

3.Fish . 190 125.1 68.9
(YEtrumeus terres 4 2.2 1.4
(2)Engraulis japonica 20 5 7.3
(3) Spratelloides gracilis 31 5.4 11.2.
@) Cypsi lurus sp. 12 10.8 .3
(5) Satyrichthys reiffeli 2 2.2 0.8
(6) Auxis rochei ' 39 24.7 14.1
(1) Abudejfduf sp. 1 1.1 0.4
(&) Terapon jarbua 1 1.1 0.4

- . (@) Caranx malabaricus M 1.1 0.4
(0) Caranx sp. 1 1.1 0.4
() Chorinemus sp. 1 1.1 0.4
(? Trichiurus lepturus 8 6.5 2.9
(3Mene maculata | .4 3.2 1..4
49 Balistes sp. o015 16.1 5.4
(159 Lagocephalus gloveri 1 1 1 0.4
(® Lagocephalus sp. - 5.4 1.8
(7 Unid. fish- 44 36.6 15.9
Total food ' 276 185.3 - 100.0
No. of stomachs examined 198

No. of empty stomachs 105
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Table 6c Check-list of food itenisfopnd in the stomachs of
skipjack tuna éxamin_ed in autumn,

: Number of Percentage of Percentage fo -
Food items ‘ : occurrence total number

organisms - (%) (%)

1. Crustacea | - 42 28.1 14.1
(1) Stenopus hi spidus 2 1. 0.7
(2) Euphauidae | - 34 - 23.2 - 11.4
(3)Crab larva - - 6 3.7 2.0

2 Mollusca 67 32.8 22.5
€1) Symplectoteuthis oualaniensis 2 | 2.4 0.7
(2 Loligo chinensis . 60 26.8 20,2
(3) Sepia esculenta _ 4 2.4 1.3

" @)Chlamy nobilis 1 1.2 0.3

3. Fish » 188 104.9 - 63.4 .
(1) Et rumeus térres : 8 6.1 - 2.7
(2) Spratel loides gracilis 102 19.5 +34.3
(3) Chanos chanos 4 3.7 1.3
4)Cypsilurus sp. 3 3.7 1.0
(5)Auzis rochei 6 4.9 2.0
(6YDecapterus russelli 7 3.7 . _2.4_
() Trichiurus lepturus 4 3.7 '" 1.3
(8Mene maculata 2 2.4 ' 0.7
@Balistes sp. 8 6.0 2.7
0 Lactoria diaphana ' 4 3.7 1.3
4D Cantherhines dumerilii 5 2.4 1.7 ..
02 Lagocephalus sp. 1 1.2 0.3
(13 Unid. fish 34 43.9 -1|1.4

. Total food ) o 297 - 165.8°  1100.1
No. of stomachs examined | 153 B

No. of'emptyv stomachs ) 71
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% 60 EﬁE&é%ﬁﬁﬁZﬁﬂﬁﬁi
- Table 6d Check-list of food items found in the stomachs of

~gkipjack tuna éxamined in winter.

Number of Percentage of Percentage of

Food items = ' - occurrence - total number
» ’ u orgamsms (%) . (%)
1. Crustacea . - ' . 43 es.9 50.0
(1) Euphausidae : 28 - . ~ 45.9 32.6
 (@Crab’larva’ o -15 23.0 17.4
2 Mollusca S (I 16.4 11.7
ULoligo chinemsis 9 14.8 10.5
@ Chlamy mobilis 1 1.6 1.2
3.Fish . 33 506 38.3
(1) Spratelloides gracilis 1 1.6 1.2
(2)Cypsi lurus sp. ‘ 1 1.6 1.2
(3) Auxi s rochei 1 1.6 1.2
4) C_atjaﬁ:; m'alababri'cus 1 .1.6 1.2
(5) Mene maculata ' 3‘ 3.3 | 3.5
" (6)Balistes sp.. 5 6.6 5.8
(7)Lagocegha_lus:sp. L 1 1.6 12
(8 Anchovy @ - 1 1.6 1.2
(@ Unid. fish © a9 31.1 22.1
Total food - s 1359 - 100.0
No. of stomaché.examiﬁéd | _128' .
No of empty stomachs . _ ‘ 67 N
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