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Abstract

With discovery and examination of type specimensin the Natural History Museum, London, UK, we reassign Sephanoscyph-
istoma simplex (Kirkpatrick, 1890) to the genus Nausithoe Kolliker, 1853, as Nausithoe simplex, comb. nov., and designate a
lectotype for the species. Use of morphometric measurements is considered important in coronate systematics, but key features
a so include the unique whorl of internal cusps and the shape of these cusps. All previous records of N. simplex must be re-eval-
uated, taking into consideration the morphology of these internal cusps.
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I ntroduction

The order Coronatae Vanhoffen, 1892 is considered the basal group of the class Scyphozoa Goette, 1887 based on
both older (Thiel 1966; Uchida 1969; Werner 1973) and more recent studies (Marques & Collins 2004; Collins et
al. 2006; Bayhaet al. 2010). About 60 species are currently known in the group (Morandini & Jarmsin prep.). Sev-
eral authors (Werner 1973; Jarms 1990; Silveira & Morandini 1997) have stated that life cycle studies are essential
in resolving systematics of the order, especially in metagenetic species. As aconsequence, the study of metagenesis
and its variations are decisive for establishing evolutionary traits among coronates (Jarms 2010).

Coronate polyps are characteristic animals having a striking feature, namely a peridermal tube surrounding
their soft tissues (Werner 1970) that distinguishes them from other scyphozoan polyps (subclass Discomedusae
Haeckel, 1880) (Chapman 1966). They are nevertheless often overlooked or mistaken for polychaete tubes in the
sorting of benthos samples. While present in collections from many expeditions, they are seldom identified as cor-
onate polyps even though they are amongst the most abundant taxa in certain habitats (Galil & Zibrowius 1998).

Current knowledge of the periderm tube in coronates has been reviewed in a series of papers (see mainly Jarms
1990, 1991, 1997), and summarized in a more recent one (Morandini & Jarms 2005). Based on available dataiit is
sometimes impossible to assign specimens to family or genus (Morandini & Jarms 2005). To dea with the situa-
tion, Jarms (1990, 1991) followed provisions of the International Code of Zoological Nomenclature and introduced
the collective group name Sephanoscyphistoma for these taxa. According to the code, collective groups are treated
as genus-group names, albeit with special provisions (see “collective group”, ICZN 1999: 105). Included in Steph-
anoscyphistoma Jarms, 1990 are polyps of poorly described species, or those that cannot be assigned with confi-
dence to a medusa genus.

Morandini & Jarms (2005) retained four species of coronates in this group: Sephanoscyphistoma allmani
(Kirkpatrick, 1890), S. bianconis (Thiel, 1936), S. corniformis (Komai, 1936), and S. simplex (Kirkpatrick, 1890).
Due to superficia descriptions and absence of type material, it has not been possible to assign them to any known
medusa genus, thereby creating instability in taxonomy of the group.
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Of these four species, Sephanoscyphistoma simplex is the most inadequately described. The original account
islimited to afew comments regarding structure of the tube (solitary) in comparison with that of S. allmani (colo-
nial) (Kirkpatrick 1890: 14). Although Kramp (1951, 1959) provided a thorough description of S. simplex based on
several specimens, we believe from measurement data and from current knowledge of the number and arrangement
of cusps that he may have been dealing with several species.

In this communication we provide a description of Sephanoscyphistoma simplex (Kirkpatrick, 1890) based on
discovery of Kirkpatrick”s specimens. The species can now be properly assigned within the current classification of
the group.

Material and methods

Dataincluded herein are based on examinations of preserved specimens of stephanoscyphistomae from collections
at the Natural History Museum (NHM), London (UK). Measurements and scanning electron microscopy (SEM)
preparations undertaken as part of the study followed procedures described by Jarms (1991) and Jarms et al.
(20024, b). The type series contains four solitary periderm tubes. From these, one was designated as a lectotype
(NHM 1878.3.26.114), and another one was cut and examined by SEM (NHM 1878.3.26.11d). One of the speci-
mens (NHM 1878.3.26.11c) unfortunately comprises only the basal disc and a small piece of the tube, and has not
been used for measurements.

Results

Phylum Cnidaria Verrill, 1865

Subphylum Tesserazoa Salvini-Plawen, 1978 (M edusozoa Peter sen, 1979)
Class Scyphozoa Goette, 1887

Subclass Coronamedusae Calder, 2009

Order Coronatae Vanhoffen, 1892

Family Nausithoidae Haeckel, 1880

Genus Nausithoe K élliker, 1853

Nausithoe simplex (Kirkpatrick, 1890), comb. nov.
(Figs 1-4)

Sephanoscyphus simplex Kirkpatrick 1890: 14 (description), PI. I11, fig. 2 (tube), fig. 2a (cusps) [the species was attributed to
G.J. Allman, but no published description or manuscript is available].

Tubularia cornucopia: Broch 1916: 29 [not Tubularia cornucopia (Bonnevie, 1898)] [specimens not seen).

Sephanoscyphistoma simplex: Jarms 1990: 11 [mention as a collective group].

History.—As mentioned by Kirkpatrick (1890: 14, footnote), his “bottle” of specimens was labelled with a species
name (Sephanoscyphus simplex) that he attributed to G.J. Allman. Kirkpatrick noted, however, that he “...had not
seen a published description of that species’. While studying the cnidarian collection at the NHM we found a small
vial (NHM 1878.3.26.11) containing four stephanoscyphistomae. The vial was promptly recognized as taxonomi-
cally important because data on the label could be linked to the above account of Kirkpatrick. Based on that evi-
dence, but given our inability to distinguish which of the syntypes was the specimen figured by Kirkpatrick (1890,
PI. 111 figs 2, 2a) (Fig. 1), we selected one of the better specimens from the series and designated it as the lectotype
(ICZN 1999, Article 74).

Material examined.—Syntypes (NHM 1878.3.26.11) collected in the North Atlantic (south of Greenland,
56°11'N, 37°41' W) by H.M.S. Valorous, probably in 1875, depth 1450 fathoms (~2650 m).

Description of lectotype—NHM 1878.3.26.11a (Fig. 2). Solitary polyp (4.18 mm long), with light-brown peri-
derm tube, small basal disc for attachment (0.46 mm diameter) and Formquotient 0.138. D/L,,,, 0.16, and at the
aperture 0,58 (Table 1). Tube surface with a pattern of transverse rings (4-5 rings/0.4 mm) with longitudinal stria-
tions, characteristic of Nausithoidae. The tube has only one whorl of internal cusps, arranged as two larger and two
smaller perradial cusps. The internal cusps are rectangular.
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Description of species—Solitary polyps (4.18-4.56 mm long, n = 3), with light-brown periderm tube, small
basal disc for attachment (0.4-0.46 mm diameter, n = 2) and Formquotient at 2 mm height (D/L,,,.) 0.16-0.2 (n =
3), and at aperture 0.138-0.150 (n = 3) (see Table 1). Tube surface with pattern of transverse rings (4-5 rings/0.4
mm), with longitudinal striations, characteristic of Nausithoidae (Fig. 3). All tubes observed (n = 3) with a unique
whorl of 4 internal cusps (two larger and two smaller perradial ones formed in the same horizontal plane). SEM
preparations of the internal whorl of cusps show that the two larger cusps are rectangular in shape and with a
smooth surface (Fig. 4). The outline of the internal cusps is higher than broad. All the measurements of the tubes
are shownin Table 1.

TABLE 1. Measurements of specimens of Nausithoe simplex (Kirkpatrick, 1890), comb. nov. (NHM 1878.3.26.114a, b, d).
Symbols: - = no measurement; Dbd = diameter of the basal disc (in mm); Db = diameter just above the basal disc (in mm); Do
= diameter of the distal aperture (in mm); Ltot = total length (in mm); D/L,,,, = diameter at 2 mm divided by 2; Nwt = total
number of whorls of cusps; cusps/whorl = number of cusps per whorl; A-Formquotient = actual ratio between the diameter of
the distal aperture (Do) and the total length (Ltot); E-Formquotient = expected ratio between the diameter of the distal aperture
(Do) and length equal to 5 mm.

Specimen Ltot Dbd Db Do DiL,,, A-Formquotient E-Formquotient Nwt cusps'whorl
NHM 1878.3.26.11a (Lectotype) 4.18 0.46 0.12 058 0.16 0.138 0.116 1 4
NHM 1878.3.26.11b 44 04 018 07 02 0.159 0.140 1 4
NHM 1878.3.26.11d (SEM) 456 - 01 064 02 0.140 0.128 1 4

Type locality—North Atlantic (south of Greenland, 56°11’ N, 37°41’' W), depth 1450 fathoms (~2650 m).

Comments.—M easurements of specimens NHM 1878.3.26.11a, b and d are presented in Table 1. Formquo-
tient is the relation between total length and diameter of the aperture (cf. Jarms 1990). The data presented in Table
1 as A-Formquotient represent the actual relation. If we assume that the total length (Ltot) was almost equal to 5
mm, then the expected Formquotient would be slightly different, i.e., E-Formqguotient in Table 1 (note that this
valueis an extrapolation of the actual opening diameter of the tube divided by 5 mm).

References to the species.—Below we present a chronological list of papers that report occurrences of Sepha-
noscyphistoma simplex (as Sephanoscyphus simplex). Figure numbers given here refer to those of the cited papers.

— Kirkpatrick (1890: 14) provided a footnote mentioning that ‘the specific name simplex is on the bottle con-
taining the specimen’. In Plate 111 thereis only asmall figure of the polyp attached to the substrate (his Fig. 2) and
one with details of the tube with the outer structure, but the drawings of two of the four cusps are only schematic
(his Fig. 2a). Recorded from the North Atlantic (56°11'N, 37°41'W).

Unfortunately, accounts in all of the following references do not include mention of the number of internal
cusps (except Kramp 1959), and we were not able to locate relevant specimens. Thus, these records of Nausithoe
simplex, comb. nov., must be considered questionable.

—Leloup (1937: 60-61) considered S. simplex to be a synonym of Nausithoe punctata K élliker, 1853 (=Seph-
anoscyphus mirabilis).

— Kramp (1951) described polyps from the north coast of Brazil (02°26'N, 39°26' W) and from two stations
between the West Indies and the Bermudas (24°12'N, 63°23'W and 28°25'N, 61°05'W), but Figs 4 and 5 in his
work provide no information about structure of the cusps.

— Kramp (1959) provided rather good information about the tube structures of specimens that he attributed
wrongly to Sephanoscyphus simplex in Figs 1-3. Nevertheless, his Figs 2a and 2b resemble the cusp structures of
known species of Atorella. That his specimens of Sephanoscyphus simplex can be referred to Atorella is supported
by Fig. 6, plate 1. That illustration shows internal cusps attached to the tube wall with horizontal oval outlines,
characteristic of Atorellidae. Parts of his material were ascribed by Morandini & Jarms (2005) to Nausithoe striata
(Vanhoffen, 1910) and Atorella sibogae (Leloup, 1937). The numerous stations where these specimens were col-
lected are shown on the map in Fig. 9.

—Wolff (1961 139) provided no figure, but reported the occurrence of a single polyp growing over the bivalve
Limopsisin the East Pacific, collected by the Galathea Expedition (Station 716, at 3570 m).

— Brahm & Mohr (1962) provided no figure. The collection sites are in the Beaufort and Chukchi seas, Arctic
Ocean: 71°45'N, 144°55'W (1540 m) and 74°54' N, 165°48'W (471 m).

—Brahm & Geiger (1966) aso provided no figure. Their material was collected at 15 stations from 110 to 1440
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m in the Arctic Ocean, and from the Peru and Chile trench to the Antarctic Ocean (957-6006 m) (Map, Fig. 1).

— Gili (1986, unpublished thesis) described specimens identified as Sephanoscyphus simplex from the Spanish
coast (Medas and Cadagués islands), collected at shallow depths (520 m). The author described the presence of 8
cusps per whorl.

— Petersen (1990: 177) and later Schuchert (2001: 42, 2010: 375) stated that the athecate hydrozoan Tubularia
cornucopia Bonnevie, 1898, after Broch (1916: 29), was actually Sephanoscyphus simplex.

— Altuna Prados (1994a: 4546, unpublished thesis) superficially described as Sephanoscyphus simplex mate-
rial from the Basgue coast (Bay of Biscay), at depths between 60—1000 m. The species was not illustrated, and
internal cusps of the tubes were not inspected. The records were also cited as S simplex in a species list published
by Altuna Prados (1994b: 43, 54). Some of these polyps were later described as a new species, Nausithoe sorbei,
by Jarms, Tiemann & Altuna Prados (2003).

—Burch & Burch (1995) reported specimens from Hawaii.

Date :27 Oct 2004
LEO 1525

FIGURE 1-4. Nausithoe simplex (Kirkpatrick, 1890), comb. nov. 1. Origina figures published in 1890; showing habit of
polyp and detail of tube; adapted from the original. 2. Lectotype (NHM 1878.3.26.11a) on the left and specimen numbered
NHM 1878.3.26.11c on the right (note that this specimen is only a basal part of the tube). Scale bar = 2 mm. 3. Scanning elec-
tronic microscopy of tube surface (NHM 1878.3.26.11d). Scale bar = 100 um. 4. Scanning electronic microscopy of internal
whorl of cusps (NHM 1878.3.26.11d). Scale bar = 100 um.

Discussion

Four coronate scyphopolyp species (Sephanoscyphistoma allmani, S. bianconis, S. corniformis and S. simplex)
remain of uncertain taxonomic status because they were described based solely on the periderm tube (Morandini &
Jarms 2005). Of these species, S. allmani is colonial while the other three are solitary.

Little can currently be said about the status of Sephanoscyphus bianconis. It was described by Thiel (1936:
389-390) in an inadequate account of a solitary polyp provided by Lo Bianco (1903; 269). We were unable to
locate the type and are uncertain whether it exists. Most accounts in the literature of solitary species of the collec-
tive group refer to the other two species, Sephanoscyphistoma simplex and S. corniformis.
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Kramp (1959) distinguished S. simplex from S. corniformis based mainly on depth distributions, with S. sim-
plex being a deep-water form and S. corniformis a shallower water species. However, in describing specimens of S,
corniformis, Kramp (1959: 183) gave hints on what is now referred to as the Formquotient (sensu Jarms 1990;
1991) (illustrated in his Table 1), indicating that the S. corniformis form is generally more slender than that of S
simplex. Kramp also used shape of the internal cusps to distinguish the two, with cusps of S. corniformis being
“...elongated in the longitudinal direction of the tube and have a narrow, slit-shaped base”; and S. simplex having
cuspswith “...broad or fairly broad base and they are broader in transversal than in the longitudinal direction”.

Werner (1973) concluded that Sephanoscyphistoma simplex and S. corniformis were not valid. He suggested
that they should be considered species groups or names of convenience because a great number of species resemble
these general types.

Following discovery of the type series of Sephanoscyphistoma simplex, and examination of their periderm
tubes as suggested by Morandini & Jarms (2005), we consider the taxon to be a valid species of Nausithoe and
remove it herein from the collective group Stephanoscyphistoma. The binomen for the species thus becomes Naus-
ithoe simplex (Kirkpatrick, 1890), comb. nov. It appears to be arare species because all coronate polyps collected
recently from Greenland and the Arctic Ocean have been identified as Nausithoe werneri Jarms, 1990 (Morandini
& Jarms 2010).

Kirkpatrick (1890: 14) did not provide a detailed description of Sephanoscyphistoma simplex, and his figures
could represent any solitary coronate. However, his account of the cruise, and its collection location and year, are
sufficient to link the container and original specimens with his remarks about it. While extremely brief, his account
of the shape of the tube suggests that the species belongs to Nausithoe. Our observation of the type series (from the
NHM) and examination of the outer structure of the tubes confirms this supposition. All three of the complete tubes
bear but a single whorl of internal cusps (see comment below), a feature observed only in Linuche unguiculata
(Swartz, 1788), Nausithoe eumedusoides (Werner, 1974) and N. sorbei. However, Nausithoe simplex, comb. nov.,
has only four cusps in the whorl, a trait observed only in N. striata and in a certain region of the tube of N. thieli
Jarms, 1990 (Jarms 1990; Morandini & Jarms 2005). It isimportant to note that although the origina sketch (here
Fig. 1) showed two whorls of cusps, all examined specimens (n=3) had only one whorl. We conclude that the orig-
inal author may have misinterpreted some debris inside the tube as cusps, or introduced an error in drawing the
specimen.

TABLE 2. Measurements comparing different species of the genus Nausithoe Kélliker, 1853 having known solitary polyp
stages (N. aurea, N. eumedusoides, N. globifera, N. hagenbecki, N. maculata, N. marginata, N. planulophora, Nausithoe sim-
plex, comb. nov., N. sorbei, N. striata, N. thieli, N. werneri). Symbols: D/L,,,, = diameter at 5 mm divided by 5; cusps/whorl =
number of cusps per whorl; Formquotient = ratio between the diameter of the distal aperture (Do) and the total length (Ltot).
Datafrom Morandini & Jarms (2005).

Species D/Lg,, Formquotient cusps/whorl Occurrence

Nausithoe aurea 0.07-0.14 0.07-0.21 16 Brazil

Nausithoe eumedusoi des 0.132-0.164 0.13-0.2 1 Mediterranean caves

Nausithoe globifera 0.128 0.134 8 N Atlantic (Morocco)
Nausithoe hagenbecki 0.192 0.08 16 ?

Nausithoe maculata 0.112-0.148 0.05-1.01 16 Caribbean

Nausithoe marginata 0.08-0.112 0.063-0.111 8 Mediterranean

Nausithoe planulophora (mean =0.132) 0.05-0.12 8, 16 Mediterranean caves
Nausithoe simplex 0.138-0.159 4 North Atlantic (S of Greenland)
Nausithoe sorbei 0.11-0.21 0.009-0.257 1 Bay of Biscay, Azores
Nausithoe striata 0.128 0.114 4 Antarctic Ocean

Nausithoe thieli 0.056-0.072 0.032-0.074 2,4,8 Red Sea

Nausithoe werneri 0.096-0.144 0.069-0.113 8 N Atlantic (Morocco), Greenland

(Arctic Ocean)

Comparisons of tube measurements and cusps/whorl of the 12 solitary species of the genus Nausithoe are pre-
sented in Table 2. Although the specimens observed did not reach the minimum length value (5 mm) frequently
used for comparison, the values are close. The measurements recorded are close to N. globifera Broch, 1914, N.
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planulophora (Werner, 1971), and N. striata, but agree only with N. striata in the number of cusps (see Tables 1
and 2, Formquotient and cusps/whorl). If we assume that the total length (Ltot) is almost equal to 5 mm, then the
expected Formquotient would be slightly different. Thus, we hypothesize that the observed Formquotient of the
specimens would not vary much more (E-Formquotient). Based on the previous assumption we can state that, in
comparison with other species, the observed values (Formquotient) of the specimens are in the range of only N.
aurea Silveira& Morandini, 1997, N. sorbei, and N. eumedusoides, and outside the other species. Nausithoe aurea,
N. eumedusoides, and N. sorbei have respectively 16, 1, and 1 cusps/whorl. Carefully analyzing Table 2 (Formquo-
tient, either actual or expected), the observed polyps of N. simplex, comb. nov., resemble those of N. striata but dif-
fer from that speciesin having one instead of five whorls of internal cusps.

Although Kramp (1959: 177; 1962: 3) mentioned a strobilating polyp with medusoid stages resembling ephy-
rae of Nausithoe, this was not the chief character that drove our taxonomic determination (see above). Other
authors have also hypothesized about medusoid stages released by polyps of S. simplex (e.g., Kramp 1951: 126;
1968: 81, probably Periphylla), but no clear relation can be established, especially since we maintain that all mate-
rial studied by Kramp should be re-evaluated. Notably, the life cycle of Periphylla periphylla (Péron & Lesueur,
1810), as described by Jarms et al. (1999), is holopelagic and does not possess a polypoid stage.

Additional studies of materia in Japanese collections are warranted to locate type material of Sephanoscyphis-
toma corniformis. If no available specimens exist, new collections should be made in the type locality or itsvicinity
to properly re-describe the species and bring stability to the group. Polyps identified as S. corniformis were found
by Silveira & Morandini (1996) along the southeastern coast of Brazil. Later, different species with solitary polyps
was described from the same area (Silveira & Morandini 1997; Jarms et al. 2002b). Thus, more than one species
may be represented in material identified as S. corniformis.

A thorough effort is needed to identify the hundreds of specimens of solitary coronates examined since the
1950s (e.g. Kramp 1959; Moore 1961; Burch & Burch 1995), and to examine the abundance of material in museum
collections. Identifications should rely on recent advances in systematics of the group based on polypoid stages
(see Jarms 1997; Morandini & Jarms 2005, 2010). Such work would advance the taxonomy and systematics of cor-
onates, and result in better knowledge of the distribution of the valid species.
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