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Fouling communities, i.e. assemblages of 
sessile organisms that attach to various substrates, 
play a significant role in marine ecosystems 
(Leclerc and Viard, 2018). These communities 
are characterized by their ability to recruit and use 
diverse materials, like rocks, artificial structures, 
and even other living organisms, to complete their 
life cycles (Monniot, 2016). However, suitable 

recruitment areas can be a limiting factor for many 
marine invertebrates, including ascidians (sea 
squirts) and sea anemones (Lozano-Cortés and 
Zapata, 2014; Floerl et al., 2016; Monniot, 2016). 
Ascidians, like Polysyncraton amethysteum Van 
Name, 1902, are typically found attached to rocky 
substrates. However, they have demonstrated 
remarkable adaptability by colonizing living 
organisms, including other ascidians and sea 
anemones (Ceriello et al., 2020). This flexibility 
highlights the importance of exploring diverse 
settlement options in response to limited resources 
(Berrill, 1932). On the other hand, when dealing 
with the opposite, that is, sea squirts as substrates 
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or hosts for infaunal and epifaunal organisms, 
most studies report ascidians, mainly from the 
family Didemnidae Giard, 1872, only associating 
with cyanobacterial species and benefiting from it 
(Pardy and Lewin, 1981; Pardy and Royce, 1992; 
Carpenter and Foster, 2002; Monniot, 2016). 
Sea anemones, like those from the Diadumene 
Stephenson, 1920 genus, are also known for 
forming associations with other marine organisms 
(Beneti et al., 2015). While most studies have 
focused on the role of ascidians as habitats for 
other organisms, this study presents a unique 
and less commonly documented phenomenon: 
the anchoring of a sea anemone, Diadumene 
lineata (Verrill, 1869), on the surface of a 
colonial didemnid ascidian, P. amethysteum. This 
interaction is significant not only because of its 
ecological relevance, but also because D. lineata 
is a non-native species to the coast of Brazil 
(Hancock et al., 2017). By examining this unique 
association, we can gain valuable information 
about the ecological strategies employed by these 
organisms to survive and thrive in competitive 
marine environments. Moreover, this study may 
shed light on the potential for unexpected and 
beneficial interactions between non-native species 
in fouling communities.

Specimens of the colonial P. amethysteum sea 
squirt hosting the D. lineata sea anemone were 
manually sampled in Praia Grande, Ubatuba, 
São Paulo, Brazil (23°28’00”S 45°03’35”W) on a 
rocky shore in the intertidal zone. The specimens 
were preserved in 92° ethanol and deposited in 
the Zoological collection at the São Paulo State 
University, Bauru. The identification of Polysycraton 
amethysteum and Diadumene lineata specimens 
followed the methodology presented in Oliveira 
et al., 2019 and Hancock et al., 2017, respectively.

Sea anemones are highly skilled at colonizing 
different types of substrates, including other 
organisms with which they can establish many 
kinds of relationships (Muller-Parker and Davy, 
2001; Fautin and Goodwill, 2009; Gusmão 
and Daly, 2010). One of these relationships is 
epibiosis, as shown by Martin et al., (2015), who 
reported epibiosis between a sea anemone and a 
colonial ascidian. Similarly, we have observed a 
very unusual interaction between a native species 

of colonial sea squirt, P. amethysteum, and a non-
native species of sea anemone, Diadumene lineata 
(Beneti et al., 2015; Newcomer et al., 2019).

Polysyncraton amethysteum occurs in the 
Atlantic and Indian Ocean (Millar, 1958; Monniot, 
2016; Oliveira et al., 2019) and has a large 
phenotypic variation. In Brazil, this species is 
most often reported in intertidal zones and warmer 
waters (Rodrigues and Rocha, 1993; Rocha 
and Nasser, 1998; Rocha et al., 2005). On the 
other hand, D. lineata is a native species from 
the western North Pacific Ocean; however, its 
asexual reproduction potential allows it to have 
a cosmopolitan distribution and be a well-known 
successful invasive species (Ting and Geller, 
2000; Newcomer et al., 2019).

In our study, D. lineata individuals were found 
inhabiting small holes on the surface of the ascidian 
colony (Figure 1). As we did not observe how these 
holes were formed, we can only hypothesize that: 
(1) they were created by ascidians growing around 
pre-existing anemones or (2) they were created by 
the anemones themselves. In the latter scenario, 
our observations suggest several possibilities. We 
noted size variations among individuals, including 
the presence of some juvenile sea anemones 
specimens within the ascidian colony. These data 
may suggest that asexual reproduction, primarily 
via longitudinal fission and/or pedal laceration, 
is the dominant mode of reproduction for these 
individuals. Clonal reproduction enables rapid 
population growth and expansion, potentially 
contributing to the invasive success of the species. 
Pedal laceration may enable the anemone to 
colonize new habitats by forming new individuals 
from fragments of its body. This strategy could 
facilitate adaptation to diverse environments and 
increase epibiosis potential, further enhancing 
its invasive capabilities. However, the potential 
for sexual reproduction cannot be entirely 
discounted. While no conclusive evidence of 
sexual reproduction has been observed outside 
East Asia to date, reports of both sexes in the 
Atlantic Ocean suggest that it may occur under 
specific circumstances or in certain populations 
(Newcomer et al. 2019).
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Figure 1. Several specimens of Diadumene lineata sea anemone living in holes in the Polysyncraton amethysteum ascidian 
colony. Arrows indicate anemones in holes: white arrows indicate juvenile specimens, while black ones, adult specimens.

While the exact mechanisms behind the 
formation of the observed holes remain speculative, 
D. lineata potential for both sexual and asexual 
reproduction highlights its adaptability and success 
as a non-native species. Furthermore, this interaction 
emphasizes broader impacts of non-native species 
on community structure and ecosystem function, 
particularly in rocky shore environments. Regardless 
of the structuring method of this relationship, the 
ecological implications are crucial.

Sebens (1986) defines that the dispute for 
space on rocky shores is vital for life maintenance 

because only after settling in a suitable region, can 
benthic organisms eat properly. Aside from the 
importance of competition over space, there are 
other ways to interpret the occurrence of a species 
in some locations, like successive historical 
processes that can also determine species fitness 
and diversity of communities. Nowadays, the 
transit of species across their biogeographical 
boundaries, mediated by man, creates a complex 
aspect for understanding the importance of 
biological interaction in rocky shores, since the 
establishment of foreign organisms in a particular 
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region changes the structure and functioning of 
communities, resulting in ecosystem damage 
(Wilcove et al., 1998). Interestingly, even though 
there were no other organisms around, and plenty 
of space/available substrate (rocks), anemones in 
our study were living in ascidian colonies. Thus, it is 
important to understand why this was happening; 
we have a few hypotheses: (1) D. lineata has 
no structures in its column to provide protection 
against desiccation (Ottaway, 1973; Konecny 
and Harley, 2019); thus, sea squirt tissues could 
protect anemones from air exposure in low tides; 
(2) P. amethysteum colonies are used by gastropods 
of the genus Lamellaria Montagu, 1816 as feeding 
grounds and reproduction sites, deploying their 
eggs inside the colony (Dias and Delboni, 2008). 
In this way, could anemones, like the gastropods, 
similarly benefit from living in ascidian tissues? 
(3) several Didemnidae ascidians are known for 
producing deterrent chemicals that discourage 
benthic predators (Tarjuelo et al., 2002). If this 
applies to P. amethysteum, anemones could also 
benefit from this chemical protection.
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