
diversity

Editorial

The Extraordinary Importance of Coral-
Associated Fauna

Simone Montano 1,2

1 Department of Earth and Environmental Sciences (DISAT), University of Milan—Bicocca,
Piazza della Scienza 1, 20126 Milan, Italy; simone.montano@unimib.it

2 MaRHE Center (Marine Research and High Education Center), Magoodhoo Island,
Faafu Atoll 12030, Maldives

Received: 14 September 2020; Accepted: 15 September 2020; Published: 16 September 2020 ����������
�������

Abstract: Coral reefs are one of the most diverse marine ecosystems on Earth and one of the
richest in terms of species interactions. Scleractinian corals are usually the most likely to provide
numerous different habitats and to support many symbiotic relationships. However, many other
invertebrate groups, such as sponges, bryozoans, and other cnidarians, establish strict symbiotic
relationships with other marine organisms. Despite the nature of these relationships—as well as
the factors that drive their establishment—being unclear in most cases, a few studies have already
shown that some associations may increase the resistance of their hosts to external disturbances.
Thus, the potential ability of each member of these diverse symbiotic assemblages to influence the
fitness and long-term survival of their hosts bring the coral-associated fauna to the top of the list of
coral reef studies. Unfortunately, the widespread degradation of coral reef ecosystems may threaten
the existence of the intimate relationships that may go unrecognized complicating our understanding
of the intricate networks connecting the fates of reef species. Therefore, this unprecedented loss of
biodiversity calls for synergic conservation and monitoring actions aimed at significantly increasing
our efforts to search for and describe as much of the diversity of coral-associated organisms as possible,
shedding new light on the complex, elusive mechanisms controlling coral reef functioning.
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Coral reefs encompass the highest biodiversity of any marine ecosystem of the planet [1].
This abundance is primarily due to the topographic complexity created by many benthic organisms,
such as reef-building corals, sponges, bryozoans and other cnidarians that play a key role in creating
the complex three-dimensional architecture of coral reef and providing a plethora of habitats to support
an extraordinary diversity of organisms from all kingdoms of life [2].

The highly diverse fauna associated with these sessile reef organisms is dominated by invertebrates,
belonging to numerous phyla—such as Arthropoda, Mollusca, Echinodermata, Anellida, Porifera and
Cnidaria—depending on their hosts for food, refuges and habitats, and usually establishing strict
symbiotic relationships in form of mutualistic, commensalistic and parasitic associations [3,4].
The coral-associated fauna assumes a considerable and unique importance considering that each
member of these diverse symbiotic assemblages has the potential to influence the fitness and long-term
survival of their host [2].

Reef-building corals, for example, are known to form associations with about a thousand of micro-
and macro-organisms that, in many cases, appear to be strictly host specific. Despite the fact that the
large number of them may contribute to the reduced health and mortality of corals through feeding or
boring activities, many other species can be considered fundamental to the persistence and resilience of
their host corals [4]. Indeed, more than 50% of coral-associated invertebrates are obligate coral dwellers,
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with some of them known to actively participate in nutrient recycling [5], to alleviate detrimental effects
of sedimentation and actively defend colonies from coral-feeding organisms [6,7], or to slow down the
progression of diseases as shown by the crabs of the genus Cymo [8]. More recently, coral symbiotic
hydrozoans of the genus Zanclea has been proved to both reduce coral susceptibility to diseases and
protect their hosts from predation [9], highlighting how far we are from the understanding of the
mechanisms by which ecological interactions can mediate species’ responses to disturbances.

Unfortunately, how many species are living on the coral reefs as well as the species of micro-
and macroinvertebrates living in association with other reef organisms is still not clear. Most of the
unknown reef communities consist of cryptofauna [10] that may be difficult to recognize in the field
due to their tiny size [11,12], camouflage behavior [13,14], and because they live in habitats that are
often overlooked, such us as caves, sediment or coral rubble [15], or because they are located in deep
environments as the mesophotic zones [16]. This gap in knowledge can be exacerbated both in shallow
and deep coral reefs if the parasites diversity is included since most species in most major parasite
groups are still undiscovered or unnamed [17].

Bearing in mind the likely high degree of specialization and co-dependence of these
symbiotic relationships, this lack of information appears dramatic in the light of the increasing number of
threats contributing to the global decline of coral reefs [18]. Indeed, habitat degradation could have serious
negative effects on the diversity of reefs and may disrupt these symbiotic relationships [19], intensifying the
loss of biodiversity [20]. Thus, if preserving biodiversity is now considered a priority for any natural
ecosystem, it is increasingly vital for the future of coral reefs in which thousands of coral-associated
organisms could be negatively impacted by global change, on scales ranging from local declines to global
extinction; these losses could have major downstream consequences for coral reef ecosystem function and
stability [17].

The fundamental value of the papers published in this Special Issue is twofold. On one hand,
it highlights the still-scarce knowledge of the ecological interactions in tropical coral reef ecosystems
and the possible existence of many other so-far-unknown similar associations that deserve
our attention. On the other hand, it highlights how the combination of multidisciplinary approaches,
taxonomic expertise and dedicated biodiversity surveys can significantly improve our knowledge
about the diversity, ecology and role of coral-associated fauna. Therefore, we hope that these studies
can stimulate the exploration of neglected areas in reef ecology, increase significantly our effort in
searching and describing as much the diversity of coral-associated organisms and systematically
investigate the coral-associated biodiversity by adding coral-associated fauna surveys to largescale
biodiversity monitoring programs.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Fisher, R.; O’Leary, R.A.; Low-Choy, S.; Mengersen, K.; Knowlton, N.; Brainard, R.E.; Caley, M.J. Species
Richness on Coral Reefs and the Pursuit of Convergent Global Estimates. Curr. Biol. 2015, 25, 500–505.
[PubMed]

2. Gates, R.D.; Ainsworth, T.D. The nature and taxonomic composition of coral symbiomes as drivers of
performance limit in scleractinian corals. J. Exp. Mar. Biol. Ecol. 2011, 408, 94–101.

3. Stella, J.S.; Jones, G.P.; Pratchett, M.S. Variation in the structure of epifaunal invertebrate assemblages among
coral hosts. Coral Reefs 2010, 29, 957–973.

4. Stella, J.S.; Pratchett, M.S.; Hutchings, P.A.; Jones, G.P. Coral-associated invertebrates: Diversity, ecological
importance and vulnerability to disturbance. Oceanogr. Mar. Biol. Annu. Rev. 2011, 49, 43–116.

5. Spotte, S. Supply of regenerated nitrogen to sea anemones by their symbiotic shrimp. J. Exp. Mar. Biol. 1996, 198,
27–36.

6. Stewart, H.L.; Holbrook, S.J.; Schmitt, R.J.; Brooks, A.J. Symbiotic crabs maintain coral health by clearing sediments.
Coral Reefs 2006, 25, 609–615.

http://www.ncbi.nlm.nih.gov/pubmed/25639239


Diversity 2020, 12, 0357 3 of 3

7. Rouzé, H.; Lecellier, G.; Mills, S.C.; Planes, S.; Berteaux-Lecellier, V.; Stewart, H. Juvenile Trapezia spp. crabs can
increase juvenile host coral survival by protection from predation. Mar. Ecol. Prog. Ser. 2014, 515, 151–159.

8. Pollock, F.J.; Katz, S.M.; Bourne, D.G.; Willis, B.L. Cymo melanodactylus crabs slow progression of white
syndrome lesions on corals. Coral Reefs 2013, 32, 43–48.

9. Montano, S.; Fattorini, S.; Parravicini, V.; Berumen, M.L.; Galli, P.; Maggioni, D.; Arrigoni, R.; Seveso, D.;
Strona, G. Corals hosting symbiotic hydrozoans are less susceptible to predation and disease. Proc. R. Soc. B
2017, 284, 20172405. [CrossRef] [PubMed]

10. Reaka-Kudla, M.L. The global biodiversity of coral reefs: A comparison with rain forests. In Biodiversity II:
Understanding and Protecting our Natural Resources; Reaka-Kudla, M.L., Ed.; Joseph Henry/National Academy Press:
Washington, DC, USA, 1997; pp. 83–108.

11. Montano, S.; Arrigoni, R.; Pica, D.; Maggioni, D.; Puce, S. New insights into the symbiosis between Zanclea
(Cnidaria, hydrozoa) and scleractinians. Zool. Scripta 2015, 44, 92–105. [CrossRef]

12. Ivanenko, V.N.; Hoeksema, B.W.; Mudrova, S.V.; Nikitin, M.A.; Martínez, A.; Rimskaya-Korsakova, N.N.;
Berumen, M.L.; Fontaneto, D. Lack of host specificity of copepod crustaceans associated with mushroom
corals in the Red Sea. Mol. Phylogenetics Evol. 2018, 127, 770–780.

13. Montano, S.; Maggioni, D. Camouflage of sea spiders (Arthropoda, Pycnogonida) inhabiting Pavona varians.
Coral Reefs 2018, 37, 153.

14. Mehrotra, R.; Arnold, S.; Wang, A.; Chavanich, S.; Hoeksema, B.W.; Caballer, M. A new species of coral-feeding
nudibranch (Mollusca: Gastropoda) from the Gulf of Thailand. Mar. Biodiv. 2020, 50, 36. [CrossRef]

15. Hoeksema, B.W. The hidden biodiversity of tropical coral reefs. Biodiversity 2017, 18, 8–12. [CrossRef]
16. Maggioni, D.; Montano, S.; Voigt, O.; Seveso, D.; Galli, P. A mesophotic hotel: The octocoral Bebryce cf.

grandicalyx as a host. Ecology 2020, 101, e02950. [PubMed]
17. Carlson, C.J.; Hopkins, S.; Bell, K.C.; Doña, J.; Godfrey, S.S.; Kwak, M.L.; Lafferty, K.D.; Moir, M.L.; Speer, K.A.;

Strona, G.; et al. A global parasite conservation plan. Biol. Conserv. 2020, 108596.
18. Hughes, T.P.; Kerry, J.T.; Baird, A.H.; Connolly, S.R.; Chase, T.J.; Dietzel, A.; Hill, T.; Hoey, S.A.;

Hoogenboom, M.O.; Jacobson, M.; et al. Global warming impairs stock–recruitment dynamics of corals.
Nature 2019, 568, 387–390. [PubMed]

19. Caley, J.M.; Buckely, K.A.; Jones, G.P. Separating ecological effects of habitat fragmentation, degradation and
loss of coral commensals. Ecology 2001, 82, 3435–3448. [CrossRef]

20. Kiers, E.; Palmer, T.; Ives, A.; Bruno, J.; Bronstein, J. Mutualisms in a changing world: An evolutionary
perspective. Ecol. Lett. 2010, 13, 1459–1474. [CrossRef] [PubMed]

© 2020 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1098/rspb.2017.2405
http://www.ncbi.nlm.nih.gov/pubmed/29263277
http://dx.doi.org/10.1111/zsc.12081
http://dx.doi.org/10.1007/s12526-020-01050-2
http://dx.doi.org/10.1080/14888386.2017.1307787
http://www.ncbi.nlm.nih.gov/pubmed/31840233
http://www.ncbi.nlm.nih.gov/pubmed/30944475
http://dx.doi.org/10.2307/2680163
http://dx.doi.org/10.1111/j.1461-0248.2010.01538.x
http://www.ncbi.nlm.nih.gov/pubmed/20955506
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	References

