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Fig. 1 Sampling location of the yellowfin tuna around
the subsurface SFADs (@) in the waters east of Taiwan.
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Fig.2 The frequency distribution of yellowfin tuna fork
lengths in the surface SFADs in the waters east of
Taiwan.



Table 1 Compositions of juvenile yellowfin tuna diets and dietary indexes of prey items, including abundance
percentage (%N), weight percentage (%W), frequency of occurrence (%F), index of relative abundance (%IRl), and IRI
percentage (% IRI) (as determined from all 331 samples)

prey species %N %W %F IRI % IRI
zooplankton
Amphipoda 20.73 1.10 12.2 266.20 20.12
Heteropoda 0.40 0.03 1.00 0.43 0.01
Thaliacae 1.10 0.39 1.50 2.25 0.17
Polychaetes 0.07 0.01 0.10 0.01 0.01
unidentified zooplankton 2.70 0.12 5.00 14.10 1.07
Crustacea
Faughnia spp. 8.57 5.17 9.80 134.95 10.20
Scyllaridae 1.60 3.00 2.70 12.42 0.94
Janicella sp. 0.44 0.06 0.13 0.07 0.01
crab larvae 2.70 0.10 2.60 7.28 0.55
shrimps 5.28 1.54 6.60 45.08 3.40
unidentified 6.18 1.06 4.40 31.48 2.38
Mollusca
Sthenoteuthis oualaniensis 12.30 8.29 2.80 57.65 4.34
Sthenoteuthis sp. 2.70 0.88 3.10 11.16 0.85
Octopus spp. 0.30 0.13 0.30 0.11 0.01
Argonaut sp. 0.13 0.45 0.30 0.08 0.01
unidentified squids 2.20 2.18 8.60 37.67 2.85
fishes
Bregmaceros japonicus 0.16 0.13 0.13 0.03 0.01
Exocoetidae 0.13 0.29 0.30 0.13 0.01
Canthigaster sp. 0.01 0.01 1.20 0.02 0.00
Thyrsitoides marleyi 0.75 1.42 0.80 1.74 0.13
Thyrsitoides spp. 0.07 0.06 0.13 0.02 0.00
Gonorynchus abbreviatus 8.94 3.38 2.80 34.55 2.61
Decapterus maruadsi 0.50 0.10 0.40 0.24 0.18
Decapterus macarellus 6.00 23.17 6.80 198.08 14.97
Decapterus sp. 0.62 3.05 0.30 1.10 0.08
Auxis rochei 1.12 21.91 2.20 50.67 3.83
AUXIs sp. 0.07 0.12 0.30 0.05 0.01
Chaetodon spp. 1.30 0.09 2.40 3.20 0.24
Gargariscus sp. 0.13 0.05 0.30 0.05 0.01
Synodontidae 0.30 0.06 0.14 0.04 0.01
Canthigaster sp. 0.13 0.05 0.30 0.05 0.01
Trichiurus japonicus 0.31 2.00 0.51 1.29 0.10
Chanos chanos 0.07 0.05 0.14 0.02 0.00

Mene maculata 0.30 0.05 0.50 0.15 0.01
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Table 1 Continued

prey species %N %W %F IRI % IRI
fishes
Cubiceps sp. 0.07 0.05 0.15 0.01 0.00
Diodon holocanthus 0.07 0.01 0.15 0.01 0.00
Brama sp. 0.56 0.40 1.01 0.96 0.07
Ostraciidae 0.07 0.01 0.15 0.01 0.00
Dactyloptena sp. 0.07 0.02 0.15 0.01 0.00
Apogon ellioti 0.12 0.05 0.15 0.02 0.00
Synagrops philippinensis 0.20 0.31 0.15 0.07 0.00
Evistias sp. 0.07 0.03 0.15 0.01 0.00
Drepane punctata 0.07 0.02 0.15 0.01 0.00
Abalistes stellaris 0.50 0.90 0.40 0.56 0.01
unidentified fishes 9.89 17.70 16.58 407.82 30.83
100 ¢ 31 ~ 40 cm FL {EPIg8 R 80E (%MN) DU
90 r $ (39.82%) frn 0 KBRS (10.19%) ;5 41 ~
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s 50 | BS54 (16.68%) & > 60 cm FL HIILLARIE 8 5t
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Fig. 3 Grouped frequency of the stomach content
weight indices (SCWI) of yellowfin tuna.
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EE 93.51% (Table 3) -
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Table 2 Stomach content analysis results for each size class of juvenile yellowfin tuna

stomach contents

size class FL (cm) . repletion-g/kg
n % with prey -
Mean +S5.D Median
| 31-40 46 45.7 11.76 16.27 11.03
Il 41-50 390 64.3 9.31 12.54 4.50
1 51-60 65 87.9 6.10 6.87 3.93
Vi >60 4 50.0 0.77 0.30 0.77

Table 3 Comparison of the 19 prey groups in the diets of juvenile yellowfin tuna, measured in terms of (%MN) and

(%MW) by size class

. FL (cm)
orey items class size 31-40 41-50 51-60 >60
%MN %MW %MN %MW %MN %MW  %MN %MW

zooplankton

Amphipoda 39.82 7.14 18.88 0.93 5.56 0.09

other zooplankton 0.48 0.03 1.83 0.47

unidentified 7.76 8.47 0.30 0.12 1.11 0.48
Crustacea

Faughnia spp. 10.19 2.71 8.87 5.82 1.11 0.03

Scyllaridae 1.98 3.44

shrimps 15.05 1.55 3.51 1.61 7.77 1.32

crab larvae 8.74 1.81 2.45 0.12

unidentified 1.46 1.22 7.03 0.88 2.22 2.79 6.37 5.96
Mollusca

Sthenoteuthis oualaniens 13.45 9.26 24.45 5.08

Sthenoteuthis spp. 3.28 1.03

other squids 2.45 0.12

unidentified squids 5.30 5.22 2.14 1.55 3.33 0.21
fishes

Gonorynchus abbreviatus 1.94 2.92 9.55 3.34 16.68 5.59

Decapterus macarellus 3.88 50.76 4.43 16.67 27.78 82.37 66.87 93.51

Decapterus sp. 0.97 11.08 0.61 2.45

Auxis rochei 1.37 25.18

Chaetodontidae 0.23 2.26 2.22 0.34

other fishes 2.45 2.98 8.18 5.17 4.44 0.38 26.76 0.53

unidentified fishes 1.96 4.12 9.46 19.58 3.33 1.32

=~ BPRLZ FHEITE b

IS AR T L - BRI
RARIEE L (%MN) DIFfik (19.08%) #%
o RBBEEL A (18.05%) ¢ B Z DL i i 48
(15.04%) i ~ ZOREIME (11.80%) : FAZELUMER

Pea o U e (36.93%) ~ X By Ui M 2E
(11.93%) + ZFHDUmMEE (38.50%) ff ~ Ky
A (18.38%)  FE V- EI 4l R E & 57 Ik
(%MW) » F 2Ry DU AGAR A Pk £ e 5
(35.80%) ~ K By B BG40 fL (11.15%) ~ ARIH 2
(8.05%) ; EIZELITEME (40.49%) Hufm ~ ZRyAEIE]
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Table 4 The Morisita’s original index of dietary overlap for each size class of juvenile yellowfin tuna

FL (cm)
class
31-40 41-50 51-60 >60

overlap of prey taxa in terms of %MN and %N
| 0.66* 0.27 0.09
Il 0.66* 0.61* 0.20
1 0.27 0.60* 0.57
v 0.08 0.32 0.40

overlap of prey taxa in terms of %MW and %W
| 0.46 0.86* 0.81*
Il 0.46 0.35 0.30
1 0.86* 0.35 0.98*
v 0.81* 0.31 0.98*

*Significant overlap (Cnh>0.6); Italicized is (%W and %N)

8 (17.27%) ; KZELIREEIER (46.29%) i ~ K
FyEEfi£(10.69%) » ZZRHICIAEEIE (73.71%) %
o R Ry MG (3.81%) Bl Ui I AH  (3.56%)
(Table 5) - BH/R BB Lo SR LFEZ= AT -
{ERE E RS R M AR 7= B (Kruskal-Wallis test 7=
0.76, p > 0.05) «

G i
b= 4 /—-—»EEIX
N g9
> HEgMH =T H &

NSRS EREE  AIRrEREH
1t FADs Frffif .2 sffg i » 22 B == 532 85% (Ménard
etal., 2000) ; PEEIEERER 14.3% (Potier ef al., 2004) ;
ENEE g ARy 12% (Rohit et al., 2010) « ARFFAEAR
FRE R DAEREEIFTE I - 22H3REy 34.5% « 1EpE
HREERE > "TREA R IEAEHEZEY (Reintjes
and King, 1953) JfF3EifaE ~ ik FRYRTE
(Buckley and Miller,1994) - Potier e al. (2004) 5 -
TEARTF I IS B RS Y - RS
TEER IR » N s aaTE S )R - Rm Uk A
fii (Olson and Boggs, 1986) » SERITHTHE R L BHFLH]
RECIHAL - SEREE AR - T IEAF IR R AR
FHOMFIE - ATREE =22 H R (R Z ARSI 1R
M s AR B R ALRES (Grudinin,

1989) - Borodulina (1982) $5H s=fEfE B KIER
ESIOFORE (FabiEel 3o = Ch=I kS 7)o e -7 N EE s 7/ IR
Y B R ik 2 e EFEE ) (Potier et al,
2004) > HEEAFRARER - g R
W ERAE TR B A B B B4 (Reintjes
and King, 1953; Grudinin, 1989) - AHFE/EH 24
E R B PEE  E RS R R B R IR REEAT R
HEVRIR S | FRSERTARERET (FK, 1999) » BRAEL R -
B I REE B B R SR A - KRR ZE 7R
PR M AR S H Bk L sk i )

R =E
=g e

= REf R B

Maldeniya (1996) tEFTEfElE E A VINTSEIE
et #85U7E 40 cm FL DUF ZEfS R 2R R B
M AY) ~ FESOE ROH SRS/ NRUAE ) S Potier et
al. (2004) {EAERES R EHETESEATAPREE T > BEEAH
3 P R bR i R HH3¢E » Graham et al. (2007)
FE S ERGRLT < 45 om FL R BT
P ~ WSS R L ELERY - BERE Bt E Pk
REJJENG - FLEBEHIEED - AWTFEEEH A
R AERHERK - [RIBR ARk BE e & S E B
BEE AR AIFRBERSN AR ~ BRI ~
SRS ~ fAfRSE o B BB AE -



Table 5 Seasonal changes importance 19 category major prey taxa (%MN and %MW) in the diet of juvenile yellowfin

tuna
season spring summer autumn winter
prey item MN MW MN MW MN MW MN MW
zooplankton
Amphipoda 16.23 1.24 15.04 0.52 1193 0.73 38.50 3.56
Other zooplankton 1.41  0.78 2.06 0.14 1.14  1.16 1.40 0.20
Unidentified zooplankton 245 0.20 0.60 0.18 341  0.72 6.24 2.18
Crustacea
Faughnia spp. 5.15  4.30 16.22  6.85 9.65 3.52 7.35 1.12
Scyllaridae 0.64 0.32 589 5.69 0.25 0.02
shrimps 1.03  3.90 2.65 0.27 1.14  0.02 18.38  2.32
crab larvae 1.93 0.80 0.90 0.05 6.25 0.63 3.95 049
unidentified 2.71 1.09 2.06 0.29 36.93 4.05 3.38  3.04
Mollusca
Sthenoteuthis oualaniens 19.08 10.05 11.80 8.70 2.28 10.69 0.26 1.04
Sthenoteuthis sp. 5.54  3.06
other squids 2.32 1.05 1.47 0.16 1.14  0.28 1.98 0.91
unidentified squids 2.83 1.58 3.24 145 2.84 3.06 1.12  0.85
fishes
Gonorynchus abbreviatus 18.05 11.15 1.18  0.23
Decapterus macarellus 1.42  8.05 11.50 17.27 6.25 46.29 10.50 73.71
Decapterus sp. 236 4.9 0.54 3.82
Auxis rochei 0.26  4.50 4.72 40.49
Chaetodontidae 1.54 0.35 1.77 017 0.80 0.69
other fishes 7.48 11.78 590 9.68 7.38 17.86 3.10  3.97
unidentified fishes 9.93 35.80 10.64 3.67 9.66 10.99 225  2.08

Cooper et al. (2007) #5H} - S RAE S
At S AR B IR T f e » e e
KZHeE (Noakes and Godin, 1988) » [G]FRFIE K
R REEIETSR (Post, 2003) - KL 50 cm FL L4
e B MR R A EY) - I fU R
B HRIEIES (Oplophorus gracilirostris) (Graham
etal., 2007) » B eEEGHFER] > 90 cm FL FEEAR

g6 ok} HI DL 7€ fa (Exoccetids) 1 % B}
(Scombridae) ffE k3 (Potier ef al., 2007) »
SR R AT BB AE T ZEAHRL (Ménard et al,
2000) - AWFFEEAN A RS R R REM L F - 31 ~
40 cm FL EZELISIA4Y) R+ » 7E 50 cm FL D%

Pda iR R V) WIE SR - T
fik5EY) (Table 3) » B Efibfi9ess —20 AR
B JE K A~ [R] 3 3 T 25 - T AEAH 3B EE 2R
(%IRD) {E - F3H ~ WEBSE RBP4
LIRS - AFAAE LR (Table 1) - BH
LSRG PR AR I A v RE Ry B A 4 £ o B RF 30
F EE ZEAER -

=~ WRERRIS RS R SR AR AR

Hunter and Mitchel (1967, 1968) ~ Itano and
Buckley (1987) ~ Fedoryako (1989) ¥JfgH! & &%
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Feeding Habits of the Juvenile Yellowfin Tuna (Thunnus albacares)
Associated with Subsurface Fish Aggregating Devices (SFADs) off
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ABSTRACT

The yellowfin tuna (Thunnus albacares) is one of the major species caught around subsurface fish aggregation
devices (SFADs) in the waters east of Taiwan. However, its biology, particularly its feeding ecology, is poorly
understood. In this study, stomach content analyses were used to examine the diet and feeding habits of 505
specimens of juvenile yellowfin tuna with fork lengths (FL) ranging from 36.5 to 97 cm collected via longline
around SFADs in the waters east of Taiwan. These stomach content analyses indicated that the important prey
species (in terms of %N) of juvenile yellowfin tuna were Amphipoda (20.73%), Sthenoteuthis oualaniens
(12.30%), larval Gonorynchus abbreviates (8.94%), Faughnia spp. (8.57%), Decapterus macarellus (5.96%), and
Auxis rochei (1.12%). In terms of %W, the important prey species were Decapterus macarellus (23.17%), Auxis
rochei (21.91%), Sthenoteuthis oualaniens (8.29%),Faughnia spp. (5.17%), larval Gonorynchus abbreviates
(3.38%), and Amphipoda (1.10%). In terms of the percentage of index of relative abundance (%/RI), the high
values were for unidentified fishes (30.83%), Decapterus macarellus (14.97%), and Amphipoda (20.12%),
followed by Faughnia spp. (10.20%). The diets of juvenile yellowfin tuna with FL of <50 cm consisted primarily
of Amphipoda and Faughnia spp., while the diets of tuna with FL > 50 cm were shifted toward feeding of teleost
fishes such as Gonorynchus abbreviates, Auxis rochei, and Sthenoteuthis oualaniens. Based on the stomach

content analyses, the yellowfin tuna changed their diets at FL of approximately 50 cm.

Key words: yellowfin tuna, Thunnus albacares, subsurface fish aggregating devices (SFADs),

stomach content analysis
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