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I. Biological monitoring of sprat (Sprattus sprattus) landings

I.1 Objectives

Fish are an important component of aquatic ecosystems through their role as
consumers of other organisms and they can have a significant influence on the
structure and function of these ecosystems. Because of this, adverse effects on fish
can have adverse flow-on effects on other aquatic organisms even if they are not
directly affected by those changes in water quality. Monitoring of fish communities
can, therefore, provide a useful indicator of the ecological health of natural waters.
Fish are sensitive to many changes in water quality and habitat structure caused by
human activities and by natural causes. Common adverse anthropogenic effects on
fish can result from many factors including: contamination of water by waste metal
pollution, pesticides, salinity and organic wastes and nutrients causing either direct
effects on fish health or indirect effects on the oxygen climate in the water through
eutrophication; and physical habitat changes such as thermal pollution, changes in
stream flow regime, stream bed aggradation, de-shagging, and land clearance,
especially in riparian zones. Consequently, as well as their intrinsic biodiversity value
and the human food value of some species, fish can be useful indicators of the
impact of many different human activities on the environmental health of a water
body. Multi annual biological monitoring on the landings provides the so called
“Fishery dependant” information. The Black Sea sprat (Sprattus sprattus L.) is a key
species in the Black Sea ecosystem.The aim of this study is to collect and to analyze
dynamics in length, weight and age distribution as well as to determinate condition of
the sprat species using the so-called condition factor. The condition factor is also a
useful index for monitoring of feeding intensity, age, and growth rates in fish. It is
strongly influenced by both biotic and abiotic environmental conditions and can be
used as an index to assess the status of the aquatic ecosystem in which fish live.
Biological information on sprat species collected each month thus analyzed and
compared for previous periods could be used then for estimation of growth
parameters. These indicators are with very high importance of short lived species.
Robust and informative long-term information is of crucial importance for fisheries
stock assessment, fisheries management and decision making process as a whole.
.2 Sampling

1.2.1.1 Geographic area coverage
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Figure 1. Research area and plan of the sampling ports of Bulgarian Black Sea
coast.
Data of present analysis were collected directly from landing ports of main landing
sites of Bulgarian sprat active fisheries. Mean depth of the operating vessels were 45

m. The samples collected for the study of the lenght, age and weight structure consist
af 1781 specimens.

1.2.1.2 Sampling period

All samples originated from active fishery with trawlers and using mid-water trawls
(OTh).

D ate Species Fishing vessel Catch/ ky

12.03.218 Sprat (Sprattus sprattus) Fishing vessels 40 450
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EBPOMNENCKM CHI03
EBPOMNENCHM GOH/L 3A

MHHMCTIPCTBO HA ISCMEAEAMETO, XPAHMTE M

MOPCKO EAO W

MOPCRO AEAO W PMBAPCTBO TOPHTE PUBAPCTBO
March 2018 Sprat (Sprattus sprattus) Fishing vessels
Herson
02.04.2018 Sprat (Spraftus sprattus) Fishing vessels 40 2011
10.05.2018 Sprat (Sprattus sprattus) Fishing vessels 40 1300
May 2018 Sprat (Sprattus spratfus) | Fishing vessels Herson 700
20 June 2018 Sprat (Spraltus sprattus) Fishing vessels 27 1740
21 June 2018 Sprat (Spraftus spratius) Fishing vessels 40 1300
17 July 2018 Sprat (Spraftus sprattus) Fishing vessels 40 1000
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Ficture 1. Catches of sprat.
1.2.1.3 Statistical analysis of data

Al samples tend to be collected in accordance with the wariation statistics from
significant landings in terms of quantity where is possible. Random sampling theory
was followed when taking the sample. The catches of sprat of described period for
sampling were scarce due to "shift" in target species (e.9. BEluefish Pomalomus
saltatrix) and lack of significant schools formations in the period of present research.
The samples were processed in laboratory conditions. Total length (TL, *05 cm
precision) was measured using an ichtyometer, and total fresh weight was measured
using an electronic analkytical balance ¥y, £1g precision). The study used otoliths to
determine age, which was determined from otolith rings. Otoliths were removed and
dried in the laboratory and stored in labeled envelopes. Age was determined by
microscope Olmpus Cx 3TRTSF-6 and recorded. Thus, the yearly annulus was
detected as hyaline and opaque zones, shifting active growing with period of growth
stagnation. For ageing estimate 1090 fish were used. Sections from the other otaliths
were Judged illegible and were excluded from this study. In order to check the
accuracy of the age readings in the present study, an ageing intercalibration exercise
was carried out between the authors. Age readings were compared using a signed
rank statistical test. VWe found consistent agreement between readers with ow
awverage percentage error (AFE) values.
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The condition factor was obtained from Fulton’s equation (Ricler, 1975) where Wis
total weight (g) and L is length (cm) cubed, multiplied by 100 to represent walues as
percentages.

Wﬂc
=—*00
z

The condition factor W was computed for each age groups separately for different
months. For all the samples "Age-Length” (Weight) Keys were created. Thus, the
mean values of lendgth, weight and condition factor were resulted. The share (in %) of
individuals per age groups and length groups were reflected in the analysis as well.
The coefficient of wariation (CV) s defined as the ratio of the standard deviation o to
the meanit:

a
e
1

The coefficient of variation Is useful because the standard deviation of data must
aways be understood in the context of the mean of the data. In contrast, the actual
wallle of the CV is independent of the unit inwhich the measurement has been taken,
so it is a dimensionless number. For comparison between data sets with different
units or widely different means, one should use the coefficient of variation instead of
the standard deviation .

Eatch fecundity:All fish were measured to the nearest 1 mm in the Total Length (TL)
and weighted to the nearest 1 g. Gonads of the fish were examined under a
dissecting microscope for its external features such as turgidity and colour in order to
determine a maturity stage. The sex ratio also calculated in this study (ie., Mo, of
males/MNo. of females (Simon et al, 2012). The female was determined by the
macroscopic observation of matured ovary (Laevastu, 14965a).

Eatch fecundity can wary considerably during the short spawning season, low at the
beginning, peaking during high spawning season and declining again towards the
end.Annual egg production is the product of the number of batches spawned per
year and the average number of eggs spawned per batch. Batch fee undity 0 f s
prat was ' determined as'Hydrated Oocyte Method', (HUNTER &t ale 198%). Qilly
hydrated females were used. After sampling their body cavity was opened and they
were ‘preserved in a buffered formalin solution (HUNMTER 1982). The ovary free
fermale weight ind the ovary"weight were determined: Three tissue samples of - S0
mg were removed from different parts of the ovary and their exact were determined.
Under binocuklar number of hydrated ococytes, in each of the three subsamples was
determined. Hydrated oocytes can easily be separated from all other types of oocytes
because of their large size t their translucent appearance and their wrinkled surface
which 15 due to formalin preservation. Batch fecundity ‘was estimated 'based, on- the
average number of hydrated oocytes per unitweight of the three subsamples.

Gonadosomatic Index (GSl) was determined monthly. G5l was calculated as:

Mopoewr Mo BG T4MFOFOOT-3 003-0001-007, © Culupane, yapasnerye 4 yanonasgte Ha dakHy 23
HeQUme R HauHuR aRanuz oo yannadeduemo Ha OOwamas monumuka e obnacmma Ha
pubapcmeomo 3z Repuodas 2M7-20M8:", gunakcupan om lTpogpamama 3z mopcko deno o
pubapcmen, cuurakcupata om Egporeldickia cbios does Egponelickus gond 33 mopcko deno o
pubapcrnen

Fageg



&

EBPONERCHM CBIO3 " PAMA 3 A
EBPONER KK GO A MHNACTEPCTBO HA SEMEALAMETO, XPAHMWTE M MOPCKO [IEAO W
MOPCHO AEMO M PHEAPCTBO FOPHTE PHBAPCTEBO

GW
GSI = —X 100
SwW
where, GW is gonads weight and SW is somatic weight (represents the BW without
GW)

The length — weight relationship is obtained by the following equation:

where: q — condition factor, constant in length-weight relationship; n — constant in
length-weight relationship.

|.3 Results
1.3.1 Landings statistics in 2018
Official statistics of landings in the period of interest was presented on Figure 3.1.1.

It is visible that the catch in April accounted of 683577,05 kg decreased in August
December and the dropped to 10100 kg in November .
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Figure 3.1.1 Landings statistics of sprat for January-December, 2018.

1.3.2 Length structure of landings

Length frequency of sprat in March- June, 2016 is shown on Figure 3.2.1. Length of
the fish examined ranged from 6.5 to 12.0 cm. In March one modal distribution was
observed as length classe 8.0 cm was predominated.
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Figure 3.2.1 Length structure of sprat landings in March, 2018.
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Figure 3.2.2 Length structure of sprat landings in April, 2018.
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Figure 3.2.3 Length structure of sprat landings in May, 2018.
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Figure 3.2.4 Length structure of sprat landings in June , 2018.
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Figure 3.2.5 Length structure of sprat landings in July, 2018.
1.3.3 Age structure of landings

The three readers determined the age of sprat otoliths, and reader 1 read all otoliths
twice. Indices of precision for age readings within and between readers are
presented in Table 3.3.1. The test of symmetry ()(2 rRivsrz = 7, DF=8, p=0.242; )(2
rRivsrz =2.70, DF=2, p=0.3314; )(2 rovsrz = 6.81, DF=5, P=0.2904) showed that age
disagreement was due to simple random error and not to a systematic difference
between readers.

Table 3.3.1 Indices of precision for age readings of sprat, from the Bulgarian Black
Sea waters, within and between readers.

Index Index comparison
Reader 1 Between
readers
APE [%] 2.213 3.022
CV [%] 1.913 4189
D [%] 2113 2.41

APE = average percentage error, CV = coefficient of variation, D = index of
precision.
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EBPONERCKM CHi03 ’ ANLA 3 A
EBPONERCHM GO 2A MUHUCTEPCTRO HA SEMEALAWETO, XPAHMTE M MOPCKO [JEAO W
MOPCHRO AEAO W PMBAPCTBO FOPUTE PUBAPCTBO

In March, 2018 the age distribution shifted as five age classes (0-4)( Figure 3.3.1).
2~ and 3~old fish have almost equal share in the landings. Oldest registered in the
samples belong to 4 ~years old, with very low share in the landings. The recruitment
was detected with 16 %.

Figure 3.3.1 Age distribution of sprat in March, 2018.
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Figure 3.3.2 Age distribution of sprat in April, 2018.
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MOPCRD AENO W PMBAPCTBO FOPHTE PUBAPCTBO
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Figure 3.3.3 Age distribution of sprat in May, 2018.
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Figure 3.3.4 Age distribution of sprat in June, 2018.
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Figure 3.3.5 Age distribution of sprat in July, 2018.

I.3.4 Condition factor
During the april and june, the all age group in the samples the condition factor
increased (Figures 3.4.2 and Figures 3.4.3).

Figure 3.4.1 Mean condition factor of sprat in March, 2018.
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Figure 3.4.2 Mean condition factor of sprat in April, 2018.
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Figure 3.4.3 Mean condition factor of sprat in May, 2018.
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Figure 3.4.4 Mean condition factor of sprat in June, 2018.
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Figure 3.4.5 Mean condition factor of sprat in July, 2018.

1.3.5 Weight structure of sprat
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Figure 3.5.1. Weight structure of sprat by age.
1.3.6 Size structure of sprat by age group.
age March April May June July
Length, cm
0 7,47 7,45 7,04 7,45 7,99
1 7,95 7,91 7,63 8,19 8,33
2 8,57 8,83 9,30 9,89 9,56
3 9,43 9,91 10,34 10,66 10,03
4 11,05 11,22 11,35 11,16 10,76

1.3.7 Length- weight relationship

The interrelation between the size (L) and the weight (W) of the sampled specimens
is described by the equation:

W = 0.084%.%%%

From the analysis, it follows that the increase in the sprat is allometric (n # 3).

1.3.8 Sex ratio

Sex of the determined specimens, 64% was female and 36% was male (Figure
3.5.1).
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Figure 3.5.1 Sex ratio of Sprat (Spratfus sprattus) caught in the Bulgarian
Black Sea waters.

1.3.9 Fertility
Batch fecundity correlates with length (cm) positively with good determination (R? =
0.4751).
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EBPONEACKM CBI03 &AM
EBPONERCKM GOH/L, 1A MHAHWCTEPCTBO HA SEMEATDAMETO, XPAHMTE M MOPCKO QEAD W
MOPCHO AE/MO W PHEAPCTBO FOPHTE PUBAPCTBO

Figure 3.9.1 Relation of LOG F and LOG L.

Batch fecundity correlates with individual weight (g) positively with good
determination (R? = 0.4751).
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Figure 3.9.2 Relation of LOG F and LOG W.
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Figure 3.9.3. Relation of GS| and gonads weight (g).

Very strong relation between GSI and weight of sprat (R2 = 0.589). This fact clearly
speaks that sprat is in active maturation {(Figure 3.9.3).
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EBPOMEMCKM CHI03
EBPONERCHM GOHL 2A
MOPCRD ,1_[.:‘!\'_‘! W PMLAPCTBO

MOPCKO IEAO W
PUBAPCTRO

MHHMCTIPCTBO HA SCMEAEAWETO, XPAHMTE M
FOPHTE

1.3.10 Catch numbers and biomass by age and length

Monthly catches (in tons) together with mean weights of sprat were used to derive

the monthly catch numbers. The share (%) by age groups and catch numbers were

used to create catch-at-age matrix for selected months by age groups (Table 3.10.1).

Table 3.10.1 Catch at age (10°°) matrix and biomass (kg) of sprat for selected
months.

Catch-at-a§e
(107)

Age groups March April May June July
(o} 14528,38008 | 55806, 40413 | 36,38010824 | 12 37333333 | 82 28474
1 33349,23609 | 118955 7562 | 1049119107 | 9520592593 | 7531146
2 23113,33195 | 6608,653121 | 6,968318791 | 53,27407407 | 27,89313
3 18490,66556 | 16888.7802 | 11,22673583 | 11,68592593 | 11.15725
4 1320.761826 | 2202,884374 | 2,709901752 | 5 155555556 | 1045992

Biomass (kg)

Age groups March April May June July
0 29440053,58 | 1694930059 | 74157,43811 | 25650,45333 | 172536,5
1 76946282 26 | 375555843 9 | 262115,6487 | 262976,1898 | 182622
2 69209184,72 | 28329093.,05 | 30667.,35984 | 233947,3421 | 122176,3
3 8509314666 | 92601916 12 | 68592 81092 | 74360, 49847 | 56052 41
4 9245332,779 | 1762307499 | 20424 14238 | 41529,51634 | 64258,81
¥ 269934000 688357705 456957 4 638464 597646

Monthly catches (in tons) together with mean weights of sprat were used to derive
the monthly catch numbers. The share (%) by length groups and catch numbers were
used to create catch at length matrix for selected months by age groups (Table
3.10.2).

Table 3.10.2 Catch at length (10‘5) matrix and biomass (kg) of sprat for
selected months.

Catch-at-
length
{millions)
Length group March April May June July
(cm)
8.5 1,51 18,9271
7.0 0.022949 71,50 52 50743 8,992089
7.5 0,076498 57,99 82,42445 95,64313 33,13253
8.0 0,196981 39,13 56,17074 80,11134 66,26505
8.5 0,072673 12,04 11,60048 46,59537 4859437
9.0 0,080322 4,52 6,105515 51,50014 25,76974
9.5 0,034424 6,02 5,494964 20,43657 13,98928
10.0 0,030599 a} 6,716067 58,85731 16,19812
10.5 0,003825 527 10,98993 4087313 8,83534 N
11.0 0,00785 2,26 3,052758 13,89686 5,890227 ~J
11.5 0,610552 5,722238 O
12.0 1221103 E”
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EBPOMEMCKM CHIO3 :
EBPOMENCHI SOHZ 3A MHHMCTIPCTBO HA SCMEAEAWETO, XPAHMTE M MOPCKO JAEAC W
MOPCHO AEAO W PMBAPCTBO FOPHTE PUBAPCTBO
Biomass (kg) March April May June July
Length group
(cm)
6.5 0.03 0,252071 0,169051
7.0 0,000428 1,47 1173988 1,912045
75 0,001494 2,08 2050298 1,999187 0,61868
8.0 0,004689 1,56 1426039 1,284234 1,259752
8.5 0,001758 0,49 0,35473 1,814767 1,281357
8.0 0,003181 0,19 0,231843 0,904114 0,826242
8.5 0,001711 0,30 0264125 3,178049 0,637387
10.0 0,001589 0,29 0, 376466 2334837 0807746
10.5 0,000249 0,33 0713124 1,167745 0,041596
11.0 0,000535 0,18 0,211007 0,421157 0,39759
11.5 0,04341
12.0 0,109859

1.3.10 Coefficient of variation of length

The dimensionless expressions (Table 3.10.1) of CVs show relatively low magnitude
of standard deviation around mean. The variability was in limits of 0.2 - 0.23 and
could be estimated as low. This means that the random sampling of sprat in months
of interest was conducted according to the variation statistics and correctly reflected
the general population at this time of the year.

Ta6nuua 3.10.1 Coefficient of variation of length

Coefficient of March April May June July
variation (CV)
1 sample CV =0.21 na Cv=0.18 Cv=02 na
2 sample CvV=018 CvV =022 Cv =023

Il. Conclusions and recommendations

Sprat is a fast growing species with highly cycling nature of its recruitment and
parental stock biomass dependent on the anthropogenic impacts different from
fishing, as well as fishing press and dynamics in the environmental factors. Hence,
when studied the continuity of the research on population parameter dynamics is of
high importance. In studied months the observed length, weight and age structure
were stable. The condition factor expected to rise due to beginning of the spawning
period and gonad maturation in the next months. To analyze and to make stronger
recommendations regarding the sustainability of exploitation and measures for
rational utilization of the marine living resources at least 4 samples per month should
be collected from different depths and processed. New indicators as lipid content.
otoliths chemistry should be introduced when biological characteristics are studied.
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EBPOMEMCKM CHI03 b
EBIONERCKI PO 3A MHHMCTEPCTBO HA SEMEAEAWETO, XPAHMTE 1 MOPCKO [1IEAD W
MOPCHD AENO W PUBAPCTBO FOPUTE PUBAPCTEO

Il. Biological monitoring of horse mackerel (Trachurus
mediterraneus) landings

I1.1 Objectives

Horse mackerel (Trachurus mediterraneus) is of significance importance to the
commercial fishing sectors in Bulgarian waters. Information on the age of individual
fish species significantly enhances the quality of studies on population characteristics
such as growth, recruitment, mortality, and reproduction, and it is often a prerequisite
for more detailed studies on life history strategies and stock assessment. Mulli
annual biological monitoring on the landings provides the so called “Fishery
dependent’ information. The aim of this study is to collect and to analyze dynamics in
length, weight, as well as to determinate condition of horse mackere| species. The
condition factor is also a useful index for monitoring of feeding intensity, age, and
growth rates in fish. It is strongly influenced by both biotic and abiotic environmental
conditions and can be used as an index to assess the status of the aquatic
ecosystem in which fish live. Biological information on a given species collected each
month thus analyzed and compared for previous periods could be used then for
estimation of growth parameters. These indicators are with very high importance of
species. The purpose was to define the age of horse mackerel, as one of the
important indicators for the assessment of fishing reserves. Robust and informative
long-term information is of crucial importance for fisheries stock assessment fisheries
management and decision making process as a whole.

.2 Sampling

11.2.1.1 Geographic area coverage

Data of present analysis were collected from landing ports of Bulgarian Black Sea
coast. The samples collected for the study of the lenght, age and weight structure
consist of 2674 specimens.
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EBPONERCKH Ch03

POTRAMA D&
EBPCIIER WM DO 34 MAHACTEPCTIO WA SEMEALAMETO, XPAHMTE W MOPCKD [EAD W
MOPCHO AEAD ¥ PHEAPCTEO TOPWTE PHBAPCTBO
45°N
44°N

27°E 28°E 29°E 30°E
Figure 1. Fesearch area and plan of the sampling ports of Bulgarian Black Sea coast

11.2.1.2 Sampling period

Trachurus mediterraneus specimens were captured monthly from June to December
2018, The investigated area includes the Bulgarian Elack Sea coast.

Date Species Trap net/ Fy Catch kg
25062018 | Horse mackerel (Trachuris mediterraneus) Trap net
' Ikantalaka

25062018 | Horse mackerel (Trachunis mediterranews) | Trap net Balaklava

25062018 | Horse mackere! (Trachurls medifieraheLs) Trap net Zelerka

26.062018 | Horse mackerel (Trachunis mediferraneLs) Trap net
Chervena Zvezda
26062018 | Horse mackerel (Trachuris mediieranews) Trap net
Karamana
13092018 | Horse mackerel (Trachuris mediterrangls) v Libra o]
14092018 | Horse mackerel (Trachurls mediteraneus) F Korsai

Mpoekm Me BG {4MFOPO0T-3 003-00071-C07, * CrllpaHe, yrpasnerue U UanonasaHe Ha dannl 33
LENUME  HE HayWHLR aHanus U LamenHenlemo Ha Ofama nonumuka e ofnacmma Ha
puGapcmenmo 38 Nepuode 2077-20192"  guunaHcupaH om [Tpospamama 3 Mopcko deno U
PUORNCMED, CEPURaHELDaHS oM ESRONELcKUR Ch0a Ypes Eeponelickln ¢hond 33 MOpcko deno U
pUGaRCMmED
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EBPONEACKHA ChI03 4 )
ERPTHIERCHI S0HA 34 MHHMCTEPCTRO HA IEMEAEAME TO, KPAHMTE MOPCKO AIEAD W
MOPCHO AEAD M PHEAPCTED TOPMTE PUBAPCTBO
19.09.2018 | Horse mackerel [ Trachurls mediferranels) F Lilra 105
27.09.2018 Horse mackere| (Tracﬁurus mem'ferraneusj TI’EI[CI net

koruchestine

28.09.2018 | Haorse mackerel (Trachurus meditemanels Trap net Akopirg

10.10.2018 Horse mackerel (Trachurls mediferanens MZT GY

12.10.2018 Horse mackerel (Trachuris mediferahel)s v lrina 20

15.10.2018 Horse mackerel [Trachurls medifctraneils 40

17.10.2018 Haorse mackerel (Trachuirls medifemranells F+ 403 bc 111 5

23.10.2018 Horse mackerel (Trachurls mediferahels Fv Tesi BH 77-50 34

T.11.2018 Horse mackerel (Trachurls mediferahels Fy 40

4.12.2018 Horse mackerel (Trachurls mediferahel)s F Kaliakra 40

( ]
{ )
( ]
{ ]
_ ( )
18.10.2018 Horse mackerel [Trachurls medieranels) F BC 21-33
{ ]
{ ]
{ ]
{ ]

4.12.2018 Horse mackerel (Trachuris mediferahels Fy Tais

Picture 1. Measunng process.
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Picture 2. Catches of horse mackerel.

11.2.1.3 Statistical analysis of data

See section statistical analysis of sprat

1.3 Results
1.3.1 Landings statistics in 2018

Official statistics of landings in the period of interest was presented on Figure 3.1.1.
In September was realized relatively high catch amount of 43418,1 kg.
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Figure 3.1.1 Landings statistics of horse mackerel for 2018.

11.3.2 Length structure of landings

Distribution of total length classes (TL) of the horse mackerel Trachurus
mediterraneus ponticus is presented in Figure 3.2.1. Length of the fish examined
ranged from 7.0to 18.0 cm.
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Figure 3.2.1 Histogram of length frequency data of horse mackerel landings in June
(), September (b), October (c), December (d), 2018.

11.3.3 Age structure of landings

The three readers determined the age of horse mackerel otoliths, and reader 1 read
all otoliths twice. Indices of precision for age readings within and between readers
are presented in Table 3.3.1.

The test of symmetry () riverz = 6, df = 5, P = 0.2310; x° rivers = 3.94, df =7, P
=0.7150; )(2 rRoverz = 6.92, df = 7, P = 0.19283)showed that age disagreement was
due to simple random error and not to a systematic difference between readers.

Table 3.3.1 Indices of precision for age readings of horse mackerel, from the
Bulgarian Black Sea waters, within and between readers.

Index Index comparison
Reader 1 Between readers
APE [%] 1.419 4.809
CV [%] 1.859 3.510
D [%] 1.261 2.901

APE = average percentage error, CV = coefficient of variation, D = index of
precision.

From the data on the average age composition of the species in October 2018, there
is a significant participation of old age groups (three, four and five) and reduced
participation of young age groups (zero, one and two vyears). The species is
represented by O ~, 6 ~ age-classes (Figure 3.3.1).
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pubapcmeo, cbbliHaHeupaHa om Eeponeiickus cbioz uypes Esponeiickus ¢hoHd 3a mMopcko deno u
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Figure 3.3.1 Age distribution of horse mackerel in June, 2018.

In September 2018, cumulative catch curve for year classes is characterize with
relatively high contribution of age groups 4~ with ~ 54.29% (Figure 3.3.2), and
measurable quantities of 5 and 6~year old fish (8%). Age groups 0O and 1~
completely absent from the the catches.
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Figure 3.3.2 Age distribution of horse mackerel in September, 2018.

In October 2018, cumulative catch curve for year classes is characterize with
relatively large contribution of age groups 2~, 3~ and 4~ (Figure 3.3.3).
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pubapcmeo, cbbliHaHeupaHa om Eeponeiickus cbioz uypes Esponeiickus ¢hoHd 3a mMopcko deno u
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Figure 3.3.3 Age distribution of horse mackerel in October, 2018.
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Figure 3.3.4 Age distribution of horse mackerel in November, 2018.
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Figure 3.3.5 Age distribution of horse mackerel in December, 2018.

11.34 Condition factor

In this study the horse mackerel was found to be in good condition (Figure 3.4.1).
This was more evident for all age groups during the October (Kayerage ~ 0.85).
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Figure 3.4.1 Condition factor of horse mackerel in June, 2018.

The highest value of the coefficient of condition factor in September was
recorded in individuals belonging to the ~ 6 age group {Figure 3.4.2). The average

Mpoexm Ne BG 14MFOP001-3.003-0001-C01, © CobupaHe, yrpasneHdue u usnonseaHe Ha 0aHHU 3a
yenume Ha Hay4YHUs aHanu3 u ushbiHeHuemo Ha Obwama nonumuka e obnacmma Ha
pubapcmeomo 3a nepuoda 2017-20192.", chuHaHcupadH om [lpogpamama 33 mopcko derno u

pubapcmeo, cbbliHaHeupaHa om Eeponeiickus cbioz uypes Esponeiickus ¢hoHd 3a mMopcko deno u
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EBPONERCKE SPOH/ A
MOPCRO AENO W PMBAPCTBO

MHHMCTIPCTBO HA ISCMEAEAMETO, XPAHMTE M M:OPCKOE.I':I.E;\Q ;'l

TOPHTE PUBAPCTBO
coefficient of condition factor for November is 0.787, with the lowest values being
found for three -year specimens (0.769).

0,85 -

age

Figure 3.4.2 Condition factor of horse mackerel in September, 2018.

The average condition factor of horse mackerel in October is 0.847, with the highest

values observed for three and four-year (0.879), and the lowest values were found
in one-year specimens (0.824), (Figure 3.4.3).
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Figure 3.4.2 Condition factor of horse mackerel in October, 2018.
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Figure 3.4.3 Condition factor of horse mackerel in November, 2018.

cf

age

Figure 3.4.4 Condition factor of horse mackerel in December, 2018.

11.3.5 Weight structure of horse mackerel

Table 3.5.1. Weight structure of horse mackerel by age groups for 2018.

Age

June

September

October

November

December

Weight, g

fpoexm Ne BG 14MFOP001-3.003-0001-C01, © CobupaHe, yrpasneHue u usnonseaHe Ha 0aHHU 3a
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EBPONMEACKM CHIO3 ; ANLA 3 A
EBPONERCRH O/, 3A MHHHACTEPCTBO HA SEMEAEAMETO, XPAHMTE M MOPCKO IEAO W
MOPCHO AEAO W PMBAPCTBO FOPHTE PUBAPCTBO
0 5,25 477 9,12
1 8,47 10,32 Tar
2 12,95 14,28 12,82 1557 10,65
3 17,45 18,88 19,99 17,47 19,42
4 20,48 21,54 25,80 20,35 19,86
5 23,15 35,75 29,34 22.35 30,25
6 30,30 44 22 38,41

I.3.6 Size structure of horse mackerel by age group

Age June September | October | November | December
Length.cm
0 8,75 8,26 10,79
1 10,21 10,70 1475
2 11,60 12,20 12,47 13,00 11,00
3 12,67 13,41 13,22 13,28 T
4 13,07 13,93 14,44 14,16 13,42
5 13,90 16,12 15,14 15,25
8 15,30 17,08 16,64

I1.3.7 Sex structure
Sex of the determined specimens, 64% was male and 36% was female (Figure
3.7.1).

55

50 +

45 +

40 ~

Figure 3.7.1 Sex ratio of horse mackerel caught in the Bulgarian Black Sea
waters.
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EBPONER KK GO A MHHWCTEPCTBO HA SEMEATAWETO, XPAHMTE ¥ MOPCKO IEAO W
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1.3.8 Length- weight relationship

The interrelation between the size (L) and the weight (W) of the sampled specimens
is described by the equation:

W=0.085%.%1

From the analysis, it follows that the increase in the horse mackerel is allometric (n #
)

11.3.9 Fertility

With the increase in the weight of the gland (ovarii) of horse mackerel, the GSI
decreases (Figure. 3.6.1).

60
50 + LOG GSI==2-82410G gh-weight +42.984
R2=0.7248
40 &
8
o 30
o
—r
20
10
0 T T T T T T T 1
0 2 4 6 8 10 12 14 16
LOG glandweight,g

Figure. 3.9.1 Dependence on the weight of the gland of the Gondosoman Index
(G3l).

There is a slight dependence on the linear dimensions of the Gonado somatic index
(Figure. 3.9.2).

Mpoexm Ne BG 14MFOP001-3.003-0001-C01, © CobupaHe, yrpasneHdue u usnonseaHe Ha 0aHHU 3a
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EBPONEMCHM CBIO3 oA A
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durypa. 3.9.2 Dependence on the weight of the gland of the GSl.

There is a slight dependence on the linear dimensions of the ration fertility (Figure.
3.9.3).
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Figure. 3.9.3 Dependence of the ration fertility on the size of horse mackerel.

11.3.10 Catch numbers and biomass by age and length
Monthly catches (in tons) together with mean weights of horse mackerel were used to
derive the monthly catch numbers. The share (%) by age groups and catch numbers

Mpoexm Ne BG 14MFOP001-3.003-0001-C01, © CobupaHe, yrpasneHdue u usnonseaHe Ha 0aHHU 3a
yenume Ha Hay4YHUs aHanu3 u ushbiHeHuemo Ha Obwama nonumuka e obnacmma Ha
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pubapcmeo, cbbliHaHeupaHa om Eeponeiickus cbioz uypes Esponeiickus ¢hoHd 3a mMopcko deno u
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EBPOMEMCKM CHI03

MOPCKO IEAO W

EBPONERCHI SOH/) 2A MHHMCTEPCTBO HA SEMEAEAMETO, XPAHMTE M
PUBAPCTBO

MOPCHO AENO M PMEAPCTBO FOPHTE

were used to create catch-at-age matrix for selected months by age groups (Table
3.10.1).
Table 3.10.1 Catch at age (10°°%) matrix and biomass (kg) of horse mackerel

Catch- June October | November | December
at-a_ige September
(107)
Age groups
0 0,013492 0,019185 | 0,011757
1 0,01574 0,024628 | 0,133248
2 0,058464 | 0,322836 | 0,197023 | 0,219467 | 0,059789
3 0,150656 0,440537 0,28084 0344876 0.472333
4 0,266459 | 1,108386 | 0,218002 | 0,254738 | 0,843024
S 0,12817 0,090798 | 0,130437 | 0,031352 | 0,011958
6 0,044972 | 0077346 | 0,021891
Biomass (kg)
Age groups June September | October December
0 7083093 9136645 | 107,2288
1 133,2705 2541462 | 1567,755
2 757,3383 | 4608,551 2525,698 | 3416665 | 636,4962
3 2629,095 | B317,135 | 561714 | 6025603 | 9175015
4 5457,677 | 2382661 5624,544 | 5183,143 16740,77
S 2966,837 | 3245761 3827.618 | 70056383 | 361,7232
6 1362,451 3420,046 | 840,7871
)3 133775 | 434181 167813 | 1700096 | 26914

for selected months.

Monthly catches (in tons) together with mean weights of horse mackerel were used to
derive the monthly catch numbers. The share (%) by length groups and catch
numbers were used to create catch at length matrix for selected months by age
groups (Table 3.10.2).

Table 3.10.2 Catch at length (10°®) matrix and biomass (kg) of horse mackerel
for selected months.

Catch-at-
length
{millions)

June

September

October

November

December
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EBPOMEMCKM CHIO3
EBPONERCHE GOH 3A
MOPCHO AEAO M PMBAPCTBO

MOPCKO EAO W
PUBAPCTBO

MHHMCTIPCTBO HA ISCMEAEAMETO, XPAHMTE M
FOPHTE

Length
_group (cm)
7.0 1,183084486
7.5 2,366168971
8.0 1,157564243 9,464675885
8.5 4630256972 7,098506914
9.0 8,1029497 3,549253457
9.5 1,157564243 3,549253457 | 1,100616166
10.0 6,045385457 | 0,80488404 | 8281591399 | 2,201232332
10.5 11, 57564243 18,92035177 | 3,301848498 | 2.050916
11.0 10,41807819 | 4,024420198 | 1774626728 | 1210677782 | 6152749
11.5 16,2058994 | 5634188277 | 24,8447742 | 14,30801016 | 7,178208
12.0 64,8235976 | 1851233291 | 67,43581568 | 1540862632 | 17,43279
12.5 130,8047594 | 74,85421568 | 125,4069555 | 47,32649513 |  19,48371
13.0 147,0106589 | 119,1228379 | 205,8567005 | 451252628 | 38,06741
13.5 91,44757519 | 54,73211469 | 146,7024762 | 59,43327296 | 71,78208
14.0 83,34462549 | 50,70769449 | 1052945192 | 2311293948 | 53,32383
14.5 50,03282669 | 49,09792642 | 1455193917 | 2861602031 | 1948371
15.0 4282987699 | 46,6832743 | 147,8855607 | 16,50924249 | 1,025458
15.5 19,67859213 | 20,92698503 | 57,9711398 | 11,00616166 | 1,025458
16.0 6,945385457 | 1851233291 | 33,1263656
16.5 13,68302867 | 10,64776037
170 3,219536158 | 9,464675885
17.5 3219536158 | 4,732337943
18.0 4,024420198
Biomass
(kg)
Length June September October November December
_group (cm)
7.0 0,041408
75 0,189294
8.0 0,046303 3,123343
8.5 0,219937 2200537
9.0 0,463026 0,638866
9.5 0,061351 0,638566 0,066037
10.0 0574152 0,096586 1. 490686 0,176099
105 1,052331 28,58332 0,308173 | 0,174327902
11.0 1,125152 0,321954 25,73209 1,210678 | 0,662446027
2013004 1,054398 69,56537 2,003121 | 0,892148674
12.0 9355434 2495141 552,9737 2520411 | 2,440590626
12.5 18.87793 10.94642 2095 55 7741262 | 3408623211

fipoexm Ne BG 14MFOP001-3.003-0001-C01, © CrbupaHe, ynpaeneHue U usnonssaHe Ha daHHU 3a
yenume Ha HayyHus aHanu3 U usnbfAHeHuemo Ha Obuwama nonumuka 6 obnacmma Ha
pubapcmsomo 3a nepuoda 2017-2018%2.", chbuHaHcupad om [lpogpamama 3a Mopcko Jdeno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo

Page40



rf_:m?f:‘f‘tﬁf:ﬁah\ MHHMCTIPCTBO HA SCMEAEAWETO, XPAHMTE M MOPCKO hEhO ]
MOPCHO AEA1O M PUBAPCTBO FOPHTE PUBAPCTRO

13.0 27,68199 19,89673 6964,132 7,381204 | 7,219226054

13.5 19,30586 10,30252 3789,325 9,721585 | 1410005089

14.0 19,79551 11,26033 2269,007 3780617 | 12,01837065

14.5 13,24138 11,87204 4628,972 4680763 | 4,624816691

15.0 12,0734 11,28817 5313,528 2,70044 029225560

15.5 6,137406 6,414926 877,1033 1800294 | 0,328146639

16.0 2 516545 6,406877 308,0752

16.5 5,336381 36,52182

17.0 1,400498 30,66555

17.5 1,577573 8,612855

18.0 2,068552

I1.3.11 Coefficient of variation of length

The dimensionless expressions (Table 3.11.1) of CVs show relatively low magnitude
of standard deviation around mean. The variability was in limits of 0.07 - 0.22 and
could be estimated as low. This means that the random sampling of horse mackerel
in months of interest was conducted according to the variation statistics and correctly
reflected the general population at this time of the year.

Table 3.11.1 Length coefficient of variation of horse mackerel samples
(June, September, October).

KoedmuneHt June Septemb | October | November | December
Ha Bapuauua er
(CV)
1st sample Cv=015 | CVv=008 | CV=009 na Cv =007
2nd sample |[CVv=009 | CV=012 |CV=022 Cv =021

3rdsample | CV =012 | CV¥=015 | CV =0.11

4thsample | Cv =010 Cv =018
Sthsample | CV=0.11 Cv=013
6 th sample Cv =015

lll. Conclusions and recommendations

Regular monitoring studies are essential to understand the dynamics of exploited
horse mackerel stocks under the pressure of environmental changes in the Black
Sea ecosystem. For an efficient fisheries management of the stocks it is important to
know important biological parameters of the commercially exploited species.
Therefore, the aim of this study was to obtain necessary biological parameters and
condition factor “K” of horse mackerel fish in the study area.
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EBPOINERCKH FOHZ], 2A MHHMCTEPCTBO HA ISEMEAEANETO, XPAHMTE M MOPCKO JEAD M
MOPCRO AEAO W PMBAPCTBO FOPUTE PUBAPCTEO

lll. Biological monitoring of whiting (Merlangius merfangus)
landings

1.1 Objectives

Several species, which are not targeted by the fishery, are also caught as bycatch.
The role that these fish species may play as prey, competitors, predators, and
herbivores make them potential key members of communities and key determinants
on how other populations fare. One of the species caught as bycatch of several
fisheries operating in the Bulgarian Black Sea is whiting. The whiting, Merangius
merangus euxinus, is bento-pelagic or demersal fish belonging to the Gadidae
family. In the Black Sea, whiting is one of the most abundant demersal and appears a
key species for the fish part of the ecosystem of basin (Bradova and Prodanov, 2003;
Popescu, 2010). Besides being an important resource to man, whiting is also
important in the Black Sea ecosystem. As a large predator, whiting influences other
fish and shellfish populations, notably the commercially important stocks of sprat,
anchovy, horse mackerel and shrimp (Mazlum and Bilgin, 2014). Multi annual
biological monitoring on the landings provides the so called “Fishery dependant”
information. The aim of this study is to collect and to analyze dynamics in length,
weight and age distribution as well as to determinate condition of the whiting.
Biological information on a given species collected each month thus analyzed and
compared for previous periods could be used then for estimation of growth
parameters. Bycatch and discarding are currently one of the most important topics in
fisheries management, both from economic and environmental points of view. The
omission of discard data from the stock assessment process may result in
underestimation of fishing mortality and can lead to biased assessments, hampering
achievement of sustainable resource use. Knowledge of the impacts of bycatch and
discarding at the community and ecosystem levels becomes increasingly necessary
in the context of the multispecies and ecosystem-based approaches to fisheries
management. Collecting bycatch data is critical to effective fisheries management.
Determination of growth parameters is an important part of studying the biology of
fishes. Incorporation of these parameters into analytic models for fish stock
assessment gives valuable insight into levels of exploitation and directions for
management. However information on such species is also essential to assess the
ecosystem condition and therefore manage fisheries properly.

Ill. 2 Sampling
lll. 2.1.1 Geographic area coverage

Data of present analysis were collected from Bulgarian Black Sea coast. The
samples collected for the study of the lenght, age and weight structure consist of 650
specimens.
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Figure 1. Research area and plan of the sampling ports of Bulgarian Black Sea coast,

. 2.1.2 Sampling period

Date Species Fishing vessel
17.07.2018 whiting [(Werlzngius frerlang s e lUxinl & F Miko MNessebar
10.10.2018 whiting [ [ Merfangius merlangus euxinus) FY Kaliakra
12.10.2018 whiting (Merlangivs merlangus euxinus) F% Irina
23102018 swhiting (Merlangius meriangus ewxnus) F Tesi

. 2.1.3 Statistical analysis of data
See section statistical analysis of sprat.

l11.3 Results

Mopoewr Mo BG T4MFOFOOT-3 003-0001-007, © Culupane, yapasnerye 4 yanonasgte Ha dakHy 23
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EBPONERCKM ChiO3
EBPONERCKI GOHA 3A
MOPCHO AE/NO W PHEAPCTEO

111.3.1 Landings statistics in 2018

MHNACTEPCTBO HA SEMEALAMETO, XPAHMWTE M
FOPHTE

The whiting catch in 2018 ranged between 5 kg in May
(Figure 3.1.1).

&

MOPCKO [EAO W
PUBAPCTEO

and 1000 kg in October

1200

1000 -

800 -

600

400 -

200 -

Figure 3.1.1 Landings statistics of whiting for 2018.

111.3.2 Length structure of landings

The length spectrum of the whiting individuals ranged between 7.5 - 17.5 cm (Figure

3.2.2).
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Figure 3.2.1. Histogram of length frequency data of whiting landings in July 2018.
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Figure 3.2.2. Histogram of length frequency data of whiting landings in
October,2018.
11.3.3 Age structure of landings

The three readers determined the age of whiting otoliths, and reader 1 read all
otoliths twice. Indices of precision for age readings within and between readers are
presented in Table 3.3.1. The test of symmetry (X% rivsrz = 7, df = 8, P = 0.9421; °
Rivsk3 = 5.42, df = 7, P = 0.3102; x° rawsrs = 8.23, df = 6, P = 0.36014) showed that
age disagreement was due to simple random error and not to a systematic difference
between readers.

Table 3.3.1 Indices of precision for age readings of whiting, from the Bulgarian
Black Sea waters, within and between readers.

Index Index comparison
Reader 1 Between readers
APE [%] 1.883 4.980
CV [%] 2.710 5892
D [%] 2110 3.077

APE = average percentage error, CV = coefficient of variation, D = index of
precision.

The structure on age of the whiting catches indicates the presence of the individuals
of 0-6 years. One- and three -year-old fish are the highest percentages in October,
followed by the weaker presence of O~, 2~ 4~ four- and 6~-year-old fish (Figure
3.3.2).
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EBPONERCKM ChiO3
EBPONERCHI GOHL 3A
MOPCHO AEAO M PHEAPCTRO

[ PAMA 3A
MHHACTEPCTBO HA SEMEADAMETO, XPAHWTE M MOPCKO IEAO W
FOPHTE PUEBAPCTBO
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Figure 3.3.1 Age distribution of whiting in July, 2018.
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Figure 3.3.2 Age distribution of whiting in October, 2018.

111.3.4 Condition factor
For zero and one year old fish, higher conditioning factor values were found (Figures

3.4.2).
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Figure 3.4.2 Mean condition factor of whiting in July, 2018.

Figure 3.4.2 Mean condition factor of whiting in October, 2018.

111.3.5 Weight structure of whiting

Table 3.5.1. Weight structure by age group.

age July October
Weight, g
0 | 594 | 5,22
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pubapcmeo, cbbliHaHeupaHa om Eeponeiickus cbioz uypes Esponeiickus ¢hoHd 3a mMopcko deno u

pubapcmeo

Page47



tm?!: ::‘l:‘u‘::asu MHHMCTEPCTBO HA SEMEAEAWETO, XPANMTE M MOPCKO [EAC W
MOPCRO AENO U PMBAPCTBO TOPHTE PUBAPCTBO
1 7,19 6,55
2 10,87 727
3 1217 8,87
4 13,88 10,97
5 20,05 15,16
6 2713

I11.3.6 Size structure of whiting by age group
Table 3.6.1. Length structure by age group.

age July October
Length, cm
0 10,25 8,03
1 10,67 8,58
2 11,83 9,71
3 12,43 10,30
4 13,07 11,95
5 14,33 13,04
6 16,83

.3.7 Length- weight relationship

The interrelation between the size (L) and the weight (W) of the sampled specimens
is described by the equation:

W = 0.0562*.>17%

From the analysis, it follows that the increase in the whiting is allometric (n # 3).
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EBPOMENCHI SOHZ 3A MUHUCTEPCTRO HA SEMEALAWETO, XPAHMTE W MOPCKO JIEAO W
MOPCHO AEAO M PFMEAPCTBO FOPHTE PUBAPCTBO

11.3.8 Sex ratio

Sex of the determined specimens, 64% was female and 36% was male
(Figure 3.5.1).

Male ® Female

35 1
50 7
45 -

40

Figure 3.5.1 Sex ratio of whiting (Merangius merlangus) caught in the
Bulgarian Black Sea waters.

I11.3.9 Catch numbers and biomass by age and length

Monthly catches (in tons) together with mean weights of whiting were used to derive
the monthly catch numbers. The share (%) by age groups and catch numbers were
used to create catch-at-age matrix for selected months by age groups (Table 3.9.1).

Table 3.9.1 Catch at age (10'6) matrix and biomass (kg) of whiting for selected
months.

Catch-at-age October
(10%)

Age groups
0 0,014521
1 0,025018
2 0,01662
3 0,033765
4 0,011547
5 0,012946
6 0,000525

Biomass (kg)
Age groups October
75,77106
163, 7887
120,8688
302 8879
1266477
196 2847
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EBPOMNENCKM CHI03
EBPONENCKK $OH/ 3A
MOPCHO AENO M PMEAPCTBO

FOPHTE

MHHMCTIPCTBO HA SCMEAEAWETO, XPAHMTE M

6

14,24098

z

1000.4

MOPCKO IEAO W
PUBAPCTRO

Monthly catches (in tons) together with mean weights of whiting were used to derive
the monthly catch numbers. The share (%) by length groups and catch numbers were
used to create catch at length matrix for selected months by age groups (Table

3.9.2).

Table 3.9.2 Catch at length (10®) matrix and biomass (kg) of whiting for

selected months.

Catch-at-length
(millions)

Length group (cm) July October
7.5 0,452106
8 51,99218
85 24,86583
9 37,52479
9,5 34,36005
10 0,995016 31,64741
10,5 2,985049 18,98845
11 0,995016 26,67425
11,5 3,980065 18,53634
12 3,980065 17,63213
12,5 11,94019 12,20686
13 3,980065 8137907
13,6 2,885049 4 521059
14 0,995016 4 068953

14,5 1,990032
15 3,164741
15,5 0804212
16 0,452106
17 0,452106
17,5 0,452106

Biomass (kg)

Length group (cm) July October
i) 0,020797
) 2 703593
8,5 1,36762
9 2 176438
95 2,061803
10 0,053731 1,993787
10,5 0,19361 1,241483
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Ei?m?::’ﬁ“::ﬁa,\ MHHMCTIPCTBO HA SCMEAEAWETO, XPAHMTE M MOPCKO I;I.EJ'\O ]
MOPCHO AENO M PMEAPCTBO FOPHTE PUBAPCTBO

11 0,085661 2172821
11,5 0,395011 1,711673
12 0,420136 2,00509
12,5 1,522375 1,515007
13 0,521786 1,146993
13,5 0,452145 0,796159
14 0,206685 0,768128
14,5 0,391867

15 0,729247
15,5 0,254988
16 0,121616
17 0,121164
17,5 0,179486

I11.3.10 Coefficient of variation of length

The dimensionless expressions (Table 3.10.1) of CVs show relatively low magnitude
of standard deviation around mean. The variability was in limits of 0.17 - 0.20 and
could be estimated as low. This means that the random sampling of whiting in
months of interest was conducted according to the variation statistics and correctly
reflected the general population at this time of the year.

Table 3.10.1 Length coefficient of variation of whiting samples.

Coefficient of November
variation
(CV)
1st sample Cv =020
2nd sample Cv =017
3 td sample Cv =019

IV. Conclusions and recommendations

Regular monitoring studies are essential to understand the dynamics of exploited
whiting stocks under the pressure of environmental changes in the Black Sea
ecosystem.

For an efficient fisheries management of the stocks it is important to know important
biological parameters of the commercially exploited species. Therefore, the aim of
this study was to obtain necessary biological parameters and condition factor “K” of
whiting fish in the study area.
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EBPOMEMCKM CHI03 b
EBPOMERCKI SOHZ 2A MUHUCTEPCTRO HA SEMEALAWETO, XPAHMTE W MOPCKO LIEAD W

MOPCHO AEAO W PUBAPCTEO FOPHTE PUBAPCTEO

IV. Biological monitoring of red mullet (Mullus barbatus) landings

IV.1 Objectives

Red mullet is one of the most important fish species fished and consumed
traditionally in the Black Sea countries. Multi annual biological monitoring on the
landings provides the so called “Fishery dependant” information. The aim of this
study is to collect and to analyze dynamics in length and weight age distribution as
well as to determinate condition of the red mullet species using the so-called
condition factor. The condition factor is also a useful index for monitoring of feeding
intensity, age, and growth rates in fish. It is strongly influenced by both biotic and
abiotic environmental conditions and can be used as an index to assess the status of
the aquatic ecosystem in which fish live. Biological information on species collected
each month thus analyzed and compared for previous periods could be used then for
estimation of growth parameters. These indicators are with very high importance of
species. Robust and informative long-term information is of crucial importance for
fisheries stock assessment, fisheries management and decision making process as a
whole.

IV.2 Sampling

IV.2.1.1 Geographic area coverage

Data of present analysis were collected from landing ports of Bulgarian Black Sea
coast. The samples collected for the study of the lenght, age and weight structure
consist of 500 specimens.
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Figure 1. Research area and plan of the sampling ports of Bulgarian BElack Sea coast.

V.2.1.2 Sampling period

Monthly sampling was carried out as investigated area includes the Bulgarian Elack
=ed coast.

Nata Bun Kopai Catch kg
04 09,2018 Muilus barbatus FW lva 1050
13.09.2018 Mulins ba thatus Fv Libra 10
14.09.2018 Mulins barbatus F% Kaorsai
10.10.2018 Mullus barbatus F W27 GO 100
13.10.2018 Mulhs barbatus F Irina 14
15.10.2018 Mulivs ba rbatus Fv 40 Bc 258
17102018 it s harbatus FY Walnobar Bec 23-30 200
18.10.2018 Muitu s barbatus Fv Bc 21-33

Mpoewm Mo B T4MFOFOOT-3 003-0001-C07, © Culupane, yapasnerye 4 yanonaggte Ha dakHy 23
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pubapcmen, cuurakcupata om Egporeldickia cbios does Egponelickus gond 33 mopcko deno o
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EBPONERCKM Chi0d

ERPOTERCHA SO 34 MHHMCTEPCTIO HA IEMESENHE TO, XKPAHHTE MOPCKO JI:I.E_AO "
MOPCHE AEAO M BHEAPCTBO FOPMTE PHEAPCTRO
7.11.2018 Muiius barbails F% 40 B 258
04.12.2018 MLUIiUs barbatus Fv Tais

Picture 2. Catches of red mullet.
IV.2.1.3 Statistical analysis of data
See section statistical analysis of sprat.
I¥.3 Results

IV.3.1 Landings statistics in 2018

FRed mullet landings averaged 49599 4 kg through 2018, with a low of 3 kg in Aprl
and a peak of 2004804 kg in September {(Figure 3.1.1).

Mpoekm e BG {4MFOPOT-3 0030007 -C07, * ChiupaHe, yInaaneHUue 1 UanonasaHe Ha dakby 3a
UENUME Ha HEYYHLE &RanUs U UameiHeRUEmo Re O0lams DOonUmuKka & oonachma Ha
PUOERCENMO 38 Nepuods 20717-20702" chuRaHcUpeR o flpospaMamsa a8 Mopcko deno U
PUOSHICIED, CEURSHOLERHE 0 Eeponelokld chios Yoes Faponelokud thodd 38 Mopcko deno U
PUORRCED
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Figure 3.1.1 Landings statistics of red mullet for 2018.
IV.3.2 Length structure of landings

The length spectrum of the whiting individuals ranged between 7.0-17.5 cm (Figure
3.2.1).

12 .
_ﬁ
11 ’
10
9 e
_=
7
0 5 10 15 20

%

Figure 3.2.1. Histogram of length frequency data of red mullet landings in
September, 2018.
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Figure 3.2.2. Histogram of length frequency data of red mullet landings in October,

2018.
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Figure 3.2.3. Histogram of length frequency data of red mullet landings in November,
2018.

Mpoexm Ne BG 14MFOP001-3.003-0001-C01, © CobupaHe, yrpasneHdue u usnonseaHe Ha 0aHHU 3a
yenume Ha Hay4YHUs aHanu3 u ushbiHeHuemo Ha Obwama nonumuka e obnacmma Ha
pubapcmeomo 3a nepuoda 2017-20192.", chuHaHcupadH om [lpogpamama 33 mopcko derno u
pubapcmeo, cbbliHaHeupaHa om Eeponeiickus cbioz uypes Esponeiickus ¢hoHd 3a mMopcko deno u
pubapcmeo

PageS 6



doidln®

UG O L0y
EBPONERCKM CI0A oA
EBPOEACKH GOH/ A MHHACTEPCTBO HA 3EMEALAMETO, XPANMTE M MOPCKO JEAO W
MOPCHO ALAO W PHEAPCTEO FOPHTE PHBAPCTBO
15,5 |l
15
14,5  —
10—
13,5 | .
3 a
125 | a
i3 | i
115 —
11
105 |l
0 5 10 15 20 25 30
%

Figure 3.2.4. Histogram of length frequency data of red mullet landings in December,
2018.
IV.3.3 Age structure of landings

The three readers determined the age of red mullet otoliths, and reader 1 read all
otoliths twice. Indices of precision for age readings within and between readers are
presented in Table 3.3.1.

The test of symmetry (x° rivsr2 = 6, df = 7, P = 0.5243; x° rierz = 8.07, df=5,
P=0.845; )(2 rRovsra = 7.48, df= 8, P=0.2119) showed that age disagreement was due
to simple random error and not to a systematic difference between readers.

Table 3.3.1 Indices of precision for age readings of red mullet, from the
Bulgarian Black Sea waters, within and between readers.

Index Index comparison
Reader 1 Between readers
APE [%] 1.924 4.961
CV [%] 2.164 3.168
D [%] 1.964 5438

APE = average percentage error, CV = coefficient of variation, D = index of
precision.

The structure on age of the red mullet catches indicates the presence of the
individuals of 0-4 years old. In September age 2~ present with highest share (29 %)
(Purypa 3.3.1). No 5 years old were caught.

Mpoexm Ne BG 14MFOP001-3.003-0001-C01, © CobupaHe, yrpasneHdue u usnonseaHe Ha 0aHHU 3a
yenume Ha Hay4YHUs aHanu3 u ushbiHeHuemo Ha Obwama nonumuka e obnacmma Ha
pubapcmeomo 3a nepuoda 2017-20192.", chuHaHcupadH om [lpogpamama 33 mopcko derno u
pubapcmeo, cbbliHaHeupaHa om Eeponeiickus cbioz uypes Esponeiickus ¢hoHd 3a mMopcko deno u
pubapcmeo
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Figure 3.3.2 Age distribution of whiting in September, 2018.

The highest percentage had three-year old fishes (38%) (Figure 3.3.2). In October,
there was an almost equal presence of fish aged two and four, at the expense of the
low participation of five-year-old fish.
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Figure 3.3.3 Age distribution of whiting in October, 2018.

fipoexm Ne BG 14MFOP001-3.003-0001-C01, © CrbupaHe, ynpaeneHue U usnonssaHe Ha daHHU 3a
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pubapcmsomo 3a nepuoda 2017-2018%2.", chbuHaHcupad om [lpogpamama 3a Mopcko Jdeno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
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Figure 3.3.4 Age distribution of whiting in November, 2018.
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Figure 3.3.4 Age distribution of whiting in December, 2018.

IV.3.4 Condition factor

The results of the Fulton’s condition factor (K}, determined of red mullet in Bulgarian
Black Sea waters are shown in Figures 3.4.1 - 3.4.2 In September the lowest
condition factor (K = 0.97) was recorded of O~old fish, while the highest result was
recorded of 4-old species.

fipoexm Ne BG 14MFOP001-3.003-0001-C01, © CrbupaHe, ynpaeneHue U usnonssaHe Ha daHHU 3a
yenume Ha HayyHus aHanu3 U usnbfAHeHuemo Ha Obuwama nonumuka 6 obnacmma Ha
pubapcmsomo 3a nepuoda 2017-2018%2.", chbuHaHcupad om [lpogpamama 3a Mopcko Jdeno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo
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Figure 3.4.1 Mean condition factor of red mullet in September, 2018.

In October has the lowest condition factor of 5~ old fish, while the highes K value
was recorded for 1~old specimens—1.17 (Figure 3.4.2).
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Figure 3.4.6 Mean condition factor of red mullet in October, 2018.

Mpoexm Ne BG 14MFOP001-3.003-0001-C01, © CobupaHe, yrpasneHdue u usnonseaHe Ha 0aHHU 3a
yenume Ha Hay4YHUs aHanu3 u ushbiHeHuemo Ha Obwama nonumuka e obnacmma Ha
pubapcmeomo 3a nepuoda 2017-20192.", chuHaHcupadH om [lpogpamama 33 mopcko derno u
pubapcmeo, cbbliHaHeupaHa om Eeponeiickus cbioz uypes Esponeiickus ¢hoHd 3a mMopcko deno u
pubapcmeo
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Figure 3.4.7 Mean condition factor of red mullet in November, 2018.
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Figure 3.4.8 Mean condition factor of red mullet in December, 2018.

IV.3.5 Weight structure
Table 3.5.1. Weight structure by age group.

age September October November December
Weight, g

Mpoexm Ne BG 14MFOP001-3.003-0001-C01, © CobupaHe, yrpasneHdue u usnonseaHe Ha 0aHHU 3a
yenume Ha Hay4YHUs aHanu3 u ushbiHeHuemo Ha Obwama nonumuka e obnacmma Ha
pubapcmeomo 3a nepuoda 2017-20192.", chuHaHcupadH om [lpogpamama 33 mopcko derno u

pubapcmeo, cbbliHaHeupaHa om Eeponeiickus cbioz uypes Esponeiickus ¢hoHd 3a mMopcko deno u
pubapcmeo
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tm?l: :5“‘:::3.’% MHHHCTEPCTBO HA SEMEALAMETO, XPAHKTE W MOPCKO p,eno u
MOPCRO AENO U PMBAPCTBO FOPHTE PUBAPCTBO

0 7,14 7,20 14,22

1 12,77 13,31 15,99 15,55

2 16,51 16,03 18,68 19,26

3 20,74 23,12 27,49 20,51

4 31,72 30,27 29,76 31,42

5 39,73

IV.3.6 Size structure by age group.
Table 3.6.1. Length structure by age group

age September | October | November | December
Length cm

0 8,73 8,88 11,00
1 10,65 10,36 13,15 10,76
2 3,86 11,18 13,34 12,81
3 12,54 12,54 13,88 12,77
4 14,25 13,90 14,67 14,60
5 16,64

IV.3.7 Length- weight relationship

The interrelation between the size (L) and the weight (W) of the sampled specimens
is described by the equation:

W= 002734 0=

From the analysis, it follows that the increase in the whiting is allometric (n # 3).

IV.3.8 Sex ratio
Sex of the determined specimens, 52% was female and 48% was male (Figure
3.5.1).
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EBPOMNENCKM CHI03 i
EBPONENCHI GOH/, 2A MHHACTEPCTBO HA IEMEALAWETO, XPAHMTE M MOPCKO [EAC W
MOPCRO AEAO W PMBAPCTBO FOPHTE PUBAPCTBO
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Figure 3.5.1 Sex ratio of red mullet (Mullus barbatus) caught in the Bulgarian
Black Sea waters.

IV.3.9 Catch numbers and biomass by age and length

Monthly catches (in tons) together with mean weights of red mullet were used to
derive the monthly catch numbers. The share (%) by age groups and catch numbers

were used to create catch-at-age matrix for selected months by age groups (Table
3.9.1).

Table 3.9.1 Catch at age (10®) matrix and biomass (kg) of red mullet for
selected months.

fipoexm Ne BG 14MFOP001-3.003-0001-C01, © CrbupaHe, ynpaeneHue U usnonssaHe Ha daHHU 3a
yenume Ha HayyHus aHanu3 U usnbfAHeHuemo Ha Obuwama nonumuka 6 obnacmma Ha
pubapcmsomo 3a nepuoda 2017-2018%2.", chbuHaHcupad om [lpogpamama 3a Mopcko Jdeno u

pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo
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t;‘mﬁﬁ“ﬁﬁ’m MHHACTIPCTBO HA SEMEALNAETO, XPAHMTE M MOPCKO . éﬁo "
worcfo aCatcheat- September October November Dm_
age
107
6) (
Age groups
0 1,290806 0.237491 1.40767
1 2,698959 0,768722 2252178 0,021824
2 3,403035 1687439 1,069784 0,512874
3 2,698959 2,812399 0,731957 0,349191
4 1,408152 1,881182 0,168913 0,081842
6 0,068748
Biomass
(kg)
Age groups | September October November December
0 9222,46 1710,941 20020,23
1 34452 32 10233,16 3600264 339,4325
2 5617622 27051,97 18984 9880,062
3 5597046 65018,74 2012218 7162,121
4 44668 94 56950,04 5026,916 2571,385
2731152

X 2004904 163696 121150 1506s

Monthly catches (in tons) together with mean weights of red mullet were used to
derive the monthly catch numbers. The share (%) by length groups and catch
numbers were used to create catch at length matrix for selected months by age
groups (Table 3.6.2).

Table 3.6.2 Catch at length (10°°) matrix and biomass (kg) of red mullet for
selected months.

Catch-at-

length

{millions)

Length group September October November December

{cm)

7.0 2,96364061 26,8288727

7.5 0,9878802 670721818

8.0

8.5

9.0 1,97576041 154,266018 <

95 197576041 | 234750636 o
fe8)

10.0 9,87880203 | 570113545 | 2,84196661 &
[= ¥

fipoexm Ne BG 14MFOP001-3.003-0001-C01, © CrbupaHe, ynpaeneHue U usnonssaHe Ha daHHU 3a
yenume Ha HayyHus aHanu3 U usnbfAHeHuemo Ha Obuwama nonumuka 6 obnacmma Ha
pubapcmsomo 3a nepuoda 2017-2018%2.", chbuHaHcupad om [lpogpamama 3a Mopcko Jdeno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
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EBPOMEMCKM CHIO3
EBPONERCHE GOH 3A
MOPCHO AEAO M PMBAPCTBO

MHHMCTIPCTBO HA ISCMEAEAMETO, XPAHMTE M

TOPHTE

MOPCKO EAO W

PUBAPCTBO

10.5 7,90304162 21,3362 376928881 | 1763956599
11.0 11,8545624 | 103961682 | 13,2625108 | 3527913199
1.5 14818203 | 945717764 | 113678664 | 10,5837396
12.0 12,8424426 | 107986213 | 13,2625108 | 31,75121879
12.5 8,89092183 | 422554745 | 13,2625108 | 38,80704519
13.0 8,89092183 | 160,973236 | 10,4205442 | 29,98726219
135 4,93940102 178412004 | 11,3678664 | 21,16747919
14.0 1,97576041 697,550691 | 12,3151886 | 7937804697
14.5 493940102 | 382311436 18946444 | 6173848098
15.0 1,97576041 114.022709 09473222 | 1763956599
155 80,4866182 2645934899
18.0 33,5360909
o= 13,4144364
17.0 20,1216545
175 13,4144364
Biomass
(kg) September October November December
Length group
{cm)
7.0 0,08061102 0,6854777
7.5 0,04020672 | 0,26895945
8.0
85
9.0 0,15687538 11,2228967
8.5 0,16793963 21 6453014
10.0 1,06256395 64,4843582 | 0,26525022
105 0,94599408 | 324128333 | 045471466 | 0,28592854
11.0 1,6714933 169,929798 | 1,92306407 | 0,52552677
11.5 2,30314391 160,074604 | 170517996 | 151700268
12.0 2,2916845 202396999 | 231146617 | 545062589
12.5 1,86866207 94,273351 276618083 | 7,3116001
13.0 1,98475012 401331636 | 278512727 | 6,47372072
13.5 1,3573474 526 764083 | 308827038 | 503609609
14.0 0,56309172 21478374 | 376086914 | 214320727
14.5 1,60105745 120,539677 | 0,65365232 | 1,90507313
15.0 0,78190718 39,0072023 | 0,35998244 | 065266394
15.6 26,4271104 0,95253656
16.0 12 0729927
16.5 5,36577455

fipoexm Ne BG 14MFOP001-3.003-0001-C01, © CrbupaHe, ynpaeneHue U usnonssaHe Ha daHHU 3a
yenume Ha HayyHus aHanu3 U usnbfAHeHuemo Ha Obuwama nonumuka 6 obnacmma Ha
pubapcmsomo 3a nepuoda 2017-2018%2.", chbuHaHcupad om [lpogpamama 3a Mopcko Jdeno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo
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EBPOMEMCKM CHI03 I
EBPOINERCKH FOHZ], 2A MHHMCTEPCTBO HA ISEMEAEANETO, XPAHMTE M MOPCKO [IEAO W
MOPCHO AEAO M PMBAPCTBO FOPHTE PUBAPCTBO
17.0 8,16280618
17.5 6,10356855

IV.3.10 Coefficient of variation of length

The dimensionless expressions (Table 3.10.1) of CVs show relatively low magnitude
of standard deviation around mean. The variability was in limits of 0.16 - 0.24 and
could be estimated as low. This means that the random sampling of red mullet in
months of interest was conducted according to the variation statistics and correctly
reflected the general population at this time of the year.

Table 3.10.1 Length coefficient of variation of red mullet samples.

Coefficient of September October November December
variation (CV)

1st sample CV =016 cv =017 na na

2nd sample Cv =020 Cv=018

3td sample Cv=024 Cv =018

4 th sample cv=022

5 th sample CV =020

6 th sample CV=023

V. Conclusions and recommendations

However, despite its ecological importance, there are no studies on the weight,
length, age and condition factor for red mullet, and this study was carried out to
provide information on this topic.

For an efficient fisheries management of the stocks it is important to know important
biological parameters of the commercially exploited species. Therefore, the aim of
this study was to obtain necessary biological parameters and condition factor "K" of
red mullet fish in the study area.
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EBPOMEMCKM CHI03 b
EBIONERCKI PO 3A MHHMCTEPCTBO HA SEMEAEAWETO, XPAHMTE 1 MOPCKO [1IEAD W
MOPCHD AENO W PUBAPCTBO FOPUTE PUBAPCTEO

V. Biological monitoring of anchovy (Engraulis encrasicolus)

V.1 Objectives

The European anchovy, Engraulis encrasicoius, is a small pelagic coastal marine
fish, forming large schools. This species represents an important fisheries and
economic activity for the countries bordering the Black Sea. Information on the age of
individual fish species significantly enhances the quality of studies on population
characteristics such as growth, recruitment, mortality, and reproduction, and it is
often a prerequisite for more detailed studies on life history strategies and stock
assessment. Multi annual biological monitoring on the landings provides the so called
“Fishery dependent” information. The aim of this study is to collect and to analyze
dynamics in length, weight, as well as to determinate condition of anchovy species
using the so-called condition factor. The condition factor is also a useful index for
monitoring of feeding intensity, age, and growth rates in fish. It is strongly influenced
by both biotic and abiotic environmental conditions and can be used as an index to
assess the status of the aquatic ecosystem in which fish liveThe purpose was to
define the age of anchovy, as one of the important indicators for the assessment of
fishing reserves. Biological information on a given species collected each month thus
analyzed and compared for previous periods could be used then for estimation of
growth parameters. These indicators are with very high importance of species.
Robust and informative long-term information is of crucial importance for fisheries
stock assessment fisheries management and decision making process as a whole.

V.2 Sampling
V.2.1.1 Geographic area coverage

Data of present analysis were collected from landing ports of Bulgarian Black Sea
coast. The samples collected for the study of the lenght, age and weight structure
consist of 1550 specimens.

fipoexm Ne BG 14MFOP001-3.003-0001-C01, © CrbupaHe, ynpaeneHue U usnonssaHe Ha daHHU 3a
yenume Ha HayyHus aHanu3 U usnbfAHeHuemo Ha Obuwama nonumuka 6 obnacmma Ha
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EBPONERCKH CHI03 i CAMA 1A
EBPOIMERCHH GOH 14 MHHHCTEPCTEO MA SEMEALNHETD, KPAHWTE M MOPCHO OEAD W
MO RO AEAD M PHGAPCTRO FOPHTE PUBAPCTRD

45°N

: Ocean Data View

27°E 28°E 29°E 30°E

Figure 1. Research area and plan of the sampling pors of Bulgarian Black Sea
coast.

V.2.1.2 Sampling period

Date Species Trap het'FY
25 06.2015 Engraulis encrasicolls Trap net |kantalaka
18.10.2015 Engraulis encrasicolls FYBC 2133

Mpoekm We BG {4MFOPOOT-3.003-0007-C07, © ChOUpaHe, Yipasnesle | UananaaaHe Ha daqHu 3a
UENUME Ha HayWHLR aHanua U uanmenHesuemo Ra Clama nonumika & ofnactmma Ha
pudspomecno 3a Nepuoda 2017-20102"  duHaRcupan om pospamama 33 Mopoko deno U

PUBSECIED, CEEURSHCLINGHE O EBpOnelitkln chi03 Ypes Faponelckud (hoHd 33 MopcKo oeno u
PUaERCME0
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EBPONEMCHM ChHI03 : MA
ERPOERCHM SO 34 MHHHCTEPCTBO HA SEMEAEAMETO, XPAHHMTE M MOPCKO OEAD W
MOPCHO AEAD M PUGAPCTROD FOPHTE PUBAPCTRO

R ER IR
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Picture 4. Catches of anchovy.

foosgm Ne BG 14MFOPO0{-3 Q03-0001-C04, " Crbunate, yiInaaeHys 4 4aN0IgaHe H8 JaHHLG 38
UBMUMe  HE HAYUHUA gHENN3 4 LaneidsHyemo  Ha OBwamsa nonumuka & obngcmma Ha
pubanomaomn 3a nepyoda 2007 2010z2°, chusgscunas om HloospaMama 38 Mopcko deno o
pubanocmean, chihudaRcupana om Eanonsdoxus chol Yneld Eaponedcius chond 38 Mopoko derlo o
pubancmean
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e
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Picture 5. Measuring process.

V.2.1.3 Statistical analysis of data
See section statistical analysis of sprat.

V.3 Results
¥.3.1 Landings statistics in 2018
According to official catch statistics large catches were taken in May (1853 kg)

{Figure 3.1.1).

Mopoewr Mo BG T4MFOFOOT-3 003-0001-007, © Culupane, yapasnerye 4 yanonasgte Ha dakHy 23
HeQUme R HauHuR aRanuz oo yannadeduemo Ha OOwamas monumuka e obnacmma Ha
pubapcmeomo 3z Repuodas 2M7-20M8:", gunakcupan om lTpogpamama 3z mopcko deno o
pubapcmen, cuurakcupata om Egporeldickia cbios does Egponelickus gond 33 mopcko deno o
pubapcrnen
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MOPCHO AENO M PHEAPCTBO FOPHTE PHBAPCTEBO
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Figure 3.1.1 Landings statistics of anchovy for 2018.
V.3.2 Length structure of landings
Distribution of total length classes (TL) of the anchovy E£ngraulis encrasicolus is

presented in Figure 3.2.1. Mean length of the fish examined ranged from 9.5 to 13.0
cm.
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Figure 3.2.1. Histogram of length frequency data of landings in June, 2018.
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Figure 3.2.2. Histogram of length frequency data of landings in October, 2018.

V.3.3 Age structure of landings

The three readers determined the age of anchovy otoliths, and reader 1 read all
otoliths twice. Indices of precision for age readings within and between readers are
presented in Table 3.3.1. The test of symmetry (x°river2 = 9, df = 11, P = 0.2243; ¥°
Rivsrs = 6.18, df = 7, P = 0.3641; X rovers = 5.16, df = 8, P = 0.1972) showed that
age disagreement was due to simple random error and not to a systematic difference
between readers.

Table 3.3.1 Indices of precision for age readings of anchovy, from the
Bulgarian Black Sea waters, within and between readers.

Index Index comparison
Reader 1 Between readers
APE [%] 1.239 4210
CV [%] 2197 5414
D [%] 1.626 2.108

APE = average percentage error, CV = coefficient of variation, D = index of
precision.

The age composition of anchovy catches are presented in Figures 3.3.1. In October,
the 3 ~ year old fishes dominate over the 1 and 3~year old individuals.
In October 2018, cumulative catch curve for year classes is characterize with
relatively low contribution of age groups 4~ year old fish (Figure 3.3.2).
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pubapcmeo, cbbliHaHeupaHa om Eeponeiickus cbioz uypes Esponeiickus ¢hoHd 3a mMopcko deno u
pubapcmeo

Page72



St O T
T L

Afpranee ! R IO

EBPONERCKA Chi03 [ PAMA 3A
EBPONERCKK $OHA 3A MHHACTEPCTBO HA SEMEADAMETO, XPAHWTE M MOPCKO QEAD W

MOPCHO AENO WM PHEAPCTBO TOPHTE PHBAPCTEBO

35

30

25

20

%

15

10

Bb3pacT

Figure 3.3.2 Age distribution of anchovy in June, 2018.
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Figure 3.3.2 Age distribution of anchovy in October, 2018.

V.3.4 Condition factor
The condition of anchovy was lower as regards all age groups with exception of
1~year old fish (Figures 3.4.2).
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pubapcmeo

Page73



EBPONERCKM ChiO3
EBPONERCHI GOHL 3A
MOPCHO AE/NO W PHEAPCTEO

FTOPHTE

MHHACTEPCTBO HA SEMEADAMETO, XPAHWTE M

=

MOPCKO [IEAO W
PUBAPCTEO

0,63 1
0,62 A
0,61 -
0,6 -
0,59 -
0,58 -
0,57 A
0,56 A
0,55 T

%

Figure 3.4.1 Condition factor of anchovy in June, 2018.
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Figure 3.4.2 Condition factor of anchovy in October, 2018.

V.3.5 Weight structure

Table 3.5.1. Weight structure by age group.

age June October
Weight, g
0 4,10
1 492 6,20

Mpoexm Ne BG 14MFOP001-3.003-0001-C01, ¥ CobupaHe, yrpasneHue u usnonseaHe Ha 0aHHU 3a
yenume Ha Hay4YHUs aHanu3 u ushbiHeHuemo Ha Obwama nonumuka e obnacmma Ha
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EBPOMNENCKM CHI03 i
EBPONENCHI GOH/, 2A MHHACTEPCTBO HA IEMEALAWETO, XPAHMTE M MOPCKO [EAC W
MOPCRO AEAO W PMBAPCTBO FOPHTE PUBAPCTBO
8,43 7,54
3 10,08 8,49
15,04 10,45

V.3.6 Size structure by age group.

Table 3.6.1. Length structure by age group

age T June October
Length cm
0 8,67
1 9,24 6,19
2 11,10 7,54
3 11,94 8,49
4 13,51 10,45

V.3.8 Length- weight relationship

The interrelation between the size (L) and the weight (W) of the sampled specimens
is described by the equation:

W= 0.0167*L>%%

From the analysis, it follows that the increase in the whiting is allometric (n # 3).

V.3.7 Sex ratio
N/A

V.3.8 Catch numbers and biomass by age and length

Monthly catches (in tons) together with mean weights of anchovy were used to derive
the monthly catch nhumbers. The share (%) by age groups and catch numbers were
used to create catch-at-age matrix for selected months by age groups (Table 3.6.1).

Table 3.6.1 Catch at age—(10°) matrix and biomass (kg) of anchovy for
selected months.

Page75

fipoexm Ne BG 14MFOP001-3.003-0001-C01, © CrbupaHe, ynpaeneHue U usnonssaHe Ha daHHU 3a
yenume Ha HayyHus aHanu3 U usnbfAHeHuemo Ha Obuwama nonumuka 6 obnacmma Ha
pubapcmsomo 3a nepuoda 2017-2018%2.", chbuHaHcupad om [lpogpamama 3a Mopcko Jdeno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo



EBPOMNENCKM CHI03
EBPONENCKK $OH/ 3A

MOPCRO AEAO W PMBAPCTBO

MOPCKO IEAO W
PUBAPCTRO

MHHMCTIPCTBO HA SCMEAEAWETO, XPAHMTE M
FOPATE
Catch-at-age
(10°)
Age groups June October
0 0.003135
1 0,007958 0,008463
2 0,010732 0,01088
3 0,008441 0,016321
4 0,004462 0,004533
Biomass (kg) June October
Age groups
0 12 87816
1 39,1831 52,43894
2 80,47244 82,04578
3 85 13827 138,6383
4 67, 12803 47 37698
¥ 294.8 320,5

Monthly catches (in tons) together with mean weights of anchovy were used to derive
the monthly catch numbers. The share (%) by length groups and catch numbers were
used to create catch at length matrix for selected months by age groups (Table

Table 3.6.2 Catch at length (10®) matrix and biomass (kg) of anchovy for
selected months.

Catch-at-length
(millions)
Length group June October
(cm)
8.5 2503848
9.0 36,16669
9.5 19,47437 6,567834
10.0 11,12821 8,444358
10.5 41,73079 2251829
11.0 10,20086 35,65396
11.5 31,52993 26,27134
12.0 11,12821 15,95045
125 39 87609 8,444358
13.0 11,12821 0,938262
13.5 20,40172
14.0 9,27351
Biomass (kg)
Length group June October
{cm)
8.5 0,976501
9.0 1.627501
9.5 0,9737189 31,94782
10.0 0,754245 53,01181
10.5 2,944775 1556671
11.0 0.80772 2751829
11.5 2673738 2242728
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pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo
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MOPCKO IEAO W
PUBAPCTRO

EBPOMNENCKM CHI03
EBPOMERCKI SOHZ 2A MHHHACTEPCTBO HA SEMEAEAMETO, XPAHMWTE M
MOPCHRO AEAO U PHBAPCTBO FOPATE

12.0 1,014559 1527303
12.5 4784242 88,49143
13.0 1.580206 0,126665
13.5 3,060258
14.0 1,474488

l11.3.9 Coefficient of variation of length

N/A

VI. Conclusions and recommendations

Regular monitoring studies are essential to understand the dynamics of exploited
anchovy stocks under the pressure of environmental changes in the Black Sea
ecosystem. For an efficient fisheries management of the stocks it is important to
know important biological parameters of the commercially exploited species.
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EBPOMEMCKM CHI03 Kk
EBPONENCHI GOH/, 2A MUHUCTEPCTRO HA SEMEALAWETO, XPAHMTE M MOPCKO [1IEAD W
MOPCHO AEAO M PMBAPCTBO FOPHTE PUBAPCTBO

VI. Biological monitoring of picked dogfish (Squalus acanthias)
landings

V1.1 Objectives

The Black Sea stock is not commercially exploited and studies on this species are
rare.

V1.2 Sampling

V1.2.1.1 Geographic area coverage
VI.2.1.2 Sampling period

A total of 57 (25 male and 32 female) specimens were collected and measured
(length and weight) distribution and sex were determined.

V1.3 Results
VI1.3.1 Landings statistics in 2018

Picked dogfish landings averaged 840,18 kg through 2018, with a low of 142 kg in
November and a peak of 2937 kg in January (Figure 3.1.1).

3500

Catch{kg)

1 2 3 4 SO 7 8 9 10 11 12

Figure 3.1.1 Landings statistics of picked dogfish for 2018.
VL.3.2 Length and weight structure of landings

The sample was composed of 25 males (44 %) and 32 (56 %) females. The average
size of the spiny dogfish was 116.75cm £0.135 with males ranging from 109-123 cm

fipoexm Ne BG 14MFOP001-3.003-0001-C01, © CrbupaHe, ynpaeneHue U usnonssaHe Ha daHHU 3a
yenume Ha HayyHus aHanu3 U usnbfAHeHuemo Ha Obuwama nonumuka 6 obnacmma Ha
pubapcmsomo 3a nepuoda 2017-2018%2.", chbuHaHcupad om [lpogpamama 3a Mopcko Jdeno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo
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EBPONERCHM CBIO3 [ PAMA §A
EBPONER KK GO/ A MHAHWCTEPCTBO HA SEMEATDAMETO, XPAHMTE M MOPCKO IEAD W
MOPCHO AEMO U PHEAPCTBO TOPHTE PUBAPCTBO

and females from 114-125 cm in length {Figures 3.2.1- 3.2.2). Females reach mean
weight of 6.1 kg, while mean and maximum weights for males were 6.0 and 7.3 kg,
respectively (Figures 3.2.3- 3.2.4).
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Figure 3.2.1 Length distribution of spiny dogfish males specimens.
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Figure 3.2.2 Length distribution of spiny dogfish females specimens.
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Figure 3.2.3 Weight of spiny dogfish males specimens.
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Figure 3.2.4 Weight of spiny dogfish females specimens.
VIl. Conclusions and recommendations

Studies on this species are rare and regular monitoring studies are essential to
understand the dynamics of exploited spiny dogfish stocks under the pressure of
environmental changes in the Black Sea ecosystem.

VI. Anex
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Ha OTBXKHOCT

YAOCTOBEpABaMe C MOAIMMCUTE CH, Ye € OCHIUIECTBEHO CHOMpaHe Ha GuoJOrMYHM NpodM Ha

- ;l ) e
MpUCTaHULLE ‘4/‘:’/“‘12 '*—'f//(” too? CAH ; -——Q,C?A.Qf/ e

HactoAmuaT nporokon ce W3roTBM W MOANKCA B TPH €AHOOGpa3HU eK3eMIUIApa, JBa 3a
HMAPA u equn 3a MO — BAH.

e www.eufunds.bg ---- -~

lMpoekmro npednowerue Ne BGI4MFOPOD1-3.003-0001, ,Cubupare, ynpasnerue u U3non3eane Ha daHHU 3a
yenume H@ HAy4HUA GHAAU3 U usreadeHuemao Ha O6wama noaumuka 8 obnacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.”, huHaHcupaHo om lMpozpamama 3a MopcKo desno u pubapemeo, ChpuHaHCUPaHa om Eaponelickus
cvi03 Ypes Esponetickus hoHO 3a mopcko Beno u pubapcmeo.
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EBPOMNENCKHN CblO3 NPOTPAMA 3A

EBPOMEMCKU ®OHA 3A MWHWUCTEPCTBO HA 3EMEAE/IUMETO, XPAHMUTE K MOPCKO [IEAO U
MOPCKO AENO U PUBAPCTBO FOPUTE PUBAPCTBO
ABYCTPAHEH ITPOTOKOJI

Huec, 26, .‘?..520.( ¢Fr., BBB BPB3Ka ¢ H3ITBJHEHHETO Ha 4. 9, ax. 6 ot Joroeop Ne JI — 161
or 28.05.2018 r. 3a ochinecTBsiBaHe Ha OMONOTrHYeH MOHMTOPHHI (ChHOMpaHe Ha OHOJOrMYHH
npobu) OT NPOMMILIEHUTE YIOBU OT TPULOHA, Xamcus, cadpui, 0apOyHs, MeKHI |
YepHOMOpCKa akyna Ha pubonoHus ¢uior Ha Penybnnka Bwiarapus B pamkurte Ha oceM
M3CJIEIBAHMS — 110 €/IHO MPE3 BTOPO U YETRbPTO TPMMECEUHe, U ABe Mpe3 TPeTo TPUMeceuue Ha
2018 roauna, 1 no eaHO npe3 Besko TpuMeceure Ha 2019 ., Mexay UsnmbiHuTENHA areHLIUs IO

pubapeto u akBakynrypu (MAPA) u Hucrutyr no oxeanonorms — BAH (MO — BAH),

JONYTIOANUACAHUAT/ATa:
W"-ﬂ ..... V‘&*@ o st Kﬂ’“"’é- ...... - XLM ...... /
(nme, npe3nme 1 haMunnd) (moamnuc)
Ha JUTBXKHOCT .......... Kegatreg ... e s MO — BAH
H &
..... s r“—)@ém(aﬁﬂ;fyﬁxo;v/ /
: (ume, npe3ume U hamMuIug) (noanuc)
Ha JUTBJKHOCT ...... /:'} N PRV e <3 B MAPA

HacToAuAT NpoToKos ce W3TOTBM W MOANKCA B TPH €AHOOOpa3HH eK3eMILIApa, JBa 3a
HAPA u enun 3a UO — BAH.

www.eufunds.bg = i

TpoekmHo npednomerue Ne BGI4MFOP001-3.003-0001, ,Cobupate, ynpasneHue u u3noa3eane Ha OaHHU 3a
yenume HA HAyYHUA HAAU3Z U U3nbaHeHuemo Ha O6wama nonumuka 8 ebaacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.”, ghuHaHcupaHo om fipozpamama 3a mopcko deno u pubapcmso, chehuHarcupana om Eeponelickus
€103 Ype3 Egponelickusa (hoHO 3a Mopcko deso u pubapcmeo.
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EBPOMEMCKH CbIO3 AFOTPAMA 3A
EBPOMEMCKM ®OH/, 3A MWHUCTEPCTBO HA SEMEAEAMETO, XPAHWUTE M MOPCKO OEAQ U
MOPCKO AENO U PUBAPCTBO rOPUTE PUBAPCTBO

ABYCTPAHEH ITPOTOKOJ

HHec,'{%féZZ(}/jn, BbB BPB3Ka ¢ M3MbJIHEHHETO Ha wil. 9, an. 6 ot Jorogop Ne JT — 161
or 28.05.2018 r. 3a ocbulecTBsiBaHE HA GHOJOrMYEH MOHMTOPHHI (chOMpaHe Ha OHOJIOTHYHH
npodu) OT MNPOMMIINEHUTE YIOBM OT TPHUIOHA, Xamcus, cappui, O0apOyHs, MeIKUIl H
uepHOMOpCKa akyia Ha pubomoshus ¢uor na Penybnuka bbarapus B pamMkuTe Ha oceM
U3clie/IBaHKus — MO €IHO MPe3 BTOPO M YETBLPTO TPUMECEYME, W JBE MPe3 TPETO TPUMECEUHE Ha
2018 roauHa, W 1Mo €HO Mpe3 BeAko Tpumeceune Ha 2019 ., Mmexay MsnbanuTenta areHUus no
pubapcteo u aksakyntypu (MAPA) u HWuctutyr no okeanonorus — BAH (MO — BAH),

JONYNOANHUCaHuAT/ara;

-----------------

H &2

YAOCTOBEpABAME C TMOANKUCUTE CH, Y¢ € OCBIIECTBEHO CBOMpaHe Ha OWONOrHYHM MPodH Ha

MpHCTAHULIE ...... Wf(zg :«"’;ﬁ .....................
Tecodep PRYO — Heaedyp PR Hecko
recedgp KR /4’5‘-'55&%!9 K 1 Coleiize Hakina
™

HacTtoAwpsaT mpoTokos ce W3roTBH U MNoAnuca M €HOODpA3HU CK3eMIUIApa, 1Ba 3a

HAPA u enun 3a MO — BAH.

e — www.eufunds.bg ------

MpoexkmHo npednoxenue Ne BG14MFOP001-3.003-0001, ,CvbupaHe, ynpasaeHue U U3non3saHe Ha 0aHHU 3a
yenume Ha HAYYHUA GHAAU3 U U3MbaHeHuemo Ha OBwama nonumuka 8 obaacmma Ha pubapcmseomo 3a nepuoda
2017-2019 2., hunarcuparo om fpoepamama 3a mopcko 0eno u pubapcmao, coiuHaHcupara om Eeponedickus
cbio3 ype3s Esponeiickua hoHA 3a mopcko deno u pubapcmeo.
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EBPOMNEMCKU CbHO3 : NMPOFPAMA 3A
EBPOMEMCKM ®OHA 3A MWUHUCTEPCTBO HA 3EMEAEAUETO, XPAHUTE U MOPCKQ OEAC W
MOPCKO AENO U PUBAPCTBO TOPUTE PUBAPCTBO

JABY CTPAHEH ITPOTOKOJI

Huec, e 7 20.{."?1"., BbB BPb3Ka ¢ M3MbJIHEHUETO Ha 4. 9, an. 6 ot Jlorosop Ne JT — 161
or 28.05.2018 r. 3a ocwluecTBABaHe HA OHMOJOrMYEH MOHUTOPMHI (chOMpaHe Ha OHOJIOrHYHH
npobu) OT MNPOMHUUUIEHUTE YIOBH OT TPULIOHA, Xamcust, cadpun, OapOyHs, MeLKUL H
4yepHOMOpCKa aKyna Ha pubonoBHus ¢mor Ha Penybnuka Bwiarapusa B paMKkuTe Ha oceM
M3CJIeBAHMA — [10 €HO Npe3 BTOPO M YeTBBPTO TPUMEceuHe, U [Be [pe3 TPeTo TpUMeceuHe Ha
2018 ropuna, u no eaHo npes Beako Tpumeceune Ha 2019 r, mexay MsnbaaurenHa arenuus no

pubapctBo M axsakyntypu (MAPA) u HMucturyr no okeanonorms — BAH (MO — BAH),

JOMYTOATTHCAHUAT/aTa:
2 g ¥l
i w%”/ﬁmfﬂf‘f/ LY oo m&,ﬁ{/ ..... /
(nme, npe3ume 1 baMunus) (moarmnuc)
Ha JTBKHOCT ........5 £ Gt AR cssaaswssisseses B B0 —BAH
"
/ C..... (‘ﬂmﬁ\au( ..... /g‘ ffw{ ............... o T /
; (ume, ipe3ume U dhamuius) (noanuc)
Ha JUTEKHOCT é(’szv“‘éfﬁ\'/" | e B MAPA,

HaCTOSILLlHﬂT MpOTOKOJI C€ M3I'OTBH M IIOIAIIHMCA B TPH C,ﬂHOOﬁpﬁ?»HH CK3CMILIIApa, OBd 3a

HUAPA u enun 3a MO — BAH.

4 www.eufunds.bg - :

Mpoexkmto npednoxceque Ne BG14MFOP001-3.003-0001, ,CobupaHe, ynpasneHue u U3moa36aHe Ha OaHHU 30
yenume Ha HaOy4HUSA aHaAU3 U u3mbaHeHuemo Ha O6uwama noaumuka e cbnacmma Ha pubapcmeomo 3a nepuodd
2017-2019 2., huHaHcupaHo om lNpozpamama 3a Mopcko deno u pubapcmao, cehunaHcupaHa om Esponelickus
cb103 Ypesz Esponelickua hoHd 3a mopcko deno u pubapcmeo.
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EBPOMEMCKM CbIO3 NPOFrPAMA 3 A

EBPOMNEMCKH POHA 3A MWHUCTEPCTBO HA 3EMEAENUETO, XPAHUTE K MOPCKO OEAO U
MOPCKO AENO U PUBAPCTBO FOPUTE PUBAPCTBO

ABYCTPAHEH ITPOTOKOJI

or 28.05.2018 r. 3a ochblecTBIBaHe HAa OHONOrMYeH MOHUTOPHHI (ChOUpaHe HA OHONOrMYHM
npo0H) OT MPOMMILIEHATE YIOBH OT TPHULUOHA, Xamcus, cadpui, GapOyHs, Memxua u
yepHOMOpcKa akyia Ha puOonoeHua ¢ror Ha PenyGnuka Bwrarapus B pamkute Ha oceM
W3CIIeIBAHMS — MO €JIHO Mpe3 BTOPO M YETBBPTO TPUMECEUUE, U JIBe Tpe3 TPeTO TPUMECeyHe Ha
2018 roguna, 1 10 eaHO npe3 Besko TpuMeceure Ha 2019 ., Mexay UsmbiHuTe IHA areHLus 1o
pubapcteo u axpakyarypu (MAPA) m Huctutyr no okeanonorns — BAH (MO — BAH),

JOTYHOANMCAHKUAT/aTa:

(ume, pe3ume U paMuIug) (nmoamnuc)

Ha JUTBKHOCT ’/’é;""‘-‘;zm«y—'r-pm{'/p‘ﬁi .................. .. B MAPA,

YAOCTOBEpsIBAME C MOANMCHTE CH, Y€ € OCBHIUECTBEHO ChOMpaHe Ha OWOMOrM4YHM MpPobOH Ha

NPUCTAHMILE . ....... éc”‘"’\ N e

HacTroammsar npoTrokon ce M3roTBU M IOAMHUCA B TPH €AHO00pa3HU eK3eMILIApa, JIBa 3a
HUAPA u equn 3a IO — BAH.

- s www.eufunds.bg

MNpoexkmHo npedaoxcerue Ne BG14MFOPOO1-3.003-0001, ,Cobupate, ynpasaeHue u usnonisare Ha daHHuU 3a
yenume Ha Hay4HUA GHAAU3 U u3MbHeHUemo Ha O6wama noaumuka 6 o6aacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2., puHaHcupaHo om [Ipozpamama 3a MOPCKo deno u pubapcmeso, cuuHaHcupana om Esponelickus
cvi03 Ypes Esponetickua hond 3a mopcko deno u pubapcmeo.
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EBPONEMCKM CbiO3 NPOrPAMA 3 A
EBPOMEACKN GOHA 3A MUHWUCTEPCTBO HA 3EMEAE/UETO, XPAHUTE U MOPCKO [EAO W
MOPCKO /IENO 1 PUBAPCTBO FOPUTE PUBAPCTBO

ABYCTPAHEH ITPOTOKOJI
+,09
,I]Hec,z.qf..... 20.{ gr., BbB BpB3Ka ¢ M3ITBJIHEHUETO Ha 4Jl. 9, an. 6 ot Joroeop Ne JT — 161
or 28.05.2018 r. 3a ocbliecTBsIBaHE Ha OMOJIOrMYEH MOHUTOPHMHI (ChOMpaHe HAa OMOJOrMYHM
npoby) OT MpPOMMILIEHHTE YIOBH OT TPHUOHA, Xamcus, cadpui, GapOyHs, Memkua M
yepHOMOpcka akyna Ha pubonopHua ¢duor na Penybnuka Bbirapus B pamkute Ha oceM

H3ClICABaHKA — 110 €1HO Npe3 BTOPO U YETBBPTO TPUMECECUHME, W JIBE MPe3 TPETO TpHMEceuue Ha

2018 roguua, u 1o eaHO mpes3 Besiko Tpumeceure Ha 2019 ., mesxay Usnbanutenna areHuus mno

pubapcreo u akeaxkynrypu (MAPA) u Mucetutyr no okeanomorus — BAH (MO — BAH),

JOMYHOANUCaHKAT/aTa:

 AAASD AT M.f'rﬂ
HAPA, |

HacToammaT npoTokos ce W3roTBU M MOAMKCA B TPH ¢1HO0Opa3HK eK3eMILLipa, /1Ba 3a
HUAPA u equn 3a MO — BAH.

- www.eufunds.bg

[TpoekmHo npednoxerue Ne BG14MFOP001-3.003-0001, , Cvbupane, ynpasneHue u u3non3saHe Ha OaHHU 3a
yenume HG HAY4HUA GHAMUZ U U3TbAHEHUEMo Ha O6wama nonumuka 8 o6nacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2., huHarcuparo om lpoepamama 3a Mopcko deno u pubapcmeo, cuuHancuparna om Esponelickus
Cbi03 Ype3 Eeponelickua hoHd 3a Mopcko deno u pubapcmeo.
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EBPOMNEMCKU CBHIO3 APOrPAMA 3A
EBPOMEMCKM GOHA 3A MMWHUCTEPCTBO HA 3EMEAE/TMETQO, XPAHUTE M MOPCKO OEAO 1
MOPCKO AENO U PUBAPCTBO TOPUTE PWUBAPCTBO
ABYCTPAHEH INPOTOKO.1

Huec, "6"’7:?204, BBB BPB3KA ¢ U3MLAHEHUETO Ha un. 9, an. 6 ot Joroeop Ne [T — 161
or 28.05.2018 r. 3a ochuiecTBABaHe Ha GUOMOTHYEH MOHUTOPHHI (chOMpaHe HAa GUONOrMYHM
npobH) OT NPOMHIULICHHTE YJIOBH OT TPULOHA, Xamcus, cappui, 6apOyHA, MELKUA |
uepHOMOpcKa akyna Ha pubGonosHus ¢(uor Ha Penmybnuka Bearapus B paMmkute Ha oceM
M3CJICIBAHMA — 110 CAHO [1P€3 BTOPO M YETBBPTO TPHMECEUHE, U JIBE NPE3 TPETO TPUMECEUME Ha
2018 roguna, U o egHO npes Beako TpuMmeceuue Ha 2019 r, mexay UambaaurenHa areHuus no

pubapcTeo n akeakyntypu (MAPA) u HMuHcruryr mo okeanonoruss — BAH (MO — BAH),

,IIOJTYHOJIHHC&HHS]T/ ara:

yJIOCT'OBcpHBaMC C MOAINHCHUTE CH, Y€ € OCLIIEeCTBEHO C'bGHpaHe Ha GHOHOPHHHH I'.[p06H Ha
"
ﬂpHCTaHH].U.e ﬁe/.(-".eo?{? ............ e

HacTosumuar npoTokon ce M3roTBH M MOANMCA B TPH €AHOOOpa3sHH eK3eMILIAPa, ABA 3a
HAPA u enun 3a 1O — BAH.

--- www.eufunds.bg --- - -

lTpoerkmro npednoweHue Ne BG14MFOP001-3.003-0001, ,Cvbupare, ynpasneHue u u3noA3eane Ha OGHHU 3a
yenume Ha HAYYHUA @HAAU3Z u usnbaHenuemo Ha O6uama nonumuka e obnacmma Ha pubapcmeomo 3a nepuoda
2017-2018 2.%, guHaHcuparo om [Tpozpamama 3a mopcko deao u pubapcmeo, couHarcupaHa om Esponelickua
Cvi03 Ypes Eeponelckua cporHd 3a mopcko deno u pubapcmsao.
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EBPOTEMCKH CbiO3 NPOrPAMA 34
EBPOMEMCKM SOHA 3A MWHWCTEPCTBO HA 3EMEAEAMETO, XPAHUTE U MOPCKO OIEAO U
MOPCKO AEAO U PUBAPCTBO TOPWUTE PUBAPCTBO
ABYCTPAHEH ITPOTOKOJI

or 28.05.2018 r. 3a ocbulecTBsRaHE HAa OMONOrMHYEH MOHUTOPHHI (cbOHMpaHe Ha GHOIOrMYHM
npoOu) OT NpPOMUILIEHUTE YIOBH OT TpPHMLOHa, Xamcud, cappun, GapOyHs, MeLKHI U
YEpHOMOpeKa akyna Ha pubonoHus ¢nor Ha Penybnuka bwarapus B pamkure Ha ocem
M3C/IC/IBAHMA — M0 €1HO [IPe3 BTOPO M YETBbPTO TPUMECEUME, U JIBE [1PE3 TPETO TPUMECEYHe Ha
2018 roauHa, U o eHO npe3 Besko TpuMeceure Ha 2019 r., Mexay U3mbaHHTEIHA areHuus 110
pubapcteo u axBakyntypu (MAPA) m Hucruryr mo okeanonorus — BAH (UO — BAH),

JONYTOAMHUCAHUAAT/aTa;

Hacrosmuar mpoTokos ¢e W3roTBU W MOANMCA B TPH eAHOOOpasHH eK3eMILIApa, ABa 3a

HAPA u enun 3a MO — BAH.

- www.eufunds.bg

lIpoekmHo npedroxerue Ne BGI14MFOP001-3.003-0001, , Cvbupane, ynpasneHue u U3non3saHe Ha OaHHU 3a
yenume Ha HAy4YHUA GHOAU3 U U3NbaHeHuemo Ha Obujama noaumura é obaacmma Ha pubapcmeo mo 3a nepuoda
2017-2019 2.”, huraHcuparo om fpozpamama 3a Mopcko 0eao u pubapcmeo, ChiuHaHCUpaHa om Eaponetickua
cbto3 Ype3 Esponelickua (hoHO 3a mopcko deao u pubapcmso.
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EBPOMNEMCKM CbIO3 NMPOrPAMA 3A
EBPOMENCKM ®OH/ 3A MWUHWUCTEPCTBO HA 3EME/AE/NTMETO, XPAHMUTE U MOPCKO OEAO K
MOPCKO AENO M PUBAPCTBO TOPUTE PUBAPCTBO
ABYCTPAHEH ITPOTOKOJI

Hr-:ec,&..f@ 20/.er., BBB Bpb3Ka ¢ H3ITBJIHEHHETO Ha 4i1. 9, an. 6 ot [loroop Ne J1 — 161
or 28.05.2018 r. 32 ocbliecTBsBaHe HAa GMONOTMYEH MOHUTOPMHT (ChbOMpaHe Ha GMONOTMYHH
npoby) OT NPOMMINIEHUTE YIOBH OT TPHULOHA, Xamcusl, cadpui, OGapOyHs, MeKUD M
4epHOMOpCKa akyna Ha pubonopnus ¢nor Ha Penybnuka Buarapusa B pamkure Ha ocem
M3CICABaHMS — [0 €/IHO MPE3 BIOPO U YETBbPTO TPUMECEUHe, U [IBe MpPe3 TPETO TPUMECeure Ha
2018 roauua, 1 10 eAHO npe3 BesAKO TpuMecedre Ha 2019 ., mexay UsnbaHuTenHa areHLus 1o

pubapcrso v akeakynrypu (MAPA) u HMuctutyr no okeanonmorus — BAH (MO — BAH),

AOJYIIoAnurucaH usT/aTa;

(ume, npe3ume U hamuIns)

............................... tassessas i as i a s e s e

ua qrexHoct 2. C"l{égé{&ﬂ LUC U — I LA
i

................................................................................

Hacrodumuat nporokon ce u3roTeBu u noanuca B TpH ¢AHO00pasHH eK3eMIlIApa, ABa 3a
HUAPA w1 ennu 3a MO — BAH.

-- - -- www.eufunds.bg

lpoekmuo npednoxcerue Ne BG14MFOPO01-3.003-0001, , Cvbupare, ynpasneHue u u3non3saqe Ha dGHHU 3a
yenume Ha Hay4YHUA GHOAU3 U u3nvaHequemo Ha O6wama noaumuka e o6nacmma Ha pubapcmeomo 3a nepuoeda
2017-2018 2.”, gunaHcuparxo om [1po2pamMama 30 MOpCKo 0eno u puBapcmso, ChpuHaHcupaHa om Esponelickus
Cvlo3 Ypes Egponedickua hornod 3a mopcko deno u pubapcmeo.
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EBPOMEMCKM CbIO3 1POrPAMA 34
EBPONEMCKU ®OHA 3A MWHWCTEPCTBO HA SEMEAE/METO, XPAHUTE U MOPCKO OEAO
MOPCKO AENO U PUBAPCTBO FOPUTE PWBAPCTBO

ABYCTPAHEH INTPOTOKO.1

Huec, VAW /7, 20/3 I., BbB BPB3Ka ¢ M3MbJIHEHHETO Ha 4. 9, an. 6 ot Jlorosop Ne JT — 161
or 28.05.2018 1. 32 ocbluecTBABaHe Ha GUONOTHYEH MOHMTOPMHI (chOMpaHe Ha GMONOrMYHM
npodH) OT MNPOMHMILICHHTE YJIOBM OT TPHULOHA, Xamcus, cappua, OapOyHs, MemKMI M
yepHOMOpCKa akyna Ha pubonorHus ¢umor Ha Penybnuka Bwarapus B paMkuTe Ha oceM
M3CNE/IBAHNA — [10 €HO [PE3 BTOPO M YETBbPTO TPHUMECEUHE, M JIBE MPE3 TPETO TPUMECEUHe Ha
2018 roauua, u 110 efHO npe3 Besko TpHMeceune Ha 2019 1., Mexay Msnbianurenda areHuus no
pubaperso v akBakyntypu (MAPA) u Wuetutyr no oxeanonorus — BAH (U0 — BAH),

A0JynoarnrcaH usiT/ara;

...................................................................................

(nme, npe3ume u paMunus)

Ha asHoct ... /1 ClTeGUOpu by — XULE

..................................................................................

" S
oL B {;,a

(rme, npesumve u hamunus)

Moo~
Ha JJTBKHOCT Cﬂe Mlﬂu&‘ ..... (a}- . /9# N b

4

Hacrosiuar npoTokon ce U3roTBH M MOAMMCA B TPH eAHOOOPasHH €K3eMILIApa, ABa 3a
HUAPA u ennu 3a MO — BAH.

...... www.eufunds.bg - == -

lMpoexkmk+o npedaoxceHue Ne BGI4MFOP001-3.003-0001, ,Cvbupane, ynpasaeHue u usnonssaHe Ha 8aHHU 3a
yeaume Ha HaY4HUA GHaU3 U usnvaHeruemo Ha O6uama nonumuxa e obnacmma Ha pubapcmeomo 3a nepuoda
2017-20189 2.”, punarcuparo om Mpozpamama 3a mopcko deno u pubapcmeso, CoeuHarcupara om Esponedickus
Cbi03 Ype3 Esponelickun hoHA 30 MOpCKo deno U pubapcmeao.
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EBPOMEMCKA CbiO3 MPOrPAMA 34
EBPOMEMCKM ®OHA 3A MUHWUCTEPCTBO HA 3EMEAENUETO, XPAHUTE U MOPCKO AEAO W
MOPCKO AENO W PUBAPCTBO FOPUTE PUBAPCTBO

JABYCTPAHEH ITPOTOKO.I

IHec, JCF/EZO /XR, BBB BPB3Ka ¢ H3ITbIHEHUETO Ha ull. 9, an. 6 ot Jorosop Ne [] — 161
or 28.05.2018 r. 3a ocbluuecTBIBaHE Ha OMOJNOrHYEH MOHMTOPHMHI (CbOMpaHe Ha OMOJOrHYHH
npoby) OT NPOMHMILIIEHWTE YAOBA OT TPULOHA, Xamcus, capun, OapOyHs, MELKHI H
YepHOMOpCKa aKyia Ha pubonosnus ¢nor Ha Penybnwka bbarapua B pamkuTe Ha OceM
N3CJIIBAHMUS — [0 €J[HO [pe3 BTOPO M YETBLPTO TpUMECeuMe, U JBe Ipe3 TPEeTo TpUMeceyune Ha
2018 roauna, ¥ Mo eIHO mpe3 Besiko Tpumecedne Ha 2019 r., mexay M3mbiHuTeHa areHUus 1o

pubapcreo 1 akBakyrrypu (MAPA) u HMucturyr mo oxeanonorus — BAH (MO — bAH),

INONYMOAMUCAHUAT/aTa:

Mena.. Heronachs

......................................

(ume, npe3nume U hamunms)

HactoAmuaT mpoToKoI ¢ M3roTBH M TMOANKCA B TPX €AHO0Opa3HH eK3eMILIApa. /1Ba 3a
HUAPA u enuH 3a MO — BAH.

= www.eufunds.bg = e

Mpoexkmuo npednoxceHue Ne BGI4MFOPO01-3.003-0001, , Cobupane, ynpasaeHue U u3non3eaHe Ha 6aHHU 3a
yenume HA Hay4YHUA aHanu3 u usnsbaHeHuemo Ha O6wama noaumuka 6 e6nacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.", puHaHcupaHo om Mpozpamama 30 MOPCKo deno u pubapcmao, cbpuHaHcupaHa om Esponeickua
cbi03 Ypes Esponelickua ¢hoHd 3a mopcko deno u pubapcmeo.
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EBPONEMCKH CbIO3 NMPOrPAMA 3

EBPOMEMCKM ®OHZ, 3A MUHUCTEPCTBO HA 3EME/EAIMETO, XPAHUTE U MOPCKO [1EAO U
MOPCKO AIE/IO U PUBAPCTBO FOPUTE PUBAPCTBO
ABYCTPAHEH ITPOTOKOJI

Huec, lﬂ JO 20 f.cfr., BBB BPB3Ka ¢ M3MTb/IHEHHETO Ha 4. 9, an. 6 ot Jorosop Ne J1 — 161
ot 28.05.2018 . 3a ocbluecTBsBaHe Ha GUONOrMYEH MOHUTOPMHI (ChOMpaHe Ha OHOJNOrHMYHM
mpobu) OT TNPOMMIIIEHHTE YIOBH OT TPUUOHA, Xamcus, cadpun, OGapOyHs, MeKUI M
YepPHOMOpPCKA aKyna Ha pubonoBHus ¢aor Ha PenyOnuka bbarapua B pamkure Ha ocem
H3CIIeIBaHMs — [0 €HO [Ipe3 BTOPO M HYETBbPTO TPUMECEUHE, U JIBE Mpe3 TPETO TPUMECceune Ha
2018 roauna, u no eaHo npes Besako TpuMmecedne Ha 2019 r., Mexay MsmbnHuTenHa areHIus no
pubapcreo u axsakyntypu (MAPA) u Muctutyr mo oxeanonorms — BAH (MO — BAH),

ﬂOﬂynOﬂHHCﬁHHﬂTfaTa:

ﬂwf Hodosarhe  Berrebo

...................................................................................

(ume, npe3ume u hamunus) (nogmnuc)

Ha JUTEKHOCT 2] . %ﬂ/{aﬂu Cls - dobepdted B MO —BAH

Niwn Pavlacied Soo s . .

fl"'N --------------------------------------------------------------------------------

HacTosmuar npoTokos ce W3roTBM W MOANMCA B TPH ¢AH000pa3HN eK3eMIUIsApa, [Ba 3a
HAPA u eqin 3a O — BAH.

www.eufunds.bg --

llpoekmHo npednoxmenue Ne BG14MFOPO01-3.003-0001, ,Cobupane, ynpasaeHue u u3non3saHe Ha daHHU 3@
yesnume Ha Hay4HUA GHAAU3 U UsmbaHeHuemo Ha O6uama nonumuka e o6nacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.”, duHaHcupaHo om fpoepamama 3a mopcko deno u pubapcmso, cwhuHaHcupaHa om Esponelickus
cbio3 Ype3 Esponelickus hoHA 30 mopcko deno u pubapcmeo.
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EBPOMEMCKM CbiO3 ' BT PAMA 3

EBPCMEVCKKM ®OH/A 3A MWHWUCTEPCTBO HA 3EMEAE/NMUETO, XPAHUTE U MOPCKO OEAO M
MOPCKO AENO U PUBAPCTBO FOPUTE PUBAPCTBO
ABYCTPAHEH ITPOTOKOJI

Nuec, &2 4020 .45r., o BpB3Ka ¢ wambHeHeTo Ha u. 9, ait. 6 ot Jorosop Ne 1] — 161
or 28.05.2018 r. 3a ochiuecTBsiBaHe Ha GUONOrMYeH MOHUTOPMHI (cHOMpaHe Ha GUONOrHYHH
npobu) OT NPOMHMLIICHUTE YIOBH OT TPHULOHA, Xamcus, cadpua, OapOyHs, Memkua U
UEpHOMOpPCKa akyna Ha pudonoBHus ¢nor Ha Penybnuka Bwiarapus B pamkure Ha ocem
M3CCBAHHS — [0 €HO MPE3 BTOPO U YETBbPTO TPUMECEUHE, U JIBE MpPe3 TPETO TPUMeceuue Ha
2018 roauna, ¥ Mo eaHo npe3 Besko TpuMeceure Ha 2019 r., mexny MsmbnHuTeHa areHuus no
pubapcteo u axpakyntypu (MAPA) u Huctutyr mo okeanonorus — BAH (MO — BAH),

AOJYTIOANKHCaH usiT/aTa;

................................

Ha TBKHOCT .. A AL HG RS2 oo

YAOCTOBEpsSIBAME € MOAMUCHUTE CH, Ue € OCBILECTBEHO CHOMpaHe Ha OGUONOrHYHHM MpPOOM Ha

T LT OIIETIELE: «xoomir wimngmn orwsom om0 0 5 S

Hacroaumusr npotokon ce M3roTsH M MOAMNHca B TpH €AH000pasHU eK3eMILIApa, /Ba 3a
HAPA u eaun 3a MO — BAH.

_— - www.eufunds.bg =

MNpoekm+o npednoxceque No BG14MFOP001-3.003-0001, ,Cvbupane, ynpasneHue u u3non3saHe HQ OaHHY 3a
yenume Ha Hay4YHUA GHAAU3 U U3meaHeHuemo Ha Obwama noAumuka é obaacmma Ha pubapcmseomo 3a fepuoda
2017-2019 2.%, ghunaHcupaHo om lpozpamama 3a MOPCKo deno u pubapcmeo, CopuHaHcupara om Esponelickus
cbi03 4pes Esponelickus (hoHd 30 mopcko deno u pubapcmeo.
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EBPOMNENCKU CblO3 MPOrPAMA 34

EBPOMENCKM ®OHA 3A MUHWUCTEPCTBO HA 3EMEAENMETO, XPAHUTE U MOPCKO IEAO U
MOPCKO /iE/IO U PUBAPCTBO FOPUTE PUBAPCTBO
JABYCTPAHEH ITPOTOKO.I

or 28.05.2018 . 3a ochblecTBaBaHe Ha OMONOrMYEH MOHMTOPHHI (ChOMpaHe Ha OMOJOTMYHH
npobu) OT NPOMMINICHUTE YJIOBH OT TPHIOHA, Xamcus, cappuu, GapOyHs, MemKug U
YepHOMOpCKa akyna Ha pubonorHus ¢aor Ha Penybnuka bwiarapus B paMKuTe Ha ocem
M3CJIEBAHUA — 110 €HO [IPE3 BTOPO M YETBLPTO TPUMECEHMUE, M JBE Mpe3 TPEeTo TpUMeceure Ha
2018 roguua, u 1o eaHO npes Besako TpuMeceune Ha 2019 ., mexay M3mbaHMTENHA areHIUA 1O
pubapcto u axBakyntypu (MAPA) u Hucturyr no okeanonorns — BAH (MO — BAH),
AOMYTIOATUCAHHUAT/aTa:

Lnpres ¥poceeober  Spwobin j & Z/ﬁ,

............................................................................................................

(HMé, npe3nme U hamunms) (moamnuc)
Ha [UTBKHOCT ....... c¢ é(’t"/ UL .o eeeeeeeee e B MO —-BAH
fal ', e e

—
! v Losd Al A
O Lty faet [fhct ;:,—;,f??f?j
-

------- q-t,o.---|;l/-’ g O _%.‘I,c'-‘f-.. '....-....»(r
(ume, npe3uMe U hamunus) /i (noaéuc)
7 7 - Y P ST
v G T
Ha LIBKHOCT ........ S LA CHEK f?/') ................................... B UAPA,

R 20 )
Y GEOUE , Dyl b 4
capLOg, bop y
VAOCTOBEpsSBAME C TMOAMUCHTE CH, Y€ € OCHIIECTBEHO ChOMpaHe Ha Ouonoruunu npobu Ha

p g Yoy ,! > 2 C,: i
NPHCTAHHILE ...... W T ECEOZ P

SC 1S3 H2UKC
bc 775 (8 Heurkena A
HaCTOHLLlHﬂT IIPOTOKO/I ¢€ HM3IOTBH H IIOANIMCA B TPH C.E[H006pa3HId CKBGMHJ’[HP&, ABa 3a
HUAPA u equn 3a MO — BAH.

3 www.eufunds.bg - -

Mpoekmto npednoxerue Ne BG14MFOP001-3.003-0001, ,Cv6upaHe, ynpaeneHue u usnonasaHe Ha OaHHU 3a
yeaume Ha HayvHUA GHAAUS U u3mbaHeruemo Ha O6wama nonumuka 8 o6nacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.”, urarcuparo om [Ipozpamama 3a MOpcKo 8eno u pubapcmeo, couHaHcupaHa om Eaponelickus
cvi03 Ype3 Eeponelickus hoHA 30 mopcko deno u pubapcmeo.
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