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ABSTRACT

Brown foundation seaweeds are key elements increasing substrate heterogeneity and shaping the
biodiversity in rocky coastal ecosystems. They are, however, vulnerable species that are declining
due to multiple anthropogenic and climate change stressors, leading to a shift to less structural
complex habitats. We investigate the role of structural attributes of two intertidal macroalgae,
Ericaria amentacea and Laurencia obtusa, in shaping the abundance and diversity of their associated
epifaunal assemblages. For this aim, we measured seaweeds’ biomass, thallus volume and length
(used here as proxy of substrate complexity), and explored which seaweeds’ substrate attribute
explained better variation of epifaunal assemblages. Results showed that E. amentacea was more
complex than L. obtusa and hosted a higher number of epifaunal individuals. However, unlike
that expected, the epifaunal assemblage of L. obtusa was more structured with higher Shannon-
Wiener diversity and Pielous’ evenness. Our findings indicate that, besides seaweed’s substrate
attributes, other mechanisms such as wave action and chemical defense might play a role in
structuring epifaunal assemblages. We suggest that a shift from E. amentacea to L. obtusa population
could have effect on structure and abundance of associated epifaunal assemblages. Certainly,
further investigations are needed to clear up the consequences of these changes.
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1. Introduction or physical factors (Chemello and Milazzo 2002; Jormalainen
and Honkanen 2008; Vazquez-Luis et al. 2008; Pitacco et al.
2014; Veiga et al. 2014; Chiarore et al. 2019; Mancuso et al.
2021a, 2021b, 2022). Seaweeds with high structural complex-
ity, expressed as a variety of substrate attributes (such as
fractal dimension, degree of branching, thallus width and

height, and wet weight), can support well-structured molluscs

Habitat complexity is a key determinant in structuring biotic
assemblages (both composition and structure) in both ter-
restrial and marine environments, with structurally complex
habitats hosting a high level of biodiversity than simpler
ones (Kovalenko et al. 2012). The positive effects of habitat

complexity in biodiversity seem to imply different mecha-
nisms, including an increase of the area available for settle-
ment, protection from physical disturbance, and organic
matter (Kovalenko et al. 2012).

Macrophytes (seaweeds, seagrasses, and mangroves) play
an important role in marine environments, contributing to
biodiversity and energy flow along the world’s coastline.
Many of them are considered ecosystem engineers or foun-
dation species (Piazzi et al. 2018; Sciuto et al. 2018; Ellison
2019), which are organisms that affect the availability of
resources to other species directly or indirectly by modifying,
maintaining, and creating habitats (Christie et al. 2009).

Among macrophytes, seaweeds act as biological “formers
of habitat structure, contributing to increase the habitat com-
plexity of rocky shores. Many studies have shown that sea-
weeds shape their associated communities differently
depending on algal architecture, life cycle, chemical defences

"

communities (Hacker and Steneck 1990; Gee and Warwick
1994; Chemello and Milazzo 2002; Bitlis 2019; Mancuso
et al. 2021a).

In the Mediterranean Sea, foundation seaweeds are mainly
comprised of species of the genus Cystoseira C.Agardh
(Fucales, Phaeophyceae) recently divided into three genera
Cystoseira, Gongolaria Boehmer and Ericaria Stackhouse
(Orellana et al. 2019; Molinari Novoa and Guiry 2020) and
hereafter referred to as Cystoseira sensu lato. Of these genera,
the genus FEricaria Stackhouse (Fucales) (Molinari Novoa and
Guiry 2020) include ten species that considerably improve
the structural complexity and productivity of rocky coasts
from the infralittoral zone down to the upper circalittoral
zone (Giaccone et al. 1994; Bulleri et al. 2002; Falace and
Bressan 2006; Ballesteros et al. 2009). Ericaria populations
can support diverse associated communities (Schiel and
Foster 2006; Cheminée et al. 2013; Mineur et al. 2015), and
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some species, such as Ericaria amentacea (C.Agardh) Molinari
& Guiry, are considered useful indicators of water and eco-
system quality according to the Water Framework Directive
(WFD, 2000/60/EC), and are used for the CARLIT index
(CARtography of LITtoral and upper-sublittoral benthic com-
munities) (Ballesteros et al. 2007; Mangialajo et al. 2007;
Nikoli¢ et al. 2013).

Declines of Ericaria populations have been reported along
the Mediterranean Sea’s coasts, particularly near urban areas,
as a result of multiple anthropogenic stressors combined
with the effects of climate change (Benedetti-Cecchi et al.
2001; Thibaut et al. 2005; Arevalo et al. 2007; Mangialajo
et al. 2008; Strain et al. 2014; Mineur et al. 2015; Mancuso
et al. 2018; Blanfuné et al. 2019). Loss of these valuable
seaweeds typically results in a drastic loss of habitat com-
plexity, leading to a shift to less structured communities
dominated by turf-forming algae, sea urchin barrens or mus-
sels beds (Benedetti-Cecchi et al. 2001; Connell et al. 2014;
Strain et al. 2014; Agnetta et al. 2015; Mineur et al. 2015;
Krumhansl et al. 2016), even while eroding essential ecosys-
tem services and economic value of coastal areas (Mineur
et al. 2015; Buonomo et al. 2018; De La Fuente et al. 2019).
Understanding how the biodiversity associated with seaweeds
changes in response to algal complexity allows us to predict
how shift from essential foundation seaweeds such as Ericaria
species to macroalgae with a lower structural complexity
may affect the habitat structure.

In this study we quantify the structural attributes of two
intertidal co-occurring seaweeds, E. amentacea and Laurencia
obtusa (Hudson) J.V.Lamouroux, with notable differences in
structure, and investigate the role of structural complexity in
shaping the abundance and diversity of their associated epi-
faunal assemblages. Laurencia obtusa is an erected red alga that
can be easily found near or in association with Ericaria amen-
tacea in the lower intertidal zone (Chemello 2009). In compar-
ison to E. amentacea, L. obtusa appears to be less vulnerable to
environmental and anthropogenic stressors, as it can survive in
habitats lacking of fucoids (Mangialajo et al. 2008). This aspect
suggests that this species can easily persist in habitats depleted
of Ericaria amentacea. Understanding the ability of these two
seaweeds to support epifaunal assemblages can aid in under-
standing the effects of possible habitat shift from E. amentacea
to L. obtusa. Then, we hypothesize that E. amentacea had greater
structural complexity and supported a more diverse epifaunal
assemblage compared to L. obtusa, with significant implications
for biodiversity conservation.

2. Materials and methods
2.1. Study site and species

The study was carried out between June and July 2012 in
two sites on the rocky shore of Carini (site 1 Lat: 38.186385,
Long: 13.151703, and site 2 Lat: 38.186446, Long: 13.157194),
about 30km west from Palermo (northern Sicily, Italy;
Figure 1). The sites were characterized by similar environ-
mental conditions (such as wave exposure, temperatures,
salinity) and the presence of vermetid reefs with a conspic-
uous co-occurring presence of E. amentacea and L. obtusa.

Ericaria amentacea is a brown seaweed (Fucales) charac-
terized by caespitosus thalli up to 40-50cm in height formed
by creeping axis from which several cylindrical erect axes,
up to 2-15cm in height, arise. The apices of the cauloids are
not very prominent. Branches of any order with spinose
appendages with primary branches are cylindrical (to 40cm
high) with short secondary branches (Goémez-Garreta et al.
2002; Mannino and Mancuso 2009; Cormaci et al. 2012). Like
other Cystoseira sensu lato species, E. amentacea displays sea-
sonal changes in vegetative development, with new branches
developing from perennial axes in May and reaching their
maximum in July, then withering away in late August, leaving
the basal cauloids to persist in a quiescent state during the
cold winter season (Gomez-Garreta et al. 2002). In exposed
coasts, E. amentacea tipically thrives forming monospecific
belts in the infralittoral fringe (the transitional area between
the littoral and sublittoral zone). Ericaria amentacea, endemic
to the Mediterranean Sea (Council of Europe 1979), is strictly
protected in Appendix | of the Bern Convention on the
Conservation of European Wildlife and Natural Habitats
because to its structuring influence on shallow Mediterranean
communities.

Laurencia obtusa is a red alga (Ceramiales) with erect thalli
that generate small arborescent bushes up to 15cm tall and
2-6cm wide that are attached to the substrate by a stolon-like
base. Apex of branches of any order truncated with an apical
depression from which branched trichoblasts emerge
(Rodriguez-Prieto et al. 2015).

Differences in structural complexity exist between E. amen-
tacea and L. obtusa. Ericaria amentacea is taller than L. obtusa,
with several long primary branches and spinose appendages
that give it a complex appearance. Laurencia obtusa thalli,
on the other hand, have a pyramidal form with open branches
that become shorter towards the apex.
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Figure 1. The two study sites (red dots) at the rocky-shore of Carini (northern
Sicily, Italy).
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2.2. Sampling and analysis of the epifauna

For each site, quadrats of 10x 10cm were haphazardly placed
(~ 1Tm apart) on homogeneously (100% coverage) algal
patches of E. amentacea (n=6) and L. obtusa (n=6). To avoid
loss of organisms, seaweeds were covered by plastic bags,
then detached from the rocky substratum with chisel and
hammer and subsequently closed very quickly inside the bag
(Conlan et al. 2021). After collection, samples were trans-
ported in laboratory and washed under running tap water
through a 1mm mesh allowing the collection of the associ-
ated epifauna. After sorting, the epifauna was stored in 70%
seawater ethanol solution and subsequently counted and
identified to species, or the nearest possible taxonomic level.
Epifaunal taxonomy and nomenclature were updated accord-
ing to the most recent literature (Conlan et al. 2021; WoRMS
Editorial Board 2021).

2.3. Seaweeds structural attributes

For each E. amentacea and L. obtusa individual collected
within each square sample, thallus volume (TV), thallus
length (TL) and biomass (DW) were measured, then average
values per square sample (n=6 per algal species) were used
to explore their relationships with the diversity indices cal-
culated for the epifaunal assemblages. Thallus volume was
measured as the variation of volume, in ml, after the immer-
sion of a thallus into a graduated cylinder filled with seawa-
ter. Thallus length is the length of thallus from the base to
the apical portion of the frond, while biomass was calculated
as dry weight (DW, gr) after drying in a stove at 60°C for
48h (Stein-Taylor et al. 1985). Total values of TV, TL and DW
for each sampling quadrat were used in the following anal-
yses. The amount of epiphytes was negligible among the
two seaweeds and so was not taken into account in this study.

2.4. Data analysis

Differences in substrate attributes (TV, TL and DW) between
E. amentacea and L. obtusa were investigated using a two-way
analysis of variance (ANOVA). The analysis was performed
using seaweeds (fixed and orthogonal with 2 levels: E. amen-
tacea and L. obtusa) and sites (random and orthogonal with
2 levels: s1 and s2). Cochran’s test was used to check for the
homogeneity of variances (Underwood 1997).

The epifaunal assemblages of each seaweed were charac-
terized according to the total abundance of individuals (N),
species number (S), Shannon-Wiener diversity index (H') and
Pielou’s Evenness index (J). A two-way ANOVA was used to
test differences in the epifaunal indices (N, S, H; J) using the
same factors described before for the substrate attribute
analysis.

Differences in the epifaunal community structure (which
takes into account species identity and relative abundance)
and composition (presence/absence, which only takes into
account species identity) among sites and seaweed species
were assessed by Permutational Multivariate Analysis of
Variance (PERMANOVA). The analyses were based on a
Bray-Curtis distance matrix of square-root transformed

epifaunal abundances (structure) and on a Jaccard distance
matrix of presence/absence data (composition) using 9999
permutations. Permutational analysis of multivariate disper-
sion (PERMDISP) was used to test differences in multivariate
dispersion (Anderson et al. 2008). A principal coordinate
analysis (PCoA) plot was generated to visualize the variation
of the epifaunal community structure (based on a Bray-Curtis
distance matrix) and composition (based on a Jaccard dis-
tance matrix).

SIMPER analysis (Clarke 1993) was performed to identify
those taxa that contributed to the dissimilarity of the epi-
faunal assemblages between seaweeds (6i%). The ratio &i/
SD; was used to measure the consistency of the contribu-
tion of a particular taxon to the average dissimilarity in the
comparison between seaweeds. A cut-off value of 90% was
used to exclude low contributions.

Finally, for each seaweed, linear regression (LM) analysis
was used to test which substrate attributes (TV, TL and DW)
explained better the variation of epifauna descriptors (N, S,
H" and J). Adjusted R-squared (adj.R-squared) was used to
check quality of relationship between substrate attributes
and epifaunal descriptors.

Statistical analyses were performed using R open access
statistical software 3.5.1 (R Core Team 2018). See the “Data
availability and reproducible research” section for further
details.

3. Results

Thallus volume (TV), thallus length (TL) and biomass (DW)
were significantly higher in E. amentacea (average values+SE
of TV.=172+£10.1ml, TL = 142+£3.8mm and DW = 19+2.7gr)
compared to L. obtusa (average values+SE of TV = 38+6.1ml,
TL = 37+4.6mm and DW = 5+0.4gr) (Figure 2, Table S1),
while no significant differences were found between the two
sites (Table S1).

Overall, 3215 individuals made up the epifauna collected,
of which 2669 on E. amentacea and 546 on L. obtusa. Of
these, Crustacea were the dominant group on both seaweeds
in terms of number of individuals (E. amentacea=2527, L.
obtusa=355), while Mollusca constituted the smaller part of
the analyzed epifauna (E. amentacea=64, L. obtusa=168). In
particular, among Crustacea amphipods were the most rep-
resented group with Protohyale camptonyx (Heller, 1866)
being the most abundant species (190+63.1 individuals)
followed by Jassa slatteryi Conlan 1990 (17.1£3.4 individuals)
on E. amentacea, while P. camptonyx (13.8+8.6 individuals)
was followed by the species Elasmopus pocillimanus Costa,
1853 (7.6%5 individuals) on L. obtusa (Table S2, Table S3).
On the contrary, Mollusca were the dominant group on both
seaweeds in terms of number of taxa (Mollusca 19 taxa com-
pared to the 9 taxa of Crustacea), and were more abundant
on L. obtusa (Mollusca 16 taxa: Crustacea 8 taxa) than on E.
amentacea (Mollusca 10 taxa: Crustacea 9 taxa) (Table S2,
Table S3). On E. amentacea the most abundant molluscan
taxa were Rissoa sp., Tricolia sp., Ocenebra edwardsii and
Pisania striata (0.2+0.1 individuals), whereas Rissoa similis
was the most abundant species on L. obtusa, with a mean
value of 5.6%2 individuals respectively (Table S2, Table S3).
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and Pielou’s evenness index (d) of the epifaunal assemblage associated with
E. amentacea and L. obtusa. Bar plots show mean +/- 1 standard error (n=6).
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Overall, E. amentacea clearly supported far higher epifau-
nal abundance than L. obtusa with average values of 277
and 48 respectively (Figure 3). However, species richness was
comparable between the two seaweeds, while Shannon-Wiener
diversity and Pielou’s evenness were higher in L. obtusa com-
pared to E. amentacea (Figure 3, Table S4).

The epifaunal structure and composition differed signifi-
cantly among seaweeds (PERMANOVA results model-F, ,; =
4.766 and 3.094 for structure and composition, respectively,
p<0.001; Table S5). PERMDISP analysis revealed no signifi-
cant dispersion of samples within seaweeds. Principal coor-
dinate analysis (PCoA) ordination plot clearly separated the
structure of the epifaunal assemblage of the two seaweeds,
while partial overlap was observed for the epifaunal com-
position (Figure 4). The first two axes of the PCoA explained

74.1% of variance for structure and 65% for composition.
The first axis accounted for the larger part of the variance
(structure = 65.7% and composition = 53.3%) and high-
lighted a shift, in both structure and composition, from E.
amentacea to L. obtusa (Figure 4). The second axis explained
lower variation (structure = 8.4% and composition = 11.7%)
and tends to highlights differences of the epifaunal assem-
blage of each species between sites especially for compo-
sition (Figure 4).

Overall, three peracarid taxa (P. camptonyx, J. slatteryi and
E. pocillimanus), Tanadiacea ind. and a gastropod mollusc (R.
similis) mainly contributed 90% to the dissimilarity between
E. amentacea and L. obtusa (SIMPER analysis; Table 1).
Protohyale camptonyx alone contributed to 65% of the dif-
ference between the two seaweeds, being more abundant
in E. amentacea than L. obtusa (Table 1, Figure 5). The other
taxa contributed to other 23% of the observed differences,
with the peracarid J. slatteryi and Tanadiacea ind. more abun-
dant on E. amentacea compared to L. obtusa, whereas the
gastropod R. similis and the amphipod E. pocillimanus were
more represented on L. obtusa than E. amentacea (Table 1,
Figure 5).

Laurencia obtusa showed a strong correlation between
substrate attributes and epifaunal assemblage, while the sub-
strate descriptors of E. amentacea were note related with any
epifaunal descriptors (Table 2). In L. obtusa, linear regression
analysis revealed that thallus length (TL) was the substrate
attribute that best predicted (adj.R-squared > 0.5) the vari-
ance of abundance (Figure 6) and Pielou’s evenness of the
epifaunal assemblage, whereas thallus volume (TV) best
explained variation of species richness (Table 2).

4. Discussion

According to our initial hypothesis, we found that E. amen-
tacea was structurally more complex than L. obtusa, as shown
by both the proxy of algal complexity used here (thallus
volume, thallus length and biomass). We also found differ-
ences in the abundance and the diversity of the epifaunal
assemblages between E. amentacea and L. obtusa. However,
while E. amentacea had a higher number of epifaunal
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individuals than L. obtusa, contrary to our hypothesis, L.
obtusa had a more diversified epifauna assemblage (both in
term of diversity and evenness) than E. amentacea. This was
mainly due to the different abundances of the two epifaunal
components between L. obtusa and E. amentacea, with L.
obtusa hosting more molluscan taxa than E. amentacea, while
the number of amphipod taxa were comparable between
algal species.

Many studies highlighted the role of the seaweed struc-
tural complexity in shaping their epifaunal assemblage, with
complex algae supporting higher abundance and greater
number of epifaunal species compared to less complex mac-
roalgae (Gee and Warwick 1994; Chemello and Milazzo 2002;
Bedini et al. 2014; Pitacco et al. 2014; Veiga et al. 2014; Lolas
et al. 2018; Veiga et al. 2018; Bitlis 2019; Chiarore et al. 2019;
Poursanidis et al. 2019; Mancuso et al. 2021b, 2021a, 2022).
For example, foundation seaweeds of the genera Cystoseira,
Ericaria, Gongolaria (in the past all ascribed to the genus
Cystoseira), seem to have more structured epifaunal assem-
blage compared to other less structurally complex macroal-
gae (Chemello and Milazzo 2002; Mancuso et al. 2021a, 2022).
Our results show that although the volume, biomass and
length of the thalli of E. amentacea were higher compared
to L. obtusa, the epifaunal assemblage was less structured
(low diverse and less evenness) compared to Laurencia.

Table 1. Results of the SIMPER analysis showing taxa that contributed to 90%
of dissimilarity between habitats. av E. amentacea = average abundance in
Ericaria amentacea, av L. obtusa = average abundance in Laurencia obtusa,
8i/SD(8i) = average to sd ratio, cum.8i% = cumulative contribution. SIMPER
analysis was based on square-root transformed abundance of epifaunal taxa.

Taxa av E. amentacea av L. obtusa  6i/SD(6i) cum.8i%
Protohyale 190.00 13.83 2.21 65
comptonyx
Jassa slatteryi 17.08 0.17 1.07 74
Tanaidacea ind. 9.17 2.58 0.78 81
Rissoa similis 0.08 5.58 0.63 85
Elasmopus 1.58 7.58 0.52 88
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mainly contributing to the differences between Ericaria amentacea and Laurencia obtusa.
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Table 2. Relationships (reported as adjusted R squared from LM) between thallus volume (TV), thallus length (TL) and biomass (DW) of Ericaria amentacea
and Laurencia obtusa, and the abundance (N), species richness (S), Shannon-Wiener diversity (H) and Pielou’s Evenness (J) of its associated epifauna. Values

in bold are adj.R-squared major than 50%.

N S H J
Species
Structural features E. amentacea L. obtusa E. amentacea L. obtusa E. amentacea L. obtusa E. amentacea L. obtusa
v 0.1 0.71 -0.09 0.56 0.1 0.2 0.14 0.62
TL —0.08 0.84 0.22 0.31 0.02 0 0.16 0.69
DW -0.1 0.63 0.18 0.06 0.04 -0.08 0.14 0.45
a We suggest that further studies focused on the effects of
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Figure 6. Relationship between thallus volume (a), thallus length (b) and
biomass (c) of Ericaria amentacea and Laurencia obtusa and the abundances
of associated epifauna. Black lines and grey areas are linear regression and
95% confidence interval respectively.

Similar results have previously discovered comparing the
epifaunal assemblages between Gongolaria barbata
(Stackhouse) Kuntze (previously Cystoseira barbata
(Stackhouse) C. Agardh) and L. obtusa, with G. barbata sup-
porting lower abundances of epifauna compared to L. obtusa
(Russo 1997). Russo (1997) hypothesised that, more than
structural features of the seaweeds, allelochemicals may act
as a defense against colonization by epibiota which represent
a food source for most epifauna and that few epifauna spe-
cies eat the host alga itself. Secondary metabolites released
by seaweeds can act as chemical defense with the ability of
shaping seaweed associated epifauna (Paul et al. 2006;
Cacabelos et al. 2010; Maximo et al. 2018; Gache et al. 2019).

metabolites released by L. obtusa and E. amentacea in shap-
ing their associated epifauna would allow us to better clarify
this aspect. However, we hypothesize that the lower abun-
dances of molluscs in E. amentacea can be also related to
the high wave actions due to the position of the alga. Ericaria
amentacea grow in the external border of the vermetid reef
where waves impact in a disruptive way, while L. obtusa is
located just behind E. amentacea where the wave action,
despite high, tends to be laminar (Donnarumma et al. 2021).
Moreover, due to the structural characteristics (short cauloids
and long fronds) thalli of E. amentacea make a whip effect
under wave action, which could cause the detachment of
molluscs from its canopy. The molluscs’ low speed - but also
their behaviour (when disturbed they tend to retract them-
selves into the shell) - would make them unable to return
back quickly on the algae, whereas amphipods’ high mobility
and the presence of pereopods would allow them to stay
easily attached and closer to the thallus.

Epifauna might choose algal species based on nutritional
quality, chemical content, and architectural complexity, how-
ever it considers the host as a refuge from predators rather
than a source of food (Nicotri 1980; Brawley 1992; Gee and
Warwick 1994; Jormalainen et al. 2001). According to Duffy
and Hay (1991) and Duffy et al. (2001), predation could be
the most important factor in regulating the densities of
phytal invertebrates. More-compact and complex macroal-
gae may better protect from visual predation (Edgar 1983;
Jacobi and Langevin 1996). Meso-herbivores living on sea-
weeds with chemical defenses against fish may be resistant
to their chemical defenses, making them less predated
(Duffy and Hay 1994). Additionally, some amphipods’
mimetic ability (body color similar to algal fronds) allows
them to avoid predators (Stachowicz and Hay 1999;
Norderhaug 2004). Ericaria amentacea thalli, consisting of
numerous and dense primary branches covered by many
spinose appendages, may offer more protection from pred-
ators than L. obtusa thalli, an openly branched alga with
shorter branches towards apex. Thus, the high abundance
of amphipods on E. amentacea could be also related to the
capacity of the alga to protect their hosts from predation.
Also in this case, further research aiming to investigate the
effect of predation on the epifauna inhabiting seaweeds
can help to clarify this aspect.

Substrate attributes of the two seaweeds were differently
related with the abundance and species richness of the epi-
faunal assemblage, with L. obtusa structural features explained
higher variance of epifaunal assemblage compared to that
of E. amentacea. Contrary to what expected, the structural
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features of E. amentacea were not able to explain variation
of epifauna. This is in contrast with other studies which have
highlighted the role of the structural features of Cystoseira
sensu lato in shaping their associated biota (Russo 1997;
Chemello and Milazzo 2002; Pitacco et al. 2014; Lolas et al.
2018; Bitlis 2019; Chiarore et al. 2019; Poursanidis et al. 2019;
Mancuso et al. 2021b, 2021a, 2022). Conversely, the relation-
ship between the substrate features of L. obtusa and its asso-
ciated epifauna were coherent with other findings which
highlighted the contribution of thallus height and biomass
to the epifaunal assemblage variation (Janiak and Whitlatch
2012; Pitacco et al. 2014; Veiga et al. 2018; Bitlis 2019;
Chiarore et al. 2019).

Overall, our findings confirm only in part the role of sea-
weed substrate properties in defining the epifaunal assem-
blage and highlight that other mechanisms like as chemical
defence and wave action may be involved in epifaunal selec-
tion, implying that further investigation is necessary.
Furthermore, our results imply that the loss of E. amentacea,
resulting in a significant drop in habitat structural complexity,
would affect the epifauna in terms of total abundance rather
than diversity. However, this second assumption would not
be a speculative observation, but rather food for thought
about the necessity of additional ad hoc research.
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