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The study reports massive and dense Blue coral Heliopora
coerulea (Pallas, 1766) population in Chetlat atoll, one of the
northernmost atolls in the Lakshadweep Archipelago. Globally,
there are only a few instances of the occurrence of such massive
blue coral populations, mostly from Japan. Underwater survey
shows that about 60 % of the entire reef area is occupied by the
Blue coral. In addition, this atoll was observed to have lesser
cover of different species of Acropora as compared to the reports
from other Lakshadweep atolls. Both Acropora and Heliopora are
described to be mutually competitive and Heliopora are
comparatively more resilient to climatic stressors. The knowledge
about the occurrence of such a large swathe of the Blue corals is
important in the current scenario of the widespread deterioration
of the coral reefs due to changing climate.
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Introduction

Lakshadweep-Chagos ridge supports the longest
chain of true atolls in the world and supporting
divergent ecosystems characterised by a rich diversity
of corals and associated marine organisms'. Chetlat is
one of the northernmost inhabited atolls in this chain.
An exceptional feature recorded at this atoll is the
dense population of hermatypic non-scleractinian
octocoral  Heliopora coerulea (Pallas, 1766)
(Anthozoa, Octocorallia, Helioporacea), commonly
known as the Indo-Pacific Blue coral (Fig. 1). Such
massive single species populations are previously
recorded only from the Shiraho Island®, Oura Bay3
and Ishigaki Island, Japan®.

H. coerulea was the first and only extant species
described under the family Helioporidae®, an
Octocoral family, until the recent discovery of a new
species Heliopora hiberniana from north Western

Australia. It is a hermatypic coral capable of
dominating the reef structure in many shallow reef
areas’. H. coerulea, a "living fossil", first evolved in
the Lower Cretaceous and survived to date without
many evolutionary modifications®. Classified as
Vulnerable as per the IUCN Red List Category &
Criteria in October 2008 it is widespread
throughout the Indo-West Pacific region and thought
to be a consequence of climatic history and lack of
tolerance to low temperatures’.

Materials and Methods

The location of the study was Chetlat atoll
(11°41'34.52" N, 72°42'30.56" E). The current study
was performed during September 2019 using Line
Intercept Transect (LIT)’ based underwater survey.
We quantified the average percent coverage of blue
coral species using three 10 meter transect tapes
placed 5 meters apart at each station. A total of
12 reef stations were surveyed in the lagoon.

Fig. 1 — a) Blue corals at Chetlat reef, and b) Blue corals at
Chetlat reef (close view)
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Results and Discussion
Out of the 12 stations surveyed, four northern
stations were dominated by blue coral (87 to 97 % of
total coral cover). They form a robust reef crest in the
northern part and occupy a distinct zone in the deepest
portion of the lagoon (Fig. 2). They rise from a depth
of up to three to four meters from the floor, usually
forming a continuous massive colony surface. The
crevices and gaps of this structure provide shelters for
a variety of fish and invertebrates. The total reef area
inside the lagoon is estimated to be approximately
42.6 hectares out of which 28.2 hectares (60 %) is
occupied by the blue coral. It’s southern end is
bounded by the channel that cuts the lagoon into two.
Poor coverage of the hard corals of Acropora genus
also was noticed in Chetlat during this study, which is
an abundant species in all other reefs of the
Lakshadweep Islands'. A study by Zann & Bolton''
observed Heliopora and Acropora as being mutually
competitive. The possible reason for the success of
Heliopora over scleractinian corals is their ability to
compete effectively for settlement space on the reef
by inhibiting the settlement of other coral larvae in its
immediate vicinity'?. The ability of the Blue coral to
resist mortality due to bleaching could also be an
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Fig. 2 — Interpolated map indicating the blue coral cover in the
Chetlat lagoon

important reason for their success. They are
understood to be less vulnerable to climate change
and increased sea surface temperature'. Nonetheless,
the exact reasons behind the exceptional dominance
of H. coerulea in Chetlat lagoon are largely unknown.
The massive colonies of these corals tend to protect
the island against storms and waves more effectively
than would more delicate branching corals. It is
extremely important to investigate population
dynamics further including their reproduction, larval
settlement, diversity of other organisms supported by
them etc. and the measures to be adopted to conserve
this species in a changing climate scenario.

Acknowledgments

We acknowledge the Director, ICAR-CMFRI
and the Department of Environment and Forests,
Lakshadweep Administration for permissions and
facilities to conduct the survey.

Conflict of Interest
The authors have declared that no competing
interests exist.

Author Contributions

Field work, data preparation and manuscript
writing were performed by AA & AKR. Study was
conceived by SKR. Analysis of data was performed
by JKK & MPS. Manuscript editing, drafting and
coordination of the work done by SJ and LR. All
authors read and approved the final manuscript.

References

1 Sheppard C R, Ateweberhan M, Bowen B W, Carr P, Chen C A,
et al., Reefs and islands of the Chagos Archipelago, Indian
Ocean: why it is the world's largest no-take marine protected
area, Aquat Conserv: Mar Freshw Ecosyst, 22 (2) (2012)
232-261.

2 Planck R J, McAllister D E & McAllister A T, Shiraho coral
reef and the proposed new Ishigaki Island Airport, Japan,
The International Union for Conservation of Nature and
Natural Resources, Morgas Switzerland, (1988).

3 AsudaN, Abe M, Takino T, Kimura M, Lian C, et al., Large-
scale mono-clonal structure in the north peripheral
population of blue coral, Heliopora coerulea, Mar Genomics,
7 (2012) 33-35. doi: 10.1016/j.margen.2012.02.001.

4  Takino T, Watanabe A, Motooka S, Nadaoka K, Yasuda N,
et al., Discovery of a large population of Heliopora coerulea
at Akaishi Reef, Ishigaki Island, southwest Japan, Galaxea,
12 (2) (2010) 85-86.

5 English S S, Wilkinson C C & Baker V V, Survey manual for
tropical marine resources, (Australian Institute of Marine
Science, Townsville), 1997, pp. 34-51.

6  Babcock R, Reproduction and development of the blue coral
Heliopora coerulea (Alcyonaria: Coenothecalia), Mar Biol,
104 (1990) 475-481.



10

SREENATH et al.: MASSIVE BLUE CORAL OCCURRENCE IN CHETLAT ATOLL

Richards Z T, Yasuda N, Kikuchi T, Foster T, Mitsuyuki C,
et al., Integrated evidence reveals a new species in the
ancient blue coral genus Heliopora (Octocorallia), Sci Rep, 8
(2018) p. 15875.

Eguchi M, Fossil Helioporidae from Japan and the South Sea
Islands, J Paleontol, (1948) 362-364.

Obura D, Fenner D, Hoeksema B, Devantier L & Sheppard C,
Heliopora coerulea, The IUCN Red List of Threatened
Species, 2008, e.T133193A3624060.

Venkataraman K, Satyanarayana C H, Alfred J R B &
Wolstenholme J, Handbook on Hard Corals of India,

11

12

13

761

(Kolkata: Zoological Survey of India), 2003, pp. 1-266.
Zann L P & Bolton L, The distribution, abundance and
ecology of the blue coral Heliopora coerulea (Pallas) in the
Pacific, Coral Reefs, 4 (1985) 125-134.

Atrigenio M, Alifio P & Conaco C, Influence of the Blue
Coral Heliopora coerulea on Scleractinian Coral Larval
Recruitment, J Mar Biol, (2017) 1-5.

Kayanne H, Harii S, Ide Y & Akimoto F, Recovery of coral
populations after the 1998 bleaching on Shiraho Reef, in the
southern Ryukyus, NW Pacific, Mar Ecol Prog Ser, 239 (2002)
93-103.



