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GTECI-2 Recomiendaciones

El GTECI recomienda que:

1.1. Se lleve a cabo un segundo taller sobre
anzuelos circulares que cumplira el mandato
del parrafo 3(d)(i) Res C- 19-04

1.2. El taller brinde asesoramiento sobre los
impactos de las operaciones de pesca en la
forma y estructura (es decir, longevidad e
integridad) de anzuelos circulares de diversos
tamanos y de diferentes fabricantes.

1.3. El taller incluya el desarrollo de una
tercera medida de mitigacion como se
describe en el Parrafo 3(d)(iii) del C-19-04
para flotas pequefias de embarcaciones
costeras multiespecificas, asi como mejores
practicas de manejo y liberaciéon de tortugas
marinas.
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The EBWG recommends that:

1.1. A second circle hook workshop be
conducted that will fulfill the mandate of
paragraph 3(d)(i) of Res. C-19-04.

1.2. Advice be provided by the workshop
on the impacts of fishing operations on the
form and structure (i.e., longevity and
integrity) of circle hooks of various sizes
and from different manufacturers.

1.3. The workshop include development of
a third mitigation measure as described in
Paragraph 3(d)(iii) of C-19-04 for small
coastal multi-species vessel fleets as well
as best handling and release practices for
sea turtles.




Factors affecting hook corrosion rates | (integrity + longevity

Factores que afectan a las tasas de corrosion de los anzuelos

-Hook composition: metal type + coatings | stainless steel > carbon steel and galvanized
-Wear & damage: Metal fatigue |small deformations accumulate, reducing hook integrity over
time

-Soak time: Longer deployments show measurable degradation

-Hook Size: effects varied across manufacturers for same size hooks| generally larger = more
resilient

-Environmental conditions: Temperature, [CI], [O,]
-Forging: Forged hooks > unforged hooks
-Galvanic corrosion (wire leaders)

-Composicion del anzuelo: tipo metalico + recubrimientos | acero inoxidable > acero al carbono y
galvanizado

-Desgaste y danos: fatiga del metal | se acumulan pequenas deformaciones, lo que reduce la
integridad del anzuelo con el tiempo
-Tiempo de inmersion: inmersiones mas prolongadas muestran una degradacién apreciable

-Tamafio del anzuelo: los efectos varian entre fabricantes para anzuelos del mismo tamafio | en
general, cuanto mas grande, mas resistente

-Condiciones ambientales: temperatura, [Cl], [O,]
-Forja: anzuelos forjados > anzuelos no forjados
-Corrosion galvanica (reinales de alambre)




Type Standardized size Puoint Manufacture Material | Product Reference Mumber ID Database
Tipo Tamafio nominal Punta Fabricante Material Cadigo D Basze de datos

C 180 ] Unkown/Desconocido SUs Desconocido/Unknown IC 020
C 18/0 K Unkown/Desconocido SUs Unkown/Desconocido I 021
C 180 ] Mustad C5T 380600 ID 075
C 18/0 s Mustad CsT 0066 ID 001
C 180 K Mustad C5T Unkown/Desconocido IC 002

e C 18/0 s Mustad CsT Unkown/Desconocido ID 003
C 180 ] Pacific Fishing Tackle SUs Unkown/Desconocido IC D04
C 18/0 R Pacific Fishing Tackle SUs Unkown/Desconocido ID 005
C 18/0 R Unkniown CsT Unkown/Desconocido ID 008
T o0 L3 BERE SUS OrnownDesconoems )| ID 007
C 18/0 R Forman Tech SUs Unkown/Desconocido ID 008
C 180 R King Fe Enterprize SUs Unkown/Desconocido IC D09
C 18/0 K Unkniown CsT Unkown/Desconocido ID 01D
C 168/0 R LUnkown/Desconocido SIS Unkown/Desconocido IC 024
c 15/0 s Youvella C35T 71525 ID 015
C 150 R Forman Tech SUs Unkown/Desconocido 1D0gd
C 150 K Unkown/Desconocido SUs Unkown/Desconocido Io 018
c 15/0 K LUinkown/Desconocid sus Int Tropical Tuna C
C 15/0 5 SUS Comisién Interamericana del Atan Tropical
c w0 K| ot | S5 | "eUelmaaTsotee s
c =0 E [ et | vememme e o
C 15/0 K A Poutada CsT
C 140 ] Youvella C5T
C 140 K Unkown/Desconocido SUs
C 140 s Mustad CsT
C 140 K A Poutada C5T
C 130 R Unkniown SUs

' [ 130 K Unkewn/Desconocido SUS

C 130 s Youvella CsT
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Hook Metal Composition

Composicion del Anzuelo Metalico

Material composition
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Potential [V] vs. saturated calomel reference electrade * Acero inoxidable: el mas resistente a la corrosion, se

' - | degrada lentamente con el tiempo.

* Acero al carbono (alto -> medio -> bajo): se corroe
mas rapidamente debido a su contenido en hierro (2
%).

* Acero galvanizado: hierro (10-30 %), recubrimiento de
zinc que lo protege de la corrosion.

* Otros recubrimientos: (zinc, niquel, estafio, tefldn, etc.

e Other coatings: (Zinc, Nickel, Tin, Teflon, Alkyl-resin, etc.)



Presenter Notes
Presentation Notes
Stainless steel is a more stable or noble metal. But most fishing hooks are manufactured from high carbon steel wire . Both carbon steel and galvanized steel are made of iron plus carbon, however, carbon steel has a total alloy content of less than 2%, while galvanized steel has a total alloy content of 10-30%. Additionally, galvanized steel has a zinc coating that protects it from corrosion. In contrast, carbon steel does not have this protection and therefore corrodes more quickly when exposed to environmental elements without proper protection.





€oatings on carbon steel hooks
Recubrimientos en anzuelos de acer

Inter-American Tropical Tuna Commission
Comision Interamericana del Atan Tropical

HOOKS USED IN ARTISANAL LONGLINE FISHERIES
OF THE EASTERN PACIFIC OCEAN

Coating Type/Tipo de
recubrimiento

PTFE (Teflon) Coated/Recubierto
de PTFE (Teflon)

Nickel-Plated/Niquelado

Electroplated Zinc/Zinc
galvanizado

Tinned (Tin-Coated) / Enlatado
(recubierto de estafio)

Painted or Epoxy-Coated / Pintado
o recubierto con epoxi

Effect on Corrosion/Efecto sobre la corrosion

Very resistant to corrosion and chemical damage; expensiy
Muy resistente a la corrosidn y al dafio quimico; caro.

Good corrosion resistance, better than zinc but still not as
pit under harsh saltwater exposure

Buena resistencia a la corrosion, mejor que el zinc, pero n¢
oxido estable, pero puede picarse si se expone a agua salac

Sacrificial protection but relatively short lifespan in saltwa
but it gets used up relatively quickly.

Proteccion sacrificial, pero con una vida util relativamente
proteger el acero que hay debajo, pero se agota con relativ

Good initial corrosion resistance; however, tin layers can b
the metal underneath, protective but vulnerable to wear

Buena resistencia inicial a la corrosién; sin embargo, las cay
tensién mecanica, dejando al descubierto el metal subyace

Forms a barrier to water and oxygen. Highly effective initia

Forma una barrera contra el agua y el oxigeno. Muy eficaz

ANZUELOS UTILIZADOS EN LA PESCA ARTESANAL CON
PALANGRES EN EL OCEANO PACIFICO ORIENTAL
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La Jolla, California
2011

las operaciones de pesca.

TITCTPTY; Pl v PUcUc Uotimuloe U UCopuUIturlgc U arite



Presenter Notes
Presentation Notes
OftenThe formed hook is given a suitable surface ‘finish’ or protective coating by lacquering or electroplating. The hooks are usually tinned, nickeled, blued, Japanned black, red and bronzed. In blued, Japanned black, red and bronzed fishing hooks, the surface finish is given by coating it with alky resin-based preparation The tinned fishing hooks had a mean corrosion rate of 26.934 ± 2.741 mpy, whereas the blued hooks had shown a significantly high (P<0.05) corrosion rate of 106.298 ± 4.122 mpy (Fig. 2; Eppadazhem et al. 2008).  In cases where tin coating is worn away or scratched, the presence of tin actually accelerates the corrosion of the underlying iron. Since the tin (Sn) has a lower redox potential than iron (Fe), the iron is preferentially oxidized over tin (Blaber, 2000). However, if this coating remains undamaged, it acts as an excellent oxygen barrier for iron. Varghese et al. (1997) have also reported good performance of fishing hooks coated with nickel and tin in salt spray tests

From the mituhasi and hall paper we know that many of the hooks of carbon steel but we don’t know what the quality is or if there were any coatings.



Hawaii-based LL study on hook corrosion rates
Estudio de palangre con sede en Hawai sobre las tasas de corrosion de los anzuelos

Test the deterioration rate & breaking strength
of each gear type

Prueba de velocidad de deterioro y resistencia
a la rotura de cada tipo de aparejo.

24 gear configurations:
Size (13/0 - 18/0)
Diameter (3.8 —4.9 mm)
Forging (forged / unforged) **
Ring (ring / no ring)
Metal type (galvanized / stainless steel)
Leader material (wire / monofilament)

What's the catch? Examining optimal longline fishing gear configurations [ 52%
to minimize negative impacts on non-target species

ona ®, rk Royer ®, Jennifer Stahl®,
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Loss of mass (corrosion) over time

Pérdida de masa (corrosion) con el tiempo.

el Forges Untorge Corrosion (weight loss) influenced by metal type
'\—"\‘ﬂ and hook size:
e e i * Galvanized hooks lost up to ~11.5 % + 2.9 %
& e ° of their original weight
E"Efr e e Emasa st o g == ¢ Stainless steel hooks lost ~1.2 % + 0.8 % of
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their original weight
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Corrosion (pérdida de peso) influenciada por el
tipo de metal y el tamafo del anzuelo:
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* Los anzuelos galvanizados perdieron hasta
un ~11,5 % + 2,9 % de su peso original.

* Anzuelos de acero inoxidable perdieron
~1,2 % + 0,8 % de su peso original.




Breaking/Unbending Strength

Resistencia a la rotura/flexion
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Breaking (unbending/opening) strength influenced by soak time,
metal type, hook size and forging:

. Soaking - soaked hooks had lower breaking strength (178 |b
less on average) than their identical unsoaked counterparts (t =
-5.10, p <0.001)

. Size - larger hooks = higher breaking strengths. But varied
across manufacturers and forging

. Metal type — galvanized < stainless steel

. Forged hooks — strongest predictor — forged hooks>breaking
strengths than unforged hooks

Resistencia a la rotura (flexion/apertura) influenciada por el tiempo de remojo, el
tipo de metal, el tamarfio del anzuelo y la forja:

* Remojo - los anzuelos remojados tenfan menor resistencia a la rotura (178 Ib
menor a la media) que sus homdlogos idénticos no remojados (t = -5,10, p
<0,001).

¢ Tamafo: anzuelos mas grandes = mayor resistencia a la rotura. Pero varia
segun los fabricantes y la forja.

* Tipo de metal: galvanizado < acero inoxidable.

* Anzuelos forjados - predictor mas fuerte - anzuelos forjados>fuerza de rotura
qgue anzuelos no forjados.



Galvanic Corrosion (when using wire leaders)

Corrosion galvanica (cuando se utilizan lideres de alambre)

Electrolyte

Anode | Cathode

Less Noble Metal More Noble Metal

,,L_

Galvanic/Bimetallic Corrosion of dissimilar metals. @© Poma Archite

' Electrolyte ‘

Cathode =
Stainless

Anode =
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Stainless steel hooks
+ monofilament
leaders after 30
days in a flume

Anzuelos de acero
inoxidable + reinales
de alambre de
acero inoxidable
después de 30 dias
en un canal de
prueba




Galvanic Corrosion (when using wire leaders)

Corrosion galvanica (cuando se utilizan lideres de alambre)

Electrolyte —
/‘-’A”‘—s\\ - b B
Galvanic Current
Anode Cathode Stainless steel hooks
Less Noble Metal More Noble Metal + Mmon Ofl I ament
‘mk leaders after 360 days
Electrolyte = in a flume

Cathode =

Stainless
Anzuelos de acero

inoxidable + reinales de
alambre de acero
inoxidable después de
360 dias en un canal de
prueba

Less noble metal
corrodes faster
Los metales menos
nobles se corroen mas
rapidamente.




Galvanic Corrosion (when using wire leaders)

Electrolyte

GalvanicCurrent

Anode Cathode

Less Noble Metal More Noble Metal

Galvanic/Bimetallic C

orrosion of dissimilar metals. © Poma Architectural Metals
| Electrolyte = ‘
=

Cathode =
Stainless

Less noble metal
corrodes faster

12

Galvanized steel hooks
+ monofilament
leaders after 360 days
in a flume

Anzuelos de acero
galvanizado + reinales
de monofilamento
después de 360 dias
en un canal de prueba




‘Hook retention times by metal in tiger sharks

Tiempos de retencion de anzuelos por metal en tiburones tigre

Apr 9, 2015
Time = 3.4 yrs

d June 21,2016 July 11, 2017
Time = 4.6 yrs 4] Time =5.6 yrsg

Aug27,2018 ™ stainless hooks
Tmesgavs 3 06 | ™ Corrodible hooks
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Begue et al. 2020. Prevalence, persistence and impacts of residual
13 fishing hooks on tiger sharks.

Stainless-steel hook #1 persisted in good
condition whereas 6 other corrodible hooks
were shed over the same time period.

Survival functions of hooks show stainless steel
persisting over 8 years, while other corrodible
hooks are shed in < 3 years time.

El anzuelo de acero inoxidable n.2 1 se
mantuvo en buen estado, mientras que otros
seis anzuelos corroibles se desprendieron
durante el mismo periodo de tiempo.

Las funciones de supervivencia de los anzuelos
muestran que el acero inoxidable se mantiene
durante mas de ocho afios, mientras que los
otros anzuelos corroibles se desprenden en
menos de tres afos.


Presenter Notes
Presentation Notes
Images of hooks embedded in the jaw of a female tiger shark (Galeocerdo cuvier) at 7 intervals over a 7.6 year period. Note stainless-steel hook #1 persisted in good condition whereas 6 other corrodible hooks were shed over the same time period. 



Wear & damage

Desgaste v danos

MANAGEMENT BRIEF
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Lamansky et al. 2018. North American Journal of Fisheries Management 38:896—-902

Corrosion Rates and Compression Strength of hooks used for sturgeon in stomach acid

. Size 5/0 Gamakatsu Octopus J hooks made of high carbon steel wire (2.0 mm diameter)

. Four different coatings: bronze (model 02115), red lacquer (model 02315), silver nickel
(model 02015), and black nickel (model 02415)

. Abraded and non-abraded

Hooks lost:

~34% of their weight over 400 days,

~70% of compression strength.

No difference among coatings.

Abrasion increased weight loss but didn’t affect compression strength.

indices de corrosién y resistencia a la compresién de anzuelos utilizados para el esturién en acido
estomacal

. Anzuelos Gamakatsu Octopus J de tamafio 5/0 fabricados con alambre de acero de alto
carbono (2,0 mm de diametro)

. Cuatro recubrimientos diferentes: bronce (modelo 02115), laca roja (modelo 02315),
niquel plateado (modelo 02015) y niquel negro (modelo 02415)

. Con y sin abrasién

Pérdida de anzuelos:

~34% de su peso en 400 dias,

~70% de la resistencia a la compresion.
Sin diferencias entre los recubrimiento.

La abrasion aumento la pérdida de peso, pero no afectd a la resistencia a la compresién.

JATTC


Presenter Notes
Presentation Notes
After 399 d, hooks lost an estimated 34% of their weight and 70% of their compression strength. Abrading the hooks with stones before and throughout the study accelerated weight loss by 34% (after 399 d) compared with nonabraded hooks but did not accelerate the loss of compression strength. Abrasion increased the variability between hooks in weight loss but not in compression strength. Regardless of hook abrasion, the compression strength of some hooks was reduced essentially to 0 N within 1 year of constant exposure to stomach-like acidic conditions.


Parametros ambientales que afectan a |la velocidad de corrosion

Agentes oxidantes: oxigeno disuelto o iones de
hidrogeno.

La conductividad eléctrica del electrolito: en el

agua de mar, el contenido de cloruro provoca un

rapido aumento de la conductividad.

Temperatura: un aumento de la temperatura
suele provocar un aumento de la velocidad de
corrosion. Por lo general, un aumento de 10 °C
en la temperatura duplica la velocidad de
corrosion.

Concentracion del soluto: un aumento de la
concentracion suele aumentar la velocidad de
corrosion hasta un nivel maximo. Una
concentracion superior a este nivel no
provocara un aumento de la velocidad de
corrosion. Por ejemplo, una concentracion de
cloruro superior a aproximadamente 1500 ppm

no aumentara la velocidad de corrosion.
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Oxidizing agents: dissolved oxygen or
hydrogen ions.

The electric conductivity of the
electrolyte: In sea water the chloride
content causes rapidly increased
conductivity.

Temperature: An increase in
temperature will typically cause an
increase in the corrosion rate. Generally,
temperature increases of 10°C will
double the corrosion rate.

Solute Concentration: An increased
concentration will normally increase the
corrosion rate up to a maximum level.
Higher concentration above this will not
give higher corrosion rate. E.g. a
chloride concentration above
approximately 1500 ppm will not
increase the corrosion rate.



GTECI Recomiendacones - EBWG Recommendations

El GTECI recomienda que:

1.1. Se lleve a cabo un segundo taller sobre
anzuelos circulares que cumplira el mandato del
parrafo 3(d)(i) Res C- 19-04

1.2. El taller brinde asesoramiento sobre los
impactos de las operaciones de pesca en la forma 'y
estructura (es decir, longevidad e integridad) de
anzuelos circulares de diversos tamanos y de
diferentes fabricantes.

1.3. El taller incluya el desarrollo de una tercera
medida de mitigacion como se describe en el
Parrafo 3(d)(iii) del C-19-04 para flotas pequefias
de embarcaciones costeras multiespecificas, asi
como mejores practicas de manejo y liberacién de
tortugas marinas.
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The EBWG recommends that:

1.1. A second circle hook workshop be
conducted that will fulfill the mandate of
paragraph 3(d)(i) of Res. C-19-04.

1.2. Advice be provided by the workshop on
the impacts of fishing operations on the form
and structure (i.e., longevity and integrity) of
circle hooks of various sizes and from
different manufacturers.

1.3. The workshop include development of a
third mitigation measure as described in
Paragraph 3(d)(iii) of C-19-04 for small coastal
multi-species vessel fleets as well as best
handling and release practices for sea turtles.




Summary: Factors affecting hook corrosion rates

En resumen: Factores que afectan a las tasas de corrosion de los anzuelos

-Hook composition: metal type + coatings | stainless steel > carbon steel and galvanized
-Wear & damage: Metal fatigue |small deformations accumulate, reducing hook integrity over time
-Soak time: Longer deployments show measurable degradation

-Hook Size: effects varied across manufacturers for same size hooks| generally larger = more
resilient

-Environmental conditions: Temperature, [CI], [O,]
-Forging: Forged hooks > unforged hooks
-Galvanic corrosion (wire leaders)

-Composicion del anzuelo: tipo metdlico + recubrimientos | acero inoxidable > acero al
carbono y galvanizado

-Desgaste y danos: fatiga del metal | se acumulan pequefias deformaciones, lo que reduce la
integridad del anzuelo con el tiempo
-Tiempo de inmersion: inmersiones mas prolongadas muestran una degradacion apreciable

-Tamano del anzuelo: los efectos varian entre fabricantes para anzuelos del mismo tamafio |
en general, cuanto mas grande, mas resistente

-Condiciones ambientales: temperatura, [CI], [O,]
-Forja: anzuelos forjados > anzuelos no forjados
-Corrosion galvanica (reinales de alambre)




Preguntas — Questions?
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