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Aquaculture trends K= FrFEAY B

» Global expansion £ k¥ 3k

= Moving offshore #EEEMBEHEAR

= Expanding cultivation of warm water
species A& FhFREFMY #

= |Increasing pressure for more sanitary,

sustainable aquaculture practices k=3¢
ESEFERLE , TREXERANT LR

= More sophisticated net pen technology
EABNMBERAR
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Why copper alloys? B+ A EFERFEE

High resistance to macrofouling

BN LY E

Track record in marine engineering
RERICFKBEF LR
Low general corrosion rates {EBE{HiER |

High resistance to other forms of
corrosion which can lead to early failure

BT |, R R

Strength and rigidity for robust
construction BREWA , REEEME

Diversity of fabricated specifications

MR S
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Advantages of Cu alloy cages A& MBS

Avoids biofouling and the costs, fish stress, and
nuisance of net changes

WREVSR , BREKZE | B &RNHNER
£ ) B R

= Avoids habitat for parasites and pathogens

NHEFEBRNRENRE

= Increases water exchange and oxygenation to
improve fish health and growth

WinkisRzMEER , BRTEXNRENK
.&

= Deters predator attacks and prevents escapes

FRIEHRENRTG , Phik&RER
- Maintains cage volume REREER
- Improves feed conversion 2 B {ARIFEL R
- Lowers discharge to sediments B{EILFMIHER
- Recyclabled B
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Current ICA activities
E PR &I BT ERFT B R RS

= Demonstrate effectiveness of various copper alloys in actual fish farm
environments in important aquaculture countries with different species £ X E#K5=
FEERYP , EfRfELiPS (ICA) EEXEGHRETEARBENRAESSNE , SIBREHEK™
FrIEF R BR

= Establish physical, environmental, productive, and economic performance of

copper alloys used in different types of aquaculture cages BT EXBFS BN
YE, R, £ HDNLF RN

= Provide practical and scientific evidence that using copper in marine aquaculture
improves fish health AN RFIUE , REEEHTE=EXNEE

= Enable aquaculture equipment suppliers to use copper alloy mesh with confidence
LKF=FREREZHNENEE EMERRE O
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Types of copper alloy mesh FE#MENHFES A

Expanded strip 74% open UR 30™ chain link mesh, 2.5 Seawire™ welded mesh,
area, 1mm thick 90/10 Cu-Ni mm 65/35 Cu-Zn 1.5mm welded Cu-Si
PR |, 74% R M E Z=E , 1 UR 30# 5 M , 2.568K65/35 Seawire REM , 1.5 K4\
ZEXKE , 90/110fARE = fHHEeSR EeSRE
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Low maintenance nets 4{& %% H{KEE

Some nets have been installed in Japan for over 8 years without net changes, fouling or cleaning. Loss
of material due to corrosion is highest in the top 1 meter of the net; submerged nets can extend life.
EAER , —EMERESFUREREMER , REFEHTZTR. HEBUFIERNREAERLNES
H—RLERAFE , NIEARNBEEERNERAF®,

UR30 after 2.5 years
UR30EAL.5FEFH1ER UR30{EMA2.5F F 1S

%
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Japanese technology B & AR

Typical SizesE LR~
= 10m x 10m x 12m

=  20m diameter
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28 salmon cages at Van Diemen aquaculture in
TasmaniafE s I MK R 0284 = X 5%

Ashimori Industry Company and Mitsubishi-Shindoh have used this location to develop and
evaluate improved UR30 materials and new cage designs. Site in estuary has extreme
conditions of reversing high velocity currents, salinity gradients, and high summer water
temperatures. Salmon are raised without the use of antibiotics.
FARAIULARMN=ZEXEREMNITMAI0EZFHURIOME, HTONVNEKRRS , SHhEHE , EFK
BRE. EXEAFN=X2FFFEANER,

%
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Retrofit/new applications tE/HT R

Existing cages and new cage designs can be improved with copper alloy
mesh. TLAREERMBEREAFURFNHOMERIT.

P T

Replacement \ &
opportunity

Efila

Suare steel cage w/ platform
FRERKIFE

New
approaches >
FHE
Ocean Spar 3000 submersible cage OCAT cage with copper
Ocean Spar 3000830 k% =X R 58 mesh OCAT4IM% Aquapod3600F! R 5§
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EcoSea farming £AB /K= FE5E

Start-up company created in Chile by ICA in 2007
23 B H B Rl b & F-2007 S £ B Fl 0l 2

Transferred know-how from Japan to Chile

HRE AFREBEEF

Provides fish farmers with UR30 aquaculture cage
systems

AKkF=FRE P RHURIFEMBE RS

%
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EcoSea rapid assembly and installation method

BMESBRRAIREARNEZRA E
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EcoSea submersible cage for exposed conditions

B RINE T ESBE KM

Submersible cage 20 meters in diameter designed with University of New Hampshire experts
as part of a project co-funded by the Chilean government. Evaluating hydrodynamic,

structural and antifouling response.
EREBKMERFTZRTRAENERRIT , EF20XK , MEBS REHENBFRE), ©0 ANLTEEKS)
B, RGBSR AL,

with water

nnnnnnn
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North Atlantic cod trial It X FEE & {10

OCAT cage with UR30 mesh fabricated in the USA. Normally submerged 10
meters below surface. Note extreme fouling on plastic structure and absence of
biofouling on copper alloy after 4 months. Cage survived hurricane. Cod did not
bio-accumulate copper and were in excellent health.
TERNEXEHHWURIAEEOCATHE. BF , NERREKET10K, FA4IIMNAG , EERHHE
LHAFESFAR , MASEMALIEELER A, ERETUERZARNER. E4KKEEHN
W|AR , EKBE.

=
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Ocean farm technology #BFFMEHF AR

Night assembly of Aquapod at Open Blue Sea Farms, Panama for trial 11km
offshore with cobia. Three Aquapods are installed, each with a different form of
copper alloy mesh.

EBESHNEXERRG , BELEAquapod , EI1ABRINEELARENEARR. BRN
=AMNAquapod MFEER T FRNEESEMK,

16 CY'PPER



Aquapod installation Z#&EAquapodflSEMHE

%
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Marine cage aquaculture in China #E&E$#EMFE

= 20% of global marine production

20% Y £ KK R

= About 1 million small cages filling all available
sheltered coastal locations

91007 M/ PMBERRT AR &L FFREN BFE X

= 100 m? typical cage size

=R KN 1003L 5K

= Diseases spread between fish cages crowded in
near-shore locations

MF&EH S ERSHER

= Existing cages are not strong enough for more
exposed conditions

WAMMERE TREZ SR BRRY

= Currently developing range of copper alloy mesh
cages for near-shore and offshore conditions B 8l

EEFRATHEENBEERGTHEHES R

= Main project partner is ECSFRI — East China Sea
Fisheries Research Institute = E 50 B & U #4
RECSFRI - FRBKF=HFFEPT
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Cage and mesh testing at ECSFRI

FEECSFRI3 17 M 580 3=t
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Conclusions &1t

= First steps taken to make copper alloy cages a global commercial reality

HEEMBRIHF EFERENELNE

= UR30 (Cu-Zn) already established; Cu-Si and Cu-Ni being evaluated

UR30 (fit¥ 5 €M ) ELRIM R AES S ERRE S EL TR &

= Innovative cage designs suited to copper alloy cages being tested

BIFT RS MR ITEEN 2

= Resistance of cages to fouling and corrosion demonstrated

HEEMBEBHITR , MEHRNIFE,

= Improved fish health and growth demonstrated; monitoring on-going

MAMSEMETEEEREEREE ; KWLM,

= Feedback to date successful; future results of trials will be reported

€S HIEBINRBEIRE , FRENETRUREER,
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A better technology for fish farming

First steps taken to bring copper alloy cages into use in China

Copper alloy materials for aquaculture cages are available in China
= Resistance of cages to fouling and corrosion demonstrated

= Innovative cage designs suited to copper alloy cages being built and
tested by Chinese industry

= Expecting same improved fish health and growth in China as
demonstrated in Japan, Australia, and Chile

= Opportunity to create better living conditions for fish; better profits for fish
farmers; better quality fish for people

CUPPER
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