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I. Biological monitoring of sprat (Sprattus sprattus) landings
L.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, thercfore, provide a useful indicator of the
ccological 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 cither
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-snagging, 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.

1.2 Sampling
1.2.1.1 Geographic area coverage

The data from the current analysis is collected directly from the landings in the ports of the
Bulgarian Black Sea coast. During the period of the study - February — December were
collected 25 samples with 5882 specimens.
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[.2.1.2 Sampling period

Date Sampling ports | Species Fishing vessel Catch/ Fishing Gear
kg
22/02/ 2019 Nesebar Sprat (SPR) FVISHTAR 1100 Midwater otter trawl
NC 1182 {OTM)
06/03/ 2019 Sozopol Sprat (SPR) IV 27 BC290 1536 Midwater otter trawl
{OTN)
07 /03/ 2019 Pomorie Sprat (SPR) FV BARBUN 960 Midwater otter trawl
Bu 7979 {OTM)
11 /03/2019 Bgla Sprat (SPR) FV BL 21-33 1000 Midwater otter trawl
{OTM).
21/03/2019 Kavama Sprat (SPR) FV KB5636 14 Pots (FPO}
21 /03/ 2019 Kavarna Sprat (SPR) FVEKB5465 21 Pots (FPO)
22 f03/ 2019 Balchik Sprat (SPR) FV EH5156 < Pots (FPO)
01 /04/ 2019 Varna Sprat (SPR) FVTAIS 2000 Mid-water trawls
BH393 {OTM)
03/04/2019 Kavama Sprat (SPR) PK KB3465 25 Pots (FPO}
04 /04/ 2019 WNesebar Sprat (SPR) FV Sv. Nikola- | 2900 Midwater otter trawl
I'"- Nesebar (OTM)
10 /04/ 2019 Sozopol Sprat (SPR FV Herson 1190 Midwater otter trawl
EC210 {OTM).
(6/05/ 2019 Varna Sprat (8PR) FV BH3261 440 Pots (FPO)
14 /05/ 2019 Varna Sprat (SPR) FV BH3261 100G Pots (TPO)
08 06/ 2019 Nesebar Sprat (SPR) FV 29 BC222 2700 Midwater otter trawl
(OTM)
20/07/2019 Nesebar Sprat (S3PR) Fv 29 EC222 1100 Midwater otter trawl
{OTM)
1/08/ 2019 Nesehar Sprat (SPR) IV 41 BEC259 2100 Midwater otter trawl
(OTM)
18/08/ 2019 Nesebar Sprat (SPR) FV 40 BC258 1900 Midwater otter trawl
(OTNM)
7/09/ 2019 Nesebar Sprat (SPR) Fv 40 EC258 | 2900 Midwater otter traw]
(O1M)
27109/ 2019 Nesebar Sprat (SPR) FvV 40 BC258 [ 200 Midwater otter trawl
(OTM)
2/10/ 2019 Nesebar Sprat (SPR) FV 40 BC258 4300 Midwater otter trawl
(OTM)
29710/ 2019 Nesebar Sprat (SPR) FV 40 BC258 1920 Micdwater otter trawl
(OTNM)
19/11/ 2019 Nesebar Sprat (SPR) FV 40 BC258 1490 Midwater otter trawl
{OTM)
20/11/ 2019 Varna Sprat (SPR) Midwater otter trawl
FV TAIS BH393 | 1540 (OTM)
5/12/ 2019 Varna Sprat (SPR) TV TAIS BIT393 | 3800 Midwater otter trawl
(OTM)
7/12/ 2019 Varna Sprat (SPR) FV TAIS BH393 | 3560 Micdwater otter trawl
(OTM)
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Figure 2.1.2 1 Eesearch area and plan of the sampling ports of Bulgarian Black Sea coast.

1.2.1.3 Statistical analysis of data

All sarnples tend to be collected in accerdance with the variation statistics from sigmficant
landings in terms of quantity where 15 possible. Eandom sampling theory was followed when
talking the sample. The samples were processed in laboratory conditions. Total length (TL,
H) 5 om precision) was measured using an ichtyometer, and total fresh weight was measured
using an electronic analytical balance (W, lg precision). The study used otoliths to
determine age, which was determined from otolith rings. Otoliths were removed and dried in
the laboratery and stored in labeled envel opes. Age was detenmined by microscope Olympus
2 31ETSF-6 and recorded. Thus, the yearly annulus was detected az hyaline and opagque
zones, shifting active growing with period of growth stagnation. Sections from the other
otoliths were judged illegible and were excluded from thiz 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. We found consistent agreemment between readers with low average percentage error
(APE) values. '

The condition factor was obtained from Fulton's equation (Ricker, 1275): where W 13 total
weight (g and £ iz length (cm) cubed, multiplied by 100 to reprezent values as percentages.
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W
K =—*100

L

The condition facter "E” was computed for each age groups separately for different months
For all the samples “Age-Length™ (Weight) Eeys were created Thus, the mean walues of
length, 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 variation (V) 1z defined as the ratio of the standard dewiation @ to the

mean f:
)

1t

The coefficient of vanation 15 useful because the standard deviation of data must always be
understood in the context of the mean of the data In contrast, the actual value of the CW 1z
independent of the unit 1n which the measurement has been taken, so it 15 a dimensionless
number. For companison between data sets with different units or widely different means, one
should use the coefficient of wanation instead of the standard deviation.

Batch 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 featires such as turgidity and colour i order to determine a tatirity stage.
The sex ratic also calculated in this study (1e, Mo of males/Mo. of females (Simon et al |
20123, The female was determined by the macroscopic observaton of matured ovary
{Laevastu, 1965a).

Batch fecundity can vary considerably duning the short spawning season, low at the
beginning, peaking during high spavwning season and declining again towards the end Annual
egg production 13 the product of the number of batches spawned per vear and the average
number of eggs spawned per batch. Batch fee undit Y. of sprat was ' determined asHydrated
Cocyte Method'. (HUNTEE et ale 1983 Cilly hydrated females were used After sampling
their body cavity was opened and they were 'preserved in a buffered formalin solution
(HUOMNTEE 1989). The ovary free female weight ind the ovary" weight were determined: Three
tissue satnples of - 30 mg were rem oved from different parts of the ovary and their exact were
determined. Under binoculdar number of hydrated oocytes, 1n each of the three subsamples
was determined Hydrated cocytes can easily be separated from all other types of cocytes
because of their large size t their translucent appearance and their wrinkled surface which 1s
due to formalin preservation. Batch fecundity ‘was estmated 'based, on- the average number
of hydrated cocytes per unit weight of the three subsamples.

Gonadosomatic Index (G5 was determined monthly. 551 was calculated as:

GSI = GWJ{’ 100
T SW

where, (W 13 gonads weight and 3W 1z somatic weight (represents the BW without GW)
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The length — weight relationship is obtained by the following equation:

W, =gl

i t

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

L.3 Results

I.3.1 Landings statistics

Official statisties of landings in the period of interest was presented on Figure 3.1.1.
The catches in May were highest and amounted to 7802547 kg.

900000
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600000
500000
400000
300000
200000
100000

Yaos (kg)

Figure 3.1.1 Landings statistics of sprat.

1.3.2 Length structure of landings
In February, percentage share for sprat was in favor of length class 7.00em, which
accounted over the 40% of all groups. The length structure of the sprat was analyzed on the
basis of 1250 measured individuals.
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Figure 3.2.1 Length structure of sprat landings in February 2019,

In March, more length class groups have peaks, as along with 7.00cm, 7.5cm; 8cm, 9.5 and
10.00ctm length classes have peaks, each with around of 15% share.
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Figure 3.2.2 Length structure of spratlandings in IMarch 2019,

In Apnl 2012, share of 8.00cm accounted 24%, followed by 5.5, 7.5 and 9. 5cm length

classes.
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Figure 3.2.3 Length structure of sprat landings in April 2015

The zame trend of B 00cm prewvalling class continued in May, as the share of 85cm
increased as well in comparison with April 2019,
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Figure 3.2.4 Length structure of sprat landings in Iay 2015,

In June, the trend of high percentage of 800 and 8 5cm continued, as 2.5 and 10cm length
classes presented with low share,
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Figure 3.2.5 Length structure of Sprat landings in June 2019,

The distribution of the length of sprat in July 15 characterized by 26% representation of 9.00
cm size class, followed by 2.5 cm-27%.
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Purypa 3.2.6 Length structure of Sprat landings in July 2019
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The growth of sprat continues in August, when the 200 cm-length class reaches 50%,
foll owed by 8.5 cm (30%).
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Figura 3.2.7 Length structure of Sprat landings in August 201%.

In August, the prevailing length classes are 10 cm (34%) and 105 cm (24%) and 2.5 cm
{22%a).
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Figura 3.2.8 Length structure of Sprat landings in September 20159,
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Figura3.2.9 Length structure of sprat — October 2015

The size structure of sprat in October shows close to normal distnbution, with individuals
in the size class 10 cm (27%) prevailing, followed by 9.5 (25%) cm and 105 cm ({16%).

The remaining classes had alower percentage of catches in October 2019
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Figura 3.2.10 Length structure of sprat — Movember 2019,

In November, we observed a predominance of size groups 7.5 - 8.5 cm (= 52%), which
clearly indicates a decrease in the linear sizes of spratin catches in November 2019
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Figura 3.2.11 Length structure of sprat — December 20159

In Diecember, the distribution 15 sitmilar to that in MNovember, with sizes 7 and Bcm

prevailing. There is some rze in length class of 11cm.
mze groups of 8.00-2.00 cm prevaled, as the recrmtment of 6-6.5 cm and the oldest age
groups had a negligible presence in the landings in 2019
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Figura 3.2.12 Length structure of spratin 2019,
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L3.3 Age structure of landings

The three readers determined the age of sprat otoliths, and reader 1 read all otoliths twice.
specimens (n = 1250) were used for age determination. Indices of precision for age readings
within and between readers are presented in Table 32.3.1. The test of symmetry ElwEr = 4,
DF=, p=0411, xz RlwRi=3. 70, DF=4, p=0 2361, xz Rawk3 = 3.16, DF=4, P=0.2100)

showed that age dizagreement was due to simple random error and not to a systematic
difference between readers.

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

Index Index comparison
Feader 1 Betwreen readera
APE [%49] 1361 3.0a69
el | 1.421 4211
D 29 2310 234

APE = average percentage ervor, OV = coefficient of vanation, D =1index of precision.

Concerning the age of sprat, 1-14age group, reached 59% of the total. 04+ age group with
28%, showed that recruitment in February was high and the spawning processes in late
2018 were contributed with comparatively high percentage from total. 2-24+ and 3-3+,
represented with 12 % and 2 % respectively. The oldest age groups are missing in the catch,
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Figure 3.3.1 Age distribution of sprat in &ge distnbution of sprat in Febmary 2015
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In March, the dynamics of age distribution showed, decrease of the recruitment (04, still high
share of 1-1+ age old, but significant increase of 2-2+ and especially of 3-3+ age old
individuals. 4-4+age olds were discovered in the catch as well.
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Figure 3.3.2 Age distribution of sprat in IMarch 2019,

In April 2019, 1-14+age olds, reached 55%, followed by 2-2+with 30%. The presence of 0+
and 4-4+ age olds was negligible.
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Figure3.3.3 Age distribution of sprat in Lprl 2013

In IMay the same trend as per Apnl continued, as the share of 2-3+even decreased.
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Figure 3.3.4 Age distribution of sprat in Iay 2015

In June, the prevaling, with over 70% share belong to 1-1+ age olds. The rest of age groups
were presented with low percent 4 -4+old individuals were not presented in the catch.
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Figure 3.3.5 Age distribution of sprat in June 20189,

In July, the share of 1-1+decreased significantly, 2-2+ wears old accounted 37%, and 3-3+
accounted for 44%, 4-44 was represented with low share.
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Figure 3.3.6 Age distribution of sprat in July 2019,

In August, 2019 2-2+4clds showed almost 60% representati on in the catch, as the rest of the
groups were with lowest share.
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Figure 3.3.7 Age distribution of spratin August 2015

In September, 2-3+ vears oldindividuals reached 55%, followed by 2-24with 30% share The

rest of the groups were with lower shares.
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Figure3.38 A4ge distribution of sprat in September 2019

Mext, in October 201%, 2-24 and 3-3+ old specimen showed equal share 385 %, as, no
recruitment of O+ were discovered in the catches Still, the share of 1-1+ olds was high of
about 20%. The oldest groups were represented wath a share around 2 %0 1n the catch.

1 2 3 4

Age (years)

=
= LA D= Lh

Percentage share
—_— e D B Rl el
= A

Lh = WA

=

Figure 3.3.9 Age distribution in October 20159
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Figure 3.3.10 Age structure of sprat — November 2019,

In Nowember 2019, a high percentage of 1-2 + years prevail. The appearance of filling (0 + ¥)
makes an impression. 3 and 4+ yvear ol ds were very low in catch.
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Figure 3.3.11 Age structure of sprat — December 2019,

The cne-yvear-olds were up over 55% in December's catches. The recruitment (0 + yrs)
increased compared to November, 2-2 + v decreased their percentage presence at the expense
of 34 + yrs. individuals.
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For 2019, the sprat from the landings in the Bulgarian Black Sea area showed a high
percentage of 1-1 + years, followed by 2-2 + and 3-3 + years. the oldest age group 4-4 + , was
2.4%.
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Figure 3.3.12 Age composition of spratin 2019.

1.3.4 Condition factor
Condition in February was in high for recruitment and 9-9.5¢m groups (2-2+ and 3-3+ old,
respectively).
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Figure 3.4.1 Fulton condition factor of sprat by length classes in February 2019.
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Figure 3.4.2 Fulton condition factor of sprat by age classes in February 2019,

Fullton’s index in March of sprat showed the highest values for age groups 2-3+ and 4-4+
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Figure 3.4.3 Fulton condition factor of sprat by length classes in March 2019,
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Figure 3.4.4 Fulton condition factor of sprat by age classes in March 2019

In April 2019, the condition factor continued to increase, as almost all groups and ages have
high walues, probably connected wath favorable trophic enwironment and good rate of growth.
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Figure 3.4.5 Fulton condition factor of sprat by length classes in April 2015
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Figure 3.4.6 Fulton condition factor of sprat by age classesin April 2015

In May 2019, the oldest age groups and high length classes, showed stable high Fulton’s
Factor.
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Figure 3.4.7 Fulton condition factor of sprat by length classes in May 201%
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Figure 3.4.8 Fulton condition factor of sprat by age classes in May 2015,

In June, almost all length classes showed high level of condition Factor, as per the age
composition the highest level of conditi on factor belonged to 3-3+ olds.
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Figure 3.4.9 Fulton condition factor of sprat by length classes in June 2015
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Figure 3.4.10 Fulton condition factor of sprat by age classes in June 2015

In July, recruitment possessed the highest condition, as all of the rest age groups have
almaost the same lowest level of Fulton’s index.
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Figure 3.4.10 Fulton condition factor of sprat by age classes in July 2019
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Figure 3.4.11 Fulton condition factor of sprat by age classes in July 2015,

In August 2019, the length classes and age groups condition factor followed the trend of
decreasing from lowest length group toward biggest one and from age group 1-1+ toward
4-d+y-1.
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Figure 3.4.12 Fulton condition factor of sprat by length classes in August 2019
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Figure 3.4.13 Fulton condition factor of sprat by age classesin August 2015,

In August, the condition of 2-2+4 olds was the highest, corresponding to the length class of
95cm and 11.5 (d+age olds).

=
(=]

= 0,58

0.56

= 0,54

0.52

0.3
25

0.48
0 9.3 10 105 11 115
Length classes (cm)

I

Fulton condition factor

3

Figure 3.4.14 Fulton condition factor of sprat by length classes in September 2019
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Figure 3.4.15 Fulton condition factor of sprat by age classes in September 2019

Cctober levels of Fulton’ s index showed, that 2-3+olds (8.5-10.cm) possessed the highest
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Figure 3.4.16 Fulton condition factor of sprat by length classes in October 2019,
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Figure 3.4.17 Fulton condition factor of sprat by age classes in Ccetober 2019,

Low condition 1s noted by individuals belonging to 1-1+ g. The other age groups were well -
conditioned according to the status factor,
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Figure 3.4.18 Fulton condition factor of sprat by length classes in November 2019,

The condition of sprat in November 2019 was relativel y good, except for the 8.5 em group.
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Figure 3.4.19 Fulton condition factor of sprat by age classes in November 2019,

The sprat condition Factor by age in November 2019 showed relatively similar levels (about

0.6 for all age groups).
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Figure 3.4.20 Fulton condition factor of sprat by length classes in December 2019,

In December, the condition of sprat by size groups was similar to that in November 2019, in
most cases the values vatied slightly within the limits of 0.45-0 59,
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Figure 3.4.20 Fulton condition factor of sprat by age classes in December 2019.

2-2 + g. specimens have a higher condition than other age groups in December 2019.
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Figure 3.4.21 Condition factor of sprat in 2019 a) by length b) by age.
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1.3.5 Weight structure of sprat

Weight was measured of 1250 specimens.

Distribution of weight structure by months 13 shown the presence of recruits from February to
July, divided into 1-1 + | increase in August and September - average weight = 4.5 g. The
oldest groups can find the largest average antmal weights.
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Figure 3.5.1 Weight structure of sprat by age.

The weight structure of sprat by age in QOctober-December 2019 was similar, with average
weights of 1-1 + vr in October higher than that ih November-December.

By age groups 0+ to 4+, weights vanied from 1.5to 72 g
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Figure 3.5.2 Mean weights of sprat by age groups in 2019.

1.3.6 Size structure of sprat by age group.
The fish length was measured of 1250 specimens.

Age February March | April May | June July August | September October November | December
Length (cm)
0 6.5 6.5 675 7 & nfa 7 nfa nfa 65 65
1 0] fl 775 775 g 825 735 875 225 2 2
Z 85 875 9 9 85 875 a 2.5 a5 a5 975
3 925 S 10 10 935 225 10 10.25 105 10 105
4 nfa 10.75 10795 10.5 105 275 nfa 11 11 11 115

The dimensions on an annual basis vary from 6.6 ¢cm to 11.7 ¢cm (Fig. 3.6.1) The dynamics
within February-December 2019 1s presented in Table 3.6.1. The recruits (average 6.6 cm) is

found in IT and present until VIII.
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Figure 3.6.1. Length by age of sprat in 2019.

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 = 0.0048*1.>%

LWR OF SPRAT (SPRATTUS SPRATTUS) - 2019

8 T T [
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] W . -
~ 6 LWRmodelpredicted %
E o
O
= =
= wra
Z /".]’
Edﬁ ) el
= '

0

6 7 8 9 10 11
MEAN LENGTH (c¢m)

According to the analysis, the increase of the sprat during the study period 15 allometrically
positive. The connection (LWR) of the sampled specimens is described by the equation: W =
00031 * L #E
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Figure 3.7.1 LWR model of Sprat — Measured (observed) vs. model predicted values.

Von Bertalanffy growth model parameters:

Lasimpe = 12.6154, K = 03715, ty = —1.7546. Model statistics - R=0.9573; F -
statistics = 21.9446 - Gulland and Holt method R = 0.9981; F — statistics = 788.9312
— von Bertalanffy method for estimations of tj.

von Bertalanffy growth model of Sprat
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I.3.8 Sex ratio

The sex ratio was determined of 230 samples. Sex of the determined specimens, 31% was
female and 49 % was male (Figure 3.8.1).
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Figure 3.8.1 Sex ratio of Sprat (Spraffus sprafius) caught in the Bulgarian Black Sea
waters.

Wlales (Fig. 3.8.2) have a predominance in recruitment, and in other ages (1-4), females
predominate. Accordingly, the average lengths in males (age 0+ years) are higher, and in all
others case females have higher average sizes.
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Figure 3.8.2 Eatio of sex by length and age of sprat in 2019,

13.9 Fertility
Fertility was detertnined on 500 specimens. The relation between body weight (g) and

glandule weight of males of sprat, indicate linear negative trend with good coefficient of
determination (B2 =0.43)
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Figure 3.9.2 EBody weight/slandule weight of sprat 5.

Female individual s from research in June 201%, the relationship between indiwidual weight
and gland weight examines a very weak linear relationship, which iz a clear indication of
the low contnbution of female sex products as a ratio from the total sprat body weight.
Indiwiduals are not in active reproduction and the glands are in the devel opmental stages II-

T, I-I0, 1n many cases there are also non-sexually mature individuals.
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Figure 3.9.3 Body weight-fecundity relation of sprat.

The association of somatic weight with the fecundity of szprat in June 2019 13 low
deterministic (R2 =0.24), which 13 explained by the lack of mass spawning of sprat during the
spring and summer season.
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Figure 3.9.4 Batch fecundity of sprat in Oct-Dec, 2019.

The batch fecundity in most of the cases _show values above 2.5 (LOG Fecundity),
corresponding to the Log individual weights (g) from 0.85to 1.
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Figure 3.9.5 Gonado-zomatic index vs. ind weights of sprat.

The G5I as a measure of sexual maturity shows that sprat in the period of Oct-Dec 2019 was
in relatively good maturity (females), which corresponds to the active maturation season of
the species.

1.3.10 Sexual maturity
1000 specimens are used for sexual maturity determination. Most of the individuals are with
IIT - TV stage of gonads.
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Figure 3.10.1 Sex maturity by age — females ¢ and males J&.
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Figure 3.102 Sex maturity by length -females? andmalesd.

L.3.11 Caich numbers and biomass by age and length

Monthly catches (in tons) together with mean weights of sprat were used to denive the
monthly catch numbers. The share (%) by age groups and catch numbers were used to create
catch-at-age matnzx for selected months by age groups (Table 3.11.1).

Table 3.11.1 Catch at age (1 U'E) matrix and biomass (kg) of sprat for selected months.

Age Catch-at-Age *10°° (in thousands)
L February | March April May June July Angnst | September
L 5001.91 BTE3.Z0 | 1344856 | 1701522 | 12766.92 | 1730305 | 928491 804347
1 32599.35 | 57245350 | 8764942 | 11089471 | §3206.95 | 112770.6% | 60513.34 39387 61
2 1629736 | 2261769 | 43218.48 | 5543947 | 41597.56 | 037730 | 3025257 19691.01
3 Be04.66 | 1510953 | 2313522 | 2927086 | 21962.62 | 2976601 | 1597260 1039545
4 608.61 1068.6% | 1636.33 2070.32 1553.41 2105.34 112974 735.34
I Biomass (lcg)
Age
groups February | March April May June July August | September
0 8.43 14.84 22.73 28.78 21.58 29.24 15.89 10.21
1 B5.52 150.17 229.93 290.91 218.28 295.84 15875 103.33
2 86.98 117.62 180.09 227 86 170.97 231.71 124.34 80.93
3 4878 B5.67 131.18 165.97 124 .53 168.77 90.58 58.95
4 4.23 T446 1142 14.45 10.84 14.70 TEY 5.13
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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 3.11.2).

Table 3.11.2 Catch at length (10) matrix and biomass (kg) of sprat for selected months.

Length Catch-at-length *10* (in thousands)
g;‘:;[)as February | March April May June July August | September
5 71.52 12558 192.28 243.28 182.54 247.40 132.75 86.41
6 424 65 745 68 1141.76 | 144456 | 1083 89 | 1468 99 78827 513.08
6.5 2639.00 | 4634.01 | 709544 | 897721 | 6735.81 | 912907 | 4898.71 3188.53
7 854960 | 1501284 | 22987 18 | 29083.55 | 21822 08 | 2957553 | 1587040 | 1032990
bl 11635.34 | 20431.32 | 31283.78 | 39580.47 | 29698.17 | 40250.02 | 21598.38 | 14058.20
8 1152743 | 20241 84 | 30993.64 | 3921339 | 2942275 | 39876.73 | 2139808 | 1392782
8.5 9683.18 | 17003.38 | 26035.02 | 32939.71 | 24715.45 | 33496.92 | 17974.63 | 11699.54
9 8689.91 | 1525923 | 23364.44 | 29560.86 | 22180.22 | 30060.92 | 16130.85 | 1049944
9.5 3339.00 | 9375.13 | 14354.89 | 18161.92 | 13627.32 | 18469.15 | 9910.65 6450.76
10 3075.83 | 3401.07 | 826994 | 10463.19 | 7850.78 | 10640.19 | 570958 3716.32
10.5 123582 | 217006 | 332273 | 420395 | 315432 | 427506 | 229402 1493 16
11 196.13 344 .40) 327.33 667.18 500.60 678.46 364.07 23697
11.5 44 48 78.10 119.59 151.31 113.53 153.87 8257 5374
I Biomass (kg)
Length | |
g;’:;lis February | March April May June July August | September
) 0.04 0.08 0.12 0.15 0.11 015 0.08 0.05
o 0.51 0.90 138 1.75 131 1.78 0.96 0.62
6.5 4.03 7.08 10.84 13.72 10.30 13.95 7.49 4.87
7 16.78 2946 4511 5707 42 82 58.04 31.14 2027
7.5 28.23 4958 7591 96.05 72.07 97.67 52.41 34.11
8 34.63 60.81 93.10 117.80 88.39 119.79 64.28 41.84
8.5 35.49 62.31 9541 120.72 90.58 122.76 65.87 42 88
9 38.49 67,59 103.49 130.93 98.24 133.15 71.45 46,50
9.5 26.60 4672 71.53 90.50 6790 92.03 49 38 3214
10 18.75 3293 50.42 63.79 47.86 64.87 34.81 22 .66
10.5 8.58 1507 23.07 2919 21890 2969 1593 1037
11 1.46 2.56 392 4.96 372 3.05 27 1.76
11.5 0.39 .68 1.04 1.31 0.99 1.34 0.72 0.47

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 deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo
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Table 3.11.3 Catch (10-3) and Biomass (kg) by size and age of sprat (Oct-Dec, 2019).

catch-at-length in numbers * 10-3 Biomass (kg)

Length (cm) October November |December |October November December
6.5 7329.89224| 1058.713831| 882.9344028| 9990.643123| 1443.026952] 1203.43939
7 16246.1986] 2346.56589] 1956.96296( 29971.92937|  4329.080855| 3610.31877
7.5 17900.3107] 2585.482288| 2156.211805] 35772.94796] 5166.967472] 4309.09013
8 17121.1807| 2472.946425] 2062.360395| 49308.65799] 7122.036245| 5939.55669
8.5 11726.0681| 1693.687997] 1412.483106( 38673.45725| 5585.910781| 4658.47584
9 9172.81418| 1324.901303| 1104.926641| 35772.94796] 5166.967472] 4309.09015
9.5 8836.58309| 1276.337008| 1064.425363| 44152.19703| 6377.248141] 5318.42658
10 8390.77711| 1211.945755| 1010.725061| 48664.10037| 7028.937732] 5861.91543
10.5 4253.28169| 614.3348367| 512.3361444| 29649.65056] 4282.531599| 3571.49814
11 2345.5978| 338.7930885] 282.5428974| 17403.05576] 2513.659851| 2096.31413
11.5 522.295667| 75.43923996| 62.9139962( 4511.903346] 651.6895911| 543.488348
12 334.916706| 48.37464693| 40.34295081| 2900.509294 418.9433086| 349.385688

catch-at-age in numbers * 10-3 Biomass (kg)

Age (vears) October | November | December | October November | December
0+ 262441631 3790.63033| 3161.284463 34677.2 S5008.7 4177.1
1 38024.4201| 5492.165251| 4580.294981 98483.248 14224708 11862.964
2 24812.1345] 3583.811207| 2988.787069| 115128.304 16628.884] 13867.972
3 11168.1804] 1613.10789] 1345.281804 69354.4 10017.4 83542
4 3931.01862| 567.7878543| 473.5174089 29128 848 4207.308 3508.764

In 2019 there are 2 peaks of sprat biomass (April and July), followed by a sharp decline in
August-September and a slight increase in November.,
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Biomass dynamiecs of sprat in 2019
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Fig.3.11.1 Sprat biomass dynamics in 2019.

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 deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u

pubapemeo
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I.3.12 Coefficient of variation of length

The dimensionless expressions (Table 3.12.1) of CVs show relatively low magnitude of
standard deviation around mean. The variability was in limits of 0.16 - 0.22 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.

Tadmmia 3.10.1 Coetlicient of variation of length

Febr March April May June July | Augu | Septemb | October Novemb | Decembe
nary st er er r
Coefficient na V=018 YV =0.18 na na g na | CV=011 | €V=014 | CV=015 | CV=0.14
of variation
(CV)
1 sample cv =012 CcvV =022 Cv=021 | CV=022 | CV=0.20 | CV=0.23
2 sample Vv =0.20 CV =0.16

I1. 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.

Linearly and by weight, the sprat grows well, as in October-December condition is high,
which is associated with the active ripening of sex products. The majority of samples studied
are with developed gonads, the stages of sexually maturation show readiness for the
porational disposal of sexual products during the active breeding season of the species. It
prevails 1-1 + vears, with the senior age groups present with a small percentage in the catches.
New indicators as lipid content. otoliths chemistry should be mtroduced when biological
characteristics are studied.

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 deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo
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EBPONERCKM CHID3 ) :
EBPONEACHM SO 3A MHHMCTEPCTBO HA SEME/EAMETO, XPAHMTE W MOPCKO [IEAO W
MOPCHO AEAO M PUEAPCTRO TOPUTE PUGAPCTEO

[L. Biological monitoring of horse mackerel (Trachurus mediterraneus)
landings

I1.1 Objectives

Horse mackerel (7rachurus 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. 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
horse mackerel species. The condition factor 1s 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.

I1.2 Sampling

I1.2.1.1 Geographic area coverage

Data of present analysis were collected from landing ports of Bulgarian Black Sea coast.
During of 2019, 11 sample with 1500 specimens was collected and processed. Information
about the size of catches was also collected.

I1.2.1.2 Sampling period

Date Sampling Species Fishing vessel Catchkg Fishing
ports Gear
07/06/2019 Varna Horse mackerel FV Danchovoto Georgi | 300 Midwater otter
HMM BH408 trawl (OTM).
9/07/ 2019 Kavarna Horse mackerel FVLIBRA BH 8311 10 Midwater otter
HMM traw] (OTM).
18/08/2019 Nesebar Horse mackerel FVISHTAR HC1182 80 Midwater otter
HNMM trawl (OTM).
17/09/ 2019 Nesebar Horse FVNIKOBC 152 210 Midwater otter
mackerel HMM trawl (OTM).
27/09 2019 Varna Horse mackerel FV Danchovoto (Georgi | 800 Midwater ofter
HNMMNM BH408 frawl (OTM}.
710/ 2019 Varna Horse mackerel FV Danchovoto Georgi | 500 Midwater otter
HMDM BH408 trawl (OTM).

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 deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo
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EBPONEACKH Chio3 ARG AN & 3 A
EBPONEACIM S0HA 34 MMHMCTEPCTEEO HA IEMEAENMETO, KPAHMTE W MOPCKD OEAD M
MOPCHO AEA0 M PAEAPCTEO TOPMTE PUBAPCTEO
20/10/ 2019 Varna Horse ) EBEAPEYH EH 7979 5 Midwater
mackerel HM A etter trawl
(OTM).
8112019 | Hesebar Horse | FV 29 BC2d2 & Wlidwater otter
mackersl HMM trawl (0TI
27A1/019 Mesehar Horse FV 40 BCZ5R 16 Mlidwrater otter
mackere]l HIW trawl (OTRI).
11/ 2019 N esehar Hose | F¥ NIKOBC 152 09 Midwater otter
mackersl HMM trawl (0TI
11712/ 2019 Vatna Hotse FV Danchovoto Georgi 535 TMlidwrater otter
mackerel HIL EH40E trawl (OTR).

30°E 35°E 40°E

Figure 1. Eesearch area and plan of the sampling ports of Bulganan Black Sea coast

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 nepuoda Z0M7-20M8:2" dwnancupar om llpozgpamama 33 mopcko deno u
pufiapomen, chipudancupana om Esporelickun cohios Yoes Esponeiickus ond 33 smopckn dero u
pubapcrnen
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Picture 1. Measuring process.

I1.2.1.3 Statistical analysis of data
See section statistical analysis of sprat

I1.3 Results

I1.3.1 Landings statistics in 2019

The official statistics on the landings for 2019 year are presented in Figure 3.1.1. In
December the highest catches of Black Sea horse mackerel were made in the Bulgarian water
area of the Black Sea (29524.1kg).

poexkm Ne BG 14MFOP0O01-3.003-0001-C01, © CobupaHe, ynpaeneHue u uszinonseaHe Ha O0aHHu 3a
yenume Ha Hay4yHus ananus u usnwidenuemo Ha Obwama nonumika € obnacmma Ha
pubapcmeomo 3a nepuoda 2017-20192.%, cpurnaxcupan om [lpospamama 3a mopcko Odemo u
pubapcmeo, crgpuraHcuparna om Esponelickua cbio3 dpes Esponeiickus ¢hoHd 3a Mopeko dero u
pibapcmeo
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Figure 3.1.1 Landings statistics of horse mackerel.

I1.3.2 Length structure of landings

Distribution of total length classes (TL) of the horse mackerel Trachurus mediterraneus
ponticis 1s presented in Figure 3.2.1. The single-modal structure prevails in the catches from
the Bulgarian aquatoria of the Black Sea in 2019. During the month of June and August the
maximum 1§ 12.5 em, and in July, September and December-13.0 cm. In November the share
of 9-10 cm is increased, which are mainly the new replenishment 0 +.
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Figure 3.2.1 Histogram of length frequency data of horse mackerel landings in June

(a), July (b), August (c), September (d), October (e), November (f), December (g) 2019.

Size groups of 12.5-13.5 cm predominate, and the filling of 7.5 cm has a replenishment
negligible presence in the landings in 2019 (Figure 3.2.2).

fipoexm Ne BG 14MFOP001-3.003-0001-C01, © CrbupaHe, ynpaeneHue U usnonssaHe Ha daHHU 3a
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Figure 3.2.2 Size structure of horse mackerel for 2019.

I1.3.3 Age structure of landings

The three readers determined the age of horse mackerel otoliths, and reader 1 read all otoliths
twice. Specimens (n = 757) were used for age determination. Indices of precision for age
readings within and between readers are presented in Table 3.3.1.

The test of symmetry (¢ rivsrz = 3, df = 6, P = 0.3141; ° rivsrs = 2.24, df =4, P =0.3114; °
rovsrs = 7.16, df = 4, P =10.24210) 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 [%] 1.310 3312
CV [%] 1.902 3.432
D [%] 1.456 2.507

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

From the data on the average age composition of the species in June 2019, there is a
significant participation of old age groups (two and three) and reduced participation of young
age groups ( one years age-classes) (Figure 3.3.1).

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 3.3.1 Age distribution of horse mackerel in June, 2019.

During the month of July there was a significant participation of second, third and fourth age
groups (Figure 3.3.2).
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Figure 3.3.2 Age distribution of horse mackerel in July, 2019.

In the month of August, the species is represented by 0 ~, 6 ~ Age class (Figure 3.3.3).
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EBPONEACKM CHID3

EBPONEACHH DON 3A MUHMCTEPCTRO HA SEME/IEAMETO, XPAHMTE W MOPCKO [IEAD W
MOPCHD AEAC W PUEAPCTRO FOPHTE PUBAPCTEO
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Figure 3.3.3 Age distribution of horse mackerel in August, 2019.

The four-year dominate in the age structure in September 2019 with ~ 37%. (Figure 3.3.4).
Zero and one year-olds are the least represented in the catch.
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Figure 3.3.4 Age distribution of horse mackerel in September, 2019,

The composition of winter catches shows a difference compared to those of spring. The age
structure of the summer season (July-August) is formed by 6-7 age groups. Winter catches
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(November-December) are composed mainly of 4-5 age classes. In September and October,
the participation of individuals from the fifth age group, which in June are absent and in July
are underrepresented. One-year-old horse mackerel in June participated only with 6.12%, but
in November its significance increased (23.22%). Sixth age class is presented in the catch
only in August (5%). When comparing the composition of catches, it was found that in
November and December it reduced the participation of 4 year olds.In December there was a
decrease in the large differences between different age classes.
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Figure 3.3.5 Age distribution of horse mackerel in October, 2019.
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Figure 3.3.6 Age distribution of horse mackerel in November, 2019.
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Figure 3.3.7 Age distribution of horse mackerel in December, 2019,

For 2019, horse mackerel showed a high percentage of 3-3 + years, followed by 4-4+ and 2-2
+ years, the replenishment 1s presented with a weak percentage of 7.79%, and the worst age
group 6- + 1s also weakly represented by the discharges in the Bulgarian Black Sea area.
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Figure 3.3.8 Age distribution of horse mackerel for 2019.

I1.3.4 Condition factor
The values of the Fulton coefficient of horse mackerel in June show high values for all age
groups (Figure 3.4.1). The mean condition factor during this period is ~ 0.83.
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Figure 3.4.1 Condition factor of horse mackerel in June, 20159,
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Figure 3.4.2 Condition factor of horse mackerel in Tuly, 2019,

The highest value of E in August is registered in the individuals belonging to the ~ & age
group (Figure 3.4.3). The average value coefficient for the month of September was 0551 as
the lowest values were established for the one vear-old specimens {0.7796),
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Figure 3.4.3 Condition factor of horse mackerel in August |, 2015
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Figure 3.4.4 Condition factor of horse mackerel in September, 2019

The average E coefficient for the month of October was 0,845 as the largest averages during
this month were observed in two and three-vear olds, and the lowest values were found in

tour-vear specimens (0.817) (Figure 3.4.5).
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Figure 3.4.5 Condition factor of horse mackerel in October, 2015

The condition values are characterize with great variability. For example, in November, for
different age groups fluctuate between 073 to 1+ and 075 for ages 2 + and 2 + age groups
(Fig. 3.4.6). In most cases, these fluctuations are not of a statutory nature, 1.6 the increase in
average values of mean weight (w), there 1s no tendency to increase or decrease the values of
E During some months (July), a pronounced tendency to increase the conditioning
coefficient was established with the increase 1n weight (Fig. 3.4.2) In other months
(September) 15 observed quite the opposite-with an increase in the values of w, the values of
E. indicate a tendency of reduction (Fig. 3.4.4). The age structure i1s different in different
months, and thiz 1z alzo reflected on the condition factor,
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Figure 3.4.6 Condition factor of horse mackerel in November, 2015
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Figure 3.4.7 Condition factor of horse mackerel in December, 2019

The analysis of the condition of horse mackerel in an annual aspect (Figure 3.4.8) shows a
variation of the factor by age group during the different months of 20192 years. The average
walues of the Fulton coefficient of horse mackerel in June were 0510, The highest average K
walues for the month of June were four year olds (0.872), 1-1+ annual fish showed the lowest
values (06811 (Fig. 3.4.8). The average wvalues of the Fulten coefficient tn 2012 vary as
toll ows:

0,810 0,974 082541 0,954 0,844 0,725 0,744

V1 WII WITT 13 H pdl I

In September and October, when horse mackerel are expected to have reached a good level of
sleek, the condition showed a relatively good value in 2019, wath averages 0954 and 0. 844
respectively. In Mowvember and December the nurture was weaker (Fig. 3.4.8).
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Figure 3.4.8 Condition factor of horse mackerel in 20189,
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I1.3.5 Weight structure of horse mackerel

The weight was measured on 1300 specimens. The average weight of horse mackerel in
November is the lowest - 8.50 g, and in July 1s the highest - 23.59 g. The weight increase 1s
relatively low, which is expressed by values of 7.15 g, 8.14 g and 6.41 g for the age of 1+ |
respectively for June, August and November. In the senior ages, the lag of average weights
below the norm was more significant by 5.0 to 7.0 g. This is the result of poor nurture in the
distribution of migratory herds in more open sea areas in Bulgarian Black Sea coast.

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

Age June July | August | September | October | November | December
weight (W), g
0 %33 7.44 18,39 3.95
1 7,15 12,96 8,14 18,69 6,41 14,18
2 13,12 16,66 15,43 19.35 12,25 7,25 19,81
3 16,42 23,31 16,23 20,47 14,71 11,63 2285
4 24,02 30,69 19,75 22,06 16,96 13,28 24,16
3 48,60 30,33 28,55 24,67
6 32,43

I1.3.6 Size structure of horse mackerel by age group

The fish length was measured of 1500 specimens. The senior age groups show the highest
values in terms of average lengths (Fig. 3.6.1 -7). The average length of horse mackerel in
June is 12.38 cm. The highest average length in June was observed in 4-4+ annual fish,
respectively, My = 14.0 cm, and the smallest average length in the zero-yearly fish My =
10.17 cm. The average lengths in the remaining months are as follows M;, = 13.19 em for
July, My, = 12.66 cm for August; My, = 13.39 ¢m for September; My, = 12.23 ¢m for October;
My = 10.15 em for November and M; = 12.89 cm for December. The average length of horse
mackerel in November shows a decrease, which is due to the more complete entry into the
equatory phase of replemishment age 1-1+, the proportion of which reaches 23.22% in the
month of November.
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Figure 3.6.1 Average horse mackerel lengths by age in June 2019.
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Figure 3.6.2 Average horse mackerel lengths by age i July 2019.
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Figure 3.6.3 Average horse mackerel lengths by age in August 2019,
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Figure 3.6.4 Average horse mackerel lengths by age in September 2019.
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Figure 3.6.5 Average horse mackerel lengths by age in October 2019.
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Figure 3.6.6 Average horse mackerel lengths by age in November 2019.
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Figure 3.6.7 Average horse mackerel lengths by age in December 2019,

The analysis of the size structure in an annual aspect (Figure 3.6.8) shows varying the
average lengths by age group during the different months of the vear 2019. The size structure
of the horse mackerel catches in June 1s made up of 4 age groups. The predominant length
lengths are 10.16-14.0 em. During the month of July, August, September and October the
catches were registered and older, which is why the dimensional frequencies were shifted to a
wider range than the 9.83-15.5 cm (July), 9.6-15.57 (August) and 12.5-15.05 (September). In
the catches from October, the species has prevailing modal classes 11.18-14.35 em. In
November and December, due to the absence of senior age groups in the catches and the more
complete entry into the exploitation phase of filling age 1-1 +, the average lengths show
smaller values in the range of 8.14-12.5 (November) and £.15-12.06 (December).
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Figure 3.6.8 Average horse mackerel lengths by age in 2019.
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11.3.7 Sex structure
On 250 fishes are defined the sex ratio. Females (9) prevailed by 56%, followed by male (3)
specimens by (44%) (Figure 3.5.1).
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Figure 3.7.1 Sex ratio of horse mackerel caught in the Bulgarian Black Sea waters.

Female individuals have the preponderence. The average lengths in females are higher, and in
one- and two-year-olds they show close values of average sizes.
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Figure 3.7.2 Sex ratio by size and age of horse mackerel in 2019.
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I13.8 L en gth- weight relati onship
The interrelation bebtween the size (L) and the weight (W) of the sampled specimens is
described by the equation: W= 0078+ 21

From the analvsis, it follows that the increase in the horse mackerel is allometric (n # 3).

Table 38.1 Length-weight relation parameters.

year a n

2019 0078 32412

11.3.9 Fertility

Fertility was determined on 100 specimens. The relationship between body weight and
ferundity of horse mackerel in spring suwnmer of 2019, indicate positive wery strong log
dependenre [R2=[].9j, as G3l and gland weight (g) (Figure. 3.9.1).

GSI of Horse mackerel
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Figure. 3.9.1 Dependence on the weight of the gland of the Gondosoman Index (G3T).

Thereis a slight dependence on the linear dimensions of the ration fertility (Figure. 3.9.2).
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puBancmeormo 28 Repudoda AN 7-20M52z2 7% quRadcupay om lTpozpamarna 2z mooncko deno o
puBancmed, ChERHIHCURaNE om Eeponedokus chioa Jpea Feponafickur hord g mopcko deno U
puUbancmeo
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Figure. 3.9.2 Dependence of the ration fertility on the size of horse mackerel.

I1.3.10 Sexual maturity

A11 250 study specimens showed a degree of running gonads (VI-ID, with a small percentage
of 10% being 1n grade (TI-IV). Horse mackerel 15 a summer-breeding species. The beginning
of the active breed of horse mackerel 12 registered in June-August. In June, we watched mass
mature sex products in over 40% of the female subjects surveyed The penod October-
December, 2012 15 outside the active breeding period of the species. The actve bresding
seasont for horse mackerel has gone through the Oct-Dec, 2019 due to this fact, the
determination of the G5 and potration fertility cannot be petformed during the investigation
perod,
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Figute 3.10.1 Sexzual maturity by age of horse mackerel - female 9 and male &
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Figute 3.10.2 Sexual maturity by lenght of horse mackerel - female ¢ and male 7.

[1.3.11 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 were used to
create catch-at-age matrix for selected months by age groups (Table 3.11.1).

Table 3.11.1 Catch at age (10’6) matrix and biomass (kg) of horse mackerel for
selected months.

Catch-at-Age *10° (in thousands)

Age groups | July August September October November December
0 0.512620114 3,697709 12,082121 26,5790012 18,6999961 33,8425495
1 1.512435836 1090824 35642258 784080536 | 551649884 | 998355211
2 3.37081036 27,9177 91.220016 200,671459 141,18497 255,511249
3 6,664971482 48,07021 157,06758 345527016 | 243,099949 | 439953144
4 5.690860265 41,04456 134,11155 295026914 | 207569956 375,6523
3 0.974111217 7,025646 22956031 50,5001023 35,5299925 64.3008441
6 0.17944154 1,294198 4,2287425 9,30265043 6,54499862 11.8448923
x 19,41 139,96 457 31 1006,015 707,794851 1280,9405

Biomass (kg)
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EBPONEACKM CHID3
EBPONERCHA DOH 3A

MHHMCTEPCTBO HA SEMESENAMETO, XPAHMTE #

MOPCKO [IEAD #

MOPCHO AEAO W PUEAPCTRO TOPMTE PUBAPCTEO

Age groups July August September October November December
0 6.658598731 48,024 156,92 345,1966383 242 86751 4395325
1 1922368186 138 648 453,03 996, 5986274 701.1697 1268 951
2 63.5451284 458,311 1497.51 3294321462 2317.762 4194,598
3 121,304253% 874,891 285867 6288.683602 | 44244837 8007264
4 125,1928225 902,936 2050,31 6490,275688 4566,3164 8263,948
§ 30.05749018 216,786 708,34 1558247461 1096.3249 1984088
6 6,129684003 44,210 144,45 317,7765216 | 223.57573 404,619
5 372,11 2683,81 8769,23 19291,1 13572.5 24563,0

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 3.11.2).

Table 3.11.2 Catch at length (10°®) matrix and biomass (kg) of horse mackerel for
selected months.

Catch-at-length *10” (in thousands)

Length July August September October November December
groups (cm)

9.5 0,128173 0.924427134 | 3.020530345 | 6,644750308 | 4674999018 | 8 460637382
10.0 0,28198 2033739695 | 6,645166759 | 1461845068 | 10,28499784 | 18,61340224
10.5 0,128173 0924427134 | 3.020530345 | 6,644750308 | 4674999018 | 8 460637382
11.0 0.435787 3.143052256 | 1026980317 | 22 59215105 | 1589499666 | 28 7661671
115 0,615228 4,437250244 | 14,49854566 | 31,89480148 | 22,43999528 | 40.61105943
12.0 1,256091 9059385916 | 29.60119738 | 65,11855301 | 4581499037 | 8291424635
12.5 3.486293 2514441805 | 8215842538 | 1807372084 | 1271599733 | 2301293368
13.0 4588577 33,09449141 108,1349863 237882061 | 1673649648 | 3028908183
13.5 3,229948 23,29556378 | 76.11736469 | 1674477078 | 1178099752 | 213.208062
14.0 2230202 1608503214 52557228 11561856554 | 81 34498291 | 147 2150905
14.5 1,204822 8689615062 | 2839208524 | 62 46065289 | 43 94499077 | 7952999139
15.0 1,332994 9614042196 | 31.41351559 69,1054032 | 48,61998978 | B7.99062878
15.5 0,384518 2, 773281403 | 9061591035 | 1993425002 | 14,02499705 | 2538191215
16.0 0.102538 0,739541707 | 2.416424276 | 5315800246 | 3.739999214 | 6,768509906

2 19,41 139,96 45731 1006.015 707,794851 1280.9405

Biomass (kg)
Length July August September October November December
groups (cm)
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EBPONEACKM CHID3
EBPOTERCHM DOH/ 3A

MHHMCTEPCTBO HA SEMESENAMETO, XPAHMTE #

MOPCKO [IEAD #

MOPCKD ARG W PUBAPCTROD TOPHTE PHEAPCTBO

9.5 0,852347 | 6147440443 | 20,08652679 | 4418758955 | 3108874347 563
10.0 2.167483 | 1563267913 | 51.07918182 | 112.3671575 | 7905735005 143,1
10.5 1,006018 | 7.904879139 | 25.82880059 | 56.81999819 | 3997643604 72,3
11.0 4457734 | 3215080537 | 1050515283 | 2310988784 | 162.59257 2943
11.5 8575896 | 61,85249513 | 2021006648 | 4445935983 | 312,7995093 566,1
12.0 19,59325 | 141,3136581 | 461736979 | 1015757693 | 714,6493089 12933
12.5 50,10469 | 4262846332 | 1392,868753 | 3064,119218 | 2155800244 3901,5
13.0 6428774 | 4636666772 | 1515013154 | 3332,820059 | 2344848155 42436
13.5 6928965 | 4997423225 | 1632,888947 | 3592.130551 | 2527.289367 4573,8
14.0 53.71134 | 3873858305 | 1265768402 | 2784.515968 | 1959,081803 35453
14.5 33,8097 | 2438479063 | 796.7637178 | 1752.770327 | 1233,183969 2231,8
15.0 3691404 | 2662375789 | 8699211177 | 191370652 | 1346,412685 24367
15.5 145604 | 1050149225 | 3431322472 | 754,8436349 | 531,0798884 961,1
16.0 3,691369 | 2662350147 | 86,99127393 | 191,3688089 | 134.6399717 2437

> 372,11 2683.81 876923 192911 13572.5 245630

In 2019 there are 2 peaks of horse mackerel biomass (October and December), followed by a
sharp decline in July, August, September and November (Fig.3.11.1).
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Figure 3.11.1 Dynamics of horse mackerel biomass for 2019.

11.3.12 Coefficient of variation of length
The coefficients of vanation (Table 3.12.1) show a relatively low degree of standard deviation around
the average. The variability is in the range of 0.07-0.14 and can be rated as low. This means that the
random sample of horse mackerel in the tested months was conducted according to the varia,ti?q*
statistics and correctly reflects the general condition at this time of the year.
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EBPONERCKM CHID3 ) 1
EBPOINERCHIM DOHS 3A MHHMCTEPCTEO HA SEMEAEAMETO, XPAHMTE 4 MOPCKO OEAD M
MOPCKO AEN0 W PUEAPCTRO FOPWTE PHEAPCTBO

Table 3.12.1 Length coefficient of variation of horse mackerel samples.

coefficient of June July August September October November December
variation (CV)

1 sample na na na CV =009 CV =007 CV =013 CV =012

2 sample CV=0.07 =2 CV=0.11 CV=014

II1. Conclusions

The analysis of the biological parameters of horse mackerel makes it possible to draw the
following conclusions: The age composition of the sampled horse mackerel includes four age
classes-1, 2, 3, and 4-year-olds. The age class 5-5 + and 6-6 + is missing in the catch in June,
which is an indicator of low survivability of the senior age groups. The highest percentage in
the sample has the junior age groups-2-2 + and-3-3 +. Such a high percentage speaks of a
good rate of replenishment. In the Bulgaran sector of the Black Sea the migration move
started at the end of May. Spring migration in Bulgarian is related to the breeding and the
food in June. The first catches are represented by a number of specimens belonging to the
size class (12.0-12.5 em).

The ratio between females and males in the sample from June was 61%:49%. The
Koeficentta of condition did not reveal any significant deviations from the norm. The
parameter (n) characterising the increase showed a value of 3.1781. From the analysis made
for the relationship between size (1) and weight (W) of horse mackerel, it 1s evident that the
increase is allometric. The relationship between weight and fertility of horse mackerel during
the spring-summer season of 2019 showed a relatively strong dependence (R* = 0.9).
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EBPONERCKM CHID3 ) 1
EBPOINERCHIM DOHS 3A MHHMCTEPCTEO HA SEMEAEAMETO, XPAHMTE 4 MOPCKO OEAD M
MOPCKO AEAO M PUEAPCTEO FOPHTE PUGAPCTBO

[I1. Biological monitoring of whiting (Merlangins merlangus) landings

III.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, Merlangius merlangus 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 ealled “Tishery 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
mortalitv 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 bveatch data is critical to effective fisheries
management. Determination of growth parameters is an important part of studving 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 1s also essential to assess the ecosystem condition and therefore
manage fisheries properly.

[I1. 2 Sampling

IIL 2.1.1 Geographic area coverage

Data of present analysis were collected from Bulgarian Black Sea coast. During 2019, 8
samples with 83% specimens were collected and processed.

111 2.1.2 Sampling period

Date Sampling Species Fishing vessel Catch/kg Fishing Gear
ports
10/03/2019 Nesebar whiting FV BUREVESTNIK 12 Midwater otter
BCO32 trawl (OTM)

21/06/ 2019 Nesebar whiting FVISHTARNC 1182 200 Midwater otter
trawl (OTM)

3/07/ 2019 Nesebar whiting | FVISHTAR NC 1182 185 Midwater otter trawl
(OTM)

18/08/ 2019 Nesebar whiting | FV VIOLA BC042 5 Midwater otter traw]
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ERPONERCKH Chio3

EBFONERCIN 90N, 34 NUAHMCTEPCTESO MA IEMEAEANME TO, KPAHHTE W MOPEKO [EAD
MOPCHO JEAC A PURAPCTEG TOPMTE PUBAPCTED
(0TI
27 /09,2019 Mesehar whiting FV Ciklama VIIIF 698 27 M dwrater ottet trawl
(0T
1410/ 2019 Hesehar whiting | F¥ Ciklama ¥V IILP 608 45 | Midwater otter trawl
(DT
11412019 Mesehar whiting FV IZHTAR MC 1122 32 Wlidwrater otter trawl
(0T
5/12/2019 Hesebar whiting | F¥ IZHTAR NC 1182 32 Ifidwater otter trawl
24 : (OTMD

30°E

35.: s
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Figure 2.1.2.1 Eezearch area and plan of the sampling potts of Bulgarian Elack Sea coast.

IIT. 2.1.3 Statistical analysis of data
wee section statistical analysis of sprat.

1.3 Reslts

TI1.3.1 Landings statistics in 2019
The whiting catches ranged from 11 kg in May and 5187 kg in July 2019 (Figure 3.1.1).
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EDPONERCKI S0 3A MMHHCTEPCTEO HA IEMESEAME 1O, XPAHHTE W MOPCKD OEAD W
MO HO AES0 M PURAPCTRO TOPMTE PHBAPCTBO
G000 |

Hoe
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Figure3.1.1 Landings statistics of whiting.

II1.3.2 Length structure of landings

In the catches from the Bulganan area of the Black Sea during the first six months of 2019
vear, the size composition 12 represented by individuals with a body length of 8.0 cm to 200
Cr.

0%

Figure 3.2.1 Histogram of length frequency data of whiting landings in MMarch 2019,
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EBPOMEACKH CHIO3 .
EBPONEACHI DOH 3A MHHHCTEPCTBO HA SEMEAENMETO, XPAHMTE M MOPCKO AIEAC M

MOPCKD AEAO U PUBEAPCTRO TOPMTE PUGAPCTBO
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Figure 3.2.2. Histogram of length frequency data of whiting landings in June, 2019.
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Figure 3.2.2. Histogram of length frequency data of whiting landings in July, 2019.
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MOPCKD AEAO W PUBAPCTRO TOPMTE PUBAPCTBO
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Figure 3.2.3. Histogram of length frequency data of whiting landings in August, 2019.
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Figure 3.2.3. Histogram of length frequency data of whiting landings in September, 2019,
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EBPOMEACKH CHIO3 .
EBPONEACHI DOH 3A MHHHCTEPCTBO HA SEMEAENMETO, XPAHMTE M MOPCKO AIEAC M

MOPCKD AEAO U PUBEAPCTRO TOPMTE PUGAPCTBO
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Figure 3.2.4. Histogram of length frequency data of whiting landings in October , 2019.
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Figure 3.2.5. Histogram of length frequency data of whiting landings in November, 2019.
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Figure 3.2.6. Histogram of length frequency data of whiting landings in December, 2019.
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In the landings in 2019, size groups of 9.0-9.5 ¢m prevail, followed by 15.5 ¢cm (Figure

3.2.7).
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Figure 3.2.7 Size structure of whiting for 2019.

II1.3.3 Age structure of landings

The three readers determined the age of whiting otoliths, and reader 1 read all otoliths twice.
Specimens (n = 838) were used for age determination. Indices of precision for age readings

within and between readers are presented in Table 3.3.1. The test of symmetry
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EBPONEACKM CHID3
EBPONEACHI DOHJ 3A
MOPCHD ALAO M PUEAPCTRO

(O riverz = 2, df =4, P = 0.1108; 7’ riyses = 157, df = 2, P = 0.1110; ¥’ povers = 3.01, df =3, P
= 0.3004), 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.

MHHHMCTEPCTBO HA SEMEENMETO, KPAHMTE ¥

TOPMTE

MOPCKO [IEAD W

Index Index comparison
Reader 1 Between readers
APE [%] 2.208 3114
CV [%] 2.815 3.029
D [%] 2.400 3.662

APE = average percentage error, CV = coefficient of variation, 72 = index of precision.

The age structure of the whiting is presented in Figures 3.3.1 . One and two-year-old fish
participate with the highest percentage in catches from March followed by the weaker of

three, four-and five-year-olds (Figure 3.3.1).
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Figure 3.3.1 Age distribution of whiting in March, 2019.
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EBPONEACKM CHID3

EBPONEACHI SOH 3A MUHMCTEPCTEO HA SEMEAENMETO, XPAHMTE W MOPCKO AIEAO H
MOPCHD AEAC U PUEAPCTRO TOPHTE PUBAPCTEO
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Figure 3.3.2 Age distribution of whiting in June, 2019.
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Figure 3.3.3 Age distribution of whiting in July 2019.
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Figure 3.3.4 Age distribution of whiting in August 2019.
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EBPONERCKM CHIO3 TPCERAMA 3
EBPONEACHI DOH 3A MHHHMCTEPCTBO HA SEMEENMETO, KPAHMTE ¥ MOPCKO AIEAC M

MOPCKO AEAO W PUBAPCTRO TOPHTE PHBAPCTBO
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Figure 3.3.5 Age distribution of whiting in September 2019.
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Figure 3.3.7 Age distribution of whiting in November 2019.
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EBPOITERCHM @OH, 3A MHHHCTEPCTBO HA SEMEAENMETO, XPAHWTE M MOPCKO AEAD M
MOPCKO AEAC W PHEAPCTBO TOPMTE PUBAPCTEBO
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Figure 3.3.8 Age distribution of whiting in December 2019.
For 2019, the mejida showed a high prevalence rate of 1-1 + and 2-2 + annual fish, followed
by 4-4 + (Fig.3.3.9).
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Fig.3.3.9 Age distribution of whiting for 2019.

I1.3.4 Condition factor

For zero and one-year-old fish, higher values of the condition factor have been detected

(Figure 3.4.1)
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Figure 3.4.1 IMean condition factor of whiting in March, 2019
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Figure 3.4.2 Mean condition Factor of whiting in June, 2019
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Figure 3.4.3 Mean condition factor of whiting 1n July, 2019
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Figure 3.4.4 Mean condition factor of whiting in August, 2019,
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Figure 3.4.5 Mean condition factor of whiting in September, 2015,
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Figure 3.4.6 Mean condition factor of whiting in October, 2015,
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Figure 3.4.7 Mean condition factor of whiting in Movember, 2015,
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Figure 3.4.8 Mean condition Factor of whiting in December, 2015

The analysiz of the condition of the whiting in an annual aspect (Figure 3.4.9) shows the
variation of the parameter 1n the individual months of 2019 year. Dunng the summer months
the condition of the whiting 15 at low level —K =0651 on average for August (Fig. 3.4.9) In
the autumn the values of K from 0696 remained significantly below the notm in September,
which 15 probably due to poor nurture. The new generation 0 +, showed high values of the
conditioning factor-0 8308, both 1n March and December with meanings 0.550. In October and

Hevember, close average coefficients were recorded: 0728 — 0729
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Figure 3.4.9 Mcan condition factor of whiting for 2019.
I11.3.5 Weight structure of whiting
Weight was measured of 838 specimens.
Table 3.5.1. Weight structure by age group.
age March June July | August | September | October | November | December
Weight, g
0 471 4,20
1 9,48 8,10 | 1079 | 1245 13 9,20 9,00 12
2 13,12 2060 | 1145 | 1465 18.86 15.85 13,42 10,28
3 25,46 33,941 | 15,84 19,52 24,86 19,34 15,38 15,12
4 3032 45,78 | 2049 33,14 28,13 20,98 18,67 25,67
S 4474 | 53,93 27.62
I11.3.6 Size structure of whiting by age group
The fish length was measured of 838 specimens.
Table 3.6.1. Length structure by age group.
age | March | June July August | September | October | November | December
Length (L) cm
0 8.35 9,10
1 10,74 | 10,27 | 10,01 9,80 10,21 11,0 10,75 10,50
2 11,89 | 13.93 11,98 10,23 13.58 13.0 1225 11,55
3 15.54 | 16,35 | 15,10 12,50 s 14.0 1243 13,12
4 16,63 | 17.91 15,65 15,50 17.15 14.28 13.67 15,17

fipoexm Ne BG 14MFOP001-3.003-0001-C01, © CrbupaHe, ynpaeneHue U usronssaHe 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 deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo
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EBPONEACHM CHID3 PR
EBPOIE m M ‘3[}”11, 3A MHAHMCTERCTBO HA E hlfﬂ(-ﬂ“l IL’), XPAHMTE M MOPCKO naho H
MOPCKD ARG W PUBAPCTROD TOPHTE PUGAPCTBO
| 5 [ 1843 [1962] | | | 1525 | | |

The analysis of the size structure in an annual aspect (Figure 3.6.8) shows that the average
values for length by age group vary in 2019 year. The data on the size of the one-year whiting
in Bulgarian catches in 2019 ranged from 9.80 to 11.0 em. From the figure illustrating mean
lengths are seen that with increasing age, the linear dimensions naturally increase. The species
has the highest rate of linear growth in the first two-three vears of its life.
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Figure 3.6.1. Length structure for 2019.

I11.3.7 Length- weight relationship

The interrelation between the size (L) and the weight (W) of the sampled specimens is
described by the equation: W = 0.0452% 1>

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

Table 3.7.1 Length-weight relation parameters.

year a n

2019 0.0452 2371

I11.3.8 Sex ratio
The sex ratio was determined of 100 samples. Sex of the determined specimens, 56% was
male and 44% was female (Figure 3.8.1).
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Male m Female

56

Figure 3.8.1 Sex ratio of whiting (Merlangius merlangus) caught in the Bulgarian
Black Sea waters.

The average lengths in females by age groups are higher, except for four-vear-old specimens,
in which males show higher values of average lengths (Figure 3.8.2).
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Figure 3.8.2 Sex ratio by zsize and age of whiting for 2019,

I11.3.9 Fertility

Fertility was determined on 100 sg)ecimens. Gonado somatic index 15 highly dependent on the
on the zexual glands weights (R'= 0.88), which i3 correlated with the high maturation of
fermales in the late spring and summer spawning processes of whiting (Figure 3.9.1).

[Mpoexkm Ne BG 14MFOP0Q0G1-3.003-0001-C01, © Crbupare, ynpaeneHie 4 U3non3gaHe Ha 0aHHU 3a
uernume Ha HayyHua adanus d usnwnHeHuemo Ha Qbwama nonumuxka e obracmma  Ha
pubapcmeomo 3a nepuoda 2017-201927, chuHarcupan om [llpospamama 3a& Mopcko deno u
pubapcmen, cuchuHaHcupana om Esponelickun cbio3 upes Eeponelickun ¢hoHO 3a MopcKo Oano u
pubapcmeo
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GSI and glands weight, Whiting
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Figure 3.9.1 Fig. Glandule weight (g) w2 G5 for whiting

Batch fecundity of whiting from the researched period correlated weakly with GSI (Figure

39.2).

Batch Fecundity
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Figure 3.9.2 EBatch fecundity ws. G5 for whiting,

11.3.10 Sexual maturity
sexual maturity was determined on 100 specimens. During this period it iz actively used in
sexual products, with over 80% of the degree of matunty being IV-VI
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Figure 3.10.1 Sexual maturity by age of whiting - female? and male .
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Figure 3.10.2 Sexual maturity along the length of whiting - female ¢ and male 7.

[11.3.11 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 (%6) by age groups and catch numbers were used to create

catch-at-age matrix for selected months by age groups (Table 3.11.1).

Table 3.11.1 Catch at age (10°°) matrix and biomass (kg) of whiting 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 deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u

pubapemeo
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EBPONEACKM CHID3
EBPOTERCHM DOH/ 3A

MHHMCTEPCTBO HA SEMESENAMETO, XPAHMTE #

MOPCKO [IEAD #

MOPCKD AEAO W PUEAPCTRO TOPMTE PHEAPCTBO
Catch-at-Age *10° (in thousands)

Age groups March June July August September
0 0,087269 2,891894 3,600791 2,01408875 0,739608194
1 0,86022 28.50581 35.49352 19,85316054 | 7.290423628
2 0,583453 19,33437 24073806 13,46562193 | 4,944809069
3 0.149603 4,957532 6,1 72785 3,452723572 | 1,267899761
4 0,29422 9,749813 12,1398] 6,790356357 | 2,493536197
5 0.114696 3,800774 4.732469 | 2647088072 | 0972056484
. 2,09 69,24 86,21 48,22 17,71

Biomass (kg)

Age groups March June July August September
0 0.397505725 13,17248 1640148 9174106 3,36889
1 7089897645 | 2349438 2925362 163,629 60,0874
2 7.736626268 256,375 319.2209 178.555 65,56847
3 3.992892955 1323158 164.7507 92.15269 33,84006
4 0.764860824 | 323,5863 402,9079 225,365 §2,75791
5 5,135361022 170,1747 211,8901 118,5199 43,52256
i 34,12 1130,57 1407,71 787.40 289,15

Age groups October November | December
0 2,920812567 0,005251474 2,863742454
1 28,79086673 0.05176453 28,22831 848
2 19,52771831 0035109855 19,14616384
3 5007107258 0,009002527 4. 909272778
4 9.847310941 0,01770497 9.654903131
5 3,838782231 0.006901937 3.763775797
z 69,93259804 0,125735254 68,56617647
Age groups October November | December
0 13,3042 0,02392 13,04425
1 2372533 0426641 232,6568
F 258,5388 0465559 253,8793
3 133,639 0,240276 131,0278
4 3268222 058761 1204363
5 171,8765 0,309025 168,5182
Z 1141.874 2,053032 1119.563

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 3.11.2).

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 deno u
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pubapemeo

Pageg 2



EBPONEACKM CHID3 0 T
EBPONERC HM ‘N'Pflﬂ, A MHHMHCTEPCTEO HA SEMEENME TO, XKPAHMTE M MOPCKO nEJ\O M
MOPCKO AEAO M PUEAPCTEO TOPMTE PUGAPCTBO

Table 3.11.2 Catch at length (10'6) matrix and biomass (kg) of whiting for selected
months.

Catch-at-length 10 (in thousands)
Length March June July August September
group
(cm)
8 0,039894 1.322008517 1.646076 0,920726 0338107
8,5 0,089762 2.974519163 3.703671 2071634 076074
9 0319154 10,57606814 13,16861 7,363581 2704853
9.5 0,191991 6362165988 7.921741 4 430995 1627138
10 0,122176 4.048651083 5,041108 2,819724 1035451
10,5 0,127163 4,213902148 5,246868 2,934815 1077715
11 0.114696 3,.800774486 4,732469 2.647T088 0.972056
11,5 0,079788 2.644017034 3,292152 1.841453 0676213
12 0 079788 2644017034 3202152 1.841453 0676213
12,5 0057348 1,900387243 2.366234 1,323544 0.486028
13 (0.082282 2. 726642566 3.395032 1.898998 1.697345
13,5 0,069815 2.313514905 2,880633 1611271 0.591687
14 0069815 2.313514905 2880633 1.611271 0591687
14,5 0,077295 2.561391502 3,189272 1,783907 0.655082
15 0,084775 2, 809268099 3,407912 1,956543 0718477
15,5 0117189 3,.883400019 4,835349 2,704633 0993188
16 0,052361 1,735136179 2160475 1,208453 0.443765
16,5 0,047374 1.569885114 1,954715 1,093362 0401502
17 0,057348 1,900387243 2,366234 1,323544 0486028
17,5 0064828 2.14826384 2674874 1.49618 0.549423
18 0,062335 2065638308 2571994 1,4386335 0,528292
18,5 0,034907 1.156757452 1,440317 0805636 0295843
19 0,017454 0.578378726 0,720138 0,402818 0,147922
19,5 0,017454 0578378726 0,720158 0,402818 0,147922
20 0,012467 0.413127662 0,514399 0,287727 0105658
5 2.09 69,24 86,21 48,22 17.71
Biomass (kg)
Length
group March June July August September
(cm)
8 0,173193 5.739241 7.146117 3.997153 1467824
8,5 0411168 13,6252 16,96519 9,489412 3.484676
9 1.617823 5361116 66,75301 37.33804 1371117
0,5 1.113063 36,8843 43,92609 25,68858 9.433291

fipoexm Ne BG 14MFOP001-3.003-0001-C01, © CrbupaHe, ynpaeneHue U usnonssaHe Ha daHHU 3a
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pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
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EBPONEACKM CHID3
EBPOTERCHM DOH/ 3A

MHHMCTEPCTBO HA SEMESENAMETO, XPAHMTE #

MOPCKO [IEAD #

MOPCKD AR W PUBAPCTRO TOPHTE PUGAPCTBO
10 0,945523 31.33257 3901321 21,82189 8.013374
10,5 1,144523 3792702 47,22417 26,41466 2699918
11 1,175041 3893831 48,48337 2711898 995856
11,5 0,916547 30,37238 3781764 21,15315 7.767803
12 1,090276 36,12939 44.98589 25,16268 9240172
12,5 0,806026 26,70994 33,25742 18,60241 6,831127
13 1,289288 42.72422 53,19732 29,75572 10.92681
13,5 1,173158 38,87592 48,40568 2707553 9,942602
14 1.287054 4265017 53,10513 29,70415 10.90788
14,5 1,56909 51.99625 64,74223 36,21332 13.29816
15 1,968552 65,23355 81,22442 45,43257 1668362
15,5 2.966355 98,29856 122,3948 68,46103 25.14007
16 1,458259 48,32354 60,16923 33,65542 12,35885
16,5 1,5373 5094277 63,43051 35.47961 13,02873
17 2,041588 67.65379 84,23794 47,11817 17,30261
17,5 2,486159 82,38592 102,5814 57.37851 21,07038
18 2,786363 02,33403 114,9681 64,30698 23.61463
18,5 1,640651 54,3676 6769488 37.86487 13,90463
19 0,89782 29,7518 37,04494 20,72095 7.609089
19,5 0.940756 31.17461 38.81653 21,71188 7.972976
20 0.681568 2258569 2812218 15,73003 5,77634
5 34,12 1130,57 1407,71 787,40 289,15
Catch-at-length *10°* (in thousands)
Length
group October November December
(cm)
8 1.335228602 | 0002400674 | 1,309139408
8,5 3,004264355 | 0,005401516 | 2,9455636067
9 10.68182882 | 0.019205391 | 1047311526
9,5 6425787648 | 0.011553243 | 6,300233399
10 4089137594 | 0.007352064 | 4009239436
10,5 4256041169 | 0007652148 | 4172881862
11 3. 838782231 0.006901937 3, 7637715797
11,5 2,670457204 | 0.004801348 | 2618278815
12 2,670457204 | 0,004801348 | 2618278815
12,5 1919391116 | 0003450969 | 1,881887898
13 2,753908992 0,00495139 2,700100028
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EBPONEACKM CHID3
EBPOTERCHM DOH/ 3A

MHHMCTEPCTBO HA SEMESENAMETO, XPAHMTE #

MOPCKO [IEAD #

PUBAPCTBO

MOPCRD 4RO W PRBEAPCTRO TOPHTE
13,5 2,336650054 | 0004201179 | 2,290993963
14 2,336650054 | 0,004201179 | 2,200993963
14,5 2,587003417 | 0004651306 | 2536457602
15 2,83736078 0,005101432 | 2,781921241
15,5 3922234019 0,00705198 3,84559701
16 1,75248754 0.003150884 | 1,718245472
16,5 1,585583965 0.0028508 1,554603046
17 1,919391116 | 0.003450969 | 1,8818857898
17,5 2,169746479 | 0.003901095 | 2,127351537
18 2,086294691 | 0003751053 | 2,045530324
18,5 1,168325027 0,00210059 1,145496982
19 0.584162513 | 0,001030295 | 0,572748491
19,5 0,584162513 | 0,001050295 | 0,572748491
20 0.417258938 | 0,000750211 | 0,409106065
5 69.93259804 | 0.125735294 | 68,56617647
Length
group October November December
(cm)
8 5.796634 0,010422 5,683373
8,5 13,76146 0,024742 13,49257
9 54.14727 0,097354 53,08928
9,5 3725334 0,06698 36,52544
10 31.64589 0,056898 3102756
10,5 3830629 (1.068873 37,55781
11 393277 (0,070709 38,53927
11,5 30,6761 (0,055154 3007672
12 36,49069 0,065608 33,77769
12,5 26,97704 0,048503 26,44993
13 4315146 0,077584 42,30832
13,5 39,26468 0,070596 38,49748
14 4307667 0,07745 42,23499
14,5 52,51621 0,094422 51,49009
15 65, 88588 0,11846 64, 59853
15,5 9928155 0,1 78503 9734167
16 48 80678 0,087752 4785314
16,5 51,4522 0,092508 5044687
17 6833032 122854 6699521
17,5 83,20978 0,149607 81,58393
18 93,25737 0.167672 91,43521
18,5 5491128 0,098728 53,83836
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Fig.3.11.1 Dynamics of the biomass of the whiting for 2019,

In 2019, there are 3 peaks in the biomass of whiting (July, October and December), followed
by a sharp decline in March-September and November.
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Figure 3.11.1 Dynamics of the biomass of the whiting for 2019,

I11.3.12 Coefficient of variation of length
na

IV. Conclusions and recommendations

During the period considered, catches are represented by relatively smaller specimens. The
temperature conditions and good nutrition base are likely to be favorable for the formation of
good clusters in June. The age structure of whiting catches is represented by 4-6 age groups.
The increase in whiting is allometric. The share of male specimens during the study is (34%)
and female fish, respectively (46%). The gonado-somatic index is highly dependent on the
weight of the reproductive glands, which i1s associated with the high rate of maturation of
females in late spring and summer.
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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 1n fish. It 1s 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
cach 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

IV.2.1.1 Geographic area coverage

Data of present analysis were collected from landing ports of Bulgarian Black Sea coast.
During the 2019, 16 samples with 2027 specimens were collected and processed.

IV.2.1.2 Sampling period
Monthly sampling was carried out as investigated area includes the Bulgarian Black Sea
coast,

Date Sampling ports Species Fishing vessel Catch/kg Fishing Gear

1/02/ 2019 Varna Red mullet SVETA ANNA 15 Midwater otter trawl
MUT -1 BH 8265 {OTNM)

4 /03/2019 Varna Red mullet PERLA BH3480 11 Midwater otter trawl
MUT (OTM)

12405/ 2019 Nesebar Red mullet VIOL A BC 042 5 Midwater otter trawl
MUT (GTND

13/06/2019 Bgla Red mullet BL 2133 10 Midwater otter trawl
MUT (OTN

6 /07 2019 Varna Read mullet BARBUN BH 67% Midwater otter trawl
MUT 7979 (OTM).

6 /07 2019 Balchik Red mullet KORSARII BH 430 Midwater otter trawl
MUT 7643 (OTM)

24/08/2019 Varna Red mullet TRIGONA 10 Midwater otter trawl
MUT BH8579 (OTM)

20 /08/ 2019 Kavarna Red mullet SV. NIKOLAT 60 Midwater otter trawl
MUT BHS81920 (OTM)

6/09 2019 Varna Red mullet SVETA ANNA T 320 Midwater otter trawl
MUT BH 8265 (OTM)

27/09/2019 Nesebar Red mullet PERLA BH 900 Midwater otter trawl
MUT 3480 (OTM)
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Figure 2.1.2.1 Eesearch area and plan of the sampling ports of Bulgarian Black Sea coast

IV.2.1.3 Statistical analysis of data

mee section statistical analysis of sprat.

IV.3 Results
IV.3.1 Landings statistics in 2019
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fficial statistics on landings duning the peniod of examination are presented in Figure 3.1.1.
In Cctober the highest catches of red mullet were made in the Bulgan an area of the Black Sea

— 383 7 kg (Figure 3.1.1).
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Figure 3.1.1 Landings statistics of red mullet

IV.3.2 Length structure of landings
In February, length class 11.00 cm predominate significantly, with high percent (27%),

followed by 13,00 cm length class (12%0.
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Figure 3.2.1 Length structure of red rullet landings in February 2019,
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In March, length classes 2.00 and 10.00 ¢t and 11.5 cm were higher, but the rest of length
classes presented with lower share in the catches.
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Figure 3.2.2 Length structure of red mullet landings in arch 2019,
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Figure 3.2.3 Length structure of red mullet landings in IMay 2019,

Mo specific predominance of length classes in June was observed as the biggest classes share
decreased
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Figure3.2.4 Length structure of red mullet landings in June 2019,

Later, in July 12.5-13 5cm length classes presented wath the highest percentage, as smaller
and higher lengths were minor in the catch
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Figure 3.2.5 Length structure of red mulletlandings in July 2019

similarly, in August 2 length classes predominate: 11.00 and 13cm length classes.
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Figure 3.2.6 Length structure of red mullet landings 1n August 2015

The share of many length classes in Zeptember increased, as per 10.00 to 13.00 cm length
classes the share increased. Smaller 7 cm to 9.5 cm and 135 cm to 16 cm, represented 1 to
3% from the total.
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Figure 3.2.7 Length structure of red mullet landings in September 2015,
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Figure 3.2.8 Length structure of red mullet — October 2019

The percentages of size groups 9, 10, 105 cm preval in catches 1n October 2019 {16%,
18.5%; 13%). The other size groups were at a negligible percentage of catches. This 1z
probably related to the absence of actively breeding zexually mature individuals, given the
fact that we are looking at a past breeding season of the species.
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Figure 3.2.9 Length structure of red mullet — November 2019,
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In Movember, we observe a normal distribution of the size structure, with predominant size
groups of 10to 12.5 cm.
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Figure 3.2.10 Length structure of red mullet — December 2019

In December 2012, the linear distribution was similar to that in November, with a slight
increase in size groups of 13.5-14.5 cm.

The prevailing class of red mullet was 11.0cmn The second peal was established at 13 ctn The
rest of length classess were present in lower percentage in 2019

RED MULLET PERCENTAGE SHARE IN CATCHES BY
LENGTH CLASS - 2019
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Figure 3.2.11 Eed mullet share by length classesszin 2019

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

Fag3104‘



EEPONERCKM Chio3 [
EBPONERACKN SO 1A WMHMCTEPCTED HA SEMEEAME TO, XPAHHTE W WMOPCKO OEAD

MAOPCHO AR50 M PURAPCTREO TOPMTE PHBAPCTBD

Red mullet mean lenght by age eroups - 2019

16 15.09375
13.625° =

< 14 e
5 11.59375 |
e Lo 1034375
T 10 9.2 |
A g T 416666667 | |
- & | | a
x L
= 2 | |

{) |

0 1 2 3 4 5

AGE (YEARS)
Figure 3.2.12 Mean length by age of red mulletin 2015
Length varied from 7.4-15.1 cm and ages from 04 - 5+ y’l Fig.3.2.12).

IV.3.3 Age structure of landings

The three readers determined the age of red mullet otoliths, and reader 1 read all otoliths
twice. Specimens (n = 2000 were used for age determination. Indices of precision for age
readings within and between readers are presented in Table 3.3.1.

The test of symmetry (¢ Riwka = 3, df=4, P =0.1452; ¥’ piwsrs = 7. 12, di=3, P=0.220: 4’ powss
=622, &F&=5, P=0.2201) showed that age disagreement was due to simple random error and
notto a systematic difference between readers.

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

Index Index comparison
Reader1 Betw een read exs
APE [%q 1.022 4230
CV [%q 2323 3114
D [%9 1.401 5006

APE = average percentage error, OV = coefficient of vartation, 2=index of precision

3-3+ years old specimen predominated 1n February (60%), followed by 44+ (27%). The
yvounger (1-2+) and the oldest (5+) showed insignificant presence in the catches
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Figure 3.3.1 Age distribution of red mulletin Febtuary 2019

March age distribution was predominated (45%) by 1-1+ years old individuals. Second in
terms of presence was 3-3+ years old individuals.
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Figure3.3.2 Age distribution of red mulletin March 2015

May age distribution show prevailing 2-2+ and 3-3+ age olds.
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Figure 3.3.3 Age distribution of red mullet in Mlay 2013,

In Tune prevailing age was 2-2+
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Figure 3.3.4 Age distribution of red mullet in June 2013,

44+ vears olds in July reached 60%, followed by 2-3+ olds 28%. The rest of age groups
were presented with very small share.
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Figure 3.3.5 Age distribution of red mullet in July 2015

In August the share of age groups were similar to July, but with increase of 3-3+alds share
up to 53%, and decrease in 4-4+ olds to 32%.
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Figure 3.3.6 Age distnbution of red mullet in August 2019

The situati on in September was similar to the Tuly-August, az 2-3+ and 4-4+ predominated
in the catches.
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Figure 3.3.7 Age distribution of red mullet in September 2015

2 3 E 5

Age [years)

35

30

5

20

15

Percentage sharef%)

10

5
.,
i) 1

Figure 3.3.8 Age structure of red mullet — October 2019,

In Cctober 2019, 1-3 + yvear olds predominate. Chserved (3%0) presence of recruitment (0 +
¥)
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Figure 3.3.9 Age structure of red mullet — November 2019

In Movember there 15 no presence of recruts (0 +v), 1-1+ decrease significantly in catches,
also the oldest 2+ 2-3 + vr, retain their high percentage, similar to October 2019
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Figure 3.3.10 4ge structure of red mullet — December 2015

The age structure in December 2019 shows a significant increase in the percentage presence

of 1-1 + years, at the expense of 2-2 + and 3-3 + years. The older age groups were
subordinate to the catches.

3-3+4 olds prevail in catches (Fig. 3.3.11) with higher percentage, followed by age 4-44+ The
recruits present wih low share below 2%0.1-1+ and 2-2+ posess almost the same share in the
catches.
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RED MULLET PERCENTAGE SHARE BY AGE
GROUPS PRESENTED IN CATCHES IN 2019
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Figure 3.3.11 Share of age groups in 2015
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Figure 3.4.1 Fulton condition factor of red mullet by length classes in February 2019
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Figure 3.4.2 Fulton condition facter of red mullet by age classes in February 2015
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Figure 3.4.5 Condition factor of red mullet in May.
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Figure 3.4.7 Condition factor of red mullet in May 2019,
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Figure 3.4.8 Fulton condition factor by length classes of red mullet in June 2015,
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Figure 3.4.13 Fulton condition factor of red tmullet by age classes in August 2019,
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Figure 3.4.14 Fulton condition factor by length classes of red mullet in September 2015,
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Figure 3.4.15 Fulton condition factor of red mullet by age classes in September 2015

In terms of weight, the eldest age groups 4-d4+and 5-5+ old individuals have the highest
contribution (average highest mean weights).
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Figure 3.4.16 Fulton condition factor of red mullet by length classes in Cretober 2019,
The size factor of the red mullet size 1n October 2019 13 remarkably good (0.5-1.2)
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Figure 3.4.17 Fulton condition factor of red mullet by age classes in October 2019,

The red mullet condition factor by age indicates that 4-5 + year olds are the largest in size)
have the highest status factor.
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Figure 3.4.18 Fulton condition factor of red mullet by length classes in November 2019

In Mowvember, the condition factor peak shifted to 8.5 to 9 cm. The other size groups have
sinilar levels of status factor, about 1.
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Figure 3.4.19 Fulton condition factor of red mullet by age classes in MNowember 2019,

The one year’s olds in November show higher values of the status factor.
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Figure 3.4.20 Fulton condition factor of red mullet by age classes in December 2019,

The condition of the red mullet declined in December, being most noticeable for the 1dcm

SIZE group.
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Figure 3.4.21 Fulton condition factor of red mullet by age classes in December 2015

The decline in the state factor in December 12 most noticeable at the age of 4 +

Low condition of age 2-24 (14-14.5 cm)was observed for red mullet in 2019 (Fig 3.4.22).

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

Fagel 19



L

EBPONERACHH SOHA 34 MIAHMCTEPCTEO A SEMEAE/ME O, XPAHMTE W MOPEKD GEAC W
MOPCHD ALA0 W PURAPCTRED TOPMTE PHBAPCTED
REDMULLETFULTON COEFFICTENT BY RED MULLET FULTOHN
LENGTH CLASSES [N 2019 COEFFICIENT BY AGE GROUPS
2019
‘ 1,0695 85065524 1,071740
e 108 4 314 176
el Tl R 1 A Lo 8 1,027346
BreiE T e | 5 R C — 503
= : % d = 1,004529
E 102 =
g £ - 0983453 a4
: 1 = 727
8 2 0s8 &
" a2 = —
: Z 096 =
0% =
092 —= —— | :
TOE N RE N BSOS LL SR 125 13 15 48 (4508 18 1R 16517 d & 2 3 3 3
[E0TH CLASSES 40M) Age (yearsy

Figure 3.4.22 Condition factor of red mullet by length and by age.

ITV.3.5 Weight structure

Weight was measured of 2027 specimensz In terms of weight, the largest age groups 4-4 + and
5-5 4+ annual individuals have the highest contribution (average highest average weights) in
catches.
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Figure 3.5.1. "Weight structure by age group.

By weight, the eldest age groups prevail in October-December, 2012, From Fig. It can be seen
that the recruits is not present in December 2019

“Weight increase gradually from 7 to 17 length groups and varied from 3.4-49.33 g.
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Figure 3.5.2 Mean weight by length and age of red mullet, 2019,
IV.3.6 Size siructure by age group
The fish length was measured of 2027 specimens.
Table 3.6.1. Length structure by age group.
February March May June July August Sep tember
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m‘ﬁTm’u WAHMCTERCTRO HA SEMEENME TO, XPAHMTE W MOPEKO ﬁ,emﬁ
MOPCHOD ALS0HA PURAPLTRD TOPMUTE PHBAPCTBO
Age Length (cm)
1] fufa fufa s ffa ffa fufa .25
1 925 9.25 Q25 925 Q.25 Q25 Q.25
2 10 10 1o 10 1a 1a 102
3 1125 1135 11.25 1125 1125 1125 1125
4 13.5 13.5 13.5 13.5 135 1325 135
-] 155 145 1475 14.5 1475 1425 1525
Octoher | Movemher | December
Age Length (cm})
1] 75 TA
1 2.3 8.5 1075
2 R 10.5 1225
3 11.5 115 135
4 1325 1373 1475
5 lé 525 15325

The length comprized from 7 to 17cm, as the mean individual weights varied from 3. 1to 49 3
g
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Figure 3.6.1 IMean weight by length class of red mullet, 2015

IV.3.7 Length- weight relationship

The interrelation between the size (L) and the weight (W) of the sampled specimens 1z
described by the equation: LWE analysis: W = 00222 « [26%7

WVon Bertalanffy growth parameters: L0y = 36,6722, K = 0.0851, £y = —32.3509

The growth of the bubbler was allometrically negative (h = 269

According to the growth model, the growth rate 15 very low, at the expense of the maximum
theoretical dimensions.
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Figure 3.7.1 LWE model of Eed mullet 201% — Measured (cbserved) va. model predicted

values.

IV.3.8 Sex ratio
The sex ratio was determined of 230 samples. Sex of the determined specimens, 51% was

temale and 49% was male (Figure 3.8.1).
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Figure 3.8.1 Sex ratio of red mullet (Mullus barbatius) caught in the Bulgarian Black
SEa waters.
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EBPONEACKM CHID3
EBPONEACHI DOHJ 3A
MOPCHD ALAO M PUEAPCTRO

Females prevail by mean lengths in all age groups over the males, with exeption of age 4-4+
where females to males lengths were equal (Fig.3.8.2 and 3.8.3).

MHHMCTEPCTEO HA SEMEAEAMETO, XPAHKTE W

MOPCKO IEAO W
PHGAPCTBO
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Lenghts

8,77

3

9,99 10,65 12,47
Lenghts

Figure 3.8.2 Sex ratio of red mullet by length -females? and males 7.
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Figure 3.8.3 Sex ratio of red mullet by age —females$ and males 7.

IV. 3.9 Fecundity

100 specimens were investigated for batch fecundity of red mullet. The degree of
reproduction during the research period indicates a good level of determinicity (1 = 0.5),

which is directly dependent on the active propagation period of the species.
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yenume Ha HayyHus aHanu3 U usnbfAHeHuemo Ha Obuwama nonumuka 6 obnacmma Ha
pubapcmsomo 3a nepuoda 2017-2018%2.", chbuHaHcupad om [lpogpamama 3a Mopcko deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u

pubapemeo

Pagel 24‘



=

ST Wi
5 L '::ﬂ': K] Ir TIRL
ERPONERCEM Chin3 r ¥ A
ERPONERC KM SO 3A MAHMCTERCTED HA SEMESEAMETO, XPAHHTE M MOPCKD QEAD W
BACHPCHO ALS0 M PURAPCTRED TOPMTE PHBAPCTBO
Batch fecundity of red mullet
BO0
. Y = 255, 4500008
00 - R = 04088
BO0 e

L
-,

:

Batch fecundity
£
8

—t *
i
300 :
200
100
.|_'p !
Mo.individuals

Purypa. 3.9.1 Dependence of the portion fertility on the weight of the measured specimens.

The Goado somatic index for red mullet varies widely, with no pronounced correlation
between the index and the individual weight of the measured specimens.

G5l vs ind.weight of red mullet
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Purypa. 3.9.2 Dependence of the gland weight on the gonadosemal index (GET)

IV.3.10 Sexmal maturity

250 specimens are used for maturity determination. The red mullet 13 a sumtner breeding
species. The beginning of the active breeding of the species was registered in March-Apnl. In
Tune, we observed mass mature sex products in over 40% of the female subjects surveyed.
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BACEPCHO ALA0 M PURAPCTRD TOPMTE PHBAPCTED

The Oct-Dec period, 2019 15 beyond the active breeding season of the species. Sexually
immature individuals (12.3%40) were present at a relatively high percentage. Individuals with

glandular maturity ITI-WVI - 2b-4b (GFCM tmacroscopic maturity scale for bony fish)
predominated.

The active breeding season for the bubo has passed in October-December, 2012 Due to this
tact, determination of Gls and portion fertility cannot be performed during the study penod

1
s B

Figure 3.10.1 Sex maturity by age for red mullet, 2019,
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Figure 3.10.2 Sex matunity bylenght for red mullet, 2015,
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Males (Fig.3.10.1 and 2) have less age groups and mature glandula the age of 2-2+ and mean
length of 9.99 cm. Females posess larger range of ages as recruitment was present just for
them, and the largest range of mean lengths, accordingly.

IV.3.11 Catch numbers and biomass by age and length
Feb till june the biomass of red mullet was low.Then in july started to increase, and in
October was the highest (mean September-November was the highest biomass established)

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 3.11.1).

Table 3.11.1 Catch at age (10°°) matrix and biomass (kg) of red mullet for selected
months.

Age groups Catch-at-Age *10° (in thousands)
February | March May June July August | September
0 0.007267 | 0.056902 | 0.005932 | 0.003856¢ | 6212633 | 2.104962 | 14.53112
1 0.390259 | 3053966 | 0318579 0.207076 | 3336515 | 1130477 TRO.3984
2 0303669 | 2.377917 | 0.247893 | 0.161131 | 250.6210 | 87.96497 | 607.2459
3 1.7482 1368948 | 1427102 0.927616 | 1494622 | 506.4072 3495.865
4 0.754027 | 5.904492 | 0.615532 0.4000% | 6446545 | 218.42106 1507.823
5 0.046654 | 0.365332 | 0.038085 | 0.024755 | 39.88711 | 13.51453 | 93.29446

Biomass (kg)

Age groups | February | March May June July August | Sepiember
0 2.04E-05 0.00016 1.67E-05 1.08E-05 | 0.017457 | 0.005915 0.040832
1 0.002556 | 0.020017 | 0.002087 | 0.001356 | 2185417 | 0.740462 | 5.111609
2 0002721 0.021306 | 0.00222]1 0.001444 | 2326212 | 0.788106 5.440923
3 0.024202 | 0.189517 | 0Q.019757 | 0.012842 | 20.6915 | 7.010686 | 4R.39665
4 0018097 | 0141708 | 0014773 0.009602 | 1547171 | 5.242118 36. 18775
. 0.001404 | 0.010993 | 0001146 0.000745 | 1.200203 | 0.40060632 280723

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 3.11.2).

Table 3.11.2 Catch at length (10'6) matrix and biomass (kg) of red mullet for selected
months.

Length Catch-at-length =107 (in thousands)

age 127
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groups February March May June July August September
cm
: 7 ) 0.005616416 | 0.043979979 | 0.00458483 | 0.002980139 | 4801749418 | 1.626926807 | 11.23111337
7.5 0.001254226 | 0.009821355 | D.001023858 | 0.000665507 | 1.072298942 | 0.363315896 | 2.508067359
9 (0.113130363 | 0.885880003 | 0.092351316 | 0.060028356 | 96. 72068812 | 32.77086465 | 226.2260936
9.5 0.240107784 | 1.880190955 | 0.196006354 | 0.12740413 | 2052799051 | 69.55285489 | 480.1420661
10 0.295851218 | 2.31669617 | 0241511198 | 0.156982279 | 252.9376969 | 85. 70024873 | 591.6118692
10.5 0.333002888 | 2.607616495 | 0271839093 | 0.17669541 | 284.7004796 | 96.46210198 | 665.903837
11 0.69636906 | 5.452996089 | 0.568464539 | 0.36950195 | 5953600174 | 201.7196416 | 1392.524946
11.5 0.345898043 | 2.708593447 | 0.282365749 | 0.183537737 | 2957251785 | 100.197486 | 691.6201979
12 0.335099903 | 2.624037405 | 0273550941 | 0.177808112 | 286.4933203 | 97.06955154 | 670.0972247
12.5 0.29265404 | 2291660312 | 0238901257 | 0.155285817 | 250.2042732 | 8477411122 | 585.2184929
13 0.336753251 | 2.636984134 | 0274900613 | 0.178685399 | 287 9063487 | 97.54848267 | 673.4034152
13.5 (.143829577 | 1.126273648 | 0.1174119 | 0.076317735 | 122.9669503 | 41.66361263 | 287.6151249
14 0.059691519 | 0467421142 | 0048727771 | 0.031673051 | 51.03320357 | 17.29104951 | 119.3647658
14.5 0.037647169 | 0.294800382 | 0.030732383 | 0.019976049 | 32.18640869 | 10.90538605 | 75.28281329
15 0.010355469 | 0.081089659 | 0.008453444 | 0.005494738 | 8.853397238 | 2.999704491 | 20.70776698
15.5 0.002077393 | 0.016267258 | 0.001693831 | 0.00110220 | 1.77606493 | 0.601765605 | 4.15414984
16 0.000738118 | 0.0053779913 | 0.000602545 | 0.000391654 | 0.631052902 | 0.21381309 | 1.476009276
Length
il i Biomass (kg)
(cm)
February March May June July August September
7 1.53141E-05 | 0.000119919 | 1.25013E-05 | 8.12585E-06 | 0.01300277 | 0.004436087 | 0.030623502
TN 5.1047E-06 | 3.99729E-05 | 4.1671E-06 | 2.70862E-06 | 0.004364257 | 0.001478696 | 0.010207834
9 0.000789084 | 0.006179013 | 0.00064415 | 0.000418698 | 0.6746268 | 0.228576781 | 1.577927003
0.5 0.001767042 | 0.013837024 | 0.001442484 | 0.000937614 | 1.510731097 | 0.511865303 | 3.533543869
10 0.002673535 | 0.020935414 | 0.002182477 | 0.00141861 | 2.285735801 | 0.774452085 | 5.346251057
10.5 0.003599624 | 0.02818726 | 0.002938469 | 0.001910005 | 3.077494886 | 1.042715579 | 7.198146121
11 0.009593367 | 0.075121936 | 0.00783132 | 0.005090358 | 8.201839253 | 2.778943877 | 19.18379708
11.5 0.005369785 | 0.042048707 | 0.004383498 | 0.002849274 | 4590892543 | 1.555484365 | 10.73792698
12 0.005685766 | 0.044523031 | 0.004641442 | 0.003016937 | 4.861040033 | 1.647015629 | 11.36979191
12.5 (.005200203 | 0.04142553 | 0.004318333 | 0.002807047 | 4522853782 | 1.532431499 | 10.57878684
13 0.007416923 | 0.058079045 | 0.006054631 | 0.00393551 | 6.341000405 | 2.148485701 | 14.83157471
13.5 0.00364404 | 0.028535064 | 0.002974727 | 0.001933572 | 3.115468283 | 1.055381711 | 7.286964486
14 0.00163529 | 0.012805323 | 0.001334931 | 0.000867705 | 1.398089632 | 0.473700167 | 3.27007967
14.5 0.00108531 | 0.008498641 | 0.000885967 | 0.000575879 | 0.927884616 | 0.314385492 | 2.170287619
15 0.000327517 | 0.002564662 | 0.000267361 | 0.000173785 | 0.280010709 | 0.094873116 0.65493463&,.}
155 7.14658E-05 | 0.000559621 | 5.83394E-05 | 3.79206E-05 | 0.061099594 | 0.02070174 | 0.142909678
16 3.06282E-05 | 0.000239837 | 2.50026E-05 | 1.62517E-05 | 0.02618554 | 0.008872174 0.06124700‘!"!
g
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Table 3.11.3 Catch by size and age (10 3) and biomass (kg) of the red mullet.

catch-at-length in numbers * 10-3 Biomass (kg)
Length (em) | October | November December October | November December
% 6200442 | 58.73555727| 31.65023796 | 0.232393 | 0.220140875| 0.118625095
7 53.23348 | 5042702096 | 27.17310072| 0.232393 | 0.220140875| 0.118625095
8 2327179 2204490533 | 118.7911603 | 1.626748 | 1.540986122 | 0.8303756635
8.5 218381 | 2068679721 | 111.4728599| 1.626748 | 1.540986122| 0.830375665
9 490.7018 | 464.8320253 | 250.4793501 | 4415459 | 4.182676616| 2.253876806
9.5 483.1639 | 4576915829 | 246.6316510| 42909263 | 4.072606179 | 2.194564259
10 1083.864 | 1026722633 | 553.2596807 | 11.27104 | 10.67683241| 5.75331711
10.5 1171.656 | 1109886023 | 598.0730986 | 14.05975 | 13.31852291 | 7.176818251
11 1129616 | 1070062527 576.6138127| 155703 | 14.74943859 | 7.947881369
11.5 1022836 968911989 | 5221078414 | 16.15128 | 15.29979078 | 8.244444106
12 957,383 | 906 9098807 488.69739 | 17.19705 | 16.29042471 | 8.778257034
12.5 £630.3233 | 6027764409 | 324.8120675| 13.94356| 13.20845247| 7.117505703
13 363.8599 344 677237 | 1857327499 | 8366133 | 7.925071483 | 4.270503422
13.5 1561741 | 1479406584 | 79.71929202 | 4.183067 | 3.962535741 | 2.135251711
14 1516038 | 1436112519 | 7738634837 | 3.485889 | 3302113118 | 1.779376426
14.5 88.78684 | 8410600874 | 4532135753 | 2.556318 | 242154962 | 1.304876046
15 3418789 | 3238551154 | 1745125431 | 1.161963 | 1.100704373 | 0.593125475
15.5 2658616 2518454138 | 13.57094007 | 1.045767 | 0.990633935| 0.533812928
16 1038626 | 9.838698303 | 5301680226 | 0.464785 | 0.440281749| 0.23725019
16.5 4921486 | 4.662026144 [ 2512179057 | 0.232393 | 0.220140875| 0.118625095
17 2.355537| 2.231353509| 1.202386984 | 0.116196| 0.110070437| 0.059312548
catch-at-age in numbers * 10-3 Biomass (kg)
Age (vears) October November December October | November Decentber

0+ 139.3825 132.034226 | 71.14795305 | 0.697178 | 0.660422624 | 0.355875285
1 1799442 | 1704.575801 | 918.5275878 | 16.38368 | 1551993165 | 8.363069202
2 3357.554 | 3180.543988 | 1713.867694 43.806 | 41.49655485 | 22.36083042
3 2459383 | 2320724393 | 1255395113 | 4427079  41.93683066 | 22.59808061
4 531.4150 | 5033997282 | 271.2619306| 13.59497| 12.87824116| 6.939568061
5 93 56456 | 8863184724 | 4776015052 | 3485889 | 3302113118 | 1779376426

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 deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u

pubapemeo

Page]. 29



EBPONEACKM CHID3
EBPONEACHI DOH 3A
MOPCKO AEAO M PUEAPCTEO

MOPCKO [IEAD #
PUBAPCTEO

MHHMCTEPCTRO HA 3EMEAEAMETO, XPAHMTE W
TOPHTE

Biomass dynamics of red mullet in 2019
1,40E+02 4
1.20E+02
1LOOE+02 -+
-
% 8,00E+01 -
g
2 6.00E+01 A
A
4.00E+01 -
2.00E+01

0,00E+00

Feb  March May  June Oct Nov  Dec

July  Avgust Sept
months

Figure 3.11.1 Biomass dynamics of red mullet in 2019.

1V.3.12 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 0.10 - 0.22 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 3.12.1 Length coefficient of variation of red mullet samples.

Coeffici | Februar | March May June July August | Septemb | October | Novemb | Decemb
ent of v er er er
variatio
n(CV)
1st na na na na = = CY= = i (ki
sample 017 016 .15 010 011 013
2nd CV = CV = Y= CV= CV = CV =
sample 0.18 0.20 0.20 0.14 0.22 0.20

V. Conclusions

*[n the spring season - May and June, the age structure was characterized by 4-3 age classes.
In 2019, one-year-old fish presented in the age structure in spring catches (March) with a high
participation rate, which is associated with its high vield.

*The size and age composition of the months and seasons will depend on the seasonal
dynamics and the distribution of the stock.
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*During the study, the proportion of male individuals in all age groups was lower than that of
females. The breeding rate during the study period shows a good degree of determination,
which is directly dependent on the active breeding season of the species.

*The percentage share of size groups 9 -12.5 cm dominates in the catches in October-
December 2019.

The recruitment- 0+ vyears 1s registered in October, November decreases, and m December it
is completely absent in catches.

Red mullet condition was remarkably good during the Oct-Dec period, with a decline in the
situation in December, most noticeable for the 14 cm size group, corresponding to the age of
4+vy.

*According to the growth model, the growth rate is very low, at the expense of the maximum
theoretical dimensions.

*The active breeding season for the red mullet has passed in Oct-Dec, 2019. Due to this fact,
determination of’ GSI and batch fecundity cannot be performed during the study period.
Recommendations: The presence of recruitment in the coming months should be monitored in
order to draw conclusions about the reproductive potential of the species
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V. Biological monitoring of anchovy (Engraunlis encrasicolus)

V.1 Objectives

The European anchovy, Engraulis encrasicolus, 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 1s 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 dynamies in length, weight, as well as to determinate condition of
anchovy species using the so-called condition factor. The condition factor 1s 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.
During the 2019, 8 samples with 1643 specimens were collected and processed.

V.2.1.2 Sampling period

Date Sampling Species Fishing vessel Catch/kg Fishing Gear
ports

9 /04/2019 Nesebar Anchovy FV 40 250 Midwater otter trawl
(ANE) {OTM).

27 16/ 2019 Nesebar Anchovy FVv 40 200 Midwater otter trawl
(ANE) (OTM).

19 /08/2019 Varna Anchovy LEFER VN 03 20 Midwater otter trawl
(ANE) (OTM).

22 /09/,2019 Varna Anchovy EGEO 2 VN 38 Midwater otter trawl
(ANE) 8339 {OTM).

22 /10/2019 Fomorie Anchovy EGEO 1 BH 100 Midwater otter trawl
(ANE) 8428 (OTM).

8/11/2019 Pomopie Anchovy Midwater otter trawl
(ANE) EGEO1 BH 8428 150 (OTM).

712/ 2019 Nesebar Anchovy NIKO 560 Midwater otter trawl
(ANE) {OTM).

19/12/ 2019 Nesebar Anchovy FV 40 3100 Midwater otter trawl
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V.2.1.3 Statistical analysis of data
See section statistical analysis of sprat.

V.3 Results

V.3.1 Landings statistics

According to official catch statistics large catches were taken in December (58556 kg)
(Figure 3.1.1). The favorable climatic conditions allowed migration to our coast to be normal,
in longer terms, and the anchovy herds were detained in December.

0 T L] — L | i T
v v VI VI VI X X X1 XII

Figure 3.1.1 Landings statistics of anchovy.

V.3.2 Length structure of landings

The size frequencies of the anchovy are presented in Figure 3.2.1. In the catches from the
Bulgarian aquatoria of the Black Sea in April, 2019, the size composition is represented by
individuals with a body length of 9.0 em to 13.0 em. There are dominance of the individual
classes-11 in June, 10.5-in August and October, 10-in September, 9.0- in November and 9.5-
in December. The figures show that during the different months the variation order is
interrupted and it is absent or represented by very weak individuals with definite dimensions.
In June, the anchovy with a body length of 8.5 -9 cm has less share. In December it impresses
with the absence of an individual measuring between 11.5-12.5 cm. The absence of certain
size groups in catches during the season indicated that they did not reflect the composition of
the population proportionately.
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Figure 3.2.2. Histogram of length frequency data of landings in June, 2019,
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Figure 3.2.3. Histogram of length frequency data of landings in August, 2019.

13
12,5
12
11,5
11
10,5
10
95

=
wn
—_
=
—
whn

20

Figure 3.2.4. Histogram of length frequency data of landings in September, 2019.
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Figure 3.2.5. Histogram of length frequency data of landings in October, 2019.

11
10,5
10
9.5
8.5

TS

6.5

L]
u
=
o
=
w

20

Figure 3.2.6. Histogram of length frequency data of landings in November, 2019.
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Figure 3.2.7. Histogram of length frequency data of landings in December, 2019.

Predominance has a size group of 11.0 cm, with a replenishment of 8.5 ¢m and have a smaller
presence in landings in 2019.
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Figure 3.2.8 Size structure of anchovy for 2019.

V.3.3 Age structure of landings

The three readers determined the age of anchovy otoliths, and reader 1 read all otoliths twice.
Specimens (n = 756) were used for age determination. Indices of precision for age readings
within and between readers are presented in Table 3.3.1. The test of symmetry (;(2 RiveR2 = 3,
df=12,P=02121; ¥’ rivsrs = 2.94, df = 4, P = 0.3039; ¥’ povers = 2.15, df = 5, P = 0.4211)
showed that age disagreement was due to simple random error and not to a systematic
difference between readers.
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Table 3.3.1 Indices of precision for age readings of anchovy, from the Bulgarian

MHHHMCTEPCTBO HA SEMEENMETO, KPAHMTE ¥

TOPMTE

Black Sea waters, within and between readers.

MOPCKO [IEAD W

Index Index comparison
Reader 1 Between readers
APE [%] 1.100 4111
CV [%] 2.011 4.900
D [%] 1.172 2.271

APE = average percentage error, CV = coefficient of variation, 7 = index of precision.

In April 2019, in the age structure of the anchovy, the three-year-old fish were represented
with high participation rates. The proportion of four-year-old fish 1s relatively small, which
speaks of the high mortality of the oldest age groups, possibly from natural causes (Figure

3.3.1).

Figure 3.3.1 Age distribution of anchovy in April, 2019.

During the summer season (June) the meaning of two and three-vear anchovy was increased

age

and five-year-old fish were not observed in catches (Figure 3.3.2).
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Figure 3.3.2 Age distribution of anchovy in June, 2019.

The age structure of the anchovy in the month of August is represented by the following age
classes: 0-15.49%. one-year-19.01%, two-vear-32.39%, three-vear-15.49% and four-year-
17.61%. (Fig. 3.3.3). In the sample from September 1-1 + and 2-2 + are present at the highest
rate of 25% and 27% respectively. The distribution of the remaining age classes is as follows:
three-year-21% and zero-yearly-18%, four-year-9% (Fig. 3.3.4). During the month of October
and November, the age structure of the species 18 maintained, again the share of the two-year
specimens is high and occupies more than 82% of the catches. and the presence of four year
olds is expressed by about 16.82% (Fig. 3.3.6 -7). Such a high percentage speaks of a good
rate of replenishment.
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Figure 3.3.3 Age distribution of anchovy in August, 2019.
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During the autumn migration, herds are normally made up of one and two old species of
anchovy (Fig. 3.3.4). In September, their share was 25% and 27% respectively, and in
November-18.57% and 40.95%. The presence of the senior ages, usually for this season, is
insignificant (November 6%). The composition of autumn catches showed divergence
compared to those in the spring. In the autumn season (September), there is a noticeable
decrease in the large differences between the different age groups (Fig. 3.3.4). When
comparing the composition of catches from the two seasons, it was found that in the autumn 1t
reduced the importance of the offspring of four-vear-olds only 9%, and in April it was 13%.
In December there was a significant increase in the participation of the individuals from the
fourth Age class-17.61% (Fig. 3.3.7). The one-year anchovy in spring (June) participated with
17.91%, but in the autumn (September-25%) catches the importance increase. In October, there
was an absence (Fig. 3.3.6), and in November a decrease in the participation of zero age fish
(Fig. 3.3.7).
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Figure 3.3.4 Age distribution of anchovy in September, 2019.
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Figure 3.3.5 Age distribution of anchovy in October, 2019.
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Figure 3.3.6 Age distribution of anchovy in November, 2019.
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Figure 3.3.7 Age distribution of anchovy in December, 2019.

For 2019, the anchovy from the landings in the Bulgaran Black Sea arca showed a high
percentage of 2-2 + vears, followed by 3-3 + and 1-1 + years. The replenishment is well
represented in the catches in 2019.
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Figure 3.3.8 Age distribution of anchovy for 2019.

V.3.4 Condition factor
In June, anchovy was marked by a relatively high condition factor in all age groups, except
for four-year-olds (Figure 3.4.2).
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Figure 3.4.1 Condition factor of anchovy in April, 2019.
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Figure 3.4.2 Condition factor of anchovy in June, 2019

The highest averages of E during the month of August were registered into two and three-
vear-olds (Fig. 3.4.3). The values of the Fulton coefficient 1in September ranged from 0,588 to
0615 (Fig. 3.4.4). In Cctober, the lowest E coeficient walues were registered in the subjects
aged 1-1 4+, while the largest mean (c.f) averages were observed in 2-2 + and 3-2 + (Fig.
3.44).

Dunng the summer months the condition of the anchovy 1z low —k = 0.541 on average for
Angust (Fig. 3.4.3). In the autumn (September), the E values of 0604 (Fig. 3.4.4) showed an
increase due to the good nurture of anchovy and dunng avtumn migration. The new
generation 0+ showed low walues of the conditioming factor-0.538, as 1n August when it
entered the replenishment of the stock, and in December with meanings -0 422
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Figure 3.4.3 Condition factor of anchowy in August, 2019
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Figure 3.4.4 Condition factor of anchovy in September, 201%.
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Figure 3.4.5 Condition factor of anchovy in October, 2019,
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Figure 3.4.6 Condition factor of anchovy in November, 2015,

In December, the data obtained in its calculation show that in all age groups K has close
values (Fig. 3.4.6).
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Figure 3.4.7 Condition factor of anchowy in December, 2019

The E walues in an annual aspect show different variations in the individual months of the
veat (Figure 3.6.8).
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Purypa 3.4.8 Condition factor in 2019.

V.3.5 Sex ratio
The sex ratio was determined of 250 samples. Sex of the determined specimens, 39% was
male () and 61% was female (2) (Figure 3.7.1).
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39%

61%

Figure 3.5.1 Sex ratio of anchovy.
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The average lengths in females are higher. and in four-year-olds close values are observed.
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Figure 3.5.2 Sex ratio by size and age of anchovy for 2019.

¥V.3.6 Weight structure

Weight was measured of 1643 specimens.The highest weight showed the four-year-old fish-
12.73 g in June, and the lowest weight showed the 0 year fish in November-2. 57g. During the
summer months the weight increase at 1 + with an average weight for June and August from
6.34 g lags behind the average by about 1.0-1.5 g and in the senior ages the deviations are
below the norm by about-2.0 g. The weight increase in the winter season 1s relatively low,
which is expressed in values of 2.88g and 3.87 g for the age of 1+, respectively for December
and November, the fall with 2.0-3.0 g. In the senior ages, far behind of average weights below
the norm is in the range of 3.0 to 3.0 g in the winter months.

Table 3.6.1. Weight structure by age group.

Age April June August September October November | December
Weight, g
U 5,20 4.61 5,19 2.67 2.75
1 4,54 6,69 3,99 6,37 4.25 3.87 2,88
= 7.37 9,13 7,69 7,48 6.99 3.94 3.37
3 8,33 11,07 9,09 10,20 8.56 493 4.92
i 10,48 12,73 10.71 12,69 11.09 6.78 6.42

V.3.7 Size structure by age group.

The fish length was measured of 1643 specimens. Average body sizes in April are smaller
compared to the winter months — (November). This circumstance is related to the prevalence
of small-size groups at the beginning of the migration of the species to the Bulgarian Black
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pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo
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Sea coast. The dimensional composition of the population has a non-large variation and fits
within the range between 7.09 and 10.39 cm. In August the dimensional composition varies
between 9.45 and 12.84 cm. but the absence of groups with large sizes causes a decrease in
the average size (Fig. 3.7.3). In the sample from December there are no fish with a body
length 11.5-12.5 em, which reduced the average values for the month (Fig. 3.7.7).
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Figure 3.7.1 Average anchovy lengths by age in April 2019.
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Figure 3.7.2 Average anchovy lengths by age in June 2019.
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Figure 3.7.3 Average anchovy lengths by age in August 2019.
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Figure 3.7.4 Average anchovy lengths by age in September 2019.
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Figure 3.7.5 Average anchovy lengths by age in October 2019.
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Figure 3.7.6 Average anchovy lengths by age in November 2019.
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Figure 3.7.7 Average anchovy lengths by age in December 2019,

The analysis of the size structure in an annual aspect (Figure 3.7.8) shows that the average
values for length by age group vary in 2019 years. The data on the size of the fish aged 1 +in
2019 ranged from 7.33 to 10.28 cm. With increasing age, the lincar dimensions are growing.
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Figure 3.7.8 Average anchovy lengths by age in 2019.

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 = 0.0129%] >
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From the analysis, it follows that the increase in the whiting is allometric (n # 33

Table 3.8.1 Length-weight relation param eters.

year a n

2019 0.0129 2.28921

¥.3.9 Fertility

Fertility was determined on 100 specimens. Gonado somatic index 15 highly dependent on the
on the sexual glands weights (R*= 0.73), which is correlated with the high maturation of
females in the late spring and summer spawning processes of anchovy ( Figure 3.9.1).
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Figure 3.9.1 Glandule weight (g} vs. Gl for anchovy.
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pubapcmen, chipuUHaRcURana om Egponefickls chios Yoes Egponedckus grokd 38 Mmopcke deno U
pubapcmen
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Figure 3.9.2 Batch fecundity ve GEI for anchowy.

V.3.10 Sexual maturity

A11 250 study specimens showed a degree of running gonads (W -II1), with a small percentage
of 5% being 1n grade (II-IV). Anchovy iz a cast-breeding species. The beginning of the active
breed of anchovy 15 registered in May- June. In June, we watched mass mature sex products
in over 40% of the female subjects surveyed The period October-December, 2012 15 outside
the active breeding period of the species. The active breeding season for horse mackerel has
gone through the Oct-Dec, 2012 due to this fact, the determination of the GEI and porration
fertility cannot be performed during the investigati on period
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YV-III
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V-II1
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Figure 3.10.1 Sexual maturity by age of anchovies-female ¥ and male &.

Y-IIT II-IV

md

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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Figure 3.10.2 Sexual maturity by size of anchovies-female ¢ and male &.

¥V.3.11 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 numbers. The share (%) by age groups and catch numbers were used to create
catch-at-age matrix for selected months by age groups (Table 3.11.1).

Table 3.11.1 Catch at age—(10"%) matrix and biomass (kg) of anchovy for selected
months.

Catch-at-Age *10° (in thousands)

Age groups April June August September October Movember | December
0 3,849928 2,950136 0,590027 0,560526 1.475068 | 2,212155 | 8180846
1 5,356421 4,104537 0.820907 0779862 2,052269 | 3,077781 1138,205
2 1062915 8.144941 1.62898%8 1.547539 4072471 6,107473 | 2258625
3 8,034632 6,156806 1,231361 1,169793 3.078403 | 4616672 1707,307
4 3,766234 2,886003 0.577201 0.548341 1,443001 21640065 | 800,3001
¥, 31,64 24,24 4,85 4,61 12,12 18,18 6722,521

Biomass (kg)

Age groups April June August September October | November | December
0 2034988 15,59378 3.118756 2962818 1.79689 11,69297 | 4324217
1 32.85364 25,1752 5,03504 4,783288 12.5876 18,87759 | 6981,183
2 85,83827 635,77645 13,15529 12,49753 32,88823 | 49,32238 1824007
3 77,19408 59,15255 11,83051 11,23899 2057628 | 44,35546 | 16403.24
4 44. 81684 3434241 6,868481 6,525057 17,1712 25,7516 9523,286
& 261,05 200,04 40,01 38,01 100,02 150 55472

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 deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo

Pagel 55



EBPONERCKM CHID3 ) :
EBPONEACHH SOH, 3A MAHHCTEPCTBO HA IEMEAEAMETO, XPAHMTE W MOPCKO [IEAO W
MOPCHO ALAO W PUEAPCTRO TOPUTE PUGAPCTEO

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 3.11.2).

Table 3.11.2 Catch at length (10°) matrix and biomass (kg) of anchovy for selected

months.
Catch-at-length *10° (in thousands)
Length April June August | September October November December
group
(cm)
8.5 0.502164502 | 0384800385 | 0,07696 | 0073112 | 0.192400192 | 0288600289 | 1067066835
9.0 1.966810967 | 1,50713484 | 0301427 | 0,286356 | 075356742 1,13035113 | 417.9345103
9.5 3.640692641 | 278980279 | 0,557961 | 0,530063 | 1,394901395 | 2,092352092 | 773,6234552
10.0 | 3.933621934 | 3,014269681 | 0,602854 | 0,572711 1,50713484 | 2,260702261 | 835,8690205
10.5 | 3,891774892 | 2,982202982 | 0,59644] | 0,566619 | 1,491101491 | 2,236652237 | 826,9767969
11.0 | 4.937950938 | 3,783870451 | 0,756774 | 0718935 | 1.891935225 | 2,837002838 | 1049282387
11.5 | 3431457431 | 2.629469296 | 0525894 | 0499599 | 1.314734648 | 1,972101972 | 729.162337
12.0 | 3.138528139 | 2.405002405 0,481 0,45695 1.202501203 | 1.803751804 | 666.9167717
12.5 | 3640692641 | 278980279 | 0557961 | 0530063 | 1394001395 | 2.092352002 | 773.6234552
13.0 | 2552669553 | 1,956068623 | 0391214 | 0371653 | 0978034311 | 1467051467 | 542 425641
3 31,64 24,24 4,85 4,61 12,12 18,18 6722,521
Biomass (kg)
Length April June August | September October November December
group
(cm)
8.5 1.988371 1,52381 0.304762 | 0.289524 | 0.761904762 1,142857 422 5585
9.0 8.358947 6.405323 1.281065 | 1,217011 | 3.202661536 4,803992 1776222
9,5 20,09662 15,39971 3,079942 | 2,925945 7,6998557 11,54978 4270,401
10 24,89983 19,08033 3.816065 | 3,625262 | 954016354 14,31025 5291,051
10,5 28,38531 21,75119 4,350239 | 4,132727 | 10,87559724 16,3134 6031,693
11 40,17244 30,78348 6,156695 | 584886 15,39173767 2308761 8336,381
11,5 31.74648 2432638 4.865361 | 4.622093 | 12,16340244 18,2451 674592
12 31,28359 239721 4,79442 | 4554699 | 11,98605099 1797908 6647,56
12,5 4095324 31.38179 6276359 | 5962541 | 15 69089707 23 53635 8702297
13 33,16769 2541585 5,08317 | 4,829012 | 12,70792582 19,06189 7047917
2 261,05 200,04 40,01 38,01 100,02 150 55472

In August-September the biomass of anchovy is low. In April, June, October and November it
started to increase, and in December it showed a sharp increase with values of 53472 t.

I11.3.12 Coefficient of variation of length

The dimensionless expressions (Table 3.12.1) of CVs show relatively low magnitude of
standard deviation around mean. The variability was in limits of 0.18 - 0.22 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 vear.

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 deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo
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EBPONERCKM CHID3
EBPONERCHA DOH 3A
MOPCKO AEAO W PUBAPCTRBO

MHHHCTEPCTBO HA SEMEAENMETO, XPAHMTE W MOPCKO ﬁﬁno H
TOPHTE PUBAPCTBO

Taommia 3.12.1 Coefficient of variation of length

CoefTicient April June August September October | November | December
of variation
(€Y)
1 sample OV =022
2 sample CV =018

V1. Conclusions and recommendations

The analysis of the biological parameters of anchovy makes it possible to draw the following
conclusions: The age composition in the Ist and 2nd quarter of 2019 is built by 4-5 age
groups, which is indicative of its normalization. The lincar and weight dimensions reach
significantly higher values. It follows from the analysis that the increase in anchovy during
the spring-summer season is allometric. The values of k  coefficient show a good
physiological state during the year. The dynamics of the gonadosomatic index during
preparation and spawning show a characteristic rapid maturation of sexual products.

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 deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u

pubapemeo
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MOPCKO AEAO W PUBAPCTRBO

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.

VL2 Sampling
VL.2.1.1 Geographic area coverage

V1.2.1.2 Sampling period

A total of 148 specimens were collected and measured (length and weight) distribution and

sex were determined.

V1.3 Results

V1.3.1 Landings statistics
The official catch statistics are presented in Figure 3.1.1. In October the highest catches of
sharks were made (2774 kg).

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 deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u

pubapemeo

MHHMCTEPCTRO HA 3EMEAEAMETO, XPAHMTE W
TOPHTE

MOPCKO [IEAD #
PUBAPCTEO

Date Sampling Species Fishing vessel
ports

09/02/2019 Balchik picked dogfish | BH 8112
23/05/2019 Carevo picked dogfish | GG-2ITP 212
24/06/2019 Balchik picked dogfish | Beni BH 2998
10/ 08/ 2019 Carevo picked dogfish | Evropa I[P 576
05/09/2019 Balchik picked dogfish | BH 8112
26/09/2019 Balchik picked dogfish | BH 8112
17/10 /2019 Kavarna picked dogfish | Viking BH 8406
11/11/2019 Kavarna picked dogfish | Galiver KB5562
11/11/2019 Kavarna picked dogfish | Viking BH 8406
18/11/2019 Jurankulak picked dogfish | TG 6056
9/12/2019 Kavarna picked dogfish | I'ondola BH4321
17/12/2019 Carevo picked dogfish | VARDA IP720
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EBPONEACKM CHID3
EBPONEACHI DOH 3A
MOPCKO AEAC M PUEAPCTEO TOPMTE PUGAPCTBO

MHHHMCTEPCTBO HA SEMEENMETO, KPAHMTE ¥

MOPCKO QEAD KW
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Figure 3.1.1 Landings statistics of picked dogfish.

VIL.3.2 Length and weight structure of landings, fecundity

Lep., = 102 cm
W, &=6183kg
Ly, , = 111.7556 cm

tin Observed lengths - Pikes dogfish - 2019

L (cm)

0 20 40 60 80 100
n=1:102 (number of measurements)

Observed weights - Piked dogfish 2019

0 20 40 60 80 100
n=1:102 (number of measurements)

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 deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u

pubapemeo
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EBPONERCKM CHID3

EBPONEACHIM DOHZ] 3A MAHHCTEPCTBO HA IEMEAEAMETO, XPAHMTE W MOPCKO J1EAO #
MOPCHO ALAO W PUEAPCTRO TOPUTE PUGAPCTEO
150 Observed total lengths - piked dogfish (Oct-Dec 2019)
T 1 1] T T 1 T T

Length (cm)

100 1
50 = -
0
0 5 10 15 20 25

30 35 40 45
n=1:46 {(number of samples)

Observed weights - piked dogfish (Oct-Dec 2019)

6F 2
4+

2k

0

0 5 10 15 20 25

30 35 40 45
n=1:46 (number of samples)

Weight (kg)

@urypa 3.2.1 Observed Lengths/Weights diagram — piked dogfish Oct-Dec 2019

The obseved length of spiny dogfish varied from 95 to 122cm TL. and weight in the range of
5.350-7.200kg.

W inean_femate = 6.277083kg
Linean femate = 118.375 cm

Wmean male = 6.14503 kg
Lineanyge = 105.0111 cm

The mean weight of females equals to 6.277 kg, and the mean TI. was 118 cm. Males
encountered lower mean weight of 6.14 kg, corresponding to TL of 105 cm.

Sex was determined on 50 specimens (January-June 2019). The sample was composed of
96,36 % males and 3.64 % females.

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 deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo
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EBPOITERC KM DOM/L 3A MHHHMCTEPCTBO HA SEMEAENMETO, XPAHMTE M MOPCKO AEAC M
MOPCKO ALAO W PUEAPCTBO TOPMTE PUBAPCTBO
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Sex was determined on 46 specimens (oct -dec, 2019 r.). Males predominates in the samples
with 74%, as females hold lower share of 26% (oct-dec, 2019).
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durypa 3.2.2 Sex ratio of spiny dogfish.

Length-weight relationship of piked dogfish 1s best described by the following non-linear
General model :

f{x) = a™exp(-b*x)+c
a= 08147
b= 0.9058
c=  6.281 (6.241, 6.322)
W = 0.8147 » (709058L) 4 ¢ 781

Pagel 61
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MOPCKO AEAO M PUEAPCTEO

MHHMCTEPCTEO HA SEMEAEAMETO, XPAHMTE 4
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W s, L - model fit
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Figure 3.2.3 Piked dogfish, LWR model fit vs. measured (observed) data.

Analysis of the relationship Length-Weight of spiny dogfish (oct-dec, 2019 ):

Length-weight relationship:

Linear model Poly4:

fix) = pl B+ p2573 + p3¥e™2 + pd¥x + p5
where x is normalized by mean 108.5 and std 9.261
Coefficients (with 95% confidence bounds):

pl=
p2=
=
p4=
p3=

Goodness of fit:
SSE: 1.038
R-square: 0.8016

Adjusted R-square: 0.7822

RMSE: 0.1591

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 deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u

pubapemeo

0.1055 (-0.0938, 0.3049)
0.1529 (0.06213, 0.2437)
-0.2791 (-0.7377, 0.1796)
-0.1461 (-0.2696, -0.02253)
6.362 (6.155, 6.569)

Page]. 62



EBPONEMCHM CHID3 A
EBPONEACHN DOH/ 3A MHHHCTEPCTBO HA SEMESIENMETO, XKPAHMTE W MOPCKO QEAD M

MOPCHO AEAO W PUEAPCTRO FOPWUTE PUGAPCTBO

Determination factor (/2° = 0.7822) shows strong size-weight length at spiny dogfish
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Figure 3.2.4 Piked dogfish LWR model fit vs. measured (observed) data.

Fecundity

At 30 samples were used for maturity determined (January- June). During January-June,
female specimens are sexually mature with apparent presence of embryvos. At 46 samples
were used for maturity determined (July-December). During July-December active ripening
gonads are observed in all male individuals. The females were developed gonads, occupying a
large part of the abdominal cavity, with a high degree of maturity.

VII. 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.

Male individuals predominated in the observed period. 73.91%: 26.09%;

Females have higher individual sizes and weights than males;

The cocfficient of determination (R° = 0.7822) shows the strong size-weight dependence of
the shark;

Recommendation:

A study of the proportion between non-sexually mature and sexually mature individuals of
both sexes should be monitored for the remainder of the active breeding season.

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 deno u
pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo
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EBPOMEMCHM ChID3 :
EBPONEACHI SOH A MHHHMCTEPCTBO HA IEMEAENMETO, XPAHMTE W MOPCKO [IEAO M
MOPCKO AEAO M PUEAPCTEO TOPHTE PHGAPCTBO
VI. Anex
Sprattus sprattus
Number of Num.b kil
specimens s(];eumens
ontract
by EhE st 161/28/05/2018,
EAFATO-BAS
length 1350 1250
weight 1350 1250
age 1250 1250
sex ratio 250 250
fecundity 500 500
sexual maturity 1000 1000
Frachurus mediterraneus ponticus
Number of I\‘Ium.b erik
specimens a.gecutments
ontrac
from the study 161/28/05/2018,
EAFA/MO-BAS
length 1500 1500
weight 1500 1500
age 7 500
sex ratio 250 250
fecundity 100 100
sexual maturity 250 250
Merlangius merlangus euxinus
Number of Num]) eror
specimens s(;:;ecu:nents
ontrac
Teony the:sudy 161/28/05/2018,
EAFA/MO-BAS
length 838 250
welght 838 250
age 838 250
sex ratio 100 100
fecundity 100 100
sexual maturity 100 100

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 deno u

pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo
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EBPONEACHH SO 3A MUHHACTEPCTBO HA SEMEEAMETO, XPAHMTE MOPCKO ﬁﬁnc& "
MOPCKO AEAO W PUBAPCTRBO FOPHTE PUBAPCTBO
Mullus barbatus
Number of Num.her of
specimens sgeutme“:
ontrac
frons thestady 161/28/05/2018,
EAFA TO-BAS
length 2027 500
weight 2027 500
age 500 500
sex ratio 250 250
fecundity 100 100
sexual maturity 250 250
Engraulis encrasicolus
Number of Num]) kraf
specimens s(]:jreumens
ontract
froorthestudy 161/28/05/2018,
EAFATO-BAS
length 1643 1500
weight 1643 1500
age 756 500
sex ratio 250 250
fecundity 100 100
sexual maturity 250 250

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 deno u

pubapemeso, coohuHaHcupaHa om Esponelickus cbios Ypes Esponetickus choHd 3a Mopcko 0enc u
pubapemeo
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EBPOMNEMACKM CbIO3 APOrPAMA 3 A
EBPONEVICKM QOH 3A MUWHWUCTEPCTBO HA 3EMEAEAMUETO, XPAHUTE W Mopcm .EIEAO "
MOPCKO AENQ M PUEAPCTBO FOPUTE PWUBAPCTEBO
JABYCTPAHEH ITPOTOKOJI

ﬂHcc,zﬁ%ﬁéO.ﬁ%, BbB BPB3Ka C U3ITBJIHEHUETO HA 4. 9, an. 6 ot [lorosop Ne /I — 161
ot 28.05.2018 r, 35 OCBIIECTBABAHE HA OUONOrMYEH MOHMTOPHHI (ChOMpaHe Ha OHONOrHYHH
npobM) OT TNPOMMIJICHMTE YIOBH OT TPHLOHA, Xamcus, cadpua, OGapOyHA. MeKUL H
YEPHOMOpPCKa akyna Ha pubonoBHus ¢uior Ha Penybiaumka bwarapus B pamkuTe Ha oceM
M3CENBaHUs — [0 €HO NPEe3 BTOPO M YETBBPTO TPUMECEUME, U [IBE NPE3 TPETO TpUMeceune Ha
2018 roauHa, ¥ no eHO npe3 Besko Tpumeceure Ha 2019 ., mexcay M3nbinuTenHa areHLus mno
pubapcto u akBakyitypu (MAPA) u HMHcTHTYT no okeaHomorus — BAH (MO — BAH),

JonynoanucanusT/ara:

.......... /fﬂf.{a:/..z;ref....gf’.é/az.z..%_?xé..._.....é’ 7l

(ume, npe3ume U haMuiius)

Ha JUIBKHOCT ... L7726 g{c’ﬂﬁ%ﬁé.ﬁ&% ....................................... s MO-b
i} :
........ &/zy Cah.. Lrel. feit.....

(uMme, npezume U (pamuIng)
HA JTBAKHOCT +ovvvrennrnnns G A A AL oo, B UAPA,

Hacrosuuar [IPOTOKOJI C€ M3roTBH W NOAINHCA B TPH f:,.‘lHOOﬁpaBHH CK3eMILIApa, ABa 3a

HAPA u enun 3a MO — BAH.

---- www.eufunds.bqg ------ -

[MpoexkmHo npednoweHue Ne BG14MFOP001-3.003-0001, ,,Cobupane, ynpasneHue U U3non3saHe Ha 0aHHu 3a
yenume Ha HAOYYHUA QHOAU3 U U3MbaHeHuemo Ha O6wama nonumuka e obaacmma Ha pubapcmeomo 3a nepuoda
2017-20189 2., huHarcuparo om lMpozpamama 3a mopcko deno u pubapcmeo, cvgpuHarHcupaHa om £ eponeuc.-rua
Cbi03 ype3 Esponelickun ghoHO 30 mopcko Oeno u pubapcmeo.
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EBPOMNEMCKH CBIO3

TP ANA 5 A

EBPOMENCKM ®OHZ 3A MWUHUCTEPCTBO HA 3EME/AEAMETO, XPAHWUTE U1 MOPCKO AIEAO 1t
MOPCKO AE/IO U PUBAPCTBO FOPUTE PUBAPCTBO
JBYCTPAHEH ITPOTOKOJI

Huec, @05 20 jgr, BBB BPB3Ka ¢ M3MMBJAHEHHETO Ha 4. 9, an. 6 ot Jorosop Ne JT — 161
or 28.05.2018 r. 3a ocbllecTBsIBaHe Ha OMOJNIOrMYEH MOHMTOPHMHI (ChOHMpaHe Ha OMOJOrMYHH
npodM) OT MNPOMUILIEHWUTE YIOBM OT TPULOHA, Xamcus, cadpui, GapOyHs, MeLKWAa H
YEPHOMOpCKA aKyna Ha pubonoeHust ¢uior Ha Penybnuka Bwiarapus B paMkuTe Ha oceM
W3CIIeIBAHMS — MO €JHO Mpe3 BTOPO M YeTBLPTO TPUMECEYHe, U JIBe Mpe3 TPeTo TPUMEeCeuue Ha
2018 roauna, u no eaHo mpe3 Besiko Tpumeceure Ha 2019 r, Mexay M3mbiaHUTEIHA areH1Ms o

pubapcteo u aksakyntypu (MAPA) m Huctutyr mo okeanonorms — BAH (MO — BAH),

I[.OJ'I)/I'IO.II]'IHC&HH,‘:ITK ara:

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

fi ............. M%HT; 92 ég L oc T t’:‘g

(ume, Tipearme U haMuiIug)

A AHEHEGOT covivosvesssesisie C/"“C"’?S“« i s B B UAPA,

VAOCTOBepsiBAME C MOJMUCHTE CH, Y€ € OChIUECTBEHO chOMpaHe Ha OHONOrMuHM MpoOM Ha

A
npucTanuile . &P - . (’%M‘@J ......................

HactodmusaT npoTokos ce M3r0TBM ¥ TOAMKCA B TPH €AHO0OpPA3HHM €K3eMILIAPA, JBa 3a
HAPA u1 egun 3a UO — BAH.

- www.eufunds.bg --

Mpoexmro npednoxcerue Ne BG14MFOP001-3.003-0001, ,Cvbupane, ynpaenernue u uanonssare Ha 0aHHU 3¢
yenume HG HayYHUA aHAU3 U usnsaxeHuemo Ha O6wama noaumuka é o6nacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2., hunaHcupaHo om [Tpozpamama 3a MopcKo 0en0 u pubapcmeo, chhuHaHcupaHa om Eeponelickus
€103 Ypes Esponetickus hond 3a mopcka deno u pubapcmao.
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EBPONEMCKH CbIO3 e e i Ao
EBPOMEMCKM GOH/, 3A MUHUCTEPCTBO HA 3EME/AEAMETO, XPAHWUTE U MOPCKO AEAQ 1
MOPCKO /IEN10 U PUBAPCTBO FOPUTE PUBAPCTBO

JABYCTPAHEH ITPOTOKO.I

,ILHec 33’ 20191* BB BPB3KA C U3ITBJIHEHHETO Ha Ui 9, an. 6 ot [lorosop Ne JT — 161
or 28.05.2018 . 32 OCblUECTBABAaHE HA GHONOTMYEH MOHMTOPHMHT (chOMpane Ha OUONOTHYHH
mpo6u) OT MNPOMMILICHMTE YIOBU OT TPHULOHA, XaMcus, cappun, OapOyHs, MeLKUI U
yepHOMOpCKa aKkyna Ha pubonoBuus ¢uior Ha Perybnuka beiarapus B paMKATEe Ha OCCM
n3C/IeIBAHMA — 110 €JHO MPe3 BTOPO M YETBBPTO TPUMECEUME, U JIBe Mpe3 TPETO TpUMeceure Ha
2018 roguHa, ¥ No eaHO rpe3 Besiko Tpumecedre Ha 2019 ., mexay HsmbianuTenHa arcHIMs Mo
pubapcteo u akBakyiTypu (MAPA) u MHCTMTYT 1o OKeaHojorus — BAH (MO — BAH),

nonynonnncaﬂuﬂ'rfa'ra:

(moanuc)

—BbAH

(vMe, TIpe3uMe H cbamnnna)

CJC
HA JUTbIKHOCT ' U1 ngAacte —

.......................................................... e

HacToSIMAT MPOTOKOJI Ce W3TOTBM W MOAMMCA B TP €AHO00pAasHM eK3eMILApa. ABa 3a
HUAPA u epud 3a MO — BAH.

- www.eufunds.bg

Mpoekmuo npednoxeHue Ne BG14MFOP001-3.003-0001, ,CebupaHe, ynpasneHue U u3non3eate Ha daHHU 30
yenume Ha HAY4HUA GHAAU3 U U3MbAHeHUemo Ha Obwama nonumuka 8 obnacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.“, hurarcuparo om fMpozpamama 3a MOPCKO 0eno U pubapcmeo, CohUHaHCUPaHa om Esponelickua
cbio3 upes Egponelickus oo 3a mopcko deno u pubapcmeo.
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EBPOMNEMCKU CBIO3 (PG &
EBPOMENCKM GOHA 3A MUWHHUCTEPCTEO HA 3EMEAENMETO, XPAHMUTE U MOPCKO OEAO W

MOPCKO 4EN0 U PUBAPCTBO TOPHTE PUBAPCTBO

JABYCTPAHEH ITPOTOKO.I

Huec, (,’/ﬁj 20/9 1., BBR BPB3KA ¢ M3MBIHEHHETO Ha um. 9, an. 6 ot Jlorosop Ne J[ - 161
ot 28.05.2018 . 3a ocbluecTeABaHe Ha GMONOrHYEH MOHMTOPUHI (cbOMpaHe HAa OUOTOrHYHM
npobu) OT NpPOMHUIULIEHUTE YIOBH OT TPHLOHA, Xamcud, cabpun, OapOyns, MEQKWA U
yepHOMOpCKa akyna Ha pubonoBHus ¢nor va Penybnuka Brirapus B pamkure Ha OceM
M3CCABAHNA — [10 ¢HO [IPe3 BTOPO W HETBBPTO TPHMECEUHe, U ABe Mpe3 TPETO TPUMeceure Ha
2018 roauna, ¥ 1Mo eHO npe3 Beako Tpumeceune Ha 2019 r., mexay U3nbaHuTenHa areHUUs no

pubapctBo u akeakyitypu (MAPA) u Hucturyr no oxeanonorus — BAH (MO - BAH),

JOJYIIOANTMCAHHAT/aTa:
Ly | Nproiidn Suxdba %” )
(ume, npesume 1 hamuus) (noamic)
Ha ATBXKHOCT ........ 5. ﬁ l‘;’ L TEELE e, B MO-BAH —
e = L
y o

................... //’{/*//ﬂ?”’/ 4 /”,’Q;"ﬂ

(umMe, npesume U hamMuius)

Y,
Ha JIBKHOCT LA A

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

YAoCTOBEpsiBaMeE C TMOANUCHTE CH, Y€ € OCBLIECTBEHO C‘]:GHPE!HB HA OUOJOTMUYHH HpOﬁH Ha

NPHCTAHHIIE ...... %JM;;/; ....................

HaCTOﬂlL[HFIT [MPOTOKOJI €€ M3IrOoTBW H [OANHCA B TPpH CJJ,HOOGP&SHH CK3cMIlIspa, ABa 3a

HWAPA u exnn 3a 1O — BAH.

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

MNpoexrmuo npednowerue Ne BG14MFOP0O01-3.003-0001, ,Cvbupare, ynpasneHue u U3N0A3BAHE HO BOHHU 30
UEAUme Ha HAYYHURA GHOAU3 U u3mbaHeHuemo Ha Q6wama noaumuxa @ obnacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.”, uraHcupaHo om [lpoepamama 3a MOPCKE deno u pubapcmeo, ceguHaHcuparHa om Esponelckua
cbio3 Ype3 Esponelickus hoHd 30 mopcko deno u pubapecmso.



EBPOMENCKM CbIO3 NeoreAM

EBPOMEACKN ®OH/ 3A MUHUCTEPCTBO HA 3EMEAEAMETO, XPAHUTE U MOPCKO [EAO 1
MOPCKO AE/IO M PUEAPCTBO roPUTE PUBAPCTBO
JABYCTPAHEH ITPOTOKO.JI
H-! ' }‘ Jff
Huec, [0....0.7 2044 T, BBB BpB3Ka ¢ M3MBIHEHHETO Ha 4. 9, an. 6 ot Jlorosop Ne JT — 161

or 28.05.2018 r. 3a ochblLIecTBABaHE HAa OMONOrHYeH MOHUTOPHHT (CHOMpaHe Ha OHONOrHYHH
npobM) OT MNPOMMILIEHUTE YIOBH OT TPULOHA, Xamcust, cadpua, OapOyHsa, Memkuan H
YEpHOMOpCKAa akyla Ha pubonoenusa ¢uor na Penybnuka bBoiarapus B paMkaTe Ha ocem
U3CIeBAHUA — [10 €HO Mpe3 BTOPO U YETBBPTO TPUMECEUME, U JIBe Mpe3 TPETO TPUMeceuHe Ha
2018 roguHa, ¥ 1o eaHO npe3 Besiko TpuMeceure Ha 2019 r., Mexny UsmbanuTenHa areHuus mo

pubapcteo m akeBakyarypu (MAPA) m HUuctuTyT mo okeanomorns — BAH (MO — BAH),

JOJYTIOANUCAHMSIT/aTa:

Uonte Bororaele Bsvieds Y 2 #-
U A UFEN LA, L2GREEL O iy /

(ume, npe3ume v hamuams) (nmoamnmc)
3 gy g /

Ha JUTEXKHOCT .. @%“(ﬂ U o ICUTGECL ecevrasns B MO — BAH
H
..................... 4 wn/?wf//%jv A W

(ume, npesume U haMuIus)

HA JUTBKHOCT .......... 67/3’513/5’ pgenes.. /0 7 “'?;/7 : ﬁg —5(7/0(“‘3 VIAPA,

npucTanue ... o 2 S

Hac’roam,m’r [pPOTOKOJI ¢€ H3IOTBH H MOAIIHCA B TPH eﬂH006pa3Hl‘I CK3eMIIIApa, nBa 3a

HUAPA u egun 3a MO — BAH.

—- www.eufunds.bg

Mpoexmro npednoxceHue Ne BGI14MFOP001-3.003-0001, ,Cobupane, ynpasneriue u u3non3saHe Ha 0aHHY 3a
yenume Ha HayvyHUA aHanu3 u usnsvaderuemo Ha O6wama noaumuka 6 o6nacmma Ha puGapcmeomo 3a nepuoda
2017-2019 2.”, huraHcupaHo om [Ipoz2pamama 3a MopcKo 8eno u pubapcmao, CbUHAHCUPAHE om Esponelickus
cbi03 Ypes Esponelickun hoHd 3a mopcko deno u pubapcmeo.
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ESPUHEFICKH ChiO3 NMPOTPAMMA 3

EBPOMEACKM GOHA 3A MUHMCTEPCTBO HA 3EMEAENMETO, XPAHWTE W MOPCKO LEAO U

MOPCKO AENO M PUBAPCTBO FOPUTE PUBARCTBO

JABYCTPAHEH ITPOTOKOJI

Tuec, 1. 2J 20/ 9., BuB BpB3Ka ¢ H3MBNHEHMETO HA 41, 9, a1, 6 ot [lorosop Ne /T - 161
or 28.05.2018 r. 32 OCHLIECTBSBAHE Ha GMONOrMYeH MOHMTOPMHI (chGupane Ha GHONOrMYHA
npobu) OT MPOMHMILIEHHTE YIO0BM OT TPWLIOHA, XaMCHs, cadppun, OGapOyHs, meLkuA M
yepHOMOpcKa axyna Ha puGonosHua ¢mor Ha Penybmuka Bbirapus B pamKuTe Ha OCEM
H3CAEABAHMS — MO EJHO NPe3 BTOPO U YETBLPTO TPUMECEUHE, U IBE NPE3 TPETO TPUMECEHHE Ha
2018 rofmsa, ¥ Mo eAHO Tpe3 BeAKo Tpumeceyre Ha 2019 r., mexay MsmbanuTeHa arenius rno
puGapcTBO M AKBAKYITYPH (PIAPA} u Uucrnryt no okeanonorus — BAH (MO - BAH),
AOMYNOANKHCAHUAT/ATA!

/ ot !qwa.o/.,a_ﬂfh Iéé’ﬁ@ .2.1’.‘%. / y{&?’ /

............................................ s e TR R

(ume, npezume U pamunus) (noanuc)

Ha LTbikHoCT ., I e Aeeed | ISt iTUL S

--------- . R R R R R R

QP VI < 235 Oy S5 S B T S /
(ume, npe3nume U hamMunKsa)
Lree s
HA ATBIKHOCT ... /72 AT ERR b T, ORI e >

yaocrosepsaBaMe C NOANUCHATE CH, Y€ € OCBUIECTBCHO %anaﬂe Ha OMOAOrHYHU ﬂpOGH Ha

—"w
NPUCTAHMLLE AL b P o part, €5 4
/

HacToawmusT nNpoTOKON ¢ M3roTBU U MOAIMKCA B TPH enHO0Opa3HK eK3eMILiApa, ABa 3a
WUAPA u eaun 3a MO - BAH.

= ---- www.eufunds.bg

Mpoexkmro npednoxedue Ne BG14MFOPOO1 -3,003-0001, ,, Cv6upaHe, yrpasnexue U uU3non3eaHe Ha GaHHU 3@
YeNUMe Ha Hay¥HUA QHEAUS U U3NbaHeHuemo Ha Obujama noAuMuUKa & e6nacmma Ha pubapcmaomo 3a nepuoda
2017-2019 2.”, ghuHarcupario om [pogpamama 3a mopcko deno u pubapcmeo, cugpuHaHeupara om Esponedckun
cbio3 4pea Esponelickun goHd 3a mopcko deno u pubapcmso.



EBPOMNENCKU CbIO3 - O TP AMA

EBPOMENCKH OHA 3A MUHUCTEPCTBO HA 3EMEAENMETO, XPAHUTE U MOPCKO [EAO /
MOPCKO AENO 1 PUBAPCTBO FOPUTE PUBAPCTBO

ABYCTPAHEH ITPOTOKOJI

or 28.05.2018 r. 3a ocbluecTBsiBaHe Ha GHONOrM4YEH MOHHTOPHHT (C'bﬁupaﬂe Ha OMOMOrHYHM
npoGH) OT TNPOMHILIEHUTE YIOBM OT TPHLOHA, Xamcus, cappua, OapOyHs, MeAKHa U
HEPHOMOpPCKa akyna Ha puGononus quior Ha Penybnuka Bbrrapus B paMkure Ha OCeM
W3C/ICABAHUSA — 10 SIHO MpPe3 BTOPO H HETBLPTO TPHMECEeUHe, H JIBE Npe3 TPETO TpUMeceuHe Ha
2018 roauna, v no ¢1HO npes BeAKO Tpumeceure Ha 2019 ., Mexay M3nbaHUTENIHA areHLMs 10

pubapcTBO W AKBAKYATYPH (HAPA) u Hucruryr no okearnonorus — bAH (MO - bAH),

AONYMOANUCAHUAT/ATA!
e 2
.....:f.{..{?..ff/.ﬁf. ....... /Z&/J]“’bﬁ) ........ [5"’?({“/30 ........... T =
(ume, npezume u pamunus) (moanuc)
Ha JUThACHOCT .. .. (“; Yapugue ~Jepdieee 7

el
5J'f0<"{uf {:«:» a”tx.f«.é?. ;r{ B s G 40 S AU

(nme, pesume U tbaMH (noanwuc)

Ha arbkHoeT 2. 4+ f”if, Y ALY, Pé/szhi‘f'zz;zl. Qé’* :f‘.'E.?. ..B UAPA,

VIOCTOREpABaME C HD.HHHCHTB CH, 4e € OCHLIIECTBEHO C'bﬁHpaHe Ha OHONOrMYHU ﬂpOGH Ha

[PACTAHMLLE c.?jr“ */'9‘7/{50“’ ..... :

HacTosiuunar npoTokos ce M3roTBM ¥ IOANKMCA B TPH eAHOOOpasHM eK3eMIUiApa, ABa 3a
HMAPA u eaun 3a MO - BAH,

..... . www.eufunds.bg

lTpoekmHo npednoxerue Ne BG14MFOP001-3.003-0001, ,Cuvbupane, ynpasnerue u u3non3eaHe Ha 0aHHU 3a
WeAUME HA HAYYHUA GHAAWS U U3MunHeruemo Ha O6wama noaumuka 8 e6nacmma Ha pubapcmeomo 3a nepueda
2017-2019 2.”, uHarcuparo om fpozpamama 3a mopcko 0eno u pubapcmeo, chguHarcupana om Eeponelickua
cbi03 4pe3 Esponelickun hoH? 30 Mmopcko deno u pubapemeo.
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EBPOMNEMCKM CbIO3 PO PAMA 3A
EBPOTENCKM ®OHZ 3A MUHMCTEPCTBO HA 3EMEAENWETO, XPAHWUTE U MOPCKO QEAQ WU
MOPCKO AENC U PUBAPCTBO TOPWUTE PUBAPCTBO

JABYCTPAHEH ITPOTOKOJI

Huec, 0% OVQOHF, BBE BPB3Ka ¢ M3MbLIHEHKHeTo Ha ull, 9, an. 6 ot Joroeop Ne /1 - 161
or 28.05.2018 I. 33 OCHLIECTBSBAHE HA GMONOrMYEH MOHMTOPHMHI (chOMpane Ha GuONOTHYHM
npo6u) OT TNPOMMIILIEHUTE YIOBH OT TPHULOHA, Xamcws, cappun, OapOyHs, MeLKAA H
4epHOMOpCKa aKyna Ha pubonosnua (noT Ha Peny6nuka Bwarapus B pamMKuTe Ha OCEM
M3C/IEABAHMS — 110 €IHO Mpe3 BTOPO M HETBbPTO TPHMECEUHE, M IBE MPE3 TPETO TPHMECEHHE Ha
2018 roguHa, ¥ MO eHO Tpe3 BeAko TpuMeceyre Ha 2019 r, Mexay M3mbaHuTEHA areHUMA 110

pubapcreo u axsakyatypu (MAPA) u Huctutyr no okeaHonorus — BAH (MO - BAH),

JOJYNOATTUCAHUAT/ATA:
..... Hone, Roonosbe  Benveba . KRS
(ume, npe3ume u pamunus) (moanuc)
g J}
H& JUTBKHOCT .. .57ver - WOAMC M ~ oCu e g MO - BAH

‘ (nme, nipesume U hamunus) (noxmnuc)

a ) )
Ha JUTh/KHOCT ... Q/;r {;mjl?p i /ak’ ............................... B UAPA,

YAOCTOBEpABAME C NOANMCHTE CH, 4¢ € OCBLIECTBCHO cyﬁupane Ha OMONOrHMYHH ﬂpOSH Ha

7
MPUCTAHUILE .. ‘j{' . k’ﬁ AP B

HacToSIMAT NPOTOKO C€ W3rOTBM M NMOAMKCA B TPU €AHOOOpa3HM €K3EMIJApa, ABa 3a
UAPA n eaun 3a UO — BAH.

-- -~ www.eufunds.bg

Ipoexkmuo npednowenue No BG14MFOP001-3.003-0001, ,CoOupaHe, ynpasneHue u usnon3eane Ha daHHU 30
Yenume Ha Hay4HUA GHANU3 U U3NbAHeHUemo Ha Obwama noaumuka 8 o6nacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.", puraricuparo om [Mpozpamama 3a MOPCKo deno u pubapcmao, CouHaHCUpaHa om Esponelckus
cvio3 upes Esponelickus hoHO 3a mopcke deno u pubapcmeo.
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EBPOMNEMCKMU CBIO3

MPOrPAMA 3 A
EBPOMEMCKU ®OH/, 3A MWHUCTEPCTBO HA 3SEMEAEAUETO, XPAHUTE U MOPCKO OEAO U
MOPCKO AENO U PUBAPCTBO FOPUTE PUBAPCTBC
ABYCTPAHEH IIPOTOKOJI

ﬂnec,ﬁ"}/&’ 20:(3 I., BbB BPB3Ka ¢ M3Mb/IHEHHeTo Ha 4. 9, an. 6 ot Horosop Ne JT — 161
or 28.05.2018 r. 3a ocbluecTBIBaHe HAa OMOJIOrMYeH MOHMTOPUHI (ChOMpaHe HAa OMOJIOrMYHM
npobu) OT IMPOMMUULIEHUTE YJIOBM OT TPULIOHA, Xamcus, cadpun, OapOyHs, Memkua H
YEpHOMOpCKa akyiaa Ha pubOonoBHus ¢unor Ha Penybnuka Boiarapus B pamMkuTe Ha oceMm
M3CJIe/IBAHMA — M0 €HO Mpe3 BTOPO M HeTBbPTO TPUMECEYME, U JIBE MPe3 TPETO TPUMECceUUe Ha
2018 roguna, 1 no eaHo npe3 BesAKo Tpumeceure Ha 2019 r, mexay M3mbaHuTeHa areHIHs 110
pudapctBo u akBakyarypu (MAPA) u Hucrutyr no okeanonorus — BAH (MO — BAH).

JOJYTIoArnucaH wsiT/aTa:

HacToAmusaT npoTokos ce M3roTBU M MOANKCA B TPH ¢IHOOOpa3HH eK3eMIApa, ABa 3a
HUAPA u equn 3a UO — BAH.

— www.eufunds.bg S

Mpoexm+o npednoxceque Ne BG14MFOP001-3.003-0001, ,CvbupaHe, ynpaeneHue u u3nonzeaHe Ha OOHHU 3d
Yenume Ha Hay4HUA aHanus u usnvadenuemo Ha Obwiama noaumuka 6 obaacmma Ha pubapcmsomo 3a nepuoda
2017-2019 2.”, huraHcuparHo om Mpozpamama 3a Mopcko deno u pubapcmao, cbpuHaHcupaHa om Eeponetickus
cvio3 vpes Esponelickus ¢poHO 3a mopcko deno u pubapcmeo.
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EBPOMENCKM CbIO3 EROT PAMA 1%
EBPOMENCKKM ®OHA 3A MUWUHWCTEPCTBO HA SEMEAEAWETO, XPAHUTE M MOPCKO OEAQC W
MOPCKO AENO U PUBAPCTBO TOPHTE PUBAPCTBO
JBYCTPAHEH ITPOTOKO.1

Huec, 9‘”,47} 20:f§r., BHB BPB3KA C M3ITBIHEHUETO Ha 4. 9, an. 6 ot Jlorosop Ne J[ — 161
or 28.05.2018 : 38 OCBHLUECTBABAHE HA OMONOrMYeH MOHMTOPHHT (cbOHpaHe Ha GHOIOrMYHK
npo6u) OT NPOMMULIEHUTE YIOBH OT TpHlOHA, XamcHd, cadpui, OapOynsa, MeLkug H
uepHOMOpPCKA akyna Ha puGonosnus ¢nor Ha PenyGiuka Boarapus B paMkute Ha ocewm
M3C/IEABaHUs — 110 €JHO Mpe3 BTOPO M HETBBPTO TPUMECEUYHE, U JBE NPe3 TPETO TPUMEceune Ha
2018 roamua, ¥ no eHo npe3 Beako TpuMeceyre Ha 2019 r, mexy M3nbIHHATENHA areHLUUs 110
pudapcteo u axBakynrypu (MAPA) n Mucrturyr no okeanonorus — BAH (MO — BAH),

AOAYNOANUCAHUAT/aTa:

(ume, npesume u hamuus)

HAa AVBHKHOCT ...... g QUL PLLES oo,
c

................ T / b - J’{;&a ey b
= (nmommmc)”
<)
g A A i B - R
HA TBKHOCT .......... (Rop W BoCHeRRne B MAPA,

YAOCTOBEpABaME € IIOANMCUTE CH, Y€ € OCBHIUECTBEHO csﬁupaue HA OHOJOrHYHHU HPOGH Ha

— %6’66/%’/’ _________________________

Hacroawmmsar MPOTOKO/ C€ H3MOTBM M MIOANHCA B TPH cnuoo6pa3ﬂu €K3CcMILIAPA, ABa 3a

HMAPA u eaun 3a MO — BAH.

= - www.eufunds.bg sesmrmmmeeooooooee 2 o

Mpoexmwo npednoxcerHue Ne BG14MFOP001-3.003-0001, ,Cvbupare, ynpasneHue u u3non3eaHe Ha 0aHHU 3@
Yenume Ha HOYYHUA GHGAUS U u3baHeHuemo He O6wama noaumukd € obaacmma Ha pubapcmeomo 3a Aepuoda
2017-2019 2.“, punaHcupaHo om lpozpamama 3a MOPCKO 8eno u pubapcmao, CbuHaHcupaHa om Eaponelckua
cvi03 Ype3 Egponelickus porHO 30 mMopcKe deno u pubapcmeo.
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EBPOMNEMCKM CBIO3 1BArEAMA 3/
EBPOMENCKK ©OH/, 3A MWHUCTEPCTBO HA 3EMEAENMETO, XPAHHUTE U MOPCKO OEAQ 1
MOPCRO AENO W PUBAPCTBO TOPUTE PUBAPCTBO

JABYCTPAHEH ITPOTOKOJL

HH&C@.-. 6%/20'{%, BbB BPb3Ka C U3ITbJHEHHETO Ha 4. 9, ai. 6 ot loroBap Ne JT — 161
or 28.05.2018 r. 3a ocbliecTBABaHe Ha OMONOrMYeH MOHUTOPHUHI (chOuUpaHe Ha OMONOrHYHU
npoOM) OT MPOMMIUIEHUTE YIOBM OT TpHULOHA, Xamcus, cadpui, OapOyHs, MeLKUA HU
YepHOMOpceka akyia Ha pubonoBHus (ot Ha Penybnuka Berirapus B paMKuTe Ha OCeM
U3ciIeIBaHMs — [0 €HO Mpe3 BTOPO M YeTBLPTO TPUMECceuHe, U [Be Mpe3 TPEeTO TPUMeceuMe Ha
2018 roamHa, 1 o eAHo npe3 Beako Tpumeceuure Ha 2019 r., mexxny Manbanurenna areHums no

pubapctBo u akBakyirypu (MAPA) uw Huerutyr mo okeanonorus — BAH (MO — BAH),

JIOJIYTIOATNIACAHUAT/aTa:

R%\.M ........ EHU“@C’J\@&CJ& ....... {‘%F@JKU.Q)& ;‘M P /
(¥me, npe3ume U GpaMuIus) (noanuc)
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(ume, npeszume u gpamuamsn)

HA JUTBACHOCT «verenrenenenennns Can wdf«afd WCT B UAPA

yoocTopepABaME € IMOAINHCHTC CH, 4¢ € OCBLICCTBCHO C‘bﬁlr'lpﬁl'le Ha OHOIOrHYHH I'lp06H Ha

)
npucTanuie .7 (}3“0 We
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HacTtoamusar HPOTOKQJI CC€ M3INOTBH M MOIANHCA B TpPH eﬂﬁooﬁpamu CK3CMILIADPA, JiBa 3a

HMAPA 1 enun 3a MO — BAH.

-- www.eufunds.bg - —

lpoexkmno npednonenue Ne BG14MFOP001-3.003-0001, ,,Cubupake, ynpasaeHue u usnon3eaHe Ha 0aHHU 3a
Uenume Ha Hay4HUA GHUAU3 U U3nbaHeHuemo Ha O6wama nosumuka 8 c6racmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.”, huHaHcuparo om lMpozpamama 3a Mopcko deao u pubapcmeo, cbpuHaHcupaHa om Esponelickua
cbro3 Ype3 Esponelickun ¢hoHA 3a mopcko deno u pubapcmso.
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EBPOMEWCKU CbIO3 PANMA G
EBPOMEMCKM ®OHA 3A MUHUCTEPCTBO HA 3EMEAEAMETO, XPAHWTE U MOPCKO [EAO U
MOPCKO £E/IO U PUBAPCTBO FOPHTE PUBAPCTBO
IBYCTPAHEH ITPOTOKO.I

{

IHec, “’[O) ZOA%F., RBR BPB3KA C M3ITBIHEHHETO Ha 4. 9, an. 6 ot Jorosop Ne J[ — 161
or 28.05.2018 r. 3a ocbluecTBABaHe Ha GHOOrMYEH MOHMTOPHMHP (chOMpaHe Ha OMOJOrHYHM
npoSH) OT TPOMMIINEHWTE YJIOBH OT TPHULOHA, XaMmcHs, cappui, OapOyHs, Mekui H
uepHOMOpCKa akyna Ha puOonoBHus ¢nor Ha Penybimka bbarapus B pamMxuTe Ha OCEM
M3C/IEABaHMA — [0 €HO NPE3 BTOPO Y YETBLPTO TPUMECEUHE, U [BE Mpe3 TPETO TpUMeceune Ha
2018 roauua, u no eaHo npe3 Besko Tpumecedre Ha 2019 r, mexay MsnbiauuTenHa areHuus no
pubapcreo 1 akeakyirypu (MAPA) u Huctutyr no okeanonorus — BAH (MO — BAH),

IOMYMOATUCAHUAT/aTA!

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

(ume, npesumMe U hamuiIng) (nmoanuc)

HaﬂHE}KHOCT..ﬁ f’Zfr j/ ........................................... g MO - BAH

7
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Hacrosuar [IPOTOKOJI €€ M3TOTBH H NIOATIHCA B TPpH emiooﬁpasﬂu EK3eMIlIApa, JBa 3a

HMAPA v egun 3a MO — BAH.
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MNpoexkmto npednomerue No BG14MFOPO01-3.003-0001, ,Cobupane, ynpasneHue U u3non3saHe Ha 60HHU 30
Yeaume Ha HayYHUA GHAAU3 u usnvaHenuemo Ha OBwama noaumuka e obaacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.”, huHaHcupaHo om lNpoepamama 3a Mopcko deno u pubapcmeso, cuguHaHcupaHa om Eeponelickua
cvi03 4pea Esponelickun ghoHA 3a mopcko deno u pubapcmeo.




EBPOMEMCKU CbIO3 PO P AR A

EBPOTEMCKM ®OHZ 3A MUHUCTEPCTBO HA 3EMEAE/IMETO, XPAHUTE U MOPCKO AEAO
MOPCKO AE/10 U PUBAPCTBO FOPUTE PUBAPCTBO
JBYCTPAHEH ITPOTOKOJI

ﬂH&C,CﬂX&.. ZO/ﬁ r., BbB BPB3Ka C U3ThIHEHMETO Ha 41 9, an. 6 ot Jorosop Ne JT - 161
or 28.05.2018 L 3 ocﬁmccrraﬂaane Ha OMOJOrMYeH MOHUTOpPHMHI (chOMpaHe Ha OHOJOrHYHM
npo6¥) OT NPOMHIUTEHWTE YJIOBH OT TPHLOHA, Xamcus, cappua, OapOynsa, Melxug u
uepHOMOpCKa akyna Ha pubonoBHUs (nor Ha Penybnuka bwiarapus B paMKuTe Ha OCEM
M3CACABAHMA — [0 ¢JJHO MPEe3 BTOPO M YETBLPTO TPUMECEUHME, U [BE MPE3 TPETO TPUMECeYHe Ha
2018 roguna, u no eaHo npe3 Beako Tpumeceuue Ha 2019 r, mexay MsnbaHUTEIHA areHUMs o
pubapcteo M akeakyitypu (MAPA) u Hucrtutyt no okeadonmorus — BAH (MO - BAH),

OOTYTIOAITHC aHuAT/arTa:
“~

(uMe, mpezume U pamMuiIug)

(vme, npesume 1 hamMuInA)
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>
Ha JTBAKHOCT JAREPH eortc)2@x TR A B UAPA
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yAOCTOBEpdABaME C IIOAIMCUTE CH, 4€ € OCBLIECTBEHO c1,6upaHe Ha OUONOrUUHU HpOﬁH Ha

[IPUCTAHMILE A{ECZJ%O .......................
PE1G Hc222

Hacroaumuar npoTokon ce U3roTBH U MOAMHMCA B TPH eAHOOOPasHM eK3eMMsapa, ABa 3a
HAPA u equn 3a UO — BAH.
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MNpoexmuo npednomerue No BG14MFOP001-3.003-0001, ,CvbupaHe, ynpasneHue U U3NOA38aHE HA OOHHU 30
Weaume Ha Hay4YHUA aHanu3 u usnsaHenuemo Ha O6wama noasumuka e obaacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.”, puHaHcupaHo om fpozpamama 3a mopcke deno u pubapcmeo, cvpuHarcupara om Eaponelickua
Cbi03 Ype3 Esponelickun hoHA 3a mopcko deno u pubapcmao.
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EBPOMENCKM Cbi03 NPOTEAMA 3/
EBPOMENCKH $OHA 3A MWHUCTEPCTBO HA SEMEAEAUETO, XPAHUTE U MOPCKO IEAO N
MOPCKO AENO U PUBAPCTBO TOPUTE PUBAPCTBO

ABYCTPAHEH IMTPOTOKOJI

or 28.05.2018 r. 3a ocbluecTBIBaHEe Ha OMONOrWYEH MOHMUTOPUHI (ChOMpaHe Ha OHOJIOrMYHM
npodu) OT MNPOMHMILIIEHHTE YIOBH OT TPHULOHA, Xamcus, cappuia, OapOyHs, Memkua u
uepHOMOpCKa akyna Ha pubonoeHus ¢nor wa PenmyOmuka Bearapus B pamkure Ha ocem
M3CIIEABAHMA — 110 €HO [Pe3 BTOPO M YETBHPTO TPUMECEYME, U JIBE NIPe3 TPETO TPUMECEYHe Ha
2018 roauna, 1 no eaHo npe3 Besiko Tpumecedre Ha 2019 r, Meskay M3mbiHUTEIHA areHUuUs Mo

pubapcteo U akBakyntypu (MAPA) u Uuctutyr no oxeanomnormss — BAH (MO — BAH),

HOJYTIOAINIHCaHHA T/ata:

Hacrodumsr npotokon ce M3roTBU M MOAMNMCA B TPH eAHOOOpA3HU eK3eMIUIApa, JBa 3a
HAPA u equn 3a MO — BAH.

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

Mpoexkmro npednoxenue Ne BG14MFOP001-3.003-0001, ,Cebupane, ynpasnerue u usnon3eaHe Ho GGHHU 3a
yenume Ha HaOy4YHUA aHANU3 U u3nuaHeHuemo Ha Obwama noaumuka e obaacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.%, hurarcuparo om Mpoepamama 3a MopcKo deno u pubapemeso, chpuHaHcupana om Eeponelickua
cb103 Ypes Esponetickus hoHO 30 mopcko deno u pubapcmao.
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EBPOMEMCKN CbiO3 el S
EBPOMEMCKM ®OHA 3A MMWHWCTEPCTBO HA 3EMEAEAMETO, XPAHUTE U MOPCKO QEAO 11
MOPCKO AENO U PUBAPCTBO TOPHTE PUBAPCTBO

JBYCTPAHEH ITPOTOKOJI

‘H,Hec,ﬂ?.’,/./ﬁﬁ/%f?n, BEB BPB3KA C M3MTLTHEHHETO Ha uiL. 9, a1, 6 ot Jlorosop Ne JT— 161
or 28.05.2018 . 32 OCBLLIECTBABAHE HAa OMOJOIMYEH MOHMTOPHHI (chOupaHe Ha OHOIOrHYHM
npobu) OT NPOMMIIIEHWTE YIOBH OT TpHUOHA, Xamcusa, cappui, OGapOyms, Mexxua H
yepHOMOpcKa aKyna Ha puGonoshus ¢Gor Ha Perybnuka Beirapus B pamKkuTe Ha OCeM
M3CIEIBAHMS — 110 €/IHO [Ipe3 BTOPO U YETBbPTO TPUMECCUHUE, H ABC NPe3 TPETO TPUMECEUHE Ha
2018 roauua, u Mo eAHO npe3 Beako TpuMecedre Ha 2019 r, Mexay M3nbaHMTENHA areHUMA 110
pubapcteo u axBakyntypu (MAPA) u Hucruryr no okeanonorus — BAH (MO — BAH).

ﬂOﬂyﬂOﬂﬂHCBHHﬂ'ﬂ(ﬂTai

(nMme, npe3ume W pamuims)
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(uMe, nipeanme U Gamuus)
e - {?’) Ve,
Ha [UTBXKHOCT ....... (ALXLLL. ... L0610 “‘"’?7) ..... /. /.. B UAPA,

Hacroauwmsar MPOTOKOJI €€ H3IMOTBW M MCANHCA B TpPH cnaooﬁpaann CK3CMILIApa, [ABa 34

NAPA wu equn 3a MO — BAH.
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MpoexkmHo npednoxcerue Ne BG14MFOP001-3.003-0001, ,Cobupare, ynpasneHue u u3non3eare Ha 0aHHU 3a
yesnume HO HAYYHUA GHOAU3 U U3MbaHeHuemo Ha O6wama noaumuka 8 oénacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.“, hunarcuparo om pozpamama 3a Mopcko 0eno u pubapcmao, couHaHcupaqa om Eaponedickua
cbro3 upes Esponelickusn (oHO 3a mopcko Oeno u pubapcmso.
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EBPOMNEMCKU CBHO3 PR PAR A A
EBPOMEMCKKM ©OHA 3A MWHMCTEPCTBO HA SEMEAENHETO, XPAHUTE U MOPCKO OQEAO W
MOPCKO AENO U PUBAPCTBO TOPHTE PUBAPCTBO
JABYCTPAHEH ITPOTOKOJI

ﬂHCC;ﬂ?P?/Q@éOZ? ., BB BPB3Ka ¢ M3MBLIHEHUETO Ha unt. 9, an. 6 or JloroBop Ne JT - 161
or 28.05.2018 . 3a ocbluecTBABaHe Ha GMOIOrMYEH MOHMTOPHHI (chOupaHe Ha GHONOrMYHM
npoGu) OT NPOMHUULIEHUTE YJIOBM OT TpulOHA, XamcudA, cadpui, OapOymsa, memkug H
yepHOMOpCKA akyna Ha pubonoBHus (ot na PeryOnuka bwiarapus B paMmKuTe Ha ocem
M3C/IEIBAHMA — 0 €JIHO [1PE3 BTOPO M YETBBPTO TPUMECEHYHE, U ABE MPE3 TPETO TPUMECEUHE HA
2018 roauta, ¥ 1Mo e¢IHO npe3 Bcako Tpumeceyne Ha 2019 1., mexay M3nbaHHTENHa areHuus 1o
puGapcteo u akBakynrypu (MAPA) u Hucrutyr no okeaonorns — BAH (MO — BAH),

A0JYNOIIT ucaHuAT/ata:

...... Laapu, Apueccba || Suxobo | M.

(ume, npesnme W hamunms) (rmoamuc)

g0y e oees
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YAOCTOBEpABAME C IIOAIIMCUTE CH, 4€ € OCBLUECTBEHO C'I::6HpaHe Ha OHONOrHYHH ﬂpOGH Ha

Hacroawmmsar MPOTOKOA ¢C HU3MOTBH H [IOAINHCA B TPH CRH006p33HH CK3CMILIApPaA, ABa 3a

UAPA u equn 3a MO — BAH.
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MpoexmHo npednoxcerue Ne BG14MFOP001-3.003-0001, ,Cvbupare, ynpasneHue u u3noa3eane Ha 0aHHU 3a
Uenume Ha HayyHUA aHanu3 u usnbaHeHuemo Ha OGwama noaumuka e o6nacmma Ha pubapcmeomo 3a nepuoda
2017-2018 2.”, hunarHcupaHo om [Mpozpamama 3a MoOpCko deno u pubapcmeo, cvpuHarcupana om Esponelickua
cvlo3 ypes Esponelickus orHO 3a mopcke deno u pubapcmso.
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EBPOMEMCKH CBIO3 IR :
EBPOMEMCKM ®OHA 3A MWHMCTEPCTBO HA 3EMEAENMETO, XPAHUTE M MOPCKO OEAO 1

MOPCKO 4ENO U PUBAPCTBO TOPHTE PUBAPCTBO

JABYCTPAHEH ITPOTOKO.I

llHecﬁ_f/(??}/ZOz—‘;?r., BBLB BPB3KA ¢ M2ITBIHEHUeTo Ha 4. 9, an. 6 ot Jlorosop Ne /1 - 161
oT 28.05.2018 . 3a OCbIUECTBABAHE HAa OMOJIOIMYEH MOHUTOPMHI (CbOMpaHe Ha OUONOrWYHHM
npo6u) OT NpPOMMLLICHWTE YJIOBH OT TpHUOHA, Xamcus, cappui, OapOyHs, MeKui W
yepHOMOpPCKA akyna Ha puGonosnus ¢uor Ha PemyOnuka bhirapus B pamxute Ha OCem
M3C/IEBAHMS — 110 €/IHO Mpe3 BTOPO U YeTBbPTO TPMMECEYHE, M ABC [IPE3 TPETO TPHMECEUHE Ha
2018 roauna, u no eaHo npes Beako Tpumecedne Ha 2019 ., mexay M3nbaHuTenHa areHuus no
pubapcteo u axBakyntypu (MAPA) u Muceruryr no okeanonorus — BAH (MO - BAH),
IONYTIOANMCAHUAT/aTa:
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Hacroammar MpOTOKOJI €€ M3rOTBW M Mnoanvca B TpH eﬂH006p33HH CK3CMILIAPA, ABa 34

HUAPA u equd 3a MO — BAH.
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Mpoexkmuo npednoxcenue Ne BG14MFOPO01-3.003-0001, ,Cobupate, ynpasneHue U u3non3sane Ha 0aHHU 3a
yenume Ha Hay4HUR GHONU3Z U U3NbaHeHUemo Ha O6wama neaumuka 6 o6adacmma Ha pubapcmeomao 3a nepuoda
2017-2019 2., huHaHcuparo om flpozpamama 3a MOpcko 0eno u pubapcmeo, cbuHaHcupaxa om Eeponelickua
cvi03 Yypes Esponelickun GoHO 30 Mopcko deao u pubapcmeo.
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EBPONENCKM CHIO3 - ' : e S

EBPOMEMCKM ®OHZ 3A MUHUCTEPCTBO HA 3EMEAENUETO, XPAHMTE U MOPCKO AEAO 1
MOPCKO AENO U PUBAPCTBO FOPUTE PUBAPCTBO
ABYCTPAHEH TPOTOKOJI

,Z[Hec.gz 5 0-4.51‘., BB BPB3KA C M3IThJIHEHMETO Ha 41, 9, ai. 6 ot Horosop Ne J[ - 161
or 28.05.2018 r. 3a ochliecTssBaHe Ha OMONOrMYEH MOHMTOPMHI (chOMpaHe Ha OHOJOrHYHH
npo6u) OT TNPOMHUULIEHUTE YAOBM OT TpULOHA, Xxamcus, cadpua, Oapbyus, meaxug u
4epHOMOpcKa axyna Ha pubonosuua ¢mor Ha Pemybnuka Benrapus B paMkure Ha oceM
M3C/IEIBAHMS — N0 @HO Mpe3 BTOPO U YeTBLPTO TPUMEeceuHe, U iBe Npe3 TPETO TpuMeceuue Ha
2018 roauna, u o eaHo npes Beako Tpumeceune Ha 2019 ., mexay Ms3nbiHuTEHA areHLMA 110

pubapcTBO M AKBAKYITYPH (MAPA) v WIHCTHTYT 1O OKeaHOMOrs — BAH (MO - BAH),

A0AYIOANHCAHUAT/ATa!
y ( T*E 0 9 -{’E e > ~adl ) 2 f'ﬂ
NP o VL RLAGR DS —Batb&éf‘ / ) fL(: /
(ume, ripezume U hamMuans) (rmoanuc)
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sy A SABAMEED S DR s sHO-BAB7
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(nme, npesnme H hammdna) ¢ ’ (moanuc)
&
Ha JLTBKHOCT 2ud.r...CA £ *ﬁ.&k-"-@@eﬁ?’pﬁ o 7”2&[%41:{ B UAPA,

VIOCTOBEpABAME C MNOAMNMUCHUTE CH, Y€ € OCBLUECTBEHO cxﬁupaﬂe Ha OMOJIOrMYHH HPOGH Ha

- - N - { p
MpUCTARHMILE B> B

HactosluumaT npoToKon ¢e M3roTBM U IOANHKCA B TPH €AHOOOpasHM eKzemiuispa, ABa 3a
WUAPA u eaun 3a UO — BAH.

o www.eufunds.bg

Mpoexkmuo npednomenue Ne¢ BG14MFOP001-3.003-0001, ,Cvbupare, ynpasnexue u uanonseaxe Ha aHHU 3a
Yenume Ha Hay4HUA ananu3 u usnuvaHeruemo Ha O6wama noaumuxa e obnacmma wa pubapcmeo mo 3a nepuoda
2017-2019 2.", gunarcupaqa om lpoepamama 3a mopcko deno u pubapcmao, copuHaxcuparna om Esponelickus
Cbi03 Ypes Esponelickus oo 3a Mopcko deno u pubapcmao.
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EBPONEMACKM CbI03 HearPAMA 34
EBPOMEMCKM GOHA 3A MUHUCTEPCTBO HA 3EMEAEMUETO, XPAHWTE U MOPCKQ AEAO W
MOPCKO AE/IO 1 PUBAPCTBO FOPUTE PUBAPCTBO

ABYCTPAHEH ITPOTOKOJI

,T_IHec,fcj/ ﬁﬁ‘?/ 205%., BHB BPB3KA C M3MbJIHEHUETo Ha 1. 9, an. 6 ot Jlorosop Ne [T - 161
or 28.05.2018 . 3a OCHLICCTBABAHE HA GHOMOrMYEH MOHMTOPHMHI (chOMpaHe Ha GHONOTHYHH
npofyx) OT NPOMHMLUIEHWTE YJIOBM OT TpPUUOHA, Xamcus, cabpun, OapOyHs, MeLKUA H
yepHoMopcka akyna Ha puGomosHus (uor Ha PenyOnuka Bbarapus B pamKuTe Ha OCeM
M3C/AEABAHUA — 10 €IHO MpPe3 BTOPO H HETBBPTO TPUMECEUHE, H [BE MPe3 TPETO TpUMeceyne Ha
2018 rogusa, u no eaHo npes Besaxko Tpumeceyue Ha 2019 r, mexay M3nbaHuTeHA areHius 1o

puGaperso u aksakyntypu (MAPA) v Wketuryr no oxeanonorus — BAH (MO - bAH),

JAOMYMOATTHCAHUAT/ aTa;
Mo ion, | 1B -

.......... Ly (lesorade Lzpned— o 0T
(ume, npezume u hamunus) (moaruc)

HA AWBKHOCT ... S8 it S et T i ivniiinns SAH
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Lgtecoterop S0
Ha JUThXXHOCT /QC*;;;.. MR s 2 o S, B UAPA,

YAOCTOBEPABAME € NOANMMCHUTE CH, H€ € OCHIIECTBEHO C‘bﬁHpaHe HAa OUONOrUYHU l'lpOGH Ha

MPUCTAHMILE . ‘1/434';2“‘“—-/ Gt LA A

.............. / T

HacTosuAT npoToKoi ¢ M3roTBM M NOAMNKMCA B TPH €AHOOOpa3HH eK3eMmiApa, ABa 33
HUAPA u eaud 3a MO — BAH.

- www.eufunds.bg ----

MpoexkmHo npednoxerue Ne BG14MFOPO01-3.003-0001, ,Cvbupane, ynpasnenue u uanon3sane Ha 0aHHU 3a
Uenume Ha HayYHUA GHGAU3 U U3NbaHeHuemo Ha O6wama nonumura 8 o6aacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.”, ghuHa+HcupaHo om lNpozpamama 3a Mopcko 0eno u pubapcmeo, chpuHancupara om Esponelickua
cwro3 4pes Eaponelickua ghoHd 3a mopcko deno u pubapcmeso.
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EBPONEMCKM CHIO3 _ PO FANA A
EBPOMNEACKA ®OHA 3A MWHUCTERPCTBO HA 3EMEAE/IMETC, XPAHUTE U MOPCKO OEANO U
MOPCKO AENO U PUBAPCTBO TOPHTE PUBAPCTBO

JIBYCTPAHEH MNPOTOKOJI

Tuec, HZE/Q} 20/.9r., BbB BPB3Ka ¢ 3T THEHHETO Ha 1. 9. all. 6 ot orosop Ne [1 — 161
or 28.05.2018 . 3a OCHLICCTBABAHE na GuonoruyeH MOHUTOPHHI (cHOupate Ha OMOJIOrUUHN
npo6u) OT NPOMHIUICHHTE ynoBY OT TPHLOHA, xamcus, cabpun, OapOyHd, Meaxkua H
yepHOMOpCKa aKyna Ha pubooBHUA dnoT Ha PenyGnvka Beirapus B PAMKHMTC Ha OCeM
J3cTeNBaHus — N0 EHO npe3 BTopo ! yeTBLPTO TPUMECEUHE, U JIBE NP3 TPETO TpUMECceuue Ha
2018 rojuHa, 0 eIHO Npe3 BCAKO TpUMece e Ha 2019 1., Meway VI3ImbaHUTENHA arCHUUA 1o
pubapcTBO H axsakynTypu (UAPA) H MHCTUTYT MO OKeaHOdorus — BAH (MO — BAH).

AONYNOATICAHMAT/aTa:

......... D .
(’i:lmc, npe3uMe U Q)ammuﬂ}
LR
restt RILL /......B VIAPA,

YA0CTO ﬁepﬂﬂame

NOLMUCUTE CH, H¢ € OCBLISCTBEHO cpOupane Ha OMONOTMYHH npodu Ha

APUCTAHUILE ...

HacTOAMMAT MPOTOKOI €& WU3FOTBH W TIOAMMca B TPH enHO00pasHU CK3EMILIAPa, 7Ra 3a
MAPA v eauH 3a 1O — BAH.
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MpoekmHo npednoxeHue Ne BG14MFOPOO1-3. 003-0001, ,,Cebupare, ynpasneHue u u3non3saHe HO OaHHU 30

yeaume Ha HOyYHUA aHANU3 U usnuaHeruemo Ha O6ujama noaAuMUKa 8 o6nacmma Ha pubapcmeomo 3d nepuoda

2017-2019 2.”, (huHaHCUPOHO OM Mpozpamama 3a MOPCKO deno u pubapcmso, ChLpUHOHCUPTHA OM EeponelickuA
cbi03 Ype3 EsponetcKua ¢poHO 30 MOPCKO deno u pubapcmeo.



EBPOMENACKU CBIO3 FRAMA 3A

EBPOMENCKIA ®OH/ 3A MWUHWUCTEPCTBO HA 3EMEAEAMETO, XPAHUTE U MOPCKO LEAO U
MOPCKO /IE/IO M PUBAPCTBO rOPUTE PUBAPCTBO
ABYCTPAHEH IIPOTOKOJI

HHeM.@CK. 29/9) I, BBB BPB3Ka C M3ITBJIHEHUETO Ha 4. 9, an. 6 ot loroop Ne J[ — 161
or 28.05.2018 r. 3a ocbluecTBABaHEe HAa OMONOrHYEH MOHMUTOPHMHI (CHOMpaHe Ha OHUONOrHYHM
npo6u) OT NPOMHMILIEHHTE YIOBH OT TPHLOHA, Xamcus, cadpua, OapOyHa, MemLKHUA U
YepHOMOpCKa akyna Ha pubonosuus (nor Ha PenybGiuuka Bwiarapust B pamkute Ha ocCeM
M3CIC/BAHMA — 110 €HO NPEe3 BTOPO M YETBLPTO TPUMECEUUe, U JBE Mpe3 TPeTo TpUuMeceyue Ha
2018 roauHa, ¥ Mo eAHO npe3 Beako TpuMmecedde Ha 2019 r, mexxay M3neanuTenna areHuns no
pubapctBo u aksakyaTypu (MAPA) u Hucrtutyr no oxeanomorus — bAH (MO - bAH),

AONYTOATHCAHNAT/ATA:

Dok

HA BITBMHOBT .o ¥l i S i adumms

&
Zf/(;/df (= 08

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

(nonnﬂc)

) g 177
Ha JTBIKHOCT ......... LNOCEH,.... L1« .’1’??.‘. .......... FA ... B APA,

HacTosaummar npoTokon ce W3roTBH M MOANKMCA B TPH ¢AHOOOPa3HH eK3eMmILiApa, ABa 3a

HAPA u enun 3a MO — BAH.

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

lpoermHo npednomerue Ne BG14MFOP001-3.003-0001, ,Cvbupane, yrpasneHue u u3non3sarqe Ha 0aHHU 3a
Yenume Ha HayvHus aHanu3 u usnvavenuemo Ha Obwama nonumuka 6 o6nacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.”, unancuparo om flpozpamama 3a mopcko deno u pubapcmeo, cuuHaHcupara om Eeponelickua
Cvi03 Ype3 Esponelickua oHA 30 Mmopcko Beno u pubapcmeo.



EBPOMEMCKU CbIO3 PO P ARG

EBPOMEMCKM ®OH/ 3A MUHWUCTEPCTBO HA 3EMEAE/METO, XPAHWTE U MOPCKO [IEAO U
MOPCKO AENO M PUBAPCTBO FOPUTE PUBAPCTBO
JABYCTPAHEH ITPOTOKO.I

Huec, '/%5) 20 [a' BB BPB3KA C M3ITBIHEHUETO Ha usl. 9, an. 6 ot Jlororop Ne J[ — 161
or 28.05.2018 . 3a ocblLuecTBABaHE Ha GHOMOrMYESH MOHUTOPMHT (cbOMpaHe Ha OHUONOrHYHM
npo6u) OT NPOMHILIEHWTE YJIOBH OT TPHUOHA, Xamcus, cadpun, OapOyHda, MemKuL H
yepHOMOpcKa akyna Ha pubonoBHus Gnor Ha Penybnuka bBwiarapus B pamMxKuTe Ha OCeM
M3CASABAHMA — IO ¢/IHO MPe3 BTOPO U YeTBbPTO TPUMECEHHUE, U [BE NPE3 TPETO TPUMECEUHE Ha
2018 roauHa, ¥ no ejHO npe3 Beako Tpumecedde Ha 2019 r, mexxay ManenHuTenHa areHuus mo
pubapcteo u akeakyitrypu (MAPA) n Mucrtutyr no okeanonmoruss — BAH (MO - BAH),

AOMYNOAMHCaHUAT/aTa:

(uMme, mpe3ume U hamuIng)

HA JJIBKHOCT W"‘w‘ f f ......................................

o /_} [
///9 2L 2,# o )

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

YAOCTOBEpsABAME C MNOATNMCHUTE CH, 4e € OCBIUECTBEHO c'bﬁupaHe Ha OHOJOrMYHM ﬂpOGH Ha

Hacroamusar npoTtokon ce W3roTBU M MOAMHCA B TPH SAHOOOpa3HH eK3eMILIAPA, ABa 3a

HAPA u enun 3a MO — BAH.

-- www.eufunds.bg -

Mpoexmuo npednoxerue Ne BG14MFOP0O01-3.003-0001, ,Cobupare, ynpasneHue u u3nonisaHe Ha 0aHHU 3a
Ueaume Ha HayYHUA aHasu3 u usnvanesueme Ha Obwama nonumuka 8 obagcmma Ha pubapcmeomo 3a nepuoda
2017-2019 2., ¢hurarcuparo om Mpozpamama 3a mopcko deno u pubapcmso, chipuHarcupana om Eeponelickua
cwi03 Ypes Esponelickua oHd 3a mopcko deno u pubapcmao.
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EBPOMENCKU CBIO3 i e PeAc M
EBPOMEMCKU GOHA 3A MWUHWUCTEPCTBO HA 3EMEAEMMETO, XPAHMTE U MOPCKO IEAQ W
MOPCKO AENO U PUBAPCTBO FOPUTE PUBAPCTBO

ABYCTPAHEH ITPOTOKOJI

,D;Hecﬁ & US .-20/lﬂr., BHB BPE3KA ¢ M3ITBJIHEHHETO Ha uJl, 9, an. 6 ot Jlorosop Ne [T - 161
or 28.05.2018 . 3a ochlneCTBsiBaHE Ha GMONOrMYeH MOHWUTOPMHI (chOMpane Ha GuONOrM4HM
npo6u) OT TPOMHULICHUTE YJIOBH OT TPHUOHA, Xamcus, cadpun, OGapGyns, memkaz H
yepHOMOpcKa akyna Ha pubonoBHua ¢nor Ha PenyGnuka bBwiarapus B paMKuTe Ha OCeM
W3CJIEABaHNA — MO €IHO NPe3 BTOPO M HETBBPTO TPUMECEUHE, M ABE MPEe3 TPETO TPHMECEUHe Ha
2018 roauua, ¥ 1o eaHO npe3 BesAko TpuMmeceune Ha 2019 r., mexny M3mbanuTeNHa areHIya 1o

pubapcreo u axpakyarypu (MAPA) u Hueruryr no okeasomorus — BAH (MO — BAH),

HOMYMOAITHCARKAT/aTa:
q{wﬁ{wﬁmﬁ%‘?%@*@%&&— ........ o S /
(vme, npe3ume ¥ thamuaus) (noanuc)
Ha JTBIKHOCT @%\&MUC va oosta el B MO — BAH
//MH ..... (ptemioiwl At l T ==/
(ume, npesuMe U haMunus) (moanuc)
; P
Ha JUThKHOCT ..%f( M@fdﬁ"f{ s N o T B UAPA,

HacTosiLuMAT NpoTOKO/ C& M3roTBM M IOANKCA B TpM eqHo00pa3HK ex3eMiuispa, Apa 3a
HUAPA u eaun 3a MO — BAH.

www.eufunds.bg

Mpoexmro npednoxenue Ne BG14MFOP001-3.003-0001, ,Cobupane, ynpasneHue u Usnoni6aHe Ha OaHAU 30
yenume HO HOY4YHUS GHANU3 U U3MbaHeRuemo Ha O6uwema noaumuka 8 o6nacmma Ha pubapcmeo mo 3a nepuoda
2017-2019 2.", guHarcuparo om (Mpozpamama 30 mopero deno u pubapemao, copuHaHcupaHa om Eapenelckua
cvi03 Ype3 Esponelickua hoHd 3a Mmopcko deao u pubapcmso.



EBPONEMCKH CWi03 3EMEAE/VIETO, XPAHUTE 1 MOPCKO [EAO
- ” MUHUCTEPCTBO HA 3EMEAEAMETO, XPAH
EBPOMEMCKM QOH 3 e PUBAPCTBO

MOPCKO 4E/10 U PUBAPCTBO

ABYCTPAHEH ITPOTOKOJI

,E[Hecﬂ.(//ﬁj 20... r,, REB BPB3KA C W3ITEJIHEHHETO Ha 4. 9. an. 6 ot [loroop Ne J[ — 161
ot 28.05.2018 I. 3a ocbluecTBsBaHE Ha OMOJIOPMYEH MOHMTOPMHI (chOMpaHe Ha GHOJIOrHYHH
npofH) OT NPOMHULIIEHUTE YIOBH OT TPHUOHA, Xamcus, cadppui, OapOynsa, Meaxug u
yepHOMOpcKa akyia Ha pubonosHus ¢nor Ha PenyOiauka Beirapus B paMKuTe Ha oceM
M3CIEABAHMA — 10 €/IHO Mpe3 BTOPO W YETBLPTO TPUMECEUHe, W JIBe [pe3 TPeTO TPUMECeyHe Ha
2018 roguHa, 1 Mo eaHo npe3 Besko Tpumeceure Ha 2019 ., mexay ManmbnxHuTenHa areHuus no
puGapcteo u akBakyntypu (MAPA) u Huctutytr mno okeanonorus — BAH (MO - BAH),
aonynognucaHugT/ara:
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(ume, mpesume v pamuang)

) ) f‘" p .
Ha JUIBKHOCT W%z’%/ S 4y B MO -BAH
; ; T S
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/ (ume, npeszume u hpaMuIns)
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Ha JUTBIKHOCT ....... VR iA ol ot OO " it s Gl ) o SO / /H‘ .......... B APA,
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VYAOCTOBEpPABAME [noanucuTeE CH, 4e € OCBLUECTBEHO cmﬁupaﬂe HA GUONOrUYHHU l'[pOﬁH Ha

NPUCTaHUILE ..... -ch:f;( 7/
P 41 BC AT

Hacrosaumar MMPOTOKOJ C€ HU3roTBH H IOAINHCA B TPH E,E,HOOGPBBHH EK3eMIuIApa, ABa 3a

HNAPA u equn 3a MO — BAH.

A & = www.eufunds.bg -- -

Mpoexmuo npednowernue Ne BG14MFOP001-3.003-0001, ,,Cobupane, ynpasneHue u U3non3saHe Ha daHHU 3a
Yenume Ha HayvHUA aHanu3 u usnsbanenuemo Ha Obwama nonumuka 6 obnacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2., purarcuparo om lpozpamama 3a mopcko deno u pubapcmso, chgpuHaxcupara om Eeponelickua
¢wi03 Ype3 Esponelckus hoHd 3a mopcko deno u pubapcmeo.



EBPOMEUCKM CbIO3 PO PAMA S

EBPOMENCKY GOH/ 3A MUHUCTEPCTBO HA 3EMEAENMETO, XPAHUTE U 'MOPCKO IEAD u
MOPCKO AENO U PUBAPCTBO FOPUTE PUBAPCTBO
JBYCTPAHEH IIPOTOKOJI

I[mc,ﬁ?f/ﬁﬁ. 20./;?., BBB BPB3KA C M3MTBIHEHHeTOo Ha wi. 9. an. 6 ot Jlorosop Ne JT - 161
or 28.05.2018 r. 3a ocbluecTBABaHE Ha GHOIOrHYEH MOHMTOPHHT (ChOMpaHne Ha OMOJTOTrHYHM
npobu) OT MNPOMHULIEHWTE YIOBM OT TPHLUOHA, Xamcud, cadpua, GapOyns, MeDKug M
uepHOMOpPCKA aKy/la Ha puGonoBHus (nor Ha PemyOnuka Bwarapus B pamkuTe Ha OCeM
M3CIEeABAHMA — M0 €[HO Npe3 BTOPO W YETBBPTO TPHMECEUHE, W ABe [Pe3 TPETO TpUMeceune Ha
2018 roguHa, u 110 e1HO Npe3 Besiko TpuMecedre Ha 2019 1, mexay M3nbaHMTenHa areHuUus 1o
pubapctBo M akpakyntypu (MAPA) u Huctutyr no okearonorus — BAH (MO — BAH),

AOMYNOANUCaHUAT/aTa:

Buorn. LoagendL . ‘\mﬁé _________

(ume, npesume U hamuius)

HA JBAKHOCT ..., %{%/Off ..... O BMO-BAH

Py 4

H " - T .
YA /7/2‘“ ,/ ) ...... 2 f'ﬂ'J _— = ’ff/”; o
(ume, npe3ume u hamunus) ; /(n'bnnucf)’/
9,
HA JUTBXKHOCT ..vevvee.s Yol (‘7..».‘34':/. e AL E 77/:) ...... //\ ....... B MAPA,

yAOCTOBEpsABaMe C IOAIIMCHTE CH, Y€ € OCHIUUECTBEHO csﬁupaHe Ha OMOJOrMYMHM anﬁld Ha

NPUCTAHULLE ...7]. Q ......... m ......................

Hacroammusar [MPOTOKOJ €€ HU3roTBH W MOAIMHCA B TPH G,B,HO()ﬁpaBHH eKseMiIApa, JAea 3a

HUAPA w eoun 3a MO — BAH.

- -- www.eufunds.bg

MNpoekmuo npednoxcerue Ne BG14MFOPO01-3.003-0001, ,Cobupane, ynpaeneHue u usnon3saqe Ha 8aHHU 30
YeAume Ha HayYHUA GHaMu3 u usnsaHeduemo Ha Obwama nonumuka 6 obaacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2., ghuHarcuparo om [pozpamama 3a mopcko 0eno u pubapcmeo, cvpuHaHcupara om Eeponelickus
cwio3 upes Eaponelickus ghoHd 30 mopcko deno u pubapcmeo.




D IEEoY

EBPOMEMCKM CBIO3 PO EARA 1
EBPOMEMCKM GOHA 3A MWUHUCTEPCTBO HA 3EMEAEAMETO, XPAHUTE U MOPCKO [IEAO U
MOPCKO [IENO U PUBAPCTBO rOPUTE PUBAPCTBO

JABYCTPAHEH ITPOTOKO!I

Huec, ’e’.ﬁ/@?éoffr., RBB BPE3KA C U3MTBIHEHHeTO Ha uil. 9, an. 6 ot Jlorosop Ne J{ - 161
or 28.05.2018 r. 3a ocbluecTBABAHE Ha OMOJOrUYeH MOHMTOPHUHI (CHOMpaHe Ha OMOJIOrHYHH
npoGH) OT NPOMHULIEHUTE YJOBM OT TPHUOHA, Xamcus, cadpui, OapOyHa, MeLKHA H
yepHOMOpCKA aKyna Ha pubonosnus ¢nor na PenyGnuka bwarapus B pamMKHMTE Ha OCEM
A3CeBAHMA — [10 €IHO MPEe3 BTOPO U HETBbPTO TPUMECESUME, U [IBE MPE3 TPETO TPUMECEUHE Ha
2018 rogmua, ¥ 1o eiHO npe3 BCaxo Tpumeceyre Ha 2019 r., Mexxay M3nbaHUTENHA areHUMs 110
pubapcTeo u akeaky1Typu (MAPA) u Muctutyr no oxeanonorus — BAH (MO - BAH),

A0nynodrnyucad usT/ara:

Capus /(/72(4552 0bn Ly xobo

(nme, npe3ume 1 pamuans) (moamuc)
Ha JUTBIKHOCT ...... QUL VUL oo e MO-BAH
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HA JUTBHKHOCT .......... AADCLLH,. L TERTEY D 7A.... 8 VAPA,

Vd

YAOCTOBEpABAME C MNOANMUCHTE CH, 4€ € OCBUICCTBEEHO C'bﬁHpaHe HA OHOMOrMYHHM ﬂp06H Ha

PUCTAHMILE ........... %, f‘f‘f[(g% :

HacroAmunaT npoTokos €& M3roTBM M NMOANHMCA B TPH €AHOOOpa3HH eK3eMIulapa, JBa 3a
HMAPA u eaqun 3a MO — BAH.

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

MpoekmHo npednomerue Ne BG14MFOPO01-3.003-0001, ,Cvbupate, ynpasneHue u u3non3eare Ha 8aHHU 3a
yenaume Ha Hay4HUA GHONU3 U U3nbaHeHuemo Ha O6wama noaumuka 8 o6aacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.“, cpunarcupaHo om [Npozpamama 3a MOpPCKo 3eno u pubapecmso, couHaHcupara om Esponelickus
cwio3 Ypes Esponelickun ghoHO 3a mopcko deno u pubapcmso.
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EBPOTMENCKU CbIO3 RGP AR A
EBPOMNENCKM ®OH/A 3A MUHUCTEPCTBO HA 3EMEAEAMETO, XPAHUTE U MOPCKO OEAO ¥
FOPHUTE PWUBAPCTBO

MOPCKO LENC U PUBAPCTBO

JABYCTPAHEH ITPOTOKOJI

g
Iuec, WS 20/? I, BbB BPB3KA C M3MTBIHEHMETO Ha 4. 9, ai. 6 ot orosop Ne [T — 161

or 28.05.2018 r. 3a OCbLUeCTBSIBAHE HA OGMONOTMUECH MOHMTOPHHT (chOUpaHe Ha GHOJOTHYHM
npofu) OT NPOMHUULIEHUTE YIOBH OT TPHLOHA, Xamcus, cadpui, OapOynsa, meaxuia u
yepHOMOpCcKa akyia Ha puOonoBHus ¢nor sa Penybiuka bBeirapus B pamkute Ha OcCeM
M3CEABAHMS — 110 ¢AHO NPe3 BTOPO W YETBHLPTO TPUMECEUHE, W JIBE Mpe3 TPETO TPUMECEUHe Ha
2018 roguHa, 1 1o eaHo npe3 Beako Tpumeceude Ha 2019 r, mexny MsnenuuTenHa areHuus no

pubapcreo u akpakyarypu (MAPA) u Huctutyt no okeanonorms — BAH (MO - BAH),

OOMYTIOANTCAHUAT/aTA:

- :‘f-.: . - P /:.;}/{/—:‘
Ha JUTBKHOCT ....... il R L e TR v r A B MAPA,

YA0CTOBEpsiBAME C TMOAINUCUTE CH, Y€ € OCBIUECTBEHO ChOMpaHe Ha GHONOrHYHM MpodM Ha

‘ [
npucraﬂume S @k{j‘gcaﬁgﬂf ................
fi< ' br AE
HaCTC}ﬂHJ,HHT I'IpO'TOKDJ‘I Cceé HM3roTBH H IoarnMca B TpH e,qnooﬁpazﬂn 3K38Mnﬂﬂpa, ABa 3a

NAPA u equn 3a UO — BAH.

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

MpoexkmHo npednowerue Ne BG14MFOP001-3.003-0001, ,CobupaHe, ynpasneHue u U3noa3eane Ho 0anHu 30
UEAUME HO HAYyYHUR GHOAUZ U USMTbAHEHUEMO HA Oﬁu.{ama nonumuka 8 obnacmma Ha pu5apcmeo mo 3a HEPUO-&O‘
2017-2019 2., huHaHcupaHo om [pozpamama 3a mopcko deno u pubapcmeo, cugpurancupara om Eeponelickus
Cvr03 4pes Esponelickua oHd 3a mopcko Beno u pubapcmso.
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EBPOMNENCKHU CbIO3 ST A 3

EBPOMENCKA @OHA 3A MWUHUCTEPCTBO HA 3EMEAEAMETO, XPAHUTE U MOPCKO LQEAO Vl
MOPCKO AEAO U PU BAPCTBO TOPHTE PUBAPCTBO
I[BYCTPAHEH [NPOTOKO.I

JlHec, A ?/??‘?50 /4 r., bB BpB3Ka ¢ M3MBIHCHUETO wa un. 9. an. 6 or JloroBop Ne J1-161
or 28.05.2018 r. 32 OCbLICCTBABAHE Ha GHOnOrHueH MOHMTOPHHL (chOupane Ha OMONOrMHHHM
npoGu) OT NPOMHUIICHUTE y1oBM OT TPHLOHA, XaMCHA, cadpua. OapOyHd, MELKUL MU
4epHOMOpCKa aKyna Ha puGonosnua $not Ha PeryGnuka Bbirapus B PaMKUTe Ha OCEM
JaCTeBAHNS — [0 €1HO Mpe3 BTOPO U HeTBELPTO TpuMeceune, U B¢ Npe3 TPETo TpUMeceuHe Ha
7018 roaMHa, ¥ MO eHO Mnpe3 BCAKO TpUMeceUne Ha 2019 1., Mesky M3ibHuTeNHa areHLuA 10
pubapcTBO W AKBAKYNTYPd (UAPA) u HucruryT 110 okearonornsi — bBAH (MO — BAH),

JOTYNOANMCAHNAT/aTa:

“ (-’! -
Ha JUTBIKHOCT ... ! W"',/f
J,:] (74
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yocToBepsBamMe € MOAIMCHTE CH, HE ¢ OCHLIECTBEHO CLOMpaHe Ha Guoaornunu Npodu Ha

C2S o S L
PUCTAHHLLE .. Hcees ?.’/.-.“. .........................

papey BH S (L0
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Hac‘rczﬂm.nﬁ'r MIPOTOKOJI C& W3rOTBW W NOAnKCa B TpU €AHOOOPA3HU CK3EMILIAPA, ABA 3a

MAPA u eaun 3a MO — BAH.

s o www.eufunds.bg

[poexmHo npednoxeHue Ne BG14MFOP001-3.003-0001, ,, Cubupare, ynpasneHue u u3non3saHe Ha 8aHHu 3a
yesnume Ha HAY4YHUA aranus u usnbAHeruemo Ha Obwama noauMuKa 8 obnacmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.“, hurancuparo om [lpozpamama 30 MOPCKO Beno u pubapcmso, CbpuUHaHCUPAHa OM Esponelickusa
cvi03 upe3 Fsponelickua (oHO 30 MOPCKO deno U pubapcmeo.



EBPONENCKU CbIO3 - POFPAMA

EBPOMENCKHA ©OH/ 3A MWUHUCTEPCTBO HA 3EMEAEMETO, XPAHUTE U MOPCKO OEAO !H'l
FOPHUTE PUBAPCTBO

MOPCKO 4EAO U PUBAPCTBO

JABYCTPAHEH ITPOTOKOJI

or 28.05.2018 . 3a ocbluecTBABaHE HAa OMONOrMYEH MOHHUTOPHHI (c*bﬁupaﬁe Ha OWOIOrM4HH
npo6u) OT MPOMMILICHUTE YIOBM OT TPHLOHA, Xamcud, cappun, OapOyHs, MeLKHI U
uepHOMOpCcKa akyna Ha pubonoBnus Quor Ha Penybinka bbarapus B pamkure Ha 0cem
M3CAEABAHMA — [0 €AHO NpEe3 BTOPO W HEeTBLPTO TPUMECEUHe, U JBe Mpe3 TPETO TpuMeceuHe Ha
2018 roguua, W Mo eJHo npe3 Bcako Tpumecedue Ha 2019 r., mexay M3mrbHUTENHA aTeHLUMA 110
puGapcreo u aksakynrypu (MAPA) m HucrutyT mo okeanomorus — BAH (MO - BAH),

AONyNoATHCaHUAT/aTa:

(ume, npesume W pamuaus)
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(nme, npesnve U pamMuIns)
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HA JTBKHOCT ... [ AC D €2 &l ‘?"J‘/“ﬂ;‘ﬁ/b ........

ypocrosepsiBamMe C [OAINUCHTE CH, ~€ OCBUIECTBEHO C‘BGHP&HC Ha OMOMOrMYHH H’pOﬁH Ha

EDUCTAHMIIE «onne [ LA Stodte: Lol vnsnnnmsnayosnpumns
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Hacrosituar MPOTOKOJI €€ H3rOTBH W TMOAINHCA B TPH e,uuooﬁpasuu EK3eMILIsApa, JABa 3a

HUAPA u eaun 3a 1O — BAH.

i e --— www.eufunds.bg = -

Mpoermuo npednoxerue Ne BG14MFOP001-3.003-0001, , Cvbupare, ynpasaeHue U U3noa38aHe Ha OaHHU 30
Uenume Ha HAY4HUA GHAAU3 U usnbaHeruemo Ha Obusama nonumura e obracmma Ha pubapcmeomo 3a nepuoda
2017-2019 2.”, puHaHcuparHo om [lpoepamama 3a mopcko deqo u pubapcmeo, cohuHaHcupara om Esponelckua
cwio3 upe3 Esponetickua horHd 3a mopcko deno u pubapcmso.
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EBPOMENWCKM CbIO3
EBPOMNEVCKK @OHA 3A MUHUCTEPCTBO HA SEMEAEAMETO, XPAHUTE W MOPCKO OEAD W
MOPCKC AENO W PUBAPCTBO FrOPUTE PUBARPCTEBO

JABYCTPAHEH INPOTOKOJI

,[Iucc.‘??:?:gi 204&71"., BBB BPE3KA C U3MBIHEHHETO Ha . 9, an. 6 ot [lorosop Ne JI — 161
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M3CAEABAHNA — [0 SAHO NPE3 BTOPO W HETHLPTO
mexay ManbaHuTeHa areHuMa no

2018 roauKa. U 1O €O NPE3 BCAKO TPHMECEHHE Ha 2019 r.,
pubapereo u axsaxynrypu (MAPA) w Hucturyr 1o oxeariosorns ~ BAH (MO — BAH.

W@anngaﬂnﬂﬂ&fa_:

aam e e A e PR Ty

e, npesuye 1 (hapuin)



EBPOMEMCKM CBIO3 WINVE B A
EBPONEMCKH SOHA 3A MMM TT ) End {ETO, XPAHUTE M MOPCKO OEAQ W
MOPCKO AENO U PMBAPCTRO 1 PUBAPCTBO

ABYCTPAHEH NNPOTOKOJI

Huec, 8// 20!?& BBB BPB3Ka ¢ U3MMbIHEHMETO Ha L. 9, an1. 6 ot [lorosop Ne 1 - 161
or 28.05.2018 r. 3a ocwluecTBsiBaHe HA GHONOrHYEH MOHHTOpUHT (chbBupane Ha Guonoru4my
npoGH) OT NPOMHULTEHNTE YA0BH OT TpuuUOHA, Xamcud, cadpui, OapbyHa, memkua
HEpHOMOpCka akyna Ha pubGonoBhus (aor Ha Penybnuka Boarapus B pamMkuTe Ha ocem
H3CACABAHMA — 10 €JIHO Npe3 BTOPO U YETBBPTO TPUMECEYHE, U [IBE MPe3 TPETO TPUMECeune Ha
2018 roauna, U 1o eHO npe3 Beako Tpumeceyne Ha 2019 ., mexcay Uznenaurenna arequus no
pubapcteBo u akeakyntypu (MAPA) u Umcrutyr mo okeamomorus — BAH (MO — BAH),
JAOnYyNoAnucaHuAT/aTa:

Geo  Sore

ssmvaneadas




daL e ow0swWIdognd DH DWWIDUQO B DHNWNVOL DWDMQQ DH OWSNHIHYALEN N ENVOHD KNHAADH DK awnuah
NHHDQ DM SHDBEVOUEN N 3anHawBpduA ‘aHDAN9I)” T000-E00 E-T00JOINPTOE 5N aNHAMOUEadu oHwN0d])

- mmmmmmmemnansnnanamemes GO SOUNITTE MMM

- 550

'HV9 — OH B¢ HHIR ¥ VIV
pay ‘edyruwoene MHERdQOOHTD MdL € BOMUTOL M MELOJEM 29 roNolodl LEHITIEOLOBH

27/ 8 KT
RS 2 aEe J\ﬁum.uad»w\ ................ AmuueLudy

1 1oodl MHRKMIOLOMQ BH dHEAMQLO OHAEIOAMLO0 9 dh ‘MO SLMOMUTOH O dWedKdEOLIOTA

a0

(ouiron) n (surruwed U awneadn “9wHM) n\\ Hv
llllllllllllllll - l.i- -...........-._.-.....-._.-.-.-ln.-l_.--_l-ll-._- -._-l_-l-l-l-l.._-_.-...._....l._..l..-._ R - -

| » ;aﬂ\ Nﬁu Y _ﬁ% . » ¢

0l o SEIIC I ORNC %\ﬁ W S

(suruwed v awreadu “dWH)

(onLrou) 3
s asew ......N..-_‘, T .‘_%

KiIolroHEMO ol IAIMIOHY ¥ (VdVH) udAirdvesye n osiodegnd

:BLB/LEHHEDHULOUALOY

{Hvd — OW) HVY -
Ol EMTIHAIE BHIDLMHIMAUL] Aian 1 10T
eH auhadawndl orady eadn 280 M ‘apnasanndl oidasiah ¥ odola eadu OHIS OU — KMHEBSIDUIEH

BH aHMhaoaWHdL ONEDE s2du OHE2 Ol H “BHHTQI 810

wano el aivwwed 8 sudearag exuirgAliag eH lord guugoroond ed eudde exodonwondon

u ruwasn ‘sukodeg ‘tnddes ‘BMOWEX seyoniudl Lo ugorA aimHarmuwoduo 1o (Hgodu

AHRHIOIOMO BH aHEdHOL0) JHHdOIMHOW HOhMIOUOHQO BH OJHESKELIIMAI0 BE U R[OT'SOSC 10

191 — If 5N dogOJOYf 10 9 ‘I8 *6 "k BH OLOUHIHULLEN O eygada 994 ..,_m&_sm m.w;, “2ONYT
¢ @

1rFOMO.LOdIT HAHVALOAHY

0B12dveud LM O8.L0dVv9Ud M OLAY ONDJOW
W ovad oMadon M ALMHYAY ‘OLIMATIWIE YH OgL3dALOMHMWN YE THO® MNDKHILOJE3
iy EOILY HNOMILOJE]

B

\-



EBPOMNENCKM ChiO3
EBPOMNEACKH ®OH/A 3A MUWHUCTEPCTBO HA 3
MOPCKO AENO U PUBAPCTBO )P PUBAPCTBO

kMY {1l MOPCKO AEAD W

JNBYCTPAHEH KTPOT O ! -

nec, K'H 20 .éjr., BB BPBIKA C HAMBLAHCHHETO Ha YL 9, a/1. 6 or Jlorosop Ne J1 - 161
or 28.05.2018 r. 32 OCHLIECTBABAHE HA Guosoriues MOHUTOpUHT (cuOupane Ha GHONOrMHHH )
npo6u) OT NPOMMUUIEHWTE YIOBM OT TPHLOHA, XaMCHA, cappuj, GapOyms, meaknl © }

;

gepHOMOpCKA aKyia Ha puGomoBnus (ot Ha Perrybnuka Bearapus B paMKHTC Ha OCEM

H3CTE/BAHMA — O eIHO MPe3 BTOPO W YETBLPTO TPUMECEHHE, H ABE MPE3 TPETO TPUMECEHE Ha L
o 2018 roauHa, U 1O €HO Npe3 BCSKO Tpumeceyne Ha 20 19 r., Mexcay V3nbaHUTEHA areHLMs o

0 u aksakynrypu (MAPA) u MHCTHTYT MO OKeaHONOTHA — BAH (MO - BAH),

é;ié/

E&{W&T Bamaaa lI-: o r i |':| a -._..- tt CRER LGOS R et ha e e e B H@ _Mi

ememama e



1094 WO DHRANIHDHNE[) QPWIUDYTIU 1T Ul VASMUEY VL MUMEVIRMEeLML M URBUNGnyaY » €< 0LUCTLIVE
: PP = PR VA

| b€ oW 08wWIdbgnd DH DWWIDDYQO B DXNWNLOU DWDMQQ DH OWBNHAHUAUEN N ENVOHD ENHAADH DH awnuah
HDP DM SHDBEVOLEN N anHavepdud ‘aHbANgL)” ‘T000-£00°E-T00dOINYTIE N anHaxovpady oHWYa0d| |

~emmme= TG SPUNINE MMN

g . - e R

'HVI ~ OU B€ HUID 1 VIVU

¢ sediruwaeyd uHeedooonra ndl € BOMUYON M HELOJEH 90 LoMoLodl LEMIMEOLOBH

#oHq 72127
AR e amuHeLoudn

----- Womgh & 8 E WA E A a R

100d1 MHRHJIOUOHQ BH oHedNQ90 OHOE1JAMLO0 9 Sh ‘U0 SLMOMUION D aneardogoroork

Sy fr )y PoHKEITER

7

(onuou) % \ (suruned 1 guueadu 9nH) @&
. .....nu\-“_lm__. tnxklw\uu.w:x ....... Wﬁ%!ﬂ-.gxqwq ttttttttt - 3- el s w |“.—-_-_|
H

W..:\V\.Wzrg

|||||||||||||||||||||||

llllllll

........... \_—.ll R A E P R e e Y B BT TR AL BB B

‘pLe/LEMHROMLTOLALOL

IKIMIOHY M (VdVM) udAiukesye oarodegud

(11vq — OW) HVg — EWIOrOHEMO Ol
i aunooawndl ongog gadu OHYS oU M "BHHTOL §10C

Ol BUTIHAJIE BHIDLUHIAUEY Aricanw *J 610T ®

samwndi ordagian K odo1g £adi OHId Ol — KMHBHIIOUOLH

o1 aukadawndl orady ¢adu 249 M “9HK3
e exodowondak

raq eunrgAilad eH 1orrd sungorogud eH

Waso eH aiMdwed @ prded
paorA aimHarmuwodu Lo (ugodu

u wwwaraw ‘vHkodeg ‘Tnddeo ‘EMOWEX
JHUdOIMHOW HOhHIOUOH

11l BH OLOVHAHIALEN O BYedde a8 J%%cm @\xf *0oH]T
16

spgoTMdlL 10
Q BH QHBEEELISMLI0 ve U Q10T SO'8T 10

UHRMIOrOMQ BH 2HEAMQD)

191 =Y aN dosouao]f 10 9 VB '6
rOMNOLOdI HAHVALD ALY

oaLdvaud M ouaT OHDdOW
vE THOD MHDKMILOdE3
€019 M¥OKM3ILOdE3

T

KA e 8

JLAdO]

0"E10dvand
Y ILMHYAY 'OL3IMVATIWIE VH Ol YdILIMHUW

W OV3T OADd0N

K"



{awirea) 5 H!:ii& .. n.!ﬂm_n “anm)

ﬁhwwwuﬁ\,c? P S % E?@.@nﬂ

EPFE.:HEBEEE

{HVA — OH) HVE — WeoEosIEN0 o0 ABuaH § (vayH) eddustaw 0 omidngnd
G NI ERERLIITRIE)] ATRE 1 p10T ™ stthasaniuly o adu aniE o o EMED § 107

i anianawnds orodt eadi winr W awkpaawedy oubeas p odooe s ol oo - s ER
Woso i auniee 9 medeneg mmegduag o sord Ereoragnd e erave  exodoisiadas
nomweran widodun Cesddes oy Cmened o meoed avsdemmnody 1o (podn
[HRIOUTIG T i) SHdaLinbon e B SRRl B 8100 ST 10

161 — 1 dhimian ol 10 g ey Lol QLS TR euetde a1a ...Lm Gl__ﬁ_m...m~...h.. AT
BERO L0 HTHYLOAAT

ORISR ) TS DT E R = e e
G HIT OSSO T I i i W DO MM OED
. EEHRLD bR R

!-H'-ﬂ-l

o



uq_-.__c:_ﬂ-u. AT R i i e B i it g e =T - _
Wwnwou DWDMQQO DH OWSNHIHUALEN N ENVDHD ENHAADH DH awnuvan

jau pe OW 08wWIdDgnd DH DWLLDDLGO 8 DN
100d0O4NHTOE 3N 2nHaxoUeadu oHWHaod|)

NHHDQ DH AHDBEVOUEN N anHawendud ‘aHpdngad” ‘T000-E00 €

e ——_ ;T 51V ) R e

e o - - - L S

'HVY9 — OU B€ HHIR H VU

ar ‘edrrunaetd MHEBdQOOHTS NdL 8 BOHUTOL W MALOIEH a0 rroxorodll LEHIMEOLOBH

\W\ amuHeLondu

e ww..%x..w |

noodl MHRMIOUOHQ BH JHBAMQYD OHAELIAMELD0 9 Ok ‘U0 o1MoMITON 0 dWeaKdaaoLo0WA

e R

nnnnnnnnnnnnnnnnnnnnnn

(auuITon)

.............. o %ﬁ%um\ﬁé%ﬁ@

R kP

(gurrnwed n awrsadul “9WH)

(onuroun)

Y N

:ele/LBMHEBOULITOUALOL

KIIOKOHEMO Ol IAIMLOHY M (VIVH) udAiuAdesye W ogaLadegud

‘Hvg9 — OW) HVY -
Ol EMNH2I® BHUALWHIAUEY Arsan “J 610¢C BH AMRadanKHdL OMEod sadil OHIT@ OU M "BHHUTOI §1(0T
BH svhadawndr olady gadu 28917 M ‘aphasonndl ordagiaon u odold £adu ORID O — BUHEREIALOEH

waso eH oumwed @ sudeiraq exnrglusd eH 1oud) suHgovogud 'H BUANE pxadonoHdan

u Tuwaaw ‘eukgdeg ‘rnddes ‘suowex sepondy Lo mgouk eumudrmuwodu 10 (ngodu

UHRHIOLOMO BH aHBAHOID) JHHAOIMHOW HIKMIOKOMO BH QHREKELIDMLIO BE 1 0T SO'8T 1O

191 — I s\ d0EOIOY[ L0 9 VB ‘6 "Ik BH OLIUHIHIILIER D eyeada aq4 ..r_mv,cm »Qﬁé *20H]T
OO LOJI HAHVA LD AGY/

JLUd ) QEL)dYIMd K OLAT OHD4OW
vE VHO® MHDUILOLE3

omEndmsn
" oﬁd ONDdON WAL MHYdY ‘OLaMrAYIWIE YH Q81 dILIMHUIN
E£0I9D MHDKMILOdE3

j -




-

i ""_\ R
L it gt

EBPONENCKM ChIO3 : ;
EBPﬂ'nEﬁCHH.@ﬂHﬂ FA MIAMHMCTEPC RO HA 3EMEAESUAET HAMMTE ¥ MOPCKO OEAD W
MOPCRO AEND U PHBAPCTBO FCHPIATY PUBARPCTBO

ABYCTPAHEH ITPOTOKOJI

: )

Hree, Q?/H Zl]/j" BBB BPB3KA ¢ MAITBAHEHKETO Ha Hn. 9, azn. 6 ot Jlorosop Ne I - 161
orT 28.05.2018 r. 3a ochuiecTBABAHE Ha GHONOTHYEH MOHHTOPHHI (ChBupaHe Ha GUOIOrUHHM
npoGH) OT MPOMHILICHUTE YAOBM OT TpHUOHA, Xamcud, cadpuy, DapbyHs, MexTkda o
HepPHOMOPCKA aKyna Ha pubonoenus duor Ha Penybinka bearapusa B pamkuTe Ha OCeMm

H3C/IE/IBaHMsA — O €IHO MPE3 BTOPO W HETBLPTO TPUMECEUME, U [IBE MPe3 TPETO TPUMECe e Ha

) i :

F 2018 roauua. u 110 eaHo npes Beako Tpumeceuue Ha 2019 r, mexay Mansanurenta aresius no
.’ pubapcreo u axeakyntypu (MAPA) u Wueruryr no oxeamonorus — BAH (MO — BAH),
i' ;ﬂﬁh}}ﬁiﬁ;ﬁnﬁmﬁﬂﬂﬂa:




.
£
¥
= 7’
EBPONENCKM CHIO3 . .
A L THIN T i i | ! MOPCKED nE.ﬁU i1

EBPONERCKM ®@OHA 3A PUBAPCTRO

MOPCKO SE70 M PHBAPCTROD

ABYCTPAHEH HTPOTOKO/]

Huec, Jyj’z Eﬂ/ﬁ BhB BLIKA ¢ HATRIHEAHeTo Ha Wi 9, an. 6 ot lorosop Ne [1 - 161

or 28.05.2018 r. 3a ochuiecTBABAHE Ha GHOAOrMMEH MOHHTOpMHI (ChOMpaHe Ha OGHOAOTIHHM
npoH) OT NPOMMULACHWTE YIOBH OT TpHuoHa. xamcua, cadpui, OGapOyws, wmeaxni
HEPHOMOpPCKa aKyna Ha pubonosuua duor wa Penybinka beirapus B paMKuTe Ha Ocem
H3CACHBAHMA — N0 €IHO [pe3 BTOPO W HETBLPTO TPUMECEYHE, H JBC Mpe3 TPETO TPUMECEYHE Ha

2018 roamna. N0 eHO Npes Beako Tpumeceune Ha 2019 1., Mexkay ManbiaHuTenHa areHuus no
pubapcreo u akeakyntypu (MAPA) # Mucruryr no okeanonorus — BAH (MO - BAH),

WA R e R e R e

¥ Ty
= 0
L] e . 1 i T T ‘ ox
i Frpa ) s e gt o ) St IR R fars ,
i (e bt A R B B oA B Bl B R B B R R E e e E R ._!-,um—!

el S e PSS




‘(Hv4 - OW) HVY -
Oll KMITHAIE BHUSIMHIAUE)] AKAW 1 ¢](07 BH AMhaooWHdL oxEdg £adll OIS Ol M BHHYOL 10T

eH 3MR209WndL oradi gadu
w200 eH aumiwed 8 eudeardg

M ruxran ‘suigdeg ‘rudded

MHRUIOKONY BH dHBAWQLO) JHHAOLMHO

191 — If N dosouo]f 109

COMOLOdI HIHVALD AL

08.L0d4vVand
W Oﬁm..n___ ONXOdOW

B e t_m.._............-..-.._-.-.....q...._.._._”.w..y._-..".m..-_..%-...:.

PPZL
i !

(6 ¢

KUIOOHBaNO Ol LALMIoHY ¥ (VIVH) udALuiyesye u ogiodegud

26T ¥ ‘aMhadawidl o1dagiok ¥ odorg sadu OHIT2 Ol — KHHEEIAUOIEH
enuirghuad eH loud suueorognd eH erdxe exodowoHdan
‘kmowex ‘sHomudi 10 weork oumHowmuwodu 1o (ugodu
W HOhMJIOUOMO BH JHBEKELIAMYO0 BE

B CE “Ifh BH OLOMHOHIAUEN o ecade g8 ,_M Lo et *9aH
6 ik \éw mﬁﬁ% | 1g

 awreadu ‘aWH)

e R e ———

1 810T°S0'8T 10

O8.12d¥9Hd M OVaT OHDdOW
VE FHOD MHDKMILOLdE3
E0I9D MYDK3LOdET




On@el DE OWOBWIUDGNG DH DWWIDUQO & DHAWNUOU DWDMQEQ UH OWaNHaHUaUueEN n ENVOHE snHhADH DH awnuah
OE NHHDQ DH SHDSEVOUEN N anHavendud ‘aHDANgR)” ‘TO00-E00°E-T00dOINFTOE 6N anHaxovpadu OHWHaod] |

- BGSpunjna mmm ===

'HV9 — OU e HuI2 M yavY

. par ‘ed¥rumwaeye HHERAQOOHT? WAL € BOMUYON M MELOJEM 99 rodorodu LEMITIBOLOBH

CNEHT
SEE

'H HOOdU MHhHIOUOHO BH JHRAMOLD OHREIOAMIN0 2 dh ‘UY 2LMIMLTON o awedsdagorsork

......... seeressees amMHeLOMdY

----------- e e e h\ugzmﬁ.ﬂ”—w\”‘ N_I

sesaraEa . <
..... G

wb \\ *\u% (suruwed u owneadu ‘owm) A\m\ %
; z&«w/,\ ......... Nﬂ)%ﬁ .................. i M .......
H

"ttt LOOHNALI'T BH

------

R

(suruwed n awueadu ‘awH)

(HV9 — OM) HVY — EHIOIOHEMO Ou IAIMIOHY M (VdVH) udAiuddesye u osrodeond
1 61T BH 3Mhad3WHdL ONEog gadll OHYD Ol H “BHHYOI § [0

‘BLlB/LEMHEOHLTOLALOL

Ol EHTTHAJIE BHUALHHIAUEY] AIDKaW
BH avhadawudl oradl cadu 2ar w ‘aMkadawKdl ordagion v odoig sadl OHYD OU — KMHESTALOSH

w220 eH awmdwed a udeiraq exurgAusg eH loud suHsorooumd BH eudye mxodowondsk
M Tuwraw ‘sHhodeg ‘ruddes ‘suowex ‘eHomudl 1o wgorA awmHormuwodu 1o (ugodu

fffffff

MHRMIOLOMO BH aHedNQ9)) JHMAOIMHOW HOhHIOKOHQ BH SHBEKELIMLI0 BE U ]0T'CO'ST 1O

roMOLOdI HAHVILDAGY

0813d¥and LU0 QHLIdYIMd M O3V ONDdOW
1 OV3T oModow W AL MHYAY 'OLINMYATIWIE VH 081042 MHMW VE HO® MMDUILOLES
s €019 MNIKMILOLET

.\-



¥onau0de3 wo pHEdNIHDHNGAD ‘08WIdDgNG N OU3Q OXIGOW DE DLUDWREOA]] WO OHOCRIHOHNG °, "2 610c~L10&

yndaL DE O o8WIdDGNd DH DWLWIDUGO B DYNWNUOL DWDMYQ DH OWANHIHVALEN N ENVDHD BNHAADH DH awnuah
‘E-T00dOJNPTOF N anHasowgadu oHuHaod])

)€ NHHDQ DH SHDBEVOUEN N anHavepduA ‘aHpdNga)” TO00-E00

- Eqrspuning mmm -

e e B e

i e e - -

"HV9 — OH ®& HUIR ¥ VdVU

par ‘edrruwaeie uHERdQOOHTD WAL @ BOMLITOI M HALOJEH 9 LONOLOAL LEMIMEOLOBH

Is09 9772
: \ zamrHeLondu

.....:.......I....ﬁ._.—.,w_vm....u?\.uﬂ%

H 1oodu MHRMIONOMQ BH dHBAMOLD OHREIOAMI00 9 Ok ‘MO ALMOMUTOL O owedrdago100TA

f{_&{: d -...:.,..........:.:.........Uhﬂ.w.ﬁvhﬂqlmw.m.vg.. é-.b.‘..v_.lv.m.‘_#\‘\._w rﬁﬂﬁu:v—ﬁn—_—.ﬂq BH

(surmuwed v owneadu ‘9nH)

E::.E.E.u
\\i.h.u\ \&\uuﬁkaﬁmﬂm%\\f\ N
:

I.{mlox m ...-...._.._.__.....-......__._.._._u...-._...._....-._._u.._...........||...+.._.._....._._..%m..%cun“i...».a J—.uczzﬁéqﬂ*—

(gurrmwed v awugady “awH)

gntoroneao on 1AMIoHY M (VdVH) ndAiufyesye w ogrodeond
1 6107 BH aHRaodWHdL 0MKdE £adu OHYD Ol M "BHUTOI 80T

' BLE/LEMHEOHLTTOUALrOY

(Hv9d — OW) HVY -

Ol1 ¥UTTHAIR BHIDLUHIAUE]] AIDKOW *
v v ‘annaoonndl ordagion n odols cadil OHY2 Ol — EUHREIDLIEH

en auhasawndl oradl tady o9
aq wmIrghiiag v Loud guugorognd vH wrdie wxodowondan

w30 eH oumiwed 4 sudesr
u ruwaaw ‘eukodeg ‘rmddeo ‘EMOWEX nonndr 1o wmgouk  swunarmuwodu 1o (ngodu

sned®gas) JHdOIMHOW HORHIOKOHQ VH SHVHEALIOMLIQ BE Q1OT'SO'ST 10

ada a4u ....@..\:m %\%\ ‘20Nt

1FOMO.LOII HIHVALD AU,

MHhUIOLONO BH
191 = 7 3N do"OIOYf 10 § "K' 6 'Irh BH OLOMHAHLIER O It

0810dvand 1M ORIV 1 OV ONDdOW
W oval Onodon W LMY Ol AV W IE YH ORI TLOMHAW VE I/HOD MHDTLOd 8
_ E£O14) MNOKMIALOJAAT

n“ =




H :
: e I‘_ ."
.ﬁ}’ 4-"3. .@h.. _-!-"-p_...l — ’

L;l-d “J‘ldlidud ..:
Ilei. i 'll‘i!_ i !.nn lrln

EBPOMEACKH CbIO3
EBPONEMCKM ®OH/ 3A MAHMCTERCTRC
MOPCKO JEAO W PUBAPCTRO

A AEMEMEAMETCH SPAHMITE W MOPCKO OEAOC W
FOPIATE PUBAPCTEO

JABYCTPAHEH ITPOTOKO/
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or 28.05.2018 1. 3a ochlIECTBABAHE HA OMOJNOrHYeH MOHMTOPHHI (chOMpaHe Ha GHOJOTHYHM
npoGu) OT NPOMHULIEHWTE MIOBH OT TPHLOHA, Xamcus, cadpua, OapOyHs, MelAknid H
yepHOMOpcka aKyia Ha puGonoenus (mot Ha Penybiuka beirapus B PamMKuTe Ha OCeM
M3C/SABAHNA — 10 €HO NPe3 BTOPO ¥ UeTBBLPTO TPUMECEUHE, U ABC NPE3 TPETO TpUMECEHHE Ha
2018 roausa. ¥ 1o eaHO npes Beako Tpumecedne Ha 2019 r, mexay ManbaHHTE HA areHLHA 1O

pubapcreo 1 axsakyntypu (MAPA) n Wucturyr no okeanomorus — BAH (MO — BAH).
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pubapcrso u aksakynTypu (MAPA) m HMuctutyt no okeaHOMOTHA — BAH (MO - BAH),
AONYNOANUCAHUAT/ATA:

CR N R A .il.'.-:l-_'.l:'.l-l_'l-'l_'l..'l:llll-l‘l_l:'lI'l_ L R R R N R AR R R saaE

(ume, npezume u damunns)

eeeetessasac i

R R R RN R e R I




? _-l.-!l -_-.I.-i-_'-h..l.-_.l-l-n-tf.-.-l.-..-.-ul....-

xs&@

m{mlﬁmuﬂ. EE RS E AR W RS EE SRS EEEEEEEEEE SRR EEA SRR AR -.-i...-..‘..‘f.un .-”..'-.._-_ l..i..i..i .i“-_..-..._-.-_-. Eﬂiﬂqmm.

?ﬂ:ﬂﬁn% M awveadu u:&
‘BLE/LEHHEIULTOLALON

{Hgv9 — OX) HV9 — kuIoroHeao ou LAMIOSHY M (VdVH) udAurdyesye u osilddegud
Ol KMTHAIE BHIDIMHIAUE]Y] AN 1 6107 BH aMhadonndl oxkog cadu OHI'S oU M “BHMIOX §1(T
BH aMhaoawudl oradr gadu 281 M ‘ounaoawndL ordesren U odord eadu OHIT2 OU — KMHRELLOEH
wano eH awmywed @ gudeiragq exuvrofunag vH lowd uHaovogud eH eudye exodowoHdIh
u ruwrow ‘sufodeg ‘wuddes ‘wmowex ‘emonmdi 1o maorA eumHormuwodu 1o (mgodu
MHRAIOIOMO BH aHednQa0) JHMAOIMHOW HORMIOLOHQ PH SHEEKELOOMYO0 BE U R](T'S0'8T 10

b1

191 — Y7 3N dogoi0]f L0 g "Ife *6 "Ith BH OLOMHIHLAUEH D exeada gaqa .:%N.QNQ‘... *20H]T

IFOMOLOdU HIRYALD A9

oaLodvand 148 OH1IdYIMd ¥ O3Y oxddoW

— — 1A VE THO® MHOKMILOLE3
W M AlHYd Ll 1 O H L LI N A .
ovaLonode £0190 MNIMILOJEI




r.-ﬁth__.ttu.u-: E R R T o o P Lt o e e o LR MR AT S T Ao g o SR o T g BT ety o

ionauode3 wo pHpdNIHDHNBAD ‘oswadognd n ovap oNIdOW DE pwowpdzod]| Wo oHpdnIHOHNG ¢, '2 6TOZ-LT0Z

ndaL ps 0w 08WIdogNd DH DWIWIDUQO B DYNWNUOU DWDMQQ DH OWANHAHUALEN N ENVOHD BNHRADH DH awnvah

£ NHHDQ DH AHDBEVOUEN N INHaUBDdUA ‘aHpANQD) " ‘T000-E00"E-TO0dOFINPTOE N anHaxcovgadu oHw¥aody

————— T 1Y ) R e

'HY9 — OH ee HHIId 1 Vd VU
var ‘edyruwecys vHEedooOHT UdL € BOMUYON M HALOJEM 90 KOMNOLOAL LKMITIBOLOBH

ST

R EE L RNy

%ﬂqwu\% qpresrereansresessesssns R LIMdL

1 wooduy MHRMIONOHQ BH 2HRAWQLD OHBEI0AM400 3 dh 'HD alHoMIITON o aweardagoLoorA
o 0

-
..{md:m ................................. M% ....... .\_. ...M-hﬂ%_:..vnu.w:. ._.Dﬂmuunﬂ._.a.m:
(ouuron x ﬁm::sﬁme 1 awusadn fann)

:BLE/LEMHEOHLITOLALOY
(Hvg — OW) HVY — KWIOIFOHEAMO Ol LALMIOH)] M (VAVH) udAruAyesye u odiodeond
ol KWTHAIR eHIraLMHIAuE])] AW *1 60T BH anhaoowHdL oMEod sadu OHIS Ol B "BHHTOL 80T

pu aunasawndl o1adl eadu 24T M ‘aunasonndl ordagion u odold £adi OHI® OU — BUHEBHLIUIEH

wano en oumiwed @ emdesraq puuirghiad BH Joud gnnaoroond Bl elrANe exodonordan
u muwaraw ‘pHAgdeg ‘ruddes ‘EMOWEX enonudy Lo vgork swmuormuwodu 1o (ugodu

UHLMIOrOMG BH 2HBAHO9D) JndoIMHOW HORHIOLOHG BH JHBSKHALOANMIAI0 BE 1 810T'SO'8T 10

e : e % U BH OLOMHAHIAIEN 0 Bisdda 894 U RII0T At OO
{91 — T 3 dOSOIOY( 10 9 “I1E °6 ‘Ith BH OLAUHAHITIIEN D %\\:m \rﬂ ﬁ:ﬁ Il

IrOMOLOdI HAH VLD AHY

081od4Y9nd JLMA O OULdYIUd U OV ONDIOW
1 OV3T OWDHOW U LMY ‘OLIMIATIWIE YH OB1DdILMHAW VE ITHO® MDY I 08T

€019 M¥DKILOLE3

._“ g




nauode3 Wo DHRANIHOHNEAD ‘08WIabgNa i OUVaQ OXIA0W DE DUWDWDO204] | WO OHDANIHOHNG *,'2 6T0Z-LTOZ
Jau pe owoswsdpgnd DH DWIWIDYGO 8 DHNWNLOL DWDMQO DH OWANHBHUALIEN N ENVDHD KNHAADH DH awnuah

1HHDQE DH SHDOEVOUEN N anHaVepdud aHDbANg) “ ‘TO00-E00 E-T00JOINPTOE 8N 2nHaxNOUPadL oHwHa0d]

i S a S e S e e mmma - Bg spunjna mmm i ki 1 2

'"HVY — OU ®B€ HUID ¥ VIV

v ‘edyrnwesys MHERdQOOHT? MdL & BOMUTON M HMELOJEX 99 roMolodl LEMITTEOLOBH

pESh NG ovedioy

------------------------------------------- 8w QHE:.M-HLUE&,—“—

'VdVU €

(ouuron)

H

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

”ﬂkmxbmﬂmmuﬂﬁﬂ_ut%ﬁﬂﬁ.

OU) HVY — BHIOUOHENO ou IAMIOHY U (YdVM) udAlrAxesye u odiodegud
KMTTHAIR BHIFDLUHIALEY AW ‘U §] (7 BH JHhoodWHdL 0NEod sadll OHI'® Ol M “BHUITOI §[ (T
auhaoonndl oradL sadu 24Y ¥ ‘aMhaoanudl orddadion m odold eadu OHY2 Ol — KMHEELOIOEH
o e oumiwed g sudeirdq eduugAus] eH loud suHgorogud eH euAxe exddowoHdah
ruxraw ‘vHkodeg ‘ruddeo ‘sMowex ‘eHomudi 1o uEowA JwmHArMMWodn 10 (ugodu
HhAIOIOUO BH oHBAMQL0) JHUAOLMHOW HORMIOLONQ BH JHBEKELOAML00 BE U §[(0T SO 8T 1O

[ — Y7 o\ dog0oJo)f 10 § "I'e ‘¢ "Ik BH OLOMHAHLALEH O eieddd 994 J%\om ,N\\% “OQH]T
I'OMO.LOdI HAHVALDAGY

0g12dvaMd M O 3T OMDdOW

)810dv4and 1401

VAT OHOdOW W 3LMHYEX ‘OLINATIWIE YH 091DdILOMHUW VE THO® UHDIKYILOLET
e £019) UNDUILOLE3

- ._‘_ —t n|_...“4rlu.||..||1.‘lnp s R —




7

Illrr %
'.'%':“ ::‘H::H‘ ' ,_1'1‘7 i

EBPONEACKM Chi03
EBPONMEMCKM ®OHA 3A MHHHCTIFCTRG WP AL/ A PAHHTE W MOPCKO OEAD W
MGP(H'DAWHHNBAFLTHU M PUBAPCTRO

JABYCTPAHEH ITPOTOKO

Huec, ¢V&f0206+jr BBB BPBAKA C HIMLAHEHHETO Ha Wi, 9, an. 6 o1 Jlorosop Na 1 - 161
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pubapcrso u akeakyarypu (MAPA) u Mucturyr no okeawosorus — BAH (MO - BAH),
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