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ABSTRACT 

Many secondary compounds found in the Alcyonacea of the Indo-Pacific are known to function as 
allelopathic agents, causing deleterious effects on the tissues of scleractinian corals and other octocorals.  
The Gorgonacea of the Caribbean are known to have similar secondary compounds, known thus far to 
function as anti-fouling and predator feeding-deterrent agents, but none have been tested for allelopathy 
within the octocoral community.  Due to the structural similarity of secondary compounds found in the 
Caribbean Gorgonacea and Indo-Pacific Alcyonacea, it is predicted that secondary compounds of 
Gorgonacea in the Caribbean will also have an associated allelopathic affect.  In this study, the potential 
allelopathic affects of Briareum asbestinum (BRA) and Gorgonia sp. (GOR) on the spatial distribution 
of neighboring octocoral colonies were examined at ten sites along the back reefs of the Caye Caulker 
Marine Reserve, Belize.  Univariate analysis of variance (ANOVA, p=0.05) was used to compare 243 
nearest neighbor distances and heights of octocorals surrounding BRA, GOR, and controls in order to 
detect the presence of allelopathy.  In addition, colony size and current direction were taken into 
consideration.  Results of this study showed no evidence that the presence of BRA and GOR influenced 
the dispersion patterns of neighboring octocorals.  Two possible explanations as to why predicted 
allelopathic interactions were not detected may involve the low diversity of the Caribbean region in 
comparison to that of the Indo-Pacific and the limited number of species targeted in this study.  In order 
to determine the prevalence of octocoral allelopathy in the Caribbean region, there is a need to study 
other species of Gorgonacea. 

As a result of strong competition for space, many species of corals have developed special 
adaptations which increase their competitive abilities and fitness (Bakus, Targett, & Schulte, 1986).  The 
evolutionary success of these organisms suggests that the adaptations they possess for spatial competition 
are very effective (Sammarco, Coll, & La Barre, 1985).  Mechanisms used by scleractinian corals in 
competition for space consist of overtopping (Connell, 1976), extracoelenteric digestion through the 
extrusion of mesenterial filaments (Lang, 1973; Sheppard, 1979; Bak et al., 1982), stinging nematocysts 
(Sammarco et al., 1985; Humann & DeLoach, 2002), specialized sweeper tentacles (Richardson et al., 
1979; Wellington, 1980), and normal tentacles (Sheppard, 1979, 1982).  The alcyonacean soft corals of 
the Indo-Pacific possess adaptations such as simple overgrowth (Nishihira, 1982), whole-colony 
movement across the living surface of a scleractinian coral (La Barre & Coll, 1982), or allelopathy 
(Sammarco et al., 1982, 1983), which is an interaction by individuals or colonies of one species that affect 
the growth, health, and/or behavior of another species via chemicals (Whittaker & Feeny, 1971; 
Kittredge, Takahashi, Lindsey, & Lasker, 1974). 

Introduction 

Many studies have been conducted on the effects of allelopathy in competitive interactions 
between Alcyonacean octocorals and scleractinian corals (La Barre & Coll, 1982; Sammarco et al., 1983, 
1985; Coll & Sammarco, 1983, 1992; De Ruyter van Stevenick et al., 1988; Coll, 1992; Sammarco & 
Coll, 1990).  The allelopathic affects of the alcyonaceans on scleractinian corals include retardation of 
growth and tissue necrosis or death of scleractinians by direct tissue-to-tissue contact (Fleury, Coll, 
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Sammarco, Tentori, & Duquesne, 2004).  Death also occurs in the absence of contact by chemicals that 
pass through the water column (Fleury et al., 2004).  In an experiment conducted by Maida et al. (1995), 
Sinularia flexibilis significantly inhibited the recruitment of scleractinian coral spat on nearby substrate at 
positions down-current from the soft coral. 

La Barre, Coll, and Sammarco (1986) conducted an experimental study to demonstrate the 
occurrence of direct and indirect competition for space between three species of soft coral (Sinularia 
flexibilis, Nepthea sp., and Alcyonium molle), in the order Alcyonacea, that may have been due to the 
production of allelopathic chemicals.  Although the presence of allelopathic compounds was never 
detected, there were instances of necrosis, avoidance, and movement experienced by the octocorals 
artificially placed in the vicinity of other corals (La Barre et al., 1986).  Significant tissue necrosis was 
observed in almost all cases where contact between colonies occurred, but was much less common in 
non-contact cases (La Barre et al., 1986).  All species showed bending away or reorientation, termed 
avoidance, under contact and non-contact cases (La Barre et al., 1986). 

 The majority of the literature on coral allelopathy deals with octocorals (subclass Octocorallia, 
order Alcyonacean) and their allelopathic affects on hard corals, fish, and other soft corals in the Indo-
Pacific (Sammarco & Coll, 1992).  Octocorals found in the Caribbean region (subclass Octocorallia, order 
Gorgonacea), on the other hand, are known to be rich in secondary compounds (Faulkner, 1977, 1984, 
1986, 1987, 1988, 1990, 1991), but little is known about their allelopathic capabilities.   

 Based on the data available to date, it appears secondary compounds in Gorgonacea function 
primarily as anti-predator and anti-fouling agents (Sammarco & Coll, 1992; Changyun, Haiyan, 
Changlun, Yanan, Liang, & Huashi, 2008) and are allelopathic against scleractinian corals (Pawlik, 
Burch, & Fenical, 1987).  Competition within the gorganaceans has not been studied as extensively 
(Sammarco & Coll, 1992) as the competition in alcyonaceans; hence Sammarco and Coll (1992) suggest 
further study of the possible allelopathic interactions between species of Gorgonacea is needed. 

In order to address the hypothesis that Gorgonacea use secondary compounds as allelopathic 
agents, two common species of octocorals, Briareum asbestinum (BRA) and Gorgonia sp. (GOR), were 
chosen.  In this study, the potential allelopathic influence of BRA and GOR on dispersion patterns and 
colony size of other neighboring octocorals will be investigated. 

 

The study site chosen for this research was the Caye Caulker Marine Reserve (CCMR) off the 
coast of Belize.  Established in 1999, the CCMR is a 10,000 hectare area encompassing the back and fore-
reefs of a 9.6 km section of the Meso-American Barrier Reef off the coast of the island of Caye Caulker.  
The CCMR was determined to be an ideal site to conduct this study due to the presence of an ongoing, 
long-term research and monitoring program sponsored by the University of Wisconsin-Superior’s 
Caribbean Coral Reef Studies (CCRS) program in conjunction with the Belize Fisheries Department.  
Data for this study were collected at ten established CCRS monitoring sites on the back reefs of the 
reserve (Figure 1).  Dominated by the scleractinian corals Montastraea annularis and Porites asteroides, 
these reefs have an approximate depth of 4-5 meters and an overall hard coral coverage of 12-13%.  
Predominant currents on the back reefs are a north to south long shore current and an east to west surge 
current.   In addition, the back-reefs of CCMR have a well-established octocoral community dominated 
by Briareum asbestinum (BRA) and Gorgonia sp. (GOR), which were the Gorgonacea target species of 
this study.   

Site Description 
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Figure 1.  Boundaries of Caye Caulker Marine Reserve and sites of data collection. 

In order to determine the potential allelopathic affects of BRA or GOR on the spatial dispersion of 
neighboring colonies of octocorals, it was necessary to collect experimental data quantifying the nearest 
neighbor distances within the octocoral community.  Through the use of SCUBA, spatial data were 
collected using a modified point-quarter method.  Colonies of BRA and GOR were selected randomly by 
swimming in an arbitrary direction over the reef, dropping a weighted subsurface buoy, and selecting the 
nearest target species (BRA or GOR) in the proximity of the buoy.   The center of a PVC point-quarter 
sampler (Figure 2) was placed next to the target colony and the point-quarter sampler was oriented in a 
north to south direction to account for the long shore and surge currents.  The height (cm) of the target 
colony at the central point was measured and recorded.  For each of the four quadrants surrounding the 
target colony, the nearest neighboring colony of octocoral was located, identified to species and the height 
(cm) and distance (cm) to the target colony were recorded. 

Materials and Methods 
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Figure 2.  Four 20 cm pieces of 1.9 cm PVC pipe were connected to form a plus sign. (CP=Central Point) 
Arrows indicate distance to nearest neighboring colonies of octocoral in each quadrant. 

Control data were collected similar to the experimental data; a point was chosen randomly by 
dropping a subsurface buoy, the center of the PVC point-quarter sampler was placed at the location of the 
buoy and the sampler was oriented in a north to south direction.  The nearest octocoral colony to the buoy 
was located in each quadrant, identified to species, and the height (cm) and distance (cm) to the central 
point of the PVC sampler were recorded.   

High-resolution photographs were taken of the PVC point-quarter sampler and surrounding 
benthic organisms at each of the sites where data was collected.  These photographs provided a permanent 
record of octocoral spatial dispersion surrounding each point sampled for future reference and analysis. 

Data were analyzed with SPSS software using univariate analysis of variance (ANOVA;  

Analysis 

=0.05) to compare mean nearest neighbor distances and heights for all possible combinations of central 
points.  Specific comparisons were performed using Tukey’s Test.  

Central points were divided into three categories; BRA, GOR, and control.  For the purpose of 
analysis, BRA and GOR were subdivided into two groups, small and large, in order to determine if 
central point (BRA and GOR) size influenced the nearest neighbor distance and height of neighboring 



Allelopathic Affects of Briareum asbestinum and Gorgonia sp. on the Dispersion Patterns of Octocorals Inhabiting the Patch Reefs of the Caye 
Caulker Marine Reserve, Belize 

 

5 

 

octocorals.  Colonies of BRA and GOR were considered small when colony height was less than 17 cm 
and 28 cm, respectively. All other colonies were considered large.    

In order to account for the potential influence of current, data for nearest neighbor distances and 
heights were combined into groups that were located up-current, down-current, up-surge or down-surge 
of the central point.  Data from quadrants 1 and 2 were considered up-current (north), 3 and 4 down-
current (south), 1 and 4 up-surge (east), and 2 and 3 down-surge, (west).  Analysis of variance was used 
to compare mean nearest neighbor distances and heights of central points (BRA, GOR, and control) of 
varying sizes (small and large) between and within current groups. 

The 13 species of octocoral detected in this study are shown in Table 1.  The benthic community 
of the back reef of the CCMR was dominated by Briareum asbestinum (BRA), Pseudopterogorgia sp. 
(PGS), and Gorgonia sp. (GOR) (Table 1).  B. asbestinum accounted for approximately 62% of the total 
neighboring colonies observed, followed by PGS with 15% and GOR with 14%. 

Results 

Table 1   
Summary of species and frequency of nearest neighboring octocoral colonies observed in the Gorgonacea 
of the CCMR, Belize. 
 

Species Species Code Number of Colonies 
Briareum asbestinum BRA 150 

Pseudopterogorgia sp. PGS 37 
Gorgonia sp. GOR 33 

Eunicea succinea EUS 5 
Muricea sp. MCR 4 

Pseudopterogorgia americana PGA 4 
Eunicea fusca EUF 3 

Muriceopsis sp. MCS 2 
Eunicea mammosa EUM 1 
Gorgonia mariae GOM 1 

Pseudoplexaura sp. PSE 1 
Plexaurella sp. PSX 1 

Plexaura homomalla PXH 1 
Total   243 

 
Due to the small sample size for most species of nearest neighboring octocoral colonies, species-

specific statistics could only be applied to the three most abundant species observed in this study (BRA, 
GOR, and PGS).  Figure 3 compares the mean nearest neighbor distances to BRA, GOR, and PGS when 
central points were occupied by BRA or GOR.  No significant differences were found between the mean 
nearest neighbor distances when compared to each other or controls (  > 0.05, ANOVA).   
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Figure 3.  Mean distances and sample sizes (N) of the three most abundant neighboring octocoral species 
to central points.   Mean with 95% confidence intervals shown. 

 Table 2 shows the sample size (N) and average height of small (S) and large (L) central points in 
addition to the average nearest neighbor distances and heights of all nearest neighboring octocorals.  
Since control central points were random locations on the sea floor, they do not have a corresponding 
height.  No significant differences were detected for nearest neighbor distances and heights between and 
within species and sizes of central points ( > 0.05, ANOVA).  In addition, no significant differences 
were found between nearest neighbor distances and heights compared to controls ( > 0.05, ANOVA).  

Table 2   
Comparisons of sample sizes, mean heights (cm) and mean distances (cm) of central points and 
neighboring octocorals.   
  

Central Points Nearest Octocoral Neighbors 
  N Size Height N Height Distance 
  

  

 

       ± CI₉₅     ± CI₉₅ 
BRA 44 S 3.00 44 10.5±2.23 41.9±15.7 

  28 L 45.0 28 14.0±2.89 38.4±7.81 
  72 All 17.0 72 11.9±1.76 40.6±11.0 

GOR 12 S 13.0 12 17.7±4.69 36.9±18.5 
  26 L 46.0 26 16.1±4.93 51.9±13.8 
  48 All 32.0 48 16.5±3.22 48.9±9.60 

Control 123 All   123 14.7±1.74 46.2±10.2 
 
 Tables 3 and 4 show the sample size and heights of small and large central points (BRA and 
GOR) along with the mean nearest neighbor distances and heights of neighboring octocorals under long 
shore current and surge current conditions, respectively.   
 
 

xx x
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Table 3   
Affects of current on the mean height (cm) and distance (cm) of neighboring octocorals to central points 
(BRA, GOR, Control). 
 

Central Points 
  

 
Nearest Octocoral Neighbors 

  Long Shore Current 
  Up-current (North) Down-current (South) 

  N Size Height N Height Distance Height Distance 
  

  

 

      ± CI₉₅    ± CI₉₅     ± CI₉₅     ± CI₉₅ 
BRA 44 S 3.00 22 9.32±3.10 32.5±8.25 11.6±3.38 51.4±35.4 

  28 L 45.0 14 14.7±4.49 38.9±14.8 13.4±4.23 37.9±7.56 
  72 All 17.0 36 11.42±2.60 35.0±7.27 12.4±2.52 46.1±21.2 

GOR 12 S 13.0 6 17.7±9.83 33.8±39.6 17.7±6.18 45.4±21.0 
  26 L 46.0 18 15.1±5.47 51.9±18.6 17.1±6.71 51.9±15.6 
  48 All 32.0 24 15.7±4.43 47.4±15.8 17.3±5.02 50.3±12.1 

Control 123 All   62 14.6±2.18 42.7±7.77 14.8±2.77 49.7±19.1 
 
Table 4 
Affects of surge on the mean height (cm) and distance (cm) of nearest neighboring octocorals to central 
points (BRA, GOR, Control). 
 

Central Points 

  
 

Nearest Octocoral Neighbors 
  Surge Current 
  Up-surge (East) Down-surge (West) 

  N Size Height N Height Distance Height Distance 
  

  

 

      ± CI₉₅     ± CI₉₅     ± CI₉₅     ± CI₉₅ 
BRA 44 S 3.00 22 7.64±2.16 48.2±35.4 13.4±3.67 35.7±9.58 

  28 L 45.0 14 15.4±5.02 38.9±14.0 12.6±3.43 37.9±9.12 
  72 All 17.0 36 10.7±2.56 44.6±21.6 13.1±2.50 36.5±6.53 

GOR 12 S 13.0 6 18.0±7.42 32.5±10.8 17.3±8.92 46.7±43.0 
  26 L 46.0 18 11.7±4.70 53.9±16.3 20.5±6.56 50.0±18.0 
  48 All 32.0 24 13.3±3.88 48.5±12.7 19.7±5.10 49.2±15.4 

Control 123 All   62 12.52±2.26 40.6±6.12 16.9±2.59 51.6±19.5 
 

Univariate analysis of variance detected no significant difference for nearest neighbor distances and 

heights between and within species and sizes of central points (BRA and GOR) and controls ( >0.05).  
In addition, no significant differences were detected for nearest neighbor distances and heights between 

and within long shore and surge currents ( >0.05, ANOVA).    

 

x x x x x

x x x x x
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 Allelopathy is a competitive interaction whereby secondary compounds are produced and 
released into the surrounding environment by one species that affect the colonization, growth, and 
behavior of other species.  The Alcyonacean octocorals of the Indo-Pacific, known to be allelopathic, 
affect other octocorals (La Barre, Coll, & Sammarco, 1986) and scleractinians when competing for space 
(Maida, Sammarco, & Coll, 1995, 2001).  The Gorgonacea of the Caribbean produce similar secondary 
compounds to the Alcyonacea of the Indo-Pacific, but to date none have been found to function as 
allelopathic against other octocorals (Sammarco & Coll, 1992).  Due to the structural similarity of 
secondary metabolites between the Caribbean Gorgonacea and Indo-Pacific Alcyonacea, it is predicted 
that secondary metabolites of Gorgonacea in the Caribbean will also have an associated allelopathic affect 
on other octocorals. 

Discussion and Conclusion 

 If indeed BRA and GOR have an allelopathic affect on neighboring octocorals, it is expected that 
nearest neighbor distances will increase and nearest neighbor heights will decrease in the presence of a 
colony of BRA or GOR.  Results of this study clearly do not support this prediction.  Overall, mean 
nearest neighbor distances and heights from BRA and GOR central points were not significantly different 
from those of controls, suggesting a lack of allelopathic affect by these species. 
 In order to reduce variability in nearest neighbor distances and heights, which may be associated 
with the size of central point colonies, central point colonies (BRA and GOR) were subdivided into small 
and large.  Large central point colonies were predicted to have a greater affect on nearest neighbor 
octocoral heights and distances, since large colonies would potentially produce more allelopathic 
compounds than small colonies.  Results indicated no evidence that the size of central point colonies had 
an affect on the distances and heights of nearest neighboring octocoral colonies. 
 Currents may also influence the distribution and concentration of secondary compounds produced 
by BRA and GOR.  As water flows past a colony of octocoral, secondary compounds are predicted to be 
more concentrated down-current of the colony.  For this reason, currents were separated into two 
categories, long shore current (north to south) and surge current (east to west), to allow for further 
reduction of variability of nearest neighbor distances and heights.  If secondary compounds produced by 
central point colonies were allelopathic, nearest neighbor distances were predicted to be greater and 
nearest neighbor heights were predicted to be smaller down-surge and down-current when compared to 
the controls.  Results indicated that current did not influence the allelopathic affects of BRA and GOR.   

Based on this study, BRA and GOR do not appear to have an allelopathic affect on the spatial 
dispersion and heights of neighboring colonies of octocorals.  Two possible explanations as to why 
predicted allelopathic interactions were not detected may involve the diversity of the Caribbean region in 
comparison to that of the Indo-Pacific and the limited number of species targeted in this study. 

Two and a half million years ago, the Pleistocene glaciations resulted in the near extinction of the 
Alcyonacea in the Caribbean region.  Due to the Indo-Pacific region’s large volume and extreme depth, 
Alcyonacea species diversity remained high (> 90 species) compared to the Caribbean region (3 species) 
(Sammarco & Coll, 1992).  Because of the high species diversity and abundance of Alcyonacea in the 
Indo-Pacific region, competition for space was intense.  Intense competition for space, in turn, became a 
strong selective force for individuals possessing secondary compounds with allelopathic capabilities.  In 
the Caribbean, due to its young age, near absence of Alcyonacea, and low diversity of Octocorallia, the 
selective pressures on Gorgonacea to evolve secondary compounds with allelopathic abilities were greatly 
reduced.  This may explain the apparent absence of allelopathy in Caribbean Gorgonacea even though 
they possess secondary compounds that have allelopathic potential. 
 Another possible explanation of the results may involve the limited number of species targeted in 
this study.  Although BRA and GOR showed no evidence of allelopathy, all species of Caribbean 
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Gorgonacea and Alcyonacea must be investigated for allelopathic capabilities prior to concluding that 
allelopathy does not exist in Caribbean Octocorallia. 
 In conclusion, results indicate no evidence that colonies of BRA or GOR influence the dispersion 
patterns or sizes of neighboring octocorals inhabiting the back reefs of the Caye Caulker Marine Reserve.  
It is clear that additional studies of Caribbean Gorgonacea are needed in order to better understand the 
role of secondary compounds produced by this group and to determine if these compounds act as 
allelopathic agents against octocorals. 



Allelopathic Affects of Briareum asbestinum and Gorgonia sp. on the Dispersion Patterns of Octocorals Inhabiting the Patch Reefs of the Caye 
Caulker Marine Reserve, Belize 

 

10 

 

References 

 
Bak, R. P. M., Termaat, R. M., & Dekker, R. (1982). Complexity of coral interactions: Influence of time, 

location of interaction, and epifauna. Marine Biology, 69, 215-222. 

Bakus, G. J., Targett, N. M., & Schulte, B. 1986. Chemical ecology of marine organisms: An overview. 

Journal of Chemical Ecology. 12(5), 951-986. 

Changyun, W., Changlun, S., Yanan, W., Liang, L., & Huashi, G. (2008). Chemical defensive substances 

of soft corals and Gorgonians. Acta Ecologica Sinica, 28(5), 2320-2328. 

Coll, J. C. (1992). The Chemistry and chemical ecology of octocorals (Coelenterata, Anthozoa, 

Octocorallia). Chemical Reviews, 92, 613-631. 

Coll, J. C., Bowden, B. F., Tapiolas, D. M., & Dunlap, W. C. (1982). In situ isolation of allelochemicals 

released from soft corals (Coelenterata: Octocorallia): A totally submersible sampling apparatus. 

Journal of Experimental Marine Biology and Ecology, 60, 293-299. 

Coll, J. C., & Sammarco, P. W. (1983). Terpenoid toxins of soft corals (Cnidaria, Octocorallia): Their 

nature, toxicity, and ecological significance. Toxicon Suppl. 3, 69-72. 

Coll, J. C., & Sammarco, P. W. (1992). Chemical adaptations in the Octocorallia: Evolutionary 

considerations. Marine Ecology Progress Series, 8, 93-104. 

Connell, J. H. (1976). Competitive interactions and the species diversity of corals. In: Mackie, G.O. (ed.) 

Coelentrate ecology and behavior. Plenum Press, New York, p. 51-58. 

De Ruyter van Stevenick, E. D., Van Mulekom, L. L., & Breeman, A. M. (1988). Growth inhibition of 

Lobophora variegate (Lamouroux) Womersley by Scleractinian corals. Journal of Experimental 

Marine Biology and Ecology, 115, 169-178. 

Faulkner, D. J. (1977). Interesting aspects of marine natural products chemistry. Tetrahedron 33, 1421-

1443. 

 



Allelopathic Affects of Briareum asbestinum and Gorgonia sp. on the Dispersion Patterns of Octocorals Inhabiting the Patch Reefs of the Caye 
Caulker Marine Reserve, Belize 

 

11 

 

Faulkner, D. J. (1984). Marine natural products: Metabolites from marine invertebrates. Nat. Prod. Rep. 

1, 551-598. 

Faulkner, D. J. (1986). Marine natural products: Metabolites from marine invertebrates. Nat. Prod. Rep. 

3, 1-33. 

Faulkner, D. J. (1987). Marine natural products: Metabolites from marine invertebrates. Nat. Prod. Rep. 

4, 539-576. 

Faulkner, D. J. (1988). Marine natural products: Metabolites from marine invertebrates. Nat. Prod. Rep. 

5, 613-663. 

Faulkner, D. J. (1990). Marine natural products: Metabolites from marine invertebrates. Nat. Prod. Rep. 

7, 269-309. 

Faulkner, D. J. (1991). Marine natural products: Metabolites from marine invertebrates. Nat. Prod. Rep. 

8, 97-147. 

Fleury, B. G., Coll, J. C., Sammarco, P. W., Tentori, E., & Duquesne, S. (2004). Complentary 

(secondary) metabolites in an octocoral competing with a Scleractinian coral: Effects of varying 

nutrient regimes. Journal of Experimental Marine Biology and Ecology, 303, 115-131. 

Humann, P., & DeLoach, N. (2002). Reef Coral Identification: Florida, Caribbean, Bahamas. 

Jacksonville, FL: New World Publications, Inc. 

Kittredge, J. S., Takahashi, F. T., Lindsey, J., & Lasker, R. (1974). Chemical signals in the sea: Marine 

allelochemics and evolution. Fishery Bulletin, 72(1), 1-11. 

La Barre, S. C., & Coll, J. C. (1982). Movement in soft corals: An interaction between Nephthea brassica 

(Coelenterata: Octocorallia) and Acropora hyacinthus (Coelenterata: Scleractinia). Marine 

Biology, 72, 119-124. 

 



Allelopathic Affects of Briareum asbestinum and Gorgonia sp. on the Dispersion Patterns of Octocorals Inhabiting the Patch Reefs of the Caye 
Caulker Marine Reserve, Belize 

 

12 

 

La Barre, S. C., Coll, J. C., & Sammarco, P. W. (1986). Competitive strategies of soft corals 

(Coelenterata: Octocorallia): III. Spacing and aggressive interactions between Alcyonaceans. 

Marine Ecology Progress Series, 28, 147-156. 

Lang, J. C. (1973). Interspecific aggression by Scleractinian corals. II. Why the race is not only to the 

swift. Bulletin of Marine Science, 23, 261-279. 

Maida, M., Sammarco, P. W., & Coll, J. C. (1995a). Effects of soft corals on Scleractinian coral 

recruitment. I: Directional allelopathy and inhibition of settlement. Marine Ecology Progress 

Series, 121, 191-202. 

Maida, M., Sammarco, P. W., & Coll, J. C. (1995b). Directional allelopathic effects of the soft coral 

Sinularia flexibilis (Alcyonacea: Octocorallia) on Scleractinian coral recruitment. Bulletin of 

Marine Science, 56, 303-311. 

Maida, M., Sammarco, P. W., & Coll, J. C. (2001). Effects of soft corals on Scleractinian coral 

recruitment. II: Allelopathy, spat survivorship and reef community structure. Marine Ecology, 22 

(4), 397-414. 

Nishihira, M. (1982). Interactions of Alcyonaria with hermatypic corals on an Okinawan reef flat. In, The 

Reef and Man, Proc. 4th Int. Coral Reef Symp., Vol. 1, edited by E.D. Gomez, C.E. Birkeland, 

R.W. Buddemeier, R.E. Johannes, J.A. Marsh Jr. & R.T. Tsuda, Univ. Philippines, Quezon City, 

722. 

Pawlik, J. R., Burch, M. T., & Fenical, W. (1987). Patterns of chemical defense among Caribbean 

Gorgonian corals; A preliminary survey. Journal of Experimental Marine Biology and Ecology, 

108, 55-66. 

Richardson, C. A., Dustan, P., & Lang, J. C. (1979). Maintenance of living space by sweeper tentacles of 

Montastraea cavernosa, a Caribbean reef coral. Marine Biology, 55, 181-186. 



Allelopathic Affects of Briareum asbestinum and Gorgonia sp. on the Dispersion Patterns of Octocorals Inhabiting the Patch Reefs of the Caye 
Caulker Marine Reserve, Belize 

 

13 

 

Sammarco, P. W., Coll, J. C., & La Barre, S. C. (1982). Competition between soft corals (Octocorallia) 

and Scleractinian corals: Species-specific allelopathy. Australia Marine Science Bulletin, 79, 21. 

 

Sammarco, P. W., Coll, J. C., La Barre, S. C., & Willis, B. (1983). Competitive strategies of soft corals 

(Coelenterata: Octocorallia): Allelopathic effects on selected Scleractinian corals. Coral Reefs, 1, 

173-178. 

Sammarco, P. W., Coll, J. C., & La Barre, S. (1985).  Competitive strategies of soft corals (Coelenterata: 

Octocorallia). II. Variable defensive responses and susceptibility to Scleractinian corals. Journal 

of Experimental Marine Biology and Ecology, 91, 199-215. 

Sammarco, P. W., & Coll, J. C. (1990). Lack of predictability in terpenoid function: Multiple roles and 

integration with related adaptations in soft corals. Journal of Chemical Ecology, 16, 273-289. 

Sammarco, P. W., & Coll, J. C. (1992). Chemical adaptations in the Octocorallia: Evolutionary 

considerations. Marine Ecology Progress Series, 88, 93-104. 

Sheppard, C. R. C. (1979). Interspecific aggression between reef corals with reference to their 

distribution. Marine Ecology Progress Series, 1, 237-247. 

Sheppard, C. R. C. (1982). “Reach” of aggressively interacting corals and relative importance of 

interactions at different depths. In, The Reef and Man, Proc. 4th Int. Coral Reef Symp., Vol. 1, 

edited by E.D. Gomez, C.E. Birkeland, R.W. Buddemeier, R.E. Johannes, J.A. Marsh Jr. & R.T. 

Tsuda, Univ. Philippines, Quezon City, pp. 363-368. 

Wellington, G. M. (1980). Reversal of digestive interaction between Pacific reef corals: Mediation by 

sweeper tentacles. Oecologia (Berlin) 47, 340-343. 

Whittaker, R. H., & Feeny, P. P. (1971). Allelochemics: Chemical interactions between species. Science, 

171, (3973): 757-770. 

 


