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Biodiversity of the macrozoobenthos in some protected marine areas along Bulgarian Black
Sea coast
E. Petrova*, S. Stoykov
Institute of Fish Resources, 9000 Varna, Bulgaria
(Manuscript received 30 August 2017; accepted for publication 6 November 2017)
Abstract. The aim of this paper is to establish the biodiversity status of the macrozoobenthos in some protected marine areas (NATURA 2000) along the
Bulgarian Black Sea coast. The observation stations in the period 2010-2012 were within the frames of the following habitats: 1160 - Large shallow inlets and
bays; 1110 - Sandbanks, slightly covered by seawater and Sublittoral mussel banks on sediment. In general, the data shows steady state compared to the
1980s, except for the area near Kamchia River, characterized by low biodiversity due to water pollution from the river inflow (with contaminants from agricultural
and industrial sources in the upper river stream) and less salinity leading to marine mussel species reduction. In the border area, near the Emona zone, the
black mussel catches varied between 160-600 kg in 2005, while only single specimens were detected in 2013. In the same field, the yield of Rapana venosa
was within the limits of 5-40 kg in 2005 and between 80-160 kg in 2013. The established variability showed a dynamic balance between Mytilus galloprovicialis
and Rapana venosa that pose a challenge for future stock of the black mussel and point the need of regular monitoring.

Keywords: Black sea, marine protected areas, macrozoobenthos communities

Introduction
Marine biodiversity and interactions between species and
specific habitats are important components affecting ecosystem
resilience. In this aspect, marine protected areas (MPAs) are helpful
management tools to safeguard biodiversity that is vital for the health
of the seas (European Environment Agency, 2015). MPAs support
the achievement of the main objectives of living resource
conservation as defined in the World Conservation Strategy (IUCN,
1980): (1) to maintain essential ecological processes and life
support systems; (2) to preserve genetic diversity; and to (3) ensure
sustainable utilization of species and ecosystems. In general, the
ecological case for protection of an area of sea is based on the need
to protect critical or important habitats of species that are of value for
commerce, recreation or for other reasons, or as a particularly good
example of a habitat type with the genetic diversity of its
communities (Kellher, 1999).
Sustainability of marine ecosystems and their services are
dependent on marine biodiversity, which is threatened worldwide.
Biodiversity protection is a major target of the EU Marine Strategy
Framework Directive, requiring assessment of the status of
biodiversity on the level of species, habitats, and ecosystems,
including genetic diversity and the role of biodiversity in food web
functioning and structure (Heiskanen et al., 2016). The need to find
efficient indices and indicators to assess the status of the marine
environment and prevent deterioration of coastal areas is one of the
hot topics in marine research. However, a detailed knowledge of
benthic communities' responses to anthropogenic impacts is
essential to develop those indices (Zubikarai et al., 2014). The
impacts of human-induced pressures on the environment could be
represented by indicators of biotic attributes of the seafloor integrity
(e.g. species composition). Principally, the response of some
zoobenthic species such as Polychaeta, crustaceans etc., to
* e-mail: elitssa.petrova@gmail.com
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pressures, indicate ecosystem shifts or the level of degradation from
healthy status (Gürkan, 2016).
During the last decades, the ecological changes of the Black
Sea resulted in impact of high anthropogenic press, overfishing,
invasion of exotic species and climate changes. The Black Sea is
more productive than the Mediterranean Sea, but with lower
biodiversity. About 200 fish species, ~ 500 mollusks and
macrophytes inhabit the Black Sea (Shlyahov, 2008). The
environmental changes affected the status of macrozoobenthic
communities that need regular annual investigations. In this context,
the current paper provides new data about the macrozoobenthos
biodivesity in some of the protected marine areas along the
Bulgarian Black Sea coast.

Material and methods
Study area
The study was conducted in protected marine areas (NATURA
2000) along the Bulgarian Black Sea coast for the period 2010-2012
as follows:
- Galata region (BG0000103-SCI). In that region the
macrozoobenthos was investigated in Ilandjik and Pasha Dere
marine areas. The stations were located within the frames of the
following habitats: 1160 - Large shallow inlets and bays (Ilandjik);
1110 - Sandbanks, slightly covered by seawater (Pasha Dere).
- Kamchia zone (BG0000116-SCI). In that zone the controlled
stations were located within habitat 1160 - Large shallow inlets and
bays.
Additionally, for the comparison purposes, a study of
macrozoobenthos from the border area to Emona region
(BG0001501-SCI) was conducted, including Byala black mussel
field in 2005 and 2013. This field falls in habitat - Sublittoral mussel

banks on sediment. Although this field is not within the boundaries of
NATURA 2000, the zone is considered representative for the status
of black mussels stock.
Sampling and sample preparation
A map of samplings location is shown on Figure 1. The
zoobenthos sampling from Ilandjik and Kamchia stations was
accomplished on board of research vessel "Prof. Al. Valkanov", at a
distance 1 mile from the sea shore. The sampling was carried out by
“Van-Veen” grab, with opening mouth 1/10 m2 and the collected
samples were preserved in 4% formaldehyde. The taxonomic
identification of species composition, determining the quantitative
characteristics was completed in laboratory conditions.
At Pasha Dere station (shallow region), the samples were
collected along the horizontal and vertical transect using scuba
equipment and analysis was carried out by the squares method
(Kalugina-Gutnik, 1975).
The mussel fields Byala was investigated through bottom
trawling in 2005 and 2013. The size composition of the mollusks
(length and width) and weight of trawl catches were measured.

Results and discussion
The investigated stations (2010-2012) in the Galata region
showed: At Ilandjik region, the number of identified species reached
40 taxa and the average density of macrozoobenthos reached 1383
ind.m-2, by biomass – 188.36 g.m-2. The highest density was
registered in 2010, reaching 1820 ind.m-2, the highest biomass being
measured in 2011 - 270 g.m-2 (Figure 2).
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Figure 2. Density (ind.m-2) and biomass (g.m-2)
in Galata marine area (Ilandjik) during 2010-2012

Figure 1. Map of sampling locations

Parameters and statistical analysis
Based on data of the benthic macroinvertebrates density the
following indices were calculated: density (ind.m-2), biomass (g.m-2),
species richness (d), species diversity (H') (Shannon, 1963).
The statistical methods included application of Marine Biotic
Index (AMBI) to assess the ecological status of benthos, based on
the border definitions developed by Borja et al. (2000, 2003) and
Muxica et al. (2005). Multivariate AMBI (M-AMBI) was applied,
according to Borja et al. (2006).

% distribution

The dominant groups by density were Polychaeta and
Mollusca, while the main components of benthic communities by
biomass, were mollusks and crustaceans. The calculated indices
(based on the macrozoobenthic density): species richness (d) and
species diversity (H') show relatively high average values, with
species richness attaining 2.87 on average, and species diversity 3.37.
The Pasha Dere stations fall within the frames of Habitat 1110
and are characterized by specific development of macrophytes associations of brown alga Cystoseira barbata with green algae. It
should be mentioned, that the macrophyte fields along the Bulgarian
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Figure 3. Distribution (in %) of the
macrozoobenthos groups in the density and
biomass at Pasha Dere marine area during 2011-2012
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Figure 4. Density (ind.m-2) and biomass (g.m-2) in the marine area in front Kamchia
River during 2010-2012

Black Sea coast have been greatly reduced recently due to water
pollution and intensive coastal development. The main changes in
the algal fields included displacement of sensitive species, reducing
biodiversity and extinction of populations. These alternations have
affected the associated macrozoobenthos communities. The
zoobenthic complex was dominated by species, attached to the
thallus of algae for shelter (Petrova et al., 2012) and the current
study shows that the most common zoobenthos groups included
mollusks and crustaceans (Figure 3).
The Marine Biotic Index varied from 1.5 - 2.69; AMBI from 1.05 2.9, and M-AMBI from 0.44 - 0.92, displaying a moderate ecological
status of the surveyed area.
The species composition at Kamchia area encompassed 38
zoobenthos organisms, with dominant species from Polychaeta
group - Melinna palmata, Nepthys hombergii, Nephtys cirrosa,
Prionospio cirrifera, Capitomastus minimus and Upogebia pusilla
from Crustaceans. The average abundance and biomass attained
497 ind.m-2 and 61.34 g.m-2. The results indicated low biodiversity in
the region, that appeared as a result of the water pollution from
Kamchia River inflow and decreased salinity, as both factors
affected the mussel species distribution. The highest density of
macrozoobenthos in this region was registered in 2012 – 880 ind.m-2.
The biomass remained at low levels during the three-year period,
mainly due to absent mollusks (Figure 4).

The investigations of black mussel field Byala were located
within the habitat: Sublittoral mussel banks on sediment. The
trawling activities are carried out at depths 21-30 meters and
mussels catches yield 160 - 600 kg in 2005 (Petrova et al., 2009;
2011) (Figure 5).
In 2005, the size composition of black mussel varied within
limits of 3.0 - 8.5 cm with an average length - 5.89 cm. In 2013, the
yields decreased significantly and only single specimens were
registered and didn't provide basis for comparison. In the same field,
the yields of Rapana venosa were small in 2005, falling within the
limits of 5-40 kg, while the average rapana sizes reached high value 9.10 cm. During 2013, the catches increased to 80-160 kg (Figure 6)
with average size - 7.4 cm.
The obtained results show a well expressed dynamical balance
in the context of predator-prey interactions – during 2005, rapana
population has declined and black mussels increased, while the
opposite phenomenon was detected in 2013 - the rapana population
has been increasing by abundance (with almost half decreased
mean length) and simultaneously the population of black mussels
followed a decreasing tendency. The studies of both species should
continue at a regular basis in the future for better understanding of
periodicity/timing of changes between the populations and defining
appropriate management measures.
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Figure 5. Mussel yield in area of Emona - Black mussel field Byala
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Figure 6. Rapana venosa yield in the area of Emona - Black
mussel field Byala

Conclusion
We found that: a) At the front of Galata marine area: Ilandjik
stations the ecosystem status was good, and the average values of
species richness attained up to 2.87, species diversity - 3.37; at
Pasha Dere stations, the diversity indices have slightly decreased,
varying between 1.5 - 2.69, AMBI: 1.05-2.9; M-AMBI: 0.44 - 0.92 and
determined a moderate ecological status; b) The area at the front of
the mouth of Kamchia River was characterized by low biodiversity,
mainly due to pollution from the river inflow (with contamination from
agricultural and industrial sources in the upper streams) and less
water salinity that led to significant reduction of marine mussels
species; c) The obtained results from Emona border zone area
(black mussel field Byala) have shown a well-expressed dynamic
balance in the context of predator-prey interactions between black
mussels and rapana. The catches of M. galloprovincialis were high
in 2005, varying between 160-600 kg and decreased significantly in
2013. In the same field, the yields of R. venosa were low in 2005,
within limits of 5-40 kg but rose considerably in 2013. The
consecutive changes in the size composition of both species were
evident.
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