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ABSTRACT 

The European pilchard (Sardina pilchardus Walbaum, 1792) is one of the main target species 

of commercial fishery along the Aegean coasts. This work was carried out between July 2014 

and June 2015 off Saros Bay (North Aegean Sea, Turkey). The study focuses on determining 

the reproductive period of the species. The elevated GSI values suggested the spawning period 

occurred mainly between September and May with a peak in February. 
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1. INTRODUCTION 

Species-specific life history data (age, growth, maturity, sex ratio, time of spawning, fecundity, 

feeding, and mortality) are very important in the context of fisheries management, as they 

constitute the supporting material for the technical management regulations (Winemiller, 

2005). Long-term availability of life history data may also detect evolutionary adaptations of a 

population to exogenous disturbance, such as fishing pressure (Olsen et al., 2004). Fish 

reproductive modes are extremely diverse, which includes variations concerning partner choice, 

spawning grounds and periods, and distinct schemes for parental care (Wootton and Smith, 

2015). To understand those reproductive strategies in relation to the size at maturity, 

reproductive period and spawning grounds is essential to management of both fisheries and 

aquatic ecosystems (Fontoura et al., 2018).  

 Small pelagic species comprise about one quarter of the global catch of fishes, such that 

they are both economically and ecologically considerable (Lleonart and Maynou, 2003; Ganias, 

2014). Among these species, the European sardine (Sardina pilchardus Walbaum, 1792), plays 

a key role in maintaining ecological processes in marine systems, occupying an essential 

intermediate trophic level in pelagic ecosystems (Bakun, 2006; Rumolo et al., 2016). This 

species belongs to the Clupeidae family, inhabiting from the North Sea to Senegal in the 

Atlantic waters, as well as in the Mediterranean Sea (Parrish et al., 1989) and is a schooling 

fish, usually inhabiting the continental shelf (Iglesias et al., 2003), whose landings account for 

15% (more than 185.000 tons) of the total production of the Mediterranean Sea between 2016 
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and 2018 (FAO, 2020). The European sardine (Sardina pilchardus Walbaum, 1792) is a 

multiple batch spawner with continuous development of gametes, showing a protracted 

spawning period with early maturation and high fecundity across most of the distribution range 

(Zwolinski et al., 2001; Somarakis et al., 2004; Silva et al., 2006; Ganias, 2009), also displaying 

a high variability in terms of its recruitment, biomass, and distribution, mostly dependent on 

environmental and climatic conditions (Katara et al., 2011; Basilone et al., 2021). 

 All over the world, the information on the reproductive period of Sardina pilchardus 

were given in the Portugal (Ré et al., 1990; Zwolonski et al., 2001), in the Izmir Bay (Hoşsucu, 

1992; Karakayış and Toğulga, 2000), in the Iberian Peninsula (Sola et al., 1992; Guisande et 

al., 2001), in the Aegean Sea (Cihangir, 1996), in the Dardanelles (Tekinay et al., 2002), in the 

Northern Atlantic (Ettahiri et al., 2003; Stratoudakis et al., 2004; Silva et al., 2006), in the 

Thermaikos Gulf (Voulgaridou and Stergiou, 2003), in the Biscay Bay (Bellier et al., 2007), in 

the Morocco (Amenzoui et al., 2005), as a summary. The aims of the present study were to 

provide first information on the spawning period of the european pilchard in the Saros Bay 

(North Aegean Sea, Turkey) and to compare these results with those of the previous studies. 

 

2. METHODOLOGY 

The Mediterranean Basin has an oligotrophic feature, whereas the eastern Mediterranean exists 

its highest oligotrophic part (Psarra et al., 2000). There is a trend parallel to the decreasing 

primary production values along the North-South line of the Aegean Sea (Antoine et al., 1995; 

Gönülal and Dalyan, 2017). The northern Aegean territories are qualified by an extended 

continental shelf, smooth muddy/sandy grounds and top nutrient concentrations (Maravelias 

and Papaconstantinou, 2006) and when compared with the southern Aegean territories, these 

areas are higher for zooplankton and phytoplankton abundance (Theocharis et al., 1999). 

The northern Aegean coasts of Turkey are divided to sub-regions as the Saros Bay, the 

Gallipoli Peninsula, the Gökceada and Bozcaada Islands and the Edremit Bay (Cengiz and 

Paruğ, 2020; Cengiz, 2021a; Cengiz, 2021b). The length of Saros Bay is about 61 km and the 

width at the opening to the Aegean Sea is about 36 km (Eronat and Sayın, 2014). As the bay 

had been closed to bottom trawl fishing since 2000 (Cengiz et al., 2014) and no industrial 

activity was prevalent in the area (Sarı and Çağatay, 2001), it can be considered as a pristine 

environment (Cengiz et al., 2015) (Fig 1). 

Samples were obtained monthly between July 2014 and June 2015 in random stratified 

sampling from commercial fishermen off Saros Bay. The individuals were measured to the 

weighed to the nearest 0.01 g in total weight. The sex was determined by examining the gonads 
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macroscopically. Gonads of all specimens were dissected and weighed to the nearest 0.001 g 

to calculate the spawning period. The spawning period was estimated by analysing, monthly, 

the changes of the gonadosomatic index (GSI) using the equation: GSI = [Wg/(W – Wg)] * 100 

where, Wg is the gonad weight (g) and W is the total weight (g) of fish (Avsar, 2005). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Northern Aegean coasts of Turkey (1: Saros Bay; 2: Gallipoli Peninsula; 3: Gökçeada 

Isl.; 4: Bozcaada Isl.; 5: Edremit Bay. 

 

3. RESULTS 

In present study, the reproductive cycles of female and male individuals was synchronized. All 

year around the GSI values for females were higher than the male values. GSI reached the 

highest values with 5.32 and 5.00 for females and males, respectively, in February. The elevated 

GSI values suggested the spawning period occurred mainly between September and May with 

a peak in February (Fig 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. GSI values for females and males of Sardina pilchardus from Saros Bay (North 

Aegean Sea, Turkey). 
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4. DISCUSSION 

Comparison the spawning periods of Sardina pilchardus from Saros Bay with those reported 

by other authors in different areas is shown in table 1. The spawning period has a close 

relationship to the ecological characteristics of the water system in which the species live 

(İlkyaz et al., 2010; Cengiz et al., 2019) and apparently varies from area to area because of the 

differences in hydrographic and climatic conditions (İlhan et al., 2010). 

 

Table 1. Comparison the spawning periods of Sardina pilchardus from Saros Bay with those 

reported by other authors in different areas. 

 
 

References Area 
Month 

Jan Feb March April May June July Aug Sept Oct Nov Dec 

Ré et al. (1990) Portugal x x x             x x x 

Hoşsucu (1992)* İzmir Bay  x x x x x           x x 

Sola et al. 

(1992)* 

Iberian 

Peninsula  
x x x x x x x     x x x 

Cihangir (1996)* Aegean Sea x x x x x       x x x x 

Karakayış and 

Toğulga (2000)* İzmir Bay  x x x x           x x x 

Guisande et al. 

(2001)* 

Iberian 

Peninsula  
    x x                 

Zwolonski et al. 

(2001)* Portugal x x x x         x x x x 

Tekinay et al. 

(2002)* Dardanelles x x x x         x x x x 

Ettahiri et al. 

(2003)* 

Northern 

Atlantic  
x x x             x x x 

Voulgaridou and 

Stergiou (2003)* 

Thermaikos 

Gulf  
x x x x           x x x 

Stratoudakis et 

al. (2004)*  
Northern 

Atlantic  
x x x             x x x 

Amenzoui et al. 

(2005)* Morocco x x x x x x x     x x x 

Silva et al. 

(2006)* 

Northern 

Atlantic  
x x x x x           x x 

Bellier et al. 

(2007)* Biscay Bay   x x x x x x x x x x   

Erdoğan et al. 

(2010) 

Edremit 

Bay 
x x x x x       x x x x 

This study Saros Bay x x x x x       x x x x 

Note:  *from Erdoğan et al. (2010). 

 

5. CONCLUSION 

As a result, the data presented here may be used to compare similar parameters in ongoing 

fishery studies for different areas of world.  The results of present study will increase the life 

history data available for Sardina pilchardus by providing the scientific support required in 
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order to identify the current stock state and will help conservation and management of the 

species. 
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