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Abstract: The ‘temperate’ reef coral Coscinaraea marshae Wells, 1962, is reported from Siberut Island
(West Sumatra, Indonesia), a near-equatorial locality, 3375 km away from its northernmost range limit
in Western Australia, where it is considered a high-latitude endemic. This tropical record suggests
that the latitudinal distributions of poorly recorded reef corals may not yet be fully understood,
which might be relevant in the light of progressing seawater warming.
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1. Introduction

As a result of on-going marine biodiversity surveys, species continue to be discovered
as new to science or as representatives of new locality records, especially on coral reefs in
marine biodiversity hotspots, such as the Central Indo-Pacific. Such discoveries become
increasingly intriguing when taxa are spotted in unexpected localities far outside their
known range, such as the zooxanthellate scleractinian coral Echinomorpha nishihirai (Veron,
1990) which has been located in the Great Barrier Reef, instead of its type locality in
southern Japan [1]; and the azooxanthellate scleractinian Astrangia woodsi Wells, 1955,
first assumed to be a southern Australian endemic, but recently recorded from the Indian
coastline of the eastern Arabian Sea [2]. Another example of a species that has been found
at an unexpected locality is the azooxanthellate, cave-dwelling coral Leptoseris troglodyta
Hoeksema, 2012, which was previously only known from depths < 30 m in the West Pacific
Ocean, but was recently discovered in the SW Indian Ocean between 65 and 90 m [3].
Such new remote records are typically serendipitous and usually concern poorly recorded
species, which suggests that their ranges are disjunct, with limits that are poorly known [1].

Because of their biogeographic isolation, only a few tropical marine regions are known
to harbour reef coral species that are reputed endemics. The subtropical-temperate waters
in southern Australia, also referred to as extra-tropical Australia [4,5], are known to house
30 endemic scleractinian corals, 12 of which can be found at <30 m depth [6]. Astrangia
woodsi does not belong among these species anymore [2], but Australopsammia aurea (Quoy
and Gaimard, 1833) is considered a new member of this category [7].

Three southern Australian endemics are recognized as zooxanthellate reef corals:
Coscinaraea marshae Wells, 1962, C. mcneilli Wells, 1962, and Australophyllia wilsoni (Veron,
1985) [5,6,8,9]. Coscinaraea marshae has 28.5° S as northernmost distribution record off
Western Australia [10] and is called a temperate-water specialist [11] and a high-latitude
endemic [5]. It has received much attention with regard to its susceptibility to bleaching
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during a period of elevated seawater temperatures in 2010-2011, at 26.5 °C instead of
the regular 22 °C in summer [12-14]. Usually, reef coral growth requires a minimum
temperature of 18 °C [5], whereas the seawater surface has a range of 25-28 °C in the
tropics and 19-28 °C in the subtropics [15].

This report presents information on where and how Coscinaraea marshae (Figures 1 and 2)
was found in Siberut Island (Indonesia), which is close to the equator at 01°28’48” S, and
3375 km away from its northernmost locality record in the Wallibi Group of the Houtman
Abrolhos islands, Western Australia (Figure 3a). Siberut Island is situated off Padang,
the capital of West Sumatra province. The reefs in the proximity of Padang consist of
(1) inshore fringing reefs along the mainland shore-line, (2) patch reefs on a near-shore
narrow shelf (max. 200 m deep; Figure 3b), and (3) fringing reefs around the offshore
Mentawai Islands, including Siberut [16,17]. The Mentawai Islands are separated from
Sumatra by the 1900-m deep Mentawai Basin (Figure 3b). The conservation needs of this
reef area became apparent with the publication of various reports on anthropogenic threats
and a massive coral die-off in the 1990s [16-19].

Figure 1. Coscinaraea marshae in Sarabua Bay, Siberut Island, West Sumatra. (a) Large specimen, ca. 50 cm across. (b) Same

specimen; close-up. (c) Smaller specimen, close-up. (d) Smallest specimen.
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Figure 2. Coscinaraea marshae. Details of coral skeleton fragments (a—e) of a specimen illustrated alive (Figure 1a,b) in
Sarabua Bay, Siberut Island, West Sumatra, Indonesia. Scale bars: 1 cm.
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Figure 3. Maps. (a) The distribution (red colour) of Coscinaraea marshae in southern Australia [9] and West Sumatra. (b) The
coastal area of Padang city. (c) Siberut Island. (d) Sarabua Bay.

In December 1996, a reef survey was organized to the south-eastern part of Siberut
(Figure 3c), whose coastline contains two narrow inland bays. One of these bays, Sarabua
Bay, was accessed by the research vessel KM Faperi. This bay runs 7 km inland (Figure 3d)
and has fringing reefs alongshore and around small islets down to a depth of 15 m, where
the seafloor predominantly consists of sand and silt. The reefs are very sheltered and
could easily be studied with the help of SCUBA. Their dominant tropical coral fauna
consisted of massive colonies of, for example, Favites, Dipsastraea, Porites, and Stylocoeniella
guentheri (Bassett-Smith, 1890), and foliaceous colonies of, for example, Astreopora, Leptoseris,
Pachyseris, and Coscinaraea marshae (Figure 1). Coscinaraea marshae was represented by at
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least four specimens found at a single locality (01°28'48” S, 99°09'42” E), which is surprising
because of its assumed endemism in southern Australia. The sea surface temperature
in the bay was not particularly low (28 °C on 15 January 1996; data from Pusat Studi
Pengembangan Perikanan, Universitas Bung Hatta).

Coscinaraea marshae is unique in its genus by having calices arranged in long valleys
in between long ridges parallel to the colony margin [8,9], which is demonstrated by
overview photographs (Figure 1a,c,d), as well as close-ups of a living coral (Figure 1b)
and skeleton fragments (Figure 2) that are deposited in the coral collection of Naturalis
Biodiversity Center with catalogue number RMNH.Coel.43418. Calices of congenerics
are predominantly separated by corallite walls, as seen in C. monile (Forskal, 1775) [9].
This calls for more thorough taxonomic research of the genus, and of the importance of
this character [7], preferably with the use of molecular analyses. Considering the strong
morphological resemblance between C. monile and C. marshae, both species may appear to
be synonymous, but this would not change the finding that C. marshae is not a high-latitude
endemic. The present record gives cause to new debate concerning the range of this species,
in particular with regard to climate and endemism, which may also be relevant for other
high-latitude species in light of the expected tropicalization of high-latitude reefs [14,20,21].

There appears to be some confusion on what are considered ‘temperate’ waters in
southern Australia, since Wells [3] argues that the type locality of C. marshae (Rottnest
Island at 32° S) falls within the tropical range. Furthermore, more surveys may be needed
outside the known range of other high-latitude endemics in order to establish whether they
really are non-tropical [2]. The term ‘endemism’ should be used with caution, especially
regarding marine taxa that disperse through larval transport, such as corals. Distribution
maps should therefore preferably present real locality records and not extrapolated ranges
(as in Figure 3a), which disguise information that could be missing, such as disjunct
distributions. The present case, and the one of Astrangia woodsi [2], show that we may
understand range limits of south Australian coral species better when more explorative
marine biodiversity research is done, especially along Indian Ocean coastlines.

Reef coral assemblages in uncommon marine environments, such as estuarine narrow
bays that penetrate far inland, can be of particular interest with regard to the discovery
of rare species, in this case Sarabua Bay. This estuarine environment is comparable to
that of Bima Bay in NE Sumbawa, with an environmental gradient of decreasing oceanic
influence in landward direction [22]. With the intensification of coral bleaching and growing
anthropogenic pressure to coral reefs in the proximity of urban centres, such as Padang,
marine biodiversity surveys in poorly investigated areas and habitats become increasingly
necessary, especially if we want to understand which species are most susceptible to
these threats.

As a taxonomic note, it is relevant to mention that two species, Coscinaraea marshae and
C. mcneilli, were reclassified by Rowlett [7] as representatives of a new genus, Australaraea,
Rowlett, 2020. The main criteria for separating both species from Coscinaraea was their
imperforate septa and restricted biogeographical range. The first character (imperforate
septa) was just mentioned, but not demonstrated, and its validity as a diagnostic character
was not supported by research. Rowlett [7] did not demonstrate that C. monile, as type
species of Coscinaraea and as species most resembling C. marshae, does not have that
character. Geographic range is also not a reliable character, as shown by the present result
and the aforementioned examples of Astrangia woodsi, Echinomorpha nishihirai, and Leptoseris
troglodyta [1-3]. The new genus Australaraea was not assigned to a family, because this
would require further examination [7]. Since no evidence and explanation was provided
regarding the imperforate septa, and because the biogeographical argument appears to be
disproven by the present study, we consider Australaraea Rowlett, 2020, a junior synonym
of Coscinaraea Milne Edwards and Haime, 1848.
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