Table S1. Specimen list with GenBank Accession numbers and data on their sampling, storage and sequences
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. . . . . 1 th b
Species Repositor  Specime Area Latitud  Longi  Dept Number COI Primers 16S Primers engt, bp
y nID e tude h,m CO4
COI 16S I 16S
Elpidia kfrlzqulai IORAS  KB2 987 northwest 45.65 15;9 154 lgﬁz Zéﬁ LCOechlaF1e, lesHolos, .o .
kurilensis *®  ECHo1814 1 Pacific p ; HCO2198 16srHolon
. Peniagone 54.00 -34.18 2500 MZ5
Peniagone —  vicaFe2  Nocs  FCOMA T \orth Atlantic - 6345 - L6sfHolor, - 326
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eniagone | cinea  NOCS <O North Atlantic 2600 6346 6344 COIfe, COIr 6stHolos, (o) 265
coccinea R_B30 16srHoloh
B30 7 6
. Peniagone 4897  -27.85 MZ5 MZ5
Peniagone = cinea Nocs  PCOMA -\ th Atlantic 2600 6347 6346 COIfe, COIre losfHolos, ) a5
coccinea R_D42 16srHoloh
D42 7 1
. Peniagone 4897  -27.85 MZ5
Peniagone . wdica Nocs  ESOMA T North Atlantic 2600 - 6345 ; L6sfHolos, - 32
islandica B4 R_B4 6 16srHoloh
Peniagone  Peniagone ECOMA . 4897  -27.85 MZ5 16stHolos,
islandica  islandica  NOC0  Rplp  NorthAtlantic 2600 - a6 - 16srHolo" - 3%
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#LCOechlaF1 [28] - TTTTTTCTACTAAACACAAGGATATTGG-3’; * HCO2198 [26] 5>-TAAACTTCAGGGTGACCAAAAAATCA-3’; <COIf [27] 5’-~-ACTGCCCACGCCCTAGCAATGATATTTTTTATGGTNATGC-
3,4 COIr [27] 5’-TCGTGTGTCTACGTCCATTCCTACTCTRAACATRTG-3’; °COIleF [25] 5’-ATAATGATAGGAGGRTTTGG-3’, 'COIeR [25] 5’-GCTCGTGTRTCTACRTCCAT-3, ¢16sfHolo (designed in this study by
C.A.) 5’-TGACCGTGCAAAGGTAGC-3’; "16srHolo (designed in this study by C.A.) 5’-GAGGTCGCAAACCCTTCT-3’; '16sbrH [29] 5’-CCGGTCTGAACTCAGATCACGT-3".



Table S2. List of sequences obtained from GenBank and BOLD

Species ID on phylogenetic trees GenBank accession number/BOLD process ID
COI 16S

Amperima robusta Amperima robusta KX874381 KX856728
Elpidia glacialis Elpidia glacialis HM196429 -

Peniagone diaphana Peniagone diaphana KX874384 KX856725
Peniagone incerta Peniagone incerta MOLN114 HM196398 -
Peniagone incerta Peniagone incerta MOLN115 HM196399 -
Peniagone incerta Peniagone incerta MOLAF720 HM196400 -
Peniagone incerta Peniagone incerta MOLAF764 HM196401 -
Peniagone incerta Peniagone incerta MOLAF761 HM196402 -

Peniagone leander Peniagone leander - MN567717
Peniagone vignoni Peniagone vignoni MOLAF748 HM196381 -
Peniagone vignoni Peniagone vignoni MOLAF721 HM196382 -
Peniagone vignoni Peniagone vignoni MOLG073 HM196383 -
Peniagone vignoni Peniagone vignoni MOLN098 HM196384 -
Peniagone vignoni Peniagone vignoni MOLG074 HM196385 -
Peniagone vignoni Peniagone vignoni MOLAF755 HM196386 -
Peniagone vignoni Peniagone vignoni MOLAF724 HM196387 -
Peniagone vignoni Peniagone vignoni MOLAF725 HM196388 -
Peniagone vignoni Peniagone vignoni MOLAF763 HM196389 -

Peniagone vignoni Peniagone vignoni MOLAF744 HM196390

Peniagone vignoni Peniagone vignoni MOLAF749 HM196391 -
Peniagone vignoni Peniagone vignoni MOLGO075 HM196392 -
Peniagone vignoni Peniagone vignoni MOLN096 HM196393 -
Peniagone vignoni Peniagone vignoni MOLAF727 HM196394 -
Peniagone vignoni Peniagone vignoni MOLAF738 HM196395 -
Peniagone vignoni Peniagone vignoni MOLNO099 HM196396 -
Peniagone vignoni Peniagone vignoni MOLNQ97 HM196397 -
Peniagone vignoni Peniagone vignoni NZEC252- NZEC252-08 -

08




Peniagone vignoni Peniagone vignoni NZEC254- NZEC254-08 -
08
Peniagone vignoni Peniagone vignoni NZEC255- NZEC255-08 -
08
Peniagone vignoni Peniagone vignoni NZEC251- NZEC251-08 -
08
Peniagone vignoni Peniagone vignoni NZEC253- NZEC253-08 -
08
Peniagone sp. Peniagone sp. YYH-2013 KF915304 KF915304
Peniagone sp. Peniagone sp. SIO-BIC E5608 KX874385 KX856726
Peniagone sp. Peniagone sp. NZEC232-08 NZEC232-08
Peniagone sp. Peniagone sp. NZEC235-08 NZEC235-08 -
Peniagone sp. Peniagone sp. NZEC236-08 NZEC236-08 -
Protelpidia murrayi Protelpidia murrayi KF713386 KF713450
Echinoderm1B1_5t42
Protelpidia murrayi Protelpidia murrayi SIO-BIC - KX856727
E5110
Scotoplanes sp. Scotoplanes sp. LC416624 LC416624




