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The freshwater ichthyofauna of Algeria comprises of 
48 species belonging to 12 orders, 15 families and 37 
genera (Kara 2012). Of these, 27 species are alien, 18 
autochthonous and three species are considered endemic 
to Algeria (Kara 2012). One of the endemic species is 
Saharan barbel, Luciobarbus biscarensis (Boulenger, 1911). 
It is naturally distributed in the governorate of Illizi; El-Abiod 
River, Loutaya River and Foum-El-Gherza reservoir in the 
governorate of Biskra; El-Arab River in the governorate of 
Khenchela; and Ksob River in the governorate of M’sila 
(Geiger et al. 2014; Brahimi and Belhamra 2016; Brahimi 
et al. 2017, 2018; Touil et al. 2019).  

Only six (native and alien) of the 48 fish species 
distributed in Algerian inland waters have been studied 
ichthyo-helminthologically, from which a total of 19 species 
of helminth parasites have been reported (Allalgua 
et al. 2015, 2021, 2022; Brahmia et al. 2016; Rouis 
et al. 2016; Tahri et al. 2016, 2017, 2018; Attir et al. 2017; 
Djouahra and Arab 2017; Bakaria et al. 2018; Ghazi 
et al. 2018; Menasria et al. 2020; Arab et al. 2021; Abbaci 
et al. 2023; Tahri and Bensouilah 2023). Nine of the 19 
helminth parasites are species belonging to the class 

Monogenea. Six of the nine monogenean species belong to 
the genus Dactylogyrus, including Dactylogyrus extensus, 
Dactylogyrus cyclocirrus, Dactylogyrus arcuatus and 
Dactylogyrus anchoratus found in Cyprinus carpio (Allalgua 
et al. 2015; Brahmia et al. 2016), as well as Dactylogyrus 
onchobdella hosted by Aphanius fasciatus (Ghazi 
et al. 2018) and Dactylogyrus heteromorphus infecting 
Luciobarbus callensis (Allalgua et al. 2021, 2022). 

Changes in prevalence, mean intensity and abundance 
values of dactylogyrid parasite infections in fish could 
be influenced by several factors such as the parasite 
and its biology, host-parasite interactions, host age, sex, 
behaviour, immunity and environmental changes, and 
geographical range, which are important determinants 
in the host for parasite proliferation and establishment 
(Tombi and Bilong 2004; Šimková et al. 2005; Khan 
2012; Koyun et al. 2015; Sarabeev et al. 2019). Prior to 
this study, there was no prevalence and abundance data 
recorded for this parasite on any freshwater fish species 
in Algeria. Furthermore, current literature indicates that no 
previous helminthological studies have been conducted on 
L. biscarensis ahead of this study. This study aimed to (1) 
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This study aimed to determine the occurrence of dactylogyrid communities in Sahara barbel, Luciobarbus biscarensis 
(Boulenger, 1911), an endemic species to Algeria, according to season and host factors. A total of 78 samples of 
L. biscarensis were collected seasonally, over four seasons from 2023 to 2024, from Oued Tadmit River in Djelfa 
Governorate with the help of local fishermen. Thirty-three L. biscarensis were infected with one or more individuals 
of dactylogyrid parasites (42.31%), and a total of 306 individuals were recorded. All monogenean species collected 
from the gills of the host fish were identified based on the presence of the following morphometric characteristics: 
two pairs of anchors, dorsal bar, ventral bar, vaginal armament and copulatory tube. Only one Dactylogyrus species, 
Dactylogyrus fimbriphallus (El Gharbi, Birgi & Lambert, 1994), was found on the gills. The mean intensity and 
abundance were 9.27 ± 12.50 parasites per fish and 3.92 ± 9.28, respectively. The infection levels of D. fimbriphallus 
were also investigated in relation to length and sex of the host fish as well as seasons, and the differences in its 
prevalence, mean intensity and mean abundance were statistically evaluated. There were significant differences in 
prevalence, mean intensity and abundance values between seasons. The infestation rate was higher in female hosts 
than in males. The host fish represents a new host record for D. fimbriphallus and new insights into the geographical 
distribution and host range have been gained. This study highlights the need for further research on helminth 
parasites, particularly monogeneans, affecting Algerian freshwater fishes, given the limited existing data. 
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provide the first data on the dactylogyrid fauna of this host 
fish, L. biscarensis, in the inland waters of Algeria; and (2) 
determine how the prevalence, abundance and intensity of 
dactylogyrid infection vary with the seasons, size and sex of 
the host fish. This information significantly contributes to our 
understanding of the diversity of the parasites associated 
with L. biscarensis. 

Materials and methods

Seventy-eight L. biscarensis specimens were collected from 
the Oued Tadmit River (34°17′21″ N; 2°58′50″ E), Djelfa 
Governorate (Figure 1), over four seasons from November 

2023 (autumn) to June 2024 (summer), with one sampling 
campaign conducted every three months, with the help of 
local fishermen. The species identification of the host fish 
was performed morphologically using the identification keys 
of Brahimi et al. (2017). On a seasonal basis, samples of 
18–20 L. biscarensis individuals with different lengths were 
collected from the river and examined for the presence 
of Monogenea communities. The fish were placed in 
polyethylene containers and immediately transported alive 
to the laboratory of the Department of Agricultural and 
Veterinary Sciences, Faculty of Nature and Life Sciences, 
Ziane Achour University of Djelfa, located 65 km from the 
site of capture.
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Figure 1: Map of the sampling site of Luciobarbus biscarensis in Oued Tadmit River, Djelfa Governorate, Algeria
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Fish were held in an aerated aquarium and examined 
for Monogenea within approximately two to three hours on 
the same day of capture. Fish were euthanised by severing 
the spinal cord posterior to the cranium. Prior to parasite 
examination, the total body length of the fish from the tip of 
the head to the end of the caudal fin was measured using a 
measuring board. Similarly, the sex of each L. biscarensis 
individual was determined by observation of the gonads. 
The opercula were then opened and their arches separated 
from the sides, kept in a petri dish and examined under an 
Optika Slx-3 stereomicroscope. 

The monogenean specimens found on the gills were 
collected and prepared for identification either in ammonium 
picrate solution (Malmberg 1957) under a coverslip or in 
glycerol jelly (Vasiljkov 1983; Gussev 1985; Stojanovski 
1997; Stojanovski et al. 2003). During the study period, 
the recorded infection data of the dactylogyrid species 

were classified according to the sampling season and the 
sex of the host. The identification of dactylogyrid species 
was carried out using standard taxonomic criteria based 
on the examination of the hard parts of the haptor and the 
characteristics of the reproductive organs according to 
Markevich (1951), Bykhovskaya-Pavlovskaya (1962) and 
Gussev (1985). 

Prevalence, abundance and mean intensity were 
calculated according to Bush et al. (1997). Standard 
statistical calculations (standard deviation; SD) were 
performed using Microsoft Excel (Office 2000). The 
Kolmogorov–Smirnov test was used to test the normality of 
the continuous data. The Kruskal–Wallis test was used to 
assess whether the mean density of parasite species varied 
significantly between seasons. In contrast to the Kruskal–
Wallis test (more than two groups), the Mann–Whitney 
U-test was used to compare two groups. Spearman’s 
correlation test was used to determine correlations between 
continuous variables based on the distribution of the 
variable. All statistical analyses were performed using IBM 
SPSS Statistics v.28 for Windows. A significance level of 
α ≤ 0.05 was used.

Results

Luciobarbus biscarensis averaged 8.01 cm (± 1.21 cm, 
range 5.3–11.6 cm) in total length. Of the 78 L. biscarensis 
individuals examined, the gills of 33 host samples were 
infected with a dactylogyrid monogenean species. In 
total, 42.31% of the fish were infected. One monogenean 
species, Dactylogyrus fimbriphallus (El Gharbi, Birgi & 
Lambert, 1994), was identified based on the hard parts 
of the haptor and reproductive organs (Figure 2 and 
Figure 3a, b). In terms of general infection levels, a total of 
306 individuals of D. fimbriphallus were recorded from 33 
individuals of host fish. The mean intensity and abundance 
were 9.27 ± 12.50 parasites per fish and 3.92 ± 9.28 
respectively. Seasonal differences in the infection levels of 
dactylogyrid species were also observed. 

8 µm

Figure 2: Dactylogyrus fimbriphallus haptor (× 40)

(a) (b)

6.5 µm

Figure 3: Dactylogyrus fimbriphallus. a) copulatory organ (x 100); b) vaginal tube (× 100)
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In autumn 2023, 20 fish were dissected, of which 14 were 
parasitised by dactylogyrid, showing a 70% prevalence of 
infection (Figure 4) with a mean intensity of 16.93 ± 16.24 
parasites per fish and abundance of 11.85  ± 15.61. In 
winter, out of 18 samples examined, three were parasitised 
by D.  fimbriphallus. The prevalence of parasitism was 
16.67%, which was the lowest infection rate during the 
present study, while the mean intensity and abundance 
were 2.67  ± 0.58 parasites per fish and 0.44  ± 1.04, 
respectively (Figure 4). In the spring of 2024, a total of 20 
hosts were examined, of which five specimens showed 
infection with a prevalence of 25%. The mean intensity was 
3 ± 2.35 parasites per fish and the abundance was 0.75 ± 
1.71 (Figure 4). During the summer of this year (2024), a 
total of 20 specimens were examined for helminthological 
investigation, of which 11 hosts were found to be infected 
with dactylogyrid parasites. The overall prevalence of 
infection for the season was 55%, with mean intensity and 
abundance of 4.18 ± 3.40 and 2.30 ± 3.26, respectively 
(Figure  4). The significance of the difference per season 
was calculated using the Mann–Whitney U-test; it showed 
that there was a significant difference between infection 
in summer and winter (p  =  0.014, U  =  107.500), between 
spring and summer (p  =  0.039, U  =  132.500) and when 
comparing spring and autumn (p < 0.001, U = 76.000).

Of the total number of L.  biscarensis examined in the 
study, 45 were males. Of these, 17 were positive for 
dactylogyrid parasites with prevalence and mean intensity 
of 37.78% and 7.88 ± 10.22, respectively. The rest of the 
hosts were females (33), of which 16 were infected, giving 
a prevalence of infection of 48.48% and a mean intensity 
of 10.75  ± 14.74 (Figure 5). There was no statistically 
significant difference in the number of D.  fimbriphallus 
depending on the sex of the host (Mann–Whitney U-test = 
655.500, p = 0.327).

For L. biscarensis, the maximum number of dactylogyrid 
parasites was found in fish with a body length of 11 cm (53 
individuals in autumn). The total parasite burden (Figure 6) 
increased as a function of fork length with a significant but 
weak correlation (r = 0.287, p = 0.011).

Discussion 

This study was conducted to identify the prevalence, 
mean intensity and mean abundance of the dactylogyrid 
parasites on L. biscarensis. One dactylogyrid monogenean 
species, i.e. D.  fimbriphallus, was identified on the gills 
of L.  biscarensis (El Gharbi et al. 1994) (Figure 2 and 
Figure 3a, b). Species identification was based on the 
comparative morphology of the chitinoid structures, 
parts of the haptor and reproductive organs (e.g. vaginal 
armament ends, male copulatory organs and vaginal tube). 
Dactylogyrus fimbriphallus is common in Luciobarbus 
spp. (Pugachev et al. 2010) and has been previously 
reported from Luciobarbus figuigensis (Pellegrin, 1913), 
Luciobarbus moulouyensis (Pellegrin, 1924), Luciobarbus 
issenensis (Pellegrin, 1922), Luciobarbus lepineyi 
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(Pellegrin, 1939), Luciobarbus massaensis (Pellegrin, 
1922) and Luciobarbus pallaryi (Pellegrin, 1919) from the 
Sebou, Oum Er-Rbia and Moulouya rivers and from the 
Guir, Draa, Souss, Noun and Massa basins in Morocco 
(El Gharbi et al. 1994; Benovics et al. 2020; Dlapka 2020; 
Rahmouni et al. 2020). Our findings represent the first 
confirmed occurrence of this parasite outside of Morocco 
and only the second reported instance globally, expanding 
its known geographic distribution.

In this study, Dactylogyrus fimbriphallus was recorded 
from L.  biscarensis with an overall prevalence of 42.31%, 
a mean intensity of 9.27 ± 12.50 parasites per fish and 
an abundance of 3.92 ± 9.28. While there exist no known 
records of D. fimbriphallus infesting L. biscarensis in Algeria, 
the comparative prevalence and mean intensity of infection 
of this parasite species in Luciobarbus massaensis in 
Morocco are 91% and 2.1 ± 1.5, respectively (Dlapka 2020). 
However, the mean intensity value in the present study 
was similar to the mean intensity of 2.1 ± 1.5 recorded from 
L. massaensis in Morocco (Dlapka 2020). 

Prevalence, mean density and abundance of the 
Dactylogyrus parasite varied considerably across seasons 
with L. biscarensis as host, with the highest infection levels 
in autumn and the lowest in winter (Figure 4). Indeed, 
several studies have demonstrated significant seasonal 
variations in the infection levels of Dactylogyrus spp. among 
various fish hosts. Some studies have found higher rates 
of dactylogyrid infection in spring and summer when these 
parasites proliferate (Koskivaara et al. 1991; Stojanovski 
et al. 2004; Mhaisen and Abdullah 2006; Abdullah 2007; 
Koyun and Altunel 2011; Koyun 2012; Öztürk 2014; 
Aydoğdu et al. 2015; Abdullah and Nasraddin 2020; 
Elbay and Öztürk 2021). In contrast, and in agreement 
with the present study, some investigations have reported 
high dactylogyrid infection levels during autumn in similar 
climates (Raissy et al. 2013; Aydoğdu and Kubilay 2017; 
Tunç and Koyun 2018). 

Seasonal variations in Dactylogyrus spp. infections 
affected by host life cycles and environmental 
conditions have previously been demonstrated 
(Raissy et al. 2013; Aydoğdu and Kubilay 2017; Tunç and 
Koyun 2018). These studies suggest that the successful 
reproduction of the parasite relies on the release of 
eggs in favourable aquatic conditions for hatching and 
the subsequent development of oncomiracidia, the 
free-swimming larval stage of Dactylogyrus, which do 
not reach sexual maturity in the seasons when the water 
characteristics are most suitable for hatching and migrating. 
Autumn, thus, represents the optimal season for the 
reproduction of D.  fimbriphallus. However, a comparative 
analysis could not be carried out as there were no reports 
on seasonal variations in prevalence, mean density and 
abundance of this parasite species.

The present study also aimed to determine the 
relationship between the infection parameters (prevalence, 
mean intensity and abundance) of D.  fimbriphallus 
parasitism and the length of L.  biscarensis as the host 
fish, as many studies have shown a relationship between 
parasite prevalence and the length of the fish. In our 
study, the number of D.  fimbriphallus parasites increased 
with increasing length of L.  biscarensis with a significant 

but weak correlation (r  =  0.287, p  =  0.011) (Figure 5). 
Similarly, there are previous reports indicating that the 
number of Dactylogyrus spp. increased with the length 
of the host fish in a wide range of freshwater fish species 
in different countries, suggesting a direct relationship 
between the number of D.  fimbriphallus parasites 
and the length of L.  biscarensis (Aydoğdu et al. 2003, 
2015; Šimková et al. 2005; Ibrahim 2012; Abdullah and 
Nasraddin 2020). The increase in monogenean parasite 
infection levels with host length was attributed to larger-
sized host fish having larger gills to filter a greater 
volume of oncomiracidium-carrying water and more 
surface area for parasite attachment (Nie and Kennedy 
1991; Aydoğdu et al. 2003; Özer and Öztürk 2005; 
Mladineo et al. 2010; Amos et al. 2018; Nabi et al. 2020). 
Furthermore, fish with increased length had greater longevity 
and had been exposed to the environment for longer periods 
of time and, therefore, accumulated dactylogyrid parasite 
larvae on their larger gill surface area year-on-year.

Since host sex has been reported to be an important 
biotic factor in determining the host-parasite relationship, 
we investigated the influence of L.  biscarensis sex on 
the prevalence and abundance levels of infection of 
D.  fimbriphallus (Pickering and Christie 1980; Ibiwoye 
et al. 2004; Boungou et al. 2008; Singhal and Gupta 2009; 
Allumma and Idowu 2011; Vankara et al. 2011; Akoll 
et al. 2012; Gupta et al. 2012; Öztürk 2014; Kundu and 
Al-Bhuiyan 2016; Elbay and Öztürk 2021). We found a 
higher prevalence and mean intensity of D.  fimbriphallus 
in female individuals of the L.  biscarensis than in males 
demonstrating that L.  biscarensis females are more 
susceptible to D. fimbriphallus infection compared to males. 
However, there was no statistically significant difference 
in the number of D. fimbriphallus depending on the sex 
of the host (Mann–Whitney U-test = 655.500, p  =  0.327). 
The higher prevalence and abundance of parasite on 
female hosts compared to males observed in our study 
are consistent with literature (Thomas 1964; Ramadan 
1991; Kurupinar and Öztürk 2009; Açikel and Öztürk 2012; 
Ibrahim 2012; Santoro et al. 2014; Yazmen and Öztürk 
2014; Aydoğdu and Kubilay 2017; Attir et al. 2017; Amos 
et al. 2018; Kestek 2018; Tunç and Koyun 2018). Male and 
female fish hosts have different responses to parasitism 
owing to the physiological, morphological, biological and 
behavioural differences between the two sexes, therefore 
different infestation levels can occur as one sex may be 
more susceptible to infection than the other (Thomas 1964; 
Ramadan 1991; Kurupinar and Öztürk 2009; Açikel and 
Öztürk 2012; Ibrahim 2012; Santoro et al. 2014; Yazmen 
and Öztürk 2014; Attir et al. 2017; Aydoğdu and Kubilay 
2017; Amos et al. 2018; Kestek 2018; Tunç and Koyun 
2018). Female fish are known to be more susceptible to 
helminth parasites than males because they provide more 
reproductive material, eat less food and expend more 
energy during spawning (Thomas 1964; Ibrahim 2012; 
Santoro et al. 2014). Additionally, aggressive behaviour 
of males during spawning season stresses females, and 
this stress may reduce the resistance of female hosts 
to parasite infection, thereby increasing parasite load 
in female fish (Thomas 1964; Ibrahim 2012; Santoro 
et al. 2014; Amos et al. 2018). 
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Conclusions

One species of ectohelminth, monogenean parasite 
was found and identified on the gills of L. biscarensis in 
Oued Tadmit river, Algeria: Dactylogyrus fimbriphallus. 
This is the first report of D.  fimbriphallus in the Oued 
Tadmit River and in Algeria, and signifies a new locality 
for D. fimbriphallus and L. biscarensis as a new host. We 
suggest that the different levels of infection in this species 
may be related to season, size and/or sex of the host fish. 
Dactylogyrus fimbriphallus had greater prevalence, mean 
intensity and mean abundance on female L. biscarensis of 
longer length in autumn. This study highlights the need for 
further research on parasites of Algerian freshwater fish, 
particularly monogenean parasites, to address the current 
knowledge deficit. 

Acknowledgements — The authors would like to thank Prof. Ziane 
Laiadi, former director of the LGBVB laboratory at the University of 
Biskra, for his invaluable support. Also, Dr. Guendouz Abdelaziz, 
former Dean of the Faculty of Natural and Life Sciences at the 
University of Djelfa, for giving us access to the laboratory. Authors 
also thank Mr. Messaoud Abdellali and Mr. Guersis Mohamed for 
their help in catching and transporting the fish. We would like to 
thank the administration of the University of Biskra for allowing us 
to attend a practical training course in freshwater fish parasitology 
in Turkey. The authors are grateful to Dr. Ali Aydogdu for helping 
with monogenean identification and the provision of laboratory 
facilities of the Department of Aquatic Animal Diseases, Faculty of 
Veterinary Medicine, Bursa, Uludag University used in this study.

Data availability statement — The data that support the findings 
of this study are available from the corresponding author upon 
reasonable request.

Ethical standards and permit requirements — No ethical 
approval was required, as this study did not involve clinical trials 
or experimental procedures. During the study, no treatment/
experiment was implemented on live animals. No permit was 
required for sampling fish in an open body of water. All sampling 
and laboratory techniques on fish have complied with the ethical 
standards of the relevant national and institutional guides for the 
care and use of animals.

ORCIDs

Djouhina Chabira: https://orcid.org/0000-0001-7322-5997
Badreddine Attir: https://orcid.org/0000-0002-9470-9322
Nurten Aydoğdu: https://orcid.org/0000-0002-9926-166X 
Adel Mammeri: https://orcid.org/0000-0001-8798-322X

References

Abbaci S, Mezni A, Brahmia S, Hamouda B, Bensouilah M, 
Al-Mekhlaf FA, Al-Khalifa MS, Wadaan MA, Boulkenafet F. 2023. 
Assessment of the physiological markers, oxidative stress and 
neurotoxic effects of nematode Anisakis sp. on the Luciobarbus 
callensis (Teleosts, Cyprinids) in northeast of Algeria. Journal 
of King Saud University-Science 35: article 102386. https://doi.
org/10.1016/j.jksus.2022.102386.

Abdullah SM. 2007. First record of Dactylogyrus rectotrabus 
(Monogenetic Trematoda) from Garra rufa from Greater Zab 
River, north of Iraq, regarding their ecological aspects. Egyptian 
Journal of Aquatic Biology and Fisheries 11: 1029–1040.

Abdullah SM, Nasraddin MQ. 2020. Some ecological aspects of 
three Dactylogyrus species (Monogenea) on gills of three fish 
species from Lesser Zab River, Kurdistan, Iraq. Biological and 
Applied Environmental Research 4: 7–17.

Açikel M, Öztürk MO. 2012. Mevsimlere ve Yaş Gruplarına 
Bağlı Olarak Serban Baraj Gölü (Afyonkarahisar)’ndeki 
Squalius cephalus (L.)’un Bothriocephalus acheilognathi 
(Cestoda) Enfeksiyonu Üzerine Bir Araştırma. [A Study on the 
Bothriocephalus acheilognathi (Cestoda) infection of Squalius 
cephalus (L.) in Serban Dam Lake (Afyonkarahisar), depending 
on seasons and age groups]. Fırat Üniversitesi, Fen Bilimleri 
Dergisi 24: 15–22.

Akoll P, Fioravanti ML, Konecny R, Schiemer F. 2012. 
Infection dynamics of Cichlidogyrus tilapiae and C. sclerosus 
(Monogenea, Ancyrocephalinae) in Nile tilapia (Oreochromis 
niloticus L.) from Uganda. Journal of Helminthology 86: 302–310. 
https://doi.org/10.1017/S0022149X11000411 

Allalgua A, Boucenna I, Menasria A, Boualleg C, Bensouilah M, 
Kaouachi N. 2022. Analyse de la variabilité morphométrique 
de Dactylogyrus heteromorphus El-Gharbi, 1994 (Monogenea: 
Dactylogyridae). [Analysis of the morphometric variability of 
Dactylogyrus heteromorphus El-Gharbi, 1994 (Monogenea: 
Dactylogyridae)]. Bulletin de la Société Zoologique de France 
147: 151–157. 

Allalgua A, Guerfi S, Kaouachi N, Boualleg C, Boucenna I, Barour C, 
Menasria A, Bensouilah M. 2015. L’infestation de Cyprinus Carpio 
(cyprinidés) peuplant le barrage Foum El-Khanga (Souk Ahras, 
Algérie) par les monogènes parasites. [Infestation of Cyprinus 
carpio (Cyprinidae) in the Foum El-Khanga reservoir (Souk 
Ahras, Algeria) by monogenean parasites]. Bulletin de la Société 
Zoologique de France 140: 217–232.

Allalgua A, Menasria A, Mouaissia W, Bensouilah M, Kaouachi N. 
2021. Effect of biotic and abiotic factors on the epidemiological 
index of Dactylogyrus heteromorphus El Gharbi, 1994 
(Monogenea) parasitizing the Algerian barbell Luciobarbus 
callensis (Cyprinidae) inhabiting Foum-El-Khanga dam 
(Souk-Ahras, Algeria). Acta Aquatica Turcica 17: 532–540.

Allumma MI, Idowu RT. 2011. Prevalence of gills helminth of 
Clarias gariepinus in Baga side of Lake Chad. Journal of applied 
sciences and environmental management 15: 47–50. https://doi.
org/10.4314/jasem.v15i1.65674. 

Amos SO, Eyiseh TE, Michael ET. 2018. Parasitic infection and 
prevalence in Clarias gariepinus in Lake Gerio, Yola, Adamawa 
State. MOJ Anatomy and Physiology 5: 376‒381. https://doi.
org/10.15406/mojap.2018.05.00229.

Arab IY, Arab A, Kara MH. 2021. Infection caused by the 
tapeworm Ligula intestinalis (Cestoda, Diphyllobothriidae) in the 
invasive cyprinid Rutilus rutilus (L., 1758), in three man-made 
lakes in Algeria. Cybium 45: 43‒52. https://doi.org/10.26028/
cybium/2021-451-005.

Attir B, Meddour A, Sibachir A, Ghazi A, Ghour S. 2017. First 
report of Cichlidogyrus cubitis Dossou, 1982 (Dactylogyridea; 
Ancyrocephalalidae) on Tilapia zillii in North West Africa. Journal 
of Applied Environmental and Biological Sciences 7: 127‒138. 

Aydoğdu A, Keskin N, Erk’akan F, Innal D. 2015. Occurrence 
of helminth parasites in the Turkish endemic fish, Squalius 
anatolicus (Cyprinidae). Bulletin of the European Association of 
Fish Pathologists 35: 185‒191.

Aydoğdu A, Kostadinova A, Fernandez M. 2003.Variations in the 
distribution of parasites in the common carp, Cyprinus carpio, 
from Lake Iznik, Turkey: Population dynamics related to season 
and host size. Helminthologia 40: 33‒40.

Aydoğdu N, Kubilay A. 2017. Helminth fauna of Simav barbell, 
Barbus niluferensis Turan, Kottelat & Ekmekci, 2009. An 
endemic fish from Nilüfer river in Bursa (Turkey): new host and 
locality records. Bulletin of the European Association of Fish 
Pathologists 37: 110‒118.

https://doi.org/10.1016/j.jksus.2022.102386
https://doi.org/10.1016/j.jksus.2022.102386
https://doi.org/10.1017/S0022149X11000411
https://doi.org/10.4314/jasem.v15i1.65674
https://www.researchgate.net/journal/Bulletin-of-the-European-Association-of-Fish-Pathologists-0108-0288?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Bulletin-of-the-European-Association-of-Fish-Pathologists-0108-0288?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19


African Journal of Aquatic Science 2025, 50(1): xxx–xxx 7

Bakaria F, Belhaoues S, Djebbari N, Tahri M, Ladjama I, Bensaad 
L. 2018. Metazoan parasites and health state of European 
eel, Anguilla anguilla (Anguilliformes, Anguillidae), from Tonga 
Lake and El Mellah Lagoon in the northeast of Algeria. Vestnik 
Zoologii 52: 279‒288. https://doi.org/10.2478/vzoo-2018-0029.

Benovics M, Vukić J, Šanda R, Rahmouni I, Šimková A. 2020. 
Disentangling the evolutionary history of peri-Mediterranean 
cyprinids using host-specific gill monogeneans. International 
Journal for Parasitology 50: 969‒984. https://doi.org/10.1016/j.
ijpara.2020.05.007.

Boungou M, Kabre GB, Marques A, Sawadogo L. 2008. 
Dynamics of population of five parasitic monogeneans of 
Oreochromis niloticus Linne, 1757 in the dam of Loumbila and 
possible interest in intensive pisciculture. Pakistan Journal of 
Biological Sciences 11: 1317‒1323. https://doi.org/10.3923/
pjbs.2008.1317.1323.

Brahimi A, Belhamra M. 2016. Diversité de la faune vertébrée 
du barrage Foum El Gherza (Biskra, Algérie). [Diversity of 
vertebrate fauna of the Foum El Gherza dam (Biskra, Algeria)]. 
Courrier du Savoir 21: 9‒16. 

Brahimi A, Freyhof J, Henrard A, Libois R. 2017. Luciobarbus 
chelifensis and L. mascarensis, two new species from Algeria 
(Teleostei: Cyprinidae). Zootaxa 4277: 32‒50. https://doi.
org/10.11646/zootaxa.4277.1.3.

Brahimi A, Libois R, Henrard A, Freyhof J. 2018. Luciobarbus 
lanigarensis and L. numidiensis, two new species of barbels 
from the Mediterranean Sea basin in North Africa (Teostei: 
Cyprinidae). Zootaxa 4433: 542‒560.https://doi.org/10.11646/
zootaxa.4433.3.9.

Brahmia S, Barour C, Abbaci S, Boualleg C, Bensouilah M. 
2016. Environmental parameters and parasitism in common 
carp (Cyprinus carpio Linnaeus, 1758) caught from Oubeira 
Lake (North-East of Algeria). Research journal of fisheries and 
hydrobiology 11: 27–36.

Bush AO, Lafferty KD, Lotz JM, Shostak AW. 1997. Parasitology meets 
ecology on its own terms: Margolis et al. revisited. The Journal of 
parasitology 83: 575‒583. https://doi.org/10.2307/3284227.

Bykhovskaya-Pavlovskaya IE, Gusev AV, Dubinina MN, Izyumova 
NA, Smirova TS, Sokolovskaya IL, Shtein GA, Shulman SS, 
Epshtein VH. 1962. Key to parasites of freshwater fish of the 
U.S.S.R. Moscow: Izdatel’stvo Akadamii Nauk S.S.S.R.

Djouahra C, Arab A. 2017. Biological parameters and parasite 
loads of eel populations (Anguilla anguilla l.) inhabiting two water 
bodies in coastal Algeria. Revue d’Écologie 72: 293‒302. https://
doi.org/10.3406/revec.2017.1892.

Dlapka V. 2020. Diverzita a evoluce monogeneí parazitujících 
kaprovité ryby vybraných oblastí Afriky. [Diversity and evolution 
of monogeneans parasitizing cyprinid fish from selected regions 
of Africa]. Diplomová práce, Masarykova Univerzita, Česká 
Republika.

Elbay MZ, Öztürk MO. 2021. Squalius recurvirostris Özuluğ & 
Freyhof, 2011’in Dactylogyrid Parazit Faunası Üzerine Bir 
Araştırma. [A study on the dactylogyrid parasite fauna of 
Squalius recurvirostris Özuluğ & Freyhof, 2011]. Mehmet Akif 
Ersoy Üniversitesi Fen Bilimleri Enstitüsü Dergisi 12: 255‒262.  
https://doi.org/10.29048/makufebed.905707.

El Gharbi SE, Birgi E, Lambert A. 1994. Monogènes Dactylogyridae 
parasites de Cyprinidae du genre Barbus d’Afrique du Nord. 
[Monogenean Dactylogyridae parasites of Cyprinidae of the 
genus Barbus from North Africa]. Systematic Parasitology 27: 
45‒70. https://doi.org/10.1007/BF02185667.

Geiger MF, Herder F, Monaghan MT, Almada V, Barbieri R, 
Bariche M, Berrebi P, Bohlen J, Casal-Lopez M, Delmastro 
GB, et al. 2014. Spatial heterogeneity in the Mediterranean 
Biodiversity Hotspot affects barcoding accuracy of its freshwater 
fishes. Molecular ecology resources 14: 1210‒1221. https://doi.
org/10.1111/1755-0998.12257.

Ghazi C, Si Bachir A, Santoul F, Céréghino R. 2018. Potential 
ectoparasites of the endemic Mediterranean banded killifish 
(Aphanius fasciatus, Valenciennes, 1821) of the northern Sahara 
(Algeria). Iranian Journal of Fisheries Sciences 17: 435‒442. 
https://doi.org/10.22092/IJFS.2018.116026.

Gupta N, Singhal P, Gupta DK. 2012. Population dynamics of a 
parasite Pallisentis in two species of fish Channa punctatus and 
Channa striatus. Journal of Environmental Biology 33: 195‒199.

Gussev AV. 1985. Monogenea. In: Bauer ON (ed). Key to parasites 
of the freshwater fishes of the USSR. Fauna, Vol. 2. Leningrad: 
Nauka.

Ibiwoye TII, Balogun AM, Ogunsusi RA, Agbontale JJ. 
2004. Determination of the infection densities of mudfish 
Eustrongyloides in Clarias gariepinus and C. anguillaris from 
Bida flood plain of Nigeria. Journal of Applied Science and 
Environmental Management 8: 39‒44.

Ibrahim MM. 2012.Variation in parasite infracommunities of Tilapia 
zillii in relation to some biotic and abiotic factors. International 
Journal of Zoological Research 8: 59‒70. https://doi.org/10.3923/
ijzr.2012.59.70.

Kara HM. 2012. Freshwater fish diversity in Algeria with emphasis 
on alien species. European Journal of Wildlife Research 58: 
243‒253. https://doi.org/10.1007/s10344-011-0570-6.

Kestek S. 2018. Determination of helminth fauna and seasonal 
variations of Pseudophoxinus antalyae Bogutskaya, 1992. MSc 
thesis, Akdeniz University, Türkiye.

Khan RA. 2012. Host-parasite interactions in some fish 
species. Journal of Parasitology Research 2012: 237280.  
https://doi.org/10.1155/2012/237280.

Koskivaara M, Valtonen ET, Prost M. 1991. Dactylogyrids on the 
gills of roach in Central Finland: features of infection and species 
composition. International Journal for Parasitology 21: 565‒572. 
https://doi.org/10.1016/0020-7519(91)90061-B.

Koyun M. 2012. The occurrence of parasitic helminths of 
Capoeta umbla in relation to seasons, host size, age and 
gender of the host in Murat river, Turkey. Journal of Animal 
and Veterinary Advances 11: 609‒614. https://doi.org/10.3923/
javaa.2012.609.614.

Koyun M, Altunel FN. 2011. Prevalence of two monogenean 
parasites on different length groups of crucian (Carassius 
carassius Linnaeus, 1758). Notulae Scientia Biologicae 3: 17‒21. 
https://doi.org/10.15835/nsb315597. 

Koyun M, Ulupinar M, Gül A. 2015. Seasonal distribution of 
metazoan parasites on Kura barbell (Barbus lacerta) in Eastern 
Anatolia, Türkiye. Pakistan Journal of Zoology 47: 1253‒1261.

Kundu S, Al-Bhuiyan I. 2016. Abundance of helminth parasites 
in Chnanna striatus (Bloch, 1793) from Punarbhaba and Atrai 
rivers. Dhaka University Journal of Biological Science 25: 39‒46. 
https://doi.org/10.3329/dujbs.v25i1.28493.

Kurupinar E, Öztürk MO. 2009. Mevsimsel değişime ve boy 
büyüklüğüne bağlı olarak Leuciscuscephalu L’ un (Örenler Baraj 
Gölü, Afyonkarahisar) Helmint faunası Üzerine bir araştırma. [A 
study on the Helminth fauna of Leuciscus cephalus L. (Örenler 
Dam Lake, Afyonkarahisar), depending on seasonal change and 
size growth]. Türkiye Parazitoloji Degisi 33: 248‒253.

Malmberg G. 1957. Om forekomstenav Gyrodactylus pa Svenska 
fiskar. [On the occurrence of Gyrodactylus on Swedish fish]. 
Sartryk ur Skr utgivna Sodra Sveriges Fisk Arsskr: 19‒76.

Markevic AP. 1951. Parasitofauna of freshwater fishes in USSR. 
Ukrain Academy of science SSSR, Kiev.

Menasria A, Barčák D, Kaouachi N, Bensouilah M, Scholz T, 
Hernández-Orts JS. 2020. Redescription of Acanthogyrus 
(Acanthosentis) maroccanus (Dollfus, 1951) (Acanthocephala: 
Quadrigyridae), a parasite of the Algerian barb Luciobarbus 
callensis (Valenciennes) (Cyprinidae) in Algeria, and first 
molecular data. Journal of Helminthology 94: e82. https://doi.
org/10.1017/S0022149X19000737.

https://doi.org/10.3923/pjbs.2008.1317.1323
https://doi.org/10.3923/pjbs.2008.1317.1323
https://doi.org/10.11646/zootaxa.4277.1.3
https://doi.org/10.11646/zootaxa.4433.3.9
https://doi.org/10.11646/zootaxa.4433.3.9
http://dx.doi.org/10.3406/revec.2017.1892
https://doi.org/10.1007/BF02185667
http://dx.doi.org/10.3923/ijzr.2012.59.70
http://dx.doi.org/10.3923/ijzr.2012.59.70
https://doi.org/10.1007/s10344-011-0570-6
https://doi.org/10.1016/0020-7519(91)90061-B
http://dx.doi.org/10.3923/javaa.2012.609.614
http://dx.doi.org/10.3923/javaa.2012.609.614
http://dx.doi.org/10.3329/dujbs.v25i1.28493


Chabira, Attir, Aydoğdu and Mammeri8

Mhaisen FT, Abdullah SM. 2006. Effects of sex and length of Cyprinus 
carpio from Lesser Zab River in northern Iraq, and seasonal 
variations on the infection with some parasites. Rafidain Journal of 
Science 17: 1‒9.

Mladineo I, Petrić M, Šegvić T, Dobričić N. 2010. Scarcity of 
parasite assemblages in the Adriatic-reared European sea 
bass (Dicentrarchus labrax) and sea bream (Sparus aurata). 
Veterinary Parasitology 174: 131–138. https://doi.org/10.1016/j.
vetpar.2010.08.015.

Nabi S, Tanveer S, Ganie SA. 2020. Occurrence of helminth parasites 
in Schizothorax plagiostomus and Cyprinus carpio communis 
from Nallah Sukhang, Kashmir. International Journal of Zoological 
Research 16: 79–86. https://doi.org/10.3923/ijzr.2020.79.86.

Nie P, Kennedy CR. 1991. Occurrence and seasonal dynamics of 
Pseudodactylogyrus anguilla (Yin and Sproston) (Monogenea) in 
eel, Anguilla anguilla (L.), in England. Journal of Fish Biology 39: 
897–900. https://doi.org/10.1111/j.1095-8649.1991.tb04419.x.

Özer A, Öztürk T. 2005. Dactylogyrus cornu Linstow, 1878 
(Monogenea) Infestations on vimba (Vimba vimba tenella 
(Nordmann, 1840)) Caught in the Sinop Region of Turkey in 
Relation to the Host Factors. Turkish Journal of Veterinary & Animal 
Sciences 29: 1119–1123.

Öztürk MO. 2014. Metazoan parasite fauna of the chub, Squalius 
cephalus (Linnaeus, 1758) linked to environmental factors from 
Akçay stream, Türkiye. Fresenius Environmental Bulletin 23: 
2610–2614.

Pickering AD, Christie P. 1980. Sexual differences in the incidence 
and severity of ectoparasitic infestation of the brown trout, 
Salmotrutta L. Journal of Fish Biology 16: 669–683. https://doi.
org/10.1111/j.1095-8649.1980.tb03746.x.

Pugachev ON, Gerasev PI, Gussev AV, Ergens R, Khotenowsky I. 
2010. Guide to the Monogenoidea of Freshwater Fish of Palaearctic 
and Amur Regions. Milan: Edizioni Ledizioni Ledi Publishing.

Rahmouni I, Rkhami OB, Benhoussa A, Pariselle A. 2020. 
Markewitschiana agdazensis n. sp. (Monogenea: Dactylogyridae) 
from Cyprinids (Teleostei: Cypriniformes) in Morocco (Northern 
Africa): first record and new site of infection. Comparative 
Parasitology 87: 68–73. https://doi.org/10.1654/1525-2647-87.1.68.

Raissy M, Azizi H, Fadaeifard F, Pour SY. 2013. Parasites of some 
native fish from Kaajriver, Chaharmahal va Bakhtiari province, Iran. 
World Journal of Fish and Marine Sciences 5: 84–87.

Ramadan HH. 1991. Effect of host species, sex, length, diet and 
different season on the parasitic infection of tilapia fish in Lake 
Manzalah. Journal of King Abdulaziz University Marine Sciences 
2: 81–91.

Rouis SO, Rouis AO, Dumont HJ, Magellan K, Arab A. 2016. 
Dynamics and effects of Ligula intestinalis (L.) infection in the 
native fish Barbus callensis Valenciennes, 1842 in Algeria. Acta 
Parasitologica 61: 307–318. https://doi.org/10.1515/ap-2016-0041.

Santoro M, Mattiucci S, Cipriani P, Bellisario B, Romanelli F, 
Cimmaruta R, Nascetti G. 2014. Parasite communities of icefish 
(Chionodracohamatus) in the Ross Sea (Antarctica): influence of 
the host sex on the helminth infracommunity structure. PLoS One 9: 
e88876. https://doi.org/10.1371/journal.pone.0088876.

Sarabeev V, Balbuena JA, Morand S. 2019. Aggregation patterns of 
helminth populations in the introduced fish, Liza haematocheilus 
(Teleostei: Mugilidae): disentangling host–parasite relationships. 
International Journal for Parasitology 49: 83–91. https://doi.
org/10.1016/j.ijpara.2018.10.004.

Šimková A, Jarkovský J, Koubková B, Baruš V, Prokeš M. 2005. 
Associations between fish reproductive cycle and the dynamics 
of metazoan parasite infection. Parasitology research 95: 65–72. 
https://doi.org/10.1007/s00436-004-1261-y.

Singhal P, Gupta N. 2009. Genarchopsis infestation in relation to 

host length and sex in freshwater murrel, Channa. Biospectra 4: 
257–260.

Stojanovski S. 1997. Ecto- and endoparasites of fishes from Lake 
Ohrid. MSc Thesis. Faculty of Veterinary Medicine. Belgrade, 
Serbia.

Stojanovski S, Hristovski N, Cakić P, Hristovski M, Baker RA. 2003. 
Fauna of monogenean trematodes – parasites in bleak Alburnus 
alburnus belvica Karaman, 1924 (Pisces: Cyprinidae) from 
Lake Prespa (Macedonia). In: Proceedings of the 2nd Congress 
of Ecologists of the Republic of Macedonia with International 
Participation, Ohrid. Special Issues of Macedonian Ecological 
Society. pp 281–285.

Stojanovski S, Kulisic Z, Baker RA, Hristovski N, Cakic P, Hristovski 
M. 2004. Fauna of monogenean trematods – parasites of some 
cyprinid fishes from lakes Prespa (Macedonia). Acta Veterinaria-
Beograd 54: 73–82. https://doi.org/10.2298/AVB0401073S.

Tahri M, Belhaoues S, Nouara N, Ladjama I, Tania A. 2017. Scenario 
for parasitic infestation of the European eel (Anguilla anguilla L.) 
in Oubeїra Lake (northeastern Algeria). International Journal of 
Biosciences 11: 10–19. http://dx.doi.org/10.12692/ijb/11.3.10-19.

Tahri M, Bensaad-Bendjedid L, Dahel A, Djebbari N, Nouara 
N, Bensouilah M. 2018. Site specificity-not everything is 
everywhere-case of gill ectoparasites of European eel Anguilla 
anguilla (Linnaeus, 1758) (Park National of El Kala, Algeria). 
Cahiers de Biologie Marine 59: 71–78. https://doi.org/10.21411/
CBM.A.DF23E561.

Tahri M, Bensouilah M. 2023. The European eel Anguilla anguilla 
(Anguillidae) invasion by the allochthone nematode Anguillicoloïdes 
crassus in southern Mediterranean. Journal of Ichthyology 63: 
103–111. https://doi.org/10.1134/S0032945223010150.

Tahri M, Crivelli AJ, Panfili J, Bensouilah M. 2016. Health status of the 
swim bladder of the European eel Anguilla anguilla in northeastern 
Algeria’s Lake Oubeïra. International Journal of Fisheries and 
Aquatic Studies 4: 364–369.

Thomas JD. 1964. A comparison between the helminth burdens 
of male and female brown trout, Salmo trutta L., from a natural 
population in the River Teify, West Wales. Parasitology 54: 
263–272. https://doi.org/10.1017/S0031182000067901.

Tombi J, Bilong CF. 2004. Distribution of gill parasites of the 
freshwater fish Barbus martorelli Roman, 1971 (Teleostei: 
Cyprinidae) and tendency to inverse intensity evolution between 
Myxosporidia and Monogenea as a function of the host age. Revue 
D’élevage et de Médecine Vétérinaire Des Pays Tropicaux 57: 
71–76.

Touil A, Casal-Lopez M, Bouhadad R, Doadrio I. 2019. Phylogeny 
and phylogeography of the genus Luciobarbus (Haeckel, 1843) 
in Algeria inferred from mitochondrial DNA sequence variation. 
Mitochondrial DNA Part A 30: 332–344. https://doi.org/10.1080/247
01394.2018.1526928.

Tunç AÖ, Koyun M. 2018. Seasonal infection of metazoan parasites 
on mosul bleak (Alburnus mossulensis) inhabiting Murat River 
and its tributaries in Eastern Anatolia, Türkiye. Türk Tarım ve 
Doğa Bilimleri Dergisi 5: 153–162. https://doi.org/10.30910/
turkjans.421357.

Vankara AP, Mani G, Vijayalakshmi C. 2011. Metazoan parasite 
infracommunities of the freshwater eel, Mastacembelus armatus 
Lacepede, 1800 from river Godavari, India. International Journal 
of Zoological Research 7: 19–33. https://doi.org/10.3923/
ijzr.2011.19.33.

Vasiljkov GV. 1983. Gelmintozi ryb. Moscow: Izdatel’stvo Kolos.
Yazmen H, Öztürk MO. 2014. Research studies on Anatomical, 

Morphological and Parasitic Characteristics of Dactylogyrus vistulae 
(Platyhelminthes). Journal of Academic Documents for Fisheries 
and Aquaculture 1: 17–22. 

Manuscript received: 27 October 2024, revised: 12 February 2025, accepted: 7 March 2025
Associate Editor: J van As

https://doi.org/10.1016/j.vetpar.2010.08.015
https://doi.org/10.1016/j.vetpar.2010.08.015
https://doi.org/10.3923/ijzr.2020.79.86
https://doi.org/10.1111/j.1095-8649.1991.tb04419.x
https://doi.org/10.1111/j.1095-8649.1980.tb03746.x
https://doi.org/10.1111/j.1095-8649.1980.tb03746.x
https://doi.org/10.1371/journal.pone.0088876
https://doi.org/10.1016/j.ijpara.2018.10.004
https://doi.org/10.1016/j.ijpara.2018.10.004
https://doi.org/10.2298/AVB0401073S
http://dx.doi.org/10.12692/ijb/11.3.10-19
https://doi.org/10.1134/S0032945223010150
https://doi.org/10.1080/24701394.2018.1526928
https://doi.org/10.1080/24701394.2018.1526928
https://doi.org/10.30910/turkjans.421357
https://doi.org/10.30910/turkjans.421357
https://doi.org/10.3923/ijzr.2011.19.33
https://doi.org/10.3923/ijzr.2011.19.33

