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Fig. 1 Sampling areas of N. peronii in waters off
Southwestern Taiwan (shadow areas).

AIERFTEFT IR o FR R SRR AR AR
1998 £ 1 H 2 12 HH - % H Ehr R R R ek &gy
TSI TIREE  FTEREE AR A R e (W
LR/ INRy 15 ~ 50 i » B 7780k 300 ~ 700 HP >
FEREREE A/ VR 2.0 em 724) A E P RIEHRT
> B g R ERA Fig. | DR - FTRfGZ
BRI 1,052 F& - HmErEfa 617 B - HEMEM
412 B H H ISR BRAR A B R #S = HE [ o A an
Table 1 »

=~ Tk

PRAF ZARA LRI m] B B == T T 2 HEHUE
M AR B R AR R 5E 770 A KFE (i
¥ Mettler U5 : PB3002-S) BEWEAZfeR (ff
FfEE 0.1 mm) ~ §EEE (FEHAEFE 0.01 g) > MEMIHUHIEE
fEAIE > 2B P B8 s fR R INIRZ ASRAHR - AL
LASE %xe SR REh i A& A AN IPN Rl
R (FHEE 0.1 mm) R FEE (FEHERE 0.01 g) /%%

o BE K MU TEREEEE - AU E A - HIEEE
REBIARLY - HARYEER R
Mot EHREAEE - BH—EHENS
$& o KHAP TSI EYIRERE - K35 Hyslop (1980)
KB (1998) < HREYIITTIE - tRAIE &
#T (quantitative analysis) JiEMESHT (qualitative
analysis) - JEIS AR EYIRIRHECE L -

(—) EEDH -

A EANAY EE (Stomach contents weight
index, SCWI) 43#7iE -

scw = HEE ©) 109
N El (g)
(Z) EMDH -
41 B H B 3R 3k (Frequency of occurrence

method) MEE&E{E (Gravimetric method) FUFE :

o TR PR B
s = L TR x100%
R EX N

N = A EEE T PR
.. ﬁﬁ—"ﬁjﬁﬁ%’s]g ?UE[(’]EIEII

[l

I

)

i S B i
— ~ ZEBREANFVEE

AW TR G AEAIEE T 1,029 B Hrfit
MfR 617 B2 - MEMEf 412 B - T RIEREAR A,
Fe B HE 3l Table 1 © 4F 1,052 R5ERREE
LR EREAT - 31 5471 EEZEFHIRE
ZEHTEHR 53.2 0 ZEH R RN Fig. 20 H
B BR B R AT (P> 0.05; ° = 18.363, df =
11) 7350 > MEMESR BN A2 A A - Horpiffa
6 A ZZHREm » 2 92.1%  HX R 9 A
[ 87.5% ; MEFIRLL 6 Afr 222 HHRRE - K
90.2% - HK Ry 11 A3 75.0% - fRE Ll
R BRREMALIE - UBWEFERER - £
BFREIKL - IREEAE (1998) FEH > G4 REER
SRR B RS, ~ R BRI R e — > Hip
DIRERL A VIR s B B R B BRI 07



CEVIRERER RS BRI 21

100
B Female

OMale

90
80

70

R 57.7 57.6 56.4
60 529 52.6

50 F 46.2 46.9

40
309 283 34.1
30 | '

Frequency (%)

20
10

92.1 992

87.5

75.0
71.4

594 " 588
54.8
46.7

26.3

Jan. Feb. Mar. Apr. May

July  Aug. Sept. Oct. Nov. Dec.

Months

Fig. 2 Monthly frequency of the empty stomach of N. peronii by sex.
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Table 1 Specimens of N. peronii caught from waters
off southwestern Taiwan from January to December in
1998

No. of Range of
Month  Sex specimens fork length (cm)
F 51 103.7 - 209.1
Jan.
M 26 119.5-194.8
F 85 116.7 - 206.3
Feb.
M 33 113.6 - 195.0
F 55 113.5-243.6
Mar.
M 46 124.6 - 200.7
F 57 106.5 - 233.5
Apr.
M 39 113.6 - 202.3
F 41 100.0 - 201.4
May
M 32 94.1 -191.8
F 63 99.2-212.2
June
M 51 103.2 - 2041
F 55 106.8 - 214.6
July
M 45 111.1-209.4
F 80 92.3-175.1
Aug.
M 16 91.6-176.7
F 48 97.6 - 238.9
Sep.
M 35 105.1 - 243.5
F 32 134.2-229.1
Oct.
M 37 152.7-217.3
F 34 117.1-194.5
Nov.
M 30 109.6 - 191.3
F 42 123.9-197.9
Dec.
M 19 134.7 - 215.3
F 643 92.3-243.6
Total
M 409 91.6 - 243.5
Combined 1,052 91.6 - 243.6
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Table 2 Significance test of the proportion of empty stomach of N. peronii by sex and season

No. of stomach examined The proportion of empty stomach by sex (%)

Season Female Male Total Female Male 7ltest
Spring (Feb. — Apr.) 197 118 315 46.95 45.76 N.S.
Summer (May — July) 159 128 287 67.92 64.06 N.S.
Autumn (Aug. — Oct.) 160 88 248 71.05 69.00 N.S.
Winter (Nov. — Jan.) 127 75 202 55.12 52.05 N.S.

1*=2.696 (No significant difference)
* (df=3 ,P=0.05)=7.815
N.S.: Not significant difference

Table 3 Results of x * test on the homoge
peronii by size classes

neity of the proportion of empty stomach and the diet composition of N.

Number of stomach examined

Frequency of occurrence of
food organism (%)

Size classes
\fNitg Empty Total Proportion — of Crustacean Mollusca Fish  Others
00 empty stomach
<170.0 mm 210 391 601 65.06 83.33 095 21.75 2.38
171.0~200.0 mm 176 65 341 48.39 65.22 0.72 6449 290
>200.0 mm 53 57 110 51.82 65.22 8.70 60.87 4.35
X °=26.969 ** ¥ ?=35.928**

x 2 (df=2, p =0.01)=9.210

x? (df=8, p =0.01)=20.090

**Significantly different at the 1% level
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Table 4. Compositions of stomach contents of N. peronii

I. Crustacean Spratelloides gracilis
1. Crab 2. Engraulidae
2. Shrimp Engraulis japonicus

(1) Parasquillidae
Oratosquilla interrupta

(2) Nephropidae
Metanephrops formosanus

(3) Sergestidae
Acetes intermedius
Sergia lucens

(4) Unidentified shrimp

11. Mollusca
1. Squids

(1) Ommastrephidae

Ommastrephes bartrami

3. Synodontidae
Harpodon microchir

4. Myctophidae
Benthosema pterotum

5. Bregmacerotidae
Bregmaceros lanceolatus

6. Platycephalidae
Sorsogona tuberculatus

7. Leiognathidae
Leiognathus nuchalis
Leiognathus lineolatus
Leiognathus brevirostris

(2) Loliginidae Leiognathus splendens
Loligo chinensis Gazza minuta
2. Cuttle fish Secutor ruconius
(1) Sepiidae 8. Trichiuridae
Sepia esculenta Trichiurus japonicus
(2) Sepiolidae 9. Bothidae
Sepiola birostrata Arnoglossus japonicus

3. Spiral 10. Eels & eel larvae
4. Shell 11. Fish larvae

111. Fish 12. Unidentified fish
1. Clupeidae IV. Others

Table 5 Results of x? test on the homogeneity of the diet composition between female and male N. peronii for
different size classes

No. of Stomach Occurrence frequency of food organism (%)

Size classes Sex . - v test
examined Crustacea Mollusca Fish Others
F 385 84.25 1.57 25.20 2.36
<170.0 mm 1.274N.S.
M 216 83.95 0.79 18.52 1.23
~ F 174 78.57 1.43 58.57 1.43
171.0~200.0 mm 6.259 N.S.
M 167 70.59 1.47 55.88 4.41
> 200.0 mm F 62 64.71 11.76 64.71 5.88 7.898 N.S.
M 48 66.67 16.67 50.00 16.67

N.S.: Not significant difference
x* (df=4 , P=0.05)=9.488
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Fig. 8 Frequency distribution found in the stomachs
of N. peronii by category and sex.
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Table 6 Seasonal variation in the diet weight percentage of the top 12 food items found in the stomachs of N.

peronii from January to December 1998

Food items (%, by category)

Crustacea Mollusca Fish
Spring 65.5 2.7 26.5
Summer 78.1 6.6 15.3
Autumn 38.9 0.3 60.5
Winter 40.8 1.4 52.1
Annual 53.1 2.3 43.1
Food items (%, by species)
(1)Shrimp 46.8 (2)Crab 16.0  (3)Bregmaceros lanceolatus 11.5
] (4)Harpodon microchi 3.6 (5) Loligo chinensis 1.6 (6)Leiognathus brevirostris 1.5
>pring (7)Larvae fish 1.4 (8) Eels & eel larvae 1.2 (9)Leiognathus lineolatus 1.2
(10)Sepiola birostrata 1.1 (11)Benthosema pterotum 0.5 (12)Arnoglossus japonicus 0.4
(1)Shrimp 40.5 (2)Crab 33.4 (3)Larvae fish 7.8
(4)Loligo chinensis 6.6 (5)Bregmaceros lanceolatus 4.4 (6) Acetes intermedius 4.2
summer (7)Arnoglossus japonicus 0.6 (8)Benthosema pterotum 0.5 (9) Trichiurus japonicus 0.4
(10)Harpodon microchi 0.3 (11)Gazza minuta 0.2 (12) Secutor ruconius 0.1
(1) Harpodon microchi 40.1 (2) Sergia lucens 21.0 (3)Larvae fish 14.5
Autumn (4)Crab 11.1 (5)Shrimp 6.4 (6)Spratelloides gracilis 1.3
(7) Benthosema pterotum 1.1 (8) Arnoglossus japonicus 0.6  (9) Acetes intermedius 0.3
(10)Sepiola birostrata 0.3 (11) Eels & eel larvae 0.2 (12) Oratosquilla interrupta 0.1
(1)Crab 20.1 (2)Shrimp 16.3  (3)Spratelloides gracilis 10.8
] (4) Arnoglossus japonicus ~ 10.7 (5)Oratosquilla interrupta 3.9 (6)Leiognathus brevirostris 3.3
Winter (7) Eels & eel larvae 2.5 (8)Bregmaceros lanceolatus 1.9 (9)Larvae fish 1.9
(10) Sepiola birostrata 1.4 (11)Acetes intermedius 0.4 (12)Sergia lucens 0.3
Annual (1)Shrimp 22.6 (2)Harpodon microchi 19.9 (3)Crab 18.4
(4)Sergia lucens 10.0 (5)Larvae fish 9.2 (6)Bregmaceros lanceolatus 3.6
(7)Spratelloides gracilis 1.8 (8)Loligo chinensis 1.8 (9)Arnoglossus japonicus 1.7
(10)Acetes intermedius 1.2 (11)Benthosema pterotum 0.7 (12)Leiognathus splendens 0.6
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EEMKEAG LIS HERER (56.7%73.7%) 14
Bxre > R Ry HRSA(49.5% ~ 59.2%) - fEHEH
Gy EEJITH B EZLIHZEE (65.5% ~78.1%) Ky
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Table 7 Seasonal occurrence frequency of the top 12 food items found in stomachs of N. peronii from January to

December 1998

Food items (%, by category)

Crustace Mollusca Fish
Spring 90.7 51.8 15.9
Summer 49.5 3.1 56.7
Autumn 59.3 1.4 73.7
Winter 76.1 4.4 25.0
Annual 73.3 19.5 38.0
Food items (%, by species)

(1)Shrimp 64.9 (2)Sepia esculenta 49.7 (3)Crab 25.2

i (4)Bregmaceros lanceolatus 6.6 (5)Eels & eel larvae 2.0 (6)Loligo chinensis 1.3

>pring (7)Oratosquilla interrupta 0.7 (8)Sepiola birostrata 0.7 (9)Larvae fish 0.7

(10)Arnoglossus japonicus 0.7 (11)Benthosema pterotum 0.7 (12)Secutor ruconius 0.7

(1)Shrimp 28.9 (2)Larvae fish 22.7 (3)Bregmaceros lanceolatus  13.4

(4)Crab 10.3  (5)Acetes intermedius 10.3 (6)Secutor ruconius 6.2

summer (7)Benthosema pterotum 3.1 (8)Spiral & Shell 2.1 (9 Trichiurus japonicus 1.0

(10)Loligo chinensis 1.0 (11)Arnoglossus japonicus 1.0 (12)Harpodon microchi 1.0

(1)Acetes intermedius 40.1  (2)Larvae fish 19.7 (3)Crab 14.5

(4)Shrimp 11.8  (5)Benthosema pterotum 11.8 (6)Secutor ruconius 7.9

Autumn (7)Bregmaceros lanceolatus 5.3 (8)Arnoglossus japonicus 3.9 (9)Eels & eel larvae 1.3

(10)Harpodon microchi 1.3 (11)Engraulis japonicus 1.3 (12)Spiral & Shell 1.3

(1)Shrimp 42.4 (2)Crab 28.3 (3)Oratosquilla interrupta 3.3

) (4)Arnoglossus japonicus 3.3 (5)Acetes intermedius 2.2 (6)Eels & eel larvae 2.2

Winter (7)Secutor ruconius 2.2 (8)Spiral & Shell 2.2 (9)Sepiola birostrata 1.1

(10)Sepia esculenta 1.1 (17)Larvae fish 1.1 (12)Sergia lucens 0.9

(1)Shrimp 41.8 (2)Crab 20.4 (3)Sepia esculenta 18.3

Annual (4)Larvae fish 9.9 (5)Acetes intermedius 8.9 (6)Bregmaceros lanceolatus 6.5

(7)Secutor ruconius 3.6 (8)Benthosema pterotum 3.1 (9)Arnoglossus japonicus 1.9

(10)Eels & eel larvae 1.4 (11)Spiral & Shell 1.2 (12)Oratosquilla interrupta 1.0
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Table 8 Homogeneity test for the seasonal diet composition of N. peronii

Occurrence frequency of food organism (%)

Season No. of stomach examined
Crustacea Mollusca Fish Others
Spring (Feb. — Apr.) 315 90.7 51.8 15.9 3.3
Summer (May - Jul.) 287 49.5 3.1 56.7 0.1
Autumn (Aug. — Oct.) 248 59.2 1.4 73.7 0.1
Winter (Nov. — Jan.) 202 76.1 4.4 25.0 9.8

x ?=175.357** ( ** Significantly different at the 1% level )
¥ % (df=12 , P=0.01)=26.217

Weight percentage of food organism (%)

Season No. of stomach examined
Crustacea Mollusca Fish Others
Spring (Feb. — Apr.) 315 65.4 2.7 26.5 5.5
Summer (May - Jul.) 287 78.1 6.7 15.3 0.0
Autumn (Aug. — Oct.) 248 38.9 0.3 60.5 0.3
Winter (Nov. — Jan.) 202 40.8 1.4 52.1 5.7

x ’=73.415%* (** Significantly different at the 1% level )
¥ 2 (df=12, P=0.01)=26.217
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Feeding Habits of Notchedfin Threadfin Bream (Nemipterus peronii)
off Southwestern Taiwan

Chuen-Chi Wu', J inn-Shing Wengl , Jian-Zhi Huangl, Shou-Ren Chen',
Long-Jing Wu' and Jiun-Chern Lin®"

! Coastal and Offshore Resource Research Center, Fisheries Research Institute
*Tajen University

ABSTRACT

This study was to investigate the feeding habits of the Notchedfin threadfin bream (Nemipterus peronii) by
analyzing the stomach contents of 1029 specimens, which were caught from southwestern Taiwan by trawlers
from January to December, 1998. The diet composition indicated that N. peronii was a polyphagous fish.
Crustaceans and teleost were the dominant preys of N. peronii, which occupied 52.8% (including 3 families and
4 species) and 43.1% (including 9 families and 13 species) of the total food items, respectively. The top 4 food
items were shrimp (22.6%), Harpadon microchir (19.9%), Crab (18.4%) and Sergia lucens (10.0%). Seasonal
variation in diet composition was significant. In spring and winter seasons, the highest of occurrence frequency
was crustacean with 90.7% and 76.1%; and the secondary was mollusca with 51.8% in spring and fish with
25.0% in winter. However, the highest frequency in summer and autumn was fish with 56.7% and 73.7%, then
crustacean with 49.5% and 59.3%. In addition, the highest weight percentage in spring and summer was
crustacean (65.5% and 78.1%), and secondary was fish (26.5% and 15.3%). On contrary, the highest in autumn
and winter was fish (60.5% and 52.1%), then crustacean (38.9% and 40.8%). However, there was no significant

different between female and male’s feeding habits whether having different sizes.

Key words: Nemipterus peronii, stomach contents, feeding habits, the southwestern coast of Taiwan
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