When morphology cannot identify species: high morphological diversity of Pocillopora corals (Anthozoa: Scleractinia) in the Eastern Tropical Pacific
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Supplementary tables and figures
Table S1. Excel file with samples included in both morphological and genetic analyses. Information as locality, coordinates, and sequences is included.
Table S2. List of primers used for PCR amplification. Fragment sizes in base pairs. T°m = melting temperature. n = number of sequences obtained in this study; total = sequences included in the analysis.
	Molecular marker
	Primers name
	Primers sequence
	Size (bp)
	Tºm
	n (total)
	Reference

	Mitochondrial

	mtORF
	FATP6.1
	5'-TTT GGG SAT TCG TTT AGC AG-3' 
	800
	58
	520 (938)
	Flot et al. 2008

	
	RORF
	5'-SCC AAT ATG TTA AAC ASC ATG TCA-3'
	
	
	
	

	Region Control
	FNC1
	5'-GGG GTG AGA TGA AGA GGT GA-3'
	913
	58
	151 (314)
	Flot et al. 2010

	
	RNC1
	5'-CGG GTG CCA CTA TGT TTT CT-3'
	
	
	
	

	Nuclear

	Histone 2
	 PocHist2_F
	 5'-TGG TGG ACT TCT TGT TGT AG-3'
	 954
	55
	 136 (136)
	This study

	
	 PocHist2_R
	 5'-TGC ATG TAC GAG TGT CAA-3'
	
	
	
	

	Histone 3
	POCHistoneF
	5'-ATT CAG TCT CAC TCA CTC ACT CAC-3'
	669
	53
	94 (102)
	Johnston et al. 2018 and this study

	
	POCHistoneR
	5'-ATT CAG TCT CAC TCA CTC ACT CAC-3'
	
	
	
	

	Hsp70A
	HSP70A-F
	5'-CCT GGT TCA ATC CGA CAG A-3'
	741
	59
	125 (187)
	Schmidt-Roach et al. 2012

	
	HSP70A-R
	5'-TGT TCA GCT GTT TTC CTT CG-3'
	
	
	
	

	Hsp70B
	HSP70B-F
	5'-CTA TCC AGG CAG CGG TCT T-3'
	559
	59
	120 (154)
	Schmidt-Roach et al., 2012

	
	HSP70B-R
	5'-TGG TGA ACA CAC TTG CTG TAG A-3'
	
	
	
	

	ATP-β
	ATPSBf6
	5'-CAT CAG CTT GAA AGA CAA GA-3'
	403
	55
	281 (354)
	Flot et al. 2010

	
	ATPSBr2
	5'-GGT TCG TTC ATC TGA CCA TAC AC3-3'
	
	
	
	

	MBSα-CA
	MBSCA349F
	5'-GCA TCC CAA CGC TCC TTA TTT-3'
	270
	55
	138 (138)
	Wirshing and Baker 2014


	
	MBSCA349R
	5'-AGA CAG GTG GTG ACA CCG CTC AT-3'
	
	
	
	

	β-Tubulin
	Btub283F
	5'-CAG TCT CCG ATA AAC ATT GTA CC-3'
	238
	50
	80 (80)
	Wirshing and Baker 2014


	
	Btu283R
	5'-TTC CCA AAA CTG CCA AGC CAT C-3'
	
	
	
	





Table S2. Morphological diagnostic trait states used for phylogenetic analysis. All traits were selected according to taxonomic and systematic studies of Pocilloporidae.
	Character
	Description
	State
	Code

	Columella shape
	Columella: Axial element arising from the basal plate in the center of the corallite. The columella can be arranged in different forms.
	Flat/Spinulate
	0

	
	
	Globular/Spinulate
	1

	
	
	Laterally flattened
	2

	
	
	Oval/Convex
	3

	
	
	Spinulate
	4

	
	
	Styliform
	5

	Columella surface
	The columella may or not be ornamented with spinulae.
	Rough
	0

	
	
	Smooth
	1

	Septa shape
	Vertical lamellae arranged in a radial symmetry which divide the corallite cavity in chambers.
	Absent
	0

	
	
	Rudimentary
	1

	
	
	Intermediate
	2

	
	
	Spinulate
	3

	
	
	Long/Thin
	4

	Septa development
	Septal divisions.
	Rudimentary
	0

	
	
	Developed
	1

	Denticle branched
	Denticles present in the corallite are branched.
	No
	0

	
	
	Yes
	1

	Spinules
	Spinules shape present on the coenosteum.
	Acute
	0

	
	
	Branched
	1

	
	
	Arborescent
	2

	Corallite arrangement
	Corallites separate
from each other; walls are
or not shared
	Plocoid
	0

	
	
	Ceroid
	1

	Coenosteum area
	Space between corallites
	Fused walls
	0

	
	
	Narrow
	1

	
	
	Medium
	2

	
	
	Extensive
	3





Table S3. Games-Howell test for pairwise comparisons of corallite diameter between lineages. P-value: adjusted p-values by Tukey HSD method. Significance: P-values level of significance: **** p < 0.0001; *** p <0.001; ** p <0.01; * p < 0.05; ns= not significant.

	group1
	group2
	n1
	n2
	statistic
	df
	p.adj
	p.adj.signif

	P. acuta complex
	P. cf. brevicornis
	82
	10
	3.04347653
	13.6299952
	0.247
	ns

	P. acuta complex
	P. cf. effusa
	82
	12
	3.94527029
	13.9993244
	0.059
	ns

	P. acuta complex
	P. cf. verrucosa
	82
	13
	1.00704251
	18.7508223
	0.999
	ns

	P. acuta complex
	P. cf. villosa
	82
	11
	0.50495793
	12.8788228
	1
	ns

	P. acuta complex
	P. damicornis complex
	82
	29
	2.14473717
	46.3550517
	0.7
	ns

	P. acuta complex
	P. grandis complex
	82
	20
	5.90184758
	31.2472562
	0.000135
	***

	P. acuta complex
	P. grandis-meandrina complex
	82
	93
	1.16276812
	172.614151
	0.998
	ns

	P. acuta complex
	P. lacera
	82
	17
	0.229365
	24.1994057
	1
	ns

	P. acuta complex
	P. ligulata
	82
	12
	6.88508745
	19.4483759
	9.49E-05
	****

	P. acuta complex
	P. meandrina complex
	82
	22
	3.57645933
	51.835635
	0.048
	*

	P. acuta complex
	P. sp. (GSH12)
	82
	7
	0.47909529
	6.61273033
	1
	ns

	P. acuta complex
	P. sp. (GSH13a)
	82
	10
	0.74975343
	13.0889483
	1
	ns

	P. acuta complex
	P. sp. (GSH15)
	82
	6
	3.05898629
	6.48800922
	0.316
	ns

	P. acuta complex
	P. tuahiniensis
	82
	11
	3.27565082
	15.7520111
	0.163
	ns

	P. cf. brevicornis
	P. cf. effusa
	10
	12
	1.34866492
	19.3066842
	0.983
	ns

	P. cf. brevicornis
	P. cf. verrucosa
	10
	13
	1.66312445
	20.2753176
	0.922
	ns

	P. cf. brevicornis
	P. cf. villosa
	10
	11
	2.47777255
	18.177059
	0.496
	ns

	P. cf. brevicornis
	P. damicornis complex
	10
	29
	0.93444751
	23.5487664
	1
	ns

	P. cf. brevicornis
	P. grandis complex
	10
	20
	1.94256789
	22.2955065
	0.809
	ns

	P. cf. brevicornis
	P. grandis-meandrina complex
	10
	93
	2.31367161
	13.8081625
	0.597
	ns

	P. cf. brevicornis
	P. lacera
	10
	17
	2.57656781
	22.9786712
	0.431
	ns

	P. cf. brevicornis
	P. ligulata
	10
	12
	2.48933594
	18.4933551
	0.489
	ns

	P. cf. brevicornis
	P. meandrina complex
	10
	22
	0.54177926
	15.7141349
	1
	ns

	P. cf. brevicornis
	P. sp. (GSH12)
	10
	7
	0.97114856
	8.56875115
	0.998
	ns

	P. cf. brevicornis
	P. sp. (GSH13a)
	10
	10
	2.92062794
	17.9406099
	0.273
	ns

	P. cf. brevicornis
	P. sp. (GSH15)
	10
	6
	0.51778411
	10.6408141
	1
	ns

	P. cf. brevicornis
	P. tuahiniensis
	10
	11
	0.07835072
	18.7920377
	1
	ns

	P. cf. effusa
	P. cf. verrucosa
	12
	13
	2.76340019
	20.1982082
	0.336
	ns

	P. cf. effusa
	P. cf. villosa
	12
	11
	3.37785894
	20.9895956
	0.118
	ns

	P. cf. effusa
	P. damicornis complex
	12
	29
	2.18289382
	20.7606762
	0.673
	ns

	P. cf. effusa
	P. grandis complex
	12
	20
	0.21071949
	20.4715405
	1
	ns

	P. cf. effusa
	P. grandis-meandrina complex
	12
	93
	3.37757864
	14.1084262
	0.147
	ns

	P. cf. effusa
	P. lacera
	12
	17
	3.52271553
	21.832998
	0.087
	ns

	P. cf. effusa
	P. ligulata
	12
	12
	0.61604368
	18.3126678
	1
	ns

	P. cf. effusa
	P. meandrina complex
	12
	22
	1.96430376
	15.4490246
	0.791
	ns

	P. cf. effusa
	P. sp. (GSH12)
	12
	7
	1.79508506
	10.6566773
	0.859
	ns

	P. cf. effusa
	P. sp. (GSH13a)
	12
	10
	3.80447959
	19.6389181
	0.054
	ns

	P. cf. effusa
	P. sp. (GSH15)
	12
	6
	0.75724935
	14.138656
	1
	ns

	P. cf. effusa
	P. tuahiniensis
	12
	11
	1.30762283
	19.3854018
	0.987
	ns

	P. cf. verrucosa
	P. cf. villosa
	13
	11
	1.09985462
	18.9871734
	0.997
	ns

	P. cf. verrucosa
	P. damicornis complex
	13
	29
	0.81938916
	31.0716557
	1
	ns

	P. cf. verrucosa
	P. grandis complex
	13
	20
	3.75108253
	28.3598476
	0.045
	*

	P. cf. verrucosa
	P. grandis-meandrina complex
	13
	93
	0.257514
	19.0176072
	1
	ns

	P. cf. verrucosa
	P. lacera
	13
	17
	0.96602058
	27.6981883
	0.999
	ns

	P. cf. verrucosa
	P. ligulata
	13
	12
	4.37133725
	22.7834168
	0.014
	*

	P. cf. verrucosa
	P. meandrina complex
	13
	22
	1.48105972
	21.3319202
	0.966
	ns

	P. cf. verrucosa
	P. sp. (GSH12)
	13
	7
	0.00676034
	8.40732113
	1
	ns

	P. cf. verrucosa
	P. sp. (GSH13a)
	13
	10
	1.36824894
	19.7931567
	0.981
	ns

	P. cf. verrucosa
	P. sp. (GSH15)
	13
	6
	1.95589783
	10.6297076
	0.788
	ns

	P. cf. verrucosa
	P. tuahiniensis
	13
	11
	1.78829982
	21.8492137
	0.879
	ns

	P. cf. villosa
	P. damicornis complex
	11
	29
	1.806632
	19.4521538
	0.869
	ns

	P. cf. villosa
	P. grandis complex
	11
	20
	4.21802959
	19.1935982
	0.024
	*

	P. cf. villosa
	P. grandis-meandrina complex
	11
	93
	1.07677356
	12.9837331
	0.997
	ns

	P. cf. villosa
	P. lacera
	11
	17
	0.27467119
	20.563958
	1
	ns

	P. cf. villosa
	P. ligulata
	11
	12
	4.71643847
	17.1157634
	0.011
	*

	P. cf. villosa
	P. meandrina complex
	11
	22
	2.39750545
	14.284684
	0.549
	ns

	P. cf. villosa
	P. sp. (GSH12)
	11
	7
	0.69870776
	10.3698403
	1
	ns

	P. cf. villosa
	P. sp. (GSH13a)
	11
	10
	0.09904702
	18.535062
	1
	ns

	P. cf. villosa
	P. sp. (GSH15)
	11
	6
	2.67701983
	13.4500023
	0.402
	ns

	P. cf. villosa
	P. tuahiniensis
	11
	11
	2.59110972
	18.2135769
	0.432
	ns

	P. damicornis complex
	P. grandis complex
	29
	20
	3.08048446
	44.9146287
	0.163
	ns

	P. damicornis complex
	P. grandis-meandrina complex
	29
	93
	1.3353861
	47.1744887
	0.989
	ns

	P. damicornis complex
	P. lacera
	29
	17
	1.80891791
	37.4295547
	0.88
	ns

	P. damicornis complex
	P. ligulata
	29
	12
	3.71528446
	32.9496407
	0.044
	*

	P. damicornis complex
	P. meandrina complex
	29
	22
	0.57598338
	46.7096174
	1
	ns

	P. damicornis complex
	P. sp. (GSH12)
	29
	7
	0.4611142
	8.060269
	1
	ns

	P. damicornis complex
	P. sp. (GSH13a)
	29
	10
	2.19586521
	22.099934
	0.665
	ns

	P. damicornis complex
	P. sp. (GSH15)
	29
	6
	1.33679904
	10.202859
	0.978
	ns

	P. damicornis complex
	P. tuahiniensis
	29
	11
	1.04580626
	27.1466945
	0.999
	ns

	P. grandis complex
	P. grandis-meandrina complex
	20
	93
	5.09066353
	31.7625647
	0.001
	***

	P. grandis complex
	P. lacera
	20
	17
	4.66950853
	33.6911998
	0.004
	**

	P. grandis complex
	P. ligulata
	20
	12
	0.5207727
	28.8026953
	1
	ns

	P. grandis complex
	P. meandrina complex
	20
	22
	3.0140167
	33.7626904
	0.199
	ns

	P. grandis complex
	P. sp. (GSH12)
	20
	7
	2.09962843
	8.12520356
	0.713
	ns

	P. grandis complex
	P. sp. (GSH13a)
	20
	10
	4.95388957
	21.2027127
	0.004
	**

	P. grandis complex
	P. sp. (GSH15)
	20
	6
	1.11627682
	10.2472752
	0.995
	ns

	P. grandis complex
	P. tuahiniensis
	20
	11
	1.91588685
	25.1195888
	0.825
	ns

	P. grandis-meandrina complex
	P. lacera
	93
	17
	0.95159464
	24.5252562
	1
	ns

	P. grandis-meandrina complex
	P. ligulata
	93
	12
	6.02438932
	19.7972663
	0.000509
	***

	P. grandis-meandrina complex
	P. meandrina complex
	93
	22
	2.51604315
	53.5371186
	0.447
	ns

	P. grandis-meandrina complex
	P. sp. (GSH12)
	93
	7
	0.11747203
	6.6337886
	1
	ns

	P. grandis-meandrina complex
	P. sp. (GSH13a)
	93
	10
	1.43483483
	13.2440426
	0.967
	ns

	P. grandis-meandrina complex
	P. sp. (GSH15)
	93
	6
	2.47323264
	6.54166725
	0.538
	ns

	P. grandis-meandrina complex
	P. tuahiniensis
	93
	11
	2.51347207
	15.9776842
	0.48
	ns

	P. lacera
	P. ligulata
	17
	12
	5.30112327
	26.9990733
	0.001
	***

	P. lacera
	P. meandrina complex
	17
	22
	2.58787513
	26.9434803
	0.419
	ns

	P. lacera
	P. sp. (GSH12)
	17
	7
	0.55256037
	8.65427458
	1
	ns

	P. lacera
	P. sp. (GSH13a)
	17
	10
	0.42611609
	22.1808979
	1
	ns

	P. lacera
	P. sp. (GSH15)
	17
	6
	2.74468143
	11.4099107
	0.381
	ns

	P. lacera
	P. tuahiniensis
	17
	11
	2.7221101
	25.1111344
	0.347
	ns

	P. ligulata
	P. meandrina complex
	12
	22
	3.78020943
	22.2231205
	0.051
	ns

	P. ligulata
	P. sp. (GSH12)
	12
	7
	2.39305712
	7.79899279
	0.568
	ns

	P. ligulata
	P. sp. (GSH13a)
	12
	10
	5.56526546
	17.9197941
	0.002
	**

	P. ligulata
	P. sp. (GSH15)
	12
	6
	1.55280341
	9.24591281
	0.935
	ns

	P. ligulata
	P. tuahiniensis
	12
	11
	2.48048485
	20.3360983
	0.491
	ns

	P. meandrina complex
	P. sp. (GSH12)
	22
	7
	0.75032211
	6.93553884
	1
	ns

	P. meandrina complex
	P. sp. (GSH13a)
	22
	10
	2.97942755
	14.9871038
	0.262
	ns

	P. meandrina complex
	P. sp. (GSH15)
	22
	6
	1.03662872
	7.27753849
	0.996
	ns

	P. meandrina complex
	P. tuahiniensis
	22
	11
	0.65915652
	18.1431431
	1
	ns

	P. sp. (GSH12)
	P. sp. (GSH13a)
	7
	10
	0.80306977
	8.87260448
	1
	ns

	P. sp. (GSH12)
	P. sp. (GSH15)
	7
	6
	1.253735
	9.58329358
	0.986
	ns

	P. sp. (GSH12)
	P. tuahiniensis
	7
	11
	1.02541469
	8.33778872
	0.997
	ns

	P. sp. (GSH13a)
	P. sp. (GSH15)
	10
	6
	3.04965796
	11.1566934
	0.262
	ns

	P. sp. (GSH13a)
	P. tuahiniensis
	10
	11
	3.0676408
	18.5112941
	0.214
	ns

	P. sp. (GSH15)
	P. tuahiniensis
	6
	11
	0.46041193
	10.3241804
	1
	ns





Figure S1. Corallite variables measured following Oury et al. (2023).
[image: ]


Figure S2. Control region diversity and distribution. A, haplotype network based on 314 sequences. The haplotype frequency is in the center of each haplotype. Mitochondrial lineage names according to the mtORF lineages of the samples. B, map of haplotype distribution. Pie charts represent the frequencies of haplotypes found in each locality.
[image: ]


Figure S3. Nuclear genetic variation in Pocillopora. A, Hsp70A locus haplotype network based on 339 sequences. B, Hsp70B locus network based on 330 sequences. C, ATP-β locus network based on 631 sequences. D, MBS-CA haplotype network based on 127 sequences. E, β-Tubulin network based on 158 sequences. A number in the center of each haplotype indicates the haplotype frequency. Lineage names according to the mtORF and XhoI restriction site haplotypes for each sample; gray color represents unknown mitochondrial lineage samples. Red dotted lines connect haplotypes from heterozygote samples. Gray rectangles represent fields for recombination.
[image: ]
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