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Main Research Activities 
 

Fisheries Technology Field 

 

 

 

  

Fisheries Biology 

 

 

 

Fisheries Management 

  

MYGEARS “Technical specifications of Mediterranean trawl gears” 

MARTE+ 
“MAre, Ruralità e TErra – Sottoprogetto SD, Componente 3: 
Innovazione nei processi produttivi della pesca, Regione Liguria” 

BENTHIS  “Benthic ecosystem fisheries Impact Study” 

CLAM 

ASSESSMENT 
“Valutazione della risorsa vongola” 

BYCATCH V 
“Valutazione delle catture accidentali di specie protette nella pesca al 

traino pelagica” 

MAREMED “Pilot Project on Transferable Fishing Concessions (TFC)” 

ECOFISHMAN “Ecosystem-based Responsive Fisheries Management in Europe” 
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What is Bycatch in Mediterranean? 

The term “bycatch” is usually used for fish caught unintentionally in a fishery while 

intending to catch other fish. Starting from the bycatch definition of Hall (1996), which is “all 

non-target fish whether retained and sold or discarded”, in the multispecies Mediterranean 

fisheries, more precise information is needed (Sala et al. 2011).  

The source of the problem is mainly in the description of “target” species. Very often 

undersized individuals (e.g. below the MLS) or juveniles are illegal but marketed and 

therefore targeted and in some cases they are the main target (Sala et al. 2011).  
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Why and how to reduce bycatch?  
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Why to reduce bycatch? 

• Trawl and processing efficiency 

• Product quality and marketing opportunities 

• Food security 

• Protecting the marine environment 

How to reduce bycatch? 

• trawls with a low headline height to minimise fish catches, 

• ground chain arrangements that reduce the amount of seabed animals, rocks and 

debris taken, 

• avoidance of fishing grounds where bycatch is known to be high, including grounds 

where coral, sponges and rocks are present, 

• using mesh sizes big enough to allow some small animals to escape, and 

• using TEDs and BRDs. 

To successfully reduce bycatch fishermen must be part of the research process. A key 

to the successful involvement of fishermen is to explore how they may benefit from 

reducing bycatch. 



Bycatch and … protected species 

By-catch during fishing operations is one of 

the main sources of anthropogenic mortality 

in protected species and species of 

conservation concern worldwide.  

For some species or populations this 

represents a significant conservation threat.  

Not all forms of fishing gear have the same 

impact, and the threat represented by a 

given type of fishing gear may depend on 

how that gear is used (Fortuna et al. 2010). 
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Mediterranean loggerhead sea turtles 
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Source: Lucchetti & Sala, 2010 

Three main ecological phases characterize the life of loggerhead sea turtle: the pelagic 

phase, when loggerheads feed on pelagic preys; the demersal phase, when they swim 

close to the bottom to eat benthic species; and finally an intermediate neritic  phase, when 

loggerheads shift from pelagic–oceanic to benthic–neritic foraging habitats (Tomas et al. 

2001) 



Bycatch and … Mediterranean sea turtles 
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Source: Lucchetti & Sala, 2010 

Drifting longlines and bottom trawls have the greatest impact on Mediterranean turtle 

populations, respectively in pelagic and demersal phase, while passive nets (gillnets and 

trammel nets) seem to be responsible for the highest direct mortality, due to drowning. 



Bycatch and … Mediterranean sea turtles 
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Only two bottom trawl studies are available from the Mediterranean. Turtle excluder devices 

have been tested with promising results in Turkey and Italy, even if the loss of large fish 

should be carefully investigated. For set nets no practical solutions are available at this time 

(Lucchetti & Sala, 2010). 



From scientific literature (1/2)... 
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Source: Lucchetti & Sala, 2010 



From scientific literature (2/2)... 
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Source: Lucchetti & Sala, 2010 



Longline and Mediterranean sea turtles 
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PARAMETER FROM TO EFFECT 

Hooke size Smaller Larger + 
Hooke shape ? 
Bait types + 
Depth setting Pelagic Bottom ? 

Most of the experiments available for the Mediterranean are focused on drifting longline 

(Lucchetti & Sala, 2010). 



Sea turtles and … our research projects 
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2007 

TARTANET    A NETWORK FOR THE CONSERVATION OF SEA TURTLES IN  

  ITALY (LIFE 04 NAT/IT/000187) 

2010 – pres. 

BYCATCH      VALUTAZIONE DELLE CATTURE ACCIDENTALI DI SPECIE  

  PROTETTE NELLA PESCA  AL TRAINO PELAGICA 

2013 

..A NEW LIFE PROJECT ??? 



Bottom trawl and mitigation measures 
 

 

TED EXPERIENCES … 

 Good results in non-Mediterranean fisheries (Usa, Australia)  

 NO EXPERIENCE in the Mediterranean sea: some authors (Casale, 2004) believe that…  

“TEDs available at present are probably not a realistic solution for reducing turtle 

bycatch in the Mediterranean, because they are designed for the shrimp trawl fishery 

and they would exclude the larger commercial specimens too”. 

OUR GOALS 

 Projecting and testing different type of TED 

 

DIFFERENT MATERIALS 

DIFFERENT DESIGN 

In order to implement TEDs 
effectively, there is a need to 
show that they can minimize 
the loss of target species 
while also providing benefits 
to fishermen.  
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TARTANET Project 



Choosing and testing a TED or BRD? 

In this study, we projected and tested at sea a typical Supershooter and three new types 

of low-cost TEDs with different designs and materials, incorporating aspects of both US 

and Australian TEDs as well as design features to improve handling and maintaining 

catch rates.  

31/05/2013, Senigallia (AN) 



Optimizing TED Performance 

A well-designed and maintained TED should ensure that large animals and objects are 

rapidly excluded from the trawl and fish loss is minimal or nonexistent. This is influenced by 

the design, construction and rigging of the various TED components. 
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Principal TED designs 
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Technical characteristics: 810 kW at 1650 rpm, LOA 35.30 m and Gross 

Tonnage of 285 GT  

The ship was launched in May 2001 and was specifically designed for 

conducting research on marine biology, oceanography and fishing gear 

technology.  

RV “G. Dallaporta” used during the Adriatic sea trials 



Engineering tests at sea 
Measured vessel parameters: 

1. Vessel speed relative to the sea bed measured by Atlas Doppler log 

2. Warp loads 

3. Revolution 

4. Shaft torque 

5. Shaft power 

6. Fuel consumption of the main vessel engine 

Scanmar sensors mounted on the gear: 

7.  Horizontal door spread 

8.  Door Pitch and roll angles 

9.  Horizontal Net Opening 

10. Vertical Net Opening and Clearence 

11. Depth, Temperature, Pitch and Roll at the headline centre 

12. Trawl speed sensor (longitudinal, transversal speeds) 

Underwater Micrel sensors: 

13. Tensions exerted by the warp and by the backstrops at the attachment points of the door 

14.  Tensions ahead of the Net wing tips 

DST StarOddi (Data Storage Tag): 

15. Pitch, Roll, Depth, Temperature (mounted on the door) 



TED specifications and design details: TED1 

   
 

(a) (b) (c) 

(a) Dimensions in [mm] of the first aluminium Turtle Excluder Devices (TED1). The bars 

were removable with the aim of adjusting the space between bars;  

 

(b) TED1 broken down because of the large quantity of debris;  

 

(c) which was not discharged out the exit hole and getting trapped in the TED causing 

an obstruction and then its rupture. 

31/05/2013, Senigallia (AN) 



TED specifications and design details: TED2 

(a) Dimensions in [mm] of the second Turtle Excluder Devices (TED2) 

 

(b) TED2 is a flexible grid made of mixed cable (steel inside and polyethylene outside). 

This grid was projected with the aim of making the TED position able to adjust 

depending on the net movements during tow. 

 
 

 

(a) (b) 
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TED specifications and design details: TED3 

(a) Dimensions in [mm] of the third Turtle Excluder Devices (TED3);  

 

(b) and (c) TED3 is a semi-rigid and resistant grid, made of steel and rubber with the 

aim of combining the flexibility of rubber and the resistance of steel. 

 
  

 

(a) (b) (c) 
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TED specifications and design details: TED4 (Supershooter) 

(a) Dimensions [mm] of the fourth Turtle Excluder Devices (TED4, Supershooter);  

 

(b) TED4 is a classic aluminium Supershooter grid commonly used in several 

countries in prawn fisheries. By considering complex fishing composition 

(crustaceans, molluscs and fishes together), we kept the space between reflector 

bars larger than the standard models. 

  

 

(a) 
(b) 
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TED specifications and design details (TED Cover) 

(a) Supershooter (TED4) during the hauling operations with a particular of the TED 

cover;  

 

(b) catch of the TED cover containing a carapace of a died turtle excluded by the 

Supershooter. 
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TED COVER 

(a) (b) 
  

 

TED COVER 

(a) (b) 



Preliminary simulations and turtle exclusion performance 

(a) Preliminary simulations with plastic containers (40x40 cm) released by the 

vessel stern during the tows in order to reveal if they are successfully excluded 

through the TED escape gap;  

(b) loggerhead turtle (C. caretta) excluded by TED4 and found in the TED cover. 
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(a) (b) 
  

 

(a) (b) 



Will a TED increase codend drag? 

 Fuel consumption (FC[l/hr]) and horizontal net opening (HNO[m]) in relation with 

towing speed (TS[kn]) and horizontal door spread (HDS[m]) respectively.  

 The overall effect of the TED on codend drag has been quantified. The addition of 

a TED to a codend is unlikely to have any noticeable impact on codend drag and 

it should not make the trawl more difficult to tow through the water.  

 A mean increment in the fuel consumption of 1.86 l·hr-1 was noted in the TED-

equipped net but it was not statistically significant. 
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Analysis of the catch rates 
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The fishing power (FPOW) of each TED-equipped-net (test) relative to a control (codend+TED cover) was 

calculated for each catch category: RET=retained, DIS=discards, DEB=antrophic debris, as the ratio 

between the mean catch (kg·tow-1) of the test and control. Balanced one-way analysis of variance 

(ANOVA) and Tukey’s Post-hoc tests were conducted for each category on log-transformed data of FPOW 

with TED-type as factor. Means for groups in homogeneous subsets (HS) are displayed. 



Discussion and conclusions (1/2) 

1. TEDs demonstrated to reduce debris and therefore increase also fish quality. This 

also would imply reduction of additional sorting operations on board. 

2. Among the four TEDs tested both the semi-rigid TED (TED3) and the Supershooter 

(TED4) performed in accordance with the design objectives: total discards were 

reduced, large rays and turtles were not retained and commercial catches were not 

significantly reduced. 

3. Both the TED3 and the Supershooter were easy to operate and did not require 

changes to normal fishing operations. The light weight of the Supershooter ensured 

that the safety of the crew on the work deck was not compromised. 

4. No noticeably increase in drag or twisting of the codend was detected in the trawl 

fitted with the TEDs.  

5. We have shown that the Supershooter releases mainly smaller-size hake (below 16 

cm) by a significant amount and we therefore believe that it has potential utility as a 

technical tool for use within the Mediterranean management programme. 
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Discussion and conclusions (2/2) 

6. In order to effectively implement TEDs, there is a need to minimize the loss of target 

species meanwhile providing benefits to fishermen: innovations can be easily 

accepted by professional fishermen only if the economic losses are negligible. 

7. TEDs produced fewer discards compared to the standard commercial trawls. The 

discard rate (by weight) was for many species 30-60% lower. The Council Regulation 

(EC) No 1967/2006, concerning management measures for the sustainable 

exploitation of fishery resources in the Mediterranean, claimed for the emerging 

policy of discard reduction in waters under the jurisdiction of the European Union 

(Lucchetti and Sala 2010; Sala et al. 2007, 2008; Sala and Lucchetti 2010), therefore 

TEDs may have some broader value in this context.  
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Pelagic trawl and TED 
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BYCATCH Project 

 

NO EXPERIENCE in pelagic trawl fisheries… 

http://www.google.it/url?sa=i&rct=j&q=tartaruga+cartoon+black&source=images&cd=&cad=rja&docid=A93oFnllIvyxUM&tbnid=z4dR7mweiQB6dM:&ved=0CAUQjRw&url=http://it.123rf.com/archivio-fotografico/tatuaggio_tartaruga.html&ei=4G6kUfu6IoTmPPObgMgI&bvm=bv.47008514,d.ZGU&psig=AFQjCNF1vnEhZ-bVQNn4fd8GBa2cobe-5A&ust=1369817179912082
http://www.google.it/url?sa=i&rct=j&q=delfino+cartone&source=images&cd=&cad=rja&docid=huK2CU1rsGnM6M&tbnid=bYv9WZSqzLXJzM:&ved=0CAUQjRw&url=http://www.canstockphoto.it/divertente-delfino-cartone-animato-9442394.html&ei=_m6kUdS6MYHgPPbMgcAP&bvm=bv.47008514,d.ZGU&psig=AFQjCNFlu8mN1cD19OBmRaIxwhfdIF8Bfw&ust=1369817207672546


Pelagic trawl and turtles (1/2) 
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Summary of monthly bycacth data by region (Fortuna et al. 2010) 



Pelagic trawl and turtles (2/2) 
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Annual by-catch estimates: Northern Adriatic Sea and all pair trawlers fishery (Fortuna 

et al. 2010) 



FLEX Grid 
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Water direction during towing 

(a) Technical characteristics of the sorting grid (Bycatch Reducer Device Mod. FLEX-GRID) 

tested on board commercial fishing vessels 

(b) Detail of the grid tested and mounted on a section of extension piece. In the lower part is 

visible the collection bag (CB) used to collect the species and the material deflected out-

off the grid. 

(a) (b) CB 



Sea Trials 
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 No turtles caught 

 No increase in drag 

forces and fuel 

consumption 

 No good 

performance of the 

grid (Orientation 

Angle comprised 

60°-90°) 

 Bad performance of 

the fishing gear 

 Loss of important 

quantity of catch 

 
FURTHER SEA TRIALS 

ARE NEEDED 

In July new test, without 

CB, just using a camera 



Some turtle caught… 
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N 43° 45.486 

E 13° 51.381 



Some turtle caught… 
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Some turtle caught… 
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Some turtle caught… 
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N 44° 02.523 

E 14° 01.273 



Some turtle caught… 
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Some turtle caught… 
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Some turtle caught… 
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Some turtle caught… 
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Some turtle caught… 
 

 

31/05/2013, Senigallia (AN) G. Buglioni, Campagna RITMARE, 2013 

N 43° 39.060 

E 13° 41.060 



Some turtle caught… 
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Some turtle caught… 
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