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Abstract. Long-term trends of the ecological status assessed by biological quality element
macrozoobenthos, of the transboundary Mesta River (South Bulgaria) during the period 1978-2020
were analyzed. Macrozoobenthos samples were taken and physico-chemical parameters were
measured twice at 7 sites situated on the main river and its tributaries during the low water period
(August-September 2019 and 2020). Selected sites represented various ecological situations that are
characterized by different types of human impact. Data on the current status of the river were
compared with the last studied periods 2009-2010. The investigation was an extension of long-term
research of the Mesta River that associated the river with the European Long Term Ecological
Research Network (LTER). During the last decades, the self-purification processes and recovery of
the bottom invertebrate communities and processes of stabilization of the aquatic ecosystem have
been observed, after stopping the heavy organic pollution from industries in the Razlog town. This
resulted in improvement of the water quality and the Mesta River ecological status. The current
study demonstrated local sources of load on the aquatic ecosystem (agriculture, lack of urban
wastewater treatment plants), which has a negative effect on the ecological situation in the river.
Measures aimed at stimulating environmentally friendly agricultural practices and the construction
of treatment plants are needed to preserve the integrity of the aquatic ecosystem and to maintain
the regulated good ecological status.
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Introduction
Mesta River was a subject of periodical

hydrobiological (Kovachev, 1977; 1991;
Psilovikos et al., 2005; Uzunov et al., 2011;
Varadinova et al., 2013 a), ecological (Kovachev,
Uzunov, 1986; Varadinova & Uzunov 2002;
Varadinova et al., 2013c) and hydrological
(Mimides et al., 2007; Diadovski et al., 2007,
Hristova, 2012) studies during the last 40 years.

A special emphasis in the previous
research was the selection of the Mesta River
as a model object for the study of the
functional trophic groups of the
macrozoobenthos communities (Varadinova et
al., 2008; 2013b; Kerakova et al., 2017;
Varadinova&Kerakova, 2018).

Due to the long range of systematic
biological, physico-chemical, and hydrological
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data storage the river is a representative lotic
site in the national network for long-term
research, as well as in the European ecological
network LTER (Varadinova et al., 2013a; Sani
et al., 2012). Mesta River was an excellent
model object for investigation processes of the
heavy organic matter pollution before 1990,
from industries in the Razlog Valley,
discharging untreated waters in its right
tributary - the Iztok River and domestic
wastewater from the town of Gotse Delchev.
The powerful self-purification potential, as
well as the lack of other significant sources of
organic load, led downstream to self-
purification processes and after the site MKU
(Table 1), improvement of the ecological
situation (beta-mesosaproby) was registered
(Kovachev, 1977; Kovachev & Uzunov, 1986).
After stopping the operation of the industries
in 1990, a transformation of the biotic
communities and recovery of the lotic
ecosystems have been found by Kovachev
(1993). In the new saprobic conditions a
gradual shortening of the recovering area of
the river (Varadinova & Uzunov, 2002) and
improvement of the ecological situation was
registered (Varadinova et al., 2013c). The
results of long-term researches were
summarized in the monographic study for the
Mesta River (Varadinova et al., 2013a).

The present paper was aimed at assessing
the current ecological status of the Mesta River
through macrozoobenthos, as well as
analyzing the trends in the situation of the
aquatic ecosystem 10 years after the last
benthological study.

Material andMethods
Study area
The studies were carried out in а low

water period (August-September) in 2019 and
2020. A total of seven 7 sampling sites (five
situated on the main river and two on its’
tributaries - the Cherna Mesta River and the
Bunderitsa River (Fig. 1) were investigated.

Current results were compared with
published data from the last studied period
2009-2010 (Varadinova et al., 2013a;

Varadinova et al., 2013c). Selected seven
sites (Table 1) were common for the two
studied periods.

Sampling methods
The macrozoobenthos was taken

following the multi-habitat sampling
approach (Cheshmedjiev et al., 2011)
following the standards BDS EN ISO 5667-
1:2007 and BDS EN ISO 5667- 3:2018. In situ,
the basic physico-chemical parameters (pH,
electrical conductivity (μS/cm), dissolved
oxygen concentration (mg/l), and
saturation) were measured with a portable
Windaus Labortechnik Package.

The collected material was fixed with
70% ethanol in situ. In the laboratory, the
macroinvertebrates were sorted by
taxonomic groups. The species composition
and abundance were analyzed. After
primary processing and identification of
macrozoobenthos, feeding groups'
affiliation was assigned according to
Cheshmedjiev & Varadinova (2013).

The assessment of the ecological status
through Total Number of Taxa (TNT) and
Biotic Index (BI) based on the regulations in
the Ordinance № H-4/2012 was made.

In addition, the trophic index RETI
based on functional feeding groups
according (Chesmedjiev & Varadinova,
2013) was calculated.

The map of the surveyed lotic water
bodies was prepared with the help of the
software product Quantum GIS Version 2.18
Las Palmas.

Results andDiscussion
According to the Bulgarian typology,

studied sites situated on the main stream
(MYA, MGK, MIZ, MKU, MHD) were defined
as water bodies R5 type “Semi mountain
rivers” in ecoregion 7 – Eastern Balkans. The
smaller tributaries belong respectively–
Bunderitsa River to R1 “Alpine rivers” and
Cherna Mesta River to R3 type “Mountain
rivers”.

The presence, abundance, and structure
of the macrozoobenthos communities in lotic
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ecosystems are strongly influenced by various
abiotic factors such as temperature, dissolved
oxygen, pH, substrate, and conductivity of the
bottom water (Beuchel et al., 2006). Тhe
dynamics of the values of the aquatic parameters
at the studied sites during 2019 and2020 (Fig. 2, 3)
characterized water ecosystems in good-high
status (Table 2). Slight deterioration of oxygen
parameters at the site BUN (Fig. 2, 3 - 2019-
8.5mg/l; 2020-6.84 mg/l) in 2020 was due to the
registered local extensive stream of tourists and
higher water temperature at the moment of

sampling (2019-10.5oC; 2020-14.7oC).
Comparative analysis between the years 2009-
2010 and 2019-2020 showed that the studied sites
retain the standards for high and good status
(Varadinova et al., 2013c).

The dynamics of the benthological indices
during the 2019 and 2020 (Fig. 4, 5)
demonstrated that the values of TNT, BI, and
RETI were characterized with a trend of
decreasing downstream. This corresponded to
the deterioration of the ecological situation in
the lower river sections.

Table 1.Main features and coding of the studied sampling sites. Legend: R. – river, u/s –
upstream the site, d/s – downstream the site, R – referent conditions; SA – slightly affected;
A – affected.

Code Sampling point Degree of
human impact N E Altitude

(m a.s.l.)
BUN Bunderitsa R. u/s Vihren hut R 41.756062 23.416446 1983
CHM ChernaMestaR.,u/sChernaMestaVillage R 42.058139 23.727472 1011
MYA Mesta R. u/s Yakoruda SA 42.03115 23.6914 935
MGK MestaR.,GeneralKovatchev(u/sIztokRiver) A 41.88705 23.57172 750
MIZ Mesta R. d/s Iztok R. A 41.8825 23.57335 756
MKU Mesta R., at Kupena A 41.70987 23.70255 599
MHD Mesta R., at Hadzhidimovo A 41.525033 23.87175 460

Fig. 1. Scheme of Mesta River valley with the sampling sites.
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Fig. 2. Longitudinal dynamics of the values of physico-chemical parameters (dissolved
oxygen (DIOX), pH, conductivity (COND) and water temperature (TWAT) in the studied

sites during 2019.

Fig. 3. Longitudinal dynamics of the values of physico-chemical parameters (dissolved oxygen
(DIOX), pH, conductivity (COND) andwater temperature (TWAT) in the studied sites during 2020.

Fig. 4. Ecological state assessment, based on TNT, BI and RETI at studied sites during 2019.
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Fig. 5. Ecological state assessment, based on TNT, BI and RETI at studied sites during 2020.

The ecological status evaluation
determined by BI values showed high-
moderate status of the studied sites
(tributaries and main river) (Table 2).
Officially, BUN and CHM were defined
in the active River Basin Management
Plan (West Aegean RBMP, 2016-2021) as
sites with referent conditions. During the
current study and in the previous studied
period (Varadinova et al., 2013c),
biological indices (TNT and BI)
calculated for BUN and CHM retained
the requirements for high and good
ecological status.

In the section of the Mesta River, after the
town of Yakoruda (MGK), to the last studied
site MHD, the aquatic ecosystem was
influenced in varying degrees from negative
anthropogenic influences (West Aegean RBMP,
2016-2021), which redounded in a decrease of
BI values (Fig. 2) and a variation in the
assessment between good and moderate status
(Table 2). Fluctuations in the indices values
represent the changes in the benthic
communities, caused by the anthropogenic
impact and different kinds of land use that
affect the macroinvertebrates in the streams
(Cooper et al., 2013).

A similar situation was observed at site
MHD, situated nearby settlements

Hadzhidimovo and Blatska. MHD showed
deterioration of the ecological assessment –
moderate-good (2019-2020, compared to good-
high status, defined 10 years ago (2009-2010)).
The sampling site was affected by the
hydromorphological changes in the river bank
by the local sandpit. In addition, the self-
purification capacity of the lotic ecosystem was
not able to cope with the organic pollution from
the fertilizers and detergents used in agriculture
and wastewaters inflows from the settlements.
The planned wastewater treatment plant in the
Hadzhidimovo municipality will significantly
alleviate the load on the river, which will
contribute to improving the ecological condition
in the transboundary part of the Mesta River
(RiverBasinManagementplans, 2016-2021).

The values of the RETI trophic index
showed a significantly lower assessment,
compared to the TNT and BI regulated in the
legislation (Table 2). The reason for this could be
found in the higher sensitiveness of the trophic
structure towards different hydromorphological
changes, registered downstream as well
unfavourable local impact caused by agricultural
activities close to the riverbed, which reflected on
the sensitive functional feeding groups’
(shredders and scrapers) and caused trophic
structure transformation (Fu et al., 2016;Moreyra
et al., 2015).
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Table 2. Evaluation of the ecological status of the studied sampling sites in 2019/2020.

Site
Code/
Year

BUN CHM MYA MGK MIZ MKU MHD

O2

mg/l

2019 high high high high high high high

2020 good high high high high high high

pH
2019 good good good good good good good
2020 good good good good good good good

COND
μS/cm

2019 high high high high high high high

2020 high high high high high high high

EQR/
BI

2019 high good high moderate good good good
2020 high high high good moderate good moderate

EQR/
RETI

2019 good poor moderate moderate poor moderate moderate

2020 good good good moderate moderate moderate moderate

TNT 2019 high high high good good good high
2020 high high high high good good good

Conclusion
The upper river sections and mountain

tributaries of the Mesta River fully met the
requirements for referent conditions. Aquatic
invertebrate communities were characterized
by high taxonomic richness and aquatic
ecosystems were defined as unaffected and
balanced. However, downstream the aquatic
ecosystem integrity was highly vulnerable,
because of the accumulated local effects of
the human impact. These processes had a
negative effect on the assessment, which in
certain periods deteriorated and fell below
the recommended in Europe and national
water legislation good ecological status.

This requires measures aimed at
implementing environmentally-friendly
agricultural practices near the riverbed and
the construction of treatment plants in the
adjacent settlements.
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