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The newly liberated, immature medusae of H. scandens, Hebella furax, H. muscensis, and the liberable
eumedusoid of H. dyssymetra are described. The taxonomy of the medusa-producing Hebellinae is
revised in the light of life cycle features. Due to inconsistencies between skeletal and medusan fea-
tures, Hebellopsis is merged into Hebella. The new genus Anthohebellais proposed for the hebellids with
swimming gonophores. All the nominal species referred to Hebella and Hebellopsis are discussed; out
of the 45 nominal speciesreferred at least once to Hebella and Hebellopsis, 15 are retained as valid: 11
are referred to Hebella and four to Anthohebella gen. nov.; 12nominal speciesare considered conspecif-
ic with currently recognized species referred to the genera Hebella, Scandia and Lafoea; the remaining
18 nominal speciesare retained as doubtful.
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Introduction

The genera Hebella Allman. 1888, Halisiphonia Allman. 1888. Scandia Fraser. 1912.
Hebellopsis Hadzi. 1913. and Bedotella Stechow. 1913 (see Bouillon. 1985for diagnoses)
have been referred to the Lafoeidae Hincks. 1868 (sometimesas a subfamily:Hebelli-
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nae Fraser, 1912), or to a distinct family, Hebellidae Fraser, 1912. Calder (1991), in a
detailed account of this group, accepted its assignment to the Hebellinae (see also
Nutting, in Fraser, 1912a; Antsulevich, 1987).Calder (1991) referred the Hebellinae
with medusae to Hebellopsis and Hebella, the distinction being based on diaphragm
morphology. The aim of the present paper is to review the available knowledge of
Hebellinae with medusae, supplementing it with new data on their life cycles.

The presence of medusae in Hebellinae has been known even before the proposal
of the hydroid-based genus Hebella by Allman (1888). A. Agassiz (1865a), in fact,
described and figured a hebellid hydroid and its newly liberated immature medusa,
ascribing them to the medusa-based species Laodicea calcarata L. Agassiz, 1862. This
action has been disputed by various authors (Browne, 1907; Mayer, 1910; Russell,
1953; Rees & Thursfield, 1965; Calder, 1991) because known Laodicea hydroids have
operculate hydrothecae, whereas those of Hebella have not.

Besides A. Agassiz’s observations, the medusae of the Hebellinae have been
described while still inside the gonotheca (e.g. Millard, 1975)or when newly liberated
(e.g. Hirohito, 1969). But no complete life cycle of Hebella has been described so far,
with the exception of Hebella parasitica (Ciamician, 1880) which, however, was
described as producing a peculiar medusoid, possibly interpretable as a swimming
gonophore (seeBoero, 1980; Boero & Bouillon, 1989, and discussion below).

The medusae or medusa buds of 14 of the 45 nominal species of Hebella have been
described so far. The published descriptions are mostly fragmentary, but allow recog-
nition of the following categories:

1- Gonothecae containing mature medusae, with distinguishable gametes.

1a: gametes on radial canals
Hebella contorta Marktanner-Turneretscher, 1890: medusa buds with four small
tentacles and four rows of reproductive organs (see Stechow & Muller, 1923).

1b: gametes on "manubrium”
Hebella parasitica (Ciamician, 1880): liberation from gonotheca observed by
Boero (1980).
Hebella brevitheca Leloup, 1938: medusa buds carefully described by Hirohito
(1995), who referred this speciesto Scandia.
Scandia najimaensis Hirohito, 1995: medusa buds reported in the original
description.

2 - Gonothecae containingimmature medusae, without gametes.
2 a: with ocelli

Hebella calcarata (L. Agassiz, 1862):medusae with two tentacles and eight ocelli
on liberation (A. Agassiz, 1865a).
Hebella scandens (Bale, 1888): newly liberated medusae with four perradial
bulbs, but only three perradial tentacles (the fourth being not yet developed)
four interradial bulbs, and an adaxial ocellus on each bulb (Altuna Prados,
1994).
Hebella muscensis Millard & Bouillon, 1975: "medusa bud with rounded hypo-
stome, at least four marginal tentacles and a varying number of ocelli (usually
eight)” (Millard & Bouillon, 1975:10).
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2 b: without ocelli
Hebella calcarata (L. Agassiz, 1862):newly liberated medusa “deeply campanu-
late, with two long marginal tentacles, and others in course of development,
four radial canals and yellow-spotted proboscis” (Nutting, 1901: 353).
Hebella cylindrica (Von Lendenfeld, 1885): medusa buds with marginal tenta-
cles and a short manubrium (Pictet, 1893).
Hebella scandens (Bale, 1888): newly liberated medusa with a simple mouth,
two long opposite marginal tentacles and four short interradial tentacles (Hir-
ohito, 1969; Millard, 1975).
Hebella striata Allman, 1888: medusa buds with long manubrium (Hartlaub,
1905).
Hebella plana Ritchie, 1907: medusa buds with four coiled tentacles, 4-12 ten-
tacular bulbs and a short manubrium (Totton, 1930).
Hebella crateroides Ritchie, 1909: medusa buds reported by Ritchie (1910a).
Hebella furax Millard, 1957: medusa buds with three long marginal tentacles
and a four-lobed mouth (Millard, 1975).

As briefly pointed out above, different authors described different medusan fea-
tures for Hebella scandens and H. calcarata. New material referred to four species of
Hebellinae is described here, with information on medusa stages. Furthermore, gono-
somal features are described from type material of the nominal species Hebella brevith-
eca and Scandia tubitheca, both with a medusa stage. Additional information is given
from examination of museum specimens. Based on this information, a world synopsis
of the nominal species of Hebellinae with medusae is attempted, together with the
proposal of a new genus to accommodate hebellids with swimming gonophores.

Material and methods

Many specimensin liquid or mounted on slides, from the collections of: National
Museum of Natural History, Leiden (RMNH); Musée National d'Histoire Naturelle
de Paris (MHNP), Zoological Museum of Amsterdam (ZMA), The Natural History
Museum, London (NHML), Musée Royal d’Afrique Centrale, Tervuren (MRAC),
Institut Royal des Sciences Naturelles de Belgique (IRSNB), South African Museum
(SAM), Royal Ontario Museum (ROM), Museum d’Histoire Naturelle de Genéve
(MHNG).

Living fertile colonies from shallow waters of Papua New Guinea (Laing Island,
Bismarck Sea), Japan (Oshoro, Hokkaido, Sea of Japan), and Spain (Blanes, Mediterra-
nean Sea)were kept in the laboratory until medusa liberation. Newly released medu-
sae were transferred into small aquaria and fed with Artemia nauplii, their further
development was observed as much as possible.

See details under “Material” sections below.

The taxonomy of Hebellinae with medusae
In the following synopsis all nominal species referred to medusa-producing

hebellids are treated separately, reporting all citations known to us, even those of no
immediate taxonomic relevance.
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1-Valid species

As discussed below, the valid species of Hebellinae with medusae (listed chrono-
logically) are here referred to two genera.

Genus Hebella Allman, 1888

Diagnosis.— Colony stolonal, hydrotheca on short pedicel, campanulate to cylin-
drical, usually with annular thickening, and membranous or perisarc diaphragm.
Hydranth with conical hypostome. Gonotheca solitary, with or without opercular
flaps, arising from hydrorhiza. Medusae in form of either liberable eumedusoids with
mature gametes on radial canals, or liberable but immature medusae, with two to
four marginal tentacles, with or without ocelli, with short manubrium with or with-
out oral lips, with four or more radial canals.

Discussion.— Hadzi (1913), and recently Calder (1991), based distinction of Hebel-
la from Hebellupsis on the presence of a membranous hydrothecal diaphragm and
annular thickening in Hebella and of a chitinous perisarcal hydrothecal diaphragm in
Hebellupsis. Such distinction was based on unfertile material.

A similar generic distinction based on diaphragm features was proposed by
Levinsen (1893) and Broch (1909) for the Campanulariidae, with the recognition of
just two genera: Laomedea Lamouroux, 1812, and Campanularia Lamarck, 1816. A high-
er generic diversity in the Campanulariidae was restored by considering gonophore
features too (see Cornelius, 1982, and Bouillon, 1985, for definitions of genera). Nut-
ting (1915: 10)studied the histology of the hydrothecal diaphragms of several species
of Campanulariidae and, commenting on the use of diaphragm features as a generic
character, stated that *‘this criterion can, therefore, not be regarded as a satisfactory
one for dividing the Campanularidae [sic] into generic groups'’. When skeletal fea-
tures suggest assignment to one genus, but medusan features indicate a differing
affinity, taxonomic decisions usually assign more weight to medusan characters, as
done by Cornelius (1982)in the treatment of Clytia hummelincki (Leloup, 1935), a cam-
panulariid with sub-hydrothecal spherule (a Campanularia character) and a Clytia
medusa (these features are confirmed by unpublished observationsby Boero & Bouil-
lon). Also in the Hebellinae skeletal features should not overweight medusan fea-
tures. Generic distinction in the Campanulariidae is now based on a blend of medu-
san and hydroid charactersand its application requires life cycle knowledge.

Petersen (1979, 1990)posed the problem of paraphyly and polyphyly when spe-
cies differing only in the degree of medusa expressionare grouped into different gen-
era. Medusa reduction, in fact, often occurred in hydroidomedusan lineagesand spe-
cies with eumedusoids could be the result of parallel paedomorphic events in the
same clade. This could well apply to Hebella dyssymetra and to H. tubitheca (see
descriptions of their liberable eumedusoids below). According to pre-Petersen rules
they should be ascribed to a genus different from Hebella, but we agree with Petersen
that, lacking further indications, Hebella would become paraphyletic and the new
genus could be polyphyletic. Since hebellid life cycle features are still poorly known,
we are inclined to avoid generic distinctions based on characters which have been
proven as misleading in other families. In the following observations on the medusa
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stages of the hebellids, we report Hebella scandens (with diaphragm features of ""Hebel-
lopsis”) and Hebella furax (with diaphragm features of ""Hebella™) as having similar
newly released medusae and we tend to regard this last feature as more important
than diaphragm morphology, thus merging Hebellopsis into Hebella.

The above diagnosis, deriving from the findings reported below, is, however,
based on still insufficient knowledge about life cycles. Hirohito (1995: 115-116)sum-
marized the proposal by Stechow (1923¢) of considering Hebella as identical with
Phortis McCrady, 1857, and gave sound reasons for discardingit.

Hebella striata Allman, 1888
(fig. 1)

Hebella striata Allman, 1888:30, pl. 15, figs 3, 3a; Pfeffer, 1890: 567; Pictet & Bedot, 1900: 12; Hartlaub,
1901: 44; Jaderholm, 1903:262; Jaderholm, 1905:4, 19, 38; Hartlaub, 1905: 505-506, 508, 554, 586-
587, 632, fig. K2; Ritchie, 1907 521-522, 529-530, pl. 1figs 7-8; Ritchie, 1909: 67; Vanhoffen, 1910:
272-273, 313,339; Bedot, 1916: 125; Bedot, 1918: 154; Bedot, 1925:227; Jaderholm, 1926:5; Totton,
1930: 156, fig. 12; Leloup, 1960:231; Rees & Thursfield, 1965:71-72; Vervoort, 1972:62-67, fig. 17b,
¢, Leloup, 1974:10; Boero, 1980: 134; Calder, 1991:39-42; Blanco et al., 1994:24-26, figs 25-26.

Lafoea striata; Jaderholm, 1904:275.

Material. — Type mounted on slide, one infertile colony growing on Lafoea dumosa (Fleming, 1820)
(NHML no. 88.11.13.22.A.), Strait of Magellan; ""Challenger' St. 313: one infertile colony mounted on
slide, growing on Grammaria magellanica Allman, 1888 (NHML no. 90.4.11.2.E.); Mission du Cap Horn,
1882-1883, no. 142: several hydrothecae mounted on slide, det. E. Leloup (IRSNB no. 1.G. 22225);
Vema 15-107, 54°10.2’S 65°57.5'W, 6.iii.1959, 101 m depth one infertile colony mounted on slide,
growing on Symplectoscyphus subdichotomus (Kirchenpauer, 1884) (RMNH Coel. no. 7170); Vema 17-24,
53°37.7'S 69°54.6'W, 29.iii.1961,42 m depth: one infertile colony mounted on slide, growing on S. sub-
dichotomus (RMNH Coel. no. 7407).

Discussion.— Hydrothecae from type material with membranous diaphragm,
hydranths with up to 12 tentacles.
Hartlaub (1905) described the go-
notheca with medusa buds.

Hebella scandens (Bale, 1888)
(fig.2)

non Laodicea calcarata: L. Agassiz, 1860-62,
but dl subsequent citations of Hebella
calcarata (L. Agassiz, 1862) (see dis-
cussions in section 2).

Lafoea scandens Bale, 1888: 758, pl. 13, figs
16-19; Whitelegge, 1889: 192; Billard,
1904:481; Billard, 1906c: 174; Warren,
1908:272, 341-342, 347, 349, fig. 21.

Hebella scandens; Marktanner-Turnerets-

cher, 1890: 214, pl. 3, fig. 16; Pictet,  Fjg 1. Hebella striata. a: gonotheca with three medusa

1893: 42-43; Marktanner-Turnerets-  p,qs- b: jimmature gonosome; ¢, d, e: three hydrothecae.
cher, 1895:40L; von Campenhausen,  gjightly modified after Hartlaub (1905).
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1896a: 104; Farquhar, 1896: 460; von Campenhausen, 1897:307; Versluys, 1899: 31-32; Hartlaub,
1905: 586-587; Warren, 1908: 341, fig. 21; Bale, 1913:117-120, pl. 12, fig. 10; Levinsen, 1913: 285;
Thornely, 1916: 124; Bedot, 1916: 124; Bedot, 1918: 153; Stechow, 1919: 77-78, fig. 2; Bedot, 1925:
226; Vannucci, 1949:236-237, pl. 2, figs 22-23; Vannucci, 1950: 85; Vannucci, 1951:82-83; Deevey,
1954: 270; Vannucci, 1954: 114-115; Millard, 1957: 202; Millard, 1958: 176; Picard, 1958: 1; Ver-
voort, 1959:237, fig. 12; Plante, 1961 (1965):307; Rossi, 1961:80, fig. 1; Millard, 1964: 11; Mammen,
1965: 4-5, fig. 31; Rees & Thursfield, 1965: 75; Vervoort, 1966: 123; Vervoort, 1967:31-33, figs 5-6;
Millard, 1968:2, 262; Hirohito, 1969: 14, fig. 11; Vervoort, 1972: 65; Millard, 1973:59; Millard &
Bouillon, 1973:59-60; Millard, 1975: 182-184, fig. 60 F-G; Millard, 1978: 186; ;Boero, 1980:134; Gili,
1981:107; Gili, 1982:71-72, 144,174, fig. 32 B; Gili, Garcia& Colomer, 1984:413,423; Blanco, 1984:
273-274, pl. 1,fig. 8; Gili & Castello, 1985:9-10, 13: Gili & Garcia-Rubies, 1985:43-44, 51, fig. 6 |;
Roca & Moreno, 1987 21, figs 19b, 33; Gibbons & Ryland, 1989:380, 395,410-411, 414,427, fig.
14A, B; Gili & Ballestreros, 1991:247; Genzano & Zamponi, 1992: 16, 60, 79, fig. 25, photo 5; Gen-
zano, 1992: 144-145, fig. 8; Altuna Prados, 1994:44, 54, fig. 2 B, F, Blanco et al., 1994:23-24, figs 23-
24,

Hebella scandens var. contorta: see Hebella contorta Marktanner-Turneretscher, 1890.

Lictorella scandens; Borradaile, 1905:836,840.

Hebella Michaelseni Broch, 1914 (see discussions at p. 40).

Hebellopsis scandens; Hadzi, 1916: 76; Stechow, 1925: 442; Vervoort, 1941: 197; Gili, 1982: 72; Garcia-
Corrales et al., 1979:12; Calder, 1991:42-43, 45, 95.

Grammariascandens; Jaderholm, 1919:7, 31.

Phortis scandens; Stechow, 1923a: 139.

Hebella spiralis Nutting, 1927 (see discussions at p. 40).

Hebella (?)eximia Fraser, 1944 (see discussions at p. 40).

Hebellopsis sinuosa Vannucci, 1949 (see discussions at p. 40).

Hebellopsis besnardi VVannucci, 1950 (see discussions at p. 40).

Hebella scandens var. michaelseni; Vervoort, 1959: 238-239, fig. 13; Gili, Vervoort & Pages, 1989: 72-73,
fig. 3.

Hebella urceolata Millard, 1964 (see discussions at p. 40).

Museum Material. —Mergui Archipelago: microslide preparation of stained infertile colony, det. W.J.
Rees (NHML no. 1964.8.7.44); var. contorta, St. Thomas Sound, 15-19.i.1909: one infertile colony
mounted on slide, growing on Dynamena crisioides Lamouroux, 1824, Leg. Kukenthal & Hartmeyer
(RMNH Coel. no. 3612); var. contorta, Bonaire, 9.ix.1948: one fertile colony mounted on slide, growing
on D. crisioides (RMNH Coel. no. 1535); var. contorta, French Polynesia, Moorea Atoll, 9-10 m, 3.viii.73,
Leg. P. Vasseur, Det. W. Vervoort: one infertile colony growing on Synthecium samauense Billard, 1924
(RMNH Coel. no. 11620).

Living Material. — Laing Island (Papua New Guinea): several fertile coloniesgrowing on sertulariids.

Hydroid. — Hydrotheca with flared margin, mostly oblique, but bent 90° when
growing over host hydrothecae, wall smooth to slightly corrugated, asymmetrical,
with perisarc diaphragm. Pedicel short, smooth or annulated, hydranth with 12-16
tentacles. Gonotheca bigger than hydrotheca, with undulated walls, four opercular
flaps, asymmetrical, truncated distally, tapering towards base, on short pedicel.

Newly liberated medusa. — Bell deep-campanulate, evenly covered by nemato-
cysts, jelly thicker at apex, manubrium short, mouth with four small lips, four radial
canals, two perradial tentacles arising from big tentacular bulbs, six smaller atentacu-
late bulbs, two perradial and four interradial ones. Each bulb with an adaxial ocellus.

Discussion. — The present material agrees with the many available descriptionsof
H. scandens and H. calcarata (see p. 33 for the proposed status of this nominal species).
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Fig. 2. Hebella scandens from Laing Island, Papua New Guinea. a: portion of fertile colony, growing on
a sertulariid; b: twisted hydrotheca; c: straight hydrotheca; d: newly liberated medusa, released from
a laboratory-reared colony, bell 2mm high. Scale bars: a, b-c: 0.5 mm.
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The hydrothecae can be almost symmetrical, or sharply asymmetrical, according to
their position on the sertulariid hosts. The asymmetry is maximal when the hydro-
thecae originating from hydrorhizae developed on one side of the host's stem grow
above the host's own hydrothecae, reaching the opposite side of the host's stem. Such
hydrothecae are almost identical with those described in H. contorta, H. sinuosa, H.
spiralis, H. besnardi, and H. urceolata. Asymmetrical and almost symmetrical hydro-
thecae were present in the same colony, so that this character cannot be considered as
having a specificvalue.

The hydroid and newly liberated medusa of Hebella scandens described here, look
identical in all anatomical details to those described and figured by A. Agassiz
(1865a) as Lafoea (Laodicea) calcarata. The description by A. Agassiz is thus confirmed
by our specimens. However, the further development of the medusa described by
him is still to be considered as doubtful because it was inferred from a series of ani-
mals collected in the plankton, and not from continuous rearing of medusae under
laboratory conditions. As remarked by Calder (1991), the specific name calcarata was
coined for a Laodicea medusa, but has subsequently been applied to the hydroid on
the basis of A. Agassiz's (1865a) description of what he considered to be the hydroid
stage of Laodicea calcarata (L. Agassiz, 1862).

The original description of Hebella scandens by Bale (1888)suggests the presence of
immature medusae in the gonotheca, a feature further confirmed by various authors,
as mentioned below. The presence of adradial ocelli in the medusa of hebellid hydro-
ids indicates affinity between Hebella and the Laodiceidae. Hirohito (1969) cited the
description of the medusa of Laodicea calcarata by A. Agassiz (1865a), but he did not
discuss it. Probably, Hirohito checked this character in his material due to the report
of ocelli in the newly released medusa by Agassiz. In fact, Hirohito explicitly stated
that there were no ocelli. Usually ocelli are evident even when the medusae are still in
the gonotheca as buds, but we describe below that the newly released medusae of
Hebella furax had no evident ocelli, whereas these became evident one day after libera-
tion. Millard (1975: 182) described the medusa of H. scandens as having “a simple
mouth, two long, opposite marginal tentacles, and rudiments of two other perradial
tentacles and four interradial tentacles', so being similar to the one described by Hir-
ohito (1969), though the latter was round in shape, possibly due to contraction. Altu-
na Prados (1994)was the first to cite medusae of H. scandens as having ocelli at libera-
tion, but this feature had been recorded previously by A. Agassiz (1865a) in the newly
liberated medusae of H. calcarata, here considered as conspecificwith H. scandens.

Material from Bonaire, labelled as H. scandens var. contorta has gonothecae con-
taining ocellate medusa buds and is referred to Hebella scandens (see below for discus-
sion of Hebella contorta).

Hebella contorta Marktanner-Turneretscher, 1890
(fig.3)

Hebella contorta Marktanner-Turneretscher, 1890: 215, pl. 3, fig. 17a, b; Pictet, 1893: 43: Marktanner-
Turneretscher, 1895: 401; von Campenhausen, 1896a: 104; von Campenhausen, 1896b: 306-307,
317; Billard, 1904:481; Billard, 1906b: 174; Levinsen, 1913:285, pl. 5, figs 16-17; Bedot, 1916: 124;
Bedot, 1918: 153; Bedot, 1925: 225; Hargitt, 1924:488; Nutting, 1927:207; Rees & Thursfield, 1965:
73; Boero, 1980: 134; Gili, 1982: 72; Rees & Vervoort, 1987:35; Calder, 1991:43-44.
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Hebella calcarata var. contorta; Bale, 1915: 253-254; Ritchie, 1910b: 810; Bale, 1915: 253-254; Briggs, 1918:
35-36; Leloup, 1937a: 4, 26-27, fig. 17; Vervoort, 1946: 305; Hodgson, 1950: 13-14, fig. 24; Dawyd-
off, 1952:55; Pennycuik, 1959:151,188.

Hebellopsis contorta; Stechow & Muller, 1923:p. 464, pl. 3, fig. 5.

Phortis contorta; Stechow, 1923a: 139.

Hebella scandens var. contorta (in part); Vervoort, 1959: 239, fig. 14; Vervoort, 1968: 25-26, 100, fig. 10;
Gravier, 1970:116; Rho & Chang, 1972: 100, pl. 2, figs 6-9; Rho & Chang, 1974:133,138; Rho, 1977
255, 415, pl. 73, fig. 6; Vervoort & Vasseur, 1977:13-14, figs 4, 12a; Rees & Vervoort, 1987: 35-36,
fig. 6d; Park, 1992: 286; Park, 1993: 264.

Hebellopsis scandens (in part); Calder, 1991:43-44.

Discussion.— Many authors considered this nominal species as conspecific with
Hebella scandens or with H. calcarata. On the one hand, this proposal could be accepted
in the light of the degree of variation observed for H. scandens. Gonosome described
by Stechow & Muller (1923) as gonotheca with already ripe eumedusoids. They pro-

Fig. 3. Hebella contorfa.Portion of colony with two hydrothecae and two gonothecae, one containing a
"'medusoid with mature gonads. After Stechow & Muller (1923).
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vided a detailed figure of a medusoid with gonads “following the radial canals”, a
velum, and tentacle rudiments. On the basis of such features Rees & Thursfield (1965)
retained H. contorta as distinct from H. scandens. Infertile material of H. scandens and
of H. contorta is, however, indistinguishable. The absence of information on the gono-
some in the original description of H. contorta could mean that this nominal species
has been based on material of H. scandens. In the interest of stability of nomenclature
we suggest accepting H. contorta as a valid species, instead of proposing a new name
and consider contorta as doubtful. The case of H. scandens and H. contorta shows that
hebellid species with almost identical hydroids can have quite different medusa stag-
es, as already proved for H. muscensis and H. tubitheca by Millard & Bouillon (1975).

Hebella plana Ritchie, 1907
(fig.4)

Hebella striata var. plana Ritchie, 1907:530, pl. 1, fig. 8; Ritchie, 1909: 67; VVanhoffen, 1910: 314; Billard,
1914:9; Jaderholm, 1926:4.

Hebella plana; Totton, 1930: 156, fig. 12 A-B; Briggs, 1939:23; Rees & Thursfield, 1956: 74; Boero, 1980:
134; Blancoet al., 1994: 21-23, figs 21-22.

Material. — “Terra Nova” Expedition St. 355: a fertile colony mounted on slide, (NHML no.
29.10.28.58) (figured by Totton, 1930).

Discussion.— Totton (1930) described the gonothecae and the medusa buds.
Hebella plana resembles H. striata in having a long cylindrical hydrotheca which, how-
ever, is not striated as that of H. stria-
ta. Observed material has membra- m
nous diaphragm, some hydrothecae
have a slight annular thickening.

Following Totton (1930), we consid-
er it avalid species.

Hebella crateroides Ritchie, 1909
(fig.5)

Hebella crateroides Ritchie, 1909: 524; Ritchie,
1910a: 6-7, pl. 4, fig. 1; Ritchie, 1910b:
800-801, 810; Jarvis, 1922: 336; Briggs &
Gardiner, 1931: 189, fig. 2, Pennycuick,
1959: 151, 188; Rees & Thursfield, 1965:
73; Boero, 1980: 134; Calder, 1991: 39-
40.

Material. — Type mounted on slide: a fertile
colony, growing on Macrorhynchia phoenicea
(Busk, 1852)(NHML no. 1964.8.7.42).

. . . Fig. 4. Hebella plana. Left: hydrotheca, right: gonothe-
Discussion.—Observation of type  ca containing one medusa bud. Scale bars: 0.5 mm.
material confirms Ritchie’s descrip-  After Totton (1930).
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——

Fig. 5. Hebella crateroides. Hydrotheca and gonotheca
with medusabuds. After Ritchie (1910a).

Fig. 6. Hebella dispolians. Portion of colony with two
hydrothecae, growing on Amphishetia maplestonei
(Bale, 1844).After Warren (1909).

tions (Ritchie, 1909,1910 g, b) reporting a membranous diaphragm, the absence of a peri-
sarc diaphragm, and a hydranth with 6-8 tentacles. Gonotheca with four-tentacled,
immature medusa buds. Rees & Thursfield (1965) remarked that this species might be
removed from Hebella on description of the mature medusa, but did not comment on the
hydrotheca. Hebella crateroides differs from other hebellids in having no marked constric-
tion between the hydrotheca and the pedicel, its hydrotheca resembling that of Laomedea
spp. However, the sub-hydrothecal chamber or the spherule typical of the Campanula-
riidae are lacking. These features are distinct enough to retain this species as valid and
referable to Hebella.

Hebella dispolians (Warren, 1909)
(fig.6)

Lafoea dispoliuns Warren, 1909: 105-112,pl. 1, figs 1-2.

Phovtis dispolians; Stechow, 1923a: 139.

Hebella thankasseriensis Mammen, 1965:5-6, figs 32-33. n. syn. (see discussion in section 2).
Hebella dispolians; Millard, 1975: 180, fig. 59 E; Boero, 1980: 134.
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Discussion.— The peculiar parasitic habit of this species, in which the hydranth
can make use of the hydrotheca of the host, is rather distinctive (see Millard, 1975, for
discussion)and, in spite of lack of knowledge on reproduction, we provisionally con-
sider this species as valid.

Hebella brochii (Hadzi, 1913)
(fig.7)

Hebellopsis brochii Hadzi, 1913:188-193, figs 30-33; Hadzi, 1916:27; Calder, 1991:42-43.
Hebella (Hebellopsis)brochi; Stechow, 1919:78.

Hebellopsis brochi; Stechow, 1923a: 139.

Phortis brochi; Stechow, 1923a: 139.

Hebella brochi; Leloup, 1934:8; Picard, 1951:261; Boero, 1980:134; Boero & Fresi, 1986:143.
Lafoea parasitica (excl.syn); Broch, 1912:40, fig. 12 (see discussion in section 2).

non Hebellopsis brochi; Da Cunha, 1950:132, fig. 4.

non Hebella brochi; Hirohito, 1995: 116-118, Fig. 33 a-c.

Material. — Portofino (Genova, Italy, Ligurian Sea), 5 m depth: several infertile colonies growing on
Synthecium evansi (Ellis& Solander, 1786), (RMNH Coel. 14404).

Discussion.— Gonotheca unknown. This is the type species of the genus Hebellopsis. It
is endemic to the Mediterranean
and has been reported as exclusive-
ly epizoic on Synthecium evansi. The
figure given by Da Cunha (1950) of
material from Portugal on Sertularel-
la mediterranea Hartlaub, 1901, sug-
gests that his specimens were actu-
ally Hebella scandens. Hirohito (1995)
referred to H. brochii a hydroid with ~ \
thecae lacking a peridermal thicken- S
ing, the character on which Hadzi )
(1913) based the genus Hebellopsis.
For this reason Hirohito’s material
cannot be identified as H. brochii.
Hirohito (1995) also described a

gonotheca with medusa buds, but /
the reported features seem still
unsufficient to allow specific iden-
tification. Hebella brochii has corru-
— T
/—‘_"—\

gated hydrothecal walls, the base of
the hydrotheca is wider or as wide
as the opening, the pedicel is very
short to indistinct, and a perisarc

diaphragmis evident. Fig. 7. Hebella brochii. Two hydrothecae from Portofino,
Ligurian Sea, in optical section. Scalebar: 0.25mm.
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Hebella dyssymetra Billard, 1933
(fig. 8)

Hebella dyssymetra Billard, 1933:6, fig. 1LA-C; Vervoort, 1967:33, fig. 7, Millard & Bouillon, 1973:57-59,
fig. 8A-C; Van Praet, 1979: 882, fig. 20; Antsulevich, 1983: 1141-1143, fig. 1A; Antsulevich, 1987:
46-47, fig. 10; Gibbons & Ryland, 1989: 380,393-394, fig. 12A-B; Calder, 1991:39-41, fig. 24; Ryland
& Gibbons, 1991:544,551; Hirohito, 1995: 120-122, fig. 34 a-f (in part).

Hebella dyssymmetra var. trigona Billard, 1942: 68; Pennycuik, 1959: 151, 188-189; VVan Soest, 1976:80.

Hebella dyssymmetra var. undulosa Billard, 1942: 69, fig. 5.

Hebella dyssymmetra var. minor Billard, 1942:69; Van Soest, 1976:80; VVan Praet, 1979:282.

Hebella dyssymmetra var. monogona Billard, 1942:69, fig. 4.

Hebella dyssymmetra; Pennycuik, 1959: 188.

Hebella dyssymetra var. monogonu; Van Soest, 1976:80; VVan Praet, 1979:883.

Hebella dyssymetra var. undulata; Van Soest, 1976:80-81.

Hebella dyssymmetrica; Boero, 1980: 134.

Material. — Gulf of Suez, St. XVII bis: syntype, fertile colonies mounted on slides growing on Macro-
rhynchia philippina (Kirchenpauer,1872), (MHNP no. HL 191,192,193); Dahlak Archipelago, Cundabi-
lu, Israel Southern Red Sea Expedition, 4.iv.62 (E 62/3902): fertile colonies growing on Gymnangium
gracilicaule (Jaderholm, 1903) (RMNH Coel. no. 3704); var. monogonu, Siboga Expedition St. 273: syn-
type, numerous fertile colonies growing on Macrorhynchia philippina (ZMA Coel. no. 5229); var. undu-
losa, Siboga Expedition, St. 213: syntype, colonies on Macrorhynchia philippinu (ZMA Coel. no. 5178);
var. trigona, Siboga Expedition St. 77 holotype, one fertile colony on Antennella secundaria (Gmelin,
1789) (ZMA Coel. no. 5177); var. minor, Siboga Expedition St. 152:holotype, one colony on Antennella
balei (Billard, 1911) (ZMA Coel. no. 5230).

Living material. — Oshoro, Hokkaido, Sea of Japan: several living fertile colonies growing on Anten-
nella secundaria (Gmelin, 1791)and Eudendrium boreale Yamada, 1954.

Hydroid. — Hydrotheca curved, with slightly everted margin. Diaphragm or peri-
dermal thickening absent. Hydranth milky white, with conical hypostome and up to
20 tentacles. Pedicel indistinct, without annulation. Gonotheca smooth, about twice
the size of the hydrotheca, wider at its truncated end and tapering basally, with a
short corrugated pedicel. Up to two medusa buds at different growth stages in each
gonotheca. Mature gonads already visible in medusa buds. Nematocysts: microbasic
mastigophores of two sizes.

Medusa. — Medusa already mature at liberation. Four radial canals, each with a
gonad on the proximal portion, 4 perradial atentaculate bulbs, 4 smaller interradial
marginal bulbs. Manubrium short, tubular; mouth and gastral cavity present. Exum-
brellar nematocysts abundant. During life span (max. 10 days) three tentacles grew
from three of the initial perradial bulbs, with many cilia and scarce nematocysts on
outer surface. Up to three marginal bulbs grew in some quadrants. Nematocysts:

Fig. 8. Hebella dyssymetra from Oshoro, Hokkaido, Japan. a: portion of colony, growing on Antennella
secundaria and Eudendriurn boreale; b: hydrotheca; ¢: gonotheca after release of a medusoid; d: newly
released medusoid with mature male gonads; e: spent 3-day-old medusa reared in the laboratory
(exumbrellar nematocysts only partly drawn); f undischarged and discharged microbasic mastigo-
phores on tentacles of hydroid; g - h two types of microbasic mastigophores on exumbrella of medu-
soid; i: microbasic mastigophore on tentacles of medusoid. Scale bars: a: 1 mm; b-c, d-e: 0.5 mm; c: 1
mm; f-i: 10 um.



Boero et al. Medusae of some species of Hebella and Anthohebella.Zool. Verh. Leiden 310 (1997) 17




18 Boero et al. Medusae of some species of Hebella and Anthohebella. Zool. VVerh. Leiden 310 (1997)

microbasic matigophores of three sizes: small ones on tentacles, identical to those of
the hydroid, medium and larger ones disposed in patches on exumbrella. No nemato-
cysts found on manubrium and tentacular bulbs.

Discussion.— The living material from Japan differs from other descriptionsaof H.
dyssymetra in not having a distinct membranous diaphragm. Gibbons & Ryland (1989:
393), however, reported on specimens of this nominal species as having “a thin, deli-
cate, often indistinct, diaphragm”. In the same colony from syntype material are
present both hydrothecae with slight or no annular thickening and with diaphragm
thin or apparently absent. Gonothecae of this material contain eumedusoids with
long gonads on radial canals, similar to those that gave rise to liberated eumedusoids
in the present study. The four varieties described by Billard (1942) were based on
size, number of medusa buds in gonotheca, and presence of wrinkled hydrotheca.
Such character states are within intra-colony variations and the four varieties are not
recognized as valid.

Hebella dyssymetra resembles many nominal species of Hebella. Calder (1991), for
instance, reported it as having already been regarded as similar to Hebella brevitheca,
H. parasitica (in part), H. laterocaudata and H.furax. The observation of a newly liberat-
ed medusa with already mature gonads recalls the description of H. brevitheca by
Leloup (1938), in which the presence of mature gametes was similarly reported. But
examination of type material of H. brevitheca showed that the gonotheca contains a
medusoid with gonads on the "manubrium”. Furthermore, the hydranth of H. bre-
vitheca has 8-10 short, thick tentacles, whereas that of the H. dyssymetra has up to 20
tentacles. So these two nominal species cannot be considered conspecific as suggested
by Antsulevich (1983, 1987).The other Hebella species known to have gonads on the
radial canals of the medusa bud is H. contorta described by Stechow & Muller (1923)
and it is retained as distinct from H. dyssymetra, as discussed above.

Hirohito (1995) reported on material identifiable as the present species, but with
gonothecae containing immature medusa buds with four long tentacles. This suggests
that almost indistinguishable hydroids might produce quite different medusae. At
least part of Hirohito’s material should not be included in H. dyssymetra.

Hebella laterocaudata Billard, 1942
(fig.9)

Hebella laterocaudata Billard, 1942: 69, fig. 7; Van Praet, 1979: 883, fig.
21; van Soest, 1976:81; Boero, 1980: 134; Calder, 1991:39-40.

Discussion. — Insertion of the pedicel on one side of the
hydrotheca is here provisionally considered a specific
character, even though some colonies in other species may
have at least some hydrothecae with this feature (see, for
instance, some of the morphological variations of Hebella
parasitica figured by Hadzi, 1913).

Fig. 9. Hebella laterocaudata. Hydrotheca. After Billard (1942).
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Hebella furax Millard, 1957
(figs 10, 11)

Hebella furax Millard, 1957 200, fig. 8; Millard, 1964: 10, fig. 2 B, D; Millard & Bouillon, 1973:59; Mil-
lard, 1975: 181, fig. 60A-C; Watson, 1975: 159, fig. 2, Vervoort & Vasseur, 1977 12; Garcia Corrales
etal.,, 1979:14-15, fig. 5; Boero, 1980:34; Gili, 1982:152.

? Hebella parasitica; Hirohito, 1995:122-123, fig. 34 g-i.

Material. — Mahé, lle Ronde, Seychelles: several fertile colonies growing on Macrorhynchia sp. (det.
Millard & Bouillon) (MRAC no. 2.740).

Living material. — Laing Island (Papua New Guinea): several living fertile colonies growing on
aglaopheniids.

Hydroid. — Hydrothecae almost conical when growing on upper part of the host,
cylindrical when growing on lower part of the same host, asymmetrical to symmetri-
cal, with everted margin, sharply or slightly oblique, with short to long, wrinkled or
annulated pedicels, with a membranous diaphragm (sometimesabsent) and an annu-
lar thickening. Hydranth with 20-26 tentacles. Gonotheca as big as or slightly bigger

Fig. 10. Hebella furax from Laing Island, Papua New Guinea. Left: portion of colony with one hydro-
theca and two gonothecae, growing in beween aglaopheniid hydrocladia. Right: two hydrothecae on
base of hydrocaulus of aglaopheniid host (the hydrorhiza is behind the host’s hydrocaulus). Scalebar:
0.5 mm.
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than hydrotheca, with four opercular flaps, on short pedicel, slightly undulated walls,
truncated distally, tapering at base. Opercular flaps sometimes lost after medusa lib-
eration.

Newly liberated medusa. — Bell almost quadrate, evenly covered with nemato-
cysts (two types of microbasic mastigophores), jelly of uniform thickness, manubrium
short, widest at base, mouth with four lips, four radial canals, four perradial tentacu-
lar bulbs, two opposite ones bearing a long tentacle each, the other two bearing one
short tentacle each (one shorter than the other), four small atentaculate interradial
bulbs. No ocelli.

One-day-old medusa. — Bell spherical, new tentacles developing from interradial
bulbs, eighth adradial atentaculate bulbs, each perradial and interradial bulb with an
evident adaxial ocellus, ocelli appearing also on some of adradial bulbs. Manubrium
widening at base, with the four lips more pronounced than in newly liberated medu-
sa. Exumbrellarnematocysts almost absent.

Two-day-old medusa. — Bell spherical, four well developed perradial tentacles,
four developing interradial tentacles, eight adradial atentaculate bulbs. Four addi-
tional radial canals in differing states of development (one almost complete) starting
from interradial sides of the manubrium. One developing adradial radial. Manubri-
um cruciform, with four pouches correspondingto the lips.

Discussion.— Great care has been given to the identification of variations of the
hydrothecae within colonies. The almost all-embracing description of the hydroid
stage given above is due to the fact that the hydrothecae growing at the base of the
stem of the aglaopheniid hosts are sharply cylindrical and have a long pedicel, being
so different from the ordinary hydrothecae that they might be referred to different
species (or even to the genus Scandia) in the absence of a common hydrorhiza. Some
hydrothecae have a membranous diaphragm, but some have not.

The incomplete development of the medusae did not allow referral to a medusa-
based genuswith certainty, but did confirm the presence of ocelli in some medusae of
the Hebellinae. In the present material some small dark pigment spots were visible in
the bulbs of the newly-released medusa, but they were so scattered to be visible only
at high magnification. After one day the spots converged and formed a clearly visible
adaxial ocellus on each of the main tentacular bulbs. New atentaculate bulbs had
ocelli too.

This inconspicuousness of the ocelli in the medusa buds and in the newly liberat-
ed medusae could explain why ocelli were not observed in the specimens of Hebella
scandens examined by Hirohito (1969) and Millard (1975). The presence or absence of
ocelli could so be due to differencesin developmentof the medusa and, therefore, the
absence of ocelli in newly liberated medusae cannot be regarded as a reliable charac-
ter if further developmentis not observed.

In the light of the features of the two-day-old medusa of Hebella furax described
here, the fully developed medusae of the Hebellinae could be referred to one of the
leptomedusan genera having ocelli and multiple radial canals but with unknown
hydroids, namely: Melicertissa (Laodiceidae)or Orchistomella (Melicertidae)(see Bouil-
lon, 1985, for diagnoses).

The growth of the stolon in the hydrocaulus of the host (not observed in the pres-
ently examined specimens), is similar to that of Hebella dispolians (Warren, 1909),
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Fig. 11.Hebella furax from Laing Island, Papua New Guinea. a: newly released medusa from laborato-
ry-reared colony, diameter of bell: 0.4 mm; b: 1-day-oldmedusa, diameter of bell: 0.5 mm; c: 2-day-old
medusa, diameter of bell: 0.7 mm.
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though less developed. Millard (1975)based the separation between the two species
on both size and degree of integrationwith the host colony.

As noted by Vervoort & Vasseur (1977), the hydroid is similar to that of Hebella
parasitica and has probably been reported as such in many accounts of Pacific hydro-
ids. Hebella parasitica, however, was described by Ciamician (1880)from the Mediter-
ranean Sea, where it has since been shown to produce medusoids with gonads on the
manubrium (see Boero, 1980).Due to differences in the medusa stage, the present
material cannot be H. parasitica. Possibly, records of H. parasitica from the Pacific are
referable to H. furax, in particular those of Hirohito (1995)who reported medusa buds
with three long tentacles from Japanese material, distinguishing it from H. furax by
the absence of opercular flaps in the gonotheca, a feature here demonstrated as hav-
ing poor diagnostic value.

Hebella muscensis Millard & Bouillon, 1975
(fig.12)

Hebella muscensis Millard & Bouillon, 1975:10, fig. 3 A, B; Boero, 1980:134; Calder, 1991:39/41.
non Campanularia corrugata Thornely, 1904: 114-115,pl. 1,fig. 2 (see section 2).

Material. —Mahé, Anse de la Mouche, Seychelles: several fertile coloniesgrowing on Synthecium spec.
det. Millard & Bouillon (MRAC no. 3.551).

Living Material. —Laing Island (Papua New Guinea): several fertile living coloniesgrowing on aglao-
pheniids.

Hydroid. — Most hydrothecae cylindrical, with everted, oblique margin, basally
asymmetrical, with membranous diaphragm and a slight annular thickening. Hydro-
thecal walls with 5-10 annuli. Pedicel short, smooth to ringed. Hydranth with 12-16
tentacles. Gonotheca same size as hydrotheca, with four opercular flaps, bent over
hydrorhiza, asymmetrical, with up to 11 rings, truncate distally, tapering towards
base, on short pedicel.

Newly liberated medusa.— Bell spherical, evenly covered with nematocysts
(microbasic mastigophores of three sizes), jelly uniform in thickness, manubrium
short, mouth with no evident lips, four radial canals, four perradial tentacular bulbs,
each bearing a long tentacle, four small atentaculate interradial bulbs. Each bulb with
an adaxial ocellus.

Discussion.— The present material agrees with the descriptions of both hydroid
and medusa buds given by Millard & Bouillon (1975). The presence of ocelli is con-
firmed in the liberated medusa, reinforcing the above-mentioned assumption that
hebellid medusae may have some affinity with medusae of the Laodiceidae (butalso
with other Leptomedusae with ocelli).

The two nominal species Campanularia corrugata Thornely and Campanularia costa-
ta Bale were regarded as identical by several authors, but Millard & Bouillon (1975)
showed that the descriptionsaf each of these species could apply to two specieswith
indistinguishable hydroids but with different gonothecal content: one with infertile
medusa buds and the other with already distinguishable sex cells (interpreted by
them as a fixed gonophore). They retained both C. corrugata and C. costata as doubtful
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Fig. 12. Hebella muscensis from Laing Island, Papua New Guinea. a: hydrotheca; b: gonotheca; c: newly
released medusa, diameter of bell: 0.5 mm; d-f three types of microbasic mastigophores on exumbrel-
la. Scale bars: a-b: 0.5 mm; d-f 10 pym.

due to the incompleteness of the descriptions, and named the material with medusa
buds Hebella muscensis spec. nov., and the material with fixed gonophores Scandia
tubitheca spec. nov. (seebelow for discussion of Anthohebella tubitheca).

Genus Anthohebella gen. nov.

Diagnosis. — Colony stolonal, hydrotheca on short pedicel, campanulate, usually
with annular thickening and thin membranous diaphragm. Hydranth with conical
hypostome. Gonotheca solitary, originating from hydrorhiza, with or without opercu-
lar flaps. Swimming gonophoreswith a velum, four radial canals, four marginal aten-
taculate bulbs, and gametes on the spadix (**'manubrium™).
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Etymology. — from Antho-, with reference to Anthomedusae, and Hebella, a genus
of Hebellinae.

Type species: Lafoea parasitica Ciamician, 1880. Type locality: Rovinj, northern
Adriatic Sea.

Discussion. — Boero (1980) described the liberated medusoid of the nominal spe-
cies Hebella parasitica and suggested that the abnormal position of the gonads, typical
of the Anthomedusae, might require assignment of the species to a separate genus.
This exceptional feature is the only character that distinguishes the newly proposed
genus from Hebella. Boero & Bouillon (1989)tried to solve the systematic problem of
thecate (leptomedusan) hydroids producing medusae with gonads on the manubri-
um, and so similar to Anthomedusae, by interpreting such liberated structures as
swimming gonophores, combining characters of medusae and fixed gonophores. In
their interpretation, the so-called manubrium should be a spadix. Petersen’s (1979,
1990)argument that genera identified only on the basis of the presence of fixed gono-
phores or liberable eumedusoids are probably polyphyletic because such structures
can originate independently by paedomorphosis within the same clade, is accepted
here. The origin of such specialized morphs as swimming gonophores, however, pre-
sumably involved a more complex series of changes than simple medusa reduction,
and its parallel occurrence in a clade is here considered as unlikely, even though
monophyly of Anthohebella remains a matter of speculation.

In both Anthohebella parasitica and A. brevitheca a mouth has been observed (see
below for references and descriptions), whereas spadices usually lack a mouth. How-
ever, in the haleciids, for instance, the female blastostyle can have mouth and tenta-
cles (Billard, 1904a), so the presence of a mouth has been recorded in other leptomed-
usan gonophores.

Anthohebella parasitica (Ciamician, 1880)
(fig. 13)

Lafoea parasitica Ciamician, 1880:673, fig. 39; Jickeli, 1883:629, pl. 27, figs 21-25; Graeffe, 1884:355-357;
Von Lendenfeld, 1884: 912; Schneider, 1897: 483; Babic, 1904: 212; Babic, 1910:210; Vanhoffen,
1910:314.

Hebella parasitica; Marktanner-Turneretscher, 1890: 213; Carus, 1884: 10; Babic, 1911:227-230, figs 1-2;
Hadzi, 1913:201-210; Stechow, 1913: 103-105, figs 75-78; Bedot, 1916: 124; Bedot, 1918: 153; Stech-
ow, 1919: 76-77; Neppi, 1921: 19-20, fig. 13; Stechow, 1923d: 9; Bedot, 1925: 226; Leloup, 1934:8;
Perrier, 1936: 22; Leloup, 1937a: 4, 28; Leloup, 1938: 8, fig. 5; Da Cunha, 1941: 1-5, figs 1-2; Da
Cunha, 1944:42-43, fig. 20; Da Cunha, 1950: 124; Rossi, 1950:217-218, fig. 12b; Picard, 1951a,: 347,
349; Dawydoff, 1952:55; Yamada, 1958: 51, 55; Yamada, 1959:45; Riedl, 1959: 646; Ito & Inoue,
1962: 449, 457, figs 78-79; Hadzi, 1965: 187, fig. 34; Riedl, 1970: 150, fig. 41; Vervoort, 1972: 64;
Mergner & Wedler, 1977:16, pl. 2, fig. 15; Vervoort & Vasseur, 1977: 12-13; Garcia Corrales et al.,
1979:11-16, fig. 6; Boero, 1980:133-136, figs 1-7; Boero, 1981b: 109, fig. 1;Gili, 1981:107; Gili, 1982:
71-72, 144, 174, fig. 32; Florez-Gonzalez, 1983: 119, 123; Gili et al., 1984:413, 422; Gili & Garcia-
Rubies, 1985:43/51, fig. 4h; Izquierdo et al., 1986:85, fig. 3; Llobet et al., 1986:38, fig. 4 C; Boero &
Fresi, 1986: 143; Rees & Vervoort, 1987: 36, fig. 6d; Roca & Moreno, 1987:20, figs 19, 32; Boero &
Bouillon, 1989:37; Gibbons & Ryland, 1989:380,394-395; Ryland & Gibbons, 1991:527,559; Park,
1993:264-265, fig. 2, Vervoort, 1993:544; Altuna Prados, 1994:44, fig. 2B, C.
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?Lafoeina parasitica; Nutting, 1900:9, 13, 28.
non Lafoea parasitica; Broch, 1912:p. 40, fig. 12.
non Hebella parasitica; Hirohito, 1995:122-123, fig. 34 g-i.

Material. — Pontetto, Genova, Italy (Ligurian Sea) (RMNH Coel. no. 13083), and Blanes, Spain (West-
ern Mediterranean): many fertile colonies growing on aglaopheniids .

Discussion.— See Boero (1980) for the description of hydroid and swimming gon-
ophore. See also discussion on Hebella furax. Several specimens of newly liberated
swimming gonophores collected from Blanes had a gastric cavity and were able to
ingest Artemia eggs whose shells had been removed with the aid of fine needles.

Fig. 13.Anthohebella parasitica. a: portion of colony with one hydrotheca and one gonotheca containing
two swimming gonophores; b: three hydrothecae; c: female swimming gonophore. Scalebar: 0.5 mm.
After Boero (1980).

Anthohebella brevitheca (Leloup, 1938)
(fig. 14)

Hebella brevitheca Leloup, 1938:7, fig. 4, pl. 1, fig. 3; Boero, 1980: 134; Antsulevich, 1983: 1141-1143, fig.
9; Antsulevich, 1987 46-47, fig. 10; Calder, 1991:39-40.
Scandia brevitheca; Hirohito, 1995:129-131, fig. 37 a-f.

Material.— Northern part of Sagami Bay, Japan:type series, five microslide preparations of fertile col-
onies growing on Macrorhynchia phoenicea (Busk, 1852) (IRSNBno. 1.G. 11891).

Hydroid. — Examination of type material confirmed the original description by
Leloup (1938)as far as the perisarcal structures and the hydranth are concerned, but
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Fig.14. Anthohebella brevitheca. Type material from Sagami Bay, Japan. Gonotheca containing one
swimminggonophore. Scale bar: 0.5 mm.



Boero et al. Medusae of some species of Hebella and Anthohebella.Zool. Verh. Leiden 310 (1997) 27

allowed recognition of distinctive features in the gonosome, simply described by him
as “containingmale cells” and figured poorly. The following description of the gono-
some of type material integratesthe original descriptionby Leloup (1938).

Gonosome.— Gonotheca with simple, wide opening, cylindrical for upper half of
its length, tapering and bending basally. A single medusa bud, enveloped in an ecto-
dermal sheath ending as a terminal plate closing the gonothecal opening. In the
umbrella of the medusa bud striated muscles are recognizable, together with four
radial canals, leading to four large, atentaculate bulbs. Velum present, with velar
opening. Spadix large, occupying most of subumbrellar cavity, with four distinct
interradial rows of male cells. In one specimen a mouth is evident.

Discussion.— The striated muscle of the subumbrella, the presence of radial
canals, bulbs and velum suggest that this medusa bud is a swimminggonophore. The
"history” of the description of the present species clearly reflects the attitude of one-
stage (hydroid or medusa) oriented scientists. Leloup (1938)prepared extremely good
slides, on which gonosomal structures are easily detectable after almost 60 years since
preparation. He merely described the presence of male cells, without mentioning the
type of the gonosome.

The present description can be expanded by the one given by Hirohito (1995:129),
who reported the gonothecae as containing ”"Medusoids with well developed manu-
brium, without mouth opening, with mature gonad around manubrium, with four
radial canals and a ring canal, with eight short marginal tentacles, without stato-
cysts”. The proposal by Hirohito (1995) to include this species in Scandia (a genus
identified by the presence of fixed gonophores), however, cannot be accepted.

Anthohebella tubitheca (Millard & Bouillon, 1975)
(fig. 15)

Scandia corrugata; Millard & Bouillon, 1973:60, fig. 8D-F.
Scandia tubitheca Millard & Bouillon, 1975: 10; Hirohito, 1995:133-134, fig. 39 a-e.
non Campanularia corrugata Thornely, 1904:114-115, pl. 1.

Material. — Seychelles: holotype mounted on slide, one fertile colony with gonothecae (SAM no.
SAM-H 2919).

Discussion.— Millard and Bouillon (1975) recognized two hebellid species with
identical hydroids but with different gonosomal contents. They proposed the name
Hebella muscensis, for the material with immature medusae and the name Scandia
tubitheca for the material with fixed gonophores (see Hebella muscensis on p. 22). Their
drawing of the gonophore shows the presence of sex cells, but re-examination of type
material allowed recognition of a medusoid structure with gonads around a "manu-
brium”, here identified as a swimming gonophore. Scandia tubitheca was reported as
growing on other hydroids by Millard & Bouillon (1975), but Scandia hydroids are
usually epiphytic, whereas Hebella colonies have been recorded living only on other
hydroids. Furthermore, Scandia hydroids have long pedicels and Hebella hydroids
short ones, and “Scandia” tubitheca has short pedicels. The gonotheca too, with its four
opercular flaps, is typically hebellid, and different from the gonothecae reported for
Scandia, which are usually dimorphic (e.g. Broch, 1933; Boero, 1981a). Therefore, we
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Fig. 15. Anthohebella tubitheca. Type material from the Seychelles, optical section. Right: hydrotheca;
left: gonotheca containing one swimming gonophore. Scale bar: 0.5 mm.

here transfer Scandia tubitheca to the genus Anthohebella. Hirohito (1995)reported the
medusoids of S. tubitheca as having gametes on the radial canals. If this feature will be
confirmed, the species should be transferred to Hebella. Locating gametes in ripe med-
usoids inside the gonotheca may be difficult due to tissue packing.

Anthohebella najimaensis (Hirohito, 1995)
(fig. 16)

Scandia najimaensis Hirohito, 1995: 131, fig. 38 a-e, pl. 8 fig. B

Discussion.— Hirohito (1995: 131) reported this species as growing on other
hydroids and described the gonophores as ""medusoids, with manubrium surround-
ed by gonad, without radial canals, ring canal or marginaltentacles”, also suggesting
that "'radial canals and a ring canal might have been reduced with the maturation of
the gonad. These features match the diagnosis of Anthohebella.
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Fig. 16. Anthohebella najimaensis. a: part of colony with gonophores; b: hydrothecae; ¢ - d: gonophores;
e: baces of hydrothecae. Scalebars: a-b: 1.5mm; c- e: 0.5 mm. Redrawn after Hirohito (1995).

2 - Nominal species considered conspecificwith currently recognized species

All nominal species accommodated at least once in Hebella or Hebellopsis are listed
chronologically below, and the names retained as valid are given in bold. When a
species has been occasionally referred to a genus of medusa-producing hebellids by a
few authors and to other genera by all other authors, only the records of medusa-pro-
ducing hebellids are listed.

Hebella pocillum (Hincks, 1868) = Lafoea dumosa (Fleming,1820)

Lafoea pocillum Hincks, 1868: 204-205, pl. 40, fig. 2; Bedot, 1918: 175; Bedot, 1925: 266; Vervoort, 1946:
201; Naumov, 1960 (1969):9, 61, 65, 116,273-274,fig. 161; Rees & Thursfield, 1965: 80.

Hebella pocillum; Nutting, 1901: 159, 175; Jaderholm, 1909: 19, 71; Ritchie, 1911: 33; Fraser, 1911: 51;
Fraser, 1918: 353; Fraser, 1921: 166; Bedot, 1925: 261; Fraser, 1927 326; Fraser, 1931: 481; Fraser,
1937: 114, pl. 24, fig. 130; Fraser, 1944: 207; Fraser, 1946: 57, 189-190; Yamada, 1955: 122, fig. 1B;
Patriti, 1970:27, fig. 27; Rees & Vervoort, 1987 41.

Hebella (Lafoea)pocillum; Torrey, 1902:12, 22; Hartlaub, 1905:587.

non Hebella pocillum v. adriatica;Babic, 1910:213, pl. 1,figs2 a, b.

Lafoea fruticosa f. pocillum;Vervoort, 1949: 148.

non Scandia pocillum; Picard, 1951: 349; Picard, 1951b: 261; Picard, 1955: 187; Rossi, 1961: 81, fig. 2
Garcia Corraleset al., 1979:23-24, fig. 10; Gili, 1982: 72-73, fig. 33; Gili et al., 1984:422.

non “’Scandiapusillum”; Gili et al., 1984:414.
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Discussion.— Cornelius (1975), after examination of type material, considered
Lafoea pocillum Hincks, 1868, as conspecificwith Lafoea dumosa (Fleming, 1820).

Hebella gigas (Pieper, 1884)= Scandia gigas (Pieper, 1884)

Lafoea gigas Pieper, 1884: 165; Carus, 1884: 10; Schneider, 1897: 483, 503, 508; Babic, 1904: 211-212;
Bedot, 1916: 141; Bedot, 1918: 175; Bedot, 1925:261.

Lafoea pocillum f. adriatica; Babic, 1910: 213, fig.2 a, b.

?Hebella gigas; Hadzi, 1913:209, figs 34-35.

Croatellagigas; Hadzi, 1915: 64-78, figs 22-27; Stechow, 1923a: 139.

Hebella gigas; Stechow, 1919:76; Leloup, 1934: 8.

Hebellopsis gigas; Broch, 1933:61-62, fig. 22.

Scandia gigas; Boero, 1981a: 190, fig. 6; Gili & Castello, 1985: 9-14; Gili & Garcia Rubies, 1985: 45, 51,
fig. 6 E-F; Gili, 1986: 171, fig. 4, 27B-C; Llobet, et al., 1986:35/39, fig. 4H.

Living material.— Portofino, Genova, Italy (LigurianSea): severalfertile colonies growing on algae.

Discussion.— Authors working in the Mediterranean area used the name Scandia
pocillum for Lafoea gigas Pieper (1884) (see under Hebella pocillum). Boero (1981a) rein-
troduced the name S. gigas since Cornelius (1975)showed that L. pocillum is conspecif-
ic with L. dumosa. Hadzi (1915)based his genus Croatella on material he considered
identical with that described by Pieper as L. gigas. Scandia Fraser, 1912 predates Croa-
tella Hadzi, 1915.

Hebella neglecta Stechow, 1913= Scandia neglecta (Stechow,1913)

Hebella neglecta Stechow, 1913a: 139; Stechow, 1913b: 108, fig. 83; Hadzi, 1916: 26-27; Jaderholm, 1919:
10, pl. 11 fig. 5; Stechow, 1923a: 138; Nutting, 1927:208; Boero, 1980: 134; Calder, 1991:39.

Croatellaneglecta; Stechow, 1923d: 9.

Scandia neglecta; Fraser, 1936:50, fig. 3; Hirohito, 1995: 131-133, fig. 38 f-i.

Discussion.— Hirohito (1995)described the gonophores as styloids, thus confirm-
ing assignment of this species to the genus Scandia, as suggested by Fraser (1936).
Specimens of this species, however, have always been reported as growing on other
hydroids, a substrate typical for both Hebella and Anthohebella. If further studies will
reveal thepresence of swimminggonophoresin the gonotheca, this species should be
assigned to Anthohebella.

Hebella michaelseni Broch, 1914 = Hebella scandens (Bale, 1888)

Hebella Michaelseni Broch, 1914:32, fig. 7, pl. 1,fig. 2; Stechow, 1925b: 522.
Phortis michaelseni; Stechow, 1923a: 139.
Hebella scandens var. michaelseni;Vervoort, 1959;238-239, fig. 13; Gili, Vervoort & Pagés, 1989:72-73, fig. 3.

Material.— Mussera, Kinsembo, Ambrizette (Angola):type series, five slides with infertile colonies
growing on Sertularella polyzonias (Linnaeus, 1758), det. H. Broch (IRSNB, no. 1.G. 11365); Hebella scan-
dens var. michaelseni, W coast of Africa, 5'37"" 0°38'E, 50 m depth, St. 85, 30.1.1946, Atlantide Expedi-
tion St. 85: one infertile colony mounted on slide, growing on Sertularella undulitheca Vervoort, 1959
(RMNH Coel. no. 1289).
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Discussion.— Gonosome unknown. Stechow (1925b) considered Hebella michaelse-
ni as identical with H. calcarata. Vervoort (1959) and Gili et al. (1989) considered H.
michaelseni as conspecific with Hebella scandens, ranking it at variety level due to dif-
ferences in size and corrugation of the hydrothecal wall. Such features are quite var-
ied even within the same colony, so that H. michaelseni is considered conspecificwith
H. scandens.

Hebella spiralis Nutting, 1927 =Hebella scandens (Bale, 1888)

Hebella spiralis Nutting, 1927:208-209, pl. 40, figs 4-6; Vervoort & Vasseur, 1977 13; Rees & Vervoort,
1987: 35-36; Calder, 1991:43-44.

Discussion.— Gonosome unknown. Hydrothecae of Hebella scandens can have a
morphology similarto that of the present nominal species which, thus, could prove to
be identical with H. scandens, as already proposed by Calder (1991)and also Vervoort
& Vasseur (1977), who treated it as a variety of H. scandens.

Hebella michaelsarsi (Leloup, 1935)= Scandia michaelsarsi (Leloup, 1935)

Campanularia (?)mutabilis; Broch, 191410, fig. 13.

Laomedea michael-sarsi Leloup, 1935:22, fig. 9.

Scandia mutabilis; Fraser, 1944: 208, pl. XXXIX, fig. 187.

Hebella michael-sarsi; Vervoort, 1959: 242-243, fig. 16; Vervoort, 1968: 100; Boero, 1980: 134.
Scandia michael-sarsi; Garcia Corrales, et al., 1979:20-21, fig. 9.

Hebellopsis michaelsarsi Calder, 1991:45-46.

Material.— Dry Tortugas (Florida): syntype mounted on slide, fragments of colonies, (IRSNB, no. I.G.
10.497); Atlantic Ocean 10°22'N 16°22'W, 17.xii.1945, Atlantide Exp. St. 44: one infertile colony in spir-
it, growing on Idiellana pristis (Lamouroux, 1816) (RMNH).

Discussion.— Gonosome unknown. This nominal species has been referred to
Laomedea (Leloup, 1935), then to Hebella (Vervoort, 1959), Scandia (Garcia Corrales et
al., 1979)and Hebellopsis (Calder 1991). Fraser (1944) considered this species as con-
specific with Scandia mutabilis. The original description by Leloup (1935)reports on a
long and branched pedicel, a feature not shared by any other species of Hebella and
typical of the genus Scandia. Contrary to what was stated by Calder (1991), who
retained this species as valid due to the presence of a thick diaphragm, Leloup (1935)
described the diaphragm as “mince” (thin). Vervoort (1959) reported on material
growing loosely on Idiellana pristis, having a differenthabit from other Hebella species.
Examination of syntype material, however, confirmed the presence of a diaphragm
similar to that of Scandia gigas. We concur with Calder (1991)in retaining this species
as distinct from Scandia mutabilis since this last species has an annular thickening and
no diaphragm and, for the reasons given above, with Garcia Corrales et al. (1979)in
referring it to Scandia.

Hebella corrugata (Fraser, 1938)= Scandia corrugata Fraser, 1938

Scandia corrugata Fraser, 1938a: 46, pl. 11, fig. 52; Fraser, 1938b: 110; Fraser, 1938c: 133; Fraser, 1946:58,192.
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Hebella corrugata; Cairnset al., 1991:24.

Discussion.— Described as a species of Scandia by Fraser (1938a) and transferred to
Hebella by Cairnset al. (1991). The figure given by Fraser shows characteristicgonothe-
cae, much different from those of other Hebella species. The difference consistsin them
not being truncated distally and being smaller than the hydrotheca. Fraser (1938a) did
not report about the type of gonophore. However, he based the genus Scandia Fraser,
1912 (Fraser, 1912a) on the presence of fixed gonophores, as opposed to Hebella, char-
acterized by free medusae. His inclusion of the materialin Scandia, thus, should impli-
citly mean that he considered the gonothecae as containing a fixed gonophore. The
transfer of Scandia corrugata to Hebella, as proposed by Cairns et al. (1991), causes
homonymy because there is another Hebella with the same name: Hebella corrugata
(Thornely, 1904).We provisionally include the present speciesin Scandia.

Hebella (?)eximia Fraser, 1944=Hebella scandens (Bale, 1888)

Hebella (?) eximia Fraser, 1944: 207, pl. 39, fig. 185; Fraser, 1946: 58, 190; Vervoort, 1968: 100; Boero,
1980:134.

Discussion.— Gonosome unknown. Characterizedby long, cylindrical hydrothec-
ae. According to Fraser (1946: 190) "'the nature of the trophosome should place this
specieswith H. calcarata, and the distribution fits in perfectly, but judgement must be
withheld until the gonosome is obtained. We agree with Fraser (1946) and consider
H. eximia as conspecificwith the nominal species H. calcarata, and so with H. scandens.

Hebella sinuosa (Vannucci, 1949)=Hebella scandens (Bale, 1888)

Hebellopsis sinuosa Vannucci, 1949:237, pl. 2, fig. 24; Calder, 1991:43-45.
Hebella sinuosa; Boero, 1980: 134.

Discussion.— Gonosome unknown. Calder (1991)tentatively considered Hebellop-
sis sinuosa as conspecific with Hebella scandens, a view we agree with.

Hebella besnardi (Vannucci, 1950)=Hebella scandens (Bale, 1888)

Hebellopsis besnardii Vannucci, 1950:85, pl. 1, fig. 3; Calder, 1991:43-45.
Hebella besnardi; Boero, 1980: 134.

Discussion.— Gonosome unknown. This nominal species has been already tenta-
tively considered as identical with H. scandens by Calder (1991). We agree with this
decision, due to insufficient knowledge of the variation and reproduction and resem-
blance of the drawings in the original description with some of the many different
morphotypes of the hydrothecae of H. scandens.

Hebella urceolata Millard, 1964 =Hebella scandens (Bale, 1888)

Hebella urceolata Millard, 1964:11-13, fig. 2 A; Garcia Corrales, et al., 1979:17, fig. 7.
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Discussion.— Considered as conspecific with H. scandens by Millard (1975) and
Calder (1991), a decision we concur with. Garcia Corrales et al. (1979), considered it as
valid, but similar to H. scandens, without noting the comments of Millard (1975)on its
status.

Hebella thankasseriensis Mammen, 1965= Hebella dispolians (\Warren,1909)
Hebella thankasseriensis Mammen, 1965:5-6, figs 32-33: Boero, 1980:134; Gibbons & Ryland, 1989:395.

Discussion.— Gonosome unknown. Mammen (1965) did not cite the other two
species of hebellids known to have stolons penetrating the tissues of their hosts
(namely H. furax and H. dispolians), and considered this species as new due to this
particular habit. His description and figures look similar to those of H. dispolians, so
H. thankasseriensis is considered conspecific with it.

3 - Doubtful species

Most of the following species (listed alphabetically)have been based on insuffi-
cient diagnostic features, their descriptionsbeing too general and the material, when
available, being of uncertain identification. The treated species have been referred at
least once to Hebella or to Hebellopsis. Since we retain Hebellopsis as identical with
Hebella, we will refer all the folowing nominal speciesto Hebella.

Hebella calcarata (L. Agassiz, 1862)

Medusa:

Laodicea calcarata L. Agassiz, 1860-62: 350 (adult medusa); A. Agassiz, 1865a: 122-124, 126, 131-132,
138, 224, figs 184-189, 194 (adult medusa); A. Agassiz, 1865b: 91 (adult medusa); Claus, 1881:89;
Mayer, 1910:204; Bigelow, 1914: 12. [= L. cruciata Forskal, 1775= L. undulata (Forbes & Goodsir,
1853); Kramp, 1961: 14; Rees & Thursfield, 1965:76.

non Laodice (Lafoea) calcarata; Metschnikoff, 1886:83, pl. 4, figs 17-31, pl. 5, fig. 1.

non Laodice calcarata; Browne, 1907 460,463,465-466.

Phortis calcarata; Stechow, 1923a: 139.

Hydroid:

Lafoea calcarata; auct. [not Lafoea calcarata (A. Agassiz, 1865a) = Laodicea undulata (Forbesand Goodsir,
1853)]; A. Agassiz, 1865a: 124-126, 132, figs 190-193 (hydroid and young medusa); Coues & Yar-
row, 1878:308; Levinsen, 1893:170; Nutting, 1899: 748; Hargitt, 1901:387,568, figs 24/50; Hargitt,
1902a: 14; Hargitt, 1902b: 554; Schydlowsky, 1902: 152; Billard, 1904:481; Hargitt, 1904 43; Hart-
laub, 1905:587; Billard, 1906a: 330; Billard, 1906b: 173-174, 177; Billard, 1906c: 157, 174; Browne,
1907:463,465-466; Congdon, 1907 467; Mayer, 1910:204.

Hebella calcarata; Nutting, 1901:342, 352-353, 359, 369-370, 378, figs 56, 94; Nutting, 1904:58; Thornely,
1904: 108, 116; Billard, 1907: 337, 339-340; Ritchie, 1909: 524; Kingsley, 1910: 28, pl. 5, fig. 43;
Mayer, 1910: 202; Ritchie, 1910:7; Ritchie, 1911:800-801,810; Fraser, 1912a: 371, fig. 34; Bale, 1913:
118-120; pl. 12, fig. 10; Levinsen, 1913: 284-285; Stechow, 1913: 105, fig. 79; Bale, 1915: 251-253;
Fraser, 1918: 253; Jaderholm, 1920: 3; Fraser, 1921: 166; Jarvis, 1922: 332, 336; Bennitt, 1922: 149;
Stechow, 1923a: 138-139; Bale, 1924: 235; Trebilcock, 1928: 4; Billard, 1933: 6; Leloup, 1937b: 96;
Fraser, 1938a: 46; Fraser, 1939:159,165; Leloup, 1940:8; Kramp, 1943:23-40; Fraser, 1944:205; pl.
39, fig. 183; Vervoort, 1946: 304; Fraser, 1947 9; Fraser, 1948: 227; Picard, 1951: 161; Buchanan,



34 Boero et al. Medusae of some species of Hebella and Anthohebella. Zool. VVerh. Leiden 310 (1997)

1957 362; Ralph, 1958: 306-308, fig. 1 a-s; Pennycuick, 1959: 151, 188; Ralph, 1961: 236; VVervoort,
1968: 100; Hirohito, 1969: 14-16, fig. 11; Vervoort, 1972:65; Leloup, 19749, fig. 6; Garcia Corrales
et al., 1979: 11-14, fig. 4; Gili, 1982: 152; Spracklin, 1982: 246-249, fig. 115¢; lzquierdo et al., 1986:
86-88, fig. 4; Yamada & Kubota, 1987: 39; Gibbons & Ryland, 1989:395; Hirohito, 1995: 118-120,
fig-33 d-h.

Hebella calcarata var. contorta: see Hebella contorta.

Hebellopsis calcarata; Yamada, 1959:46.

Discussion.— Further rearing of the medusae with ocelli obtained from the
hydroid of Hebella scandens might prove that the medusa described as Laodicea calcara-
ta by L. Agassiz (1862)has a hebellid hydroid. If this were so, H. calcarata (L. Agassiz,
1862)would have priority over H. scandens (Bale, 1888), but such decision is prema-
ture with the presently poor state of knowledge. All records of H. calcarata hydroids
do not refer to the original description of this medusa-based species, but to inference
about its life cycle, and should be ascribed to H. scandens. The medusa-based nominal
species Laodicea calcarata is currently regarded conspecific with L. undulata (Forbes &
Goodsir, 1853) (see Bigelow, 1914; Kramp, 1961), and the hydroids of Laodicea are
known to be operculated (see Metschnikoff, 1886; Russell, 1936; Russell, 1953 for L.
undulata; Bouillon et al., 1991, for L. indica Browne).

For further discussionsee remarks on Hebella scandens.

Hebella communis Calder, 1991
Hebella communis Calder, 1991:42-45, fig. 26.

Material.— Atlantic Ocean, 2 km off Castle Rock (Bermuda): holotype in spirit, one infertile colony
growing on Thyroscyphus marginatus, 60 to 90 m depth, 3.ix.1977 (ROMno. ROMIZ B293).

Discussion.— Gonosome unknown. The present nominal species was proposed
with caution by Calder (1991: 43) who distinguished it from Hebella scandens "'as hav-
ing larger, less cylindrical hydrothecae and longer, distinctly annulated pedicels”.
The present evaluation of diagnostic characters of hebellid species showed that fea-
tures such as those invoked by Calder (1991)to identify Hebella communis can be high-
ly varied even within the same colony (see H. furax above) so that knowledge of the
gonosome, especially when other distinctive characters are lacking, is essential. Fur-
thermore, hebellids can show much modified morphologies according to the host on
which they grow and to their position on it. Hebella scandens, being one of the most
catholic hebellids in host choice, is thus a much varied species. Hebella communis,
being based on insufficiently distinctive characters, is provisionally regarded as
doubtful or, possibly, as conspecificwith H. scandens.

Hebella corrugata (Thornely, 1904)

Campanularia corrugata Thornely, 1904: 114-115, pl. 1,fig. 2; Ritchie, 1907: 341; Ritchie, 1910a: 2, 4, 11;
Ritchie, 1910b: 800-801,809,816; Ritchie, 1910c: 286,830; Vanhoffen, 1910:314.

Hebella corrugata; Vanhoffen, 1910: 271-314; Stechow, 1913: 105, figs 80-82; Broch, 1914: 30, fig. 6;
Jaderholm, 1919: 11, fig. 6; Stechow, 1923a: 139-140; Stechow & Miiller, 1923:462, fig. 2; Hargitt,
1924:487-488; Trebilcock, 1928:4; Billard, 1941: 13, figs 3-4; Rees & Thursfield, 1965: 72-73; Mam-
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men, 1965:3, fig. 30; Millard & Bouillon, 1975:9.
Croatella corrugata; Hadzi, 1916, p. 26.
Halicornaria plumosa (gonotheca); Armstrong, 1879: 101.
Hebella costata corrugata; Billard, 1941: 13, figs 3-4.

Material.— Philippines, Cebu City, piers of harbour, 1976:0ne fertile colony in spirit, leg. M. Lourdes,
det. W. Vervoort (RNHM Coel. no. 8129).

Discussion.— Gonosome unknown. Systematic position discussed by Millard &
Bouillon (1975).Here considered as a doubtful species (see discussion of H. costata, H.
muscensis and Anthohebella tubitheca).

The material from the Philippines bears gonothecae with medusa buds and close-
ly resembles H. furax.

Hebella costata (Bale, 1884)

Campanularia costata: Bale, 1884: 56, pl. 1, fig. 3; Bale, 1888: 757; Billard, 1941: 13-14, figs 2-3; Ralph,
1958:308-309, fig. 1;Pennycuick, 1959:151,188.

Material.— Madagascar, Isle Europe, 50 m depth, St. P. 9: one infertile colony mounted on slide,
growing on Plumularia spec., leg. P. Vasseur, det. W. Vervoort (RMNH Coel. no. 8129); Comores,
Mayotte Island, Dzaudzi reef, 2 m depth, 7. 1964;one infertile colony in spirit, growing on Synthecium
patulurn (Busk, 1852), leg. P. Vasseur, det. W. Vervoort (RMNH Coel. no. 8152).

Discussion.— Gonosome unknown. Millard & Bouillon (1975) suggested that the
original description of this nominal species could apply to hydroids with medusae or
with fixed gonophores and considered H. costata as a nomen oblitum. \WWe consider it as
doubtful.

Hebella cylindrata Marktanner-Turneretscher, 1890

Hebella cylindrata Marktanner-Turneretscher, 1890: 214, pl. 3, fig. 15; Pictet, 1893: 42, Marktanner-
Turneretscher, 1898: 401; Versluys, 1899: 31-32; Jaderholm, 1904: 274; Billard, 1904b: 481; Billard,
1906¢: 174-175; Babic, 1910: 210; Levinsen, 1913: 285; Bedot, 1916: 124; Bedot, 1918: 153; Bedot,
1925:226; Vervoort, 1959:241-242, fig. 15; De Haro, 1965: 108-109, fig. 3; VVervoort, 1966: 123; Ver-
voort, 1968:100; VVervoort, 1972:65-66; Garcia et al., 1980: 12-13; Gili, 1982:72.

Phortis cylindrata; Stechow, 1923a: 139.

Material.— Albatross collection D 3727 one infertile colony mounted on slide, growing on a hydroid
labelled Macrorhynchia phoenicea (NHML no. 1970.3.3.48).

Discussion.— Gonosome unknown. This nominal species has been alternately
included in and removed from the synonymy of Hebella scandens and H. calcarata by
many authors, almost all of them stressing the necessity of knowledge of the gono-
some for a final decision (see Vervoort, 1959).The original description did not report
on features which could allow its distinctionfrom other hebellids.
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Hebella cylindrica (Von Lendenfeld, 1885)

Lafoea cylindrica Von Lendenfeld, 1885a: 908, 912, pl. 40, figs 4-5; Von Lendenfeld, 1885b: 690; Von
Lendenfeld, 1887 18; Farquhar, 1896:461; Billard, 1904:481; Jaderholm, 1904:274; Billard, 1906d:
74; Warren, 1908:342-343.

Hebella cylindrica; Marktanner-Turneretscher, 1890: 214; Pictet, 1893:2, 41, 43, pl. 2, fig. 36; Vesluys,
1899: 29-31, fig. 1; Weltner, 1900: 585-587; Jaderholm, 1904: 271; Hartlaub, 1905:586-588; Billard,
1907:339; Warren, 1908: 342-343; Bale, 1913:120, fig. 10; Levinsen, 1913:284-285; Bedot, 1916: 124;
Bedot, 1918: 153; Jarvis, 1922: 336; Stechow & Miiller, 1923: 242; Bedot, 1925: 226; Totton, 1930:
155; Billard, 1942:67, fig. 1; Fraser, 1944:206, pl. 39, fig. 184; Fraser, 1946: 190; Vervoort, 1946:305;
Ralph, 1958:308, fig. 1t; Vervoort, 1966:123, fig. 25; Vervoort, 1972:66; van Soest, 1976:80; Boero,
1980: 134; Calder, 1991:43-44: Cairns et al., 1991:43-44.

Hebella cylindrica var. elongata Billard, 1942: 67, fig. 1; Vervoort, 1966: 123, fig. 25; van Soest, 1976: 80,
Van Praet, 1979:882.

Material.— H. cylindrica var. elongata. Siboga Expedition St. 257: syntype, numerous infertile colonies
on Sertularella moluccana (von Campenhausen, 1896) (ZMA Coel. no. 5184,5232); Siboga Expedition St.
257: syntype, one infertile colony mounted on slide, growing on Sertularella moluccana (MNHNP no.
HL 190);H. cylindrica var. elongata. Acapulco, Panama, Galathea Expedition St. 716, 7°25'N 89°32'W,
6.v.1952, 3570 m depth: one infertile colony mounted in slide, growing on a bryozoan (?) (RMNH
Coel. no. 3759).

Discussion.— Considered by many authors as conspecific with either Hebella cal-
curata or H. scandens, though Calder (1991)excluded it from the synonymy of H. scan-
dens. In the original description Von Lendenfeld (1885a: 912) noted that "Near the
bottom, which appears semi-spherical we find a perforated disc, forming a ring near
the base of hydrotheca”, a sentence which strongly suggests the presence of a perisarc
diaphragm. Syntype material of Hebella cylindrica var. elongata consists of hydrothecae
elongated due to rim renovation and, contrary to what is suggested by the original
description, with a membranous diaphragm. The gonosome is absent in this syntype
material, and features are insufficient for its identification.

The material described as H. cylindrica var. elongata by Vervoort (1966)is reported
to grow on a bryozoan. The architecture of the supporting animal, however, is similar
to that of erect hydroid colonies. If proven to be a bryozoan, this should be the only
case of a Hebella not growing on hydroids. The thecae of the Galathea material are
very narrow at the base; this feature may prove to be of specific value. Pictet (1893)
described the gonotheca with medusa buds from material he referred to H. cylindrica.
Due to the high degree of variation within the same colony, he considered the three
nominal species H. cylindrata Marktanner-Turneretscher, 1890, H. contorta Marktan-
ner-Turneretscher, 1890, and H. scandens (Bale, 1888) (but this last species with some
doubt) as conspecific with H. cylindrica (Von Lendenfeld, 1885). Ralph (1958: 308),
however, mentioned that no other record from the type locality (nor from New Zea-
land) was known and that the status of H. cylindrica was doubtful. If considered as
conspecific with H. scandens (Bale, 1888), the name H. cylindrica (Von Lendenfeld,
1885) should have priority, as already suggested by Pictet (1893)who refrained from
taking such a decision only due to incomplete knowledge of the gonosome of H. scan-
dens. At present, materials referred to both H. scandens or H. cylindrica are known to
produce free medusae, so that Pictet’s caution could be removed and the two species
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might be considered identical. Following Ralph‘s opinion on the identity of type
material of H. cylindrica, we suggest regarding this nominal species as insufficiently
described.

Hebella expansa (Fraser, 1938)

?Scandia expansa Fraser, 1938b: 140, pl. 20, fig. 8; Fraser, 1946:58,191-192.
Hebellopsis expansa; Cairns et al., 1991:24.

Discussion.— Gonosome unknown. The species is characterized by a ringed
hydrotheca, a feature shared with other species of Hebella. Millard & Bouillon (1975)
demonstrated that the absence of gonophores makes identification of hebellidsunreli-
able when recognized only on such a feature.

Hebellopsis hartmeyeri Stechow & Muller, 1923

? Lictorella halecioides; Borradaile, 1905: 836-840, fig. 3 (gonotheca).
Hebellopsis hartmeyeri Stechow & Muller, 1923: 463, fig. 4; Stechow, 1924: 69; Stechow, 1925: 213-214,
fig.F.

Material— NNE of Heirisson Pong: one infertile colony on unidentified hydroid, mounted on slide,
det. E. Stechow, redet. E. Leloup (IRSNBno. I.G. 11365).

Discussion.— Gonosome unknown. Hebella hartmeyeri is characterized by having
a cylindrical, long and narrow hydrotheca, with a perisarc diaphragm. Such features,
however, have been reported for Hebellopsis ritchiei, Hebella plana, H. cylindrica var.
elongata, H. communis, H. eximia, and H. sinuosa. All are based on slight variations in
much-varied characters such as the flaring of the hydrothecal rim or the length of the
pedicel.

Hebella indica Stechow, 1922

Desmoscyphus humilis; Armstrong, 1879: 101 (gonotheca).
Hebella indica Stechow, 1922: 146; Stechow, 1923a: 138; Boero, 1980: 134.

Discussion.— Gonosome unknown. Stechow (1922) apparently never saw materi-
al of this species, describing it from a figure given by Armstrong (1879)df a gonothe-
ca of Desmoscyphus humilis (= Sertularia armstrongi Bedot, 1925). The difference from
H. scandens, according to Stechow (1922), should be the length of the pedicel.

Hebella lata Pictet, 1893

Hebella lata Pictet, 1893: 2, 40, pl. 2, figs 34-35; Ritchie, 1910: 7; Levinsen, 1913: 284; Bedot, 1918: 159;
Bedot, 1925:226.

Material.— Amboina: holotype, infertile colonies growing on fragments of stem of plumulariid (indi-
cated as Lytocarpus philippinus in the originaldescription, but as “tronc de Plumularien” on the label)
(MHNGno. C 11/21).
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might be considered identical. Following Ralph‘s opinion on the identity of type
material of H. cylindrica, we suggest regarding this nominal species as insufficiently
described.

Hebella expansa (Fraser, 1938)

?Scandia expansa Fraser, 1938b: 140, pl. 20, fig. 8; Fraser, 1946:58,191-192.
Hebellopsis expansa; Cairns et al., 1991:24.

Discussion.— Gonosome unknown. The species is characterized by a ringed
hydrotheca, a feature shared with other species of Hebella. Millard & Bouillon (1975)
demonstrated that the absence of gonophores makes identification of hebellidsunreli-
able when recognized only on such a feature.

Hebellopsis hartmeyeri Stechow & Muller, 1923

? Lictorella halecioides; Borradaile, 1905: 836-840, fig. 3 (gonotheca).
Hebellopsis hartmeyeri Stechow & Muller, 1923: 463, fig. 4; Stechow, 1924: 69; Stechow, 1925: 213-214,
fig.F.

Material— NNE of Heirisson Pong: one infertile colony on unidentified hydroid, mounted on slide,
det. E. Stechow, redet. E. Leloup (IRSNBno. I.G. 11365).

Discussion.— Gonosome unknown. Hebella hartmeyeri is characterized by having
a cylindrical, long and narrow hydrotheca, with a perisarc diaphragm. Such features,
however, have been reported for Hebellopsis ritchiei, Hebella plana, H. cylindrica var.
elongata, H. communis, H. eximia, and H. sinuosa. All are based on slight variations in
much-varied characters such as the flaring of the hydrothecal rim or the length of the
pedicel.

Hebella indica Stechow, 1922

Desmoscyphus humilis; Armstrong, 1879: 101 (gonotheca).
Hebella indica Stechow, 1922: 146; Stechow, 1923a: 138; Boero, 1980: 134.

Discussion.— Gonosome unknown. Stechow (1922) apparently never saw materi-
al of this species, describing it from a figure given by Armstrong (1879)df a gonothe-
ca of Desmoscyphus humilis (= Sertularia armstrongi Bedot, 1925). The difference from
H. scandens, according to Stechow (1922), should be the length of the pedicel.

Hebella lata Pictet, 1893

Hebella lata Pictet, 1893: 2, 40, pl. 2, figs 34-35; Ritchie, 1910: 7; Levinsen, 1913: 284; Bedot, 1918: 159;
Bedot, 1925:226.

Material.— Amboina: holotype, infertile colonies growing on fragments of stem of plumulariid (indi-
cated as Lytocarpus philippinus in the originaldescription, but as “tronc de Plumularien” on the label)
(MHNGno. C 11/21).
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Discussion.— Gonosome unknown. Hebella lata resembles other species with wide
and short hydrothecae, and its description could apply to a generalized hebellid. Dif-
ferent hydrothecae from type material could be identified as Anthohebella parasitica,
Hebella furax or Hebella dyssymetra, but lack of a gonosome makes identification
impossible.

Hebella longa Stechow, 1926

Hebella longa Stechow, 1926:98-99. Based on descriptions of ?Lafoea pocillum; Clark, 1876: 215, fig. 21,
and ?Lafoea sibirica; d’Arcy Thompson, 1887:393, fig. 2.

Discussion.— Gonosome unknown. Described without figure by Stechow (1926),
it could be any of the hebellidswith long hydrothecae.

Hebella parvula (Hincks, 1853)

Campanularia parvula Hincks, 1853: 178, pl. 4, fig. A.

Lafoea parvula; Hincks, 1868: 203, fig. 24, pl. 40, fig. 1; Bedot, 1910: 323; Bedot, 1912: 314; Bedot, 1916:
141; Bedot, 1918: 175; Bedot, 1925:256.

Hebellaparvula; Jaderholm, 1909: 19/71; Stechow, 1923a: 139; Stechow, 1923b: 106; Stechow, 1925b: 441,
fig. 16; Millard & Bouillon, 1973:60; Millard, 1975: 182, fig. 59D; Boero, 1980:134.

Lafoea pocillum var. parvula; Naumov, 1969:274.

Discussion.— Gonosome unknown. The figures and description by Hincks (1853)
give no indication of the presence of a diaphragm, suggesting assignment of this
nominal speciesto Lafoea, an opinion already expressed by Naumov (1969).Cornelius
(1975) could not locate the type material, but found contemporary specimens labelled
Lafoea parvula in the collections of the Natural History Museum (London)and identi-
fied them as Calicella syringa with missing operculum, stating that the species could
have been based on such material. The pedicel figured by Hincks (1868) has more
marked annulations than present in Lafoea. Stechow (1925b) reported Hebella parvula
from South Africa (see also Millard, 1975), but his figures and descriptions could be
referable to H. scandens.

Hebella pusilla Stechow, 1923
Hebella pusilla Stechow, 1923a: 135; Stechow, 1923c¢: 5; Calder, 1991:43.

Discussion.— Gonosome unknown. Stechow (1923a) described this species on the
basis of a figure of Sertularella quadrata Nutting, 1895 published by Nutting (1904)in
which an epizoic hydroid was shown. Calder (1991)tried to locate Nutting's material
but found no epizoic hydroids, so that he considered this nominal species as dubious.

Hebella pygmaea (Alder,in Hincks, 1868)

Lafoea pygmaea Alder in Hincks, 1868:205, pl. 40, fig. 3.
Hebella pygmaea; Nutting, 1901: 353, fig. 44; Kingsley, 1910:28, pl. 5, fig. 44.
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Discussion.— Cornelius (1975) identified the type material as a Calicella, a genus
with much different features from those reported in the description given by Hincks
(1868).On the one hand, this incongruence might be due to mislabeling of type mate-
rial. On the other hand, no Hebella species are currently reported from the British Isles
(see Cornelius, 1975), so that, if Hincks’ material was really a Hebella, it has never
been found again in the type locality. Actually, no records of Hebella species are avail-
able from the boreal and arctic region. The referral of Lafoea pygmaea to the genus
Hebella by Nutting (1901) and Kingsley (1910)is possibly due to misinterpretation of
the originaldescription when identifying material other than the type.

Hebella ritchiei VVervoort, 1959

Lafoea tenellula; Ritchie, 1911: 820, pl. 88, fig. 5.
Hebella ritchiei Vervoort, 1959:244-245, fig. 17; Rees & Thursfield, 1965: 74-75,197; Vervoort, 1966:123-
124, fig. 26; Boero, 1980: 134.

Discussion.— Gonosome unknown. This species resembles other hebellids with
elongated hydrothecae (see discussion of H. hartmeyeri) and cannot be recognized by
any particular feature.

Hebella sibogae (Billard, 1942)

Hebellopsis sibogae Billard, 1942: 70, fig. 8; van Soest, 1976:81.
Hebella sibogae; Boero, 1980: 134.

Material.— Siboga Expedition St. 129, holotype, one infertile colony growing on algae (ZMA Coel. no.
5224).

Discussion.— Gonosome unknown. Billard (1942) reported this species as grow-
ing on algae, an unusual substrate for Hebella, but common for Scandia. The short
description could apply to any hebellid and the figure resembles a species of Scandia
in the shape of the theca and the length of the pedicel. These features were confirmed
by inspection of holotype material. We consider it a doubtful species referable to
Scandia.

Hebella venusta (Allman, 1877)

Lafoea venusta Allman, 1877 10-11, pl. 6, figs 3-4; Clarke, 1879:239,241,243; Allman, 1888:29; Nutting,
1895: 88, fig. 2b; Jaderholm, 1904: 270-274; Ritchie, 1909: 260-263; Ritchie, 1910a: 800-802, 815, pl.
76, figs 5-6; Levinsen, 1913: 285; Bedot, 1912: 316; Bedot, 1916: 142; Bedot, 1918: 176; Bennitt, 1922:
249; Bedot, 1925: 267; Fraser, 1943: 91; Fraser, 1944: 227, pl. 47, fig. 212; Fraser, 1946: 57, 181;
Deevey, 1954:270.

Hebella venusta; Stechow, 1921b: 227; Leloup, 1935: 15, fig. 5; Leloup, 1937b: 97, 117;Vervoort, 1968:26-
28, 100, fig. 11; Mergner & Wedler, 1977: 16, pl. 2, fig. 16; pl. 7, fig. 47; Spracklin, 1983: 246,249,
fig. 115; Florez Gonzalez, 1983: 119, 123, figs 17-18; Calder, 1991: 41-42, fig. 25.

Lafoesa venusta; Billard, 1941: 14.

Material— Challenger St. 36: one infertile colony mounted on slide (NHML, no. 88.11.13.12.A); St.
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Thomas Sound, 18.i.1907, one infertile colony mounted on slide, growing on Cnidoscyphys marginatus
(Allman,1877), Leg. Kukenthal & Hartmeyer, det. W. VVervoort (RMNH Coel. no. 3614).

Discussion.— Gonosome unknown. The available descriptions could apply to
Hebella muscensis and Anthohebella tubitheca. However, due to the different features of
the medusa stages in hebellids with ribbed hydrothecae shown by Millard & Bouillon
(1975), we consider this species as doubtful due to insufficient description.

Hebella westindica Stechow, 1921

Hebella westindica: Stechow, 1921a: 897; Stechow, 1921b: 227; Stechow, 1923a : 135.

Discussion.— Gonosome unknown. As for several other nominal species of Hebel-
la, Stechow (1921)described H. westindica from a figure published by another author,
in this case Nutting (1904).Several authors considered this nominal species as con-
specific with H. venucta (see discussion for H. venusta).

Generaldiscussion

The present findings confirm that similar hebellid hydroids can produce quite dif-
ferent medusae or medusoids. Furthermore, their hydrothecae can be widely varied
in shape even within the same colony (fig. 2). Most of the nominal species of Hebella
(and o the alternately recognized or discarded Hebellopsis) might either have been
based on unreliable characters, within the range o variation of previously described
species, or could be species with similar hydroids producing much different medu-
sae, as is the case with Hebella furax vs Anthohebella parasitica and Hebella muscensis vs
Anthohebella tubitheca. In most original descriptions no information is given on intra-
colony variation, which, in our experience, can be so great that single hydrothecae of
the same colony might be assigned to different nominal species if based on previous-
ly accepted distinctions.

Our studieson living material and museum specimens led to the recognition of 11
valid species of Hebella and four valid species of Anthohebella out of the 45 nominal
species of medusa-producing hebellids reported in the literature. Among the remain-
ing ones, 18are considered doubtful, whereas 12 are considered conspecific with cur-
rently recognized species in the genera Hebella, Scandia and Lafoea.

The types of reproductive stages reported in the introduction are emended as fol-
lows in the light of the present knowledge:

1- Liberable eumedusoids with gameteson radial canals:

o Hebella contorta Marktanner-Turneretscher, 1890, described by Stechow & Muller
(1923)from inside the gonotheca.

o Hebella dyssymetra Billard, 1933, described in the present paper for the first time
and recognized also from type material.

2 - Medusae released as immature, with or without ocelli (this feature being variable

according to state of Qevelopmentat liberation).

¢ Hebellastriata Allman, 1888, described by Hartlaub (1905)from inside the gonotheca.
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e Hebella scandens (Bale, 1888), described by Hirohito (1969), Millard (1975), Altuna
Prados (1994) and in the present paper. Pictet’s (1893) description of gonothecae
containing medusa buds of the nominal speciesH. cylindrica could be referable to
H. scandens. Possibly the medusae of this species were described by A. Agassiz
(1865a) as Laodicea calcarata, and by Nutting (1901)as H. calcarata.

* Hebellaplana Ritchie, 1907, described from inside the gonothecaby Totton (1930).

e Hebella crateroides Ritchie, 1909, figured by Ritchie (1910a) as immature medusa
buds into the gonotheca.

e Hebella furax Millard, 1957, described as liberated medusa in the present paper for
the first time.

e Hebella rnuscensis Millard & Bouillon, 1975. Described as liberated medusa in the
present paper for the first time.

5- Swimming gonophores:

» Anthohebella parasitica (Ciamician, 1880), originally described by Boero (1980).

e Anthohebella brevitheca (Leloup,1938), redescribed in the present paper from inside

gonothecae of type material.
Anthohebella tubitheca (Millard & Bouillon, 1975), identified as such by the present
study of type material.
Anthohebella najimaensis (Hirohito, 1995).
- Recognized species with unknown gonophores:
Hebella dispolians (Warren, 1909).
Hebella brochii (Hadzi, 1913).
Hebella laterocaudata Billard, 1942.

e o o b o

We stress again that many nominal species of Hebella are based on unreliable
charactersor on insufficient life-cycle knowledge. As suggested by almost all authors,
the gonosome is of crucial importance for species distinction. A formerly accepted
taxonomic character, diaphragm architecture, proved to be not consistent with medu-
san features, since Hebella scandens (with medusae) and H. contorta (with eumedu-
soids) have a perisarc diaphragm, while H. rnuscensis and H. furax (both with medu-
sae) and Anthohebella tubitheca and A. parasitica (both with swimming gonophores)
have a membranous diaphragm, so that species with almost identical hydroids can
have different types of reproduction and species with similar newly liberated medu-
sae or eumedusoids have different diaphragm architecture.

Neither diaphragm nor medusan features are consistent enough to allow assign-
ment of medusa-producing hebellids to separate genera. The only generic characters
here accepted to exclude a Hebella-like species from Hebella are the presence of swim-
ming gonophores in Anthohebella and the presence of fixed gonophores, branched
pedicels and non-obligate epizoic life on other hydroids in Scandia. The morphologi-
cal difference between Scandia and Hebella resides almost exclusively in their gonothe-
cal content and in much varied features such as length of pedicels. From an ecological
point of view Scandia is mostly epiphytic, whereas Hebella is exclusively epizoic on
hydroids. It seems possible that Hebella species evolved from an ancestor with medu-
sae which became obligatory epizoic on hydroids, and that parallel events of ecologi-
cal shifts from epizoism to epiphytism (and so from Hebella-like hydroids to Scandia-
like hydroids) led to medusa suppression and loss of features directly linked to epizo-
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ic life on hydroids (such as twisted hydrothecae, short pedicels, asymmetriesin skele-
ton). Millard (1973), for instance, remarked how auto-epizoichydroids show “stunt-
ed” morphologies if compared to those of non-auto-epizoic specimens of the same
species. The above described variations of Hebella furax further demonstrate how
hebellids can change morphology according to the site of growth, so that hydroids
growing at the base of the supporting hydroid colony resemble Scandia, whereas
those in between hydrocladia are typical Hebella-like. It is thus possible that Scandia is
a polyphyletic genus, accommodating Hebella species which independently lost both
epizoic habit and medusae. If this were true, Hebella would be paraphyletic. The only
reasonable solution would then be to merge all “hebelliform” species into Hebella,
retaining Scandia as polyphyletic. Such a solution seems too extreme to be taken at the
present state of knowledge and would lead to overlumping, causing great nomenclat-
ural changes, especially when keeping in mind that improvements in knowledge of
species of Scandia, Hebella or Anthohebella could lead to further taxonomic alteration.
Medusae of the same family, for instance, can be similar at liberation and become
much different during development, so that it is still possible that Hebella will have to
be split again when complete life cycles will be described. Such general problems
were recently addressed by de Queiroz & Gauthier (1994), who, however, did not yet
propose a straightforward transformation of Linnean nomenclature into a “phyloge-
netic system of biological nomenclature”, even though the provisional solutions they
propose could apply to the cases presented here.

Conclusion

The taxonomic study of the medusae of hebellids is far from being concluded due
to difficulties in rearing their medusae to maturity. It is quite possible that the medu-
sae of some hydroid-based species of Hebella have been described as distinct medusa-
based taxa. However, we are still unable to refer with certainty a single hydroid-
based species to the corresponding medusa-based species. The present treatment is
thus not conclusive and the generic limitations are, at present, more linked to conven-
ience than to phylogenetic affinities. The insufficient knowledge of life cycle features
makes a phylogenetic analysis of hebellidsimpracticable.

A general outcome of the present account is that similar hydroids can produce
much different medusae and vice-versa. This is usually linked to differential paedo-
morphosis, so that phylogenetic affinities leading to generic distinctions must be eval-
uated case by case, considering additional charactersto medusa reduction (see Boero
et al.,, 1996). At present the recognition of many species of hebellids is impossible if
the mature or well-developed gonosome is not known. Future work on hebellid gene-
ra should avoid proposal of new species and identification of infertile hydroid colo-
nies based on features now considered unreliable.
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(1942: 23),....." and should not be in capitals. References should be arranged at the end of
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1-447.— London." Papers as. "Schulz, W.A., 1911. Zweihundert alte Hymenoptera.—
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Figures, maps and photographs are all considered figures and should be indicated by
consecutive arabic numerals. The (sets of) figures should be 60 or 128 mm wide and at
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