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Introduction 
Romanian shore of the Black Sea abounds in natural resources 
(Doroftei et al 2011ab), some of them playing a role in subsist-
ence fishing (Roşca & Mânzu 2011). Besides the natural riches of 
economic importance, the Black Sea hosts values that cannot be 
estimated economically and cannot be bought (Niţă et al 2011).  
Expansion of Natura 2000 network was auspicious for Romanian 
flora and fauna (Gagyi-Palffy 2007; Badea 2008). Governed by 
European legislation, the network brought with it many pro-
tected areas in a very short time period (Covaciu-Marcov et al 
2008, 2009; Krecsak & Zamfirescu 2008; Sas 2010; Moga et 
al 2010; Cupşa et al 2010). 

The aim and protected area category of the Vama Veche - 2 Mai 
Marine Reserve corresponds to Annex 1 of GEO 57/2007 on 
the regime of natural protected areas, natural habitats, wild flo-
ra and fauna conservation. According to it, the Vama Veche - 2 
Mai Marine Reserve falls under the category “natural reserve“ 
(corresponding to IUCN category IV - Protected area managed 
mainly for cWrodonservation through management intervention 
- Habitat/Species Management Area), aiming at protecting and 
preserving marine habitats and marine natural species signifi-
cant from the flora and fauna point of view (NIMRD 2007). In 
addition, the protection and preservation of the marine land-
scape shall be achieved. According to Decision 2009/92/EC 
and Order of the Sustainable Development Minister no. 1964 
of December 13, 2007, on setting up the natural protected area 
regime of Community importance sites, as integral part of the 
Natura 2000 European ecological network, the reserve was put 

under special preservation regime as part of the Natura 2000 
European ecological network (Natura 2000 code - ROSCI0269).  
The Vama Veche - 2 Mai marine area is an almost unique com-
bination at the Romanian coast, covering a wide variety of el-
ementary habitats, the area being considered a true mosaic. The 
extremely rich benthic and pelagic life, expressed by the high 
biodiversity in the area, is a real milestone for the Romanian 
coast, being at the same time shelter and breeding area for many 
marine organisms (Zaharia et al 2007b).

The area is important from the fauna and flora point of view, 
as well as for its biodiversity (Abaza 2010). Given its location 
(the southern limit is the Bulgarian border), as well as the in-
terest of scientists in the neighboring country, there is the op-
portunity for a cross-border expansion.

Material and Methods
The National Institute for Marine Research and Development 
“Grigore Antipa“ Constanta was custodian of this reserve be-
tween 2004-2009, during which an intense research activity was 
developed in the area, evidenced by the numerous scientific pa-
pers published. The paper herein is substantiated on consulting 
and compiling the results of this research activities, available to 
the public, for better documentation, both printed and online. 
The data is comprised in the Annual Report on the Current State 
of the Marine Environment (2006-2011), which is available on-
line on the website www rmri.ro, as well as in several scientific 
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papers published in the journal “Cercetări Marine (Recherches 
Marines)“ and in other journals, in Romania and abroad.  
  

Results and Discussion 
Our brief overview of the state of the Vama Veche - 2 Mai Marine 
Reserve deals with a few general character aspects (location, 
physical and geographical frame, geology of the area), but it is 
mainly focused on detailing the European interest marine hab-
itat inventory and identified species inventory in the area. The 
biodiversity is structured on ecological groups, not systematic 
ones (phytoplankton, zooplankton, phytobenthos, zoobenthos, 
ichthyofauna, mammals).

Location of the Reserve
The Vama Veche - 2 Mai Littoral Marine Aquatory Reserve 
is located in the southern part of the Romanian coastline, be-
longing, from the administrative point of view, to the Limanu 
Municipality, Constanta County (NIMRD 2007). 

The access in the reserve is made from shore, through 2 Mai and 
Vama Veche villages. The access in the departure area is made 
from the Mangalia - Bulgarian border national road.

Description of the Physical-Geographical Frame 
As location, the reserve is comprised in the southern sector of 
the Romanian coastline (Figure 1), which is abrasive and formed 
of Sarmatian sandstone and limestone seafronts, covered by a 
thick layer of loess deposits. The Sarmatian limestone continues 
down to the sea, forming a real submerged board.

As concerning strictly the declared area of the reserve, it cor-
responds to those segments of the seafloor ranging between the 
upper level, permanently or only exceptionally flooded by sea 
water, down to the approx. 40 m depth.

Geology and Geomorphology
In the Vama Veche - 2 Mai Marine Reserve, the sediments are 
dominated by biogenic coarse and pebbly sands. Fine quartz sand 
becomes dominant as water depth increases. The rocky seafloor 
in the protected area generally comprises Sarmatian limestone 
shelves or rocks of the same origin. They form a continuous 
board from the shoreline down to 12-18 m depths; certain pro-
files have the aspect of enclaves surrounded by sandy areas. 

Habitat Types 
(According to the classification made by Donita et al 2005ab, 
Micu et al 2007 and EUR 27 – Manual of European Union 
Habitats, 2007).  

1. 1110-1 Zostera meadows on clean or slightly muddy fine 
sands: Zostera noltii forms mono-specific submerged meadows, 
in sheltered bays 4 meters deep (Photo 1), where sedimentary 
stability leads to a slight muddying of the sand; 

2. 1110-4: Well sorted sands: Immediately following shallow 
fine sands, this habitat type stretches from a 3-4 m water depth 
to the eastern limit of the site;

3. 1110-5: Wave-lashed coarse sands and fine gravels: This hab-
itat type is encountered in small bays in the site and does not 
exceed a few tens of centimeters in depth.

4. 1110-6: Infralittoral cobbles: The habitats consists of round 
and flattened rock (cobbles) submerged beaches, usually white 
limestone, modeled by the waves. The lower limit corresponds 

Figure 1. Location of the Vama Veche - 2 Mai Marine Reserve  
(green - buffer zone; yellow - strictly protected zone). 

Photo 1. Zostera noltii in ROSCI0269 Vama Veche - 2 Mai  (photo- 
grapher D. Micu).  

Photo 2. Midlittoral detritus accumulation in 2 Mai (photographer 
T. Zaharia).
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to the area where wave force becomes insufficient to roll the 
cobbles;

5. 1110-9: Sandy muds and muddy sands bioturbated by Upogebia: 
They form a continuous belt along the Romanian coast, at 10-
30 m depths, on muddy sands.

6. 1140-1: Supralittoral sands with or without fast-drying drift 
lines: This habitat type occupies the beach part that is covered 
by water only during storms. The deposits are made of the ma-
terials brought by the sea - of vegetal origin (tree trunks, wood 

pieces, algae, leaves), of animal origin (underwater animal 
corpses, drowned terrestrial animals) and of anthropogenic ori-
gin (solid wastes), as well as the dense foam of marine plankton.

7. 1140-2: Supralittoral slow-drying drift lines: The habitat oc-
cupies the portion of the boulder shoreline or cobble beaches 
that is covered by waves only during storms. They accumulate 
in the space between them the debris described above, but also 
humidity, so that the debris hardly dries.

8. 1140-3: Midlittoral sands: This habitat type occupies the sand 
stretch on the shore, on which the waves break. Depending on 
the sea choppines, the portion may be wider or narrower. The 
sand is compact, coarse and mixed with shell debris and gravel.

9. 1140-4: Midlittoral detritus on shingle and boulders: This type 
of habitat occupies the midlittoral portion of the shores and is 
formed of boulders, cobbles or gravel, continuing the supralit-
toral slow-drying detritus drift lines (Photo 2).

10. 1170-2: Mytilus galloprovincialis biogenic reefs: These 
habitats are made of mussel banks the shells of which have ac-
cumulated in time, forming a rough support higher than the sur-
rounding sediments (mud, sand, gravel or mixture), on which 
living mussel colonies fix themselves.

11. 1170-4: Boulders and blocks: Large sized rock and boulder 
piles appear on the midlittoral of rocky shores, at the base of 
rocky cliffs (Photo 3). These blocks can be rolled or eroded by 
the water charged with sand during storms, which is why al-
gal populations are ephemeral. The structural complexity and 
the obscurity attract an extraordinarily diverse fauna for such 
shallow waters. This habitat is actually a mosaic of microhabi-
tats, representing midlittoral enclaves of species that normally 
belong to deeper areas.

12. 1170-5: Supralittoral rock: The upper-littoral rock is situ-
ated above the sea level and becomes wet to due wave foam 
or during storms. The vertical expansion depends on hydro-
dynamism, solar exposure and gradient. This type of habitat is 
populated by the Verrucaria lichen, isopod crustaceans and the 
Pachygrapsus marmoratus crab.  

13. 1170-6: Upper midlittoral rock:  The upper midlittoral rock 
is located in the superior part of the wave breaking area and is 

Photo 3.  Boulders and blocks (photographer V. Niţă). 

Photo 4. Lower midlittoral rock (photographer V. Niţă). 

Photo 5.  Cystoseira barbata in ROSCI0269 Vama Veche - 2 Mai  
(photographer D. Micu).  

Figure 2. Taxonomy group distribution of phytoplankton in the  
Vama Veche - 2 Mai Marine Reserve waters.   
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not permanently covered by water, being nevertheless wet in-
termittently by high waves. 

14. 1170-7: Lower midlittoral rock: The lower midlittoral rock 
is located in the lower part of the wave breaking area and it is 
covered by water most of the time (Photo 4). High and con-
stant humidity and strong light are the dominant factors of this 
habitat. Articulated Corallina officinalis and ephemeral macro-
phyte Ulva sp., Cladophora sp. and Ceramium sp. algae occur. 
The fauna is characterized by Balanus improvisus, Mytilaster 
lineatus and Mytilus galloprovincialis, bryozoa, amphipod and 
isopod crustaceans, the Pachygrapsus marmoratus and Eriphia 
verrucosa crabs. 

15. 1170-8: Infralittoral rock with photophilic algae: The in-
fralittoral rock with photophilic algae is situated immediately 
under the lower midlittoral level, where water immersions are 
only accidental, and stretches down to the inferior limit of the 
spreading of the photophilic and marine phanerogam algae. 
This lower limit is conditioned by the penetration of light and 
is thus variable, according to the topography and water clarity. 
Generally, on the Romanian littoral, this limit is around 10 me-
ters deep, but in the areas with high turbidity it can be less than 
1 meter. The rocky substrate between these two boundaries is 

covered with rich and varied populations of photophilic algae. 
It includes various facets (including the ones containing the 
Cystoseira barbata and Corallina officinalis perennial mac-
rophyte algae) and a great algal and fauna diversity (Photo 5). 

16. 1170-9: Infralittoral rock with Mytilus galloprovincialis: 
The infralittoral rock with Mytilus galloprovincialis stretches 
down to maximum 28 meters deep, at the lower limit of the 
rocky platforms. In the photophilic algae area, it overlaps the 
previous habitat, but continues deeper, overcoming its limits. 
The fauna is extremely diverse, including numerous sponge, 
hydrozoas, polichaet, mollusk, crustacean and fish species, 
characteristic only for this type of habitat, some of them being 
rare or protected.

17. 1170-10: Infralittoral hard clay banks with Pholadidae: This 
type of habitat comprises red hard clay banks, shaped as pla-
teaus or wavy, that can be partially covered by the surrounding 
sediments. The galleries dug by Pholas dactylus provide this 
habitat a high tridimensional complexity and allow the fixation 
of a special fauna association.

Biodiversity
Phytoplankton 
The qualitative structure of phytoplankton was characterized in 
the past years by the occurrence of 102 species, belonging to the 
seven algae taxonomy groups (Bacillariophyta, Dinoflagellata, 
Chlorophyta, Cyanophyta, Chrysophyta, Euglenophyta and 
Cryptophyta). The dominance of dinoflagellates stands out 
(35%), followed by diatomes (33%), chlorophytes (13%) and 

Figure 3. The quantitative structure of zooplankton in the  Vama 
Veche - 2 Mai Marine Reserve between 2007-2010.   

Figure 4. The qualitative structure of zooplankton in the  Vama Veche 
- 2 Mai Marine Reserve between 2007-2010.

Figure 5. Trap net set up at the Romanian coastline.  

Figure 6. Percentage distribution of fish species caught  in the Vama 
Veche - 2 Mai area (June 2011). 
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cyanobacteria (11% of the total number of identified phyto-
plankton species) (Figure 2). The most poorly represented tax-
onomy groups in the area are Chrysophyta (5%), Cryptophyta 
(2%) and Euglenophyta (1%) (NIMRD 1990 – 2010, 2010). 

Zooplankton
The highest species abundance is encountered in the Vame 
Veche - 2 Mai area. 27 taxa belonging to 14 taxonomy groups 
were identified here. The qualitative structure of zooplankton 
in the ROSCI-0269 site has varied widely during the past years 
(6,104 - 107,753 ind/m3). The peak value was recored by the 
cladoceran group (58,307 ind/m3 in 2009).

The qualitative structure also ranged within very broad limits, 
from the prevalence of the non-trophic zooplankton in 2007 to the 
prevalence of the trophic zooplankton in 2008-2010. However, 
within the trophic zooplankton, cladocerans remained the domi-
nant group during the study period, regardless of the fact that 
copepods are represented by a high number of taxa (NIMRD 
1990 – 2010, 2010) (Figures 3 and 4).  

Phytobenthos 
Both in Vame Veche and in 2 Mai, the phytobenthic vegetation 
frame is dominated by the Cladophora genus from the quanti-
tative point of view: 102.5 g/m2 in 2 Mai/1 m, 200 g/m2 in 2 
Mai/3 m, 315 g/m2 in Vama Veche/1 m. 

Regardless of the fact that, in 2009, the dominant species in the 
Vama Veche - 2 Mai area was Ulva rigida, in 2011 it was identi-
fied only as small sized thalli fixed on mussels in Vama Veche. 
Ceramium specimens were reported in both stations. 

The complete list of macrophyte algae identified over time in 
the analyzed area (NIMRD 1990 – 2010, 2010; Niţă & Ursache 
2010; Zaharia et al 2007a, 2008) is compiled in Supplemental 
Table 1.

Zoobenthos 
The analysis of samples collected over time has indicated the 
presence, on the 8 m depth contour, of a community dominated 

by Mytilus galloprovincialis bivalves (mean density - 496 ind/
m2, mean biomass - 3,005 g/m2) and Mytilaster lineatus (mean 
density - 8,184 ind/m2, mean biomass - 1,803 g/m2), allong with 
the cirriped Balanus improvisus (5,656 ind/m2 and 52 g/m2, re-
spectively). The complete list of species identified over time in the 
analyzed area (NIMRD 1990 – 2010, 2010; Niţă, 2010; Zaharia 
et al 2007a, 2008, 2010) is compiled in Supplemental Table 2.

Fish fauna 
The fishery activities at the Romanian Black Sea coastline are 
carried out starting from the shallow area, approximately 2 m 
deep for beach seines and gray mullet gill nets, to areas located 
at great distances offshore, at depths ranging between 10-70 m 
(for fishing gear such as gill nets for shad, turbot, dogfish and 
gobies and mid water trawl). 

Stationary fishing at the Romanian coastline, for small sized 
species (sprat, achovy, horse mackerel etc.), is practiced with 
marine trap nets, the gear being set up in the area between Vama 
Veche and 2 Mai, at depths between 5-12 m (Figure 5). 

As a result of analyzing the reports elaborated by the National 
Agency for Fisheries and Aquaculture on the fish amounts and 
species caught in 2011 in the Vama Veche - 2 Mai area, it was 
found that the dominant species was sprat (Figure 6).

Ichtyoplankton 
The qualitative and quantitative distribution of the ichtyoplank-
ton was determined by analyzing several samples collected in 
May 2011 using a Bongo net. As in previous years, the anchovy 
is still the dominant species in the ichtyoplankton, represented 
both by roe and larvae (NIMRD 1990 – 2010, 2010). 

In the samples collected from ROSCI0269 Vama Veche - 2 Mai, 
anchovy (Engraulis encrasicolus) roe and Gobiide larvae are 
prevalent (Figures 7 and 8). 

From the structural point of view, the analyzed material can be 
framed, according to systematics, within the following families: 
Engraulidae, Clupeidae, Mullidae, Gadidae and Gobiidae. The 

Figure 7.  Numerical distribution of roe in the Vama Veche - 2 Mai 
site.

Figure 8. Numerical distribution of larvae in the Vama Veche - 2 
Mai site. 
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taxonomic distribution is numerically dominated by mid water 
fish in relation to benthic fish species.

For species in which roe is laid in rates and roe ageing is also 
made in rates, the total duration of the breeding period is much 
longer, consequently the survival rate is higher.Gobiidae lar-
vae hatch from benthic roe and have their mouth open. Hatch 
laying is made in a single rate for some typifiers (Mesogobius 
batrachocephalus) and in several rates for others (Neogobius 
melanostomus) (NIMRD 1990 – 2010, 2010). 

In order to rehabilitate the Black Sea ecosystem, the fishery 
management policies must be improved and fishing effort must 
be sized in relation to stock status. When elaborating a fishery 
management system, the following components must be had in 
view: regular and regionally coordinated stock assessment; pro-
viding the conditions of selective-non-destructive fisheries; na-
tional licenses for all fishing vessels in the Black Sea; regional 
licensing system and quota system. 

Mammals 
Concerning marine mammals, the occurrence of the three 
Black Sea dolphin species was reported: Delphinus delphis and 
Tursiops truncatus (Delphinidae Family) and Phocoena phoc-
oena (Phocoenidae Family). The last two species are listed in 
Annex II of the Habitats Directive.

Every year, dolphin accidental catches are reported at the 
Romanian Black Sea coast and, consequently, fatalities caused 
by them occur (strandings), mostly among the small sized spe-
cies Phocoena phocoena, who proved to be the most vulnera-
ble to gill net fishing. This vulnerability is caused by the small 
size of the body, in relation to mesh size/thread hank and lower 
reaction force compared to larger species, when clenching and 
entangling in the mesh networks of this type of fishing gear.

Conclusions 
The great array of species and habitats, as well as the still low 
anthropogenic impact in the area bestow on the Vama Veche - 
2 Mai Marine Reserve a priceless value for the preservation of 
biodiversity and the natural assets of the Black Sea. By taking 
over the custody, the National Institute for Marine Research 
and Development “Grigore Antipa“ Constanta aims at enhanc-
ing this highly important natural heritage by species and habitat 
conservation and protection measures, as well as by harmoniz-
ing the traditional activities carried out here with the protected 
area status.

A crucial aspect shall be the popularization of the importance of 
the natural protected area and public education and awareness, 
starting from children in the neighboring villages (through the 
“Junior Ranger“ Club) and continuing with tourists, local and 
central authorities/decision makers.  

The management of the reserve shall be made in a differenti-
ated manner, in accordance with the features of the existing 
habitats and species. Aside from scientific activities, a series of 
organized tourism and education activities shall be allowed, as 
well as sustainable capitalization activities of traditional natural 

resources. The management aims at preserving the harmoni-
ous interactions between man and nature, by protecting marine 
habitat and landscape diversity, promoting the conservation of 
traditional uses of the surrounding marine waters, encouraging 
and consolidating the activities, practices and culture of the lo-
cal population. In addition, the public shall have the possibility 
of leisure and tourism, while scientific and traditional activities 
shall also be included.
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