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Table S1. List of specimens used in the present study, including collection localities, herbarium voucher numbers, and GenBank accession numbers.
	No.
	Species
	Collection number
	Herbarium voucher
	Collection localities
	Depth and habitat
	Collectors
	Collection date
	psbA
	rbcL

	1
	Pseudoderma sinicarum
	LKT552
	JNUB000000059
	Seongsan, Jeju-si, Jeju Province, Korea (33°27'41"N, 126°56'26"E)
	Intertidal zone, epiphytic (Pterocladiella sp.)
	KT Lee
	20-Dec-2024
	PZ290134
	PZ290144

	2
	Pseudoderma sinicarum
	LKT553
	JNUB000000060
	Seongsan, Jeju-si, Jeju Province, Korea (33°27'41"N, 126°56'26"E)
	Intertidal zone, epiphytic (Pterocladiella sp.)
	KT Lee
	20-Dec-2024
	PZ290135
	PZ290145

	3
	Pseudoderma sinicarum
	LKT578
	JNUB000000061
	Ocheon-ri, Geogeumdo, Jeollanam-do, Korea (34°25'54"N, 127°12'43"E)
	Intertidal zone, epiphytic (Pterocladiella sp.)
	KT Lee
	30-Jan-2025
	PZ290136
	PZ290146

	4
	Pseudoderma sinicarum
	LKT583
	JNUB000000062
	Ocheon-ri, Geogeumdo, Jeollanam-do, Korea (34°25'54"N, 127°12'43"E)
	Intertidal zone, epiphytic (Grateloupia sp.)
	KT Lee
	30-Jan-2025
	PZ290137
	PZ290147

	5
	Pseudoderma sinicarum
	LKT584
	JNUB000000063
	Ocheon-ri, Geogeumdo, Jeollanam-do, Korea (34°25'54"N, 127°12'43"E)
	Intertidal zone, epiphytic (Grateloupia sp.)
	KT Lee
	30-Jan-2025
	PZ290138
	PZ290148

	6
	Pseudoderma sinicarum
	LKT589
	JNUB000000064
	Ocheon-ri, Geogeumdo, Jeollanam-do, Korea (34°25'54"N, 127°12'43"E)
	Intertidal zone, epiphytic (Pterocladiella sp.)
	KT Lee
	30-Jan-2025
	PZ290139
	PZ290149

	7
	Pseudoderma sinicarum
	LKT590
	JNUB000000065
	Ocheon-ri, Geogeumdo, Jeollanam-do, Korea (34°25'54"N, 127°12'43"E)
	Intertidal zone, epiphytic (Pterocladiella sp.)
	KT Lee
	30-Jan-2025
	PZ290140
	PZ290150

	8
	Pseudoderma sp. 1
	LKT756
	JNUB000000066
	Biyangdo, Jeju-si, Jeju Province, Korea (33°24'42"N, 126°13'32"E)
	Intertidal zone; epizoic (shell) and epiphytic (Harveylithon sp.)
	KT Lee
	29-Mar-2025
	PZ290141
	

	9
	Lithophyllum nagaokaense
	LKT451
	JNUB000000067
	Sinheung, Jeju-si, Jeju Province, Korea (33°33'18"N, 126°38'45"E)
	Intertidal zone, rocky substrata
	KT Lee
	6-Dec-2024
	PZ290142
	

	10
	Lithophyllum nagaokaense
	LKT739
	JNUB000000068
	Biyangdo, Jeju-si, Jeju Province, Korea (33°25'10"N, 126°13'27"E)
	10 m, rhodolith beds
	KT Lee
	10-Mar-2025
	PZ290143
	PZ290151





Table S2. List of additional taxa, their reference information and GenBank accession numbers used in the present study.
	Species
	Herbarium voucher
	Collection localities
	psbA
	rbcL
	References

	Lithophyllum atlanticum Vieira-Pinto, M.C.Oliveira & P.A.Horta
	NCU 651909
	Southwest ledge, Onslow Bay, USA
	MG517483
	MG515114
	Richards et al. (2018)

	Lithophyllum artabricum V.Peña
	VPF00436, holotype
	Praia das Fontes, Covas, Cabo Prior, Galicia, Spain
	MZ129197
	
	Peña et al. (2021b)

	Lithophyllum bathyporum Athanas. & D.L.Ballant.
	CO02511, lectotype
	Brittany, Rade de Brest, France
	KR736255
	KR736203
	Hernández-Kantún et al. (2015)

	Lithophyllum brasiliense B.Torrano-Silva & T.Vieira-Pinto
	IBC1315, holotype
	Espírito Santo, Ilhas Rasas, Brazil
	MG784151
	MG648035
	Gomes et al. (2024)

	‘Lithophyllum byssoide’ (Lamarck) Foslie
	TSB-LTP BYS 10b
	Cala dei Morti, Marina di Camerota, Campania, Italy
	KX130607
	
	Pezzolesi et al.
(2017)

	‘Lithophyllum byssoides’
	GALW15732
	San Pedro de Cirro, Galicia, Atlantic Spain
	
	KR708574
	Hernández-Kantún et al. (2015)

	‘Lithophyllum carpophylli’ (Heydrich) Heydrich
	-
	Wellington, Ranger Point, North Island, New Zealand
	DQ167984
	
	-

	‘Lithophyllum carpophylli’
	WELT-A029153
	Matai Bay, Karikari Peninsula, North Island, New Zealand
	
	KM369164
	Farr et al. (2009)

	‘Lithophyllum corallinae’ (P.Crouan & H.Crouan) Heydrich
	WELT-A029176
	North Island, Bay of Islands, Moturoa/Rangiatea, New Zealand
	FJ361544
	
	Farr et al. (2009)

	‘Lithophyllum dentatum’ (Kütz.) Foslie
	US170976
	Catalonia, Sitges, Spain
	KR708611
	KR708568
	Hernández-Kantún et al. (2015)

	Lithophyllum epiphyticum Lyra, Bahia & A.S.Harvey
	RB784870, holotype
	Porto Norte, Abrolhos Archipelago, Bahia, Brazil
	OP186068
	
	Lyra et al. (2023)

	Lithophyllum grumosum (Foslie) Foslie
	-
	Pacific Mexico
	
	JX393121
	-

	Lithophyllum hibernicum Foslie
	US170957
	Clare Co., Black Head, Ireland
	KR708594
	KR708550
	Hernández-Kantún et al. (2015)

	Lithophyllum impressum Foslie
	-
	NE Pacific
	JQ917416
	
	der Merwe et al. (2015)

	Lithophyllum impressum Foslie
	NCU:585607
	British Columbia, Port Renfrew, Botany Beach, Canada
	
	HQ322335
	Gabrielson et al. (2011)

	Lithophyllum incrustans Phil.
	GALW13587
	Roaringwater Bay, Co. Cork, Ireland
	KR708604
	KR708583
	Hernández-Kantún et al. (2015)

	Lithophyllum intermedium Foslie
	TRH:A6-275
	Cruz Bay, St. John Island, US Virgin Islands, USA
	
	MG515127
	Richards et al. (2018)

	Lithophyllum jejuense K.Lee & M.Kim
	JNUB000000048, holotype
	Juheung-dong, Udo, Jeju-si, Jeju Province, South Korea
	PX092119
	PX092129
	Lee et al. (2026)

	‘Lithophyllum johansenii’ Woelk. & S.J.Campb.
	-
	North Island, Auckland, Taiwharanui peninsula, Jones Bay, New Zealand
	FJ361549
	
	Farr et al. (2009)

	‘Lithophyllum johansenii’
	WELT-A029184
	Jones Bay, Auckland, North Island, New Zealand
	-
	KM369166
	Nelson et al. (2015)

	Lithophyllum kaiseri (Heydrich) Heydrich
	SAP:109762
	Yonehara, Ishigaki Is., Okinawa Pref., Japan
	AB576031
	LC483143
	Kato et al. (2011); Kato and Baba (2019)

	Lithophyllum kuroshioense A.Kato & M.Baba
	SAP:109760, holotype
	Bise-zaki, Okinawajima Is., Okinawa Pref., Japan
	AB576029
	LC438330
	Kato et al. (2011); Kato and Baba (2019)

	Lithophyllum lobatum Me. Lemoine
	PC – Boergesen 3277, syntype
	Puerto Orotava, Tenerife, Canary Islands, Spain
	MK006154
	
	Pezzolesi et al. (2019)

	Lithophyllum longense Hern.-Kant., P.W.Gabrielson & R.A.Town.
	PERTH: 08919747
	Dampier Archipelago, Malus Island, Australia,
	MN433931
	
	Maneveldt et al. (2019)

	Lithophyllum nagaokaense Min-Khant-Kyaw, A.Kato & M.Baba
	HU64, holotype
	Niigata, Nagaoka, Teradomari, Yamada, Japan
	LC795589
	LC795600
	Min‐Khant‐Kyaw et al. (2024)

	Lithophyllum neocongestum Hern.-Kant., W.H.Adey & P.W.Gabrielson
	US223011, holotype
	Bocas del Toro, off Shark Hole Point, Peninsula Valiente, Panama
	KX020466
	KX020484
	Hernández-Kantún et al. (2016)

	Lithophyllum neo-okamurae A. Kato, D. Basso, Caragnano, Rodondi, V. Peña & M. Baba
	SAP:115594, holotype
	Misaki, Miura, Kanagawa Pref., Japan
	LC620629
	
	Kato et al. (2022a)

	Lithophyllum neo-okamurae
	SAP:115606
	Yoko Is. Uwajima, Ehime Pref., Japan
	
	LC620652
	Kato et al. (2022a)

	Lithophyllum neo-okamurae
	LKT334
	Sinchon-ri, Jeju-si, Jeju Island, Korea
	PQ601024
	PQ601053
	-

	Lithophyllum nitorum W.H. Adey & P.J. Adey
	VPF00482
	Ría de Pontevedra, Galicia, Spain
	MG648774
	
	Peña et al. (2018)

	Lithophyllum okamurae Foslie
	TRH:A21-1327, holotype
	Misaki, Japan
	MZ128805
	
	Kato et al. (2022a)

	Lithophyllum okamurae Foslie
	SAP:115620
	Moroiso, Miura, Kanagawa Pref., Japan
	
	LC620644
	Kato et al. (2022a)

	Lithophyllum okamurae Foslie
	LKT35
	Rhodolith beach, Udo, Jeju-si, Jeju Island, Korea
	PQ601057
	PQ601045
	-

	‘Lithophyllum orbiculatum’ (Foslie) Foslie
	US170972
	Fort du Mengant, Brest, France
	KR708609
	KR708546
	Hernández-Kantún et al. (2015)

	Lithophyllum platyphyllum (Foslie) Foslie
	US170946
	St Croix, Great Pond Bay, Milford Point
	KX020455
	KX020482
	Hernández-Kantún et al. (2016)

	‘Lithophyllum prototypum’ (Foslie) Foslie
	ibc2636
	Ilha da Trindad, Espirito Santo, Brazil
	MG784134
	MG648029
	Torrano-Silva et al. (2018)

	‘Lithophyllum prototypum’
	RB632601
	Abrolhos, Brazil
	KY485319
	
	Jesionek et al. (2016)

	‘Lithophyllum prototypum’
	FLK19-06
	Little Grecian, Florida, USA
	ON843926
	
	Giorgi et al. (2024)

	‘Lithophyllum prototypum’
	DP-2427
	North Side, Davies Reef, Great Barrier Reef, Australia
	
	OP830462
	Doll et al. (2023)

	‘Lithophyllum prototypum’
	DP-1596
	Tenements, Heron Island, Great Barrier Reef, Australia
	MW587147                 
	MW587159
	Abdul Wahab et al. (2023)

	Lithophyllum pseudomargaritae F.P.Gomes, L.M.Coutinho, B.Torrano-silva & Barros-Barreto
	RFPG10, holotype
	Rio de Janeiro, Armação dos Búzios, Praia de João Fernandes, Brazil
	MW672045
	
	Gomes et al. (2024)

	Lithophyllum pseudomargaritae F.P.Gomes, L.M.Coutinho, B.Torrano-silva & Barros-Barreto
	IBC1156
	Santa Catarina, Florianópolis, Ilha do Arvoredo, Rancho Norte, Brazil
	
	MG648011
	Gomes et al. (2024)

	Lithophyllum pseudoplatyphyllum Hern.-Kant., W.H.Adey & P.W.Gabrielson
	US170943, holotype
	St Croix Island, East Point, USA
	KX020454
	KX020480
	Hernández-Kantún et al. (2016)

	Lithophyllum pseudoracemus Caragnano, Rodondi & Rindi
	US170974
	Balearic Islands, Mallorca, Spain
	KR708608
	KR708571
	Caragnano et al. (2020)

	Lithophyllum racemus (Lamarck) Foslie
	FI055888, isoneotype
	Capri, Gulf of Naples, Italy
	MT325776
	
	Caragnano et al. (2020)

	‘Lithophyllum riosmenae’ A.S.Harv. & Woelk.
	WELT-A029213
	North Island, Northland, Pihakoa Point, New Zealand
	FJ361615
	
	Farr et al. (2009)

	Lithophyllum searlesii P.W.Gabrielson, Freshwater, J.L.Richards & Hughey
	NCU 593934, holotype
	Southwest ledge, Onslow Bay, USA
	MG515130
	MG515129
	Richards et al. (2018)

	Lithophyllum socotraense D.Basso, Caragnano, L.Le Gall & Rodondi
	DB635, holotype
	Socotra Island, NE coast of Socotra Island, Ras Adho, Yemen
	KP976409
	
	Basso et al. (2015)

	Lithophyllum solis M.Lyra, Bahia & L.Salgado
	RD50_RB833816, holotype
	Espírito Santo, Aracruz, Brazil
	OP244831
	
	Gomes et al. (2024)

	Lithophyllum stictiforme (Aresch.) Hauck
	TSB-LTP complex 1b
	Sciusciau, Gallinara Island, Alassio, Italy
	KX020443
	
	Hernández-Kantún et al. (2016)

	‘Lithophyllum stictiforme’
	WELT-A029229
	Matauri Bay, North Island, New Zealand
	-
	KM369167
	Nelson et al. (2015)

	Lithophyllum subtenellum Foslie
	TRH:A2-124, lectotype
	Guethary, France
	-
	MG515128
	Richards et al. (2018)

	Lithophyllum tomitae M.Lyra, Bahia & L.Sagado
	RJ26_RB833814, holotype
	Rio de Janeiro, Arraial do Cabo, Praia do Forno, Brazil
	OP244828
	
	Gomes et al. (2024)

	Lithophyllum tomitae M.Lyra, Bahia & L.Sagado
	IBC1288
	Alagoas, Marechal Deodoro, Praia do Francês, Brazil
	
	MG648016
	Gomes et al. (2024)

	Lithophyllum trincomaliense (Foslie) A.Kato & M.Baba
	TRH:A21-1328, holotype
	Trincomalee, Sri Lanka
	LC627546
	
	Kato et al. (2022b)

	Lithophyllum validum (Foslie) Foslie
	TRH:A21-1331, holotype
	Dondra Head, Sri Lanka
	LC627549
	
	Kato et al. (2022b)

	Lithophyllum veleroae E.Y.Dawson
	PC0607101, isotype
	Bay of La Paz, Baja California Sur, Mexico
	MZ128803
	
	Kato et al. (2022a)

	Lithophyllum yemenense D.Basso, Caragnano, L.Le Gall & Rodondi
	DB567, holotype
	Balhaf, Yemen
	KP976408
	
	Basso et al. (2015)

	Lithophyllum sp.
	VPF01406
	Shikine Island, Japan
	MZ438349
	
	Peña et al. (2021a)

	Lithophyllum sp.
	VPF01265A 
	Shikine Island, Japan
	MZ438391
	
	Peña et al. (2021a)

	Lithophyllum sp.
	VPF00829
	Vulcano Island, Italy
	MZ438453
	
	Peña et al. (2021a)

	Lithophyllum sp.
	VPF01354C
	Shikine Island, Japan
	MZ438322
	
	Peña et al. (2021a)

	Lithophyllum sp.
	VPF00833
	Vulcano Island, Italy
	MZ438421
	
	Peña et al. (2021a)

	Lithophyllum sp.
	VPF01268 
	Shikine Island, Japan
	MZ438316
	
	Peña et al. (2021a)

	Lithophyllum sp.
	VPF01261B
	Shikine Island, Japan
	MZ438356
	
	Peña et al. (2021a)

	Lithophyllum sp.
	VPF01265B 
	Shikine Island, Japan
	MZ438343
	
	Peña et al. (2021a)

	‘Titanoderma pustulatum’ (J.V.Lamour.) Foslie
	WELT-A029193
	North Island, Far North, Henderson, New Zealand
	FJ361746
	KM369168
	Farr et al. (2009)

	‘Titanoderma’ sp.
	LBC0724
	Fiji
	GQ917477
	
	Bittner et al. (2011)

	Titanoderma sp.
	LAF6557A
	Ewing Bank, Offshore Louisiana, USA
	KJ418412
	KJ652014
	Richards et al. (2014)

	Titanoderma sp.
	LAF6735
	Ewing Bank, Offshore Louisiana, USA
	KJ418413
	KJ652016
	Richards et al. (2014)

	Titanoderma sp.
	DP-2851-4
	Australia
	
	PP565652
	Fong et al. (2024)

	Titanoderma sp.
	DP-2850-1
	Australia
	
	PP565644
	Fong et al. (2024)

	Titanoderma sp. 5
	YT38-1E
	Chujia Village, Rongcheng County, Yantai City, Shandong Province, China
	OQ943704
	
	Yan et al. (2025)

	Pseudoderma sinicarum S.-H.Yan, X.-L.Wang & G.-C.Wang
	QD344E, holotype
	Zhanshan Bay, Qingdao City, Shandong Province, China
	OQ943654
	OQ943756
	Yan et al. (2025)

	Pseudoderma sinicarum
	NJ96E
	Houjishan, Nanji Island, Wenzhou City, Zhejiang Province, China
	OQ943632
	
	Yan et al. (2025)

	Pseudoderma sinicarum
	QD196E
	Zhanshan Bay, Qingdao City, Shandong Province, China
	
	OQ943749
	Yan et al. (2025)

	Pseudoderma sinicarum
	QD197E
	The Second Beach, Qingdao City, Shandong Province, China
	
	OQ943750
	Yan et al. (2025)

	Pseudoderma sinicarum
	YT14-1E
	Chujia Village, Rongcheng County, Yantai City, Shandong Province, China
	
	OQ943761
	Yan et al. (2025)

	Pseudoderma sinicarum
	ZS15E
	Xiaowushitang, Zhoushan Islands, Zhejiang Province, China
	
	OQ943765
	Yan et al. (2025)

	Pseudoderma sp. 3
	CD97-1
	Heishizui, South Island, Miaodao Islands, Yantai city, Shandong Province, China
	PP598223
	
	Yan et al. (2025)

	Pseudoderma sp. 4
	QD265E
	The Second Beach, Qingdao City, Shandong Province, China
	OQ943674
	OQ943752
	Yan et al. (2025)

	Pseudoderma sp. 5
	YT76E
	Liujiawang Village, Yantai City, Shandong Province, China
	OQ943686
	OQ943764
	Yan et al. (2025)

	Pseudoderma sp. 6
	QD307
	Taipingjiao Park, Qingdao city, Shandong Province, China
	PP598288
	
	Yan et al. (2025)

	Pseudoderma sp. 6
	CD163
	Cheyou Island, Miaodao Islands, Yantai city, Shandong Province, China
	PP598310
	
	Yan et al. (2025)

	Chamberlainium agulhense (Maneveldt, E.van der Merwe & P.W.Gabrielson) Caragnano, Foetisch, Maneveldt & Payri
	UWC 11/24
	Western Cape Province, Struisbaai, South Africa
	KT184812
	KT184834
	Caragnano et al. (2018)

	Chamberlainium decipiens (Foslie) Caragnano, Foetisch, Maneveldt & Payri
	NCU:596902
	CA, San Luis Obispo Co., Shell Beach, USA
	KT184817
	KT184838
	Caragnano et al. (2018)
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