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The fishery

• Vessels < 15 m

•Gillnets: driftnets and 

bottomset nets

• Opportunistic: sharks, 

rays, tuna, dolphinfish, 

mackerel, sailfish

• 100 000 km/year

Superficial driftnet

Bottomset net

GILLNET TYPES



(Alfaro-Shigueto et al. 2010)



Bycatch in Peru

Peru

Gillnet bycatch intensity. Symbol 
size reflects the amount of fishing 
effort (Lewison et al. 2014)



Bycatch in Peru
•Sea turtles

•Small cetaceans

•Seabirds

838 km of nets observed in which 172 turtles caught 

Tens of thousands/year



Bycatch in Peru
•Sea turtles

•Small cetaceans

•Seabirds



•Sea turtles

•Small cetaceans

•Seabirds

Bycatch in Peru



Net illumination

• Green turtles: ➘ 63.9% (Ortiz et al. 2016)

• Guanay cormorants: ➘ 85.1%  (Mangel et al. 2018)

• Not only in Peru (Wang et al. 2010; Virgili et al. 2018)



LEDs – Bielli et al. 2019
Under review

Net illumination

Fishing set locations.

2015 – 2018

864 sets

Real fishery
conditions



LEDs – light emitting diodes

Net illumination

Experimental design, not to scale 



Analysis
Generalized linear mixed-effect models (GLMM)

• Full models:

Bycatch probability∼ Effort + Treatment + Net type

Target catch ∼ Treatment + Net type + offset(log(Effort)



Results -bycatch

Number of individuals captured by species, in control and 
illuminated nets
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Results -bycatch

Number of individuals captured by species, in control and 
illuminated nets
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Results -bycatch

Number of individuals captured by species, in control and 
illuminated nets
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Best model: ∼ Treatment + Net type

Bycatch probability 
reduction

Bycatch probability reduction when LEDs
applied

• Seabirds: no convergence

DRIFTNET BOTTOMSET NET

Expected bycatch probability per set estimated from the models. 

Driftnet Bottomset

Turtles - 80.0% - 76.1%

Small cetaceans - 80.0% - 75.0%



Results – target CPUE

SHARKS AND BONY FISH

Best model:
∼ Net type + offset(log(Effort)) 

Treatment does not affect CPUE

RAYS

Best model:
∼ Treatment + Net type + offset(log(Effort)) 

Presence of LEDs increases CPUE

• bottomset➚66.7%

• driftnets➚ 60.0%



DiscussionDiscussion

• Target catch remained the same

• Promising method to reduce 
bycatch 

• Encourage further testing in 
other locations, in collaboration 
with IATTC and IAC staff 

• LEDs – a successful multitaxa
Bycatch Reduction Technology
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