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1. Introduction 
 

Knowledge of the reproductive biology and the associated processes of dispersal and 
recruitment is essential for the interpretation of ecological, geographical and evolutionary studies of 
coral populations. Even though there has been a significant compilation of information on the 
reproductive modes and patterns of scleractinian corals, this information is mainly for Indo-Pacific 
species. In the Caribbean there is information on some aspect of the reproduction for 18 of the 60+ 
species of zooxanthellate corals. In many cases, there are conflicting reprots or confusing results. 
Given that Caribbean reefs are suffering from increasing detrimental conditions, there is an urgent 
need to increase our knowledge and understanding of the reproductive biology and ecology of the 
rest of the species. In this study we proposed to gather information on the sexual reproductive 
pattern and mode of development of up to 24 species not previously studied in detail. This 
information will include : (a) determination of the sexual pattern (gonochoric or hermaphroditic, and 
the development mode (spawner or brooder); (b) assessment of the number, sequence and timing of 
the gametogenetic cycles per year, (c) assessment of the fecundity of each species; (d) to experiment 
with larvae rearing and recruitment under laboratory conditions, and (e) to train graduate students. 

2. Personnel Two persons were hired to help out in this project, a Research Associate and a 

graduate student: 
 
A- The Research Associate has been responsible for the following tasks : 

- Supervising of all activities in the histology lab at Isla Magueyes which include: 
. Search and selection of the equipment needed, negociate with the manufactures 
and purchase of the equipment needed to fix, process and analyze the histological 
samples of coral tissues. Maintenance of the equipment. . Selecting, negociate 
prices and purchase of all laboratory materials and chemicals needed throughout 
the project. 
. Maintaining the inventory of these chemicals and materials up to date and 

restock what is being used. 
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5- Laboratory materials and expendables 
 

All laboratory materials and chemicals needed for the first year have been purchased. We 
will keep purchasing on a regular basis as the processing of samples and usage of these products 
continues. Because the cost of the major pieces of equipment was lower than anticipated, funds 
from the equipment account were transferred to the materials account to complement the purchase 
of needed chemicals, laboratory materials, some pieces of equipment like pipettes, cleaning 
products and office materials. Some computer peripherals needed for the processing and storage of 
photographs, video clips, data, figures and information were also acquired. Software updates and an 
image analysis software to do quantitative measurements from the tissue thin sections were 
purchased. We have had problems with the acquisition of some chemical products, and there have 
been unexplained, long delays in the delivery of other products important for the staining process. 
The reorganization of the CID has affected significantly their efficiency in processing the 
requisitions and purchase orders. 
 
6. Field work materials 
 

All the equipment and materials for the location, measurement, tagging and collection of 
samples for the first year were purchased. These included measuring tapes, pvc pipes, tools, cable 
ties, plastic and aluminum tags, flagging tape, re-bars, dive bags, dive knife, galvanized nails, 
hydraulic drill, high impact drill, nylon cord, video tapes and floppy disks for video camera and 
digital still camera, etc. 
 
PROGRESS 
 

Starting in February 1999, Monthly tissue samples were collected from at 5-10 colonies of 
each of a total of twelve (table 1) abundant scleractinian coral species in three reef areas off La 
Parguera. Tissue samples from two species of Madracis were also collected for one month (June-
99) in Los Roques, Venezuela. Ten of the twelve species have very little or no information on their 
gametogenetic cycles and other reproductive characteristics. The other two have only partial 
information that needs to be complemented. 
 

The total number of tissue samples collected over 13 months amounts to 1177. Of these, 740 
samples have been partially or completely processed (fixed-decalcified-embedded-cutstained) to the 
final staining process. It is important to clarify that, from each tissue sample, at least ten sets of thin 
sections (sagittal and transverse sections) are mounted in microscope frosted slides and then 
stained. These samples will be observed under a compound microscope and an image analysis 
system to determine the gametogenetic cycle, the sexual patterns, and time and mode of 
development for the different species. Rough estimations of fecundity will be made from the 
histological samples, however, once we determine the reproductive cycle and spawning or brooding 
timing, we will be able to collect spawn from individual cores and determine the fecundity (# 
eggs/polyp) for the different taxa. 
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A brief check of stained tissue from Diploria labyinthiformis has revealed that this species, 
contrary to preliminary observations, shows mature eggs and spermaries in the months of February 
and May. Information from the other two species in this genus indicates that they are mature in the 
warmer months of the year, August-September. We still need to check the rest of the samples for 
D.labyrinthiformis and those of the other two species of Diploria, however, If the temporal 
difference holds, then, our results will support preliminary evidence that D. labyrinthiformis might 
not belong in the genus Diploria and might need reclassification to another or a new genus. 
 
A novel strateyof asexual reproduction in Caribbean corals: Gemmae in Diploria and 
other massive-columnar species 
 

Modular organisms show a wide variety of reproductive strategies. Two sexual 
reproductive patterns (gonochoric and hermaphroditic) with two modes of development (brooding 
or spawning) and at least five different mechanisms of asexual reproduction have been reported for 
scleractinian corals. Corals can reproduce asexually by fragmentation, polyp-bailout, polyp 
expulsion, polyp balls and asexual production of larvae. Until recently, the only mechanisms of 
asexual reproduction reported and/or observed in Atlantic-Caribbean corals were budding, 
fragmentation and asexual production of larvae. 
 

As a separate research topic, but within the scope of the project, the PI expanded the project 
to include the study of a novel (never been described) asexual mechanism in massive species of 
Caribbean corals. Anecdotal observation in the early 70's by JC Lang and P Dustan indicate the 
presence of these structures in colonies of Diploria strigosa and Dendrogyra cylindrus in Jamaica 
(jc Lang, personal communication). Similar observations and the finding of "rolling stones"in D. 
strigosa, were brought to the PI attention by a graduate student of the Department of Marine 
Sciences, Mr. Austin Bowden, in 1997. Since then, we have observed the gemmae in two other 
species of Diploria and in Dendrogyra cylindrus.. A pilot project to study the ecological 
characteristics and implications of this novel asexual mechanism was initiated in La Parguera, 
Puerto Rico, by the PI and three graduate students of the Department of Marine Sciences. 
Observation and data were also collected by the PI in other reef areas of the wider Caribbean 
(Bermuda, Bonaire and Venezuela..This means that this novel asexual strategy has a wide 
geographic distribution and is not a local phenomenon, therefore, we can speculate that it must have 
a genetic basis and an evolutionary advantage. 
 

The strategy involves the asexual production (gemmation = budding) of small, multicellular 
bodies which eventually produce skeletal structures (Fig. 1). We selected the term gemma (pl. 
gemmae = asexual reproductive body) to describe these bodies. A single gemma starts as a soft 
tissue growth on the sides or on top of the ridges (septae-ambulacra) (Fig.1). As it grows, the soft, 
pigmented (zooxanthellae), round or oval gemma deposits the hard skeleton (Fig. 2) which is not 
directly attached to the parent colony. It has an irregular set of trabeculae-like structures at the point 
of soft-tissue attachment, and well formed, regularly spaced septa on the top. Gemmae remain 
attached to the parent colony until water movement (surge, currents, wave 
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