
































Table 3: Preferences of A. planci for whole-coral colonies. Values reported 
are number of individuals preferring each species in 3 separate choice tests. p­
values were determined by 2-tailed Binomial tests. 

Species # Preferring P-value 

Diploastrea helioDQra 5 0.041 
Acropora aspera 15 

Porites rus 2 0.004 
A. aspera 15 

Coscinaraea columna 6 0.332 
A.aspera 11 

Crushed Coral Tissue Preference Assays 

All of the crushed coral tissues appeared to stimulate feeding behavior 

(Table 4). P. rus stimulated feeding behavior the most (p=O.OO4) among the 

tested corals. These data were consistent with the 5 % (m/v) aqueous extract 

data (Table 10). 

Table 4: Preferences of A. planci for crushed coral tissue. Values reported and 
determination of p-values are the same as in Table 3. 

Species 

Diploastrea heliopora 
control 

Porites rus 
control 

Coscinaraea columna 
control 

# Preferring 

10 

13 
6 

16 
3 

13 
5 

P-value 

0.167 

0.004 

0.096 



Crushed coral tissues were also tested against crushed A. aspera as a 

control. A. aspera stimulated feeding significantly when compared with D. 

heliopora and P. rus (Table 5). These results were similar to the whole-coral 

preference tests (Table 3). 

Table 5: Preferences of A. planci for crushed coral tissue with crushed A. 
aspera as the control. Values reported and determination of p-values are the 
same as in Table 3. 

Species 

Diploastrea heliopora 
Acropora aspera 

Porites rus 
Acropora aspera 

Coscinaraea columna 
Acropora aspera 

Organic Extract Preference Assays 

# Preferring 

5 
15 

4 
15 

8 
II 

P-value 

0.041 

0.019 

0.648 

Organic extracts were tested at a concentration of 0.45 mg/cm2 and 2.7 

mg/cm2 to cover a range of natural concentrations found in the 4 corals (Table 

1). Most organic extracts at low concentration (0.45 mg/cm2
) appeared to 

stimulate feeding behavior of A. planci (Table 6). However, only the D. 

heliopora extract significantly stimulated feeding behavior and the extract from 

C. columna did not affect feeding. When extract concentration was increased to 

a 2.7 mg/cm2 level, all test results became insignificant (Table 7). The small 
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size of the tanks and location of highly concentrated extracts adjacent to control 

corals potentially affected the ability of A. planci to distinguish between control 

and treated gauze-wrapped corals. 

When organic extracts were tested with A. aspera organic extract as the 

control, there was no significant difference between the number of A. planci 

choosing A. aspera and D. heliopora or C. columna. However, organic extract 

of P. rus showed a trend of being not preferred (p=O.077) when tested against 

A. aspera organic extract (Table 8). 

Table 6: Preferences of A. planci for coral organic extract at 0.45 mg/cm2 

concentration. Values reported are number of individuals preferring each coral 
extracts in 3 separate choice tests. P-values were determined by 2-tailed 
Binomial tests. 

Species 

Diploastrea heliopora 
control 

Porites rus 
control 

Coscinaraea columna 
control 

# Preferring 

12 
3 

12 
6 

8 
12 

12 

P-value 

0.035 

0.238 

0.502 



Table 7: Preferences of A. planci for coral organic extract at 2.7 mg/cm2 

concentration. Values reported and determination of p-values are the same as 
in Table 4. 

Species # Preferring P-value 

Diploastrea helioPQra 7 1.000 
control 6 

Porites rus 13 0.167 
control 6 

Coscinaraea columna 6 1.000 
control 5 

Table 8: Preferences of A. planci for coral organic extract at 1 mg/cm2 

concentration with 1 mg/cm: A. aspera organic extract as a control. Values 
reported and determination of p-values are the same as in Table 4. 

Species 

Diploastrea heliopora 
Acropora aspera 

Porites rus 
Acropora aspera 

Coscinaraea columna 
Acropora aspera 

Aqueous Extracts Preference Assays 

# Preferring 

8 
10 

4 
12 

9 
10 

P-value 

0.814 

0.077 

1.000 

Aqueous extracts were tested at 1 % (mass/volume) level and 5 % (m/v). 

At low concentrations (l %), there were no significant feeding effects (Table 9). 

However, when the concentration was increased to a 5 % level, all aqueous 
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extracts seemed to stimulate feeding behavior (Table 10), especially aqueous 

extracts from P. rus (p=O.OO4). 

The aqueous extracts were also tested with A. aspera aqueous extract as 

a control. A. aspera significantly stimulated feeding compared with D. 

heliopora and C. columna. However, compared with P. rus aqueous extract, 

there was no significant difference (Table 11). 

Table 9: Preferences of A. planci for coral aqueous extract at 1 % m/v 
concentration. Values reponed and determination of p-values are the same as 
in Table 4. 

Species 

Diploastrea heliopora 
control 

Porites rus 
control 

Coscinaraea columna 
control 

# Preferring 

8 
10 

6 
10 

11 
6 

14 

P-value 

0.814 

0.454 

0.332 



Table 10: Preferences of A. planci for coral aqueous extract at 5% rn/v 
concentration. Values reported and detennination of p-values are the same as 
in Table 4. 

Species 

Diploastrea heliopora 
control 

Porites rus 
control 

Coscinaraea columna 
control 

# Preferring 

12 
6 

14 
2 

11 
6 

P-value 

0.238 

0.004 

0.332 

Table 11: Preferences of A. planci for coral aqueous extract at 2% rn/v 
concentration with 2% m/v A. aspera aqueous extract as a control. Values 
reported and detennination of p-values are the same as in Table 4. 

Species 

Diploastrea heliopora 
Acropora aspera 

Porites rus 
Acropora aspera 

Coscinaraea columna 
Acropora aspera 

# Preferring 

5 
15 

8 
12 

5 
15 

15 

P-value 

0.041 

0.503 

0.041 



DISCUSSION 

Feeding preferences of A. planci for three species of non-susceptible 

corals did not provide direct evidence of chemical defenses in these stony 

corals. However, laboratory assays indicate that A. planci has significant 

feeding preferences for some corals and their extracts. As whole corals, D. 

heliopora and P. rus were significantly less susceptible to A. planci than A. 

aspera (Table 3). Interestingly, under laboratory conditions, A. planci showed 

no difference in preference between C. columna, which is known as a non­

favored prey (Birkeland and Lucas 1990), and A. aspera. When these corals 

were crushed and incorporated into the carrageenan cubes, then wrapped by 

gauze to eliminate possible differences in micromorphology and nematocysts 

among them, the patterns of feeding preferences (Table 5) remained identical to 

those of whole coral preference tests (Table 3). This result suggest that A. 

planci feeding preference patterns are determined neither by coral morphology 

nor type of nematocysts present in these three corals. This contradicts 

previously reported studies which suggest that coral morphology and 

nematocysts may affect feeding preferences of A. planci (Barnes et. al. 1970, 

Gorean et. al. 1972, Chesher 1969b, Menge 1982). However, colony sizes used 

in this experiment were relatively smaller than most of colonies in the field. 

Coral colonies with actual field size and growth morphology might have 
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different effects on feeding patterns, but it is almost impossible to conduct 

laboratory preference assays with full size coral colonies. 

Since nematocyst effectiveness was never tested directly in the assays, 

possibility of defense by nematocysts can not be eliminated entirely, however 

further assay results suggest that feeding preference patterns are likely 

determined by chemical stimulants produced by these corals. Chemical extracts 

of live corals have long been known to induce movement and feeding responses 

of A. planci (Brauer et al. 1970, Collins 1970, Hanscomb 1976). In this study, 

almost all types of coral extracts (aqueous and organic) or crushed corals 

stimulated A. planci feeding behavior and in most cases acted as attractants. 

Tests of organic extracts from these corals compared with solvent 

controls, indicate a tendency for the extracts to be attractants toward A. planci. 

When these organic extracts were tested with A. aspera organic extract as 

controls, there were no significant differences in feeding preferences between 

extracts from two non-susceptible corals (D. heliopora and C. columna) and A. 

aspera. The only exception to this was the organic extract from P. rus which 

was less preferred than the A. aspera extract (p=.077). Based on these data, 

organic extracts from D. heliopora, C. columna and A. aspera do not affect A. 

planci feeding behavior; however, organic extracts from P. rus may chemically 

affect A. planci feeding behavior. 
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All of the aqueous extracts at 5% wjv concentration from these corals 

tended to be attractants, especially P. rus extract (p=O.OO4). Tests of these 

extracts with A. aspera aqueous extract as a control showed that A. planci 

significantly preferred A. aspera aqueous extracts over D. heliopora and C. 

columna (p=.041 for each) but not over P. rus extract. This result can be 

explained by strong feeding attraction triggered by P. rus aqueous extracts 

(p=O.OO4, Table 8) acting to offset the attraction caused by A. aspera aqueous 

extracts (Table 9). 

The best explanation for A. planci feeding preferences toward stony 

corals, based on this series of preference assays, is that A. planci shows 

"various degrees of preference" for different coral species. To summarize this, 

the likely order of A. planci preference for the 4 species used in this study may 

be ranked from most to least desired as follows: I) A. aspera 2) C. columna 3) 

D. heliopora 4) P. rus. In support of this ranking; 1) whole coral or crushed A. 

aspera were strongly preferred over D. heliopora and P. rus, 2) A. aspera 

aqueous extracts were preferred over those of D. heliopora and C. columna, 3) 

P. rus aqueous extracts were as good an attractant as those of A. aspera, 4) 

there was no difference in preference for organic extracts of D. heliopora, C. 

columna or A. aspera, 5) P. rus organic extract was least favored, and 6) any 

coral extracts were better than no extracts. 
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This may indicate that some chemical components in the aqueous 

extracts are responsible for attracting A. olanci. The degree of attraction toward 

A. olanci may be influenced by quantities of these attractant chemicals in the 

corals. It is also possible that the quantity of the attractant chemicals varies 

among coral species. Such chemicals are possibly water soluble proteins, 

amino acids, carbohydrates or other organic molecules. Collins (1975a) and 

Hanscomb (1976) reported that both high and low molecular weight fractions 

are responsible for eliciting feeding responses. Identifying the chemical 

components of coral extracts that are most responsible for A. olanci feeding 

preference could be done by separating each extract into fractions by 

chromatographic methods and testing them in a series of feeding preference 

assays. 

Mechanisms responsible for high survival rates of some non-susceptible 

corals and avoidance of predation by A. olanci are still unknown. However, 

possible explanations for this phenomena may be derived by analyzing 

preference assay data. A. olanci likely select and feed on prey according to the 

strength of attractant chemical stimulants. D. heliopora and P. rus when 

undisturbed, may emit few or no feeding attractants that initiate feeding 

behavior of A. olanci. On the other hand, other corals such as A. aspera may 

secrete more noticeable chemical stimulants which attract A. olanci. When 

these non-susceptible corals are crushed or chemically extracted, the chemical 
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stimulants responsible for A. planci feeding behavior are enhanced. As a result 

they become preferred over controls. 

A. planci locates prey by means of chemosensory attraction (Ormond et 

al. 1973, 1974). Therefore chemical stimulants playa very important role in 

the predator-prey relationship of A. planci and stony corals. In the field, A. 

planci are often attracted to damaged corals or colonies already preyed upon by 

other A. planci (Ormond 1973, Sloan and Campbell 1982). This feeding 

behavior also suggests that quantities and strengths of chemical stimulants in 

the environment are very important in determining dietary preferences. 

Non-susceptible corals such as D. heliopora or P.rus possibly avoid A. 

planci predation by not sending any chemical attractants to the immediate 

environment. For survival of stony corals, avoiding detection by not producing 

chemical stimulants may be more efficient than deterring predators with 

chemical defenses. 
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