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1 Background
Reproduction is the process through which coral population can grow, maintain and renew themselves
in the event of disturbances, meaning it is essential for the persistence and resilience of coral reefs [1].
Therefore, from a conservation perspective, it is crucial to understand fully the nature of this critical
process to manage the natural resilience of these valuable ecosystems. Sexual reproduction of
scleractinian corals is subject to periodicity, controlled by internal processes and external factors.
Depending on species and location, reproductive strategy range from patterns of temporal isolation and
protracted breeding seasons to short event of highly synchronized breeding [2]. Reproductive strategy
influence reproductive success and have implications for the ecology and management of coral reefs.
Longer, asynchronous breeding results in average reproductive output over most of the year. Short
burst of simultaneous breeding leads to large reproductive output over a narrow window of time yearly.
A more concentrated breeding season means a higher risk of losing an annual cohort of offspring if
disturbance coincides with this critical window [3]. This document is not meant to be an exhaustive
report of the situation nor to provide all solutions to address the issue of the impact of gas offshore
mining on coral reef habitat. Rather, it is an introduction to this problematic and provides general
guidelines and recommendations that should be considered in planning certain activities.

2 Problematic
In Vamizi Island and in adjacent islands, very diverse and pristine coral reefs thrive [4,5]. Recent research
as shown that coral reproduction in Vamizi is highly seasonal and synchronous, with many species
spawning simultaneously over only a few days annually (Sola et al. in prep). This results in a peak of
larval recruitment coinciding with this period. The astronomical increase in larval production is thus
essential for the long-term health of Vamizi coral reefs, but since coral larvae are often dispersed over
considerable distance, the spawning event of Vamizi is highly likely to also benefit coral reefs
downstream from the island. The development of offshore natural gas industry and the Palma LNG will
revolutionise the socio-economics of the region with great benefits to local populations and national
economy. It can also deeply impact the ecology of corals in the area. A number of man-made
disturbances can have negative effects on several of stages of the coral reproductive ecology, but
measures can be adopted to remove or mitigate the risk of disrupting this critical process.

3 Potential negative factors
3.1 Cutting of reef
The physical removal of corals from reef structure, such as in the context of the construction of an
underwater pipe-line would have the main effect of reducing the breeding population and diminishing
the source of larval supply. It would also damaged or reduce the availability of habitat for associated
species.

3.2 Sedimentation
The increase of suspended particles in the water column due to operation such as dredging affects
negatively larval production and recruitment. Increased sedimentation has been shown to reduce
fertilization success, increase larval mortality in the water, reduce their ability to settle successfully and
increase mortality of newly settled coral recruits [6–8]. 3.3 Water pollution Various types of
contaminants, from heavy metal to organic compounds are known to affect the reproductive success of
corals [9–13].

3.4 Ship traffic
Intensive ship traffic following spawning events could affect the dispersal of surface spawn-slicks,
hindering the supply of larvae to certain reefs.

4 Recommendations
The construction and operation phase of the LNG and the exploitation phase of offshore wells are likely
to generate some or all of the above described effects. Mitigation measure should be taken to prevent
these activities to result in the disruption of this critical reproductive process compromising the
resilience and long-term health of these valuable coral reef ecosystems.

4.1 Monitoring programs
The date of spawning events in Vamizi Island is not as predictable as in some other regions. Thus,
monitoring programmes as described in [14]should be undertaken starting June every year. Research in
Vamizi as proven that such monitoring allows to detect upcoming spawning events accurately.

4.2 Halt of operations during spawning events
Similarly to Australia, where dredging and dredge spoil disposal is required to cease 5 days prior to the
predicted commencement of mass coral spawning, potentially harmful operations should be ceased or
reduced during the annual spawning window

4.3 Reef rehabilitation
Where a pipeline will be placed across a barrier reef, important breeding population of corals maybe
lost. Therefore, well-established coral culturing technics can be used to safeguard coral individual from
the affected area to be fragmented and replanted after the construction of the pipeline to allow for the
recolonisation of the affected area. Monitoring should also be undertaken to monitor the recovery of
this area in comparison to unaffected areas.

4.4 Silt curtain
Mainly during the construction phase of the LNG, silt curtains should be used to prevent the dispersal of
sedimentation plumes that could drift toward reefs structures and smother corals.

5 References
1. Sponaugle S, Cowen RK, Shanks A, Morgan SG, Leis JM, et al. (2002) Predicting self-recruitment in marine
populations: biophysical correlates ad mechanisms. Bull Mar Sci 70: 341–375. Available:
://WOS:000176377500006.
2. Harrison PL (2011) Sexual Reproduction of Scleractinian Corals. Dubinsky Z, Stambler N, editors Dordrecht:
Springer Netherlands. Available: http://link.springer.com/10.1007/978-94-007-0114-4. Accessed 23 January 2014.
3. Baird AH, Kospartov MC, Purcell S (2010) Reproductive Synchrony in Acropora Assemblages on Reefs of New
Caledonia. Pacific Sci 64: 405–412. Available: http://www.bioone.org/doi/abs/10.2984/64.3.405. Accessed 8
February 2014.
4. Davidson J, Hill N, Muaves L, Mucaves S, I. S, et al. (2006) Vamizi Island, Mozambique, Marine Ecological
Assessment. Maluane.
5. Hill N, Davidson J, Silva I, Mucaves S, Muaves L, et al. (2009) Coral and Reef Fish in the Northern Quirimbas
Archipelago, Mozambique – A First Assessment. West Indian Ocean J Mar Sci 8: 1–12.
6. Babcock R, Davies P (1991) Effects of sedimentation on settlement of Acropora millepora. Coral Reefs 9: 205–
208. doi:10.1007/BF00290423.
7. Gilmour J (1999) Experimental investigation into the effects of suspended sediment on fertilisation , larval
survival and settlement in a scleractinian coral. Mar Biol 135: 451–462.
8. Goh BPL, Lee CS (2008) A study of the effect of sediment accumulation on the settlement of coral larvae using
conditioned tiles. 11th International Coral Reef Symposium. Ft. Lauderdale, Florida, Vol. 2. pp. 1240–1244.
9. Cox EF, Ward S (2002) Impact of elevated ammonium on reproduction in two Hawaiian scleractinian corals with
different life history patterns. Mar Pollut Bull 44: 1230–1235. Available:
http://www.ncbi.nlm.nih.gov/pubmed/12523521.
10. Ward S, Harrison P (2000) Changes in gametogenesis and fecundity of acroporid corals that were exposed to
elevated nitrogen and phosphorus during the ENCORE experiment. J Exp Mar Bio Ecol 246: 179–221. Available:
http://www.ncbi.nlm.nih.gov/pubmed/10713277.
11. Epstein N, Bak RPM, Rinkevich J (2000) Toxicity of third generation dispersants and dispersed Egyptian crude oil
on red sea coral larvae. Mar Pollut Bull 40: 497– 503. Available: ://WOS:000087642800015.
12. Harrison PL, Ward S (2001) Elevated levels of nitrogen and phosphorus reduce fertilisation success of gametes
from scleractinian reef corals. Mar Biol 139: 1057–1068. Available: ://WOS:000173168700005.
13. Negri a P, Heyward a J (2001) Inhibition of coral fertilisation and larval metamorphosis by tributyltin and
copper. Mar Environ Res 51: 17–27. Available: http://www.ncbi.nlm.nih.gov/pubmed/11125701.
14. Styan CA, Rosser NL (2012) Is monitoring for mass spawning events in coral assemblages in north Western
Australia likely to detect spawning? Mar Pollut Bull 64: 2523–2527. Available: ://MEDLINE:22974773.

