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Is tourism affecting polychaete assemblages associated 
with rhodolith beds in Northeastern Brazil?
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ABSTRACT. Introduction: Rhodoliths are biogenic structures distributed worldwide, formed by several types 
of calcareous algae. They may host a great diversity of marine invertebrates, among which polychaetes are 
conspicuous and diversified representatives. Rhodolith beds are notwithstanding vulnerable to several human 
activities (e.g. exploitation of commercial species associated with rhodoliths, petroleum exploration, fishing 
activities, effluent discharges, and tourism), which may compromise that diversity. Tourism is presently increas-
ing its impact on rhodolith beds. Global warming and ocean acidification are also determinant factors in faunal 
change. Objective: to analyse the polychaete assemblages associated with rhodolith beds subject to different 
intensities of touristic pressure at Seixas Beach (NE Brazil), where tourism is gradually increasing over time. 
Methods: Effects were evaluated at two depths, 1.5 m and 4.0 m. Sampling was done every two months during 
2015, encompassing the two marked seasons of the year in the region (rainy and dry). Quadrats of 15 x 15 cm 
were placed in each depth during sampling. All rhodoliths present within the quadrat were collected (usually four 
to five rhodoliths). Our hypothesis was that the deeper depth and the samples from the dry season months would 
be increasingly subject to the impact of tourism. Results: Overall, 49 species were found (from 21 different 
families), and a total of 733 individuals were collected. The most abundant species was Eunice wasinensis (280 
individuals, 38.2% of total abundance). The species Eurythoe complanata, Eunice biannulata, E. wasinensis, 
Lysidice ninetta, Oxydromus pugettensis and Ceratonereis (Ceratonereis) singularis appeared in all months. 
The study detected a tendency for higher diversity to occur at the depth of 1.5 m for all indices, but only the 
Shannon-Wiener values were significantly higher there (p < 0.05). No clear differences were found regarding 
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Rhodoliths are incrusting, non-articu-
late aggregates of calcareous algae that usu-
ally occur in shallow waters, providing hard 
substrate for other organisms (Foster et al., 
2007; Amado-Filho et al., 2012). These algae 
retain calcium carbonate, and provide impor-
tant information on paleoclimatic and paleo-
environmental conditions in a particular area 
(Amado-Filho & Pereira-Filho, 2012; Aguirre, 
Braga, & Bassi, 2017). Rhodolith banks are 
recorded from several regions in the world, 
mainly in the Gulf of California, in the Carib-
bean, along the Atlantic coast of Canada, in 
Great Britain, Norway, Japan, and Australia 
(Foster, 2001; Amado-Filho & Pereira-Filho, 
2012). In Brazil, they may represent the largest 
known depositional bank of CaCO3 worldwide 
(Amado-Filho et al., 2012).

Rhodoliths represent an important tridi-
mensional, biogenic environment (Nelson, 
2009; Otero-Ferrer et al., 2018), being known 
as “bioengineers” or “habitat modifiers” (Bruno 
& Bertness, 2001). They provide shelter and 
food for a large diversity of benthic inverte-
brates (Riul, Lacouth, Pagliosa, Christoffersen, 
& Horta, 2009; Amado-Filho & Pereira-Filho, 
2012). Bosence (1979) indicated that the inter-
nal morphology of some types of rhodoliths, 
which do not have interconnected inner branch-
es, favor the colonization by polychaetes and 
mollusks.Thus, the conservation of rhodoliths 
guarantees the habitat of a large diversity of the 
marine fauna.

Previous work across the world has recur-
rently highlighted that this habitat holds a large 
diversity and quantities of marine invertebrates 
(e.g. Bosence, 1979; Giménez-Casalduero, 
Rodríguez-Ruiz, Vivas, & Ramos-Esplá, 2001; 
Hinojosa-Arango & Riosmena-Rodríguez, 

2004; Metri, 2006; Prata, Costa, Manso, Crisp-
im, & Christoffersen, 2017; Otero-Ferrer et al., 
2018), revealing the importance of these habi-
tats as refuge sites for the young stages of mol-
lusks and several commercial fishing stocks 
(Riosmena-Rodríguez et al., 2017). Rhodoliths 
may thus be considered hotspots of biodiver-
sity. Although relatively resilient against envi-
ronmental oscillations (Riosmena-Rodríguez, 
Nelson, & Aguirre, 2017), rhodolith banks 
are extremely vulnerable to human activities, 
such as the extraction of commercial spe-
cies associated with the rhodoliths, petroleum 
surveys and leakages, platform constructions, 
traffic of vessels (Horta et al., 2015), fishing 
activities, effluent discharges (Horta et al., 
2016) and tourism. Besides, in the sphere of 
global ecological changes, global warming and 
ocean acidification can also affect rhodolith 
seabeds (Riosmena-Rodríguez et al., 2017). 
The impacts of these activities may contribute 
significantly to their survival but also to the 
loss of the associated diversity. Europe has 
implemented conservation measures that place 
the rhodolith habitat as a priority in the list 
of habitats requiring conservation, restoration 
and monitoring (OSPAR - Convention for the 
Protection of the Marine Environment of the 
North-East Atlantic) (Nelson, 2009; Instituto 
Brasileiro de Petróleo, Gás e Biocombustíveis 
[IBP], 2014). Rhodoliths have been included in 
a network of protection areas known as “Natu-
ra 2000” (Riosmena-Rodríguez et al., 2017). 
Despite these recognitions of the importance 
of rhodoliths and their associated species, in 
tropical zones such as the Brazilian coastline, 
conservation measures for rhodolith banks are 
still scarce (Horta et al., 2016).

months or season. Conclusions: These results suggest that a higher potential pressure due to tourism may occur 
at 4.0 m due to more intense craft shipping activities (traffic of catamaran boats transporting tourists to and from 
the reefs) in that area.
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3Rev. Biol. Trop. (Int. J. Trop. Biol. ISSN-0034-7744) Vol. 67(S5) Supplement: S1-S15, July 2019

Polychaetes have an important role in tro-
phic chains. They may occupy distinct niches 
and have a high diversity of species and dis-
tinct levels of tolerance to different types of 
pollution and environmental impacts. Poly-
chaetes are thus considered good bioindica-
tors of human-caused perturbations (Reish, 
1979; Bellan, 1980; Samuelson, 2001; Ber-
landi, Figueiredo, & Paiva, 2012). On the 
other hand, polychaetes represent up to about 
70% of the benthic macrofaunal biomass of 
shelf environments. Consequently, they may 
reflect the general condition of the macrofauna 
(Knox, 1977; Paiva, 1993). Several studies use 
the assemblages of polychaetes to evaluate the 
state of ecosystems (Giangrande, Licciano, & 
Musco, 2005), mainly in soft-bottom environ-
ments, but few in “hard-bottom” habitats (e.g. 
Bellan, 1980; Giangrande, Delos, Musco, Lic-
ciano, & Pierri, 2004; Giangrande et al., 2005; 
Hinojosa-Arango & Riosmena-Rodríguez, 
2004), including rhodoliths (e.g. Giménez-
Casalduero et al., 2001; Berlandi et al., 2012). 
Such studies have revealed a high diversity of 
polychaetes inhabiting rhodolith seabeds, in 
particular specimens belonging to the fami-
lies Eunicidae, Nereididae and Syllidae, but 
also some uncommon species (e.g. Amphicteis 
gunneri(M. Sars, 1835), Pherusa scutigera 
(Ehlers, 1887) and Phyllodoce schmardaei 
Day, 1963) (Giménez-Casalduero et al., 2001; 
Neves, 2011; Costa, 2016).

The present study analyzed the structure 
of the polychaete assemblage associated with 
rhodoliths in the reef environment at Seixas 
Beach, João Pessoa, Paraíba, in Northeast 
Brazil. The Seixas Beach is subjected to a 
high touristic pressure, mainly in the dry sea-
son, which has increased gradually over time 
(G1-Paraíba, 2016). Indeed, in the year 2015, 
the surrounding city of João Pessoa received 
around 1 210 000 tourists (G1-Paraíba, 2016). 
The beach also has coral reef areas, in depths 
between 3.0 to 6.0 m that are highly used as 
recreative areas. These activities result in the 
presence of numerous vessels (with a capacity 
of 100 people/vessel during the dry season, 
Melo, Lins, & Eloy, 2014) and diving activities 

within those depths (Melo, Crispim, Lima, & 
Nishida, 2006). We thus plan to evaluate com-
paratively the composition of the polychaete 
assemblages in rhodoliths at two depths (1.5 
and 4.0 m), and per month, that correspond to 
the two seasons of the year (January, Septem-
ber and November-dry season, and March, May 
and July-rainy season), to study the effect of 
pressure exerted by tourism. We hypothesized 
that increased tourism pressure occurs at the 
deepest (4.0 m) than in shallowest area (1.5 m), 
due to the presence of vessels and due to their 
use as a recreational diving area, and during the 
months of the dry season, which coincides with 
an increase in touristic activities.

MATERIALS AND METHODS

Study area and sampling: The study was 
conducted at Seixas Beach (07º09’ S and 34º47’ 
W), located on the coast of the State of Paraiba, 
Northeast Brazil. This region has an equatorial 
climate with a dry summer (Alvares, Stape, 
Sentelhas, Gonçalves, & Sparovek, 2013). The 
rainy season lasts from March to August, with 
a total cumulative annual precipitation varying 
from 900 to 1 800 mm (Lima & Heckendorff, 
1985). The annual temperature range is low, 
with temperatures varying between 24 and 
27 ºC. The coastal reefs at Seixas Beach are 
located approximately 700 m from the shore-
line, in the Municipality of João Pessoa (Melo, 
Crispim, Viana, & Lins, 2008). Depth in the 
reef areas varies from 0.5 to 1.5 m, during low 
tide, and from 3.0 to 6.0 m at high tides (Melo, 
Lins, & Eloy, 2014). The latter depths become 
exposed to the turbulence provoked by vessels 
known as catamarans, which are largely used 
to transport tourists, and diving activities in the 
region in recent years.

Sampling took place during low tide in 
2015, with a bimonthly periodicity (i.e., Janu-
ary, March, May, July, September and Novem-
ber), and at two depths, 1.5 m (07º09’13” S 
e 34º47’21” W) and 4.0 m (07º09’13” S and 
34º47’10” W). As mentioned above, the depth 
4 m is potentially more affected by tourism 
pressure than the area at 1.5 m. An initial visual 
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prospection also confirmed this trend. One 
quadrat of 15 x 15 cm was placed in each depth 
at each sampling date and all rhodoliths present 
within the quadrat were collected (usually four 
to five rhodoliths), in a total of 12 samples. 
Samples were placed in bags and taken to the 
laboratory, where they were processed. First 
the calcareous algae were identified and then 
the rhodoliths were broken using a grinder, to 
remove the associated fauna. All polychaetes 
were removed, stored in 4 % buffered formalin 
solution and washed in the laboratory. The 
specimens were then sorted and preserved in 
70 % ethanol, and subsequently identified to 
the highest possible taxonomic resolution and 
counted. Polychaetes were identified based 
on the specialized literature, e.g. Day (1967a, 
1967b), Nonato & Luna (1970), Fauchald 
(1977, 1992), Uebelacker & Johnson (1984), 
Amaral & Nonato (1994), Blake, Hilbig, & 
Scott (1995, 1996, 1997), Camargo & Lana 
(1995), Capa (2003), Santos & Lana (2003), 
Viéitez et al. (2004), Barroso & Paiva (2007), 
De Assis, Samiguel, & Christoffersen (2007), 
Costa, De Assis, & Christoffersen (2008) and 
Böggemann (2009).

Data Analyses: The following diversity 
indices were determined from the polychaete 
abundance matrix with the DIVERSE func-
tion in the PRIMER-PERMANOVA software: 
Species number (S); Shannon-Wiener diver-
sity index (H′, loge individual-1); and Pielou’s 
evenness index (J). In addition, we checked 
the influence of tourism pressure on diversity 
index values, total abundance and polychaete 
assemblage composition, following an experi-
mental design that does not use replication, 
and includes the factors “depth” (two fixed 
levels: 1.5 m and 4.0 m) and “month” (six 
fixed levels: March, May, July, September, 
November and January). Exploratory analyses 
showed that data were not parametric (i.e., 
Shapiro-Wilk test, p < 0.05; Levene test, p < 
0.05). Therefore, all analyses were performed 
with the 2-factor PERMANOVA procedure, 
which allows testing the influence of two fac-
tors in a crossed design for multivariate or 

univariate data (Anderson, Gorley, & Clarke, 
2008). We applied the PERMANOVA to test 
differences between depth and month for the 
assemblage total abundance, diversity indi-
ces, and species composition. Values of the 
assemblage abundance and diversity indices 
were converted into an Euclidean Distance 
similarity matrix. For the assemblage compo-
sition, the abundance per species matrix was 
converted into a Bray-Curtis similarity matrix, 
with a dummy variable to compensate for zero 
occurrences (Clarke, Gorley, Somerfield, & 
Warwick, 2014). The tested data were further 
explored using Principal Coordinates Analy-
ses (PCoA), to clarify patterns of change. All 
analyses were performed with the PRIMER-
PERMANOVA software (Clarke et al., 2014). 
In addition, Spearman correlation coefficients 
were calculated between the total abundance 
per depth and precipitation, using the library 
‘Hmisc’, implemented in the R software (R 
Core Team, 2018).

RESULTS

A total of 733 individuals, organized into 
21 polychaete families, 36 genera, and 49 
species were collected during 2015 at Seixas 
Beach (Table 1). A total of 445 individuals 
came from the station at the depth of 1.5 m, 
while another 288 specimens were captured at 
4.0 m. This difference between sites was caused 
largely by the higher diversity and abundance 
obtained at 1.5 m in January. When grouped 
by season of the year, a total of 333 individuals 
were present in the dry season, against 440 for 
the rainy season. However, we did not find dif-
ferences when comparing the total abundance 
for the two depths in the six months (2-way 
PERMANOVA, p > 0.01, Table 2). Also, the 
variation of the abundance and precipitation 
along the year did not show a clear correlation 
for each of the tested depths (Spearman, p > 
0.2). The abundance peaked in January (dry 
season) at 1.5 m (182 individuals), while for 
4.0 m the highest abundance was observed in 
March (rainy season, 109 individuals, Fig. 1).
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Fig. 1. Polychaete abundance at depths of 1.5 and 4.0 m, and monthly cumulative precipitation (station CEDRES) along 
2015. January, September and November: dry season; March, May and July: rainy season (Source: Agência Executiva de 
Gestão das Águas do Estado da Paraíba [AESA/PB], 2018).
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Regarding the polychaete assemblage 
composition we found differences between 
months (2-way PERMANOVA, factor Month: 
Pseudo-F = 2.21, p-perm = 0.02, Table 3). 
Samples from January and May from both 
depths and from March from in 4.0 m alone 
clustered, despite being from different sea-
sons (Fig. 2). No differences were found per 
depth (2-way PERMANOVA, p > 0.01). The 
most abundant species throughout the year 

was Eunice wasinensis, with a total of 280 
individuals (38.2 % of the total abundance). 
Other common species that appeared in all 
sampling dates were Eurythoe complanata, 
Eunice biannulata, E. wasinensis, Lysidice 
ninetta, Oxydromus pugettensis and Ceraton-
ereis (Ceratonereis) singularis (Tab. 1). Eunice 
wasinensis was the most abundant species in 
January (61 individuals) and May (45), at the 
depth of 1.5 m. In May, Terebella plagiostoma 

TABLE 2
Results of PERMANOVA for the total abundance of polychaetes, testing the factors Depth (1.5 and 4.0 m) and Month.

Source df Sum of Squares Mean Square Pseudo-F P(perm) Unique perms
Depth 1 2054.10 2054.10 1.56 0.26 975
Month 5 22981.00 4596.30 3.50 0.11 997
Residual 5 6563.40 1312.70
Total 11 31599.00

TABLE 3
Results of PERMANOVA for the species composition of polychaetes, testing the factors 

Depth (1.5 and 4.0 m) and Month.

Source df Sum of Squares Mean Square Pseudo-F P(perm) Unique perms
Depth 1 2465.40 2465.40 1.41 0.27 967
Month 5 19281.00 3856.10 2.21 0.02 998
Residual 5 8711.80 1742.40
Total 11 30458.00

Fig. 2. Principal Coordinates Analysis (PCoA) of polychaete species composition with indication of the tested months within 
each season, and depths, in the rhodoliths beds of Seixas Beach.
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(29 individuals) and E. guanica (18) were also 
abundant. On the other hand, at the depth of 
4.0 m, E. wasinensis was the most abundant 
species in January, March, and May (53, 58 and 
41 individuals, respectively).

Regarding diversity, the values of all indi-
ces showed a similar variation trend at both 
depths, and there was no clear pattern in 
relation to monthly variations (Fig. 3). Still, 
there was a tendency for higher values of all 

diversity indices to occur at the depth of 1.5 
m, particularly in January. Yet, differences only 
occurred for depth in the Shannon-Wiener val-
ues (PERMANOVA - Depth: Pseudo-F = 9.49, 
p = 0.02, Table 4), which were generally higher 
at the 1.5 m depth (Fig. 3). For the other indices 
and seasons, there were no significant differ-
ences (p > 0.01, Table 5). Regarding Pielou’s 
evenness, values tended to increase along the 
year (Fig. 3).

TABLE 4
Results of PERMANOVA of Shannon-Wiener diversity of polychaetes, testing the factors 

Depth (1.5 and 4.0 m) and Month.

Source df Sum of Squares Mean Square Pseudo-F P(perm) Unique perms
Depth 1 0.94 0.94 9.49 0.02 981
Month 5 0.38 7.62E-2 0.77 0.59 998
Residual 5 0.49 9.87E-2
Total 11 1.81

Fig. 3. Variation of diversity indices values for the polychaete assemblage associated to rhodolith beds at Seixas Beach, 
during 2015 at depths of 1.5 and 4.0 m.
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DISCUSSION

Our study showed that Eunicidae was 
the dominant family in the sampled rhodolith 
beds, E. wasinensis being the most abundant 
species throughout the study period, mainly 
at the deeper depth. Batista (2004) found a 
similar pattern when studying the polychaete 
fauna of rhodoliths in Cabo Branco Beach 
(close to the Seixas Beach): 68 % of the total 
abundance corresponded to the Eunicidae. This 
eunicid dominance, a taxon composed mostly 
of detritivores (Jumars, Dorgan, & Lindsay, 
2015), has been associated with degraded habi-
tats, a consequence of the presence of a large 
quantity of decomposing organic detritus from 
the reef substrate (Santa-Isabel, Leão, & Peso-
Aguiar, 2000). However, other studies have 
also observed the mutualism between eunicid 
polychaetes and reef habitats, acting as reef 
aggregating agents (Roberts, 2005). So the 
dominance of eunicids in our study may be a 
reflection of such mutualism, and not neces-
sarily the result of a degraded habitat. The 
presence of the genus Syllis spp. in the Seixas 
Beach, particularly in the depth 1.5 m, supports 
this generalization, since Syllis “sensu lato” 
has been described as sensitive or non-tolerant 
to organic pollution (Bellan, 1980; Surugiu, 
2005). In temperate regions, such as in the 
Western Mediterranean (Iberian Peninsula), 
eunicids are also among the most represented 
polychaete families (Giménez-Casalduero et 
al., 2001). On the other hand, a study done 
along the littoral of Spain (along the coast of 
Catalonia) indicated the prevalence of Syllidae 
(with circa 31 % of the total) and Serpulidae 
(approximately 12 % of the total) (Martín, 
1987; Berlandi et al., 2012).

The number of species of polychaetes 
found at Seixas was generally higher than 
that reported from other tropical areas. These 
numbers range between nine and 19 families, 
comprising usually less than 27 species (Batista 
2004; Metri, 2006; Neves, 2011). The excep-
tion is represented by the paper of Riul (2007), 
in which at least 34 different families were 
found. These differences may be attributed, in 
part, to sampling procedures (e.g. periodicity), 
and to morphological differences in the algal 
composition (Berlandi et al., 2012). In addi-
tion, rhodoliths may be colonized by Bryozoa, 
Hydrozoa, Porifera and others taxa, which may, 
in turn, compete with polychaetes for the avail-
able space (Berlandi et al., 2012). Still, the gen-
erally higher number of species in this study 
suggests that, despite the gradual increase of 
tourism pressure at Seixas Beach, their rhodo-
lith beds still present high polychaete diversity, 
associated with a good preservation of the beds. 

Regarding comparisons of the present data, 
our initial hypothesis was that the 4.0 m depth 
would be more subjected to tourism pressure, 
due to the presence of vessels, anchoring on the 
coral reefs and diving activities, and therefore 
would have lower diversity and abundance. 
In addition, we speculated that the dry season 
would also be more subjected to disturbance, 
since tourism pressure is more intensified dur-
ing this season (Melo et al., 2014). Our results, 
however, were only partially congruent with 
these hypotheses. There were no differences 
in the total abundance, species richness, and 
Pielou values of the assemblages of poly-
chaetes, when comparing depths and months. 
For the species composition there were signifi-
cant differences per month, but these did not 
affect the whole dry season, since the species 

TABLE 5
Results of PERMANOVA of Pielou diversity of polychaetes, testing the factors 

Depth (1.5 and 4.0 m) and Month.

Source df Sum of Squares Mean Square Pseudo-F P(perm) Unique perms
Depth 1 0.02 0.02 1.06 0.36 962
Month 5 0.20 0.04 2.56 0.18 997
Residual 5 0.08 0.02
Total 11 0.29
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composition was more similar for the months 
from January (dry), March and May (rainy). 
For the Shannon-Wiener index alone, values 
were significantly higher in the shallower 
depth, 1.5 m, which is compelling with our 
initial hypothesis. The Pielou index was lower 
in the depth of 4.0 m than in 1.5 m for January 
and March, suggesting less even assemblages, 
mainly due to the dominance of E. wasinensis 
in the deeper region. During the following 
months, Pielou evenness increases, suggest-
ing a homogenous distribution of abundance 
among species. However, abundance was also 
extremely low. As mentioned, part of the tour-
ism pressure on the beach is due to catama-
ran traffic and anchoring, whose influence is 
likely to be more intense at the depth of 4.0 
m (Melo, Lins, & Eloy, 2014; Melo, Crispim, 
Lima, & Nishida, 2006), and may therefore 
be contributing to differences between depths. 
Yet these differences were only found for a 
single descriptor and were not found between 
seasons, suggesting that the higher tourism 
pressure expected during the dry season does 
not affect the polychaete assemblage. The 
relatively high evenness throughout the whole 
study also suggests that abundance is regularly 
distributed among different taxa along the year.

Overall, based on these results, we are 
not able to conclude that there is a potential 
negative effect of tourism on the polychaete 
assemblage associated to the rhodolith beds 
at the Seixas Beach.However, our results refer 
to a single beach (without spatial replica-
tion) and this cannot be extrapolated for a 
wider geographical range. More information 
(comparisons of different beaches with dif-
ferent tourism pressures) and other formal 
tourism indicator measurements are needed in 
order to reach more solid conclusions on the 
effects of tourism. Their impact may be quite 
high in Brazil, but this effect is generally not 
being monitored. Also, wider and long-term 
monitoring programs are needed throughout 
the Brazilian coast to identify diversity pat-
terns and what may be affecting these in order 
to better preserve the rhodolith beds (Horta 
et al., 2016). The present study nevertheless 

contributes to increase the knowledge of the 
polychaete diversity associated with rhodolith 
beds in tropical areas, and highlights the need 
for more knowledge and studies on the impacts 
of local stressors on these assemblages.
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RESUMEN

¿El turismo está afectando a los conjuntos 
de poliquetos asociados con los fondos de rodolitos 

en el Nordeste de Brasil? 

Introducción: Rodolitos son estructuras biogénicas 
distribuidas en todo el mundo, formadas por varios tipos 
de algas calcáreas. Pueden albergar una gran diversidad de 
invertebrados marinos, entre los cuales los poliquetas son 
representantes conspicuos y diversificados. No obstante, 
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los fondos de los rodolitos son vulnerables a varias acti-
vidades humanas (por ejemplo, la explotación de especies 
comerciales asociadas con rodolitos, exploración petrolera, 
actividades de pesca, descargas de efluentes y turismo), 
que pueden comprometer esa diversidad. El turismo está 
aumentando su impacto en los fondos de rodolitos. El 
calentamiento global y la acidificación de los océanos 
también son factores determinantes en el cambio de fauna. 
Objetivo: El presente estudio tuvo como objetivo analizar 
los conjuntos de poliquetos asociados con fondos de rodo-
litos sujetos a diferentes intensidades de presión turística en 
la playa de Seixas (Nordeste de Brasil), donde el turismo 
está aumentando gradualmente con el tiempo. Métodos: 
Los efectos fueron evaluados a dos profundidades, 1.5 m y 
4.0 m. El muestreo se realizó cada dos meses durante 2015, 
abarcando las dos estaciones marcadas del año en la región 
(lluviosa y seca). Se colocaron cuadrantes de 15 x 15 cm 
en cada profundidad durante el muestreo. Se recolectaron 
todos los rodolitos presentes dentro del cuadrante (general-
mente de four a five rodolitos). Nuestra hipótesis era que la 
mayor profundidad y las muestras de la estación seca esta-
rían cada vez más sujetas al impacto del turismo. Resulta-
dos: En total, se encontraron 49 especies (de 21 familias 
diferentes) y se recolectó un total de 733 individuos. La 
especie más abundante fue Eunice wasinensis (280 indivi-
duos, 38.2 % de la abundancia total). La especie Eurythoe 
complanata, Eunice biannulata, E. wasinensis, Lysidice 
ninetta, Oxydromus pugettensis y Ceratonereis (Ceratone-
reis) singularis aparecieron en todos los meses. El estudio 
detectó una tendencia a mayor diversidad en la profundidad 
de 1,5 m para todos los índices, pero solo los valores de 
Shannon-Wiener fueron significativamente mayores allí 
(p < 0.05). No se encontraron diferencias con respecto a 
los meses. Conclusiones: Estos resultados sugieren que 
puede haber una mayor presión potencial debido al turis-
mo a 4.0 m debido a actividades de embarcaciones más 
intensas (tráfico de catamaranes que transportan turistas 
hacia y desde los arrecifes) en esa área. Nuestros resulta-
dos aumentan nuestro conocimiento sobre la diversidad de 
poliquetos asociados con los fondos de rodolitos en áreas 
tropicales, y resaltan la necesidad de estudios de monitoreo 
para probar el impacto de los factores de estrés locales en 
estos conjuntos.

Palabras clave: Annelida, Catamaranes, Perturbaciones, 
Sustrato duro, Costa tropical.
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