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First record of a remarkable Cladocora caespitosa bank in Aristotle’s Lagoon (N Aegean Sea): 
Structure and health status
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Abstract

Cladocora caespitosa is a Mediterranean scleractinian that can form large bioconstructions. Once widespread, the IUCN 
classified this coral as Endangered (EN) as a consequence of severe population declines over the past two decades. This study 
provides the first quantitative description of a coral bank in the Gulf of Kalloni, Lesvos Island, Greece. Colony abundance, size, 
coral cover, attachment mode (i.e., fixed or unattached), percentage of necrosis, and species richness were recorded. Overall, 1505 
colonies were assessed within a total area of 1080 m2 and a depth range of 0.5-5.8 m. Approximately 20% of the colonies sampled 
were unattached. The most typical size range was 10-20 cm, but aggregated colonies (up to 203 cm in diameter) were frequently 
found. Coral density (5.2 ± 5.2 colonies m-2, mean ± SD; max = 34 colonies m-2) and coral cover (22.0 ± 34.4%) were negatively 
correlated with depth. Necrosis levels (33.6 ± 38.1%) were high, 46.5% of the colonies showing ≥10% necrotic surface, 8.7% 
dead, while most necrosis was old. A total of 10 macrophyte and 63 animal taxa were identified in the wider bank area, including 
biotic aggregations of dead or live coral colonies. With an estimated core bank area of approximately 560 m2, this population is one 
of the largest Cladocora banks in the Mediterranean, out of the fewer than 20 documented ones. Its proximity to smaller, isolated 
C. caespitosa bioconstructions suggests that the area is a hotspot for these coral formations and highlights the need for further 
monitoring and conservation actions.

Keywords: Scleractinia; coral bank; benthic community; marine biodiversity; necrosis; mapping; Mediterranean Sea; climate 
change.

Introduction

Cladocora caespitosa (Linnaeus, 1767) (Cladocori-
dae, Scleractinia), commonly known as cushion coral, is 
a zooxanthellate coral endemic to the Mediterranean that 
is considered as the only remnant of the ancient Mediter-
ranean coral reef communities (Chefaoui et al., 2017). It 
forms massive hemispherical colonies of branching tu-
bular skeletons (Campbell, 1982), consisting of fragile, 
transparent, greenish-brown polyps within a frequently 
compact corallite of up to 10 cm high. It is a long-lived 
species, with low rates of growth and natural mortality, 
a high rate of juvenile mortality, and an estimated gen-
eration time of 30 years (Kružić & Požar-Domac, 2002; 
Kersting & Linares, 2012; Kersting et al., 2014; Casa-
do-Amezúa et al., 2015).

Cladocora caespitosa plays an essential ecological 

role as a bioconstructor, since it can generate stable car-
bonate frameworks that help consolidate the substrate 
and increase habitat complexity (Ingrosso et al., 2018; 
Zunino et al., 2018). In sheltered areas, aragonite build-
ing may be boosted by higher sedimentation rates, as fine 
sediments fill interstices among corallites, enhancing the 
build-up (Morri et al., 2001). Additionally, the basal and 
apical parts of C. caespitosa can act as a habitat for many 
animals such as polychaetes, crustaceans and echino-
derms, which either attach themselves to the coral, bore 
into its skeleton, find shelter or are enclosed in its ramifi-
cations (Chintiroglou, 1996; Pitacco et al., 2017, 2021). 
When corals die, their calcareous remains, i.e., coral rub-
ble, provide additional substrate for the settlement of oth-
er organisms (Ingrosso et al., 2018). Cladocora caespito-
sa is primarily found as solitary scattered colonies, but, 
depending on hydrodynamic conditions (wave and cur-
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rent exposure), type of substrata and seafloor morpholo-
gy, this species may generate three distinct types of for-
mations, namely (a) beds – dense populations of several 
small-sized colonies (10-30 cm in diameter); (b) banks 
– constituted by several large, interconnected colonies 
that cover several square meters and rise up to several 
decimetres in height; and (c) free-living (unattached) cor-
al nodules or coralliths, usually smaller than 10 cm in di-
ameter (Peirano et al., 1998; Morri et al., 2000; Kersting 
et al., 2017a, 2017b). Banks originate from beds under 
conditions of undisturbed accretion through three mech-
anisms: fusion of adjacent colonies, gravitational “pour-
ing” of the mass and the inclusion of satellite colonies 
(Peirano et al., 1998).

Cladocora caespitosa inhabits shallow, euphotic ar-
eas (0-40 m), across rocky or sandy substrates (Özalp & 
Alparslan, 2011). This species thrives in diverse environ-
mental conditions, from well-lit shallow waters to areas of 
reduced light, due to its mixotrophic metabolism (Schil-
ler, 1993). In low-light conditions (e.g., turbid or deep 
waters rich in organic content), C. caespitosa shifts from 
autotrophy to heterotrophic feeding, a strategy that signif-
icantly enhances skeletal growth (Anthony & Fabricius, 
2000; Ferrier-Pagès et al., 2013). However, exposure to 
excessive irradiance levels or elevated temperatures may 
lead to coral tissue atrophy and mass mortalities (Rodol-
fo-Metalpa et al., 2005).

The distribution and abundance of C. caespitosa has 
substantially diminished across the Mediterranean Sea, as 
evidenced by its extensive fossil record (Fornós et al., 
1996; Kühlman, 1996; Aguirre & Jiménez, 1998; Bernas-

coni et al., 1997; Dornbos & Wilson, 1999), and it has 
been suggested that this is due to climatic or ecological 
changes, or a combination of both (Laborel, 1987). Fur-
thermore, large bioconstructions are becoming scarce as 
increasing anthropogenic pressure (e.g., coastal devel-
opment and net or dynamite fishing) (Casado-Amezúa 
et al., 2015) is having cumulative impacts on long-lived 
species over time. Currently, less than 30 living beds and 
less than 20 living banks of C. caespitosa have been doc-
umented in the Mediterranean Sea (Chefaoui et al., 2017; 
Mačić et al., 2019; Monnier et al., 2021; Antoniadou et 
al., 2023; Kersting et al., 2023). The easternmost docu-
mented populations have been reported in Potamos Li-
opetriou and Krio Nero, Cyprus (Jiménez et al., 2016). 
In the northern Aegean Sea (NE Mediterranean), few C. 
caespitosa populations are known to form beds in the 
Gulfs of Siggitikos (Koukouras et al., 1998), Thermaikos 
(Ganias et al., 2023), Toroneos (Antoniadou et al., 2023), 
and banks in Evoikos Gulf (Laborel, 1961), or discrete 
but abundant colonies around Gökçeada Island, Turkey 
(Guresen et al., 2015) (Fig. 1). A dead C. caespitosa pop-
ulation has also been found in the Gulf of Pagasitikos 
(M.S., personal observation). In the rest of the Greek 
seas, records of C. caespitosa colonies are common but 
refer mainly to sightings of individual colonies and non-
dense aggregations (Sini et al., 2017).

The most apparent cause of the population decline of 
C. caespitosa is a rise in seawater temperature, especially 
the recurrent marine heat waves (MHWs) that are trigger-
ing mass mortality events or MMEs (Rodolfo-Metalpa et 
al., 2005; Kersting et al., 2013a; Kružić et al., 2014; Gar-

Fig. 1: Locations of Cladocora caespitosa aggregations studied in the eastern Mediterranean Sea. Red location markers represent 
populations of an indeterminate current status or dead. Inset: C. caespitosa populations exclusively in the north Aegean Sea. The 
following gulfs are indicated: G1 = Thermaikos, G2 = Toroneos, G3 = Siggitikos, G4 = Pagasitikos, G5 = North Evoikos, G6 = 
Kalloni.



905Mediterr. Mar. Sci., 26/4, 2025, 903-920

rabou et al., 2019, 2022). Other reported threats that have 
been associated with C. caespitosa declines include pol-
lution and eutrophication (Kružić & Požar-Domac, 2007; 
El Kateb et al., 2016), habitat degradation due to coastal 
development (Kersting et al., 2023) and direct mechani-
cal damage primarily caused by destructive fishing prac-
tices (Casado-Amezúa et al., 2015; Ganias et al., 2023), 
anchoring (Mačić et al., 2019) and several biotic stressors 
such as outbreaks of corallivorous organisms (Kružić et 
al., 2013), the spread of invasive algae (Kersting et al., 
2015) and blooms of mucilaginous algal aggregates (De 
Biasi et al., 2021). Colonies under thermal stress typical-
ly display partial or full necrosis (i.e., progressive tissue 
loss with no apparent zooxanthellae loss - Rodolfo-Me-
talpa et al., 2005; Kersting et al., 2013a) and, in some 
cases in the eastern Mediterranean, bleaching (i.e., loss 
of colour due to the expulsion of symbiotic dinoflagel-
lates, which produce the photosynthetic pigments; Kružić 
et al., 2014).

Individual colonies may recover relatively fast from 
partial bleaching (Kružić et al., 2014). In certain cas-
es, isolated polyps found within necrosed colonies may 
also recover after a transitory resistance phase through a 
process known as rejuvenescence (Kersting & Linares, 
2019). Nevertheless, reports of this mechanism are lim-
ited and its exact trigger remains unclear. As a result, 
recovery at population level principally relies on the 
overgrowth of healthy polyps via asexual reproduction 
(López-Márquez et al., 2021), or the settlement of new 
recruits and the establishment of new colonies through 
sexual reproduction (Kersting et al., 2013a). Given the 
low recruitment and juvenile survival rates, low dispersal 
capacity of planulae over long distances and, hence, high 
dependence of distinct populations on self-recruitment 
(Casado-Amezúa et al., 2014; López-Márquez et al., 

2021), the recovery potential of this species is not suf-
ficient to compensate the fast rate of population decline, 
which may persist or intensify in view of future climate 
change-driven conditions (Kersting et al., 2013a; Garra-
bou et al., 2019, 2022). 

A decade ago, in 2015, the IUCN classified C. caespito-
sa as Endangered (EN) on the Red List of Threatened 
Species and highlighted the need to advance scientific 
knowledge of its ecology and distribution. This designa-
tion also stressed the importance of expanding the assess-
ment and monitoring of key subpopulations to support its 
conservation and long-term survival (Casado-Amezúa et 
al., 2015). Within this framework, the current study de-
scribes a previously unknown C. caespitosa community 
in the Gulf of Kalloni, Lesvos Island (N Aegean Sea), 
in order to provide essential baseline data for its future 
monitoring and conservation.

Materials and Methods

Study site

The Gulf of Kalloni (39.171°N, 26.290°E), located 
in Lesvos Island (NE Aegean Sea) (Fig. 2), is a large, 
semi-enclosed bay that is connected to the sea through 
a narrow 4 km-long channel. It has a surface area of 110 
km2, a maximum length of 22 km and a width of 10 km. 
It has an average and maximum depth of 10 m and 25 m, 
respectively. Seawater is replenished by strong currents 
that are particularly intense at the strait of the gulf, with 
various factors modulating their intensity and direction, 
e.g., tidal forces and prevailing winds (Kolovoyiannis et 
al., 2018; Mamoutos et al., 2018; Petalas et al., 2020). 
Seawater temperature displays a wide seasonal range, 

Fig. 2: Location of the study area. A) Map of the Mediterranean Sea. B) Lesvos Island, north-eastern Aegean Sea. C) Kalloni Gulf 
and its bathymetry. D) Delimitation of the Cladocora caespitosa sampling site, north-eastern Kalloni Gulf.
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from 6.5°C in January to 30.5°C in August (2020–2021, 
unpublished data), and an equally broad salinity range, 
which may vary from 34 psu in winter to 41 psu during 
the summer (Spatharis et al., 2007; Papantoniou et al., 
2015; Kolovoyiannis et al., 2018). The Gulf of Kalloni 
is a highly productive ecosystem, hosting rich biodiver-
sity and numerous valuable habitats (Evangelopoulos & 
Koutsoubas, 2008; Kefalas et al., 2016; Topouzelis et 
al., 2016; Sini et al., 2019; Zotou et al., 2020), and is 
included in the Natura 2000 European network of pro-
tected areas (Site Code: SCI GR4110004). The site’s 
rich biodiversity is also reflected in its informal name, 
“Aristotle’s Lagoon” (Williams, 2010), since Aristotle’s 
biological work, Historia Animalium, was largely based 
on his observations of the living organisms in the area 
(Voultsiadou et al., 2017). Nevertheless, the area is high-
ly impacted by human activities primarily related to over-
fishing, illegal fishing, poaching of molluscs, and pollu-
tion caused by agricultural run-off (e.g., Koutsoubas et 
al., 2007; Spatharis et al., 2007; Nikolaou et al., 2024).

Satellite imagery

Following the first sighting of the C. caespitosa as-
semblage during a SCUBA diving survey in 2019, a 
World View -2 (WV-2) satellite image (acquisition of 7 
Oct 2012) was analysed in order to locate other similar 
structures in the Gulf of Kalloni. The WV-2 has 8 spectral 
bands from 400 nm to 1050 nm and a panchromatic band 
covering 450-800 nm. The WV-2 image was pansharp-
ened to 1 m spatial resolution using the panchromatic 
band and then land-masked using the infrared band. 

Underwater sampling

Sampling took place during May-June 2022 through 
SCUBA surveys. An underwater grid was set up using 
ropes to delimit the area of the C. caespitosa assemblage. 
Transect lines were fixed every 2 m to subdivide the grid 
into 4-m2 grid cells. Within each 4-m2 grid cell, an area of 
1 m2 was sampled using a quadrat frame that was placed 
at the lower right corner of the grid cell. The number of 
colonies, attachment mode (i.e., fixed or unattached), 
major colony axis (D1, i.e., maximum diameter; cm) and 
minor colony axis (D2, i.e., the maximum distance per-
pendicular to D1; cm), percentage of necrosis (i.e., the 
proportion of colony surface area – SA – that underwent 
tissue loss relative to its total SA; %), the type of inju-
ries (necrotic tissue, burial, breakage) and the epibiotic 
organisms were recorded in situ in each grid cell. Fused 
colonies were treated as a single colony. If a colony was 
intersected by the transect lines/ropes, it was counted 
only if its centre fell within the quadrat. Unattached col-
onies were counted solely for calculating colony abun-
dance and were assessed only if their D1 was ≥9 cm. This 
size threshold was applied to reduce the time needed to 
search, handle and assess all small unattached colonies. 
Necrosis was visually estimated according to the follow-

ing classes: 0-10%, 10-25%, 25-50%, 50-75% , 75-99% 
and 100%. Colonies with necrosis covering <10% of their 
total SA were classified as healthy, according to Kersting 
et al. (2013a), whereas colonies with ≥10% necrosis were 
classified as affected, and considered dead if necrosis was 
100%. Colony sections covered by sludge were noted but 
not classified as necrosed if the underlying colony tissue 
and polyps remained alive. If epibiotic organisms (e.g., 
macroalgae, sponges, bivalves) were attached to a col-
ony, the underlying SA was classified as affected only if 
the coral tissue appeared necrosed. The number of colo-
nies with partial loss due to breakage was also recorded, 
with separate fragments that appeared to belong to a sin-
gle large colony being counted as one. All macrobenthic 
species observed within the sampling area during the sur-
veys were recorded for quantitative biodiversity assess-
ment, and underwater photographs of selected organisms 
were taken to facilitate species identification. Depth (for 
each grid cell) and temperature were recorded using dive 
computers. Signs of human pressure were reported when 
detected.

Data handling and statistical analyses

The values recorded within each quadrat frame (1 m2) 
were used to make inferences at grid cell level (4 m2). 
The number of colonies recorded per quadrate frame was 
used to assess coral density (colonies m-2), and the ratio 
of fixed versus unattached colonies was also calculated.

Colony surface area (SA; cm2) was estimated by ap-
proximating the geometry of the colonies to that of a cir-
cle (D1 = D2) or an ellipse (D1 ≠ D2) (Kersting & Lin-
ares, 2012), using the following equation:

Mean live coral cover (CC; %) per quadrate frame 
was calculated based on the SA data of colonies present-
ing <10% necrosis, divided by the total surface of the 
quadrat.

All colonies recorded (both dead and live) were segre-
gated into seven size classes, based on D1 (cm): D1 ≤10, 
10< D1 ≤20, 20< D1 ≤30, 30< D1 ≤40, 40< D1 ≤50, 50< 
D1 ≤100 and >100. Mean necrosed SA was then depicted 
in relation to size class.

Collected data was statistically processed using MAT-
LAB R2020b (The MathWorks Inc., 2020). Descriptive 
statistics were used to estimate the size-frequency distri-
bution of the population, based on the D1 values of the 
colonies displaying <100% necrosed SA (Kersting & 
Linares, 2012). A Kolmogorov-Smirnov (K-S) test was 
applied to ascertain whether the data were normally dis-
tributed, and the skewness (g1) and kurtosis (g2) coeffi-
cients were calculated. Their respective confidence inter-
vals and standard errors (SE) were computed based on a 
bootstrap method (Gardner-O’Kearny, 2021). g1 and g2 
were considered significant if the ratio to their SE was 
>2 (Wright & Herrington, 2011). A significant value for 
skewness means that the size structure presents an asym-
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metric distribution, with positive skewness values indicat-
ing a prevalence of the smaller size classes, and negative 
skewness signifying a prevalence of the larger size class-
es. On the other hand, positive kurtosis expresses a more 
peaked distribution (i.e., leptokurtic), while negative kur-
tosis is indicative of a flatter distribution (i.e., platykurtic) 
(DeCarlo, 1997).

Correlation analyses were performed between the fol-
lowing parameters: depth and coral density (based on to-
tal density m-2 per grid cell), depth and colony diameter, 
depth and live coral cover (based on total cover per grid 
cell), depth and necrosed SA, colony SA and necrosed 
SA, and coral density and necrosed SA (both based on 
mean values per grid cell). A 95% significance level (p 
< 0.05) was established for all statistical analyses carried 
out. Distribution maps of coral abundance, CC and mean 
necrosed SA were generated from the aforementioned 
data, and a list of all organisms associated with or close 
to the colonies was compiled. 

Results

Satellite imagery

From the processed satellite images (Fig. 3), four 
visually similar biogenic structures were identified apart 
from the biogenic structure under study (Fig. 3B, D).

Ground truth sampling revealed two smaller C. 

caespitosa-dominated assemblages: one located approx-
imately 100 m away from the assemblage under study 
(Fig. 3B, E), and one located approximately 1 km away 
in a nearby embayment (Fig. 3B, C), as well as a rocky 
reef with dense molluscan agglomerations (approximate-
ly 5-10 cm long per individual mollusc; Fig. 3B, F).  

General description of the area

The study area covers 1080 m2 over both hard and 
soft substrates at 0.7-5.8 m depth (Fig. 4), while the core 
bank (which comprises a large, continuous, C. caespito-
sa-dominated assemblage) was estimated to cover around 
560 m2. The coral community exhibits a clear spatial pat-
tern. The central parts of the community (i.e., the core 
C. caespitosa bank), host a high density of colonies, 
sometimes growing in multiple layers (i.e., one colony 
growing on top of another) over hard substrates, such as 
rock, old coral skeletons or other biogenic substrate of 
unknown origin. In this central zone, C. caespitosa colo-
nies alternate with patches of molluscan agglomerations, 
which are especially prominent in the shallower sections 
(Fig. 5A). In the peripheral zone, C. caespitosa colonies 
are sparsely distributed, and are found either rooted or / 
embedded in the thick muddy substrate by means of their 
own weight, or lying unattached from the muddy bottom, 
while some small colonies are attached to the remains of 
other animals (such as molluscan shells, e.g., dead Pinna 

Fig. 3: Satellite images (7 October 2012) showing the N-NE part of the Kalloni Gulf, Lesvos Island, Greece (A), and the location 
of biogenic structures (B-F). Red rectangles and associated letters show the position of the respective images. Red crossed lines 
in images C-F indicate the exact position of the different structures. Images C-E correspond to C. caespitosa-dominated assem-
blages. Image D corresponds to the C. caespitosa-dominated assemblages of this study. Image F refers to a mollusc-dominated 
assemblage.
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nobilis shells). In the surrounding area, the seabed is flat 
and uniform, composed of muddy sediments, with abun-
dant dead fragments and buried colonies of C. caespitosa, 
and few scattered patches of the seagrass Cymodocea no-
dosa (Ucria) Ascherson, 1870. Due to the substrate com-
position, the visibility in the area was generally around 
2 m (but often less than 1 m), while light intensity was 
particularly low, giving an overall impression of being in 
much deeper waters. During fieldwork, water tempera-
ture ranged between 23 and 24ºC.

Several human activities that may exert pressure on 

the C. caespitosa bank were observed. Evidence of boat 
collision was found at the shallowest tip of the struc-
ture, where a small section of thin rock at 0.5 m depth 
appeared broken and stained blue – likely due to contact 
with a boat hull. Set trammel nets were documented once, 
approximately 5 m away from the C. caespitosa colonies, 
while a few lost fishing lines were also found around the 
colonies. Molluscan poaching was once observed directly 
within the coral community, where numerous molluscan 
species inhabit the assemblage. Furthermore, trolling is a 
common fishing practice in the surrounding area.

Fig. 4: Bathymetric profile of the Cladocora caespitosa bank in Kalloni Gulf, Lesvos Island, Greece. Colours denote different 
depth zones in meters (y axis). The numbers (1-18) and letters (a-o) of the grid cells are indicated in the x and z axes, respectively.

Fig. 5: Cladocora caespitosa coral bank in Kalloni Gulf, Lesvos Island, Greece. A) Healthy C. caespitosa colonies in association 
with bivalves (photograph provided by G. Pitarra). B) Free-living C. caespitosa colony showing partial necrosis due to sediment 
burial (photograph provided by N. Quintano). C) Area with a high prevalence of C. caespitosa coral rubble (double-ended bolt 
snap size: 10 cm; photograph provided by E. Kytinou). D) General overview of a section of the coral bank (photograph provided 
by K. Tsirintanis).
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Population assessment

Overall, a total of 1505 C. caespitosa colonies were 
assessed, out of which 78.9% were fixed to the substrate 
and represent the core of the coral bank (Fig. 5A, D), and 
21.1% were unattached and primarily found on the adja-
cent muddy substrates (Fig. 5B; Fig. 6A). Certain parts 
of the study area were densely covered by coral rubble 
(Fig. 5C), while 39 small, free-living colonies (i.e., D1 <9 
cm) and >700 coral fragments were counted but excluded 
from further analysis.

As regards the study area as a whole (including the core 
bank and the surrounding mudflat), mean coral density was 
estimated to be 5.2 ± 5.2 colonies m-2 (± SD), with grid cell 
13i (named following the x and y axes in Fig. 6) displaying 
maximum coral density (34 colonies m-2), followed by 3h 
(29 colonies m-2) and 3i (27 colonies m-2) (Fig. 6A). On the 
contrary, areas with no coral presence became less frequent 
from the deeper surroundings of the coral bank – where 
muddy substrates prevail – to the central, shallower parts 
of the bank (e.g., in grid cells 9g, 5i, 15f, 15k) – where 
limited sediment-covered parts of rocky substrate and bio-
genic concretions were found. A significant, moderate neg-
ative correlation (r = -0.541, p < 0.005) was found between 
coral density and depth (Fig. 7A).

Colony size, based on D1 values, ranged from 1 cm 
(in 10c) to 203 cm (in 4m) for fixed colonies, while the 
largest unattached live colony (but showing 50% necro-
sis) reached 47 cm (in 16h). The largest unattached, dead 
(old necrosis) colony had a D1 of 92 cm (in 14n). Con-
sidering live colonies as a whole (i.e., <100% necrosis, N 
= 1373), mean colony size was 22.8 ± 19.3 cm, while the 
size-frequency distribution revealed a non-normal distri-
bution (K-S), with significant, highly positive skewness 
(g1 = 3.305; SE = 0.414; Sig. (> 2) = 7.977) and kurtosis 
(g2 = 18.310; SE = 4.360; Sig. (> 2) = 4.200). These re-
sults indicate the prevalence of small-sized colonies in 
the population (Fig. 8). The 10-20 cm size class predom-
inated (37.6%), followed by ≤ 10 cm (21.8%) and 20-30 
cm (20.6%) size classes, while 15 colonies (correspond-
ing to 1%) were particularly large, with D1 > 100 cm. 
No significant correlation was found between depth and 
colony diameter (r = 0.032, p = 0.215).

Coral cover greatly varied between grid cells across 
the entire study area, with a mean value of 22.0 ± 34.4% 
(Fig. 6B). Live coral cover values exceeding 100% were 
obtained in areas where very large colonies (D1 >100 cm) 
were recorded with several overlapping layers of coral 
surface (Fig. 5D), e.g., 258.4% in 4m, where the largest 
colony was found (D1 = 203 cm, D2 = 144 cm), at 3.2 m 
depth; 250.5% in 4c, where 18 colonies were recorded, 
5 of them with D1 >50 cm (the largest colony being D1 
= 100 cm, D2 = 65 cm) and 180.6% in S6d (with a colo-
ny D1 = 202 cm, D2 = 97 cm). As for coral density, the 
number of grid cells with no coral cover decreased from 
the deeper mud-dominated surroundings of the bank to 
the shallower, central parts (with an increased presence of 
rocky and biogenic substrate patches). A significant, low 
negative correlation (r = -0.462, p < 0.005) was found 
between live coral cover and depth (Fig. 7B).

Health status assessment

Among the surveyed colonies, 43.6% were healthy, 
with minimal or no necrosis (<10% of colony SA; e.g., 
Fig. 5A), 46.5% were affected by necrosis (i.e., 10%≤ ne-
crosis <100%; e.g., Fig. 5B); and 8.7% were dead (i.e., 
100% of their SA necrosed) (Fig. 6C; Fig. 9). Overall, 
the mean percentage of necrosis was found to be 33.6 ± 
38.1% of the SA, increasing to 52.6 ± 29.0% when con-
sidering only those colonies affected by necrosis (i.e., ex-
cluding dead and healthy colonies; N = 706). Among the 
necrosed colonies, 53.5% exhibited signs of old necrosis 
(i.e., presence of epibionts and black encrusted skeletons, 
presumed to be >6 months old), 22.5% showed signs of 
recent necrosis (i.e., denuded corallites, necrosis pre-
sumed to be <6 months old), and 23.9% displayed both 
old and recent necrosis. Moreover, 18.8% of all the live 
colonies (<100% of necrosed SA; N = 1367) were found 
to be at least partly covered by mud (Fig. 5B), and 6.3% 
had broken parts.

With regards to size, D1 values of 40-50 cm, 50-100 
cm and >100 cm were associated with a higher percent-
age of necrosed colonies (i.e., 7.7%, 7.6%, and 6.7%, re-
spectively) than the intermediate size classes (30-40 cm: 
6.4%, 20-30 cm: 6.1%, 10-20 cm: 5.7%), while the small-
est size class (≤10 cm) had the lowest number of necrosed 
colonies (Fig. 8). Overall, affected colonies showed a 
significant, negative correlation between colony SA and 
percentage of necrosis (i.e., the larger the colony SA the 
smaller the percentage of necrosis; r = -0.148, p < 0.005). 
However, no significant correlation was found between 
necrosed SA (r = -0.027, p = 0.312) or coral density (r = 
0.013, p = 0.087) and depth. 

Biodiversity assessment

A total of 73 taxa / morphotaxonomic groups were re-
corded around the bank, on the colonies and within the 
crevices created by the C. caespitosa colonies. These taxa 
belong to 12 phyla, namely Chlorophyta (3 taxa/morpho-
taxa), Ochrophyta (3), Rhodophyta (3), Tracheophyta (1), 
Porifera (9), Bryozoa (3), Cnidaria (6), Mollusca (14), 
Annelida (4), Arthropoda (4), Echinodermata (8) and 
Chordata (15) (Table S1). The most common epibiotic 
taxa/morphotaxonomic groups were turf algae, found in 
21.2% of the total number of colonies (N = 1505), fol-
lowed by Porifera (11.7%), Bivalvia (2.0%), Bryozoa 
(1.5%), encrusting calcareous algae (1.4%) and Cnidaria 
(1.2%), while Annelida - Polychaeta and Chordata - As-
cidiacea were found as epibionts in less than 1% of the 
colonies. 

Some parts of the bank were covered by agglomera-
tions of molluscs (Fig. 4A), such as clams and oysters, 
including the non-indigenous species Dendostrea folium 
(Linnaeus, 1758), while some patches of the seagrass Cy-
modocea nodosa were also found in the surroundings of 
the coral bank.
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Fig. 6: Distribution maps divided into 4 m2 grid cells overlaid on the Cladocora caespitosa community under study in the Kalloni 
Gulf, Lesvos Island, Greece, showing (A) colony abundance and the most prevalent (>50% colonies in the grid cell) association 
of coral colonies with the substrate (i.e., fixed or unattached), (B) live coral cover, and (C) mean percentage of necrosed colony 
surface area. The position of the different grid cells is identified by a specific number (1-18) and letter (a-o) on the x and y axes, 
respectively. The values displayed in each grid cell were obtained per m2 (i.e., using the quadrat frame).






















