PROJECT PN 23 30 01 01 – Scientific activities and results in 2023
The title of the project is Management and monitoring of the marine environment, part of the national strategy for highlighting regional and global climate change on the Romanian continental shelf of the Black Sea: a complex analysis based on the elaboration of geological, geophysical, geophysical, biological and geochemical maps, scale 1:50,000. 

Phase 1 - Establishing the geological, geophysical, biological, chemical and pollutant identification methods to be used, as well as identifying the main indicators for marine environment analysis.
In Phase 1 of the project the geological, geophysical, biological, chemical and pollutant identification methods were established, and the main indicators for the marine environment analysis were identifyed. Monitoring habitats and species is a long-term process that requires commitment, vision and planning of monitoring actions. Successfully initiating and developing a monitoring programme depends on the completion of essential steps: the correct definition of monitoring objectives (what is analyzed and which monitoring scale to be used).  A clear definition of objectives is one of the most important steps in the monitoring process, as an erroneous definition of the objectives can lead to the failure of the entire monitoring plan; the financial resources evaluation, as well as having the materials and human resources available in the long term, in order to achieve the proposed objectives, which is also very important. Where it is observed that the existing resources are not sufficient to meet the proposed objectives, they will be redefined to reduce the costs, up to the level of existing resources without reducing the informational value of the obtained results; choice of attributes and working methods: the objectives proposed in the monitoring programme cannot be achieved without a rigorous choice of the attributes to be measured, of the type of data collected and the used sampling methods. The choice of monitoring D variables and work methods will be simultaneously done by establishing the objectives, the two processes being closely correlated with each other; the collection of data will be based on a protocol established in the previous stages. The nature, correctness and accuracy of the data will directly influence the outcome of all other analyses and processes that will be carried out and implicitly the final result of the monitoring program. This phase includes a number of intermediate stages, such as: sampling of habitats and species, analysis of the habitat structure, analysis of environmental variables, etc.; the storage and management of the collected data at the field stage of the monitoring program, regardless of the support on which they were registered (paper or magnetic support), they will be icluded in a database allowing both their safe storage and their questioning and extraction for analysis; the analysis and interpretation of the results: the choice of the analysis methods for the collected data and results interpretation must firstly take into account their nature.

Phase 2. Data acquisition in the eastern half of the Oceanographic Map L-35-143-C and 
processing of the collected data.
In Phase 2 of the research project PN 23 30 01 01 bathymetric measurements were carried out in the perimeter L-35-143-C (Fig. 1). The measurements took place from 23 to 30 May 2023 on the board of the marine research vessel Mare Nigrum. During the expedition, 46 profiles with a total length of 870.2 km, covering an area of 125 km2, were made. Following the complex geophysical mapping methodology established over previous years, prior to the execution of complex marine geophysical mapping works, the surface of the L-35-143-C map sheet has been covered with a network of marine profiles, designed to provide both a high degree of detail for magneto-metric research, as well as a 100% coverage of the investigated surface with bathymetric information provided by the multi-beam bathymetric system equipped on the board  of the research vessel. Taking into account the variations of the water depth, previously known to be between in the range less than 40 m and more than 60 m, a network of geophysical profiles, equidistant from each other and going progressively from 140 m to 210 m off the sea, were designed. 

Phase 3. Data acquisition in the western half of the Oceanographic Map L-35-143-C, Analysis and processing of collected data and Development of Oceanographic Maps L-35-143-C.
In Phase 3 of the project, a systematic sampling for sediments, geochemistry, fauna and flora, as well as geophysical measurements (magnetometry and bathymetry) in the perimeter of Oceanographic Map L-35-143-C were carried out. This area is located on the continental shelf of the Black Sea near Constanța, Eforie Nord and Eforie Sud. The measurements were carried out the on board the research vessel  Mare Nigrum during 3 expeditions: MN-241 (from 23 to 30 May), MN-246 (from 17 to 26 August) and MN-250 (from 2 to 9 October). During the three expeditions, a number of 102 profiles with a
total length of 2281.3 km, covering an area of 312.3 km2, were made.
The area of interest is part of the Black Sea shelf, with depths ranging from - 44 m to - 54 m. The shallower depths are in the northwest part of the perimeter and the deeper in the southwest. The overall slope is small, about 0.02° on the direction of maximum slope NV-SE and 0.01° on direction VE. Over small distances, it can vary more. In the northern part, the water depth varies between -44 m and -46 m. It deepens in the eastern part of the central area up to - 52 m, and in the southeastern part it reaches - 54 m. Over the entire investigated area, the water depth has small variations, having level differences between 0.5 m - 2 m over hundreds of meters. The landforms on the seabed show a general alignment to the NE-SV direction, this alignment being probably caused by the action of water currents and the deposition of sediments over the pre-existing relief. Most of the surface is covered by coarse sediments with a higher shell content (>20%). They cover more than 265 km2, while the sediments with lower shell content (5-20%) can be found on  an area of 50 km2,  and fine sediments (mainly mud and silt) cover 8.3 km2. During the realization of the Ocenographic Map L-35-143-C), important contributions in deciphering the nature of the sediments on the seabed (water/sediment interface), as well as the depth at which they were deposited were made. The sediment zonation was carried out using the newest backscatter geophysical equipment (Fig. 2). Most of the covered surface is made of coarse sediments with higher shell content (>20%), while the sediments with lower shell content (5-20%) cover around 50 km2, and the fine sediments (formed predominantly of mud and silt) just 8.3 km2. 
The studied area is extremely affected by the anthropogenic processes. Fishing nets and traces of bental trawling were detected throughout the investigated area. In total,141 fishing nets were spotted, most of them being located in the western part of the area. Traces of bental trawl over a length of more than 226 km were also identified, most of them having kilometers lengths.  (Fig. 3)
In areas where the sea substrate is fine, consisting mainly of mud and silt, the benthic habitat is the Litoral Circa silt with Subtruncata Spisula, Pitar rudis and Acanthocardia paucicostata, these bivalves defining this type of habitat and occupieing an area of 8.33 km2.  Most of the surface (315 km2, more than 97% of the total area) is dominated by the Circa littoral habitat with mixed sediments dominated by Mytilus galloprovinciallis reefs. 
Regarding the interpretation of the total geomagnetic field anomaly corresponding to the map sheet investigated during 2023, we note that this perimeter corresponds to the eastern end of the positive term of the regional anomaly Eforie. The variation in the geomagnetic field values is attenuated (cca. 175 nT), compared to the situation recorded in the marine sector to the west (amplitude of more than 250 nT of the magnetic anomaly). This is due to the gradual sinking of the Palazu Mare rocks under an increasingly thick sedimentary cover. The presence of local anomalous apexes suggests that the crystalline foundation has a structure in raised and lowered tectonic blocks produced by the major faults crossing it. Thus, in its central area, the map sheet is crossed on NNE-SSV direction by the major fault Lacul Roșu, which delimits to the west the elevated Midia block, which corresponds to an important elevation of the crystalline foundation of South Dobrogea.
The characterization of the water column in the studied perimeter is based on the results of the CTD profiles performed in 19 stations and on the analysis of water samples collected with the CTD- Rosette performed in the Constanta Branch geochemistry lab. On the collected water samples, the following analyses were carried out: the nutrients (phosphates, silicates, nitrites, nitrates and ammonium), the chlorophyll, the mercury and the metals from water samples. Regarding the collection and methodology of sediment analysis, samples were collected in all 37 stations performed with the Van Veen boden-greifer. From the samples collected with the boden-greifer, samples were taken for the following analysis: carbonates, organic carbon, heavy metals and mercury, the last two were not significantly exceeded. 
 The expected objectives and the indicators established for the project development in 2023 were 100 % achieved, with the realization of various geological, geochemical, ecological, biological aspects associated with the elaboration of the Oceanographic map (Sheet map L-35-143-C).  


