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Figure 1. Distribution of Aegina citrea according to the Ocean
Biogeographic Information System (OBIS) (A), the Global Biodi-
versity Information Facility (GBIF) (B), and the modelled distri-
bution in 2050 accessed via the Encyclopedia of Life (EoL) (C).
None of these is trustworthy, as shown in the present paper.

Species homepage for this species as the top hit (WoRMS
2016). The second result was for the Marine Species
Identification Portal, which attempts to extract a distri-
bution map from the Ocean Biogeographic Information
System (OBIS) (Marine Species Identification Portal
2016). The distribution map for A. citrea from OBIS is
shown in Figure 1a. The third hit did not contain distribu-
tional data but the fourth hit was for the Global Biodiver-
sity Information Facility (GBIF 2016). The extracted
distribution from this source is shown in Figure 1b. The
fifth highest hit was for ZipCodeZoo (ZipCodeZoo
2016), where the distributional map was extracted from
GBIF (see above). Google search results 6-9 were for
scientific papers, books or a Wikipedia entry but the
final search result was for the Encyclopedia of Life (EoL
2016), which returned the in situ environmental par-
ameters for A. citrea’s habitat as well as maps, including
one that shows its projected distribution for the year
2050 (Figure 1c).

The top search result, the WoRMS homepage, con-
tained, along with an extensive synonymy list, the
worldwide distribution of A. citrea based on these syno-
nymies. The distribution was indicated as being exten-
sive throughout the world’s oceans. The sources of this
information were well-documented and provided
online, usually only a single click away, allowing
someone familiar with the taxon to grasp the accuracy
and extent of the dataset. Locating and downloading
the original data files upon which the OBIS distributions
are based was much more difficult. The first dataset on
the list did not actually contain the taxon in question.
Searching Google again for the original dataset even-
tually identified a link that may have led to the data,
but the link was broken as of 23 May 2016. The two
datasets containing most records in OBIS were also
investigated but after spending 30 minutes on each,
trying to locate the original data, the search was
stopped and deemed unsuccessful. Contact details (e-
mail) were given for the data providers but at least
one had retired, illustrating the ephemeralness of this
approach to data traceability. Metadata documentation
was better on the GBIF site but again the links to the
data providers only accessed institutional top pages
and the original data could not be located.

Systematics

Being unable to locate the sources of the original data,
we conducted a systematics study to evaluate whether
Aegina citrea is a widespread species, as suggested by
biogeographic databases, or whether the name poten-
tially harbours multiple cryptic species. An extensive lit-
erature search was carried out, as well as a re-
examination of collected specimens and images avail-
able on the World Wide Web. In addition to evaluating
the morphology of specimens, a molecular phyloge-
netic framework served as a guide to delineating new
taxa, as detailed below.

Molecular phylogenetics

While we were unable to obtain every genetic marker for
every specimen (Table SI), the topologies for individual
18S, 16S and COIl phylogenies were largely congruent
with each other (Figures S1-S3, supplementary material;
note that three narcomedusans fall within Trachymedu-
sae in our 16S analysis, albeit with very low bootstrap
support). In addition, the individual gene phylogenies
are also congruent with the combined 18S + 16S + COI
dataset ML analysis (Figure 2), which provides the broad-
est taxon sampling. While some nodes receive relatively
low bootstrap support, the phylogenetic framework
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Species 18S 16S COI Collection Code Date Depth (m) Lat Long Locality
Aegina citrea 1 - - KY040292 YKO07-06_1070428a April 28,2007 997-1100 35°03.04'N 139°20.88'E  Sagami Bay, Japan
Aegina citrea 2 - - KY040291 KTI11-3_StP-IKMT-2 March 9, 2011 0-809 35°00.00'N 139°20.00'E  Sagami Bay, Japan
Aegina citrea 3 - - KY040286 1060323b-5 March 23, 2006 750-950 35°00.00N  139°20.00'E Sagami Bay, Japan
Aegina citrea 4 - - KY040294 6K548SS4b June 10, 2000 1524 38°32.60'N 144°29.20'E  off Sanriku, Japan
Aegina citrea 5 KY007603 - KY040285 1060325d-0 March 25, 2006 0-1282 34°59.24'N 140°16.06'E  off Kamogawa, Japan
Aeginona brunnea KY007602 - - 20100627-1-ORI-4-Ab June 27,2010 0-1760 34°29.39'N 140°01.63'E  south-east of Sagami Bay, Japan
Aeginopsis laurentii 1 - KY007587 - CEN1 September 7, 2009 0-40 70°47. 70N 178°34.10'W central Chukchi Sea
Aeginopsis laurentii 2 - KY048167 KY040289 U2 June 16, 2010 0-50 64°31.90'N 50°46.50'W  Godthabsfjorden, Greenland
Aeginopsis laurentii 3 KY007604 KY007589 KY040288 GF6 June 15, 2010 50-100 64°23.90'N 51°33.60'W  Godthabsfjorden, Greenland
Aeginopsis laurentii 4 - KY038379 - CEN1 September 7, 2009 0-40 70°47.70N  178°34.10'W central Chukchi Sea
Aeginopsis laurentii 5 - KY007588 - GF1-2MN3 June 12, 2010 100-150 64°03.24'N 52°11.71'W  Godthébsfjorden, Greenland
Aeginura grimaldii KY007605 KY007590 KY040290 KT10-24_St3 October 24, 2010 960-1400 27°14.54'N 127°05.40'E  Izena Hole, Japan
Cunina frugifera AF358059 - - - November, 1998 0-1260 33°10.00'N  118°30.00' W Catalina Channel, CA
Narcomedusac Cunina octonaria KY007606 KY007592 - KT07-18_ORI-2-E July 31, 2007 0-420 35°00.00'N 139°20.00'E  Sagami Bay, Japan
Pseudaegina rhodina EU247813 - - RBMOCI-1-N7 April 13,2006 25-50 33°3147N  69°53.46'W  WNW of Bermuda
Sigiweddellia sp. KY007607 KY007593 KY040282 1060320c-1 March 20, 2006 650-700 34°59.43'N 140°15.54'E  off Kamogawa, Japan
Solmissus albescens KY007608 KY007594 - AGC0506 October 27, 2009 0-500 43°36.00N 7°10.56'E  Bay of Angels, Cote d'Azur, France
Solmissus incisa 1 - KY007595 KY040283 stUM24_IYGPT200 February 7, 2008 0-170 66°20.09'S 140°40.44'E  off Dumont d’Urville Station, East Antarctica
Solmissus incisa 2 KY007609 KY007596 KY040287 HDS519SS4 March 1, 2006 484 35°00.26'N  139°21.40'E  Sagami Bay, Japan
Solmissus marshalli AY 920790 EU294001 KY040281 - November, 1998 0-1260 33°10'N 118°30'W  Catalina Channel, CA
Solmundaegina nematophora 1 AF358058 EU293997 - - September, 1997 0-685 33°37'N 118°21'W  off San Pedro CA
Solmundaegina nematophora 2 - KY007597 - D791ss5 August 10, 2015 825 36°31.89'N  122°30.46'W Monterey Bay
Solmundaegina nematophora 3 - KY114146 - 136b June, 1998 0-1 48°32.77N  123°00.77'W  Friday Harbor
Solmundella bitentaculata 1 - KY007598 - StUM12_WP2 February 10, 2008 0-150 66°34.02'S 140°00.21'E  off Dumont d’Urville Station, East Antarctica
Solmundella bitentaculata 2 EU247812 EU293998 KY040296 2001.05.03.1 May 3, 2001 0-75 43°41.16'N 7°19.02'E  Villefranche-sur-Mer, Ligurian Sea, Mediterranean
Tetraplatia chuni 1 - EU294000 - 1060319b-6 March 19, 2006 700-750 35°00.60'N 139°19.80'E  Sagami Bay, Japan
Tetraplatia chuni 2 - KY007599 KY040284 1060322b-3 March 22, 2006 850-900 34°57.40'N 140°13.50'E  off Kamogawa, Japan
Tetraplatia volitans DQ002501 EU293999 - Ventana040402-329739 April 2, 2004 215 36°31.89'N 122°30.46'W Monterey Bay Canyon
Aglantha digitale EU247821 KY007600 KY040280 USNMI1073329 June, 2004 0-1 48°32.77N 123°00.77'W  Friday Harbor
Aglaura hemistoma 1 EU247818 KY007601 KY040295 2001.05.03.b May 3, 2001 0-75 43°41.16'N 7°19.02'E  Villefranche-sur-Mer, Ligurian Sea, Mediterranean
Aglaura hemistoma 2 EU247820 EU293984 - 06Jap2301 August 7, 2006 0-2 33°41.633' N 135°20.275'E Seto Lab beach, Shirahama, Wayakama, Japan
Botrynema brucei EU247822 EU293982 - 1060319b-4 March 19, 2006 800-850 35°00.60'N 139°19.80'E  Sagami Bay, Japan
Trachymedusae Crossota rufobrunnea 1 EU247823 EU293987 - AGC1061 September, 1997 0-685 33°37'N 118°21'W  off San Pedro CA
Crossota rufobrunnea 2 EU247824 EU293986 - 1060319b-4 March 19, 2006 800-850 35°00.60'N 139°19.80'E  Sagami Bay, Japan
Haliscera conica EU247825 EU293981 - AGC1057 September, 1997 0-685 33°37'N 118°21'W  off San Pedro CA
Pantachogon haeckeli EU247817 EU293990 - 1060319b-6 March 19, 2006 700-750 35°00.60N  139°19.80'E Sagami Bay, Japan
Rhopalonema velatum EU247819 EU293992 KY040297 V{r05.6 April 4, 2005 0-70 43°41.16'N 7°19.02'E  Villefranche-sur-Mer, Ligurian Sea, Mediterranean




Pseudaegina rhodina | Pseudaeginidae

77
54 Cunina octonaria o
, . Cuninidae
Cunina frugifera
76 Sigiweddellia s
—— 75 9 p- ..
Aeginidae
Aeginura grimaldii
89 4H Solmissus incisa 2
100 J 1 soimissus albescens | Cuninidae
I Solmissus marshalli
i 641 Aeginona brunnea L.
Aeginidae
Aegina citrea 5
54 .
" Tetraplatia volitans | Tetraplatidae
47 Solmundella bitentaculata 2
41
75 | e A€GiNOPSIs laurentii 3 Solmundaeginidae
76 Solmundaegina nematophora 1
94 Botrynema brucei
, ~ |Halicreatidae
Haliscera conica

100 | Crossota rufobrunnea 1

L I Crossota rufobrunnea 2
80 Aglantha digitale
92
2| Aglaura hemistoma * Rhopalonematidae
100 Aglaura hemistoma ¢
72 p= Rhopalonema velatum
_L Pantachogon haeckeli
0.008

Phylogenetic hypothesis (ML topology based on nuclear 18S ribosomal DNA data) for Narcomedusae focusing on samples
previously assumed to be “Aegina citrea”. showing new taxa described as part of this study. Bootstrap support indices shown at nodes.
Superscript numerals denote individuals listed in Table S1.



Solmissus incisa 1

Solmissus marshalli

2

98

100 e Solmissus incisa

Solmissus albescens

Cuninidae

Cunina octonaria | Cuninidae

100

— Aglaura hemistoma 2

Solmundaegina nematophora 1
100
86 Solmundaegina nematophora 2
Solmundaegina nematophora 3
Aeginopis laurentii 2
£ Aeginopsis laurentii 4 o
Solmundaeginidae
Aeginopsis laurentii 3
100
82 Aeginopsis laurentii 1
86 Aeginopsis laurentii 5
; 1
100 Solmundella bitentaculata
Solmundella bitentaculta 2
. .1
100 Tetraplatia chuni
100 Tetraplatia chuni 2 | Tetraplatidae
Tetraplatia volitans
Aeginura grimaldii
99 ..
Aeginidae
Sigiweddellia sp.
63
1
58 100 r Crossota rufobrunnea
| Crossota rufobrunnea 2
84
Rhopalonema velatum
82 o1 Pantachogon haekeli
59
100
100 Botrynema brucei
Halicreatidae
Haliscera conica
0.2

—— Aglantha digitale

Aglaura hemistoma

1

Rhopalonematidae

Phylogenetic hypothesis (ML topology based on mitochondrial 16S ribosomal DNA data) for Narcomedusae focusing on samples previously assumed to be “Aegina citrea”,
showing new taxa described as part of this study. Bootstrap support indices shown at nodes. Superscript numerals denote individuals listed in Table S1.



Sigiweddellia sp.

Aeginidae

Aeginura grimaldii

100

98

86

—— Solmissus incisa 1

Aegina citrea 1
Aegina citrea >
Aegina citrea 4

Aegina citrea 3

L Aegina citrea 2

100

Solmissus marshalli

Aeginidae

Solmissus incisa 2| Cuninidae

Tetraplatia chuni 2 | Tetraplatidae

100

[ Aeginopsis laurentii 3

Aglantha digitale

97
80
99
100
84
80
99
0.08

Rhopalonema velatum

l Aeginopsis laurentii 2

Aglaura hemistona

Rhopalonematidae

Solmundella bitentaculata

Solmundaeginidae

Phylogenetic hypothesis (ML topology based on mitochondrial COI DNA data) for Narcomedusae focusing on
samples previously assumed to be “Aegina citrea’, showing new taxa described as part of this study.
Bootstrap support indices shown at nodes. Superscript numerals denote individuals listed in Table S1.



Aegina citrea Eschscholtz, 1829

Aegina citrea Eschscholtz 1829: 113-115, Taf. 11, figure 4a—c.

Aegina citrea. — Bigelow 1909: plate 1, figure 5; plate 14, figure 5.

Aegina citrea. — Ranson 1936: plate II, figure 22.

Aegina citrea. — Russell 1953: plate XX VIII, figure 1.

Aegina citrea? — Vanucci 1957: 81-82.

Aegina citrea. — Segura-Puertes 1984: plate 13, figure 1.
Aegina citrea? — Bleeker & van der Spoel 1988: 245, figure 43.
Aegina citrea. — Bleeker & van der Spoel 1988: 245, figure 44.
Aegina citrea. — Pages et al. 1992: 37, figure 42.

?Aegina citrea. — Toyokawa et al. 1998: 67, figure 4B.

Aegina citrea. — Lindsay & Hunt 2005: table 3.

Aegina citrea. — Gasca et al. 2007: figure 3A.

Aegina sp. — Kitamura 1997: 17-18, figure 9.

Aegina citrea. — Kitamura et al. 2012: 299, figure 24.12.
Aegina citrea. — Kawabata et al. 2013: 489, figure 1b.

Aegina citrea. — Minemizu et al. 2015: 148.

Not Aegina citrea. — Maas 1905: plate XI, figure 72.

Not Aegina citrea. — Arai & Voss 1980: 139, figure 71.

Not Aegina citrea. — Mills & Miller 1984: figure 1.

Not Aegina citrea. — van der Spoel & Bleeker 1988: 179-180, figure 34. (=P. pentanema?)

Not Aegina citrea. — Kitamura 1997: 18. (=P. pentanema)

Not Aegina citrea. — Collins 2002: 420, table 1, figures 1-3. (GenBank AF358058: 18S)

Not Aegina citrea. — Waggoner & Collins 2004: 56, table 2, figure 2. (GenBank AF358058: 18S)
Not Aegina citrea. — Park 2006: 174-176, figure 6. (=P. pentanema)

Not Aegina citrea. — Collins et al. 2006a: 114, figures 2—4, 6, appendix 1. (GenBank AF358058:

18S, AY920789: 28S)

Not Aegina citrea. — Collins et al. 2006b: figure 2. (GenBank AF358058: 18S, AY920789: 28S)
Not Aegina citrea. — Suzuki et al. 2006: 347, figure 3. (GenBank AF358058: 18S)

Not Aegina citrea. — Gasca et al. 2007: figure 2.

Not Aegina citrea. — Cartwright et al. 2008: 1665, table 1, figures 1, 2. (GenBank AF358058:

18S, AY920789: 28S, EU293997: 165S)

Not Aegina citrea. — Collins et al. 2008: 1676, table 1, figures 4-8. (GenBank AF358058: 188,

AY920789: 28S, EU293997: 16S)



Not Aegina citrea. — Leclére et al. 2009: 16, figures 1-3, appendix 1. (GenBank AF358058: 188,
AY920789: 28S)

Aegina rosea Eschscholtz, 1829

Aegina rosea Eschscholtz 1829: 115, Taf. 10, figure 3a—b.

Aegina rosea. — Minemizu et al. 2015: 148.

Not Aegina rosea. — Uchida 1928: 91-92, figure 8. (=P. pentanema)

Not Aegina rosea. — Naumov 1960: 569-570, figure 462, plate XXX 8.

Not Aegina rosea. — Collins et al. 2008: 1674, figure 1K; 1676, table 1. (=P. rhodina)
Not Aegina rosea. — Miyake & Lindsay 2013: 101. (=P. rhodina)

Aeginona brunnea (Vanhoffen, 1908)

Aegina brunnea Vanhoffen, 1908

Solmundaegina nematophora sp. nov.

Aegina citrea. — Mackie & Mackie 1963: 79.

Aegina citrea? — Singla 1975: 397401, figures 5-8.

Aegina citrea. — Arai & Voss 1980: 139, figure 71.

Aegina citrea. — Mills & Miller 1984: 218, figure 1.

Aegina citrea. — Carré et al. 1989: 728-729, plate III figures 14—19.

Aegina citrea. — Collins 2002: 420, table 1, figures 1-3. (GenBank AF358058: 18S)

Aegina citrea. — Waggoner & Collins 2004: 56, table 2, figure 2. (GenBank AF358058: 18S)

Aegina citrea. — Collins et al. 2006a: 114, figures 2-4, 6, appendix 1. (GenBank AF358058: 18S,
AY920789: 28S)

Aegina citrea. — Collins et al. 2006b: figure 2. (GenBank AF358058: 18S, AY920789: 28S)

Aegina citrea. — Suzuki et al. 2006: 347, figure 3. (GenBank AF358058: 18S)

Aegina citrea. — Gasca et al. 2007: figure 2.

Aegina citrea. — Cartwright et al. 2008: 1665, table 1, figures 1, 2. (GenBank AF358058: 18S,
AY920789: 28S, EU293997: 16S)



Aegina citrea. — Collins et al. 2008: 1676, table 1, figures 4-8. (GenBank AF358058: 188,
AY920789: 28S, EU293997: 16S)

Aegina citrea. — Leclere et al. 2009: 16, figures 1-3, appendix 1. (GenBank AF358058: 188,
AY920789: 28S)

Aegina aff. citrea. — Luo et al. 2014: 134—135, figure 3o.

Aegina sp. — Minemizu et al. 2015: 149.
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