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ABSTRACT. The ecology ofEudendriumspp. from the Brazilian coast is poorly known, although it already proved to be useful and
important as a tool to solve some taxonomical problems of the genus. The seasonality and reproduction patterns of a @opulation
Eudendrium caraiuruMarques & Oliveira, 2003 were studied. Data were sampled from test panels immersed in the water off Cabelo
Gordo de Dentro beach, in Sdo Sebastido Channel, Southeastern Brazil, from July 1999 to July 2000, every thrésudsomttism

caraiuru was active throughout the study period. Reproductive peaks of the species were regulated by cold and low-salinity water,
although part of the population always bore mature gonophores. In addition to morphological differences, ecological differences
betweenE. caraiuruand its similar specie€. glomeratumPicard, 1951, especially from well known populations of the Mediterranean
Sea, corroborated that these species are diverse lineages of a unique ancestor.
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RESUMO. Biologia populacional de Eudendrium caraiuru (Cnidaria, Anthoathecata, Eudendriidae) do Canal de Sé&o
Sebastido, Sudeste do BrasilO conhecimento acerca da ecologia populacionaEu@endriumspp. para a costa brasileira ainda

é incipiente, porém de grande importancia para o esclarecimento de problemas taxondmicos, como o que envolve as espécies
Eudendrium caraiuruMarques & Oliveira, 2003 &. glomeratumPicard, 1951. O presente estudo buscou conhecer os padrdes de
sazonalidade e reproducéo de uma populacaB. daraiury amostrada em placas de recrutamento submersas na praia do Cabelo Gordo

de Dentro, no canal de Sdo Sebastido, SP, Brasil. As placas foram observadas trimestralmente entre julho de 1999 e Qulho de 200
Eudendrium caraiuruse mostrou uma espécie ativa durante todo o ano, apresentando picos reprodutivos associados ao resfriamento
e queda na salinidade da agua, embora apresentasse uma parcela da populagdo com atividade reprodutiva incessante. deconstatagao
diferencas ecoldgicas entke caraiuru e E. glomeratum espécie aparentemente cosmopolita de morfologia semelhante, corrobora

a separacdo destas como linhagens diferentes.

PALAVRAS-CHAVE. Biologia populacional, ecologia, histéria naturglydendrium caraiuru

Although hydrozoans are an important constituer(ziz. Ross|, 1964; ®MveER, 1990, 1992; BraNGE, 1988;
of benthic communities, only recently have ecologicaBarance & GiLi, 1988; B\ranGE et al, 1989; Pucet al,
studies focusing on these organisms appeared in tB@02), andE. ramosunfLinnaeus, 1758) (viz. BRGNER
literature, most of them having been published in the [a$987), were already studied regarding to their distribution
two decadescf. Gu & HucHes 1995). Much of the related to abiotic factors and bioindicator potential,
knowledge about the ecology of several speciemergetic budget, trophic adaptations, colonial growth,
accumulated hitherto is restricted to biological notes ilarval dispersal and recruitment, and ontogeny.
faunistic studiesg.g. MiLLarp, 1975; WAtson, 1985; Mediterranean populations &udendrium glomeratum
CALDER, 1988). Picard, 1951 were studied in diverse aspects including

The hydrozoan family Eudendriidae has manyopulation dynamics (&ro et al, 1986), circannual
supposed widespread, common and abundant spedgsles (A&RiLLo et al., 1989; BvesTRELLO & ARILLO, 1992),
represented in the benthic macrofauna. Eight specieseastablishment and development of coloniesgBrreLLo
this family were recorded from the Brazilian coadt ( & Cerrano, 1992), spatial occupation ¢Bro & FRrEes,
MarQuEs, 2001; MarQuEs& OLIVEIRA, 2003); six of these 1986), trophic relationships fBouzzi et al, 1989), and
are known from other regions, whie pocaruquarum ecological importance as substrata for associated fauna
Marques, 1995 an&udendrium caraiuruMarques & (BavesTrReLLoe€t al, 1994, 1996).
Oliveira, 2003 are presently only known from the Brazilian In the Brazilian coast two ecological studies and
coast. one morphometrical study have been carried out on

Ecological data of some speciesEiddendrium hydrozoans, including eudendriid speciesssd &
proved to be important for a systematic approach of tivarques (1997) correlated patterns of distribution of
genus ¢f. Boero & FRresl, 1986; MarquEset al, 2000a, some hydroid species and abiotic factors for the coast of
2000b). The ecology and biology of some commothe State of Sdo Paulo, includilg caraiuru (asE.
species of Eudendriidae, suchEsdendrium carneum glomeratun), E. carneum E. pocaruquarumandE.
Clarke, 1882 (viz. WbLEr, 1975; QuDER, 1990, 1993; ramosum MicoTtTo et al. (2001) focused on the
CaLDER & M avaL, 1998),E. racemosur{Cavolini, 1785) seasonality of larval recruitment of hydroids in the S&o
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Sebastido Channel, including. caraiuru (as E. Biologia Marinha da Universidade de S&o Paulo. Monthly
glomeratum) and E. carneum Ouiveira et al (2000) temperature and salinity means were 21-26°C and 33-34%o,
established morphometric differences between coloniesspectively, in a series of five years before the beginning
of E. carneumandE. caraiuru (asE. glomeraturhfor  of this study (Fig. 1). During the study, salinity (Fig. 2)
Brazil, and compared colonies with specimens fromeached minimum values between September and
Australia, Bermuda and the Mediterranean Sea. November instead of July to September, as in the historical
The aim of the present study was to characterizaeans.
the population dynamics and aspects of the natural Populations oE. caraiuruon the test panels were
history of a population oE. caraiuru from the S8o observed every three months, from July 1999 to July 2000.
Sebastido Channel, in Southeastern Brazil, to perforitne specimens grew on eight ceramic plates of 9G0 cm
seasonal observations, and to correlate the natueadd on ropes that sustained these plates at about 1.5 m

history data with its taxonomical classification. water depth. Three plates were submersed four years
before the beginning of the experiment, and another five
MATERIAL AND METHODS plates were submersed in May 1999. The plates were

) ] transported to the laboratory in trays containing

The material studied was collected on test panelgawater, and colonies were observed and counted under

at Cabelo Gordo de Dentro beach, southern continentadtereomicroscope. After laboratory observations, plates
region of the Sdo Sebastido Channel (23°49'42"Syere submersed in their original positions. Every colony
45°25'16"W) (viz. MicotToet al, 2001:289, fig. 1). Daily of E. caraiuruhigher than 8 mm, even those growing on

records of temperature and salinity of the superficiabpes, was measured using parameters adopted by
waters were provided by the staff of the Centro d@Liveira et al (2000) except for dry weight, because we

35,5 7(%o) °C) T 28
a5 | T 25
+ 24
345+ 193
a4+ T 22
335 4 T2
T+ 20
a5+ 1 1g
325 i : i i : I I : I : : 15
Mlay Jul Sep Moy Jan hlar 1
35,5 (%o) (°C) 1 26
a5 | - T+ 25
il + 24
3454 1T
s _ 13
VIR p [ RN | | 22
33,5 1 It ‘EH% o + 21
o M|+ 20
35+ 14 1
325 T B B B e L B B e L 13
hlary Jul Sep Moy Jan hlar hlay Jul 2
1999 2000

1 Salinity —e— Temperature
Figs. 1-2. 1, historical monthly means (from 1994 to 1998) of temperature and salinity from superficial waters of Cabette Gordo

Dentro beach. 2, monthly means (during this study, from May 1999 to July 2000) of temperature and salinity of superfisiaf water
Cabelo Gordo de Dentro beach.

Ilheringia, Sér. Zool., Porto Alegre, 95(3):241-246, 30 de setembro de 2005



Population biology ofEudendrium caraiuruCnidaria, Anthoathecata, Eudendriidae) from... 243

preferred to use a non-destructive data collection method. We grouped colonies into four different height
The number of hydranths and the presence/absenceclasses (Fig. 3): small sized colonies (8-18 mm in height);
gonophores were also measured for each colony.  small-medium sized colonies (18.1-30 mm); medium-large
The hydrozoan colony is difficult to characterizesized colonies (30.1-44 mm); and large sized colonies (over
due to asexual reproduction, in which sparse branché4.1 mm). Biomass data were estimated using the equation
may have the same genome, and cannot be eadihat describes the relation between height and dry weight
distinguished using morphological observationsfor E. caraiuru(Ouvera et al, 2000:522, fig. 1).
Therefore, we standardized the biomass associated with A further step of analysis was to compare
an erect main stem as an individual colony, even if thigecruitment data on test panels (in the same place and
stem was connected to another one by a hydrorhiza. conditions of the present study) obtained during 1994
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Fig. 3. Frequency distribution of colonies Biidendrium caraiurufrom S&o Sebastido Channel (Southeastern Brazil), according to

height classes. Each interval of the abscissa is 2.0 mm, except for the first that represents size classes of 0-8.0 ngsiz€8, Snal
M, small-medium sized; M-L, medium-large sized; L, large sized).
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and 1995 (A. E. Migotto & A. C. Marques, unpublished DISCUSSION
data). The data from that study were from plates one and

two month old, submersed monthly into the watdr ( Resting stages are common phenomena in
MicoTToet al, 2001). hydrozoan life cycles, and are especially related to

seasonalityeudendrium glomeratupa morphologically
RESULTS very similar species to whidh caraiuruwas previously
assigned d¢f. MArRQuEs & OLivelra, 2003), has resting
Eudendriuntaraiuru occurred during all seasons,stages during the warmer months in the Mediterranean
across a total of 617 measured colonies (Tab. I). Tigea (Beroet al, 1986; A&iLLo et al, 1989; BVESTRELLO
population was active.€. with active and well-developed & AriLLo, 1992). On the other hand, Brazilian populations
hydranths and sometimes gonophores) throughout tbeE. caraiuru are active throughout the year, and no
year. However, periods of more intense activity wermdication of a resting stage was observed in the present
characterized. study. The three-month gaps between our observations
Hydrozoans observed in October 1999 exhibitedould obscure short period dormant stages of the
the largest distribution of colony height classes (Fig. 3¢olonies. However, the biological process of maturation
and consequently showed a larger range and standafdjonophores demands some time to complete; therefore,
deviation (H in Tab. I). In January 2000 and July 200@he presence of mature gonophores and eggs is an
colony heights also occurred in the four classes, but fewienportant indicator that resting stages are abseft in
small colonies were represented in January 2000 and lamggaiuru.
colonies only rarely occurred in July 2000. Only small The population showed growth peaks in October
and small-medium colonies were present in July 1999 at899, January 2000, and July 2000, expressed by higher
April 2000, with lower standard deviations for thesevalues of height, number of colonies and biomass per
height classes (Tab. I). colony (Tab. I). @veira et al (2000) also represented a
During the study period, mean biomass per colonyeak in July of 1996. But in contrast to the study by
was highest in October 1999 and January 2000 (Tab. Quiveira et al. (2000), hydrozoans in July 1999 exhibited
However, comparing biomass per plate (Fig. 4), Janualigw values of population growth. Historically, temperature
2000 had smaller values than July 2000. and salinity are lower between July and September
Colonies bearing mature gonophores occurreFig. 1) but temperature and salinity during the studied
throughout the seasons (Tab. II), with October 1999 g@®riod (1999-2000) were lower between September and
the reproductive peak. Hydrozoans from October 1999ovember (Fig. 2). The water in the S&o Sebastido
and January 2000 were almost all fertile female colonie€hannel exhibits low salinity and temperature associated
however, considering absolute numbers, October 1998th the entrance of a coastal water current coming from
and July 2000 had the highest numbers of mature femahe south (Southern Coastal Water, SCW), generally
gonophores (Tab. Il). Data concernifgg caraiuru during the coldest months £€rro-FiLHo, 1990). The
recruitment during 1994 and 1995 (Fig. 5) (A. E. Migott&sCW is rich in plankton, and commonly carries waters from
& A. C. Marques, unpublished data) have shown absenite estuarine regions of Cananéia and Santos, in the southern
of recruitment during the warmer months (January to Apriloast of the state of Sdo Paulo. We hypothesize that the
1995). The abiotic parameters (temperature and salinit3CW possibly increases the stock of potential food items
collected during the study by ibbtTo et al (2001), as for E. caraiuruand, consequently, increases its populations
those collected by veira et al (2000), were similar to and activity. The possible late entrance of SCW in 1999 may
those of the historical means (Fig. 1). explain the lower mean values pbpulation biomass

Table I. Seasonal data of colonies Bfidendrium caraiuruMarques & Oliveira, 2003 from S&o Sebastido Channel, Southeastern
Brazil: mean and standard deviation for H to BPC (BPC, biomass (mg) per colony; H, height (mm); MW, maximum width (mm); N,
number of measured colonies; NB, number of branches per colony, including pedicels; RHI, hydranth inactivity rate (%df *Jutiata

1996 from Qiveira et al, 2000).

July 1996* July 1999 October 1999 January 2000 April 2000 July 2000
N 100 48 126 120 58 165
RHI 19.6 21.1 24.5 33.0 21.6 31.0
H 28.2+8.8 16.745.4 26.9+11.0 25.749.8 14.6+3.8 23.9£9.7
MW 8.7+4.1 5.1+3.1 7.945.2 9.445.7 5.3+2.7 8.6+4.8
NB 19.5%8.0 3.342.0 3.642.7 5.7+4.4 2.1+1.3 3.242.5
BPC 1.95+1.81 0.53+0.35 1.43+1.15 1.29+1.06 0.39+0.21 1.13%0.92

Table Il. Seasonal reproductive dataEdidendrium caraiuruMarques & Oliveira, 2003 from S&o Sebastido Channel, Southeastern
Brazil: (total number) (FMG, female mature gonophores; FR, fertility rate (% of fertile colonies); MFR, mature female réte (% o
mature females per total number of female colonies); SR, sex ratio (females : males)).

July 1999 October 1999 January 2000 April 2000 July 2000
FR 16.7 40.5 33.3 15.5 26.1
SR 87.5:12.5 86.3:13.7 32.5:67.5 22.2:77.8 44.2:55.8
MFR 39.1 97.0 98.1 54.5 74.4
FMG 18 1213 210 12 785
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recorded in July 1999 than those in July 2000.

The rate of hydranth inactivity (RHI in Tab. 1) is a
good indicator of feeding activity. In this case, there we 0 -
no remarkable difference between seasons (about 70-8
of the hydranths were active and potentially able for pre
capture), demonstrating that feeding activity wa
constant throughout the year.

The differences between the mean number ¢
branches (NB in Tab. 1) in this study and that observe
by QLiveira et al (2000) are because the latter considere = 20 1
pedicels when counting number of branches. 10 1

The skewed distribution of colony heights (Fig. 3’
suggests the presence of young colonies in tt 0 . . ‘ . —
populationg.g., in July 1999 and April 2000. On the other Jur1999  Oct Jan Apr  Jul 2000
hand, the IOV\-’ number of Sma-” colonles in January 200!9 . 4. Seasonal variation in mean of biomassEafiendrium
caused the hlgh_means of height and biomass per COIo&gaiuru from S&o Sebastido Channel (Southeastern Brazil) per
observed for this month (Tab. 1), and could reflect jates. (vertical bars means standard deviation)
decrease of sexual reproduction in the previous months,
combined with the establishment of old and resistant

50 -+
40 1
30

ligrams per plate

colonies.
The high fertility rate (FR) values in October 199¢ 25 0 One month submerged plates
indicated a reproductive period peak at that time ¢
Although fertility rate and mature female rate (MFR) were '3 20 ~ m Two months submerged plates
lower in July 2000 than in January 2000, this period had g 15 |
higher absolute number of mature female gonophor .-
(about 3.5 times higher than in January 2000). We belier o 10
that the cold water of the SCW in the channel is th 3
factor regulating the sexual reproduction in this specie g 5 A
The higher values of recruitment observed during th =

coldest months (Fig. 5) support this hypothesis 0 -
Moreover, study with other hydroids suggests a Jun Aug Oct Dec Feb Apr Jun
important role of water temperature, as in the case 1994 1995
re_cruitment ofPinauay ralphi(Bale, 1884) during t-he Fig. 5. Number of recruits oEudendrium caraiurufrom S&o
winter (cf. MicotTo ,et al, 200,1’ agctopleura ralph). Se?bastiéo Channel (Southeastern Brazil) in ceramic plates
Furthermore, recruits &. caraiuruare probably derived submersed in water for 1 and 2 months (A. E. Migotto & A. C.
locally. Species of the genus are known to produce Marques, pers. comm.).
mucous thread that links the parent colony to the planula,
restricting its dispersal (MserRTHAL & WASSERTHAL, .
1973). This biological pattern has not been observed for ~Boero et al. (1986) reportedEudendrium
E. caraiury but occurrence in clumps indicates th&lomeratumfrom the Ligurian Sea with a reproductive
tendency of the larvae to settle near the parent colonperiod occurring from October to January (winter in
The inversion in the sex ratio (SR) between Octob orthern Hemisphere). Their study indicated that juvenile
1999 and January 2000 (Tab. II) may be due tgplonies, derived from the reproductive period of a given
agglomeration of planulae forming patches of coloniegear, become sexually mature one year later, after a resting
of the same sex, in which there is a reciprocal attracti§9€ period. There was no indication of such pattern for
of the larvae in their recruitment, a feature alread{)® BrazilianE. caraiury as no resting stage was
described for other eudendriidsf(BavestreLLo & ~ Observed. . . _
CeRRANO, 1992). In conclusionEudendrium caraiurseems to have
Alternatively, unisexual colonies may also beP€en incorrectly assignedtoglomeratunfcf. MarQues
derived from asexual reproduction. Asexual reproductick OLIVEIRA, 2003) since its first record in Brazil. The
is common in hydroids. In eudendriids, it is common t@resent study demonstrates differences in ecological
observe different main stems given off from the sam@atterns betweds. caraiuruand a well knowpopulation
hydrorhiza. In our study, peaks of asexual reproductid¥ E- glomeratunfrom the Mediterranean Sea, supporting
could have occurred before peaks of sexual reproductidh€ taxonomic splitting of these species.
For example, sexual reproductio_nWasfrequentfr(_)m July Acknowl ments. To Dr. Lea-Anne Henrv for
to OCtO_ber 1999' and from April to July 2000 (Fig. 4)reviewincg tf?e tiggeto ?Drt.SAIvgro Migot?c? and ?wo :no}r/1ymoous
Contrarily, during the austral warmer season (January iferees for several suggestions, and to Luciana Figueiredo, Marcelo
April) asexual reproduction could have predominated. IRavani, Maria Paula Fracasso, Martim Ribeiro, and Raphael Viana
accordance, recruitment &f caraiuruwas not observed [or their help in flelwork This research was supported by
at the same location and season during June 1994 § 55 595060/-10544-0; 1999/11328-8; 2000/14932-2; 2001/
June 1995 (A. E. Migotto & A. C. Marques, unpublishe

: 2626-7; 2003/02432-3), CNPq (Proc. 300271/2001-8) and
data) (Fig. 5). CAPES.
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