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Abstract: Organisms that provide settlement sites for sessile fauna play a key role in shaping the structure
of benthic communities. Sea urchins of the order Cidaroida can offer these sites for settlement on their pri-
mary spines, which lack antifouling protection. In this study, the ecological role of Austrocidaris canaliculata
(Cidaroida: Cidaridae) as a basibiont at the MPA Namuncura — Burdwood Bank (MPA NBB) and adjacent deep-
sea areas was evaluated. For this, we described the composition and the diversity of the epibiont assemblages
within the MPA NBB and external deep-sea sites. Additionally, we analyzed the relationship between the size of A.
canaliculata and the epibionts richness in these zones using generalized additive models. From the 120 specimens
of A. canaliculata studied, epibiosis was recorded in 96.67%. A total of 39 epibiont taxa were identified, represent-
ing two kingdoms, 10 phyla, 13 classes, and 27 families, including new records of species in the study area. The
highest epibiont species diversity observed was Bryozoa, followed by Cnidaria. The epibiont assemblages showed
no significant differences in the estimated diversity within each zone, and the estimated epibiont richness was
slightly higher in deep-sea areas. Finally, our modelling suggests that the epibiont richness is correlated with the
horizontal diameter of the test, showing an opposite variation between shallow and deep-sea zones. This study
provides detailed faunistic information on the epibionts associated with A. canaliculata from the MPA NBB and
adjacent deep-sea areas, reinforcing the ecological role of cidaroids as basibionts in benthic ecosystems.
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Resumen: Rol ecolégico del erizo de mar Austrocidaris canaliculata (Cidaroida: Cidaridae) como
basibionte: Ensamblejes de epibiontes en el Area Marina Protegida Namuncura - Banco Burdwood
y areas profundas aledanas. Los organismos que proporcionan sitios de asentamiento para la fauna sésil
desempenan un papel clave en la conformacion de la estructura de las comunidades bentoénicas. Los erizos de
mar del orden Cidaroida pueden ofrecer estos sitios de asentamiento en sus espinas primarias, ya que carecen de
proteccion anti incrustante. En este estudio, se evalué el rol ecolégico de Austrocidaris canaliculata (Cidaroida:
Cidaridae) como basibionte en el AMP Namuncura — Banco Burdwood (AMP NBB) y en areas profundas adya-
centes. Para ello, se describié la composicién y la diversidad de los ensamblajes de epibiontes dentro del AMP
NBB y sitios profundos externos. Ademas, se analiz6 la relacion entre el tamano de A. canaliculata y la riqueza
de epibiontes en estas zonas utilizando modelos aditivos generalizados. De los 120 ejemplares estudiados de A.
canaliculata, se registré epibiosis en el 96,67%. Se identificaron un total de 39 taxones de epibiontes, represen-
tando dos reinos, 10 phyla, 13 clases y 27 familias, incluyendo nuevos registros de especies en el area de estudio.
La mayor diversidad de epibiontes observada correspondi6 a Bryozoa, seguida por Cnidaria. Los ensamblajes de
epibiontes no mostraron diferencias significativas en la diversidad estimada dentro de cada zona, y la riqueza
estimada de epibiontes fue ligeramente mayor en areas profundas. Finalmente, nuestros modelos sugieren que la
riqueza de epibiontes esté correlacionada con el didmetro horizontal de la testa, mostrando una variacién opuesta
entre las zonas poco profundas y las profundas. Este estudio proporciona informacién faunistica detallada sobre
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los epibiontes asociados a A. canaliculata en el AMP NBB y areas profundas aledanas, reforzando el rol ecolégico
de los cidaroideos como basibiontes en los ecosistemas benténicos.

Palabras clave: Equinodermos, simbiosis, epibiota, bentos, plataforma continental Argentina, modelos aditivos

generalizados (GAM)

INTRODUCTION

Interactions between organisms play a crucial
role in shaping community structure by influenc-
ing species abundance and distribution. While
competition and predation have historically been
central topics of interest for ecologists studying
these interactions, symbiosis represents anoth-
er important interaction type. Symbiosis is a
widespread phenomenon that can significantly
regulate the presence, abundance, and identity
of species within a community (Hatcher et al.,
2006; Hétérier et al., 2008). In marine environ-
ments, many phyla exhibit a sessile lifestyle at
least one ontogenetic stage. These organisms
depend on hard substrates for survival, making
their limited availability a critical resource. The
competition for a hard substrate for settlement
may have been a driving force in the evolution of
epibiosis, a lifestyle commonly observed in ma-
rine benthic environments. Epibiosis refers to
a spatially close association in which one living
organism (epibiont) lives on the external surface
of another living organism (basibiont), either of
the same or a different species, regardless of the
nature of this relationship (Harder, 2009; Wahl,
2009). In environments where hard substrates
are scarce, competition for these surfaces be-
comes a major factor influencing the distribution
and diversity of sessile and low-motile fauna.
This phenomenon has been well-documented in
Antarctica, where epibiosis plays a critical role
in structuring benthic communities, by reducing
competition for the limited availability of hard
substrates (Gutt & Schickan,1998; Hardy et al.,
2011; Hétérier et al., 2008).

The ecological role of sea urchins in structur-
ing marine communities has been widely recog-
nized as ecosystem engineers, agents of biolog-
ical disturbance, and drivers of the ecosystem
structure and functions across a variety of eco-
systems (Steneck, 2020). Sea urchins of the order
Cidaroida can offer sites for sessile and low-mo-
tile organisms to settle, as their primary spines
lack epithelial covering (Mérkel & Roser, 1983).
This characteristic turns the primary spines of
cidaroids into bare calcium carbonate rods de-
void of any antifouling protection, and the micro-
structure of their shafts facilitates epibiont set-

tlement (David et al., 2009). Epibiosis has been
reported in various cidaroid species across differ-
ent oceanic regions, revealing a wide diversity of
associated epibionts (Brey et al., 1993; Cerrano
et al., 2009; Gutt & Schickan,1998; Hardy et al.,
2011; Hétérier et al., 2008; Linse et al., 2008).
Notably, some of these epibionts have been iden-
tified as new species (Aguirre et al., 2011; Massin
& Hétérier, 2004).

Epibiosis in cidaroids suggests that these
sea urchins could play a crucial role in benthic
communities by enhancing the availability of
hard substrate for settlement. Several studies
have highlighted the role of cidaroids as basibi-
onts and the significant contribution of epibio-
sis to Antarctic benthic communities associated
with them (Hardy et al., 2011; Hétérier et al.,
2008; Linse et al., 2008). For instance, Linse et
al. (2008) pointed out that while sea urchins and
their epibionts may represent minor components
of the deep benthic biomass, they significantly
contribute to the biodiversity of the Southern
Ocean biodiversity. Hétérier et al. (2008) com-
pared the epibiont assemblages on cidaroids and
rocks from deep waters of the Weddell Sea. They
observed that whereas rocks are often colonized
by more generalist species, cidaroids tend to be
colonized by relatively specialist sessile species.
In addition, the presence of cidaroids generally
promotes greater local species richness, allowing
some of the sessile species already present to be-
come dominant by increasing their abundance,
as cidaroids provide more favorable niches com-
pared to rocks. Similarly, Hardy et al. (2011)
compared the epibiont assemblages present on
cidaroids and rocks at three different localities in
the Weddell Sea. They demonstrated that epibio-
sis on cidaroids reflects species-specific relation-
ships, while rock-associated epibionts are pri-
marily influenced by local environmental factors.
Additionally, they further proposed that cidaroid
ectosymbioses significantly contribute to benthic
colonization in Larsen embayments. Together,
these studies highlight the key ecological role
of cidaroids in shaping benthic biodiversity and
ecosystem complexity.

Cidaroids are recognized as Indicator Taxa
(ITs) of Vulnerable Marine Ecosystems (VMEs),
alongside other macro-invertebrates such as
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several species of corals, sponges, ascidiaceans,
and crinoids (CCAMLR, 2023; FAO, 2009). The
Food and Agriculture Organization (FAO) has
outlined the functional roles of ITs, emphasizing
their significant contributions to creating com-
plex three-dimensional structures, enhancing
surface complexity through high-density cluster-
ing, modifying substrate structure, providing a
substrate for other organisms, and representing
rare or unique organisms (CCAMLR, 2023; FAO,
2009; Jones & Lockhart, 2011).

Austrocidaris canaliculata (A. Agassiz, 1863)
(Cidaroida: Cidaridae) is the most widely distrib-
uted cidaroid species in the Magellanic Province.
In the Southwestern Atlantic Ocean, it is report-
ed from southern Brazil to the southern tip of
Argentina (32-55° S) at depths up to 1,400 m
(Flores et al., 2019). This species is also found in
the Straits of Magellan at 53-54° S between 104-
214 m (Larrain et al., 1999), around Isla de los
Estados, the Malvinas (Falkland) Islands, and the
Burdwood Bank (Flores et al., 2019). Although
the epibiosis in A. canaliculata has been previ-
ously documented in the literature (Bernasconi,
1953; Doti et al., 2008; Romero et al., 2017), the
ecological role of this species in benthic commu-
nities remains poorly understood.

The Burdwood Bank (BB), part of the west-
ernmost section of the North Scotia Ridge, is
a submarine plateau situated between 54-55°
S and 56-62° W in the Southwestern Atlantic
Ocean. It lies approximately 135 km east of Isla
de los Estados and 160 km south of the Malvinas
(Falkland) Islands (COPLA, 2017). The plateau
has an elongated W-E orientation, covering an
area of 25,000 km? circumscribed by the 200 m
isobaths, with minimum depths of around 75 m
(COPLA, 2017). To the north, it is separated from
the Argentine continental shelf by the Malvinas
(Falkland) Trough, reaching depths of up to
500 m, while its southern side descends steeply
to depths of 3,000 m. The BB was designated
as Argentina’s first offshore Marine Protected
Area (MPA) in 2013, aiming to protect benthic
invertebrates that are long-lived, slow-growing,
sessile, and function as ecosystem engineers,
such as sponges, ascidians, bryozoans, corals,
among others ITs (CCAMLR, 2023; Schejter et
al., 2016; Tombesi et al., 2020). In 2018, the MPA
was expanded to include the adjacent southern
slope, extending protection to depths of 4,000
m, and was renamed the Marine Protected Area
Namuncura — Burdwood Bank (hereafter MPA
NBB). This extension was the result of many sci-
entific research and expeditions that identified
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the slope as a critical area for marine biodiversity
and key oceanographic and ecological processes
(Tombesi et al., 2020). Notably, the benthic com-
munities on the slope host diverse associated
fauna, with some deep-sea environments exhibit-
ing characteristics of VMEs (Schejter et al., 2018,
2020a).

This study aimed to evaluate the ecological
role of Austrocidaris canaliculata as a basibi-
ont at the Marine Protected Area Namuncura
— Burdwood Bank and its adjacent deep-sea re-
gions. To achieve this, we described the composi-
tion and the diversity of the epibiont assemblag-
es located on the primary spines of A. canalicu-
lata across these sites. Additionally, we analyzed
the relationship between the size of sea urchins
and the richness of the epibionts associated with
this species.

MATERIALS AND METHODS

The study area includes the MPA NBB and
surrounding deep-sea areas in the Southwestern
Atlantic Ocean. The specimens of A. canaliculata
were collected during three scientific expeditions
conducted by the RV Puerto Deseado: 1) AMP
Namuncurd — Banco Burdwood: Bentos (2016),
2) Banco Burdwood - Buque Oceanogrdfico ARA
“Puerto Deseado” - PD BB Abr 17 (2017), and 3)
AMP Namuncurd — Banco Burdwood: Ingenieros
Ecosistémicos (2018) (Table 1). Data from 19 sta-
tions where A. canaliculata was collected were
used, selected from all stations sampled during
the three expeditions. Samples were collected us-
ing a bottom trawl net (6 m in total length, 50
mm mesh size, and 10 mm mesh size in the cod
end), and the specimens of A. canaliculata were
fixed and conserved in 96% ethanol.

Since trawling may lead to damage in differ-
ent ways to the collected specimens (i.e., parts of
the test or primary spines partially broken or ab-
sent), only those specimens with more than 90%
of their primary spines intact were considered
for this study, to minimize the potential impact
of the capture method on the incidence of epibio-
sis. Additionally, only specimens of A. canalicula-
ta with a horizontal test diameter greater than 5
mm were included, as individuals above this size
are considered to have reached the free juvenile
developmental stage (Flores et al., 2019). From
the eligible specimens, a random sub-sample
of 120 A. canaliculata was analyzed, including
113 specimens from 17 stations within the MPA
NBB and 7 specimens from 2 stations at external
deep-sea sites (Fig. 1).
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Fig. 1. Map of the study area showing the sampling stations. Green triangles represent internal sites, while red
triangles indicate external deep-sea sites surrounding the MPA Namuncura — Burdwood Bank. The plateau of the
MPA NBB is highlighted in light blue. The inset (dashed box) displays a map of South America with the study
area marked (yellow box) in the Southwestern Atlantic Ocean (SWAO).

In the laboratory, the horizontal and vertical
diameters of the test at the ambitus (VD and HD,
respectively) of each specimen of A. canaliculata
were measured using a digital caliper with + 0.01
mm accuracy. Each primary spine of every speci-
men of A. canaliculata was thoroughly examined
for epibionts, and individuals with at least one
organism on at least one primary spine were
considered colonized. The specific identification
of epibionts was done under a stereoscopic mi-
croscope (Leica MZ95) or an optical microscope
(Zeiss Axio Imager Z1), as appropriate. Epibionts
were determined at the lowest taxonomic level
possible, using the following bibliography for
each taxon: Brachiopoda (Cooper, 1973; Gordillo
et al., 2019), Bryozoa (Hayward, 1992; Liuzzi
et al., 2018; Lopez-Gappa & Lichtschein, 1990;
Loépez Gappa, 1975), Isopoda (Doti et al., 2008),
Folliculinidae (Andrews, 1941; Fauré-Fremiet,
1936; Ringuelet, 1953), Hydrozoa (Blanco, 1967;
Marquesetal.,2011; Pena Cantero, 2008; Schejter
et al., 2020b; Soto Angel & Pena Cantero, 2019),
Polychaeta (Vine, 1977), and Porifera (Boury-

Esnault & Rutzler, 1977; Hooper & van Soest,
2002). In addition, some epibiont organisms
were sent to specialists for verification of iden-
tification (see Acknowledgements). Complete
specimens of A. canaliculata were photographed
using a Nikon D800 camera with a Micro-Nikkor
60 mm f/2.8 lens. Images of the epibionts were
taken with a Leica IC80 HD camera coupled to a
Leica MZ95 and with a Zeiss SteREO Discovery.
V20 stereoscopic microscope. All images were
digitally processed.

For each specimen of A. canaliculata, the
presence or absence of each observed epibiont
species was recorded to form a species-by-sample
incidence matrix, where “1” indicates presence
and “0” indicates absence. The specimens of A.
canaliculata were categorized into two zones
based on whether the sampling stations were
located, within the MPA NBB or outside, in the
seep-sea sites, defined as “Internal” (17 sam-
pling stations, 113 specimens) and “External”
(2 sampling stations, 7 specimens) (Table 1 and
Fig. 1). For the statistical analyses, each speci-
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men of A. canaliculata was treated as a replicate,
as suggested by Shaw and Dobson (1995) for the
host-parasite relationship, and also by Hétérier
et al. (2008). Due to the difference in sampling
effort between zones, analyses of observed and
expected diversity and richness were performed
separately within each zone. The analysis of the
epibiont assemblages was performed using a di-
versity profile estimator as suggested by Chao
and Jost (2015) for incidence data, and richness
was estimated by the Chao2 index (Chao, 1987;
Chao & Chiu, 2016). All analyses were performed
using the online version of the software SpadeR
(Chao et al., 2015) available via the link: https://
chao.shinyapps.io/SpadeR, with a bootstrap of
1,000 replications for the estimation of its associ-
ated standard error, following recommendations
from the software user guide for the choice of in-
dices (Chao et al., 2016).

Additionally, a linear regression analysis was
conducted to assess co-variability between the
HD and the VD. The variation in the observed
species richness of the epibiont assemblages was
evaluated according to the HD, Zone (Internal,
within the MPA NBB, and External, deep-sea
sites), and their interaction (HD*Zone), con-
trolling for Year (years of the expeditions: 2016,
2017, and 2018), with all these factors being con-
sidered as fixed. The analysis was carried out us-
ing generalized additive models (GAM). For the
richness model, a negative binomial distribution
was assumed to account for the over-dispersion
observed when implementing the model with
a Poisson distribution. We performed a model
without this interaction to evaluate the signifi-
cance of the interaction between Zone and HD.
We considered a difference greater than 4 units
of AIC (AAIC > 4) between the models as having
significance since these would not have similar
statistical support (Burnham & Anderson, 2002).
GAMs were conducted using the mgcv package
(Wood & Wood, 2015) and their performance was
evaluated using the Dharma package (Hartig,
2022). All analyses were performed in R software
(R Development Core Team, 2017).

RESULTS

The size of the specimens of A. canaliculata
analyzed ranged from 5.42 to 48.30 mm in hori-
zontal diameter of the test (HD) (N = 120, mean
+ SD = 19.78 + 8.83 mm), and from 2.71 to
28.16 mm in vertical diameter of the test (VD) (N
= 120, mean *= SD = 10.45 = 5.49 mm) (Fig. 2A).
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Fig. 2. Biometric of Austrocidaris canaliculata. (A)
Size distribution of the specimens of Austrocidaris
canaliculata analyzed. In the box plot, the black square
indicates the mean, the rectangle boundaries represent
the mean with standard deviation, and the whiskers
show the minimum and maximum values estimated (N
= 120), and (B) linear regression of the horizontal and
vertical diameter of the test (HD and VD, respectively)
(N =120, R? = 0.98, p < 0.001).

Epibiosis and epibiont diversity

Epibiosis was recorded in 96.67% of A. can-
aliculata specimens analyzed, only 4 out of 120
specimens lacked epibiont species. The average
epibiont richness per individual was 4.82 + 2.94
species, and a maximum of 15 epibiont species
was recorded on a single individual of A. canalic-
ulata (Fig. 3).

The taxonomic diversity of the recorded epibi-
onts includes 39 taxa spanning two kingdoms, 10
phyla, 13 classes, and 27 families, with 17 out of
the 39 identified to the species level (Figs. 4A-
L, 5). Additionally, two organisms despite being
found on the spines of A. canaliculata, were
not considered epibionts due to their free-living
and non-sessile lifestyle (Pseudidothea miersi
and Ammotheidae indet.). The highest diversi-
ty was observed in Bryozoa, represented by 12
taxa distributed across 2 classes and 7 families,
followed by Cnidaria with 10 taxa grouped in 1
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Fig. 3. Individuals of Ausirocidaris canaliculata from the MPA Namuncura — Burdwood Bank and surrounding
deep-sea sites, showing primary spines fouled with epibionts.

class and 7 families. In contrast, the lowest di-
versity was recorded in Chordata and Mollusca,
each represented by a single species. At the
species level, the most recurrent epibiont was
Filellum sp. 1 (Hydrozoa: Lafoeidae), found in
91 out of 120 specimens of A. canaliculata an-
alyzed. This was followed by the ciliate Lagotia
sp. (Ciliophora: Folliculinidae), which was re-
corded 70 times (Fig. 5). A total of 14 epibiont

taxa were recorded only once: Pista corrientis
(Polychaeta: Terebellidae), Ammotheidae indet.
(Arthropoda: Pycnogonida), Weltnerium gibbe-
rum (Arthropoda: Scalpellidae), Philobrya brait-
stromi (Mollusca: Philobryidae), Magellania ve-
nosa (Brachiopoda: Terebratellidae), Andreella
uncifera (Bryozoa: Microporidae), Arachnopusia
sp. (Bryozoa: Arachnopusiidae), Ellisina incrus-
tans (Bryozoa: Ellisinidae), Tricellaria aculea-
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Fig. 4. Taxa recorded on the primary spines of Austrocidaris canaliculata at the MPA Namuncura -
Burdwood Bank and surrounding deep-sea area. (A) Weltnerium gibberum (Arthropoda: Scalpellidae); (B)
Pista corrientis (Polychaeta: Terebellidae); (C) Filellum sp. 1 (Cnidaria: Lafoeidae); (D) Pseudidothea miersi
(Arthropoda: Pseudidotheidae); (E) bryozoan colony and Sertularella sp. (Cnidaria: Sertularellidae); (F)
aggregation of polychaetes tubes of the family Serpullidae; (G) Liothyrella uva (Brachiopoda: Terebratellidae);
(H) pycnogonid indet. (Arthropoda: Ammotheidae); (I) Philobrya brattstromi (Mollusca: Philobryidae); (J)
Lafoea sp. (Cnidaria: Lafoeidae); (K) bryozoan ancestrula; and (L) P miersi (Arthropoda: Pseudidotheidae).



50 Revista del Museo Argentino de Ciencias Naturales, n. s. 27(1), 2025

lotrochotidae indet.
Polymastiidae indet.

Ascidiacea indet.
Halecium sp.
Obelia sp.
Tricellaria aculeata
Ellisina incrustans
Arachnopusia sp.
Andreella uncifera
Magellania venosa
Philobrya brattstromi
Ammotheidae indet.
Weltnerium gibberum
Pista corrientis
Opercularella sp.
Parafolliculina sp.
Smittina jullieni
Smittina sp.
Arachnopusia monoceros
Symplectoscyphus sp.
Lafoea sp.
Bryozoa indet.
Liothyrella uva
|
[ ]
— )
[ E—

]
>
]
-t
s
s

b Grammaria sp.

= Tubulipora sp.

w Osthimosia magna

Pseudidothea miersi

Phorbas sp.

Sertularella sp.

Protolaeospira (P) tricostalis

Leucascus sp.
Osthimosia bicomis
Hebella sp.

Serpula narconensis
Filellum sp. 2 |

1 Annelida
I Arthropoda
= Brachiopoda
I Bryozoa

[ Chordata
=1 Cilliophora
1 Cnidaria

I Foraminifera
= Mollusca
B Porifera

R
Celleporidae indet. |INEE_—_—_

Paralacospira sp.

Romanchella peirieri

Lagotia sp.

Foraminifera indet.

Filellum sp.1 |

0 10 20 30 40
Frecuency (times)

50 60 70 80 90 100

Fig. 5. Frequency distribution of the taxa recorded on the primary spines of Austrocidaris canaliculata at the
MPA Namuncura — Burdwood Bank and surrounding deep-sea sites.

ta (Bryozoa: Candidae), Obelia sp. (Cnidaria:
Campanulariidae), Halecium sp. (Cnidaria:
Haleciidae), Ascidiacea indet. (Chordata),
Polymastiidae indet. (Porifera), and Iotrochotidae
indet. (Porifera) (Figs. 4 A-L, 5).

Analysis of the epibiont assemblages
No significant differences were found in the

estimated diversity within each zone, as evi-
denced by the overlapping diversity profiles ob-
tained for the Internal and External zones (Fig.
6A-B). In all cases, the curve for the estimated
diversity as a function of the parameter q was
consistently higher than the curve for the ob-
served diversity, reflecting a bias related to the
underestimating species richness, mainly due to
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Fig. 6. Diversity profiles of the epibiont assemblages: (A) Internal zone; and (B) External zone of the MPA
Namuncura — Burdwood Bank. Shaded areas indicate 95% confidence intervals.

the presence of infrequent species that are often
excluded from the samples. Similarly, no signifi-
cant differences were observed in the estimated
species richness of the epibiont assemblages for
the Internal zone, whereas the estimated rich-
ness for the External zone was slightly higher
(Table 2).

The linear regression revealed a strong posi-
tive correlation between the horizontal and ver-
tical diameter of the test (HD and VD respective-
ly) (N = 120, R? = 0.98, p < 0.001) (Fiig. 2B). Due
to the high correlation between HD and VD, we
choose HD as the predictor variable to avoid mul-
ticollinearity in the posterior analyses. The ob-
served richness of epibionts in the Internal and
External zones of the MPA NBB showed a con-
trasting pattern, with different trends accord-
ing to the HD, while controlling for the covari-
ate Year. Specifically, we observed an increasing
tendency with the HD within the Internal zone,
whereas, in the External zone, the tendency was
decreasing (Fig. 7). The significance of the in-
teraction HD*Zone was quantified by a decrease
of 5.5 units of AIC between the model with the
interaction and the model without it, with the
former resulting in a lower AIC value (Table 3).
Additionally, no significant effect of Year on the
richness was detected (p-value 0.248).

DISCUSSION

Epibiosis and epibiont diversity
The results indicate that epibiosis in

Austrocidaris  canaliculata  from the MPA
Namuncura - Burdwood Bank and adjacent
deep areas. areas is highly frequent, occurring in
96.67% of the specimens analyzed. This ecologi-
cal association involves a remarkable diversity of
epibiont species, including 39 (+2) taxa distrib-
uted across two kingdoms, 10 phyla, 13 classes,
and 27 families. In some cases, specific identifica-
tion was not possible due to the deteriorated con-
dition of the epibiont organisms (i.e., worn bryo-
zoan colonies) or the absence of diagnostic fea-
tures (i.e., lack of reproductive structures in hy-
drozoans), so a higher taxonomic level was used.
Linse et al. (2008) reported similar patterns of
epibiosis in cidaroid species on sea urchins from
the Scotia Arc, collected at depths of 90 to 1,045
meters. Among the 23 sea urchin species iden-
tified, epibionts were observed on nine species,
all within the family Cidaridae, and a total of 51
epibiont species, grouped into 10 classes, were
associated with these cidaroids. These findings,
along with our study, highlight the ecological role
of cidaroids as basibionts for diverse epibiont as-
semblages across different oceanic regions.
Bryozoa was one of the two phyla with the
highest number of epibiont taxa associated with
A. canaliculata. Additionally, bryozoans rep-
resent the group with the highest species rich-
ness among the benthic biodiversity within the
MPA NBB (Schejter et al., 2016). No differences
were found between the species reported here as
epionts of A. canaliculata and those previously
recorded in the MPA NBB and adjacent deep-
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Fig. 7. Variations in the observed epibiont richness according to the horizontal diameter of the test (HD) of
Austrocidaris canaliculata, categorized by zone, Internal (green) and External (red) of the MPA Namuncura -

Burdwood Bank.

sea areas (Schejter et al., 2016; Lépez-Gappa et
al., 2018). This phylum is also among the most
recurrent and species-rich groups of epibionts
on Antarctic cidaroids, as noted by Linse et al.
(2008). Similarly, Cnidaria was the second most
diverse phylum, with all species associated with
A. canaliculata also previously recorded in the
study area (Schejter et al., 2020b).

Polychaeta diversity was represented by five
taxa, four of which were recorded for the first
time as epibionts of A. canaliculata: Pista corri-
entis, Protolaeospira (Protolaeospira) tricostalis,
Romanchella perriert, and Serpula narconensis.
Additionally, for P (Protolaeospira) tricostalis, R.
perrieri, and Paralaeospira sp., also this study
represents the first records of these species with-
in the MPA NBB. The polychaete diversity of the
MPA NBB and its adjacent slope has been exten-
sively studied in two recent works. Schejter et al.
(2016) reported a list of 19 polychaeta taxa, while
Bremec et al. (2019) expanded the inventory to
39 species found within the MPA NBB and adja-
cent slope areas. Our findings represent 26% and
13% of the polychaetes species richness reported
by Schejter et al. (2016) and Bremec et al. (2019),
respectively. Both studies focused on identifying

polychaetes collected at the same expeditions,
using the same fishing gears, and included some
of the sites analyzed in our study. The polychaete
species recorded in these two studies likely were
those that were larger or associated with larg-
er fauna, such as corals and did not include the
epibionts associated with A. canaliculata. Thus,
our results not only demonstrate that A. cana-
liculata serves as a basibiont for these species
but also suggest that it may function as a supple-
mentary sampler for polychaete fauna and other
sessile organisms, capturing a subset of sessile
species that are often overlooked or not common-
ly encountered in final trawl catches.

Among the Arthropoda, we recorded the as-
sociation with the isopod Pseudidothea miersti, as
previously reported in the literature (Bernasconi,
1953; Doti et al., 2008). Due to its low mobility
and non-sessile nature, it was not classified as an
epibiont. Another record of P miersi (identified as
Pseudidothea bonniert) associated with cidaroid
spines was reported by Sheppard (1957) at three
stations around the Malvinas (Falkland) Islands.
Although the sea urchin species were not identi-
fied, the most likely cidaroid sea urchin in ques-
tion is either A. canaliculata or Austrocidaris
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Table 1. Collection data of the specimens of Austrocidaris canaliculata analyzed. References: BB
2016, AMP Namuncura — Banco Burdwood: Bentos; BB 2017, Banco Burdwood - Buque Oceanografico
ARA “Puerto Deseado” - PD BB Abr 1; BB 2018, AMP Namuncuré — Banco Burdwood: Ingenieros
Ecosistémicos; Lat., latitude (S); Long., longitude (W); n, number of specimens.

Expedition - Station Lat. (S) Long. (W) Depth (m) Zone n
BB 2016 - E30 L.184 -54,288 -59,951 96 Internal 3
BB 2018 - E23 LL110 -54,500 -60,134 96 Internal 7
BB 2018 - E22 .90 -54,332 -59,614 93 Internal 1
BB 2017 - E24 1.184 -54,332 -59,896 97 Internal 12
BB 2017 - E25 1.304 -54,346 -60,346 104 Internal 13
BB 2017 - E23 L.173 -54,435 -59,504 91 Internal 8
BB 2018 - E26 L126 -54,095 -60,553 117 Internal 1
BB 2018 - E25 L120 -54,513 -60,426 100 Internal 4
BB 2016 - E34 L146 -54,454 -60,980 100 Internal 9
BB 2016 - E33 L159 -54,430 -60,648 101 Internal 8
BB 2016 - E32 L77 -54,543 -60,021 98 Internal 9
BB 2017 - E27 L326 -54,108 -60,880 128 Internal 8
BB 2016 - E36 L306 -53,930 -61,496 189 Internal 2
BB 2016 - E26 127 -54,416 -58,515 137 Internal 1
BB 2016 - E35 L.89 -54,532 -61,439 125 Internal 6
BB 2017 - E28 L.287 -54,054 -61,095 140 Internal 11
BB 2016 - E27 L11 -54,168 -58,273 100 Internal 10
BB 2016 - E13 L1172 -54,598 -62,855 608 External 4
BB 2017 - E31 L.269 -53,673 -61,638 642 External 3

Table 2. Observed and estimated (Chao2 index) species richness, along with their standard errors
and 95% confidence intervals, for the epibiont assemblages in the Internal and External zones of the

MPA Namuncuré — Burdwood Bank.

Richness
Zone n Observed Estimated s.e. 95% Lower 95% Upper
Internal 113 40 53.96 10.31 43.83 90.90
External 7 12 13.29 2.01 12.15 23.37
spinulosa, as both species are frequently report- and Parafolliculina amphora  (Ciliophora:

ed in this area (Flores et al., 2019; Saucede et al.,
2020). Additionally, we report for the first time,
the association of the pedunculate cirripede
Weltnerium gibberum with cidaroids. This spe-
cies (previously identified as Ornatoscalpellum
gibberum) was also recorded attached to the
stylasterid Errina antarctica (Hydrozoa) within
the MPA NBB (Schejter et al., 2016). Finally, the
case of the pycnogonid (Ammotheidae indet.) is
noteworthy. Pycnogonids are free-living organ-
isms, so it is most likely that this single specimen
was feeding on an organism present on the sea
urchin spines, possibly bryozoan colonies, at the
time of capture. For this reason, this species was
not classified as an epibiont.
Regarding the ciliates,
reported the presence

Ringuelet (1953)
of Lagotia lutea

Folliculinidae) on the spines of A. canaliculata
from Puerto Deseado (Santa Cruz, Argentina).
We confirm the presence of both genera as epibi-
onts of A. canaliculata in the MPA NBB and
surrounding deep-sea areas. However, due to
the complexity of identifying these folliculinids,
more exhaustive studies are needed to achieve
accurate species identification. These folliculin-
ids have been reported to associate with various
basibiont species, such as macroalgae, bivalves,
gastropods, and brachiopod shells, among oth-
ers (Lopez Gappa et al., 1982; Ringuelet, 1953),
suggesting they could be considered generalist
epibionts.

Among the less frequent epibiont species,
brachiopods were represented by Liothyrella uva
and Magellania venosa (Terebratellidae), with
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Table 3. Results of Generalized Additive Models (GAM). References: Df degree of freedom; R?
corresponds to the percentage of deviance explained.

Model Factors Df x2 p(> | Chi (x2)|)
Year 2 2.785 0.248
Richness ~ Year Zone + Zone: HD Zone 1 4.605 0.032
s(HD):Zone Ext. 1 5.587 0.015
AIC = 477.28 s(HD):Zone Int. 223 123.066 <0.001
R? = 65.90%
Year 2 2.866 0.239
Richness ~ Year + Zone+HD Zone 1 2.716 0.099
s(HD) 4.38 121.4 <0.001

AIC = 482.792 R? = 64%

the former being one of the three most abundant
species in the MPA NBB and the latter the least,
according to Gordillo et al. (2019). Bivalvia was
represented by a single specimen of Phillobrya
brattstromi (Philobryidae), marking the first re-
cord of this species as a cidaroid epibiont.

As noted, for several species identified as
epibionts of A. canaliculata, this study rep-
resents their first record in the study area. This
may suggest some form of epibiont-basibiont
specificity, as reported by Hétérier et al. (2008)
and Hardy et al. (2011). Moreover, this could
indicate that A. canaliculata provides a unique
niche within the diverse range of available habi-
tats. Consequently, any variation in the presence
or abundance of the basibiont could lead to a
significant change in local benthic diversity, par-
ticularly affecting those epibionts that exhibit
specificity to the basibiont, potentially altering
the species composition of the entire ecosystem.
To test this hypothesis, further studies are need-
ed to compare the diversity of epibionts on oth-
er substrates, biotic and abiotic, present in the
study area.

Analysis of the epibiont assemblages

The high proportion of infrequent species
may influence the estimation of the expected
richness and diversity for each zone. Additionally,
due to unequal sample sizes between the zones,
meaningful comparisons of epibiont richness and
diversity were not feasible. Despite this, when
comparing the taxonomic composition of the
epibiont assemblages, 12 epibiont species were
shared between the MPA NBB and the deep-sea
sites, while 29 epibiont species were found ex-
clusively in the former, and only one species was
recorded solely in the deep-sea sites. To clarify
this aspect, it will likely be necessary to analyse
a larger number of samples from surrounding

deep-sea sites to better survey epibiont species
richness and diversity.

As previously reported in other species of reg-
ular sea urchins (Cutress, 1965; Lawrence, 2020;
McPherson, 1968), A. canaliculata also exhibits
a positive linear correlation between the hori-
zontal diameter (HD) and the vertical diameter
of the test (VD). If we evaluate how these biomet-
ric variables are related to epibiont richness, we
could assume that larger sea urchins have high-
er richness, as their probability of hosting epibi-
onts increases due to a larger substrate surface.
Although the surface area available for epibionts
to settle on is determined by the sum of the sur-
face areas of each primary spine, the greater HD
of the sea urchin, the greater the VD will be, and
this implies that the sea urchins will have more
primary spines, and possibly these spines will
also be larger, providing a greater total surface
area for epibionts. In other words, we propose to
use HD as a proxy for the increase in substrate
surface area, simplifying the estimation of avail-
able substrate without the need to measure each
spine individually.

Our study suggests a relationship between
the size of the sea urchin and its capacity to host
epibionts, due to the epibiont richness attached
to A. canaliculata is correlated with the HD.
Furthermore, this relationship varies depend-
ing on the zone where the sea urchins are found,
showing contrasting tendencies: in the Internal
zone (corresponding to the submarine plateau of
the MPA NBB) species richness increases with
HD, whereas in the External zone (surrounding
deep-sea areas) richness decreases with HD. A
possible explanation could be related to envi-
ronmental conditions and the presence of a wide
variety of organisms that could serve as a source
of epibiont species, facilitating the likelihood of
encounters between the epibionts and A. cana-



Flores et al.: Ecological role of the sea urchin Austrocidaris canaliculata 55

liculata within the MPA NBB. The bottom of the
submarine plateau of the MPA NBB is covered
by sandy sediments with gravel and may con-
tain shell remains in some areas (COPLA, 2017).
Images of the seabed landscape of this bottom
were provided by Schejter et al. (2017), reveal-
ing a highly heterogeneous substratum across
the bank, supporting a rich and diverse commu-
nity of benthic species. Certain areas exhibited
a complex three-dimensional architecture in
rocky environments, interspersed with patches
of both living and dead valves of brachiopods
and tubeworms (Schejter et al., 2017). These
areas supported a diverse sessile community,
dominated by bryozoans, hydrozoans, primnoid
and stylasterid corals. Other areas, dominated
by coarse biogenic sand, had less diverse assem-
blages, including sponge aggregations and other
conspicuous organisms such as primnoid corals
and colonial ascidians (Schejter et al., 2017). The
proximity of these organisms could facilitate the
provision of epibiont larvae, aiding in coloni-
zation. The varied seabed landscape across the
MPA NBB and its surrounding deep-sea areas
could contribute to the variation in the epibiont
richness observed on A. canaliculata. This high-
lights the intricate role of environmental factors
in shaping the biodiversity and ecological inter-
actions between shallow and deep-sea benthic
ecosystems.

In conclusion, this study provides detailed
faunistic information on the epibionts associat-
ed with A. canaliculata from the MPA NBB and
adjacent deep areas, reinforcing the ecological
importance of cidaroid species as basibionts in
benthic ecosystems. The high frequency of epibi-
osis observed in this species, with a remarkable
diversity of epibionts spanning numerous taxo-
nomic groups, highlights its role in enhancing
substrate availability for sessile and low-motile
organisms, thereby contributing to the complexi-
ty and diversity of benthic communities. Notably,
the richness of epibionts is correlated with the
horizontal diameter of the test, with larger indi-
viduals providing more surface area for epibiont
colonization. However, the relationship between
epibiont richness and sea urchin size varies be-
tween shallow and deep-sea zones, suggesting
that environmental factors, such as habitat het-
erogeneity and the presence of organisms serve
as a source of epibiont species, could play a cru-
cial role in shaping epibiont assemblages. This
study not only reinforces the importance of A.
canaliculata in supporting local biodiversity but
also emphasizes the need for continued research

to further unravel the complex interactions be-
tween basibionts and their epibionts, which are
key to understanding the structure and function-
ing of benthic ecosystems in the region.

ACKNOWLEDGMENTS

The authors are grateful to the specialists
who contributed to the identification of epibi-
ont species: Sandra Gordillo, brachiopods;
Juan Loépez Gappa, bryozoans and diversity in
general; Diego Urteaga, porifera; Sofia Calla,
polychaetes; Matias Urcola, bivalves; Emanuel
Pereira, arthropods, and Guido Pastorino, di-
versity in general. We thank to different crews
of the R/V Puerto Deseado, and the scientific
staff involved in each cruise. We thank Daniel
Lauretta for facilitating the camera and lens.
We thank two anonymous reviewers for their
helpful comments towards improving the man-
uscript. This study was partially supported by
the Argentine Government, AMP Namuncura/
Banco Burdwood (Law 26875), and the Consejo
Nacional de Investigaciones Cientificas y
Técnicas (CONICET) from Argentina. This is
publication number 210 of the “Laboratorio
de Reproducciéon y Biologia Integrativa de
Invertebrados Marinos” (LARBIM). This work
is the contribution N° 91 to the Area Marina
Protegida Namuncura — Banco Burdwood (MPA
NBB, Ley 26.875).

REFERENCES

Aguirre, L. K., Hooker, Y., Willenz, P, & Hajdu, E.
(2011). A new Clathria (Demospongiae, Micro-
cionidae) from Peru occurring on rocky sub-
strates as well as epibiontic on Eucidaris thouar-
sit sea urchins. Zootaxa, 3085, 41-54. https://doi.
org/10.11646/zootaxa.3085.1.3

Andrews, E. A. (1941). Parafolliculina amphora Dons.
Transactions of the American Microscopical Soci-
ety, 60(1), 17-27.

Bernasconi, I. (1953). Monografia de los equinoideos
argentinos. Anales Del Museo de Historia Natural,
VI(2), 1-58 pp., I-XXXII pls.

Blanco, O. M. (1967). Contribucién al conocimiento de
los hidrozoarios argentinos. Revista Del Museo de
La Plata (Nueva Serie), 9(71), 243-297.

Boury-Esnault, N., & Ritzler, K. (1997). Thesaurus of
Sponge Morphology. Smithsonian Contributions to
Zoology. 596: 1-55. doi:10.5479/51.00810282.596

Bremec, C., Elias, R., Calla, S., Genzano, G., Puente
Tapia, A., & Schejter, L. (2019). Polychaetes from
Burdwood Bank: “Namuncurd I” Marine Protect-
ed Area and slope, SW Atlantic Ocean. Revista
de Biologia Tropical, 67(5), 119-135. https://doi.
org/10.15517/rbt.v67iS5.38937



56 Revista del Museo Argentino de Ciencias Naturales, n. s. 27(1), 2025

Brey, T., Starmans, A., Magiera, U., & Hain, S. (1993).
Lissarca notorcadensis (Bivalvia: Philobryidae) liv-
ing on Notocidaris sp. (Echinoidea: Cidaridae): pop-
ulation dynamics in limited space. Polar Biology,
13(2), 89-95. https://doi.org/10.1007/BF00238540

Burnham, K. P, & Anderson, D. R. (2002) Model se-
lection and multimodel inference: a practical infor-
mation-theoretic approach, 2nd edn. Springer, New
York.

CCAMLR. (2023). Report of the Working Group on Fish
Stock Assessment 2023 (WG-FSA-2023). hitps://
meetings.ccamlr.orglen/wg-fsa-2023

Cerrano, C., Bertolino, M., Valisano, L., Bavestrello, G.,
& Calcinai, B. (2009). Epibiotic demosponges on
the Antarctic scallop Adamussium colbecki (Smith,
1902) and the cidaroid urchins Ctenocidaris perri-
eri Koehler, 1912 in the nearshore habitats of the
Victoria Land, Ross Sea, Antarctica. Polar Biology,
32(7), 1067-1076. https://doi.org/10.1007/s00300-
009-0606-5

Chao, A. (1987). Estimating the population size for
capture-recapture data with unequal catchability.
Biometrics, 43(4), 783-791.

Chao, A., & Chiu, C. (2016). Species richness: es-
timation and comparison. Wiley StatsRef: Sta-
tistics Reference Online, 1-26. https://doi.
0rg/10.1002/9781118445112.stat03432.pub2

Chao, A., Hsieh, T. C., & Chiu, C. (2016). User’s guide
for online program Spader (species-richness pre-
diction and diversity estimation in R) by. August,
1-88.

Chao, A., & Jost, L. (2015). Estimating diversity and
entropy profiles via discovery rates of new species.
Methods in Ecology and Evolution, 6(8), 873-882.
https://doi.org/10.1111/2041-210X.12349

Chao, A, Ma, K. H., Hsieh, T. C., & Chiu, C. H. (2015).
Online Program SpadeR (Species-richness Predic-
tion And Diversity Estimation in R). Program and
User’s Guide published at http://chao.stat.nthu.
edu.tw/wordpress/software_download).

Cooper, G. A. (1973). Verna’s Brachiopoda (Recent).
Smithsonian Contributions to Paleobiology, 17,
1-51.

COPLA. (2017). El margen continental argentino: en-
tre los 35°S y los 565°S en el contexto del articulo
76 de la Convencién de las Naciones Unidas sobre
el Derecho del Mar (Comision Nacional del Limite
Exterior de la Plataforma Continental (COPLA)
(ed.); 1a edicion).

Cutress, B. M. (1965). Observations on growth in Eu-
cidaris tribuloides (Lamarck), with special refer-
ence to the origin of the oral primary spines. Bulle-
tin of Marine Science, 15(4), 797-834.

David, B., Stock, S. R., De Carlo, F.,, Hétérier, V., & De
Ridder, C. (2009). Microstructures of Antarctic ci-
daroid spines: diversity of shapes and ectosymbiont
attachments. Marine Biology, 156(8), 1559-1572.
https://doi.org/10.1007/s00227-009-1192-3

Doti, B. L., Roccatagliata, D., & Scarabino, F. (2008).
Range extension of Pseudidothea miersii (Studer,
1884) (Isopoda, Valvifera) and new evidence of its
likely commensal relationship with a sea urchin.

Crustaceana, 81(7), 883-888.

FAO. (2009). International Guidelines for the Manage-
ment of Deep-Sea Fisheries in the High Seas: An-
nex F of the Report of the Technical Consultation
on International Guidelines for the Management
of Deep-sea Fisheries in the High Seas, Rome, 4-8
February and 25-29 Aug. In FAO Fisheries and
Aquaculture Report (Vol. 881, p. 87).

Fauré-Fremiet, E. (1936). The Folliculinidze (Infusoria
Heterotricha) of the Breton Coast. Biological Bul-
letin, 70(3), 353-360.

Flores, J. N., Brogger, M. 1., & Penchaszadeh, P E.
(2019). Reproduction and development of the
brooding sea urchin Austrocidaris canaliculata
from deep-sea off Argentina. Deep-Sea Research
Part I: Oceanographic Research Papers, 143, 35—
42. https://doi.org/10.1016/j.dsr.2018.11.012

Gordillo, S., Bayer, M. S., de Aranzamendi, M. C., Ta-
verna, A., & Morén, G. A. (2019). The ecological role
of brachiopods in the Namuncura MPA/Burdwood
Bank, off southern South America. Marine Biodi-
versity, 49(4), 1667-1681. https://doi.org/10.1007/
$12526-019-00935-1

Gutt, J.,, & Schickan, T. (1998). Epibiotic relation-
ships in the Antarctic benthos. Antarctic Sci-
ence, 10(4), 398-405. https://doi.org/10.1017/
$0954102098000480

Harder, T. (2009). Marine epibiosis: concepts, ecologi-
cal consequences and host defence. In: Flemming
H. C.,, Murthy P S., Venkatesan R., & Cooksey
K. (Eds.), Marine and Industrial Biofouling (pp.
219-231). Springer. https://doi.org/10.1007/978-3-
540-69796-1_12

Hardy, C., David, B., Rigaud, T., De Ridder, C., & Sau-
ceéde, T. (2011). Ectosymbiosis associated with ci-
daroids (Echinodermata: Echinoidea) promotes
benthic colonization of the seafloor in the Lars-
en Embayments, Western Antarctica. Deep-Sea
Research Part II: Topical Studies in Oceanog-
raphy, 58(1-2), 84-90. https://doi.org/10.1016/;.
dsr2.2010.05.025

Hartig, F, (2022). DHARMa: Residual Diagnostics for
Hierarchical (Multi-Level/Mixed) Regression Mod-
els. R package version 0.4.6.

Hatcher, M. J., Dick, J. T. A., & Dunn, A. M. (2006). How
parasites affect interactions between competitors
and predators. Ecology Letters, 9(11), 1253-1271.
https://doi.org/10.1111/1.1461-0248.2006.00964.x

Hayward, P. J. (1992). Some Antarctic and sub-Antarc-
tic species of Celleporidae (Bryozoa, Cheilostoma-
ta). Journal of Zoology, 226(2), 283-310. https:/
doi.org/10.1111/.1469-7998.1992.th03840.x

Hétérier, V, David, B., De Ridder, C., & Rigaud, T.
(2008). Ectosymbiosis is a critical factor in the local
benthic biodiversity of the Antarctic deep sea. Ma-
rine Ecology Progress Series, 364, 67-76. https://
doi.org/10.3354/meps07487

Hooper, JN.A., & van Soest, R.WM. (2002). Systema
Porifera: A guide to the classification of sponges.
Edited by J.N.A. Hooper and R.WM. van Soest.
Springer US, Boston, Mass. doi:10.1007/978-1-
4615-0747-5.


https://meetings.ccamlr.org/en/wg-fsa-2023
https://meetings.ccamlr.org/en/wg-fsa-2023
https://doi.org/10.3354/meps07487
https://doi.org/10.3354/meps07487

Flores et al.: Ecological role of the sea urchin Austrocidaris canaliculata 57

Jones, C. D., & Lockhart, S. J. (2011). Detecting Vul-
nerable Marine Ecosystems in the Southern
Ocean using research trawls and underwater im-
agery. Marine Policy, 35(5), 732-736. https://doi.
org/10.1016/j.marpol.2011.02.004

Larrain, A., Mutschke, E., Riveros, A., & Solar, E.
(1999). Preliminary report on Echinoidea and As-
teroidea (Echinodermata) of the joint Chilean-Ger-
man-Italian Magellan ‘Victor Hensen’ campaign,
17 October - 25 November 1994. Scientia Mari-
na, 63(1), 433-438. https://doi.org/10.3989/sci-
mar.1999.63s1433

Lawrence, J. M. (2020). Sea Urchins: Biology and Ecol-
ogy. InJ. M. B. T.-D. in A. and F. S. Lawrence (Ed.),
Sea Urchins: Biology and Ecology (Fourth, Vol. 43).
Elsevier B.V. https://doi.org/https://doi.org/10.1016/
B978-0-12-819570-3.00002-0

Linse, K., Walker, L. J., & Barnes, D. K. A. (2008).
Biodiversity of echinoids and their epibionts
around the Scotia Arc, Antarctica. Antarctic
Science, 20(3), 227-244. https://doi.org/10.1017/
S$0954102008001181

Liuzzi, M. G., Lépez-Gappa, J., & Salgado, L. (2018).
Bryozoa from the continental shelf off Tierra del
Fuego (Argentina): Species richness, colonial
growth-forms, and their relationship with water
depth. Estuarine, Coastal and Shelf Science, 214,
48-56. https://doi.org/10.1016/j.ecss.2018.09.014

Loépez-Gappa, J. J., & Lichtschein, V. (1990). Los brio-
zoos coleccionados por el B/I Shinkai Maru en la
plataforma Continental Argentina. Parte I. In: Ser-
vicio de Hidrografia Naval (Vol. 32, pp. 5-32).

Loépez-Gappa, J., Liuzzi, M. G., & Zelaya, D. G. (2018).
A new genus and species of cheilostome bryozoan
associated with hermit crabs in the subantarctic
Southwest Atlantic. Polar Biology, 41, 733-741.
https:// doi.org/10.1007/s00300-017-2234-9

Loépez Gappa, dJ. J. (1975). Briozoos marinos de Tierra
del Fuego I. Physis, 34(89), 433-439.

Marques, A. C., Pena Cantero, A. L., Miranda, T. P,
& Migotto, A. E. (2011). Revision of the genus
Filellum Hincks, 1868 (Lafoeidae, Leptothecata,
Hydrozoa). Zootaxa, 1868(3129), 1-28. https://doi.
org/10.11646/zootaxa.3129.1.1

Massin, C., & Hétérier, V. (2004). On a new species of
apodid, Taeniogyrus magnibaculus n. sp. (Echino-
dermata, Holothuroidea), from Antarctica, living
on the spines of cidarid echinoids. Polar Biology,
27(7), 441-444. https://doi.org/10.1007/s00300-
004-0607-3

Mairkel, K., & Roser, U. (1983). Calcite-resorption in
the spine of the echinoid Eucidaris tribuloides.
Zoomorphology, 103, 43-58.

McPherson, B. F (1968). Contributions to the biology
of the sea urchin Eucidaris tribuloides (Lamarck).
Bulletin of Marine Science, 18(2), 400-443.

Pena Cantero, A. L. (2008). Benthic hydroids (Cnidar-
ia: Hydrozoa) from the Spanish Antarctic expe-
dition Bentart 95. Polar Biology, 31(4), 451-464.
https://doi.org/10.1007/s00300-007-0371-2

R Development Core Team. (2022). R: A language and
environment for statistical computing. R Founda-

tion for Statistical Computing. http://www.R-proj-
ect.org.

Ringuelet, R. A. (1953). Protozoos Folliculinidos de la
costa atlantica de La Republica Argentina. Revista
Del Museo de La Plata, 6(41), 215-255.

Romero, M. V, Schejter, L., & Bremec, C. S. (2017).
Epibiosis y bioerosiéon en invertebrados benténi-
cos marinos. In C. S. Bremec & D. Giberto (Eds.),
Comunidades benténicas en regiones de interés
pesquero de la Argentina (Issue February, pp. 109-
129). INIDEP.

Saucede, T., Eléaume, M., Jossart, Q., Moreau, C.,
Downey, R., Bax, N., Sands, C., Mercado, B., Gal-
lut, C., & Vignes-Lebbe, R. (2020). Taxonomy 2.0:
Computer-aided identification tools to assist Ant-
arctic biologists in the field and in the laboratory.
Antarctic Science, 13, 1-13. https://doi.org/10.1017/
S50954102020000462

Schejter, L., & Albano, M. (2021). Benthic communi-
ties at the marine protected area Namuncura/
Burdwood bank, SW Atlantic Ocean: detection of
vulnerable marine ecosystems and contributions to
the assessment of the rezoning process. Polar Bio-
logy, 44(10), 2023-2037. https://doi.org/10.1007/
$00300-021-02936-y

Schejter, L., Acuna, F. H., Garese, A., Cordeiro, R. T. S.,
& Pérez, C. D. (2018). Sea Pens (Cnidaria: Pennat-
ulacea) from Argentine waters: New distributional
records and first report of associated anemones.
Pan-American Journal of Aquatic Sciences, 13(4),
292-301.

Schejter, L., Genzano, G., Gaitan, E., Perez, C. D., &
Bremec, C. S. (2020a). Benthic communities in
the Southwest Atlantic Ocean: Conservation val-
ue of animal forests at the Burdwood Bank slope.
Aquatic Conservation: Marine and Freshwater Eco-
systems, 30(3), 426-439. https://doi.org/10.1002/
aqc.3265

Schejter, L., Genzano, G., Pérez, C. D., Acuna, F.,, Cor-
deiro, R. T. S., Silva, R. A., Garese, A., & Bremec,
C. S. (2020b). Checklist of benthic Cnidaria in the
SW Atlantic Ocean (54°S-56°S). Zootaxa, 4878(2),
201-239.

Schejter, L., Martin, J., & Lovrich, G. (2017). Unveiling
the submarine landscape of the Namuncura Ma-
rine Protected Area, Burdwood Bank, SW Atlantic
Ocean. Pan-American Journal of Aquatic Sciences,
12(3), 248-253.

Schejter, L., Rimondino, C., Chiesa, 1., Diaz de Astar-
loa, J. M., Doti, B., Elias, R., Escolar, M., Genzano,
G., Lopez-Gappa, J. J., Tatian, M., Zelaya, D. G.,
Cristobo, J., Perez, C. D., Cordeiro, R. T., & Bre-
mec, C. S. (2016). Namuncura Marine Protected
Area: an oceanic hot spot of benthic biodiversity at
Burdwood Bank, Argentina. Polar Biology, 39(12),
2373-2386. https://doi.org/10.1007/s00300-016-
1913-2

Shaw, D. dJ., & Dobson, A. P (1995). Patterns of mac-
roparasite abundance and aggregation in wild-
life populations: a quantitative review. Parasi-
tology, 111(1), 111-133. https://doi.org/10.1017/
S50031182000075855



58 Revista del Museo Argentino de Ciencias Naturales, n. s. 27(1), 2025

Sheppard, E. M. (1957). Isopod Crustacea, part II. The
sub-order Valvifera. Families: Idoteidae, Pseudido-
theidae and Xenarcturidae fam. n. With a supple-
ment to isopod Crustacea, part 1. The family Serol-
idae. Discovery Reports, 29, 141-198, pls. 8-9.

Soto Angel, dJ. J., & Pena Cantero, A. L. (2019). Benthic
hydroids (Cnidaria, Hydrozoa) from the Weddell
Sea (Antarctica). Zootaxa, 4570(1), 1-78. https://
doi.org/10.11646/zootaxa.4570.1.1

Steneck, R. S. (2020). Regular sea urchins as drivers
of shallow benthic marine community structure.
In: J. M. Lawrence (Ed.), Sea Urchins: Biology
and Ecology (4th ed., Vol. 43, pp. 255-279). Else-
vier B.V. https://doi.org/10.1016/B978-0-12-819570-
3.00015-9

Tombesi, M. L., Rabuffettio, F., & Lovrich, G. A. (2020).
Las areas marinas protegidas en la Argentina: Area
Marina Protegida Namuncura - Banco Burdwood.
In: La Lupa. Coleccién Fueguina de divulgacion
cientifica (Issue 16, pp. 2-7).

Vine, P. J. (1977). The marine fauna of New Zealand:
Spirorbinae (Polychaeta: Serpulidae). New Zea-
land Oceanographic Institute Memoir, 68.

Wahl, M. (2009). Epibiosis. In: Simone Dirr &
Jeremy C. Thomason (Eds.), Biofouling (pp.
100-108). Blackwell Publishing Ltd. https:/doi.
org/10.1002/9781444315462.CH7

Wood, S., & Wood, M. S. (2015). Package ‘mgev’. R
package version, 1(29), 729.

Doi: 10.22179/REVMACN.27.878

Recibido: 19-VII-2024
Aceptado: 27-1-2025



	OLE_LINK1

