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Particulate-feeding @Browsing

C. margaritifer

P. coelestis

I U DR RN A BT IS DR SO i
0 10 20 30 40 50 60 70 80 90 100
FREQUENCY OBSERVED (%)

Fig. 1. Feeding behavior of Chromis margaritifer and Pomacentrus
coelestis. Particulate-feeding in the water column are fur-
thermore divided into the following four categories.
PF++ :very active searching and biting, PF+ : active
searching and biting, PF:: : slight searching and occasional
biting, PF— : motionless and no bhiting. Frequency of
feeding behaviors of C. margaritifer and P. coelestis were
calculated from data of 23 and 12 adults, being observed
for a total of 658 and 778 min, respectively.
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Table 1. Percentage composition of stomach contents of Chromis margaritifer and Pomacentrus
coelestis by taxonomic group in volume and frequency of occurence. 36 adults of C.
margaritifer and 42 adults of P. coelestis were examined. - :values less than 0.1%.
Body lengths of C. margaritifer examined ranged from 29 to 79 mm and P. coelestis from
36 to 59 mm.

Chromis margaritifer  Pomacentrus coelestis  C. margaritifer  P. coelestis

t 1 t
Categories presen Vol. Mean % [SE] Vol. Mean % [SE] Frequency % Frequency %

PELAGIC TYPE

Copepoda {Calanoida, Cyclopoida) 37.4 [30.5] 13.6 {20.13 97.1 92.9
Fish eggs 5.5 [11.4] 0.9 [2.1] 68.6 33.3
Gelatinous zooplankters 1.4 [2.1] 2.3 {3.5] 54.3 66.7
Siphonophora (Calyconectae) 0.5 [ 1.4] 1.1 [ 5.5] 31.4 1.9
Fish fecal pellets 0.5 [2.0] 0 5.7 0
Cirripedia (nauplii, cypris larvae) 0.4 [0.9] 0.3 [ 1.0] 31.4 16.7
Cyanophyceae {Tricodesnium spp.) 0.3 [0.7] 0.5 [ 1.3] 25.7 21.4
Ostracoda 0.1 [0.3] 0.2 [0.9] 31.4 11.9
Chaetognatha (Sagittoidea) + 0 2.9 0
Decapoda (larvae) + - 5.7 2.4
Bivalvia (larvae) + 0 5.7 0
Gastropoda + 0 2.9 0
BENTHIC TYPE
Algae 3.8 [34.6] 76.2 [22.7] 68.6 100.0
Fish eggs (Pomacentridae) 0.9 [ 5.4] + 2.9 7.1
Amphipoda (Gammaridea) 0.1 [ 0.5] 0.4 [2.2] 11.4 11.9
Copepoda {Harpacticoida) + + 5.7 2.4
OTHERS
Fish scales 2.2 [ 6.9] 1.1 [ 4.8] 34.3 21.4
Sand 0 [ 0] 1.0 [2.8] 0 7.1
Amorphous organic debris 14.7 [21.4] 1.7 [5.8] 45.7 9.5

Unidentified fragments 0.2 [0.7] 0.9 [ 3.0] 20.0 33.3
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Table 2. Relationship between the intensity of particulate-feeding and densities of prey-sized in-
dividuals of copepods. Values are presented as meanzstandard error, with ranges given
in parentheses. N:total number of plankton samples.

Ranks of feeding intensity Density of prey-sized individuals of copepods {m~3)
in the water column Chromis margaritifer Pomacentrus coelestis
ACTIVE PARTICULATE-FEEDING
PF+ + tvery active searching and biting 409.3%91.5 989.8--224.8
(317.8-500.7) (591.9~1370. 1)
N=3 N=2
PF+:active searching and biting 235.1+£27.1 715.2:4185.7
(188—281.8) (370.6~1007.4)
N=3 N=3
INACTIVE PARTICULATE-FEEDING
PF = :slight searching and occasional biting 152.94+ 7.6 164.6+ 27.7
(137.9~162.5) (116.7-212.6)
N=3 N=3
PF~ :motionless and no biting 98.6+14.6 135.25:+ 2.6
(71.9-122) (132.6, 137.9)
N=2 N=3

RAZEA LD SBEMEED T~ PR L VAR, KB 7 YHYFIHT 5 ERSEECH 5,

ERHBE S FAHRY OMERFR Yo 2 AL A £1 LY 5 AKX 2 XA ORI & BUShOM & fe b A
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B OB LR O IEH OBELE L K Lo b D Th B, o, BIHEH+ L +DLEDH1 T
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HRLTC D, D&Y, vag AXAF 1 HEMICECFE ¢ S EIEH L Tu 5,

WLV F AR 2 A I\ TEPHERD BB O ~OEHT R OMERL & D L 5 ks Th Us

PF++ to browsing
PF+ to browsing

PF % to browsing

PF- to browsing
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Fig. 3. Relationship between the intensity of particulate feeding and a
switch to browsing for P. coelestis. Ranks of the particulate-

feeding intensity, namely PF-++, PF+, PF+x and PF-, are
defined in the text and the legend of Fig. 1. Br: browsing.
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Table 3. Results of a laboratory experiment for the presence of utilization of floating algal
fragments in the water column by Chromis margaritifer and Pomacentrus coelestis. N-:
number of fish used in the experiment.

Reaction to floating algal Reaction to filamentous Stomach contents of
Species fragments collected by a algae attached to pebbles experimental fish
plankton net sampled in the field

Chromis margaritifer Rapidly throwing up a frag- No browsing while searching Empty: one fish
(N=3) ment after snapping it up for prey in the water column Pelagic copepods and an in-
sect detected: two fish

Pomacentrus coelestis Rapidly throwing up a frag- Browsing algae attaiched to Algae founded: two fish
(N=2) ment after snapping it up pebbles
% 23
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Foraging Ecology of the Pomacentrid Fish Chromis margaritifer and
Pomacentrus coelestis at Kuchierabu Island

Mikio NoOpA*, Itaru IKEDAY
Hiroaki HASHIMOTO and Kenji GUSHIMA

Faculty of Applied Biological Science, Hiroshima University,
Higashi-Hiroshima 739, Jepan

Foraging behavior and diet of Chromis margaritifer and Pomacentrus coelestis were in-
vestigated on shallow reef habitats at Kuchierabu Island (30°28 N, 130°12'E), southern
Japan, from July to November 1988. Observations of feeding behavior of both species show-
ed major utilization of planktonic prey; more than 70% of the foraging (C. margaritifer,
999%; P. coelestis, 78%) was particulate—feeding in the water column and the other was
browsing on the substratum. Differences in foraging between the two species were con-
spicuous in frequency of browsing and P. coelestis were often seen browsing. On the basis
of stomach content analysis, both species preyed mainly on planktonic copepods and benthic
algae, and in particular, algae were relatively more important to P. coelestis. In addition, C.
margaritifer tended to prefer relatively larger planktonic copepods. A shift from part-
iculate~feeding to browsing showed a difference in accordance with the intensity and activi-
ty of particulate-feeding for P. coelestis; a shift to browsing following inactive particulate-
feeding was frequently observed. Number of bites in browsing for P. coelestis was much
more in bouts of browsing following inactive particulate-feeding than in bouts of browsing
following active particulate-feeding. In a feeding experiment using a small acrylic tank,
both species exhibited no feeding on floating benthic algae collected in the field. Feeding
pattern of both species were discussed in relation to short-term fluctuations in density of
prey-sized zooplankters.

Key words: particulate-feeding, Pomacentridae, zooplankton, feeding habit
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