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Summary 
      

The present report provides an overview of the work performed within 

the scope of action A6 of the project Life Ilhas Barreira, accounting for the 

evaluation of the interactions of marine birds and fisheries operating in 

the study area. The fisheries of most concern to be studied were purse 

seining and bottom set-nets. The information was collected by harbor 

questionnaires to fishers and on-board observers that took place from 

2020 to 2022. Harbor questionnaires showed that in bottom set-nets, 

higher bycatch rates were observed in small local vessels when 

comparing with larger vessels and five genera of marine birds were 

identified as bycaught. The species of most concern with higher levels of 

bycatch in bottom set-nets are the northern gannet and the cormorant. 

For the purse seine fishery, two genera were identified as bycaught, but 

higher rates were declared for gulls. Onboard observations were used to 

validate this information and showed that bycatch events are rarely 

observed, but occasionally periods of extreme events may happen. One 

example of a period of an extreme event with the duration of two-weeks 

in October of 2022 was captured in the bottom set net fishery and 

resulting in over 92 % of the bycatch observed throughout the whole 

study. Onboard observations also allowed to obtain information 

regarding fisher behavior changes to be used as best practices to reduce 

the risk of bird bycatch, and also access the fishing operations of most 

concern, where mitigation practices could also be tested. 
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Resumo 
 

Este documento sumariza o trabalho realizado para a ação A6 do projeto 

Life Ilhas Barreira com o objetivo de avaliar as interações de aves 

marinhas e as pescarias a operar na área de estudo. As pescarias 

previamente detetadas (no âmbito de projetos anteriores) como mais 

problemáticas e alvo do estudo foram o cerco e as redes fixas (emalhar e 

tresmalho). O trabalho realizado entre 2020 e 2022 utilizou dois métodos: 

1. Inquéritos a pescadores; 2. Observadores a bordo de embarcações de 

pesca. Os inquéritos permitiram detetar que o índice de captura 

acidental nas redes fixas é superior em embarcações locais (menores ou 

iguais de 9 metros) em comparação com embarcações costeiras 

(maiores de 9 metros) e que 5 géneros de aves marinhas foram detetados 

como capturados acidentalmente todos os anos. As duas espécies com 

índices de captura acidental mais altos em redes fixas são o ganso-patola 

e o corvo-marinho. No cerco, dois géneros foram identificados como 

capturados acidentalmente, gaivotas e pardelas, com os índices de 

captura acidental mais altos para as gaivotas. As observações a bordo 

foram utilizadas para validar a informação recolhida nos inquéritos e 

permitiram mostrar que eventos de captura acidental são raramente 

observados, havendo ocasionalmente períodos com eventos extremos. 

Um destes períodos extremos foi capturado em cerca de duas semanas 

em outubro de 2022 e que resultou em 92 % de todas as capturas 

acidentais observadas ao longo de todo o período de observação (mais 

de 2 anos). As observações abordo permitiram também detetar 

comportamentos dos pescadores que podem ser modificados e 

utilizados como medidas de mitigação para reduzir capturas acidentais 

de aves a serem utilizadas noutras açóes do projeto, além de se 

identificarem as operações de pesca de maior risco para a captura 

acidental.  
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1 | Introduction 
          

1.1 Fisheries in mainland Portugal 

1.1.1 Fleet characterization 

Portugal is a country where fishing is an activity with long tradition, 

cultural value and high economic importance. The importance of the 

fishing sector is related with the fact that Portugal holds and Exclusive 

Economic Zone of about 1.727.408 km2, a large coastal area and a 

continental platform with high productivity, which are exceptional 

conditions to contribute to the maintenance of an important array of 

fisheries resources. Simultaneously, the Portuguese fishing fleet 

operating in the Atlantic area, shows a great diversity of vessels, fishing 

and technology practices, which developed regionally in a close 

adaptation to the exploration of the fish resources (Alexandre et al. 2022).  

 

Based on size (length and tonnage), engine power and area of vessel 

operation, the Portuguese fleet in the mainland can be classified in three 

categories or segments: local, coastal and offshore. The local segment 

holds about 90 % of the total fleet and it is of great socio economic 

importance to fishing communities which rely on it for income. Local 

vessels are small (size less than 9 meters) and with low autonomy 

(operate very close to the coast, up to 6 miles), and usually are multi-gear 

(hold licenses to operate different gears and métiers) or also called 

polyvalent. The métiers mostly operated are the bottom set-nets, 

longlines, pots and traps and small purse seine vessels. The coastal fleet 

(size larger or equal than 9 meters) presents vessels with greater 

autonomy, higher tonnage and engine power, which can operate in 

areas not so close to shore. In this fleet we can find purse seiners, 

demersal trawlers and also multi-gear vessels. The offshore fleet is 

composed of large vessels that can operate in distant marine areas such 
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as the North, central and south Atlantic and are less than 0.5 % of the 

national fleet. 

 

The main species landed in mainland Portugal are small pelagics such as 

sardines (Sardina pilchardus), mackerels (Scombrus scomber, Scomber 

colias and Trachurus sps) and anchovie (Engraulis encrasicolus) in 

coastal waters and mostly targeted by the purse seine fleet. From the 

demersal community and targeted by the multi-gear fleet, mainly using 

bottom set-nets are the hake (Merluccius merluccius), monkfish 

(Lophius piscatorius), red mullets (Mullus sps.), flat fishes (e.g. Solea sps) 

and cuttlefish (Sepia officinalis). There are other important commercial 

species which are very important in value such as the octopus (Octopus 

vulgaris) targeted by pots and traps, and crustaceans (Parapenaeus 

longirostris and Nephrops norvegicus) targeted by trawlers (DGRM, 2021).     

 

1.1.2 Algarve  

 

The Algarve area holds about 30 % of the national fleet, from which 80 % 

are local vessels. For the region, the fishing industry from 2019 to 2021 

contributed in average 17.2 % in national landings and 26.2 % in national 

sales (DGRM, 2021). Therefore, we cannot underestimate the importance 

of the fishing sector in the area and its contribution for the national 

economy. 

  

1.2 Seabirds and fisheries interactions   

1.2.1     Worldwide 

The modernization of fishing and the increased exploitation of marine re-

sources has been impacting marine ecosystems, contributing to the de-

crease of these same resources as well as to the mortality of non-target spe-

cies. Fisheries can indirectly impact marine life as they cause changes in the 

levels of the food chain, through overfishing and/or increased food availabil-

ity (Oliveira et al. 2022). Directly, fisheries, provide the occurrence of injuries 
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or deaths caused by interactions with fishing gear or vessels. The frequency 

of interactions between groups of marine animals and fishing gear has been 

increasing, with marine birds being one of the most affected groups. Gener-

ally, marine birds feed in the most productive areas of the oceans, the same 

target areas used in commercial fisheries. This spatial and trophic overlap 

can trigger interactions between birds and vessels/fishing gear. These inter-

actions can be both positive for fishermen, who use marine bird aggrega-

tions to detect schools of fish, and for birds that obtain large amounts of food, 

easily and predictably, through discards of fish and viscera, during fishing 

operations. On the other hand, there may be negative interactions in which 

marine birds can harm fisheries when, for example, they steal bait, damage 

fishing gear, or reduce the amount of capture (Oliveira et al 2015). Conversely, 

fishing also has negative effects on birds involving competition for the same 

fishery resource and the occurrence of fishing-related injuries and mortality 

(Oliveira et al. 2015, 2020, 2022; Araújo et al. 2022).  

 

Bycatch is considered one of the main threats to several seabird species. 

Most of the seabirds have low reproduction rates and delayed maturity, mak-

ing populations of these groups very susceptible to the effects of interac-

tions with fisheries (Dias et al. 2019; Oliveira et al. 2020).  The incidental cap-

ture of birds is a worldwide problem and encompasses all fishing gear, espe-

cially in longline, set net, and trawling, however, it can occur in purse seine, 

traps, and recreational fishing (Oliveira et al. 2020, 2022). Globally, it is esti-

mated that hundreds of thousands of marine birds die in longlines and static 

nets (Anderson et. 2011; Zydelis et al. 2013), however, there are no estimates 

for the remaining fishing gear.  

 

The above-mentioned discards/rejects from fishing are defined as the por-

tion of the catch that is not retained on board during fishing operations and 

is returned to the sea (Kelleher 2005). Usually, the rejected capture is dead 

or dying and may or may not be a target species (Oliveira et al. 2022).  The 

seabirds take great advantage of these discards since they are easy to access 



 

9 

and spend less time and energy foraging. This association can benefit the 

breeding season, allowing for greater breeding success, and the non-breed-

ing season, enabling better physical condition and the highest survival, pro-

moting the population increase (Oliveira et al. 2022). 

 

1.2.2. Portugal 

The mainland Portuguese coast is used by several marine birds’ populations 

to feed, as a resting place, or as a passage through various life stages such as 

reproduction, wintering, and migration (Meirinho et al. 2014). The marine 

birds’ bycatch subject has only recently begun to be assessed in mainland 

Portugal, mostly as a result of some projects (Life Marpro, Fame, Life Ber-

lengas; Oliveira et al 2015, 2020; Vingada and Eira 2018). These works relied 

on onboard observers, harbor questionnaires and log-books filled by vessel 

crew members, and allowed to detect bycatch mortality rates and risk asses-

ments for the fisheries and marine bird species of most concern.  

The bycatch mortality rate is higher for the fixed gears (nets and longlines) 

in the polyvalent fleet and purse seining, and the species of most concern 

the northern gannet (Morus bassanus) and the Balearic Shearwater (Puffi-

nus mauritanicus) (Oliveira et al. 2015, 2020; Araújo et al 2022). The higher 

Balearic Shearwater bycatch risk was obtained for fixed gear and purse 

seines and the highest Northern Gannet bycatch risk was obtained for long-

line and fixed gear fisheries.  

A dedicated project for the Algarve region (Mar2020-iNOVPESCA) allowed 

prior to LIFE Ilhas Barreira to detect interaction levels of artisanal fisheries in 

the area and air-breathing megafauna (Marçalo et al. 2021; Alexandre et al. 

2022), from which concerning marine birds, the fisheries with high bycatch 

rates in the leeward region, were purse seiners and bottom set-nets. 

 

  1.2.3. Objectives 

 

The main focus of Action A6 was to update and assess the interaction 

level between marine birds (with particular enphasis on the species 
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targeted by the project, respectively the Audouin´s gull, Larus audouinii 

and the Balearic shearwater, Puffinus mauretanicus) and the fisheries of 

most concern (purse seine and bottom set-nets) in the area of the project 

off the Algarve coast. The following tasks were performed within this 

action:  

 

- Conduct interview surveys in the main fishing ports related to the pro-

ject area (Leeward area-eastern Algarve; Fig 1 and 2). 

- On-board observation on commercial vessels to monitor the project 

area, evaluating the marine bird's bycatch and their dependence on 

discards from fishing activities. 

- Provide links and information usefull to put in practice within Actions 

C7, D4 and E1.3 dealing respectively with mitigation implementation, 

mitigation monitoring and communication and outreach within the 

project. 
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2 | METHODOLOGY 
          

 
2.1 Study area 
 
The work targeted the area off the Ria Formosa National Park (Figure 1) in 

the Leeward region of the Portuguese southern cost (Algarve, Figure 2). The 

Ria Formosa Natural Park ranges from the sandy peninsulas of Ancão (37º 

1´54.818” N, 8º 2´18.272” W) and Manta Rota (37º 9 `33.149” N, 31´36.289” W). 

This coastal region has a very narrow continental shelf (5–20 km wide) influ-

enced locally by upwelling events, mostly occurring in the south-western 

area. Within A6 action, the fishing ports targeted were the ones with fishing 

fleets operating off this designated area (see more details below in the data 

collection section). 

 

In particular, the sea area in front of Barrier islands is home of a varied range 

of marine bird species, amongst which the Balearic Shearwater (an Annex I 

priority species, classified as Critically Endangered), the Northern gannet, lit-

tle terns, Scopoli´s shearwaters, yellow legged gulls. The project area holds 

significant concentrations of balearic shearwaters during migration and 

wintering periods (Pereira et al. 2018) using the area as feeding and resting 

grounds. Also, as the Deserta island in the Ria Formosa Natural Park, holds 

the largest European colony of Audouin´s gulls, it is legitime to infer that the 

species uses the offshore area as a foraging ground overlapping with fisher-

ies operating in the area.  
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Figure 1 – Map of the designated area of the Ria Formosa Natural Park and 
marine IBA. 
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Figure 2 – Map with fishing ports in the Leeward region selected for the work 
performed within A6 (Quarteira, Olhão, Culatra, Fuzeta, Tavira, Cabanas, Monte 
Gordo). 
 

2.2 Data collection 
 

Before proceeding with the work, some decisions were made regarding the 

fisheries considered of most concern for higher risk of marine bird interac-

tion and bycatch, and in need to be monitored. For this contributed the vast 

experience of the coordinating CCMAR team, which participated in or coor-

dinated projects studying interactions of marine megafauna (i.e., cetaceans, 

seabirds, and marine turtles) with coastal fisheries operating along the Al-

garve coast (Marçalo et al. 2021, Alexandre et al. 2022). Consequently, bottom 

set nets (Gill/GNS and trammel/GTR nets) and purse seine (PS) fisheries were 

selected as the most important to monitor in the area targeted in the pro-

ject.    

 

 

 

Culatra 
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2.2.1 Interview survey 
 

Surveys/interviews, in addition to being an effective way of collecting data 

(economically and in terms of time), are often the only sampling method for 

small vessels that cannot take observers on board, as is the case of the Por-

tuguese fleet, made up mostly of small-scale local fishing vessels (< 9 me-

ters). 

The interviews were performed quarterly, from February 2020 until July 2022, 

in 7 fishing harbours in the study area (Quarteira, Olhão, Culatra Island, 

Fuzeta, Cabanas de Tavira, Tavira and Monte Gordo) with a focus on fishers 

using set nets (gillnets (GNS) and trammel net (GTR) and purse seine (PS). 

(Figure 2). All the interviews were performed in person by two well-trained 

marine biologists dedicated to the project, with extensive knowledge of the 

fishing sector and experience in marine bird identification. The inquired tar-

gets were the vessel's skippers, and the main goal was to assess bycatch rate, 

level of interactions with fishing gears and their effects to the operations 

(constrains such as delays, gear and catch damage, economic loss) and the 

animals (bycatch and related mortality). The interviewees were approached 

opportunistically and informed about the study's aim, how the data they 

provided would be used, and confidentiality concerns. Each questionnaire 

lasted an average of 15 minutes and was carried out at the fishing ports when 

the vessels approached the harbor while returning from a fishing trip, and/or 

at their storage warehouse when fishers were repairing/preparing the nets. 

Some of the fishing ports were visited more than once at each campaign, 

when the number of fishers sampled was considered insufficient. To obtain 

accurate and consistent information about the above-mentioned interac-

tions, the skippers were asked about their experience within the three 

months prior of the respective campaign. Along with each questionnaire, a 

map of the study area was used for better identification of the fishing areas, 

and an identification guide with the most common marine bird species that 

occur in the region was shown.  
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To account for fleet coverage, at each sampled port the number of vessels 

stationed were counted throught the time the field team was onsite, that 

usually covereded from early morning to the afternoon . Therefore, the aver-

age flet coverage was the ratio of the number of interviews and the total 

number of vessels stationed x 100%. 

 

The questionnaire was divided into five main topics: 

1. Sociodemographic questions – age, years of fishing activity, house-

hold, and level of education. 

2. Information on the type of fishing gear, characteristics of the vessel, 

mode of operation, target fish species, and spatial information on the 

fishing grounds. 

3. Fisherman's knowledge about protected marine species, the fre-

quency of the most sighted species, and population trends (if they are 

increasing, decreasing, or stable). 

4. Interactions between marine protected species and fishing gears 

(most problematic gears, type of injuries to the animals, which species 

are involved, drivers of the interactions). 

5.  Quantification of the socioeconomic impact of interactions between 

marine seabirds and fisheries, including economic losses due to dam-

age from depredation. 

 
Table 1 List of variables used in the analysis with their description and categories 
 Variables Description and categories 

Interviewee 
profile 

Fishers’ age   

Fishers’ work experience 
Low (<5 years), intermediate, high (>30 
years) 

Fishers’education level 

1st cycle (6–9 years old), 2nd cycle (10–
11 years old), 3rd cycle (12–14 years old), 
high school (15–17 years old), higher 
education/university (>18 years old) 

Function on board  Skipper, crew member 

Fishery data 

Harbour 
Name of the fishing harbour where 
the interview was conducted 

Fishing gear used 
Longlines, pots and traps, purse seine, 
nets (trammel and gill nets) and poly-
valent 
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Boat description 

Tonnage, HP, length (≤9 m classified 
as local fleet and >9 m classified as 
coastal fleet), number of crew mem-
bers 

Main fishing grounds 
Windward and Leeward Algarve 
(South of Portugal) 

Depth of operation 
In meters: shallow (<50 m), intermedi-
ate, deep (>100 m)  

Distance to coast 
In nautical miles: nearshore (<6 nm), 
offshore (>6 nm) 

Target species 

Solea spp., axillary seabream (Pagellus 
acarne), red mullet (Mullus surmule-
tus), cuttlefish (Sepia officinalis), small 
pelagic fish (Sardina pilchardus, 
Trachurus spp., Scomber colias), sea 
breams (Diplodus spp.), thickback sole 
(Microchirus variegatus), hake (Mer-
luccius merluccius), gilthead sea-
bream (Sparus aurata), common pan-
dora (Pagellus erythrinus), monkfish 
(Lophius piscatorius), nursehound 
(Scyliorhinus stellaris), atlantic 
mackerel (Scomber scombrus) 

Fishing effort Number of sea workdays per week  
Average fish capture vol-
ume and revenue  

  

Seabird 
sighting and 
fishers' atti-
tude 

Species most frequently 
sighted 

Northern gannet (Morus bassanus), 
gull (Larus spp.), shearwaters (Puffinus 
spp.), cory’s shearwater (Calonectris 
borealis), great skua (Catharacta 
skua), storm petrel (Hydrobatidae 
spp.), Razorbill (Alca torda), common 
murre (Uria aalge), little tern (Ster-
nula albifrons) 

Fishers’ attitude Negative, neutral, positive 

Positive interactions 
Help detect the fish, balance the eco-
system, are company 

Negative interactions 

Cause additional costs, damage nets, 
damage capture, delay maneuvers, 
scare the fish, consume a lot of fish in 
the sea, many die when caught in the 
fishing gear 

Approach operation 

When do seabirds tend to approach 
the gear: when the vessel is navi-
gating, when is hauling the gear, 
when is setting the gear 
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Economic loss (€) 
Mean gross income lost in the last 
three months  

Bycatch rate 
Occurrence and number of animals 
caught per vessel in the last three 
months  

Mitigation Mitigation measures used 

Attachment of rocks to the gear so 
that it sinks faster, navigate to another 
fishing area, and reduces the fishing 
time 

 
 

 
2.2.2 On-board observations 

 

As a complement and way of validating the data collected in the interviews, 

observation trips were carried out on commercial fishing vessels using set 

nets (gillnet, GNS, trammel net, GTR) and purse seine fishing gear. On these 

trips, data were collected following standardizing forms developed previ-

ously under other projects regarding (1) the technical characterization of the 

vessel, (2) meteorological characterization on the day of the trip, (3) interac-

tions between birds and the fishing gear, as well as the presence/absence of 

other protected marine species (seabirds were registered every 15 minutes 

after sunrise until the end of the operations), (4) characterization of fishing 

events, which gear to operate and all captures carried out, as well as the so-

cial and economic characterization of the crew. All data was recorded using 

a tablet (1 for each observer; Samsung Galaxy Tab A 8.0, 8”, 2 GB ROM) in the 

Cyber tracker application, especially developed by SPEA and used in other 

projects when monitoring Portuguese fisheries interactions with marine 

birds. 

 
2.3 Analysis 

 
2.3.1 Interview data  

 
Data was first divided into strata by gear type and fishing port. Set net gear 

stratum includes bottom gillnets and trammel nets. 

The bycatch rate for set nets was calculated using an adaptation of the ex-

pression used by Oliveira et al. (2015), which is given by the total number of 



 

18 | Evaluation of seabird bycatch and dependency on fisheries.Action A6 report 
 

animals reported to be caught, divided by the product of the number of in-

terviews and average net length (km). Following the same expression, the 

bycatch rate for purse seine is given by the total number of animals reported 

to be caught, divided by the product of the number of interviews and the 

average of fishing events. Each questionnaire accounts for a vessel unit. 

To account for seasonality, the year was divided in four quarters, the first ac-

count for winter months, (December-February), the second for Spring 

months (March-May), the third for summer months (June-August), and the 

forth for autumn months (September-November). 

 
2.3.2 On-board data  
 
On-board data was divided by gear type, (bottom set nets -gillnets or tram-

mel nets; and purse seine). Within the set nets, métier type was also discrim-

inated (mesh sizes - 60mm, 80mm, 220mm, and 120mm). 

For all gear types, the bycatch rate per trip is given by the total number of 

animals caught divided by the number of trips observed. Bycatch per fishing 

event is given by the total number of animals caught divided by the number 

of fishing events observed. 

The proportion of trips with bycatch was calculated for each species as the 

number of trips where bycatch was observed divided by the number of trips 

observed. 

 
 

3 | RESULTS 

 

3.1 Interview survey 
 
In total 10 survey campaigns were carried out from February 2020 until 

July 2022. A total of 904 interviews were conducted and validated for 

analysis, in all 7 harbors. Of which 823 interviews (91%) were performed 

on vessels using set nets (n = 186 vessels) and 81 (9 %) interviews on 

vessels using purse seines (n = 20 vessels). On average per campaign, 
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90±10.8 interviews were performed, of which 17±12.6 interviews (28.4±6.2 

in set nets and 5±2.4 in purse seine) were performed in Quarteira fishing 

port, 15±12.5 (27.2±4.4 in set nets and 3.1±2 in purse seine) in Olhão/Culatra, 

1.2±0.6 in Fuzeta, 9.1±2.4 in Tavira/Cabanas de Tavira and 16.4±3.1 in Monte 

Gordo. The average fleet coverage per port and fishery is presented in 

table 2 and was on the overall about 52 % for bottom set-nets and 50 % 

for purse seining. Only the ports of Olhão and Quarteira had purse seiners 

operating at the sampling time or when questionaires were performed. 

 

Table 2. Vessel coverage per port and gear. 

Port Fishery/Gear Sampling effort (%) 

Quarteira 

Bottom set-nets 41,96 

Purse seining 48,23 

Olhão/Culatra 

Bottom set-nets 50,48 

Purse seining 52,81 

Fuzeta Bottom set-nets 41,67 

Tavira/Cabanas Bottom set-nets 61,91 

Montegordo Bottom set-nets 62,34 

 

Most of the interviewees operated local vessels with <9m length (91%), 

while the remaining (9%) operated coastal vessels with >9m length. The 

whole fleet operated in fishing areas from the coastline to <6mn. Most of 

the vessels using set nets and purse seine operated in depths under 50m. 

The characteristics of the surveyed fleet and each type of fishery (strata) 

are summarized in tablet 3.  
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Table 3. Composition and detailed description of the surveyed fleet, including the per-
centages of vessels associated with each type of gear operated (strata). The charac-
teristics of each type of fishery (vessel length), mean distance to the coast, and mean 
water depth are summarized for the sampled vessels within each strata. The percent-
ages of the main target species are presented by the most representative groups of 
each strata.  

  Type of fishing gear  

  Set Nets Purse Seine  Total 

Surveyed fleet       

Vessels interviewed  90,3% 9,7% 100% 
Main fishing ports      

Quarteira 84,7% 15,3% 100% 
Culatra/Ohão 89,9% 10,1% 100% 
Fuzeta 100%  100% 
Tavira/Cabanas 100%  100% 
Monte Gordo/VRSA 100%   100% 

Type of fishery (vessel length)      
Local fleet (<9m) 91,4%   
Coastal fleet (>9m) 8,6% 100,0%  
Mean distance to the coast      

Nearshore (<6 nautical miles) 100% 100%  
Offshore (>6 nautical miles)      
Mean water depth 

Shallow (<50m) 92,5% 65%  
Intermediate (51-100m) 5,9% 25%  
Deep (>100m) 1,6% 10%   

Main target species       
Merluciidae 3,6%   
Monkfish 0,9%   
Red mullet 7,7%   
Flatfish 22,4%   
Sparidae 15,8%   
Small Pelagic Fish 1,5% 100%  
Other 48,1%     

 
 
Concerning reported bycatch incidents with marine birds, a total of 86 

marine birds were bycaught in set nets (GNS and GTR) and 27 in purse 

seine. In numbers, for set nets, the fishing ports of Quarteira and Monte 

Gordo presented a higher number of incidental captures, with 26 and 33 

marine birds captured, respectively, followed by the Olhão/Culatra and 

Tavira/ Cabanas de Tavira fishing ports with 20 and 7 seabirds captured, 



 

21 

respectively. The Fuzeta fishing port reported zero animal bycaught. For 

the purse seine fishery, the Olhão/Culatra fishing port presented the 

higher number of incidental captures, with 23 marine birds captured, 

followed by the Quarteira fishing port with 4 marine birds (3 gulls and 1 

shearwater) captured. 

Table 4 and figure 3 presents the bycatch rates for each marine bird 

species reported in each fishery. At least five genus of marine birds were 

identified as incidentally captured. Higher bycatch rates were observed 

for the Northern Gannet (Morus bassanus) and Cormorant 

(Phalacrocorax carbo) in set nets (either GNS or GTR) and gulls 

(Larus spp.) in purse seining. Moreover, incidental captures of 

shearwaters are also observed in the purse seine fishery but at very low 

rates. Monte Gordo stands out as the fishing port with the highest 

accumulated bycatch rate, for which contributed the high rate for 

northern gannets and also cormorants. 

Biologists detected that fishers had difficulty in differentiating between 

gull species and distinguishing common murres (Uria aalgae) and 

razorbills (Alca torda). 

 
 

Table 4. Bycatch rate of marine birds captured from 2020 until July 2022. Units are: Bottom set nets- 
N of individuals per km of net; Purse seine – N of individuals per haul. 

  Marine bird species 

  Fishing port 
Larus 
spp. 

Morus 
bassanus 

Phalacrocorax 
carbo 

Puffinus 
spp. 

Uria aalge 
/Alca torda 

 Bottom 
set-nets  

Quarteira 0,006 0,013 0,010 0,001 0,004 
Olhão/Culatra 0,004 0,012 0,007 0,001 0,004 
Fuzeta 0 0 0 0 0 
Tavira 
/Cabanas de Tavira 0 0,026 0 0 0 
Monte Gordo 0 0,044 0,057 0 0,003 

Purse seine 
Quarteira 0,040 0 0 0,013 0 
Olhão/Culatra 0,495 0 0 0 0 
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Regarding variability of bycatch rates by season, the quarters/seasons of the 

year with the highest accidental captures were autumn and winter for both 

fisheries (Figure 4). 
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Figura 3 | Bycatch rate of marine birds captured since 2020 until July 2022, for the set nets (top) and 
purse seine (bottom) fishing gears, in Quarteira, Olhão/Culatra, Tavira/Cabanas de Tavira and Monte 
Gordo fishing ports. 
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When discriminating bycatch by different marine bird genus in each fishery 

and by quarter (Figure 5), in set net interviews northern gannets had bycatch 

rates in the winter, and less so in autumn and spring, cormorants in the win-

ter and lower rates in the spring and autumn, gulls presented bycatch rates 

in autumn and winter, shearwaters showed bycatch rates in the summer 

and autumn, while razorbills/common murres were declared bycaught in 

the winter only. For the purse seine fishery, higher bycatch rates for gulls 

were declared in autumn followed by winter and spring, while shearwaters 

were observed in this fishery only during the summer. 
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Finally, Figure 6 presents the analysis of bycatch rates by year for each fish-

ery. For bottom set nets, when looking into type of fishing segment (vessel 

size), higher bycatch rates were declared for the local fleet (vessels <9 me-

ters) comparing with the larger vessels. Moreover, bycatch rates changed 

yearly for both fisheries, with higher rates declared in 2022 in small bottom 

set net vessels and a high bycatch rate in 2021 for purse seining. 

0,00

0,01

0,02

0,03

0,04

0,05

0,06

0,07

0,08

0,09

0,10

Dec-Feb Mar-May Jun-Aug Sept-Nov

Bottom set-nets

Morus bassanus Larus spp Puffinus spp Phalacrocorax carbo Uria aalge/ Alca torda

0,00

0,10

0,20

0,30

0,40

Dec-Feb Mar-May Jun-Aug Sept-Nov

Purse seine

Larus spp Puffinus spp

Figura 5 | Bycatch rate by species since 2020 until July 2022, per quarter, for the set nets(top) and 
purse seine (bottom) fishing gears 



 

25 

 

 

 

 
 
3.2 On-board observations 
 
 
Regarding observed fishing trips, 202 trips were performed with observers 

on board from March 2020 until January 2023, with an average of 62 trips per 

year for bottom set nets and 5 trips per year for purse seining. A total of 186 

trips were performed on board 4 commercial vessels using bottom-set nets 

off the ports of Olhão (n= 2) and Quarteira (n= 2) and 16 trips on board 3 purse 

seiners from the ports of Olhão (n=1), Quarteira (n= 1), and Portimão (n= 1; the 

0,0

0,1

0,2

≤9m  >9m

B
yc

at
ch

 r
at

e 
(k

m
 o

f n
et

)

Bottom set nets

2020 2021 2022

0,0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

B
yc

at
ch

 r
at

e 
(f

is
h

in
g

 e
ve

n
ts

)

Purse seine

2020 2021 2022
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seiner leaving Portimão operated in the project area) (Table 5, Figure 7). Dur-

ing 444 fishing observed events (422 fishing events in set nets and 22 purse 

seiners), 23 species of marine birds were sighted. Incidental capture was ob-

served for 26 marine birds (25 in bottom set nets and 1 in purse seining; Fig-

ure 7) of 3 species, throughout the whole sampling period.  

 

 

 
Figura 7 | Map with the on-board observation effort along the study area for both fisheries; top - purse seine and bottom - 
bottom setnets). Bycatch events are identified.  
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For gillnets, in the 220mm mesh size, the incidental capture of one juvenile 

gull (Larus sp.) was observed. Trammel nets were considered the most prob-

lematic gear with the highest number of incidental captures (3 northern 

gannets, Morus bassanus and 20 Great shearwaters, Ardenna gravis). All the 

animals were bycaught dead, in both gillnet and trammel nets. For purse 

seine, the incidental capture of one juvenile gull (Larus sp.) was observed 

and released alive. To note that 92 % of all incidental captures (3 northern 

gannets, 20 Great shearwaters and 1 gull), were recorded in rare events 

within a two-week period in October of 2022. 

 
Table 5 | On board observation effort on gillnet, trammel net, and purse seine fisheries, 
showing the number of observed trips and set conducted, the number of observed 
bycaught individuals, the bycatch per trip, and the bycatch per fishing events. Lsp – Larus 
species; Mb – Morus bassanus; Ag – Ardenna gravis 
 

 
 
Observation effort onboard purse seiners was small, as it was noted that this 

fishery presently operates mostly during the nightime, which is known to be 

a period with low marine bird activity. Nonetheless, it was observed a higher 

proportion of observed trips with marine bird bycatch during purse seining 

operations comparing with the proportion of trips with bycatch observed in 

bottom set nets (Figure 8). 

 
 

Fishery Mesh 
size 
(mm) 

N 
trip
s 

N 
events 

Fishing 
effort (h) 

Net 
length 
(km) 

Nº of observed 
captured sea-
birds 

Bycatch rate per trip 
 

Bycatch per fishing 
event 

Lsp Mb Ag Lsp Mb Ag Lsp Mb Ag 

Gillnet 60 36 72 4,6±0,6 5±0 0 0 0 0 0 0 0 0 0 

80 150 96 17,3±12 7,5±2,5 0 0 0 0 0 0 0 0 0 

220 193 90,9±34,2 8,3±2 1 0 0 0,007 0 0 0,005 0 0 

Trammel 
net 

120  61 64±25,2 9,3±0,6 1 3 20 0,007 0,020 0,134 0,016 0,049 0,328 

Purse 
seine 

16-18 16 22 3,3±1,5 - 1 0 0 0,063 0 0 0,045 0 0 

Total - 202 444 - - 3 3 20 0,015 0,015 0,100 0,007 0,007 0,045 
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3.3 Comparing bycatch rates between different sampling methods 
 

Figure 9 presents the average bycatch rates throughout the study period for 

both fisheries using the two sampling methods. In bottom set-nets, average 

bycatch rate is about two times higher in interviews comparing with ob-

served trips, while for the purse seine fishery average bycatch rate is five 

times higher in interviews. The high standard deviation in the bottom set-

net observed trips is a result of the rare incidental capture event occurring 

at the end of 2022.  The lower bycatch rate in purse seining observation trips 

may be also a result of the low observation effort in this fishery. 
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Figura 8 | Proportion of observed trips with bycatch for set nets and purse seine fisheries during all study period, 2020 – 2022.  
 

 

Figura 9 | Bycatch rates of marine birds during interviews and observed trips for both fisheries: left – bottom set-nets; right- 
purse seining.  
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4. CONCLUSIONS 
 
 
In this work, the interactions of marine birds bottom set-nets and purse sein-

ing nets operating off the coast of the barrier islands were investigated. 

These fisheries were already determined as the most problematic for marine 

birds´ bycatch through previous studies. Two distinct methods were used to 

investigate bycatch: 1. Interviews and 2. On-board observations.  

 

Interviews was the method that accounted for most information in small lo-

cal vessels, as these do not usually have appropriate size to take observers 

onboard. The results indicated that bycatch of marine birds in the small local 

bottom set-net fishery is higher that the coastal/larger vessels. In this fishery 

the marine bird species of most concern were northern gannets and cormo-

rants. Moreover, higher bycatch rates were observed in the port of Monte 

Gordo in the Leeward area. The fleet operating in this port is composed of 

small local vessels leaving from the beach. The bycatch results in this fleet 

reveal the need of future investigation. In the purse seine fishery, based on 

interviews, bycatch was declared mostly for gulls and to a lesser extent to 

shearwaters.  

 

During onboard observations, capturing bycatch events was rare for both 

fisheries, however, although a good sampling effort was taken in the bottom 

set-net fishery, the bycatch rates were still lower than those declared in in-

terviews. Sampling effort onboard was small in the purse seine fishery due 

to the characteristics of the fishery that in recent times operates mostly dur-

ing nighttime, which is a period with lower marine bird activity. Thus, obser-

vation effort was directed to the bottom set-net fishery, known to be world-

wide one of the fisheries of most concern (Oliveira et al. 2020, 2022). 

 

Onboard observations also allowed to obtain information regarding fisher 

behaviors (e.g. deguting and discarding fish during hauling or net setting) 
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which if changed could be used as best practices to reduce the risk of bird 

bycatch. The work onboard also indicated the fishing operations where by-

catch is more likely to occur, and therefore where mitigation practices pre-

viewed in actions C7 and D4 could be implanted, tested and monitored. 

 
Finally, this action created trust bonds between scientists and fishers which 

are considered crucial tools for stakeholder engagement during the project. 
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ANNEXES  
 
ANNEX 1 – Interview/Questionnaire form 

 
 

INQUÉRITOS PARA AVALIAÇÃO DE INTERAÇÕES ENTRE CETÁCEOS E OU-

TRAS ESPÉCIES MARINHAS PROTEGIDAS E PESCARIAS COSTEIRAS ALGAR-

VIAS 

 
O presente inquérito decorre no âmbito de um projecto de investigação científica desenvolvido pelo Cen-

tro de Ciências do Mar (CCMAR) da Universidade do Algarve e pretende recolher informação sobre as 

interações entre espécies marinhas protegidas e as pescarias costeiras algarvias. As respostas são anónimas 

e confidenciais, utilizadas unicamente para fins estatísticos. A informação é referente apenas aos últimos 3 

meses de faina (deve ser respondido apenas pelo mestre da embarcação). Agradecemos a sua colaboração. 

Se for do seu interesse, pode obter mais informação contactando o investigador responsável: Ana Marçalo 

(amarcalo@ualg.pt). 

 

Data      /      /            Porto_____________ Embarcação________ Matricula___________        

Nome do entrevistador__________________                                 ID (Nº inquérito) _____ 

 

1. Qual a sua função na embarcação onde trabalha? Por favor indique uma opção. 

___Armador___Mestre___Pescador___Outro___ NR_____ 

 

2. Quais os tipos de arte com que trabalha. Por favor escolha todas as opções que se apli-

carem colocando um x na arte a usar de momento. 

a. Redes      ___b. Cerco 

___um pano  ___meia água   ___c. Palangre fundo 

___fundeada  ___fundo   ___d. Palangre superfície 

___superfície  ___deriva (“aboiada”)  ___e. Armadilha/covo/alcatruz 

___tresmalho      ___f. Arrasto 

 

3.  Por favor indique as características da embarcação (tonelagem, comprimento, potên-

cia motor) e o número de tripulantes. 

_________toneladas________metros_________HP_________tripulantes 

 

4.  A que distância da costa e a que profundidade costuma pescar? (Especificar área no 

mapa anexo) 

4.1 Distância da costa Máx______  4.2 Profundidade       Máx_______  4.3 Zona (E a W) 

__________________ 

                                        Mín______           Mín_______                                              

__________________ 

                          Média____           Média_____ 

 

5. Normalmente a que hora sai para o mar e o que faz e a que hora costuma regressar 

ao porto? Por favor forneça informação relativamente a uma saída típica. 
5.1 Horas que sai para o mar e o que faz (recolhe ou larga as artes de pesca?) 

__________________________________________________________________________________________ 

5.2 Horas que regressa ao porto 
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6.  Por favor caracterize o tipo das artes de pesca que utiliza e o tipo de operação. 
a. Redes 

 Comprimento da rede________ Altura da rede _______Nº redes/caçadas_____ 

Tempo médio de calagem (horas no mar)________ 

b. Cerco 

Comprimento da rede_________ Altura da rede_______ 

c. Palangre 

Comprimento do palangre______ Nº de anzóis_____ 

d. Covos/Armadilhas 

Comprimento da teia _____  Nº de armadilhas _____ 

 

7. Por favor indique as espécies alvo de acordo com as artes de pesca que utiliza. 

    _________________________________________________________________________ 

 

8. Por favor indique quantos dias por semana sai para o mar e quantos lances faz, em 

média, por dia? E nos últimos 3 meses? 

_________________________________________________________________________ 

9. Por favor indique o volume médio capturado nos últimos 3 meses e o rendimento total 

obtido? 

Volume total______     9.2 Rendimento total _______   Não sei ______     NR___________ 

 

10. Costuma observar a presença de cetáceos (golfinhos e baleias), aves ou tartarugas 

nas suas áreas de pesca habituais? Sublinhar tipo de animal. 

____Sim  (Cetáceos/aves/tartarugas) 

____Não (Cetáceos/aves/tartarugas) 

 

Se sim continue, se não passe para as questões de socio demografia na última página 
 

11. Por favor indique as espécies de cetáceos (golfinhos e baleias), aves e tartarugas que 

costuma avistar nas suas áreas de pesca. Indique também a frequência desses avista-

mentos.    

 

  

  

   

 

 

 

 

 

 

 

Não sei__ 
  

   

12.  a) Quais os grupos de animais (golfinhos, aves e tartarugas) que interagem com a 

sua operação de pesca? Indique, por favor, todas as opções que se aplicarem. 
       Cetáceos_____Aves________ Tartarugas______  

  

        b) Quais as espécies: 
  Golf comum___    Roaz___ Golf riscado___  Bôto___  Grampo___ Baeia piloto___ 
 Orca___ Baleias___ Gaivotas___               Alcatraz___       C. Marinho___         Outra____________

                 

 

Espécie Freq Raro Espécie Freq Raro 

Cetáceos ____ ____ Aves ____ ____ 

Golfinho comum ____ ____ Alcatraz ____ ____ 

Roaz ____ ____ Airo/Torda ____ ____ 

Golfinho riscado ____ ____ Cagarra ____ ____ 

Boto ____ ____ Corvo-marinho ____ ____ 

Grampo ____ ____ Gaivota ____ ____ 

Orca ____ ____ Garajau ____ ____ 

Baleias ____ ____ Moleiro/Alcaide ____ ____ 

Tartarugas ____ ____ Painhos ____ ____ 

T.boba ____ ____ Pardela ____ ____ 

T.couro ____ ____ Pato-preto ____ ____ 
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13. Em que manobra de pesca mais ocorre esta interação com as artes de pesca (Colocar 

em cada espaço a letra correspondente ao grupo de animais: C – cetáceos; A-aves; T- 

Tartarugas)? 
Durante a navegação _____     Durante a alagem ____     Durante a largada _____   Outro_____ Não sei_______ 

 

14. Qual a sua opinião relativamente à presença/existência de cetáceos (golfinhos e ba-

leias) e aves no mar? Por favor, indique uma opção. 
Cetáceos:      ___Positivo (Benéfico) ____Neutro (indiferente)  ____Negativo (Prejudicam) 

Aves:              ___Positivo (Benéfico) ____Neutro (indiferente)  ____Negativo (Prejudicam) 

Tartarugas:   ___Positivo (Benéfico) ____Neutro (indiferente)  ____Negativo (Prejudicam) 

 

15. a)  Se na sua opinião a presença/existência de golfinhos/baleias, aves e tartarugas é 

benéfica, diga-nos porquê? Por favor, escolha todas as opções que se aplicarem para 

cada um dos grupos: 

(C- cetáceos; A- aves; T- tartarugas). 
_______Ajudam a juntar o peixe ________São fatores de equilíbrio do ecossistema             ______Não sei 

_______Ajudam a detetar o peixe ________São companhia                             ______NR 

 

b) Se na sua opinião a sua presença/existência é prejudicial, diga-nos porquê? Por favor, 

escolha todas as opções que se aplicarem para cada um dos grupos (C- cetáceos; A- aves; 

T- tartarugas). 
_______Causam gastos adicionais    _______Assustam o peixe 

_______Danificam a arte                  _______Consomem muito peixe no mar 

_______Danificam a captura  _______Morrem nas artes 

_______Atrasam manobras  _______Não existem problemas  

_______Outro. Qual?_____________         ___Não sei____NR 

 

16. a) Que grupo de animais (cetáceos, aves ou tartarugas) consomem o peixe ou causam 

danos (partem as redes, fazem buracos) nas artes de pesca? Sublinhar o grupo. 
____Consumo de peixe   (Cetáceos/aves/tartarugas)                                          

____Danos nas redes   (Cetáceos/aves/tartarugas)                         ____Não sei___NR 

 

b) Por favor indique quais as espécies de cetáceos (golfinho e baleias) ou outros ani-

mais marinhos protegidos que mais frequentemente danificam o pescado e as redes? 

Indique todas as opções que se aplicarem. 
 

  

 

 

 

 

17. Por 

favor indi-

que o va-

lor econó-

mico total 

das perdas, relacionadas com os danos das redes e perdas na captura do pescado, 

que teve nos últimos 3 meses devido às interações com cetáceos/outras espécies pro-

tegidas.  

Por golfinhos_________€          Outros animais_______€   ___Não consigo estimar       ___NS 

 

Espécie  Espécie  Espécie  

Cetáceos ____ Tartarugas  Garajau ____ 

Golfinho comum ____ T.boba ____ 
Moleiro/Al-

caide 
____ 

Roaz ____ T.couro ____ Painhos ____ 

Golfinho riscado ____ Aves  Pardela ____ 

Boto ____ Alcatraz ____ Pato-preto ____ 

Grampo ____ Airo/Torda ____ Tubarões ____ 

Orca ____ Cagarra ____ Peixes ____ 

Baleias ____ Corvo-marinho ____ Outro ____ 

NI/outros ____ Gaivota ____   
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18. a) Durante as suas saídas já ocorreram capturas acidentais de cetáceos (golfinhos e 

baleias) e/ou outras espécies marinhas protegidas (i.e. aves e tartarugas)? 

___Sim (Cetáceos/aves/tartarugas) 

___Não (Cetáceos/aves/tartarugas)                      ___Não sei 

 

b) Se SIM: Por favor indique quais as espécies e o número de cetáceos (golfinhos e ba-

leias) ou outros animais capturados acidentalmente nos últimos 3 meses. (Tentar dis-

tinguir as gaivotas e pardelas). 

 

 c) No caso de capturas acidentais por favor indique o estado e o número de animais reti-

rados da arte?                                                                                                                          

_____Vivo                      (Cetáceos/aves/tartarugas) 

_______Ferido                     (Cetáceos/aves/tartarugas) 

_______Morto          (Cetáceos/aves/tartarugas)             ____Não sei 

 

d) Em que manobra de pesca costuma capturar os animais? Indicar por grupo ou espé-

cie a manobra (A-alagem; L-largada) 
Cetáceos________ Aves________ Tartarugas___________ 

 

e) Onde costuma capturar aves marinhas e golfinhos/baleias? Por favor indique as qua-

drículas do mapa. 
Nº de quadrículas:__________________________      (golfinhos/baleias) 

Nº de quadrículas:__________________________      (tartarugas) 

Nº de quadrículas:___________________________    (aves) 

 

19. Consegue identificar alguma época do ano ou espécie de captura alvo que leve a que 

sejam capturados/atraídos mais cetáceos/outras espécies protegidas? 
___Sim ___Não ___Não sei 

Se sim, especificar___________________________________________________________________ 

 

20. a) Utiliza alguma medida de mitigação (i.e. medidas para evitar interações com golfi-

nho ou baleias ou outros animais) para evitar estas interações? 
___Sim ___Não  

 

 

 

 

 

 

Espécie Nª Mês Espécie Nº Mês 

Cetáceos ____ ____ Aves ____ ____ 

Golfinho comum ____ ____ Alcatraz ____ ____ 

Roaz ____ ____ Airo/Torda ____ ____ 

Golfinho riscado ____ ____ Cagarra ____ ____ 

Boto ____ ____ Corvo-marinho ____ ____ 

Grampo ____ ____ Gaivota ____ ____ 

Orca ____ ____ Garajau ____ ____ 

Baleias ____ ____ Moleiro/Alcaide ____ ____ 

NI/outros ____ ____ Painhos ____ ____ 

Tartarugas ____ ____ Pardela ____ ____ 

T.boba ____ ____ Pato-preto ____ ____ 

T.couro ____ ____ Tubarões ____ ____ 
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b) Se SIM, por favor indique quais as medidas de mitigação que utiliza. Por favor esco-

lha todas as opções que se aplicarem. Tipo de medidas e tipo de animal (sublinhar) 

Navegar para outro pesqueiro/área de pesca  (Cetáceos/aves/Tartarugas) 

Esperar que os animais se afastem da zona   (Cetáceos/aves/tartarugas) 

Não largar as artes de pesca    (Cetáceos/aves/tartarugas) 

Reduzir o tempo de calagem    (Cetáceos/aves/tartarugas) 

Alarmes acústicos      (Cetáceos/aves/tartarugas) 

(especifique o contexto/projeto em que usou)__________________________________________ 

Outro(especifique)__________________________  (Cetáceos/aves/tartarugas) 

 

 

c) As medidas de mitigação que utiliza prejudicam a sua pesca? 
____Não   

____Sim, houve uma redução na quantidade de pescado capturado  

____Sim, prejudicam a operacionalidade da arte 

____Sim, outra. Qual? ______________________________________ 

 

d) Com a aplicação das medidas de mitigação, estima que capturou mais ou menos ani-

mais? 
Não sei                                          (Cetáceos/aves/tartarugas) 

Houve menos capturas              (Cetáceos/aves/tartarugas) 

As capturas foram similares      (Cetáceos/aves/tartarugas) 

As capturas aumentaram           (Cetáceos/aves/tartarugas) 

 

e) As medidas postas em prática ajudaram a diminuir os danos? 
Golfinhos: ____Não sei  ____Sim_____Não 

Aves:_______Não sei _____Sim_____Não 

 

21. Por favor identifique 5 fatores que na sua opinião influenciam de forma significativa 

as interações/capturas acidentais de cetáceos/outras espécies marinhas protegidas.  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

22. Tem alguma sugestão que gostasse de partilhar connosco para diminuir intera-

ções/capturas acidentais de cetáceos (golfinho ou baleias), aves e tartarugas na sua 

arte de pesca? 

__________________________________________________________________________________________

_______________ 

 

 

 

 

Fator Assinalar espécie 

(cetáceo, ave ou tartaruga) 

Não existem fatores  

Altura do dia  

Volume da captura  

Espécies alvo capturadas  

Área de pesca  

Profundidade  

Mês/Estação do ano  

Tipo de arte/tamanho da malha (para as redes)  

Duração da operação de pesca  

Condições climatéricas e de mar  

Outro  

Não  
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INFORMAÇÃO PESSOAL CONFIDENCIAL – SOCIO DEMOGRAFIA 
As seguintes questões sócio demográficas são necessárias apenas para validação dos dados e resultados. No sentido 

de validar o presente estudo pedimos-lhe que nos responda às seguintes questões. Lembre-se que as respostas são 

anónimas e confidenciais. 

 

Nome:__________________________________ 

Género: Homem___ Mulher___  

Qual a sua idade ? ______ 

Local de residência? __________________________ 

Contacto telefónico:__________________ 

Há quantos anos iniciou a sua atividade? _________________ 

Quantas pessoas constituem o seu agregado?______________ 

Provém de uma família de pescadores ___Sim___Não 

Qual a sua escolaridade? 

1º Ciclo (antiga 4ª classe)  Ensino superior  

2º Ciclo (1º e 2º ano do preparatório)  Pós-graduação (Mestrado/Doutoramento)  

3º Ciclo (9º ano)  Outra (Especifique________________)  

Ensino secundário     

 

 

COMENTÁRIOS/OBSERVAÇÕES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OBRIGADA 
 

 

Para uso do entrevistador: Grau de confiança do entrevistado (%)______________________________________ 
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ANNEX 2 – Photos showing Interviews at different fishing ports  
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ANNEX 3 – Details during onboard operations and marine birds´dependence on 

discards 
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ANNEX 4 - On board observations and data collection using the tablet 

application 
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ANNEX 6 - Bycatch of marine birds during bottom set net fishing events 

 

 


