Possible species discrimination of a blotched nerite Nerita albicilla with their distribution pattern and demographic history in the Indo-Pacific
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Table S1. The summary of 393 COI haplotypes of Nerita albicilla along the 26 populations in the Indo-Pacific.
	Haplotypes
	South Korea
	AMS
	CH
	FJ
	GUAM
	HK
	INDO
	JP
	KEN
	MAD
	MAL
	MAU
	NC
	OMAN
	PH
	PNG
	QSLD
	RAR
	SAF
	SG
	TAN
	TH
	Total

	
	GJ
	NJ
	SC
	TS
	SM
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NAH01
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	2
	
	
	
	
	
	
	
	
	
	3

	NAH 02
	3　
	
	2
	2
	2
	
	
	
	
	2
	1
	2
	
	
	1
	
	
	
	1
	
	1
	1
	
	1
	
	
	19

	NAH 03
	6
	1
	
	1
	3
	
	
	3
	
	3
	5
	2
	
	
	
	
	2
	
	1
	
	1
	6
	
	
	
	2
	36

	NAH 04
	1　
	
	
	
	
	
	
	1
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	3

	NAH 05
	1
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	2

	NAH 06
	1　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH07
	2　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	2

	NAH08
	1　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH09
	1　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH10
	2　
	
	1
	
	
	
	
	2
	
	1
	1
	1
	
	
	
	
	1
	
	1
	
	
	
	
	
	
	
	10

	NAH11
	1　
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	2

	NAH12
	1　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH13
	2　
	
	
	
	
	
	
	1
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	4

	NAH14
	1　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH15
	1　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH16
	1　
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	2

	NAH17
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	2

	NAH18
	1
	1
	
	1
	1
	
	
	2
	
	2
	2
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	11

	NAH19
	3
	1
	1
	2
	2
	
	
	2
	
	3
	3
	
	
	
	2
	
	3
	
	1
	2
	2
	1
	
	
	
	
	28

	NAH20
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH21
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH22
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	2

	NAH23
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH24
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH25
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	3

	NAH26
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	2

	NAH27
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH28
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH29
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH30
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH31
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH32
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH33
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH34
	1
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	2

	NAH35
	1
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	2

	NAH36
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH37
	1
	
	3
	4
	4
	
	
	5
	1
	1
	3
	3
	
	
	8
	
	1
	
	3
	1
	3
	3
	
	
	
	1
	45

	NAH38
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH39
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH40
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH41
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH42
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH43
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH44
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH45
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH46
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH47
	1
	
	
	
	
	
	
	1
	
	
	1
	
	
	
	
	
	2
	
	1
	
	1
	
	
	
	
	
	7

	NAH48
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH49
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH50
	
	1
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	2

	NAH51
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH52
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH53
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH54
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH55
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH56
	
	
	1
	
	
	1
	
	
	
	
	1
	
	
	
	1
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	NAH61
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	NAH62
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	1
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	4

	NAH63
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH64
	
	
	2
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	3

	NAH65
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	2

	NAH66
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH67
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH68
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH69
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH70
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	2

	NAH71
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH72
	
	
	1
	1
	1
	1
	
	2
	
	2
	2
	
	
	
	
	
	2
	
	
	1
	2
	2
	
	
	
	1
	18

	NAH73
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH74
	
	
	1
	
	
	
	
	1
	
	
	1
	1
	
	
	
	
	
	
	
	
	1
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	6

	NAH75
	
	
	1
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	NAH79
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH80
	
	
	
	1
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	NAH81
	
	
	
	1
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	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	2

	NAH88
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
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	NAH89
	
	
	
	1
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	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH138
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH139
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH140
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH141
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH142
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	2

	NAH143
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH144
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	NAH145
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	NAH153
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	NAH154
	
	
	
	
	
	
	
	
	
	
	1
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	NAH155
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	NAH156
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	1
	1

	NAH389
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
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	1
	1

	NAH391
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1

	NAH392
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1

	NAH393
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	Total
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	697




	Populations
	Afrotropic
	Australasia
	Indo-Malay
	Oceania
	Palearctic

	Afrotropic
	0
	
	
	
	

	Australasia
	     0.79388***
	0
	
	
	

	Indo-Malay
	 0.72509***
	  0.00992*
	0
	
	

	Oceania
	 0.79859***
	 0.00229
	  0.01478**
	0
	

	Palearctic
	 0.79758***
	 0.00085
	   0.01769***
	 -0.00027
	0


Table S2. Pairwise FST values estimated with 697 COI sequences obtained from Nerita albicilla along the five different geographical regions in the Indo-Pacific.








The localities of the populations refer to Table 1. Statistically significant values are indicated with asterisk: *p < 0.05, **p < 0.01, ***p < 0.001.

Table S3. The summary of COI sequences for 54 Nerita species with outgroups of the three genera along biogeographic realms.
	No.
	Biogeographic realm
	Country
	Species 
	Accession No.
	Reference

	01
	Afrotropic
	Easter Island
	Nerita morio
	EU732277
	Frey & Vermeij (2008)

	02
	
	Europa Island
	Nerita_quadricolor
	KJ458476.1
	Postaire et al. (2014)

	03
	
	Europa Island
	Nerita textilis
	KJ458478.1
	Postaire et al. (2014)

	04
	
	Madagascar
	Nerita umlaasiana
	KJ458479.1
	Postaire et al. (2014)

	05
	
	Oman
	Nerita adenensis
	EU732210.1
	Frey & Vermeij (2008)

	06
	
	Reunion Island
	Nerita aterrima
	KJ458457.1
	Postaire et al. (2014)

	07
	
	Reunion Island
	Nerita magdalenae
	KJ458462.1
	Postaire et al. (2014)

	08
	
	Reunion Island
	Nerita_plicata
	KJ458470.1
	Postaire et al. (2014)

	09
	
	Reunion Island
	Nerita_polita
	KJ458473.1
	Postaire et al. (2014)

	10
	
	Senegal
	Nerita_senegalensis
	EU732310.1
	Frey & Vermeij (2008)

	11
	
	-
	Nerita originalis sp. nov. (NAH230)
	-
	Crandall et al. (2008)

	12
	Australasia
	Australia
	Nerita atramentosa
	EU732224.1
	Frey & Vermeij (2008)

	13
	
	Australia
	Nerita erythrostoma
	EU732234
	Frey & Vermeij (2008)

	14
	
	Australia
	Nerita melanotragus
	EU732276
	Frey & Vermeij (2008)

	15
	
	New Caledonia
	Nerita vitiensis
	EU732358.1
	Frey & Vermeij (2008)

	16
	
	Papua New Guinea
	Nerita grossa
	EU732248.1
	Frey & Vermeij (2008)

	17
	
	Papua New Guinea
	Nerita maxima
	EU732274
	Frey & Vermeij (2008)

	18
	Indo-Malay
	Hong Kong
	Nerita yoldii
	MZ831961.1
	Bravo et al. (2021)

	19
	
	Indonesia
	Nerita incerta
	EU732256.1
	Frey & Vermeij (2008)

	20
	
	Indonesia
	Nerita insculpta
	EU732258.1
	Frey & Vermeij (2008)

	21
	
	Indonesia
	Nerita olivaria
	EU732282
	Frey & Vermeij (2008)

	22
	
	Malaysia
	Nerita antiquata
	EU732216.1
	Frey & Vermeij (2008)

	23
	
	Malaysia
	Nerita exuvia
	EU732236
	Frey & Vermeij (2008)

	24
	
	Philippines
	Nerita patula
	EU732286.1
	Frey & Vermeij (2008)

	25
	
	Philippines
	Nerita spengleriana
	EU732318.1
	Frey & Vermeij (2008)

	26
	
	Singapore
	Nerita chamaeleon
	EU732230.1
	Frey & Vermeij (2008)

	27
	Neartctic
	Mexico 
	Nerita funiculata
	EU732246
	Frey & Vermeij (2008)

	28
	
	USA
	Nerita fulgurans
	EU732243
	Frey & Vermeij (2008)

	29
	
	USA 
	Nerita picea
	EU732290
	Frey & Vermeij (2008)

	30
	
	USA
	Nerita tessellata
	EU732319.1
	Frey & Vermeij (2008)

	31
	
	USA
	Nerita versicolor
	EU732355
	Frey & Vermeij (2008)

	32
	Neotropic
	Panama 
	Nerita peloronta
	EU732288
	Frey & Vermeij (2008)

	33
	
	Panama
	Nerita_scabricosta
	EU732308.1
	Frey & Vermeij (2008)

	34
	Oceania
	Easter Island 
	Nerita lirellata
	EU732264
	Frey & Vermeij (2008)

	35
	
	Europa Island
	Nerita_quadricolor
	KJ458476.1
	Postaire et al. (2014)

	36
	
	Fiji
	Nerita filosa
	EU732242
	Frey & Vermeij (2008)

	37
	
	Fiji 
	Nerita signata
	EU732313.1
	Frey & Vermeij (2008)

	38
	
	Fiji 
	Nerita undata
	EU732347.1
	Frey & Vermeij (2008)

	39
	
	Guam 
	Nerita guamensis
	EU732249.1
	Frey & Vermeij (2008)

	40
	
	Moorea Island 
	Nerita argus
	MK934685.1
	Gonzalez-Sanz et al. (2019)

	41
	Palearctic
	Egypt
	Nerita orbignyana
	EU732283.1
	Frey & Vermeij (2008)

	42
	
	Egypt
	Nerita_sanguinolenta
	EU732306.1
	Frey & Vermeij (2008)

	43
	
	Japan
	Nerita helicinoides
	EU732251.1
	Frey & Vermeij (2008)

	44
	
	Japan
	Nerita planospira
	EU732291.1
	Frey & Vermeij (2008)

	45
	
	South Korea
	Nerita albicilla (NAH03)
	ON982335
	This study

	46
	
	-
	Nerita balteata
	JF799796.1
	Chee & Mohd, (2011)

	47
	
	-
	Nerita costata
	MN389011.1
	Ran et al. (unp.)

	48
	
	-
	Nerita histrio
	MN389003.1
	Ran et al. (unp.)

	49
	
	-
	Nerita japonica
	OL877057.1
	Kim (unp.)

	50
	
	-
	Nerita litterata
	MN389006.1
	Ran et al. (unp.)

	51
	
	-
	Nerita longii
	LC060522.1
	Izadian et al. (unp.)

	52
	
	-
	Nerita ocellata
	MN389007.1
	Ran et al. (unp.)

	53
	
	-
	Nerita_reticulata
	MN389005.1
	Ran et al. (unp.)

	54
	
	-
	Nerita tristis
	OL362211.1
	Ijaz et al. (unp.)

	55
	Afrotropic
	Ghana
	 Clypeolum owenianum
	EU732365
	Frey & Vermeij (2008)

	56
	Neartctic
	Mexico
	Bathynerita naticoidea
	EU732361
	Frey & Vermeij (2008)

	57
	Neotropic
	Panama
	Puperita pupa
	EU732366
	Frey & Vermeij (2008)




Table S4. The COI-based pairwise K2P distances showing interspecific and intraspecific genetic differences in the genus Nerita. 
	Comparisons
	Number of
Comparisons
	Mean ± std (%)
	Minimum (%)
	Maximum (%)

	Within species
	67,575
	2.69 ± 1.84
	0
	6.43

	Between species
	1,431
	16.62 ± 3.35
	1.80
	26.73



Table S5. The information of primers used for PCR amplifications of COI for Nerita albicilla.
	Gene
	Primer
	Sequence (5´→3´)

	CO1
	LCO14901)
	GGT CAA CAA ATC ATA AAG ATA TTG G

	
	HCO21981)
	TAA ACT TCA GGG TGA CCA AAA AAT CA

	1)Folmer et al. (1994)



[image: ]
Figure S1. A rooted maximum likelihood tree showing the two different COI genetic lineages for Nerita albicilla. Nerita adenensis and Nerita planospira were used as outgroups. 
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[image: 텍스트, 에어컨, 스크린샷이(가) 표시된 사진

자동 생성된 설명]
Figure S2. Correlation of individual genetic and geographic distance among Nerita albicilla populations based on COI sequences (Mantel test of correlation, r = 0.166, p < 0.001).

[image: ]
[bookmark: _Hlk124926842]Figure S3. Phylogenetic trees reconstructed using 133 COI haplotypes based on maximum likelihood (ML) and Bayesian inference (BI) methods. The trees were reconstructed with 54 Nerita species including N. albicilla, N. originalis sp. nov., and 52 retrieved sequences from the GenBank (with outgroups of the three closely related genera including Bathynerita, Clypeolum, and Puperita). The species used in the phylogenetic analyses were listed in Tables S3. (a) ML tree. The numbers on branches indicate bootstrap values (ML) and posterior probabilities (BI) being separated by slash. (b) BI tree. The numbers on branches indicate posterior probabilities.


[image: 텍스트, 안테나이(가) 표시된 사진

자동 생성된 설명]
Figure S4. The molecular clock analysis using the BEAST. The tree was reconstructed with 133 COI haplotypes, which include N. albicilla (54 haplotypes), N. originalis (24 haplotypes), and 52 Nerita species (one haplotype per species) with outgroups of the three genera including Bathynerita, Clypeolum, and Puperita (Table S3) using the BEAST.
[image: ]
Figure S5. The results of mismatch distribution analyses (MDA) and Bayesian skyline plots (BSPs) of Nerita albicilla and Nerita originalis sp. nov. alongside the five different geographical regions, showing demographic history of population expansions. (a) MDA results of N. albicilla and N. originalis sp. nov. alongside the five different geographical regions in the Indo-Pacific. (b) BSPs results of N. albicilla and N. originalis sp. nov. alongside the five different geographical regions in the Indo-Pacific.
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