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Abstract

The blue crab Callinectes sapidus has shown an immense capacity to adapt to new habitats in the Mediterranean Sea. Follow-
ing the numerous reports of its proliferation along western Sicily, an investigation was conducted to identify any existing popula-
tions. In August 2021, a population of blue crabs was found in the natural reserve of Trapani which includes a large area of restored 
saltmarshes. In this study, by developing a tracking system using Unmanned Aerial Vehicles (UAV), we studied (i) the behavior of 
blue crabs on an hourly scale, and (ii) the weekly position of blue crabs in the saltmarshes to determine substrate preference. This 
study provides a new approach to better understand C. sapidus’ habitat use and their potential impact on local biodiversity. Blue 
crab activity was found to increase with temperature and tidal height, with a peak in activity observed at high tide and at maximum 
temperatures: the mean speed (m h-1) was higher (12.1 ± 8.7 m h-1) at T > 28 °C than at T = 23.7 °C (2.0 ± 3.2 m h-1). Considering 
habitat use, in 49 ± 13 % of the cases, blue crabs were observed on the sand, while 21 ± 14 % in the Cymodocea meadows, and 30 
± 15 % in the Ruppia meadows. These microhabitats provide a refuge for C. sapidus and should be prioritized and studied before 
management plans are designed and implemented to manage this important invasive species. 
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Introduction 

Collecting spatially continuous and multi-temporal 
datasets on invasive species occurrence patterns are an 
integral part of building a database to better understand 
invasion patterns and dynamics (Müllerová et al., 2017). 
The use of aerial surveys is a common tool to monitor wild 
populations, however until recently the costs were high, 
and the use restricted to large data collection surveys. 
The increased availability of inexpensive Unmanned Ae-
rial Vehicles (UAVs) have offered an alternative method 
to investigate which factors are the most important when 
addressing colonization. UAVs can assist scientists in 
gathering useful data that better informs the design of 
effective conservation measures - from invasive species 
eradication to societal control (Colefax et al., 2018; Dale 
et al., 2020; Gonzalez et al., 2016; Hodgson et al., 2017; 
Kako et al., 2020; Koyama et al., 2020). Easy to manip-
ulate, UAVs offer a new low-cost operational technology 
with a very high spatial resolution, especially in micro-
habitats (Kattenborn et al., 2019), producing textural (2D) 

and structural (3D) metrics to characterize habitats (Cole-
fax et al., 2018; Kattenborn et al., 2019). Several studies 
have already shown the potential of UAVs for mapping 
invasive species in terrestrial environments (Alvarez & 
Solís, 2018; Kattenborn et al., 2019). In marine environ-
ments, UAVs are limited to the detection of megafauna 
(e.g., whales and dolphins, Fettermann et al., 2019; Fiori 
et al., 2020) or to mapping habitat structure (Doughty & 
Cavanaugh, 2019; Ventura et al., 2017). For smaller or-
ganisms this technology is not currently used, due mainly 
to issues with detecting these small organisms. Mapping 
the habitat use and behavior of marine invasive species is 
important to increase our understanding and to provide 
critical information that can guide more appropriate man-
agement measures. In the absence of new technology, 
data that is useful for building management frameworks, 
that considers crucial variables such as habitat use of new 
colonizers is severely limited. This is because direct field 
observations are often restricted to a small portion of a 
much larger habitat. Yet, to develop conservation plans 
that help preserve biodiversity in habitats with high natu-
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ralistic value, it is necessary to enlarge the observational 
scale and to include essential ecological variables such as 
those related to habitat structure in the presence of habitat 
modulators (e.g., aggressive NIS). Integrating tradition-
al data collection methods with new cheap technologi-
cal devices may facilitate the efforts of conservationists, 
practitioners, and decision makers. 

Callinectes sapidus Rathbun, 1896 is a blue crab na-
tive to the western Atlantic that is now prolific throughout 
the Mediterranean (Marchessaux et al., 2022). Its charac-
teristics lend itself to the use of UAVs to monitor its daily 
habitat use and behavior which improves our understand-
ing of how to limit its incredible capacity to colonize and 
adapt to new habitats (Mancinelli et al., 2021). Callinect-
es sapidus is known to live in the oligo-saline waters of 
estuaries, lagoons and also microhabitats, for the life 
stages from juveniles to adults (Mancinelli et al., 2017), 
yet its pattern of habitat use in the Mediterranean Sea is 
poorly understood. To investigate the potential of UAV 
technology to improve data collection, we carried out a 
study on the aggressive alien species C. sapidus found 
in the heart of the Natural Reserve of Trapani (“Saline di 
Trapani e Paceco”) and Stagnone di Marsala, which in-
cludes a large salt works and series of marsh ponds (Bell-
ino et al., 2019; Messina et al., 2012; Sarà et al., 1999, 
2000). The ponds are microhabitats that range between 
highly anthropized areas and highly naturalistic sites. 
They are a key ecological corridor representing an essen-

tial stop-over in the Mediterranean for avifauna transit-
ing from Northern Europe to Southern Africa providing 
a preserved trophic pabulum and possibility to recover 
during the long migration route. The presence of C. sapi-
dus is a serious threat for local and migrating biodiversi-
ty due to its ability to disturb the ponds’ sediments and 
alter the trophic structure of these habitats (Johnston & 
Caretti, 2017; Marchessaux et al., 2023; Perkins-Visser 
et al., 1996; Posey et al., 2005; Ruas et al., 2014). Track-
ing the blue crabs’ behavior in the field using integrated 
tracking methods and UAVs is needed to provide insight 
into population dynamics (e.g., female migrations) and 
habitat use. Different methods have been applied to track 
crustacean movements, such as, ultrasonic tracking sys-
tems used in Chesapeake Bay, USA ( Dittel et al., 1995; 
Guerra-Castro et al., 2011; Hines et al., 1987; Ruiz et 
al., 1993; Wolcott & Hines, 1989; Wrona, 2004) and 
capture/recapture techniques for blue crabs marked with 
a tag (Fouilland & Fossati, 1996; Jugovic et al., 2015; 
Lambert et al., 2006). However, these studies are limited 
to providing long-term data acquisition that misses the 
small-scale nuanced behavior of organisms. 

This current study presents a new non-invasive ap-
proach for the in-situ study of (i) the behavior of blue 
crabs during day-time hours and (ii) substrate preference, 
by developing a tracking system using UAV. This present 
study will also provide original data on the blue crab be-
havior in Mediterranean microhabitats.

Fig. 1: Map of the study site in the Natural Reserve of Trapani. Yellow arrows represent the connections between the saltmarshes. 
Med. Sea: Mediterranean Sea. 
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Materials and Methods

Study site 

The study site (named “Salina Grande”; latitude: 
37.9538056, longitude: 12.4975833) is in the “Saline di 
Trapani e Paceco” Nature Reserve (SIC, ITA01007), Sic-
ily (Italy). The reserve (covering 960 ha) consists of a 
plain characterized by a sandy coast and a large wetland 
(80 % of the area). The remainder is divided between ar-
eas of intense human activity (10 %), wooded and shrub-
by areas (5 %), and agricultural areas (5 %). Wetlands 
are represented by the following categories: reed thick-
ets, ponds (30 ha), and salt marshes (750 ha). It is an im-
portant wetland used as a resting place by thousands of 
migratory birds and characterized by a purely halophilic 
environment of great naturalistic value. The vast wetland 
has different habitats such as natural mudflats, salt marsh-
es, and canals that are home to over 200 species of birds. 

The study site encompasses four connected saltmarsh-
es (max depth; 40 cm) (Fig. 1). As no data was available 
in the literature for this site, a UAV was used to provide 
imaging of the entire site. We identified 3 substrate/land-
scape types from aerial photographs that provide diverse 
habitats for blue crabs: sandy-muddy substrate only, san-
dy-muddy and Cymodocea nodosa patches, and Ruppia 
maritima patches (Mannino & Sarà, 2006). Using QGIS 
software (version 3.16.3), and ground truthing from in 
situ field habitat identification, the site was mapped to 
calculate the total study area, and the area of different 
habitats (sand, Ruppia maritima, Cymodocea nodosa) 
(Table 1). The four saltmarshes presented diverse habitats 
(Table 1). Saltmarshes 1 (S1) and 4 (S4) were found to 
have important Ruppia maritima meadows representing 
more than 50 % of their total area. Saltmarsh 2 (S2) was 
found to be a sandy-muddy habitat and S3 was found to 
have both sandy-muddy and Cymodocea nodosa habitats. 

Sampling and processing

The first blue crab was observed on the 6th of August 
2021 in the “Salina Grande”. Following this, monitoring 
was carried out between the 6th of August to the 30th of 
November 2021. Using traps and hand nets, blue crabs 

were sampled and frozen. In the laboratory the speci-
mens’ sex was determined, and the carapace width (dis-
tance between the two dorsal spines) and wet weight 
were measured for each sampling date. 

To determine habitat use and blue crab movements in 
the saltmarshes, a new approach was designed using a 
UAV. Ten crabs were caught in the saltmarsh S3 with a 
hand net and placed in a basin containing saltmarsh wa-
ter. After making sure they were in good health (complete 
organisms with the full number of legs and claws), a wire 
(1 mm diameter) was attached to the carapace and fixed 
between the two dorsal spines (Lambert et al., 2006) (Fig. 
2). Another ~50 cm length wire, with a buoy (mean mass: 
30 ± 0.8 g) with a unique symbol was attached then to 
the one on the carapace (Fig. 2A, B). The wire was light 
and yet stiff enough to prevent crabs from getting stuck in 
the seagrasses. Crabs were gently released ~1 m from the 
wall of the saltmarsh at different locations for each. The 
size of the blue crabs studied was between 12.4 and 18.4 
cm and the weight between 126 and 405 g (Table 2). The 
mass of the wire system alone averaged 3 ± 1 % of the 
blue crabs’ total body mass (with the buoy being at the 
surface, its mass was negligible). This system was test-
ed in a laboratory setting over a 10-day period, in which 
crabs were placed in a 500 L tank (60 cm depths, 180 cm 
length) to identify any effects on blue crab well-being and 
movements. After validation in the laboratory (no effect 
of buoy and wire system on blue crabs’ movements), the 
system was approved for use in the field.

Experimental observations were carried out on 3 days 
(September 28th and 29th, 2021 and on October 6th, 2021). 
Before starting observations, a period of 2 hours was pro-
vided to allow the crabs to get used to the system. After 
this period, photos of the crabs’ position were taken using 
a UAV (DJI Mavic Pro) every hour until sunset at ~19:00 
(Fig. 2C): one high attitude (~ 50 m) picture was tak-
en each hour to cover the whole basin and pictures were 
taken following each individual organism (at 5-6 m alti-
tude). Simultaneously, an observer, hidden from the crabs 
(behind a mobile structure) to avoid possible researcher 
interference, recorded the positions of the crabs on an ae-
rial photo of the saltmarsh taken on a previous occasion 
with the UAV (Fig. 2C). Between each flight, the observ-
er reported the positions of the buoys on the maps to more 
precisely detect the trajectories. At the end of the first day, 

Table 1. Habitat characteristics of Trapani’s saltmarshes. 

Saltmarsh 1 (S1) Saltmarsh 2 (S2) Saltmarsh 3 (S3) Saltmarsh 4 (S4)

Total area (m2) 3 229 1 386 3 412 2 449

Area sand (m2) 1 575 1 386 2 370 1 005

Area Ruppia maritima (m2) 1 654 - - 1 444

Area Cymodocea nodosa (m2) - - 1 042 -
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Fig. 2: (A-B) Pictures of the buoy system to track hourly movements of blue crab; (C) diagram presenting the method for tracking 
the movements of blue crabs in the saltmarshes of Trapani (Italy).

Table 2. Biometric measurements of the blue crabs used for the tracking experiment. 

ID crab Sex Size (cm) Weight (g)

1 Male 18.4 405

2 Male 14.9 273

3 Male 17.1 395

4 Male 16.3 357

5 Male 14.4 213

6 Male 14.1 220

7 Male 14.7 243

8 Male 13.5 147

9 Male 12.4 126

10 Male 15.7 303
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the crabs with the buoys were left in the saltmarsh to track 
their weekly position over a month (28th September - 27th 
October 2021) preceding the crabs’ hibernation period in 
the late fall (Milori et al., 2017; Shields et al., 2015).

Temperature was continuously recorded every hour 
throughout the recording period using HOBO Pendant® 
loggers (mod. MX2201, ± 0.5 °C accuracy). Data on ti-
dal height (m) dynamics were extracted from the ISPRA 
database (Istituto Superiore per la Protezione e la Ricerca 
Ambientale, https://www.mareografico.it). Temperature 
and tidal height are known to be the main environmental 
factors influencing blue crab movements (Wrona, 2004).

Data analysis

All the spatial analyses were performed using QGIS 
software (version 3.16.3). Pictures taken with the UAV 
were compiled and georeferenced: each point was record-
ed along with the crab ID, date, and time. Hourly trajec-
tories of blue crabs were traced between each position for 
each day and each hour using QGIS software (version 
3.16.3). The distances covered by the blue crabs were 
also calculated using QGIS software. The substrate type 
for each point was extracted for the hourly and month-
ly records. For the hourly study, the percentage of time 
spent by the blue crabs as a function of substrate type 
was calculated. For the monthly study, the percentage of 
frequency was calculated as a function of habitat type. To 

determine the relationship between carapace width and 
crab mass, linear regressions were performed using Sig-
maplot 12.5 software. 

To test the importance of environmental variables 
(i.e., temperature, sea level) on blue crab activity, a linear 
multiple regression was performed. Differences in blue 
crab movement speed and sighting frequency as a func-
tion of substrate, were tested using nonparametric Kru-
skal–Wallis ANOVA, followed by post-hoc Dunn tests 
(Sigmaplot 12.5).  

Results

The analyses of the activity and habitat use varied 
from one crab to another in the saltmarshes of Trapa-
ni (Supplementary Fig. S1). The crabs’ hourly activity 
showed the same trends (Fig. 3A, B, C): a short distance 
covered before 15:00, 5.2 ± 7.7 m h-1 (T = 28.2 ± 0.6 °C, 
September 28th), 8.8 ± 12.4 m h-1 (T = 27.2 ± 1.1°C, Sep-
tember 29th), and 0.9 ± 1.1 m h-1 (T = 23.0 ± 0.8 °C, Oc-
tober 6th) respectively; increasing to reach a maximum at 
16:00-17:00 (14.5 ± 13.6 m h-1; on September 28th: 32.2 
± 26.4 m h-1; on September 29th) and between 16:00 and 
18:00 on October 6th (3.4 ± 2.0 m h-1); related to the daily 
maximum temperature and tidal height measured at the 
same time. The multiple linear regression showed that the 
blue crab activity was significantly (p < 0.001) correlated 
with temperature and not tidal height (Table 3A; Fig. 3D).

Fig. 3: Blue crab activity (speed, m h-1), temperature (°C) and tidal height (m) for (A) 28th September 2021, (B) 29th September 
2021, and (C) 6th October 2021, (D) 3-dimensional representation of the blue crab activity as a function of temperature and tidal 
height variations. The black lines on the graphs A, B, C represent the regressions based on the crab activity. Midday is at 12:00 h.
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The percentage of time spent in the substrate was sig-
nificantly higher (ANOVA, Kruskal-Wallis, H = 6.84, p < 
0.05) in the seagrasses (80 ± 42 %) than in the sand (20 ± 
42 %) at 23.7 °C (6 Oct.) (Fig. 4A, B). For a higher tem-
perature (28.3°C; 28 & 29 Sept.), there was no difference 
in the percentage of time spent in the different substrates 
(seagrasses: 50 ± 40 %, sand: 51 ± 39 %). The long-term 
distribution of blue crabs (September 28th and October 
27th, 2021) (Supplementary Fig. S2) showed that in 49 ± 
13 % of the cases, blue crabs were observed on the sand 
while 21 ± 14 % in the Cymodocea meadows, and 30 ± 
15 % in the Ruppia meadows (Fig. 4C and D) and the 
differences were significantly higher (Table 3B). 

Discussion 

The temporal and spatial analysis presented in this 
study indicates that saltmarshes provide a favorable hab-
itat for invasive blue crabs. The use of micro-habitats by 
Callinectes sapidus is known to be key to maintaining 
sustainable blue crab populations (Ramach et al., 2009). 
The average speed data for blue crabs’ movement ob-
tained in this study was consistent with data available 
in the literature: 12 m h-1 in the shallow coastal waters 
(~1 m) of the Chesapeake Bay, USA (Clark et al., 1999; 
Dittel et al., 1995; Wolcott & Hines, 1989) and 28 m h-1 
in the saltmarshes in Georgia, USA (Wrona, 2004). This 
would indicate that our approach to track their move-
ment causes little or no disturbance to individuals, and 
this semi-rigid system prevented the wire from getting 
stuck in the seagrasses. The blue crabs were also very 
active during the day in our study site and more with the 
tide changes as observed in its native area (Clark et al., 
1999). The low-cost system tested allowed the position of 
individuals to be followed in shallow (~ 1 m) and semi-
closed systems over a minimum period of one month. 
Tracking the movement of blue crabs is important for 

understanding population dynamics (e.g., female migra-
tions, juveniles’ recruitment) and habitat use. Other meth-
ods have been used to track crustacean movements, such 
as, ultrasonic tracking systems used in the Chesapeake 
Bay, USA (Dittel et al., 1995; Guerra-Castro et al., 2011; 
Hines et al., 1987; Ruiz et al., 1993; Wolcott & Hines, 
1989; Wrona, 2004) and capture/recapture methods for 
blue crabs marked with a tag (Fouilland & Fossati, 1996; 
Jugovic et al., 2015; Lambert et al., 2006). These meth-
ods are certainly more suitable for monitoring well-es-
tablished blue crab populations over the long term, but 
the buoy system presented in our study is well suited to 
hourly studies, providing a more nuanced understanding 
of behavior patterns. Also, this study needs to be exclu-
sively applied in microhabitats with shallow water (< 1 
m) where Callinectes sapidus does not need to swim due 
to the low depth. 

When studying the life history or population dynam-
ics of any organism understanding habitat use is funda-
mental as habitats provide the food and shelter needed for 
survival (Johnson & Eggleston, 2010; Ros et al., 2021). 
Kenward (1987) identified important questions when 
studying the relationship between habitat and organisms 
such as: 1) what habitats are available to the organism? 
and 2) what is the preference and degree of habitat use? 
In this study, it was shown that the Trapani saltmarshes 
were used by both juvenile and adult blue crabs as are the 
saltmarshes in their native areas, which has been demon-
strated in numerous studies (Fitz & Wiegert, 1991; Heck 
et al., 1995; Hovel & Lipcius, 2002; Jivoff & Able, 2003; 
Orth & van Montfrans, 2002; Posey et al., 2005; Ruder-
shausen et al., 2021). 

Vegetated saltmarsh habitats are generally used as 
nursery areas by small (< 30 mm) juvenile blue crabs (Fitz 
& Wiegert, 1991; King et al., 2005; Lipcius et al., 2005; 
Posey et al., 2005; Thomas et al., 1990). Larger cohorts 
have also been observed in these areas (Fitz & Wiegert, 
1991; Johnson & Eggleston, 2010; Lipcius et al., 2005) 

Table 3. (A) Linear multiple regression model on blue crab activity (n = 209 observations), and (B) results of the ANOVA per-
formed on the frequency of blue crab observations as a function of substrate type over one month.

A

Environmental parameters Coefficients Standard error t p value

Temperature 1.939 0.441 4.400 < 0.001**

Tidal height -38.845 20.286 -1.915 0.057 NS

**p < 0.01: significant difference; NS: non-significant difference

B

Comparison Diff of Means t p value

Sand vs. Cymodocea 28.466 4.901 < 0.001**

Sand vs. Ruppia 18.965 3.265 0.008*

Ruppia vs. Cymodocea 9.501 1.636 0.334 NS

** p < 0,01: significant difference; NS: non-significant difference
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and was confirmed by our study. Shallow (~1 m), marshy, 
vegetated habitats are suitable for maintaining blue crab 
populations (Fitz & Wiegert, 1991; Hines et al., 1987; 
Johnson & Eggleston, 2010), as these microhabitats are 
very important for ovigerous crabs (Ramach et al., 2009). 
The females remain in these habitats until larval release 
(Hench et al., 2004; Mense & Wenner, 1989). 

Blue crabs were found to use the entire saltmarsh, al-
ternating between sandy-muddy substrates and seagrass-
es, showing a preference for sandy-muddy substrate, as 
has been reported in the literature (Table 4). This study 
was the first to report the presence of a sustained popula-
tion of Callinectes sapidus in Mediterranean saltmarshes. 
The complexity of the saltmarsh habitat investigated, of-
fering both sandy-muddy and seagrasses substrates with 

high fragmentation, allows specimens to move over bare 
sediments (without vegetation) and be protected in the 
meadows in case of danger (Johnston & Caretti, 2017; 
Perkins-Visser et al., 1996; Posey et al., 2005; Ruas et al., 
2014) or to avoid cannibalism or fighting (Perkins-Visser 
et al., 1996; Reichmuth et al., 2011). The habitat varia-
tion and fragmentation pattern observed within the salt-
marsh probably explained the small distances traveled in 
our study, which supports the data from the literature. We 
also found that blue crabs’ activity was directly influenced 
by temperature, with a peak in activity observed for dai-
ly maximum temperatures (> 28 °C) and for the highest 
tidal heights. This pattern was also observed in saltmarsh-
es in the USA during high tides (Fitz & Wiegert, 1991). 
Previous studies reported higher blue crab growth and 

Fig. 4: Percentage of time spent as a function of substrate type at (A) 23.7 °C mean temperature (6th Oct.) and (B) 28.3 °C mean 
temperature (28th-29th Sept.), (C) monthly frequencies of observations and (D) mean monthly frequencies of observations as a 
function of substrate type. *: significant difference, Kruskal-Wallis, p < 0.05. NS: non-significant difference.
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Table 4. Habitat descriptions reported in the literature for Callinectes sapidus in the Mediterranean Sea: ecosystem and substrate 
types, and depth. 

Country Location name Ecosystem 
type Substrate type Depth 

(m)
Temperature 
ranges (°C) Reference

Algeria Mellh lagoon Lagoon Muddy 2.5 10-30.2 (Kara & Chaoui, 2021)

Croatia Neretva Estuary Muddy 4 No data (Dulcic & Dragicevic, 2010)

Croatia Neretva Estuary Sandy-muddy and 
muddy - 9.2-26.7 (Jakov & Glamuzina, 2011)

Croatia Neretva Estuary Muddy 5-7 10.2-22.7 (Onofri et al., 2008)

Croatia Ston Lagoon Sandy-muddy 0.5 10.2-22.7 (Onofri et al., 2008)

Egypt Bardawil Lagoon Seagrasses - 13.7-27.0 (Abdel Razek et al., 2016)

Greece Marmaro Estuary Muddy 0.4 No data (Katsanevakis et al., 2014)

Italy Silvi Marina Estuary Rocks - sand 10 No data (Castriota et al., 2012)

Italy Metauro Estuary Rocks - sand 10 No data (Castriota et al., 2012)

Italy Ugento Lagoon Sandy - Max = 27 (Gennaio et al., 2006)

Italy Sacca di Goro Lagoon Sandy 0.6-2 No data (Manfrin et al., 2015)

Italy Trapani Salt marsh Sandy-muddy, Cy-
modocea, Ruppia 0.5 7.0-30.5 This study

Morocco Estuary Sandy-muddy - No data ((Taybi & Mabro 

Russia Varna bay Open coast Sandy 5-6 3-35 (Pashkov et al., 2012)

Russia Cape Bolshoi Utrish Open coast Sandy 20 No data (Monin, 1984)

Russia Crimean coast Open coast Sandy 30 3-35 (Pashkov et al., 2012)

Spain Tancada Lagoon Muddy 1-5 10-30 (Castejón & Guerao, 2013)

Turkey Trabzon Open coast Sandy-muddy 8-12 No data (Orhan et al., 2015)

Turkey Yumurtalik Lagoon Muddy 5 No data (Bilen et al., 2011)
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density in vegetated habitats compared to non-vegetated 
habitats (Lipcius et al., 2005; Perkins-Visser et al., 1996; 
Thomas et al., 1990) with an increase in survival rates in 
closely fragmented environments (Mizerek et al., 2011). 
In New England’s tidal rivers an average temperature of 
23 °C and a maximum of 29 °C closely match the condi-
tions under which blue crab growth is maximized (23-27 
°C; Cadman & Weinstein 1988), meaning that shallow 
waters provided an optimal thermal regime during the 
summer growing season (Taylor & Fehon, 2021). These 
structured habitats provided more food (Harrod, 1964; 
Heck Jr & Wetstone, 1977; Taylor & Fehon, 2021) and 
protection than bare sediment habitats (Canion & Heck, 
2009; Heck & Thoman, 1984). 

The high density of seagrasses in the Trapani salt-
marsh probably explains the high abundance and bio-
mass of mature adults found confirming the findings of 
previous studies (Dittel et al., 2006, 2000; Orth & van 
Montfrans, 1990; van Montfrans et al., 2003). The sub-
strate type where crabs were found to aggregate in this 
study suggests that crab movements were most likely de-
pendent on foraging activity. In previous  studies, high 
abundances of blue crabs were observed in the Rhode 
River estuary where large quantities of clams were pres-
ent (Seitz et al., 2005; Wolcott & Hines, 1989). It has 
been observed that once on a patch, they remained there 
consuming multiple prey items (Seitz et al., 2005; Wol-
cott & Hines, 1989). Saltmarsh habitat has been shown 
to be a refuge for blue crabs, but also a source of abun-
dant food with large quantities of protein and amino acids 
in the sediments (Dittel et al., 2006; Fantle et al., 1999) 
and in the prey (e.g., infauna and epifauna; Calabretta & 
Oviatt 2008; Cordero & Seitz 2014). In fact, in the York 
River, a Chesapeake Bay tributary, blue crab growth rates 
were greatest where densities of clams were highest in 
both seagrasses and non-vegetated soft-substrate envi-
ronments (Seitz et al., 2005).

We conclude that the use of a low-cost system for 
hourly monitoring of a blue crab population was effective 
and the results were consistent with data available in the 
literature. Yet this type of method is limited and cannot be 
applied to all habitats. Even if this system is inexpensive, 
it demands time and human presence during the whole 
study (for many hours) but performed at high frequency 
the cost/benefit could be negligible. Additionally, the use 
of UAV is limited to daylight hours, shallow depths and 
in periods without strong winds. However, within shal-
low microhabitats (max 1 m depth) this method seems to 
be conclusive and would allow us to know more about 
the ecology of Callinectes sapidus. In future studies us-
ing this method, more individuals and information on in-
solation or light intensity needs to be used to understand 
whether (high or low insolation, clouds) may affect the 
blue crab’s activity in different seasons.

The presence of the blue crab C. sapidus in microhab-
itats such as saltmarshes constitutes a new challenge in 
understanding the ecology of this species. Known as an 
aggressive and voracious predator, the presence of blue 
crabs in the Trapani natural reserve poses a significant 
threat to the preservation of the biodiversity of the site, es-

pecially on the native green crab which is decreasing with 
the presence of blue crabs due to the predation/competi-
tion pressure (unpublished pers. data). On a more global 
scale, it is important to consider these microhabitats in 
future studies on the invasion of C. sapidus. Indeed, these 
microhabitats constitute a refuge for C. sapidus popula-
tions and should be prioritized and well-studied before 
the design and implementation of management plans that 
deal with this problematic invasive species. 
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