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Table S1. GenBank accession numbers of the primnoids specimens used for the molecular analysis

Materials shown in bold are newly sequenced for this study

Specimen code and species name GenBank ID Coxl MutS 28S
(collection number)
Callozostron acanthodes AR185 KP677947 KP324329 KP324561
Thouarella diadema AE068 KP677915 KP324296 KP324534
Thouarella diadema B34 KP677965  KP324347  KP324576
Thouarella diadema S060 KP678001 KP324382 KP324606
Thouarella diadema Z051 KP678026 KP324408 KP324632
Thouarella undulata B48 KP677966  KP324348  KP324577
Thouarella undulata S093 KP678002 KP324383 KP324607
Thouarella undulata 2046 KP678025 KP324407 KP324631
Thouarella antarctica AE064 KP677914  KP324295  KP324533
Thouarella antarctica AR018 KP677921 KP324301 KP324539
Thouarella cf. antarctica AR175 KP677946 KP324328 KP324560
Thouarella cf. brucei T125 KP678021  KP324404  —
Thouarella chilensis AE026 KP677910 KP324291 KP324530
Thouarella chilensis NO9 KP677983 KP324365 KP324592
Thouarella chilensis R54 KP678000  KP324381  KP324605
Thouarella crenelata AR091 KP677928  KP324308  KP324546
Thouarella crenelata W54 KP678024 KP324406 KP324630
Thouarella laxa AR194 KP677950  KP324331  KP324563
Thouarella laxa AR200 KP677951 KP324332 KP324564
Thouarella cf. laxa AR232 KP677960 KP324342 KP324571
Thouarella pendulina AR135 KP677941  KP324321  KP324556
Thouarella variabilis AEQ59 KP677913 KP324294 KP324532
Thouarella variabilis AR027 KP677923 KP324303 KP324541
Thouarella cf. variabilis A06 KP677902  KP324283  KP324524
Thouarella viridis AEQ19 KP677908 KP324289 KP324528
Thouarella viridis H13 KP677976 KP324358 KP324587
Thouarella weddellensis OPRIM-1922 MN914149 MN916716 MN921246
(MZB 2019-1967)
Thouarella weddellensis OPRIM-2081 MN914150 MN916717 MN921247
(MZB 2019-1970)
Thouarella weddellensis OPRIM-307 MN914151 MN916718 MN921248
(MZB 2019-1969)
Thouarella polarsterni OPRIM-2111 MN914145 MN916712 -
(MZB 2019-1984)
Thouarella polarsterni OPRIM-2112 MN914146 MN916713 —
(MZB 2019-1983)
Thouarella polarsterni OPRIM-2209 MN914147 MN916714 MN921245
(MZB 2019-1986)
Thouarella polarsterni OPRIM-2282 MN914148 MN916715 -
(MZB 2019-1981)
Thouarella islai OPRIM- 2168 MN914144 MN916709 —
(MZB 2019-1966)
Thouarella islai OPRIM- 2169 MN914143 MN916710 —
(MZB 2019-1965)
Thouarella islai OPRIM- 2194 MN914142 MN916711 MN921244
(MZB 2019-1964)
Thouarella dolichoespinosa sp. nov.  OPRIM 1253 MT894198 MT892693 MT892733
(MZB 2020-0642)
Thouarella dolichoespinosa sp. nov. OPRIM-2268 MT894196 MT892691 —
(MZB 2020-0652)
Thouarella dolichoespinosa sp. nov.  OPRIM-2386 MT894197 MT892692 -

(MZB 2020-0654)
Thouarella dolichoespinosa sp. nov. BECA-OPRIM-2299 MT894195 MT892690 -
Thouarella pseudoislai sp. nov. OPRIM-2384 MT894219 MT892714 MT892730

(MZB 2020-0641)

Thouarella pseudoislai sp. nov. OPRIM-2383 MT894218 MT892713 MT892729
(MZB 2020-0653)

Thouarella pseudoislai sp. nov. BECA-OPRIM-2201 MT894217 MT892712 —

Thouarella amundseni sp. nov. OPRIM 2105 MT894200 MT892703 MT892720
(MZB 2020-0643)

Thouarella amundseni sp. nov. BECA-OPRIM-2091 MT894199 MT892702 MT892719

Thouarella amundseni sp. nov. OPRIM-2113 MT894201 MT892704 MT892721
(MZB 2020-0647)

Thouarella amundseni sp. nov. OPRIM-2202 MT894202 MT892706 —
(MZB 2020-0649)

Thouarella amundseni sp. nov. OPRIM-2241 MT894203 MT892707 MT892723
(MZB 2020-0650)

Thouarella amundseni sp. nov. OPRIM-2454 MT894205 MT892708 —
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Specimen code and species name GenBank ID Cox1 MutS 28S
(collection number)
(MZB 2020-0655)

Thouarella amundseni sp. nov. OPRIM-2455 MT894206 MT892709 —
(MZB 2020-0656)

Thouarella viridis BECA-OPRIM-1933  MT894191 MT892683 MT892715

Thouarella viridis BECA-OPRIM-1934  MT894192 MT892684 —

Thouarella andeep OPRIM 2000 MT894190 MT892685 MT892716
(ZIZMH-C117453)

Thouarella andeep OPRIM 6262 MT894188 MT892686 MT892717
(ZIZMH-C11745b)

Thouarella andeep OPRIM 6260 MT894189 MT892687 MT892718

(BECA-OPRIM-2609)

Thoaurella_andeep_R01_OPRIM_2000
——+ Thouarella_andeep_R16_OPRIM_6262
— Thouarella_andeep_R18_OPRIM_6260
Thouarella dolichoespinosa OPRIM 2299
|: Thouarella dolichoespinosa OPRIM 2268
Thouarella dolichoespinosa OPRIM 2386
06 Thouarella dolichoespinosa OPRIM 1253
' Thouarella admunseni OPRIM 2091
Thouarella admunseni OPRIM 2105
Thouarella admunseni OPRIM 2113
Thouarella admunseni OPRIM 2202
Thouarella admunseni OPRIM 2241
Thouarella admunseni OPRIM 2454
Thouarella admunseni OPRIM 2455
0,89 Thouarella_chilensis_NO9
Thouarella_variabilis_AR027
Fs Thouarella pseudoislai OF’RIM 2201
1 Thouarella 2383

973 houarella polarsteni OPRIM 2111
Thouarella polarsteni OPRIM 2112
Thouarella polarsteni OPRIM 2205

0.76 Thouarella polarsteni OPRIM 2209

— Thouarella polarsteni OPRIM 2282

G- Thouarella_cf_\ varlabllls A06

Thouarella_sp__n.
096 Thouarélla Wal?)PR\M 2168
076 ~— Thouarella islai OPRIM 2169
—— Thouarella islai OPRIM 2194
— Thouarella_pendulina_AR135
Thouarella_diadema_AE068
Thouarella_ d|adema B34
—— Thouarella_diadema_S06
Thouarella_diadema_z051
Thouarella_antarctica_ AR018
0,951 houarella  weddellensis OPRIM 1922
®Ihouarella weddellensis OPRINM 2081
Thouarella weddellensis OPRIM 307
Thouarella_viridis_R05

0.98Thouarella_viridis_R06B
Thouarella_viridis_AC23B
H2:92Thouarella_viridis_AE019

Thouarella_viridis_H13

Thouarella_antarctica_ AE064

— Thouarella_antarctica_S170B
Thouarella_cf_antarctica_AR175
1 Thouarella_crenelata_ AE057B
1 1 Thouarella_crenelata _AR091
Thouarella_crenelata_S1258
0,99 Thouarella_crenelata_W54

Thouarella_chilensis_AE026
Thouarella_chilensis_R54
Thouarella_cf_brucei_T125
0,96 Thouarella_variabilis_AR096B
1 4 -0:99Thouarella_variabilis_AR134B
Thouarella_variabilis_ AR1698
—— Thouarella_variabilis_AE059

7 Thouarella_undulata_B48
1 "~ Thouarella_undulata_S093
=3 Thouarelia_undulata_Z046
Thouarella_cf_laxa_AR232
1 The ouarella_grasshofﬁ Q868334
Thouarella_laxa_AR194
Thouarella_laxa_AR200
Callozostron_acanthodes_AR185

Figure S1. Bayesian phylogeny based on the mtMutS locus. The number near nodes represent the posterior
probabilities support.
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Thouarella_variabilis_AR1698
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Thouarella andeep OPRIM 6262
0,96 Thouarella andeep OPRIM 6260
Thouarella andeep OPRIM 2000
—— Thouarella viridis OPRIM 1933

——— Thouarella viridis OPRIM 1934

’7 Thouarella dolichoespinosa OPRIM 2299
o3 . Thouarella dolichoespinosa OPRIM 2268

|: Thouarella dolichoespinosa OPRIM 2386

Thouarella dolichoespinosa OPRIM 1253

0.96 Thouarella_cf_variabilis_A06

Thouarella_sp__n__A_AC26B
0 Thouarella polarsterni OPRIM 2111
% Thouarella polarsterni OPRIM 2112
Thouarella polarsterni OPRIM 2205
Thouarella polarsterni OPRIM 2209
Thouarella polarsterni OPRIM 2282

Thouarella amundseni OPRIM 2091

I——— Thouarella amundseni OPRIM 2105

Thouarella amundseni OPRIM 2113

Thouarella amundseni OPRIM 2202

[ +6:84— Thouarella amundseni OPRIM 2241

Thouarella amundseni OPRIM 2454

Thouarella amundseni OPRIM 2455

Thouarella_chilensis_N09

Thouarella_variabilis_AR027

0.61 Thouarella pseudoisiai OPRIM 2201
09  Thouarella pseudoislai OPRIM 2383

Thouarelfa pseudoislai OPRIM 2384

Thouarella islai OPRIM 2194
Thouarella_pendulina_AR135

—— Thouarella_antarctica AE064
4‘& Thouarella_chilensis_AE026
Thouarella_chilensis_R54

—— Thouarella_antarctica_AR018

Thouarella_diadema_AE068
058 993~ [houarella_diadema_B34

- Thouarella_diadema_S060
08 Thouarella_diadema_Z051
Thouarella weddellensis OPRIM 1922
Thouarella weddellensis OPRIM 2081
Thouarella weddellensis OPRIM 307
———— Thouarelia_antarctica_S170B
—— Thouarella_cf_antarctica_AR175

Thouarella_ cf laxa_AR232
“Thouarella_laxa
0,85 0 lla_laxa_AR194

Thouarella_laxa_AR200
—— Thouarella_crenelata_AE0578
——— Thouarella_crenelata_AR091
———— Thouareélla_crenelata_S1258
—— Thouarella_crenelata_
— {0 . Thouarella undulara 848
0,92 » Thouareila_undulata_Z(
Thouarella_undulata_S093
Thouarella_viridis_AC238
Thouarella_viridis_AE019
—— Thouarella_viridis_H13
Callozostron_acanthodes_AR185

0,002

Figure S2. Bayesian phylogeny based on the Cox1 locus. The number near nodes represent the posterior probabilities
support.
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1 i—: ThoaurelIa_andeep_R61_OPRIM_2000

Thouarella_andeep_R16_OPRIM_6262
Thouarella_andeep_R18_OPRIM_6260
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—-‘n,sz Thouarella_undulata_S093
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Thouarella_cf_laxa_AR232
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Figure S3. Bayesian phylogeny based on the 28S locus. The number near nodes represent the posterior probabilities
support.
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HThouarella_2841 OPRIM_2081
23 EThouarella_3303_CPRIM_2383
_ﬁEE BThouarella_3304_OPRIM_2384
8 Thouarella_3087_OPRIM_2201B

BThouarella_andeep_R18_OPRIM_262

pa\wE BEThouarella_andeep_R18_CPRIM_8260

.¥Thoaurella_andeep_R01_OPRIM_2000
78 \22Thouarella_ct_variabilis_AQS
\22Thouarella_sp__n_ A _AG28B
14 Q4Thguarella_islai_sp__nov__3079_OPRIM_2194
,gaE O4Thouarella_pendulina_AR135
5{ iThouarella_islai_sp__nov__3063_CPRIM_2169B
A5Thouarella_islai_sp__nov__3052_OPRIM_2185
10Thguarella_diaderna_S060
‘aEI D0Thouarella_diadema_Z051
A7Thouarella_diadema_B34
&Thouarella_diadema_AE088
MThouarella_weddellensis_sp__nov__2830_OPRIM_2081

18Thouarella_weddellensis_sp__nov_ 2164 OPRIM_1922

EgﬁE M4Thouarella_weddellensis_sp__nov_ PR21_OPRIM_307
D 55

A5Thouarella_antarctica_ARG18

RiThouarella_laxa_AR194
PoiThouarella_laxa_AR200

.21E'
2.44E ¥ Thouarella_grassholfi_GQBER334

HThouarella_cf_laxa_AR232

—
010

# Most supported partition found by simple heuristic search
Species 1 (support = 0.439): Thouarella cf laxa AR232,
Thouarella grasshoffi GQ868334, Thouarella laxa AR194,
Thouarella laxa_ AR200

Species 2 (support = 0.612):
Thoaurella andeep RO1_OPRIM 2000,
Thouarella andeep R16_OPRIM 6262,
Thouarella andeep R18 OPRIM 6260

Species 3 (support = 0.517):

Thouarella polarsterni_ OPRIM 2111B,

Thouarella polarsterni_ OPRIM 2112B,

Thouarella polarsterni OPRIM 2205B,

Thouarella polarsterni OPRIM 2209,

Thouarella polarsterni_ OPRIM 2282B

Species 4 (support = 0.555): Thouarella antarctica AR018,
Thouarella weddellensis_OPRIM 1922,

Thouarella weddellensis OPRIM 2081,

Thouarella weddellensis OPRIM 307

Species 5 (support = 0.409): Thouarella cf brucei_T125,
Thouarella variabilis_AR096B, Thouarella variabilis_AR134B,
Thouarella variabilis AR169B, Thouarella variabilis_ AE059
Species 6 (support = 0.502): Thouarella OPRIM 2091,
Thouarella OPRIM 2105, Thouarella OPRIM 2113,
Thouarella OPRIM 2202B, Thouarella OPRIM 2241,
Thouarella OPRIM 2454B, Thouarella OPRIM 2455B,
Thouarella chilensis_NO09, Thouarella variabilis_AR027
Species 7 (support = 0.618): Thouarella OPRIM 2201B,
Thouarella OPRIM 2383, Thouarella OPRIM 2384

Species 8 (support = 0.981): Thouarella antarctica AE064

Species 9 (support = 0.975): Thouarella antarctica S170B
Species 10 (support = 0.765): Thouarella chilensis_AE026,
Thouarella chilensis R54

Species 11 (support = 0.780): Thouarella cf variabilis AO06,
Thouarella sp_ n A AC28B

Species 12 (support = 0.545): Thouarella islai OPRIM 2168,

Thouarella islai OPRIM 2169B, ThouarellaiislaiioPRIM:Z 194,

Thouarellaipendulina7A§135

Species 13 (support = 0.939): Thouarella cf antarctica AR175
Species 14 (support = 0.876): Thouarella crenelata AE(057B
Species 15 (support = 0.752): Thouarella undulata B48,
Thouarella undulata S093

Species 16 (support = 0.957): Thouarella undulata Z046
Species 17 (support = 0.292): Thouarella diadema B34,
Thouarella diadema S060, Thouarella diadema 2051

Species 18 (support = 0.765): Thouarella diadema AE068
Species 19 (support = 0.472): Thouarella viridis_RO5,

Thouarella viridis_RO6B, Thouarella viridis_ AC23B

Species 20 (support = 0.304): Thouarella viridis_ AEO019
Species 21 (support = 0.304): Thouarella viridis_ H13
Species 22 (support = 0.545): Thouarella crenelata S125B,

Thouarella crenelata W54
Species 23 (support = 0.
Species 24 (support = 0.
Thouarella OPRIM 2386B,
Species 25 (support = 0.

687) : Thouarella_crenelata AR091
410) : Thouarella_ OPRIM 2268B,
Thouarella OPRIM 1253

661) : Thouarella 3200_OPRIM 2299B

Figure S4. Highest Bayesian supported solution based on the single locus mtMuts and the bPTP approach. On the left

are details of the 25 putative species provided by the bPTP analysis.
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42Thouarella_weddellensis_sp__nov__2164_OPRIM_1922

O4Thouarella_amundseni_3335_OPRIM_24558

1P Thouarella_polarsterni_sp_nov__3095_OPRIM_2209
Ellaﬁ %Thouarella_polarsterni_sp__nov__3178_OPRIM_22828

# Most supported partition found by simple heuristic search
Species 1 (support = 0.352): Thouarella cf brucei_T125,
Thouarella variabilis AE059, Thouarella variabilis_AR134B,
Thouarella variabilis_ AR169B, Thouarella variabilis_AR096B
Species 2 (support = 1.000): Thouarella viridis RO6B_OPRIM 1934
Species 3 (support = 1.000): Thouarella viridis_RO5 OPRIM 1933
Species 4 (support = 0.523): Thouarella andeep OPRIM 6262,
Thouarella_ andeep OPRIM 6260, Thoaurella andeep OPRIM 2000
Species 5 (support = 0.337): Thouarella amundseni_ OPRIM 2091,
Thouarella amundseni OPRIM 2105,

Thouarella amundseni_ OPRIM 2113,

Thouarella amundseni_ OPRIM 2202B,

Thouarella amundseni_ OPRIM 2241,

Thouarella amundseni_ OPRIM 2454B,

Thouarella amundseni OPRIM 2455B, Thouarella chilensis NO9,
Thouarella variabilis AR027

Species 6 (support = 0.499): Thouarella antarctica AE064,
Thouarella chilensis AE026, Thouarella chilensis R54
Species 7 (support = 0.931): Thouarella antarctica AR018
Species 8 (support = 0.467): Thouarella weddellensis_OPRIM 1922,
Thouarella weddellensis_OPRIM 2081,

Thouarella weddellensis_OPRIM_307

Species 9 (support = 0.391): Thouarella diadema AE068,
Thouarella diadema B34, Thouarella diadema_ S060,

Thouarella diadema_ 27051

Species 10 (support = 0.516):

Thouarella pseudoislai_ OPRIM 2201B,

Thouarella pseudoislai_ OPRIM 2383,

Thouarella pseudoislai_ OPRIM 2384

Species 11 (support = 0.447): Thouarella islai_ OPRIM 2168,
Thouarella islai_ OPRIM 2169B, Thouarella islai_ OPRIM 2194,
Thouarella pendulina AR135

Species 12 (support = 0.383):

Thouarella polarsterni OPRIM 2111B,

Thouarella polarsterni OPRIM 2112B,

Thouarella polarsterni OPRIM 2205B,

Thouarella polarsterni OPRIM 2209,

Thouarella polarsterni OPRIM 2282B

Species 13 (support = 0.659):

Thouarella dolichoespinosa_ 3200 _OPRIM 2299B

Species 14 (support = 0.951): Thouarella antarctica S170B

Species 15 (support = 0.914): Thouarella cf antarctica AR175
Species 16 (support = 0.692): Thouarella crenelata AE057B
Species 17 (support = 0.559): Thouarella crenelata AR091
Species 18 (support = 0.482): Thouarella crenelata S125B
Species 19 (support = 0.422): Thouarella crenelata W54
Species 20 (support = 0.595): Thouarella cf variabilis A06
Species 21 (support = 0.595): Thouarella sp_n_ A AC28B

) :

Species 22 (support = 0.125
Thouarella undulata_Z046
Species 23 (support = 0.246): Thouarella undulata S093
Species 24 (support = 0.431):

Thouarella dolichoespinosa OPRIM 2268B

Species 25 (support = 0.122): Thouarella viridis_AE019,
Thouarella viridis_H13

Species 26 (support = 0.180): Thouarella viridis_AC23B
Species 27 (support = 0.508): Thouarella cf laxa AR232
Species 28 (support = 0.354): Thouarella laxa AR194,
Thouarella laxa AR200

Species 29 (support = 0.131):

Thouarella dolichoespinosa OPRIM 2386B

Species 30 (support = 0.131):

Thouarella dolichoespinosa OPRIM 1253

Thouarella undulata_ B48,

Figure S5. Highest Bayesian supported solution based on the single locus Cox1 and the bPTP approach. On the left are

details of the 30 putative species provided by the bPTP analysis.
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2{ ‘5Thouare|la_antarctica_81?OB
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q{@l
L=
Thouarella_antarctica_ AE084
‘pThouareIIa_\f|r|d|s_H13
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FiThouarella_cf_variabilis_A08
mEse Thouarella_P12_OPRIM_1253
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27 Thouarella_pendulina_AR135
\2IThouarella_variabilis_ARO27
QThouarella_3303_OPRIM_2383
ggE @Thouarella_3304_OPRIM_2384
0:01E BThouarella_2976_COPRIM_2113
0

OlThouarella_2965_OPRIM_2105
02Thouarella_2941_OPRIM_2081

CBE O4Thouarella_islai_sp__nov_ 3078 _OPRIM_2194
ol QThouarella_islai_sp__nov

3095_CPRIM_2209

. 3052_OPRIM_2188
16Thouarella_3133_OPRIM_2241
1.0Thguarella_chilensis_NOS
Thouarella_wariabilis_AEQS8
% Thouarella_antarctica_AR018
anh0uareIIa_weddeIIenS|s_sp_n

ov__2030_CPRIM_2081
nov__R21_OPRIM_307

2164_CPRIM_1922

QaThouareIIa _weddellensis_sp__
ETThouareIIa _weddellensis_sp__
4TThouareIIa undulata_B48
4IThouarella_undulata_S083

nov__|

L:C{‘]-‘iIJThouarella undulata_Z048
lﬁEE
1]

HThouarella_cf_laxa_AR232
8Thouarella_laxa_AR194
18Thouarella_laxa_AR200

—

010

# Most supported partition found by simple
heuristic search

Species 1 (support = 0.652):
Thouarella cf laxa AR232, Thouarella laxa AR194,
Thouarella laxa AR200

Species 2 (support = 1.000):

Thouarella variabilis_AE059

Species 3 (support = 0.998):

Thouarella chilensis_N09

Species 4 (support = 0.526):

Thouarella undulata B48, Thouarella undulata S093
Species 5 (support = 0.999):

Thouarella undulata_ 7046

Species 6 (support = 0.433):

Thouarella pendulina AR135,

Thouarella variabilis AR027,

Thouarella islai OPRIM 2168,

Thouarella islai OPRIM 2194,
ThouarellaioPRIM72O9l Thouarella OPRIM 2105,
Thouarella OPRIM 2113, Thouarella OPRIM 2383,
Thouarella OPRIM 2384, Thouarella OPRIM 2241
Species 7 (support = 0.640):

Thouarella crenelata S125B,

Thouarella crenelata W54

Species 8 (support = 0.991):
Thouarella cf antarctica AR175

Species 9 (support = 0.991):

Thouarella crenelata AR091

Species 10 (support 0.700) :
Thoaurella andeep OPRIM 2000,
Thouarella andeep OPRIM 6262,
Thouarella andeep OPRIM 6260

Species 11 (support = 0.987):
Thouarella polarsterni OPRIM 2209
Species 12 (support = 0.510):

Thouarella antarctica AE064,
Thouarella antarctica S170B,
Thouarella chilensis AE026,
Thouarella chilensis R54

Species 13 (support = 0.559):
Thouarella viridis AE019, Thouarella viridis H13,
Thouarella viridis R05

Species 14 (support = 0.925):
Thouarella cf variabilis A06
Species 15 (support 0.925):
Thouarella R12_OPRIM 1253

Species 16 (support 0.465) :
Thouarella diadema AE068, Thouarella diadema B34,
Thouarella diadema_ S060

Species 17 (support 0.799) :
Thouarella diadema_ Z051

Species 18 (support 0.884) :
Thouarella_ antarctica ARO018

Species 19 (support 0.617):
Thouarella weddellensis_ OPRIM 1922,
Thouarella weddellensis_ OPRIM 2081,
Thouarella weddellensis OPRIM 307

Figure S6. Highest Bayesian supported solution based on the single locus 28S and the bPTP approach. On the left are

details of the 19 putative species provided by the bPTP analysis.
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\32Thouarella_diadema_AE08&
58Thouarella_diadema_Z051

20 OlThouarella_andeep_R16_OPRIM_§252
;!.TIE OlTheuarella_andeep_R18_CPRIM_8260

.23Thoaurella_andeep_R01_OPRIM_2000
76 \22Thouarella_undulata_B48

\22Thouarella_undulata_S083
DThouarella_undulata_Z046

# Most supported partition found by simple heuristic search
Species 1 (support = 0.669): Thouarella_cf_ laxa_ AR232,
Thouarella grasshoffi GQ868334, Thouarella laxa AR194,
Thouarella laxa AR200

Species 2 (support = 0.515): Thouarella cf brucei_ T125,
Thouarella variabilis AR096B, Thouarella variabilis AR134B,
Thouarella variabilis_ AR169B, Thouarella variabilis_ AEO059
Species 3 (support = 0.394):

Thouarella dolichoespinosa_ OPRIM 2299B,

Thouarella dolichoespinosa_ OPRIM 2268B,

Thouarella dolichoespinosa OPRIM 2386B,

Thouarella dolichoespinosa OPRIM 1253

Species 4 (support = 0.766): Thoaurella andeep OPRIM 2000,
Thouarella andeep OPRIM 6262, Thouarella andeep OPRIM 6260
Species 5 (support = 0.508): Thouarella viridis OPRIM 1933,
Thouarella viridis OPRIM 1934, Thouarella viridis AC23B,
Thouarella viridis AE019, Thouarella viridis H13

Species 6 (support = 0.418): Thouarella diadema AE068,
Thouarella diadema_ B34, Thouarella diadema_S060,

Thouarella diadema_ Z051
Species 7 (support = 0.781):
Thouarella undulata S093
Species 8 (support = 1.000):
Species 9 (support = 0.785):
Thouarella antarctica_ S170B,
Thouarella chilensis_R54
Species 10 (support = 0.999): Thouarella_ cf antarctica_ AR175
Species 11

Thouarella amundseni_ OPRIM 2105,
Thouarella amundseni_ OPRIM 2113,
Thouarella amundseni_ OPRIM 2202B,
Thouarella amundseni OPRIM 2241,
Thouarella amundseni_ OPRIM 2454B,
Thouarella amundseni OPRIM 2455B,
Thouarella variabilis AR027
Species 12 (support = 0.713):
Thouarella pseudoislai_ OPRIM 2201B,

Thouarella pseudoislai OPRIM 2383,

Thouarella pseudoislai OPRIM 2384

Species 13 (support = 0.697): Thouarella islai OPRIM 2168,
Thouarella islai OPRIM 2169B, Thouarella pendulina AR135,
Thouarella islai OPRIM 2194

Thouarella undulata_ B48,
Thouarella undulata 7046

Thouarella antarctica AE064,
Thouarella chilensis_AE026,

Thouarella chilensis_NO09,

Species 14 (support = 0.727): Thouarella cf variabilis AOQ6,
Thouarella sp n A AC28B
Species 15 (support = 0.631):

Thouarella polarsterni OPRIM 2111B,

Thouarella polarsterni OPRIM 2112B,

Thouarella polarsterni OPRIM 2205B,

Thouarella polarsterni_ OPRIM 2209,

Thouarella polarsterni_ OPRIM 2282B

Species 16 (support = 0.688): Thouarella_antarctica AR018
Species 17 (support = 0.522):

Thouarella weddellensis_ OPRIM 1922,

Thouarella weddellensis_OPRIM 2081

Thouarella weddellensis_OPRIM 307

Species 18 (support = 0.899): Thouarella crenelata AE057B
Species 19 (support = 0.718): Thouarella crenelata AR091
Species 20 (support = 0.615): Thouarella crenelata S125B,

Thouarella_ crenelata W54

(support = 0.722): Thouarella amundseni OPRIM 2091,

Figure S7. Highest Bayesian supported solution based on the concatenated multilocus dataset and the bPTP approach.

On the left are details of the 20 putative species provided by the bPTP analysis.
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Initial Partition with prior maximal distance P=1.02e-03

Distance JC6g Jukes-Cantor MinSlope=1.000000
Download (left click and save) or see below the tree file corresponding to this partition: click here ABG D

Groupl 1] n: 3 ;id: Thosurella_andeep_Ro1_OPRIM_z000 Thouarella_sndeep_R:6_OPRIM_6263 Thouarella_sndeep_R:8_OPRIM_6260
Groupl 2 1n: 3 ;id: Thouarella_viridis_Rog Thouarella_viridis_RosB Thouarella_viridis_AC23B

Groupl 3 1n: 1 5id: Thouarella_200_OPRIM_2295B.

Groupl 4 ] n:

: Thouarella_3163_OPRIM_22688 Thousrella_szos_OPRIM_2386B Thouarells_Ria_OPRIM_as3

Groupl{ 5] n: 9 ;id: Thouarella_3941_OPRIM_209: Thouarella_2968_OPRIM_z:05 Thousrella_2976_OPRIM_2113 Thousrella_3088_OPRIM_2202B Thouarells_3s33_OPRIM 2241 Thouarells_3384 OPRIM_2454B Thouarella_3385 OPRIM_2455
Thouarella_chilensis_Nog Thouarella_variabilis_ARoz7

Groupl 61 n:

Thouarella_3087_OPRIM_z301B Thouarella_s3o3_OPRIM_2383 Thouarella_3gos_OPRIM_2384
Group( 7 1 n: 3 jid: Thouarella_antaretica_AEo6y Thouarella_chilensis_AEo26 Thouarella_chilensis_Rs4
Groupl 81n:

id: Thouarella_antarctica_AR018 Thouarella_weddellensis_OPRIM_1g22 Thouarella_weddellensis_OPRIM_z08: Thouarella_weddellensis_OPRIM_3o7
: Thouarella_sntarctica_S1708

: Thouarella_cf_sntaretiea_ARs75

Groupl 11 1 n: 1 ;id: Thouarella_cf_brucei_Tizs

Group( 12 ] : 3 ;id: Thouarella_ef_laxa_AR333 Thouarella_laxa_ARig4 Thouarella_laxa_AR300

Group( 13 ] n: 2 ;id: Thousrells_cf_varisbilis_Acé Thouarells_sp._n._A_AC26B

: Thouarslla_crenslata_AEo57B

;id: Thouarella_crenelata_ARog:

sid: Thouarella_erenelata_Sx25B Thouarella_crenelata W5y

Group( 17 ] n: 1 ;id: Thouarella_diadema_AEo68

Group( 18 ] n: 1 ;id: Thouarslla_diadema_Bg4

Group( 19 ] n: 2 ;id: Thousrells_disdems_So6o Thouarells_disdema_Zog:

Groupl 20 1 n: 1 5id: Thouarella_grasshoffi_GQ868334

Groupl 211 n: 4 ;id: Thouarella_islai_OPRIM_2168 Thouarella_ishai_OPRIM_2169B Thouarella_islai_OPRIM_2194 Thouarella_pendulina_AR135
Group( 22 ] n: 5 ;id: Thouarella_polarsterni_OPRIM_z1118 Thouarella_polarsterni_OPRIM_z1:2B Thouarella_polarsterni_OPRIM_s2058 Thouarella_palarsterni_OPRIM_220g Thouarella_polarsterni_OPRIM_22828
Group 23 ] n: Thouarella_undulata_B48 Thouarella_undulata_Sog3

Group( 24 ] n: 1 ;id: Thouarella_undulata_Zos

Group( 25 ] u: 1 ;id: Thouarella_varisbilis_AEas

Groupl 26 1n: 3 ;id: Thouarells_variabilis_ARog6B Thouarella_varisbilis_AR134B Thouarella_varisbilis_AR1698

Groupl 27] : Thouarella_viridis_AEorg

Group( 28] n: 1 5id: Thouarella_viridis_H1g

Figure S8. Results from the ABGD approach based on the mtMuts locus. Note the presence of 28 putative species or
MOTUs.

Initial Partition with prior maximal distance P=1.15¢-03
Distance JC69 Jukes-Cantor MinSlope=1.000000
Download (left click and save) or see below the tree file corresponding to this partition: click here

BG

Group| 1] n: 3 ;id: Thouarella_andeep_R16_OPRIM_6262 Thouarella_andeep_R18_OPRIM_6260 Thosurella_andeep_Ro1_OPRIM_2000

Group| 2 ] n: 5 ;id: Thouarella_viridis_Ro5_OPRIM_1933 Thouarella_viridis_R06B_OPRIM_1934 Thouarella_viridis_AC23B Thouarella_viridis_AE019 Thouarella_viridis_H13

Groupl| 3 ] n: 3 ;id: Thouarella_dolichoespinosa_3200_OPRIM_2299B Thouarella_dolichoespinosa_3305_OPRIM_2386B Thouarella_dolichoespinosa_R12_OPRIM_1253

Group[ 4 ] n: 1;id: Thouarella_dolichoespinosa_3163_OPRIM_2268B

Group{ 5] n: 9 5id: Thouarella_smundseni_2941_OPRIM_2091 Thouarella_smundseni_2968_OPRIM_2105 Thouarella_amundseni_2g76_OPRIM_2113 Thouarella_amundseni_3088_OPRIM_2202B Thouarella_amundseni_3133_OPRIM_2241
Thouarella_amundseni_3384_OPRIM_2454B Thouarella_amundseni_3385_OPRIM_24558 Thouarella_chilensis_N09 Thouarella_variabilis_AR027

Group| 6] n: 3 ;id: Thouarella_pseudoislai_3087_OPRIM_22018B Thouarella_psendoislai_3303_OPRIM_2383 Thouarella_pseudoislai_3304_OPRIM_ 2384

Group| 7 ] n: 3 ;id: Thouarella_antarctica_AE064 Thouarella_chilensis_AE026 Thouarella_chilensis_R54

Group[ 8 ] n: 4 ;id: Thouarella_antarctica_AR018 Thouarella_weddellensis_OPRIM_1922 Thouarella_weddellensis_OPRIM_2081 Thouarella_weddellensis_OPRIM_307

Group[ 9 ] n: 4 ;id: Thouarella_cf_antarctica_AR175 Thouarella_crenelata_AE0578 Thouarella_crenelata_AR09: Thouarella_crenelata_ W54
Group| 10 | n:

: Thouarella_cf_brucei_T125 Thouareila_variabilis_AR096B

: Thouareila_cf_laxa_AR232

id: Thouarella_cf_variabilis_A06

Group( 13 ] n: 4 ;id: Thouarella_diadema_AE068 Thouarella_disdema_B34 Thouarells_diadema_S060 Thouarella_diadema_Zos1

Group( 14 ] n: 4 ;id: Thouarella_islai_OPRIM_2168 Thouarella_islai_OPRIM_2160B Thouarella_islai_OPRIM_2104 Thouarella_pendulina_AR135
Group[ 15 ] n: 2 ;id: Thouarella_laxa_AR194 Thouarella_laxa_AR200

Group( 16 ] n: 5 ;id: Thouarella_polarsterni_OPRIM_2111B Thouarella_polarsterni_OPRIM_2112B Thouareila_polarsterni_OPRIM_2205B Thouarella_polarsterni_OPRIM_2209 Thouarella_polarsterni_OPRIM_22828
Group( 17 ] n: 1 ;id: Thouarella_sp._n._A_AC28B

Group[ 18 ] n: 1;id: Thouarella_undulata_B48

Group( 19 ] n: 1 ;id: Thouarella_undulata_S093

Group| 20 | n: 1 ;id: Thovarella_undulata_Z046

Group( 21 ] n: 3 ;id: Thouarella_variabilis_AE050 Thouarella_variabilis_AR134B Thouarella_variabilis_AR1698

Figure S9. Results from the ABGD approach based on the Cox1 locus. Note the presence of 21 putative species or
MOTUs.
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Partition with prior maximal distance P=1.02¢-03
Distance JC69 Jukes-Cantor MinSlope=1.000000

Download (left click and save) or see below the tree file corresponding to this partition: click here

BG

Group[ 1] n: 3 ;id: Thouarella_crenelata_S125B Thouarella_crenelata_AR091 Thouarella_crenelata_W54
Group[ 2 ] n: 4 ;id: Thouarella_antarctica_AE064 Thouarella_antarctica_S170B Thouarella_chilensis_AE026 Thouarella_chilensis_R54
Groupl 3 1 n: 4 5id: Thouarella_antarctica_AR018 Thouarella_weddellensis_OPRIM_1922 Thouarella_weddellensis_OPRIM_2081 Th lla_weddellensis_OPRIM_go7

Groupl 4 1 n: 1;id: Thouarella_cf_antarctica AR175

Group[ 5 1 n: 3 ;id: Thouarella_cf laxa_AR232 Thouvarella_laxa_AR194 Thouarella_laxa_AR200

Group| 6 ] n: 1 ;id: Thouarella_cf_variabilis_Ao6

Group[ 7] n: 1 ;id: Thouarella_chilensis_Nog

Group[ 8 ] n: 4 iid: Thouarella_diadema_AE068 Thouarella_diadema_B34 Thouarella_diadema_So60 Thouarella_diadema_Zo51
Group[ 9 ] n: 1 ;id: Thouarella_pendulina_AR135

Groupl 10 ] n: 2 jid: Thouarella_undulata_B48 Thouarella_undulata_Sogg

3id: Thouarella_undulata_Zo46

Group| 12 ] m: 1 3id: Thouarella_variabilis_AEo59

Groupl[ 13 ] n: 3 ;id: Thouarella_viridis_AE019 Thouarella_viridis_H13 Thouarella_viridis_Ros

Group[ 14 ] n: 1:id: Thouarella_polarsterni_OPRIM_2209

Group[ 15 1 n: 1 ;id: Thouarella_Riz_OPRIM_1253

Group| 16 | n 'hoaurella_andeep_Ro1_OPRIM_2000 Thouarella_andeep_R16_OPRIM_6262 Thouarella_andeep_R18_OPRIM_6260

Group[ 11 ] n:

Group[ 17 ] n: 1 ;id: Thouarella_variabilis_ARo27

Group[ 18 | n: 8 ;id: Thouarella_islai_OPRIM_2168 Thouarella_islai_ OPRIM_2194 Thouarella_2941_OPRIM_2091 Thouarella_2968_OPRIM_2105 Thouarella_2976_OPRIM_213 Thouarella_2133_OPRIM_2241

Figure S10. Results from the ABGD approach based on the 28S locus. Note the presence of 18 putative species or
MOTUs.

Partition with prior maximal distance P=1.05¢-03

Distance JC69 Jukes-Cantor MinSlope=1.000000

Download (left click and save) or see below the tree file corresponding to this partition: click here AB G
Group| 1 ] n: 3 ;id: Thoaurella_andeep_Ro1_OPRIM_2000 Thouarella_andeep_R16_OPRIM_6262 Thouarella_andeep_R18_OPRIM_6260

Group( 2 ] n: 5 ;id: Thouarella_viridis_Ros_OPRIM_1933 Thouarella_viridis_Ro6B_OPRIM_1934 Thouarella_viridis_AC23B Thouarella_viridis_AE019 Thouarella_viridis_H13

Group{ 3 ] n: 4 sid: Thouarella_dolichoespinosa_3200_OPRIM_2299B Thouarella_dolichoespinosa_3163_OPRIM_2268B Thouarella_dolichoespinosa_3305_OPRIM_2386B Thouarella_dolichoespinosa_Riz_OPRIM_1253
Group[ 4 ] n: 9 ;id: Thouarella_amundseni_2941_OPRIM_2091 Thouarella_amundseni_2968_OPRIM_2105 Thouarella_amundseni_2976_OPRIM_2113 Thouarella_amundseni_3088_OPRIM_2202B
Thouarella_amundseni_3133_OPRIM_ 2241 Thouarella_amundseni_3384 OPRIM_2454B Thouarella_amundseni_3385_OPRIM_2455B Thouarella_chilensis_No9 Thouarella_variabilis_ARo27

Group 5 ] n: 3 ;id: Thouarella_pseudoislai_3087_OPRIM_2201B Thouarella_pseudoislai_3303_OPRIM_2383 Thouarella_pseudoislai_3304_OPRIM_2384
Group| 6 | n:

1id: Thouarella_antarctica_AR018 Thouarella_weddellensis__2164_OPRIM_1922 Thouarella_weddellensis__2930_OPRIM_2081 Thouarella_weddellensis__R21_OPRIM_307
Group| 7] n: 5 ;id: Thouarella_cf_brucei_T125 Thouarella_variabilis_AE059 Thouarella_variabilis_AR096B Thouarella_variabilis_AR134B Thouarella_variabilis_AR169B

Group| 8 ] n: 4 ;id: Thouarella_cf_laxa_AR232 Thouarella_grasshoffi_GQ868334 Thouarella_laxa_AR194 Thouarella_laxa_ARz200

A_AC28B

Group[ 10 ] n: 4 ;id: Thouarella_diadema_AE068 Thouarella_diadema_B34 Thouarella_diadema_So60 Thouarella_diadema_Zos1

OPRIM_2168 Thouarella_islai__3053_OPRIM_2169B Thouarella_islai__3079_OPRIM_2194 Thouarella_pendulina_AR135

Group| 9 I n:

3id: Thouarella_cf_variabilis_A06 Thouarella_sp__n___

Group| 11 ] n: 4 ;id: Thouarella_islai__ 3¢

Group[ 12 ] n: 5 ;id: Thouarella_polarsterni__2974_OPRIM_2111B Thouarella_polarsterni__2975_OPRIM_2112B Thouarella_polarsterni__3091_OPRIM_2205B Thouarella_polarsterni__3095_OPRIM_22
Thouarella_polarsterni__3178_OPRIM_2282B
Group| 13 I n:

sid: Thouarella_undulata_B48 Thouarella_undulata_S093

Group| 14 ] sid: Thouarella_undulata_Zo46

Group| 15 | n:

id: Thouarella_antarctica_AE064 Thouarella_antarctica_S170B Thouarella_chilensis_AE026 Thouarella_chilensis_R54
Group| 16 | n: 4 :id: Thouarella_cf_antarctica_AR175 Thouarella_crenelata_AE057B Thouarella_crenelata_S125B Thouarella_crenelata_ W54
Groupl 17 ] n: 1 ;id: Thouarella_crenelata_AR091

Figure S11. Results from the ABGD approach based on the concatenated dataset (three loci). Note the presence of 17
putative species or MOTUSs.
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