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Introduction

The nearby coastal zone is the most productive part 
of the sea. The proximity of the area to land makes it the 
richest nutrient substances region. These materials car-
ried by rainwaters and reproductive activities of plant and 
animal organisms. In the same time, this zone is the most 
contaminated part of the sea, like a result of industrial 
character of agriculture and everyday activities of people.

Undoubtedly, the biggest polluters of the Black 
Sea are the major rivers fl owing into it northwest part. 
According to Zalogin and Kosarev (1999), infl ow of 
the Danube River is estimated at 200 km3/year, river 
Dneper – 50 km3/year, river Dnester – 10 km3/year and 
with some of the Caucasian coast rivers form 80% of 
the river infl ow into the sea. Due to the coastal current 
directed from north to south pollutants are distributed 
along the Bulgarian coast.  The ship traffi c and the two 
major ports (Varna and Burgas port) lead to pollution of 
coastal waters with oil.

Great variety of benthos species in the survey area 
is determined by the diversity of the bottom habitats 
there. At a depth of 30 m (sublitoral zone) are collected 
samples from different type of sediment – stone, sand, 
mud and mixed.

The nearby coastal area in the northern part of the 
Bulgarian Black Sea coast has been the subject of in-
vestigation by our and foreign authors – Borcea (1927, 
1928, 1929). Chichoff (1912) in this period prepared 
a list of 249 animal species, including vertebrates that 
he had identifi ed. The results of investigations was fi rst 
summarized in the „Catalogue of Bulgarian Black Sea 
Fauna“ (Valkanov, 1955) followed by two additions 
(Valkanov et al., 1964) and 1989 (Marinov et al., 1964).

Material and Methods 

Studies in nearby coastal area on the northern Bul-
garian coast covered area north to the border with 
Romania and south to the cape Galata. Samples were 
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eters; statistical analyzes were used to assess the ecological status.
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taken from the board of R/V „Prof. Al. Valkanov“ at a 
distance 1 mile from the seashore during autumn 2011. 
Total 30 macrozoobenthos samples were collected (10 
samples x 3 replicates). The sampling was made by 
„Van-Veen“ grab with opening mouth 1/10 m2. Prima-
ry processing of samples (washing through a series of 
sieves) is performed on the vessel board. After that, the 
materials were preserved in 4% formaldehyde. 

In laboratory was done taxonomic identifi cation of 
species composition ((Morduhay-Boltovskoy, 1968, 
1969, 1972; Marinov, 1977), determining the quantita-
tive characteristics (abundance and biomass); quantita-
tive parameters are treated as an area of 1 square metre. 
Coeffi cient of occurrence of established macrozooben-
thos species was calculated too.

The statistical methods used to analyze the ecologi-
cal status:

Shannon community diversity index (H’) (Shannon 
and Weaver, 1963) for determining the ecological sta-
tus of water bodies with muddy sediments and water 
bodies with sandy and mixed sediments.

Marine Biotic Index (AMBI) to assess the ecologi-
cal status of the benthos using the border defi nitions 
developed by Borja et al. (2000, 2003) and Muxica et 
al. (2005) 

Multivariate AMBI (M-AMBI) was applied with the 
default EQR boundaries according to Borja et al. (2006). 

For classifying the ecological status of the stations in 
the nearby coastal zone is used the principle „one out – all 
out“, i.e. worst value of each station is considered fi nal.

Results and Discussion 

In the paper, the authors present the results of qualita-
tive and quantitative data from the nearby coastal area 
along the northern Bulgarian coast. During the survey, 62 
species were identifi ed distributed in four main groups: 
Polychaeta, Mollusca, Crustacea and mixed „Diversa“. 
The highest percentage is for Polycheata group – 39%, 
followed by crustaceans and molluscs by 27% and 23% 
for „Diversa“. Graphical representation of the percent-
age of different groups is presented in Figure 1.

Fig. 1. Percentage of the macrozoobenthos groups 
constituting the species composition 

during investigation period

Table 1
Macrozoobenthos species with coeffi cient of occurrence 
higher than 50% and species between 50 and 25%
№ Species Coeffi cient 

of occur-
rence, %

Polychaeta
1 Melinna palmata Grube, 1869 50
2 Nephtys hombergi Savigny, 1818 80
3 Nephtys cirrosa Ehlers, 1868 87
4 Capitella minima (Langerhans, 1880) 60
5 Pectinaria koreni Malmgren, 1865 27
6 Spio fi licornis (O.F.Müller, 1776) 43
7 Cirrophorus harpagoneus Storch, 1967 27
8 Prionospio cirrifera Wiren, 1883 47

Mollusca
9 Acanthocardia paucicostata Soverby, 1859 33
10 Chamelea gallina (L., 1758) 47
11 Mya arenaria L., 1758 40
12 Nassarius reticulatus (Linne, 1758) 37
13 Spisula subtruncata (da Costa, 1788) 43
14 Mytilus galloprovincialis Lamarck, 1819 37
15 Pitar rudis (Poli, 1795) 33
16 Anadara inaequivalvis (Bruguiere, 1789) 33
17 Cerastoderma edule (Linnaeus, 1758) 27

Crustacea
18 Ampelisca diadema A. Costa, 1853 30
19 Upogebia pusilla (Petagna, 1792) 40
20 Balanus improvisus Darwin, 1854 47
21 Diogenes pugilator (Roux, 1828) 27

„Diversa“
22 Phoronis euxinicola Selys-Longchamps, 

1907
33

23 Actinia equina (L., 1766) 30
24 Nemertina g.sp. 60

27%

11%

39%

23%
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From established species – 5 have coeffi cient of occur-
rence higher than 50%, 19 species between 50 and 25%, 
while the remaining species with less than 25% (Table 1).

Quantitative data (abundance and biomass)
The overall average density of macrozoobenthos 

equals 895 ind/m2 (Figure 2), and from the numbers is 
clear that polychaetes and mollusc species dominate in 
abundance respectively with 518 ind/m2 and 245 ind/m2. 

The density of macrozoobenthos groups by stations 
is shown in Figure 3. The highest density was regis-
tered on Station Albena over 2000 ind/m2 due to the 
high number of polychaetes species Melinna palmata, 
followed by Shabla over 1000 ind/m2 and lowest value 
observed at Station Varna Bay-South – 200 ind/m2. 

The total average biomass of macrozoobenthos in 
the research area amounts to 318.6 g/m2. The biomass 
of macrozoobenthos in the nearby coastal area is built 
mainly of molluscs. High biomass show Chamelea gal-
lina 29.6 g/m2 and Anadara inaequvalvis – 15,6 g/m2. 
Even with a less density species, Mytilus galloprovin-
cialis occurs present at station Krapec with very high 
biomass – 1377.6 ind/m2 (Figure 4).

Viewed by stations the biomass is shown in Figure 
5. The fi gure shows that at all stations the biomass is 
built mainly of Mollusca species. 

The indices of Shannon-Weaver, AMBI and M-
AMBI were calculated. Index values of the stations 
in the nearby coastal zone are shown in Figures 6 
and 7. 

Fig. 2. Average density of the macrozoobenthos 
by groups in a nearby coastal area during 

investigation period

Fig. 4. Average biomass (ind/m2) 
of the macrozoobenthos and groups 

during investigation period

Fig. 5. Biomass (ind/m2) of the macrozoobenthos by sta-
tions and groups during investigation period

Fig. 3. Density (ind/m2) of the macrozoobenthos in sta-
tions and groups during investigation period
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Results for the ecological status in the 1-mile zone 
along the Bulgarian Black Sea coast, shows that most 
of the stations fall in good ecological status. Status of 
moderately polluted have Albena, Varna Bay – north 
and Varna Bay – sought. The main reason is the infl u-
ence of polluted water from the resorts to the north of 
Varna (St. Konstantin and St. Elena, Golden Sands and 
Albena resorts).

Conclusions

Because of studies of macrozoobenthos in the near-
by coastal area in 2011 were down 62 taxa. The highest 

percentage – 39 % is for Polychaeta group, followed by 
Crustacea – 27%, molluscs – 23% and fi nally the group 
„Diversa“ – 7%;

From established 62 species, fi ve have coeffi cient of 
occurrence higher than 50%, 19 species between 50 and 
25%, while the remaining species with less than 25%.

The overall average density of macrozoobenthos 
accounts 895 ind/m2 and the average biomass in the re-
search area amounts to 318.6 g/m2.

Based on the results ecological status of the nearby 
coastal area indicates that the majority of stations fall 
into a good status.

Status of moderately polluted have Albena, Varna 
Bay – north and Varna Bay – sought. The main reason 
is the infl uence of polluted water from the resorts to the 
north of Varna (St. Konstantin and St. Elena, Golden 
Sands and Albena resorts).

The investigations of the macrozoobenthos in the 
nearby coastal area trend of improving the ecological 
status compared with the recession in the Black Sea 
ecosystem in the 80s of last century.
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