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Population Structure, Growth and Production of the Wedge Clam Donax 

trunculus (Bivalvia, Donacidae) in the West Marmara Sea, Turkey 

Introduction 
 

Donax trunculus (Linnaeus, 1758), the “wedge 

clam”, is an Atlantic–Mediterranean species 

distributed from Senegal to the Atlantic coast of 

France (Tebble, 1966), the Black Sea, the 

Mediterranean (Bayed and Guillou, 1985) and also in 

the Marmara Sea (Deval, 2009). This species can 

inhabit highly energetic environments on sandy 

beaches, where it is exposed to the tidal rhythm, 

intense wave action and sediment instability (Ansell 

et al., 1983; Brown and McLachlan, 1990; Gaspar et 

al., 2002a). In such environments, Donax trunculus 

populations are capable of reaching very high 

densities (Gaspar et al., 1999) and it occurs primarily 

in the intertidal zone (0–6 m) distributed by size or 

age (Gaspar et al., 2002a; Mazé and Laborda, 1988; 

Sales and Casonova, 1987).  

Most of the studies on D. trunculus have been 

carried out in Italy, Portugal and France, particularly 
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 Abstract 

 

Population structure, growth, mortality and productivity of the wedge clam, Donax trunculus (Bivalvia, Donacidae), 

were investigated on high-density sandy beaches (0.5–2 m) west of the Marmara Sea between May 2011 and April 2012. 

From length – frequency distribution, the parameters of the von Bertalanffy growth function (VBGF) were estimated to be 

L∞= 44.10 mm and K= 0.76 year−1. The growth performance index (Ø') and the longevity (tmax) derived from VBGF 

parameters were 3.17 and 3.95 years, respectively. Growth pattern showed negative allometric growth (b = 2.69). Estimated 

natural mortality rate (M) was 1.071 year-1, whereas average mortality (Z) was 1.082 year-1. Mean abundance and biomass of 

the studied population were 14.45 ind. m-2 and 92.95 g SFWM m-2 (shell-free wet mass), respectively. Individual production 

was maximal for 0.66 g SFWM at 28 mm shell length. Annual production of the population was 96.66 g SFWM m-2year-1. 

The annual P/ B  ratio was estimated to be 1.04 year-1. The findings of this study will facilitate adequate stock management 

during potential commercial exploitation of the wedge clam. 

 

Keywords: Donax trunculus, Population dynamics, growth, mortality, production, Marmara Sea. 

Batı Marmara Kum Şırlanının Donax trunculus (Bivalvia, Donacidae) Populasyon Yapısı, Büyüme ve 

Üretimi 
 

Özet 

 

Marmara Denizi’nin batısında yüksek yoğunluklu kumsal alanlarda (0,5–2 m), mayıs 2011–nisan 2012 yılları arasında 

Donax trunculus’un populasyon yapısı, büyüme, ölüm ve üretimi araştırılmıştır. Von Bertalanffy büyüme parametreleri boy–

frekans dağılımları kullanılarak hesaplanmış, L∞= 44,10 mm ve K= 0,76 yıl−1 olarak tahmin edilmiştir. Büyüme performansı 

indeksi (Ø') ve maksimum yaşam süresi (tmax) sırasıyla, 3,17 ve 3,95 yıl olarak belirlenmiştir. Büyümenin negatif allometrik (b 

= 2,69) olduğu tespit edilmiştir. Doğal ölüm oranı (M) 1,071, ortalama ölüm oranı (Z) 1,082 olarak tahmin edilmiştir. 

Populasyonun ortalama bolluk ve biyoması ise sırasıyla, 14.45 ind. m-2 ve 92,95 g SFWM m-2 olarak belirlenmiştir. Maksimal 

bireysel üretim 28 mm kabuk boyunda 0.66 g SFWM, populasyonun yıllık üretimi ise 96,66 g SFWM m-2yıl-1olarak tespit 

edilmiştir. Yıllık P/ B  oranı 1,04 yıl-1 olarak tahmin edilmiştir. Bu çalışmanın sonuçları, stokun potansiyel ticari kullanımı 

sırasında stok yönetimi açısından kolaylık sağlayacaktır. 

 

Anahtar Kelimeler: Donax trunculus, populasyon dinamiği, büyüme, ölüm, üretim, Marmara Denizi 
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focusing on the Mediterranean Sea and North Atlantic 

populations. In Turkey, population structure and 

distribution, growth, reproduction of this species in 

several locations of the Marmara Sea were studied 

(Deval, 2009; Çolakoğlu and Tokaç, 2011). 

Additionally, there are a many studies on population 

dynamics of D. trunculus in different regions of the 

world. These include studies on the ecophysiology 

(Degiovanni and Mouëza, 1972; Mouëza, 1972; 

Ansell and Lagardere, 1980; Guillou and Bayed, 

1991), reproductive cycle and population dynamic 

(Guillou, 1982; Mazé and Laborda, 1988; Mazé, 

1990; Tirado and Salas, 1998) of D. trunculus. 

Otherwise, studies on the burrowing behavior of 

different species of Donax have been undertaken by 

Ansell and Trevallion (1969), Trueman (1971), 

Mouëza (1972), McLachlan and Young (1982), Donn 

and Els (1990), Ansell et al. (1998) and Huz et al. 

(2002). This paper deals with different aspects of 

population structure (growth, mortality) with 

production and biomass of a population of D. 

trunculus on the west coast of the Marmara Sea.  

At present, there are no artisanal fisheries for D. 

trunculus along the Marmara Sea coastal waters. 

Therefore, this study was to determine the 

relationship of productivity indices to the biomass and 

population density of D. trunculus and whether it will 

generate adequate stock during future commercial 

fisheries.  

 

Materials and Methods 
 

Study Site and Sampling Methods 

 

Sampling of D. trunculus was carried out with 

monthly intervals between May 2011 and April 2012 

at situated in the west coast of the Marmara Sea 

(Misakça, Turkey) (40o19'37"N-027o37'17"E) (Figure 

1). Samples were collected from infra littoral zone 

between 0.5 and 2 m depth contour. The tows were 

performed parallel to the shoreline and during low 

tide, with a duration of 5 minutes by hand dredge. The 

specifications of the hand dredge used to obtain 

samples are given in Table 1. In order to estimate the 

swept area for hand dredge, the towing distance was 

recorded with a DGPS. The total swept area was 

143.35 m2 in 12 surveys (Table 2). 

The samples were sorted and all individuals 

were identified to the species level with the uttermost 

precision and the respective weights recorded in the 

laboratory. Annual seawater temperature, according to 

the data collected during the study varies between 8.8 

°C in winter (February) and 24 °C in summer (July)  

 

Data Analysis  

 

The anterior-posterior length (L) and shell height 

(H) of each individual D. trunculus was measured to 

the nearest 0.01 mm using a digital caliper. Size–

frequency distributions (1 mm intervals) were 

recorded for each month. For each of the individuals 

collected total mass (TM), shell mass (SM) and shell-

free wet mass (SFWM) (precision±0.01 g) were 

determined.   

Parameters of the relationships between length 

and mass of D. trunculus were estimated by 

regression analysis; M= a Lb, where M is the mass, a 

is the intercept and b is the slope. The coefficient of 

determination (r2) was used as an indicator of the 

quality of linear regression (Scherrer 1984). 

 

Growth 

 

The von Bertalanffy growth function (Sparre and 

Venema, 1992) was used to find the lengths of D. 

trunculus at various ages. The von Bertalanffy growth 

 

Figure 1. Sampling location (Misakça (40o19'37" N-027o37'17" E)). 
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function was fitted to a growth-curve estimate using 

non-linear square estimation procedures. The von 

Bertalanffy growth function is defined by the 

equation:  
 

Lt= L∞ (1-e-K(t-to)) 
 

where, Lt is total length at age t (mm), L∞ is the 

asymptotic total length (mm) to which D. trunculus 

grows, K is the growth curvature parameter (year-1), t0 

is the theoretical age at which the length is zero 

(year).  

In order to compare different estimations of 

growth parameters, the empirical equation of growth 

performance, Ø'= log10 K + 2 log10 L∞, of Pauly and 

Munro (1984) was used. In addition, the reliability of 

these growth parameters made t-test analysis by 

Munro phi index (Ø'). Analyses of the length data 

were fitted to monthly length frequency distributions 

grouped into 1 mm total length size classes using the 

ELEFAN procedure in the computer program FISAT 

II (Gayanilo et al. 1995). 

 

Mortality and Longevity 

 

The natural mortality rate (M) was estimated 

using the method of Alverson and Carney (1975): M 

= 3 K / (etmax*0.38*K – 1). Commercial fishing does not 

take place in the study area and thus, the total 

mortality rate (Z) would be equal to M, as the rate of 

fishing mortality F = 0. The life-history model of 

Hoenig (1983) was also used to estimate the total 

mortality (Z): ln(Z)= 1.44 – 0.984 ln(tmax). 

Longevity (tmax) was calculated as:  
 

Kt /3max  (Pauly, 1980).   

 

Biomass and Production 

 

Total annual somatic production P was 

calculated for D. trunculus by the mass specific 

growth rate method (Crisp, 1984; Brey, 2001) from 

the size–mass relation, the size–frequency distribution 

obtained from all pooled samples and the von 

Bertalanffy growth function: 
 

 iii GMNP (g SFWM m-2 year-1) 

 

Ni and Mi are the average number of animals (N 

m2) and mean individual SFWM in length class i, 

respectively, and Gi is the mass-specific growth rate: 
 

)1)/((   ii LLbKG  

 

where b is the exponent of the size–mass 

Table 1. Specifications of the Donax trunculus hand dredge 

 

Gear specifications  Size (cm) 

Dredge Mouth:  

Width 65 

Height 13 

The Sieve:  

mesh size  0.8 

Length 58 

Other Dredge Features  

cutting edge 5 

towing arm 135 

rear width 35 

Net Bag:  

net length 150 

stretched mesh size  0.6 

 

 

 

Table 2. Total catch, swept area and dredge hauls number in sampling location. 

 

Year Month Depth (m) Swept area (m2) Total Catch (g) 

2011 May  0.5 – 1.5 12.38 15525.83 

 June 1 – 2 11.37 5518.17 

 July 1 – 1.5 12.75 1441.31 

 August 1.5 – 2 10.13 1492.10 

 September 0.5 – 1 10.50 4145.02 

 October 1 – 2 12.52 12678.20 

 November 1 – 2 11.35 11697.66 

 December 0.5 – 1.5 11.63 10510.5 

2012 January 0.5 – 1 13.40 1596.58 

 February 1 – 1.5 11.38 1229.05 

 March 1 – 1.5 13.41 1848.80 

 April 1.5 – 2 12.53 10358.7 

Total 0.5 – 2 143.35 78041.92 
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relation, K, L∞ are parameters of the von Bertalanffy 

growth function and Li is the mean size in class i.  

Mean annual biomass B was computed by: 

 

 iiMNB (g SFWM m-2
) 

 

The annual P/ B  ratio (productivity) of the 

Donax trunculus population was calculated from 

annual somatic total production P and annual mean 

biomass B . 

 

Results 
 

Catch Composition and Size–Mass relationship 

 

A total of 12 surveys (hand dredge tow) were 

conducted throughout the sampling period. It appears 

that a highest value 28502.11 g in autumn and the 

lowest 8451.58 g in summer, with total catch 

78041.92 g (Table 3). Nine different bivalve species 

were captured during sampling. The following bivalve 

species were collected throughout this period; Donax 

trunculus, Chamelea gallina, Donax variabilis, Tapes 

phillippinarum, Tapes decussatus, Venus verrucosa, 

Spisula subtruncata, Cardium edule and Mytilus 

galloprovincialis. The catch composition comprised 

target species (D. trunculus) 69.34%, by-catch bivalve 

species 25.71%, and predator species 4.95% (Table 

3). C. gallina was the most abundant by-catch bivalve 

species, representing 27.77% of the total catch.  

Linear regression demonstrated significant 

relationships for H (P <0.05), TM (P <0.05), SM, and 

SFWM with L (Table 4 and Figure 2). The slope 

(b=2.6855) of the regression indicated a negative 

allometric growth pattern. The observed relationship 

between length and SFWM of Donax trunculus was 

used for production estimates. 

 

Growth, Mortality and Longevity  
 

The monthly length–frequency distributions of 

D. trunculus between May 2011 and April 2012 are 

shown in Figure 3. The shell length of individuals 

ranged from 10 to 42 mm (N= 2558). The smallest 

wedge clam (=10 mm) appeared in the population in 

March, April and June. Only 0.25% of the D. 

trunculus were larger than 40 mm. The length–

frequency distributions of D. trunculus show that the 

young of the year appear in the population at the 

beginning of spring (March) and continue to appear 

during the summer (Figure 3). 

Asymptotic length (L∞) of D. trunculus was 

44.10 mm; the growth coefficient (K) was 0.76 year−1. 

The computed growth curve using these parameters is 

shown over the restructured length distribution in 

Figure 4.  

The observed extreme length was 42 mm and the 

predicted extreme length was 43.35 mm (Figure 5). 

The range at 95% confidence interval was 41.48–

45.23 mm. The growth performance index (Ø') and 

the longevity (tmax) derived from VBGF parameters 

estimated for D. trunculus were 3.17 and 3.95 years, 

respectively. 

Estimated natural mortality rate (M) was 1.071 

year-1, whereas total mortality (Z) was 1.092 year-1. 

The two mortality rates were averaged for further 

Table 3. The seasonal catch compositions (in number and weight) for the hand dredge (5 min tow) 
 

Catch composition 
Winter Spring Summer Autumn Total 

TN TW (g) TN TW (g) TN TW (g) TN TW (g) W (g) % 

Bivalvia           

Target species (Donax 

trunculus) 
 9295.76  16630.69  5830,69  22357.72 54114.86 69.34 

Chamelea gallina  3170.17  8714.68  2328.73 28 5116.61 19330.19 24.77 

Donax variabilis 13 12.65 4 2.53 - - 3 19.88 35.06 0.05 

Tapes phillippinarum 7 136.94 2 10.95 - - - 58.14 206.03 0.26 
Tapes decussatus - - 1 6.82 - - 1 - 6.82 0.01 

Venus verrucosa - - - - - - 77 21.23 21.23 0.03 

Spisula subtruncata 14 15.21 32 33.16 7 10.45 1 90.01 148.83 0.19 
Cardium edule 10 172.39 2 50.89 - - - 20.98 244.26 0.31 

Mytilus galloprovicialis 2 46.41 4 15.3 1 5.04 110 - 66.75 0.09 

Total 46 12849.53 45 25465.02 8 8174.91  27684.57 74174.03 95.05 
Muricidae       1    

Rapana thomasiana - - - - - - - 167.41 167.41 0.22 

Murex trunculus 1 31.02 - - - -  - 31.02 0.04 
Crustacea           

Liocarcinus depurator 19 146.55 16 142.89 2 19.21 17 104.54 413.19 0.53 

Cerithioidae           
Gaurmya vulgata 162 217.41 1254 1861.01 147 189.78 274 391.58 2659.78 3.41 

Bittium reticulatum 2 0.68 7 21.19 - - - - 21.87 0.03 

Astropectinidae           
Astropecten spinulosus 1 1.69 4 48.69 1 5.67 - - 56.05 0.07 

Nassariidae           

Cyclope nerita 76 74.12 154 228.43 62 62.01 158 154.01 518.57 0.65 
Total 261 471.47 1435 2302.21 212 276.67 450 817.54 3867.89 4.95 

TOTAL 307 13321 1480 27767.23 220 8451.58 560 28502.11 78041.92 100 

TN: Total Number, TW: Total Weight, W: Weight 

 

http://en.wikipedia.org/wiki/Astropectinidae
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computations to an average mortality value of 1.082 

year-1.  

 

Biomass and Production 

 
Individual somatic production of total soft 

tissues peaked with 0.66 g SFWM ind.-1year-1 at 28 

mm shell length, whereas SM production reached a 

maximum of 2.19 g SM ind.-1year-1 at 27 mm shell 

length. Mean abundance of the studied population 

were 14.45 ind.m-2. Annual biomass B was 92.95 g 

SFWM m-2. Annual production P was 96.66 g SFWM 

m2 year1, and annual P/ B  ratio was 1.04 year1. 

Individuals between 22 and 32 mm shell length 

contributed most to somatic production of the 

population of D. trunculus (Figure 6).  

The SFDM for comparison with D. trunculus 

species from different geographical regions was 

converted into ash free dry mass (AFDM) using the 

conversion factors of 0.166 taken from Brey, 2001. 

Annual production P and biomass B amounted to 

16.05 g AFDM m2 year1 and 15.43 g AFDM m-2, 

respectively.   

 

Discussion 
 

In the west of the Marmara Sea an unexploited 

population of D. trunculus was identified. The study 

area fauna were comprised of bivalves such as Donax 

trunculus, Chamelea gallina, Donax variabilis, Tapes 

phillippinarum, Tapes decussatus and Spisula 

subtruncata; gastropods like Rapana thomasiana, 

Murex trunculus, Cyclope nerita and Gaurmya 

vulgata; and crustaceans like Liocarcinus depurator. 

These species have been widely reported in coastal 

waters of the Mediterranean Sea (Dantart et al., 1990; 

Labourg and Desprez, 1997; Rueda et al., 2001).   

In the present study, the maximum shell length 

of D. trunculus individuals was 42 mm. The 

investigations conducted into biometric parameters 

elsewhere reported a maximum shell length for D. 

trunculus of 45 mm in the Mediterranean Sea (Huz et 

al., 2002); 44 mm, 44.27 mm and 31 mm on the 

Atlantic coast (Gaspar et al., 2002b; 2003); 37 mm in 

the southern Adriatic Sea (Zeichen et al., 2002); 44.8 

mm in the north (Deval, 2009) and 42 mm in the west 

of the Marmara Sea (Çolakoğlu and Tokaç, 2011).  

The negative allometry observed for length (L) - 

total mass (TM) relationship is in agreement with the 

findings in the literature about the growth of D. 

trunculus in several different geographical areas. 

Negative allometries were found in the Mediterranean 

Sea (b=2.72; 2.709<b<3.247; b=2.70 and b=2.80) 

(Ansell and Lagardère, 1980; Mazé and Laborda, 

1990; Ramόn, 1993; Gaspar et al., 2002b), in the 

Atlantic (2.076≤ b≤ 2.972; 2.698≤ b ≤ 2.754) (Bayed, 

1990; Gaspar et al., 2002a) and in the Marmara Sea 

(b=2.90; 2.740) (Deval, 2009; Çolakoğlu and Tokaç, 

2011). In the present study, this tendency had a value 

of b= 2.69. 

The comparison with growth parameters 

obtained in other studies show differences in D. 

trunculus from different areas of the world (Table 5). 
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Figure 2. Relationships of H, TM, SM, and SFWM with L of D. trunculus. 
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Figure 3. Monthly length–frequency distribution of Donax trunculus collected at Misakça (May 2011 to April 2012).  
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Figure 4. Restructured length frequency distribution with growth curves superimposed using ELEFAN I (L∞= 44.10 mm, 

K= 0.76 year−1). 

 

 

 

 
Figure 5. Estimation of maximum length of D. trunculus. 

 

 

 

 
Figure 6. Length–frequency distribution and corresponding somatic production Pclass distribution of D. trunculus. 
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The highest value of L∞ (52.84 mm) is from the 

Atlantic coast (Mazè and Laborda, 1988) and the 

lowest value (35.9 mm) is in the Mediterranean Sea 

(Bodoy, 1982). In this study, the parameters of the 

von Bertalanffy growth function were estimated to be 

L∞= 44.10 mm and K= 0.76 year−1. The growth 

performance index (Ø') compares the growth 

performance of different populations of bivalve 

species. In this study, the growth performance index 

(Ø') of D. trunculus was 3.17, leading to the 

conclusion that growth is higher compared to the 

different areas in other studies (Table 5). In addition, 

between the growth performance obtained from other 

studies with the growth performance calculated was 

found to be no significant differences (P>0.05). 

The estimated maximum age (tmax) for D. 

trunculus is 3.95 years, indicating that it is short-lived 

and also fast growth of species K values given in 

Table 4. The maximum age observed in other studies 

for this species was 5 years on the French coast 

(Guillou and Le Moal, 1980; Ansell and Lagardére, 

1980), 3 years on the Spanish coast (Mazé and 

Laborda, 1988; Ramón et al., 1995; Voliani et al., 

1997), 3 years on coast of Morocco (Bayed and 

Guillou, 1985), 4 years on the Italian coast (Zeichen 

et al., 2002) and 3 years on the coast of Israel 

(Neuberger-Cywiak et al., 1990). In Turkey, it was 

estimated at 4.35 years on the west coast (Çolakoğlu 

and Tokaç, 2011) and 6 years on the northern coast of 

the Marmara Sea (Deval, 2009). Regular growth of D. 

trunculus individuals depends mainly on various 

factors such as temperature, environmental conditions 

and population density (Neuberger-Cywiak et al., 

1990; Zeichen et al., 2002).   

The natural mortality rates (M) were estimated 

from two different methods. The two mortality rates 

were averaged for further computations to a mortality 

value of 1.082 year-1. The average mortality in other 

studies was estimated to be 0.998 year-1 on the west 

coast (Çolakoğlu and Tokaç, 2011) and 0.98 year-1 on 

the northern coast of the Marmara Sea (Deval, 2009). 

Cardoso and Veloso (2003) reported that related with 

temperature of the life span increases and mortality 

decreases for Donax species. 

Annual production P, biomass B and P/ B  ratio 

amounted to 16.05 g AFDM m2 year1, 15.43 g AFDM 

m-2 and 1.04 year1, respectively. These values were 

similar (P = 18.98, B = 15.42) and lower (P = 39.99, 

B = 39.35) than those observed for this species on the 

coast Atlantic (Ansell and Lagardère, 1980). The 

P/ B  ratio values of Donax species indicates variety 

corresponding to D. sordidus (1.30–1.78) 

(McLachlan, 1979); D. trunculus (1.37–2.26) (Mazé, 

1990) and (1.02–1.23) (Ansell and Lagardère, 1980); 

D. variabilis (7.64) (Wilson, 1999); D. serra (1.167-

1.589) (Laudien et al., 2003); D. hanleyanus (1.45–

1.59) (Cardoso and Veloso, 2003) and (0.75–2.18) 

(Herrmann et al., 2009).  

Due to economic value and high export 

potential, D. trunculus is a valuable species for 

commercial exploitation. Therefore, with the opening 

of D. trunculus fishing for the Marmara Sea stock 

management will become important. This study 

carried out a baseline study of population dynamics 

with estimation of potential production and biomass 

in the area and it will facilitate adequate stock 

management during future fishing. This study will be 

the basis for future research. 
 

Table 4. Morphometric relations of Donax trunculus  

 

N Y X a b r2 Relationship (t-test) 

2425 log (H) log (L) 0.6586 0.9658 0.919* - allometry 

2376 log (TM) log (L) 0.0003 2.6855 0.914* - allometry 

1973 log (SM) log (L) 0.0002 2.7189 0.936 - 

1241 log (SFWM) log (L) 0.0004 2.8296 0.795 - 
(Y= a+ b X) (*) = P<0.05 

 

 

Table 5. Parameters of VBGF of D. trunculus from different areas in the world 

 

L∞ K t0 Ø' Location Source 

48.9 

43.48 

35.9 

42.5 

52.84 

36.0 

41.8 

47.3 

47.56 

44.15 

42.44 

40.05 

44.10 

0.38 

0.77 

0.96 

- 

0.55 

0.96 

0.71 

0.58 

0.30 

0.62 

0.75 

0.69 

0.76 

0.29 

- 

0.67 

- 

0.52 

- 

0.35 

0.52 

- 

-0.52 

-0.40 

-0.80 

- 

2.96 

3.08 

3.09 

- 

3.19 

3.10 

3.09 

3.11 

2.83 

3.08 

3.13 

3.04 

3.17 

Atlantic 

Atlantic 

Mediterranean Sea 

Atlantic 

Atlantic 

Atlantic 

Mediterranean Sea 

Atlantic 

Mediterranean Sea 

Marmara Sea 

Marmara Sea 

Marmara Sea 

Marmara Sea 

Guillou and Le Moal, 1980 

Ansell and Lagardère, 1980 

Bodoy, 1982 

Bayed and Guillou, 1985 

Mazè and Laborda, 1988 

Vakily, 1992 

Ramón et al., 1995 

Gaspar et al. 1999 

Zeichen et al., 2002 

Deval, 2009 

Deval, 2009 

Çolakoğlu and Tokaç, 2011 

This study 

 



  S. Çolakoğlu  /  Turk. J. Fish. Aquat. Sci. 14: 221-230 (2014) 229 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

References 
 

Alverson, D.L. and Carney, M.J. 1975. A graphic review of 

the growth and decay of population cohorts. J. Cons. 

int. Explor. Mer., 36: 133–143. 

Ansell, A.D. and Trevallion, A. 1969. Behavioural 

adaptations of intertidal molluscs from a tropical 

sandy beach. Journal of Experimental Marine Biology 

and Ecology, 4, 9 –35. 

Ansell, A.D. and Lagardère, F. 1980. Observations on the 

biology of Donax trunculus and Donax vittatus at Ile 

d’Oleron (French Atlantic Coast). Marine Biology, 

57(4): 287–300. 

Ansell, A. D., McLachlan, A., Erasmus, T. and Junk, W. 

1983. The biology of the genus Donax. Developments 

in hydrobiology, sandy beaches as ecosystems. 607–

635, 19p. 

Ansell, A.D., Günther, C.P. and Burrows, M.T. 1998. 

Partial emergence of the bivalve Donax trunculus in 

response to abrupt changes in light intensity and 

before spawning. Journal of the Marine Biological 

Association of the United Kingdom, 78, 669–672. 

Bayed, A. and Guillou, J. 1985. Contribution à l ètude des 

populations du genre Donax: la population de D. 

trunculus L. (Mollusca, Bivalvia) de Mehdia (Maroc), 

Annales de I'Institut Ocèanographique, 61 (2): Paris, 

139–147. 

Bayed, A. 1990. Reproduction de Donax trunculus sur la 

cote Atlantique marocaine, Cahiers de Biologie 

Marine, 31: 159–170. 

Bodoy, A. 1982. Croissance saisonnière du bivalve Donax 

trunculus L. en Méditerranée nord-occidentale 

(France). Malacologia 22(1–2): 353–358. 

Brey, T. 2001. Population dynamics in benthic 

invertebrates. A virtual handbook. Alfred Wegener 

Institute for Polar and Marine Research, Germany. 

Available: http://www.awi-bremerhaven.de/Benthic/ 

Ecosystem/FoodWeb/Handbook/main.html. 

Brown, A.C. and McLachlan, A. 1990. Ecology of Sandy 

Shores. Elsevier Science, Amsterdam, 328 pp. 

Cardoso, R.S. and Veloso, V.G., 2003. Population dynamics 

and secondary production of the wedge clam Donax 

hanleyanus (Bivalvia: Donacidae) on high-energy, 

subtropical beach of Brazil. Marine Biology, 142: 

153–162. 

 doi: 10.1007/s00227-002-0926-2 

Crisp, D. J. 1984. Energy flow measurements. In N. A. 

Holme, and A. D. McIntyre (Eds.), Methods for the 

study of Marine Benthos, 2nd Edition Blackwell 284–

372. Oxford. 

Çolakoğlu, S. and Tokaç, A. 2011. Some population 

parameters of the wedge clam (Donax trunculus L., 

1758) in the west Marmara Sea. Ege Journal of 

Fisheries Aquatic Sciences, 28(2): 65–70.   

Degiovanni, C. and Mouëza, M. 1972. Contribution a 

l’étude de la biologie de Donax trunculus L. 

(Mollusque, Lamellibranche), dans l’Algérois: 

écologie en baie de Bou-Ismail. Tethys 4, 729–744. 

Dantart, L., Frechilla, M. and Ballesteros, M. 1990. Fauna 

malacologica del Estany des Peix (Formentera). 

Iberus, 9: 111–125. 

Deval, M. C. 2009. Growth and reproduction of the wedge 

clam (Donax trunculus) in the Sea of Marmara, 

Turkey. Journal of Applied Ichthyology, 25: 551–558. 

 doi: 10.1111/j.1439-0426.2009.01258.x 

Donn, T.E. and Els, S.F. 1990. Burrowing times of Donax 

serra from the south and west coasts of South Africa. 

Veliger 33, 355– 358. 

Gaspar, M.B., Ferreira, R. and Monteiro, C.C. 1999. 

Growth and reproductive cycle of Donax trunculus L., 

(Mollusca: Bivalvia) off Faro, southern Portugal. 

Fisheries Research, 41 (3): 309–316. 

Gaspar, M.B., Chícharo, L. M., Vasconcelos, P., Garcia, A., 

Santos, A.R. and Monteiro, C.C. 2002a. Depth 

segregation phenomenon in Donax trunculus 

(Bivalvia: Donacidae) populations of the Algarve 

coast (southern Portugal). Scientia Marina, 66 (2): 

111–121. 

Gaspar, M.B., Santos, M. N., Vasconcelos, P. and Monteiro, 

C. C. 2002b. Shell morphometric relationships of the 

most common bivalve species (Mollusca: Bivalvia) of 

the Algarve coast (southern Portugal). Hydrobiologia, 

477:73–80.  

 doi:10.1023/A:1021009031717 

Gaspar, M.B., Santos, M. N., Leitão, F., Chícharo, L., 

Chícharo, A. and Monteiro, C.C. 2003. Recovery of 

substrates and macro-benthos after fishing trials with 

a new Portuguese clam dredge. Journal of the Marine 

Biological Association of the United Kingdom, 83, 

713–717. 

 doi: http://dx.doi.org/10.1017/S0025315403007690h 

Gayanilo, F. Jr, C., Sparre, P. and Pauly, D. 1995. FAO-

ICLARM stock assessment tools (FiSAT) user’s 

manual. FAO Comp. Info. Ser. (FAB, Rome) 8. 126 

pp. 

Guillou, J. and Le Moal, Y. 1980. Aspects de la dynamique 

de Donax vittatus et Donax trunculus en baie de 

Douarnenez. Annales de I'Institut Ocèanographique, 

Paris, 56(1): 55–64. 

Guillou, J. 1982. Variabilité des populations de Donax 

trunculus et Donax vittatus en baie Douarnenez. 

Netherlands Journal of Sea Research, 16, 88– 95. 

Guillou, J. and Bayed, A. 1991. Contraintes du milieu sur 

les populations de Donax trunculus L. et Donax 

venustus Poli du littoral atlantique marocain, 

Oceanologica Acta, 14: 291-298. du domaine 

paralique, In Les biocénoses marines et littorales de 

Méditerranée, 133–145. 

Herrmann, M., Carstensen, D., Fischer, S., Laudien, J., 

Penchaszadeh, E.P. and Arntz, E.W. 2009. Population 

structure, growth, and production of the wedge clam 

Donax hanleyanus (Bivalvia: Donacidae) from 

Northern Argentinean beaches. Journal of Shellfish 

Research, 28(3): 511–526. 

Hoenig, J.M. 1983. Empirical use of longevity data to 

estimate mortality rates. U.S. Fishery Bulletin, 81, 

898–903. 

Huz, R., Lastra, M. and López, J. 2002. The influence of 

sediment grain size on burrowing, growth and 

metabolism of Donax trunculus L. (Bivalvia: 

Donacidae). Journal of Sea Research, 47: 85–95. 

 doi: 10.1016/S1385-1101(02)00108-9 

Labourg, P.J. and Desprez, M. 1997. Biocénoses des 

milieux semifermés naturels ou aménagés, In Les 

biocénoses marines et littorales françaises des côtes 

atlantiques, Manche et Mer du Nord. Synthèse, 

Menaces et perspectives, 119–130. 

Laudien, J., Flint, N. S., van der Bank, F. H. and Brey, T. 

2003. Genetic and morphological variation in four 

populations of the surf clam Donax serra (Röding) 

from southern African sandy beaches. Biochemical 

Systematics and Ecology 31, 751–772. 

 doi: 10.1016/S0305-1978(02)00252-1 

Mazé, R. and Laborda, A.J. 1988. Aspectos de la dinámica 

http://www.awi-bremerhaven.de/Benthic/
http://dx.doi.org/10.1016/S1385-1101(02)00108-9


 230 S. Çolakoğlu  /  Turk. J. Fish. Aquat. Sci. 14: 221-230 (2014)  

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

de poblaciόn de Donax trunculus (Linnaeus, 1758) 

(Bivalvia: Donacidae) en la ría de el Barquero (Lugo, 

NO España). Inv.Pesq. 52:299–312. 

Mazé, R. 1990. Estimaciόn de la producciόn del bivalvo 

Marino Donax trunculus L. en la rıá de el Barquero 

(Galicia). Iberus 9:155–160. 

Mazé, R.A. and Laborda, A.J. 1990. Cambios estacionales 

de una población de Donax trunculus (Linnaeus, 

1758) (Pelecypoda: Donacidae) en la ría de El 

Barquero (Lugo, NO. De Espana). Scientia Marina, 

54(2):131–138. 

McLachlan, A. 1979. Growth and production of Donax 

sordidus Hanley on an open sandy beach in Algoa 

Bay. South African Journal of Zoology, 14:61–66. 

McLachlan, A. and Young, N. 1982. Effects of low 

temperature on the burrowing rates of four sandy 

beach molluscs. Journal of Experimental Marine 

Biology and Ecology, 65:275–284. 

Mouëza, M. 1972. Contribution a l’étude de la biologie de 

Donax trunculus L. (Mollusque, Lamellibranche), 

dans l’Algérois: écologie en baie de Bou-Ismael. 

Tethys, 4:745–756. 

Neuberger-Cywiak, L., Achituv, Y. and Mizrahi, L. 1990. 

The ecology of Donax trunculus Linnaeus and Donax 

semistriatus Poli from the Mediterranean coast of 

Israel. Journal of Experimental Marine Biology and 

Ecology, 134(3):203–220. 

Pauly, D. 1980. On the relationships between natural 

mortality, growth parameters and mean environmental 

temperature in 175 fish stocks, J. Cons. Int. Explor. 

Mer., 39(2):175–192. 

Pauly, D. and Munro, J.L. 1984. Once more on growth 

comparison in fish and invertebrates, Fishbyte, 

2(1):21–30. 

Ramón, M. 1993. Estudio de las poblaciones de Chamelea 

gallina (Linnaeus, 1758), Donax trunculus (Linnaeus, 

1758) (Mollusco: Bivalvia) en el Golfo di Valencia 

(Mediterraneo Occidental). Tesi di dottorato, Univ. 

Barcellona, 395 pp.  

Ramón, M., Abelló, P. and Richardson, C.A. 1995. 

Population structure and growth of Donax trunculus 

(Bivalvia: Donacidae) in the western Mediterranean. 

Marine Biology, 121: 665–671.  

Rueda, J.L., Fernández-Casado, M., Salas, C. and Gofas, S. 

2001. Seasonality in a taxocoenosis of molluscs from 

soft bottoms in the Bay of Cadiz (southern Spain). 

Journal of the Marine Biological Association of the 

United Kingdom, 81:903–912. 

Salas-Casonova, 1987. The Donacidae of the bay of Malaga 

(Spain), Taxonomy. Basteria, 51:33–50. 

Scherrer, B. 1984. Biostatistique. In: Morin, Gaëtan (Ed.). 

Boucherville, Québec, 850 pp. 

Sparre, P. and Venema, S.C. 1992. Introduction to Tropical 

Fish Stock Assessment, Part 1. Manual. FAO 

Fisheries Technical Paper. No. 306.1 Rev. 1. Rome, 

FAO. 376 pp.   

Tebble, N. 1966. British Bivalve Seashells. A Handbook for 

Identification, British Museum (Natural History). 

Alden Pres, Oxford, 212 pp. 

Tirado, C. and Salas, C. 1998. Reproduction and fecundity 

of Donax trunculus L. 1758 (bivalvia: Donacidae) in 

the littoral of Malaga (Southern Spain). Journal of 

Shellfish Research, 17:169–176. 

Trueman, E.R. 1971. The control of burrowing and the 

migratory behaviour of Donax denticulatus (Bivalvia: 

Tellinacea). Journal of Zoology, 165:453–469. 

Vakily, J.M. 1992. Determination and comparison of 

bivalve growth, with empasis on Thailand and other 

tropical areas. ICLARM Technical Report 36, Manila, 

125 pp. 

Voliani, A., Auteri, R., Baino, R. and Silvestri, R. 1997. 

Insediamento nel substrato ed accrescimento di Donax 

trunculus L. sul litorale toscano. Biol. Mar. Medit., 

4(1): 458–460. 

Wilson, J.G. 1999. Population dynamics and energy budget 

for a population of Donax variabilis (Say) on an 

exposed South Carolina beach. J. Exp. Mar. Biol 

Ecol., 239:61– 83. 

Zeichen, M.M., Agnesi, S., Mariani, A., Maccaroni, A. and 

Ardizzone, G.D. 2002. Biology and population 

dynamics of Donax trunculus L. (Bivalvia: 

Donacidae) in the South Adriatic Coast (Italy), 

Estuarine. Coastal and Shelf Science, 54:971-982.  

doi: 10.1006/ecss.2001.0868 


