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Introduction
Ogosta River is the largest river in Northwestern 
Bulgaria, characterised with well developed river 
system within the Pontic Province (Ecoregion 12). It 
has about 40 tributaries and covers an area of 3157 
km2. The length of the river is 147.4 km. Ogosta 
River springs from West Stara Planina Mountain and 
runs into the Danube River.

Intensive mining activities in the upper parts of 
the Ogosta River basin (Martinovo and Chiprovtsi 
regions) were undertaken between 1950 and 1999. 
Until the building of the washeries and the sediment 
traps, in the beginning of the 50s and in the mid-
dle of the 60s, respectively, the discharges of mine 
wastewaters into the Ogosta River had led to bad 
saprobiological status (Russev, Yaneva 1994) and 
to contamination of the river sediments with heavy 

metals (mainly lead, manganese, copper, zinc, cad-
mium and iron) and arsenic (Dimitrova et al. 2006). 
After 1999 the mines were closed and at present the 
most of the spoil heaps are partially or completely 
remediated. Two reservoirs – Martinovo (located 
downstream the Martinovo village) and Ogosta (lo-
cated upstream the town of Montana) serve as still-
ing basins for the river sediment load. 

The other pollutants in the Ogosta River are 
the wastewaters from farms, villages and towns in 
the river basin. Apart from the routine monitoring, a 
hydrobiological assessment of the river has not been 
carried out since 1991.

The aim of the study is to assess the ecologi-
cal status of the Ogosta River using the macrozoob-
enthos community and selected physical and chemi-

Assessment of the Ecological Status of Ogosta River,  
Northwestern Bulgaria, Based on the Macrozoobenthos  
and the General Physical and Chemical Quality Elements

Teodora Stoyanova, Ivan Traykov

Department of Ecology and Environmental Protection, Faculty of Biology, University of Sofia, 8 Dragan Tzankov Blvd., 1164 Sofia, 
Bulgaria; Email: stoyanova.t.l@gmail.com 

Abstract: 	 The study represents the results of a research on both the macrozoobenthos in Ogosta River, as a major 
biological quality element, and selected physical and chemical parameters of the river water. The Ogosta 
River, a tributary to the Danube River, is the largest river in Northwestern Bulgaria. The research was con-
ducted at seven sites along the river in August and October 2010, and in May and August 2011. During the 
study 56 taxa belonging to 15 benthic groups were found. The results were used to assess the ecological 
status of the river, represented by the lower of the values of the biological, physical and chemical quality 
elements. In the upper parts of the river the status varied from very good to good. Downstream the influ-
ence of Montana town and many small farms in the river basin led to the deterioration of the river status 
to moderate. 

Keywords: Danube River tributaries, ecological status, macrozoobenthos, Ogosta River, Water Framework Directive



174

Stoyanova T., I. Traykov

cal parameters of the river water according to the 
actual Bulgarian regulations on the classification of 
surface water status.

Material and Methods 
The study was performed at seven sites along the 
Ogosta River in August and October 2010, and in 
May and August 2011 (Fig. 1). Site 1 was located up-
stream Martinovo village; Site 2 was downstream the 
village; Site 3 was downstream Jelezna village; Site 
4 was upstream Ogosta Reservoir; Site 5 was down-
stream the town of Montana and upstream Erden vil-
lage; Site 6 was downstream Vladimirovo village; 
Site 7 was at the hydrometric station Kobilyak vil-
lage. At Sites 1, 2, 3 and 4 the river was assigned to 
River type RT 4 (semi-mountain rivers with gravel 
substrate) and at Sites 5, 6 and 7 – to River type RT 
7 (large tributaries of the Danube). 

The physical and chemical parameters of the 
river were measured in situ at all sites. Temperature 
[0C] and dissolved oxygen [mg/l] were measured by 
WTW 3310 oximeter. The dissolved oxygen was de-
termined by the standard method EN 25814: 2002. 
The hydrogen ion activity (pH) and the conductivity 
(EC) [µS/cm] were measured by HI 98129 accord-
ing to EN ISO 10523: 2012 and EN 27888: 2000, re-
spectively. Water samples for chemical analysis were 
collected from all seven sites in the investigation pe-
riod. The suspended solids were removed from the 
water using Whatman GF/C glass-fiber filter. After 
that the water samples were preserved by addition of 
25% sulphuric acid to pH below 2. After neutralisa-
tion in the laboratory, the amounts of nutrients [mg/l] 
were measured spectrophotometrically (МРМ 2010 

– Wissenschaftlich-Technische Werkstatten) using 
Merck standard tests and the following methods: 
ISO 7150-1: 1984 (ammonium nitrogen NH4-N), 
ISO 7890-1: 1986 (nitrate nitrogen NO3-N), EN ISO 
26777: 1997 (nitrite nitrogen NO2-N) and ISO 6878: 
2004 (phosphate phosphorus PO4-P).

Macrozoobenthic samples were collected using 
the standard method ISO 7828/1985 at all sites and 
were fixed in 4% solution of formaldehyde. After 
laboratory sorting by systematic groups, the samples 
were stored in 70% alcohol. 

For the characterisation of the macrozoobenthos 
community of Ogosta River we used the Adapted 
Biotic Index (ABI) (Yaneva, Cheshmedjiev 1999, 
Cheshmedjiev, Varadinova 2013) and the Biological 
Monitoring Working Party (BMWP) score system 
(Armitage et al. 1983). The ecological status of the 
river was assessed according to Bulgarian Ordinance 
H-4 (2013) and was represented by the lower of the 
values of the biological or physical and chemical 
quality elements.

Results and Discussion 
The river water was characterised by high values of 
dissoved oxygen (7.8 – 10.5 mg/l) corresponded to 
very good status (Ordinance H-4 2013) (Table 1). 
The highest values of dissolved oxygen were meas-
ured at Site 1, owing to the mountain character of the 
river and the good physical aeration. Downstream, 
the oxygen decreased. At Site 2 the lower oxygen 
values were probably owing to the inflow of the do-
mestic wastewater from Martinovo village. The river 
is still used as a collector for domestic wastes from 
small villages. The reservoir located downstream the 

Fig.1. Scheme of sampling sites along the Ogosta River
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village, serves as a stilling basin for the river sedi-
ment load and as an oxidation pond for the sewage.

According to Angelova et al. (2008) the water-
shed of the Ogosta River is characterised by the high 
percentages of limestone, which is the reason for the 
high pH of the river water with values in the range 
between 8 and 9. The values of EC varied from 120 
µS/cm (Site 1 in May 2011) to 384 µS/cm (Site 5 in 
August 2011) and corresponded to very good status 
(Ordinance H-4 2013). During the two years of in-
vestigation, downstream the Martinovo village, EC 
was 1.1 times higher than the values measured at Site 
1. The values of EC increased further down the river. 
The higher values of EC were observed at Site 5, 
owing to the inflow of the sewage from the town of 
Montana and the extraction of inert materials from 
the river bed upstream the Erden village.

During the investigation period, the amounts of 
nutrients at Site 1 corresponded to very good status 
(Ordinance H-4 2013) (Table 1). At Sites 2-4 the 

status determined according to the nutrients con-
centration was generally good. The only exception 
was NO2-N, which corresponded to very good status 
at Sites 2, 3, and at Site 4 (only in 2011). The con-
centrations of the nutrients at Sites 5-7 varied from 
good for NO3-N and NO2-N to moderate ecological 
status for NH4-N. The concentration of the PO4-P 
downstream the town of Montana (Site 5) corre-
sponded to bad ecological status and downstream 
improved slightly to moderate status at Sites 6 and 
7. The deterioration of the river state downstream 
Montana is related to the influence of the effluents 
from the wastewater treatment plant and sewage 
overflows from the town sewers in combination with 
the load from many small farms and food process-
ing plants situated downstream the town along the 
Ogosta River.

A total of 56 taxa belonging to 15 benthic 
groups were found in the Ogosta River during the 
study (Table 2). Fig. 2 shows the distribution of the 

Table 1. Physical and chemical parameters of the Ogosta River in August and October 2010, and in May and October 2011

Site Period of study T
(0C)

O2
(mg/l) pH EC

(µS/cm)
NH4-N
(mg/l)

NO3-N
(mg/l)

NO2-N
(mg/l)

PO4-P
(mg/l)

1

August 2010 15 10 8.2 156 0.01 0.4 0.001 0.01
October 2010 9 10.5 8 177 0.01 0.4 0 0.01
May 2011 11.3 10 8 120 0.01 0.4 0.001 0.01
August 2011 14 9.5 8 145 0.03 0.4 0.002 0.01

2

August 2010 17.5 8.5 8.2 180 0.05 0.7 0.004 0.04
October 2010 10.2 9 8.2 201 0.04 0.6 0.003 0.03
May 2011 14.7 8.8 8.3 134 0.04 0.9 0.004 0.03
August 2011 16 8.5 8.5 166 0.04 0.7 0.006 0.04

3

August 2010 18 8.7 8.3 243 0.05 1.3 0.004 0.03
October 2010 10.2 8.9 8.5 222 0.05 0.8 0.005 0.04
May 2011 16 8.5 8.3 137 0.04 0.9 0.006 0.03
August 2011 17.3 8.6 8.3 256 0.05 0.9 0.008 0.03

4

August 2010 20 8 8.4 279 0.07 1 0.025 0.04
October 2010 10.6 8.7 8.5 260 0.07 1 0.03 0.04
May 2011 17 8.5 8.5 166 0.05 1.3 0.007 0.03
August 2011 17.5 8 8.7 285 0.04 1.2 0.008 0.04

5

August 2010 18 7.9 8.3 380 0.6 1.5 0.045 0.5
October 2010 12 8 8.6 340 0.6 1.8 0.040 0.5
May 2011 14.6 7.8 8.6 306 0.3 1.4 0.03 0.5
August 2011 15.2 7.9 8.8 384 0.5 1.6 0.04 0.6

6

August 2010 20 8 8.6 360 0.5 0.8 0.042 0.2
October 2010 11 8 8.7 281 0.5 0.7 0.043 0.3
May 2011 17.2 8.1 8.9 280 0.3 0.8 0.04 0.3
August 2011 17.7 8 9 263 0.4 0.8 0.06 0.3

7

August 2010 21 7.8 8.7 365 0.5 0.8 0.044 0.3
October 2010 11 8 8.9 286 0.4 0.9 0.045 0.2
May 2011 16 8.3 8.5 289 0.5 0.7 0.06 0.3
August 2011 17.6 7.9 9 269 0.4 0.8 0.05 0.3
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number of taxa along the river. The greatest taxo-
nomic diversity (24 taxa) was found at Site 1. Site 
5 was characterised by the lowest number of taxa 
– two, owing to the mentioned influence of the or-
ganic pollution downstream the town of Montana, 
and the reduction of potential habitats owing to the 
extraction of inert materials upstream Erden village. 
According to the total number of taxa, Sites 1, 2, 3, 
4 and 7 were in good or higher status while Site 5 
was in bad and Site 6 was in good ecological status 
(Ordinance H-4 2013).

During the investigation period, the values of 
ABI changed significantly from 5 at Site 1, where 
the slightly affected conditions created an oppor-
tunity for the appearance of sensitive macrozoo-
benthic taxa with high indicator values, to 2 at Site 
5, owing to the overall deterioration of the water 

quality downstream the town of Montana (Fig 3a, 
b). At Site 2 the influence of the Martinovo village 
resulted in the decrease of ABI to an average value 
of 3.87.

BMWP score was characterised by the same 
dynamics as ABI (Fig 3c, d). Comparatively lower 
values in August (for both 2010 and 2011) were con-
nected with the seasonal dynamics of the macrozoo-
benthos community.

According to the Ordinance H-4 (2013), the 
values of ABI at Site 1 corresponded to very good 
ecological status. Sites 2, 3, 4, 6 and 7 were in com-
pliance with the required by the European Water 
Framework Directive 2000/60/EC (WFD) good 
status. Throughout the investigation, Site 5 was as-
signed bad ecological status.

During the study period, the ecological status 

Table 2. List of the macrozoobenthic taxa found in the Ogosta River during the study period

Turbellaria
Dygesiidae
Dugesia lugubris (Schmidt, 1861)
D. polychroa (Schmidt, 1861)
Planariidae
Planaria torva (Müller, 1776)
Oligochaeta
Lumbricidae
Eiseniella tetraedra (Savigny, 1826)
Hirudinea
Erpobdellidae
Erpobdella octoculata (Linnaeus, 1758)
Gastropoda
Ancylidae
Ancylus fluviatilis (Müller, 1774)
Planorbidae
Gyraulus albus (Müller, 1774)
Hydracarina 
Isopoda
Asellidae
Asellus aquaticus (Linnaeus, 1758)
Amphipoda
Gammaridae
Gammarus sp.
G.  balcanicus (Schaferna, 1922)
Ephemeroptera
Baetidae
Baetis alpinus (Pictet, 1845)
B. muticus (Linné, 1758)
B. rhodani (Pictet, 1843)
Caenidae
Caenis sp.
Ephemerellidae
Serratella ignita (Poda, 1761)
Ephemeridae
Ephemera danica (Müller, 1764)

Heptageniidae
Ecdyonurus sp.
Epeorus sylvicola (Pictet, 1865)
Rhithrogena sp.
 Leptophlebiidae
Habroleptoides confusa  
(Sartori & Jacob, 1986)
Paraleptophlebia submarginata 
(Stephens, 1835)
Plecoptera
Leuctridae
Leuctra sp.
Nemouridae
Nemoura sp.
N. cinerea cinerea (Retzius, 1783)
Protonemura sp.
Perlidae
Perla marginata (Panzer, 1799)
Perlodidae
Isoperla sp.
Odonata
Gomphidae
Gomphus sp.
Onychogomphus forticipatus  
(Linnaeus, 1758)
Coleoptera
Dytiscidae
Dytiscidae gen. sp.
Elmidae
Elmis sp.
Heteroptera
Corixidae
Corixa punctata (Illiger, 1807)
Nepidae
Nepa cinerea (Linnaeus, 1758)
Megaloptera
Sialidae
Sialis sp.

Trichoptera
Hydropsychidae
Hydropsyche sp.
Leptoceridae
Leptoceridae gen sp.
Philopotamidae
Philopotamus montanus (Donovan, 1813)
   Polycentropodidae
Plectrocremia conspera (Curtis, 1834)
Rhyacophilidae
Rhyacophyla nubila (Zetterstedt, 1840)
Rh. tristis (Pictet, 1834)
Sericostomatidae
Sericostoma sp.
Diptera
Atherixidae
Atherix marginata (Van der Goot, 1985)
Ceratopogonidae
Bezzia sp.
Chironomidae 
Dixidae
Dixa sp.
Dolichopodidae
Empididae
Limoniidae
Antocha sp.
Limonia sp.
Pediciidae
Dicranota sp.
Simulidae
Eusimulium sp.
Simulium sp.
Tabanidae
Tabanus sp.
Tanypodinae
Tipulidae
Tipula sp.
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of the Ogosta River, based on the biological qual-
ity element (macrozoobenthos community) and the 
supporting general physical and chemical elements, 
varied from very good (Site 1) through good (Sites 
2, 3 and 4), to bad (Site 5) and moderate (Sites 6 and 
7). According to the National Report on the State 
and Protection of the Environment, the river section 
between Site 7 and the Danube River was in mod-
erate status in 2010. To achieve the required by the 
WFD good ecological status in the lower reaches of 
the Ogosta River, it is necessary to improve the treat-
ment of the wastewaters from the town of Montana 
and to construct small wastewater treatment plants in 
the bigger settlements in the river catchment. 

Conclusions
A total of 56 taxa belonging to 15 benthic groups 
were found in the Ogosta River during the study. 
Along the river, the values of ABI changed signifi-
cantly following the variation of the environmental 
conditions. The general physical and chemical pa-
rameters and macrozoobenthos as quality elements, 
showed that the problematic part of the river still is 
located downstream Montana, where a bad status was 
determined and continued downstream in a moderate 
status till the river inflows into the Danube River. 
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Fig. 2. Total number of taxa at the different sites along the Ogosta River in August and October 2010 (a) and in May and October 
2011 (b)

Fig. 3. ABI and BMWP score at different sites along the Ogosta River in August and October 2010 (a, c) and May and October 
2011 (b, d)
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