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Stock Assessment of Scophtalmus
maximus in Bulgarian Black Sea
zone during autumn 2015

Feriha Tserkova', Elitsa Petrova-Pavloval, Stoyko Stoykov', Vesselina
Mihneva', Stanimir Valchev', Daniela Klisarova', Dimitar Gerdzhikov',
Valodea Maximov’ and Gheorghe Radu?

" Institute of Fish Resources (Agricultural Academy), BG- 9000 Varna, Bulgaria
2 National Institute for Marine Research and Development “Grigore Antipa”,

900581 Constanta, Romania

Pe3rome

Hacrosmara crarus ce 0a3upa Ha JJaHHH OTHOCHO Pa3MEpHO - TEIJIOBHUS ChCTaB,
BB3PACTTa, HAPACTBAHETO U MTOJIOBATa CTPYKTypa Ha KajkaHa (Scophthalmus max-
imus), cbOpaHu 1o BpeMe Ha TpajHa CHUMKa, POBeJieHa 1pe3 M. JekeMBpu 2015
r. Te3n TaHHU TO3BOJISIBAT /1a CE OIIPEAEIN PA3NpPEICICHUETO HA OTHOCUTEIHATA

Oromaca Ha KajkaHa npen Obirapckus Opsr Ha UepHo Mope.

W3pbpiieHn ca OMOMETPUYHM H3MepBaHMA BbpPXY 121 ex3emruisgpa, 4uATO

abcoIoTHA JBIDKAHA Bapupa Mexay 24 u 71 cm, mpu Terio - 220 u 6750 rp.

YcTaHOBEH € TEeMITbT Ha HapacTBaHE M Pa3MEPHO - TEIVIOBHOTO CHOTHOLICHHUE
(obmo 3a msara moma): W = 0.00347L3.48. M3uncnenu ca mapamMeTpure B
ypaBHeHHeTo Ha von Bertalanffy: Loo = 74.73, k = 0.326, to = -0.188. Habmonasa
Ce CJICJHOTO NPOLEHTHO CHOTHOIICHHWE MEXIY IIO0JOBE M BB3PACTOBU CTalHH:

42.98% rosenunnu: 38.02% xencku: 19.00% MBKKH €K3eMIUIIPU.

Kniouoeu oymu: pasmep, mezno, napacmeane, Scophthalmus maximus

Introduction

The species Scophthalmus maximus (Linnaeus, 1758) belongs to the family
Scophthalmidae, widely distributed in the north-eastern Atlantic, the Baltic Sea,
Mediterranean Sea, and the Black Sea (Nelson 2006).

In the Black Sea, anoxic conditions exist below 180 - 200 m depth, which limits
the distribution of the demersal fishes (STECF, 2015). Thus, the turbot occurs in
the shelf area up to 140-180 m depth, though the species could perform relative-
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ly short distance migrations for spawning and feeding. The turbot spawns in the
coastal area in spring (20-50 m depth), while in summer it inhabits zones with
depth of 40-90 m and occupies depths 50-140 m during the winter period (Kar-
apetkova, 1964). Turbot feeds on demersal and pelagic fish species, crustaceans
and molluscs. The feeding rate increases in autumn and winter but it slows down
during the spawning period (Slastenenko, 1956; Karapetkova, 1980; Ivanov and
Beverton, 1985).

The turbot has been fished by all Black Sea riparian countries, as fisheries is based
on stationary and mobile fishing gears (gillnets and bottom trawls) (STECF, 2015).
The main fishing grounds cover the shelf zone up to 140 m depth. The turbot fish-
ery takes place from the beginning of September until the end of April with peak
in spring - from mid-March until the end of April. This period partly overlaps with
the spawning season (Zengin, 2000).

The turbot is among the most valuable fish species in the Black Sea and has been
subject of overfishing since 1980s. The amount of illegal, unregulated and unre-
ported fisheries (IUU) of turbot is high (STECF, 2015). Since entering the EU in
2007, Bulgaria and Romania applied the system of total allowable catch (TAC)
and quotas to preserve the turbot stock, Currently, the quota for turbot catch of the
both countries is ~ 86 tons, distributed equally between Bulgaria and Romania.
The other riparian countries use different regulatory measures - such as catch and
mesh size control, time and area closures and minimum admissible size for catches
(that varies between 40-45 cm total length).

In the present paper, information about the turbot population parameters and ex-
ploitation biomass in front of the Bulgarian Black Sea coast during the autumn
season of 2015 is presenting. In Bulgaria, bottom trawl surveys for turbot stock
assessment have been performed annually under the frame of National Fisheries
Data Collection Program. During the surveys, data for abundance and weight of
turbot specimens per trawl catch, absolute and standard length, sex ratio and oto-
liths for age determination are collected. The obtained results are applied for cal-
culations of the relative biomass, spatial distribution analysis, estimations of total

allowable catch (TAC) and annual quota.

Material and Methods

The bottom survey for turbot stock assessment along the Bulgarian Black Sea
cost was executed during the 4th quarter of 2015 (XII/2015). Standard methodol-
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ogy for stratified sampling (Gulland, 1966; Sparre, Venema, 1998,1992; Sabatella,

Franquesa, 2004) was applied to assess the turbot relative abundance and biomass.

The filed data were collected by application of a standard gear - bottom trawl (with
vertical opening - 2 m and effective part of wing spread -13 m), by trawl speed -
2.2 -2.5 Nd, and trawling duration - 60 min.

A total of 38 hauls (Fig. 1) were performed at depths 15-100 m, including three
main stratums - 15-50 m, 50-75 m, 75-100 m and covering the entire continental
shelf between Durankulak (north) and Ahtopol (south).

Fig.1 Map of the surveyed sectors, XII/2015.

On the ship board, the absolute and standard length, as well as the individual
weight of each specimen were measured to determine the size and weight structure
of the turbot stock and to estimate the share of juveniles with total length <45 cm,
which is the allowable fishing length. A total of 121 turbot specimens were collect-
ed and biometric measurements were accomplished together with qualitative and

quantitative analysis of the catches.

Data analysis was performed by the “swept area method” (Sparre and Venema,
1992, 1998). The biomass was presented as catch per unit area (CPUA) that is con-
sidered as a common index used in stock assessment and a measure of the relative
fish abundance (Haggarty and King, 2000).
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Results and Discussion
Trends in abundance and biomass
In December 2015, the turbot yields by stratums (Fig.2) were as follows:

e Stratum 15 - 50 m: The relative turbot biomass varied between 0 - 279.27 kg/
km2 and reached 111.54 kg/km?2 on average. In this stratum, the abundance
indices varied between 0 - 149 ind/km2, with average value - 61 ind/km2.
In the shallowest zones (at a depth up to 30 m, stations H5, G6 and D9), the
biomass reached relatively high values - 279.27 kg/km2, 186.96 kg/km2 and
77.54 kg/km?2, with respective abundance - 116 ind/km2, 100 ind/km2 and 50
ind/km2.

e Stratum 50 -75 m: The average turbot biomass reached the highest values in
this stratum - 142.75 kg/km?2 (fluctuating between 43.17 - 276.61 kg/km2)
with mean abundance of 66 ind/km?2 (varying from 17 to 116 ind/km?2).

e Stratum 75 - 100 m: In this stratum, the individual catch (station F18) reached
maximum of 311.32 kg/km2, however at most of the stations, turbot speci-

mens were not gathered, thus the average value of biomass was the lowest
- 50.31 kg/km2, besides the average abundance reached 18 ind/km?2.
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Fig.2. Relative biomass (t.km-2) of S. maximus by strata off the Bulgarian Black
Sea coast, December 2015.
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During the survey, the relative biomass varied between 0 kg/km?2 - 311.32 kg/km2.
The spatial distribution of the estimated CPUA indexes of the turbot abundance is
presented in Fig. 3.

High relative biomass was established in five main sectors of the Bulgarian Black
Sea zone - off the Cape Shabla (60-70 m depth), in the region between Kaliakra
and Albena (27-37 m depth), in the sector Varna - Byala at a depth of 46 - 60
m, between Sozopol and Duni (56-72 m), and in the zone between Ahtopol and
Tsarevo (77-80 m).

a3

275 28

Fig 3. Distribution of the relative biomass (CPUA, t.km-2) of S. maximus along
the Bulgarian Black Sea coast in December 2015. (The zones with high relative
turbot biomass are shown in green and yellow).

The turbot biomass in the Bulgarian Black Sea waters was assessed at 1248.516
tons. The recommended maximum sustainable yield (MSY) for Bulgaria should
not exceed 124.85 t., thus it is assumed that the total allowable catch (TAC) of
turbot in the Bulgarian waters could comprise 50 tons as a relatively acceptable

quantity.

Trends in abundance by length, age and sex ratio

The absolute length of the measured specimens fluctuated between 24 - 71 cm,
with weight - 220 - 6.750 g. Out of the total number of 121 specimens, 1.65 %
were with length <30 cm, 19.84% belong to the size group 30 - 40 cm, 42.15% -
between 40-50 cm, 32.23% - in the range 51-60 cm and 4.13% - between 61-71 cm
(Fig.4). Hence, the dominating size groups, forming together 74% from the total
abundance were two - 40-50 cm (including juveniles) and 51-60 cm. In the turbot
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length structure, the undersized individuals, with length <45 cm, formed 42.98%
from the total number, while those of standard length made up 57.02%.

Simultaneously, the age structure included 1+ to 9+ years classes, with domination
of the 3+ (33.83%) and 4+ (20.66 %) — years (54.49 % in total), followed by 5+
year class — 17.36 %. The share of the replenishment - 2+ years class was 19.01 %
(Fig.5). Although having small frequency of occurrence, specimens from 6+ to 9+
years classes were registered in the yield.
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Fig.4. Length structure (%) of S. maximus in autumn 2015.
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Fig.5. Age structure (%) of S. maximus in autumn 2015.
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The calculated values of the parameters in von Bertalanffy’s and L-W equation are
as follows: W = 0.00347*L.3.41, Lo = 74.73, k= 0.326 u to = -0.188.

The sexually immature individuals were 42.98%, females - 38.02%, and males
19.00% (Fig 6.), and from the total abundance the females contributed with 40.7
%, while males formed 28.6 % respectively.

mFemale = Male mJuvenil

Fig.6. Sex structure (%) of S.maximus along the Bulgarian Black Sea waters in
December 2015.

During the autumn season of 2014, the share of sexually immature individuals
formed 30.80 % of the entire yield (Tserkova et al, 2014, 2015). Therefore, the
sexually mature individuals prevailed by number in 2014-2015, with share of
69.3% from the total abundance in 2014, and 57.02% in 2015, with a certain de-
crease by 1.21 folds.

Conclusions:

e The turbot biomass in the Bulgarian Black Sea waters was assessed at
1248.516 tons. The average biomass reached the highest values in the stratum
50-75 m - 142.75 kg/km2, followed by the stratum 15-50 m - 111.54 kg/km?2.
At the deepest stratum (75-100 m), the mean biomass attained the lowest
levels - 50.31 kg/km2, in spite of the fact that the maximal individual catch
during the survey - 311.32 kg/km2 occurred at this depth.

*  The size structure of the turbot population in the Bulgarian Black Sea zone
included length classes from 24 cm to 71 cm, with weight between 220 g
and 6750 g and the average turbot weight was estimated as 2037.43 g. In
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the length structure, the undersized individuals, with length <45 cm, formed
42.98% from the total number of collected specimens, while those of standard
length made up 57.02%.

*  The age composition of the population included age classes from 1+ to 9+-
years of age, with domination of the 3+ (31.40%) and 4+ (23.14%) - year
classes.

*  The established ratio between female, male and sexually immature individu-
als in the yield was 38.02%: 19.00%: 42.98%.

e The recommended MSY (maximum sustainable yield) for Bulgaria should
not exceed 124.851 t., it is assumed that the total allowable catch (TAC) of
turbot in the Bulgarian Black Sea waters could comprise 50 tons as a relative-
ly acceptable quantity

Acknowledgement:

This study was conducted owing to the financial support of the European Com-
mission in compliance with Council Regulation No. 199/2008 and Commission
Decision 2010/93/EU, aimed to help the member states for creating a common
frame for the collection, management and use of data in the fisheries sector and

support for scientific advice regarding the Common Fisheries Policy.

References:

Bertalanffy, L.Von, 1934. Untersuchungen iiber die Gesetzlichkeiten des Wach-
stums. 1. Allgemeine Grundlangen des Theorie. Roux’Arch.Entwick-
lungs-mech.Org., 131: 613-653.

Cardinale M. and Damalas D. 2015. Scientific, Technical and Economic Commit-
tee for Fisheries (STECF) — Black Sea assessments (STECF-15-16). 2015.
Publications Office of the European Union, Luxembourg, EUR 27517 EN,
JRC 98095, 284 pp.

Gulland J.A., 1966. Manual of sampling and statistical metods for fisheries biolo-
gy. Part I: Sampling metods. FAO Manuals in Fisheries Science No. 3, Rome.

Haggarty D. & King J.R. 2006. CPUE as an index of relative abundance for near-
shore reef fishes. Fisheries Research 81 (2006) 89—93. Crown Copyright 2006
doi: 10.1016/].fishres.2006.05.015.

Ivanov L., Beverton R.J.H. 1985. The fisheries resources of the Mediterranean.
Part 2. FAO Studies and Reviews.No. 60. FAO, Rome.

Karapetkova, M. 1964. Distribution and migration of the Turbot on the Bulgarian
coast. Proceedings of Central Research Institute for Fish-farming and Fisher-

Proceedings of the Institute of Fishing Resources, Volume 28, 2017 33

ies, 1: 11-18-22.

Karapetkova, M. 1980. Distribution and migration of the Turbot along the Bul-
garian Coast of the Black Sea, Bulletin de L’Institut de Zoologire et Musee,
Tome XVI.

Nelson J.S. 2006. Fishes of the world. 4th edn. Wiley, New York, NY, USA.

Petrova D., E. Pavlova, S. Stoykov, V. Mihneva, D. Gerdjikov, F. Tserkova, S.
Valchev T. Hubenova, A. Zaikov, L. Hadjinikolova, A. Ivanova, M. Gevezo-
va, G. Rusenov, V. Maximov, G. Radu., 2015. “Stock assessment of turbot
(Scophthalmus maximus) by swept area method in front of Bulgarian Black
Sea coast during autumn — winter 2015”. Project report for the National Agen-
cy of Fisheries and Aquaculture of Bulgaria to National Data Collection pro-
gram for 2016, 66 pp.

Sabatella E., R. Franquesa, 2004. Manual for fisheries sampling surveys: Method-
ologies for estimation of socio-economic indicators in the Mediterranean Sea.
General Fisheries Commission for the Mediterranean. Studies and Reviews,
No.73, FAO Rome, ISBN 1020-7236, 38 pp.

Slastenenko E. 1956. The fishes of the Black Sea basin. Fish Association Publica-
tions, Istanbul, Turkey.

Sparre P., S. C. Venema, 1998. Introduction to tropical fish stock assessment. Part
I: Manual. FAO Fisheries Technical Paper, 306/1, rev.2, DANIDA, Rome
FAO. 407p. ISBN 92-5-103996-8.

Sparre, P. and Venema, S.C., 1992. Introduction to tropical fish stock assessment.
Partl. FAO Fisheries Technical Paper No 306.1, Rome, 376 p.

Tserkova F., Petrova D., E. Pavlova, S. Stoykov, V. Mihneva, T. Hubenova, A.
Zaikov, L. Hadjinikolova, D. Terzieski, A. Ivanova, M. Gevezova, V. Maxi-
mov, G. Radu., 2014. “Stock assessment of turbot (Scophthalmus maximus)
by swept area method in front of Bulgarian Black Sea coast during autumn
— winter 2014”. Project report for the National Agency of Fisheries and Ag-
uaculture of Bulgaria to National Data Collection program for 2015, 70 pp.

Tserkova, F.,D.Petrova, E.Pavlova, S.Stoykov,V.Mihneva, V.Maximov, G.Radu.,
2015. Abundance of Turbot (Psetta maxima L.) along the Bulgarian Black
Sea Coast in Autumn 2014.0zhan, E.(Editor),2015, Proceedings of Twelfth
International Conference on the Mediterranecan Coastal Enviroment, MED-
COAST, 15, 06-10 October 2015, Varna, Bulgaria, MEDCOAST, Mediterra-
nean Coastal Foundation, Dalyan, Mugla, Turkey, vol 1, 419-430 p. ISBN :
978-605-85652-4-1.

Zengin, M. 2000. The bioecology and population parameters of the turbot (Scoph-
thalmus maecoticus, Pallas, 1811) in the Turkish Coast of the Eastern Black
Sea. KTU". The Institute of Sciences. Fishery and Processing Technology De-
partment. PhD. Thesis.


https://www.researchgate.net/publication/320063768

