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Abstract: Transitional water environments represent very ecologically interesting areas, which
provide various ecosystem services, both concerning biodiversity protection and sustainable fruition
of resources. In this way, the evaluation of total carbon and its components, chlorophyll, and
chemical and physical parameters is of fundamental importance to deepen the dynamics of these
peculiar natural areas. Commercial interests linked to the biological resources of these areas are
often not well exploited in relation to their sustainability, due to lack of knowledge. In this study,
we investigated the distribution of total organic carbon, chlorophyll, and other related physical
and chemical parameters in the natural Lagoon of Capo Peloro (Eastern Sicily), to deepen the
knowledge on the carbon equilibrium of these transitional basins. Collected data showed different
trends for all parameters, mainly related to different seasons and water exchanges with sea. The
influences of primary production sources and farmed molluscs were not negligible and deserve to
be further investigated in the future. The results obtained reveal good margins for the possibility of
environmentally sustainable exploitation of natural resources in both basins, but at the same time,
there is a need for a more detailed knowledge of anthropogenic impacts on the area.

Keywords: aquaculture; carbon balance; coastal lagoon propierties; ecosystem properties; macroalgae
cultivation; mollusc farming; primary production; sustainability; transitional waters

1. Introduction

Transitional water environments represent the natural, physical, and functional tran-
sition between terrestrial ecosystems and the sea [1–3]. These peculiar areas are often
very productive and unique ecosystems around which many human commercial activi-
ties revolve [2,4,5]. Ecosystem services integrate ecology and economics issues to better
understand the effects of human policies and impacts on both ecosystem function and
human wellbeing [6–8]. Coastal lagoon water balances depend on the geomorphological
characteristics and are highly influenced by the water exchanges with the sea, evaporation
processes, rainfall, surface runoff, and groundwater input [9–11]. Data collection on chemi-
cal equilibria in these transitional ecosystems is of fundamental importance to understand
the dynamics between abiotic and biotic compartments. [5,12].
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Among the chemical elements present in the aquatic environment, carbon certainly
plays a major role in the ecosystems balance [13]. Carbon can be present in water both in
inorganic form (carbonates, bicarbonates, and carbon dioxide) and in organic compounds
that are distributed between dissolved and suspended phases [14].

The total carbon (TC) present in water results from the sum of the total inorganic
carbon (TIC) and the organic carbon (TOC) present in the two phases [15]. Dissolved
organic carbon (DOC) represents the organic fraction of carbon that passes through a
0.45 µm filter membrane [16–18], while suspended or particulate organic carbon (POC)
represents the fraction retained by the membrane [19,20]. The amount of these two fractions
gives the total organic carbon (TOC) [21]. Dissolved Inorganic Carbon (DIC) is the inorganic
fraction as studied by St. Laurent [22]. Finally, volatile organic carbon (VOC) is the fraction
of carbon that can be analytically removed from the water sample by gas stripping under
certain conditions [23]. NPOC (not purgeable organic carbon) refers to the nonvolatile
fraction of organic carbon [24]. All these carbon fractions play a vital role as a vector
of matter and energy in the lagoon ecosystems, both for the organic compart and the
sedimentological one [2,4,25,26].

Capo Peloro Lagoon is an ecologically interesting area constituted by two main basins
(commonly named Ganzirri Lagoon and Faro Lagoon) connected by some channels be-
tween them and with the surrounding sea [27,28]. This transitional environment has been
studied from many different points of view from ancient times to the present day, due
to its natural and commercial relevance. The research carried out has focused on purely
geomorphological aspects [29], or chemical, physical, and biological aspects [30–32], the
distribution of organic compounds, metals, electrolytes, and PCBs in water and organ-
isms [28,33], the presence of bivalve molluscs and bioenergetic properties [34,35], the
microbial structures present [36], and some other publications on similar aspects, but there
are no specific studies regarding organic carbon distribution and its environmental im-
plications in the examined area. Considering the environmental importance of natural
organisms present in this lagoon, the commercial importance of the biological resources
farmed in this area [4,9,37], and the possible correlation with other similar transitional areas
worldwide distributed [38–40], deepening these aspects to enrich the existing database for
these environments is essential. Moreover, enhancing the knowledge of ecological equilib-
ria that regulate the sustainability of protected areas, especially the more anthropized areas,
is necessary both for commercial and biological purposes [41,42].

Hence, the aims of this research were (i) to investigate the distribution of total organic
carbon in the natural Lagoon of Capo Peloro (Messina, Eastern Sicily) to deepen the
knowledge on the carbon equilibrium of these transitional basins; (ii) to collect new data
on the chlorophyll and other chemical and physical parameters to better understand the
dynamics that regulate these basins; and (iii) to provide more ideas for future studies aimed
to better manage the area and ensure a more profitable and sustainable use of its resources,
starting from the limitations encountered during this research.

2. Materials and Methods
2.1. Study Area

The study was carried out in two brackish ponds, located close to the Capo Peloro area
(Messina, Italy), in the north-eastern corner of Sicily (38◦15′57”N, 15◦37′50”E), between the
Tyrrhenian and the Ionian Sea [27,43–45]. This system consists of two basins, Ganzirri and
Faro, communicating each other by the Margi Channel [46,47]. This area is particularly
important from an ecological point of view also for the close correlation with extremely
peculiar and characteristic habitats of the Strait of Messina area [6,10,48].

Ganzirri Lagoon, whose formation can be traced back between 3000 and 2500 BC,
is a brackish coastal basin; it covers a 34 ha area (maximum depth: 7 m; water volume:
106 m3). It communicates with the Straits of Messina through Carmine Channel and with
Faro Lagoon through Margi Channel. It has the appearance of a long (1670 m) and narrow
(on average ~200 m) stream tube parallel to the coast.
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Faro is a small meromictic marine coastal lagoon [12]. It covers a 26 ha area and has a
nearly circular shape with a ~500 m diameter. This basin has an average depth of about 3 m,
while in its central part it reaches a depth of 30 m. It communicates with the Tyrrhenian
Sea through an artificial Channel (commonly named English Channel) that is open only
sporadically during summer and continuously with the Straits of Messina through the
Faro Channel [35]. The Faro Lagoon is characterized by the presence of hydrogen sulphide
(H2S) in the hypolimnion and a brownish water layer at the chemocline (at about 10 m
depth) colonized by dense populations of phototrophic sulphur bacteria [30]. In meromictic
basins, vertical gradients of nutrients also determine a vertical zonation of the planktonic
microbial community, with consequences on the biogeochemical cycling of nutrients and
the anaerobic decomposition of organic matter [36].

Due to its variable exchanges with the sea, underground springs, seasonal climatic
conditions, and also surface runoff [49], the Capo Peloro Lagoon is characterized by large
fluctuations in chemical and physical variables, especially salinity, temperature, and dis-
solved oxygen, mainly in the Faro Lagoon [50].

The Lagoons of Ganzirri and Faro are “Heritage of ethno-anthropological interest”
(declaratory measure 1342/88) since they are seats of traditional working and productive
activities related to shellfish farming (mussels and tellinas). Capo Peloro is also a Natural
Reserve, established by the Sicilian Region with D.A. 21/6/01, as well as Site of Community
Importance (SIC) according to Directive 92/43/CEE and Special Protection Zone (ZPS)
according to Directive 79/409/CEE.

The Ganzirri Lagoon was historically used for shellfish culture until 1995, after which,
because of heavy pollution and contamination by pathogenic prokaryotes, activity ceased.
The Faro Lagoon, however, is still largely exploited for bivalve rearing and cultivation
(mainly Mytilus galloprovincialis), with an estimated mean annual cultivated biomass of
~300 t [35].

2.2. Sampling Design

Sampling was carried out between May 2010 and March 2011 in the natural reserve of
Capo Peloro, (Eastern Sicily; 38◦15′57”N; 15◦37′50”E) (Figure 1). This area is constituted by
the Ganzirri Lagoon (G1, G2 sampling points) and the Faro Lagoon (F1, F2, F3 sampling
points), that are connected by the Margi Channel. Samplings were carried out also in the
surrounding Tyrrhenian Sea (M1, M2 sampling point) and Strait of Messina (M3) to evaluate
the enrichment compared to the neighboring properly marine environment (Figure 1). The
sampling points inside the lagoons were chosen based on both previous historical sampling
surveys and as representative of the two areas; the control points (sea) were chosen near
the opening of the channels of the two lagoons. To better compare the data and make the
samples more representative, all the samples were collected at the water surface. In fact,
being relatively shallow basins, variable in time especially in the areas near the connection
channels, sampling on the bottom would have led to a comparison of data from different
depths. In addition, the stratification of water found in these areas is not to be considered
significant (except for the deep anoxic zone of Lagoon Faro), so the surface samples can be
considered sufficiently representative.
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Figure 1. Study area with sampling points and connection channel.

Water samples were collected three times per season (monthly) in triplicate from
the stations reported in Figure 1. As shown in Figure 1, two stations are located in the
Ganzirri Lagoon: G1 (38◦15′35.19”N; 15◦36′46.66”E) and G2 (38◦15′48.50”N; 15◦37′30.93”E),
representative of the two sub-basins of the lagoon, and three stations in the Faro Lagoon:
F1 (38◦16′3.56”N; 15◦38′3.37”E), F2 (38◦16′1.28”N; 15◦38′20.79”E), and F3 (38◦16′11.21”N;
15◦38′12.52”E). In the same manner as the lagoon, the control samples at sea were all
collected at the surface for uniformity and to better compare the data: M1 (38◦15′35.10”N;
15◦37′42.15”E), M2 (38◦15′52.72”N; 15◦38′37.24”E), and M3 (38◦16′21.29”N; 15◦38′10.65”E).

The sampling was carried out with a Niskin bottle previously acid-soaked (ca. 1% AR
grade HCl). Dissolved oxygen, conductivity, salinity, and temperature were recorded with
a YSI 85 multiparameter probe, while pH measurements were made using a pH 110 XS
Instruments pH meter. The oxygen sensor was calibrated using the Winkler method [51].
Water clarity measurements were made with the Secchi Disk (m). Water samples were
collected in plastic containers appropriately treated with acid wash and subsequently
rinsed with distilled water for chlorophyll analyses; samples for carbon determinations
were collected directly into glass vials previously washed in 20% hydrochloric acid; all
samples were collected in duplicate.

2.3. Laboratory Studies

TC and NPOC samples were analyzed using a TOC-VCS Analyzer (Shimadzu Europa
GmbH). Potassium hydrogen phthalate was used as a standard for TC and NPOC analysis
(calibration curve 10–30–50–100 mg/L).

Photosynthetic pigments and dissolved oxygen were analyzed previous filtration of
the samples by APAT-CNR/IRSA [52]. The spectrophotometric determinations were con-
ducted by Shimadzu UV-1800. All samples were processed and analyzed at the laboratory
of aquatic chemistry, at the University of Messina laboratory.

All the data are presented as the mean ± standard deviation (SD) (n = 3). One-way
analysis of variance (ANOVA) followed by Tukey’s test were performed to highlight any
significant difference in selected variables (TC, NPOC, and CHLa) across sampling sites
(Faro, Ganzirri, Sea). The significance level was set at p < 0.05. Prior to the analysis, the
assumptions of normality and homoscedasticity were checked by the Shapiro-Wilk test
and Levene test, respectively. All statistical analyses were performed using Prism V.8.2.1
(Graphpad Software Ltd., La Jolla, CA 92037, USA).

3. Results

Key water chemistry and physical parameters were investigated along the sampling
stations with carbon parameters. Seasonal average trends are shown in Table 1.
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Table 1. Average values ± standard deviation (n = 3) of temperature, pH, salinity, Total Carbon (TC),
Not Purgeable Organic Carbon (NPOC), and Chlorophyll (CHLa) in Ganzirri and Faro Lagoons and
in control points.

T ◦C pH Sal (PSU) O2 (sat%) TC (mg/L) NPOC
(mg/L)

CHLa
(mg/L)

Ganzirri

Spring 24.23 ± 1.72 8.50 ± 0.04 29.87 ± 2.23 140.81 ± 5.37 27.05 ± 4.58 6.37 ± 1.38 7.15 ± 4.44
Summer 27.53 ± 0.06 8.37 ± 0.06 35.10 ± 0.44 137.98 ± 7.05 27.05 ± 4.58 7.68 ± 1.52 8.06 ± 4.17
Autumn 14.03 ± 1.27 8.05 ± 0.03 31.17 ± 0.29 104.37 ± 10.53 28.04 ± 1.31 4.03 ± 0.26 2.91 ± 0.84
Winter 14.83 ± 2.35 8.05 ± 0.06 26.93 ± 5.61 102.33 ± 22.24 29.02 ± 5.95 3.63 ± 0.11 3.83 ± 5.77

Faro

Spring 23.26 ± 3.13 8.04 ± 0.10 34.06 ± 1.34 107.66 ± 24.79 21.66 ± 2.68 3.55 ± 0.97 4.54 ± 2.05
Summer 26.60 ± 0.64 8.12 ± 0.04 36.58 ± 0.36 104.35 ± 13.85 20.24 ± 0.69 2.67 ± 0.38 1.33 ± 0.57
Autumn 13.18 ± 0.90 7.86 ± 0.07 32.36 ± 3.51 82.10 ± 10.09 35.43 ± 3.37 5.10 ± 3.60 1.71 ± 0.78
Winter 14.32 ± 0.93 8.03 ± 0.17 32.88 ± 1.59 93.68 ± 36.80 16.34 ± 1.13 2.76 ± 0.41 0.41 ± 0.33

Sea

Spring 20.57 ± 2.06 8.28 ± 0.09 36.33 ± 0.50 113.25 ± 14.05 22.83 ± 2.43 4.13 ± 2.28 0.32 ± 0.12
Summer 25.03 ± 0.15 8.24 ± 0.02 36.93 ± 0.31 105.98 ± 3.97 25.12 ± 2.01 5.95 ± 1.37 0.43 ± 0.31
Autumn 15.17 ± 0.95 8.12 ± 0.01 35.47 ± 0.98 96.37 ± 2.82 34.07 ± 2.55 3.22 ± 0.84 0.48 ± 0.53
Winter 15.00 ± 0.46 8.19 ± 0.02 36.67 ± 0.15 109.22 ± 8.19 32.56 ± 1.64 1.71 ± 0.48 0.06 ± 0.05

In Ganzirri Lagoon, the temperature varied from a minimum of 14.03 ◦C (autumn) to
a maximum of 27.53 ◦C (summer), pH fluctuated in the range 8.05 (autumn)–8.50 (spring);
salinity ranged from 26.90 PSU (winter) to 35.10 PSU (summer), while oxygen saturation
was always above 100% (102.33% minimum during winter and 140.81% maximum in
spring). In Faro Lagoon, temperature varied from a minimum of 13.18 ◦C (autumn) to a
maximum of 26.60 ◦C (summer), pH fluctuated in the range 7.86 (autumn)–8.12 (summer);
salinity ranged from 32.36 PSU (autumn) to 36.58 PSU (summer), while oxygen saturation
varied from a minimum of 82.10% during autumn and 107.66% of maximum in spring.
Data on the T/S trend are shown in Figure 2.
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Messina (d).

Figure 3 represents the combined trend of percent oxygen saturation and pH during a
four-season sampling period; the disparities between the different environments can be
clearly seen in this case.
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Figure 3. Mean values of oxygen percentage saturation (Oxygen sat%) and pH in the two Lagoons
and in the control (sea) during the sampling period (March 2010–May 2011). (n = 3).

The trend of organic carbon showed, especially during the summer, a substantial
differentiation between the two lagoon environments, with a greater abundance of NPOC
in the Lagoon of Ganzirri (difference of about 4 mg/L), as reported in Figure 4.
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Figure 4. Total Carbon (TC) trends during the sampling period. Stars represent significant differences
between the sampling sites. Differences were considered significant when p < 0.05. (n = 3).

The trend of Total Carbon (TC) in the two brackish lagoons showed a decline during
the winter in Faro Lagoon and a decrease during the autumn in Ganzirri Lagoon, in contrast
to the general trend. One-way analysis of variance (ANOVA) followed by Tukey’s test
highlighted that in the autumn, TC was significantly different between Ganzirri and Faro
Lagoon (p = 0.0073) and Ganzirri and Sea. During the winter, the TC was significantly
different between the lagoons (p < 0.001) and between Faro and the sea (p < 0.001). During
the spring, TC showed a significant difference between Ganzirri and the sea (p = 0.0302);
however, no differences were detected between the lagoons. During the summer, TC was



Water 2022, 14, 108 7 of 14

significantly different across all stations analyzed (p < 0.001) as well as NPOC and CHLa.
The trends related to the sea samples have the same seasonal patterns.

The Organic Carbon (NPOC) trend was similar for all environments considered apart
from the Faro Lagoon that had a decline in values during the summer (Figure 5).
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Figure 5. Non Purgeable Organic Carbon (NPOC) trends during the sampling period. Stars rep-
resent significant differences between the sampling sites. Differences were considered significant
when p < 0.05. (n = 3).

During winter, the NPOC was different between all stations (p < 0.05). In spring, a
different trend was observed for the NPOC between the lagoons (p = 0.0124). While in
summer, the NPOC did not show any significant differences between the stations analyzed
(p > 0.05).

By relating the trend of organic carbon (NPOC) with CHLa (Figure 6), we see that
there is a high degree of correlation (R) in both Lagoons, greater for Ganzirri. During
the winter, CHLa showed significant differences only between the lagoons, and between
Ganzirri and the sea. In spring, CHLa was significantly different between Ganzirri and
the sea and Faro and the sea, but no differences were observed between lagoons (p > 0.05).
Finally, in summer, CHLa was different across all the three stations.
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4. Discussion

Transitional waters are historically considered to be biologically interesting environ-
ments for biodiversity wealth and often the presence of endemism and native species [34,53].
In European countries, the protection and maintenance of the natural balance of aquatic
ecosystems is regulated by the Water Framework Directive (WFD) [54]. Though the inte-
gration of biological element data such as fish fauna, benthic organisms (invertebrate and
vegetal) and phytoplankton, together with hydromorphology and physical and chemical
parameters (including nutrient elements), the ecological status of aquatic ecosystems can
be assessed [55]. Understanding the distribution of nutrient elements as carbon is, there-
fore, even more important in ecosystems with very variable balances such as transitional
lagoons [56]. Mediterranean transitional ecosystems are mainly coastal areas of shallow
water, often partially isolated from the surrounding sea by sandbanks and shingle, less fre-
quently by rocks [57,58]. Moreover, the correlations between Mediterranean brackish areas
are important for the research in the field, as they represent very peculiar areas, rare, and
characterized by fluctuant balances difficult to understand without comparisons [59–61].
Economics interests involved in these kinds of areas represent an additional boost to the
better understanding of the dynamics that regulate them [39,62]. Capo Peloro Lagoon
represents, with its two basins and their connection channels, an important area for the
human communities that live around it, from ecological, historical, and commercial points
of view [27,28,63]. Despite the interconnections between human activities and the natural
environment, due also to the proximity of the inhabited areas to the lagoon, studies in this
area have focused increasingly on the organisms that inhabit this ecosystem and rarely on
the balances that regulate it [28,31,64]. No study has ever been conducted to investigate the
distribution of carbon in the study area.

Our T/S diagrams reported in Figure 2, show differences during the seasonal evolution,
between the sampling stations examined, in terms of temperature range and salinity.
However, variations in temperature and salinity were generally small between control and
lagoon’s samples, confirming the marine origin of the two basins of Faro and Ganzirri, as
already reported by other authors [27,65–67]. Particularly, our data showed that salinity
was higher in the Faro Lagoon than the Ganzirri Lagoon; this was probably due to the
Ganzirri Lagoon’s greater distance from the sea that caused a major isolation of this basin
as reported by Yan et al. for Saroma Lagoon [68] and by Shadrin et al. for Sivash Bay [67].
The smaller extent of the Faro basin and its pseudo-circular shape, combined with the
presence of constant communication throughout the year with the Strait of Messina through
the Faro Channel, make the water exchange of this basin more effective. This was also
accentuated by the opening during the critical summer season of the English Channel,
which communicating directly with the Tyrrhenian Sea increases the water exchange. This
practice is in fact usually carried out by shellfish farms operating in the Faro Lagoon to
avoid water overheating events or the creation of anoxia zones during the warm season.

It was evident that the control stations (sea) showed differences in salinity and temper-
ature related to the diversity of the two seas (Ionian and Tyrrhenian), with the Tyrrhenian
showing higher salinity and slightly lower temperature [12,66]. The temperature trend
in the two basins rather clearly reflected the seasonal trend, with higher values in the
spring–summer period and lower values in the autumn–winter period as reported by
Kjerfve [69] for this kind of basin.

The salinity trend was higher in all seasons for the Faro Lagoon, which shows the
character of a purely brackish lagoon reported by other authors for similar basins [59,70,71].
The lower values recorded in this case for the Ganzirri Lagoon, confirmed the greater
isolation of this basin and, therefore, the greater influence on the salinity of the rainwater
inputs, especially between autumn and spring that led to a minor salinity compared to
Faro Lagoon and control (sea). The influence of rainwater on surface water was already
reported by other authors as a common process in different aquatic ecosystem [72–74].

As reported in Figure 3, the Ganzirri Lagoon showed the highest values of oxygen, in
some periods exceeding the saturation value (particularly in spring and summer seasons),
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with a maximum value around 140%, mainly due to the presence of periodical algal blooms
and the shallow depth of this basin that contribute to amplifying this phenomenon as
reported by Giuffrè [31]. Faro Lagoon showed a minor level of dissolved oxygen, in some
cases under the saturation value, ranging between 80% and 110%. This lower trend was
attributable to the massive presence of the shellfish farm as reported by Rinaldi et al. [34]
and Manganaro et al. [35]. The control point showed intermediate values between the two
lagoon environments, demonstrating the influence of the major proximity between the sea
and Faro Lagoon that influenced these trends [71,75]. Indeed, the values of the Faro Lagoon
were more similar to the control compared to the Ganzirri Lagoon, as expected considering
the higher water exchange of this basin. The influence on this value of shellfish farming is
evident since this value was less than in the control, due to the use of dissolved oxygen in
water by farmed molluscs, as reported by other authors for similar basins [76,77].

The obtained pH data showed that this parameter reached higher values in the Ganzirri
Lagoon (mean value 8.4) compared to the Faro Lagoon (mean value 8). Even in this case,
this value could be linked to the minor water exchange between the Ganzirri basin and
the sea, compared to the Faro Lagoon. The higher evaporation rate due to the larger
surface area of Ganzirri Lagoon, combined with the lower water exchange, can lead to
the accumulation of ions that influence this trend [78]. However, the influence on this
parameter of other intrinsic characteristics of the two areas under investigation, as well as
of the acidification of water, factors which merit further studies to be better understood,
cannot be excluded [79].

The TC seasonal trend observed was mainly related to the dynamic presence of
primary consumers as cultured shellfish, which are present in Faro Lagoon [31,34,35].
Indeed, the decline of TC value observed during the winter in Faro Lagoon was attributable
to the major quantity of housed commercial shellfish, mainly Mytilus galloprovincialis, that
affect the equilibrium of TC in brackish environments with a direct influence on the carbon
budget of coastal marine environments as reported by Rodhoouse and Roden [80], and
more in general on TSM as reported by Sarà and Mazzola [81]. Regarding the value of TC
in the Ganzirri Lagoon, we detected a decrease in autumn in contrast to the general trend of
the studied area. This was mainly attributable to the life cycle of traditional clam farming
in this basin, such as Cerastoderma glaucum, Polititapes aureus, and Ruditapes decussatus [35].
Indeed, autumn is the most important season for the mass growing of these organisms,
that consequently contribute to the TC value decrease [34,35]. A partial contribution to
the TC trend in these basins was attributable to macroalgae, that particularly in Ganzirri
Lagoon are seasonally well represented, mainly by Gracilaria gracilis [64,66]. The annual
cycle of these vegetal organisms involves two mass growing seasons, corresponding in
these environments to spring and autumn, and even in this case with our registered TC
decrease [82,83]. As reported by Buapet et al. [84], in coastal and shallow areas macroalgae
can affect the TC balance with their photosynthetic activity.

The NPOC trend showed more variability among sampling stations during winter
and during the summer period. These variations probably resulted, even in this case, from
the presence of farming shellfish for commercial purposes and natural macroalgae, that
alters the balance of the organic substances involved in their metabolic processes [35,81,84].

The CHLa value range showed an interesting trend across winter and spring between
the two basins, that indicates that the organic carbon comes mainly from the phytoplank-
tonic organisms present in this area [12,31]. The highest stable presence of phytoplanktonic
organisms in Ganzirri Lagoon explains the increased CHLa value during the winter com-
pared to the Faro Lagoon. During the spring, the common bloom of phytoplanktonic
organisms lead to a reduction in the difference in CHLa values between the two basins.
The influence on this value by phytoplanktonic organisms was already reported by several
authors in estuarine and coastal areas [85–87]. Moreover, in the Faro Lagoon, the correla-
tion between NPOC and CHLa (R = 0.74) can be linked to the presence of mussels and to
their influence on the autotrophic equilibrium with a bottom-up-like control on primary
consumers communities as reported by Frojan et al. [88].
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Deepening the trophic potential of the area under investigation, could lead to defining
as many as possible sustainable activities, promoting the maintenance of equilibria among
the farmed organisms and the natural environment and to increase their use as experimental
model organisms [89–94].

5. Conclusions

The data obtained in this study and the subsequent elaboration allowed us: (i) to
increase the data bank related to the cycle of organic carbon and its distribution in the
two brackish environments of Capo Peloro lagoon, which was poor in this regard; (ii) to
a better understanding, through the analysis of the data collected on the chemical and
physical characteristics, of the chemical and biological dynamics that regulate these basins,
linked both to their morphology and origins, as well as the connections between them
and with the surrounding seas; (iii) to open up new opportunities for environmentally
sustainable exploitation of natural resources already present in Capo Peloro lagoons, such
as the maintenance of mussel farming, the recovery of an old tradition of clam aquaculture,
and also for cultivation of macroalgal species of biotechnological interest, such as Gracilaria
gracilis [27,34,64].

This study is to be considered as a first contribution to the carbon dynamics of this
aquatic ecosystem, as it is limited to a time-space survey based on surface samples. Future
studies are required to deepen a nonnegligible aspect on the carbon balance of this area,
which emerged during this survey, represented by occasional anthropogenic inputs of water.
Moreover, it would be important to update and quantify the phytoplanktonic communities
currently present in these environments, since the data available in this regard are rather
ancient [31]. In addition, a better mapping of the study area with tools (e.g., GIS mapping
software) could help to better integrate the aquatic ecosystem data to the surrounding
urban-terrestrial area.
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