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Introducton
The blue crab Callinectes sapidus Rathbun 1896, has been reported 
as a highly aggressive species and is included among the 100 
‘worst’ invasive species in the Mediterranean, with an impact on 
biodiversity and socio-economics aspects [1]. The invasive marine 
species are considered one of the principal causes of biodiversity 
changes in the Mediterranean by potentially modifying the marine 
ecosystems. This is a serious problem referring the increase of 
introduction, as well as the impact they have on the environment, 
economy, and human health [2]. Introduction of the invasive 
species is a general phenomenon and extends to all Mediterranean 
areas [2]. Therefore, invasive species are considered “important 
species” and should be monitored in all the areas [3].

The first reporting of this species in Albanian coast, is in Patoku 
lagoon in 2009 [4]. This paper is focused on the presence, 
abondance and characteristics of blue crab populations in the 
Orikumi lagoon. Based on personal communications with the 
local fishermen of Orikumi lagoon, the blue crab appeared in the 
Orikum area for the first time in 2003. The presence of the blue 
crab Callinectes sapidus has been largely recorded in the Lagoon 
of Orikum, especially during the period June and July. 

Material and Methods
The Orikum lagoon is situated in the south-western area of the 
district of Vlora, with central geographical coordinates 40° 19’ 
N latitude; 19° 25’ E longitude. The lagoon originated from a 
coastal depression, it is located mainly on the alluvial deposits 
of the Dukati River and is separated by the sea by a littoral ridge. 
It has an area of 1,500 ha. Its maximum depth goes up to 3.5 m 
while the average depth is 2.5 m [5]. The lagoon is connected to 
the sea through two canals, one of them is artificially opened. This 
canal is in the eastern part of the lagoon, almost adjacent to the 
Pashaliman Military Base checkpoint. The canal is short (Dajlan 
canal) and has a very low water flow. The chemical composition 
of lagoon waters varies according to the amount of water in the 
lagoon and according to the different seasons and different periods 
of tidal waves in the sea. Also, due to the flowing of fresh water 
to the lagoon from the waters of the Dukat area, the salinity of 
the water in different parts presents great variations, ranging from 
15% to 27 % psu [6].
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ABSTRACT
Callinectes sapidus Rathbun, 1896, or as it is otherwise called blue crab, is an invasive species, which was reported for the first time to the Mediterranean Sea 
in 1949. It has been spread and adapted well to almost the entire Mediterranean and during the recent years even along the coast of the Adriatic Sea. Today 
it is considered as one of the worst invasive marine species in this region, with an impact on both biodiversity and socio-economic aspects.

After a preliminary study on the distribution of blue crab in the Albanian coast, the aim of this study is to provide data on the presence and abundance of 
this species and to evaluate the population structure by measuring biometric parameters in the lagoon of Orikum. Blue crab observations and collections 
are conducted almost every month during the period 2012, 2014 and 2015 in the Orikum lagoon. Based on standard method of biometric parameters, 
measurements of weight, height and width of individuals collected during the study period in the Orikum lagoon were performed. During the study period 
questionnaires were distributed to local fishermen to collect information on the presence of the blue crab, asses its condition and its possible impact on 
other populations in the Orikum lagoon.
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                               Figure 1: Map of Orikum Lagoon                Figure 2: Map of Albania, showing the position of Orikum Lagoon
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Experimental method
 Blue crabs were collected as by-catch from gillnets and fyke nets 
of local fishermen. In central part of the lagoon, the collection 
was done from gillnets of 24 mm mesh size and a linear length 
of 300 m, while in the other parts of the lagoon, in front of the 
communication channel with the sea, the collection was done 
from fyke nets of 8 mm mesh size and a linear length of 10-15 
m. Also, a small number of individuals were collected directly 
on the ``dajlan`` (a compact reed fence, that is used to close the 
communication of the lagoon with the sea).

The classification of the blue crab based on the carapace 
width (CW)
It has been evaluated the report between males and females (sex 
ratio) (M: F) and biometric measurements have been carried out. 
Carapace width (CW) and height have been measured, to evaluate 
crabs’ age after Hines et. al and their maturity after Cadman and 
Weinstein [7,8].

Based on the classification system of Harding, the blue crabs 
individuals were classified by their maturity, as juveniles, carapace 
width (CW < 120 mm) and adults with carapace width (CW > 
120 mm) [9]. 

The individuals were classified by size based on carapace width 
(CW), in small individuals (CW <80mm), medium individuals 
(CW 80-120 mm), and large individuals (CW> 120m) according 
to Cadman & Weinstein [8].

Blue crab individuals were classified by age, based on carapace 
width in up to 1 year, capace width (CW <100 mm), individuals 
between 1 and 2 years old, carapace width(CW 100-170 mm), 
and individuals over 2 years, carapace width (CW> 170 mm), 
according to Hines et al., 1990.

 All collected crabs were weighed and Spearman correlation 
was also evaluated to see the correlation between weight, width, 
and height. In addition to direct observation and sampling, 
questionnaires were also distributed to fishermen in the area to 
gather information on the presence of the blue crab, its potential 
impact on other populations and the overall socio-economic impact 

on the fisheries community in the Orikum area.  

Figure 3: View from western part of Orikum Lagoon   

Figure 4: Weighting crabs for parametric correlation analyses
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Statistical analyses
Data preprocessing and analysis were performed in IBM SPSS Statistics version 26.0 (IBM Corp. Released, 2019). The data is given 
as mean ± standard deviation unless otherwise stated. The exploration of the data is done through frequency tables and descriptive 
statistics. The outliers in the data are assessed by inspection of boxplots. The data for all continuous variables for each level of the 
factors were checked for normal distribution by Shapiro-Wilk’s test (p>0.05). The Spearman correlation is used to see if there was 
a correlation between parameters not normally distributed. The results are considered significant for p<0.05.

Results and Discussion
The abundance of the blue crab during the periods of sampling in lagoon of Orikum was quite high compared with the other publication 
on the presence of this species in the Adriatic Sea like in Beqiraj & Kashta, Beqiraj et al., Florio et al., Kirincic & Stevcic, Onofri 
et al., [4,10-13]. The highest presence of the individuals of blue crab in the lagoon of Orikum was recorded in the central part of the 
lagoon and the lowest presence of individuals was recorded in front of the channel of communication of the lagoon with the sea. 
Juvenil individuals have been reported in June, July, and August and the ovigerous females in June, July – September. Some of the 
reasons for the stability and high presence of blue crab in the lagoon of Orikum can be related to the richness of benthic invertebrates 
that are food for the crab, as well as the density of underwater meadows with macro vegetation (Zostera noltii, Rupia cirrhosa) 
suitable habitat for sheltering.

Table 1: Number of males and females of the blue crab collected in Orikum Lagoon
2012 Sex Total

Female 32
Male 36
Total 68

2014 Female 16
Male 5
Total 21

2015 Female 38
Male 43
Total 81

According to the table 1, the report between males and females (sex ratio) F:M is almost 1:1 because 86 individuals out of the total 
of 170 individuals collected in the lagoon of Orikum were females and 84 individuals were males.

                 
                                                               (a)                                                                             (b)

Figure 5: Juveniles blue crab Callinectes sapidus from Orikum Lagoon: a) male ventral view; b) female ventral view

The statistical data preprocessing and analysis shown a low standard deviation to the two biometric parameters width and height 
for the male and female individuals and a high standard deviation to weight for males and females of the blue crab recorded from 
the Orikum lagoon, as we can see to the table 2 here below. Such a high standard deviation of weight is not expected, if we refer 
to a similar analysis, as published in Florio et al., for the lagoons of Lesina and Varano, in the southwestern Adriatic [11]. The high 
value of the standard weight deviation in the Orikumi lagoon may be related to the fact that many of the individuals analyzed had 
accidentally broken (from stagnation in fishing nets) one of the moving appendices. The weight of male blue crabs is higher compared 
to the weight of females.
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Table 2: Descriptive statistics by year and sex
Year Sex N Minimum Maximum Mean Std. Deviation

2012

Male Height 36 53 89 66.58 7.944
Width 36 115 182 153.56 18.666
Weight 36 83 398 229.11 91.163

Female Height 32 41 76 60.38 8.412
Width 32 90 193 151.00 25.610
Weight 32 40 365 176.50 80.061

2014

Male
Height 5 71 82 77.60 4.159
Width 5 169 184 176.60 6.804
Weight 5 325 403 365.40 28.988

Female
Height 16 52 79 70.56 6.762
Width 16 116 182 165.06 16.316
Weight 16 121 380 273.31 66.958

2015

Male Height 43 52 82 69.93 6.926
Width 43 76 183 164.40 24.760
Weight 43 104 433 318.84 91.278

Female Height 38 61 80 69.08 3.851
Width 38 82 179 163.32 17.555
Weight 38 122 372 285.08 57.981

                                             (a)

                                                (b)

Figure 6: Mean of biometric parameters (a) and (b) for males 
and females across years

Figure 7: Mean of biometric parameters by seasons across years

The data for height, width and weight for all subgroups were 
not normally distributed, as assessed by Shapiro-Wilk’s test (p < 
0.05). A Kruskall Wallis test was run to determine if there were 
differences in height, width, and weight between four years of 
study. Based on the visual inspection, it was estimated that the 
data distribution was similar in all years of the study. 
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For males
Medians of height for all years were statistically different, X2 
(2) = 10.88, p=0.004. Multiple comparisons showed significant 
differences among years 2012 and 2015 only (p<0.05), figure 
6(a) and figure 8. Median of width for all years were statistically 
different, X2 (2) = 16.045, p <0.0001. Multiple comparisons 
showed not significant differences only between years 2014 and 
2015 (p>0.05), all the other pairs were statistically different, figure 
6(a) and figure 8.

Median of weight for all years were statistically different, X2 (2) 
= 18.62, p <0.0001. Multiple comparisons showed not significant 
differences only between years 2014 - 2015 (p>0.05), all the other 
pairs were statistically different (p<0.05), figure 6(b).

For females
Median of height for all years were statistically different, X2 (2) 
= 30.51, p <0.0001. Multiple comparisons showed significant 
differences for all pairs, except for 2014-2015, figure 6(a). Median 
of width for all years were statistically different, X2 (2) = 8.63, 
p=0.013. Multiple comparisons showed no significant differences 
between year 2014 and 2015 (p>0.05), all the other pairs were 
statistically different, figure 6(a).

Median of weight for all years were statistically different, X2 (2) 
= 30.93, p <0.0001. Multiple comparisons showed significant 
differences between all pairs except for years 2014-2015 (p>0.05), 
figure 6(b). The comperative data for height, width and weight by 
seasons across the years, showed not significant differences except 
the spring of 2012 and the autumn of 2014, figure 7. 

Table 3: Correlations matrix between parameters
Year Height Width Weight
2012 Spearman’s rho Height Correlation 

Coefficient
.862** .908**

Sig. (2-tailed) .000 .000
N 68 68 68

Width Correlation 
Coefficient

.862** .824**

Sig. (2-tailed) .000 .000
N 68 68 68

Weight Correlation 
Coefficient

.908** .824**

Sig. (2-tailed) .000 .000
N 68 68 68

2014 Spearman’s rho Height Correlation 
Coefficient

.516* .593**

Sig. (2-tailed) .017 .005
N 21 21 21

Width Correlation 
Coefficient

.516* .743**

Sig. (2-tailed) .017 .000
N 21 21 21

Weight Correlation 
Coefficient

.593** .743**

Sig. (2-tailed) .005 .000
N 21 21 21

2015 Spearman’s rho Height Correlation 
Coefficient

.701** .707**

Sig. (2-tailed) .000 .000
N 81 81 81

Width Correlation 
Coefficient

.701** .823**

Sig. (2-tailed) .000 .000
N 81 81 81

Weight Correlation 
Coefficient

.707** .823**

Sig. (2-tailed) .000 .000
N 81 81 81

**. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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Figure 8: Correlation between parameters for each year

As it is shown to the Table 3 and Figure 8, here above the evaluation of Spearman correlation shows a moderate correlation in the 
2014 and a strong correlation (p<0.05) between weight, width and height for the blue crab individuals collected in the other years 
of this study.

Most of the individuals found in Orikumi Lagoon could be considered as matured, according to the classification system of Cadman 
and Weinstein, which reports that maturity is reached at carapace width (CW) of 120-170mm [8]. Based on the classification system 
of Harding, the blue crabs individuals were classified as juveniles, carapace width (CW < 120 mm) and adults with carapace width 
(CW > 120 mm) [9].

Table 4: Classification of individuals into juveniles and adults according to the Harding system [9].
2012 Sex Juveniles

(CW<120 mm)
Adults

(CW>120 mm)
Total

Female 5 27 32
Male 1 35 36
Total 6 62 68

2014 Female 1 15 16
Male 0 5 5
Total 1 20 21

2015 Female 1 37 38
Male 4 39 43
Total 5 76 81

Figure 9: Ratio between juvenile and adult individuals of the blue crab in Orikum Lagoon collected in 2012, 2014, 2015.
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From the analyzed data as it is shown in the figure 9 and the table 4, we can evaluate a different ratio of juveniles and adults over 
the three years of study. The highest number of juvenile individuals has been reported in the 2012 and the highest number of mature 
individuals has been reported in the 2015. 158 individuals out of the total of 170 individuals belonged to ``matured`` category.

 The individuals were classified based on carapace width (CW), in small individuals (CW <80mm), medium individuals (CW 80-120 
mm), and large individuals (CW> 120m) according to Cadman & Weinstein [8].

Table 5: Classification of individuals by size [8].
2012 Sex Small individuals

(CW<80m)
Average individuals

(CW 80-120mm)
Large

individuals
(CW>120mm)

Total

Female 0 5 27 32
Male 0 1 35 36
Total 0 6 62 68

2014 Female 0 1 15 16
Male 0 0 5 5
Total 0 1 20 21

2015 Female 0 1 37 38
Male 1 3 39 43
Total 1 4 76 81

Figure 10: The ratio of individuals according to the size, small, medium and large for each year, 2012, 2014, 2015.

According to the table 5 and the figure 10 the large individuals of the blue crab predominated significantly over three years of study 
in the Orikum lagoon. The high number of large individuals is another indicator for the stability of the blue crab in the lagoon of 
Orikum. Blue crab individuals were classified based on carapace width in up to 1 year (CW <100 mm), individuals between 1 and 2 
years old (CW 100-170 mm), and individuals over 2 years (CW> 170 mm), according to Hines et al., [7].
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Table 6: Classification of individuals by age [9].
Sex Up to 1 year 

(CW < 100 mm)
Between 1 and 2 year
(CW 100 - 170 mm)

 Over 2 year 
(CW > 170 mm)

Total

2012 Female 1 27 5 32
Male 0 27 8 36
Total 1 54 13 68

2014 Female 0 8 8 16
Male 0 1 4 5
Total 0 9 12 21

2015 Female 1 23 14 38
Male 2 16 25 43
Total 3 39 39 81

Figure 11: Ratio between individuals up to 1 year, 1-2 years and over 2 years of the blue crab in Orikum Lagoon collected in 2010, 
2014, 2015.

As it is shown in the table 6 and in the figure 11, individuals of the 
blue crab 1 to 2 year predominate in the 2012, the individuals over 
2 year predominate in the 2014 and in the 2015 we can evaluate 
an equal number of individuals of 1 to 2 year and over 2 year. 
The number of individuals up to 1 year is higher in 2015, another 
indicator for the stability of the blue crab in the lagoon of Orikum.

In a general consideration, referring to the questionnaires 
distributed to the local fishermen, they confirmed that the blue 
crab is very common in the lagoon of Orikum. The first seeing of 
the blue crab in this lagoon has been reported at the end of 1980 
and until 2011 it has become a common species in the lagoon of 
Orikum. The blue crab is collected for commercial purpose by 
the local fishermen especially in the May-August period when 
the presence of the blue crab in the lagoon is very high. Local 
fishermen consider the blue crab as an aggressive species and a 
potential risk during its collection.

Conclusions
According to the data analyzed and to the questionnaires 
distributed to the local fishermen, blue crab Callinectes sapidus 

can be considered as a common species in the Orikum lagoon 
with relatively high abundance and density. Some of the reasons 
for the stability and high presence of blue crab in the lagoon of 
Orikum can be related to the richness of benthic invertebrates 
that are food for the crab, as well as the density of underwater 
meadows with macro vegetation (Zostera noltii, Rupia cirrhosa) 
suitable habitat for sheltering. The bio-ecology of the blue crab 
population in Orikumi lagoon has also been affected by the regime 
of entrances and exits of the blue crab to the lagoon conditioned 
by humans with the change of opening and closing of the wooden 
fences (locally named “dajlan”). The structural characteristics of 
the population changes across the years because the blue crab is 
regulary traded by the fishermen in the Orikumi lagoon. 

 The report between females and males (sex ratio) is almost 
1:1. The highest presence of blue crab in the Orikum lagoon 
is from June to August, with the highest presence of juveniles 
in June, July, and September and with ovigerous females from 
June to September. The correlation between three parameters, 
height, weight, and width, is moderate in 2014 and quite strong 
in 2012 and 2015. The continues presence of juvenile individuals, 
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ovigerous females, large and over 2-year individuals in high 
abundance led to the consideration that the blue crab is established 
in the lagoon of Orikum.

References 
1. Streftaris N, Zenetos A (2006) Alien marine species in the 

Mediterranean-the 100 “Worst Invasives” and their impact. 
Mediterranean Marine Science 7: 87-118.

2. Zenetos A (2010) Trend in Aliens species in the Mediterranean.  
An answer to Galil, 2009 «Taking stock: inventory of alien 
species in the Mediterranean Sea». Biological Invasions 12: 
3379-3381.

3. Pomeroy RS, Balboa C (2004) The Financial Feasibility 
of Small Scale Marine Ornamental Acquaculture in the 
Philippines. Asian Fisheries Scince 17 : 365-376.

4. Beqiraj S, Kashta L (2010) The establishment of blue crab 
Callinectes sapidus Rathbun, 1896 in the Lagoon of Patok, 
Albania (south-east Adriatic Sea). Aquatic Invasions 5: 219-
221.

5. PHARE (2002) PHARE Programme Albania. Strategy for 
Albanian Lagoon Management. Government of Albania, 
European Commission. Final Report 155p. 

6. Instituti Hidrometeorologjik, Tiranë (2001) Raport teknik mbi 
veçoritë hidro- meteorologjike dhe të cilësisë së ujërave të 
lagunës së Nartës, Orikumit dhe zonës pranë bregut, f 12-14.

7. Hines AH, Haddon AM, Weichert LA (1990) Guild structure 
and foraging impact of blue crabs and epibenthic fish in a 
subestuary of Chesapeake Bay. Marine Ecology Progress 
Series 67: 105-126.

8. Cadman LR, Weinstein MP (1985) Size-weight relationship of 
postecdysial juvenile blue crabs (Callinectes sapidus Rathbun) 
from the lower Chesapeake Bay. Journal of Crustacean 
Biology 5: 306-310.  

9. Harding JM (2003) Predation by blue crabs, Callinectes 
sapidus, on rapa whelks, Rapana venosa: possible natural 
controls for an invasive species? Journal of Experimental 
Marine Biology and Ecology 297: 161-177. 

10. Beqiraj S, Katsanevakis S, Kashta L, Mačič V, Poursanidis 
D, et al. (2012) Inventory of marine alien species in the 
Albanian and Montengrin coast. MarCoastEcos. International 
Conference on Marine and Coastal Ecosystems 25-28. 

11. Florio M, Breber P, Scirocco T, Specchiulli A, Cilenti L, et al. 
(2008) Exotic species in Lesina and Varano lakes new guest 
in Lesina and Varano lakes: Gargano National Park (Italy). 
Transitional Waters Bulletin 2: 69-79.

12. Kirincic M, Stevcic Z (2008) Fauna of the Adriatic Decapod 
Crustaceans (Crustacea: Decapoda) - Status and outlook. 
Natura Croatica 17: 131-139. 

13. Onofri V, Dulčić J, Conides A, Matić-Skoko S, Glamuzina B 
(2008) The occurrence of the blue crab, Callinectes sapidus 
Rathbun, 1896 (Decapoda, Brachyura, Portunidae) in the 
eastern Adriatic (Croatian coast). Crustaceana 81: 403-409.  

14. Agolli I, Malolli E, Beqiraj S, Kashta L (2012) Data on the 
presence of invasive alien crab Callinectes sapidus Rathbun 
1896 along the Albanian coast. MarCoastEcos 2012: 
International Conference on Marine and Coastal Ecosystems 
25-28.

15. Galil BS, Froglia C, Nowl P (2006) CIESM Atlas of Exotic 
Species in the Mediterranean. Vol 2. Crustaceans: decapods 
and stomatopods, Checklist of exotic species.  http://www.
ciesm.org/atlas/appendix2.html.  

16. Gennaio R, Scordella G, Pastore M (2006) Occurrence of 
blue crab Callinectes sapidus (Rathbun, 1896 Crustacea, 
Brachyura), in the Ugento ponds area (Lecce, Italy). Thalassia 

salentina 29: 29-3922.
17. http://www.mbr-pwrc.usgs.gov/software/presence.html
18. http://www.bluecrab.info/anatomy.html
19. http:/ /web.vims.edu/bridge/bluecrabworkshop2.

pdf?svr=www
20. http://www.dnr.sc.gov/marine/mrri/pubs/yr2004/

statebluecrab.pdf
21. IUCN (2002) Species Survival Commission (SSC) IUCN 

guidelines for the prevention of biodiversity loss caused by 
alien invasive species. Gland, Switzerland 56p. 

22. Katsanevakis S, Zenetos A, Mačič V Beqiraj S, Poursanidis 
D, Kashta L (2011) Invading the Adriatic: spatial patterns of 
marine alien species across the Ionian-Adriatic boundary. 
Aquatic Biology 13: 107-118

23. Katsanevakis S, Poursanidis D, Yokes B, Mačić V, Beqiraj 
S, et al. (2011) Twelve years after the first report of the 
crab Percnon gibbesi (H. Milne Edwards, 1853) in the 
Mediterranean: current distribution and invasion rates. Journal 
of Biological Research 16: 224-236.

24. Raitsos DE, Beaugrand G, Georgopoulos D, Zenetos A, 
Pancucci-Papadopoulou AM, et al.  (2010) Global climate 
change amplifies the entry of tropical species into the Eastern 
Mediterranean Sea. Limnological Oceanography 55: 1478-
1484.

25. Zenetos A, Polychronidis L (2010) Feasibility study in setting 
up a regional mechanism for collecting, compiling, and 
circulating information on invasive non-indigenous species 
in the Mediterranean. Contract No 85/RAC/SPA

26. Zenetos A, Gofas S, Verlaque M, Çinar ME, García Raso 
E, et al. (2010)  Alien species in the Mediterranean Sea by 
2010. A contribution to the application of European Union’s 
Marine Strategy Framework Directive (MSFD). Part I. Spatial 
distribution. Mediterranean Marine Sciences 11: 381-493.


