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INTRODUCTION 
Many coral reefs that have been subjected to severe coral mortality may erode into rubble before 
the reef framework has been stabilised by the growth of recruiting or surviving corals and other 
calcifying organisms. Since unconsolidated coral rubble provides a poor substrate for coral 
recruitment and subsequent growth, these damages can persist for a long time, even where there 
is ample supply of coral larvae. Rehabilitation of this type of habitat through coral 
transplantation has therefore been hampered since the substrate does not provide a base for 
attachment. Unattached corals that are moved by water movements may suffer severe damages 
through breakage and abrasion, and are also at risk of being buried in the shifting sediment. The 
aim of the present study was to further develop and evaluate a method to stabilise transplanted 
staghorn corals on unconsolidated substrate in a moderately exposed environment. 
  
  
METHODS 
The staghorn corals Acropora formosa and A. vaughani were transplanted in November 1998 to 
an area moderately exposed to waves at Tutia Reef, Tanzania. The seabed at the transplantation 
site is made up of a mix of coral rubble and sand at a depth of 3 m. Due to the unconsolidated 
and shifting substrate there were few corals growing at the study site, apart from some thickets of 
branching corals encroaching over the seabed. Coral branches were either dropped on the seabed 
without any attachment or attached to each other on 1.2 mm polythene strings, which were 
placed on the seabed using a method modified from Lindahl (1998). Groups of 10 coral branches 
were tied on pieces of string to form 1 m sections of "coral necklaces", which were stored under 
a tarpaulin onboard a boat. Each coral necklace was taken to the seabed at the transplantation site 
by a snorkler where the ends were tied to other sections to form an interconnected grid of 1 m x 1 
m squares with each side made up of a coral necklace. Altogether 364 corals were placed, of 
which 260 were tied to strings to form a grid made up of 26 sections. The remaining 104 corals 
were dispersed in the surrounding area. Prior to the transplantation each coral was weighed and 
tagged, and the linear dimensions (length, width and height) were recorded. The average weight 
of the transplanted corals was 371 g ± 256 g (SD). One year after transplantation the corals were 
recovered, the measurements were repeated and the degree of tissue mortality was estimated. 
  
  
RESULTS AND DISCUSSION 
Twelve of the 104 loose corals were not recovered, and were presumed dead. The tied corals 
increased their live weight more and suffered less mortality than the loose corals (Figure 1). 
Among the tied corals, there was a significant trend toward slower relative growth rate for larger 



colonies, as estimated by linear regression (p < 0.05), whereas the trend was the opposite, but not 
significant for the loosely placed corals.  
  
The results show that the attachment method significantly increased the growth and survival of 
the corals. Most of the tissue mortality on the tied corals occurred on branches that were 
embedded in the sediment, whereas many of the loose colonies showed significant mortality also 
on exposed parts. Tumbling, abrasion and sequential burial of different parts of the colony had 
probably caused this mortality. All tied corals seemed to be fixed in their positions, remaining in 
place also after a slight tug by an inspecting diver. Most of the tied corals had fused with 
adjacent branches and were partially embedded in the seabed. The reduced relative rate of weight 
increase for heavier colonies in the tied treatment was probably related to the lower ratio of 
surface to volume with increasing size, and to some degree to self shading among branches in the 
same colony. This effect must have occurred for the loose corals as well, but was probably 
outweighed by the advantage of increased stability that comes with a larger size.  
  
The described method is easy to apply, and requires very little material resources. The grid 
created by the coral necklaces will probably have a stabilising effect on the substrate, as noticed 
in a similar study by Lindahl (1998), and should thereby facilitate recruitment of other sessile 
biota as well as fish. The combined weight of the transplanted corals and the anchorage provided 
by the partially embedded branches was enough to stabilise the grid, and it may be resistant to 
water movements much stronger than those prevailing at the study site. The presence of naturally 
growing thickets on unconsolidated substrate at the study site shows that, once a certain density 
is achieved in a population, the stabilisation provided by the string will no longer be necessary. 
The applications of the described method should be further studied with regard to different 
exposure regimes, substrates and species. Unpublished results have showed that a third staghorn 
species, Acropora nobilis, exhibits responses very similar to those described here. 
  
The most important limitation of this method, apart from wave protection and shallow depth, is 
the availability of suitable source populations. If corals are harvested in an uncontrolled manner, 
the damage to source populations may be greater than the beneficial effect on the receiving site. 
However, since the staghorn corals often grow in dense thickets, a selective, small scale 
harvesting of colonies in the interior of these thickets should result in a reduced intra-specific 
competition for space and facilitate encroachment over the harvested patches by neighbouring 
coral colonies.  
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