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1.INTRODUCTION

Biological monitoring of the R. venosa landings of beam trawlers was carried out in the 2nd
quarter of 2019. The research is focused on the dynamics of the landings of these species, size and
weight structures and sex structure of the rapana based on the biological samples. In addition, linear-
weight ratios were derived and correlated for the different landings.

The current report is representative for the 2™ quarter of 2019 and is based on the biometric
research on 400 individuals R. venosa. The analysis is thorough and reveals important biological
parameters of the target species — quantity, size, weight, linear-weight ratio and sex structure by
landings from the two observed ports - Varna un Kavarna.

1.1. DATA COLLECTED
The current study allowed the collection of several types of data:

1. Data about the fishing vessels” activity
e Fish expedition data

e Departure port

e Arrival port

e Fishing vessel name

s Vesseltype
s Vessel length (m)

2. Fishing gear
e Depth scale of the fishing activities {up to 35 m depth)

3. Basic biological data

o Total weight of the target species, landed at a port

s Number of collected individuals in the biological sample

o Total weight of the sample (Total weight — shell weight {(TW, g))
¢ Shell length {Shell length, SL, mm)},

e Shell width (Wd, mm)

o Aperture shell length {Aperture length, AL, mm).
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e Ratio between genders, gender maturity of collected individuals and gonadosomatic index
index (when applicable);
s Ratio between gender maturity and shell length, gender to shell length ration and gender to

total weight ratio;

The final results are presented in the form of tables and maps with data about:
Landings of the target species at parts
Biological parameters of rapana — size, weight, linear-weight ratios, gender structure
from the samples;

2. MATERIALS AND METHODOLOGY
Z2.1. SAMPLING SCHEME

The collection of the biological samples {based on 400 individuals) was carried out by taking
samples from landings at four ports in the northern territorial waters, where the rapana fishing is most

intensive.

The two main ports, where samples were collected, are Varna and Kavarna.
The research was done for 4 days in the period IV - VI.2019 and the relevant information is

summarized below in Table 1.
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Table 1.
Ports and vessels, where biological samples were taken from rapana landings
| Date - Fishing vessel | No of Technical [ Departure | Arrival [ Fishing
fishing specifications method
vessel ‘
| 25.05.2019 PK4 | BH 7599 Length -12.58 m; | Varna Varna Beam trawl
Weight - 24.46
GT; Power 22059
kw , ,
31.05.2019 | PKS BH8185 | Length—149m; | Varna | Varna | Beam trawl
Weight - 24.91
_ GT; Power 220 kW
1 13.06.2019 | Tais BH 393 | Length - 19.4 m_; Varna | Varna | Beam trawl
Weight - 46 GT;
| Power 378 kW | | |
22062019 | Viking BH 8405 | Length—14.52 Kavarna | Kavarna | Beam trawl
m.; Weight - 30.06
4
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GT; Power 132.39
kW

The bottom beam-trawl has the following parameters — maximum width - 5.3 m, maximum
depth - 6 m: vertical opening - 280 mm; horizontal opening between the rails - 5 m; effective part of
the upper collar - 4.8 m; “eye size” -, trawling velocity - 3 - 3.6 Nd; trawling duration 60 - 80 mins.

2.2. SAMPLE ANALYSIS

Random samples of R. venosa were taken at the landings by ports with the purpose to monitor
the development of the species during the active fishing season.

2.3. LABCRATCRY ANALYSIS

The size, weight and sex structures of R.venosa are analyzed by using an analysis technique for
the weight, size (shell length) and sex structures of the researched individuals from different landings
(at least 400 individuals) for spring-summer period of 2019.

For this purpose:

s For each individual, the following biometric parameters are measured — total weight of the
individual (total weight - weight with shell, TW, g}, body weight of the individual {(body weight

— weight w/o shell, BW, g), shell length (shell length, SL, mmy}, shell width {(Wd, mm) and

aperture length (aperture length, AL, mm};

e The ratio between the different biometric parameters is calculated in relation to each of the
parameters;

e The sex maturity is analyzed, as well as the ratio between the sexes, GS| (if applicable);

¢ The ratio between the sex and the length is calculated and the ratio between the sex to the
total weight of the individuals.

2.4. STATISTICAL METHODS

The morphometric relationships between the biological parameters — total weight (TW), body
weight (BW), shell length (SL), shell width {(Wd), aperture length (AL) — are analyzed by allometric
models. The derived results are processed by using the least squares method and the following
equations:

LogW =Loga+ b= LoglL

Where, W —weight; L —size; a, b — constants.
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Natural logarithm (In) is used as a second way of calculating the parameters a,b of the L-W

ratio:

TW(g) = a.SL(mm)?, followed by anti-logarithm soa = In g and g = exp®.

XLSTAT software is used to make the linear-weight histograms of the samples from the landed
catch, as well as for the data processing. The statistical data about the different classes, presented in
the histograms, include — lower and upper limits of the classes, frequency, relative frequency and

density.
The accuracy of the software for sample collection is based on the following documents:
. "Report of the Workshop on Sampling and Calculation Methodology for Fisheries Data"
(WKSCMFD) (ICES 2004);
. Report SGPIDS (ICES, 2011a),
. Report of the Study Group on Practical Implementation of Discard Samples (SGPIDS).
3. RESULTS

3.1. BIOMETRIC MEASUREMENTS
3.1.1. LINEAR-WEIGHT RATION
3.1.1.1. PORT VARNA, 23.05.2019

The sample consists of 100 individuals rapana, with a total weight of 4.829 kg, from a total of
3020 kg rapana at Varna Port.

The summarized statistical data about the biometric measurements is presented in Table 2.
The average weight of the measured individuals reaches 48.30 g £ 13.62 SD, at an average length -
65.85 mm £ 6.44 SD, shell width - 49.08 mm t 4.97 5D and aperture length 46.55 mm + 8.95 SD. The
weight w/o shell (body weight) is 21.27 g + 7.64 5D and is about 43.06 % £ 7.13 SD from the total
weight, varying between 27.84 % and 72.97 % from the total weight.

Table 2

Summarized statistics about the measured biological parameters - total weight (TW - weight
with shell, TW, g}, body weight (BW, g}, % of BW from TW, shell length (shell length, 5L, mm), shell
width (Wd, mm) and aperture length (aperture length, AL, mm) for Varna Port, 23.05.2019

[ Tw,g | BW, g % BW 'sL,mm | Wd,mm | AL mm
‘ fromTW |
Mean 4830 | 21.27 43.06 65.85 | 49.08 | 46.89
| Standard Error 136 107 | 1.00 064 | 050 | 049
Median | 4650 | 1950 | 4359 | 66.00 | 4900 | 47.00
" Mode | 5350 | 1450 | 4375 | 66.00 | 5000 | 5000
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Standard Deviation 13.62 7.64 713 | 644 4.97 4.88
" sample Variance | 18540 | 5838 | 5085 | 4142 | 2468 | 2378
| Kurtosis | 192 | 155 | 581 08¢ | o021 | o067
| Skewness 101 [ 121 124 | 054 | 034 | 045
Range | 7800 | 3500 | 45.13 35.00 | 26.00 | 27.00
| Minimum 2350 1050 | 27.84 | 53.00 | 3800 36.00
Maximum 10150 | 4550 72.97 8800 | 6400 | 63.00
" Sum | 4829.50 | 1085.00 | 2196.12 | 6585.00 | 4908.00 | 4689.00 |
| Count | 10000 | 5100 | 5100 | 10000 | 10000 | 100.00
Confidence 270 215 | 201 128 | 099 0.97 |

Level{95.0%)

The most common size classes are - 56 - 66 mm (45 % from measured individuals), as well as
size class - 66 — 76.

In regard to the weight structure (TW, g}, the following classes are dominant: 25.6 —51.2 g (63
% from the measured individuals), while the bigger individuals are with a weight > 76.8 g, approx. 4 %
from the sample.

In regard to the weight structure {TW, g), the following classes are predominant: 25.6 -51.2 g
(63 % from all measured individuals), while the large individuals with a weight > 76.8 g are only 4%
from the sample.

In regard to the parameter - shell width {Wd, mm), most common are the following classes:
47.5-51 mm -29 % and 51 = 54.5 mm -24 % from the researched individuals.

Based on the aperture length (AL, mm), the predominant classes are 47 — 50.4 mm (39 %) and
43.6 - 47 mm (18%).

The following percentage ratios have been derived - width (Wd, mm)/ length (SL, mm) of the
shells, aperture length (SL, mm)/total length (Wd, mm) of the shell and aperture length (AL, mm)}/width
(Wd, mm) of the shell.

The mean ratio - width {(Wd, mm)/length (SL, mm} is 74.57 % + 3.15 SD, while the AL/SL (%) is
71.22 % + 2.88 5D, and the ratio between AL/Wd (%) returns the value of - 95.56 % + 2.95 SD

Table 3

Percentage ratios between shell width and length (Wd/SL, %), aperture length/total shell
length {AL/SL, %) and aperture length/total shell width (AL/Wd, %) of the individuals from Varna,
23.05.2019

Wd/SL (%) | AL/SL (%) AL/Wd (%)
Mean 7 7457 | 712 95.56
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_7 Standard Error 0.32 7 .29 | .30
| Median | 7459 | 7132 | 95.96
Mode | 7576 | 7143 | 96.00
-' Standard Deviation 3.15 288 | 2.95
‘ Sample Variance _ 9.94 8.27 J 8.72
' Kurtosis 1% | 033 | 1877
" Skewness 0.25 t -0.10 I -3.38
: Range 21.09 13.18 | 23.73

Minimum [ 6567 | 6418 | 76.27
Maximum | 8.6 | 7736 |  100.00
| Sum | 745694 | 712194 | 9556.32
" Count | 10000 | 10000 | 10000
' Confidence Level {95.0%) 0.63 L 0.57 0.59

The following linear-weight relationships have been derived:

1) Between weight (TW, g} and linear size (SL, mm): LogTW (g) = 2.5914*log SL {(mm) -3.04,
(R?=0.84, p<0.001, Fig.1.1).

2) Between weight (TW, g) and shell width (Wd, mm): LogTW {(g) = 2.4461*log Wd (mm) -2.4631,
(R’=0.82, p<0.001, Fig.1.2)

3) Between weight (TW, g) and aperture length (AL, mm): Log TW (g} = 2.4458*log Al {mm) —
2.4137, (R?=0.85, p<0.001, Fig.1.3).

2.5 vy =2.5914x% - 3.0397
2 R*=0.8382

1.7 1.75 1.8 1.85 1.9 195 2
Log L {(mm}
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Figure 1. Linear-weight ratio {Log 10} for the measured individuals rapana - Varna,
23.05.2019

The parameters a, b of the linear-weight relationship: TW(g) = a.SL(mm)? with natural
logarithm and value of the correlation coefficient R? are presented in Table 4.

Table 4

Parameters a, b of L-W relationship, given by the equation: TW(g) = a.SL(mm)” and value
of R?

Equation parameters
W(g) = a. L(mm)"

a 0.000915
b 2.59
R 0.84
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3.1.1.2. VARNA PORT, 31.05.2019

The sample of 100 individuals rapana is with a total weight of 4.188 kg, from a total of 3015
kg rapana at port Varna.

The average weight of the measured individuals reaches 41.88 g + 20.78 5D, at an average
length - 62.73 mm z 6.86 SO, shell width - 456.94 mm £ 7.29 SD and aperture length 45.71 £ 6.86 SD
(Table 5). The body weight is 13.42 g = 5.49 SD and forms about 34.10 % + 4.66 SD from the total
weight, varying between 22.27 % and 42.15 % from the total weight.

Table 5

Summarized statistics about the measured biological parameters — total weight (TW - weight
with shell, TW, g), body weight (BW, g), shell length (shell length, 5L, mm), shell width {Wd, mm) and
aperture length (aperture length, AL, mm), Varna, 31.05.2019

'TW,g | BW,g | %BWfrom | SLem | Wd,mm | AL, mm
Mean 41.88 13.42 34.10 6273 | 46,94 45.71
Standard Error - o08 0.78 | (.66 '7 08 | 073 | 069
' Median | 3600 | 1200 34.77 6200 | 46.00 45.00
' Mode | 2950 | 1100 | 3750 | 6200 | 4200 | 46.00
| Standard Deviation | 2078 | 549 | 4,66 | 865 729 | 686
' Sample Variance | 43176 | 3013 | 2169 | 7474 | 5321 | 47.04
Kurtosis 209 030 | 020 | -020 | o004 | o012
' Skewness 154 | 113 -0.65 0.64 0.72 0.68
' Range | 8750 | 2100 | 1987 | 3500 | 3000 | 29.00
" Minimum 1800 | 650 | 2227 | 49.00 3500 | 34.00
Maximum 10550 | 27.50 | 4215 | 8400 | 6500 | 63.00
| Sum | 418750 | 671.00 | 1705.24 | 6273.00 | 4694.00 | 4571.00 |
 Count | 10000 | 5000 | 5000 | 10000 | 100.00 | 100.00
' Confidence [ a12 156 | 132 | 172 145 | 136 |

Level(95.0%)

The most common size classes are - 56 - 66 mm {47 % from the analyzed individuals) and 66 -
76 mm (22%).

For the weight classes, the following classes are predominant — 25.6 - 51.2 g (57 % from all
measured individuals), followed by class < 25.6 g, or 20 % from all individuals

10
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The following percentage ratios have been derived - width (Wd, mm)/length (SL, mm) of the
shells, aperture length (SL, mm)/total length (Wd, mm) of the shell and aperture length (AL, mm)/width
(Wd, mm) of the shell (Table 6).

Table 6

Percentage ratios between shell width and length, aperture length/total shell length and
aperture length/total width (Varna/31.05.2019).

wd/sL (%) LA/ SL{%) | Aywd (%)
Mean 74.74 72.82 97.48
Standard Error 0.37 . 0.34 . 0.26
" Median 7480 | 7273 97.87
" Mode 7500 | 7500 | 10000
: Standard Deviation ' 3.70 ' 3.38 | 2.58
Sample Variance I 13.68 - 11.44 6.66
Kurtosis ' 2.75 | 484 0.36
| Skewness 0.90 1.30 -0.47
| Range 2322 | 2279 11.08
" Minimum | 6567 | 6567 | 9130
Maximum . 8889 | 8846 | 102.38
sum 747400 | 7282.22 9748.29
| Count 100.00 100.00 100.00
Confidence 0.73 7 0.67 0.51

| Level{95.0%)

The following linear-weight relationships have been derived:

1) Between the weight (TW, g) from the linear size (5L, mm): LogTW (g) = 3.1014*log SL (mm) -
3.984, (R?=0.92, p<0.001, Fig.2.1).

2} Between the weight (TW, g) and the shell width {(Wd, mm): LogTW {(g) = 2.7382%log Wd (mm)
—2.9848, (R2=0.91, p<0.001, Fig.2.2).

3) Between the weight (TW, g) and the aperture length (AL, mm): LogTW (g) = 2.7982%*log Al
{(mm) —3.0536, (R2=0.89, p<0.001, Fig.2.3).
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Figure 2. Linear-weight ratio (Log 10) for the measured individuals rapana, Varna, 31.05.2019

The parameters a, b of the linear-weight relationship: TW(g)=a.SLimm)*b with natural
logarithm and value of the correlation coefficient R? are presented in Table 7.

Table 7
Parameters a, b of L-W relationship, given by the equation: TW(g) = a.SL(mm)” and value
of R%
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Equation parameters
W(g) = a.L(mm)®

a | 0.000104
b _ 3.1014
R 0.92

3.1.1.3. PORT VARNA, 14.06.2019r.

NMPOrPAMA 3 A
MOPCKO OEAO U
PUBAPCTBO

The sample is with 100 individuals rapana and weighs 4.816 kg, from a total landing of 3420 kg

at port Varna.

The summarized statistical data about the biometric measurements are presented in Table 8.
The average weight of the measured individuals reaches 48.16 g £ 15.36 SD, at an average length -
65.44 mm £ 6.92 5D, shell width - 48.62 mm + 5.76 5D and aperture length 46.42 £ 5.36 SD. The weight
w/o shell (BW, g} on average is 18.73 g+ 6.77 5D and forms 39.79 % + 3.74 SD from the total weight,

varying between 31.90 % and 40.50 % from the total weight.

Table 8

Summarized statistics about the measured biological parameters — total weight {TW - weight
with shell, TW, g), body weight (BW, g}, % BW from TW, shell length (shell length, SL, mm), shell width
(Wd, mm) and aperture length {aperture length, AL, mm), Port Varna, 14.06.2019

W, g | BW, g % BW|SLmm | Wd,mm | AL mm
| from TW

Mean | 4816 | 1873 39.79 | 65.44 48.62 46.42
| Standard Error 1.54 096 | 049 | o069 0.58 0.54
Median 4325 | 1650 | 4082 | 65.00 48.00 45.50
" Mode 4000 | 1450 | 4250 | 5800 43.00 41.00
[ Standard Deviation 1536 677 | 347 | 692 576 536
Sample Variance |  235.87 45.90 12.02 47.93 33.21 28.69
| Kurtosis 0.89 163 | -063 | o068 0.79 0.57
Skewness 110 | 140 059 | 0.82 0.84 0.80
" Range 7200 | 3050 | 1269 | 3400 30.00 28.00
| Minimum 2500 | 1000 | 31.96 | 5300 | 3800 | 37.00
Maximum | 67.00 40.50 44,59 87.00 68.00 65.00
" Sum 4816.00 | 936.50 | 1989.31 | 6544.00 | 4852.00 | 4642.00 |
| Count | 10000 | 50.00 | 50.00 | 100.00 | 100.00 | 100.00 |

www.eufunds.bg
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Confidence Level(95.0%) 3.05 1.93 (.99 1.37 1.14 1.06

The most common size classes in the sample are — size class 56 - 66 SL mm (53 % from the
analyzed individuals), as well as size class - 66 - 76 mm (37%). The individuals with size > 76 mm are 8%
from the sample. In regard to the weight classes (TW, g}, the most common is 26 = 52 g, 62% from the
sample.

The following percentage ratios have been derived - width (Wd, mm)/length (SL, mm) of the
shells, aperture length (5L, mm)/total length (Wd, mm) of the shell and aperture length (AL, mm)/width
(Wd, mm) of the shell (Table 9). The mean ratio width (Wd, mm)/length (SL, mm) is 74.27 % + 3.22 SD,
while the AL/SL (%) is 70.92 % * 2.74 SD, and the ratio AL/Wd (%) results in - 95.55% * 2.86 SD (Table
9).

Table 9

Percentage ratios between shell width and length (Wd/SL, %), aperture length/total shell
length (AL/SL, %) and aperture length/total shell width {AL/Wd, %) of the individuals from Port Varna,
14.06.2019

Wd/SL (%) CAL/SL{%) | AL/wd (%)
Mean 74.27 70.92 95.55
' Standard Error 0.32 : 0.27 . 0.29
Median 7414 | 7119 | 9570
' Mode . 75.00 73.13 95.35
| Standard Deviation 3.22 . 2.74 : 2.86
- Sample Variance ‘- 10.38 - 7.51 - 8.17
Kurtosis | 059 | 055 | 1483
| Skewness 0.21 - -0.18 . -2.61
Range 1884 | 1529 | 2241
" Minimum 6522 | 62.32 77.59
| Maximum 8406 | 77.61 100.00
| Sum 7426.68 | 7091.61 9555.07
Count 100.00 | 10000 |  100.00
| Confidence 064 | 0.54 0.57

Level(95.0%])

The following linear-weight relationships have been derived:
1) Between weight (TW, g) and linear size (SL, mm): LogTW (g) = 2.7295*log SL {(mm) — 3.2871,
(R’=0.89, p<0.001, Fig.3.1).
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2) Between weight (TW, g) and shell width {Wd, mm): LogTW (g) = 2.4437*log Wd {mm) -2.452,
(R’=0.89, p<0.001, Fig.3.2)

3) Between weight (TW, g} and aperture length (AL, mm): Log TW (g) = 2.496*log Al (mm) -
2.4903, (R’=0.89, p<0.001, Fig.3.3).
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Figure 3. Linear-weight ratio (Log 10) for the measured individuals rapana, Varna, 14.06.2019
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The parameters a, b of the linear-weight ratio: TW{(g) = a.SL(mm)? and value of R?,

presented in Table 10.
Table 10

Paramters a, b of L-W ratio: TW(g) = a.SL{(mm)? and R?

Equation parameters
TW(g) = a.SL(mm)"

a : 0.000516298
b _‘ 2.73
R? 0.89

3.1.1.4. PoRT KAVARNA, 22.06.2019

The sample of 100 individuals rapana is with a total weight of 3.498 kg, from a total of 1792 kg
rapana at Port Kavarna.

The summarized statistics of the biometric data is presented in Table 11. The average weight
of the measured individuals is 34.98 g + 19.22 8D, at an average length - 58.51 mm t 7.87 SD, shell
width - 47.73 mm £ 7.54 SD and aperture length 41.96 £ 6.70 SD. The body weight (BW, g) is 1593 g
7.06 SD and forms 44.39 % + 4.41 SD from the total, which is between 33% and 53.85 % from the total
weight.

Table 11

Summarized statistics about the measured biological parameters — total weight (TW - weight
with shell, TW, g), body weight (BW, g), % BW from TW, shell length (shell length, 5L, mm), shell width
(Wd, mm) and aperture length {aperture length, AL, mm), Kavarna, 22.06.2019

[ Tw,g BW,g | % BW|SLmm |Wd,mm |ALmm
. from TW | .
Mean 34.98 1593 | 4439 | 5851 43.73 41.96
| standard Error 182 | 100 | 062 | 079 | 075 | 067
Median | 29.00 1425 | 4410 | 5700 | 42.00 40.00
Mode ["1900 | 1600 | 5000 | 5400 | 3700 | 37.00
Standard Deviation | 1922 706 | 4.4 787 | 754 6.70
" Sample Variance | 36925 | 4988 | 1949 | 61.89 | 56.83 | 4495
Kurtosis 088 | 043 | 004 | 085 | 076 | -081
Skewness 118 076 | -0.08 054 | 047 0.47
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Range 89.50 26.00 20.85 34.00 30.00 25.00
" Minimum 1050 | 700 | 3300 | 4400 | 3100 | 3100
" Maximum 10000 | 33.00 | 53.85 | 7800 | 6100 | 56.00
Ssum | 345800 | 796.50 | 2219.42 | 5851.00 | 4373.00 | 4156.00
' Count 10000 | 5000 | 5000 | 10000 | 100.00 | 100.00 |
| Confidence Level(95.0%) | 381 | 201 125 | 156 150 | 133

The most common size classes in the sample are - 46 - 56 SL, mm (43 % from the analyzed
individuals), as well as - 56 - 66 mm (33 %) and 66 — 76 mm (22 %). In regard to the weight structure
(TW, g), the predominant class is with relatively low weights 10.5 - 25.6 g (42 % from the measured
individuals), followed by class 25.6 - 51.2 g (36 %), while the individuals with weights 76.8 - 102.4 g
are 5 % from the sample.

The following percentage ratios have been derived - width (Wd, mm]}/ length (SL, mm) of the
shells, aperture length (SL, mm)/total length (Wd, mm) of the shell and aperture length (AL, mm)}/width
(Wd, mm)} of the shell (Table 12). The mean ratio width (Wd, mm}/length (SL, mm]) is 74.43 % + 4.14
SD, while the AL/SL (%) is 71.54 % % 3.55 SD, while for the ratio AL/Wd (%), the derived results is -
96.19% + 2.89 SD (Table 12).

Table 12

Percentage ratios between the shell width and length, aperture length/total shell length and
aperture length/total width of the individuals from Kavarna, 22.06.2019

| wd/sL (%) T AL/SL{) | AL/wd (%)

Mean 74.43 71.54 96.19
| Standard Error 041 : 0.36 0.29
| Median 74.00 [ 7167 | 95.83
| Mode 69.81 | 6852 | 100.00
| Standard Deviation 4.14 ' 3.55 . 2.89
' Sample Variance 17.16 : 12.63 8.33
" Kurtosis 0.14 [ 262 | -1.05
| Skewness 0.20 7 0.75 ._ -0.04
Range 2377 | 23.77 10.42
| Minimum 63.27 | 63.27 39.58
| Maximum 87.04 | 87.04 | 100.00
| Sum 744305 | 7153.99 | 9619.11
" Count 10000 | 100.00 100.00
| Confidence 0.82 : 0.71 0.57

Level(95.0%)
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The following linear-weight relationships have been derived:

4) Between weight (TW, g) and linear size (SL, mm): LogTW (g) = 3.7261*log SL {mm) - 5.0855,
(R°=0.91, p<0.001, Fig.4.1).

5) Between weight (TW, g) and shell width (Wd, mm): LogTW {g)=2.9519*log Wd (mm)} - 3.3397,
(R?=0.95, p<0.001, Fig.4.2)

6) Between weight (TW, g} and aperture length (AL, mm): Log TW (g} = 3.1469*log Al {mm) -
3.6047 (R?=0.92, p<0.001, Fig.4.3).
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Figure 4. Linear-weight ratio (Log 10) for the measured individuals rapana, Kavarna,
22.06.2019
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The parameters a, b of the linear-weight ratio: TW{g)=a.SL{mm)*b and value of R?, presented
in Table 13.

Table 13
Parameters g, b of the L-W ratio: TW(g) = a.SL(mm)® and R”.

Equation parameters
TW(g) = a.SL(mm)"?

a 0.0000082122
b 3.73
R? : 0.91

3.1.1.5. SUMMARIZED DATA FOR THE 2"° QUARTER CF 2019

Data for the period May — June 2019 shows that the total landing from all the observed ports
were in the range 1792 - 10165 kg/day; the most abundant landings were observed from vessels,
equipped with beam-trawl, at Port Varna in May 2019, while the smallest were in Kavarna {Table 14).
Fishing vessels with length of 19.4 m, equipped with beam-trawl, may land up to 3420 kg per day, while
smaller vessels (12.58-14.8 m) have landings in the range 1792 - 3020 kg/day.

Table 14
Summarized data about the landings by days and ports done by different types of vessels and different
fishing techniques for the period May - June 2019

Date ' Landing port ' Fishing vessel | Landed ' Weight '('kg) of | Fishing Date
length (m) quantity (kg) the sample technigue
from the with 100
fishing vessel individuals R.
‘ [ | venosa _
23.05.2018 Varna 10165 12.58 3020 | 4.829 Beam trawl
31052019 | Vama | 6135 149 | 3015 | 4.188 Beam trawl
14062018 | Varna 3420 19.4 | 3420 4816 | Beam trawl
| 22.06.2018 | Kavarna 1792 14.52 1792 | 3.408 | Beam trawl

During the 2nd quarter of 2019 the average size (SL, mm) of the individuals from all observed
ports is 63.133 mm £ 8.94 5D (Fig. 5.1). The biggest average size - 65.85 mm 5L was observed in Varna
(23.05.2019 r.}, while the smallest - 58.51 mm SL was observed in Kavarna (22.06.2019r.} (Table 15.1).
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The average weight (TW, g) is 43.328 g+ 18.26 5D for the period (Fig.5.2), with stable dynamics along
the ports as with the average size (Table 15.2). The average body weight (BW, g) is 17.34 g (Table 15.3)
and forms 40 % of the individuals’ weight for the period, and the percentage ratio varies between 32

and 46 %.

Table 15

Statistical data about the distribution of the size (SI, mm, 1) and weight (TW, g, 2) of the

samples from the ports, 2019

1. Size (SL, mm)

www.eufunds.bg

Date Port | Observations | Minimum | Maximum | Mean Std.
_ number | SLLmm | SL mm SL, mm | deviation |
23.05.2019 | Varna 100 | 53.00 | 88.00 | 6585 | 6436 |
| 31.05.2019 | Varna 100| 4900 | 8400 | 6273  8.645 |
1 14.06.2019 |  Varna 100 |  53.00|  87.00| 6544 6.923 |
22.06.2019 | Kavarna 100 | 44.00 78.00 | 5851 7.867 |
2. Total weight (TW, g)
Variahle Port | Observations | Minimum | Maximum | Mean Std.
‘ _ deviation
23.05.2019 | Varna 100 23.50 101.50 | 48295 | 13.616
131.05.2018 |  Varna 100 18.00 10550 | 41.875 | 20.779
| 14.06.2019 |  Varna 100 25.00 97.00 | 48.160 | 15358
| 22.06.2019 |  Kavarna 100 10.50 100.00 | 34.980 | 19.216
3. Body weight (BW, g)
Variable Port | Observations | Minimum | Maximum | Mean Std.
deviation
| 23.05.2019 | Varna 50 10.5 45.5 21,27 764 |
131.05.2018 | Varna 50 6.5 27.5 13.42 5.49
| 14.06.2019 | Varna 50 10 A0.5 18.73 6.77
| 22.06.2019 | Kavarna 50 7 33 15.93 7.06
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Based on the summarized data for the 2" quarter of 2019, the most common size class is - 56
- 66 5L mm (44.5 % from the analyzed individuals), as well as classes - 66 - 76 mm (31.25 %) and 46 -
56 mm (17.25 %, Fig. 5.1, Table 16.1).
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Figure 5. Distribution of the classes by individuals’ length (SL, mm, 1} and weight by class (TW
g, 2) for the 2" quarter of 2019

cbio3 upes Faponelickus ¢poHd 3a mopcro 8eno u pubapcmso.
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In regard to the weight structure (TW, g), the predominant classes are : 26 - 52 g (55.25 %
from the measured individuals), 52 - 78 g (23 %) n < 26 g {16 % from the sample (Fig. 5.2, Table 16.2).

Table 16
Statistical data about the distribution of the size {mm, 1) and weight (g, 2) classes of rapana, in
total for the 2™ quarter 2019

1 | Lower | Upper ' Frequency ' Relative [ Density |
bound bound frequency
26 | 36 0| 0.000 | 0.000
36 46 | 2 | 0.005 | 0.001 |
46 | 56 69 | 0.173 | 0.017 |
56 | 66 | 178 | 0.445 |  0.045 |
66 | 76 | 125 | 0313 0031
76 | 86 | 23 | 0.058 |  0.006
86 | 96 3| 0.008 | 0.001 |
Lower | Upper - Frequency 1 Relative - Density
2 bound | bound frequency
<26 | 64 0.160 |  0.006
26 | 52 | 221 | 0553 | 0.021 |
52 78 | 92 | 0230 0009
78| 104 20 | 0.050 | 0.002 |
104 130 3| 0.008 | 0.000

Detailed data about the percentage distribution of the size classes for the 2™ quarter of 2019
for all samples is presented on Fig. 6. In the end of Jlune in Kavarna (22.06.2019) were observed the
smallest individuals with size < 45 mm and an increase in the percentage share of the individuals from
class 46 - 56 mm.
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Figure 6. Percentage ratios for the size classes (5L, mm) and cumulative average values for the

2" quarter for 2019

There were individuals with small weight < 26 g in Varna in the end of May 2019. Ratios are

presented on Fig. 7.
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Figure 7. Percentage ratios for the size classes (TW, g) and cumulative average values for the

2" quarter of 2019

23

www.eufunds.bg

flpoekm Ne BG14MFOPOO1-3.003-6001-C01, ,,CobupaHe, ynpasneHue u U3n0n3eaHe Ha 0aHHu 3a yeaume Ha
HayYHUs OHAAU3 U u3mbaHeHuemo Ha OBwama noaumuka e obaagcmma Ha pubapcmaomo 3a nepuoda 2017-
20189 2.”, runaHcupaHo om Mpozpamama 3a Mopcro deno u pubapcmao, copuHaHcupaHa om Eaponetickus

cbio3 upes Faponelickus ¢poHd 3a mopcro 8eno u pubapcmso.



NMPOrPAMA 3A
MUHKUCTEPCTBO HA 3SEMEAEAMUETO, XPAHUTE U MOPCKO OEAQ U
FOPUTE PUBAPCTBO

The comparison analysis of the parameters @ and b of the ratio LW : TW(g) = a.SL(mm)?,
shows allometric growth of R. venosa in all the samples at a b # 3 (Fig.8).
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Figure 8. Parameters a, b of the linear-weight ratios, expressed by the equation: TW(g) =
a. SL(mm)?, for the different ports in the 2" quarter of 2019

The parameter b < 3 is an indicator for a negative allometric growth, which means that for the
larger individuals the growth in length surpasses the growth in weight. The coefficient b has least value
of 2.59 in the sample from Varna, 23.05.2019, while the highest value of the coefficient is b =3.73 in
Kavarna, 22.06.2019 (Fig. 8).

The data about the percentage ratios of the shell width/length (Wd/SL, %) of R. venosa,

aperture length/shell length (AL/SL, %) and aperture length/ shell width (AL/Wd, %) by ports for the
2" quarter of 2019 is presented on Fig. 9.
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Figure 9. Percentage ratios of the shell width/length (Wd/SL, %) of R. venosa, aperture
length/shell length (AL/SL, %) and aperture length/ shell width {AL/Wd, %) by ports

The average ratio of Wd/SLis 74.50 % for the second quarter of 2019, with minor variations in
the samples in the range 74.27 % - 74.50 % (Fig.9). Accordingly, the ratio AL/SL is 71.63 % and varies
between 70.92 % and 71.63 % for the different samples. The average percentage ratio of AL/Wd (%)
is 96.20 %, with minor variations in the range - 95.55 % - 97.48 %.

3.1.2. SEX STRUCTURE
3.1.2.1. PORT VARNA, 23.05.2019

The ratio between sexes in the representative part of the sample is 66.07 % 3 t0 33.93 % ¢ or
1.95: 1. The shell length of the female individuals is {SL, mm) 62.84 mm z 4.37 5D, while the males
are longer by 7.96 % on average (Table 17).
Table 17
Summarized statistics of the biological parameters - total weight of the individuals, shell length
(SL, mm) and body weight (TW, g) by sex in the sample from port Varna, 23.05.2019

SL, mm W, g
Females Males Females Males
Mean 6284 | 6784 | 4374 | 5284
Standard Error 1.00 1.34 2.15 3.06
Median 62.0C 66.00 41.00 48.50
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Mode 59.00 66.00 37.00 42.50
| standard Deviation .' 437 ” 8.18 [ 935 | 18.62
| sample Variance | 1914 | 668 | 8748 | 34671
Kurtosis 058 046 | 008 | 098
| Skewness 051 | 090 065 | 119
| Range | 1400 | 3200 | 3500 74.00
Minimum 57.00 56.00 31.00 27.50
| Maximum . 7100 | 8800 | 6600 | 10150
Sum . 1194.00 251000 | 831.00 1955.00
| Count 1900 | 3700 1900 | 3700
Confidence Level{95.0%) 211 273 4,51 6.21

The predominant size classes for the female individuals are (SL, mm): 56 - 66 mm - 73.68 % and
66 -76 mm - 26.31 %. The maost common size class for the male individuals is 56 -66 mm {43.24 %),
however the second size class is 66 - 76 mm (37.83 %), which is a bigger share compared to the female
individuals. In regard to the weight structure, the male individuals have an average weight of 52.84 g
* 18.62 SD, while the female individuals are 17% lighter. The predominant weight class for the males
is 26 - 52 g or 59.46 %, followed by class 52 - 78 g - 27.02 %. The shares for the same classes for the
females are 78.95 % and 21.05 % respectively.
The parameters shell width (Wd, mm) and aperture length (aperture length, AL, mm), as well
as the percentage differences between both sexes are presented in Table 18.
Table 18
Summarized statistic of the biological parameters - shell width (Wd, mm) and aperture length
(aperture length, AL, mm) by sex in the sample from port Varna, 23.05.2019 r.

Wd, mm ' AlLmm

Females Males Females Males

Mean | 46.89 5054 | 4511 | 4868

| Standard Error .' 0.78 ” .96 [ 0.79 | 1.01
| Median | 4600 | 4900 | 4500 | 4800
Mode _. 44.0C 49.0C _. 48.00 ] 47.0C
Standard Deviation 3.40 586 3.43 6.16

| Sample Variance - 1154 | 3431 | 1177 38.00
Kurtosis 0.02 .14 1.02 0.11

| Skewness '. .60 ' 0.69 .. 0.69 | 0.66
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COPUTE PUBAPCTBO
Range [ 1300 2300 | 1400 24.00
| Minimum 4200 | 4100 | 4000 | 39.00
| Maximum | 5500 | 6400 | 5400 | 63.00
Sum | 89100 | 1870.00 | 85700 | 1801.00
| Count 1900 |  37.00 1900 | 3700
Confidence Level{95.0%) 1.64 1.95 1.65 2.06

3.1.2.2. PCcRT VARNA, 31.05.2019

The ratio between sexes in the representative part of the sample 60% 3 : 40 % @ or 1.5: 1.
In regard to the shell length {SL, mm), the female individuals have an average length of 60.40 mm %
7.26 SD, while the males are 5.73 % longer (Table 19). The weight of the individuals (TW, g) shows that
the average for the males is 43.87 g £ 22.21 5D, while the females are lighter by 22%. (Table 19).

Table 19
Summarized statistic about the measured biological parameters - total weight of the
individuals {SL, mm} and body weight (TW, g) by sex in the sample from Varna, 31.05.2019

SL, mm ™, g

Females Males Females Males

[ Mean | 6040 | 6407 | 3603 | 4387

| standard Error 162 | 168 3.54 ‘ 4.05
| Median 5750 | 6250 3150 | 36.25
“Mode 5700 6200 | 2400 | 3100
| standard Deviation ' 7.26 ' 920 . 15.84 ' 22.21
| sample Variance ' 52.67 | 84.62 | 25088 493.12

Kurtosis 234 | 054 5.94 " 1.31
Skewness _ 1.40 0.48 _ 2.12 | 1.34
| Range 3000 | 3400 | 6950 | 8450
| Minimum | s100 | 4900 | 1950 | 2100
| Maximum 8100 |  83.00 89.00 | 105.50
Sum 1208.00 | 1922.00 72050 | 1316.00
Count - 20.00 3000 | 2000 | 30.00

Confidence Level{95.0%) 3.40 343 7.41 8.29
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The predominant size class for the male individuals is - 56 - 66 mm (40 % from the analyzed
individuals), followed by 66 - 76 mm (26.67%). The most common size class for the female individuals
is - 56 - 66 mm (65 %), followed by class 46 - 56 mm (20 %). The individuals with size > 66-86 mm are
15 % from all individuals. The predominant weight class for the male individuals is - 26 - 52 g - 53.33
%, followed by class - 52 -78 g and <20 g, approximately 20 % from the weight classes. As for the female
individuals, the predominant weight class is -26 - 52 g, with a share of 55 % from the weight classes,
followed by weight class <20 g or 30 %.

Table 20

Summarized statistics of the biological parameters - shell width (Wd, mm) and aperture length
(aperture length, AL, mm) by sex in the sample from port Varna, 31.05.2019

Wd, mm Al,mm

Females Males Females Males

| Mean | 4565 | 48.47 L4470 | 47.13
Standard Error .. 1.236 136 .. 1.32 1 133
| Median 4500 |  48.00 4400 | 46,50
Mode | 4800 4800 | 3800 47.00
Standard Deviation 6.08 7.47 5.89 7.26

| sample Variance | 3698 | 5584 | 3464 | 5267
| Kurtosis 328 | -045 396 | -022
| Skewness . 15 | 056 | 157 | 052
Range . 26.00 27.00 | 25.00 29.00
Minimum 38.00 37.00 38.00 34.00
| Maximum " 6400 | 8400 | 6300 63.00
| Sum | 91300 | 145400 | 89400 | 1414.00
Count 2000 3000 | 2000 | 3000

Confidence Level{95.0%) 285 2.79 2.75 2.71

3.1.2.3. PORT VARNA, 14.06.2019

In the representative part of the sample the ratio between the sexes is38% 9 :62% - 1:1.63.
In regard to the shell size (SL, mm), the females have an average size of 60.74 mm z 3.75 5D, while the
males are 12 % bigger (Table 21). The average body weight of the male individuals is 52.47 g + 18.60
5D, while the average weight of the females is 36 % less (Table 21).
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Table 21

Summarized statistics of the biological parameters - total weight of the individuals, shell length
(SL, mm) and body weight (TW, g) by sex in the sample from port Varna, 14.06.2019 r.

SL, mm ™, g
Females Males Females Males
| Mean . 8074 | 6781 3853 52.47
Standard Error 086 1.47 2.05 334
Median 60.00 65.00 35.50 44,50
| Mode 58.00 65.00 35.50 40.00
Standard Deviation 3.75 | 8.16 ' 8.95 “ 18.60
sample Variance | 1409 | 6656 | 8015 | 34602
| Kurtosis 040 | 036 | 348 | 0.23
' Skewness 0.73 0.89 1.83 | 1.09
Range 13.00 31.00 36.50 67.00
Minimum | 5600 | 56.00 2800 | 30.00
Maximum 69.00 | 8700 | 6450 97.00
| Sum 1154.00 210200 | 732.00 1626.50
| Confidence Level 19.00 |  31.00 19.00 | 31.00

| (95.0%)

The predominant size class for the male individuals is (5L, mm) 56 - 66 mm - 54.84 % from the
measured individuals, followed by class 66 - 76 mm - 29.03 %. As for the female individuals - 56 - 66
mm, forming 89.47 %, while the share of class 66 - 76 mm is 10.53 %. The predominant weight classes
for the male individuals are 26 - 52 g - 58.06 %, as well as - 52-78 g - 25.81 %. The most common weight
class for the female individuals is 26 - 52 g - 89.47 %.

The percentage ratios of the parameters shell width (Wd, mm) and aperture length {aperture
length, AL, mm) are 13.56 % and 14.27 %, with the highest ratio for the male individuals (Table 22).

Table 22
Summarized statistics about the measured biological parameters — shell width {(Wd, mm) and

aperture length (aperture length, AL, mm) by sex in the sample from Varna, 14.06.2019

Wd, mm [ Ai,mm

Females Males Females Males
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MUHUCTEPCTBO HA 3EMEAE/AMETO, XPAHUTE K MOPCKO OEAO U
COPUTE PUBAPCTBO
Mean 45.00 51.10 42.79 48.90
| standard Error .' 0.80 ” 1.14 [ 0.79 . 1.05
| Median | 4400 | 4900 | 4300 |  47.00
Mode | 4300 | 4700 | 4100 | 4500
Standard Deviation 3.48 6.33 3.46 587
| sample Variance | 1211 | 4002 | 1195 34.49
Kurtosis 163 0.75 058 | 098
| Skewness . 116 | 09 | 087 | 095
Range 1400 | 2800 | 1300 | 27.00
| Minimum 3900 | 40.00 3700 | 3800
Maximum . 53.00 6800 |  50.00 65.00
Sum 855.00 1584.00 81300 | 1516.00
| Count . 1900 | 3100 | 1900 | 3100
| Confidence Level{95.0%) | 1.68 | 2.32 l 1.67 | 2.15

3.1.2.4. PORT KAVARNA, 22.06.2019

The ratio between sexes in the representative part of the sample 52% < : 48 % & or 1.08 :
1. In regard to the shell length (SL, mm), the average size for the female individuals is 58.12 mm %
6.79 5D, while the male individuals are with 5% bigger (Table 23). The average weight of the male
individuals is 38.25 g + 16.18 SD, while for the females is 9% smaller.
Table 23
Summarized statistics of the biological parameters - total weight of the individuals, shell length
(SL, mm) body weight.(TW, g) by sex in the sample from port Kavarna, 22.06.2019r.

SL, mm ™™, g

Females ' Males l Females ‘ Males

' Mean 58.12 60.79 34.94 | 3825
| standard Error 1.32 ; 1.62 : 381 | 3.43
Median 56.50 | 5950 | 2925 | 3425
Mode | 5300 | 6700 | 1900 | 2700

‘ Standard Deviation 6.72 _ 7.93 | 19.44 16.80
| sample Variance 45.15 | 6295 37789 | 28215
| Kurtosis 0.51 [ 110 ] 434 103
Skewness 1.09 | 009 | 195 | 048
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Range 26.00 | 26.00 84.00 52.50
| Minimum [ 49.00 | 4800 | 16.00 1600
Maximum 7500 | 7400 | 10000 | 6850
' Sum 151100 | 1459.00 | 90850 | 91800
Confidence Level | 26.00 2400 | 26.00 24.00

| {95.0%)

The predominant size classes for the male individuals are - 46 - 56 mm, 56-66 mm and 66-76
mm - * 33.33 %, while for the female individuals there are two predominant classes - 46 - 56 mm (46.15
%) and 56 -66 mm - 38.465 %.

The predominant weight class for the male individuals is 26 - 52 g - 41.67 %, while weight
classes 52-78 g and < 26 g are 29.17 % each. For the females, the most common weight class is 26 -52
g—46.15 %, while lighter individuals with weights < 26 g are 38.46 %.

The parameters shell width {(Wd, mm) and aperture length (aperture length, AL, mm]) have the
following percentage ratios for males and females, respectively 5.6 % and 5.5 % (Table 24).

Table 24
Summarized statistic of the biological parameters - shell width (Wd, mm) and aperture length
(aperture length, AL, mm) by sex in the sample from port Varna, 14.06.2019

Wd, mm Al,mm

Females Males Females Males

Mean | 4362 46.08 | 4127 | 4354

Standard Error 1.26 1.45 1.16 1.37
Median | 4200 | 4600 | 3950 | 43.00

" Mode | 3700 | 4100 | 38.00 39.00

| Standard Deviation . 6.44 | 7.10 . 5.93 6.71
Sample Variance | 4145 | 5043 | 3516 | 4504

| Kurtosis 035 | -120 029 SR

| Skewness | o087 | 0.04 . 08 | 013
Range - 26.00 2400 | 2400 | 2200
| Minimum 3400 | 34.00 3200 | 33.00
| Maximum | 6000 | 5800 | 5600 55.00
Sum 1134.00 1106.00 1073.00 1045.00
| Count | 2600 | 2400 | 2600 | 2400
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" Confidence Level{95.0%) 2.60 3.00 2.40 2.83

3.1.2.5. GONADOSOMATIC INDEX (GSI)

The summarized statistical data for the dynamics of the gonadosomatic index (GSI) for the 2"
guarter of 2019, are presented in Table 25.

Table 25

Summarized statistics of GSI by ports for the 4th quarter of 2019

| 23.05.2019 | 31.05.2019 | 14.06.2019 | 22.06.2019 |

Mean 1536 | 22.84 14.96 15.07
| Standard Error 040 | 079 | 061 | 062
" Median | 1500 | 2308 | 1480 | 1442
Mode 1429 | 2353 1724 | 14.29
| Standard Deviation 287 | 559 | 431 4.39
Sample Variance 821 | 312 18.57 | 19.25
| Kurtosis 039 | 028 | 123 091
' Skewness | 005 | 035 | 029 | 086
| Range 1379 | 2262 | 2206 | 2088
Minimum 816 | 1071 2.94 7.69
Maximum | 2195 | 3333 2500 | 2857
Sum 78359 | 114184 | 747.90 753.30
 Count | 5100 | 5000 | 5000 | 5000
 Confidence Level{95.0%) 081 | 159 | 122 | 125

The GSlis 17.06% on average for the researched period, while the highest GSI (% BW) is in the
sample from Varna on 31.05.2019 - 22.84 % BW £ 5.59 SD (Table 25).

3.1.2.6. SUMMARY OF THE SEX STRUCTURE FOR THE 2"° QUARTER OF 2019

The mean ratio for the sex structure in both monitoring areasis 41% 9: 59 % (£ (Fig. 10). There
were no imposex forms observed in the 2" quarter of 2019.
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Figure 10. Summarized data about the sex structure of R. venosa by ports for the 2™ quarter
of 2019

During the 2nd quarter of 2019 the average size (5L, mm) of the male individuals for both ports
is 65.13 mm, the biggest average size was observed in Varna (23.05.2019) - 67.84, while the smallest
in Kavarna (22.06.2019) - 60.79 mm (Table 26.1, Fig.11).

Table 26

Statistical data about the size distribution {SL, mm, 1) and weight (TW, g, 2) by sex for the
samples for the 2™ quarter of 2019

1. Size (SL, mm)

Date Port Observations Sex Minimum | Maximum | Mean Std.

number SL, mm SL, mm SL, mm | deviation

23.05.2019 Varna 37 M 56.000 88.000 67.838 8.177
19 F 57.000 71.000 62.842 4,375

31.05.201¢9 Varna 30 M 49.000 83.000 64.067 9.199
20 F 51.000 81.000 60.400 7.258

14.06.2019 Varna 31 M 56.000 87.000 67.806 8.159
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| | 19 F|  56000| 69.000| 60.737 3.754
22.06.2019 | Kavarna | 24 M| 48000 74.000 | 60.792 7.934
| 26 F| 49000 75000 58115 6.719

2. Ti;tal weight (TW, g)

Date Port Observations Sex | Minimum | Maximum | Mean Std.
number SL, mm SL, mm SL, mm | deviation
23.05.2019 Varna 37 M 27.500 101.500 52.838 18.620
" 19 | F|  31000| 66000| 43737 9353
31.05.2019 Varna 30 M 21.000 105.500 43 867 22.206
20 F 19.500 89.000 36.025 15.839
14.06.2019 Varna 31 M 30.000 97.000 52.468 18.601
19 F 28.000 64.500 38.526 8.953
22.06.2019 Kavarna 24 M 16.000 68.500 38.250 16.797
26 F 16.000 100.000 34942 19.439

The average size of the female individuals is 60.52 mm, which is a 7 % difference from the male
individuals {bigger). The dynamics of the average size is similar for both sexes. The average weight for
the males is 46.86 g, while for the females - 38.31 g, resulting in a 20% difference.
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Figure 11. Summarized data (1) average size (SL, mm) by sex R. venosa and (2) average total
weight (TW, g) by sex for the landings in the 2" quarter of 2019

The analysis on the dynamics of the size classes by sex shows that the most dominant class is
56 - 66 mm for both sexes, which is about 43% of all the male individuals and 67% of the females. The
next most comman class for the male individuals is 66 - 76 mm (32%), while for the females is 46 - 56
mm (17 %), followed by size class 66 -76 mm {16% of all the individuals) {Fig. 12.2).
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Figure 12. Percentage distribution of the size classes (SL, mm) for the males {1) and females (2)
individuals for the 2" quarter of 2019

In regard to the weight structure (Fig. 13), the predominant weight class for both sexes is - 26
-52 g, which was observed in 53 % of the male individuals and 67 % of the female individual. The second
most common weight class is - 52 - 78 g, which was observed in 25 % of the males and 16 % of the
females. On average for the period, low weights < 26 g in 13 % of the male individuals and 15 % of the
females, while high weights (> 78 g) were registered in 9 % of the males and 3 % of the females.
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Figure 13. Percentage distribution of the weight classes (TW, g) for the males (1) and females (2)
individuals for the 2" quarter of 2019
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4 CONCLUSIONS

¢ The analysis on the rapana landings for the 2nd quarter of 2019 is based on 400 individuals,
collected at two ports — Kavarna and Varna. The analysis is focused on the population
characteristics and the differences between the two fishing zones.

¢ The total landings from both ports varies between 1792 - 10165 kg/day; the most abundant
landings are observed at Port Varna in May 2019, collected by beam-trawl technique. On the
other hand, the smallest landings are observed in Kavarna. Fishing vessels with length of 19.4
m, equipped with beam-trawl, may land 3420 kg/day on average, while smaller vessels with
lengths 12.6 - 14.8 m land between 1792 - 3020 kg/day.

e During the 2™ quarter of 2019, the average size (SL, mm) of the individuals from the two ports
is 63.13 mm £ 8.94 SD. The biggest size is observed in Varna (23.05.2019)- 65.85 mm 5L, while
the smallest size - 58.51 mm SL in Kavarna (22.06.2019). The average weight (TW, g) reaches
43.33 g = 18.26 SD for the period and there is a clear trend for the stable dynamics of the
average size for both ports. The average body weight (BW, g) is 17.34 g, forming 40 % of the
total weight, while this ratio varies between 32 % - 46 %.

¢ Based on the data, the most common size class for the rapana is 56 - 66 SL mm (44.5 % from
the analyzed individuals), as well as classes - 66 - 76 mm (31.25 %) and 46 - 56 mm (17.25 %).
In regard to the weight structure (TW, g), the following classes are dominant: 26 - 52 g (55.25
% from the measured individuals), 52 - 78 g {23 %) n < 26 g {16 % from the samples).

¢ The comparison analysis on the parameters a and b of the L-W ratio: Wi{g)=a.L{mm)*b shows
allometric growth of R. venosa at a coefficient b # 3.

¢ The average ratio between Wd/SL is 74.50 % for the 2" quarter of 2019. The variation in the
ratio is negligible 74.27 % - 74.50 %. The ratio AL/SLis 71.63 % on average, varying between
70.92 % and 71.63 %. The average ratio of AL/Wd (%) for the 2" quarter of 2019 is 96.20 %,
with negligible variations - 95.55 % - 97.48 %.

¢ Based on the data the percentage ratio of the sex structure is as follows ¢ : 341% ¢:59 3.
No imposex forms were observed.

¢ During the 2nd quarter of 2019 the average size of the male individuals reaches 65.13 mm, the
biggest average size is - 67.84 mm in the sample from Port Varna (23.05.2019), while the least
in size - 60.79 mm in the sample from Port Kavarna (22.06.2019). The average size of the
female individuals is 60.52 mm, which is 7% difference compared to the males and shows
similar dynamics for both landing ports. In regard to the weight, the male individuals have an
average weight of 46.86 g, while the females - 38.31 g, thus making a 20 % difference between
the two sexes.
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The size class - 56 - 66 mm is the most common for both sexes and forms about 43 % of the
male individuals and 67 % of the females for the observed period. The second size class is - 66
- 76 mm, which form 32% from all the measured male individuals, while for the females it 46 -
56 mm (17 %). The third most common size class far both sexes is 66 -76 mm (16 % from all
the individuals). The analysis on the weight structure for both sexes shows that the
predominant weight class is 26 -52 g, with a share of 53 % from the male individuals and 67 %
of the females. The second most common weight class is - 52 - 78 g, with a share of 25 % for
the males and 16 % for the female individuals. The individuals with small weight < 26g are just
13 % for the males and 15 % for the females. On the other hand, the bigger individuals > 78 g
are 9 % and 3 % for males and females respectively.

The gonadosomatic index (GSI) for the 2" quarter of 2019 is 17.06 % BW, with a maximum
value of 22.84 % BW in the sample from Varna on 31.05.2019.
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