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RESEARCH PROJECT  
 

INTRODUCTION 
 

Cnidaria (Coelenterates) appeared for the first time during the Precambrian. Today the phylum is 
comprised of more than 10,000 living species. They are prevalently marine species and are subdivided into three 
major classes: Hydrozoa, Scyphozoa and Anthozoa (Brusca & Brusca 1990). Many organisms may be said to 
represent this phylum such as hydroids (Hydra), well-known to students and biologists, large jelly fish, popular 
and familiar to bathers, precious corals (for ex., the Mediterranean red coral, Corallium rubrum) and hermatipic 
(builders of the great tropical coral reef). All the organisms of this phylum possess stinging cells which they 
discharge on contact with prey (Hessinger & Lenhoff 1988). 

 
 Cnidaria have complex life cycles. Most species are able to reproduce both sexually and asexually (Fautin 

et al. 1989). Sexual and asexual reproductive phases alternate in a life cycle known as metagenesis. In reality, the 
metagenetic paradigm – jelly fish (sexual phase) – larvae (dispersal phase) - polyp (asexual phase) – jelly fish – 
has, in many cases, been modified through the reduction or loss of certain stages and the adoption of sexual 
reproductive behavior by polyps and in some cases the adoption of the asexual stage by jelly fish. Particularly, 
while the jelly fish stage is generally present, albeit in varying complexity, in hydrozoans and scyphozoans, it is 
totally absent in anthozoans. 

 
Compared to the objective complexity of the biological and reproductive cycles of Cnidaria, their anatomy 

is not complex, with a relatively simple tissue arrangement (Scrutton 1979). Individuals, whether they be polyps 
or jelly fish, are composed of two layers of cells, ectoderm and endoderm, separated by a non-cellular mesoglea. 
In particular, the “gonads” are basically a mass of germ cells grouped together. The germ cells originate from the 
ectoderm in Hydrozoans and from the endoderm in Scyphozoans and in Anthozoans. 

 
Generally, in the field of zoology today, Cnidaria are among the least studied animals, so “little” so that in 

a recent review, they were defined as “neglected animals” (Fautin 2002; Müller & Leitz 2002). In particular, 
information on the biology of scleractinian anthozoans has been collected basically over the past 20 years and 
deals mainly with tropical or subtropical species, while there is precious little, if any, information on species 
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living in temperate climates, especially on Mediterranean species (Veron 2000). Thus far, their population 
structure and dynamics have been compared and correlated to certain environmental parameters and with the 
phenomena of symbiosis with unicellular algae (zooxanthellae) that are necessary to the forming of compact 
calcareous skeletal tissue and as trophic support in polyps. (Bak & Meesters 1999; Kinzie 1999; Fagooneee et al. 
1999). We have but fragmentary information on their reproductive strategies which include asexual phenomena 
such as budding, fragmentation, and fission, and phenomena of gonochoric (separate sexes), hermaphroditic, and 
parthenogenetic sexuality (Fautin 2002). Development also appears to change when we look at the study of larvae 
with planktonic or bentonic dispersal and different nutritional habits: lecithotrophic, planktotrophic, and 
simbiotrophic (Hughes et al. 1999; Müller & Leitz 2002). 
 
COLLECTED DATA  
 

Our lab has been investigating reproductive biology and population dynamics in various animal groups for 
many years (Cnidaria, Platyhelminthes, Anellida, Vertebrates [Fish and Amphibians]). Regarding the phylum 
Cnidaria, in recent years attention has been focused mainly on scleractinian anthozoans, and particularly on 
solitary corals (= not colonial). Flanked by a research project being carried out in collaboration with the 
laboratory of Dr. Nanette E. Chadwick-Furman (Interuniversity Institute for Marine Science of Eilat – Israel) on 
the study of tropical species of the family Fungiidae living in the northern Red Sea (Chadwick-Furman et al. 
2000; Goffredo & Chadwick-Furman 2000, 2003; Gektidis et al. 2004), a main line of investigation focused on 
the population structure and reproductive biology of the Mediterranean scleractinian Balanophyllia europaea 
(Goffredo & Telò 1998; Goffredo & Zaccanti 2004; Goffredo et al. 2000, 2002, 2004a, b). Surprisingly, we found 
the species to be hermaphroditic although it is part of a genus that has thus far been described as comprising 
sexually separate species. Even in the case of the larger family of Dendrophylliidae, which is comprised of about 
29 genera with 349 species, the hermaphroditic sexual condition is an exception in that 96% of the species 
investigated is gonochoric (Harrison & Wallace 1990). 

 
In short, we collected data on the biology of Balanophyllia europaea regarding: 
 

a) sexual condition, reproductive modality and embryonic development (Goffredo & Telò 1998): we found 
that Balanophyllia europaea is a simultaneous hermaphroditic brooding coral (the only one of its genus); 

 
b) ultrastructures of spermatogenesis (Goffredo et al. 2000): we found sperm morphology in Balanophyllia 

europaea to be the same as that in species of separate sexes (Harrison 1985; Steiner & Cortes 1996); this 
fact supports the hypothesis that hermaphroditism in Balanophyllia europaea is a secondary, adaptive 
condition; 

 
 
c) the annual cycle of sexual reproduction (Goffredo et al. 2002): this study is the first investigation to be 

carried out of the annual cycle of sexual reproduction in a Mediterranean solitary coral; the differential 
distribution of the germ cells of the opposite sex that we found along the oro-aboral axis in hermaphrodite 
polyps of Balanophyllia europaea (we found that by and large the distribution of mature testicles was 
towards the polyp’s oral pole while that of mature oocytes was towards the aboral pole) was interpreted 
as a possible barrier to self-fertilization as it would diminish encounters between gametes of the opposite 
sex, produced by the same individual; 

 
d) behavior and larval dispersal capacity (Goffredo & Zaccanti 2004): zooxanthellate larval dispersal 

capacity (those that live in symbiosis with unicellular algae) of Balanophyllia europaea turned out to be 
significantly superior to the capacity estimated for azooxanthellate larvae (that do not live in symbiosis 
with algae) of Balanophyllia elegans (Gerrodette 1981), a species living in the western coastal waters of 
North America; we suggested that the symbiosis with the zooxanthellae that trophically support the larvae 
supplying them with nutrients of photosynthetic origin favors larval dispersal and briefly delays adhesion 
and metamorphosis; 
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e) skeletal densitometry, growth rates of individuals living in the wild, population structure and dynamics 

(Goffredo et al. 2004a): the population structure of Balanophyllia europaea, compared to that of 
Balanophyllia elegans (Fadlallah 1983), had a lower numerical density of individuals; we suggested that 
the difference between the two species with respect to population density be linked to the differences in 
sexual condition (hermaphroditism in Balanophyllia europaea vs. gonochorism in Balanophyllia elegans, 
Fadlallah & Pearse 1982) and in larval dispersal capacity (high in Balanophyllia europaea, low in 
Balanophyllia elegans, Goffredo & Zaccanti 2004); 

 
f) population genetics (Goffredo et al. 2004b): the genetic structure of Balanophyllia europaea was found to 

deviate notably from the Hardy-Weinberg equilibrium, with a significant lack of heterozygotes, 
supporting the hypothesis that self-fertilization characterizes the reproductive biology of Balanophyllia 
europaea. 

 
 
Comparing the data we collected on Balanophyllia europaea with that collected by American scientists on 
Balanophyllia elegans, we have surmised that there is a correlation between reproductive and colonization 
modalities in these organisms and that it is in agreement with evolutionary models of sexuality which consider 
hermaphroditism as an adaptive strategy to cope with conditions of low population density and gonochorism 
as an adaptive strategy to cope with conditions of high population density (Ghiselin 1969). 

 
WORK PLAN 
 

As a research group, it is our intention to deepen investigation on the relationship between reproductive 
and environmental colonization modalities in anthozoans. We plan to continue study of solitary as well as colonial 
forms. Our investigation of solitary corals has continued in the Mediterranean with the study of another two 
species of scleractinian anthozoans, Leptopsammia pruvoti and Balanophyllia regia [reported to be sexually 
separate (Goffredo et al. 2004c and personal observations)], and in the Red Sea with the continuation of our 
collaboration with the above-mentioned Israeli laboratory for the study of the reproductive biology and population 
dynamics in tropical fungiids. The extension of our investigations to colonial forms has recently begun with our 
study of the Mediterranean scleractinian anthozoan Astroides calycularis in the area of Cape Palinuro (Salerno) 
[polyps found to be sex separate (personal observations)]. We also plan to work jointly with the laboratory of 
Prof. Howard R. Lasker (The State University of New York – University at Buffalo), specialized in the 
reproductive biology and population dynamics of tropical colonial gorgonian anthozoans (Coffroth & Lasker 
1998; Lasker & Coffroth 1999; Castanaro & Lasker 2003; Lasker 2003; Lasker et al. 2003; Sanchez & Lasker 
2003; Sanchez et al. 2003a, b; Gutierrez-Rodriguez & Lasker 2004a, 2004b; Sanchez & Lasker 2004; Sanchez et 
al. 2004). In order to begin our work with Prof. Lasker, we have forecast a 4-month study program in his 
laboratory in the U.S. to be supported by funds from the Programma Marco Polo. The stay in the U.S. will allow 
us to deepen our knowledge and study work protocols regarding important fundamental research methodology in 
the investigation of reproductive biology and population dynamics. In fact, the program we have discussed with 
Prof. Lasker will allow us to train in the following:  

 
Underwater research using oxygen tanks in shallower depths (0-40 m) and tanks using a mix of gases 

(trimix: oxygen + nitrogen + helium) in greater depths (40 – 125 m) – for observation and sample collection (to 
further train in these methods of scientific underwater sampling, we have scheduled a three-week study period 
aboard the oceanographic ship F. G. Walton Smith of the University of Miami); 

 
Biometry of colonial forms in the field and in the laboratory– in order to define population structure and 

dynamics parameters; 
 
Histochemical techniques – to identify growth sites of colonial forms; 
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Study of algal density (symbiont zooxanthellae) in animal tissue – to characterize the dynamics of the 

symbiosis, with particular attention to the trophic role played by photosynthetic processes in the gametogenesis of 
anthozoan polyps; 

 
Engineering and fluid dynamics techniques – to make a model of gamete dispersal and fertilization 

processes in underwater environments, within the scope of investigations on reproductive success;  
 
Population dynamics mathematical models – to assess reproductive success in the wild, in terms of density 

and dispersal in colonial forms; 
 
Highly variable genetic markers – to assess self-fertilization phenomena in hermaphroditic forms and for 

the study of population genetics; 
 
Sequencing of protein coding mitochondrial gene – to develop studies of molecular phylogenesis.  
 
This project, through the intra-and inter-specific comparison of sexual condition (gonochoric or 

hermaphrodite), of fertilization strategies (cross- or self-fertilization) and environmental colonization modalities 
(larval dispersal capacity and population density) in solitary and colonial forms, should produce an array of data 
that will allow us to verify: 

 
- germ cell differentiation processes, with special emphasis on the quantity of energy deployed to 
spermatogenesis in relation to fertilization systems; 
 
- the existence and extent of self-fertilization in hermaphroditic populations; 
 
- the relationship between sexual condition and environmental colonization modalities, in terms of 

population density; 
 
- the relationship between reproductive modality and intraspecific biodiversities, in terms of the genetic 

structure of the populations. 
 

The body of data collected on the “ Anthozoan system” will then be compared to the models of “Breeding 
System, Sex Allocation and Evolution” that have been suggested for animal and vegetable organisms (Cruden 
1977; Charnov 1982; Shoen & Brown 1991; Jürgens et al. 2002). 
 

BIBLIOGRAPHY CITED IN THE RESEARCH PROJECT 
 
Bak R. P. M., Meesters E. H. 1999: Population structure as a response of coral communities to global change. 

American Zoologist 39: 56-65. 
 
Brusca C. B., Brusca G. J. 1990: Invertebrates. Sinauer Associates, Sunderland. 
 
Castanaro J., Lasker H. R. 2003: Colony growth responses of the Caribbean octocoral, Pseudopterogorgia 

elisabethae, to harvesting. Invertebrate Biology 122: 299-307. 
 
Chadwick-Furman N. E., Goffredo S., Loya Y. 2000: Growth and population dynamic model of the reef coral 

Fungia granulosa Klusinger, 1879 at Eilat, northern Red Sea. Journal of Experimental Marine Biology and 
Ecology 249: 199-218. 

 
Charnov E. L. 1982: The theory of sex allocation. Princeton University Press, Princeton. 
 



S. Goffredo “Reproductive biodiversity in mediterranean and tropical populations of scleractinian and gorgonian anthozoans (Cnidaria)” 
______________________________________________________________________ 

 

 5

Coffroth M. A., Lasker, H. R. 1998: Population structure of a clonal gorgonian coral: the interaction between 
vegetative propagation and disturbance. Evolution 52: 379-383. 

 
Cruden R. W. 1977: Pollen-ovule ratios: a conservative indicator of breeding systems in flowering plants. 

Evolution 31: 32-46. 
 
Fadlallah Y. H. 1983: Population dynamics and life history of a solitary coral, Balanophyllia elegans, from 

Central California. Oecologia 58:200-207. 
 
Fadlallah Y. H., Pearse J. S. 1982: Sexual reproduction in solitary corals: overlapping oogenic and brooding 

cycles, and benthic planulas in Balanophyllia elegans. Marine Biology 71:223-231. 
 
Fagooneee I., Wilson H. B., Hassel M. P., Turner J. R. 1999: The dynamics of zooxanthellae populations: a long-

term study in the field. Science 283: 843-845. 
 
Fautin D. G. 2002: Reproduction of Cnidaria. Canadian Journal of Zoology 80: 1735-1754. 
 
Fautin D. G., Spaulding J. G., Chia F. S. 1989: Cnidaria. In: Adiyodi K. G., Adiyodi R. G. (eds) Reproductive 

biology of invertebrates, Vol. 4. Fertilization, development and parental care. Jon Wiley & Sons, 
Chichester, p. 43-62. 

 
Gektidis M., Chadwick-Furman N. E., Goffredo S., Dubinsky Z. 2004: Global distribution of microbioeroders and 

their northernmost tropical reef community at 30o N – Eilat, Israel. Submitted to Coral Reefs. 
 
Gerrodette T. 1981: Dispersal of the solitary coral Balanophyllia elegans by demersal planular larvae. Ecology 

62:611-619. 
 
Ghiselin M. T. 1969: The evolution of hermaphroditism among animals. Quarterly Review of Biology 44: 189-

208. 
 
Goffredo S., Arnone S., Zaccanti F. 2002: Sexual reproduction in the Mediterranean solitary coral Balanophyllia 

europaea (Scleractinia, Dendrophylliidae). Marine Ecology Progress Series 229: 83-94. 
 
Goffredo S., Chadwick-Furman N. E. 2000: Abundance and distribution of mushroom corals (Scleractinia, 

Fungiidae) on a coral reef at Eilat, northern Red Sea. Bulletin of Marine Science 66: 241-254. 
 
Goffredo S., Chadwick-Furman N. E. 2003: Comparative demography of mushroom corals (Scleractinia, 

Fungiidae) at Eilat, northern Red Sea. Marine Biology 142: 411-418. 
 
Goffredo S., Mattioli G., Zaccanti F. 2004: Growth and population dynamics model of the Mediterranean solitary 

coral Balanophyllia europaea (Scleractinia, Dendrophylliidae). Coral Reefs 23: DOI 10.1007/s00338-004-
0395-9. 

 
Goffredo S., Mezzomonaco L., Zaccanti F. 2004: Genetic differentiation among populations of the Mediterranean 

hermaphroditic brooding coral Balanophyllia europaea (Scleractinia, Dendrophylliidae). Marine Biology 
145: DOI 10.1007/s00227-004-1403-x. 

 
Goffredo S., Radetic J., Airi V., Zaccanti F. 2004c: Sexual reproduction of the solitary sunset cup coral 

Leptopsammia pruvoti (Scleractinia, Dendrophylliidae) in the Mediterranean. 1. Morphological aspects of 
gametogenesis and ontogenesis. Submitted to Marine Biology. 

 



S. Goffredo “Reproductive biodiversity in mediterranean and tropical populations of scleractinian and gorgonian anthozoans (Cnidaria)” 
______________________________________________________________________ 

 

 6

Goffredo S., Telò T. 1998: Hermaphroditism and brooding in the solitary coral Balanophyllia europaea 
(Cnidaria, Anthozoa, Scleractinia). Italian Journal of Zoology 65: 159-165. 

 
Goffredo S., Telò T., Scanabissi F. 2000: Ultrastructural observations of the spermatogenesis of the 

hermaphroditic solitary coral Balanophyllia europaea (Anthozoa, Scleractinia). Zoomorphology 119: 231-
240. 

 
Goffredo S., Zaccanti F. 2004: Laboratory observations on larval behaviour and metamorphosis in the 

Mediterranean solitary coral Balanophyllia europaea (Scleractinia, Dendrophylliidae). Bulletin of Marine 
Science 74: 449-458. 

 
Gutierrez-Rodriguez C., Lasker H. R. 2004a: Microsatellite variation reveals high levels of genetic variability and 

population structure in the gorgonian coral Pseudopterogorgia elisabethae across the Bahamas. Molecular 
Ecology 13: 2211-2221. 

 
Gutierrez-Rodriguez C., Lasker H. R. 2004b: Reproductive biology, development, and planula behavior in the 

Caribbean gorgonian Pseudopterogorgia elisabethae. Invertebrate Biology 123: 54-67. 
 
Harrison P. L. 1985: Sexual characteristics of scleractinian corals: systematic and evolutionary implications. Proc 

5th International Coral Reef Congress, Tahiti 4: 337-342. 
 
Harrison P. L., Wallace C. C. 1990: Reproduction, dispersal and recruitment of scleractinian corals. In: Dubinsky 

Z. (ed) Ecosystem of the world, Vol. 25. Coral reefs. Elsevier, Amsterdam, p. 133-207. 
 
Hessinger D. A., Lenhoff H. M. 1988: Preface. In: Hessinger D. A., Lenhoff H. M. (eds) The Biology of 

Nematocysts. Academic Press, San Diego, p. 11-12. 
 
Hughes T. P., Baird A. H., Dinsdale E. A., Moltschaniwskyj N. A., Pratchett M. S., Tanner J. E., Willis B. L. 

1999: Patterns of recruitment and abundance of corals along the Great Barrier Reef. Nature 397: 59-63. 
 
Jürgens A., Witt T., Gottsberger G. 2002: Pollen grain numbers, ovule numbers and pollen–ovule ratios in 

Caryophylloideae: correlation with breeding system, pollination, life form, style number, and sexual system. 
Sexual Plant Reproduction 14: 279-289. 

 
Kinzie R. A. 1999: Sex, symbiosis and coral reef communities. American Zoologist 39: 80-91. 
 
Lasker H. R. 2003: Zooxanthella densities within a Caribbean octocoral during bleaching and non-bleaching 

years. Coral Reefs 22: 23-26. 
 
Lasker H. R., Boller M. L., Castanaro J., Sanchez J. A. 2003: Determinate growth and modularity in a gorgonian 

octocoral. Biological bulletin 205: 319-330. 
 
Lasker H. R., Coffroth M.A. 1999: Responses of clonal reef taxa to environmental change. American Zoologist 

39: 92-103. 
 
Müller W. A., Leitz T. 2002: Metamorphosis in the Cnidaria. Canadian Journal of Zoology 80: 1755-1771. 
 
Sanchez J. A., Lasker H. R. 2003: Patterns of morphological integration in marine modular organisms: supra-

module organization in branching octocoral colonies. Proceedings of the Royal Society of London Series B 
Biological Sciences 270: 2039-2044. 

 



S. Goffredo “Reproductive biodiversity in mediterranean and tropical populations of scleractinian and gorgonian anthozoans (Cnidaria)” 
______________________________________________________________________ 

 

 7

Sanchez J. A., Lasker H. R. 2004: Do multi-branched colonial organisms exceed normal growth after partial 
mortality? Proceedings of the Royal Society of London Series B Biological Sciences 271: S117-S120. 

 
Sanchez J. A., Lasker H. R., Nepomuceno E. G., Sanchez J. D., Woldenberg M. J. 2004: Branching and self-

organization in marine modular colonial organisms: a model. American Naturalist 163: E24-E39. 
 
Sanchez J. A., Lasker H. R., Zeng W., Coluci V. R., Simpson C. 2003b: How similar are branching networks in 

nature? A view from the ocean: Caribbean gorgonian corals. Journal of Theoretical Biology 222: 135-138. 
 
Sanchez J. A., McFadden C. S., France S. C., Lasker H. R. 2003a: Molecular phylogenetic analyses of shallow-

water Caribbean octocorals. Marine Biology 142: 975-987. 
 
Scrutton, C. T. 1979: Early Fossil Cnidarians. In: House M. R. (ed) The Origin of Major Invertebrate Groups. 

Academic Press, London. p. 161-207. 
 
Shoen D. J., Brown A. H. D. 1991: Intraspecific variation in population gene diversity and effective population 

size correlates with the mating system in plants. Proceedings of the National Academy of Sciences of the 
United States of America 88: 4494-4497. 

 
Steiner S. C. C., Cortés J. 1996: Spermatozoan ultrastructure of scleractinian corals from the eastern Pacific: 

Pocilloporidae and Agariciidae. Coral Reefs 15: 143-147. 
 
Veron J. 2000: Corals of the world. Australian Institute of Marine Science, Townsville. 
 

SCIENTIFIC PUBLICATIONS 
 
 
Articles in journals with impact factor 
 
Goffredo S., Telò T. 1998: Hermaphroditism and brooding in the solitary coral Balanophyllia europaea 

(Cnidaria, Anthozoa, Scleractinia). Italian Journal of Zoology, 65: 159-165. 
 Zoology, IF (2003) = 0.361, HL (2003) = 4.9 
 
Goffredo S., Chadwick-Furman N. E. 2000: Abundance and distribution of mushroom corals (Scleractinia, 

Fungiidae) on a coral reef at Eilat, northern Red Sea. Bulletin of Marine Science, 66: 241-254.  
 Marine & Freshwater Biology, IF (2003) = 0.676, HL (2003) > 10 
 
Goffredo S., Telò T., Scanabissi F. 2000: Ultrastructural observations of the spermatogenesis of the 

hermaphroditic solitary coral Balanophyllia europaea (Anthozoa, Scleractinia). Zoomorphology, 119: 231-
240. 

 Zoology, IF (2003) = 1.156, HL (2003) > 10 
 
Chadwick-Furman N. E., Goffredo S., Loya Y. 2000: Growth and population dynamic model of the reef coral 

Fungia granulosa Klusinger, 1879 at Eilat, northern Red Sea. Journal of Experimental Marine Biology and 
Ecology, 249: 199-218. 

 Marine & Freshwater Biology, IF (2003) = 1.590, HL (2003) > 10 
 
Goffredo S., Arnone S., Zaccanti F. 2002: Sexual reproduction in the Mediterranean solitary coral Balanophyllia 

europaea (Scleractinia, Dendrophylliidae). Marine Ecology Progress Series, 229: 83-94. 
 Marine & Freshwater Biology, IF (2003) = 2.135, HL (2003) = 8.1 
 



S. Goffredo “Reproductive biodiversity in mediterranean and tropical populations of scleractinian and gorgonian anthozoans (Cnidaria)” 
______________________________________________________________________ 

 

 8

Goffredo S., Chadwick-Furman N. E. 2003: Comparative demography of mushroom corals (Scleractinia, 
Fungiidae) at Eilat, northern Red Sea. Marine Biology, 142: 411-418. 

 Marine & Freshwater Biology, IF (2003) = 1.841, HL (2003) > 10 
 
Goffredo S., Zaccanti F. 2004: Laboratory observations on larval behaviour and metamorphosis in the 

Mediterranean solitary coral Balanophyllia europaea (Scleractinia, Dendrophylliidae). Bulletin of Marine 
Science, 74: 449-458. 

 Marine & Freshwater Biology, IF (2003) = 0.676, HL (2003) > 10 
 
Goffredo S., Mattioli G., Zaccanti F. 2004: Growth and population dynamics model of the Mediterranean solitary 

coral Balanophyllia europaea (Scleractinia, Dendrophylliidae). Coral Reefs, 23: 433-443. 
 Marine & Freshwater Biology, IF (2003) = 1.955, HL (2003) = 7.6 
 
Goffredo S., Mezzomonaco L., Zaccanti F. 2004: Genetic differentiation among populations of the Mediterranean 

hermaphroditic brooding coral Balanophyllia europaea (Scleractinia, Dendrophylliidae). Marine Biology, 
145: 1075-1083. 

 Marine & Freshwater Biology, IF (2003) = 1.841, HL (2003) > 10 
 
Goffredo S., Piccinetti C., Zaccanti F. 2004: Volunteers in marine conservation monitoring: Mediterranean 

Hippocampus Mission, a study on the distribution of seahorses carried out in collaboration with recreational 
scuba divers. Conservation Biology, 18: 1492-1503. 

 Ecology, IF (2003) = 3.279, HL (2003) = 6.3 
 
Goffredo S., Radetic J., Airi V., Zaccanti F. 2005: Sexual reproduction of the solitary sunset cup coral 

Leptopsammia pruvoti (Scleractinia, Dendrophylliidae) in the Mediterranean. 1. Morphological aspects of 
gametogenesis and ontogenesis. Marine Biology, in press. 

 Marine & Freshwater Biology, IF (2003) = 1.841, HL (2003) > 10 
 
Gektidis M., Chadwick-Furman N. E., Goffredo S., Dubinsky Z. 2005: Global distribution of microbioeroders 

and their northernmost tropical reef community at 30o N – Eilat, Israel. 
 Submitted to Coral Reefs. 
 
Goffredo S., Airi V., Radetic J., Zaccanti F. 2005: Sexual reproduction of the solitary sunset cup coral 

Leptopsammia pruvoti (Scleractinia, Dendrophylliidae) in the Mediterranean. 2. Quantitative aspects of the 
annual reproductive cycle. 

 Submitted to Marine Biology. 
 
 
Abstracts and proceedings from scientific meetings: 
 
Goffredo S., Telò T. 1998: Oro–aboral gamete distribution and reproductive cycle of the hermaphroditic coral 

Balanophyllia europaea in the upper Tyrrhenian Sea. International Society for Reef Studies European 
Meeting, Perpignan (France) 1-4 September. 

 
Goffredo S., Chadwick-Furman N. E. 1998: Growth model and population dynamics of a solitary mushroom 

coral. International Society for Reef Studies European Meeting, Perpignan (Francia) 1-4 September. 
 
Goffredo S., Chadwick-Furman N. E. 2000: Population structure of mushroom corals (Fungiidae) in the northern 

Red Sea. Ninth International Coral Reef Symposium, Bali (Indonesia) 23-27 October. 
 



S. Goffredo “Reproductive biodiversity in mediterranean and tropical populations of scleractinian and gorgonian anthozoans (Cnidaria)” 
______________________________________________________________________ 

 

 9

Goffredo S., Zaccanti F. 2001: Reproduction and development of the solitary coral Balanophyllia europaea 
(Anthozoa, Scleractinia). 47th  Scientific Meeting of the Gruppo Embriologico Italiano, Fano (Pesaro), 7-9 
June. 

 
Goffredo S. 2001: Dinamica di popolazione del corallo solitario Balanophyliia europaea (Anthozoa, Scleractinia) 

a Calafuria. Scientific Meeting at the Parco dei Due Castelli – A Natural Coastal Preserve, Leghorn 19 April 
2000. ARPAT Provincia di Livorno, pp 87-89. 

 
Goffredo S., Zaccanti F. 2002: Larvae and Metamorphosis of the Mediterranean Solitary Coral Balanophyllia 

europaea (Scleractinia, Dendrophylliidae). 48th Scientific Meeting of the Gruppo Embriologico Italiano, 
Grottammare (Ascoli Piceno), 4-7 June. 

 
Goffredo S., Mattioli G., Zaccanti F. 2002: Population dynamics in the Mediterranean solitary coral 

Balanophyllia europaea (Scleractinia, Dendrophylliidae). International Society for Reef Studies European 
Meeting, Cambridge (Inghilterra) 4-7 September. 

 
Mezzomonaco L., Goffredo S., Zaccanti F. 2002: Genetic evidence of an unusual breeding system in the 

Mediterranean solitary coral Balanophyllia europaea (Scleractinia, Dendrophylliidae). International Society 
for Reef Studies European Meeting, Cambridge (Inghilterra) 4-7 September. 

 
Radetic’ J., Goffredo S., Zaccanti F. 2002: Sexual reproduction in solitary corals of the genus Balanophyllia 

(Scleractinia, Dendrophylliidae): is there a correlation between sexual condition and mode of environmental 
colonization? International Society for Reef Studies European Meeting, Cambridge (Inghilterra) 4-7 
September. 

 
Gektidis M., Chadwick-Furman N. E., Goffredo S., Dubinsky Z. 2002: Global distribution of microbioeroders 

and their northernmost tropical reef community at 30o N – Eilat, Israel. International Society for Reef 
Studies European Meeting, Cambridge (Inghilterra) 4-7 September. 

 
Goffredo S., Piccinetti C., Zaccanti F. 2002: La subacquea ricreativa a supporto del monitoraggio ambientale: 

“Missione Hippocampus Mediterraneo” e “Sub per l’Ambiente”, due esperienze. 1st Scientific Meeting 
Cilento Blu, Palinuro (Salerno), 18-20 October. 

 
Goffredo S., Neri P., Orlandi A., Scola Gagliardi M., Piccinetti C., Zaccanti F. 2003: Sub per l’Ambiente: 2002-

2005, Progetto Biodiversità Subacquea del Mediterraneo. Results of the project’s first year. Meeting 
Proceedings -  Giornate del Turismo 2003, Novara 7-9 May. 

 
Goffredo S., Piccinetti C., Zaccanti F. 2004: Mediterranean Hippocampus Mission: a study on the geographical 

and ecological distribution of seahorses carried out in collaboration with recreational scuba divers. Tenth 
International Coral Reef Symposium, Okinawa (Giappone) 28 June -2 July. 

 
Goffredo S., Radetic' J.; Airi V., Zaccanti F. 2004: Sexual reproduction of the solitary coral Leptopsammia 

pruvoti (Scleractinia, Dendrophylliidae) in the Mediterranean. Tenth International Coral Reef Symposium, 
Okinawa (Giappone) 28 June -2 July. 

 
Goffredo S., Orlandi A., Neri P., Scola Gagliardi M., Velardi A., Kasfiki E. S., Piccinetti C., Zaccanti F. 2004: 

Diving for the Environment. 2002-2005: Mediterranean Underwater Biodiversity Project. Tenth 
International Coral Reef Symposium, Okinawa (Giappone) 28 June -2 July. 


