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1.1 Supplementary Figures 

	
	
	
	

	
Fig. S1. Non-metric MDS based on composition data to illustrate differences between coral species (a; 
PERMANOVA, p<0.01, Table S4) and between reefs for P. speciosa (b), M. elephantotus (c; 
excluding Myrmidon reef), and A. aculeus (d; excluding Holmes reef). NMDS based on Sorensen 
dissimilarity data. (a) Centroids, (b-d) bootstrap area and average for reefs. Circles denote GBR reefs, 
triangles CS reefs.  
 
 



 
 
 
Fig.	S2.	Average	and	Variation	of	Taxonomic	distinctness	of	bacterial	assemblages	in	the	three	coral	species.	Indexes	of	distinctness	are	used	as	a	metric	of	
taxonomic	breadth	in	bacterial	assemblages.	Note	the	similarity	in	the	median	between	P.	speciosa	and	M.	elephantotus	compared	to	A.	aculeus.		



	
 
Fig. S3. Average	and	Variation	of	Taxonomic	distinctness	of	bacterial	assemblages	per	reef	at	10	m	depth.	Index	Average	of	Taxonomic	distinctness	is	comparable	
between	 species	 and	 reefs	 at	 10	 m	 depth.	 Variation	 of	 Taxonomic	 distinctness	 (shape	 of	 the	 tree)	 shows	 a	more	 broad	 distribution	 in	 the	 distinct	 bacterial	
assemblages	across	10	m	reefs.	GreD: Great Detached, TijR: Tijou Reef, DayR: Day Reef, YonR: Yonge Reef, MyrR: Myrmidon Reef, O1DT: Dutch Towers (Osprey), 
O2HW: Halfway Wall (Osprey), O3BL: Bigeye Ledge (Osprey), FliR: Flinders Reef, HolR: Holmes Reef.  	



	
 
Fig. S4. Average	and	Variation	of	Taxonomic	distinctness	of	bacterial	assemblages	per	reef	at	20	m	depth.	P.	speciosa	and	M.	elephantotus	show	similarity	in	the	
average	and	variation	of	Taxonomic	distinctness	of	their	bacterial	assemblages	across	20	m	reefs.	As	observed	at	10	m,	in	terms	of	taxonomy	A.	aculeus	has	a	more	
variable	bacterial	assemblage.	O1DT: Dutch Towers (Osprey), O2HW: Halfway Wall (Osprey), O3BL: Bigeye Ledge (Osprey).   



 
 
Fig. S5. Average	and	Variation	of	Taxonomic	distinctness	of	bacterial	assemblages	per	reef	at	40	m	depth.	As	observed	in	reefs	at	10	m	(Fig.	S3),	the	average	of	
Taxonomic	distinctness	shows	bacterial	assemblages	with	similar	taxonomic	breadth	among	coral	species	and	between	reefs.	However,	high	variability	in	the	shape	
of	 the	 taxonomic	 trees	 (bottom	graph,	 the	 variation	 of	 Taxonomic	 distinctness)	 is	 observed.	GreD: Great Detached, TijR: Tijou Reef, YonR: Yonge Reef, MyrR: 
Myrmidon Reef, O1DT: Dutch Towers (Osprey), O2HW: Halfway Wall (Osprey), O3BL: Bigeye Ledge (Osprey), FliR: Flinders Reef, HolR: Holmes Reef.   
 



 
 
Fig. S6. Average	and	Variation	of	Taxonomic	distinctness	of	bacterial	assemblages	per	reef	at	60-80	m	depth.		Across	mesophotic	reefs	(60-80	m),	as	observed	in	
other	depths	(previous	figures),	the	average	of	Taxonomic	distinctness	indicates	similarity	in	the	taxonomic	breadth	of	bacterial	assemblages	in	P.	speciosa	and	M.	
elephantotus.	The	exception	to	this	observation	occurs	for	M.	elephantotus	at	Bigeye Ledge (O3BL, Osprey reef), where both the average and variation of Taxonomic	
distinctness	describe	a	more	variable	assemblage.	This	variability	is	also	observed	in	the	microbial	assemblages	of	M.	elephantotus	in	the	same	reef	at	10	m.	GreD: 
Great Detached, TijR: Tijou Reef, DayR: Day Reef, YonR: Yonge Reef, MyrR: Myrmidon Reef, O1DT: Dutch Towers (Osprey), O2HW: Halfway Wall (Osprey), O3BL: 
Bigeye Ledge (Osprey), FliR: Flinders Reef, HolR: Holmes Reef.



	
Fig. S7. Core microbiome of the lowest level of the design (reef x depth) showed bacteria phylotypes 
in common between the depths (intersection of the Venn diagrams). 
 
 
 
 
 



 
	
Fig.	S8.	Distribution	of	sequences	and	number	of	OTUs	per	sample	per	species.	Boxplots	are	constructed	with	raw	data	after	the	elimination	of	chloroplast,	non	
identified	and	unassigned	sequences	(6.4	millions	of	sequences,	49	thousands	of	OTUs,	Table	S1).	



 
 
Fig. S9. Distribution of sequences and number of OTUs per sample per reef at 10 m. Patterns in the number of sequences and number of OTUs per sample are similar. Few 
exceptions are in M. elephantotus and A. aculeus at Yonge Reef, A. aculeus at Myrmidon Reef and P. speciosa at Dutch Towers.  Note the difference in scale and median 
between this graph and the other depths. GreD: Great Detached, TijR: Tijou Reef, DayR: Day Reef, YonR: Yonge Reef, MyrR: Myrmidon Reef, O1DT: Dutch Towers 
(Osprey), O2HW: Halfway Wall (Osprey), O3BL: Bigeye Ledge (Osprey), FliR: Flinders Reef, HolR: Holmes Reef.   



 
	
Fig. S10. Distribution of sequences and number of OTUs per sample per reef at 20 m. As seen in previous figures, patterns observed in sequences number are reflective of the 
trend in the number of OTUs. Exceptions are observed in the variability of P. speciosa Dutch Towers and Bigeye Ledge. Note the difference in scale in regards to other 
depths. O1DT: Dutch Towers (Osprey), O2HW: Halfway Wall (Osprey), O3BL: Bigeye Ledge (Osprey).   
 
 



 
 
Fig. S11. Distribution of sequences and number of OTUs per sample per reef at 40 m. The pattern in the number of sequences per samples is also observed in the number of 
OTUs per sample. M. elephantotus at Myrmidon Reef and Bigeye Ledge and P. speciosa Halfway Wall are exceptions to this observation. Note the difference in the scales 
among depths. GreD: Great Detached, TijR: Tijou Reef, YonR: Yonge Reef, MyrR: Myrmidon Reef, O1DT: Dutch Towers (Osprey), O2HW: Halfway Wall (Osprey), 
O3BL: Bigeye Ledge (Osprey), FliR: Flinders Reef, HolR: Holmes Reef.   



 
 
Fig. S12. Distribution of sequences and number of OTUs per sample per reef at 60-80 m. Relatives differences observed in the number of sequences were also presented in 
the number of OTUs per sample. Note the difference in scale in regards to other depths (Fig. S9-11). O1DT: Dutch Towers (Osprey), O2HW: Halfway Wall (Osprey), O3BL: 
Bigeye Ledge (Osprey), FliR: Flinders Reef, HolR: Holmes Reef.   
 



	

	
Fig. S13. Functional prediction for content for core microbiome per species – set 1. Functional prediction content generated from the relative abundance of KEGG KO genes, 
normalized and standardized by sample by total. 
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Fig. S14. Functional prediction for content for core microbiome per species – set 2. Functional prediction content generated from the relative abundance of KEGG KO genes, 
normalized and standardized by sample by total. 
 
 

Fluorobenzoate.degradation
Folate.biosynthesis

Fructose.and.mannose.metabolism
Function.unknown

Galactose.metabolism
General.function.prediction.only

Geraniol.degradation
Germination

Glutamatergic.synapse
Glutathione.metabolism

Glycan.biosynthesis.and.metabolism
Glycerolipid.metabolism

Glycerophospholipid.metabolism
Glycine..serine.and.threonine.metabolism

Glycolysis...Gluconeogenesis
Glycosaminoglycan.degradation

Glycosphingolipid.biosynthesis...ganglio.series
Glycosphingolipid.biosynthesis...globo.series

Glycosphingolipid.biosynthesis...lacto.and.neolacto.series
Glycosyltransferases

Glyoxylate.and.dicarboxylate.metabolism
GnRH.signaling.pathway

Hematopoietic.cell.lineage
Histidine.metabolism

Homologous.recombination
Indole.alkaloid.biosynthesis

Inorganic.ion.transport.and.metabolism
Inositol.phosphate.metabolism

Insulin.signaling.pathway
Ion.channels

Isoquinoline.alkaloid.biosynthesis
Limonene.and.pinene.degradation

Linoleic.acid.metabolism
Lipid.biosynthesis.proteins

Lipid.metabolism
Lipoic.acid.metabolism

Lipopolysaccharide.biosynthesis
Lipopolysaccharide.biosynthesis.proteins

Lysine.biosynthesis
Lysine.degradation

Lysosome
MAPK.signaling.pathway...yeast

Meiosis...yeast
Membrane.and.intracellular.structural.molecules

Metabolism.of.cofactors.and.vitamins
Metabolism.of.xenobiotics.by.cytochrome.P450

Methane.metabolism
Mineral.absorption

Mismatch.repair
N.Glycan.biosynthesis

NOD.like.receptor.signaling.pathway
Naphthalene.degradation

Nicotinate.and.nicotinamide.metabolism
Nitrogen.metabolism

Nitrotoluene.degradation
Non.homologous.end.joining

Novobiocin.biosynthesis
Nucleotide.excision.repair

Nucleotide.metabolism
One.carbon.pool.by.folate
Other.glycan.degradation

Other.ion.coupled.transporters
Other.transporters

Others
Oxidative.phosphorylation

PPAR.signaling.pathway
Pantothenate.and.CoA.biosynthesis

Penicillin.and.cephalosporin.biosynthesis
Pentose.and.glucuronate.interconversions

Pentose.phosphate.pathway
Peptidases

Peptidoglycan.biosynthesis
Peroxisome

Phenylalanine.metabolism
Phenylalanine..tyrosine.and.tryptophan.biosynthesis

Phenylpropanoid.biosynthesis
Phosphatidylinositol.signaling.system

Phosphonate.and.phosphinate.metabolism

CS GBR

Pachyseris speciosa

CS GBR

Mycedium elephantotus

CS GBR

Acropora aculeus

0.00

0.02

0.04

0.06

0.08
Relative Abundance



Fig. S15. Functional prediction for content for core microbiome per species – set 3. Functional prediction content generated from the relative abundance of KEGG KO genes, 
normalized and standardized by sample by total.	
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Fig. S16.  Legend of all taxonomic classes considered in Figure 3 and 5.



1.2 Supplementary Tables 

 
Table S1. Raw data depuration and division between the three coral species. Excluding 
column reflects groups eliminated in the data of the previous row. The first row represents 
raw data after the elimination of ambiguous base calls, homopolymer, barcodes, and 
primers. Unassigned: not assigned to Kingdom Bacteria. 
 

Coral species Excluding N. 
samples 

N. sequences 
(total) 

N. sequences 
(av. by samples) N. OTUs 

3 coral species - 311 17,210,426 55,338.99 79,724 
Chloroplast and None 311 10,449,737 33,600.441 70,932 
Low count samples 309 10,376,444 33,580.725 70,932 
Unassigned 309 6,425,024 20,792.958 49,044 

P. speciosa - 123 2,606,830 21,193.74 25,124 
M. elephantotus - 95 1,274,202 13,412.653 19,964 
A. aculeus - 91 2,543,992 27,955.956 19,875 
 
 
 
Table S2. Bacterial phylotypes comprising the core microbiome. Rel. abundance: Relative 
abundance, Per. Occurrence: percentage of occurrence, Taxonomical ID: lower 
taxonomical level of identification. NROTU: New Reference OTU, NCROTU: New Clean 
up Reference OTU. 
 
P. speciosa 
 
OTU Rel. Abundance Per. Occurrence Taxonomical ID.  
580295 1.59 99.19 Genus Gluconacetobacter 
439036 5.11 98.37 Genus Corynebacterium 
806717 1.59 97.56 Family Alteromonadaceae 
NROTU1421 2.01 96.75 Order Campylobacterales 
NROTU839 1.97 96.75 Genus Rhodobacter 
4331183 0.93 95.12 Genus Gluconacetobacter 
NROTU2242 2.32 93.50 Family Hyphomicrobiaceae 
555495 0.57 87.80 Genus Mycobacterium 
396109 3.00 86.18 Genus Cloacibacterium 
NROTU491 0.90 86.18 Family Rhodobacteraceae 
613414 0.59 86.18 Acinetobacter rhizosphaerae 
1088265 0.44 86.18 Propionibacterium acnes 
NROTU352 2.49 84.55 Family Weeksellaceae 
543864 0.71 84.55 Genus Pseudomonas 
170405 0.44 84.55 Genus Pseudomonas 
309489 0.72 83.74 Genus Pseudoalteromonas 
NROTU1103 1.37 82.93 Order Campylobacterales 
 
 
 
 
 
 
 
 



 
M. elephantotus 
 
OTU Rel. Abundance Per. Occurrence Taxonomical ID.  
NROTU1987 16.85 100.00 Order EC94 
NROTU377 11.83 98.95 Order Kiloniellales 
NROTU681 9.03 98.95 Family Ellin6075 
251481 1.02 97.89 Family Rhodobacteraceae 
806717 0.78 97.89 Family Alteromonadaceae 
NROTU839 3.44 95.79 Genus Rhodobacter 
NROTU1950 2.26 95.79 Order Kiloniellales 
NROTU703 1.16 95.79 Class Alphaproteobacteria 
549595 1.22 86.32 Family Nitrospiraceae 
NROTU1261 3.19 83.16 Order EC94 
NROTU2624 1.47 81.05 Order Kiloniellales 
 
 
A. aculeus 
 
OTU Rel. Abundance Per. Occurrence Taxonomical ID.  
806717 3.83 100.00 Family Alteromonadaceae 
4435279 3.31 100.00 Family Flavobacteriaceae 
NROTU998 4.82 98.90 Family Endozoicomonadaceae 
221108 1.74 98.90 Family Endozoicomonadaceae 
4314827 1.37 97.80 Family Flavobacteriaceae 
562126 1.21 97.80 Family Rhodobacteraceae 
543999 0.38 97.80 Family Alteromonadaceae 
309489 0.69 96.70 Genus Pseudoalteromonas 
318171 0.19 96.70 Family Alteromonadaceae 
NROTU235 1.65 95.60 Family Flavobacteriaceae 
2999126 0.71 95.60 Family Rhodobacteraceae 
557211 0.46 95.60 Genus Synechococcus 
3991527 2.89 93.41 Genus Alicyclobacillus 
355538 0.68 92.31 Genus Prochlorococcus 
NROTU1152 0.86 91.21 Family Endozoicomonadaceae 
NCROTU817811 0.69 91.21 Family Endozoicomonadaceae 
1106960 0.60 91.21 Family Alteromonadaceae 
1088265 0.31 90.11 Propionibacterium acnes 
4302976 0.47 87.91 Family Flavobacteriaceae 
250136 1.30 86.81 Family Rhodobacteraceae 
276493 0.36 86.81 Family Pseudoalteromonadaceae 
NROTU2323 0.45 85.71 Family Endozoicomonadaceae 
550168 0.15 85.71 Genus Synechococcus 
NROTU1528 0.84 84.62 Family Endozoicomonadaceae 
91492 0.37 84.62 Genus Alteromonas 
NROTU1465 0.95 83.52 Family Endozoicomonadaceae 
169836 0.43 83.52 Vibrio fortis 
634455 0.24 83.52 Genus Synechococcus 
145419 1.20 82.42 Family Flavobacteriaceae 
NROTU1322 0.57 82.42 Family Rhodobacteraceae 
543864 0.22 82.42 Genus Pseudomonas 
NROTU2362 0.34 81.32 Family Endozoicomonadaceae 
1784974 0.30 81.32 Genus Oleibacter 
251481 0.40 80.22 Family Rhodobacteraceae 



Table S3. Top 20 significant alignments with OTU 806717 (Family Alteromonadaceae). Sequence ID: Accession number.  

Sequence ID % Identity Evalue Bit score Taxonomy Isolated source - Host Citation 

MF598548.1 99.799 0 915 uncultured bacterium 
algae culture, 
Symbiodinium_clade_F_core_4 (1) 

MF598505.1 99.799 0 915 uncultured bacterium 
algae culture, 
Symbiodinium_clade_C_core_4 (1) 

MF598493.1 99.799 0 915 uncultured bacterium 
algae culture, 
Symbiodinium_clade_B_core_2 (1) 

KM018569.1 99.6 0 913 uncultured proteobacterium 
Red Sea; Upper convective layer 
of Atlantis II Deep brine pool (2) 

MH169313.1 99.598 0 909 

Alteromonas macleodii - 
Bacteria; Proteobacteria; 
Gammaproteobacteria; 
Alteromonadales; 
Alteromonadaceae; Alteromonas 
macleodii 

Red incrusting sponge 4 Unpublished - Bacterial 
isolates from sponges of the 
coast of South Brazil. 
Abraham,W.R. 

CP018321.1 99.598 0 909 

Alteromonas macleodii - 
Bacteria; Proteobacteria; 
Gammaproteobacteria; 
Alteromonadales; 
Alteromonadaceae; Alteromonas 
macleodii 

Trichodesmium erythraeum 
IMS101 (in water) 

(3) 

KX987581.1 99.598 0 909 

Uncultured Alteromonas sp. - 
Bacteria; Proteobacteria; 
Gammaproteobacteria; 
Alteromonadales; 
Alteromonadaceae; Alteromonas; 
environmental samples. 

Sea water from Arabian Sea Unpublished - Bacterial 
diversity in west coast of 
India. 
Gomes, J. 

KX987543.1 99.598 0 909 

Uncultured Alteromonas sp. - 
Bacteria; Proteobacteria; 
Gammaproteobacteria; 
Alteromonadales; 
Alteromonadaceae; Alteromonas; 
environmental samples. 

Sea water from Arabian Sea Unpublished - Bacterial 
diversity in west coast of 
India. 
Gomes,J. 

KX987542.1 99.598 0 909 Uncultured Alteromonas sp. - 
Bacteria; Proteobacteria; 

Sea water from Arabian Sea Unpublished - Bacterial 
diversity in west coast of 



Sequence ID % Identity Evalue Bit score Taxonomy Isolated source - Host Citation 
Gammaproteobacteria; 
Alteromonadales; 
Alteromonadaceae; Alteromonas; 
environmental samples. 

India. 
Gomes,J. 

MF975633.1 99.598 0 909 

Alteromonas sp.; Bacteria; 
Proteobacteria; 
Gammaproteobacteria; 
Alteromonadales; 
Alteromonadaceae; Alteromonas; 
environmental samples. 

- Direct submission – 
Chen, X.-L., Dong, S., Yang, 
J.-Y., Zhang, X.-Y. and 
Zhang, Y.-Z. 

MF975628.1 99.598 0 909 

Alteromonas sp.; Bacteria; 
Proteobacteria; 
Gammaproteobacteria; 
Alteromonadales; 
Alteromonadaceae; Alteromonas; 
environmental samples. 

- Direct submission – 
Chen, X.-L., Dong, S., Yang, 
J.-Y., Zhang, X.-Y. and 
Zhang, Y.-Z. 

MF975613.1 99.598 0 909 

Alteromonas sp.; Bacteria; 
Proteobacteria; 
Gammaproteobacteria; 
Alteromonadales; 
Alteromonadaceae; Alteromonas; 
environmental samples. 

- Direct submission – 
Chen, X.-L., Dong, S., Yang, 
J.-Y., Zhang, X.-Y. and 
Zhang, Y.-Z. 

MF975595.1 99.598 0 909 

Alteromonas sp.; Bacteria; 
Proteobacteria; 
Gammaproteobacteria; 
Alteromonadales; 
Alteromonadaceae; Alteromonas; 
environmental samples. 

- Direct submission – 
Chen, X.-L., Dong, S., Yang, 
J.-Y., Zhang, X.-Y. and 
Zhang, Y.-Z. 

MF975571.1 99.598 0 909 

Alteromonas sp.; Bacteria; 
Proteobacteria; 
Gammaproteobacteria; 
Alteromonadales; 
Alteromonadaceae; Alteromonas; 
environmental samples. 

- Direct submission – 
Chen, X.-L., Dong, S., Yang, 
J.-Y., Zhang, X.-Y. and 
Zhang, Y.-Z. 

KU578359.1 99.598 0 909 Uncultured bacterium Ocean water Unpublished - Temporal 
analysis of bacterial 



Sequence ID % Identity Evalue Bit score Taxonomy Isolated source - Host Citation 
community structure in the 
north eastern gulf of Mexico 
Knight, K.T. and Jeffrey, 
W.H. 

KY608081.1 99.598 0 909 

Alteromonas macleodii - 
Bacteria; Proteobacteria; 
Gammaproteobacteria; 
Alteromonadales; 
Alteromonadaceae; Alteromonas 
macleodii 

- Direct submission - 
Ts, C. and Naval, P. 

KX149235.1 99.598 0 909 Uncultured bacterium Actinia (4) 

KY242369.1 99.598 0 909 

Alteromonas macleodii - 
Bacteria; Proteobacteria; 
Gammaproteobacteria; 
Alteromonadales; 
Alteromonadaceae; Alteromonas 
macleodii 

Trichodesmium erythraeum 
IMS101 (culture) 

(3) 

CP018023.1 99.401 0 909 

Alteromonas sp. –  
Bacteria; Proteobacteria; 
Gammaproteobacteria; 
Alteromonadales; 
Alteromonadaceae; Alteromonas; 
environmental samples. 

Aquaculture pond (5) 

KU963298.1 99.598 0 909 

Alteromonas sp. –  
Bacteria; Proteobacteria; 
Gammaproteobacteria; 
Alteromonadales; 
Alteromonadaceae; Alteromonas; 
environmental samples. 

Zhangjiang River mangrove 
sediment 

Direct submission –  
Luo,Y. and Tian,Y. 

 
 
 



Table S4. Pairwise comparisons from permutational multivariate analysis of variance 
(PERMANOVA) for the factor coral species. P/A data represents composition, analyzed 
based on Sorensen and Unweighted Unifrac; whereas Rel. Abundance stands for relative 
abundance, evaluated with Bray-Curtis and Weighted Unifrac. P(perm): P-value based on 
permutations, U. perms: Unique permutations, P(MC): Monte Carlo P- value. 
	

Data Distance Groups t P(perm) Unique 
perms P(MC) 

P/A 
 
 
 
 
 

Sorensen P.spe, M.ele 2.5165 0.0028 9940 0.0001 
P.spe, A.acu 2.5515 0.0009 9944 0.0001 
M.ele, A.acu 2.2811 0.0035 9936 0.0001 

Unweighted 
Unifrac 

P.spe, M.ele 2.9161 0.0018 9937 0.0001 
P.spe, A.acu 2.6282 0.0001 9945 0.0001 
M.ele, A.acu 2.505 0.0026 9955 0.0001 

Rel. 
Abundance 

Bray-Curtis P.spe, M.ele 2.4119 0.0026 9961 0.0001 
P.spe, A.acu 2.4559 0.0007 9937 0.0001 
M.ele, A.acu 2.2091 0.0049 9948 0.0001 

Abundance Weighted 
Unifrac 

P.spe, M.ele 2.1465 0.0114 9947 0.0001 
P.spe, A.acu 2.2804 0.0054 9966 0.0001 
M.ele, A.acu 1.6938 0.0413 9950 0.003 

	
	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table S5. Permutational multivariate analysis of variance (PERMANOVA) for the 
compositional data (Presence/Absence) based on Sorensen distance for the three coral 
species. Note the similarity between the three coral species in the percentage of estimated 
components of variation. Test performed using 9,999 permutations. P(perm): P-value 
based on permutations, U. perms: Unique permutations, P(MC): Monte Carlo P- value, 
ECV(%): Estimated components of variation. 
	
P. speciosa 
	

Source df SS MS Pseudo-
F P(perm) Unique 

perms P(MC) ECV(%) 

Region 1 15066 15066 3.0665 0.0238 8378 0.0001 15.24 
Depth 3 12077 4025.7 1.0495 0.3783 9825 0.3059 2.64 
Reef(Region) 7 38552 5507.4 1.5915 0.0001 9381 0.0001 12.15 
RegionxDepth** 1 4081.5 4081.5 1.0609 0.4107 9903 0.3317 3.29 
Reef(Region)xDepth** 13 49906 3838.9 1.1093 0.0006 9125 0.0118 8.83 
Residual 97 3.36E+05 3460.5                                57.85 
Total 122 4.56E+05                                        
	
M. elephantotus 
	

Source df SS MS Pseudo-F P(perm) Unique 
perms P(MC) ECV(%) 

Region 1 11814 11814 2.605 0.0061 8720 0.0001 14.74 
Depth 3 14548 4849.5 1.1565 0.2307 9855 0.1359 5.70 
Reef(Region) 6 29905 4984.2 1.4357 0.0001 9569 0.0002 11.27 
RegionxDepth** 1 3891.3 3891.3 0.93495 0.5425 9925 0.5809 0.00 
Reef(Region)xDepth** 8 33430 4178.7 1.2037 0.0012 9522 0.0084 11.70 
Residual 75 2.60E+05 3471.6                                56.59 
Total 94 3.56E+05                                        
	
	
A. aculeus 
	

Source df SS MS Pseudo-F P(perm) Unique 
perms P(MC) ECV(%) 

Region 1 12103 12103 2.5908 0.0084 9637 0.0001 14.48 
Depth 2 7930.6 3965.3 1.0642 0.4174 9917 0.3278 3.17 
Reef(Region) 7 35513 5073.3 1.5974 0.0001 9485 0.0001 13.69 
RegionxDepth** 1 4414 4414 1.1869 0.3482 9938 0.1881 6.17 
Reef(Region)xDepth** 5 18638 3727.6 1.1737 0.0054 9525 0.0351 9.55 
Residual 74 2.35E+05 3176                                52.94 
Total 90 3.18E+05                                        
	
	
	
	
	
	
	
	
	
	
	
 



Table S6. Permutational multivariate analysis of variance (PERMANOVA) for the 
compositional data (Presence/Absence) based on Unweighted Unifrac distance on data for 
the three coral species. Note the similarity between the three coral species in the 
percentage of estimated components of variation. Test performed using 9,999 
permutations. P(perm): P-value based on permutations, U. perms: Unique permutations, 
P(MC): Monte Carlo P- value, ECV(%): Estimated components of variation. 
 
P. speciosa 
 

Source df SS MS Pseudo-F P(perm) Unique 
perms P(MC) ECV(%) 

Region 1 0.95417 0.95417 3.2842 0.0134 8411 0.0001 16.12 
Depth 3 0.77272 0.25757 1.084 0.3085 9842 0.2431 3.54 
Reef(Region) 7 2.2547 0.3221 1.5097 0.0001 9549 0.0001 11.59 
RegionxDepth** 1 0.21717 0.21717 0.91295 0.5858 9914 0.6464 0.00 
Reef(Region)xDepth** 13 3.0916 0.23782 1.1147 0.0099 9418 0.0336 9.29 
Residual 97 20.696 0.21336                                59.45 
Total 122 28.025                                         
 
M. elephantotus 
 

Source df SS MS Pseudo-F P(perm) Unique 
perms P(MC) ECV(%) 

Region 1 0.93476 0.93476 3.1297 0.005 8777 0.0002 16.86 
Depth 3 0.92826 0.30942 1.149 0.2584 9891 0.1915 5.45 
Reef(Region) 6 1.9586 0.32644 1.4015 0.0003 9704 0.0016 10.84 
RegionxDepth** 1 0.2575 0.2575 0.96213 0.5028 9926 0.4961 0.00 
Reef(Region)xDepth** 8 2.1478 0.26848 1.1527 0.0318 9594 0.0623 10.15 
Residual 75 17.469 0.23292                                56.70 
Total 94 23.803                                         
 
 
A. aculeus 
 

Source df SS MS Pseudo-F P(perm) Unique 
perms P(MC) ECV(%) 

Region 1 0.85227 0.85227 2.847 0.0079 9631 0.0001 15.28 
Depth 2 0.5465 0.27325 1.3071 0.2032 9909 0.0539 6.35 
Reef(Region) 7 2.3041 0.32916 1.7462 0.0001 9536 0.0001 14.42 
RegionxDepth** 1 0.26683 0.26683 1.278 0.3012 9939 0.1129 6.89 
Reef(Region)xDepth** 5 1.0456 0.20911 1.1093 0.0434 9570 0.1243 7.14 
Residual 74 13.949 0.1885                                49.90 
Total 90 19.15                                         
 
 
 
	
	
	
	
	
	
	
	
	



Table S7. Permutational multivariate analysis of variance (PERMANOVA) for relative 
abundance based on Bray-Curtis distance for the three coral species. The similarity in the 
response of the three species is evident in the percentage of estimated components of 
variation. Test performed using 9,999 permutations. P(perm): P-value based on 
permutations, U. perms: Unique permutations, P(MC): Monte Carlo P- value, ECV(%): 
Estimated components of variation. 
 
P. speciosa 
 

Source df SS MS Pseudo-F P(perm) Unique 
perms P(MC) ECV(%) 

Region 1 13404 13404 2.7065 0.015 8411 0.0001 13.79 
Depth 3 12657 4218.9 1.0466 0.3771 9818 0.3072 2.60 
Reef(Region) 7 38437 5491 1.51 0.0001 9371 0.0001 11.47 
RegionxDepth** 1 4453.4 4453.4 1.101 0.3595 9904 0.2537 4.31 
Reef(Region)xDepth** 13 52447 4034.4 1.1094 0.0005 9145 0.0123 8.99 
Residual 97 3.53E+05 3636.5                                58.83 
Total 122 4.74E+05                                        
 
M. elephantotus 
 

Source df SS MS Pseudo-F P(perm) Unique 
perms P(MC) ECV(%) 

Region 1 11477 11477 2.4973 0.0097 8712 0.0004 14.24 
Depth 3 14882 4960.6 1.1271 0.2755 9861 0.1823 5.23 
Reef(Region) 6 30186 5031 1.4114 0.0001 9605 0.0002 11.03 
RegionxDepth** 1 3851.9 3851.9 0.88209 0.6041 9919 0.6933 0.00 
Reef(Region)xDepth** 8 35090 4386.2 1.2305 0.0004 9487 0.0041 12.53 
Residual 75 2.67E+05 3564.5                                56.97 
Total 94 3.64E+05                                        
 
A. aculeus 
 

Source df SS MS Pseudo-F P(perm) Unique 
perms P(MC) ECV(%) 

Region 1 10627 10627 2.2309 0.0095 9604 0.0001 12.35 
Depth 2 8190.6 4095.3 1.0589 0.4308 9915 0.3439 2.97 
Reef(Region) 7 36097 5156.7 1.5621 0.0001 9452 0.0001 13.00 
RegionxDepth** 1 4463.8 4463.8 1.1563 0.3701 9946 0.2195 5.52 
Reef(Region)xDepth** 5 19346 3869.2 1.172 0.0024 9449 0.0322 9.30 
Residual 74 2.44E+05 3301.3                                51.83 
Total 90 3.27E+05                                        
 
 
	
	
	
	
	
	
	
	
	
	
	



Table S8. Permutational multivariate analysis of variance (PERMANOVA) for the relative 
abundance based on Weighted Unifrac for the three coral species. Note the difference in 
the response concerning the relative abundance with Bray-Curtis (previous table). Test 
performed using 9,999 permutations. P(perm): P-value based on permutations, U. perms: 
Unique permutations, P(MC): Monte Carlo P- value, ECV(%): Estimated components of 
variation. 
 
P. speciosa 
 

Source df SS MS Pseudo-F P(perm) Unique 
perms P(MC) ECV(%) 

Region 1 0.63752 0.63752 3.9452 0.0001 8502 0.001 17.93 
Depth 3 0.28221 0.094069 0.75011 0.8125 9906 0.8275 0.00 
Reef(Region) 7 1.2561 0.17944 1.5209 0.0063 9843 0.0099 11.45 
RegionxDepth** 1 0.15036 0.15036 1.1947 0.2927 9927 0.2709 5.79 
Reef(Region)xDepth** 13 1.6311 0.12547 1.0635 0.297 9770 0.3038 6.76 
Residual 97 11.444 0.11798                                58.07 
Total 122 15.542                                          
 
M. elephantotus 
 

Source df SS MS Pseudo-F P(perm) Unique 
perms P(MC) ECV(%) 

Region 1 0.18042 0.18042 1.0497 0.2743 8739 0.3829 2.97 
Depth 3 0.46222 0.15407 1.247 0.2151 9913 0.2072 7.24 
Reef(Region) 6 1.1669 0.19448 1.6431 0.0025 9837 0.0032 14.90 
RegionxDepth** 1 0.15205 0.15205 1.2352 0.2877 9945 0.2633 7.62 
Reef(Region)xDepth** 8 0.98569 0.12321 1.041 0.3732 9812 0.3831 5.71 
Residual 75 8.877 0.11836                                61.56 
Total 94 11.98                                         
 
A. aculeus 
 

Source df SS MS Pseudo-F P(perm) Unique 
perms P(MC) ECV(%) 

Region 1 0.1533 0.1533 0.8003 0.5574 9632 0.6225 0.00 
Depth 2 0.25473 0.12736 0.66143 0.6848 9947 0.8443 0.00 
Reef(Region) 7 1.5262 0.21803 2.3429 0.0001 9847 0.0001 19.84 
RegionxDepth** 1 0.21249 0.21249 1.1109 0.3638 9950 0.3435 6.08 
Reef(Region)xDepth** 5 0.96424 0.19285 2.0723 0.0002 9825 0.0006 22.93 
Residual 74 6.8864 0.09306                                51.16 
Total 90 10.205                                         
	
	
	
	
	
	



Table S9. Pairwise comparisons from permutational multivariate analysis of variance (PERMANOVA) for the interaction ReefxDepth: 
composition data per coral species based on Sorensen distances. P(perm): P-value based on permutations, U. perms: Unique permutations, 
P(MC): Monte Carlo P- value. 
 
P. speciosa 
 

Depth (m) 10 vs. 20 10 vs. 40 10 vs. 60-80 20 vs. 40 20 vs. 60-80 40 vs. 60-80 
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G. Detached - 0.98302 0.6353 126 0.4775 - - - - 

Tijou Reef - 1.054 0.0809 126 0.3608 - - - - 

Yonge Reef - 1.017 0.2808 126 0.4196 - - - - 

Myrmidon Reef - 1.0524 0.1316 126 0.3618 - - - - 

C
or

al
 S

ea
 

Dutch Towers 1.1078 0.1032 126 0.2978 1.1012 0.0501 126 0.3171 1.0931 0.0803 126 0.3104 1.1145 0.1406 35 0.2961 1.0004 0.3981 126 0.4434 1.0706 0.1728 126 0.3493 

Halfway Wall 1.0027 0.4597 126 0.4359 1.0585 0.0665 126 0.364 1.3243 0.0079 125 0.1076 1.0216 0.3022 126 0.4093 1.3433 0.0089 126 0.091 1.144 0.0251 126 0.2465 

Bigeye Ledge 0.98532 0.5432 126 0.4612 0.9756 0.637 126 0.4842 1.0319 0.19 126 0.4026 0.92741 0.9265 126 0.5612 1.0564 0.0988 126 0.3697 1.0739 0.032 126 0.3422 

Holmes Reef - 0.96928 0.6103 126 0.4964 1.0285 0.2669 126 0.4027 - - 1.004 0.3707 126 0.4404 

Flinders Reef - 1.1706 0.0336 126 0.2359 1.157 0.0163 126 0.2387 - - 0.96868 0.5152 35 0.4805 

 
 
 
 
 
 
 
 
 
 
 
 



M. elephantotus 
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G. Detached - 1.0951 0.0651 125 0.3079 - - - - 

Tijou Reef - 1.0352 0.2041 126 0.4013 - - - - 

Yonge Reef - 1.023 0.2954 126 0.4076 - - - - 
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ea

 

Dutch Towers - 0.94 0.8011 126 0.5307 1.0856 0.0985 126 0.3219 - - 1.112 0.1198 126 0.2942 

Halfway Wall 1.1194 0.0076 126 0.2785 0.96621 0.7915 126 0.4911 1.1783 0.0075 126 0.2108 1.0291 0.2736 126 0.3907 1.0758 0.1523 126 0.3282 1.0129 0.3489 126 0.4201 

Bigeye Ledge 1.2109 0.0152 126 0.1795 1.4719 0.0227 126 0.0547 1.4099 0.0078 126 0.066 1.1574 0.1463 126 0.2328 1.1415 0.1671 125 0.2549 1.258 0.0856 126 0.1511 

Flinders Reef - 1.1053 0.1517 126 0.2928 - - - - 

 
 
A. aculeus 
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G. Detached - 0.98875 0.5373 126 0.4586 - 

Yonge Reef - 1.0552 0.1607 126 0.3649 - 

Myrmidon Reef - 1.5791 0.0002 5015 0.0069 - 
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Dutch Towers - - 0.932 0.8092 330 0.556 

Halfway Wall - 0.95913 0.5475 461 0.5075 - 

Bigeye Ledge 1.2265 0.0103 461 0.1591 1.1813 0.0151 126 0.2099 1.0214 0.2989 462 0.4003 

Flinders Reef - 1.0518 0.184 126 0.369 - 

 
 



Table S10. Pairwise comparisons from permutational multivariate analysis of variance (PERMANOVA) for the interaction ReefxDepth: 
composition data per coral species based on Unweighted Unifrac distances. P(perm): P-value based on permutations, U. perms: Unique 
permutations, P(MC): Monte Carlo P- value. 
 
P. speciosa 
 

Depth (m) 10 vs. 20 10 vs. 40 10 vs. 60-80 20 vs. 40 20 vs. 60-80 40 vs. 60-80 
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G. Detached - 0.9836 0.5401 126 0.4695 - - - - 

Tijou Reef - 0.93241 0.9012 126 0.5576 - - - - 

Yonge Reef - 1.024 0.3418 126 0.4057 - - - - 

Myrmidon 

Reef 
- 

0.96722 0.5981 126 0.4859 
- - - - 
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ea
 

Dutch Towers 1.1064 0.1521 126 0.2985 1.1688 0.0488 126 0.2386 1.0632 0.1604 126 0.3564 1.2278 0.0285 35 0.193 0.99619 0.3706 126 0.4411 1.0439 0.3109 126 0.3777 

Halfway Wall 0.97016 0.6523 126 0.482 0.97206 0.7282 126 0.4816 1.2072 0.0077 126 0.1897 1.1688 0.0262 126 0.224 1.4065 0.0081 125 0.0602 1.0885 0.0743 126 0.328 

Bigeye Ledge 1.0248 0.3409 126 0.4015 0.96295 0.5661 126 0.496 0.99605 0.4835 126 0.4434 0.91289 0.8435 126 0.5809 1.2175 0.0632 125 0.1944 1.2109 0.0438 126 0.1948 

Holmes Reef - 0.87529 0.9677 126 0.6334 1.0247 0.2958 126 0.4056 - - 0.95571 0.6728 126 0.5063 

Flinders Reef - 1.2043 0.0552 126 0.1958 1.208 0.0544 126 0.1958 - - 0.98864 0.5122 35 0.4615 

 
 
 
 
 
 
 
 
 
 
 



M. elephantotus 
 

Depth (m) 10 vs. 20 10 vs. 40 10 vs. 60-80 20 vs. 40 20 vs. 60-80 40 vs. 60-80 
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G. Detached - 1.0237 0.36 126 0.4082 - - - - 

Tijou Reef - 0.98852 0.5119 126 0.4629 - - - - 

Yonge Reef - 1.0067 0.373 126 0.4301 - - - - 
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Dutch Towers - 0.94998 0.6096 126 0.5081 1.0576 0.2455 126 0.3608 - - 1.1212 0.1621 126 0.2903 

Halfway Wall 1.093 0.1231 126 0.3164 0.92607 0.8446 126 0.5508 1.1101 0.1012 126 0.2944 1.0662 0.1988 126 0.356 1.1794 0.0709 126 0.2146 1.0037 0.39 126 0.4343 

Bigeye Ledge 1.2375 0.0373 126 0.161 1.614 0.0227 126 0.0293 1.2795 0.0082 126 0.1229 1.1178 0.1719 126 0.2782 0.95664 0.5927 126 0.4883 1.1937 0.1556 126 0.1988 

Flinders Reef - 1.0497 0.2395 126 0.3653 - - - - 

 
 
A. aculeus 
 

Depth (m) 10 vs. 20 10 vs. 40 20 vs. 40 
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G. Detached - 0.98847 0.5019 126 0.4587 - 

Yonge Reef - 1.0543 0.2066 126 0.3543 - 

Myrmidon 

Reef 
- 

1.4702 0.0003 5001 0.017 
- 
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Dutch Towers - - 0.99057 0.5259 330 0.4561 

Halfway Wall - 1.0286 0.3083 462 0.4025 - 

Bigeye Ledge 1.2544 0.016 462 0.1306 1.2595 0.0072 126 0.1447 1.1727 0.0186 460 0.2141 

Flinders Reef - 0.91964 0.8508 125 0.568 - 



Table S11. Pairwise comparisons from permutational multivariate analysis of variance (PERMANOVA) for the interaction ReefxDepth: relative 
abundance data per coral species based on Bray-Curtis distances. P(perm): P-value based on permutations, U. perms: Unique permutations, 
P(MC): Monte Carlo P- value. 
 
P. speciosa 
 

Depth (m) 10 vs. 20 10 vs. 40 10 vs. 60-80 20 vs. 40 20 vs. 60-80 40 vs. 60-80 
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G. Detached - 0.98407 0.5485 126 0.4751 - - - - 

Tijou Reef - 1.053 0.0712 126 0.3655 - - - - 

Yonge Reef - 1.0222 0.2968 126 0.4208 - - - - 

Myrmidon Reef - 1.0865 0.0531 126 0.3147 - - - - 

Co
ra

l S
ea

 

Dutch Towers 1.1328 0.0967 126 0.271 1.1327 0.017 126 1.1327 1.1258 0.0503 126 0.2663 1.162 0.0867 35 0.254 0.99945 0.3668 126 0.4361 1.1039 0.1058 126 0.3061 

Halfway Wall 1.027 0.2885 125 0.405 1.0514 0.1136 126 1.0514 1.2529 0.0072 126 0.1548 1.0266 0.2955 126 0.4035 1.2675 0.0086 126 0.1327 1.076 0.0964 126 0.3393 

Bigeye Ledge 1.0065 0.3469 126 0.4261 0.99589 0.4593 126 0.99589 1.0257 0.2093 126 0.4105 0.96043 0.8077 126 0.5108 1.0588 0.1117 126 0.3507 1.1003 0.039 126 0.3132 

Holmes Reef - 0.94354 0.767 126 0.5275 1.0017 0.3955 126 0.4447 - -     

Flinders Reef - 1.2013 0.0398 125 0.1988 1.1691 0.0082 126 0.237 - -     

 
 
 
 
 
 
 
 
 
 
 
 



M. elephantotus 
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G. Detached - 1.1035 0.0558 126 0.3138 - - - - 

Tijou Reef - 1.0076 0.3457 126 0.4344 - - - - 

Yonge Reef - 1.0113 0.3432 126 0.4308 - - - - 

Co
ra
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ea

 

Dutch Towers - 0.94692 0.7816 126 0.5261 1.1029 0.1017 126 0.2931 - - 1.1273 0.1096 126 0.2792 

Halfway Wall 1.2029 0.0151 126 0.1917 0.99758 0.5317 125 0.4495 1.2264 0.0094 125 0.1709 1.0431 0.2391 125 0.384 1.0821 0.1574 126 0.3139 1.0223 0.2545 126 0.4052 

Bigeye Ledge 1.2032 0.0084 126 0.1929 1.5006 0.0232 126 0.0469 1.4112 0.0096 126 0.0594 1.1491 0.1945 126 0.2458 1.114 0.2153 126 0.2916 1.2424 0.0727 126 0.1629 

Flinders Reef - 1.1292 0.1068 126 0.2744 - - - - 

 
 
A. aculeus 
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G. Detached - 0.99842 0.4106 126 0.4498 - 

Yonge Reef - 1.0666 0.1479 126 0.355 - 

Myrmidon Reef - 1.5666 0.0002 5005 0.0064 - 

C
or

al
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ea
 

Dutch Towers - - 0.94225 0.7329 330 0.5267 

Halfway Wall - 0.96824 0.5372 462 0.4974 - 

Bigeye Ledge 1.1915 0.0216 462 0.1928 1.1571 0.017 126 0.2392 1.0103 0.3677 462 0.4313 

Flinders Reef - 1.0665 0.1598 126 0.3532 - 

 
 



Table S12. Pairwise comparisons from permutational multivariate analysis of variance (PERMANOVA) for the interaction ReefxDepth: relative 
abundance data per coral species based on Weighted Unifrac distances. P(perm): P-value based on permutations, U. perms: Unique 
permutations, P(MC): Monte Carlo P- value 
 
A. aculeus 
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G. Detached - 1.1967 0.0979 126 0.2204 - 

Yonge Reef - 0.89674 0.6532 126 0.5127 - 

Myrmidon Reef - 3.4194 0.0001 5089 0.0001 - 

C
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ea
 

Dutch Towers - - 1.2715 0.1373 329 0.1626 

Halfway Wall - 1.1843 0.1362 462 0.2289 - 

Bigeye Ledge 
0.7943

5 0.7383 462 0.6413 1.0401 0.3537 126 0.3639 0.77208 0.8822 462 0.72 

Flinders Reef - 1.0015 0.4558 126 0.4178 - 

 
 
 
 
 
 
 
 
 
 
 
 
 



Table S13. Indexes Average (Δ+) and variation (Λ+) of taxonomic distinctness for core 
microbiome of the three species. 
	

Coral species N. of OTUs Av. Tax. Distinctiness (Δ+) Var. Tax. Distinctiness (Λ+) 
P. speciosa 17 76.47 225.32 
M. elephantotus 11 71.59 383.26 
A. aculeus 34 71.86 528.51 
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