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The feeding strategy of the larvae of two domlnant spe01es, Encraszcholma
punctifer Flowler 1938 and Stolephorus insularis Hardenberg ‘1933, in tle estuary of
Tanshui River was studied based on thé monthly - sampling by using a. modified
commercial set net during day-time flood tide from October 1989 through October
1990. Their larvae are planktivorous. The dominant diets found in their stomach
contents were diatom and copepoda, followed by blue-green algae, green algae,
protozoa, branchiopoda, malacostraca, Balanus sp., mollusca, chaetognatha, proto-
chordata, and fish eggs. The morphology of stomach patterns changed with
developmental stages, i. e, I-type in postflexion larva, V-type in juvenile, and
Y-type in young fish, respectively. The diet of the fish changed significantly “with
their ontogenetic developmental. stage. Dramatic change appeared during the
period when intestinal pattern changed from linear to loop types, in which diet
changed from phytoplanktlvorous to zooplanktlvorous, and the frequency of
stomach empty rate also increased at this period. The ontogenetic diet shift in
relation to food resource partition is also discussed.

Key words: Encrasicholina punctifer, Stolephorus insularis, Larvaé, Ontogenetic dietary
shifts, Feeding strategy.
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Fig. 1. Map showing the location of the sampling stations for fish larvae
(Stns (1)~(3)) and that used for stomach content analysis (Stn (3)).
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Fig. 3. Monthly changes in length frequency distributions of Encraszcholma
punctifer (A) and -Stolephorus insularis (B)., N=sample size. L
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Fig. 4. Ontogenetic changes in morphology of intestine and stomach of
Encrasicholina punctifer. (A) intestinal patterns changed with fish
length; a. 4-9mm TL,b. 9-14mm TL, c. 14-19mm TL, d. 19-24
mm TL, e. 24-29 mm TL, f. 29-34 mm TL, g. 34-39mm TL, h. 39-
44mm TL, i. 44-49mm TL, j. 49-54 mm TL. (B) external features
of stomach at different development stages of the fish; I. Post-

flexion larva (<26mm TL), II. Juvenile (22-44mm TL), III.
Young (>39mm TL).
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Table 1. The rate of empty stomach vs. fish length for Encrasicholina
punctifer and Stolephorus insularis collected during the period
from Oct. 10, 1989 to Oct. 19, 1990. N=sample size

Range of total length (mm)

4~9 Om14 14~19 19~24 24~29 29~34 34~39 39~44 44~49 49~56

Encrasicholina punctifer
N 15 31 50 21 37 87 48 28 16 12

Rate of empty 33 42 44 43 16 14 23 21 6 0
stomach (%)

Stolephorus insularis
N 9 32 27 40 26

Rate of empty 11 6 4 3 0 0
stomach (%)
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Table 2. Diet composition in the stomach content of 59 Post-flexion
larva, 155 juvenile, and 49 ' young Encrasicholina punctifer
collected during the period from Oct. 10, 1989 to Oct. 19,
1990. N%: Mean percentage of diet aboundance, FO%:
Percentage of frequency occurrence, RI: Relative impor-
tance of prey items

Postflexion larva Juvenile Young
Food items
FO% N% RI FO% N9% - RI FO% N2 RI

Blue-green algae

Chroococcaceae 0.0 0.0 0 1.3 8.8 11 0.0 0.0 0

Oscillatoriaceae 0.0 0.0 0 0.7 0.1 0 0.0 0.0 0
Green algae :

Hydrodictyaceae 0.0 .0.0 0 0.7 0.3 0 6.1 0.1 1
Diatom

Thalassiosiraceae 91.5 94.7 8,665 76.8 51.2 3,929 22.5 3.1 70

Coscinodiscaceae 1.7 1.2 2 13.6 7.8 106 42.9 7.9 340

Nitzschiaceae 0.0. 0.0 0 1.9 0.3 1 0.0 0.0 0

Achnanthaceae 0.0 0.0 0 0.7 0.1 0 0.0 0.0 0

Rhizosoleniaceae 0.0 0.0 0 0.7 0.0 0 0.0 0.0 0

Chaetoceraceae 0.0 0.0 0 0.7 0.7 0 0.0 0.0 0
Protozoa

Chromonadea 0.0 0.0 0 3.9 1.3 5 12.2 0.9 11

Ciliata 0.0 0.0 | 0 0.7 0.1 0 4.1 0.1 0

Sarcodina 0.0 0.0 0 5.2 1.1 6. 12.2 1.0 13
Copepoda 7

Calanidae 6.8 3.0 20 31.0 13.4 415 - 837 56.5 4,724

Candaciidae . 0.0 0.0 S 0.7 0.0 0 143 0.4 6

Euchaetidae 0.0 00 -0 -84 2.1 18 42.9 5.4 231

Paracalanidae 0.0 0.0 .0 12.3 3.2 40 36.7 3.6 132

Pontellidae 0.0 0.0 0 0.0 0.0 0. 2.0 0.0 0

Corycaeidae ' 1.7 0.6 17 45 1.5 7429 5.9 252

Oithonidae 0.0 0.0 0 10.3 2.5 25 0.0 0.0 0

Harpacticoidae 0.0 0.0 0 . 0.7 0.3 0 4.1 0.1 1

Nauplius . 1.7 0.6 1 5.8 1.2 7 55.1 6.5 356
Branchiopoda N ] k :

Halocypridae 0.0 0.0 0 0.7 0.0 0 184 1.0 19
Malacostraca B S ‘

Decapoda - 0.0 0.0 6 00 0.0 0 49.0 4.4 217

Euphaussidae 0.0 0.0 0 0.7 0.1 0 0.0 0.0 0

Amphipoda 0.0 0.0 0 0.0 00 0 30.6 2.4 73
Balanus sp. 4

Nauplius 0.0 0.0 0 0.0 0.0 0 8.2. 0.6 5
Mollusca

Veliger lava ©0.0 0.0 0 13.6 3.6 48 0.0 0.0 0
Chaetognatha . P -

Sagittidae S 0.0 0.0 0 0.0 0.0 0 20 0.0 0
Protochordata )

Oikopleuridae 0.0 0.0 0 0.0 0.0 0 2.0 0.0

Levins’ dietary breadth 1.11 - - 3.36 2.94
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Table 3. Diet composition in the stomach content of 8 Post:flexion
larva, 119 juvenile, and 3 young Stolephorus insularis colle-
cted during the period from Oct. 10, 1989 to Oct. 19, 1990.
N%: Mean percentage of diet abundance, FO%: Percentage
of frequency occurrence, RI: Relative importance of prey
items
Postflexion larva o ) Juvenile Young
Food items ' - ;
FO% = N% RI FO% N RI FO% N% RI
Green algae
Halosphaera 50.0 8.9 448 5.8 1.8 . 11 0.0 0.0 0
Hydrodictyaceae 0.0 0.0 ~0 2.5 1.3 3 0.0 0.0 0
Diatom ;
Thalassiosiraceae 100.0  71.7 7,179 68.9 41.1 2,834  66.6 7.9 529
Coscinodiscaceae 0.0 0.0 0 19.3 7:9 153 33.3 0.7 24
Nitzschiaceae 0.0 0.0 0 .33~ 6».;5 1' 0.0 0.0
Biddulphiaceae 0.0 0.0 0 3.3 1.4 4 00 0.0
Achnanthaceae 2.5 16.6 1,0 42 0.9 3333 1.0 36
Protozoa o , L
Chromonadea 250 25 64 5.0 1.0 5 00 00 0
Ciliata 0.0 0.0 0 0.0 0.0 0 3.3 03 12
Sarcodina 0.0 0.0 033 0. 2 00 0.0 0
Copepoda , ; B '
Calanidae 0.0 0.0 0 56.3 22.0 1,240 0.0 48.3 0
Candaciidae 0.0 0.0 . 0. 1.6 0.4 0 0.0 0.0 0
Euchaetidae 0.0 0.0 0 '13.4 4.1 7755 66.6 5.4 361
Paracalanidae 0.0 0.0 0 193 37 71 66.6 8.3 553
Corycaeidae 0.0 0.0 -0 -10.9 2.2 24 66.6 6.1 409
Oithonidae 0.0 0.0 0 13.4 3.1 42  66.6 3.9 264
Nauplius 0.0 0.0 0 12.6 - 2.2 28  66.6 2.5 168
Branchiopoda ; )
Halocypridae 0.0 00 0 42 0.6 2% 6.6 2.5 168
Malacostraca ; ‘ ’
Decapoda 00 00 0 58 11 6 666 8.6 ST
Euphaussidae 00 00 "0 58 1.2 7 6.6 1.0 T2
* Amphipoda 00 00 0 75 L5 11 6.6 1.8 120
Mollusca . o ‘A b
Viiger larva 00 00 0 33 05 1 333 1.0 36
Fish egg 00 00 .. 0 08 00 0 00 00 0

Levins’ diétary breadth 1.81 4.33 3.77
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Fig. 5. Diet composition changed with fish length for Encrasicholina punctifer
(A) and Srolephorus insularis (B). The percentage was calculated by
mean percentage of diet abundance. N%.
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Fig. 6. Clustering phenogram of diet composition of Encrasicholina punctifer (A) and
Stolephorus insularis (B) larvae according to fish length, based on the data of
mean percentage of diet abundance (N%).
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Table 4. Dietary preferences of Encrasicholina punciifer and Stolephorus
insularis at different development stage, indicated by Ivlev’
electivity index

) Encrasicholina punctifer Stolephorus insularis

Food items Poigtli);ion Juvenile Young Poifﬂ%};ion Juvenile Young
Protozoa —1.00 0.08 —0.53 0.87 —0.32 —0.89
Rotatoris —1.00 —1.00 —1.00 —1.00 —1.00 —1.00
Saggitta spp. —1.00 —1.00 —0.02 —1.00 —1.00 —1.00
Copepoda 0.29 0.14 0.20 —1.00 0.21 0.20
Balanus sp. —1.00 —1.00 —0.83 —1.00 —1.00 —1.00
Euphaussidae 1.00 1.00 1.00 -1.00
Daphina —1.00 —1.00 0.99 —1.00 1.00 . 0.99
Amphipoda —1.00 —1.00 1.00 —1.00 1.00 - 1.00
Decapoda —1.00 —1.00 0.92 —1.00 0.68 0.70
Mollusca —1.00 0.98 —1.00 —1.00 0.91 0.80"
Protochordata —1.00 —1.00 —0.92 —1.00 —0.69 —1.00
Polychaeta —1.00 —1.00 —1.00 —1.00 —1.00 —1.00
Other —1.00 —1.00 —1.00 —1.00 —1.00 —1.00
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W EERE Y EENAS  ZHSEFRNEEHAN A ERNERAN - ¥4 EERVERRE
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WKW O Encrasicholina punctifer Jz Stolephorus
insularis HPHERZ TRE R — 1 ARSEEAREZ
B A R ST RR 2 A B

B B -8 & %
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