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ABSTRACT

Thirty colonies of Eudendrium carneum and 100 colonies of E. glomeratum, collected on recruitment panelsin Sao
Sebastido (SP, SE Brazil), were studied concerning morphometrical parameters and compared with morphometrical
data available from other locations. The results show that E. carneum from Brazl has a relatively smaller
mor phometric variation than colonies of E. glomeratum for Brazil and other areas. Both morphological and

speciation causes are suggested as possibl e explanations for the high variation of E. glomeratum.
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INTRODUCTION

Hydrozoan species typically exhibit  high
phenotypic variation (Corndius, 1991; Gili &
Hughes, 1995). Nevertheless, unlike in certain
other better known taxa (e.g. arthropods and
vertebrates), variations are little studied and
inadequately characterized. Refined morphometric
studies have proven useful in interpretations of
both the ecology €f. Boero et al., 1986; Gili &
Hughes, 1995) and taxonomy (cf. Marques, 1995)
of the group.

The anthomedusan hydrozoan family
Eudendriidae includes species noted by ther
morphologica variaion. As a result, the taxonomy
of the group is complicated (Millard, 1975;
Marinopoulos, 1992) and many dshling species
may exist. Morphometric studies of the different
colony forms might prove useful in clarifying
systematic problems in the family, as shown in
Marques (1995) or other studies using limited
morphometric information €f. e.g. Millard, 1975;
Watson, 1985, 1987; Calder, 1988). In the same
way, the understanding of ecological aspects of
some species, such as the seasonality, have been
inferred from morphometrical patterns (e.g. Boero
et al., 1986).
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The am of this study was to contribute to
morphometric knowledge concerning eudendriids,
dlowing possible comparisons among different
populations of Eudendrium glomeratum Picard,
1951, and E. carneum Clarke, 1882, two of the
most common representatives of the group present
in the Brazilian and Augtrdian coagts, and in the
Mediterranean Sea.

MATERIAL AND METHODS

We dudied 100 colonies of Eudendrium
glomeratum and 30 colonies of E. carneumfrom
Cabelo Gordo de Dentro beach, CEBIMar, S&o
Sebadtido, state of Sdo Paulo, SE Brazil (23°49'S,
45°26'W). Specimens were collected manually on
artificial substratum (recruitment panels) during
July/1996. The colonies were studied under
stereomicroscope, several parameters  were
meassured (Fig. 1), the morphology was
characterized and specimens were dried out in
drying ovens chambers and weighed. Other
characters were dso consdered, including the
number of entire polyps and those in a resorptive
process (i.e., polyps without tentacles presumably
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regressing into a resting stage or dying), besides
number of gonophores and branches of first order.

The data were statigticaly andyzed applying
average and dandard deviation, and using
regression curves between height and dry weight,
and height and number of polyps for both species.
The calculated equations were y = a X’ (c.f. Boero
et al., 1986).

RESULTS

Average and dandard deviation values for
Eudendrium glomeratum are shown in Table 1.
Morphologicaly, 84% of the colonies were radid
while the remaining were planar. The hydranth
inactivity rate (proportion of hydranths without
tentacles in the total number of hydranths of the
colony) was 19.6%. Concerning the sexuad
maturation, 31% of the colonies had gonophores
(female), while the remaining (69%) were sterile.
The tendency curves for the relation “height X dry
weight” (Fig. 2) and “height X number of polyps’
(Fig. 3) exhibit reasonable correlation rates (r =
0.694 and 0.753 respectively).

The results for E. carneum are presented in Table
2. Concerning colony form, 93.3% of the colonies
were radiad and 6.7% planar. The hydranth
inactivity rate was 6.0%. Only two colonies (6.7%
of the tota) bore gonophores (maes). The
tendency curve for the relation “height X dry
weight” (Fig. 4) had a higher correlation rate than
E. glomeratum (r = 0.718), however the same rate
for the curve “height X number of polyps’ (Fig.
5), was smaller (r = 0.654).

DISCUSSION

Eudendrium carneum and E. glomeratum were
relatively congtant in colony form (in spite of
medium values of standard deviation). The former
can be consdered a medium to large species,
being one of the biggest hydroids in the region of
S80 Sebastido. Eudendrium glomeratumfrom S&o
Sebastido has a medium
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Figure 1 - Measurement parameters of the colonies. A,
height; B, maximum width; C, base width; D, polyp
without tentacles, E, blastostyle; F, polyp with
tentacles; G, hydrocaulus, H, hydrorhiza. (Modified
from Marques, 1993).

colony size when compared to other species of the
genus Eudendrium, which vary from small
colonies of ca 5 mm in height €.9. E. fragile
Motz-K ossowska, 1905; E. simplex Pieper, 1884;
E. vervoorti Marques & Migotto, 1998) to giant
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colonies of ca. 300 mm [e.g., E. rameum (Pdllas,
1766)] (cf. Marques, in press, Marques & Migotto,
1998; Marques et. al., in press a, b).

Although E. glomeratum and E. carneum are
consdered easily recognizeble through their
generd morphology (cf. Watson, 1985; Marques et
al., in press a b), morphometrica comparisons
between specimens from different locations, such
as Brazil (Marques, in press), Audtraia (Watson,
1985) and the Mediterranean Sea (Boero et al.,
1986; Bavestrelo & Piraino, 1991; Marques et.
al., in press b) (tables 34) show that both species
are remarkably variable.

The differences are more conspicuous in relation
to E. glomeratum especialy comparing Brazilian
and Mediterranean specimens studied by Boero et
al. (1986). The colonies from Portofino
Promontory (Genoa, Italy) are 10 times taller
(maximum height) than the Brazilian colonies and
have 17 times more polyps. However, the colonies
from Audralia are approximately of the same
height of the Brazilian specimens (cf. Watson,
1985, quditative samples aming taxonomy
therein). Another significant difference is the
strong fasciculation present in the Mediterranean
colonies, whereas the Australian and Brazilian
colonies are lightly fascicled or even unfascicled
(the diameter at the base of the Brazilian colonies
is about 192 mm). Although our data and Boero et
al.’s (1986) data are comparable in relation to the
absolute morphometry, the gods of the studies
were different (morphometrical characterization
herein vs. seasonal reproductive characterization
therein), and we acknowledge that this different
procedure in collecting data could obscure some
morphometric parameters related to seasonality.
There are no morphometrica studies on E.
carneum in the literature. The available data on
colony size are limited to species descriptions,
such as the papers of Watson (1985), Cader
(1988) and Bavestrdlo & Piraino (1991). The
maximum colony height varies from 18 cm
(Australia) to 24 cm (Mediterranean). Although
the herein studied specimens attain around the
same height than those of Bermuda (ca. 10.5cm or
less), colonies of E. carneum from other locations
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in Brazil can be tdler (15 cm, cf. Marques, in
press).

The differences in colony shape and size pointed
out above are rather significant, especially for E.
glomeratum Intraspecific morphological
variations related to environmental factors have
already been suggested for Eudendrium (Wedler,
1974, 1975; Mergner, 1977, 1987; Bandd &
Wedler, 1987): in some scenarios the colonies of
shdlow-water areas with stronger hydrodynamic
conditions are smaller than those of deeper and
camer areas. Although we did not cary out
experiments, we believe that the different
hydrodynamical conditions in which the colonies
from S8o0 Sebastido and Mediterranean Sea were
subjected probably account for their distinct
phenotypes. As the specimens from S&o Sebastido
came from shallow waters (ca. 2-3 m) they were
subjected to stronger water movements than the
Mediterranean specimens studied by Boero et al.
(1986) which were from deeper areas (ca. 30 min
depth), a more stable environment. According to
Gili & Hughes (1995), “hydroid size is commonly
inversaly correlated with water movement”: within
the same species, large specimens are usudly
found on cam and smaler specimens on agitated
waters (see adso Mergner, 1972, 1977, 1987; da
Slvera& Migotto, 1991).

Most of the colonies of E. carneum and E.
glomeratum from Brazil were radia, athough
some were also planar. Digtinct colony forms are
also assumed to be related to water movement:
colonies are radia under multidirectional flow or
in places with weaker water movement, whereas
colonies are planar in places with unidirectional
water flow (Gili & Hughes, 1995). Many cases of
morphological variaion due to hydrodynamica
factors have been reported for tropical species.
Morphologicad variaion in Pennaria disticha
Goldfuss, 1820 from the S0 Sebastido region was
related to directions of water flow (cf. da Slveira
& Migotto, 1991).
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Table 1- Morphometrical results from the study of 100 colonies of E. glomeratum

Minimum Maximum Average Std. Deviation
Height (mm) 9 4 28.2 8.84
Maximum width (mm) 3 22 8.7 4.06
Base width (mm) 120 336 1924 40.62
Number of branches 4 43 19.5 8.0
Dry weight (mg) 0.09 8.98 1.95 181

Table 2 - Morphometrical results from the study of 30 colonies of E. carneum

Minimum Maximum Average Std. Deviation
Height (mm) 18 82 43.7 1457
Maximum width (mm) 4 11 20.6 9.15
Base width (mm) 168 2640 1130 687.6
Number of branches 4 25 15 5.2
Dry weight (mg) 0.98 43.35 16.1 13.2

Table 3 - Literature-based morphometrical data for E. glomeratum (Mediterranean from Boero et al., 1986;
Australiafrom Watson, 1985).

Brazil Mediterranean Audrdia
Height (cm) 28+09 ca. 30.0 3.0
Maximum width (cm) 08+04 21.0* 1.3
Dry weight (mg) 195+ 181 ca. 508.6** -
Basal fasciculation light, when present heavy Light

* Measured from figures.
** Wet weight.

Table 4 - Literature-based morphometrical data for E. carneum (Bermuda from Calder, 1988; Australian from
Watson, 1985; Mediterranean from Bavestrello & Piraino, 1991).

Brazil Bermuda Mediterranean Audrdia
Height (cm) 44+ 14 ca 105 ca 24 ca. 18.0
Maximum width (cm) 21+09 5.3* ca 15* -
Base width (mm) 113+ 0.69 - 10 -

* Measured from figures.
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The unisexua condition observed (femde for E.
glomeratum and male for E. carneum) probably
indicates that we were actualy measuring distinct
sems of a single colony produced by stolonid
growth. However, a better understanding on this
issue, as well on the inactivity rate of polyps (3
times higher in E. glomeratum), would only be
clarified with seasonal studies of these species.

In both species the weight was proportiona to the
square of the height. An increase in height usualy
implies a proportiona increase in the number of
structures, such as branches and polyps, that
consequently increases weight. But beyond a given
height, as tall colonies demand strong (i.e., thick)
stems to support themselves, this fact would work
as a tendency to achieve basa fasciculation (only
under the morphologica perspectives, no
evolutionary implications are assumed for now).
Even so, fasciculation becomes inversay
proportional to the number of branches at the base
of the colony, smply because fascicled stems
prevents the budding of first order lateral branches
in the fascicled basa region. All these variations
could explan why Mediteranean fascicled
specimens of E. glomeratum have the weight
varying with the cube of the height (cf. Boero et
al., 1986).

For Eudendrium carneum, polyp number varies
with the square of colony height, while for E.
glomeratum the number of polyps varies amost
direct to the height (i.e, tending to a linear
pattern). This contrasts with the data obtained by
Boero et al. (1986) for Mediterranean colonies,
which showed a variation between polyp number
and height similar with the one we obtained for E.
carneum According to those authors, however,
this was valid only for planar colonies; non-planar
colonies grow in al directions and “for this reason
the total weight of the colonies varies with the
cube of the height”. We saw no further theoretical
differences between the radial and planar growth
due to the habit, because this fact has apparently
no implication on the distance between the origin
of the first order branches (approximately the same
in both cases) and because there is no sign of
multiple budding of first order branches from the
same origin of the stem of the specimens {.e.,
opposte sensu Naumov, 1960, or multiple
opposite arrangement). Hence, the major factor
differentiating Mediterranean  and  Brazilian
colonies in this case is the longer first order
branches present in the Mediterranean colonies,
consequently creating more space for budding
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polyps or second order branches independent of
the height of the colony (because growth is not
opposite, as explaned above). Besides, longer
branches are possible in camer areas, otherwise
the hydrodynamical effects would break them.
Although E. glomeratumis a species with a broad
geographical  digribution  exhibiting  different
phenotypes according to environmental conditions,
the hypothesis that it represents a complex of
gbling species not evidenced through the
characters adopted by the traditional taxonomy
could not be discounted. Some morphological
characters g.g. the great fasciculation found in
Mediterranean colonies, an absent or incipient
condition in the Brazilian materid) could be
clamed as evidence in favor of this last
hypothesis. Fasciculation of the Mediterranean
colonies may be due to recruitment of planulae,
produced synchronoudy, on the base of
established colonies (Bavedtrdlo & Cerrano,
1992). This implies the occurrence of some kind of
chemical recognition and histological
compatibility (i.e., no reection) between colony
and planulae (cf. Schmid et al., 1992; dthough this
recognition fails sometimes, see Marques, in
press).

Tissue recognition and synchronic planulae release
can be considered biological attributes of a given
species (in this case of E. glomeratum), soit would
be expected that the variations of the species
shown a&bove for morphometricad  (and
morphologica  parameters) should be more
restricted (i.e., more stable morphology and less
colony variation). However, the high varigbility in
E. glomeratum suggests the possibility that we are
deding with dlopatric lineages, difficult be
characterized using traditional morphometrica
anaysis.
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RESUMO

Trinta colénias de Eudendrium carneum e 100
colonias de E. glomeratum foram coletadas em
placas de recrutamento em S&o Sebastido (SP, SE
Brasil), estudadas quanto aos parémetros
morfomeétricos e comparadas com dados de outras
regides. Os resultados mostraram que as colénias
de E. carneum encontradas no Brasil possuem
variacbes morfométricas relativamente menores
gue as coldnias de E. glomeratumbrasileiras e de
outros lugares. Tanto causas morfoldgicas quanto
especiagdo SA0 sugeridas como  possivels
explicagbes para a grande variagdo em E.
glomeratum
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