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The European athecate hydroids and their medusae (Hydrozoa,
Cnidaria): Capitata Part 2. - This study concludes the series of reviews on
European athecate hydroids and anthomedusae, providing updated classi-
fications, descriptions, and illustrations of all species. The present work
mainly treats the remaining capitate families, but taxonomic comments and

updates on some filiferan taxa are also given.

The genus name Russellia Kramp, 1957 is preoccupied and the new name
Heterotentacula n. gen. and the family level name Heterotentaculidae n.
fam. are proposed to replace them. Janiopsis Bouillon, 1980 is also a pre-
occupied genus name. No replacement name is necessary as Janiopsis is
regarded as congeneric with Merga Hartlaub, 1914. The frequently used
genus name Heterotiara Maas, 1905 is invalid and must be replaced by

Protiaropsis Stechow, 1919.

Tubularia ralphi Bale, 1884, Tubularia gracilis von Lendenfeld, 1885,
Tubularia australis Stechow, 1924, and Tubularia warreni Ewer, 1953 are
all recognized as new synonyms of Ectopleura crocea (L. Agassiz, 1862).
Mediterranean records of Ectopleura minerva Mayer, 1900 are here attri-
buted to E. wrighti and E. minerva does not likely occur in European waters.
A reexamination of the type material of Corymorpha appelloefi Bonnevie,
1901 made it clear that it must be regarded as synonym of Corymorpha
nutans M. Sars, 1835. Meiorhopalon arenicolum Salvin-Plawen, 1987 is
recognized as a new synonym of Euphysa aurata Forbes, 1848. Exa-
mination of the type material of Coryne filiformis (Rees, 1936) showed that
it is inseparable from Coryne pintneri Schneider, 1898. C. filiformis must
thus be regarded as a new synonym of C. pintneri. Eugotoea petalina
Margulis, 1989 is likewise a new synonym of Rhabdoon singulare

Keferstein & Ehlers, 1861.
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INTRODUCTION

This publication concludes the series of systematic reviews and revisions of the
European athecate hydroids and anthomedusae (Schuchert, 2001b; 2004; 2006; 2007
2008a; 2008b; 2009). The report treats the remaining families of the suborder Capitata,
but some supplementary information relating to members of the Filifera and omitted in

the previous studies is provided below.
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Hydromedusae and hydroids assigned to the suborder Capitata are distinguished
by their cnidome that always includes stenotele capsules (Bouillon et al., 2006). Major
revisions of the group have been undertaken by Rees (1957) and Petersen (1990).
Recent molecular evidence indicates that Capitata is not a clade and comprises two
unrelated groups (Collins er al., 2005; Daly et al., 2007; Cartwright et al., 2008;
Nawrocki et al., 2010). Likewise, the sister taxon of the Capitata, Filifera, as well as
the more inclusive taxon Anthoathecata, appear also to be polyphyletic. Although the
available results are not yet comprehensive enough to allow constructing a complete,
robust and coherent classification, it is already clear that in near future profound
changes of the hydrozoan classification will take place. For the Capitata sensu Bouillon
et al. (2006), there is already enough evidence available that this taxon must be split
into two groups, namely Capitata sensu stricto and Aplanulata (Collins et al., 2005;
Nawrocki et al., 2010). Both will likely obtain the status of an order. However, in order
to continue with the same classification system as used in the previous studies of this
series, the suborder Capitata sensu Petersen (1990) is here used again. Nevertheless,
the families are here separated into the two clades of the coming new system.

The taxon Filifera will likewise be abandoned and split into several groups
(Cartwright et al., 2008), but the currently available data are still incomplete a revised
classification is premature. Some remarks relating to filiferan species treated in
previous papers have become necessary.

One new filiferan family has recently been created and was not listed or treated
in the previous publications, namely the Tubiclavoididae Moura, Cunha & Schuchert,
2007. The family comprises one species, Tubiclavoides striatum Moura, Cunha &
Schuchert, 2007 occurring in deep waters of the Gulf of Cadiz.

Dr Theo Engeser (Berlin) kindly brought to my attention that some names used
in previous publications of this series are actually invalid homonyms and need to be
replaced.

Heterotiara Maas, 1905 is an invalid homonym of Heterotiara Pomel, 1883
[Echinodermata, fossil]. This has already been recognized by Stechow (1919: 150)
who proposed the replacement name Protiaropsis Stechow, 1919. The only species of
this genus, treated in Schuchert (2009), must thus correctly be named Protiaropsis ano-
nyma (Maas, 1905).

Russellia Kramp, 1957 is preoccupied by Russellia Vargas, 1943 [Insecta,
Diptera] and Russellia Muesebeck, 1950 [Hymenoptera]. The family name Russellidae
Kramp, 1957 thus also becomes invalid (see Schuchert, 2009). As a replacement names
I propose the genus name Heterotentacula n. gen. and the family level name
Heterotentaculidae n. fam. The type species for Heterotentacula is Russellia mirabilis
Kramp, 1957, to be used in the combination Heterotentacula mirabilis (Kramp, 1957)
n. comb. The name Heterotentacula is an allusion to the two different tentacle types
that characterize the medusa.

Janiopsis Bouillon, 1980 is preoccupied by Janiopsis Rovereto, 1899 [Gastro-
poda, Buccinidae; fossils]. In my opinion, Janiopsis Bouillon, 1980 is congeneric with
Merga Hartlaub, 1914 and there is thus no need to introduce a replacement name.
Janiopsis Bouillon comprised only one species, which must be used in the combination
Merga costata (Bouillon, 1980) n. comb. if Janiopsis and Merga are regarded as
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synonyms. The diagnosis as given in Schuchert (2007) already fits the new scope of
the genus Merga.

MATERIAL AND METHODS

See also the previous papers in this series (Schuchert 2001b through 2009). For
a general introduction to the Hydrozoa see Bouillon et al. (2004, 2006).

The arrangement of the families and species follows no phylogenetic order; it
merely reflects a grouping according to superficial similarity, allowing an easier
comparison. Normally, the taxa are presented in the same order as they sort in the iden-
tification keys.

Where possible, species descriptions were supplemented by sequence informa-
tion from part of the 16S mitochondrial rRNA gene (COI of hydrozoans is often not
easily amplifiable using standard primers; unpublished observations). DNA sequence
data used for taxonomic barcoding approaches (e. g. Hebert et al., 2003; Packer et al.,
2009) can be a very useful tool for identifying species, provided a large enough data-
base of sequences obtained from reliably identified and described specimens is avai-
lable. The methods to obtain DNA sequences are described in Schuchert (2005a, 2007).
All sequences have been submitted to the EMBL database (accession numbers
FN687530-FN687562, FN687910). Some additional sequences available from the
EMBL/GEnBank database were also used for comparisons. Their accession numbers
are given in the figures (1, 73). For sequence comparisons and phylogenetic analyses,
the sequences were aligned using ClustaW (Larkin et al., 2007) using default para-
meters and then trimmed to shortest sequence. To assess the intra- and interspecific
genetic variability within the genus Zanclea, a pairwise distance matrix with simple %
sequence differences was used. The genetic diversity of species of the Tubulariidae and
Corymorphidae, viz. the suitability for using 16S data for species identifications, was
assessed by a phylogram resulting from a Maximum Likelhood analysis using the soft-
ware PhyML (Guindon & Gascuel, 2003). The HKY model was used as base substi-
tution model, base frequencies, transition/transversion ratio, substitution rates, and the
proportion of invariant sites were estimated by the application PhyML. Other substi-
tution models, e. g. GTR, resulted in trees that were topologically almost identical (not
shown).

ABBREVIATIONS

BELUM Ulster Museum, Belfast, Northern Ireland

BMNH The Natural History Museum, London, England

ERMS European Register of Marine Species (Costello ef al., 2001)
GNM  Gothenburg Natural History Museum, Sweden

MNHN Musée National d'Histoire Naturelle, Paris, France

NHMW Naturhistorisches Museum Wien, Austria

r ratio of nematocyst length and width

ZMUB Zoological Museum, University of Bergen, Norway

ZMUC Zoological Museum Copenhagen, Denmark

ZSM Zoologische Staatssammlung Miinchen, Germany
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TAXONOMIC PART
CLADE APLANULATA

FaMILY TUBULARIIDAE FLEMING, 1828

Tubulariadae Fleming, 1828. [corrected to Tubulariidae by Hincks, 1868]
Tubularidae Allman, 1872. [incorrect spelling]

Hybocodonidae Allman, 1872.

Hybdocoridae Pennington, 1885. [incorrect spelling]

Hypocodonidae Gronberg, 1898: 73. [incorrect spelling]

DiagnNosis: Hydroid solitary or colonial; composed of terminal hydranth on
hydrocaulus. Caulus divided into upper neck region covered by filmy perisarc and
lower stem covered by thicker perisarc, lower part of stem either short and thick with
terminal tuber-like processes, or long and cylindrical, or cone-shaped with basal disc,
or ending in stolons. Hydranth broadly vasiform, tentacles in two sets, oral ones fili-
form or pseudofiliform in one to several close-set whorls, sometimes capitate or
moniliform (especially transiently in juveniles); aboral tentacles long, in one whorl,
pseudofiliform or filiform, sitting on a more or less developed parenchymatic cushion
of gastrodermal tissue; gonophores develop above aboral tentacles, free medusae or
fixed sporosacs; embryonic development without planula, resulting directly in a
hydranth-like actinula.

Medusae with or without exumbrellar nematocyst tracks, bell margin oblique or
straight, four radial canals; mouth usually circular; gonads covering manubrium
entirely; one to four marginal tentacles; with or without asexual medusae budding from
marginal bulbs; ocelli absent.

REMARKS: For the taxonomic history of this family see Calder (1988); for its ge-
nera see Petersen (1990) or Bouillon ef al. (2006). New genera have been proposed by
Marques & Migotto (2001) and Watson (2008), but the current system is not satisfac-
tory and the generic separation appears artificial and overly split.

The Tubulariidae and Corymorphidae share many features and have often been
united in one family (e. g. Russell, 1953; Kramp, 1961). Most modern authors followed
Kramp (1949) in keeping them separate, but the limits are still not entirely resolved
(Kramp, 1949, 1961; Rees, 1957; Brinckmann-Voss, 1970; Millard, 1975; Calder,
1988; Petersen, 1990; Bouillon et al., 2006).

SEQUENCE DATA: Partial 16S DNA sequences were obtained for a number of
specimens of Tubulariidae and Corymorphidae examined for this study. The 16S
sequence evolves rather rapidly and it is therefore mostly not suitable for revealing
phylogenetic relationships above the species or genus level. The primary goal therefore
was to see if they could be useful for species identification, e. g. for damaged spe-
cimens or juvenile individuals which lack diagnostic features. Most species are repre-
sented by only a few samples, and the study must thus be seen as a pilot experiment
for a more in-depth population genetic analysis. No extensive sequence comparisons
were therefore made. Instead, the sequence diversity was assessed graphically through
a phylogenetic tree (Fig. 1). Intraspecific and interspecific sequence divergences can
be roughly evaluated by comparing the sums of the horizontal branch lengths within a
species and between species (Fig. 1: grey boxes = within species). For a good mole-
cular barcode sequence, pairwise intraspecific differences must be significantly lower
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AY512520 Candelabrum cocksii
_I— EU305482 Ralpharia gorgoniae
EU305489 Zyzzyzus warreni Brazil
FN687534 Tubularia indivisa Norway
= FN687532 Tubularia indivisa Plymouth
FN687531 Tubularia indivisa Dunstaffnage
FN687533 Tubularia indivisa Cullercoats
: FN687544 Hybocodon prolifer Scotland
FN687545 Hybacodon chilensis
100{ Tubularia indivisa Roscoff sample 2
FN687530 Tubularia indivisa Roscoff
FN687910 Corymorpha intermedia New Zealand
92| ool Euphysa tentaculata with one tentacle
FN687554 Euphysa tentaculata Norway
FNB87552 Euphysa aurata Scotland
74 FN687553 Euphysa aurata polyp Norway

75

Euphysa aurata medusa Norway
100] FN687551 Corymorpha groenlandica Shetland
FN687550 Corymorpha groenlandica Faroes
100| Ectopleura wrighti Atlantic MHNGINVES54078
FN687541 Ectopleura wrighti Mallorca
FN687549 Corymorpha glacialis Faroes
o EU448098 Corymorpha pendula Gulf of Maine
| i FN687547 Corymorpha nutans England
FN687548 Corymorpha nutans Ligurian Sea
FN687546 Corymorpha nutans Norway
EU448099 Corymorpha bigelowi Japan
— FNE87536 Ectopleura larynx Norway
— FN687539 Ectopleura larynx Ligurian Sea
281 AY787877 Ectopleura larynx Brittany
FN687535 Ectopleura larynx England
a9 FN687538 Ectopleura larynx Southern France
FNE687537 Ectopleura larynx Norway
EU305474 Ectopleura dumortierii Brazil
msams Ectopleura dumortierii England
0.1 FNB687542 Ectopleura dumortierii Normandy
- 100 | FN687540 Ectopleura crocea South Africa
Ectopleura crocea USA MHNGINVE64208

FiG. 1

Phylogenetic tree as graphic representation of 16S DNA sequences divergences of samples of
Tubulariidae and Corymorphiidae examined in this study (490 bp sequence, maximum likeli-
hood tree with % bootstrap support for each node, only values >70% given HKY model, see
section Material and methods). The names of the terminal taxa are composed of the sequence
accession number (some duplicate sequences lack this number), the name, and an indication of
the locality or voucher number. Clades comprising identical species are framed. For more details
see text.
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than interspecific differences. Where several samples per species were available, the
obtained tree shows a good coherence of the morphology-based identifications. Only
Tubularia indivisa is split into two unrelated clades. This could mean that we are either
dealing with two cryptic species, or there coexist highly divergent haplotype lineages
in this species. Several similar species pairs (E. crocea and E. larynx, C. groenlandica
and C. glacialis, E. aurata and E. tentaculata) are well-separated into distinct clades.
Molecular discrimination of species using 16S sequences as barcoding data is thus a
promising tool for the examined taxa.

KEY TO THE GENERA OF TUBULARIIDAE OF THE ERMS ZONE

la stem hollow, without central parenchyme and peripheral canals, with
longitudinal ridges projecting into lumen . . ........... ... ... ... .. .... 2

1b stem centre filled with parenchymatic tissue (vacuolated cells), in
periphery longitudinal canals ... ...... ... ... ... ... ... .. .. . ... 3

2a oral tentacles in one whorl; stem with 2-5 longitudinal ridges projecting
into lumen (may be fused in centre by thin connection); with radially
symmetric sporosacs or medusa bearing 2- 4 tentacles .. ........ Ectopleura
2b oral tentacles in two whorls; stem with up to 14 longitudinal ridges
projecting into lumen; producing bilaterally symmetric medusae with

tentacles confined to one larger marginalbulb . . .......... .. .. Hybocodon
3a one longitudinal peripheral canal larger than the others ........... Tubularia
3b all longitudinal peripheral canals more or less equal in size ... ........... 4
4a hydrocaulus curved and much widening distally, longitudinal peripheral

canals oval, short neck region . .. ............ .. .. .. .. .. ... Bouillonia

4b hydrocaulus widening towards base, longitudinal peripheral canals more
or less round, long cylindrical neck region, basal end with rootlets and
swollen storage tubers . .. ... . Zyzzyzus

Genus Tubularia Linnaeus, 1758
Tubularia Linnaeus, 1758; type species Tubularia indivisa Linnaeus, 1758 (after Millard, 1975).
Diagnosis: Hydroid solitary, but gregarious settling may feign coloniality.
Hydrocaulus long, tubular, widening from base to upper end, central lumen of stem
coenosarc filled with parenchymatic cells, eight or more longitudinal peripheral canals,
one wider than the others, canals in upper part of stem only as ridges; stem ending in
stolon or lobed basal disc. Filmy perisarc enveloping neck region secreted from groove
between hydranth base and neck. Hydranth vasiform, with two or more whorls of oral
filiform and one whorl of filiform aboral tentacles; bases of aboral tentacles continued
as ridges over hydranth base. Blastostyle above aboral tentacles, with unbranched main
trunk, with or without thin side branches; gonophores reduced to sessile sporosacs,
sometimes with radial canals and ring canal, with or without distal processes; radial
canals when present of unequal length, circular canal and opening displaced to one
side, thus rendering gonophore bilaterally symmetric.
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KEY TO SPECIES OF TUBULARIA OF THE ERMS ZONE:
la boreal to Arctic species, female sporosacs with no or only one process

..................................................... T. indivisa
1b large, cold water species, female sporosacs with more than one process . . . . . 2
2a female sporosacs with 3-7 meridional crests . .. ................ T. regalis

2b individuals hermaphroditic, female sporosacs with 3 lateral bumps in lower half
............................................... T. asymmetrica

Tubularia indivisa Linnaeus, 1758 Fig.2

Corallina tubularia Ellis, 1755: 31, pl. 16 Fig. c. [non-binomial work]

Tubularia indivisa Linnaeus, 1758: 803. — Ellis & Solander, 1786: 31. — Johnston, 1847: 48, pl.
3 figs 1-2. — Hincks, 1868: 115, pl. 20. — Allman, 1871-1872: 205, 400, fig. 44, pl. 20 &
23.— Swenander, 1904: 10, pl. figs 6-7. — Jdderholm, 1909: 42 pl. 2 figs 4-5. — Borowski,
1910: 230, pl. 19 figl, 4. — Broch, 1911: 12, fig. 9, pl.1 fig 1. — Broch, 1915: 8 pl. 2 figs
11-15, pl. 3 figs 13-15. — Broch, 1916: 24, fig. D, pl. 1 fig. 4. — Weill, 1934: 366, fig.
212.—Fraser, 1937: 52, pl. 10 fig. 43. — Fraser, 1944: 98, pl. 17 fig. 91. — Vervoort, 1946:
99, figs 391, 40. — Naumov, 1969: 237, fig. 108. — Brinckmann-Voss, 1970: 32. —
Hughes, 1983: 468, fig. 1A-B. — Petersen, 1990: 196. — Schuchert, 2001a: 44, fig. 31A.
— Bouillon ez al., 2004: 109, fig. 57C-F.

Tubularia calamaris Pallas, 1766: 81. — Allman, 1872: 403, synonym.

? Tubularia divisa Osborn, 1893: 96.

? Tubularia couthouyi L. Agassiz, 1862: 266, pl. 23a figs 8-9, pl 24, pl 26 figs 1-6. — Allman,
1872: 403. — Petersen, 1990: 196, synonym.

Tubularia simplex Alder, 1862: 232, pl. 8 figs 3-4. — Hincks, 1868: 121, pl. 22 fig. 1. — Naumov,
1969: 237, fig. 107. — Petersen, 1990: 196, synonym.

? Tubularia insignis Allman, 1872: 405.

Tubularia obliqua Bonnevie, 1898: 474. — Swenander, 1904: 10, synonym.

? Tubularia indivisa var. antarctica Hartlaub, 1905: 537, fig. R.

Tubularia indivisa var. littoralis Borowski, 1910: 230, figs 1-2, pl. 19 fig. 2.

Tubularia indivisa var. solitaria Borowski, 1910: 230, pl. 19 fig. 3.

Tubularia ceratogyne Pérez, 1920: 27, figs 1-4. — Pérez, 1925: 185. — Weill, 1934: 363, figs 16,
43a-b, 101, 210. — Hughes, 1983: 476, synonym of 7. indivisa. — Petersen, 1990: 197,
valid.

MUSEUM MATERIAL EXAMINED: MHNG INVE 34774; North Sea, Germany, Norderney,
coll. 04.06.1904; leg & det. A. Fenchel; several short stems, fertile. — MHNG INVE 54661;
Belgium, 51.3955°N 02.4965°E; collected 03.05.2005; 30 m depth, on wreck; material from
study of Zintzen er al. (2008); numerous fertile stems. — BMNH 1962.10.7.48; Norway,
Rognesund; depth 25 m; collected 09.04.1962; fertile. — BMNH 1941.3.20.449; Great Britain,
Plymouth; collected 1898; fertile females; collection E. T. Browne. — BMNH 1965.1.14.104
+105+112; Sweden, Kosterfjord; depth 80-120 m; collected 28.09.1964; stems only. - BMNH
1960.2.6 .4; Great Britain, Isle of Man; collected 14.04.1894; fertile; collection E.T. Browne. —
BMNH 1964.6.4.1; England, Kent, Whitstable Spring, the Street; depth 0 m; collected spring
1962; fertile female; very long stems (15 cm) and large hydranth, female sporosacs without
crests. — BMNH, no registration number; Belgium, Ostende; several fertile hydroids. - BELUM
Md300; Northern Ireland, Strangford Lough, S of Carrstown Point; depth 27 m; collected
26.06.1976; infertile. — BELUM Md454; Ireland, Saltee Islands, Wexford, Coningbeg Rock;
depth 30 m; collected 26.05.1982. — ZMUC, no registration number; Norway, Trondheimsfjord;
depth 300 m; collected 22.09.1934; fertile; det. Kramp. — ZMUC, no registration number;
Canada, Nova Scotia, Digby Cove, Sandy Cove South Side; depth 0 m; collected 22.07.1970;
fertile, leg. & det. K. W. Petersen. — ZMUC, no registration number; Denmark, Herthas Flak;
depth 20 m; collected 18.09.1968; fertile. — ZMUC, no registration number; as Tubularia cera-
togyne; England, Harwich; collected 1977 by R. Hughes, fertile polyps. — ZMUC, no registration
number; as Tubularia ceratogyne; France, Roscoff; 15.05.1965; fertile; leg. Bouillon; male and
female polyps.
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FiG. 2

Tubularia indivisa Linnaeus, 1758. (A) Part of colony, about 80% life size. (B) Hydranth with
sporosacs, scale bar 2 mm. (C) Female blastostyle, after preserved material from Ostende, scale
bar 0.5 mm. (D) Male blastostyle, after preserved material from Ostende, scale bar 0.5 mm. (E)
Female sporosac with developing actinulae inside, radial canals are reduced, scale bar 0.5 mm.
(F) Male sporosac, same scale as F. (G) Female sporosac with visible radial- and ring canal, scale
bar 0.5 mm. (H) Female sporosac with tentacle-like process (ceratogyne form), same scale as F.
(I) Schematic cross-section of stem showing peripheral canals and centre filled with parenchy-
matic cells, scale bar 0.5 mm. (J) Stenoteles of different size, scale bar 10 ym. (K) Desmoneme.
(L) Microbasic euryteles from same polyp. (M) Anisotrichous anizorhiza. (N) Anisotrichous
anizorhiza from a different population.

A, modified after Jiderholm (1909), B-F after preserved material from Ostende, G after material
from Greenland, H after preserved material from Roscoff, J-M after living material from
Plymouth; N after preserved material from Roscoff.
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LIVING MATERIAL EXAMINED: MHNG INVE 60972; Atlantic; France, Roscoff, Trou aux
singes, on stones; depth 70 m; collected 02-06.05.2008 by dredging; infertile; 16S of two colo-
nies gave identical sequences FN687530. — Scotland, Firth of Lorn, Dunstaffnage Bay; depth O
m; 03.05.2004; with developing sporosacs; no material deposited; 16S FN687531. — England,
Plymouth; depth 25 m; collected 26.06.2007; infertile; no material deposited; two specimens
gave identical 16S sequences FN687532 — England, Cullercoats, near Dove Marine laboratory;
collected March 2009; with developing sporosacs; no material deposited; 16S FN687533. —
Norway, Raunefjord, Vatlestraumen; depth 32-42 m; 16.09.2008; with developing sporosacs; no
material deposited; 16S FN687534.

DiacgNosis: Tubulariidae with perisarc originating at junction of polyp head and
its neck; oral tentacles in several close-set whorls and their number at least 1.5 times
higher than number of aboral tentacles, stems usually in characteristic clusters with
entwined and adnate basal parts, stems 1-15 cm, hydranth diameter 3-9 mm. Female
sporosac with or without one tentacle-like process, in younger stages with four radial
canals of unequal length.

DEscripTION: Hydroid solitary (not colonial), usually growing in characteristic
clusters comprising several to many individuals with twisted, entwined and often
adnate basal parts of stems, stems attached to substratum by unbranched, creeping
stolons. Hydroid sometimes also occurs singly.

Stem lengths of fertile hydranths very variable, depending on age and environ-
ment. Stem perisarc firm, regular annulations or nodes rare or absent, but perisarc tube
in lower part often irregular and gnarled. Coenosarc of stem in centre filled with loose
parenchymatic cells, 9-12 peripheral canals, one of them usually distinctly larger. The
canals give the stems a longitudinal striation pattern.

Neck region with inflated, filmy perisarc originating at junction of hydranth and
caulus (thus without collar on neck part), neck region about as large as hydranth.

Hydranth flask-shaped, with one aboral whorl of 20-36 fairly long aboral
tentacles and 40-60 short oral tentacles in up to five closely set whorls, oral tentacles
continued on hydranth body as longitudinal ridges. Proximal region of aboral tentacles
laterally flattened, cross-section oval.

Gonophores borne on 8-12 long, unbranched blastostyles originating distal to
aboral tentacles. Each blastostyle with up to 30 gonophores of variable size and stages,
mature ones up to 10, gonophores with a short pedicel, arranged irregularly around and
along the whole length of the blastostyle.

Gonophores remain fixed as sporosacs. Female sporosacs ovate to globular,
with rounded distal end, spadix shifted to one side. During development usually with
four radial canals of unequal length and a circular canal, circular canal opening shifted
to side, thus rendering symmetry bilateral. Lateral shift of opening rather variable, the
opening can thus be terminal, subterminal or lateral. Radial canals in later development
canals usually absent or reduced, shortest one remains more frequently. Even when
present, radial canals often difficult to see as very flat and lumen closed, especially so
in preserved material. A red pigment can render canals more visible in living material.

Female sporosacs in some populations and under certain conditions developing
a tentacle-like process near distal end of shortest radial canal (ceratogyne form), size
of process and fraction of sporosacs bearing a process variable, may reach 100%. Eggs
develop into actinulae in situ, 1-2 per sporosac. Actinulae resemble small polyp heads,
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with long, filiform aboral tentacles at time of liberation, oral tentacles as small bumps
around mouth, just beginning to develop. A few tentacles of actinula often protrude
from opening of the sporosac. Actinulae settle preferably on stems of other 7. indivisa
polyps, hence philopatric.

Male sporosacs oval to globular, smaller than female ones, at no stage with
radial canals or ring canal, no tentacle-like process.

Nematocysts: stenoteles of several size classes; desmonemes, discharged with
three coils; microbasic euryteles, discharged shaft about 0.7 times the capsule length;
heterotrichous anisorhizas.

Colours: polyp colour pale pink to red, spadices of sporosacs likewise, some-
times also radial canals red; gametes white; stem perisarc in order animals yellow.

DIMENSIONS: Stem heights usually around 5-15 cm, but heights of up to 20 cm
have been reported. Stem can also be very short (1 cm) in animals from shallow waters.
Diameter of hydranth body at site where aboral tentacles insert 3-9 mm (for mature
polyps). Stem diameter up to 2.5 mm, more usually 0.8-1.5 mm. Aboral tentacles
contractile, in preserved animals longer than hydranth diameter, living much longer.
Female sporosacs 1.6 mm long, male ones 1.2 mm. Nematocysts (from several pre-
served animals): stenoteles (5.5-17)x(4-14)um; desmonemes (6-7)x(4-5)um; micro-
basic euryteles (9.5-13)x(4-4.5)um; heterotrichous anisorhizas (10-14)x(4-4.6)um
r=1.9-2.6. The anisorhiza capsules show considerable variation in size and especially
in the length/width ratio between individual polyps (Fig. 2M-N).

OTHER DATA: Allman (1871/72) described the morphology and the development
in great detail. The development of the gonophores, especially of the radial canals and
the tentacle-like process, was examined by Broch (1915). Benoit (1914) and Pérez
(1913) examined the oogenesis, van de Vyver (1968) the early development, Billard
(1905) the regeneration. Weill (1934) gave a detailed account of the nematocysts (for
T. indivisa and T. ceratogyne).

BioLOGY: Occurs occasionally at the low-water level in rock-pools or under-
neath floating pontoons, otherwise more frequently in 10 to 100 m depth, rarely also
deeper. Fey (1970) studied the species in the Glenan Archipelago south of Brittany. She
found it frequently at exposed sites in depths of 2-30 m, with a maximum between
3-12 m.

Tubularia indivisa is a characteristic species of current-swept bedrock and
boulder bottoms, and it may also attach to other substrata such as laminarian holdfasts,
wood, wrecks, etc. The stems are a substrate for a number of other hydroids and other
sessile invertebrates. Tubularia indivisa tolerates reduced salinities down to 18 ppt
(Schonborn et al., 1993).

The main reproductive period in the British Isles is February to October
(Allman, 1871/1872; Hamond, 1957; Russell, 1957). The animals usually overwinter
as stolons, in deeper waters they may persist over the whole year (Christiansen, 1972).
Fertile animals were observed from mid-December to the beginning of May.

Hughes (1983) made a detailed study of the ecology and life history of 7. indi-
visa. The actinula attaches itself soon after its release, develops a hydrocaulus, and
finally stolons grow from near the base. Tubularia indivisa is able to produce offspring
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throughout the year, but recruitment is highest in spring and with a smaller peak during
summer. Tubularia indivisa suffers greatly from predation by the nudibranch
Dendronotus frondosus, leaving only the stems. The life span of an individual 7. indi-
visa is about one year. There is no evidence that the frequently-observed autotomy of
the hydranth is an integral part of the life cycle of T. indivisa.

Further details of its biology are given in Orlov (1996) and Zintzen et al.
(2008).

DISTRIBUTION: A circumboreal to polar species, widely distributed in the
northern parts of the Atlantic (Jiderholm, 1909; Broch, 1916; Fraser, 1944; Naumov,
1969; Christiansen, 1972; Schuchert, 2001a). Common in the British Isles, along the
coasts of Norway, and the North Sea. Also present in the Baltic Sea (Schénborn et al.,
1993). South of Brittany its gets rarer, but it has been reported from the Atlantic coast
of the Iberian Pensinsula (Medel & Lopez-Gonzilez, 1996), the southernmost records
are the Azores (Cornelius, 1992), Morocco (Patriti, 1970), and Ghana (Buchanan,
1957). Also present in the North Pacific Ocean and in the Arctic Sea north of Russia
(Fraser, 1937; Naumov, 1969; Petersen, 1990). Type locality: NE Atlantic (Linnaeus,
1758).

The Mediterranean records (Bouillon et al., 2004) are based on Motz-
Kossowska (1905) and Stechow (1923b) and need reconfirmation as they are likely
wrong. Stechow (1923b) stated that the male sporosacs of his 7. indivisa had a ring
canal, which is atypical for this species.

SYNONYMY: Tubularia calamaris Pallas, 1766 is evidently a synonym of 7. indi-
visa, an opinion already expressed by Allman (1872).

Tubularia simplex Alder, 1862 from Cullercoats (England) was based on a soli-
tary animal. Petersen (1990) regarded it as conspecific with 7. indivisa and I concur.
Hincks (1868) and Naumov (1969) kept it distinct.

Tubularia insignis Allman, 1872 (type locality: Dieppe, English Channel) is a
very large, solitary form (18 cm in height, 200 oral tentacles, 30 aboral tentacles). This
is somewhat beyond the usual range of 7. indivisa, but T. insignis is here nevertheless
regarded as a likely conspecific with T. indivisa. It would also fit T. regalis, but this
species has never been found so far south.

The status of Tubularia couthouyi L. Agassiz, 1862 is not entirely clear. Some
of its unique features given in the original description of Agassiz (1862) are its
hydranth size (diameter of tentacles crown 3.8 cm), and its occurrence in brackish
water in groups of a few, tangled individuals. These characteristics do not separate it
reliably from 7. indivisa, but Fraser gives as distinctive trait the presence of regular
nodes along the stem. Petersen (1990) regarded it as conspecific with 7. indivisa. For
biogeographic reasons it could nevertheless be regarded as valid and so I prefer to keep
it as a questionable synonym only.

The identity of Tubularia divisa Osborn, 1893 is not clear, and perhaps the
name is merely a spelling mistake.

Tubularia obliqua Bonnevie, 1898 and Tubularia ceratogyne Pérez, 1920 are
both characterized by the tentacle-like appendix of the female sporosacs. Swenander
(1904) and Broch (1915) indicated that such processes are variably present and that 7.
obliqua must be regarded as a synonym of 7. indivisa. Hughes (1983) found that some
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polyps of T. indivisa had both types of female sporosacs, an observation also made in
the material observed for this study. Moreover, Hughes (1983) observed that the pro-
geny of each type could change to the other form. Tubularia ceratogyne must thus be
regarded as conspecific with 7. indivisa. Petersen (1990) disagrees, forwarding diffe-
rences in the arrangement of the gonophores on the blastostyle. These differences
could not be observed in the material examined for this study and T. ceratogyne is
regarded as conspecific with T. indivisa.

Tubularia indivisa var. littoralis Borowski, 1910 is a shallow water form of 7.
indivisa, while Tubularia indivisa var. solitaria Borowski, 1910 is a solitary form.

Tubularia indivisa var. antarctica Hartlaub, 1905 from South Georgia is for
biogeographic reasons better regarded as a distinct species, thus it should be used as T.
antarctica Hartlaub, 1905. Likewise, the inadequately described Tubularia ornata
Couthouy, 1846 should not be synonymized with T. indivisa as has been suggested by
Bedot (1905).

REMARKS: Tubularia indivisa and T. regalis can co-occur in the Arctic seas.
Tubularia regalis is usually taller and has a larger hydranth than 7. indivisa, but the size
ranges of both overlap largely. For a reliable identification the mature female gono-
phores must be known as Tubularia regalis differs from T. indivisa by having meri-
dional crests on its female sporosacs (see Fig. 3).

Tubularia regalis Boeck, 1860 Fig. 3
Tubularia regalis Boeck, 1860: 114, pl. 3. — Bonnevie, 1899: 28, pl. 1 fig. 5. — Swenander, 1904:
8, figs 4-5.—Broch, 1915: 4, pl. 1 1-6, pl. 2 fig. 7-10. — Broch, 1916: 25, fig. E. — Kramp,

1943: 7. — Calder, 1972: 222, pl. 1 fig. 3. — Petersen, 1990: 201. — Schuchert, 2001a: 45,

fig. 31B.

? Tubularia borealis Clark, 1877: 231. — Calder, 1972: 222, possible synonym.
Tubularia variabilis Bonnevie, 1898: 471, pl. 25 fig 12. — Bonnevie, 1899: 26, pl. 1 fig. 4. —

Swenander, 1904: 8, synonym. — Broch, 1915: 5, synonym.

? Tubularia regalis. — Thomson, 1909: 143.
in part Tubularia indivisa. — Naumov, 1969: 237, fig. 108.

MATERIAL EXAMINED: ZMUC, without registration number; Greenland, Cape Farewell;
250-400 m; collected 17.08.1970; 6 fertile polyps. — ZMUC, without registration number;
Greenland, Kvanefjord, 290-400 m; collected 26.06.1912; det. P. Kramp; several polyps. —
ZMUC, without registration number; Kara Sea; collected 1884; one polyp on bivalve; det.
Bergh; identification is only tentative as juvenile, stem ends in basal plate. - ZMUC, without re-
gistration number; Sea of Japan; fertile; det. Petersen. — ZMUC, without registration number;
between Faroe and Shetland Islands; 920 m; collected before 1890; several fertile polyps; det.
Broch.

DiaGNosis: Like Tubularia indivisa, but female sporosacs with 3-7 meridional
crests, stems taller 10-30 cm and thicker, hydranths larger, individual stems in smaller

groups or single, restricted to cold Arctic waters and usually in deep waters.

DEscripTION: Hydroid solitary (not colonial), usually growing in characteristic
clusters comprising 2-5 individuals with entwined basal parts of stems. Hydroid
sometimes also occurs singly. Stems attached to substratum by unbranched, creeping
stolons or a basal disc.

Stem length of fertile hydranths variable. Stem perisarc firm, regular annu-
lations or nodes rare or absent but perisarc tube in lower part often irregular and
gnarled. Coenosarc of stems with about 12 peripheral canals, one of them usually
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FiG. 3

Tubularia regalis Boeck, 1860; after preserved material from Greenland, two female gono-
phores, size about 1.2 mm.

larger, central region filled with loose parenchymatic cells. The canals give the stems
a longitudinal striation pattern.

Neck region with inflated, filmy perisarc originating at junction of hydranth and
caulus (thus neck without collar), neck region about as large as hydranth.

Hydranth flask-shaped, with one aboral whorl of 35-40 long aboral tentacles
and 35-40 short oral tentacles in up to five closely set whorls, oral tentacles continued
on hydranth body as longitudinal ridges. Proximal region of aboral tentacles laterally
flattened, cross-section oval.

Gonophores borne on 10-20, long, unbranched blastostyles originating above
aboral tentacles, shorter than aboral tentacles. Each blastostyle with up to 30 gono-
phores with a short pedicel, arranged along the whole length of the blastostyle, some-
times with a tendency to be arranged in two opposite rows. Gonophores remain fixed
as sporosacs.

Female sporosacs ovate, with rounded distal end, opening subterminal, thus
rendering symmetry bilateral, opening surrounded by 3-7 radiating crests (Fig. 3),
shape and size variable. During development usually with 3-7 radial canals of unequal
length and a circular canal, canals becoming reduced or invisible in mature stages, also
crests usually reduced in fully mature gonophores. One egg per gonophore developing
into actinula in situ. Male gonophores oval, smaller than female ones, at no stage with
crests, radial canals or ring canal.

Nematocysts and colours unknown.

DIMENSIONS: Stem height of reproductive animals about 15-20, rarely 30 cm,
stem diameter up to 3 mm. Aboral tentacles up to 4 cm long.

OTHER DATA: The development of the gonophores, especially of the radial
canals, was examined by Broch (1915).

BioLoGY: Rare, usually in deeper waters, except perhaps in the high Arctic,
depth range approximately 50-900 m (Bonnevie, 1898; Christiansen, 1972; own data).



350 P. SCHUCHERT

Broch (1915) reported that in the Trondheimsfjord it occurs especially on the bivalve
Lima excavata on naked rocks, while Christiansen (1972) found it mainly on Lophelia
corals.

DISTRIBUTION: Mainly an Arctic species, known from western and eastern
Greenland, Spitsbergen, Norway, The Faroes, eastern Canada, Barents Sea, White Sea,
Kara Sea (Bonnevie, 1898; Kramp, 1914, 1932; Broch, 1916; Christiansen, 1972;
Schuchert, 2001a). Apparently absent from Iceland (Schuchert, 2001a). The southern-
most record seems to be the northern tip of Scotland (Thomson, 1909), but the identity
of the sample is unclear as its gonophores lacked the typical ridges. Otherwise, the
southern limit of this species is the region of the Shetland and Faroes Islands and
southern Norway (Christiansen, 1972). Type locality: Belsund, Spitsbergen.

REMARKS: Tubularia regalis is usually larger than 7. indivisa, normally by about
a factor of two, but their size ranges overlap. So, the only reliable character to distin-
guish both species is the morphology of the female gonophores. Only T. regalis has
radiating crests on its female gonophores, although they are usually reduced in fully
mature gonophores. Both species co-occur in the North Atlantic. Naumov (1969)
regarded Tubularia regalis and T. indivisa as conspecific, but most contemporary
authors considered them as valid (Calder, 1972; Petersen, 1990; Schuchert, 2001a).

Tubularia asymmetrica strongly resembles T. regalis, but has only three protu-
berances in the proximal half of the sporosac and male and female sporosacs occur on
the same blastostyle.

Tubularia asymmetrica Bonnevie, 1898 Fig. 4
Tubularia asymmetrica Bonnevie, 1898: 472, pl. 25 figs 13-19. — Bonnevie, 1899: 25. —

Swenander, 1904: 9.

TYPE MATERIAL EXAMINED: ZMO slides numbers B1354 through 1362, Rodberg,
serial sections of sporosacs on blastostyles, male and female sporosacs present, female
sporosacs of different developmental stages, some with oogonia, some with actinula
larvae.

Diacnosis: Like very large T. indivisa or T. regalis, male and female sporosacs
on same blastostyle, female sporosacs with three lateral protuberances in proximal
half.

DIMENSIONS AND OTHER DATA (Bonnevie, 1898): About 20 aboral tentacles
3-4 cm long, oral tentacles 4-6 mm; stem diameter distal 2 mm tapering towards basal
to 1 mm; 8-16 blastostyles, female sporosacs initially with three radial canals, these
later reduced, three basio-lateral protrusions are homologues of marginal bulbs.

DISTRIBUTION: Known only from type locality, Rgdberg Trondheimsfjord,
Norway (Bonnevie, 1898; Swenander, 1904).

REMARKS: This species has been seen only by Bonnevie (1898) and Swenander
(1904). It has female sporosacs with three lateral tubercles in its lower half (Fig. 4B)
and is otherwise very similar to T. regalis. The only tangible difference to this species
is the occurrence of male and female sporosacs on the same blastostyle. This is not
necessarily a diagnostic character as hermaphroditism is also well known for other
Tubulariidae (see E. crocea and E. larynx) and might have gone unnoticed in the few
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FiG. 4
Tubularia asymmetrica Bonnevie, 1898, modified after Bonnevie (1898). (A) Single polyp
without basal part, scale bar 1 cm. (B) Female sporosac in side-view, note the characteristic three
lateral protuberances, an actinula is visible inside.

specimens of T. regalis found so far. A re-examination of the remaining type material
of T. asymmetrica confirmed the observations of Bonnevie, but did not add new infor-
mation. The female sporosacs (two examined) indeed have three bumps in their lower
half. One of them is larger and at least in younger stages with a transient radial canal
connecting it to the spadix. The protuberances are thus likely vestiges of marginal
bulbs.

The species must be redescribed based on new material.

Genus Ectopleura L. Agassiz, 1862

Vorticlava Alder, 1856a; type species Vorticlava humilis Alder, 1856a by monotypy, synonym of
E. larynx.

Thamnocnidia Agassiz, 1860; no type species designated yet.

Parypha Agassiz, 1860; no type species designated yet.

Ectopleura L. Agassiz, 1862; type species Tubularia dumortierii van Beneden, 1844 by desi-
gnation by Mayer (1910).

Acharadria Wright, 1863a; type species Acharadria larynx Wright, 1863a by monotypy [=
Ectopleura wrighti Petersen, 1979].

Paripha Agassiz, 1865. [incorrect spelling]

Acharadrium Allman, 1872. [incorrect spelling]

Parhypha Delage & Hérouard, 1901. [incorrect spelling]

Acharadia Brinckmann-Voss, 1970. [incorrect spelling]

Parytha Fey, 1970. [incorrect spelling]

Pinauay Marques & Migotto, 2001; type species Tubularia larynx Ellis & Solander, 1786 by
original designation.

DiacNosis: Solitary or colonial Tubulariidae, hydranths vasiform with one
whorl of oral and one whorl of aboral tentacles. Periderm on stem thin, covering pyri-
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form neck region and secreted from circular groove around broadest part of neck,
upper part of neck thus free of perisarc (neck with collar). Hydrocaulus hollow, with
two, rarely up to five, longitudinal gastrodermal ridges, may be fused in centre by thin
lamellae. Stolons creeping, tubular or forming dense net. Gonophores arise on blasto-
styles developing above aboral tentacles, dichotomously branched or not. Gonophores
develop into free medusae, medusoids, or fixed sporosacs.

Medusa where present with evenly rounded umbrella, bell margin not oblique,
exumbrella with eight meridional nematocyst tracks issuing in pairs from tentacle
bulbs. With either two opposite or four perradial tentacles, moniliform or with abaxial
nematocyst clusters. Four radial canals. Manubrium short, at most reaching bell
margin, gonads encircle manubrium. Medusa in some species reduced to radially
symmetrical medusoids or sporosacs with or without symmetrically arranged distal
protuberances.

REMARKS: Marques & Migotto (2001) made a phylogenetic analysis of the
Tubulariidae and found that the genus Ectpleura sensu Petersen is monophyletic, but
composed of two distinct subclades. This made them propose to split the genus into
two separate genera, Ectopleura sensu stricto and Pinauay. I can see no advantage why
the monophyletic genus Ectpleura, which contains only a limited number of species,
should be split up. Because E. larynx was selected as type species for Pinauay, this
introduction would again require unwelcome name changes for rather common species
like E. larynx or E. crocea. Moreover, Pinauay is a junior synonym of Vorticlava Alder,
1856a and potentially also of Thamnocnida Agassiz, 1860, and Parypha Agassiz,
1860. All three names actually have precedence over Ectopleura, but after Allman
(1872) synonymized them they have been seldom used during the last century, while
Ectopleura is a well-established name (ICZN Art. 23.9.1).

For a list of all Ectopleura species see Bouillon et al. (2006).

KEY TO SPECIES OF ECTOPLEURA POLYPS OF THE ERMS ZONE:

la gonophores liberated as medusae with tentacles . .. .................... 3
1b gonophores fixed SPOTOSaCS . . . ..ottt 2
2a female sporosacs usually with four short, tentacle-like processes, only

one egg-like mass or embryo per sporosac, tightly packed . ........ E. larynx
2b female sporosacs with 6-8 crest-like processes around distal opening,

2-4 egg masses or embryos per sporosac, loosely packed .......... E. crocea
3a stem small (I cm), maximally 16 aboral tentacles, with somewhat ca-

pitate oral tentacles, advanced medusa buds with two tentacles . . . . E. wrighti
3b stem > 1 cm, more than 16 aboral tentacles, oral tentacles filiform,

advanced medusa buds with four tentacles . .. .............. E. dumortierii

KEY TO SPECIES OF ECTOPLEURA MEDUSAE OF THE ERMS ZONE:

la manubrium with four perradial, sac-like pouches ... ......... E. sacculifera
1b manubrium without pouches . ....... ... ... .. L L 2
2a with two opposite tentacles . . ......... ... .. L. E. wrighti

2b with four tentacles . . ....... ... ... .. . . .. E. dumortieri
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Ectopleura larynx (Ellis & Solander, 1786) Fig. 5

Tubularia larynx Ellis & Solander, 1786: 31. — Allman, 1872: 406, pl. 21, synonymy. — Nutting,
1901: 338, fig. 17. — Fenchel, 1905: 507, plates 10-12, revision, synonymy. — Broch,
1911: 13, fig. 10, pl. 2 fig. 2. — Broch, 1916: 27, Fig. F. — Vervoort, 1946: 103, figs 39b
& 41. — Ralph, 1953: 68, fig. 12. — Hawes, 1955: 333, figs 1-5. — Naumov, 1969: 239,
fig. 109. — Brinckmann-Voss, 1970: 31. — Miller, 1973: fig. A & E, not B. — Millard,
1975: 35, fig. 15H-J. — Werner, 1984: fig. 106. — Cornelius et al., 1990: 116, fig. 4.5. —
Ostman et al., 1995: 165, figs 1-45.

not Acharadria larynx Wright, 1863: 378, pl. 17 figs 7-8. [ = Ectopleura wrighti Petersen, 1979]

Tubularia muscoides Pallas, 1766: 82. [not Tubularia muscoides Linnaeus, 1761 = Coryne mus-
coides)

Tubularia coronata Abildgaard, 1806: 25, pl. 141. — Hincks, 1868: 119, pl. 21 fig. 2. — Fenchel,
1905: 573, synonym. — Weill, 1934: 365, figs 39a-b, 185a, 211

Tubularia pygmea Lamouroux, 1816: 252. — Fenchel, 1905: 573, synonym.

Eudendrium bryoides Ehrenberg, 1834: 296. — Hincks, 1868: 118, synonym.

Tubularia polyceps Dalyell, 1835: 601. — Fenchel, 1905: 573, synonym.

Tubularia gracilis Harvey, 1836: 54. — Hincks, 1868: 119, synonym.
Vorticlava humilis Alder, 1856a: 353, pl. 12 figs 1-4. — Alder, 1857a: 100, pl. 3 figs 1-4. — Weill,
1934: 370, fig. 219, synonym. — Cornelius & Garfath, 1980: 276, type material.
Thamnocnidia spectabilis L. Agassiz, 1862: 271, pl. 22 figs 1-20. — Fenchel, 1905: 573, syno-
nym.

Thamnocnidia tenella L. Agassiz, 1862: 275, pl. 22 figs 21-30. — Fenchel, 1905: 573, synonym.

? Tubularia simplex Alder, 1862: 232, pl. 8 figs 3-4. — Hincks, 1868: 121, pl. 22 fig.1. — Naumov,
1969: 237, fig. 107. — Cornelius & Garfath, 1980: 275, type material.

Tubularia bellis Allman, 1863: 12. — Hincks, 1868: 122, pl. 21 fig. 3. — Allman, 1872: 409, pl.
22 figs 5-6. — Fenchel, 1905: 573, synonym. — Hawes, 1955: 341, synonym

Tubularia humilis Allman, 1864b: 60. — Hincks, 1868: 3. — Allman, 1872: 411, pl. 22 figs 3-4. —
Fenchel, 1905: 573, synonym. — Hawes, 1955: 341, synonym.

Tubularia attenuata Allman, 1864b: 60. — Hincks, 1868: 122. — Allman, 1872: 410, pl. 22 figs
1-2. — Hawes, 1955: 341, synonym.

Thamnocnidia tubularoides A. Agassiz, 1865: 196. — Fenchel, 1905: 573, synonym.

Tubularia pacifica Allman, 1872: 416, new name for T. tubularoides Agassiz. — Fenchel, 1905:
573, synonym.

Tubularia polycarpa Allman, 1872: 413. — Fenchel, 1905: 573, synonym. — Hawes, 1955: 341,
synonym.

? Tubularia attenoides Coughtrey, 1876: 302.

? Tubularia britannica Pennington, 1885: 75, pl. 3 fig 8.

Parytha larynx. — Fey, 1970: 389. [incorrect spelling]

Ectopleura larynx. — Petersen, 1990: 170. — Schuchert, 1996: 109, fig. 65a-b. — Calder &
Vervoort, 1998: 10, fig. 3. — Bouillon et al., 2004: 105, fig. 56A-B.

in part Ectopleura larynx. — Schuchert, 2001a: 43, fig. 30A-E.

TYPE MATERIAL EXAMINED: ZMUC, syntype material of 7. attenoides Coughtrey, 1876,
New Zealand, Dunedin, Otago Heads, ex. British Museum no. 1886.11.17.2.

OTHER MATERIAL EXAMINED: MHNG INVE 64052; France, Normandie, Luc-sur-Mer;
collected 24.08.1988, fertile females. — MHNG INVE 34657, The Netherlands, the Helder, coll.
1897, fertile males and females. — MHNG INVE 34659, France, Roscoff, tonne du Pot de Fer,
coll 16.05.1910, fertile; on seaweed, stems very short 1 cm, material of Bedot (1911). - MHNG
INVE 29389, France, Brittany, Bay of Morlaix, St. Pol de Léon; ca. 20 m depth; coll. 5 Jun 2000;
on Ciona intestinalis; fertile; 16S sequence AY787877. — MHNG INVE 62576; Norway,
Raunefjord, Vatlestraumen; 60.380°N 05.182°E; depth 30-50 m; collected 18.09.2008; on
Grammaria abietina; fertile male; E. bellis form; 16S FN687536. — MHNG INVE 62575;
Norway, Raunefjord, Flesland, 60.292°N 05.183°E; depth 6-8 m; collected 18.09.2008; on red
algae; incipient sporosacs present; E. bellis form (size 1 cm); 16 S FN687537. — MHNG INVE
34781, as Tubularia bellis, Monaco, coll. February 1902, fertile. - MHNG INVE 34434; France,
Marseille, inlet of ship cooling-system, coll. H. Zibrowius, 07.03.2003. - BMNH 1948.10.1.17;
as T. bellis; Great Britain, Isle of Man; collected 04.04.1894; fertile; coll. E. Browne. — BMNH
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FiG. 5

Ectopleura larynx (Ellis & Solander, 1786); A after Dutch material; B, D & E after living
material from Roscoff; C after MHNG INVE 34659; H-1 from Weill (1934). (A) Silhouette of
part of colony, scale equals 2 cm. (B) Subadult hydranth with beginning gonophore maturation,
scale equals 1 mm. (C) Fully grown blastostyle with male sporosacs, scale bar 0.5 mm. (D-F)
female gonophores, note variability of tentacle-like processes, in F a developing actinula is
present within the sporosac, scale bar 0.2 mm. (G) Newly hatched actinula, scale bar 0.5 mm.
(H) Undischarged spherical basitrichous isorhiza, diameter 10-12 ym. (I) Discharged and
undischarged oval basitrichous isorhizas, about 10x5 ym.
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1948.10.1.16; as T. bellis; Great Britain, Isle of Man, Port Erin; collected 1893; fertile; coll. E.
T. Browne. — MHNG INVE 54563; England; Plymouth, Firestone Bay; depth 20 m; collected
05.05.2007; on T. indivisa; fertile, stem size 2-5 cm; 16S FN687535. - BMNH 1972.11.29.1; as
T. bellis; Ireland, Lough Ine; fertile; badly preserved, det. J. A Kitching, female sporosacs
without 4 processes. — BELUM Md 454; Ireland, Wexford, Saltee Islands, Coningbeg Rock,
52.0678°N 06.6408°W; depth 30 m; collected 26.05.1982; on T. indivisa. — BELUM Md96;
Northern Ireland, Down, Strangford Lough, Ballyhenry Bay, 54.3875°N 05.5617°W; depth 9 m;
collected 27.06.1980; male; includes T. bellis form. — ZMUC, no registration number; Canada,
Nova Scotia, Chester Basin; collected 01.12.1970; fertile. — Mediterranean, Banyuls-sur-Mer,
south of Anse de Troc; depth 2 m; collected 11.05.2002; on barnacles; 7. bellis form; fertile male;
no material preserved; 16S FN687538. — Mediterranean, France, Calanque du Port d'Alon,
43.14475°N 5.707861°E; depth 1 m; collected 22.04.2003; T.. bellis form; on rock; fertile female;
no material preserved; 16S FN687539.

DiaGNosis: Ectopleura with sporosacs lacking radial canals at all stages, female
sporosacs usually bearing four short, tentacle-like processes, only one egg-like mass or

embryo per sporosac.

DEscrIPTION: Colonial tubulariid hydroids, arising from ramified stolons.
Colonies usually large and dense, forming a tangled mat of loose stolons and basal
stem parts; solitary hydranths can occur. Stems not regularly branching, but with
apparent branching by settling of larvae on stems of older polyps, stem diameter equal
throughout or only slightly increasing towards distal, bases of stems not bundled or
entwined as in E. indivisa. Perisarc of stem thin, with some irregular annulations which
may be more or less pronounced, especially short-stemmed forms have regular nodes.
Neck region below hydranth with groove from which a filmy perisarc which is
secreted, this groove at some distance from distal end of neck region, thus forming a
collar. Coenosarc in stem with 2-4 longitudinal ridges projecting into lumen or ridges
fused in centre. Hydranth vasiform with long hypostome, generally slightly more
aboral than oral tentacles, with one oral whorl of 14-28 filiform tentacles adnate to
hypostome, one aboral whorl of about 16-29 long, filiform tentacles, aboral tentacles
laterally compressed. Gonophores born on blastostyles that may be branched or not, if
branched with up to four ends. Blastostyles arising above aboral tentacles, 12-16 per
hydranth (range 5-35), sometimes in two whorls when present in high numbers,
reaching a length like the one of the tentacles, usually shorter, with 10-20 gonophores.

Gonophores remain fixed as sporosacs, oval to spherical, without radial canals,
with red spadix. Mature female gonophores radially symmetric with four tentacle-like
processes around opening at distal end, form of processes very variable, occasionally
reduced or absent. Spadix can protrude out of sporosac opening, opening is terminal.
Aging female hydranths becoming hermaphroditic. Female sporosacs filled with
numerous small cells forming an egg-like mass and leaving no empty space, no distinct
oocytes and no visible pronuclei. Only one embryo develops inside female gonophore,
filling gonophore entirely (Fig. 5F). Actinula larva after hatching with or without four
oral capitate tentacles and about eight aboral tentacles with swollen ends. Male gono-
phores more oval, with a distal thickening of epidermis, no processes.

Colours: spadix and hydranth base reddish.

Nematocysts: three size classes of stenoteles, desmonemes, oval and spherical
microbasic basitrichous isorhizas (Fig SH-I), rare euryteles (for details see Ostman et
al., 1995; note that they call the oval izorhizas "pseudo-mastigophores").
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DIMENSIONS (reproductive animals): Stems 1-17 cm high, length very variable
even within same cluster, diameter of stems about 0.5 mm. Diameter of hydranth at
level of aboral tentacles about up to 2 mm. Contracted aboral tentacles about 2 mm
long. Sporosacs 0.5-0.7 mm. For detailed measurements of the nematocysts see
Ostman et al. (1995) and Weill (1934, as T. coronata).

VARIATION: Fenchel (1905) and Hawes (1955) provide very useful data on the
variability of this species.

OTHER DATA: Fenchel (1905), Pérez (1925), and Hawes (1955) found that aging
female polyps develop male sporosacs. Usually the most distal sporosacs of a blasto-
style produces male gametes, while the others remain female. Hamann (1882, in part
as T. coronata) and Lowe (1925) examined the embryology and histology of the
hydranths.

BioLoGy: Usually found in depths of 1-30 m, but records down to 3000 m are
known (Bonnevie, 1899; Fey, 1970; Christiansen, 1972; Calder & Vervoort, 1998;
Schuchert, 2001a). Ectopleura larynx tolerates reduced salinity at least down to 18 ppt
(Schonborn et al., 1993). In the Atlantic, reproduction usually takes place from May to
October (Pyefinch & Downing, 1949; Hamond, 1957; Christiansen, 1972; own obser-
vations). The generation time is about 24 days (Pyefinch & Downing, 1949). In the
Mediterranean, the reproductive period is from November to May (Motz-Kossowska,
1905; Boero & Fresi, 1986; own observations). The developmental biology has been
investigated by Allman (1871), Lowe (1925), Hawes (1955), and Afzelius (1971).
Aspects of its ecology and behaviour have been investigated by Pyefinch & Downing
(1949), Schmidt (1983), Orlov (1994), and Nellis & Bourget (1996). Gili et al. (1996)
analyzed its feeding behaviour.

DisTrRIBUTION: Circumglobal in temperate and cold waters, but many records are
unreliable as not based on fertile females. May be transported as a fouling organism on
ships. It is common along European costs of the Atlantic from the Arctic to the Iberian
Peninsula, the Baltic Sea, but less frequent in the Mediterranean (e. g. Hincks, 1868;
Bonnevie, 1899; Fenchel, 1905; Motz-Kossowska, 1905; Jaderholm, 1909; Broch,
1916; Robson, 1914; Billard, 1927; Kramp, 1942; Vervoort, 1946; Leloup, 1947,
Hamond, 1957; Teissier, 1965; Rees & Rowe, 1969; Fey, 1970; Patriti, 1970;
Christiansen, 1972; Schonborn et al., 1993; Medel & Ldépez-Gonzilez, 1996;
Schuchert, 2001a). Type locality: British Isles (Ellis, 1755).

REMARKS: The synonymy of this species has been elaborated in detail by
Fenchel (1905). Others, e. g. Péréz (1925), Hawes (1955) and Petersen (1990), also
commented on its synonymy and their view is adopted here. Fenchel (1905) and Hawes
(1955) also included Tubulia bellis Allman, 1863 in the synonmy of E. larynx.
Cornelius er al. (1990), however, regarded it as valid, without giving arguments.
According to Allman (1872), E. bellis differs from E. larynx by its short stems (up to
2.5 cm) and the more pronounced corrugation of the perisarc. Specimens matching
these criteria were also examined during this study (see Material Examined) and it was
also found in assemblages that were otherwise attributable to E. larynx, although the
distinction of the two forms was often arbitrary as they intergrade. The 16S sequences
of the bellis-form and the normal form showed no significant sequence differences. In
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view of the enormous variability of the stem height, I thus concur with Fenchel (1905)
and Hawes (1955) that T. bellis Allman, 1963 is likely only a small form of E. larynx
and that they cannot objectively be separated. Stem lengths in Ectopleura species
depend very much on environmental conditions (Hawes, 1955).

The status of Tubularia simplex Alder, 1862 is likewise unclear (Cornelius &
Garfath, 1980). Vervoort (1946) referred it to E. larynx, but Naumov (1969) kept it
separate, although it is not entirely evident on what he based his distinction. The spe-
cies was based on infertile material and the only useful taxonomic characters are the
oral tentacles disposed in two circlets and the solitary occurrence. These characters are
rather suggestive of Hybocodon prolifer, but a correct identification will presumably
never be possible, as for the many other nominal species listed in the synonymy above.

Tubularia attenoides Coughtrey, 1876 from New Zealand was referred to E.
larynx in one of my earlier publications (Schuchert, 1996). Meanwhile, I was able to
examine type material of this nominal species. This material appears indistinguishable
from E. larynx as described above, with one important exception: the four distal
processes of the female gonophore are not tentacle-like but leaf-like and resemble
those of E. crocea. In younger gonophores they are more nipple-like. Whether this
difference is sufficient to keep E. attenoides distinct from E. larynx cannot be decided
yet. The subtle difference might also be due to geographic variation. The species herein
is therefore considered questionably conspecific with E. larynx.

Allman (1872) states that E. larynx produces an actinula lacking oral tentacles
at the time of liberation. This could not be confirmed in the present material (Fig. 5G)
and also other authors observed actinulae with oral tentacles (Werner, 1984; Petersen,
1990).

Ectopleura larynx and E. crocea have often been confounded. Both species
resemble each other very closely and only the ornaments of female gonophores allow
a secure distinction. It appears also that the number of actinula larvae per gonophore is
characteristic, with E. larynx having only one and E. crocea up to three. In E. larynx,
the actinula completely fills the sporosac, while in E. crocea some empty space may
remain. The hydranths of E. crocea are usually larger than those of E. larynx, but this
is not a reliable diagnostic character to identify infertile material.

Ectopleura crocea (L. Agassiz, 1862) Fig. 6

Parypha crocea L. Agassiz, 1862: 249, pls 23-23a.

Tubularia crocea. — Allman, 1872: 416. — Nutting, 1901: 340, fig. 19. — Torrey, 1902: 43, pl. 3
figs 22-23. — Weill, 1934: 367, fig. 213. — Fraser, 1937: 51, pl. 9 fig 41. — Fraser, 1944:
97, pl. 17 fig. 70. — Rees, 1963: 1223. — Brinckmann-Voss, 1970: 28, figs 30-34. — Miller,
1973: fig. C & F (legend incorrect). — Tardent, 1978: 277, figs 107-108. — Morri, 1981:
56, fig. 17, pl 1 figs 1 & 11, pl. 2 fig. 1. — Morri & Boero, 1986: 28, figs 9-10.

Tubularia mesembryanthemum Allman, 1872: 418, figs 83-84. — Hirohito, 1988: 18, fig. 4, pl. 1
fig. B. — Weill, 1934: 369.

not Tubularia mesembryanthemum. — Franzen & Hiindgen, 1986: 401, figs 1-34. [= E. wrighti]

Tubularia polycarpa Allman, 1972: 413. — Rees, 1963: 1224, synonym.

Tubularia Ralphi Bale, 1884: 42. — Watson, 1980: 60, figs 25-37. — Schuchert, 1996: 109. new
syn.

Tubularia gracilis von Lendenfeld, 1885: 597, pl. 27 figs 51-52. new syn. [not T. gracilis
Harvey, 1836, = E. larynx]

Tubularia australis Stechow, 1924: 57. new syn.
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FiG. 6

Ectopleura crocea (L. Agassiz, 1862), all after preserved material from the Mediterranean. (A)
Colony silhouette, scale bar 2 cm. (B) Hydranth and part of stem, note young settler on stem,
scale bar equals 2 mm. (C) Part of blastostyle with male sporosacs, scale equals 0.2 mm. (D)
Optical section of a younger male sporosac with four shallow bumps encircling opening, note
that these elevations are not always present or visible, same scale as C. (E) Female sporosac
containing an actinula and embryos; note the presence of the characteristic processes encircling
the distal opening, the spadix protrudes from the opening, same scale as C. (F) Schematic cross-
sections of a stem, left in distal region, right in more basal region, scale bar 0.2 mm.
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? Tubularia sagamia Stechow, 1908a: 194. — Stechow, 1909a: 43, pl. 3 fig. 6, pl. 5 fig. 5, pl. 6
figs 22-25.

Tubularia warreni Ewer, 1953: 351, figs 1-4. — Millard, 1975: 35, fig. 15A-G, frontispiece. new
syn.

Ectopleura crocea. — Petersen, 1990: 174, fig. 27. — Schuchert, 1996: 64a-g. — Bouillon ez al.,
2004: 104, fig. 55E-F.

in part Ectopleura larynx. — Schuchert, 2001a: fig. D.

TYPE MATERIAL EXAMINED: Neotype of 7. ralphii, Museum of Victoria; Victoria, Hobson
Bay, Yarra river entrance, depth 1-2m, on Mytilus edulis and Styela clava; collected 03.04.1977
by J. Watson.

NoNTYPE MATERIAL: MHNG INVE 34010; South Africa, Langebaan, mass occurrence on
floating pier; depth 0 m; 10.01.2003; female & male colonies; 16S sequence FN687540. —
MHNG INVE 25844; USA, South Carolina, Charleston Harbor; depth 12 m; 02.01.1975; fema-
le and male hydranths; leg. D. Calder. - MHNG INVE 34758; USA, Massachusetts; male. —
MHNG INVE 64208; USA, North Carolina, Beaufort; male colony; collected October 2000 by
A. Lindner; 16 S determined by A. Lindner for PEET program, identical to FN687540. - MHNG
INVE 34658; Italy, Naples; fertile. - MHNG INVE 34734; Italy, Naples; 18.04.1900; female. —
MHNG INVE 34755; France, Villefranche-sur-mer; coll. 1895; male. - MHNG INVE 25959,
France, Sete; 23.07.1980; female — MHNG INVE 34759; Italy, Naples; 9.03.1902; female and
male polyps. — MHNG INVE 34766; Italy, Naples; 02.02.1892; male. - MHNG INVE 34771;
Italy, Naples; 08.02.1892; female.

DiaGNosis: Ectopleura with sporosacs lacking radial canals at all stages, female
sporosacs usually bearing six to eight crest-like processes around distal opening,

several eggs or embryos per sporosac.

DEscrIPTION: Colonial tubulariid hydroids arising from ramified stolons.
Colonies large and dense, forming a tangled mat of loose stolons and basal parts of
stems. Stems not regularly branching, but with apparent branching through settling of
larvae on stems of older polyps. Bases of stems not bundled or entwined as in E. indi-
visa, stem diameter nearly equal throughout or doubling towards distal. Perisarc of
stem below neck firm, with some irregular annulations which may be more or less pro-
nounced. Neck region below hydranth with groove from which a filmy perisarc is se-
creted, this groove at some distance from distal end of neck region, thus forming a col-
lar. Coenosarc of stem with 2-4 longitudinal ridges projecting into lumen (lower part
of stem) or fused in centre by thin lamella (upper part), ridges visible exteriorly as 2-4
longitudinal lines. Hydranth vasiform with long hypostome, one oral whorl of about 18
(max. 26) filiform tentacles, adnate to hypostome, one aboral whorl of 22-28 (max. 38)
long, filiform tentacles, aboral tentacles laterally compressed, four-sided. Gonophores
born on blastostyles that are usually unbranched, but some branching can occur.
Blastostyles arising distal to aboral tentacles, 12-16 per hydranth, variably developed,
reaching a length like the tentacles, usually shorter, occasionally branched, with up to
20 gonophores of variable developmental stages.

Gonophores remain fixed as sporosacs, without radial canals, with club-shaped
spadix, thin end of spadix often protruding. Individual hydranths usually of one sex,
but aging females may develop additional male sporosacs. Female sporosacs oval,
older female gonophores with 6-8 (rarely 10) distal processes, form variable but
usually crest-like, occasionally reduced or absent. Development of embryo