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Abstract 
 
Study of biodiversity of freshwater fish and parasite communities from the River Arda, southern Bulgaria characterized 
by heavy metal pollution was carried out. Investigation of the actual state of the water pollution from an aspect of 
loading environment with heavy metals and their impact on fish, fish parasites and biodiversity of water organisms in 
general was accomplished. Assessment of fish parasites as potential bioindicators of water pollution was made. For 
examinations were used standard methods and techniques. The studies, belonging to 65 specimens of fishes 
representing 8 species during the three seasons were presented. The dominant structures of helminth communities are 
characterized. The model of fish species chosen for examination of the heavy metal content in this study were the 
European perch, Perca fluviatilis (L., 1758) and Macedonian vimba, Vimba melanops (Heckel, 1837) of the Arda River. 
The contents of heavy metals (Pb, Zn, Mn and Cu) (mean concentration, bioconcentration factors) in the tissues and 
organs of fish species and fish parasites (Eustrongylides excisus (Jägerskiöld, 1909) and Caryophyllaeus sp.) were 
discussed. The studies carried out could be used in various monitoring systems for screening the pollution on the water 
environment and the organisms inhabiting the anthropogenous ecosystems. 
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INTRODUCTION 
 

The Arda River is related to the Aegean water 
collecting region. The river forming 
picturesque defiles and gorges and giving 
exclusive attractiveness of the south-east parts 
of the Rhodopa Mountain, Southern Bulgaria. 
The valley of the river from the sources to the 
State border with Greece is indicated as a 
region with middle and high degree of 
importance in respect to the date about the 
species richness, the endemic and rare taxa The 
variety of habitats – oak forests, Mediterranean 
bushes, rock massifs, at the upper parts - 
preserved beech forests, have determined the 
existence of an extraordinary biological variety. 
(Assyov, 2012; BirdLife International, 2013). 
Basic ecological problems in the region are 
caused from the negative impact and damages 
of the environmental components from the 
performed (Government decree No. 140, 
Official Newspaper 101/2000) mining-
extractive, ore-dressing and metallurgy activity 
(mining of lead and zinc ores and flotation), 

leading to a high pollution and aciding of large 
surfaces with deposited mine masses (Kirin et 
al., 2004; Koev, 1998; Koev et al., 1998; 
Yorova et al., 1992). 
Arda River is included in the National 
monitoring program (Regulation 1/2011). 
Endoparasite species are particularly interesting 
as indicators of the ecological status of the 
freshwater ecosystems because the completion 
of their life cycle requires interactions with 
several host vertebrates and invertebrates, and 
the effects on each of the hosts differ according 
to the pollution level of the habitat in question 
(Baruš et al., 2007; Cone et al., 1993; Gelnar et 
al., 1997; Kennedy, 1997; MacKenzie et al., 
1995; Marcogliese and Cone, 1997; Oros, 
Hanzelová, 2009; Overstreet, 1997; Sures, 
Siddall, 1999; Thielen et al., 2004; Tieri et al., 
2006, etc.). 
Fish parasite communities, heavy metal content 
and the state of freshwater ecosystem of the 
Arda River are studied from different authors 
(Kirin, 2002a,b; Kirin, 2003; Kirin, 2005; 
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Kirin, Turcekova, Shukerova, Pehlivanov, 
2010; Marinova et al., 2007, etc.) 
This paper presents the results from an 
examination of heavy metal content in 
sediments, fish tissues and organs, fish 
parasites and dominant structure of fish parasite 
communities from the Bulgarian border part of 
the Arda River (town of Majarovo). 
 
 
MATERIALS AND METHODS 
 

During June, 2012 sediments, fish and fish 
parasites were collect and examined from the 
Arda River (town of Majarovo) (Fig. 1). 

 

 
Figure 1. Aegean Water Basin and Arda River 

 
Fig. 1. Aegean Water Basin and Arda River 
The town of Majarovo (41038.25’N, 
25054.12’E) is situated on the riverside, about 
30 km far away from the Studen kladenec 
Reservoir and about 10 km before the 
Ivaylovgrad Reservoir. It is distinguished with 
a less depth and slow running water, with 
rapids at some places. The waterside vegetation 
is represented mainly by Salix sp. and Alnus 
glutinosa, and the water vegetation – by the 
species Fontinalis antipyretica and Drepano-
cladus aduncus. The riverbed is considerably 
mote slanting with good formed sandy bottom. 
The region of the town and the riverside are 
distinguished with significant diversity of 
highly protected species and territories declared 
as protected with national and international 
nature protective status (Assyov, 2012; Kirin et 
al., 2004). 

A total of 5 sediment samples and 65 fresh-
water fish specimens belonging to 2 families 
and 8 species were collected and examined in 
June, 2012. The fish were caught by nets, by 
angling and eloctrofishing under a permit 
issued by the Ministry of Agriculture and food 
and Ministry of Environment and waters of 
Bulgaria. The scientific and common names of 
fish hosts were used according to the FishBase 
database (Fröse and Pauly, 2012). 
Samples of sediments were collected according 
to the Guidance on sampling of rivers and 
watercourses - ISO 5667-6:1990, introduced as 
a Bulgarian standard in 2002. Heavy metal 
concentration of the water and sediment 
samples, fish tissues, organs and parasites were 
carried out according to standard techniques. 
The samples were analyzed for content of Cd, 
Cu, Pb and Zn by ICP Spectrometry (Bíreš et 
al., 1995). 
The model of fish species chosen for 
examination of the heavy metal content in this 
study were the European perch, Perca 
fluviatilis (L., 1758) and Macedonian vimba, 
Vimba melanops (Heckel, 1837) of the Arda 
River. 
Helminthological examinations were carried 
out following recommendations and procedures 
described by Bykhovskaya-Pavlovskaya 
(1985), Dubinina (1987), Georgiev et al. 
(1986), Gusev (1985), Hotenovskij (1985), 
Kulakowskaya (1961), Moravec (1994, 2001), 
Scholz and Hanzelova (1998), Scholz et al. 
(1998) etc. 
The analysis of the dominant structure of the 
found fish parasite taxa were presented to the 
level of the component communities. The 
ecological terms prevalence, mean intensity are 
used, based on the terminology of Bush et al. 
(1997). Analyses of helminth community 
structure were carried out during the three 
seasons and in both levels: infracommunity and 
component community. The infracommunity 
data were used to calculate the total number of 
species, mean number of helminths, etc. 
(Kennedy, 1993, 1997; Magurran, 1988). Fish 
were weighed and measured. Samples of 
muscles, fat and liver were collected from all 
individuals. In order to determine the relative 
accumulation capability of the fish tissues in 
comparison to the sediments, bioconcentration 
factor (BCF=[Chost tissues]/[Csediments]]) 
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were calculated (Sures et al., 1999). The bio-
concentration factors were computed to esta-
blish the accumulation order and to examine 
fish for use as biomonitors of trace metal 
pollutants in freshwater environments. The 
differences in concentration factors were 
particularly discussed in respect to the 
bioavailability of trace metals from sediments. 
A linear correlation coefficient, rs was used to 
test associations between the bottom sediments, 
fish tissues, organs and fish parasites. 
 
RESULTS AND DISCUSSIONS 
 

Fish communities 
A total of 65 fish specimens from 8 species 
were collected and examined from the Arda 
River: Alburnus alburnus(Linnaeus, 1758), 
Barbus plebejus Bonaparte 1839, Carassius 
gibelio (Bloch, 1782), Rutilus rutilus 
(Linnaeus, 1758), Scardinius erythrophthalmus 
(Linnaeus, 1758), Squalius orpheus Kottelat & 
Economidis, 2006, Vimba melanops (Heckel, 
1837) and Perca fluviatilis Linnaeus, 1758. 
From studied 8 species of fishes, 6 species were 
estimated as least concern species (LC=Least 
Concern; IUCN Red List Status) and for one 
species are not enough data (V. melanops, 
DD=Data Deficient; IUCN Red List Status). 
One fish species is included in Red Data Book 
of the Republic of Bulgaria (Golemanski (Ed.), 
2011) (V. melanops, VU=Vulnerable). A. 
alburnus, B. plebejus, R. rutilus and Sc. 
erythrophthalmus are freshwater brackish, 
benthopelagic fish species. V. malanops is 
demersal fish species and P. fluviatilis is 
brackish, demersal introduced fish species. Sq. 
cepalus is pelagic fish species. Five species of 
fish (A. alburnus, B. plebejus, R. rutilus, Sc. 
erythrophthalmus and Sq. cepalus) are free of 
parasites. 
 
Helminth community structure 
A total two taxa of helminths were fixed 
(Eustrongylides excisus (Jägerskiöld, 1909) 
and Caryophyllaeus sp.). They are belonging to 
classes Nematoda (1) and Acanthocephala (1). 
Eustrongylides excisus (Jägerskiöld, 1909), 
larvae is developed with participation of the 
first intermediate host oligochets (blackworm 
Lumbricusvariegatus Linnaeus, 1758, sludge 
worm Tubifextubifex (Müller, 1774), 
Limnodrilus sp.) nd the second fish species, 

amphibians (Marsh frog, Pelophylax 
ridibundus (Pallas, 1771) (=Ranaridibunda 
Pallas, 1771) and reptiles (Dice snake, 
Natrixtesselata (Laurenti, 1768)). The 
adult nematodes parasitic in the glandular 
stomach of cormorants (Great Black Cormorant 
Phalacrocorax carbo (Linnaeus, 1758) and 
Pygmy Cormorant Microcarbo pygmeus 
(Pallas, 1773) (=Ph. pygmaeus Pallas, 1773)) 
(Moravec, 1994). In Bulgaria, the species is 
presented of Sander lucioperca (Linnaeus, 
1758) (=Lucioperca lucioperca Linnaeus, 
1758) (as paratenic host) and of Gobius sp. (as 
intermediate host) of Aspius aspius (Linnaeus, 
1758) from the Danube River (Kakacheva, 
Margaritov, Grupcheva, 1978; Margaritov, 
1959); of P. fluviatilis from the Zhrebchevo 
Reservoir (Nedeva, Grupcheva, 1996) and from 
the Srebarna Lake (Hristov, 2010; Shukerova, 
Kirin, 2007; Shukerova et al., 2010); of Silurus 
glanis (Linnaeus, 1758); Lotalota (Linnaeus, 
1758), Neogobius melanostomus (Pallas, 1814) 
(=Neogobiuscephalarges Pallas, 1814), 
N.kessleri (Günther, 1861), P. fluviatilis from 
the Danube River (Atanasov, 2012), tc. 
Caryophyllidean (Platyhelminthes:Eucestoda) 
parasites represent a widely distributed group 
of intestinal helminthes of Cyprinidae and 
Siluridae fishes occurring in all zoogeo-
graphical regions except the Neotropics. Some 
cariophyllideans may be pathogenic for their 
fish hosts (Mackiewicz, 1994; Oros et al., 
2010; Scholz and Hanzelová, 1998). 
Caryophyllaeus brachycollis Janiszewska, 
1951 is developed with participarion of the first 
intermediate host Limnodrilus hoffmeisteri 
Claparède, 1862 and T. tubifex and the second 
different fish secies. C. laticeps (Pallas, 1781) 
is developed with first intermediate host 
Limnodrilus claparedeanus Ratzel, 1868, T. 
tubifex andT. barbatus (Grube, 1861). The 
supposition intermediate host of 
Caryophyllaeides fennica (Schneider, 1902) is 
the oligohaete Stylaria lacustris (Linnaeus, 
1767) (Kakacheva-Avramova, 1983). In 
Bulgaria caryophyllidean tapeworms were 
presented from different fish species and 
freshwater ecosystems: as C. laticeps (Pallas, 
1781) - of Barbus barbus (Linnaeus, 1758) 
(Margaritov, 1959; 1966) from the Danube 
River; of B. cyclolepis Heckel, 1837 
(Margaritov, 1959) from the Iskar River; of A. 
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alburnus (Margaritov, 1959) of the Tunja 
River; of B. barbus, Vimba carinata (Pallas, 
1814), Abramis brama (Linnaeus, 1758) and 
Ballerus sapa (Pallas, 1811) (=A. sapa Pallas, 
1811) (Kakacheva, Margaritov, Grupcheva, 
1978) from the Danube River; of Leuciscus 
cephalus (Linnaeus, 1758) (Cakic et al., 2004) 
from the Danube River; as C. fennica 
(Schneider, 1902) – of B. barbus (Margaritov, 
1959; 1966) from the rivers Iskar and Tunja; of 
B. cyclolepis and L. cephalus (Margaritov, 
1959) from the Iskar River; of L. cephalus, V. 
melanops and B. cyclolepis (Margaritov, 
1963/64) from the rivers Maritsa and 
Topolnitsa; of B. cyclolepis, L. cephalus, V. 
melanops (Kakacheva, 1965) from the rivers 
Asenitsa, Harmanlijska, Topolnitsa, 
Syuyutlijka, Sushenitsa and Bedechka; of B. 
barbus and S. lucioperca (Margaritov, 1966) 
from the Danube River; of B. petenyi 
(Kakakcheva, 1969) from the rivers Nishava, 
Ogosta, Vodomerka, Buchinska, Vrabnishka, 
Barsiya, Chuprenska, Iskrecka, Botunya, 
Bebresh; of L. cephalus and R. rutilus 
(Margaritov, 1977) from the Shiposhnitsa River 
and Reservoir Iskar; of V. carinata, A. brama, 
B. sapa, Ballerus ballerus (Linnaeus, 1758) 
(=Abramis ballerus), Blicca bjoerkna 
(Linnaeus, 1758), A. alburnus, B. barbus, S. 
lucioperca, Sc. erythrophthalmus and Pelecus 
cultratus (Linnaeus, 1758) (Kakacheva, 
Margaritov, Grupcheva, 1978) from the 
Danube River; of L. cephalus and R. rutilus 
(Kakacheva, Menkova, 1978) from the 
Palakariya River; of B. barbus (Kakacheva, 
Menkova, 1981) from the Struma River; of B. 
cyclolepis, A. alburnus, Sq. orpheus(=L. 
cephalus) (Kirin, 2002b, 2003) from the Arda 
River; of L. cephalus (Cakic et al., 2004) from 
the Danube River; as C. brachycollis 
Janiszweska, 1953 - of B. cyclolepis and L. 
cephalus (Kakacheva, 1965) from the rivers 
Asenitsa, Sjujutlijka, Chepinska, Bedechka and 
Topolnitsa; of L. cephalus, V. melanops, A. 
alburnus, B. cyclolepis, R. rutilus (Margaritov, 
63/64) from the rivers Maritsa, Vacha, 
Chepinska, Topolnitsa, Bistritsa; of L. 
cephalus, Barbus petenyi Heckel, 1852 and B. 
barbus (Kakacheva, 1969) from the rivers 
Vrabnishka, Nishava, Mirkowska, Botunya, 
Ogosta, Malak iskar; of L. cephalus 
(Kakacheva, Menkova, 1978) from the 

Palakariya River; of B. petenyi, L. cephalus 
(Kakacheva, Menkova, 1978) from the rivers 
Devinska, Sarneshka and Vacha; of B. petenyi, 
B. barbus, L. cephalus (Kakacheva, Menkova, 
1981) from the rivers Blagoevgradska Bistritsa, 
Struma, Zheleznitsa and Gradevska; of P. 
fluviatilis (Nedeva, Grupcheva, 1996) from the 
Zhrebchevo reservoir; of B. cyclolepis, A. 
alburnus, Sq. orpheus(=L. cephalus) (Kirin, 
2002b, 2003) from the Arda River; and of L. 
cephalus (Cakic et al., 2004) from the Danube 
River; as Caryophyllaeus sp. – of L. cephalus 
and A. alburnus (Kakacheva, 1965) from the 
rivers Maritsa, Syuyutlijka and Harmanlijska; 
of Cyprinus carpio Linnaeus, 1758 
(Margaritov, 1975, 1976) from the Fish 
Farming–Yambol; of C. carpio (Kakacheva, 
Menkova, 1981) from the Fish Farming–
Blagoevgrad; of V. melanops (Kakacheva, 
1965) from the Harmanlijska River; of Cobitis 
bulgarica (Drensky, 1928) (Margaritov, 1966) 
from the Danube River; as as Caryophyllaeus 
sp. juv. - of Gobio gobio (Linnaeus, 1758), B. 
cyclolepis, V. melanops (Kakacheva, 1965) 
from the river Maritsa, Chepinska and 
Harmanlijska; of B. petenyi (Kakacheva, 
Menkova, 1978) from the Palakariya River; of 
C. carpio (Margaritov, 1992) from the Fish 
farms-Yambol, Blagoevgrad, etc. 
Caryophyllaeus sp., parasitic in V. melanips is 
generalist and E. excisus, which use fish as 
intermediate hosts represented the allogenic 
species for the helminth communities of the 
examined freshwater fish species of the Arda 
River ecosystem. Caryophyllaeus sp. of V. 
melanops and E. excisus of the parasite 
communities of P. fluviatilis of the Arda River 
were distinguished with high values of 
prevalence (P=52.17% and P=54.54%, 
respectively) but with lower value of mean 
intensity for E. excisus (MI=6±5.12, 1-14, SE 
Mean 1.48, C.V. 85.28; MI=1.6±1.52, 1-2, SE 
Mean 0.21, C.V. 30.98, respectively). The two 
helminth species are core species of the 
helminth communities of the perch and vimba, 
respectively. 
 
Content of heavy metals in sediments, fishes 
and parasites 
The result of the chemical analyzes (Pb, Cu and 
Zn) of 40 samples of muscle, liver, kidneys and 
bones of Vimba melanops and Perca fluviatilis 
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of the Arda River were presented (Table 1 and 
2). The content of Pb, Cu and Zn in two 
parasite species: Caryophyllaeus sp. and 
Eustrongilides excisus were determined. The 
content of heavy metals in sediments from the 
two freshwater ecosystems was fixed. Based on 
the results of chemical analyzes, mean 
concentrations (mg/kg) in tissues, organs of the 
fish, parasites and sediments, as well as the 
bioconcentration factor (BCF=[Chost/parasite 
tissues]/[Csediments]) were defined ( able 3 
and 4). 
 

Table 1. Content of heavy metals (Cmg/kg±SD)  
of P. fluviatilis and . excisus 

Perca fluviatilis  Arda River 
Cu Pb Zn 

CE.excisus 
12.94± 

0.02 
51.65± 

0.29 
321.22± 

0.11 

CLiver 
11.58± 

0.33 
1.95± 
0.02 

71.48± 
0.25 

CKidney 
1.02± 
0.09 

3.06± 
0.06 

259.92± 
0.50 

CBones 
2.19± 
0.12 

4.39± 
0.16 

72.04± 
0.08 

CMuscles 
0.55± 
0.03 

0.18± 
0.04 

25.89± 
0.16 

Sediments mg/kg 25,51± 
1.02 

19,98± 
0.45 

682,56± 
1.45 

 

Table 2. Content of heavy metals (Cmg/kg±SD) of V. 
melanops and Caryophyllaeus sp. 

Vimba melanops  Arda River 
Cu Pb Zn 

CCaryophyllaeus sp. 
9.97± 
0.84 

33.35± 
0.67 

279.69± 
0.35 

CLiver 
12.98± 
0.49 

1.98± 
0.24 

43.32± 
o.20 

CKidney 
1.55± 
0.04 

4.51± 
0.26 

148.44± 
0.22 

CBones 
2.49± 
0.24 

2.18± 
0.14 

79.35± 
0.67 

CMuscles 
0.52± 
0.02 

0.95± 
0.07 

23.72± 
0.60 

Sediments mg/kg 25,51± 
0.75 

19,98± 
0.55 

682,56± 
1.25 

 
The highest mean content of Cu showed the 
sediment samples of river (25.5 mg/ g), 
followed by those of the parasite species E. 

excisus (12.938 mg/ g). From fish tissues and 
organs, with the highest content of Cu are 
distinguished the liver (11.587 mg/ g).  
 
 
Table 3. . Bioconcentration factor (BCF=[Chost/parasite 

tissues]/[Csediments]) of P. fluviatilis and . Excisus 

Perca fluviatilis 
BCF 

Arda River 
Cu Pb Zn 

CE.excisus/CSediments 0.507 2.595 0.471 
CLiver/CSediments 
CE.excisus /CLiver 

0.454 
1.116 

0.097 
26.525 

0.105 
4.493 

CKidney/CSediments 
CE.excisus / CKidney 

0.04 
12.684 

0.154 
16.872 

0.380 
1.235 

CBones/CSediments 
CE.excisus /CBones 

0.086 
5.892 

0.221 
11.759 

0.105 
4.459 

CMuscles/CSediments 
CE.excisus /CMuscles 

0.021 
23.652 

0.0009 
283.769 

0.037 
12.407

Sediments mg/kg 25,51 19,98 682,56
 

Table 4. Bioconcentration factor of V. melanops 
and Caryophyllaeus sp. 

Vimba melanops 
BCF 

Arda River 
Cu Pb Zn 

CCaryoph.sp./CSediments 0.391 1.676 0.409 
CLiver/CSediments 
CCaryoph.sp./CLiver 

0.508 
0.768 

0.099 
16.819

0.063 
6.456 

CKidney/CSediments 
CCaryoph.sp./ CKidney 

0.060 
6.423 

0.226 
7.393 

0.217 
1.884 

CBones/CSediments 
CCaryoph.sp./CBones 

0.097 
3.996 

0.109 
15.313

0.116 
3.525 

CMuscles/CSediments 
CCaryoph.sp./CMuscles 

0.020 
19.147 

0.047 
35.035

0.035 
11.794

Sediments mg/kg 25,51 19,98 682,56
 
The highest mean content of Pb are defined in 
E. excisus (51.646 mg/kg), followed by those in 
the sediments (9.19 mg/kg). Of tissues and 
organs, higher concentrations were obtained for 
the content of Pb in bones and kidneys (4.392 
and 3.061 mg/kg, respectively). The mean 
content of Zn showed higher values in the 
sediments (682.5 mg/kg) than of E. excisus 
(321,221 mg/kg). Of tissues and organs, the 
highest concentrations were differed of Zn. The 
highest content of this trace heavy metal was 
detected for kidneys (Ckidney=259,918 mg/kg), 
followed by those for bones and liver 
(Cbones=72,035; Cliver=71,481 mg/kg, respec-
tively). The lowest values of Zn are detected in 
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the muscles of examined perch (Cmusles=25,889 
mg/kg) (Table 1). 
BCF of E. excisus, parasite species of P. 
fluviatilis of the Arda River was the highest for 
Pb (BCF CE.excisus/CSedimentsPb=2.595), followed 
by those for Cu (BCF 
CE.excisus/CSedimentsCu=0.504) and Zn (BCF 
CE.excisus/CSedimentsZn=0.471) (Table 3). With 
regard to the examined fish tissues and organs, 
BCF was the highest for Cu in liver 
(BCFliver/sedimentsCu=0.454), followed by those 
for Zn in kidneys (BCFkidneys/sedimentsZn=0.380) 
and for Pb in bones (BCFbones/sedimentsPb=0.221). 
BCF was with the lowest values for the tree 
trace heavy metals for perch 
muscles. Accumulation of heavy metals in E. 
excises to their content in the fish organs and 
tissues was the highest of Pb from the muscles 
(BCFE.excisus/musclesPb=283.769), followed by 
those of Pb for liver (BCFE.excisus/liverPb=26.525), 
of Pb for kidneys and of Pb for bones 
(BCFE.excisus/kidneysPb=16.872; CFE.excisus/bonesPb 
=11.759). Generally, the accumulation of the 
tree trace heavy metals were the highest of fish 
parasite species E. excisus, compared to their 
contents in muscles. As a result of this study 
(Table 2), the content of Cu and Zn was the 
highest in the sediments of the Arda River 
(CCu=25.5 and CZn=682.5 mg/ g, respectively) 
and the content of Pb was the highest in 
Caryophyllaeus sp. (33.353 mg/ g). With 
regard to organs and tissues, the content was 
the highest for copper in the liver 
(CliverCu=12.977 mg/ g) and for lead and zink it 
was the highest in the kidneys (CkidneysPb=4.511 
and CkidneysZn=148.441 mg/ g, respectively). 
The highest values of bioconcentration factor 
for liver and cooper and also for 
Caryophyllaeus sp., lead and zink 
(BCFliver/Cu=0.508; BCFCaryophyllaeussp./Pb=1.676; 
BCF BCFCaryophyllaeussp./Zn=0.409) were 
established. The highest values of the 
bioacculation for lead were fixed 
(BCFmusclesPb=35.035; BCFliverPb=16.819; 
BCFbonesPb=15.313 and 
BCFkidneysPb=7.393). 
Generally, the accumulation of the tree trace 
heavy metals were the highest of fish parasite 
species Caryophyllaeus sp., compared to their 
contents in muscles (Table 4). A linear 
correlation coefficient, (rs, Spearman correla-
tion coefficient) were determined to test 

associations between the bottom sediments, 
fish tissues, organs and fish parasites. Very 
significant correlation (p<0.001) were fixed for 
relationship between SedimentsPb-E.excisusPb 
and between SedimentsPb-Caryophyllaeus sp.Pb 
of the Arda River. The obtained values for the 
content of Pb, Zn and Cu in sediments, 
freshwater fish organs and tissues and their 
parasites from the Arda River are higher than 
those reported by other authors for the same 
ecosystem, but for another fish species (Sq. 
cephalus, Sc. erythrophthalmus) and fish 
parasites (P. cuticola, Ac. anguillae and L. 
intestinalis) but they are lower for P. fluviatilis 
(Kirin et al., 2010). 

 
CONCLUSIONS 
 

As a result of this examination a total of 65 fish 
specimens from 8 species were collected and 
examined from the Arda River. Caryophyllaeus 
sp., parasitic in V. melanips is generalist and E. 
excisus, parasitic in P. fluviatilis is allogenic 
species. 
The received data for heavy metal contents in 
sediments, fish tissues and organs and fish 
parasites from the Arda River were presented 
for the first time for P. fluviatilis, V. melanops 
and their parasites E. excisus and 
Caryophyllaeus sp., respectively. The highest 
mean content of Pb are defined in E. excisus 
and Caryophyllaeus sp. (51.646 mg/kg, 33.353 
mg/ g, respectively), followed by those in the 
sediments (19.98 mg/kg). Of tissues and 
organs, higher concentrations were obtained for 
the content of lead in bones and kidneys of the 
perch and for the content of lead in liver of the 
vimba. Generally, the accumulation of the tree 
trace heavy metals were the highest of fish 
parasite species E. excisus and taxa 
Caryophyllaeus sp., compared to their contents 
in muscles of the two fish species, respectively. 
The high values of the bioconcentration factors 
and of the significant correlations determined 
E.excisus and Caryophyllaeus sp. as sensitive 
bioindicators for lead. 
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