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Fig. 1 Sampling areas of dolphin fish in waters off
eastern Taiwan. (M) Set net and (E) tuna longline and
drift net fishing areas.
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Table 1

Specimens of dolphin fish caught from waters off eastern Taiwan during

the period of September 1996 to August 1997

Month Sex No. of specimens  Range of fork length (cm)
September 1996 F 69 44.0 ~ 66.2
M 11 50.9 ~ 64.0
October F 65 45.5 ~75.0
M 24 48.5 ~67.0
November F 50 48.0 ~ 109.0
M 35 47.5 ~109.0
December F 68 45.5 ~ 82.0
M 40 48.0~112.0
January 1997 F 72 26.5 ~127.0
M 35 47.0 ~139.0
February F 63 48.0 ~77.5
M 40 51.0 ~78.5
March F 91 44.5 ~ 81.0
M 34 47.0 ~ 83.5
April F 68 68.0 ~ 107.0
M 45 56.5~109.0
May F 71 72.0~111.5
M 40 68.0 ~115.0
June F 73 79.0 ~110.0
M 29 95.0 ~122.0
July F 82 39.0 ~121.0
M 77 45.5 ~123.5
August F 92 46.5 ~115.0
M 44 43.0 ~104.5
Total F 864 26.5~127.0
M 454 43.0 ~139.0
Combined 1,318 26.5~139.0
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Fig. 2 Monthly variations in the empty stomach frequency of dolphin fish by sex.
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Fig. 3 Frequency distribution of the stomach content weight index (SCWI ) of

dolphin fish by sex.
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Fig. 4 Relationship between the stomach content weight index and fork length of dolphin fish by sex.
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Fig. 5 Frequency distribution of the stomach content weight index (SCWI) of dolphin fish of different size classes.

Table 2 Significance test of the diets of dolphin fish by size classes

No. of stomach examined Frequency of occurrence of food organism (%)
Size classes
With food Empty Total Crustacea Mollusca Fish Others
<50.0 cm 57 70 127 11.79 15.35 71.08 1.78
50.1~100.0 cm 563 484 1,047 6.42 13.15 79.51 0.92
>100.0 cm 102 52 154 4.17 13.02 81.77 1.04

x 2= 13.946** (**Significantly different at the 1% level)  x *=7.526 (No significant difference)
x?(df=2,P=0.05=9.210 x?(df =6, P=0.05)=12.592
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Table 3 Organisms found in the stomachs of dolphin fish
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l. Crustacea

1.
2.

3.
4.
5.

Crab
Shrimp
(1) Sergestidae
Acetes erythraeus
(2) Pasiphaeidae
Pasiphaea orientalis
Mantis shrimp
Unidentified shrimp
Sea-roach

11. Mollusca

1.

Squids
(1) Loliginidae

Loligo chinensis

2.
3.

4.
5.

(2) Ommastrephidae

Symplectoteuthis oualaniensis

Unidentified Squids
Cuttle fish
(1) Sepiidae
Sepia esculenta
(2) Sepiolidae
Euprymna morsei
Spiral
Shell

11. Fish

1.

Hemiramphidae
Hyporhamphus dussumier

. Belonidae

Ablennes hians

. Engraulididae

Engraulis japonicus

. Myctophidae

Diaphus spp.

. Dussumieriidae

Spratelloides gracilis
Etrumeus terres

. Clupeidae

Sardinella hualiensis

. Gempylidae

Thyrsitoides marleyi

. Leiognathidae

Leiognathus brevirostris

. Exocoetidae

Cypselurus spp.

10. Carangidae

Decapterus russelli

Alectis ciliaris
Caranx sp.
Carangoides sp.

11. Arangidae
Decapterus macrosoma

12. Cynoglossidae
Cynoglossus sp.

13. Kyphosidae
Kyphosus lembus

14. Stromateidae
Psenopsis anomala

15. Trichiuridae
Trichiurus lepturus

16. Polynemidae
Polydactylus sextarius

17. Chaetodontidae
Chaetodon sp.

18. Bramidae
Taractichthys steindachneri

19. Coryphaenidae
Coryphaena hippurus

20. Scombridae
Auxis rochei
Auxis thazard

21. Balistidae
Psedobalistes flavimarginatus
Psedobalistes sp.
Balistapus sp.

22. Ostraciontidae
Ostracion sp.

23. Tetraodontidae
Lagocephalus gloveri
Lagocephalus sp.
Canthigaster sp.

24. Diodontidae
Diodon sp.

25. Monacanthidae
Aluterus scriptus
Thamnaconus sp.

26. Triodontidae
Triodon sp.

27. Eels & eel larvae

28. Larval fish

29. Unidentified fishes

IV. Others
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Table 4 Significance test of diets between female and male dolphin fish of different size classes

No. of stomach

Frequency of occurrence of food organism (%)

Size classes Sex examined 7’ test
Crustacea Mollusca Fish Others

Female 38 11.47 15.14 71.79 1.62

<50.0 cm 0.192 N.S.
Male 20 12.57 15.85 69.40 2.19
Female 376 5.86 12.61 80.63 0.90

50.1~100.0 cm 0.413 N.S.
Male 187 7.62 14.29 77.14 0.95
Female 52 4.50 11.71 81.98 1.80

> 100.0 cm 2.242 N.S.
Male 51 3.70 14.81 81.48 0.00

N.S.: Not significant difference
x*(df=3,P=0.05=7.815

Table 5 Significance test of the empty stomach ratio of dolphin fish by sex and season

Ratio of empty stomach by sex (%)

Season No. of stomach examined
Female Male
Spring (February — April) 347 45.4 41.8
Summer (May - July) 375 37.7 40.1
Autumn (August — October) 305 55.3 441
Winter (November — January) 301 51.0 50.5

?=0.3956 (No significant difference)
(df 3,P=0.05=7.815
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(Spratelloides gracilis) 9.8% (193 &) Ffre » HR
s HA%E (Engraulis japonicus) 8.6% (170 &) ~ ¢
1 (Cypselurus spp.) 6.3% (125 )~ {FHif& (Larval

fish) 5.6% (110 &) ~ f&FEfH (Diaphus sp.) 5.0%
(140 ) 5 HHBRRAILIRSG 13.5% Fyfwrsn ~ HAR Ry
fFHEfA 13.2% ~ #hi2 (Alectis ciliaris) 9.2% ~ HA
SRAFE 8.2% ~ HIlyfili (Diodon sp.) 6.6% %

Table 6 Seasonal percentage of the total number on the top 12 food items found in the stomachs of dolphin fish
from September 1996 to August 1997

Food items (%, by category)

Crustacea Mollusca Fish
Spring 5.3 3.6 89.9
Summer 6.9 12.4 80.1
Autumn 9.3 16.9 69.8
Winter 35.0 8.4 55.0
Annual 10.8 8.4 79.9
Food items (%, by species)
(1)Sardinella hualiensis 27.1 (2)Engraulis japonicus 16.0 (3)Diaphus spp. 15.4
' (4)Spratelloides gracilis 8.7 (5)Decapterus russelli 5.0 (6)Acetes erythraeus 2.3
oPring (7)Decapterus macrosoma 2.0 (8)Mantis shrimps 1.2 (9)Hyporhamphus dussumierr 1.1
(10)Chaetodon sp. 0.6 (11)Larval fish 0.6 (12)Loligo chinensis 0.5
(1)Cypselurus spp. 10.4 (2)Diodon sp. 8.1 (3)Thamnaconus sp. 7.7
(4)Ostracion sp. 6.5 (5)Leiognathus brevirostris 6.1 (6)Larval fish 5.1
Summer
(7)Decapterus russelli 3.9 (8)Decapterus macrosoma 3.5 (9)Crabs 3.5
(10)Loligo chinensis 2.0 (11)Spiral & shells 1.8 (12)Trichiurus lepturus 1.2
(1Larval fish 19.9 (2)Diodon sp. 11.0 (3)Cypselurus spp. 8.0
(4)Loligo chinensis 6.6 (5)Crabs 4.0 (6)Spratelloides gracilis 3.0
Autumn
(7)Mantis shrimps 3.0 (8)Leiognathus brevirostris 2.3 (9)Hyporhamphus dussumierr 2.0
(10) Terapon theraps 1.7 (11)Balistapus sp. 1.3 (12)Carangoides malabaricus 1.0
(1)Engraulis japonicus 20.5 (2)Larval fish 10.7 (3)Eels & eel larvae 5.2
. (4)Ablennes hians 3.6 (5)Decapterus russelli 2.7 (6)Hyporhamphus dussumierr 2.5
inter (7)Decapterus macrosoma 2.3 (8)Cypselurus spp. 2.1 (9)Trichiurus lepturus 1.1
(10)Loligo chinensis 0.7 (11)Lagocephalus gloveri 0.5 (12)Crabs 0.5
(1)Spratelloides gracilis 9.8 (2)Engraulis japonicus 8.6 (3)Cypselurus spp. 6.3
(4)Larval fish 5.6 (5)Diaphus spp 5.0 (6)Alectis ciliaris 3.9
Annual
(7)Diodon sp. 3.9 (8)Sardinella sp. 2.9 (9)Larval fish 2.9
(10) Decapterus macrosoma 2.2 (11)Ostracion sp. 2.1 (12)Thamnaconus sp. 1.9
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Table 7 Seasonal occurrence frequency of the top 12 food items found in stomachs of dolphin fish from September
1996 to August 1997

Food items (%, by category)

Crustacea Mollusca Fish
Spring 6.1 11.6 89.9
Summer 7.8 27.0 83.9
Autumn 11.3 23.8 77.5
Winter 23.8 25.2 71.4
Annual 11.3 21.8 81.7

Food items (%, by species)

(1) Decapterus russelli 16.2 (2)Sardinella hualiensis 12.0 (3)Engraulis japonicus 8.4
' (4)Spratelloides gracilis 7.9 (5)Diaphus sp. 6.3 6)Hyporhamphus dussumierr 3.1
oPring (7)Acetes erythraeus 2.6 8)Mantis shrimps 2.6 9)Decapterus macrosoma 2.1
(10)Loligo chinensis 2.1 (11)Balistapus sp. 1.6 (12) Ostracion sp. 1.1
(1)Cypselurus spp. 15.0  (2)Thamnaconus sp. 9.2 (3)Leiognathus brevirostris 8.9
(4)Diodon sp. 8.1 (5)Ostracion sp. 7.7 (6)Decapterus russelli 6.5

Summer
(7)Decapterus macrosoma 6.5 (8)Larval fish 5.0 (9)Crabs 3.9
(10)Loligo chinensis 3.1 (11)Spiral & Shells 2.3 (12)Balistapus sp. 1.9
(1)Diodon sp. 18.4 (2)Larval fish 15.8 (3)Loligo chinensis 13.2
(4)Cypselurus spp. 10.5 (5)Crabs 4.6 (6)Mantis shrimps 4.6

Autumn
(7)Hyporhamphus dussumierr 3.3 (8)Leiognathus brevirostris 3.3 (9)Lagocephalus sp. 2.6
(10)Spiral & Shells 2.6 (11)Balistapus sp. 2.0 (12)Spratelloides gracilis 1.3
(1)Engraulis japonicus 18.0 (2)Decapterus macrosoma 6.7 (3)Cypselurus spp. 6.0
. (4)Eels & eel larvae 6.0 (5)Ablennes hians 4.7 (6)Decapterus russelli 2.7
inter (7)Chaetodon sp. 2.7 (8)Larval fish 2.7 (9)Hyporhamphus dussumierr 2.5
(10)Acetes erythraeus 2.3 (11)Trichiurus lepturus 1.1 (12)Loligo chinensis 0.7
(1)Cypselurus spp. 13.5 (2)Larval fish 13.2  (3)Alectis ciliaris 9.2
(4)Spratelloides gracilis 8.2 (5)Diodon sp. 6.6  (6)Decapterus macrosoma 4.5
Annual (7)Leiognathus brevirostris 3.7 (8)Engraulis japonicus 3.5  (9)Ostracion sp. 3.3

(10) Thamnaconus sp. 3.2 (11)Decapterus russelli 2.8 (12)Auxis rochei 2.7
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Table 8 Significance test of diets of dolphin fish by season

No. of stomach

Frequency of occurrence of food organism (%)

Season

examined Crustacea Mollusca Fish Others
Spring (February— April) 347 6.1 11.6 89.9 0.5
Summer (May - July) 375 7.8 27.0 83.9 1.3
Autumn (August — October) 306 11.3 23.8 77.5 6.0
Winter (November — January) 300 23.8 25.2 71.4 1.4
= 32.082* (**Significantly different at the 1% level )
r2(df=9,P=0.01)=21.666
300 1 30
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g 200 20 £
= =
ot £
R =
23 2
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= 2
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Fig. 6 Monthly yield of dolphin fish and flying fish in waters off eastern Taiwan.
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Diet and Feeding Habits of Dolphin Fish (Coryphaena hippurus)
in the Waters off Eastern Taiwan
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ABSTRACT

The diet and feeding habits of the dolphin fish (Coryphaena hippurus) were examined using stomach
contents of 1318 specimens, caught in waters off eastern Taiwan by long-line (> 90% of specimens), driftnet, and
set net between September 1996 and August 1997. The dolphin fish is carnivorous, and mainly preys on a wide
variety of pelagic migratory fishes. In the annual composition of food items, teleosts were dominant, consisting
of 38 species in 26 families accounting for 79.9% of the total food items. The important prey species were
Spratelloides gracilis (9.8%), Engraulis japonicus (8.6%), Cypselurus spp. (6.3%). The seasonal compositions
of the major food items included Sardinella hualiensis (27.1%), Engraulis japonicus (16.0%), Diaphus sp.
(15.4%), and Spratelloides gracilis (8.7%) in spring; Cypselurus spp. (10.4%), Diodon sp. (8.1%), Thamnaconus
sp. (7.7%), and Ostracion sp. (6.5%) in summer; larval fish (19.9%), Diodon sp. (11.0%), Cypselurus spp.
(8.7%), and Loligo chinensis (6.6%) in autumn; and Engraulis japonicus (20.5%), shirasu-larvae (10.7%) and
eels and eel larvae (5.2%) in winter. The feeding habits of both sexes and fish of various body sizes did not
significantly differ. It was concluded that dolphin fish off the eastern coast of Taiwan migrate for spawning and

feeding.
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