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Abstract 
This document is Deliverable “D2.2.3. Detailed Report of the pilot(s) on bycatch monitoring, 

including recommendations to further develop D1C1 criterion” of the CeNoBS project.The 

operational pilot study of bycatch was conducted in 2019 and 2020. 

Incidental catch in fishing gears (further referred to as bycatch) is specifically identified as a 

criterion D1C1 for the Descriptor 1 in the second cycle of MSFD implementation in 

determining good environmental statusfor cetaceans. Bycatch is believed to be a major 

mortality factor for the Black Sea harbour porpoise. The activity during this project focused 

on demonstrating the feasibility of developing bycatch monitoring in the Black Sea and 

providing a common methodology for bycatch assessment at regional level. Data were 

collected from questionnaire surveys and onboard observations following GFCM protocols. 

The jointly developed questionnaires include data about species, seasonality, gear types and 

other relevant information. Guidelines for onboard observers were disseminated in 

cooperation with the GFCM. The special attention was put on turbot catches, the main 

source of cetacean bycatch in the Black Sea. Additionally, examination of carcasses 

stranded ashore was conducted. Total bycatch in the five Black Sea countries which 

comprises the major part of observable fisheries operations in the Black Sea was estimated 

for harbour porpoises.  

In total, 63 interviews were conductedin Bulgaria, Romania, Turkey and Ukraine, covering 

the main segments of the fleet. In 79% of interviews bycatch was reported, and 48% of 

respondents reported cases of bycatch of cetaceans; all of them mentioned the harbour 

porpoise as the bycaught species. Bycatch monitoring aboard vessels fishing turbot was 

made in Bulgaria and Romania. In total 43 monitoring missions were made covering 10 

different vessels. Among them, by caught cetaceans (mostly, harbour porpoises) were found 

in 65% of missions. The median number of porpoises bycaught per trip was 1, and the 

maximum number was 41; the number of bycaught porpoises per km of the net varied 

between 0 and 3.66 (the median 0.15). IUU operations were identified as an important 

source of bycatch both from interviews and stranding records. 

The total annual by catch of harbour porpoises in the Black Sea was estimated at least 

between 11,826 and 20,000 individuals. Robustness of this estimate is supported by a few 

approaches, including the methodology used in this study. The results obtained from the 

approbation of the combined standardized methodology concurred with previous research 

and data obtained from the aerial survey. Bycatch of the harbour porpoise in the Black Sea 

at least threefold exceeds established thresholds for sustainable levels and poses a 

significant threat for this subspecies. There is an urgent need in elaborating measures for 

reducing by catch of the harbour porpoise. 

The main tasks for the future studies are updating fleet and effort assessments(including the 

IUU segment), developing cooperation with fishermen and fisheries controlling authorities for 

enhancing the bycatch reporting, validation of combined data, estimating the cause of 

deathmortality factors from the stranding record, elaborating background for time-space 

closure measures, and, the most important, developing techniques for bycatch mitigation, 

with consideration of local specific features.  
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Introduction 
 

Incidental catch in fishing gears (further referred to as bycatch) is a major threat for 

populations of small cetaceans in European seas, the greatest mortality factor for some of 

them (Dolman et al., 2016). It is specifically identified as a criterion D1C1 for the Descriptor 1 

in the second cycle of MSFD implementation in determining, assessing and achieving good 

environmental status (GES) for cetaceans. Bycatch assessment is the necessary 

precondition for planning and taking bycatch reducing measures. This activity considers the 

obligations related to the Common Fisheries Policy (in particular Article 25(5) of Regulation 

(EU) No 1380/2013) and taking into account the list of species in Table 1D of the Annex to 

Commission Implementing Decision (EU) 2016/1251 (all cetacean species are listed in Table 

1D). The latest regulation for GES assessment for cetacean bycatch is the Commission 

Decision 2017/848/EU from May 2017 on criteria and methodology standards regarding 

Good Environmental Status (GES), which replaces Commission Decision 2010/477/EU and 

Commission Directive 2017/845/EU amending Annex III to the MSFD. It was considered that 

GES is achieved if the number of bycatches does not exceed 2% of the abundance of each 

species. In 2018, the limit was revised, and it was considered that in order to achieve a good 

ecological status the number of accidental catches should not exceed 1.7% of the 

abundance as proposed by ASCOBANS, a method which is widely accepted by the scientific 

community (Moffat et al., 2011). The ACCOBAMS Agreement also aimsto minimize this 

value. 

 

The initial assessment of bycatch in the Black Sea region was previously conducted by 

Birkun et al. (2014). Based on a few assumptions inferred by several studies conducted 

during the previous decade, Birkun et al. (2014) came to the conclusion that the harbour 

porpoise (Phocoenaphocoenarelicta) is the main bycatch species, bycaught in the Black Sea 

at the annual rate of at least 20,000 animals (of which, 11351 in gillnets for turbot) which 

significantly exceeds the threshold for the GES. Another study based on onboard 

observations by Tonay (2016) showed the annual bycatch of harbour porpoises may exceed 

2,000 animals in the Turkish western Black Sea, and this remains the most precise sub-

regional bycatch estimate. Also, the demographic study of the harbour porpoise population in 

the Azov Sea showed that bycatch is likely to be the main mortality factor for some stocks of 

the Black Sea harbour porpoise leading their significant decline: e.g., the Azov population 

declined at 60% in 13 years (Vishnyakova, 2017). Historically, several kinds of fisheries were 

identified as primary sources of cetacean bycatch in the Black Sea. These included turbot 

gillnet/trammel fishery (Vasiliu and Dima, 1990; Pavlov et al., 1996; BLASDOL, 1999; Anton 

et al., 2010, Radu and Anton, 2014; Tonay, 2016; Bilgin et al., 2018), sturgeon trammel net 

fishery (Pavlov et al., 1996), dogfish gillnet fishery (Birkun et al., 2009), purse seine fishing 

(Vasiliu and Dima, 1990; Birkun et a., 2014) and pelagic trawls (Ozdemir and Erdem, 2011; 

Birkun et al., 2014). Much of the cetacean bycatch is due to illegal, unreported and 

unregulated (IUU) fishing operations that hampers its direct estimation from observations. 
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The bycatch monitoring activity in the frame of this project focused on demonstrating the 

feasibility of developing the bycatch monitoring programme in the Black Sea in the view of 

filling the gaps on distribution, intensity and effects of bycatch pressure on cetaceans. The 

operational pilot studies across the Black Sea riparian countries are aimed to identify the 

general patterns of cetacean interactions with fisheries and finally provide a common 

methodology for bycatch assessment at a regional level. As the precondition for reducing 

bycatch of non-targeted species such as dolphins, porpoises, and, in some sub-areas, 

sharks and rays, the structure of the fishing fleet and information about the main fishing 

gears are important to elaborate any management measures. This activity complements the 

work on D1 cetacean related criteria and specifically addresses the D1C1 criteria (mortality 

rate per species from incidental bycatch).  

 

Methodological framework was developed for collecting field data and bycatch assessment, 

and the field surveys were conducted in Bulgaria, Romania, Turkey and Ukraine during 2019 

and 2020. 

 

1. Methodology 
 

General approach. In order to complement the work on Descriptor 1 cetacean related criteria 

and to address the D1C1 criteria, pilot activities on cetacean bycatch monitoring were 

implemented in Romania, Bulgaria, Turkey and Ukraine.  

 

Data were collected from two sources: questionnaire surveys and onboard observations 

following the GFCM bycatch data collection protocols (FAO, 2019). The jointly designed 

questionnaires include data about bycaught species, seasonality, localities, gear types and 

other relevant information. To obtain reliable information on bycatch rates, interactions 

between fisheries and cetaceans and cetacean consumption by humans, interviews were 

conducted with the members of local fishing communities in Bulgaria, Romania, Turkey and 

Ukraine. The questionnaires were distributed among main stakeholder groups, and the 

fishermen were chosen as the pilot target group.  

 

Guidelines for dedicated onboard observers were provided by Paolo Carpentieri (FAO, 2019) 

in cooperation with the GFCM. The special attention was paid to turbot fisheries, which are 

believed to be the main source of cetacean bycatch in the Black Sea. Postmortem 

examination of cetacean carcasses stranded ashore was conducted as an independent 

estimation of bycatch rate with special focus on the IUU fishing. Direct and indirect signs of 

bycatch were checked. Research and civic groups involved in monitoring coastal marine litter 

were contacted for gathering stranding data based on standardized protocols (Vishnyakova, 

2017).  
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The study involved the following logistic steps: 

1) Preparation of concept for the pilot study (UkrSCES, ACCOBAMS, Mare Nostrum, 
TUDAV, KTU, Green Balkans) 

2) Elaboration of questionnaire (UkrSCES, ACCOBAMS, Mare Nostrum, TUDAV, KTU, 
Green Balkans) 

3) Data collection by onboard observers and port questionnaires, stranding records 
(UkrSCES, Green Balkans, Mare Nostrum,KTU) 

4) Fleet structure assessment (UkrSCES,KTU, IO-BAS, Green Balkans)  

5) Data analysis, total bycatch assessment (UkrSCES, Green Balkans, TUDAV, Mare 
Nostrum, KTU) 

 

Developing the questionnaires. A questionnaire was developed based on the worldwide 

background of existing monitoring schemes, using literature on the issue. Special attention 

was made on sensitive aspects of fishing operations. Since cetaceans are legally protected 

in the Black Sea countries, fishermen often tend to hide bycatch, even if it is non-intended 

and is a part of legal fisheries operations. Also, human consumption of bycaught cetaceans 

is concealed. Therefore, the questionnaire was designed with indirect indicators to find 

bycatch potential of certain fishing practices, net types and operations. The questionnaire 

developed by Goetz et al. (2013) for the coast of the north-western Spain was used as the 

basis for design, and additional questions were introduced based on several published 

studies (Dmitrieva et al., 2013; Jabado et al., 2015) from the Black, Mediterranean and 

Caspian Seas, the Persian Gulf, the West African coast, as well as previous experience by 

the authors. Questions on fleet segment, intensity and duration of operations, net types, 

target and main discard species, cetacean behaviour near the fishing operations, personal 

attitude of fishermen, depredation by cetaceans, all kinds of bycatch (including fish and 

birds), survival of bycaught animals, intensity and dynamics of interactions with fisheries 

were included into questionnaires (Annex A). Analysis of interviews followed the qualitative 

approach by Carruthers and Neiss (2011) and Mustika et al. (2021). Voluntary interviews 

were conducted using local languages, in an informal environment. No personal data were 

collected during the interviews. 

 

Onboard observations. Onboard observers monitored catch and bycatch during fishing 

operations of gillnet fisheries and trawling.Standard GFCM protocols were adopted for 

gathering standardized information on fishing operations and bycatch of marine mammals for 

onboard observers (FAO, 2019). These included general data on the vessel, data on fishing 

operations for each vessel; general information on fishing trip (number of hauls, location, 

duration, catch data) and general information on bycatch in general, marine litter and 

vulnerable species for each onboard observation; biological data on bycaught marine 

mammals (Annexes B and C). 
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Distribution of the pilot activities. Pilot activities were conducted in Bulgaria, Romania, Turkey 

and Ukraine taking into account fishing operations and local specifics in each country. 

Questionnaire surveys and stranding surveys on the coastline were planned for each 

country, while the onboard surveys were conducted in Bulgaria andin Romania. 

 

Fleet structure assessment. The fleet structure is analyzed using GFCM reports (FAO, 2020; 

STECF, 2020). Also, the national assessments of the fleet in Bulgaria, Romania, Turkey and 

Ukraine were obtained from the competent authorities upon requests or from open access 

sources. In view of the comparability of the estimates obtained, the GFCM reports were used 

as the main data source for the fleet structure assessment for Bulgaria, Romania and 

Ukraine. For Turkey, the national assessment was used as the best primary source due to its 

more complete and detailed analysis. 

 

According to STECF (2020), the Bulgarian fishing fleet in 2019 consisted of 1123 active 

vessels and it is divided into a small-scale segment (1 017 vessels, representing 90.6% in 

2019) and a large-scale fleet segment (106 vessels, representing 9.4% in 2019) (Table 1).  

 

Table 1. Structure of the fishing fleet in Bulgaria 

TYPE N 

Small-scale vessels 1036 

Trawlers and beam trawlers 12 

Purse seiners and pelagic 

trawlers 

45 

Other fleet segments 30 

TOTAL 1123 

 

According to the national statistics for the Bulgarian fleet structure (Annex D), the majority of 

the Bulgarian fishing vessels are of an overall length up to 12 m, operating only with passive 

gears and conducting mainly small-scale coastal, seasonal fishing. 95% of the whole fleet 

uses gillnets. This concerns even the large-scale fleet segment: large vessels switch to 

gillnet fishery depending on the season. Therefore, the number of Bulgarian gillnet-bearing 

vessels which could be used for the aims of this study was1123*0.95 = 1068. However, 

importantly, only 116 of them were licensed for turbot fisheries in 2019, and the other vessels 

used several types of gillnets for fishing multiple target species. 

 

Almost a half (46%) of the Romanian fishing vessels are operating only with passive fishing 

gears and are 6-12 mOAL. Small vessels under 6 m long which use only passive fishing 
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gearsrepresent 10% of the whole fleet. The segments 12-18 m (15%) and 18-40 m (4%) 

mainly include vessels using turbot gillnets and beam trawlers for Rapa whelk (Table 2). 

They are not specialized on gear types, switching between stocks depending on the 

abundance of stocks and market demand. 

 

Table 2. Structure of the fishing fleet in Romania 

TYPE N 

Small-scale vessels 72 

Trawlers and beam trawlers 30 

Purse seiners and pelagic trawlers 11 

Other fleet segments 25 

TOTAL 138 

 

The fleet structure was given for Turkey based on TUIK data: Total number of fishing boats is 

5737 in the Black Sea (3784 in the Eastern Black Sea - from Sinop to Georgian border, and 

1953 in the Western Black Sea) (Table 3). The fishing fleet is composed of relatively large 

vessels, especially in the group of trawlers and purse seiners (Table 4). More than 30% of 

the whole fishing fleet has been operating in the Black Sea using a variety of fishing gears 

which have different levels of interaction with the other non-target marine species. The least 

selective gears are purse seine nets and trammel nets in a set nets group, which is the main 

fishing gear to catch turbot.  

 
Table 3. Structure of the fishing fleet in the Turkish Black Sea in 2018 

TYPE East.BS West. BS  BS TOTAL 

Trawler 166 209 375 

Purse Seiner 79 68 147 

Carrier 58 3 61 

Set netters 2385 745 3130 

Dredger 196 51 247 

Long/hand liner 799 551 1350 

Surrounding netter 59 296 355 

Swept netter 2 3 5 

Lift netter 1 2 3 

Potter - -  

Others 39 25 64 

TOTAL 3784 1953 5737 
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Table 4. Length distribution of fishing vessels in the Turkish Black Sea in 2018 

Size group (m) East.BS West. BS  BS TOTAL 

5 - 7.9 2767 1066 3833 

8 - 9.9 614 476 1090 

10 - 11.9 92 95 187 

12 - 14.9 35 126 161 

15 - 19.9 51 81 132 

20 - 29.9 130 59 189 

30 - 49.9 92 50 142 

50+ 3 -  3 

TOTAL 3784 1953 5737 

 

According to the data presented in “The State of Mediterranean and Black Sea Fisheries 

2020” (FAO, 2020), the Ukrainian fleet mostly consisted of small vessels (98.9%). Other fleet 

segments were minor (1.1%)  for the overall statistics of the fleet (Table 5). 

 

Table 5. Structure of the fishing fleet in Ukraine 

TYPE N 

Small-scale vessels 716 

Trawlers and beam trawlers 4 

Purse seiners and pelagic trawlers 0 

Other fleet segments 4 

TOTAL 724 

 

Total bycatch assessment. Total bycatch in the five Black Sea countries which comprises the 

major part of observable fisheries operations in the Black Sea was estimated for the harbour 

porpoises. Two other cetacean species were not assessed due to low level of observed 

bycatch which prevented to obtain statistically significant estimates. The assessment for 

harbour porpoises was based on the following simplifying assumptions: 

(1)  Bycatch occurs exclusively in gillnets; 

Comment: Although different types of nets, including stationary nets set on shad or mid-

water trawls can cause bycatch of harbour porpoises (see: Results), their impact seems 

to be minor in comparison with the gillnets (Radu and Anton, 2014). Historically, three-

walled trammel nets were used for catch of sturgeons and large freshwater species (e.g., 
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catfish), often in estuarine areas and coastal waters, including the Azov Sea, locally 

known as akhan. However, at the time of this study such nets were not used or prohibited 

for use in areas where cetaceans occur, so could be used only in some IUU operations. 

(2)  All the gillnets of the mesh size 160-200 mm have equal potential for bycatch; 

Comment: Historically it was suggested the nets of 120-140 mm mesh size are especially 

dangerous for cetacean bycatch (Birkun et al., 2009); however, at the time of this study 

they are not used in the sea. Difference between 200 and 400 mm mesh size in reports is 

due to the method of measurement (400 mm refers to stretched size).  

(3)  Most of bycatch is not reported, regardless of the fishing being legal or IUU; 

Comment: Protected status of cetaceans under national legislations, uncertainty in legal 

definitions of incidental catch, lacking code of conduct for incidental catch situations led 

to common refusal in bycatch reporting by fishermen. 

(4)  Any vessel recorded as a member of the fishing fleet can be involved in IUU 

operations, and no other vessels are involved; 

Comment: Well developed legal and regulatory framework in all the countries of study 

leaves little room for operations by unregistered fishing vessels with undeclared fishing 

gears. Meanwhile, the effort and scope of IUU operations, especially turbot fishing during 

the annual prohibition period, is indefinitely large and hardly estimated (Shlyakhov, 2013). 

Even if a minority of vessels is really involved in IUU fishing, their IUU effort during the 

season of prohibition is comparable to that of legal operations. 

(5)  Gillnet fishing effort is so high that it can be considered as indefinitely high in all the 

potential fishing grounds of the Black Sea, and bycatch is independent of local 

differences in effort; 

Comment: Large scale IUU fisheries is practiced in all the countries of study, and it 

includes much effort in shelf waters of exclusive economic zones. An inevitable 

consequence of this practice is extensive hauling and leaving many ghost nets at sea. 

Therefore, much of the effort falls on ghost fisheries in remote open sea areas. 

(6)  There are no seasonal differences in effort prescribed by law: prohibition periods are 

fully filled by IUU operations; 

Comment: There is a prohibition season for turbot catch adopted in all the riparian Black 

Sea countries for the turbot spawning season: its duration is between 30 and 60 days, 

depending on the country. However, this season is the most commercially profitable for 

fishing, since the turbot forms the greatest aggregations during the spawning season, 

and the IUU effort is at least equally intensive in comparison to permitted fisheries during 

other seasons. At present there is no accurate information on to what extent IUU fishing 
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is operated in the region for turbot. This assumption needs to be reviewed when new 

information becomes available. 

(7)  There is a season of porpoise bycatch, and it is limited to a few months: here we 

considered it as four months, from April to July; 

Comment: This assumption is based on the whole bulk of previous published evidence of 

bycatch seasonality (Vishnyakova and Gol’din, 2015, Paiu et al., 2016; and references 

therein), which was additionally confirmed by the results of this pilot study. Importantly, 

this season coincides with the reproductive season of the Black Sea harbour porpoise 

and, consequently, can be explained by aspects of its life history (Vishnyakova and 

Gol’din, 2015). 

(8)  Bycatch depends on porpoise abundance (density) at sea; there can be linear 

correlation between these parameters. 

Comment: This assumption is speculative, and it is based on assumptions 2 and 5-7: if the 

gillnet effort is indefinitely high during all the season of high bycatch rate, and the bycatch 

coincides with biologically important season forthe Black Sea harbour porpoise, so the 

bycatch rate can be presented as a function of porpoise density. Zero hypothesis is that the 

gillnet distribution is uniform in the areas of porpoise aggregations during summer and there 

is no bias of bycatch due to gillnet construction. Therefore, the zero hypothesis implies that 

the summer distribution of porpoises in the Black Sea is similar to turbot distribution during 

the same season. This is true because the harbour porpoise and the turbot share the range 

of main prey objects. Also, this spatial distribution for the harbour porpoise in the Black Sea 

is further confirmed by the CeNoBS aerial survey of 2019 (ACCOBAMS, 2021). 

Therefore, the calculation can be solely done as a function of catch per trip and number of 

trips during the bycatch season. Median values were used instead of arithmetic means. 

Nbyc = f (number of vessels; bycatch per trip; number of trips) 

The basis for the calculations came from the onboard bycatch study in Bulgaria and Romania 

conducted in 2019 and 2020, supported by questionnaire surveys in four riparian countries. 

Limitation to this time and sub-region was based on the results of the aerial survey 

(ACCOBAMS, 2021). Bulgarian waters showed the highest abundance of the harbor 

porpoise during the aerial survey in summer 2019 (52% of the overall abundance in the 

studied area), so the resulting figures can be directly extrapolated to the basin wide 

abundance. 

 Due to uncertainty of distribution type and non-parametric nature of primary data, median 

values were used for calculation of average values, and interquartile ranges for estimation of 

confidence intervals. This method differs from the approach by Northridge and Fortuna 

(2008) by use of non-parametric values instead of mean and variance values in general 

statistics. 
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2. Results of the pilot activities 
Questionnaire surveys 

In total, 63 interviews were conducted, 23 in Bulgaria, 15 in Romania, 8 in Turkey and 17 in 

Ukraine, covering the main segments of the fleet (Fig. 1). Fishermen in Bulgaria were from 

the following ports: Balchik, Varna, Byala, Nessebar, Pomorie, Sozopol, Primorsko, Tsarevo, 

Ahtopol, Krapets and Sinemorets and represented shipmasters of fishing vessels with sizes 

from 6 to 20 m. In Romania, the fishermen were based in Constanta, Mangalia, Agigea and 

Eforie and represented a beam trawler and small boats 4.5-10 m long. In Turkey, interviews 

were conducted in Çarşıbaşı, Akçaabat and Faroz in Trabzon Prefecture, small boats 5-10 m 

long and purse seiners. In Ukraine, the interviews were conducted with fishermen operating 

from Vylkove,Lebedivka, Bilhorod-Dnistrovskyi, Chornomorsk, Rybakivka, Ochakiv, 

Pokrovka,Lazurneand Skadovsk, small boats 4-10 m long and mid-depth trawlers.  

 

Figure 1. Map of the Black Sea ports covered by the questionnaire surveys 

Individual fishermen, captains / captain assistants, representatives of professional 

associations and directors of fisheries businesses were interviewed, all directly involved in 

fisheries activities. No significant differences were found between the sub-regions and 

countries in the samples and results of the survey. All the interviewed persons were males, 

aged between 28 and 74 years (median 47 years). The interviewed fishermen had 2-60 

years of experience (median 25years), which showed their high level of expertise and 

enough institutional memory. Besides, 37% of interviewed fishermen originated from families 

with the same professional background. Most of the interviewed fishermen (81%) were 

involved in multi-target fisheries, indicating large diversity of catch targets and flexibility in 

fisheries practices (Figs3 and4), while the minority (19%) was oriented to a single catch 
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target. At least, 11 of 63 (17%) fisherman switch between fisheries practices, gears and 

target species within a year due to catch seasonality.  

Almost half of the fishing gears covered by the survey were gillnets (48% of the responses) 

(Fig. 4). The median soaking time for gillnets involved in turbot fisheries was 12 days, and 

the soaking time varied from 1 to 91 days. The individual respondentsreported data from 1 to 

20 boats each.  

 

 

Figure 2. Fleet segments covered by the questionnaire surveys

 

Figure 3. Distribution of interviewed fishermen by target species 
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Figure 4. Distribution of interviewed fishermen by gears 

 

In 50 of 63 interviews (79%) bycatch was reported, and 30 (48%) of respondents reported 

cases of cetacean bycatch of: 25 of them (40%) mentioned the harbour porpoise as the 

bycaught species; eight respondents (13%) mentioned the cases of bottlenose dolphins, four 

(6%) reported common dolphins and one fisherman reported the cases of non-specified 

dolphin species. Cetacean bycatch was reported for gillnets, other stationary nets, purse 

seine nets and trawls. In Turkey, it was specially reported that in trammel nets survival rate 

was higher than in the other types of stationary nets or gillnets, and bycaught cetaceans 

could be released alive. Meanwhile, some respondents mentioned bycatch of species, which 

are usually bycaught together with cetaceans (BLASDOL, 1999), thus, indirectly indicating 

possible cetacean bycatch: the great cormorant (Phalacrocorax carbo), whiting (Merlangius 

merlangus), sturgeons (Acipenseridae), dogfish (Squalus acanthias) (which is the non-target 

species in Ukraine) and rays (Batoidea). Therefore, it can be assumedthat the majority of 

respondents did not report bycatch cases, but the hypothesis requires further validation. 

However, many of the respondents reported bycatch as historical (at least, one or two years 

before the interview). In particular, in Ukraine none of the respondents reported bycatch 

during the current fishing season, while in Romania no bycatch was reported in total. This 

situation was mirrored in the official records by fisheries authorities where bycatch record 

was missing.  

Overall attitude of interviewed fishermen towards cetaceans was mostly positive or neutral. 

One of the fishermen commented: “The dolphin is the sacred fish”. None of the respondents 

reported cases of intended killing of cetaceans. 
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Onboard observations 

Bycatch monitoring aboard fishing vessels licensed for turbot fishing was made in Bulgaria 

and Romania in 2019 and 2020 (Fig. 5). In total 43 monitoring missions were made covering 

10 different vessels (7 for Bulgaria and 3 for Romania) during two major turbot fishing 

campaigns: spring and summer. The overall seasonal activity covered the period between 

March 5 and November 4, the range of 9 months. Besides, in Romania there were two 

missions on board vessels with other type of gears, the beam trawl. No significant 

differences were found between the countries and years of study. 

 

 

 

Figure 5. Geographic distribution of onboard bycatch observations in the western Black Sea. 
Ports are marked as stars, and starting points of observations as points. Only trips with 
bycatch records are shown on the map 

The gillnet hauls were between 840 and 11760 m long (median 4750 m), set up for 2-91 

days (median 16 days), while in 28 of 43 (65.1%) of trips there were records of bycaught 

cetaceans; in 25of them there were harbour porpoises (in total, 144 individuals);bottlenose 

dolphins in three cases and common dolphins in three cases. All the bycatches were 

recorded in turbot gillnet fisheries, while the beam trawler and the bottom trawler had no 

bycatch. The median number of porpoises bycaught per trip was 1, and the maximum 
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number was 41; the number of bycaught porpoises per km of the net varied between 0 and 

3.66 (the median 0.15). All the cases but two exceeding the median number of bycaught 

porpoises per trip were recorded between June 27 and July 29 (the rest two cases were 

reported in April), whereas the cases exceeding median number per km were recorded 

between March and July (Figs. 6 and7).  

It should be noted that one of the vessels joined the onboard surveys only in its last turbot 

fishing when nets were set in August but due to unfavorable weather these were collected 

only in October and November. Thus, the excessive soak times of 77 and 91 days were 

recorded. All caught turbot was severely decomposed but, importantly, no bycatch was 

recorded.  

Annual bycatch per vessel varied between 0 and 95harbour porpoises. However, no exact 

statistics is provided here due to differences in number of trips with onboard observations at 

each vessel. 

Another important aspect was that cetacean bycatch did not correlate to fish catch. However, 

both fish catch and cetacean bycatch positively correlated to net length at statistically 

significant levels (r was respectively 0.30 and 0.41, p < 0.05 and p < 0.001) and reached 

maximum at 10,000-11,500 m of the nets (Fig. 8).  

Results from bycatch monitoring and tests for use of pingers as mitigation measure to reduce 

bycatch in turbot gillnet fishery have been presented as a poster during the 3rd International 

Conference on Zoonoses, Zoology and Epidemiology was held, organized by Zoology 

Department of Plovdiv University, the National Center for Infectious and Parasitic Diseases, 

Institute of Biodiversity and Ecosystem Research at Bulgarian Academy of Science, Medical 

University of Plovdiv and the Scientific Society of Epidemiology of Infectious and Non-

infectious Diseases held in Hissar, Bulgaria from 21 to 23 October 2019. The full paper was 

peer reviewed and published inActa ZoologicaBulgarica (Popov et al., 2020). 
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Figure 6. Seasonal distribution of harbour porpoise bycatch recorded during CeNoBS 
onboard observations in Bulgaria and Romania. The red bar is for the number of recorded 
cases, and the orange bar is for the number of recorded bycaught individuals 

 

Figure 7. Frequency distribution of bycatch per trip recorded during CeNoBS onboard 
observations in Bulgaria and Romania 
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Figure 8. Catch and bycatch vs. net length during onboard observations 

 

Stranding surveys 

In addition to regular stranding surveys conducted in all the countries involved in the project, 

special monitoring routes, 4 km each, located near the fisheries facilities (Kurortne, Sasyk, 

Shagany, Lebedivka-Burnas, Chornomorsk, Odesa), were checked for presence of 

cetaceans with bycatch signs in Ukraine. No bycatch was discovered during these 

expeditions that concurred with the data from interviews, as well as with the low density of 

cetaceans at sea during the season of the survey. Similar, in Romania the area between 

Corbu and Vama Veche was under surveillance both 2019 and 2020. Additionally, an 

emergency call line was in place to collect information on cetacean stranding cases. From 

the 35 cases (2019) and 68 cases (2020), only 14 cases indicated possible cetacean-

fisheries interaction. 

Collected data on stranded cetaceans in Bulgaria for 2019 though has shown the total 

number of cetaceans washed ashore to be 58 while at the same time onboard bycatch data 

has reported 104 bycaught cetaceans from only 6 vessels. This result clearly shows that the 

portion of bycaught animals reaching the coast is very small. Moreover at least two stranded 

cetaceans with clear bycatch signs (missing tail flukes) were observed stranded during the 

turbot fishery ban in Bulgaria providing clear evidence for IUU fisheries.Therefore, we found 

it difficult to assess the bycatch leveldirectly from the stranding record. Strandings can be 

used as one of the sources of data on the cause of death and mortality factors, as well as 
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demographic data, for subsequent population and health analyses (Vishnyakova and Gol’din, 

2015a). 

 

Total bycatch assessment 

Total bycatch assessment was performed by multiplying the following parameters: 

 Median bycatch of porpoises per trip (based on onboard observations):1 (interquartile 
range 0-2.5) 

 Median number of trips per bycatchseason (based on questionnaire survey):10 
(interquartile range 6-16) 

 Median number of trips per bycatchseason (based on onboard observations):7.3 
(interquartile range 5.65-9.42) 

 Number of turbot fishing vessels in the Black Sea (data source:FAO, 2020): 1620 

 

Therefore, the overall conservative estimate for annual bycatch of harbour porpoise by Black 

Sea fleet involved in turbot catch is between 11826 (interquartile range 0-38151) and 16200 

(interquartile range 0-64800) individuals (Fig. 9). The difference between estimates is due to 

differences in numbers of trips obtained from different sources. 

 

Fig. 9. Estimates of annual bycatch of the harbour porpoise by Black Sea fleet involved in 

turbot fishery. Median values are shown as bold lines, and interquartile ranges are shown as 

boxes. 
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3. Discussion 
Comparison with other bycatch estimates 

Bycatch rate calculation provided here concurs with findings byTonay (2016) who observed 

bycatch in gillnet fisheries based in Turkey and found seasonalbycatch in 2007 and 2008 in 

the western Black Sea as 2011 and 2294 porpoises per year. Given the number of active 

vessels at the area as 185 (Tonay, 2016), it can be calculated that average bycatch of 

harbour porpoises per boat variedbetween 10.9and 12 in different years. Thus, the mean 

values derived from data by Tonay (2016) are close to the values reported here (7.3-10). 

Differences between countries and years can be explained by interannual variation, and the 

rough estimate of annual bycatch as 10 harbour porpoises per vessel can be taken as a 

robust estimate for further monitoring. Importantly, this estimate comes from different 

calculation algorithms. Further research in the eastern Black Sea is important for enhancing 

the accuracy of scaling, since most of the data for both studies come from the western Black 

Sea. However, the estimates from the western sub-region are particularly important due to 

the concentration of the major part of the Black Sea population of harbour porpoise in this 

area. 

Importantly, recalculating data by Birkun et al. (2014) with this method gives 25,000 instead 

of 20,000 for all kinds of fishing gears or 11,000 for gillnets reported by those authors. 

Besides, scaling the data by Tonay (2016)onto the whole turbot fleet (although this approach 

can give biased estimate and needs elaboration) gives the annual bycatch estimate of 

20,088 individuals. Therefore, the upper range of total bycatch estimate which can be taken 

into consideration is at least 20,000 individuals per year. 

 

Comparison with thresholds for sustainable level 

Previous estimates reported by Birkun et al. (2009, 2014) seemed incredibly high and 

incompatible with data on overall abundance of the Black Sea population of the harbour 

porpoise. However, the current abundance estimate obtained from the aerial survey 

(ACCOBAMS, 2021) showed the overall abundance estimate of 94,000 individuals 

(uncorrected by g(0)) and, possibly, up to 258,000 individuals corrected by g(0). Thus, the 

bycatch level is between 4.7 % and 21.2 % of the total abundance, depending on the 

sources and methods of population and bycatch assessment, quite a realistic estimate. 

Moreover, the previous demographic study (Vishnyakova, 2017) suggested long life span (23 

years) and generation time (7.5 years) consistent with relatively low bycatch rate, which 

indirectly supports the lower limit of estimates presented here. However, even the lowest 

estimate obtained here (4.7%) is threefold higher than the most conservative threshold value 

proposed by now (1.7%). This bycatch level is among the highest in the world, and it can 

beabout2-4% of the worldwide cetacean bycatch (Read et al., 2006). 
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Recommendations for future studies and action 

Inter alia, the results of this study were used as the background for pan-European 

Recommendations by the First Meeting of the Joint Bycatch Working Group of ACCOBAMS 

and ASCOBANS, 10-12 February, 2021. In particular, it was recommended:  

Recent studies on the interactions between Black Sea cetaceans and fisheries indicate a 

high bycatch level for the Black Sea harbour porpoise population which threatens the viability 

of the subspecies. Measures to refine estimates of porpoise abundance and bycatch are 

required, along with measures to reduce bycatch levels, as a matter of urgency. (pt 4 of the 

pan-European Recommendations) 

Accurate and standardizedspatio-temporal recording of fishing effort should be carried out in 

appropriate metrics (including gear characteristics, mesh sizes, soak times, net lengths and 

height/dimensions, target species catches) on all métiers irrespective of vessel size. (pt 7) 

Monitoring plans/efforts should be carefully designed taking into consideration monitoring 

objectives and characteristics of cetacean species at risk (in particular, their distribution, 

abundance and population demography). (pt 8) 

The retrieval of bycaught animals from vessels should be encouraged by the appropriate 

authorities in order to obtain biological data, including tissue samples, for a wide range of 

analyses (e.g. genetics, life history parameters, diet), and to collect information on other 

parameters that may contribute to bycatch (e.g. hearing damage). (pt 9) 

Missing bycatch data from IUU (illegal, unreported and unregulated) fishing, and recreational 

fisheries, should be taken into consideration when assessing bycatch numbers, and a 

precautionary approach (e.g. Regulation (EU) 1380/2013, Article 4) when evaluating bycatch 

estimates is advised. (pt 10) 

Strandings schemes should be supported and their data integrated and utilized across the 

two Agreement Areas. Use of standardized protocols (e.g. the Joint ASCOBANS-

ACCOBAMS strandings protocol) can inform estimates of bycatch and help establish 

proximal cause of death and underlying metrics of health and human impact. There is 

considerable value in stranding networks undertaking comprehensive, expert pathological 

examinations, including histopathology, neurohistopathology, estimation of disease burden 

(parasitology, virology, microbiology), contaminant assessments, and evaluation of auditory 

pathology, even in cases where bycatch is the assumed cause of death. (pt 15) 

 

In addition, the best accurate estimate of the fleet involved in turbot catch operations, 

including IUU catch, should be achieved. Fleet size is found to be the critically important 

value for region-wide bycatch estimates.Cooperation with fishermen and fisheries controlling 

authorities for enhancing the bycatch reporting is crucial in this effort, as well as the overall 

bycatch monitoring. 

Time-space closure measures are traditionally proposed as bycatch reduction approach 

throughout the world, in addition to existing time limitations posed on turbot fisheriesin the 

Black Sea, 30 to 60 days during the spawning season. In fact, it could be desirable to extend 
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time limitations which would cover the late June and early July periods of mass bycatch. 

Meanwhile, its practical implementation is debatable: the governments should consider 

supporting those fishers who are impacted by this change for preventing growth of the IUU 

sector. 

Finally, bycatch mitigation measures in real world conditions should be introduced in the 

Black Sea, with consideration of local specific features (e.g., assessment of effectiveness of 

pingers for the endemic Black Sea porpoises). In terms of mitigation measures, there are 

very limited studies in the Black Sea. One of the most common mitigation measures 

implemented worldwide for bycatch is using acoustic deterrent devices, namely pingers. Up 

to now a few models have been tested in Turkey, Romania and Bulgaria (Gönenerand Bilgin, 

2009; Bilgin and Köse, 2018;Popov et al., 2020). Meanwhile, modified nets with acrylic glass 

spheres were also tested in the central part of the Turkish Black Sea. The proper solution 

should be found to not create the negative effects of pingers such as habituation, habitat 

exclusion etc. Dolphin-safe fishing gears and technology are needed for the Black Sea 

cetaceans. 
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Conclusions 
 

The total annual bycatch of harbour porpoises in the Black Sea, as estimated from the data 

of this study and previous research, is at least between 11,826 and 20,000 individuals. 

Robustness of this estimate is supported by a few different approaches, including the 

methodology used in this study and based on onboard observations and questionnaire 

surveys. Even the lowest estimate obtained here (annually bycaught 4.7% of the total 

population) is threefold higher than the most conservative threshold value proposed by now 

(1.7%). This bycatch level is among the highest worldwide. 

Assessment of the fishing fleet, including the IUU segment, is crucial for precision of 

estimates, whereas the stranding rate by sub-region can be biased by natural factors and 

accessibility of carcasses (Vishnyakova and Gol’din, 2015a) and needs special planning. 

Independent of the approach and methodology of calculations it can be firmly stated that 

bycatch of the harbour porpoise in the Black Sea far exceeds established thresholds for 

sustainable levels and poses a significant threat for this subspecies. There is urgent need in 

elaborating measures for reducing bycatch of the harbour porpoise. 

The pilot activities showed positive results on applying the proposed methodology for 

bycatch assessment based on combined methods of direct and indirect assessment and 

validation. The initial reports obtained from the first approbation of the combined 

standardized methodology concurred with previous research and data obtained from the 

aerial survey.  

The main tasks for the future studies are updating fleet and effort assessments(especially 

soak time and net length), developing cooperation with fishermen and fisheries controlling 

authorities for enhancing the bycatch reporting, validation of combined data and estimating 

the cause of death and mortality factors from the stranding record, elaborating background 

for time-space closure measures, and, the most important, developing techniques for 

bycatch reduction. Bycatch mitigation measures should be introduced in the Black Sea, with 

consideration of local specific features. 
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Annex A 
 

 

 

Interviewer____________________ Date __________________________       

Port _________________________ ID Questionnaire_________________    

 

 

 

   1. What is your vessel fleet segment?  

 

 Small-scale vessels without engine using passive gears          Dredgers 

Small-scale vessels with engine using passive gears          Beam trawlers 

Polyvalent vessels               Pelagic trawlers 

Purse seiners                Trawlers 

 

  

2. What kind of main fishing gear do you use*? 

 

pair trawl  _______________________         gillnets (specify type)  ______________ 

otter trawl  _______________________ purse seine  _____________________ 

beam trawl   ______________________ dredge ________________________ 

 stationary net       ___________________ other  _________________________ 

 

Does the vessel use any other gear during the year? If so, explain which ones and 

indicate frequency of each fishing gear by year. 

* Additional questions about gear specifications are in Annex 1 

 

3. What length/tonnage/crew has the vessel? 

      (can indicate just length) 

Questionnaire survey form  

SIGHTINGS/ INTERACTIONS OF CETACEANS WITH FISHERIES  
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                   meters                                       tons                                                 crew members 

 

 

4. Number of fishing days per month (average): 

 

 

 

 0-5             21-25 

6-10         26-30 

11-15        other   ____________________ 

16-20 

 

5. Duration of a single fishing trip: 

 

 0-10 hours       >5 days 

 10-24 hours      other   ____________________ 

 1-2 days 

 3-5 days 

 

 

6. Number of fishing trips/days during the year (average): ________________ 

 

7. In what month(s) you usually fished? ______________________________ 

 

8. In what season do you have the most fishing effort? ____________________ 

 

 

9. Which are your main target species?  _______________________________ 

 

 

10. Which are your main discard species?  ______________________________ 
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11. How many fishing vessels are there in the port with the same characteristics? 

_______________________________________________ 

 

12.Do you think the number of dolphins in the area has… during the last 5 years? 

 

increased    decreased      been constant      don’t know 

 

13. What are your general feelings about dolphins? 

 

positive                        negative               neutral              don’t know 

 

Why?__________________________________________________________________ 

 

14. Do you use the presence of dolphins to locate fish? 

yes        no  don’t know 

 

15. Are the dolphins seen in close proximity to the gear during fishing operation?? 

      

 yes     no  don’t know    

  

16. Do the dolphins consume catch?      

 

    yes    no  don’t know 

 

17. Can you estimate the proportion of catch damaged/consumed?  

 

 no            yes  %  of catch per trip                       there is none 

 

18. Do the dolphins cause damage in the gear?                 

 

  no       yes %  of gear per trip         don’t know   
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18. Are dolphins or other animals accidentally bycaught?  

 

yes       no      don’t know      other 

 

19. Which species of dolphins or other animals and how many                      don’t 

know 

                         monthyear        monthyear                      monthyear                   

monthyear 

harbour porpoise         sharks  sturgeons 

common dolphin                                        rays                    sea turtles           

bottlenose dolphin                     seabirds                           

 

20. Are animals bycaught usually dead or alive when you haul the gear? 

Dolphins           alive                      dead             both                 don’t know 

Seabirds      alive                      dead           both      don’t know 

Sharks and rays           alive                      dead        both    don’t know 

Sturgeons             alive                      dead           both      don’t know                     

Sea turtles      alive                      dead           both     don’t know                     

 

21. Do they survive? 

yes        no      don’t know 

 

22. What do you do with the carcasses?                       don’t know 

bring them to the shore                          throw them back into the sea    

other_______________ 

 

23. Do you think the amount interactions with dolphins has...during the last 5 years?   

  increased 

  decreased  

  been constant 

  don’t know 
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24. Is there a season with more bycatch?       

yes        no      don’t know  

Which season? 

_____________________________________________________________ 

 

25. Do you take any measures to avoid interactions (damage to catch/gear and bycatch) with 

dolphins? 

 

yes            no      

 

26. What type of measures? 

acoustic devices 

(specify)__________________________________________________ 

 navigate to alternative fishing grounds away from the dolphins 

postpone the fishing operation until the dolphins leave the area 

reduce the fishing/soak time 

 scare the cetaceans away from the vessel (specify) 

______________________________ 

other (specify)  

_________________________________________________________ 

 

Some personal information…… 

How old are you?  ____    How many years of working experience do you have?  ____ 

Do you have family links with fisheries?        yes               no   

       male  female   
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Comments: 
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Annex B. Onboard observation forms under the GFCM standards. 

 

ANNEX 1 
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