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This study evaluated the parasitic fauna of Acanthobrama marmid living in
Karakaya Dam Lake (Euphrates River Basin, Tirkiye), including species
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diversity, infection patterns, and potential effects on host condition. A total of 48 Received ~ :18.02.2026
fish were examined using standard parasitological methods, and their infection Revised - 02.06.2026
parameters were determined. Fourteen parasite species belonging to seven taxa .
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(97.92%), the absence of a significant relationship between total parasite load and
the condition factor suggests that this host species may exhibit a high tolerance to
parasitic infections. Parasites of the class Cestoda appeared to exert a more
pronounced effect on the Fulton condition factor compared to other groups.
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Karakaya Baraj Golii’ndeki Acanthobrama marmid (Heckel, 1843) (Actinopterygii: Leuciscidae)’in Parazit
Faunasinin Belirlenmesi, Firat Nehri, Tiirkiye

Oz: Bu ¢alisma, Karakaya Baraj Gélii’nde (Firat Nehri havzasi, Tiirkiye) yasayan Acanthobrama marmid’in parazit faunasini; tiir
gesitliligi, enfeksiyon durumu ve konak kondisyonu tizerindeki olasi etkileri agisindan degerlendirmistir. Standart parazitolojik
yontemler kullanilarak toplam 48 balik incelenmis ve enfeksiyon parametreleri belirlenmistir. Yedi taksona ait toplam 14 parazit
tirti tespit edilmis olup, en yiiksek tiir ¢esitliligi Digenea grubunda kaydedilmis, bunu Monogenea ve Cestoda izlemistir. Yiksek
genel enfeksiyon oranma (%97.92) ragmen toplam parazit yiikii ile kondisyon faktorii arasinda anlamli bir iliski saptanmamustir.
Cestoda smifina ait parazitlerin, diger gruplara kiyasla Fulton kondisyon faktorii iizerinde daha belirgin bir etki gosterdigi
belirlenmistir. Bu durum, s6z konusu konak tiirlinlin parazitik enfeksiyonlara karsi yiiksek diizeyde tolerans gosterebilecegini
diisiindiirmektedir.

Anahtar kelimeler: Balik parazitleri, Leuciscidae, Karakaya Baraj G6lii, Malatya
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Introduction

The fish species Acanthobrama marmid (Heckel,
1843) examined in this study belongs to the order
Cypriniformes, the family Leuciscidae, and the genus
Acanthobrama. The order Cypriniformes has the
greatest species diversity and richness worldwide
(Kuchta et al. 2020). In Tarkiye, the family
Leuciscidae represents the most species-rich group in
freshwater ecosystems, being represented by 113
species and constituting the majority of native
freshwater fishes. Five species belonging to the genus
Acanthobrama have been reported in Tirkiye, and

one of these, Acanthobrama marmid (Mesopotamian
bream), is widely distributed in the Tigris, Euphrates
and Quwayq River basins (Kaya et al. 2026). This
species is ecologically important because it serves as
an important food source for other predatory fish and
it is consumed by local communities (Sahinoz et al.
2013). Although there is no up-to-date and
comprehensive information on the population status
of this species, it is known to be among the dominant
fish species in the large dam reservoirs constructed
on the Euphrates and Tigris rivers (Freyhof 2014).
The Euphrates River, one of the most important
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rivers in Turkiye and the one with the highest water
potential, plays a crucial role not only in
hydroelectric power generation and agricultural
production, but also in fish production in major
reservoirs such as Keban, Karakaya and Atattirk Dam
Lakes (FAO 2014). It has been reported that the
Euphrates River hosts 58 different fish species
(FishBase 2025).

Moreover, these reservoirs are important inland
water resources where trout farming is carried out
(FAO 2014). Recent studies have shown that
freshwater ecosystems are no longer stable systems
but are becoming increasingly variable, fragile and
stressed. Hydrological and thermal changes
occurring in aquatic systems bring about ecological
alterations and associated environmental problems.
Biodiversity and  species  distributions are
significantly affected by these changes (Dahal et al.
2025). Fish parasites, which are an integral
component of biological diversity, naturally exist in
balance with their hosts; however, changes in
environmental parameters may disrupt this balance

and enhance the pathogenic effects of parasites
(Oktener and Baniaduc 2023). Therefore, knowledge
of the parasite species present in aquatic ecosystems
is of great importance. In Turkiye, a limited number
of studies have been conducted on the parasite
species of A. marmid (Koyun et al. 2019; Dériicii and
Ispir 2001; Giin and Dériicii 2020; Kesik et al. 2024),
and only one of these studies was specifically aimed
at determining the parasite fauna of this species in
Goynuk Stream (Koyun et al. 2019). The present
study represents the first investigation to reveal the
parasite fauna of this species collected from
Karakaya Dam Lake.

Materials and Methods

This study was conducted between December
2024 and June 2025 in Hasircilar- Boran shoreline of
Karakaya Dam Lake, located within the borders of
Malatya Province. The dam lake was constructed on
the Euphrates River, one of the most important rivers
in the Middle East, originating in Turkiye and
flowing into the Persian Gulf (Figure 1).
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Figure 1. Map of sampling localities for Acanthobrama marmid from Hasircilar to Boran in Karakaya Dam Lake

A total of 48 specimens of Acanthobrama
marmid were obtained from local commercial
fishermen in the study area. The captured fish were
transported to the Research Laboratory of the
Department of Aquaculture, Faculty of Agriculture,
Malatya Turgut Ozal University, as soon as possible
under cold-chain conditions. For each specimen, total
length (mm), body weight (g), and sex were recorded.
A total of 48 fish specimens were examined; 43 were
female and 4 were male, while the sex of one
specimen could not be determined. Total length (TL)
ranged from 21.8 to 30.1 cm, and body weight (BW)
varied between 110.22 and 363 g.

The qgills, fins, skin, gall bladder, kidney,
stomach, muscle, liver, intestine, gonads, eyes,
mouth, and brain were examined for the presence of
parasites within 48 hours using a trinocular light
microscope (Olympus CX31, Tokyo, Japan). All
detectable parasites were counted, and each species
was photographed using a digital camera (Olympus
BX53F, Tokyo, Japan). The recovered parasite
species were assigned to the most specific possible
taxonomic category. In order to clearly reveal the
morphological structures and diagnostic characters of
the parasites and to ensure accurate taxonomic
identification, appropriate fixatives were used and
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standard parasitological staining protocols were
applied (Bykhovskaya-Pavlovskaya et al. 1962;
Pritchard and Kruse 1982). To evaluate parasite
ecology, infection prevalence (%), mean intensity,
and mean abundance were calculated from the
obtained data according to the definitions of Bush et
al. (1997). The relationship between logio(abundance
+ 1)—transformed parasite abundance and Fulton’s K
condition factor (K = (W/L3) x 100) was calculated
using Pearson and Spearman correlation analyses,
with the level of statistical significance set at p <
0.05.

Data on three parasite species belonging to the
class Monogenea, which constitute a subset of the
present dataset, were previously published by Giiven
and Oztiirk (2026). However, in order to accurately
reflect the species diversity of the host fish, these data
were combined with the current dataset.

Results

During the study period, a total of 14 parasite
species were recorded, ten were identified at the
species level while four were identified at the genus
level of these taxa. These parasites belong to 7
different  classes, one ciliophoran, three
monogeneans, four digeneans (one adult and three
metacercaria), one nematode, three cestodes (one
adult and two plerocercoid), one myxosporean and
one copepod. These were Ichthyophthirius multifiliis,
Fouquet, 1876, Dactylogyrus anoigeus, Bychowsky,
1936, Dactylogyrus sphyrna, Linstow, 1878,
Eudiplozoon nipponicum, Goto, 1891, Diplostomum
spathaceum, Rudolphi, 1819, Tylodelphys clavata,
von  Nordmann, 1832, Aspidogaster sp.,
Echinostoma  sp.,  Contracaecum  rudolphii,
Hartwich, 1964, Caryophyllaeus sp., Paradilepis
scolecina, Rudolphi, 1819, Ligula intestinalis
Linnaeus, 1758, Myxobolus sp., Ergasilus sieboldi,
von Nordmann, 1832 (Table 1 and Figure 2).
Prevalence and infection metrics of parasite
presented in Table 1 and Figure 3. Overall infection
prevalence reached 97.92%, with 47 out of 48 fish
infected by at least one parasite species. It was
determined that the digenean groups exhibited higher
parasite prevalence (70.83%) and mean intensity
(17.95 £ 3.57) and total parasite number (N,=610)
compared to the other groups, followed by Cestoda
(64.58%; 10.19 £ 4.05; N, = 316) and Monogenea
(64.58%; 6.61 + 1.23; N, = 205). Digenean parasites

were dominated by T. clavata (62.50% prevalence).
D. spathaceum exhibited the highest mean intensity
(22.21 £ 5.47) and the widest infection range (1-80
parasites per host) among all taxa. Other digeneans,
including Aspidogaster sp. and Echinostoma sp.,
occurred rare with low prevalence and intensity.

Among the Cestoda, Caryophyllaeus sp.
exhibited a prevalence of 45.83% and reached a
maximum intensity of 121 parasites per host, thereby
representing the highest parasite load observed
throughout the study. Paradilepis scolecina exhibited
a similar prevalence (43.75%) but lower intensity.
Caryophyllaeus sp. and P. scolecina were detected in
the intestine of the host fish, whereas Ligula
intestinalis was found in the body cavity. Several
parasite species were detected in only a single host
individual during the study. These included I.
multifiliis, E. nipponicum, Echinostoma sp., L.
intestinalis and E. sieboldi and each of these parasite
species exhibited a prevalence of 2.08%. Myxobolus
sp. was detected in six host individuals,
corresponding to a prevalence of 12.5%. Due to the
extremely high number of spores observed in
infected tissues, parasite counts were not reliably
quantified; Therefore, intensity and abundance
values were not calculated for this species.

A weak negative trend was observed between
total parasite abundance and Fulton’s condition
factor, but both Pearson and Spearman correlation
analyzes showed that this relationship was not
statistically significant (Pearson r = —0.246, p =
0.092; Spearman p = —0.194, p = 0.186) (Figure 4).
Since no statistically significant relationship was
found between total parasite abundance and Fulton’s
condition factor (p > 0.05), the analysis was
evaluated separately for each parasite group. Thus,
rare parasite groups were excluded from the analysis.
Pearson and Spearman correlation analyzes were
conducted to assess the relationship between the
abundance of Monogenea, Digenea, and Nematoda
parasite groups and Fulton’s condition factor, and
no statistically significant associations were detected.
In group-based analyses, a weak-to-moderate
negative and statistically significant correlation
between parasite abundance and the condition factor
was observed only in theCestoda group (Pearson r =
—0.336, p = 0.019). In contrast, this relationship was
not statistically significant in the rank-based analysis
(Spearman p =—0.245, p = 0.094) (Figure 5).
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Figure 2. Parasite species identified in Acanthobrama marmid: (A) Ligula intestinalis in fish body cavity (indicated
by white arrow), (B) anterior part of Caryophyllaeus sp., (C) Paradilepis scolecina (plerocercoid in cyst), (D)
Diplostomum spathaceum (excysted metacercaria), (E) Tylodelphys clavata (excysted metacercaria), (F) Echinostoma
sp. (encysted metacercaria), (G) Aspidogaster sp. (adult), (H) anterior view of Contracaecum rudolphii, (I) posterir
view of C. rudolphii, (J) Ichthyophthirius multifiliis, (K) Ergasilus sieboldi, (L) Myxobolus sp.
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Figure 4. The relationship between total parasite abundance [logio(abundance + 1)] and fish condition factor (Fulton’s

condition factor).
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Figure 5. The relationship between Monogenea, Cestoda, Digenea, Nematoda parasites and fish condition factor
(Fulton’s condition factor).

Table 1. Prevalence and infection metrics of parasites in Acanthobrama marmid (n = 48)

PARASITE SPECIES Nin Np P(%) MI£SE MA+ SE MIN-MAX  SIiTE

CILIOPHORA

I.multifiliis 1 2 2.08 2.00 £0.00 0.04 +0.04 2 Gill

MONOGENEA

*D. anoigeus 26 181 54.17 6.96 £ 1.32 3.77£0.87 1-26 Gill

*D. sphyrna 16 23 33.33 1.44+0.18 0.48 £0.12 1-3 Gill

*E. nipponicum 1 1 2.08 1.00 £ 0.00 0.02 £0.02 1 Gill

Monogenea group 31 205 64.58 6.61 +1.23 4.27 £0.92 1-26

DIGENEA

D. spathaceum 19 422 39.58 22.21 +5.47 8.79 £ 2.66 1-80 Eye

Tylodelphys clavata 30 180 62.50 6.00 +1.32 3.75+0.92 1-33 Eye

Aspidogaster sp. 3 7 6.25 2.33+1.33 0.15+0.11 1-5 Intestine

Echinostoma sp. 1 1 2.08 1.00 £ 0.00 0.02 £0.02 1 Gill
Digenea group 41 610 70.83 17.95 £ 3.57 1533+3.18 1-92

CESTODA

Caryophyllaeus sp. 22 263 45.83 11.95 +5.67 548 +2.71 1-121 Intestine

P. scolecina 21 52 43.75 248 £0.42 1.08 £0.25 1-7 Small intestine

L. intestinalis 1 1 2.08 1.00 £ 0.00 0.02 £0.02 1 Body cavity
Cestoda group 47 316 64.58 10.19 + 4.05 6.58 £ 2.70 1-121

NEMATODA

C. rudolphii 19 82 39.58 432+0.77 1.71+£0.43 1-11 Intestine

MYXOSPOREA

Myxobolus sp. 6 125 Kidney

COPEPODA

E. sieboldi 1 1 2.08 1.00 £ 0.00 0.02 £0.02 1 Gill

TOPLAM 47 1215 97.92 25.85+4.48 2531+442 2-122

Nin: Number of infected hosts, Np: Total number of parasites, P (%): Infection prevalence, MI: Mean intensity, SE: Standard error,
MA: Mean abundance, Min-Max: Minimum — maxsimum parasite number

* Data on three parasite species belonging to the class Monogenea, which constitute a subset of the present dataset, were previously
published by Giiven and Oztiirk (2026).
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Discussion

In this study, a total of 48 Acanthabrama marmid
individuals were examined, including 43 females, 4
males, and one individual whose sex could not be
determined. Previous studies on A. marmid
populations have likewise reported a higher
proportion of females than males (Ugkun and Gokge
2015; Ozcan 2020; Basusta and Girgin 2023).

Earlier parasitological investigations on A.
marmid have reported D. anoigeus, D. sphyrna, and
E. nipponicum (Glven and Oztirk 2026) and
Diplostomum spathaceum and Tylodelphys clavata
(Glven, 2025) from Karakaya Dam Lake; Ligula
intestinalis (Kesik et al. 2024), Diplostomum sp.
(Dériicii and Ispir 2001) and Diplostomum
spathaceum from Keban (Dogan and Dériicii 2024);
Dactylogyrus elegans, Paradiplozoon megan,
Gyrodactylus sp., and E. sieboldi from G&ynik
Stream, Bingdl (Koyun et al. 2019); Caryophyllaeus
laticeps from Aras and Murat Rivers (Celik and
Oguz, 2021), Diplozoon paradoxum from the
TIGEM reservoirs, Yeniyurt and Dortyol (Hatay)
(Zeren 2008); Contracaecum larvae from Lesser Zab
and Sirwan rivers, Sulaimani Province (Abdullah et
al. 2021) and Ligula intestinalis from Lake Tharthar,
Irag (Shaker 2024). In the present study, some of the
previously reported parasite species were re-detected
but Paradiplozoon megan, Gyrodactylus sp.,
Diplozoon paradoxum were not detected. Based on
the available literature, this study documents the
highest parasite species richness reported to date for
A. marmid, with a total of 14 parasite species
identified.

Monogenea, Digenea, Cestoda and Nematoda
constitute approximately 73% of the parasite species
reported in Turkish freshwater, with Monogeneans
making up the largest proportion (Oktener and
Banaduc 2023).

Monogenean parasites are commonly associated
with cyprinoid fishes. Most species are gill-dwelling
and show strong morphological adaptations to gill
tissues. They represent the most frequently reported
ectoparasites in freshwater environments, occurring
in both aquaculture systems and natural waters
(Flores Crespo and Flores Crespo 2003). Studies
conducted on A. marmid have shown that the highest
parasite species diversity occurs within the
Monogenea group, with six species reported (Koyun
et al. 2019; Giiven and Oztiirk 2026). Monogenean
parasites were predominantly found on the gills, and
host condition was not significantly affected by
Monogenean infection (Figure 2). This pattern may
be explained by the possibility that infection levels
remained below the threshold required to affect the
host condition factor, and by the fact that this highly
host-specific parasite group primarily exerts

sublethal effects that can be physiologically tolerated
by the host (Korkut and Koyun 2025).

Digenean trematodes are parasites that primarily
use gastropods as their first intermediate hosts, fish
as second intermediate hosts in their life cycles, and
infect vertebrates as their final hosts through trophic
transmission (Poulin and Cribb, 2002). In this study,
it was observed that the infection rates of the
digenean parasites Tylodelphys clavata (62.5%) and
D. spathaceum (39.58%) were high, while
the Aspidogaster sp. (6.25%) and Echinostoma sp.
(2.08%) were rare species (Table 1).
Diplostomum and Tylodelphys species are commonly
referred to as eye flukes, as their metacercariae
typically infect the ocular tissues of freshwater fish,
particularly the lens and vitreous humor (Chappell
1995). Previous studies conducted by different
researchers have reported D. spathaceum (Dogan and
Dorucu 2024; Given, 2025) and Diplostomum sp.
(Barata and Doriicti 2014; Gul et al. 2014; Dérici et
al. 2002) in Acanthabrama marmid. In addition,
several studies have documented that Diplostomum
species (D. spathaceum ve Diplostomum sp.) are also
commonly reported in other cyprinoid fish species
from different localities (Oztlrk et al. 2012; Colak
2013; Soylu 2014; Aktiirk et al. 2020; Gil et al. 2014;
Korkut and Koyun 2020). Tylodelphys clavata has
been widely reported from cyprinoid fishes in
Tiirkiye (Oztiirk et al., 2011; Colak, 2013; Kus and
Soylu, 2013; Soylu 2014) and was also recorded in
Acanthobrama marmid by Guven (2025). In studies
conducted in Turkiye, Aspidogaster limacoides has
been reported by only a limited number
of researchers from Rutilus rutilus, Blicca bjoerkna,
and Vimba vimba inhabiting Lake Sapanca
(Soylu 1990; Uzunay and Soylu 2006). The present
study therefore constitutes a new host and regional
record for the genus Aspidogaster. Similarly,
Echinostoma sp. metacercariae have been reported
in only a limited number of studies on fish hosts
(Guiven and Oztiirk 2018), whereas species of this
genus have been more widely documented in various
birds and winged species in Turkiye (Denizhan and
Karakus 2019; Yilmaz et al. 2020; Gokpinar et al.
2023). To our knowledge, this study represents the
first record of A. marmid as a fish host for
Echinostoma sp.

No statistically significant relationship was
detected between infection levels of the Digenea
group and host condition. Because digeneans are
transmitted through trophic pathways, infection of a
fish with digenean parasites is directly related to its
diet. Digenean parasites may cause blindness, energy
loss, and, under heavy infection conditions, mortality
in fish hosts. However, under natural conditions, the
effects of parasite species occurring at low infection
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levels can be physiologically tolerated by the host
(Chappell 1995; Poulin 2000; Marcogliese 2002).

Cestodes are a group of parasites frequently
reported in vertebrates, including humans, domestic
animals, and fish, which have a complex life cycle,
infect their hosts through trophic transmission, and
mostly settle in the intestinal lumen, competing with
their hosts for nutrients (Scholz et al. 2021). In this
study, Caryophyllaeus sp. and P. scolecina were
detected in the intestines of A. marmid, whereas L.
intestinalis was recorded in the body cavity. The lack
of statistical significance in the Spearman correlation
suggests that the relationship did not exhibit a
monotonic and consistent ranking pattern across all
samples, and that it may have been influenced by
individual variation and shaped primarily by
individuals with relatively high infection intensities.

This study identified Contracaecum rudolphii, a
nematode parasite belonging to the genus
Contracaecum. This species has a complex life cycle
involving multiple hosts, using invertebrates such as
copepods and isopods as first intermediate hosts, fish
as paratenic or second intermediate hosts, and
piscivorous birds as definitive hosts (Moravec 2009).
Previously reported from Crassius gibelio in Tirkiye
by Innal et al. (2020), this study provides the first
record of A. marmid. Experimental studies have
shown that this species successfully infects fish
feeding on infected copepods and exhibits low host
selectivity at the larval stage. Furthermore, it has
been reported as a cosmopolitan species, commonly
occurring in cormorants and several piscivorous birds
(Moravec 2009)

No statistically significant relationship was
determined between the infection level of C.
rudolphii and host condition. Conraceacum rudolphii
was detected in the larval stage in this study, and it
has been reported that nematodes are effective on the
condition factor in the larval stage only when they are
present at high prevalence and high density. This
effect in the larval stage is sublethal, chronic, and

context-dependent, and is often masked by
environmental factors in natural populations
(Marcogliese 2004).

Myxobolus Bitschli, 1882 is one of the

myxosporean genera commonly found in freshwater
and marine fish during the myxospore stage (Eiras,
2005). These parasites have a two-host life cycle and
may exhibit host and tissue specificity. Actinospores
released into the water from annelids, particularly
oligochaetes, attach to the fish host via polar
filaments discharged from the polar capsules. In the
present study, Myxobolus sp. was detected only in
kidney tissue; this finding may be related to the host

and tissue tropism/specificity reported for some
myxosporean species (Lom and Dykova 2006).
There are reports of Myxobolus species in different
freshwater fish in Turkiye (Pekmezci et al. 2014,
Pekmezci et al. 2021a, 2021b; Itik Ekinci et al. 2022;
Okkay and Ozer 2023), there are no records of
Myxobolus sp. in A. marmid, making this parasite the
first record for this fish species in Turkiye.

Ergasilus sieboldi, a member of the Copepoda
class, is a cosmopolitan species with a wide host
range and geographic distribution, commonly found
in the gills of freshwater fish (Abdelhalim et al.,
1991). It has been frequently reported in various
regions of Turkiye, especially in cyprinoid fish
(Uzunay and Soylu 2006; Alas et al. 2015, Korkut
and Koyun 2022). In A. marmid, it was first reported
by Korkut (2014) in Tirkiye. In this study, E. sieboldi
was detected in only one fish and is one of the rare
species.

Another rare species in this study is 1. multifiliis.
It is commonly found in both wild and farmed species
and has a wide host range. Studies have reported that
infection rates may vary depending on the region and
fish species (Qin et al. 2024). In Turkiye, it has
mostly been reported in rainbow trout (Oztiirk et al.
2010; Pekmezci et al. 2022) and is not a common
species seen in general parasite fauna studies.

Although no statistically significant relationship
was detected between total parasite abundance and
Fulton's condition factor, group-based analyzes
revealed a weak-to-moderate negative correlation
exclusively within the Cestoda group. These findings
indicate that the effects of parasites on the host may
depend on the infection intensity of specific parasite
taxa rather than on the cumulative parasite burden,
and that the impact of parasite groups with higher
pathogenicity may be masked by less harmful taxa,
thereby necessitating group-based analyses. Overall,
the results suggest that Acanthobrama marmid may
exhibit a high tolerance to parasitic infections under
natural conditions.

This study provides a comprehensive evaluation
of the parasite community structure of Acanthobrama
marmid inhabiting Karakaya Dam Lake (Euphrates
River basin, Turkiye). A total of 14 parasite species
representing seven major taxonomic groups were
recorded.

Paradilepis scolecina, Contraceacum rudolphii,
Myxobolus sp., Echinostoma sp., Aspidogaster sp.
were recorded for the first time in Acanthobrama
marmid. This finding expands the known host range
of these parasites and significantly enriches the
existing knowledge of the parasite fauna of this fish
species.
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