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Supplementary Methods and Results  

Population parameters in Doñana and Isla Canela 

In order to estimate the density of the wedge clam Donax trunculus in Doñana and Isla 

Canela populations, three different zones were sampled in each locality in July 2011, 

2012 and 2014. For both populations, sampling was carried out on the intertidal zone by 

a professional shellfish collector using an artisanal rake with a long net attached at the 

end. Collected clams were counted and their length and weight were measured. Clams 

densities were then expressed as abundance (number of individuals m
-2

) and biomass (g. 

m
-2

) 

During the three years of study, a similar decreasing pattern of wedge clam Donax 

trunculus densities were observed at the two sampled populations (Supplementary 

Figure 1).   

In term of abundance, the mean density of the Doñana population ranged between 9.0 

individuals m
-2

 (July of 2014) to 24.7 individuals m
-2

 (July 2011); whereas that of Isla 

Canela populations ranged between 1.8 to 26.5 individuals m
-2 

in July 2011 and 2014, 

respectively. One-way ANOVA results indicated that the clam abundance of Doñana 

was significantly higher than that of Isla Canela in July 2014 (Supplementary Figure 1).  

In term of biomass, the mean density of the Doñana population ranged between 21.8 g. 

m
-2

 in July 2014 to 43.3 g. m
-2

 in July 2011, whereas that of Isla Canela populations 

ranged between 3.5 to 29. g. m
-2

 in July 2011 and 2014, respectively. Although the 

density as biomass was higher in Doñana for the three years, one-way ANOVA results 

indicated that such differences were only statistically significant in July 2014 (P < 0.05) 

(Supplementary Figure 1).  

When size distributions of wedge clams from Doñana and Isla Canela populations were 

compared, a common pattern was observed in the three years of study: the mean sizes of 

clams from Doñana populations were always larger than those of clams from Isla 

Canela and, consequently, a higher proportion of clams with commercial size (clam 

length ≥ 25mm) was always collected in Doñana (Supplementary Figure 2). Results of 

one-way ANOVA indicated that the observed differences in the mean size of both 

populations were statistically significant the three years (P < 0.01). Similarly, chi-

squared test results showed that the percentage of clams with commercial size was 

always significantly higher in Doñana that in Isla Canela (P< 0.01).  

In conclusion, the two studied populations showed remarkable inter year variability in 

clam density and a common decreasing pattern was observed during the study period. 

With the exception of clam abundance in 2011, the clam densities (in terms of 

abundance and biomass) were higher in the beach where fishing from boats is forbidden 

(Doñana) than in the beach where fishing from boats is also allowed (Isla Canela). 

However, due to the high variability between replicates within each beach, such 

differences only were statistically significant in 2014. Concerning the size of clams, a 

significantly higher mean size and percentage of clams with commercial size were 

always found in Doñana. Such different age structure must likely due to over-harvesting 

in Isla Canela. 
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Supplementary Figure 1. Donax trunculus densities of Doñana and Isla Canela 

populations in July of 2011, 2012 and 2014. Data reported are means ± S.E. for three 

replicates. For each year, one-way ANOVA tests were performed on log-transformed 

data to compare the wedge clam densities of Doñana and Isla Canela populations. * P < 

0.05. 



15 20 25 30 35 40 45

%

0

5

10

15

20

15 20 25 30 35 40 45

%

0

5

10

15

20

Clam length (mm)

15 20 25 30 35 40 45

2011 2012 2014

6.0 %

61.0 %

24.6 % 58.0 %

D
o
ñ
a
n
a

Is
la

 C
a
n
e
la

**
24.2 3.4

19.8 3.3

25.8  2.9

22.7  4.2

26.2  2.8

24.8  2.7

** ** **
80.5 %**50.8 % **

 

 

Supplementary Figure 2. Size distributions of wedge clams from Doñana and Isla 

Canela populations in July of 2011, 2012 and 2014. Shaded bars correspond to clams 

with commercial size. Data reported are clam lengths. Values given on each plot, means 

± S.D. for three replicates and percentage of clams with commercial size (length ≥ 25 

mm). For each year, one-way ANOVA tests were performed on log-transformed data to 

compare the wedge clam size of Doñana and Isla Canela populations, and chi-squared 

test was performed to compare the proportion of clams with commercial and non-

commercial size. **, values which were significantly higher at P <0.01.  

 


