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Sea turtles and Fisheries 

Drifting Longline Fisheries bycatch of sea 
turtles, a global threat 

Mediterranean fisheries and Sea turtle bycatch 

Assessment of and mitigation approaches of sea 
turtles bycatch 

From managing sea turtles to management of 
fisheries bycatch  

Mediterranean sea turtle  bycatch and fisheries 
management 



Wallace BP, DiMatteo AD, Hurley BJ, Finkbeiner EM, Bolten AB, et al. (2010) Regional Management 

Units for Marine Turtles: A Novel Framework for Prioritizing Conservation and Research across Multiple 

Scales. PLoS ONE 5(12): e15465. doi:10.1371/journal.pone.0015465 



In fisheries, bycatch is the part of the catch 
unintentionally captured with a gear in addition 
to target species during fishing operation (e.g. 
undersized and damaged specimens) and non-
commercial species as well as incidental catch of 
endangered, vulnerable or rare species (e.g. 
turtles, sharks, mammals, birds, ...).  

 

Six of the seven species of sea turtles are threatened with 
extinction and longline fisheries may have significant 
population-level impacts in some regions 

GFCM Data Collection Reference Framework, 2015  



Fishing strategy 

Technological 

changes in gears 

Resolutions  

FISHERIES 

MANAGEMENT 

Climatic 

oscillations, NAO,  

Climate changes 

CLIMATIC 



Its  gear-type, multi-fishery cumulative and trans-
national, affecting several taxa 
Bycatch varies across ocean areas; effects are at 
population-level  
Information is incomplete. Data gaps include industrial 
and SSF fleets 
Overall mortality is unknown  
RFMOs implementing measures to reduce bycatch, 
including the use of onboard tools 
The level of monitoring and control of management 
measures related to bycatch is poor 
Science only isn't the solution. 



A big fleet: there may be up to 7.500 tuna longliners. 
Interactions with pelagic longline fisheries kill 
thousands of seabirds, elasmobranch, marine 
mammals and turtles. 
At least 650 species of other bony fishes may be caught 
in association with pelagic longline fisheries, e.g. 
dolphin fish, ocean sunfish.  
Effects on the ecosystem and non-target populations  
are of paramount  importance. 

Clarke, S., Sato, M., Small, C., Sullivan, B., Inoue, Y. & Ochi, D. 2014. Bycatch in longline fisheries for tuna 

and tuna-like species: a global review of status and mitigation measures. FAO Fisheries and Aquaculture 

Technical Paper No. 588. Rome, FAO. 199 pp. 

Source: FAO, 2014 



Mediterranean 



Geographical distribution of swordfish catches in 
the Atlantic Ocean and Mediterranean Sea, by 
gear type, from 2000 to 2009 (Anon. 2011). 

Geographical distribution of bluefin tuna catches in the 
Atlantic Ocean and Mediterranean Sea, by gear type, 
from 2010 to 2011 (Anon. 2011). 

Average annual reported catches of Swordfish in the Mediterranean (about 

13,408 t from 1988 to 2013) are similar to those of the North Atlantic 



Estimates suggest that the  bait used amounts 
to about a ratio 0,5/1. 

 Concerns about indirect impacts on the 
ecosystem and energy inputs. 

In addition, changes in the choice of bait species 
may influence interactions with bycatch species. 

Source: FAO, 2014 



The viability of fisheries when introducing 
reduction bycatch strategies (Gilman et al., 2006).  
Underestimates global bycatch. <1% fishing 
effort observed and under represented SSF 
(Wallace et al. 2010).  
The highest bycatch rates occurred in the East 
Pacific, West Atlantic, and Mediterranean 
regions (Wallace et al., 2013).  
Fisheries that interact with sea turtles within 
the ICCAT region (Coelho et al 2013).  
FAO, 2014: 3rd Publication reviewing bycatch in 
global tuna fisheries and it deals with longline 
fisheries. 





Affecting mainly small turtles 
(low reproductive value).  

High bycatch rates  related to 
high  observed fishing effort. 

BPUE and observed effort are 
among highest in the world. 

High bycatch rates in 
Mediterranean Sea 
recommended urgent 
conservation priorities. 

Wallace, Lewison et al., (2010)  



Spatial overlap of both oceanic and neritic foraging patterns of 
turtles with areas of longline and trawl fisheries activity. Both 
oceanic and neritic turtles stages are at risk of bycatch (Laurent et 
al., 2001; Tudela (2004); Casale . 

Trawl fisheries are responsible for significant bycatch of 
loggerhead + green sea turtle in the Mediterranean (Casale et al. 
2007, Álvarez de Quevedo et al. 2010, others)  

Loggerhead + green turtles are also at risk from small scale 
artisanal fisheries as has been reported elsewhere (Carreras et al. 
2004, Echwikhi et al. 2010, Coelho et al., 2013).  
Turtle bycatch can vary depending on many factors such as gear 
characteristics and fishery strategies, seasonality or bio-
geographic factors (Camiñas & Valeiras, 2001, Báez et al. 2010, Álvarez de 
Quevedo et al. 2010, Casale 2011). 

Any strategy to reduce bycatch and estimate adequate figures in 
the Mediterranean region would require a multi-gear approach. 



After Casale, 2011: FISH AND FISHERIES  Vol 12 (3): 299-316  



Mediterranean fisheries: Limited data 
Few national on-board observers programs or 
covering very few industrial fisheries 
Lack of information on many coastal fisheries  
Data deficient or no data from many countries and 
areas heavily fished by commercial fleets 
GFCM Data Base incomplete; ICCAT Data Base useful 
but incomplete information  
Other sources: EMODNet of EU: gaps in EU available 
data. RAC-SPA and other IOs 

Proposal: Improve information at national level involving 
all stakeholders 



SSF: we have some numbers…. 

Farrugio, 2013. Mediterranean and Black Sea SSF Symposium 

Table 1. Composition of the Mediterranean national fishing fleets by métier for the year 2008: TRWL = trawlers 

and dredgers, PSSP = purse seiners for small pelagic, POLY = polyvalent vessels > 12 m, ART = artisanal 

(small scale) boats, PST = tuna purse seiners, MAD = traps (Source: Sacchi, 2011). 



Farrugio, 2013. Mediterranean and Black Sea SSF Symposium 



Farrugio, 2013. 

Mediterranean and Black 

Sea SSF Symposium 



The biggest producers (82% of total) of swordfish in the 
Mediterranean Sea (2003-2013) are Italy (41%), Morocco 
(14%), Spain (10%), Greece (9%) and Tunisia (8%).  

Algeria, Cyprus, Malta and Turkey have fisheries targeting 
swordfish in the Mediterranean and minor catches reported 
by Albania, Croatia, France, Japan, and Libya.  

Additional fleets taking swordfish in the Mediterranean, as 
Egypt, Israel, Lebanon, Monaco and Syria, but the data are 
not reported to ICCAT or the FAO. 

 

ICCAT, 2014. REPORT OF THE 2014 ICCAT MEDITERRANEAN SWORDFISH STOCK ASSESSMENT 
MEETING (Heraklion, Greece – July 21 to 25, 2014) 



Driftnets mainly 

ICCAT ban 

ICCAT 2014. REPORT OF THE 2014 ICCAT MEDITERRANEAN SWORDFISH 

STOCK ASSESSMENT MEETING (Heraklion, Greece – July 21 to 25, 2014) 

 



Historically main fishing gears targeting swordfish in 
Mediterranean are surface longline and gillnets.  
Since 2012, gillnets eliminated following ICCAT general ban 
of driftnets in the Mediterranean.  
Around 800 drifting longline are estimated targeting 
swordfish in Italy after the driftnets ban 
A mesopelagic longline gear has been gradually introduced 
(from 2007 in Spain and from 2010 in Italy) and replaced the 
surface longline gear in almost all Italian fleets. 

This is particularly significant  because the changes 
have implications for the catch rates of bycatch sea 
turtles 



deepest waters (150–200m) that surface long-lines 
longer time at sea (about 39.05 ± 0.37 h).  
the number of hooks per set decrease  (1500) to 
achieve a feasible working time. 
The ratio swordfish/bycatch represent that about 90% 
of the total catch correspond to swordfish (data 2008-
2011) 
Mainly used in summer months  

Bycatch with very low catches of sea turtles and 
sharks. 



García-Barcelona et al., 2010 (Aq. Liv. Res., 23); SCRS 2012 
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North Cyprus SSF, mainly trammel nets (Snape 
et al. 2010): as many as 1000 turtles (Green and 
Loggerhead) annually with an estimated 
mortality rate of 60%.  

Greek-Cyprus 280 LL vessels (Damalas and 
Megalofonou, 2012); 160 vessels in 2013 (ICCAT, 
2014) 

France: bycatch and stranding. Claro et al., 
2013. ICCAT  

Artisanal fisheries in Gulf of Gabès  

SSF in coastal areas of Israel (Levy et al., 35 
Symposium) 





New fleets of bycatch concern (ICCAT, 2014) 

Greece: 160 

vessels, mainly 

summer 2013 

Fleets detected 

Algeria: 303 small 

fishing boats with 

length≥9 m (2013) 

Tunisia: 466 vessels 

allowed to catch 

swordfish (year 2013) 

Turkey: 150 vessels 

in the swordfish  

fishery (100 in 2013) 

Spain: 70 fishing 

boats (2013) 

Italy: 264 vessels 

with catches 2013 



Gears Total captures Direct mortality 

Benhardouze et al 
2012 

Morocco 

 

Driftnets,  

 

surface longline,  

bottom longline 

719 C caretta 

101 D. 
coriacea 

51 turtles 

91 turtles 

6.25% estimated 

 

no mortality  

16.6% mortality 

Casale, 2011 

17 Mediterranean 
Countries 

All gears studies 

 

Bottom trawler 

Pelagic longline 

Bottom longline 

Nets 

>132.000 year 

 

39.000 

57.000 

13.000 

23.000 

>44.000/deaths/year 

 

7.800 deaths/year   





Based on literature, Luchetti & Sala, 2010 summarize LL, Trw, Driff, botttom, etc. 

Circle hooks reduce mortality in certain fisheries/areas 

Direct mortality in LL is relatively low. Around 80 % of sea 
turtles are liberated alive  (Spanish LL) 

The length of the branch line in liberated turtles is a cause 
of concern and delayed mortality in the long term 

Depth of the longline could severely affect mortality 

Trawlers produce important direct mortality 

Mortality related to time setting: more time more turtles 
captured 

Alvarez de Quevedo et al, 2013  

Post-released additional mortality could reach 17-40 % of 
liberated sea turtles with hooks-lines  



Modelling capture rates: 
Models (binomial GLM, GAM, mixed). Options depending of 
the data itself and the underlying assumptions. Consider 
response variable (Nº or Kg/1000 hooks) and explanatory 
variables of BPUE (as vessel, year,, area, SST, soak time, etc.) 
Address the problem of zero catches, common in turtle 
bycatch 

Analyzing and modelling mortality rates,  
Response variable: binomial (1 the turtle died; 0= the turtles 
release alive) 
Explanatory variables (a combination of discrete and 
continuous variables): specimen size; time until release; 
Models: binomial GLM; short-term mortality, etc. 

Methods for conducting Ecological Risk Assessment 
(ERA): Level 1, qualitative analysis; Level 2, semi-quantitative; 
Level 3, Fully quantitative. 

Productivity/Susceptibility parameters (tables by species) 



The Med loggerhead RMU was the only species in the 
ICCAT region with average susceptibility above 2. 

Productivity values identified 

Susceptibility: focus on horizontal overlap between s.t 
and fisheries analysed. Vertical overlap not considered 
(no available data) 

Susceptibility: in LL, Loggerhead had on average a BPUE 
that is 2-3 times higher than Green BPUE. 

RMU at highest risk from LL in the ICCAT area (Atlan+ 
Med) is Mediterranean Loggerhead 

Angel, Nel, Wanless et al., 2013, SCRS 





Management measures to reduce fishing mortality of sea turtles 
are directed to: 

Minimizing incidental interactions 
Maximizing the number of sea turtles returned to the sea alive 
Changes in gear structure and fishing strategies 

Operational and technological changes to gear to minimize 
interactions include:  

• Distant to the coast 
• Setting the gear during day or night 
• Type of hooks and combination with baits 

Additional measures focusing on:  
i) education and awareness of fishermen;  
ii) generalize the use of mitigation tools on board fishing vessels 
iii) development of handling/release guidelines fishery-specific 
iv) promoting and reinforcing collaboration 
 



J.C. BÁEZ, R. REAL & J.A. CAMIÑAS (2007). 
Journal Marine Biological Association U.K., 87 

Sunrise  

Captures of Swordfish and Loggerhead 
by longline units (basket), day and 
night. Analyzed 59 standard operations 
in 23 baskets LLHB 

J.C. BÁEZ, et al (2007). Marine Ecology Progress 
Series, 338: 249-256 

Sea turtle by-catch dependency on distance to 
the coast independent of fishing effort 
80 % of observed sets over 35 mn,  
Results: 18% of total Swordfish and 65% of total 
Loggerhead 



Using circle hooks in place of J and Japan tuna hooks;  
Single hooking fish bait vs. multiple hook threading;  
Reducing gear soak time in surface LL  
Retrieval during daytime;  
Setting gear below turtle-abundant depths 
 

Problems to solve:  
Economic viability and operational implementation 
Each mitigation techniques may have either positive or 
negative effects on catch rates for other bycatch taxa or for 
target species 

(Gilman et al., 2006; Gilman, M-Poulsen and Bianchi 2007. FAO  & FAO 2014) 



Res 35-2011-
7(d) 

 

Rec 35-2011-4 
 

 

 

 

DCRF (2014) 

Indicators 

Implementation of fisheries management 
measures that mitigate incidental taking and 
mortality of sea turtles 

Fishermen to promptly release unharmed 
sea turtles in any fishery 

Collect and provide the Commission with all 
data on bycatch and mortality of sea turtles 

Educate and train crews of vessels in 
techniques for safe handling turtles 



GFCM Geographical subareas 



“The integrated process of information gathering, 
analysis, planning, consultation, decision-
making, allocation of resources and formulation 
and implementation, with enforcement as 
necessary, of regulations or rules which govern 
fisheries activities in order to ensure the 
continued productivity of the resources and the 
accomplishment of other fisheries objectives”. 
(FAO, 1997) 

 

Fisheries activities and fisheries objectives need to 
be understood within the framework of EAF 

(A fishery managers’ guidebook. Edited by Kevern L. Cochrane and Serge M. 
Garcia, 2009) 



Some questions: 

How do RFMO manage fisheries when affecting marine 
turtles? How are RFMOs managing turtle bycatch 
(GFCM, ICCAT, Pacific, other regions)? 
How are the experts involved in the fisheries 
management process? 
How do national and international non-fisheries 
organizations involved in management of turtles? 



Information gathering 

Research 

Scientific advice 

Stock assessments 

Economic analysis 

Funding 

Management advice 

Recommendations 
Funding 

Management 

Plan 

Regulations 

Political 

Level 

Fishery 

Agency 

Scientific 

Advisory 

Group 

Fishery 

Sectors 

Stakeholder 

Groups and 

Advisory 

body 

Suggestions for management 
objectives  Feed-back on 
management measures 

Development of 

management 

objectives and plans 

Scientific advice, Stock 
assessments, Economic 
analysis 

Proposals for objectives 

Feedback 

Information 
exchange 

Information and Data, 

including bycatch 

Scientific advice 

Scientific  

advice 



Incorporating fisheries bycatch in Mediterranean 
fisheries management is of paramount importance.  
The non ICCAT fisheries/gears involved in bycatch in 
the Mediterranean (trawl nets, bottom nets, trammel 
nets, bottom longline, small scale fisheries, purse 
seine, etc.) must be of concern to GFCM and included 
in the current management of fisheries. 
SCMEE: revision status and bycatch. 
SAC: 2014 Recommendation on Data Collection to non 
target species including bycatch of sea turtles 
SAC (March 2015) agreed in create a platform to deal 
with bycatch and a WG on sea turtles by catch 

Process: Incorporating fisheries bycatch of sea 
turtles in Mediterranean fisheries management 
needs the countries and experts involvement 



Data needs: fleets activity; fishing strategies; fishing 
gears, areas, data quality, etc. Improve poor data 
situations is urgent. 
Current data and scientific advise is incomplete. 
Complete the Mediterranean picture. 
The ERA done by ICCAT- SCECO (poor data in different 
fisheries/regions) needs to be updated and improved 
for the Mediterranean fisheries. 
Marine turtles management within GFCM should take 
advantage of the existing MoU with other 
organizations. 

 

Proposal: Why not a MoU between GFCM and 
IUCN-Med MTSG? 



Findings in scientific docs generally aren't available to 
managers nor translated to its administrative 
languages. The circuit scientific findings -> applied 
science is not always clear or completed. 

The level of implementation of measures to reduce 
bycatch is always low or inexistent. 

The social implications and economic costs generally 
not included in scientific proposals. 

Scientists (environmentalists, ecologists, fishery 
biologists, economists, sociologists, etc.) should assist 
the fishery administrations and sector during the 
whole management process to achieve concerted 
results to reduce bycatch. 



No single country, no single specialist can have the 
solution: Organization at country level is a priority. 
Fishing nations need to work together, looking at the 
bycatch issue across different species, fishing gears and 
countries (RFMO).  
Data series from national fisheries/Research Institutes, 
Universities and NGOs should be available 
Bycatch observers on board International and national 
surveys 
ERA could help guide RFMOs to determine priority 
bycatch issues, even in relatively poor data situations. 
Launch an ERA of Mediterranean fisheries affecting sea 
turtles  
Create  a Medturtle-bycatch database (MTByD), a 
database for collecting all sea turtle bycatch 
information and data in the Mediterranean basin 



EU-MEDITS survey 

Source: EU MEDITS Programe  



Bycatch is a global threat that affects different taxa. The 
cumulative effects of different gears, periods and areas 
impacts at population-level needing a population-level 
approach 
Considering all species and oceans, surface longline 
bycatch of loggerhead in the Mediterranean is among the 
highest 
Bycatch of loggerhead in the Mediterranean affect mainly 
small turtles but fishing effort observed in trawl and 
longline fisheries are between the highest in the world 
The combination of high fishing effort and high 
susceptibility to bycatch mean cumulative high risk and 
greater conservation attention needs in Mediterranean 
Surface longline bycatch is only a part of the total bycatch. 
Joint efforts are needed to improve knowledge of overall 
bycatch of the Mediterranean Loggerhead and Green turtle 
populations including  in small scale fisheries  



Despite the effort of RMFOs in implementing management 
measures for bycatch reduction of sea turtles  the success is 
very limited. Improve information involving stakeholders. 
Scientist and stakeholders should improve their participation in 
the fisheries management of bycatch to improve sea turtle 
population status. 
The ERA in a PSA framework is a methodology to follow  but the 
analysis in the Mediterranean region should incorporate all 
fisheries affecting sea turtles.  
Launch and ERA for Mediterranean fisheries affecting sea turtles 
Main gaps for assessment of populations (in terms of fisheries 
and populations parameters, susceptibility parameter, etc) 
needs to be filled through collaborative scientific efforts and 
improved regional coordination within RFMOs. 
The creation of a regional Mediterranean platform and a 
Medturtle-bycatch database for the implementation of bycatch 
regulations  within SAC-GFCM is an opportunity to cooperate 
and update the analysis of the status and trends of 
Mediterranean RMUs within the GFCM framework. 



“As scientists however, we do need to question whether 
we are making the most of our data, whether we are 
sharing it with policy and decision makers in a form 
that is comprehensive for their needs, and how we can 
encourage them to use these data to inform decisions. 
Having the data is only one step towards the 
conservation and sustainable use of marine species 
and habitats”  

 

A. Broderick, 2015. Grand challenges in marine conservation and sustainable use. 
Frontiers in Marine Science, 2:11 


