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ABSTRACT

In the frame of the Romanian National Program for Collection of Fisheries Data 2009-2010, to evaluate
the abundance and distribution of fish stocks independently of the data obtained from the commercial fisheries,
Romania had the liability to undertake scientific research at sea.

During the period 2009-2010 four surveys were undertaken annually in the Black Sea for turbot and sprat.

The adopted methodology for collection, processing and evaluation of data at national level is similar to
that used in the Black Sea area. The first two surveys were programmed in May/June by the swept area method,
using demersal and mid-water trawls. In September/October were foreseen the next two surveys, using the same
methodology. The main aim of the surveys was to obtain the abundance index for sprat and turbot. Each survey
included 30-40 mid-water and demersal trawl hauls, in 8-10 working days.

The assessment of the biomass of fishing agglomerations was made taking into account the surveyed area,
the range of catch per surface unit and average catch per unit area. The obtained data was placed on distribution
maps, bounding the areas with values ranging between some limits, each range of value having assigned a type of
color function of t/Nm?,

In summary, the results are:
v’ Unlike previous years, during the survey time, the jelly fish were less present at the Romanian littoral.
v The sprat was signaled on the entire surveyed area, both in the 2" quarter and 4" quarter surveys, the biomass
being assessed at values between 30,000 tons in spring and 60,000 tons in autumn.
v’ Turbot, target species in the surveys with demersal trawl, was signaled mainly at depths bigger than 20-30 m.
The biomass was estimated at 1,378 tons in spring and 1,037 tons in autumn.
¥' Because both surveys (with pelagic trawl and demersal trawl) were carried out in the adjacent areas, the catches
were composed by whiting and dogfish too, species which live near the bottom.
¥ The whiting biomass was assessed at about 11,800 tons in the spring period and 7,000 tons in the autumn
period.
v' Dogfish was signaled especially at bigger depths, its biomass ranging between 1,000 tons in spring and 2,500
tons in the autumn period.
¥’ Taking into account the biomasses, the state of the main commercial species is relatively good, being at the
level of the past 5-6 years.
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INTRODUCTION



In the frame of the Romanian National Program for Collection of Fisheries Data, 2009-2010 (NP), to
evaluate the abundance and distribution of fish stocks independently of the data obtained from the commercial
fisheries, Romania had the liability to undertake scientific research at sea.

During the period 2009-2010, four surveys were undertaken annually in the Black Sea, for turbot and
sprat.

MATERIAL AND METHODS

The adopted methodology for collection, processing and evaluation of data at national level is similar to
that used in the Black Sea area. The first two surveys were programmed in May/June by the swept area method,
using demersal and mid-water trawls. In September/October the next two surveys were foreseen, using the same
methodology. The main aim of the surveys is to obtain the abundance index for sprat and turbot. Each survey
includes 30-40 mid-water trawl hauls for sprat, in 8-10 working days, and 30-40 demersal trawls hauls for turbot,
in 8-10 working days.

The assessment of the biomass of fishing agglomerations was made taking into account the surveyed area,
the range of catch per surface unit and average catch per unit area. The obtained data was placed on distribution
maps, bounding the areas with values ranging between some limits, each range of value having assigned a type of
color function of t/Nm?

RESULTS AND DISCUSSIONS

Sprat surveys

In June 2009, the sprat agglomerations evaluated with pelagic trawl ranged between 0.13 t/Nm? and 30
t/Nm?® The surveyed area was about 2,606 Nm?, being divided in three areas with average values per unit area
between 3.5 -18.2 t/Nm” The biggest sprat agglomerations (18.2 t/Nm?) were found in the northern part of the
littoral, in the Danube Delta Biosphere Reserve area beyond of 30 m isobaths. Also, the important agglomerations
were found between Vadu and Constanta, up to near the 60 m isobaths. The average values were 11.73 t/Nm? the
values ranging between 2.82 t/Nm? and 20.8 t/Nm” The biomass of the sprat agglomeration was evaluated at
about 20,891 tons for a surface of 2,605 Nm?, being extrapolated at 33,683 tons for the shelf up to 50 Nm from
the shore (Fig. 1 a).

In May-June 2010, the sprat catch obtained with pelagic trawl ranged between 0.067 t/Nm? and 93.575
t/Nm?. The surveyed area was about 2,347.5 Nm? being divided in five areas with average values per unit area
between 0.622 - 93.575 t/Nm? (Fig. 1 b). The biomass of the sprat agglomeration was evaluated at about 28,002
tons for a surface of 2,347.5 Nm?, being extrapolated at 59,643 tons for the shelf up to 50 Nm from the shore
(about 5,000 Nm?).

In the autumn period (end of October - begging of November 2009), the sprat realized agglomerations
ranging between 0.26 - 41.73 t/Nm?, the average ranging from 2.05 t/Nm? to 21.93 t/Nm? The sprat was spread
on the entire shelf, but bigger concentrations were found between Gura Portitei and Cape Tuzla, from the shore
beyond the 30 m isobaths (Fig. 1 c). The biomass was estimated at 20,780 tons for a survey area of 2,082 Nm?,
extrapolated at 60,075 tons for the shelf up to 50 Nm from the shore [1, 7, 10, 11, 12 and 14].
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Fig. 1. The distribution of the sprat agglomerations in June 2009 (a), May-June
2010 (b) and in October 2009 (c), pelagic trawl survey

The next important species in the catches obtained with pelagic trawl, in June 2009 and May-June 2010,
was whiting.

In June 2009, the biomass of whiting agglomerations was evaluated at 6,635 tons, being extrapolated at
10,698 for the shelf up to 50 Nm from the shore. The concentrations ranged between 0.0 t/Nm* and 8.9 t/Nm?.
The densest whiting agglomerations were found at depths bigger than 20 m, spreading to the southern part at
depths up to 60-70 m. At depths smaller than 20 m, the presence of whiting was reduced (Fig. 2 a).

In May-June 2010, the whiting also was signaled in the hauling carried out on depths bigger than 20 m,
with average values of the catch ranging between 0.17 t/Nm? and 1.66 t/Nm? (Fig. 2 b) [4, 5, 7, 9, 12 and 15].

Table 1. Assessment of the whiting fishing agglomerations in June 2009, pelagic trawl

No. Surveyed Range Average Total tons in Notes
polygon area (Nm®) (Nm?) (Nm?) polygon (t)

1 284 0.00 —0.00 0.00 0.00 | Extrapolated at 10,698
2 141 0.00 - 0.00 0.00 0.00 | tons for the shelf up to 50
3 946.63 0.15-2.85 0.99 937.16 | Nm from shore
4 626.75 1.46 —4.74 2.21 1,385.12
5 606.50 4.98 - 8.90 7.11 4,312.22

Total 2,604.88 6,634.5




Table 2. Assessment of whiting agglomerations in the Romanian area in the period May - June 2010,
sampling gear demersal trawl

No. Polygon area Range (t/Nm?) Average | Total tonsin Total on the shelf
polygon (Nm? (/Nm?) polygon (t) (t)
1 209 0.08-0.24 0.17 35.53 | Extrapolated at 7,410 tons for
2 950 0.055.22 1.97 1871.12 | the shelf up to 50 Nm from
3 265.25 0.00 0.0 0.0 | shore (about 5,000 Nm?),
4 1,145.75 0.36-3.17 1.66 1902 | including the new area (near
Total 2,570 3,809 | Serpent Island)
a) b)
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Fig. 2. The distribution of the whiting fishing agglomerations in June 2009 (a),
and in June 2010 (b), pelagic trawl

During the October-November period, the whiting also was spread on the entire surveyed area (2.082
Nm?), the catches ranging between 0.19 t/Nm? and 4.93 t/Nm?. The average ranged between 0.34 t/Nm? and 2.45
t/Nm? (Fig. 3 a).
The biomass of the whiting agglomerations was appreciated at 3,728 tons, extrapolated at 7,520 tons for
the shelf up to 50 Nm from shore.
In October - November 2010, the whiting realized agglomerations ranging between 0.11 - 24.67 t/Nm?,
the average ranging from 0.23 t/Nm? to 24.67 t/Nm? (Fig. 3 b). The biomass was estimated at 12,778 tons for a
survey area of 3,050 Nm?, extrapolated at 20,948 tons for the shelf up to 50 Nm from shore [6, 8, 9, 11, 12 and

15].

Table 3. Assessment of the whiting fishing agglomerations in October - November 2009, pelagic trawl

No. Surveyed Range (t/Nm°) Average Total tons in Notes
polygon area (Nm?) (/Nm?) polygon (t)
1 189.00 0.19-0.49 0.34 64.26 | Extrapolated at
2 146.25 0.32-0.55 0.45 65.81 | 7,520 tons for the
3 350.80 0.32-0.65 0.51 178.91 | shelf up to 50 Nm
4 1.395.52 1.1-4.93 2.45 3,419.02 | from shore
Total 2,081.57 3,728
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Fig. 3. The distribution of the whiting agglomerations in November 2009, demersal
trawl survey (a); in October 2009, pelagic trawl (b), and in November 2010 (c),
demersal trawl survev

Table 4. Assessment of whiting agglomerations in the Romanian area in the period October - November
2010, sampling gear demersal trawl

No. Polygon area | Range (t/Nm?) Average Total tons in Total on the shelf (t)
polygon (Nm?) (U/Nm?) polygon (t)
1 931.8 0.11-0.54 0.23 223.6 | Extrapolated at 20,948 tons for
2 450 0.55-1.1 0.73 328.5 | the shelf up to 50 Nm from shore
3 1,303.1 0.55-8.88 3.29 4287.2 | (about 5,000 Nm?), including the
4 299.6 10.1-27.41 21.03 6300.6 | new area near (Serpent Island)
5 66.4 24.67 24.67 1638.1
TOTAL 3,050 12,778

At depths bigger than 30 m, in the catches obtained with pelagic trawl, near the bottom, the dogfish was
present, also. The catches ranged between 0.19 and 1.46 t/Nm?; the averageframed between 0.32 and 0.92 t/Nm?
(Fig. 4 a). The dogfish agglomeration was evaluated at 364 tons for a survey area of 2,606 Nm? being
extrapolated at 587 tons for the shelf up to 50 Nm from shore.

In May 2009, the dogfish was also signaled in the hauling carried out on depths bigger than 30-35 m, with
average values of the catch ranging between 0.26 t/Nm? and 0.63 t/Nm? (Fig. 4 b). The biomass of dogfish was
evaluated at 741 tons, extrapolated at 967 tons for the shelf up to 50 Nm from shore. It is known that dogfish
realize agglomerations at the Romanian littoral mainly in the spring period; therefore, the biomass values obtained
in May with demersal trawl are bigger than biomass values obtained in July with pelagic trawl near the bottom
(587 tons).

In May-June 2010, the catches oscillated between 0.0 - 5.62 t/Nm?, the average 0.0 - 2.11 t/Nm? (Fig. 4
¢). The dogfish agglomeration was evaluated at 2,897 tons for a survey area of 2,570 Nm?, being extrapolated at
5,635 tons for the shelf up to 50 Nm from shore [2, 4, 12 and 16].




Table 5. Assessment of the dogfish fishing agglomerations in June 2009, pelagic trawl
No. Surveyed Range (t/Nm?) Average Total tons in Notes
polygon | area (Nm? (UNm?) polygon (t)
1 533.75 0.19-0.43 0.32 170.8 | Extrapolated at
2 210.00 0.64 —1.46 0.92 193.2 | 587 tons for the
3 1,861.25 0.00 0.00 0.0 | shelf up to 50 Nm
Total 2,605 364 | from shore

Table 6. Assessment of dogfish agglomerations in the Romanian area in the period May-June 2010,
sampling gear demersal trawl

No. Polygon area Range Average Total tons in Total on the shelf (t)
polygon (Nm?) (Nm?) (Nm?) polygon (t)
1 630.50 0.00 0.00 0.00 | Extrapolated at 5,635 tons for
2 567.75 0.21-1.41 0.63 357.68 | the shelf up to 50 Nm from
3 216.75 0.24-0.68 0.47 101,87 | Shore (@bout 5,000 Nm?),
including the new area (near
4 1,155.00 0.56-5.62 2.11 2,437.00 | gnake Island)
Total 2,570 2,897.00
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Fig. 4. The distribution of the dogfish agglomerations in June 2009, pelagic trawl survey (a); in
May 2009 (b) and in May-June 2010 (c), demersal trawl survey

During the October-November 2009 period, the dogfish was spread both in the northern and southern part
of the littoral, from the shore up to 50-60 m depths. The average of agglomerations ranged between 0.0 t/Nm? and
2.91 t/Nm? in the Navodari-Constanta area (Fig. 5 a). The biomass of the dogfish agglomerations in the October-
November period was estimated at 1,218 tons extrapolated at 2,455 tons for the shelf up to 50 Nm from shore.

In October-November 2010, the biomass was assessed at 7,961.04 tons, extrapolated at 13,051 tons for
the shelf up to 50 Nm from shore (Fig. 5 b).
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Fig. 5. The distribution of the dogfish agglomerations in October 2009, pelagic
trawl survey (a), and in November 2009 (b), demersal trawl survey

Turbot survey

In May 2009, the surveyed area was of about 3,218 Nm? the turbot being mainly signaled at depths
bigger of 30 m. The turbot catches ranged between 0.08 t/Nm? and 0.66 t/Nm?, the average being of 0.32 t/Nm?,
between the 30 m — 50 m isobaths and 0.58 t/Nm? beyond of 50 m isobaths, mainly in the south area (Fig. 6 a).

The biomass of the turbot agglomerations were estimated at 1,056 tons, extrapolated at 1,378 tons for the
shelf up to 50 Nm from shore.

In May-June 2010, the surveyed area was of about 2625 Nm?, the turbot being mainly signaled at depths
bigger than 20 m. The turbot catches ranged between 0.01 t/Nm? and 0.989 t/Nm?, the average being of 0.516
t/Nm? (Fig. 6 b). The biomass of the turbot agglomerations was estimated at 603.3 tons, extrapolated at 1,149.27
tons for the shelf up to 50 Nm from shore [3, 5, 7, 8, 10, 11, 12 and 15].
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Fig. 6. The distribution of the turbot agglomerations in May 2009 (a) and in
May-June 2010 (b), demersal trawl survey

In the autumn period, in the hauling with demersal trawl, the turbot was signaled with important
guantities in the area between the 30 m and 60 m isobaths. The average value of the catches ranged between 0.04
t/Nm? and 0.5 t/Nm? mainly up to the 30 m isobaths, and 0.29 t/Nm?, beyond of 30 m isobath (Fig. 7 a). The
biomass of turbot agglomerations was evaluated at 782 tons for a surveyed area of 3,163 Nm?, extrapolated at
1,037 tons for the shelf up to 50 Nm from shore.

In October-November 2010, the average value of the catches ranged between 0.00 t/Nm? and 0.244 t/Nm?
(fig. 7 b). The biomass of turbot agglomerations was evaluated at 155 tons for a surveyed area of 3,050 Nm?,
extrapolated at 254.44 tons for the shelf up to 50 Nm from shore.
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CONCLUSIONS

v As a general observation, we can remark a non-uniform distribution of fishing agglomerations for the
main fish species along the Romanian littoral, both in the area of pound nets, 5-11 m depth, and in the area of
trawlers activity, 20-70 m depth. Also, some changes were remarked in fish behavior, by removing the fishing
agglomerations from ashore and a more pronounced dynamism.

v For the Romanian shelf, depending on environmental conditions, fishing agglomerations for the two
species of commercial interest were estimated through direct methods, as follows: sprat - about 60,000 tons,
allowing a total catch (TAC) of 10,000 tons and turbot - estimated at about 1,000 tons, the recommended TAC
being of 50-60 tons.

¥v" The assessment of the biomass of the main species was realized by the swept area method, using
pelagic trawl for sprat and demersal trawl for turbot.

¥" Unlike previous years, during the survey, the jelly fish was less present at the Romanian littoral.

v' The sprat was signaled throughout the entire surveyed area, both in the 2™ quarter and 4™ quarter
surveys, the biomass being assessed at values between 30,000 tons in spring and 60,000 tons in autumn.

v’ Turbot, target species in the surveys with demersal trawl, was signaled mainly at depths bigger than 20-

Fig. 7 The distribution of the turbot agglomerations in November 2009 (a) and in
the period October-November 2010, sampling gear demersal trawl

30 m. The biomass was appreciated at 1,378 tons in spring and 1,037 tons in autumn.

v The biomass of turbot agglomerations at the Romanian littoral remained relatively constant in recent
years; the actual fishing effort is not likely to endanger the current stock status. But, considering the regional
tendency of stock decline, the STECF recommendation (Scientific, Technical and Economical for Fishermen /
EC) is to reduce regional effort, implicitly reducing quotas.

¥’ Because both surveys (with pelagic trawl and demersal trawl) were carried out in the adjacent areas, the
catches were composed by whiting and dogfish too, species which live near the bottom.

¥’ The whiting biomass was assessed at about 11,800 tons in the spring period and 7,000 tons in autumn
period.

¥'A recovery trend was observed for whiting agglomerations. Unfortunately, this species is less used on
the Romanian market.

v’ Dogfish was signaled especially at bigger depths, its biomass ranging between 1,000 tons in spring and
2,500 tons in the autumn period.

¥" For dogfish, locally, there is an obvious improvement in stock status. For the Romanian sector, the
conservation status is not affected by local fisheries, the fishing effort for this species is poorly represented.

¥’ Taking into account the biomasses, the state of the main commercial species is relatively good, being at
the level of the last 5-6 years.

¥" In conclusion, we can say that the sprat stock status is relatively good, being influenced only by fishing
effort from the countries bordering the Black Sea, the sprat being a species with transborder distribution. On the
Romanian coast, the conservation status is not affected by local fisheries; fishing effort for this species is not
representative, catches in the last three years representing less than 1% of the TAC.

REFERENCES

1. Daskalov G., V. Raykov, M. Panayotova, G. Radu, V. Maximov, V. Shlyakhov, E. Duzgunez and H. J. Rétz,
2009 - Scientific, Technical and Economic Committee for Fisheries. Report of the SGMED-09 01 working group.
EUR - Scientific and Technical Research series - ISSN 1018-5593, 158 pp.

2. Daskalov G., V.Maximov, Marina Panayotova, G. Radu, V. Raykov, M.Zengin, 2008 - Review



of Stock Assessment and Fisheries Management Advice of Black Sea Stocks in 2009. JRC/STECF-UE. JRC
49143, EUR 23655 EN, ISBN 978-92-79-11055-9, ISSN 1018-5593, DOI 10.2788/47085. Luxembourg: Office
for Official Publications of the European Communities, 2008.

3. Maximov V., E. Patras, L. Oprea, G. Radu, T. Zaharia, C. Sion (Badalan) 2011- Contributions to the
knowledge of the biological characteristics of main marketable fish species from the Black Sea Romanian area,
between 2005-2009, Journal of Environmental Protection and Ecology (JEPE), vol. 3, p. 990-999, ISSN 1311-
5065.

4. Maximov V., S. Nicolaev, G. Radu, I. Staicu, 2008 - Estimation of growing parameters for main demersal fish
species in the Romanian marine area. Cercetari marine. Recherches marines. INCDM, 2008 38:289-304,
ISSN:0250-3069.

5. Marina Panayotova, V. Raykov, V. Maximov, G. Radu, E. Anton - Distibution, abundance and population
structure of turbot (Psetta maxima L.) in the Bulgarian and Romanian Black Sea area in spring 2010. Comptes
rendues de 1’ Académie bulgare des Sciences, Tome 65, No 1, 2012.

6. Piet G. J., AJ.Albella, E. Aro, H. Farrugio, J. Lleonart, C. Lordan, B. Mesnil, G. Petrakis, C. Pusch, G. Radu,
H. J. Ratz, 2010 — Marine Strategy Framework Directive. Task Group 3 Repoprt Commercially exploited fish and
shellfish. JRC Scientific and Technical Reports. Luxembourg: Office for Official Publications of the European
Communities, 2010. Editors: H. Doerner & R. Scott. JRC 57750; EUR 24316 EN; ISBN 978-92-79-15500-0;
ISSN 1018-5593; DOI 10.2788/83073.

7. Radu G., E. Anton, Mariana Golumbeanu, V. Raykov, Maria Yankova, Marina Panayotova, V. Shlyahov, M.
Zengin, 2010 - Evolution and state of the main Black Sea commercial fish species correlated with ecological
conditions and fishing effort. Journal of Ecology and Environmental Protection (JEPE), vol. 12 (2), 2011, 549 —
557 pp, ISSN 1311-5065.

8. Radu G., S. Nicolaev, 2010 - The regulation of Black Sea fish stocks. International Association for Danube
Research- IAD Danube News 22-5. Editor DANUBE NEWS Alumnus: Swiss Federal Institute of Aquatic
Science and Technology (Eawag), Ueberlandstrasse 133; CH-8600 Diibendorf, Switzerland. ISSN 2070-1292.

9. Radu G., E. Anton, Mariana Golumbeanu, 2010 - State of the Romanian Black Sea Fisheries in the Last
Decade. International Conference on Fishery and Aquaculture - A View Point Upon the Sustainable Management
of the Water Resources in the Balkan Area. 26-28 May, 2010, Galati - ROMANIA, ISSN: 1311-5065.

10. Radu G., S. Nicolaev, E. Anton, Maria Yankova, Marina Panayotova, V. Raykov, 2010 — Sprat and Turbot
Fisheries in the Bulgarian and Romanian Black Sea Area. Cercetari marine. Recherches marines. INCDM,
39:191-210, ISSN:0250-3069.

11. Radu G., Elena Radu, E. Anton, I. Staicu, 2008 - Assessment of the fishing agglomerations and spawning
biomass in the environmental conditions of 2006. Cercetari marine. Recherches marines. INCDM. 38: 157-169,
ISSN:0250-30609.

12.Gheorghe Radu, 2006 - Ghid de evaluare a stocurilor de pesti. Editura EX PONTO. Constanta, 2006, 158p.,
ISBN (10):973-644-562-3; ISBN (13): 978-973-644-562-0

13. Raykov V., Maria Yankova, Marina Panayotova, G. Radu, 2010 - Prediction modeling and reference
conditions for sprat and turbot exploitation in EU waters of the Black Sea. Cercetari marine. Recherches
marines. INCDM, 2010. Nr.39. ISSN:0250-3069.

14. Raykov V, Yankova M, Radu G., Lisichkov K., 2009 - Exploitation patterns call for limiting the sprat yield
at sustainable levels in the North-western part of the Black Sea. International conference Sustainable
Development in Southeast Europe June 16-18, 2009. Namik Kemal University Tekirdag/Turkey, Istanbul 16-20
VI. Abstracts, 43pp. (under review for JEPE- J. of Environmental Protection and Ecology).

15. Raykov V., Schlyakhov VI., Maximov V., Radu G., Staicu I., Panayotova M., Yankova M.,

Bikarska I., 2008 - Limit and target reference points for rational exploitation of the turbot (Psetta maxima L.) and
whiting (Merlangius merlangus euxinus Nordm.) in the western part of the Black Sea.VI Anniversary Conference
of the Institute of Zoology. Acta Zoologica Bulgarica, 2008, Suppl.2: 305-316, ISSN 0324- 0770.

16. Raykov V., Maximov V., Staicu I, Nicolaev S., Radu G., 2008 - Specificity of the Fishery and Common
Fishery Policy implementation: A case study of the Western part of the Black Sea. Marine Research. INCDM.
38:181-205, ISSN: 0250-30609.



