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Polychaetes are naturally important components of the food webs of aquatic ecosystems. Perinereis 
cultrifera (Annelida: Polychaeta), a benthic species characterized by wide geographic distribution, has 
economic importance because it is used as bait in recreational fishing and as a food source in 
aquaculture. The feeding ecology of Perinereis cultrifera was studied over 12 months at three sites on 
the northeast coast of Algeria; a total of 1192 guts were observed. The investigation revealed that diet 
changed slightly according to the sampling site, season, and specimen sizes (larger individuals ingest 
more algae and polychaete) with a preference of P.cultrifera to green algae. In all sampling stations, a 
total of twelve items were found, but only five shown an occurrence superior to 3%. These were: mucus 
(51%), sand (15.6%), vegetable detritus (17.2%), Nereididae (6.7%) and Crustaceans (3.8%). No 
difference in digestive contents between sexes despite the evidence of higher carnivore behaviour for 
the males of Perinereis cultrifera than females. Individuals from El Kala (reference site) had bigger 
weight, length, and differentiated sexes comparing with Annaba and Skikda where the degree of 
pollution is more consequent. 
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INTRODUCTION 

It is well known that growth and reproduction 
in marine invertebrates can be directly influenced 
by the quantity and quality of food 
available(Prevedelli and Simonini, 2000). 
Polychaetes have been radiating into marine, 
freshwater, and terrestrial environments since the 
Cambrian (Butterfield, 2003). Conservatively, 1.3 
× 104 species of polychaetes are accepted as 
taxonomically valid (Read, 2014). They colonize a 
wide variety of marine habitats, from soft to hard 
substrates, from the intertidal zone to the hadal 
zone(Aguado et al. 2015; Graciela et al. 2012)and 
dominate marine sedimentary environments. 
Polychaetes are important components of hard-

bottom and pelagic communities as well. As 
common prey of various fishes, crustaceans, and 
shorebirds, polychaetes represent key trophic 
links in the estuarine and marine food web 
(Jumars et al. 2015).  

Perinereis cultrifera (Grübe, 1840) occurs 
along the Mediterranean, northwestern Europe, 
the Atlantic Ocean, the Indian Ocean, and the 
Pacific. In Algeria this species is known as the 
“worm with antennae and legs” or the “green 
worm”, and is commercially collected from natural 
populations(Rouabah et al. 2008), this species is 
used as bait in recreational fishing and as a food 
source in aquaculture. (Younsi et al. 2010). 

Benthic marine assemblages are 
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characterized by heterogeneity in species 
composition and abundance due to the interaction 
of various abiotic and biotic processes operating 
at different spatial scales and depths. Spatial 
heterogeneity is particularly evident among 
marine benthic assemblages associated with 
shallow-water habitats, as they generally undergo 
fluctuations in key environmental factors such as 
temperature, salinity, wave action, etc. (Witman 
and Dayton, 2001). Thus, several factors are 
known to influence the distribution and abundance 
of polychaetes, including the nature of the 
substrate, the amount of organic matter contained 
in the sediment, depth, salinity, and temperature 
(Hutchings, 1998). 

The study of morphometric parameters such 
as total length and body weight of polychaetes is 
used to detect a possible effect of pollution on the 
growth and reproduction of this species (Ramdani 
et al. 2020). The responses of organisms to 
chemical contamination of the environment allow 
them, to a certain extent, to maintain or restore a 
certain balance. These homeostatic mechanisms 
are reflected at the individual level by energy 
expenditure (Le Gal et al. 1997). A change in 
growth may reflect a change in the amount of 
energy present in an organism and suggests a 
decrease in energetic conversion to somatic 
tissues. Organisms can increase their survival in 
an environment polluted by the development of 
resistance with an evolutionary response to 
pollutants. However, the evolution of this 
resistance is usually accompanied by an 
expensive physical form, such as reduction of 
reproduction, growth (Wirgin and Waldman, 2004) 
or reduced tolerance to various stressors (Meyer 
and Di Giulio, 2003). 

The infaunal polychaete is regarded as a key 
species in ecosystem functioning because of its 
feeding behaviour, sediment reworking activities, 
and as a major link in food webs to fish and birds 
(Bocher et al. 2014; Vinagre et al. 2012). 
Polychaetes have a key role in bioturbation and 
deposit-feeding, which increases sediment 
erodibility, and consumption of some saltmarsh 
seeds and plants (Paramor and Hughes, 2007). 
Some polychaetes like Perinereis cultrifera can 
switch between a filter-feeding and a detritus-
feeding diet (Dean, 2008).Hediste diversicolor can 
feed in three ways (Durou et al. 2007; Scaps, 
2002) with a surface deposit feed by partially 
emerging from its burrow and consuming 
sediment, microphytobenthos, macroalgae, 
detritus and plant material using its eversible 
proboscis (Aberson et al. 2016). Nereididae may 

also be a predator of small invertebrates (Costa et 
al. 2006), and can suspension feed by secreting a 
mucous bag near the entrance of its burrow, 
drawing down suspended food particles by 
undulating its body, trapping them in the bag 
which is then eaten (Riisgard, 1991). The feeding 
methods and diets of polychaetes vary spatially 
and temporally, depending on the availability of 
different foods (Galvan et al. 2011). 

So far, there has been no complete research 
on the feeding ecology of Periniereis cultrifera. In 
the present study, we investigate about diet and 
feeding behaviour of P.cultrifera on the Algerian 
east coast. We analyzed monthly and seasonal 
variation of individual’s digestive tract contents to 
assess its feeding patterns and so, its trophic 
position in the wild. The study was carried out on 
different sizes, classes and sexes of polychaetes. 
 
MATERIALS AND METHODS 

2.1. Study area / Choice of sampling sites  
Sampling sites are located on the east coast of 
Algeria (Figure 1). The maximum tidal range in 
this region is 0.9 m. ElKala (36°53ʹ44ʺ N, 
008°26ʹ35ʺ E). This site is part of a national park 
and a naturally protected area that constitutes 
vital habitats for many species. Annaba (36°54ʹ27ʺ 
N, 007°45ʹ26ʺ E) is located about 78 km from El 
Kala. This site is exposed to pollution by 
pesticides and/or heavy metals released from a 
fertilizer factory and port activities (Sifi et al. 
2007). Skikda (36°45ʹ0ʺ N, 006°49ʹ60ʺ E) is 
located about 182 km from El Kala and it is near 
the city harbor, characterized by intense maritime 
traffic and polluted by polycyclic aromatic 
hydrocarbons (PAH) due to the presence of a 
petrochemical site and human activities ( 
Meghlaoui et al. 2015,b).Site selection was based 
on the abundance of species as well as ease of 
access to the study area; although representing a 
great geomorphological diversity from an 
ecological point of view. 
The sampling sites have the highest occurrences 
of Perinereis cultrifera according to previous 
studies conducted in those systems (Guemouda 
et al. 2014; Meghlaoui et al. 2015, a, b; Snani et 
al. 2015). To facilitate the statistical work and to 
keep the initial goal of comparing different 
environments, we decided to combine and 
analyze all data per sampling site (El Kala, 
Annaba, and Skikda) with no specific reference to 
sampling sites. 
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2.2. Field and laboratory work  
Monthly data on seawater pH, salinity, 

temperature, dissolved oxygen, and sediment 
abiotic parameters, were obtained to characterize 
the environmental conditions of each site. Salinity, 
pH and temperature values were measured in situ 
at each station. 

Organic matter of sediment was determined 
on the top centimeters of sediment samples 
obtained in each station with a 5 cm diameter 
corer and was frozen until laboratory analysis 
(Fidalgo E Costa et al. 2002); sediment samples 
were analyzed using Anne Method (1945). 

All specimens of Perinereis cultrifera used in 
this work were collected between December 2013 
and November 2014; at low tide in the intertidal 
zone. Some of the captured animals were too 
small to be dissected while others had no 
digestive tract contents due to damages during 
sampling. Therefore, the guts of 1192 animals 
were observed but, from these, 309 (35%) had 
any content. All seaworms were measured, based 
on the total length of individuals and body weight. 
The collection of digestive tract content was done 
after opening individuals with iris scissors, from 
the first to the last chaetiger. The material was 
then placed in a Petri dish and observed with a 
binocular stereomicroscope and, when necessary, 
a compound microscope. The identification of the 
found food items was narrowed down to the 
lowest possible taxonomic level. Due to the 
conditions of gut material, we chose to represent 
individual results as a percentage of the 
occurrence. For each month the data were 
analyzed as the frequency of occurrence 
according to the following formula:  

(
(𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑖𝑔𝑒𝑠𝑡𝑖𝑣𝑒 𝑡𝑟𝑎𝑐𝑡 𝑤𝑖𝑡ℎ 𝑎 𝑐𝑒𝑟𝑡𝑎𝑖𝑛 𝑖𝑡𝑒𝑚)

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑖𝑔𝑒𝑠𝑡𝑖𝑣𝑒 𝑡𝑟𝑎𝑐𝑡 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑐𝑜𝑛𝑡𝑒𝑛𝑡
) 𝑥 100

. 
Sex was determined when the individuals 

were opened to extract out the tract contents. 
Observation of the oocytes and the sperm plates 
was performed using binocular microscopes. 

2.3. Data Analysis 
The proportions of different food items ingested 
per individual were compared between the sexes 
using T-tests and among size classes (large, 
medium, small) using one-way ANOVA (each food 
item was analyzed separately). In both cases, the 
variables conformed to the assumptions of 
parametric statistics of normality by Kolmogorov-
Smirnov or Shapiro-Wilk test according to sample 
size and homogeneity of variances were 

investigated by Levene’s test respectively (Zar, 
1984; Underwood, 1997). 
For the statistical analysis of seasonal effects and 
due to the scarcity of gut contents in somemonths, 
the data from the different months were merged 
into four seasons of 2014: spring (March, April, 
and May), summer (June, July and August), 
autumn (September, October and November) and 
winter (December; January and February). 
Spatial (El Kala vs. Annaba vs. Skikda) and 
seasonal (spring vs. summer vs. autumn vs. 
winter) effects in the proportion of food items 
ingested were investigated using two-way. A 
similar analysis (i.e. two-way ANOVA followed by 
planned comparisons) was performed for the 
abiotic factors measured. To evaluate which 
groups differed significantly from each other, 
posthoc tests for samples with different sizes were 
used with a p-level of 0.05. All descriptive 
statistics were expressed as mean ± standard 
error or standard deviation of the mean. All 
statistical tests were performed using SPSS_ 
version 20 software (SPSS Inc., Chicago IL, 
USA). 
 
RESULTS 

3.1. Abiotic factors of water and sediment  
Monthly water temperature values showed a 

variation according to the normal annual 
behaviour of this parameter (Table.1). The 
ANOVA revealed a non-significant effect of the 
sampling site (F= 0.021, p= 0.98), but revealed an 
effect of the season (F= 4.21, p= 0.013). 
Temperature with the highest values and the 
lowest were recorded respectively during Summer 
in El Kala (32ºC) and winter in Skikda (9ºC). 
There is also an effect caused by seasonality 
(Spring:18.5 ± 2.93 ºC; Summer 28.11± 2.26 ºC; 
Autumn; 18.22 ± 4.14 ºC; Winter:12.38 ± 1.81 ºC; 
- posthoc HSD test, p= 0.000 <0.001). 

Salinity values reflect tidal influence, rainfall, 
and river flow, which is observed through constant 
stratification throughout the year (Table.1). There 
was a non-significant effect between sites (F= 
0.048, p= 0.95). On the other hand; an effect of 
seasonality was observed (F= 4.21, p= 0.013) 
especially in summer and autumn at the three 
sites. 

pH levels were higher in Skikda and Annaba 
comparing to El Kala site with a significant effect 
(F= 412.068, p= 0.000). there was an effect of 
seasonality, especially during the summer. 

ANOVA showed significant differences 
between sites (p = 0.000) concerning water’s 
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dissolved oxygen the values were higher in El 
Kala site, and at their lowest levels in Skikda 
(Table.1). 

The sediment organic matter (Table.1) is 
related to grain size composition in the different 
sampling sites. The ANOVA showed significant 
differences between sites (p = 0.000). 

Sediment’s pH, Conductivity, and CaCo3 
values were stable during the study period with a 
significant difference between sites (p = 0.000). 

3.2. Relationships among sediment and 
seawater abiotic parameters 

With the use of Principal Component Analysis 
(PCA) as a preliminary and exploratory 
descriptive, the approach made it possible to 
visualize the structuring of the temporal and 
spatial variation at the three sites according to 8 
variables. After using a KMO test (Kaiser-Meyer-
Olkin Measure of Sampling Adequacy) (KMO = 
0.652) and Bartlett’s test of sphericity with 
significance (p=0.000) we could confirm a strong 
use of the PCA in our study. Two main 
components described 92.653% of the variation 
(Figure.2). Each component is described 
according to the dominant group of variables. The 
first principal component accounting for 69.833% 
of the variances was associated with pH of water 
and sediment as well as a higher value of CaCo3. 
Only water salinity and water temperature were 
represented by the second component. 
Correlations were established to assess the 
relationships between abiotic parameters in 
samples of water and sediment in the three sites 
(Figure.2).  

The results have shown that water 
temperature was strongly correlated to the salinity 
and pH of water, respectively. We observed a 
negative correlation between pH and dissolved 
oxygen.  

3.3. General view of the distribution of sex and 
diet of P. cultifera between the studied sites 

(Table.2) showed that the number of 
seaworms is higher in El Kala site comparing with 
Annaba and Skikda respectively, but there is no 
significant difference between the number of 
specimens collected in the three studied sites (p= 
0.169).  

The distribution of sexes differs from a site to 
another, in fact, we noticed that the number of 
males is higher and dominant in Annaba site, 
Skikda site has more undifferentiated individuals, 
and El Kala site seems to be more balanced 
between males and females (Figure.3). 

(Figure.4) showed an unequal distribution of 
the diet in the studied sites, the number of the 
herbivorous is higher in Annaba site, El Kala has 
more carnivorous specimens than Annaba and 
Skikda, and no significant difference for the 
omnivorous individuals between the three sites. 

3.4. Spatial and seasonal diet variations  
Twelve items were found in gut contents for 

all sampling sites (Table.3). However, from this 
total, only five showed a frequency of occurrence 
higher than 3%. These items were mucus (51%), 
sediment (15.6%), vegetable detritus (17.2%), 
Nereididae (6.7%) and Crustacea (3.8%).  

The results for feeding habits of P.cultrifera in 
all sampling stations clearly show the ingestion of 
various food items, with differences in the 
occurrence of these items between sites and 
during the year (Figure 5). 

ANOVA showed a non-effect of sampling site 
(p ≥0.005) and the season (p ≥0.005) on the 
percentage of mucus; there was no effect of the 
interaction between the two independent variables 
(p ≥0.005). 

Results showed that mucus seems to be the 
most important item especially during 
summer/autumn periods (El Kala 52.2%; Annaba 
54.7%; Skikda 55.3%), lowest values were 
observed during winter (El Kala 49.2%; Annaba 
46.9%; Skikda 46.8%). 

There were no significant differences between 
sampling sites concerning the amount of ingested 
sediment (p ≥0.005). Besides, noteworthy 
differences related to season (p ≥0.005) 
interaction (p ≥0.005). In autumn P.cultrifera  
ingested a higher percentage of sand (El Kala 
17.39%; Annaba 15.94%; Skikda 16.92%). The 
lowest values were in winter and spring (El Kala 
13.33%; Annaba 14.75%; Skikda 16.22%).  

ANOVA results showed, for vegetable 
detritus, that there were no differences between 
sampling sites (F = 0.48, p = 0.61), seasons (F= 
0.22, p = 0.87) and interaction sites and season 
(F= 0.23, p = 0.96). 
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Table1: abiotic parameters of water and sediment in the sampling sites. 
 

 
Site 

Sediment Water 

pH (at 25°) 
Conductivity 

(ms/cm) 
Organic 

Matter (%) 
CaCo3 (%) pH 

Salinity 
(ppt) 

Dissolved Oxygen (mg/l) 
T 

(°C) 

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

El Kala 7.12 0.01 2.71 0.01 4.40 0.10 0.45 0.01 8.03 0.01 36.83 0.29 11.52 0.03 19.10 0.577 

Annaba 8.80 0.00 1.50 0.00 1.06 0.01 3.42 0.33 8.08 0.01 36.77 0.25 8.40 0.01 19.70 0.603 

Skikda 8.80 0.00 1.50 0.00 1.76 0.01 3.56 0.02 8.18 0.01 37.39 0.02 6.10 0.10 19.18 0.560 

F 
84672 
0.000 

43923 
0.000 

2737.529 
0.000 

275.933 
0.000 

412.067 
0.000 

7.082 
0.26 

6083.765 
0.000 

1.010 
0.148 p 

(SD = standard deviation, F = F-test, p = P Value). 
Table 2: General comparison of the distribution of sex and diet of P. cultrifera between the studied sites. 

Site Number of individuals 
Sex Diet 

Male Female Undifferentiated Herbivorous Carnivorous Omnivorous 

El Kala 475 186 215 74 89 237 149 

Annaba 441 229 145 67 267 27 147 

Skikda 289 73 77 139 166 25 98 

F 1.877 3.772 3.391 4.408 6.358 13.05 1.729 

P Value 0.169 0.033 0.046 0.02 0.005 0.000 0.193 

(F = Fisher test) 
 

 
Figure 1 :Location of the sampling sites along the eastern coast of Algeria (black dotes). 
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Table3: Gut content of Perinereis cultrifera in the whole sampling sites (main items in bold). 

Gut Contents (n= 883) % 

Mucus 51 

Sediment 15.6 

Vegetable detritus 17.2 

Total Polychaeta 9.2 

Nereididae 6.7 

Polychaeta (unidentified) 2.5 

Total Crustacea 3.8 

Isopoda (unidentified) 1 

Amphipoda (unidentified) 0.6 

Crustacea (remains) 2.2 

Others 3.2 

Gastropoda 0.5 

Bivalvia 0.9 

Insecta (unidentified) 0.6 

(unidentified) 1.2 

(Here, n indicates the total number of individuals). 

 
 
Figure 2 :Principal component analysis (PCA) based on the spatiotemporal variation. Component1: 

69.83%, Component 2: 22.82%. correlation circle of variables assayed with the first two principal axes. 
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Figure 3:Sex distribution of P. cultrifera in the sampling sites. Different letters indicate statistically 
significant differences between treatments (p< 0.05, Tukey test). 

 
 

Figure 4: Diet distribution of P.cultrifera in the sampling sites. Different letters indicate statistically 
significant differences between treatments (p< 0.05, Tukey test). 
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Parapods and rests of P.cultrifera, as well as 
some other Nereididae, were found in the 
samples suggesting cannibalistic behaviour. The 
ANOVA showed a non-significant marginal effect 
for the sampling sites (F= 0.34, p = 0.79) and a 
non-significant effect for the season of the year 
(F= 0.13, p = 0.87). Although, the same analysis 
revealed a non-significant effect of the interactions 
between variables (F= 0.18, p = 0.98). 

There were non-significant effects away from 
the sampling sites (F = 1.57, p= 0.20) on the 
percentage of total Crustaceans items found in 
the digestive tract of Perinreiscultrifera.These 
observations were found for seasons effect (F = 
0.44, p= 0.72) and interaction between variables 
(F = 0.88, p= 0.50). The highest values were 
observed in El Kala site in winter (10%), Annaba 
in summer (4.7%), and Skikda in autumn (4.6%). 

For the increment of the item “other” (different 
animal groups found in small quantities; see 
Table.3), results showed higher values in this item 
in winter (Figure. 5) was due to the presence of a 
variety of these items. In spring, a slight decrease 
was observed in all sampling sites (Figure. 5). 

(Figure. 6) shows the contents for each site 
and a graph formed by the whole of the sampling 
sites. All crustaceans and polychaetes found were 
grouped for all sampling sites, as well as other 
items were grouped in one variable. 

The analysis of this figure makes clear the 
main gradients found in the diet of this species 
from EL Kala, Annaba, and Skikda. A slight 
decrease of sand and increased predation of 
crustaceans and polychaetes from El Kala 
comparing to Annaba and Skikda respectively.  

3.5. Body size, body weight, and sex effects on 
diet 

Results showed a significant difference 
between the three sizes studied (S1, S2, and S3) 
(posthoc HSD test, p<0.05) for mucus, sand, 
vegetable detritus, and polychaetes (Table.4). 
Smaller individuals (S1) ingest a higher quantity of 
sediment (S1>S2>S3) and a lower quantity of 
polychaetes (S1<S2<S3). On the other hand, 
larger individuals (S3) ingest more algae and 
polychaetes and have lower mucus values 
ingested. The feeding strategies have changed 
between S1, S2, and S3 size classes, ingesting 
the latter higher quantities of mucus (Table.4).  

The results of the three category sizes (W1, 
W2, W3) showed statistical differences between 
them for mucus, sand, vegetable detritus, and 
polychaetes (Table.4). Heavier individuals (W3) 
ingest more algae and polychaetes comparing to 
light individuals (W1) and medium (W2) (Table.4). 
There is no significant difference between the 
three weight classes about “crustacean” and 
“others” items. 

(Figure.7) shows the relationship between the 
length and the weight of P.cultrifera in the studied 
sites. Results showed that generally, individuals 
with higher length are heavier with some 
exceptions; some worms were small with a high 
weight, and some were big with lightweight. 
Results showed that individuals from El Kala were 
bigger comparing to Annaba and Skikda 
respectively (Figure.7). 

There were no significant differences in food 
contents between males and females (Table.5) 
excepted for the polychaetes item where we found 
that males are tended to ingest polychaetes than 
females (p= 0.003). 

Table 4: Comparison (ANOVA) of gut contents of P. cultrifera (%) separated in different size 
classes: (S1) small, (S2) medium, (S3) large, and Comparison (ANOVA) of gut contents of P. 
cultrifera (%) separated in different weight classes: (W1) light, (W2) medium, (W3) heavy. 

  S1  S2  S3   
 n mean ± se n mean ± se n mean ± se F p 

Mucus 294 52.04 ± 0.029 295 62.71 ± 0.028 294 38.1 ± 0.028 18.65 0.000 

Sediment  36.73 ± 0.028  8.47 ± 0.016  1.7 ± 0.007 9.92 0.000 

Vegetable detritus  3.06 ± 0.01  11.86 ± 0.018  36.73 ± 0.028 7.31 0.000 

Polychaeta  2.72 ± 0.009  8.81 ± 0.016  15.99 ± 0.021 16.07 0.000 

Crustacea  2.38 ± 0.008  1.36 ± 0.006  2.72 ± 0.009 0.34 0.709 

Others  4.08 ± 0.011  2.71 ± 0.009  2.72 ± 0.009 0.55 0.575 

  W1  W2  W3   

 n mean ± se n mean ± se n mean ± se F p 

Mucus 295 55.93 ± 2.895 293 53.24 ± 2.920 295 43.73 ± 2.893 4.888 0.008 

Sediment  28.81 ± 2.641  11.60± 1.874  6.44 ± 1.432 32.869 0.000 

Vegetable detritus  7.46 ± 1.532  15.36 ± 2.110  28.81 ± 2.641 25.441 0.000 

Polychaeta  2.37 ± 0.888  10.92 ± 1.825  14.24 ± 2.038 13.629 0.000 

Crustacea  3.05 ± 1.003  6.48 ± 1.441  3.39 ± 1.160 2.425 0.089 

Others  2.71 ± 0.947  4.10 ± 1.257  2.71 ± 0.947 0.567 0.567 

(n = indicates the number of individuals, SE = Standard error). 
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Figure 5: Different items ingested by Perinereis cultrifera in all sampling sites showing the 
ingestion of various food items between sites and during the year. 
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Figure 6: Main gut content of Perinereis cultrifera (%) in the whole sampling sites and in each site 

separately. 
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Figure 7: Length to weight relationship of Perinereis cultrifera in the three sampling sites (n=200, 

in each site). 
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Table 5 :Male and female P. cultrifera gut contents (%). 

 Male (n= 229) Female (n= 654)   

 mean ± sd mean ± sd F p 

Mucus  45.85 ± 0.49 52.75 ± 0.49 3.231 0.072 

Sediment 12.66 ± 0.33 16.67 ± 0.37 2.061 0.151 

Vegetable Detritus  21.40 ± 0.41 15.75 ± 0.36 3.805 0.051 

Polychaeta  13.97 ± 0.34 7.49 ± 0.26 8.616 0.003 

Crustacea 5.68 ± 0.23 3.82 ± 0.19 1.341 0.247 

Others 4.37 ± 0.20 2.75 ± 0.17 1.341 0.248 

(n = indicates the number of individuals, SD = Standard deviation, F = Fisher test, P = P value). 
 

 
DISCUSSION  

The study of the physico-chemical parameters 
of the sediments aims to specify the 
sedimentological characteristics to determine the 
environmental conditions. The study of the 
sediments collected from the study sites made it 
possible, on the one hand, to characterize in detail 
the granulometry of the sediment cover and, on 
the other hand, to establish the spatial variations 
of these characteristics. Our results on the 
sediment analyzes show that the El Kala site has 
a neutral pH, while the Annaba site, Skikda has a 
basic pH, this corresponds with the important 
values obtained by the determination of limestone 
contents in the sediments studied, and with the 
work of (Ben Bouih et al. 2005) mentioning that 
the neutral and basic character reflects the nature 
of the sediments, dominated by limestone soils. 
The conductivity of the sediments is very high at 
all the stations studied, indicating that the 
sediments studied are rich in monovalent and 
divalent ions. The recorded results of the particle 
size fraction show that these sediments are made 
up of the larger fractions of silt and sand and 
devoid of the clay fraction. The organic matter 
contents show that the sediments studied are not 
loaded with organic matter. The carbonate 
contents obtained vary and are very high in the 
site of Annaba and Skikda compared to El Kala. 
These results are in agreement with the 
granulometric data obtained, where these stations 
are characterized by the presence of coarse silt 
and sand fractions with high contents compared to 
other fractions and with low contents of organic 
matter. Our results agree with those of (Ben Bouih 
et al. 2005), who noted that these carbonates are 
abundant in the coarse fraction and accompanied 
by a low percentage in organic matter. 

Knowledge of the Physico-chemical 
parameters of water is necessary for 
understanding the different behaviours of 
chemical species and detecting the influence of 

natural and anthropogenic contributions. Thus, 
temperature changes can affect the catalytic 
efficiency and the binding capacity of enzymes 
(Hochachka and Somero, 2014) and can also 
upset the oxygen balance in tissues. Biochemical 
responses can also be impacted by hypoosmotic 
stress (Hamer et al. 2008). The temperature acts 
on the phenomenon of photosynthesis, which is 
responsible for the multiplication of our species 
(algae), whose role is very important in the 
solubility of salts and especially gases. On the 
other hand, it influences the pH. The median 
value of 7 at 25 ° C corresponds to a neutral 
solution (De Villers et al. 2005). It also makes it 
possible to correct the analysis parameters whose 
values are related to temperature (conductivity). 
The values observed show that the pH is 
increasingly neutral in the three stations both in 
wet and dry seasons. Indeed, the average pH 
value in the two stations (Annaba and Skikda), 
which receive the influence of urban and industrial 
discharges, is "8.2". The latter is greater than 8, 
thus indicating a slight alkalinization of the 
medium. The salinity of the three sites varies from 
31 ppt to 44 ppt during the annual campaign. It is 
in the names which provide for contents between 
35 ppt and 45 ppt (Huppatz et al. 1987). The 
salinity of closed or isolated seas may be different 
from that of large oceans. The lowest average 
value is recorded at the El Kala site with 31 ppt in 
December. Salinity can also vary throughout the 
year and depending on the season. The 
conductivity of seawater undergoes significant 
variations depending on temperature and salinity. 
Our conductivity results vary between 39 and 60 
ms/cm. The latter value is found on the Annaba 
site in June. However, these results remain 
practically within the standards since the electrical 
conductivity is of the order of 40 to 53 ms/cm, at a 
temperature of 25 ° C (Marcet, 1919). The 
average dissolved oxygen value is 10.6, 7.5, and 
7 mg / L respectively in El Kala, Annaba, and 
Skikda. The El Kala site has the highest dissolved 
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oxygen values, this site is the most entrophied, 
measurements were made during the day when 
photosynthesis was intense (Ramade, 2002). 
Conversely, the sites of Annaba and Skikda by 
pollution represent the lowest values of dissolved 
oxygen (Taleb et al. 2004). Dissolved oxygen is 
higher at low water than at high water, due to 
more intense photosynthetic activity, in fact, at low 
water, an algal bloom, with the production of 
oxygen by photosynthesis increases the rate of 
dissolved oxygen (Audry et al. 2004). The results 
obtained in this study are similar to other studies 
conducted by (Guemouda et al. 2014;  Meghlaoui 
et al. 2015, a; Snani et al. 2015) at the same sites, 
except for the dissolved oxygen and pH where in 
this study a statistically significant difference was 
observed between the three sites regarding the 
levels of the two parameters; which could suggest 
an alteration of the environments at Annaba and 
Skikda. 

Monthly biometric measurements show a 
similar evolution in individuals of the three 
populations: weight and total body length. The 
weight increases gradually at the start of the study 
period, reaching a maximum value in the spring at 
all three sites (ElKala, Annaba, and Skikda). This 
increase is followed by a decrease in weight in 
early summer. This corresponds with the breeding 
season. Work carried out on macrobenthic 
species exposed to environmental pollution could 
exhibit slow growth (Peteiro et al. 2006; Soto et al. 
2000). This could be associated with episodes of 
chemical stress which involve a loss of weight of 
the tissues of the organisms, linked to the 
mobilization of energy reserves for their 
detoxification (Modassir and Ansari, 2000). Even if 
the individuals from the three sites show a similar 
evolution, we see that the average weight in 
individuals from ElKala is higher than those from 
Annaba and Skikda. Our results are in agreement 
with several works carried out on P. cultrifera and 
other polychaetes showing that these biometric 
parameters in the worms coming from the 
contaminated site are always lower than the 
reference site (Durou et al. 2008; Gillet et al. 
2008; Meghlaoui et al. 2015, b; Mouneyrac et al. 
2010). 

As for the weight, the size of the individuals of 
the three study sites varies in the same way and 
during the same period of the year, it reaches its 
maximum in spring then decreases in summer 
reaching at the same time its minimum. This is in 
agreement with a study carried out showing the 
effect of environmental stress on Polychaete 
Annelids in the Skikda and ElKala site 

(Guemouda et al. 2014), by revealing the 
existence of a pollution effect on weight and 
height. in females of P. cultrifera. The individuals 
collected at Skikda (contaminated site) are 
smaller than those collected at El-Kala (reference 
site) and the difference between the two 
populations is very important. (Dutrieux et al., 
1989), indicate that chronic exposure to organic 
pollutants of a species of Nereididae (Nereis) 
results in a decrease in mean size as a function of 
the pollution gradient. 

Earlier studies of the activity of benthic 
invertebrates focused on feeding behaviour, 
deposit or suspension-feeding rates, and particle 
selection about food availability and 
environmental conditions e.g. (Cammen, 2013; 
Taghon and Greene, 1992). More research that is 
recent has included inter- and intra-specific 
interactions (Miron et al. 1991; Rosenberg et al. 
1997), responses to environnemental change 
(Ouellette et al., 2004), and territoriality (Miron et 
al. 1992). While the behavioral repertoires are 
known only for a few benthic invertebrates 
(Evans, 1971; Grelon et al. 2006). 

Perinereis cultrifera worms with an empty 
digestive tract were found in the study area. 
According to (Fidalgo e Costa et al. 2006), two 
main explanations may be used for these results: 
1) the increase of predatory activity showed a 
large number of worms with only a few 
unidentifiable remains on the gut contents, 
pointing out (Gaston, 1987) statement that empty 
digestive tracts can reveal a predatory feeding 
strategy, in which digestion is completed more 
quickly, as opposed to the digestion of vegetable 
matter rich in cellulose.2) the existence of a 
noticed continuous reproductive activity 
throughout the year (Fidalgo e Costa et al. 1998), 
in which the gut was reabsorbed and feeding 
ceased, as observed for this species and other 
Nereididae during its sexual maturity period 
(Golding and Yuwono, 1994; Last and Olive, 
1999). 

As observed in our study, the diet of 
P.cultrifera was contingent on a spatial scale. No 
regional differences in the diet of P.cultrifera were 
found. This suggests that although assemblages 
of potential food differ at these regional scales 
(Cole and Mcquaid, 2010). 

It is known that P.cultrifera as an omnivore 
species(Scaps, 2002)prefers algae, diatoms, and 
organic detritus (Goerke, 1971). According to 
Reish (1954) and (Barnes and Fauchald, 1979), 
but in our study, we observed an active filter-
feeding behaviour through the production of a 
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mucus net combined with a carnivore strategy.  
Mucus, the most frequent item found in the 

digestive tracts, is not by itself a food item; it is an 
aggregation complex of organic matter, bacteria, 
fungi, phytoplankton, and micro-phytobenthos. 
The little differences in mucus amount between El 
Kala and the other sites were certainly based on 
its less eutrophic state (Cancela da Fonseca et al. 
2001). This fact can be explained by i) the 
reduced quantity of particulate material in the 
water column, or ii) a favorable new feeding 
option as the capture of crustaceans and insect 
larvae (Costa et al. 2006). Mucus ingestion 
changed between size classes (Table.4), which 
maybe due to an ontogenetic change in feeding 
habits. Large individuals, acquire detritivorous 
habits feeding more frequently on the surface of 
the sediment. Possibly this strategy is due to the 
preference of ingesting algae and less mucus. On 
the other hand, small individuals with a different 
physical condition consumed fewer vegetables 
and polychaetes than others with an average 
amount of mucus. 

The frequent presence of sediment mainly 
sand in the digestive tract contents of P.cultrifera, 
which swallows large amounts of sediment in the 
sweep-and-plow food-searching strategy. This 
item may also have been overvalued once it was 
extremely persistent in the digestive tract because 
the digestive processes like the other mentioned 
items do not attack it. Like mucus, it shows 
microalgae glued to its surface (mainly diatoms), 
but also microfauna existing in the interstitial 
space (Lucas and Bertru, 1997; Tita et al. 2000). 
The amount of sediment ingested was different 
from EL Kala, Annaba, and Skikda with significant 
differences respectively. Consequently, those 
changes between the size classes suggest 
adaptative behaviour including a seasonal 
contribution of particulate organic matter (OM) 
(Magalhães et al. 1987). Therefore, when the OM 
amount is higher one may expect that P.cultrifera 
adopts a predominantly filter-feeding behaviour, 
reducing the amount of sand ingested. On the 
other hand, a reduced organic flow may increase 
ingested sand as it was found in Annaba and 
Skikda sampling sites. Our results are in 
adequation with several works from (Costa et al. 
2006; McLachlan, 1996; Meadows et al. 1990; 
Tamaki, 1987; Turner et al. 1995). 

Our work confirms a study of (Scaps et al. 
1992), who demonstrated that adults preferentially 
ingest, regardless of the nature or degree of 
decomposition, many species of green and brown 
algae (Fucus sp, Ulva Lactuca, Ascophyllum 

nodosum) found on the Channel coast. 
Detritus has an important role as a food 

source both in the freshwater and marine benthic 
communities. It is made up of all kinds of biogenic 
materials such as bacteria, protozoa, micro and 
macroalgae, parts of vascular plants in various 
degrees of decomposition, which may contain the 
energy to be used by the species consumers 
(Hansen and Kristensen, 1998; Tenore, 1977). In 
the study area, P.cultrifera used detritus as a food 
source in all sampling stations, especially 
vegetable detritus such as algae and roots with a 
preference for green algae. The sampling sites 
revealed variations in the percent occurrence of 
ingested vegetable detritus which increased 
according to animal size (Table.4), which may be 
related to the capacity of metabolizing the detritus 
amount inside a system, with a more torrential 
character (Magalhães et al.1987). 

The digestive contents of P.cultriferain the 
present study confirm the results of previous 
studies (Mcintosh, 1907; Bogucki, 1953; Fidalgo e 
Costa, 2006), which suggest cannibalistic 
behaviour in other species such as 
N.diversicolore, which is mostly studied for its 
feeding ecology. It showed a reproduction period 
in spring in all sites (Snani et al. 2015) for this 
reason the presence of larvae and juveniles in the 
gut contents was frequent at almost all sites 
(Figure 4). The larvae, juveniles, and parts of 
individuals found in the gut contents suggest that 
cannibalism follows the life cycle of this species 
and showed a slight increase after the referred 
early spring peak of larva with the growth of 
juveniles and the beginning of an active free 
benthic life (Fidalgo e Costa et al.1998). 

feeding strategy of Perinereis cultrifera 
consists of prospecting the surface of the 
sediments and then, after taking food with the 
jaws, the worm retracts inside its gallery to 
consume the food (Scaps, 2002); adding to that in 
this study the filter-feeding behaviour observed 
could be considered as a compliment due to 
predation risk (Masson et al. 1995) and Biomass 
effect. 

In the future, it would be interesting to verify 
the relation between food preferences and 
predation risk in the laboratory. It would also be 
interesting to determine in the laboratory the 
effects of xenobiotics on the feeding strategy of 
Perinereis cultrifera. 
 
CONCLUSION 
The study of the abiotic parameters that are 
important for the growth and maturation of 
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Perinereis cultrifera, revealed differences between 
the three studied sites. Individuals from El Kala 
(reference site) had bigger weight, length, and 
differentiated sexes comparing with Annaba and 
Skikda where the degree of pollution is more 
consequent.  
The present study showed that despite the 
differences in pollution levels between sites 
Perinereis cultrifera has followed more or less the 
same feeding behaviour; it could be explained by 
the adaptive capacity of the species to their 
biotope conditions, or the concentration of 
xenobiotics was not enough relevant to induce 
alteration on the seaworms diet. 
The investigation revealed that diet changed 
slightly according to the sampling site, season and 
specimen sizes (larger individuals ingest more 
algae and polychaete) with a preference of 
P.cultrifera to green algae. 
No difference in digestive contents between sexes 
despite the evidence of higher carnivore 
behaviour for the males ofPerinereis cultrifera 
than females. 
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