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The taxonomy of Hydractinia, Stylactaria and Podocoryna is discussed and the three genera are merged 
into Hydractinia since their diagnostic characters are liable to lead to polyphyly and paraphyly, due to 
repeated episodes of medusa reduction via heterochrony (paedomorphosis). The phylogeny of the 
Hydractiniidae is reconstructed by using two outgroups, Clava and Cytaeis, both having some charac
ters in common with the Hydractiniidae. The resulting phylogenetic trees agree in identifying affini
ties among Hydractinia, Kinetocodium and Hydrocorella, all with polymorphic colonies with gastro-
zooids having oral tentacles. The position of Clavactinia (characterized by gastrozooids with widely 
scattered tentacles) is at the root of the tree if Clava is the outgroup, whereas it becomes apical when 
the outgroup is Cytaeis. The pattern of medusa suppression is different in the two cladograms, since 
the presence of a medusa is a plesiomorphic feature when Cytaeis is the outgroup, whereas it becomes 
apomorphic when the outgroup is Clava. These inconveniences are difficult to accommodate, since 
medusa suppression has occurred many times in the evolution of the hydroidomedusae, and Recent 
species do not witness past paedomorphic events of medusa reduction properly, so that many inter
mediate states are probably missing. 

Introduction 

T w o genera of the f a m i l y H y d r a c t i n i i d a e are w i d e l y used i n experimental b io lo

gy, namely Hydractinia a n d Podocoryna. A t h i r d a l l ied genus, m u c h less used for 

experimental research, is Stylactaria. 

Previous studies of species of these genera have concentrated o n regeneration (e. 

g., A c h e r m a n n , 1980), embryology (e.g., B o d o & B o u i l l o n , 1968; K r o i h e r & Plickert , 

1992), myogenesis, gametogenesis a n d cnidogenesis (e.g., Boelsterli , 1977), i n d u c t i o n 

of sexuality (e.g., Braverman, 1962), g r o w t h (e.g., Berr i l l , 1953; B r a v e r m a n & Schrandt, 

1969), tumor p r o m o t i o n (e.g., K u r t z & S c h m i d , 1991), expression of homeobox genes 

(e.g., A e r n e et al . , 1995, 1996), transdifferentiation (e.g., S c h m i d , 1988; S c h m i d et a l , 

1988; Reber-Müller et a l , 1994), the organizat ion of the extracellular matr ix (e.g., 

Weber & S c h m i d , 1985; Reber-Müller et al . , 1996), the c o u p l i n g of ontogeny a n d p h y 

logeny (e.g., Blackstone & Buss, 1992), the c o u p l i n g of geological a n d molecular data 

i n the reconstruction of symbiot ic relationships (e.g., C u n n i n g h a m et al . , 1991), and 

paedomorphosis (e.g., C u n n i n g h a m & Buss, 1993; Blackstone & Buss, 1993). 

In spite of these contributions to experimental b io logy, a n d of be ing a classical 
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example of p o l y m o r p h i s m i n most textbooks o n C n i d a r i a , the H y d r a c t i n i i d a e st i l l do 
not have a settled generic taxonomy. C u n n i n g h a m & Buss (1993) inferred relation
ships f r o m molecular data of species of Hydractinia, Podocoryna and Stylactaria to test 
the phylogenetic m e a n i n g of medusa reduct ion i n a l l hydro idomedusae . They 
s h o w e d that the three genera of the fami ly are probably not monophylet ic , an o p i n i o n 
shared also b y Boero et al . (1996) f r o m a p r e l i m i n a r y comparative analysis of m o r p h o 
logical characters. These f indings support Petersen's (1990) cr i t ic ism of the use of 
medusa suppress ion as a generic character. 

Species, furthermore, are not easily ident i f ied a n d this is the first group of h y d r o -
zoans i n w h i c h s ib l ing species have been recognized (Buss a n d Y u n d , 1989), so that 
m a n y experimental studies might have been made o n material of dubious identi ty. 

The characters used to d is t inguish Hydractinia, Podocoryna and Stylactaria w i l l be 
r e v i e w e d to attempt a formal isat ion of shortcomings of current taxonomy, and to 
suggest evolut ionary hypotheses that w i l l be testable i n future w o r k w i t h the a i m of 
constructing a phylogenetic classification. 

The morphological and phylogenetic basis for generic boundaries in Hydractinia, 
Podocoryna and Stylactaria 

The genera Hydractinia, Podocoryna and Stylactaria are d is t inguished b y the states 
of t w o m a i n morpholog ica l characters: 
1 - the structure of the h y d r o r h i z a i n f u l l y g r o w n colonies (fig. 1): 
• reticular, formed b y anastomosed stolons w h i c h remain separated (Stylactaria and 

some Podocoryna), 
• encrusting, f o r m e d b y anastomosed stolons covered b y a c o m m o n perisarc (some 

Podocoryna), 
• encrusting, f o r m e d b y anastomosed stolons covered b y naked coenosarc after 

degeneration of the upper part of the stolonal perisarc sheath (Hydractinia and 
some species of Podocoryna). 

2 - the structure of the gonosome: 
• free medusae (Podocoryna). 
• f ixed or libérable eumedusoids (some species of Hydractinia a n d Stylactaria). 
• f ixed sporosacs (some species Hydractinia a n d Stylactaria). 

The structure of the h y d r o r h i z a , reticular or encrusting, has been generally accept
ed b y recent authors as a generic character i n the H y d r a c t i n o i d e a ( M i l l a r d , 1975; 
B o u i l l o n , 1985; 1995; Calder , 1988; H i r o h i t o , 1988; Schuchert, 1996). This character, 
however , seems to depend sometimes o n the nature of the substrate (see E d w a r d s , 
1972; Jarms, 1987; H i r o h i t o , 1988). In m a n y y o u n g or regenerating colonies of Hydrac
tinia the hydrorh izae are reticulate but, nevertheless, the potential for the p r o d u c t i o n 
of a layer of naked coenosarc is retained. For Blackstone & Buss (1991; 1992) reticulate 
forms are paedomorphic (progenetic) compared w i t h encrust ing ones. The g r o w t h of 
a h y d r a c t i n i i d colony, i n fact, a lways starts w i t h a reticulate h y d r o r h i z a (thus, a juve
nile character) w h i c h then becomes encrusting b y anastomosing. 

A c c o r d i n g to 'classic' views o n hydroidomedusan phylogenetic characters (reviewed 
b y C u n n i n g h a m & Buss, 1993), the presence of free medusae is a p les iomorphic fea
ture, whereas medusa reduct ion represents a der ived state. In this f ramework, Podoco-
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Podocoryna - Stylactaria 
non-encrusting, reticular 
hydrorhiza formed by 
anastomosing stolonal tubes 
surrounded by perisarc 

Podocoryna 
encrusting hydrorhiza formed 
by coalescent stolons leading to 
a perisarc-covered mat 

Podocoryna - Hydractinia 
encrusting hydrorhiza formed 
by coalescent stolons whose 
perisarc degenerates in the upper 
portion leading to a coenosarc-
covered mat 

Fig. 1. Schematic representation (in section) of hydrorhizal features of the three main genera of the 
Hydractiniidae. Black: perisarc; dark grey: surface of transverse hydrorhizal tube connecting two 
main hydrorhizal tubes; light grey: coenosarc. 

ryna s h o u l d have p les iomorphic features l i n k e d to the presence of free medusae and, 
also, to the possession of h y d r o r h i z a l character states cover ing a l l the possibil i t ies list
ed above, be ing either reticular, perisarc- or coenosarc-covered mat- l ike. Stylactaria 
s h o u l d represent a monophyle t i c clade w i t h medusae reduced to eumedusoids , and a 
reticular h y d r o r h i z a (both features as a result of paedomorphosis) . Hydractinia s h o u l d 
be a monophyle t i c clade w i t h medusae reduced to paedomorphic eumedusoids or to 
sporosacs, a n d w i t h stolonal differentiation into an elaborated mat of coenosarc, a 
p les iomorphic feature present also i n some Podocoryna. 

The morpholog ica l overlaps i n generic characters a m o n g the three taxa, a long 
w i t h the incongruences stressed b y C u n n i n g h a m & Buss (1993) u s i n g molecular data, 
cal l for reconsideration of the value g i v e n to generic characters i n reconstructing p h y -
logenies. 

Sibling species and sibling genera, or: are ancestors real? 

A s s i g n m e n t of species to separate genera o n the basis of d i f fer ing medusa expres
s ion (due to paedomorphosis) has been crit icised b y Petersen (1979; 1990), since pae
d o m o r p h i c patterns have been s h o w n i n a few genera to have arisen more than once. 
This v i e w has been supported w i t h i n the H y d r a c t i n i i d a e b y molecular evidence pro
v i d e d b y C u n n i n g h a m & Buss (1993). The same argument m i g h t be used for the type 
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of h y d r o r h i z a l organisation, so that colonies w i t h paedomorphic features (such as 
those assigned to Stylactaria) might be the result of independent phenomena of hete
rochrony affecting the expression of bo th medusa and h y d r o r h i z a . 

It might be possible that a paedomorphic species d e r i v i n g f r o m a Podocoryna-like 
ancestor originated a monophyle t i c clade w h i c h c o u l d be recognised as a s o u n d 
genus. But paedomorphic species d e r i v i n g f r o m other Podocoryna-like ancestors 
might evolve the same m o r p h o l o g y independent ly , so that one c o u l d consider them 
as be longing to ' s ib l ing genera' (fig. 2). 

U n d e r such circumstances, the monophyle t i c clade might st i l l be considered as a 
genus, but the isolated paedomorphs s h o u l d remain connected to the 'ancestral ' 
genus. Petersen (1979, 1990) argued that i n a few genera medusa loss has probably 
occurred more than once w i t h i n the same clade, thus leading to po lyphyle t i c taxa as 
based o n a generic character not correlated w i t h other autapomorphies . For this rea
son the paedomorphs are to be assigned to the same genus of the non-paedomorphic 
species, if no other characters diverge f r o m the ancestral state. H o w e v e r , if, as sug
gested above, an event of medusa reduct ion were f o l l o w e d b y radiat ion of species 
retaining that character, the result might be a monophyle t i c clade of possible generic 
rank. 

In a l l evolut ionary studies based o n l i v i n g species, it is almost impossible to 
recognise sister species f r o m 'mother ' species. C l a d i s m , furthermore, considers ances
tors as ideal ised entities w i t h p les iomorphic features, whereas it is undeniable that 
ancestors are not ideas but species, at least as m u c h as their descendants (Rasnitsyn, 
1996). It is not inconceivable that a st i l l l i v i n g species originated a gro up of species b y 
cladogenesis, w h i l e remain ing u n m o d i f i e d or go ing through anagenesis i n its core 
population(s) . These events, i n both morpho lo g ic a l a n d molecular studies, might lead 
to identi f icat ion of ' s is terhood' and not of 'motherhood ' . Palaeontology might help i n 
s o l v i n g the problem, but the fossil record of hydract in i ids is too scarce to be of use. 

The lack of consistency f o u n d b y C u n n i n g h a m & Buss (1993) w h i l e c o m p a r i n g 
genome fractions of Hydractinia, Podocoryna and Stylactaria might suggest that single 
species assigned either to Stylactaria a n d Hydractinia or iginated independent ly f r o m 
Podocoryna-like ancestors, l eading to po lyphyle t i c {Stylactaria a n d Hydractinia) a n d 
paraphylet ic (Podocoryna) taxa, as suggested b y Boero et al . (1996) (fig. 2). 

Be ing 'p les iomorphic ' , the Podocoryna set of characters might lead to g r o u p i n g 
species into a compact clade, also f r o m a molecular point of v i e w . The compactness of 
the clade, however , s h o u l d not be necessarily an indica t ion of m o n o p h y l y , but on ly of 
lack of devia t ion f r o m an ancestral state. 

The c ladogram proposed i n f ig . 2 is rather unorthodox, since it represents ances
tors as real taxa. Furthermore, it is characterised b y several paral le l events of e v o l u 
t ionary change. H o w e v e r , if a change is due to a d d i t i o n of n e w characters (e.g., the 
acquis i t ion of a medusa stage), it is unpars imonious to propose independent origins 
of the same character, but if the change is due character s impl i f i ca t ion (e.g., the loss of 
a medusa stage v i a paedomorphosis) , the possibi l i ty of paral le l events is not to be 
considered as unpars imonious as i n the former case. M e d u s a suppress ion has 
occurred i n the H y d r o i d o m e d u s a e independent ly so m a n y times (see B o u i l l o n , 1985; 
Petersen, 1990; Cornel ius , 1992) that is currently considered as a very probable event. 

Current ly , the o n l y w a y to a v o i d the unnatura l taxa d e r i v i n g f r o m the s i tuation 
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Fig. 2. Hypothetical phylogenetic scenario showing the possibility of the polyphyly of the currently 
recognised hydractiniid genera with reduced medusae (Stylactaria and Hydractinia), and of the para-
phyly of the genus comprising species with medusae (Podocoryne). 

depicted i n f ig . 2 is to merge both polyphyle t i c a n d paraphylet ic genera, so as to have 
a monophyle t i c clade, even if of very remote ancestry. So w e propose here to merge 
the m a i n three genera of hydrac t in i ids (Hydractinia v a n Beneden, 1841; Podocoryna 
Sars, 1846; Stylactaria Stechow, 1921) into the oldest one: Hydractinia v a n Beneden, 
1841. S imi lar posit ions have been taken already b y several authors: M o t z - K o s s o w s k a 
(1905) merged Hydractinia, Podocoryna and Stylactaria (= Stylactis) into Hydractinia; 
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Broch (1914) considered that Stylactaria a n d Hydractinia c o u l d not be kept apart; and 
N a u m o v (1960/1969) merged Podocoryna into Hydractinia. K r a m p (1932) gave Podoco
ryna a n d Stylactaria subgeneric rank w i t h i n Hydractinia, but this is not phylogenet ical -
l y sound. If Podocoryna and Stylactaria were monophylet ic , they c o u l d w e l l be ranked 
as genera; if they are not monophyle t i c (as it is suggested here), they are u n s o u n d 
even as subgenera. 

These inconveniences cannot be a v o i d e d i n morpholog ica l studies; molecular 
approaches might he lp i n dist inct ion of monophyle t i c clades f r o m 'sister clades' shar
i n g medusa reduct ion, thus ident i fy ing what c o u l d be possibly cal led ' s i b l i n g genera'. 

T h e d iagnos is of Hydractinia v a n Beneden , 1841 

Colonies w i t h a stolonal reticular h y d r o r h i z a f o r m e d b y tubes covered w i t h peris
arc, or w i t h an encrusting h y d r o r h i z a covered w i t h perisarc or w i t h naked coenosarc; 
typica l ly w i t h s imple, canaliculated or branched spines. H y d r a n t h s sessile, naked, 
p o l y m o r p h i c : gastrozooids, gonozooids , and occasionally dactylozooids . Gastro-
zooids w i t h one or more close w h o r l s of tentacles encirc l ing the hypostome; gono
zooids w i t h one or more close w h o r l s of tentacles, or w i t h o u t tentacles and/or h y p o 
stome, be ing reduced to blastostyles; dactylozooids w i t h o u t tentacles. Gonophores : 
either f ixed sporosacs, libérable or retained eumedusoids , or free medusae, ar is ing 
f r o m v a r y i n g l y developed gonozooids or direct ly f r o m the h y d r o r h i z a . M e d u s a e 
more or less bel l -shaped. Four radia l canals; four or more so l id and s imple m arg ina l 
tentacles, w i t h or w i t h o u t ocell i . M a n u b r i u m w i t h or w i t h o u t peduncle , tubular or 
sac-shaped, w i t h four or eight s imple or s l ight ly branched oral arms (dilatations of 
the m o u t h r im) armed w i t h clusters of cnidocysts. Gonads o n m a n u b r i u m , generally 
interradial but sometimes extending to the p r o x i m a l por t ion of radia l canals. Some
times asexual reproduct ion b y medusa b u d d i n g o n m a n u b r i u m . 

T h e p h y l o g e n y of the H y d r a c t i n i i d a e 

B o u i l l o n (1995) assigned the f o l l o w i n g l i v i n g genera to the H y d r a c t i n i i d a e : Clavac-
tinia Thornely , 1904; Hansiella B o u i l l o n , 1980; Hydractinia v a n Beneden, 1841; Hydro-
corella Stechow, 1921; Janaria Stechow, 1921; Kinetocodium K r a m p , 1921; Podocoryna 
Sars, 1846; Stylactaria Stechow, 1921; and Tregoubovia P i card , 1958. B o u i l l o n (1985; 
1995) also l isted a series of fossil genera do ubt fu l ly assigned to this fami ly because of 
skeletal remains, but the pauci ty of diagnostic features makes them useless for a p h y 
logenetic reconstruction of the f a m i l y a n d they w i l l not be considered here. 

Both Hansiella and Tregoubovia are medusa-based genera, their h y d r o i d s be ing 
u n k n o w n . The medusa of Thecocodium quadratum (Werner, 1965) (family P t i locodi -
idae) described b y Jarms (1987), however , shares some key features w i t h the medusae 
of the t w o above ment ioned genera, namely a m arg ina l nematocyst r i n g a n d dider-
m i c exumbrel lar processes, and this w i l l a l l o w assignment of both Hansiella a n d Tre
goubovia to the Pt i locodi idae (Boui l lon et al . , 1997). Hydractinia, Podocoryna a n d Stylac
taria are here merged into Hydractinia (see above). Hydrocorella and Janaria are charac
terized b y a calcareous skeleton. Generic differences are m i n o r for the purpose of this 
revis ion a n d the t w o genera w i l l be treated together under Hydrocorella even if they 
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are to be considered as separate (see Cairns & Barnard, 1984 for a treatment of 
Janaria). Kinetocodium comprises o n l y one species w h i c h has been f o u n d a few times, 
epizoic o n pteropods ( K r a m p , 1921; 1957). O n l y the y o u n g m e d u s a is k n o w n a n d its 
pos i t ion is s t i l l uncertain, p e n d i n g k n o w l e d g e of its complete life cycle. Thus , for ease 
of analysis, the H y d r a c t i n i i d a e is considered here to comprise Clavactinia, Hydractinia, 
Kinetocodium and Hydrocorella. 

The outgroups of the H y d r a c t i n i i d a e 

The key features of the H y d r a c t i n i i d a e (see above for details) are the presence of 
naked hydranths d e p r i v e d of stem, direct ly connected to a h y d r o r h i z a l system w h i c h 
can be a more or less elaborated network. The hydranths are p o l y m o r p h i c , be ing dis
t inguished i n tentacled gastrozooids, and gonozooids . In m a n y species both dactylo
zooids a n d spines are present. The medusae, w h e n present, have oral l ips a rmed w i t h 
nematocysts w h i c h can be arranged i n clusters (Podocoryna) or i n a single continuous 
r o w (Kinetocodium). 

A survey of a l l other A n t h o m e d u s a e ( from B o u i l l o n , 1985) for the choice of an 
outgroup indicates t w o genera as best candidates: 
• Clava ( family Clavidae) shares w i t h the H y d r a c t i n i i d a e the presence of naked 

hydranths d e p r i v e d of stem, direct ly connected to a h y d r o r h i z a l system w h i c h 
can range f r o m s imple stolons to a ne twork of t ight ly anastomosed stolons some
times becoming covered, as reported b y H i n c k s (1868) a n d M o t z - K o s s o w s k a 
(1905), b y a layer of perisarc. Contrary to the H y d r a c t i n i i d a e , Clava is m o n o m o r 
phe a n d its gonophores, as f ixed sporosacs, originate o n undifferentiated h y 
dranths. Fraser (1946: 138) considered that Stylactaria "must have come directly 
f r o m the Clav idae" . 

• Cytaeis ( family Cytaeidae) shares w i t h the H y d r a c t i n i i d a e the presence of naked 
hydranths d e p r i v e d of stem, direct ly connected to a reticular h y d r o r h i z a , but is 
m o n o m o r p h i c , a n d the gonophores arise f r o m the h y d r o r h i z a . The medusae have 
oral tentacles inserted above the m o u t h . 

The p o l a r i s a t i o n of the H y d r a c t i n i i d a e 

Clava as an o u t g r o u p . — The h y d r a c t i n i i d genus w i t h characters closest to Clava is 
Clavactinia. In both genera the hydranths are naked a n d have scattered tentacles, but 
Clavactinia is p o l y m o r p h i c and its h y d r o r h i z a is covered b y naked coenosarc (see M i l 
l a r d & B o u i l l o n , 1973 for a detailed description). Both genera lack a medusa stage. A l l 
the other genera of the H y d r a c t i n i i d a e have tentacles concentrated a r o u n d the m o u t h , 
i n one or m u l t i p l e but closely set w h o r l s (for this reason w e inc lude Clavactinia multi-
tentaculata M i l l a r d , 1975, i n Hydractinia). Hydractinia, w i d e l y discussed above, is char
acterised b y p o l y m o r p h i s m , gastrozooids w i t h ora l tentacles, a n d b y the presence of 
medusae w i t h oral l ips a rmed w i t h nematocyst clusters. Kinetocodium is kept separate 
f r o m Hydractinia because gonozooids are absent, a n d its medusae originate directly 
f r o m the h y d r o r h i z a and have a continuous r i n g of nematocysts a r o u n d the m o u t h , 
instead of nematocyst clusters. Hydrocorella has p o l y m o r p h i c colonies w i t h f ixed 
gonophores a n d is separated because its h y d r o r h i z a is calcareous, resembling that of 
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Fig. 3. Cladogram of the Hydractiniidae with Clava as an outgroup. 

a h a r d coral . The result ing c ladogram is presented i n f ig . 3. 
Cytaeis as an o u t g r o u p . — Both Cytaeis a n d some species of Hydractinia (those for

mer ly assigned to Podocoryna) share the presence of a medusa . The m a i n difference is 
that i n Cytaeis the oral zone of the m a n u b r i u m is armed w i t h ora l tentacles inserted 
above the m o u t h , whereas i n Hydractinia the m o u t h is armed w i t h more or less devel 
oped nematocyst clusters borne direct ly o n the l ips . Besides this feature, the medusae 
of the t w o families are quite s imilar . The h y d r o r h i z a of Cytaeis is reticular, as is that of 
some species of Hydractinia. The hydranths , furthermore, are s imilar , even though 
Cytaeis is m o n o m o r p h i c . A s i n the c ladogram result ing f r o m the choice of Clava as an 
outgroup (fig. 3), the genera Kinetocodium a n d Hydrocorella are close to Hydractinia, 
whereas Clavactinia is separated f r o m the rest of the clade b y the presence of scattered 
tentacles. The result ing c ladogram is g i v e n i n f ig . 4. 

The compar ison of the c ladograms d e r i v i n g f r o m the t w o chosen outgroups (figs. 
3 and 4) s h o w that w h e n Clava is the outgroup, Clavactinia has p les iomorphic fea
tures, whereas its scattered tentacles become apomorphic if Cytaeis is the outgroup. 
The presence of a m e d u s a stage, w h e n Clava is the outgroup, is not connected w i t h 
ancestral features, a n d this leads to the hypothesis that ancestral species w i t h 
medusae and w i d e l y scattered tentacles became extinct or are st i l l to be discovered. 
The hypothesis is supported b y the presence of t w o genera w i t h medusae (Turritopsis 
and Oceania) i n the Clav idae . Their h y d r o i d s have erect, branched stems, be ing 
noticeably different f r o m those of the H y d r a c t i n i i d a e , but their medusae are very s i m 
ilar to those of the H y d r a c t i n i i d a e , a n d there m i g h t be n o justif ication for keeping 
them i n separate families, if their h y d r o i d s were not so different. 
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Fig. 4. Cladogram of the Hydractiniidae with Cytaeis as an outgroup. 

W h e n Cytaeis is the outgroup, there is no need for the extinction of ancestors w i t h 
medusae, since both Cytaeis a n d some Hydractinia have medusae and naked feeding 
hydranths w i t h a single r o w of tentacles, or ig inat ing f r o m a reticular h y d r o r h i z a . The 
m a i n difference i n the medusae of Cytaeis a n d Hydractinia is the presence of oral ten
tacles i n the former. The passage f r o m Cytaeis to Hydractinia leads one to hypothesise 
the loss of the oral tentacles (reduced to nematocyst clusters) a n d the evo lut ion of 
p o l y m o r p h i s m . 

Conclusion 

The scope of Hydractinia s t i l l remains doubt fu l , due to lack of in format ion about 
the genera here merged w i t h it: Podocoryna a n d Stylactaria. It m i g h t be possible that 
monophyle t i c clades of species fa l l ing w i t h i n the scope of Hydractinia a n d Stylactaria 
real ly exist, but that repeated heterochronic events i n Podocoryna-like ancestors l ed to 
' s ib l ing genera'. The H y d r a c t i n i i d a e have strict affinities w i t h both the C l a v i d a e and 
the Cytaeidae. 

The p r o b l e m of m e d u s a loss raises some problems i n phylogenetic analysis. It is 
conceivable, that a l l families w i t h medusae originated f r o m ancestors w i t h medusae, 
a n d that medusae were lost independent ly i n the var ious families. The hypothesis 
that such elaborate m o r p h s as the medusae e v o l v e d independent ly i n m a n y clades 
w i t h no medusa requires far too u n l i k e l y paral le l events. Some families, furthermore, 
have no species w i t h medusae. M e d u s a reduct ion or loss b y paedomorphosis has 
occurred repeatedly a n d independent ly d u r i n g h y d r o i d o m e d u s a n evolut ion result ing 
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i n s imi lar i ty i n m o r p h o l o g y perhaps being unrel iable as a point of reference i n some 
genera. The g r o u p i n g of al l species w i t h reduced medusae i n clades separate f r o m 
those of s imi lar species w i t h medusae, i n fact, is more pars imonious than consider ing 
them as originated b y possible paral le l events, but this is the case i n a few k n o w n 
examples (as convinc ingly argued b y Petersen, 1990), i n spite of being less pars imo

nious. 
C o m p a r i s o n of the t w o cladograms der ived u s i n g different outgroups (figs 3 and 

4), i n this f ramework, makes Cytaeis a better outgroup than Clava, because i n this case 
both the outgroup and the stem species of the fami ly have the ples iomorphic feature 
of a medusa stage. W h e n Clava is the outgroup, the medusa appears as a n e w l y 

acquired feature, a less pars imonious conclusion, as hypothes ized above (but 
medusae c o u l d become suppressed i n some clades w h i l e h a v i n g the possibi l i ty of 
being reexpressed i n the course of evolut ion, as argued b y Boero et al . , 1996). Clava, 
furthermore, is referred to the distant fami ly C l a v i d a e solely o n the basis of its scat

tered tentacles, but such a feature is p r o v i n g to be shared b y m a n y species referred to 
different families and is possibly not a good f a m i l y character. The h y d r o r h i z a l system 
of Clava closely resembles that of some Hydractinia species a n d future molecular s tud

ies w i l l possibly better define the affinities of these taxa a n d the w h o l e p h y l o g e n y of 
the Hydrac t in idae . 
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