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Scientists first reported diseased corals in the 
1970s (Dustan 1977). Incidences have been on 
the rise ever since. Initial investigations 
focused on isolating specific disease-causing 
organisms (pathogens), many of which 
appeared to be bacteria. Several diseased 
lesions contained human and animal gut 
microbiota (Goreau et al. 1998; Lipp et al. 2002; 
Patterson et al. 2002; Frias-Lopez et al. 2002; 
Lipp & Griffin 2004; Sutherland & Ritchie 2004; 
Harding et al. 2008; Sutherland et al. 2010; Ho 
2011; Sutherland et al. 2011). Frequent 
contaminators of inshore ecosystems. 
 

 

Black Band disease of Pseudodiploria strigosa. 
 

Some very clever science identified pathogens 
and elucidated aetiologies (Banin et al. 2000; 
Oakey & Owens 2000; Israely et al. 2001; Ben-
Haim & Rosenberg 2002; Oakey et al. 2002; 
Ben-Haim et al. 2003a; Sussman et al. 2008; 
Bruno & Selig 2007; Myers & Raymundo 2009; 
Hobbs & Frisch 2010; Luna et al. 2010; Vidal-
Dupiol et al. 2011). Several diseases were 
found to be instigated by microorganism 
consortia acting in unison, like Black and Red 
Band (Garret & Ducklow 1975; Richardson 
1993; Carlton & Richardson 1995; Santavy et 
al. 1996; Santavy & Peters 1997).  
 

Early disease research recognised that 
putative pathogens must fulfil Koch’s 
postulates. More recently, molecular genetics 

has identified functional gene homologues in 
related species. Proteinaceous microbial gene 
products conferring pathogenic competence, 
such as evasion of host immunity and host 
tissue exploitation, became known as 
virulence factors.   
 

Later coral disease research became beset 
with uncertainty. Corals exhibiting symptoms 
of established and characterised diseases 
attributed to verified pathogens appeared 
pathogen-free. Other aetiological agents 
appeared responsible (Cooney et al. 2002; 
Pantos et al. 2003; Sunagawa et al. 2009; 
Toledo-Hernández et al. 2008; Tait et al. 2010; 
Cardenas et al. 2011; Egan & Gardiner 2016; 
Morrow et al. 2018). 
 

 
Endangered elkhorn coral (Acropora palmata) infected 
with White Pox – irregular white patches of 
necrotic/bleached tissue. 
 

Scientists recognised that outer mucus-
secreting surfaces in several higher organisms, 
including fish and humans, were integral to 
immunity because they were flooded with 
antibodies (immunoglobulins) and white blood 
cells (lymphocytes). Corals lacked 
immunoglobulins and lymphocytes, and 
microorganisms inhabited their mucous 
membranes. The paradigms of microbiome 
research and holobiont theory emerged.  
 

Chromists, protozoa, fungi, bacteria, 
bacteriophages, and viruses typically inhabit 
microbiomes. The holobiont comprises all 
anatomical niches and their communities, 
including the host. Many organisms are 



commensal “housekeepers”, degrading 
sloughed cells. Others are mutualistic 
(symbiotic) because the host and organism 
profit. For example, hermatypic corals and 
their algal partners or bacterial genome 
integrated prophage conferring microbial 
virulent.  
 

Throughout coral disease lesion analysis, 
mucosal microbiomes were routinely 
evaluated. Populations shifted or diversity 
diminished during or immediately before 
pathology (Munn 2019). Heterogeneity fell as 
disease-causing agents colonised (Rosenberg 
et al. 2007). 
 

Some conceded several ailments might arise 
from mucosal microbiome destabilisation, 
dysbiosis and coral preprogrammed cell death 
– apoptosis. Characteristic apoptotic 
biomarkers were discovered in corals suffering 
from White Syndrome (Godar 1996; Ainsworth 
et al. 2007).  
 

  
White Band disease type II of an acroporid. Tissue 
destruction at the tips proceeds towards the base. 
 

Virion replication frequently results in cellular 
lysis (Oakey & Owens 2000; Oakey et al. 2002; 
Lesser et al. 2007; Hall et al. 2018; Morrow et 
al. 2018). Microorganisms utilise all available 
nourishment. Dying cell exploitation is a poor 
aetiological indicator. Furthermore, 
proliferative cycles of bacteriophage and 
viruses may be induced by heat, coinciding 
with bleaching. Retroviruses (RNA viruses) 
infect zooxanthellae (Ho 2012).  
 

The coral probiotic and microbiome flexibility 
hypotheses suggest holobiont communities 
attune to prevailing conditions, and 
adaptation proficiency differs amongst species 
(Reshef et al. 2006; Voolstra & Ziegler 2020). 
The beneficial microorganisms for corals 
(BMCs) hypothesis suggests stress endurance 
is related to the coral’s symbionts, including 
the inhabitants of the mucosal microbiome 
remaining susceptible to probiotic 
manipulation (Peixoto et al. 2017; Rosado et al. 

2018; Munn 2019; Santoro et al. 2021).  
 

An international team of over twenty 
researchers, including the UK's Professor 
Michael Sweet, whose expertise embraces 
captive reef husbandry and cutting-edge reef 
research, discovered something remarkable 
(Santoro et al. 2021).  
 

 
Pocillopora cf. damicornis conceivably bleached by the 
bacterium Vibrio coralliilyticus. The commensal crab, 
Trapezia or Tetralia species is a vital coral janitor. Reunite 
crabs with corals post-prophylactic. Stowaway gorilla or 
emerald crabs become large, indulging in voracious 
indiscriminate carnivory. 
 

Samples derived from healthy coral flesh were 
cultured on agar until discrete bacterial 
colonies comprising a single species/strain 
were isolated. A handful of microbes were 
cultured and resuspended in saline before 
administering to thermally stressed corals. 
Inoculations were repeated every third day. 
Some BMC components exhibited antibiotic 
efficacies against pathogenic bacteria of the 
genus Vibrio (Santoro et al. 2021).  
 

 
Tetralia species of symbiotic crab perform janitorial roles 
and protect corals from parasites.   
 

Comprehensive restructuring of microbial 
communities was accompanied by host gene 
expression modifications supporting cellular 
repair, immunity, and heat resilience. Corals 
demonstrated enhanced survivorship and 
recovery compared with controls (Santoro et 



al. 2021). Quorum sensing orchestrates 
bacterial agendas using molecular signals (Tait 
et al. 2010). Community shifts and gene 
regulation coordinated, suggesting a holobiont 
signal-derived response (Santoro et al. 2021). 
Heat stress recovery prompted holobiont 
reversion to prestressed profiles. Holobiont 
compositions did not change in non-heat-
stressed corals exposed to BMCs.  
 

Full article available from 
https://www.science.org/doi/full/10.1126/s
ciadv.abg3088 [last accessed 28 December 
2022]. 
 

How is captive coral husbandry affected? 
 

Such microbial consortia may soon be 
available for reef aquaria. Bottled 
environments and Petri dishes differ 
significantly. Analogous bacteria are unlikely 
to store in bottles. Efficacious BMCs for 
aquaria warrant further investigation. 
Anticipate years of development.  
 

 
Stony Coral Tissue Loss disease and Black Band disease 
of Siderastrea siderea. Image courtesy of the Florida Fish 
and Wildlife Conservation Commission©.  
 

New corals are now routinely purged of 
parasites before entering aquaria. Treatments 
are prophylactic dips disassociating coral 
residents, including parasites. Throughout 
treatments, corals shed significant mucus and 
surface microorganisms. The loss of some 
members may not be harmful.  
 

People must cleanse their gut before a 
colonoscopy. Such chemical purging and 
mucosal sloughing “resets” gut microbiota 
improving digestion (Tiernan, personal 
communication). Analogous effects may be 
observed in corals. 
 

Coral ReVive and Coral RX are proprietary 
treatments made from nontoxic natural 
products and work by irritating parasites 
causing them to detach. Such strategies cause 
minor stress yet do not cause harm unless 

misused. Painstakingly identify Trapezia or 
Tetralia species of symbiotic crab and reunite 
them with host colonies. Such coral custodians 
consume coral parasites. 
 

Beau Henschen, CEO of Coral RX remarked: 
“It is vital that aquarists adhere to the 
recommended volumes and concentrations 
because reduced volumes may expose corals 
to parasite-liberated toxins.”  
 

 

Coral RX Pro. A nontoxic prophylactic coral dip proficient 
at pest/parasite clearance. 
 

Many aquarists use diluted Lugol’s iodine to 
prophylactically dip new corals. Unlike the 
naturally occurring and often beneficial ions, 
iodate and iodide, Lugol’s iodine contains 
corrosive and sterilising elemental iodine. It 
can significantly impact recirculating 



mariculture systems (RMS). Lugol’s 
concentrate safety data sheets state a 
“predicted no observed effect concentration” 
(PNEC) in marine water of merely 60 
micrograms per litre (parts per billion). Weak 
solutions of Lugol’s iodine may partially 
sterilise mucosal microbiomes rendering 
corals vulnerable.  Thoroughly purge corals of 
Lugol’s iodine before system introduction. 
Notwithstanding, many aquarists strongly 
advocate Lugol’s iodine. 
 

CoralCureTM Ointment Base2B is available 

from Ocean Alchemist. The wave action-
resistant ointment is combined with 
antibiotics and has mitigated wild coral 
disease. Apply directly to the boundary of 
infection or use impregnated rope (Gay 2021; 
Eaton et al. 2022).  
 

CoralCureTM is unsuitable for aquaria. 
Antibiotics may negatively impact nitrogen-
cycling microbes and mesocosm inhabitants. 
Recommended merely for active infections of 
wild corals. 
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