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Observations on Hydractinia aculeata (Hydrozoa, Cnidaria)
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Observations on Hydractinia aculeata (Hydrozoa, Cnidaria). - Two
living colonies of the uncommon hydroid Hydractinia aculeata (Wagner,
1833) found in the Balearic Islands are described and depicted. The
relationships to other similar hydractiniids producing medusoids are
discussed. Partial sequences of the mitochondrial 16S RNA gene were
determined in order to allocate the species to its correct genus within a
recent classification scheme based on a molecular phylogeny of the family.
The 16S sequences did not permit to associate the species to a known genus
of this new classification because the lineage was rather distinct from all
other genus-level clades. The species was thus left temporarily in the genus
Hydractinia.

Keywords: Mediterranean - Hydractiniidae - hermit crabs - morphology -
medusoid.

INTRODUCTION

Hydractinia aculeata (Wagner, 1833) is an endemic, uncommon Mediterranean
hydroid living on shells of gastropods and hermit crabs. In spite of its well charac-
terized morphology and recent re-description (Schuchert, 2008), modern illustrations
are lacking. The present contribution therefore aims at illustrating the species based on
living specimens, as well as discussing its relationships and taxonomy.

The generic subdivision of the family Hydractiniidae was traditionally based on
the presence or absence of a medusa stage and the nature of the hydrorhiza in the polyp
stage (e. g. Bouillon, 1985). Species with free medusac were placed in the genus
Podocoryna. Polyp colonies with normal, reticulate hydrorhiza were assigned to the
genus Stylactaria, while for those species in which the stolons coalesced into a crust-
like hydrorhiza the genus Hydractinia was used. This classification scheme was then
abandoned after the studies of Bouillon et al. (1997) and Boero et al. (1998) showed
that these characters are unsuitable to distinguish genera because it is not possible to
draw unambiguous separation lines between the genera. The three genera were thus
united in the single genus Hydractinia. Recently, the family Hydractiniidae has again
been revised, this time based on extensive molecular phylogenies (Miglietta et al.,
2009, 2010, 2012). In these studies, the genus Hydractinia, as defined by Boero ef al.
(1998) or Bouillon et al. (2006), was split again into several genera. Notably, the
previously well-established genus Podocoryna was re-validated and comprises hydra-
ctiniids producing medusae or medusoids. Also the genus Stylactaria was re-validated,
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but not based on the structure of the hydrorhiza, which was shown to be unsuitable for
generic separations (but it may remain useful at the species level). The new classifi-
cation is based entirely on DNA sequence data and many genera can in fact not be
diagnosed using morphological characters alone. A similar situation is met with in at
least another family of Anthoathecata, the Corynidae (Nawrocki et al., 2010),
suggesting that the problem is not unique to the Hydractiniidae. Such molecular based
genus diagnoses may pose problems for allocating new species to their correct genus.
Likewise, for species like H. aculeata that were not included in the original molecular
analyses, it may be not evident to what genus they actually belong. Therefore, partial
mitochondrial 16S RNA gene sequences obtained from the present material were
compared to all known hydractiniid sequences in order to clarify its position within the
new classification of the Hydractiniidae.

MATERIAL AND METHODS

Two colonies on hermit crabs were collected near Cala Murada, Mallorca,
Balearic Islands (39.4521°N 3.2782°E) on Ist and 2nd July 2010, in a depth of 2 to
3 m. The shells were obtained by combing with an open hand through Peyssonnelia
algae. The specimen MHNG:INVE:71904 is a male colony on a 12 mm long nassarid
shell inhabited by a hermit crab. The specimen MHNG:INVE:71907 is a female colony
growing on a 14 mm long shell of Pisania striata (Gmelin) inhabited by a hermit crab
tentatively identified as Cestopagurus timidus (Roux) using Ingle (1993). Both
colonies were kept alive for observation, then preserved in formalin, and subsequently
deposited in the invertebrate collection of the Natural History Museum of Geneva.

DNA from a few polyps was extracted from both colonies and a fragment of the
mitochondrial 16S RNA gene was amplified and sequenced as described in Schuchert
(2005). The new sequences have been deposited in the EMBL database under the re-
gistration numbers HG976624 and HG976625. They were compared to the complete
set of hydractiniid 16S sequences (GenBank PopSet 188474499) provided by Miglietta
& Cunningham (2012) using maximum likelihood trees as described in Schuchert
(2014). A subset of these 16S data, comprising only European species, was used simi-
larly to examine whether H. aculeata is genetically distinct from the other European
hydractiniids for which 16S sequences are known.

TAXONOMY AND RESULTS

Hydractinia aculeata (Wagner, 1833) Figs 1-4

Hydra ovipara s. aculeata Wagner, 1833: 256, pl. 11 figs 1-10.

Coryne aculeata. — Ehrenberg, 1834: 294.

Hydra aculeata. — M. Sars, 1846: 8.

Hydractinia aculeata. — Allman, 1872: 352. — Motz-Kossowska, 1905: 86, fig. 10. — Herberts,
1964: 161. — Herberts, 1969: 351. — Bouillon et al., 2004: 63, fig. 37A. — Schuchert,
2008: 245, fig. 9.

Stylactis aculeata. — Bavestrello, 1985: 351, fig. 2.

Diagnosis: Colonies growing on gastropod shells, hydrorhiza encrusting or
stolonal, gastrozooids 1.5-2 mm high, 12-14 tentacles in two close-set whorls, gono-
zooids smaller, 3-10 short tentacles, with mouth. Gonophores short-lived medusoids
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FiG. 1

Hydractinia aculeata, living colony from Mallorca. (A) Dorsal view of a hermit crab inhabited
gastropod shell invested by hydroid colony (B) Portion of colony near shell aperture, showing
gastro-, gono-, and tentaculozooids. The size of the shell is 14 mm.
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with mature gonads, released or not, 20-36 eggs, no distinct tentacle bulbs, without or
with 7-8 tentacle stumps.

DESCRIPTION OF EXAMINED MATERIAL: Colonies growing on different gastropod
shells inhabited by the hermit crab Cestopagurus timidus (Roux) (Fig. 1). Hydrorhiza
with varied structure, either stolonal (on the rugose nassarid shell) or forming a crust
(on the smooth-walled shell); small spines present, smooth. Polyps polymorphic,
comprising gastro-, gono-, and tentaculozooids. Colour of polyps yellow, female
gonophores deep orange, male ones beige. All polyps without basal perisarc cup.

Gastrozooids 1.5-2 mm high when extended (Fig. 2B), with dome-shaped to
slightly necked hypostome, covered by a dense band of contiguous nematocysts;
12-14 (rarely 18) tentacles in two close-set whorls. All tentacles held upwards, length
differences less marked than in other hydractiniids.

Gonozooids resembling the gastrozooids and derived from them (Fig. 2D),
comparatively smaller (ca. 1/3 their height), with mouth, and up to 10 shortened
tentacles; in upper third of body one whorl of 1-3 medusa buds, buds globular to
oblong, filled with gametes, radial canals and bulbs well visible. Mature, but still
attached gonophores 0.8 mm long.

Tentaculozooids occur along the rim of the shell opening, slightly tapering,
smaller than gastrozooids, coiling synchronously.

Gonophores short-lived medusoids that can be released (Fig. 2E) or that remain
attached (Fig. 3). Liberated medusoids rather inactive, spherical to oblong, jelly
moderately thick and even, exumbrella without nematocysts, velum present, no distinct
perradial bulbs, with 7-8 tentacle stumps. Manubrium spanning about half the sub-
umbrellar height, without mouth, surrounded by a very thick gonad without perradial
interruptions, females with 30-36 eggs. Colonies dioecious.

Nematocysts:

- large microbasic heteronemes (Fig 4C-D) on hypostome, with faint swelling
of shaft, size of native capsules (3.5-4.5)x(10-10.5)um; the shaft in
discharged capsules is variable and may appear either as characteristic for
euryteles or for mastigophores;

- smaller microbasic euryteles on tentacles and body (Fig. 4B), size of native
capsules (3-3.5)x(7-8)um;

- desmonemes on tentacles and body (Fig. 4A), size of native capsules
(3.5-4)x(6-7)pum.

BioLoGy: Grows on various gastropod shells, inhabited either by molluscs or
hermit crabs. For more details see Schuchert (2008).

DISTRIBUTION: Mediterranean. Type locality: Trieste, Adriatic Sea.

PHYLOGENY: The two 16S sequences (583 base pairs long) obtained from the
present material differ in only two positions. They were compared to the 16S sequences
published by Miglietta & Cunningham (2012). A phylogenetic tree based on maximum
likelihood analysis (HKY model, 100 bootstrap pseudoreplicates, not shown) did not
associate H. aculeata with sufficient bootstrap support to any other species or clade. It
is, however, well delimited from all other European species (Fig. 5).
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F1G. 2

Hydractinia aculeata from Mallorca, after life, all structures or polyps drawn to the same scale.
(A) Tentaculozooid. (B) Gastrozooid. (C) Spine. (D) Gonozooid with incipient (left) and mature
(right) medusoids. (E) Released medusoid after spawning, note rudimentary tentacles.

DISCUSSION

The morphological and molecular data provided herein are intended to allow an
easier, more reliable identification of H. aculeata. Although the description of Wagner
(1833) is surprisingly precise and complete for its time (see reproduction of his figures
in Schuchert, 2008), the species remains rather difficult to separate from a number of
nominal taxa occurring in the Mediterranean and along the European Atlantic coast.
Other medusoids producing Hydractinia species which have been reported in
European waters are: H. allmani, H. calderi, H. hooperii, H. inermis, H. pruvoti, and
H. proboscidea (comp. Schuchert, 2008). The most important distinguishing characters
are the distribution and the type of substrate (Table 1).
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0.5 mm

F1G. 3

Hydractinia aculeata, photo of an isolated gonozooid with attached medusoid after spawning
(left), and incipent gonophore (right).

Hydractinia almani Bonnevie, 1898 (now Schuchertinia allmani) is an arctic to
northern boreal species with much larger hydranths than H. aculeata. The 16S
sequence data show that it is distinct from H. aculeata (Fig. 5).

Hydractinia calderi Bouillon, Medel, & Pefla Cantero, 1997 (now Bouillon-
actinia calderi) was regarded as conspecific with H. proboscidea in my earlier (2008)
publication. However, H. proboscidea is only known to occur on immobile substrata
(see below), this in contradistinction to B. calderi which grows on gastropod shells
only. Bouillonactinia calderi has large (5 mm) polyps with numerous tentacles (up to
40), which is significantly higher than noted for H. aculeata. Mediterranean material
tentatively identified as B. cf. calderi in the study of Miglietta & Cunningham (2012)
proved to be distinct from H. aculeata at the molecular level (Fig. 5). New, living
animals and 16S data must be obtained of topotypical B. calderi material for a more
conclusive evaluation of its identity.

Hydractinia hooperii (Siegerfoos, 1899) (now Bouillonactinia hooperii) was
recorded once from the Mediterranean by Pefia Cantero & Garcia Carrascosa (2002).
This is an American species and Schuchert (2008) assigned, with some reservation, the
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FiG. 4

Hydractinia aculeata from Mallorca, cnidome. (A) Desmonemes and small microbasic euryteles
from tentacles. (B) Small microbasic euryteles; left undischarged, right discharged. (C) Large
microbasic heteroneme from hypostome; left undischarged, right discharged. (D) Large micro-
basic heteronemes from hypostome.

Mediterranean record to H. proboscidea. According to the new data obtained here, it
seems more likely that the Mediterranean records of B. hooperi belong actually to
H. aculeata. The 168 sequences of the American H. hooperi were clearly distinct from
the ones of H. aculeata (Fig. 5).



HYDRACTINIA ACULEATA 449

1ool HG976624 H. aculeata Mallorca
HG976624 H. aculeata Mallorca
10— FJ214430 Sch. allmanii Iceland
FJ214433 Sch. allmanii Alaska
FJ214499 B. hooperi California
FJ214508 B. hooperi Maine USA
971FJ214506 B. cf. calderi ltaly
FJ214510 B. cf. calderi ltaly
AM939651 P. areolata Norway
FJ214485 P. pruvoti France Mediterranean
100 FJ214469 P. carnea Denmark

10o] FJ214479 P. exigua ltaly
FJ214471 P. exigua France Mediterranean
FJ214477 P. exigua France Atlantic
FJ214470 P. exigua France Mediterranean
rI‘FJ214453 P. borealis Iceland

97

FJ214454 P. borealis Iceland
FJ214455 P. borealis Iceland
FJ214459 P. borealis Iceland
FJ214464 P. borealis Iceland
FJ214461 P. borealis Scotland
FJ214460 P. borealis Iceland
FJ214544 St. inermis ltaly
FJ214545 St. inermis ltaly
FJ214437 St. fucicola ltaly
FJ214502 St. inermis ltaly

99 [ FU214440 Clava multicornis USA Maine
:[[ FJ214438 Clava multicornis Iceland
FJ214439 Clava multicornis Iceland
100] FJ214549 H. echinata France
LFJ214556 H. echinata USA

76
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FI1G. 5

Molecular phylogeny of NE Atlantic and Mediterranean hydractiniids based on partial 16S
sequences: maximum likelihood tree obtained with PhyMI (HKY model), 100 bootstrap pseudo-
replicates, node support values only given if >70%. The tree was rooted using an outgroup, but
the outgroup branch is shown shortened for clarity reasons. The numbers preceding the species
names are the EMBL/Genbank accession numbers of the corresponding sequences.

Hydractinia inermis (Allman, 1872) (now Stylactaria inermis) can release
medusoids with eight rudimentary tentacles, although the medusoids are sometimes
retained on the gonozooids (pers. comm. [vona Onofri, Dubrovnik). The species differs
from H. aculeata in its substrate specificity, as it occurs only on non-mobile substrata
like algae, sponges, rocks, barnacles etc. It also lacks spines and the hydrorhiza is never
encrusting. The 16S data confirmed that it is distinct from H. aculeata (Fig. 5).

Hydractinia proboscidea (Hincks, 1868) is a very rare species only known from
the Atlantic coast of Europe. It resembles closely H. aculeata but occurs on non-mobile
substrata, like rocks and laminarian holdfasts. It differs additionally in having a sto-
lonal hydrorhiza and the lack of spines. As for H. calderi, new, living material and 16S
data must be obtained for a more conclusive taxonomic evaluation of this species.
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Hydractinia pruvoti Motz-Kossowska, 1905 (now Podocoryna pruvoti) is
casily separable as its gonozooids have one, occasionally two, tentacles only. The 16S
data confirmed that it is distinct from H. aculeata (Fig. 5).

The 16S sequence data did not permit to assign H. aculeata reliably to a genus
of the new classification introduced by Miglietta & Cunningham (2012). The 16S
sequence alone is insufficient to resolve the genus clades (see Miglietta et al., 2009).
Hydractinia aculeata did also not cluster with convincing support with any of the other
analyzed species, which would have allowed assigning it to the same genus.
Additional, nuclear gene sequences are thus necessary to solve this issue. However,
determining complete 18S and 28S gene sequences is much more costly than 16S
sequences and may be beyond the capabilities of many institutions. This makes the
new system rather cumbersome for all species which were not included in the original
analyses. Likewise, it may prove to be difficult for some newly discovered hydractiniid
species to assign them to the correct genus in the absence of 18S and 28S sequence
information.

For the time being, Hydractinia aculeata is therefore left in the genus
Hydractinia, a taxon which should be used as the default genus for all hydractiniids
with unresolved genus affiliation.

The sequence data can also be used to examine if they permit to delimit H. acu-
leata from other European hydractiniids using a barcoding approach (Hebert et al.,
2003). The resulting tree (Fig. 5) confirms that the present samples of H. aculeata are
easily separable from Sch. allmani, B. calderi, B. hooperi, P. pruvoti and St. inermis.
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