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Tropical coral reefs are considered the “rainforest of the sea” and are among the marine ecosystems with the highest biodiversity [1]. These “rainforests” are typically composed of assemblages of anthozoans, sponges, bryozoans, and ascidians, forming the three-dimensional matrix which provides architectural complexity for a myriad of organisms [2]. A large proportion of this biodiversity is represented by tiny invertebrates, usually known as cryptofauna, that are often overlooked because of their size, a lack of commercial interest, charisma, and/or taxonomic expertise [3,4,5]. Despite the fact that nearly a thousand invertebrates are known to depend to some extent on corals for habitat, food, shelter, or settlement cues [6], it is still to be elucidated how many species exhibit obligatory or facultative symbiotic relationships with all other coral reef framework-forming taxa, keeping the coral reefs a mystery in terms of their diversity and functioning.



Unfortunately, increasing evidence suggests that most coral reefs will undergo compositional, structural, and functional changes in response to local stressors, such as overfishing, eutrophication, and diseases [7], as well as in response to global stressors such as ocean acidification and climate-induced coral bleaching, impacting the world’s coral reefs and the communities that depend upon them [8]. Indeed, in the future different environmental conditions not only will push some species towards and beyond their physiological limits, but will also modify the network of interactions [9]. Since species are highly interconnected, co-extinction events will have largely unknown ecological consequences as cryptic communities, with largely understudied ecological functions, may disappear accordingly [9]. Thus, it is evident that only by understanding the highly multifaceted interactions amongst the different coral reef organisms will we gain insights on how, where, and why coral reefs are changing [10].



In this respect, this Special Issue aims to provide more testimonies of the extreme diversity of coral-associated fauna, as well as to improve, through different perspectives and new methodological approaches, the knowledge of marine invertebrate diversity in general, and that of the coral reef-associated ones in particular. The contributions published in this volume address specifically a variety of topics including (i) the integrative taxonomy and genetic diversity of merulinid corals [11] and of crustaceans associated with pocilloporid corals [12], (ii) the diversity of coral reef fishes in the Western Indian Ocean [13], (iii) the spatial distribution, host range, and prevalence of associations involving sponges [14], alcyonaceans [15], and corals [16], and (iv) the possible negative impacts that some coral-associated invertebrates can have on the health of their hosts [17,18,19,20,21].



Coral reefs are globally recognized as a major ecosystem in need of conservation [22], which might require the inclusion in future studies of the so far largely ignored hidden or cryptic communities. These communities and their ecological functions are, in fact, markedly different than the visible or exposed ones [23]. Monitoring of coral reef benthos alone is, however, not enough to understand the effects of external drivers on the resilience of coral reefs and their sensitivity to community changes.



Nowadays, it seems appropriate to move forward in adopting new strategies, in addition to multidisciplinary taxonomic studies, to study benthic communities, since this cryptobenthic fauna appears to play a relevant role in the biodiversity and conditions of coral communities. Thus, I advocate for the urgent development and use of emerging new technologies to facilitate and increase the repeatability of coral reef monitoring efforts, as well as to unravel the drivers and feedback mechanisms behind benthic community changes [24]. The systematic collection of data on the coral-associated fauna during free-living biodiversity surveys should strongly be encouraged to increase the knowledge about the diversity of coral-associated fauna, to discover its ecological roles, and to depict its functional traits within coral reefs ecosystems. This process may provide baselines of such hidden biodiversity, identify rare symbiotic species, and it could be used to monitor future changes in symbiotic assemblages. Furthermore, given the paucity of information on the natural history of many symbiont taxa, this approach would also potentially allow us to classify certain symbiont species and help raise awareness of their current endangerment status [5]. Indeed, the easiest and most cost-effective way to protect coral-associated invertebrates will usually be by conserving them alongside their hosts. This represents a paradigm shift from preserving single taxa to protecting symbiont assemblages and micro-ecosystems. However, without in-depth knowledge regarding their hosts range, rate of hosts shift, and symbionts’ vulnerability, the level of endangerment of the symbionts may not reflect their real risk of extinction. In addition, novel threats (e.g., diseases and plastic pollution) and their interactions need to be taken into account as they might also play a role in benthic community changes [25]. Thus, the assessment of the health condition of coral-associated fauna should be considered a priority since it may help in understanding the resilience capacity of their host. Moreover, more accurate data on host specificity is strongly necessary for the transition to a new era of solution-oriented science with the potential to prolong the survival of coral populations [26]. In the context of the emerging field of restoration ecology, host translocation and active conservation efforts may threaten the survival of coral-associated species, and of their hosts. Thus, explicit actions to restore coral-associated fauna alongside hosts should be considered as a part of coral restoration planning. Hence, coral reef restoration monitoring plans that allow us to assess the effectiveness of the management approach for both hosts and coral-associated fauna are also needed [27].



In conclusion, as the restructuring of tropical coral reef communities towards different and, perhaps, emergent non-hard-coral-dominated communities becomes inevitable in many locations [10], a more complete overview of host-symbiont associations, the degree of specialization and codependence of these symbiotic relationships, as well as the diversity, distribution, and functional roles of coral and non-coral associated invertebrates is paramount to better understand the dynamics, ecological functions, and societal impacts of these communities.
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