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WEEHJ] (Coryphaena hippurus) FyZEi o5 B TGO fafd > AR B NSt ER
P - H20124E10 HFE 2013512 H » #HHRERFrdsf iSRSl B N E AR (=375) (AR
X RHiEE 473 ~142cm > fREFEE 1~23ke) - #EITE NSO - SRS EZE M
$8%4 (relative importance index, IRT) B R » DLEFE (Ammodytidae sp.) B IRI255.53 e, » HK
ks R (Cheilopogon sp.) #9231.99 ~ HRHE f&  (Mene maculata) 9 192.70 B 56 & $6 3 A B}
(Ommastrephidae) 7166.76 - HATH R R B AW fE - Erifiis » W JLEEmas
TR SRR T A A SRR R U - LA - R RTRY R R s 22 5 > (HYREH T )
REERXE 60cm DI BAESYHEG RS EEHMEGHEEZLR -

RESESE - SRERT) ~ IHHERILEH BRSO - EEIGE

B 3

YEGEJ] (Coryphaena hippurus) AR % Ry
dolphinfish » 75f# mahi mahi } dorado ; [RIE;B&
Ry R » R XEIRISIE (pue-oo-hdo) - 73%H
£ L EERL (Coryphaenidae) » 2=t FiEHHE — &
AR - e FEE N P £ R - EETZ A A R =K
BN S BT o BEERHRE 46°N ~38°S
Z[H (Norton, 1999) » & "] ZE B A BHBUK L -
{EAEEE th AT BRI /K B AE B |
FEH RE R RV ~ B IZEY T S
(Kojima, 1963) » BRI FIEIMEH /K EHT R
(Oxenford and Hunte, 1999) » Z {1 H NG HERE
0~5m Z/KE (B FEREER 100 m
(Furukawa et al., 2011) °
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YRR » P B4 A RE R ARG HE  (Frank et al,
2005)  #5 SR E B REE I - HRSEAERER
5 ot v 1Y 5 R 2 3% (Ecosystem Approach to
Fisheries, EAF) (Garcia et al., 2003) » FEFRfFEA-RE
AR REAITIRE (140 R E Y B
) RLFEYIRERRE R B HAT AR RERAR R D RE -
T AT R A R R Wi i (e 1 7 =0 A Er g
HEHZHBNEYHE (stomach content analysis,
SCA) (Hyslop, 1980) - [K[[it. » fii & I BRI Y) <
A 2 AF P R B i FE A RE SR AR DI RER Sk ok
F - SEMAHAE R R BRI R Ry S E g 1 - L
BAERI R 2 B AR TR R PRS2
ANKATRERY « b4 - SR EEIYI T S5 HT
ATRE ] AR IBMIN B R (5 5, » R M 12 Ml
MR Atk B AR A FE R (Pedersen, 2000;
Floeter and Temming, 2002; Rindorf, 2003) -

B 5 TR T AR JE AR BRI 92 Massuti and
Morales-Nin (1997) ~ Schwenke and Buckel (2008) ~
Alejo-Plata and Salgado-Ugarte (2011) - ¥fE ik
Ed i EAF5%4 Uchiyama and Kraul (1986) ~ Rivera
and Appeldoorn (2000) ~ Schwenke and Buckel
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Fig. 1 Total landing catch and percentage of dolphinfish in Shinkang fishing port from 2006 to 2015.

(2008) ~ Furukawa et al. (2012) - ZREIA > HA(
HRAREET RS - B 7 SRBE i SE B o e &
ZARETSL - 8 Wuetal (2001) $HATHAEYE K
BLEE (2006) SEITRMERISE > MATF A MER M
(2009) S5 SRR By v i bk AL B J AE A 2 1R SE R EE
BRI TGS -

S RIS ) £ B R DU
MEEIIESE R - (B E BRI a D&
B - Ty AR B I - IR R T
s E ISR BUR - L4 (2006 ~ 2015
) FEE SR IR A f T S MR
Z 36.1 ~57% (Fig. 1) »

FEERE RSV > AWTZE L2 H AR R
T B S8 BTSSR R T AN R S E A i Rk
DB R EREE - DUR IR S P P ok B BR A
BHEVI VIR < Bl - AR rTEEfoR
RS DU RE R T B 2 S B 7 S\ TR
SARIE - DUEREE JESERFOREM A HAR -

FORLEEL /5 ik

—~ BAREREE

ARHZEE 2012 4 10 A% 2013 4 12 ARy
2 AR AR T S e R i FE AT AR T S
RIS AT & SRR T JRERE TR AR (Fig.
2) FRAHERIRITE = 1% - TR R (Bf7:0.1cm)
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Fig. 2
dolphinfish fishery off eastern Taiwan.
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=~ BRI
(—) FERERERCRAF

WA RS SRR T B R/ N B ML B
FEUE AR R A/ VY <59.9 cm~60 ~79.9 cm~
80 ~99.9 cm ~ > 100 cm VU - ERASZRH -5
1k »

(D) EED

FHBAEYEI R Tk (stomach
content weight index, SCWI) (Hyslop,1980) :

Stomach content weight(g)
SCWI = - x 100
body weight(g)

ZH1 > Stomach content weight &' N & YE &
(g) » body weight Fyfa g EH & (g) - SCWI{H 0 i ks
72E o >0 H=<25B/g > >25 H=<4.0 BHHEH -
>4 Akt

(=) EMEDH

FH B —Fl N SR o BT 5 RS S iR i
FARHEY s R o RIBLAIHSEH] FH = e
PEARB AR B —FE A ] REIGE 3R 7= (Hyslop,
1980) -

1. HHIR3RyE (occurrence method)

FHEA AR E IR (food item) HHBETE

FYE 4338 (mean frequency of occurrence, %FO) :

number of stomachs containing prey i
%FO =

total number of stomachs containing prey

' - number of stomachs containing prey i £y
WA | AR HEERE 5 total number of stomachs
containing prey F 1 I &5 A S 2

ZEHENHE -
2. BEEEE (numerical method)

1 ST e 5 R PRI M T3

(numerical abundance > %N) :

number of prey i

%N X 100

~ total number of prey

A > number of prey i B A&+ 1 AR}

Z 8 H ; total number of prey B NS TG EH
FHEEHE -

3. EEE (gravimetric method)

FHEFTR RS AR E Y R R
(weight importance, %W) o

weight of prey i

%W x 100

~ total weight of all prey

i weight of prey i Foliir @ FHETELZH
& ; total weight of all prey JaHANSYHEEE -

(F9) 1BEEZISE (index of relative importance)
MR R TS = EFEAHE  FRTE IRI {H:

IRI = (%W + %N) X %FO

IRI> 100 Bk F R - DIssd
HEEEAM Ay ERIRE (Pinkas, 1971; Clark,
1985) -

(h) ZEEDM

FRE R eIk aE B S ik e i A
FBEFI RS A (E 88 - AT B R T
(PRIMER v.5) (Clarke and Gorley, 2001) -

1. FE{ELEES3#T (analysis of similarities, ANOSIM)

FIF one-way ANOSIM hgifil & EAEEA! ~
ANAER ~ PHIRREGHEE AR -

2. JEGFF & % B 22 M RO 4 b (nonmetric

multidimensional scaling, MDS)

FIFIFERT & MDS e IHEA Rl =AU R 2
RN AV AN Z R > MR < 22
fiim -

3. BEEES3HT (cluster analysis)

RSN H R 2RI R I R RH LR R A 7
JICSTE LA A AR RER - ARHSEARIE SREH T
% HRIEEREY)2 IRI DL Bray-Curtis similarity
index K HFEELME = FREleeR - FIFIREER AT 50
J& 43 ##i% (hierarchical clustering procedure) FETTE
B > FHLL UPGMA (unweighted pair-group method
using arithmetic average) (Sneath and Sokal, 1973)
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Table 1 Dolphinfish sampling in the waters off eastern Taiwan
Year Month n e Empty
Mean + SD Range stomach (%)
2012 October 27 82.1+£12.8 59.6-106.0 22.2
November 28 74.1 +£19.7 48.5-142.0 53.6
December 12 91.1 +14.4 72.5-115.5 66.7
2013 January 32 73.4+14.2 47.3-102.0 50
February 25 83.1+x224 51.0-127.0 40
March 29 86.1 +12.7 52.0-111.5 58.6
April 23 80.4+17.8 52.5-108.5 43.5
May 24 83.7+£12.2 63.0-102.0 37.5
June 17 96.8 £ 16.2 58.6-118.0 17.6
July 33 90.3+11.9 73.2-117.0 24.2
August 39 74.7 £12.7 62.2-95.5 38.5
September 36 76.1 +14.4 49.5-95.5 41.7
October 23 80.4+12.6 55.0-101.5 43.5
November 8 874119 74.5-111.0 37.5
December 19 85.5+16.8 67.0-127.0 36.8
total 375 83.0+14.8 47.3-142.0 40.8
FL = fork length, n = sample size
AR T RIRIE DL MBS TRERE AT 60
4. T4 Mt (principal component analysis, PCA) 50
MRIEZFIE A=) IRT ZORERE - DLt 70 < 40
e S TRA A I A R - 10
o
o
= 20
%:E % 10
B g4 0 ' — -
— ~ BAEYI 0 025 254 >4
SCWI

ARFEHE 2012 4 10 HZ 2013 4F 12 H##EET
RS AT 375 RWRIEJEA - Hep
fifEfa 215 & - JHEfA 160 B - BRAZ R (FL) 4310
FESR 60 ~ 110 cm » FEEIFAAEZENH 1.5~ 8
kg 2 (Table 1)-Z2H 3k 40.5% /NG By 54.1%
HE Ry 3.5% » 8 Ry 1.9% (Fig. 3) - iRIBRER L
HAAYIERIEY - SR CEATEEZ
BTN R E R s AIE 25
e A e R 6 R R R R AR i A Y
IEE A HHEE, (Fig. 4) -

Fig. 3 Stomach content weight index (SCWI) for 375
dolphinfish individuals collected in the waters off
eastern Taiwan.

SLBE ) E A YIRHEGRERT 73 30 %8 - £608H 22
T BRESEIY) 4 o HEEE 3 (Table 2) - JRFEH
BHEPI LA vKRE S J BB 7 JERE 6 FHERIT » 70k
(1) FH#E (crustaceans); (2) {FHEF (fish larvae);
(3) 3T B U (inshore fish) 3 (4) K % B 9
(molluscs) ; (5) FRJ#IEFEIE (pelagic fish) 5 (6)
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HARAE (other) » AFFEE LT RBHET TS0 - HY
B (%FO) LIZEFR! 10.71% Ky » HR Fs/S
Dt g filinyg 9.52% > IRMEf Ry 8.93% fIfEE—= -
DEEHE (%N) FoR - RIDARFE 31.52%
B OB FHER 16.35% » /SEE g5l 8.06%

6_
5 *
4
z 3 *
3
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MBS = - DEEHSE (W) £R 0 HIDISEE
FRFE 18.66% i > HARRHRIES 17.32% > J®
TEfE Ry 12.1% fJEZE= - DLIRL 7R 0 HIDIERAS
FaJE 255.53 im0 HARRIRA 231.99 - IRHE Ry
192.7 ffJEZE= (Table 2) -
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Fig. 4 Relationship between fork length and stomach content weight index (SCWI) of 375 dolphinfish individuals
collected in the waters off eastern Taiwan.

Table 2 Dietary composition of dolphinfish by frequency of occurrence (%FO), numerical abundance (%N), mean
percentage of weight (%W), and index of relative importance (IRI)

Prey item %FO %N %W IRI
Echinoderms
Scyphozoa 0.60 0.24 0.07 0.18
Crustaceans
Carp 7.14 5.45 3.19 61.68
Shrimp 3.57 2.84 0.09 10.46
Zoea 1.79 2.13 0.02 3.84
Cephalopoda
Ommastrephidae 10.71 4.27 11.30 166.76
Loliginidae
Loligo chinensis 5.36 2.61 1.83 23.79
Octopodidae 1.79 0.71 0.34 1.88
Argonautidae
Argonauta sp. 1.19 0.47 0.09 0.67
Fish larva 5.36 16.35 0.19 88.63
Teleostei
Engraulidae
Encrasicholina sp. 0.60 0.24 0.01 0.15
Bregmacerotidae
Bregmaceros sp. 2.38 0.95 0.03 2.33
Exocoetidae
Cheilopogon spp. 10.12 4.27 18.66 231.99
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Table 2 Continued

Prey item %FO %N %W IRI

Belonidae

Ablennes hians 1.79 0.71 4.29 8.93
Trachichthyidae 2.38 0.95 2.31 7.75
Polymixiidae

Polymixia sp. 0.60 0.24 0.09 0.20
Fistulariidae

Fistularia sp. 1.19 0.47 0.06 0.64
Triglidae 4.17 1.90 1.77 15.27
Carangidae

Carangoides spp. 2.38 0.95 3.64 10.92

Decapterus spp. 417 1.90 0.21 8.75
Menidae

Mene maculata 8.93 4.27 17.32 192.70
Ammodytidae

Ammodytes sp. 7.74 31.52 1.51 255.53
Bramidae 0.60 0.24 0.02 0.15
Ammodytidae

Ariomma spp. 2.38 0.95 0.33 3.05
Gempylidae 1.79 0.71 0.41 2.00
Lactariidae

Auxis thazard thazard 1.79 0.71 12.10 22.87
Nomeidae

Cubiceps sp. 1.19 0.71 0.22 1.11
Balistidae 3.57 2.13 2.71 17.28
Monacanthidae 1.19 0.47 0.11 0.70
Tetraodontidae

Lagocephalus spp. 3.57 2.61 10.21 45.78
Diodontidae
Diodon holocanthus 9.52 8.06 6.89 142.35
= P (%N) DIFEAPEPE IR 433% AL -

e £6 SR HHBR SR (%FO) DA APt
FEHI PR Ry fersn 46.7% » HR By R A 25% - 8K
HEENY) 18.5% JmEE = FHER S FFBEER S
Ry 8.7% LU 12%- [Efa LIRS Rk B R
Fotxrsn 50% » HA FelT R Fa%H 21.4% » 25 = Fyik g
Yy 18.6% » {1 HER K B 3k 1.4% LA
J& 11.4% (Table 3) - Mff £ BHAS B 2 B F5 43 bE

TPHERR 27.3% JEER A7 ITREFE R 11.8% f
Foh = SHR R e BB 0 Ry 8% LAk 9.7%
IEFR DT AR MR AGY 59.3% JEEfL - 2R
Rl AR 22% BB 8.5% JEEE = 0 BH
IR ATHER 53R Ey 7.9% LUK 2.3% (Table 3)-
W R EDR B R F 0L (%W) DISRE R
FEIERY 69.7% B > HACRTRR AR 15% - 8K
HEENY) ~ (FHER ~ FBZEIEAYG 15.8% - IEFR IR
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Fig. 5 Similarity of dolphinfish diet composition revealed by cluster analysis using index of relative importance among

s€asons.

Table 3 Dietary composition of male and female dolphinfish by frequency of occurrence (%FO), numerical

abundance (%N), mean percentage of weight (%W), and index of relative importance (IRI)

Female Male
Prey item
%FO %W %N IRI %FO %W %N IRI
Pelagic fishes  46.74 69.64 43.28 5277.57 50.00  69.44 5932  6438.22
Molluscs 18.48 11.01 7.98 350.89 18.57 12.68 7.91 382.40
Inshore fishes 25.00 15.00 11.76 669.22 21.43 14.80 22.03 789.20
Fish larvae 8.70 0.57 27.31 242.42 1.43 0.01 2.26 3.24
Crustaceans 11.96 3.78 9.66 160.79 11.43 3.07 8.47 131.95

RFEVEFSERY 69.44% Tylerm  HK Rt FRfa Y
14.8% - BREGEIY) ~ fFHES ~ FRBEILAG 15.76%
(Table 3) -

i f R4 IRI DL g K PEME Rk
5277.6 x5 TR FASE 669.2 [ER > BRiEEY) 350.9
= AP HES B R ) Fy 242.4 il 160.8 - [t fR
DIFRJE RPN FERY 6438.2 i) @ A FAUH 789.2
JEX - BKESEY) 382.4 B = - fFHERRy 3.24 > FI
¥ Fy 131.95 (Table 3) - KFT A I JERA G BT
H1&  FIFH one-way ANOSIM g SR A=) IRT 2
Pl 5 - S RS f R 2 . (RUEMR
HERMEE 0167 p<5%) -

= ~ FHigREE b

TR I TR A G RT3 > A one-way

ANOSIM #E RV EY) IRT 2 ZHiltE AR - #iR
HURSHIMEABE 2R (MEMETE R B
0.367 » p <5%) » fEAIZEIRIAILLIETR - HH
A2~ BN R EEHRR 0.5 (HAREFEAVE
FARF (p=10%) » FoRAZHLHAZET . IRT
HHBEEFEREH] (Table 4) o AT & FHTHIR]
FEENRR I - RS SRERA S OE = AR A
IRI E5EE 2 (54.94% similarity level) »
BB H R AHE AR (Fig. 5) < EN T
AE 22 RS I R A A Z=HIEEEY) . IRT 2
HEALR (stress = 0) » BURE T RAFEREYIZ
IRT AR50 630 » INEZERAEY)Z IR FEEE
SEIREHE R HEE S K AR AR
Yz IRTHEAERHEEANE] (Fig. 6) - RIBXEHIRIEY)
ZARESE SRR (IR A tn o i A A2
FI AR A S BRI | BR 2
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Fig. 6 Nonmetric Multidimensional Scaling of Index of relative importance of dolphinfish diets among seasons.

Stress: pressure coefficient.

et R EUE (eigenvalue) KA 1 HIERULL 2
Tkt BRI S A] 3 75.3% (Table 5) » Jeat:
F1& F Ry S TR AR V) AR MR S ME S - AR
B 3 A 158G (principal component score)
DA 2 e A el 2 B 2= 60 H (p BERHAEY) IRI
ZE[E] AR B LT E R 15 B iR
ReBel > MAEZ ERGEEZEEEHEE X
(Fig. 7)» HBEZFHANSYELEERAE - A
B~ Rif@Ex s HRNESHA PR k4
V=K A e 52 B H A =2 a R 4
Y IR AR R -

Table 4 Comparison of dolphinfish diets between seasons
analyzed by one-way ANOSIM

Groups R statistic p-value

Global test 0.367 0.038
Pairwise test

Winter vs. Spring 0.519 0.1

Winter vs. Summer 0 0.5

Winter vs. Autumn 0.444 0.1

Spring vs. Summer 0.704 0.1

Spring vs. Autumn 0.407 0.2

Summer vs. Autumn 0.074 0.5

4
* .

3 A Spring

2 A

1 ¥ Summer
Q 0

-1 o0  Autumn

2w

3 ¢ Winter

PC1

Fig. 7 Principal component analysis (PCA) of index of
relative importance (IRI) by season for dolphinfish diets.

VY ~ g

BRIBETEEY) IR R ATIEE AR S T2 B R
FEAEEURRME > 60~79.9 cm Jz 80~99.9 cm FYEHRHH
B AEIT (62.61% similarity level) » [ifEE/NR
59.9 em iz FRBH V] B EH A A A B 2 S
(Fig. 8) - IR4ZHG RAHRIEEEY) IRT .2 MDS 4347 »
AR T A 22 A R 2 BLAE AN R e R A B
BV IRUAEABALR (BETJHREL stress=0) » #85&
A 60 ~ 79.9 cm Eil 80 ~ 99.9 cm Z 4D IRI
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FEMAHE RS - 10 FL AR 60 em DLE={E#ERAH
B BERAY) IRT FEAZAIER FL 7]V 60 cm DURE
BAEWEZE - Hov A 60 em oA SR
A=) IR FEAT 2 BB 28R (Fig. 9)

Table 5 Principal component analysis (PCA) of index
of relative importance (IRI) for dolphinfish stomach
contents collected in the waters off eastern Taiwan

Food item PC1 PC2
Scyphozoa -0.268 -0.095
Carp 0.099 -0.263
Shrimp 0.043 0.29
Zoea 0.13 -0.248
Ommastrephidae -0.225 0.122
Loligo chinensis -0.051 0.259

Octopodidae -0.249 -0.151

Argonauta sp. -0.188 -0.039
Fish larva -0.008 0.25
Encrasicholina sp. 0.152 -0.232
Bregmaceros sp. -0.253 -0.141
Cheilopogon spp. 0.096 0.087
Ablennes hians 0.145 0.042
Trachichthyidae 0.003 0.247
Polymixia sp. 0.152 -0.232
Fistularia sp. -0.268 -0.095
Triglidae 0.105 0.072
Carangoides spp. -0.261 -0.085
Decapterus spp. 0.045 -0.302
Mene maculata -0.283 -0.025
Ammodytes sp. 0.114 0.084

Bramidae -0.268 -0.095

Ariomma sp. -0.264 -0.112

Gempylidae 0.162 -0.149
Auxis thazard thazard 0.224 -0.102
Cubiceps sp. 0.2 -0.042

Balistidae -0.28 -0.055

Monacanthidae -0.041 -0.286
Lagocephalus sp. -0.039 0.309
Diodon holocanthus 0.152 -0.232

Eigenvalues (1) 12.35 10.24

Variation (%) 41.2 34.1

8 L3RR MR 60 em % -
SLF P A R E R L - AR
S LI I BRI 52 By /INR 60 em BLK
7 60 cm FREEERIEES 4307 « BRI 60 em &
SLBFTJEH B M TS (%N) DI A e
ST 57.5% R (PHER 32.6% B
i HL AR BB ~ E RO R I
9.9%  FEFRIEPITELRCETSI . (%W) SMHT R
oA PEVE U 62% o fi S+ BLACR I £
33.5% » FFFES 3% JEEE - KRBV R TR
B 1% B 0.5% (Fig. 10) » BEEARL 60 cm 2
SUSFIAR R M ET A (%N) DL AP
SO 43.5% TR STALRE 25.7% JRR
B TR 139% BES KB
12.7% + FPHERAL 4.2% o SEDRHA: 9 TR 47 b
(W) DIZIBAPEEGAE 703% Fidit -+ Ak
SIEFREEE 14.2%  BKBEIY) 11.9% JBE5= - f7HE
15 0.08% » FIZYEELS 3.5% (Fig. 10) °

HSBEAR IR 60 om WA RITEIALA - BEAA
one-way ANOSIM % IR BRI TRT 2 7%
SRR (p > %) + (ERGERERH R R {60
S 0.778 » BURARMLEART] IRI B T {EAER
&Rl -

T
-

p-{1

=i

— B

FIAISERE SRR » SREETTE NS YR
FESARAG KPR e ~ R ENY) ~ TR 7
MERa R FREESS - B EPs iR 2 —  INEE RS
W AREERRAPMEEECARBERN - B
Oxenford and Hunte (1999) W5e$gH, » I LEEER
Tt IR iR R R BN - (H R ZE LR K
MR T - Bl RAEFRL (Dactylopteridae)
ELFRFa B} (Exocoetidae) FaXH Ly ik 2 2 SR A2
¥y 5 Tripp-Valdez et al. (2010) HIfgHEE7HEHI0F]
e JE e 1 SREE T ) 'H P SR R 2 FH A
(It ki Hemisquilla californiensis %1ia) ~ @
ARPEMEFE - B HE - %55 (2006) BTEHEH: - 2
T SR TRk o SR EE ) 3 B AR A W Ry H AR
(Spratelloides gracilis) ~ HZR%E (Carassius cuvieri)
Ketesa (Cypselurus sp.) 2R MRFIE SR - BUA



20 EEILE
80-99.9 cm
60-79.9 cm
>100 cm
<59.9 cm
20 40 60 80 100
Similarity

Fig. 8 Dendrogram showing cluster analysis results for the index of relative importance (IRI) of dolphinfish grouped by

length.
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Fig. 9 Nonmetric Multidimensional Scaling of Index of relative importance for each grouping length of dolphinfish

collected in waters off the eastern Taiwan. Stress: pressure coefficient.

WA R AR R - B R REF R R RN
gl IR A REBREE S FA R AH B AR
ZunEssh - BB a g B ET S B
B s B R{TE (Sihand Christensen, 2001) » [HEH 5
HUR I RS T Rm A - Mg Rt
Y EEE A SRZEREY) o TEPRHEYIRH
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Fig. 10 Comparison of the relative importance of main food items to the diets of two size classes (<60 cm FL and
>60 cm FL) of dolphinfish caught in the waters off eastern Taiwan.
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Feeding Ecology of Dolphinfish (Coryphaena hippurus)
in the Waters off Eastern Taiwan
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ABSTRACT

The dolphinfish (Coryphaena hippurus) is an economically important fish species in eastern Taiwan. This
study examined the feeding habits of dolphinfish using stomach content analysis. Dolphinfish samples were
collected monthly at Shinkang fishing port from October 2012 to December 2013 and 375 samples (47.3-142 cm
fork length; 1-23 kg) were analyzed. Based on the index of relative importance (IRI), the most important prey
species were sand lances (Ammodytidae sp.; IRI=255.53), followed by the flyingfish (Cheilopogons sp.;
IR1=231.99), the moonfish (Mene maculata; IR1=192.7), and Ommastrephidae (IRI=166.7). Other cephalopods
were also found in moderate abundance. These results indicated that dolphinfish are an opportunistic predator,
feeding predominantly on a few species of pelagic fishes in waters off eastern Taiwan. The feeding habits of the
dolphinfish did not differ significantly between sexes. However, stomach content composition changed

significantly in dolphinfish >60 cm fork length and among seasons.

Key words: dolphinfish, index of relative importance, stomach content analysis, trophic structure

*Correspondence: 22 Wu-Chuan Rd., Chengkung, Taitung 961, Taiwan. TEL: (089) 850-090 ext. 408; FAX: (089) 850-
092; E-mail: wechiang@mail.tfrin.gov.tw




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


