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Ontogenetic changes in diet and foraging behavior of Thalassoma lutescens were examined in shallow

reef habitats around Kuchierabu Island, southern Japan.

This species mainly took small benthic

invertebrates, including gammarids, polychaetes, sipunculids, chitons, crabs, gastropods, pelecypods and
urchins from algal mats. Larger fish consumed correspondingly larger prey, although most of the latter
were armored with hard exoskeletons, shells or body plates (e.g., crabs, gastropods, pelecypods and
urchins). Such hard parts were crushed with the molar-like, pharyngeal teeth which develop with fish
growth, allowing exploitation of such larger, hard-bodied prey. Because the densities of larger prey species
were relatively low in the initial habitats foraged, larger fish shifted their foraging attention to rock and
coral crevices, where the prey species dwelt in greater numbers, as well as foraging over larger areas. Such
behavioral changes maintained high foraging efficiency in larger fish.
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Fig. 1. Maps of study sites, Honmura and Nishi-
ura, around Kuchierabu Island, southern Japan.
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Fig. 2. Upper (A) and lower (B) jaw teeth and
upper (C) and lower (D) pharyngeal teeth of
Thalassoma lutescens, 24.5cm TL.
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Fig. 3.
Thalassoma lutescens.
cm TL; C, 24.5cm TL.

Posterior view of lower pharyngeal teeth of
A, 10.0cm TL; B, 15.0
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Table 1. Changes in gut contents of Thalassoma lutescens with growth, showing mean percent volume of each

prey in each size class.

Size class (total length, cm)

Prey
6.1-9.0 9.1-12.0 12.1-15.0 15.1-18.0 18.1-21.0 21.1-29.0

Crabs 0.5 13.8 19.1 17.3 24.0 323
Shrimps 1.2
Stomatopods 3.3 6.0 6.6 4.9 9.5
Hermit crabs 0.3 0.1 2.3
Gammarids 49.8 8.0 4.5 0.2 0.3
Isopods 0.9 3.7 0.6 0.1 0.1
Polychaetes 17.8 20.2 14.9 15.8 16.4 13.3
Sipunculids 16.8 21.8 20.1 15.2 12.9 4.6
Gastropods 3.5 5.4 6.4 5.7 11.6
Pelecypods 0.6 6.8 7.2 8.0 10.7
Chitons 13.3 12.0 9.6 10.8 11.5 5.1
Echinoids 0.4 2.8 6.8 8.5 10.0
Asteroids 1.8 0.2 1.0 1.2 0.2
Others 0.8 10.6 8.7 10.3 6.5 2.7
Number of guts examined 5 24 78 82 73 31
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Fig. 4. Size distribution of invertebrate prey found in guts of each size class in Thalassoma lutescens.

SHELLS
Worms

include polychaetes and sipunculids. Shells include gastropods, pelecypods, and chitons.
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Table 2. Percentage of foraging in three microhabitats by each size class of Thalassoma lutescens.

Size class Substratum Number of pecks
(total length, cm) Algal mat Coral Rock crevice and bites observed
7-9 100.0 100
10-12 87.0 5.5 7.5 200
13-15 90.5 9.5 100
16-18 89.2 0.8 10.0 120
19-21 77.3 3.6 19.1 110
22-29 58.4 6.5 35.1 77
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Table 3. Quantitative analyses of benthic invertebrates in three major foraging microhabitats of Thalassoma
lutescens, showing mean individual number (N) and volume (V, mm®) of each prey per 100cm? and mean
volume (S, mm®) of individuals in each prey. Copepods, etc. include copepods, cumaceans, mysids, and

tanaids.
Algal mat Coral Rock crevice
Prey
N A S A S N A S
Crabs 1.3 42.9 327 69.8 44.4 0.2 22.7 113.5
Shrimps 0.3 3.1 1.2 30.2 107.8 0.4 87.0 217.5
Stomatopods 0.1 1.8 5.0 0.1 12.1 151.2
Hermit crabs 0.1 0.1 1.7
Gammarids 223.4 183.8 0.8 10.1 4.4 0.4 0.4 4.9 11.1
Isopods 28.4 5.1 0.2 0.4 0.3
Copepods, etc. 65.4 21.2 0.3 70.4 18.4 0.3
Polychaetes 87.9 34.6 0.4 21.5 25.0 13.8 394.0 28.6
Sipunculids 0.8 31 3.8 4.8 388.0 80.1
Gastropods 5.3 26.3 5.0 19.0 6.3 0.3 6.5 23.2
Pelecypods 0.1 0.4 3.3 1.0 3923 377.2
Chitons 33 20.8 6.3 0.7 11.6 17.0
Echinoids 0.2 9.0 50.0 0.1 10.3 128.8
Asteroids 2.6 18.5 7.2 19.4 46.1 0.4 30.1 71.6
Others 7.9 22.9 29 25.8 26.3 0.1 1.2 10.0
Total 427.1 393.6 0.9 89.1 208.9 23 223 1360.7 60.9
Sample number 40 20 20
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Table 4. Size distribution of major prey in foraging microhabitats of Thalassoma lutescens, showing mean
individual numbers per 100cm® Prey are divided into gammarids, worms (polychaetes and sipunculids),

crabs, and shells (gastropods, pelecypods and chitons).

Prey Body width (mm) Algal mat Coral Rock crevice

Gammarids 0.3- 1.0 216.73 10.08 0.44
1.1- 3.0 0.67 0.06

Worms 0.3- 1.0 83.24 0.83 8.43
1.1- 3.0 5.06 0.03 7.46
3.1- 50 0.44 2.36
5.1- 7.0 0.32

Crabs 0.3- 1.0 0.07 0.04 0.09
1.1- 3.0 0.62 0.84 0.08
3.1- 5.0 0.43 0.16 0.02
5.1- 7.0 0.11 0.28 0.01
7.1-13.0 0.07 0.24

Shells 0.3- 1.0 3.44 1.29 0.04
1.1- 3.0 4.30 0.54 0.73
3.1- 5.0 0.86 0.26 0.44
5.1- 7.0 0.05 0.16 0.52
7.1-11.0 0.45 0.27

Sample number 40 20 20

Table 5.

Changes in foraging behavior of Thalassoma lutescens with growth, showing mean numbers of

approaches to substrate for prey search and of feeding pecks and bites, and mean distance of movements to

change foraging microhabitats for 5 min.

Size class Approach to sD Pecks and sD Distance of sD Total minutes
(total length, cm) substrate bites movement (m) observed

7-9 46.2 9.2 46.2 9.2 8.1 25 90
10-12 29.5 7.9 6.6 1.5 5.0 2.4 420
13-15 235 5.9 5.1 0.5 245 6.2 420
16-18 18.9 3.5 5.1 0.6 51.5 9.3 420
19-21 14.6 2.6 4.8 0.9 131.8 25.7 420
22-29 5.3 1.3 1.3 0.4 494.8 233.7 420
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