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WO 20061066360 PCTIAU2005/001973 -1 REDUCING BY-CATCH OF
\§5%%9§§60F|ELD OF THE INVENTION The present inventigef@fgﬁggs)t&wn
IS

an apparatus for reducing by-catch of seabirds and turtles during Ing.
The present invention also relates to a fish hook. The 5 present invention
further relates to an ingestion barrier-or a hooking barrier to reduce by
catch of seabirds and turtles during fishing. The present invention also
relates to a method of reducing by-catch of seabirds and turtles in fishing.

BACKGROUND TBEPEGING B¥HON TOH 64y $RABERBY is a widely
practiced fishing technigg:ipt dspupag:ip\eaistTiesse quantities of fish

each year. Long line fishing involves setting very long fishing lines, in
some instahee LIS ISURRI ISRIGHRS 3 AHSHIAGEBA B abriiragmaycatch. of

seXFIMG RHAGALS alrthousaRgs afthoaksssuspended Mesraamit ingsivilbok. The
each hook being baited. As the main fishing line is f rear of th

d off th
DL, BEEH DA DRV, TR THERGHS Mator T Ea g ce by-
catth fighingieepihd bemigdioe-fighingihas Phevesstatiaantifficibotitdaieniguemethod
for catching fish apd as such forms an important role in feeding the world.
Ofﬁﬁwﬁéﬁﬁﬁo&gﬁ%%ﬁési@ \%‘é?tyegfﬁc%{[e&r%nt%chnique for catching fish, it is
unfortunately also responsible for the deaths of a very large number of

seabirds and to a Iﬁgwﬁa . If& %ﬁﬁﬁgﬁgﬂmicular, seabirds,
etre

such as albatrosses, p S an shearwaters are attracted to the long

line fishing bomdianfding foratadshitpracited fakintetechbuiafie iahis peed to catch
1 gé@(&aﬂﬁﬂgg%{gﬁ%'eg&{%gwaﬂ%lﬂ AN ARALHISIPECORE P eKeL Y 8ng Tines,

to which the baits are attached in this process. Some studies have

ingenn dnsgnsramn texétlse & Fmgbooa fshias bretedarydar sy e vpfireds or
hBESHINRY herkedsperanoding fishing 1iaeckan BYBicAYYK themepditds divehe main

for the bait, become hooked by the hooks and are 25 drowned. As well

Fsiinggf Ao fed 1B TEB 21 1050l SRAR ARl B YRR R e water
wrAMaic-Q)ieatah piisaalkiEgs. Thenkyheatabhaiskrabids de prasenisciicss efchnique

RIS e e e XL G e

schools of fishhthahtheye dnecditbinpting teryBeeikstt. técimimiseiontatching fish, it is
ux?f%?gn%£¥§y%?sg rI]'gS ONSTOIE Yor tt S Lcea Vg I{/grsyt a?g@slgllixrrlrg)er of seabirds and to a
lesser extent, turtles, every year. In particular, seabirds, such as albatrosses, petrels and
shearwaters are aftracted to the long line fishing boats and dive for the baits as they are fed
out from the rear of the fishing boat. Unfortunately, many seabirds become hooked by the
hook to which the baits are attached in this process. Some studies have estimated that in
excess of 300,000 seabirds die each year as a result of becoming hooked on long line fishing
hooks. Typically, the seabirds dive for the bait, become hooked by the hooks and are
drowned.

As well as being a conservation issue, it is also in the interest of the
fishermen to avoid by-catch of seabirds. The by-catch of seabirds represents a loss of bait
and hooks that could otherwise be used to catch fish. Furthermore, fisherman often utilise
sightings of the seabirds to assist in location of the schools of fish that they are attempting to
catch.

A number of conservation and government bodies as well as the fishing

industry have provided recommendations on how to reduce by-catch of seabirds in long line
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industry have provided recommendations on how to reduce by-catch of

wRARisgs.ndeng line WO 2006,066360 PCT!AU20051001973,, 47 fishR%01973
operations. These include: - Setting long line gear at night. Seabirds

usually feed during the day. This has met resistance because it
decreases fishing time; - Decrease Iig%fs that illuminate the water at night.
The lights attract the 5 birds and assist in helping the birds find the bait.
O_peratigléfiér“l1 darkened conditions represents an occupational health and

fisking apealinms. Fhes IS into the water from the lee side of the boat.
Hooks sink fastttingrvtizgalinerptae dteighent Seitdiandhsitie; feddadilingg the day.
ar as fast.as possible and.keep the line coming up at a steep 10 angle
Th%el% Se%ﬂr’fﬁ%g?{lp(’F W s'afflnrccciner(rjlrp gteél?/i%hénc%ﬁus%e’frozen bait floats; - Only
use bait with debatechswiighis dldelsyzigaie tie metengmiblt sgbedights attract the
. which the bait (a ok) sinks; - re r9.5581¢ the Rids aVa¥naiti
bi %caﬁ’%t?essalrszelré ggﬁqgé%%vﬁfg rorgn ?&ee%%lfk 0 fhe%gat over the areas1 on

repadsents tiedonpaives! ealfe iy debipEdte; Use weighted hooks & lines to
help the hooks sipkfasietid Bif, IEPERENIEAN ACqHPIRNG! HEFHAMboks sink

safety issue with lives being lost from the practice; and - Don't throw fish
fasiendhimed e ap e tBERFBINEDHY SS90 into the 20 water, wait until the

lines are set. T%@hﬁg%ﬁ@%%&@%@@@wﬁ teshaveclimitedgnd a steep

sometimes minimal effect, increase costs, are hazardous and reduce
angla i ipfYHaetivity. By-catch of seabirds may also be a problem in other
fishing operationikabaitsRRPRESFO a0k thezfishaR IBRIEF
DESCRIPTION OF THE INVENTION In.a first ct, the present
invention provid §1§Hl%ep}3%ﬂlta‘f‘ﬂ|\éjfg?t?lﬁtgﬁtﬁ‘ﬁ’&rb@@g%ﬁ 3?%%58&%6 Uri r%e speed
at fighihghéeiapmdraduk)iseikging a fish hook and a barrier mounted in a

positon relative ig g TA00K 2450 HEbRE BT SASRAAIYEI cows
from the back of the boat over the areas where the long lines are being dropped;

- Use weighted hooks & lines to help the hooks sink faster. This
represents an occupational health and safety issue with lives being lost from the practice;
and

- Don’t throw fish guts into the water before the long lines go into the
water, wait until the lines are set.

The above measures have been shown to have limited and sometimes
minimal effect, increase costs, are hazardous and reduce fishing productivity.

By-catch of seabirds may also be a problem in other fishing operations that
use hooks to catch the fish.

BRIEF DESCRIPTION OF THE INVENTION
In a first aspect, the present invention provides an apparatus for reducing by-
catch of seabirds during fishing, the apparatus including a fish hook and a barrier mounted
in a position relative to the fish hook such that the barrier reduces or prevents hooking of a
seabird by the fish hook or ingestion of the hook by a seabird, wherein said apparatus
includes a degradable component that degrades when placed in water such that when the

degradable component degrades the barrier moves away from the position relative to the fish
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30 seabird by the fish hook or ingestion of the hook by a seabird, wherein

V@gl%@@p&%us includes a degradable component that degragies \B68s /001973
placed in water such that when the degradable component degrades the

barrier moves away from the position relative to the fish. WO 2006/066360
PCTIAU2005/001973 -3 hook or no dnger exists to allow the fish hook to
be taken by a fish. Advantageously, the apparatus also acts in the same
manner to reduce by- catch of turtles. The barrier becomes completely

hookeppadensrorrisie odlewribediszhny fhdedekrpPyadiddation of the

degradablg&%@%e&myf%ea@m@s theobasdensinksaitemdegradatidace by-
of the component has occurred. The barrier preferably also breaks down

catehiftf tdSassage of time following detachment from the hook or line. This
may occuriy sasiesinrdndissaiplintoscparardthen mechakism thbhishing line

af[afoggad baléézlgrgp%nent maagntfomgrlse th% rrler |tseI{ A\[_Ber%atlvely,[§| 18 ¢ after

hORENt ey Eomprse part of Tie Datrier. A8 a furth
degaitithatioé, tﬂmecaiagmadabiesammpmdeﬁfﬂmhym@nmﬁ@aaly atuithoerkls down with
the SHRRA0H 0GRS %%Bix oA RAEO ALaRIS U RARCHACHAIR cur by
Aer £period RS a placing the apparatus in water. The period of
cowmn@sdlmblytmﬁmmmw&ﬁ’gwémkﬂ@the fish hook and a bait

attached tq-{ag;ish NRAKIG) %9@1% 2éhpngedsphofdhasraRitdsdRcly, the

and preferably below the general feeding range of turtles. Suitably, the

degsedbiE OP IMRORSTG BYE CRRRTISCTRRGLE] fE1ce RaTHRTe i I B Al the

deSHIARY B &%&%ﬁ n??]@d% MaugisuitayriPoRtR: i@ 8Q Rimiet he barrier
may be mounted to the fishing hook. In this fashion, the barrier js
2l

maintaine PHIRY pJ&idrerianse cmpeaeh ARBRAF VRN ARTIRG Pl e after
plaehipaeshigietug @ntbﬁtbﬂokﬂa)paﬁﬂahltdﬁ@ﬁiﬁfabgdﬂﬂﬁ:ﬁﬁﬁjﬁcﬁ@ﬂm rchible the

duced and Alter b ted t
RGN A BELAED 1 e OO BB ETS O U6 TSR RO apebirs
andhﬁqib&ﬂﬂytbawﬁsnm’m gtherfiafstdintsethgmay cotiysristudebiyc|teepttiod of time is

ergf AR SoMPoRe AN Y, BINOHNIRGIEARAIY MRUOUAGIRE even

ot

Barrier 100K ma VA prise or Inc egradablle component.
mo&ssm%lﬁutmarnmltt@ﬁr@ama a retaining means for retaining the barrier in

position re %&?%@9%:@ &P %@ﬁsﬂﬁﬂg%&? AR BRARIE the barrieris
component. arrier'suitabl nctlons to reduce or prevent the
mﬁk@mm@gmmrelanve to the fish hook in which the likelihood of ingestion of
the hook by a seabird or other hooking of the seabird is reduced and/or prevented.
Alternatively, the barrier may be mounted to the fishing line attached to the hook.

In embodiments of the first aspect of the present invention, the barrier itself
may comprise or include the degradable component. Alternatively, a mounting means for
mounting the barrier to the hook may comprise or include the degradable component. As a
further alternative, a retaining means for retaining the barrier in position relative to the hook
may comprise or include a degradable component.

The barrier suitably functions to reduce or prevent the likelihood of a seabird
being hooked by the fish hook by virtue of the barrier providing a physical barrier that
prevents a seabird from biting down on the hook or swallowing the hook or being hooked on
any other part of its body. Thus, the barrier may comprise a physical barrier that, when the
barrier is mounted to the fish hook, reduces or prevents a seabird from biting down onto or

swallowing the fish hook.
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being hooked by the fish hook by virtue of the barrier providing a physical

WakiREatsprevents a seabird from biting down on the hookyQ¥r 4 r200s/001973
swallowing the hook or being hooked on 30 any other part of its body.

Thus, the barrier may comprise a physical barrier that, when the barrier is
mounted to the fish hook, reduces orgrevents a seabird from biting down

onto or swallowing the fish hook. WO 2006/066360 PCTIAU2009/001973
-4 In some embodiments, the present invention may also reduce the

likelihood &t S¥5iIRbRdEBFiRoBIEERIb{FREARE BiRLAIsFPHYce the likelihood

of IngBEUehetmExamBikeRL IR Ak iRecamINY RORKkesHNMIeBkIpRY by the hook
featherﬁ of the, seabird. In such cases, the B%gier may also be described

begany SEAORPRESKR PEACRUATE i TSR BrHER RS o SR flso be

detutited. & fhackeng baraspietctiveipsabe likiitedaT hrokide s Bdramaaraidisurtles.
for reducin%1 by-catccrﬂ of setagtilrds duritn%fis ing, the.%ggaratus in%I%J in%% .
fish hook ant‘aBarnef RiGanted'to the Tk 180@%‘8 rarllle?l?p%ar VaTto uee
byprévie ifosedidute dngegtidshoigththd epkdrgtus eimblrdéngr mdaiirigpolf and a barrier
irds IStk jerisi t the fish
e At ] SR ol ook by

seghlirdn pldooliing frf vrahirds hohiln doaln erhilse the barsiendsidntat endimaattsd to the
ﬁs‘é‘ﬁ&%@[r{ﬁé QLR ﬂﬁ@ﬁﬁﬂfﬁ%@xﬂfﬁsﬁﬁ%&%&ﬁl%ﬁ?@ﬁﬁ{ &g@:&%ﬁ%ﬁfpmd

ecomes detached from ok or is removed from the hook to enable

in fateicoRhdhe sl cammattrisRlaerd ametaitheesiesene arhéateh degrades

subpethanie RS Masle eefiayfomRLrrgrRdaRieMRIeH8k or is removed from
Alternativelgéj part of the barrier may be made from the 15 degradable

thepopkita et Rk iethe g BY At material degrades, a part of the
barrier thatfacisdsrdestiscaithatikplitendiaieanteabird beiferhasked Batentirely
hook qr of abird ingesting the hook, may be removed or detached
SRR R (RO GRS BIE b Sy TGS Bt (PABafigm e
defprdniolantingthe soatritiatoviiea iﬂm_o&e;gméﬂa_ﬂsitmmmﬂnlid@mema peingf the barrier
tha %gt% (}roorré&lqcequg rﬁl?ea}l%lce)og]a a['gel:' rl]l'g] gsefasfﬂgorke\gl%(e},ntﬁ%ehgo or of a seabird
egradable mounting means degrades, the Darrier 1S no longer attached to
ingqéihgdkeahdowilhn@_nbetmqnov@im@mrﬁ@mmg ﬁslamukhemterngﬁvely, the
bofHE ALY a2 RAY RRRONISA Ml (RN BEREAR Y ARG the
the barrier in position and'the retaining means’is degradable in water.
MHBIREG AeAtH BeBe fBrfe diwrhtbendegidableneatmialhelmduntiashinearden the
degraBY bRy X ABRIS agFliR thak diRa Pt NORker RS Sl BIAY AR and will

clip the barrier to the ) _ _
tend to move away from the hook. As a further alternative, the barrier may be provided with

retaining means for retaining the barrier in position and the retaining means is degradable in
water,

The barrier may be formed with a mounting means. The mounting means
may be, for example, a clip that clips to the hook. The clip may act to clip the barrier to the
shank of the hook or to the bend of the hook or to the eye of a hook or to the barb of a hook.
Altemnatively, the hook may be provided with mounting means for mounting the barrier
thereto. The mounting means may comprise an opening formed in or joined to the hook,
with the opening receiving the barrier. Alternatively, the mounting means may comprise a
clip formed on or joined to the hook.

As a further alternative, the barrier may be mounted to the hook by use of a

suitable adhesive. The adhesive may degrade when placed in water. Suitably, the adhesive
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shank of the hook or to the bend of the hook or to the eye of a book or to

\{}?)9294?65969&9 hook. Alternatively, the hook may be provided \g@p, M&’(ﬁ%%"/s

means for mounting the barrier thereto. The mounting means may
comprise an opening formed in or joined to the hook, with the opening
receiving the barrier. Alternatively, thé mounting means may comprise a
30 clip formed on or joined to the hook. As a further alternative, the barrier
may be mounted to the hook by use of a suitable adhesive. The adhesive
mayrizyadegeadelubiresiptaied in water. Suitably, the adhesive WO

2006/06630Q fafe AN 4AANAR0ER ARy FRBMDE dep¥atgpioluble adhesive.

In some embodiments, the barrier itself is degradable, The ge radable
componentkadysaditlasommeassBwidsFdaiR fhe e WS SoHER  may

be made from apmetalthahundeigpas rapide Sroairasirtulhdmntplackgires rapid
water; - The component may be made from metal components that
CO%%%?@H‘W%W%@EONOQW when placed in water; - the component

may be made frome ebinishudet ammetad analioythatmetdergops galsathg undergo
corraosion when the barrier is gonne ted to the hook and placed in water;
ra;&% 11 walcer

SATRBIC SRNSSHPANY BRAY B

ﬁf € made from a water soluble material (for
example, a foodHsasedpmatetialaubh andestigar badedydatermpt isalioy that

unfg et MAteH o MEh SRUSAITIBKNG WARDIIPBIRRAIUL el eflaceie waer:
cor%poﬁent may Include a water soluble part that, when dissolved, allows
at least those pdits sbthpoparticnabiabreaidde fHeMkeliNGET clohgvkimpigral (for

ex?ﬁg??é," d 1 .43 falepartandauey from JAeReK mal SR ICeMP QRE IHagaa)asrial),

ricated from several parts bonded together with a water degradable

whiehhegriedinl dagrubes s @lpptddedlvater, causing the parts of the
barrier to fall awpyfemibchoRkyartiag ihedigalofibe tpefurtetipnlion dissolved,

catch fish. In a third aspect, the present invention.pravid oqk for use, .
Sl B o PAE GBS FPEF T RS R RS AR g A t

fallaBat i Wﬂﬁﬁiﬂﬁj‘ﬁt@kﬁaid barr.ier being effe_:ctive to reduce or

rCvenL Dok . e by o ook 1 9eSl O LIS NPl
with fistviitgr degradable adhesive that degrades when placed in water, causing the parts of
the barrier to fall away from the hook, leaving the hook free to function to catch fish.

Tn a third aspect, the present invention provides a hook for use in fishing
characterised in that the hook includes a mounting means for mounting a barrier thereto,
said barrier being effective to reduce or prevent hooking of a seabird by the fish hook or
ingestion of the hook by a seabird.

In a fourth aspect, the present invention provides a hook for use in fishing
characterised in that the hook includes an eye for attaching a fishing line thereto and an
opening for receiving a barrier or a mounting means for a barrier or a retaining means for a
barrier to thereby fix the position of the barrier relative to the hook. The opening for
receiving the barrier is suitably located in or on the bend of the hook. However, the opening
could also be located in or on the shank of the hook, on the eye of the hook or in or on the
barb of the hook. The opening may be formed in the hook as part of the manufacturing
process of the hook. Alternatively, the opening may be attached to the hook, for example,
by welding an éyelet to the hook or by using an appropriate adhesive to secure an eyelet to
the hook.
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characterised in that the hook includes an eye for attaching a fishing line

weeistosedan 25 opening for receiving a barrier or a mountig-Meansdeios

a barrier or a retaining means for a barrier to thereby fix the position of the
barrier relative to the hook. The opening for receiving the barrier is
suitably located in or on the bend of th@ hook. However, the opening
could also be located in or on the shank of the hook, on the eye of the
hook or in or on the barb of the hook. The opening may be formed in the

hook as paft &f i AsRAch 0% ARSI Broases sremideosbamia fitnennting to a
ﬁsthﬁ@ﬂlell i %@diab@}’tll?ﬂﬂ&éﬁﬁb oedl be the K&ﬂﬂ(béﬁfge@dh RRle b PXWeIINg:a relzduce or

eyelet to.the hqok or. sing ap appropriate adhesjve tg secure an eyelet
PSR IRSRE 16 SOBRbBRARD ‘Eﬁgﬁwﬁzﬁv@sbmmd@ﬂgéfmm@éemed to
cothe jntesamitioyention provides @ akier fdemauntingiéo B Hshieoktthe hook to

C likelihood af the, hook heing.ingested by, seabirds or to reduce |
R B RS s g ocoming
hopkehbeteribpebdths warive inommintgormitbladingutihat tserbisgradudicthewater
el 15MRUNE t }R:&ge ce a likelihood of the :

Suseabird taking th(gjo r%%%%ﬁi}]%g%ésl %nge an%%%%%%n%%e ggﬁ% %eft 2 150D ,Ced .
Wa§E barrier comprising or including a part that is degradable in water such

that the harrey lgses sipectutal iBieanly Avuedsiarmingd Ume.alter DeNld ey for
laced in water. In a sixth aspect, the present invention provides an

P ; U1 L .
mountng AR pdisehesk roraiyem iy rridenas RbsRabS BeinedResiptibe sewbiofls, the
indeetiks baing ingasies L sa&impibe 1AL ANPAHISIRRIHAIRG&h of 2 seabird

member adaﬁliéte to.come into contact with a mouth of a seabird when the

W}fﬁ%esﬁolﬁ%ag r &S U L BePEE Rothe Bl ddn i redcedediifistitopd of
mg'aqifsﬁby_ﬂw mweatlmg mg&iﬁg@ﬁsﬁk@?&wﬂ@ﬁﬁﬁ@m@m@@l i @@ is water
that i ter_so such that the ingestion parrier or part thereg
so e S B R CBITR RhRer DT o B0 AL U AL Ceeer
invention phovisesth ayppeiahespiesamiointindorigfigeswoktareaues heumting
kel ing. ingested birds or to reduce, or, prevent
e B e R R i oo o
Preyedtabeddna duble scabiidobe rtheh fslfakilitht sherppatitgs Onchtéintion biithe and a
dePATIBTd R RO Byer | e Is.adapted to :
e B B B A i o
to tae-Ba%h g hersie i Pareehiordamied ihacBasriar likvberted ére readiné delring the
hopesitionitelative tenth e eeaknyherit the dROFRMRAIR COMRANSALARIIANESd or

in . . .
retained In position relative to the hook, wherein the degradable component degrades in
water and loses structural integrity such that the barrier can thereafter move away from the
hook.
The barrier may be a shield that is adapted to be placed over a hook to shield

the barb of the hook. The degradable component may be a retaining means for retaining the

- shield in position relative to the hook. In this embodiment, when the retaining means

degrades and loses structural integrity, the shield can be removed from the hook. The shield
suitably falls off the hook and is completely removed from the hook or the associated line to
which the hook is attached.

The retaining means may be a pin.

The shield may include opposed surfaces that are positioned on either side of

the hook and the pin passes through respective holes in the opposed surfaces to thereby
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water and loses structural integrity such that the barrier can thereafter
move awagl front the hook. The barrier may be a shield that is adapted to
W BIUEG8Ver a hook to shield 25 the barb of the hook. The' 83@‘2@3@@1973
component may be a retaining means for retaining the shield in position
relative to the hook. In this embodiment,-when the retaining means
degrades and loses structural integrity, the shield can be removed from
the hook. The shield suitably falls off the hook and is completely removed
fagiBpeAeteiish of the pissogassiblinelat verhidhethediodhépattashetbo3@ss through
e e 0se .
b e DB o rlaive
th‘?ﬁ}‘%ﬁ}@h respective holes in the opposed surfaces to thereby WO :

2006/06636G8 RC T Q@@é@tog}g?ﬁre‘s%ﬁ@qﬂl@%%éﬁt%?#ﬁﬁegf éh%]ag&w for fishing

) ﬁoajtion relative to the hook. The pin may also pass through a hole or
IeRRS Pt iTRsPPIRE D8 IS PREMES s HetgrTeedihersmahonk ibristbnhook and
placiagiveetappaeaiokad baln isighthh espeetihe PieRaEb N HIRNRIOMHeHARS sinks

thod for fishing 5 inclyding, the steps, of providi t
g A T AR SRR e SN A PR e ApRaril kg ook to

théyeltyinipw Bedyok weiieokdfskby the bait and apparatus sinks below a

diving level.gf seabirds and the ingestion.barrier degrades. and falls off the
ookto. ek BT SR S B S Ao Paipoe te
likelifmeds @6 heekdig hooking.bivisy fortbetuasptives b likelinaediofvenkingare as

deBeaBaRIg:a] Nup faber agpests qf theRrs ea”%t?i{‘ﬁ‘{s‘? o, "ﬂ.”f%va%rti‘gvr?l th%:’gw‘i'm the

with reference to the first to seventh aspects e invention

. ingegiastibarrarAeplrspideea hyoking briigihdirisl Hwilbalsoltretombitrsttadhooking

baltiet eaeking PR MAY ﬁ%ﬁ@ﬁﬁ%?&%@ﬂﬂﬁ%%&%%@%eﬁéi&gng by other

" barrier may prevent hooking by other than ingestion. 15 BRIE

ION OF THE DRAWINGS Figure 1 is a perspective view of an
apparatus in accordance with an embodiment of the present invention;

Figure 2 is a perSé)ective view of an apparatus in accordance with another
RIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of an apparatus in accordance with an
embodiment of the present invention;

Figure 2 is a perspective view of an apparatus in accordance with another
embodiment of the present invention;

Figure 3 is a perspective view of an apparatus in accordance with yet another

embodiment of the present invention;

Figure 4 is a side view of a fish hook in accordance with an embodiment of
the present invention;
Figure 5 is a perspective view of an ingestion barrier in accordance with an

embodiment of the present invention;

Figure 6 shows a side view of an apparatus in accordance with another

embodiment of the present invention;

Figure 7 shows a perspective view of an apparatus in accordance with another

embodiment of the present invention;

Figure 8 is a perspective view of an apparatus in accordance with another

embodiment of the present invention;
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20 embodiment of the present invention; Figure 3 is a perspective view of

W0 mw&%& in accordance with yet another embodiment OfEIE?/EBa%(%'fbtown

Invention; Figure 4 is a side view of a fish hook in accordance with an
embodiment of the present invention; 25 Figure 5 is a. perspective view

of an ingestion barrier in accordance-fith an embodiment of the present
invention; Figure 6 shows a side view of an apparatus in accordance with
another embodiment of the present invention; Figure 7 shows a
perspective {8815 &f Breapsseheiiesiviavcofdanappaiaiaibtaeordance with another

engibliacimentief thadrasestdpyention; Figure 8 is a perspective view of an
apparatus in, accordance with another embodiment of the present

invention:;. W& S068/6685% (e CTmROBBts /51953 ingapgitive gmfodiment of the

preespeaiitejew of an apparatus in accordance with another embodiment
of the present inve tior%; Fég re 10 shows_the components for use in
W

another emb&diment & 2 SERETHR St CHBEFGR rBar s niwibgnRook in the
enprodessofifittingtiédoariér to the hook in the embodiment shown in

Figure 1.0;-&igure, 12,sho e bargier fifted to the hook; Figure 13 shows
a similar vié%qtl(r)e(éi%5?8%8%?%%{3%({%8%%% fawn as a transparent
item so thatieedathevposisionlaf thevbarimuan d2Herhedi cantaeisedriwn as a
trahSlGh Rehoéh 8,2 HeseraRRpnal e iraneh e Arod oflhe, fieh ook
shown in Figure 13; Figure 14 shows a view of the componen?% used i
another emD&HifER 6F apOysraasdienvas shramglutks Dsrsholiketfish hook shown
in PigeRsof fitting the barrier to the hook for the 15 embodiment shown in

Figure 14; Figure 16 shows a side view of the barrier fitted to the hook;

and Figurd B h bt eheHroatissneb i compoaeninareriadnethes srobrdiment of

the present invention;

Figure 15 shows the process of fitting the barrier to the hook for the
embodiment shown in Figure 14;

Figure 16 shows a side view of the barrier fitted to the hook; and

Figure 17 shows a front view of the barrier when fitted to the hook.

DETAILED DESCRIPTION OF THE DRAWINGS

It will be appreciated that the drawings have been provided for the purposes
of describing preferred embodiments of the present invention. Thus, the present invention
should not be considered to be limited solely to the embodiments of the invention shown in
the drawings.

Figure 1 shows a combination of a fish hook and a barrier in accordance with
the apparatus of the present invention. In Figure 1, the hook 10 includes an eyelet 12.
Eyelet 12 is used to attach the hook to a fishing line, such as a long line fishing line. The
hook 10 further includes a shank 14, abend 16 and a barb 18. The distance 20 between the
barb 18 and shank 14 is normally referred to as the gape.

The fish hook 10 shown in Figure 1 includes a further eyelet 22 that is
attached to the bend 16 of the hook. Eyelet 22 may be attached to the bend 16 by welding,
for example. Alternatively, eyelet 22 may be integrally formed with the hook 10 during the
manufacturing process for making the hook 10.
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DETAILED DESCRIPTION OF THE DRAWINGS 20 It will be appreciated

wWabdheoekyings have been provided for the purposes of dgsefiRitdhos 01973
preferred embodiments of the present invention. Thus, the present

invention should not be considered tg be limited solely to the
embodiments of the invention showri ™ the drawings. Figure 1 shows a
combination of a fish hook and a barrier in accordance with 25 the

apparatus Qf the present.invention. In Figure 1, the hqok 10 includes .
cyolet 15, TESARTASTS OR 10 e HOBE 2 Harh i Harger 24
indmdes | meafishing lynetdiidend ek b Aftivdrshalugesearstimnforindy fa bhendBb6 26 is
. 13.. ist etween the bar nd nk 14 is, ..

s, if ST FR/E RN SIS AL SRS Biiaion and
posiftudetredurliteingysion 2anirtd4 B0 thederndd 1o thediokingd whendhiedek 26 is

inse¥elehaiPay.pg aftached to the bend 16 by welding, for example.
Alternative’g%%eﬁelet 22 may be integrally formed with the hook 10 during
u

the manuf AGprotesETor ifrAkiAY theidiuk oW Sudersbadsoessentially

perPenbiloMiZR08/RRLR3 -9- The apparatus shown in Figure 1 further
includes a barrier 24. Barrier 24 includes a transversely extending

member 262 WFEh ihA5SERBleutRe raPRAGHS SRP VBRI & TgvgiZe PaUdR diapserted
thrisughegdietecaiveatie eyelati2 beateh ditaiihealslalivecohiriptationr 8aes. Suitably,

osition hetween.the ingestion barrier 24 and the hpok 10.is mainfained .
o R T8 00 SRR B QIS Rt 2P ocrcd it
eydingl02le Srethiir thashibay (A8 taati @xéndmesseydtialthegerpendiclariyl e hapreciated

. In.order to assemble the appar sh in.Figure 1, bar 26 is.
S RS e 2 A s s e et Sy of bar
26raidsodht hibtne 26x Séiiably}gmmmbbap@B@m&eimm cmm@mimm, the
oﬁ?ﬁ%@&ggf%@% 5@552&1@ RIARKL 'M&%%Q i@tgx@ﬁ%? Eg%all&sg %5t the hook as

ashion, the barrier 24 is mounted to the hook 10. It will be appreciate

sheriar ihElarambef Grerapieihegimtiretay R ooy Aedastigned &t theadjacent to an
imam%meém@%xs@émsn%%rﬁ%ﬁaﬁ@%@ﬁ Barbzenugly or tightly

received inside the eyelet 22. Further, the orientation of the barrier 24 is

such that tREFHAREE BAErevias ARLITRALPAR et Ealk asopbichEm biting
dolfnFdgty end . Hook exanplendhenfd R84 RS Mandsk ROTYUNEE: IBwiiowed by the

cegacent o.2n maginaly plage thal passes along.he leng(h apd heighfof
outline of a seabird and its open beak in dashed outline. As can be seen, the seabird 30 has
an upper beak 32 and a lower beak 34. When the seabird tries to close its beak over the
hook, the lower beak comes into contact with either the hook shank 14 or the bar 26 whilst
the upper beak 32 comes into contact with the further bar 28. This prevents the seabird from
closing its mouth around the hook, thereby reducing the likelihood of the seabird being
hooked by the hook. The bar 26 also prevents the seabird from swallowing the hook.

Thus, the apparatus shown in Figure 1 is effective to reduce the likelihood of
a seabird being hooked by the hook 10. However, the barrier 24 may also act to prevent fish
from hooking themselves on the hook. This is obviously an undesirable outcome for the
owner of the fishing boat. To overcome this, the barrier 24 is made such that it is either
wholly made from a material that degrades when placed in water or it includes one or more

component parts that degrade in water, with the degradable parts being arranged such that
when they degrade, the barrier 24 looses its structural integrity and effectively falls away
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The barrier 24 provides a physical barrier that prevents a seabird from

Qjﬂ?go%\gﬁgoonto the hook in a mariner that would cause the FB{J}%H% 135001973
el |rdQs

er swallowed by the seabird or to pierce the inside of the sea
mouth. For example, Figure 1 shows an 20 outline of a seabird and its
open beak in dashed outline. As can-3® seen, the seabird 30 has an
upper beak 32 and a lower beak 34. When the seabird tries to close its
beak over the hook, the lower beak conies into contact with either the

frogg dhedrpskk tpiceiiyey sk whiBtistfrshippaho bakde thonresdy foromtrhict fish.
with the further barid8o4 his RiexsPiathe.seakicd H&F‘m%%él%&%wg%g‘sor parts

around the hook, thereby reducing the likelihood of the seabird bein

degrsieda Bivaie HBdky e s ey pisiRfhe Trdcse MOR] Frakably, the degradable

pasiwaligwingihehenkefis thaeiaprRarshss AR NiFIgNRIE e RIFRRING R hook
tor§ %(la the likelihood of a seahird being hooked by the hook 10. However,
t

FIRSY 247185 SRE ALoYBiRevAMT S R BREHE SRR tiReAdEpa g poean. Tn
thiheninoek, fhbisisabviosislyifncndes abheipdBORRG I IRR HRYRES 85t which
.. fishing baat. To overcome,this, the barrier 24 is made such that it is either .
i Oav‘\?ﬁ%ﬁf& ?%at & rég)%g% m% ecﬁaﬁ{ﬁezftagg(é]ljé%og%%@ﬁeﬁﬁ“ﬂﬁa% nHatsply fo which
sepbiideleanoliveothnosl dbmpdeeslt martsthatf deghadedn that@oolith ibgligible and

. ' when.t degrade, the
o AT A0t R BL AR RS Ak MO IRNGREEEE, Wo
2006/066380 thoamhesnesiGbean3n-Fizirerh the hook | bymidaflythyr eyelet 22 are

suftdBtinehaldfl thishfasien the-hoak-s WeBssady Réi%%%%%aﬁs% tﬁ%gsby allow the

barrier 24 is suitably arranged such that the degradable part or pa
hogk ot dordhsrigurlel tnchey T arss e e Aihtines tfdainlaes: silsis sulativg] metal

alitiewiegdablmanarisiRasadRIME Resied affimeatis IHSLIRAST Hafdes and
p t&fg‘r@e re%red, for the baited hook 5 to sink below a diving depth at
2richiag s

d L afienidits beserlacsddtriin drerp e Suiaby:tHhe Pagifiels is cither
bitkdegbatitae emainsvieiaciiyridihtshaitedharkhas stkcRRIOw &A8BEbRlrevent
thv@mherlh?&cce%gsmle to seabjrd%g%)ng[e the %?(;#ed hook has sunk below

the Gepth 1O WHICR 08 4B FHe VR MoE AL 378k icidental by-catch of
seabirds offipat Rogloissnegligiblendnditoss of thesbpirigisiaradhedinek«eh the
I hoo catch fish can.occur. 10.In the, embodiment shown jn )
P e S e s B 5 0 ch tRBP RABEO, fewures in
compten, wihtibataatyvanciorfogioe resididnt noetahitmthcliebypatohathedcnobferred to
; I r imes. Stainless. steel is a
R B e IR e
24, in contrbat, Wepdenesashy valin dfiane Robikias &y thttashbeeripRiger 1 in
thifd the eRaNIGH ERdNeRAIRE 249 6118 Mtially as shown in Figure 1 and a D-

shaped member 42 extending from the bar 26. D-shaped member, in particular, includes a

bar 44 that extends generally perpendicularly to bar 26. Orthogonal bars 46, 48 extend
generally perpendicularly from either end of bar 44, with curved portion 50 joining the
orthogonal bars 46, 48. The orthogonal bars 46, 48 and curved portion 50 extend from bar
44 in a direction that is generally parallel to the direction of the barb 18 of hook 10. In this
fashion, the orthogonal bars 46, 48 and curved portion 50 points towards the eye of the hook
which assists in preventing the barb of the hook from being exposed. The barrier used in
Figure 2 reduces the likelihood of the hook being ingested by a seabird. Tt also reduces the
likelihood of external hooking of a seabird, foe example, by the hook becoming hooked in

the leg or feathers of a seabird.
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15 biodegradable or will eventually completely corrode away in the ocean
%%Wﬁp%ﬂt the barrier 24 from forming an ongoing hazard {35 1001573
ocean life. Figure 2 shows another embodiment of an apparatus in
accordance with the present invention. The embodiment shown in Figure

2 shares a number of features in condrhen with that shown in Figure 1

and, for convenience, like parts have been referred to 20 using like
reference numerals. These like parts need not be described further. The

embodimeRtEHEWIEIAE GURatherrrabs dimenttedtibp epnarrUsipLrecorfisugsayith the
prébenbatig R in FiBWR K ielHeMbaL 20 356R113/IVhaR S ROWRWEF Gt fatures in

and a D- shaped member 42 extending from the bar 26. D-shaped

A p )
CORRRThEF h P HRoNaY ThEigtissla be oonisatRkredtis dagpsigre denoted by like
re@&ﬁp&l‘lﬂl:lmt:ﬁa,’lly W@ﬁo@é%@?ﬂ%ﬁ%ﬁ&%@ 4&@83%&4&55@?3@_{@@% shown in
.perpendicularly frgm either end of bar 44, with curved partion 50 joining
T O e T T e T
orfhogimrl5Ote kterith frodnfinédrerfdhin GdtectRurstbaf &ioehesally paratigldahigoints
irecti a, 1Q. In this, fashjon, the ort nal bar
oD R B B S SRR o
Thedestiwinindve AigwgetAeddaebschthiddhbbioft orfithe ingle kpngad g it baraissabird.

407G AT Ol P L B g

beggminglBotipdia hedrasaderfiag pbokeabiid- the leg or feathers of a
seabird. WORZQRBI0GR3R0, mEJIUAY %pg(%%%ggegwi&}aﬁ'gﬂ%cﬁrﬁ%%? fhe present

further embodiment of the apparatus in accordance with the presen

nYgEHEAfrortoRe/Ariftsbilrs eh SRl AAn2riBtnk Bshded dharddepsb 78. Hook 20

aldeatisres dPeBaEPOTBrEN Al AWNGN BigieIsFRICRMISNLRER iHikBe hook 70
d featt%}[tes are den ted\% like re eren%(laj numerals and need not be )

UHRE B BLCHT T BRI . 05 ER CaR Y drihs peRpAe StenoRfduying to
join barfieth60 theitinelutie shoak .26 Opdumd Bohaiextepis geney@ales shown in the

o rét) gggr}gl(l%ﬁ baerS §3and further bars 64, 66. Bars 62, 64, 66 define a

riang & that pomts towards the eyelet 12 of fork 10 to thereby provide
protection fRagnrthé slaslysl 8notbokih®nt Tdfeahathier hiseek imFiger@ldhce with the

> kel eing ingested hy a seahird, It also
P o o e R Y A e p TG 24 shown
inthighgok Hyperoniimteooreishhendy Bictoatherslofies dealbiR dinBiguitegonally

ex BN 2ROk 70HR-26£qKdaNGe With,an %%P%QM%Q%%&% 9§e§6§@ta second bar

invention. Hook 70 includes an eyelet 72, a shank 74, a bend 76 and a
CopIppRont 99JBRt sts joined together by a region of adhesive 97. Similarly, bar 94 is joined

to the bar 92 by another region of adhesive 98. Alternatively, bar 92 may be formed as part

of component 95 or component 96. The adhesive used in regions 97 and 98 is a water
soluble adhesive. Thus, when the barrier 90 shown in Figure 5 is positioned on a hook (for
example, as shown in Figure 1) and thrown into the ocean, the regions 97, 98 of water
soluble adhesive start to dissolve. When the regions 97, 98 have dissolved to a certain
extent, they lose their structural integrity (this may occur when the regions are fully
dissolved or only partly dissolved but sufficiently weakened such that the weight or drag of
the barrier can no longer be resisted) and the bar portions 94, 95 and 96 simply fall away
from the hook.

Figure 6 shows a further embodiment of a combination of a hook and barrier

in accordance with the present invention. In Figure 6, a hook 100 includes an eyelet 109, a
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also has an opening 80 formed in the bend 76. Opening 80 is suitably

\fl%@tﬁ)‘é/@)ﬂs%ﬁ hook 70 during the process of manufacturing ﬂﬂ%ﬂ%g@@abﬁgm

can avoid the separate step of having to 15 join a further eyelet to the
hook. Opening 80 can receive the bar 26 shown in the embodiments of
Figures 1-3. Figure 5 shows an embotfiment of another barrier in
accordance with the present invention. The barrier shown in Figure 5 is

nerally similar tq the barrier 24 shown jn Figure 1. However, the bathe

S5 1w FHga AR b 0P A DARDEoE ot DHEC t© o
for9dedBeitidthissyerde Glorm whkttobaeasvepanant 05, andch, $eaonsdatiment shown
. mponent 96 that are joined 1o r by a region of adhesive 97.
Bl 6 DA ED (R a5 By B PG e RS such
that Her hatiledychai:@dmaydidiferpsdias @ampaoéd amjpohesit BB Or

component,96, ' sed in regi 97 and.98 is a water

soluble adk%s?\%g %H%%Qeﬁé%?rﬁﬁ%%grrﬁég lgj(%sseﬁ%%r@slr? %ur% %lisgt 105 down past
thepbasitidte didrsa the Sl U6 eatn plecabird Howm doitits Moatidalermdthe hook
100763 @aere%%au%@etﬁgq@eﬁ}%zd%% AR FALRIE RSNRES HRMEBK 100. The

dissolve. When the regions 97, 98 have dissolvedto a certain extent, they
bargise veedrisriietirad iateyFrduasidha dikeldendrierrirmab grakingrafrapabird, foe
exahigsiel oy 1Y RashiipboRaed iRuhswilicieribnysakgneshsuch that the

weight or drag of the barrier can no longer be resisted) and the bar

portions 94745 %486 WAYRY Anitaayrats (e RelReuke E s Eh s as a
wacflsheleppaditnenicnd A e bigatiohelydhinekeand Hadrier ikat is degradable in
ccordance with the. present inventign, In Figure 6, a hook 100 inclydes
R o WG SR TO G SR PRCPIR IR0 ST TE A 1o dceraded
toa betuinl@ﬁeat] dtddsasht Sedctbrlanitifichedel dietld@8rip2ithbjo Ik itioway to
PSS NS, YRRk EYRIeL 0B eGEIVeS R Bt 9%, ihich, in the
embodiment shown' in Figure 6, constitutes the barrier. Bar 106 is snugly
or tightly réiégived’ inheyelet fttBes eohbafimehediahd pfsemmaimeniivits In Figure 7,
. iy c ) ur
o L e

hagimg eliprélenesaeddhpiratroriipldshipelsdav atmaiddnd the louken Boaix the
indBaIeRBssYCce the likelieed ff the seabird Leing ngﬂfﬁ? @éemes d over the
elinood o

100. The barrier used in Figure 6 also reduces the lik f external

bepd okihg ok dednifdisoets X AP 5 HERIIR Btk hdbked in the
leg or featharsraéeseabieg. A0 bhedhan 106 spy-ie suitably nere fom it has

begt? %Egge tillgetorr]cget:eoric%!dnsglfy haag’ gunk below the diving depths of seabirds, either the clip
113 may be made from a degradable material or part of the bar 111 may be made from a
degradable or all of the barrier 111 may be made from a degradable material.

Figure 8 shows a further embodiment of the present invention. In Figure 8, a
hook 120 having eyelet 121 joined to the bend thereof has a coiled hooking barrier 122
inserted into the eyelet 121. This acts to retain the hooking barrier 122 in position relative to
the hook. As can be seen from Figure 8, the hooking barrier 122 includes a coiled portion
that extends over and around the barb 123 of hook 120. In this manner, the hooking barrier
122 prevents the barb of the hook from hooking into the skin or feathers of a seabird. The
hooking barrier 122 may also be sized such that it prevents the hook being ingested by the

seabird. The hooking barrier is degradable in water.

Figure 9 shows a further embodiment of the present invention that has many
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water soluble product. Alternatively, bar 106 may include a region 107 that

%dﬁgg%g&lghe in water (for example, by dissolution or by galyanic y»eas/001973
corrosion). When region 107 is degraded to a certain extent, it loses it

structural integrity and the lower part of bar 106 falls away to thereby
expose the bar 104 of hook 100, allb\]/\?lﬁg the hook to catch fish. 15 Figure
7 shows a further embodiment of the present invention. In Figure 7, the

hook 110 comprises a standard long line fishing hpok. The parrier 111 )
R B DA kb ol B Hor It thaed o F3inERdtedence, ke
refaranis hithelalSwill bidesctbraidbnthelilegestidubariter 1l tde Tioekki® noed not
be JISAMP dd LR 0telb 13 e spapped gueine bend ofhe nogk 4y e

IS acts 10 mou arrier he hook FAEr to-
hodiamgdratrich to sepmtate honethecholek i s0@hberitdremdiree fiptaded6toBar 130

e L R A 390 5% B g b
to fhialopk #dde Tetsvin thedeyricy abbeoroatpeif RRe i Aelativa tenky beokhtadisduce the
likErRRba segmada %&ﬂﬁ&%‘sé%i&li»ﬁ,eeﬁm%Wﬁ%&é’ﬁﬁi‘%ﬁ%ﬁgﬂé@?ﬂﬁ&ﬁﬁé%nd 132

present invention. In I;i-‘%ure 8, a 25 hook 120 having eyelet 121 joined to

of gréepdioiy 1ALredr hadertamam duking shiterte pinpaiseiderinkgnsreadyBrebarrior

becbéding pisraaiady iabhtaerbpakingbbrITier 122 in position relative to the
hook. As can be seen from Figure 8, the hooking barrier 122 includes a

coiled portior? HREHEkBIRds b5V EPERTF Ao IR dtAhath PE3BFHSR 120, ey be
deghigamafinettéhe hooking barrier 122 prevents the barb of the hook from

hooking m{g %ﬁg sklg Og# fee%%ksllegfs t%fe a msfe?ﬁ ég%.o%%%gﬁ%%kmg%e%q ;%%%%?g estion

may also be siZed su at'it preve mé%r
barseabirtlodheghookicgchapieris slegkadsbienn wialst ti ok @shpnisssar reusable,

f . embad fth ent i ion th WO .
e P LSBT0 D A B SRt i ich s
begsnebigahiedrihahenen drbRlparéong Hoe boekiagiepermtiiis trsfepbsceashimerasound
eVl e W&ﬁ@%&ﬁjﬂgw&m uhmitha qa&%%&%meﬁ%ﬂ%e%‘e%?@ﬁéh with

be described further. The embodiment of Figure 9 differs from that o
a 1efiged Tislihegdnel heeking prakisls oisirgbtrsichaihieriskiigi oy sisedt only be
prd @GR RATbEE oAb hinGhuaaSiBvwiall %P&&@ﬁ%ﬁ%ip TH3Ashing

that is inserted through eyelet 22' to mount the barrier to the hook and to

PoBbRHhE DARAEFTYIEE WoHack PRt ASRRHAS R e HBoR BerBeftices ravalent
to likelihesstofthadwakshopkinm e seabiih&itherty iogasiion enathemwisarticular
The f?ﬁ%?@ .13%{_I of extension 131 can be bent around the eyelet 22' to

VORRRSIFiEE thEHSAIE of the barrier

The ingestion barriers/hooking barriers suitably constitute an inexpensive,
easily mounted, single use item that addresses the environmental concerns of seabird by-
catch issues without adding significantly to the cost of fishing or to the labour involved in
setting and baiting the fishing lines. Indeed, mounting the barriers to the hooks can be as
simple as inserting a bar into an eyelet or opening in the hook. Thus, environmental issues
and the needs of the fishermen are met by the present invention.

Advantageously, the present invention also may assist in reducing the by-
catch of turtles from long line fishing operations.

Although the present invention has been described with reference to its use in
long line fishing operations, it will be appreciated that the present invention can be used to

minimise the by-catch of seabirds in any fishing operation that utilises fish hooks.
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becoming prematurely detached from the hook. 10 The barrier may be

in water, or the extension 131 may be degradable in water. In
&?%‘ﬁrﬁf?g%ﬁﬁents of the invention shown in Figures 1-9, the ir?g(:éré‘%gﬁ(mmwm

hairier or hooking barrier comprise a single use item whilst the hook

comprises a reusable, multi-use item.IFhis is especially suitable for

modern day fishing operations in which it has 15 been estimated that over

a billion long line hooking operations take place each year around the

world. To s&ﬁﬁﬁ? &ilrthapnbat it ELiMinesrizja ghatids afreseteiayentiodeday be

su@ st duedusrdtkelineedafibaoking seakirds ag.a %}%88‘& &€ shown in

,fishingi] boat need only be provided with a similar number of hooks to that

P o WetaaYs sy Satyoctriinsnifieeratiie AutiRT Ariaeaadeo dalseradable

panithleniuybb e afiblg estiansgasiies slipaldns dasders esvalen 2049ithearrer to
thre}%moq(erﬂ{a%gkmg cf)(ggeratlonﬁ anticipated tq be conducted during the o
Barticular YoTRYE SR RERINY FEIPTHENRHYLS fdH B AFFRansIBRng for receiving

arldalriblings thtabbpk anstisutecaidinesdpengi vecaeasilyrsoi e dndinglgiHs ehe barrier.
re that addresses the epnvironmental conceyns of seahird by- catch |

H!lltsssr}étl W}Illt out. gé;h mtS sﬁg%ﬁ%%d:?%tg WO of AiSHHYE O ’tﬁgelaii?éﬂ?r may be
minysedets it BooktiyguandibaiagtiselfisitngHisbe. |uehe;noed ttingition also
R S04 0 imple as inserting a bar.into an.eyelet or,
o S B R o R Ao i R Bia i any

PaEREaBEcsHemharg B prkierhamisstiseriiedvEntiageously, the present
invention alsReBav RIS il SIHCIRCE ARG BY weRle thQf fu %ﬁé@%'g&%%%%oluble

fishing operations. 30 Although the present invention has been

PR et At 2 forRTRIG: (o amelas Riskp e neduchan pealt based product).

Angpreiciaiedithatye nege ke ieRaa RBJHEsh e diiNSS A anid galvanic
by-catch of seabirds, in any fishing operation that utilises fish hooks. 8\_/0

Co b BOIEA) AT S80S0 679 165 TS KAl i dimerts, he

geanmie ciate doatrtetiesent doveninemmMay aRics UsGeplible 48t ¥aRatoRaRRd hook

odifications, Far.example, the embodiments shown in, Figures 1-9 )
N SEe RRFAGH BAA GPET Wiooliths adhesiv

SCIl cglll%%af)glrrler as
theteigrestebitesqart: theriagesidopdssibxe ttheichsepanaiesdlip Mmayube usethiOngestion

oSS AR TIPS NS T BRI SR e
sofguk athesty e disspty sedbivingpsticaherfomrabisismag amtifhiidingytiieahtdook.

Figures 10 to 13 show various views of a further embodiment in accordance
with the present invention. Figure 10 shows the components used in this embodiment. The
components include a standard fish hook 200 having a barb 201, a shank 202 and a bend
203. The components also include a barrier 204 which is in the form of a shield 205. Shield
205 is suitably made from mild steel, especially mild steel sheet or plate, or any other
material that will dissolve with little or no environmental residue. Shield 205 may be formed
by stamping.

Shield 205 includes two opposed surfaces 206, 207. Respective holes 208,
209 are formed in opposed surfaces 206, 207.

Figures 11 and 12show placement of the bartier 204 onto the hook 200. In
particular, placement is as simple as positioning the barrier 204 over the barb 201 of hook
200 and moving the lower part of the barrier 204 (as shown in the orientation given in

Figures 11 and 12) towards the shank 202 of the hook 200. When the holes 208, 209 are
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That clip may constitute a degradable component, Alternatively, the

‘garg%%m&pe mounted to the hook by use of a water solubllgzce}gmﬁlia/ﬁomgn
ular

urthermore, the invention also encompasses the use of any partic
hook described herein in combination with any 10 particular ingestion
barrier or hooking barrier described héfein. The component that is
degradable in water may be made from a water soluble product, such as
a food product (for example, a sugar based product or a salt based
PO&MWM%@%@?&%&@% sl drcho amie oo Bhsitfostahiag pin 212 s

indéRaranesiaRid Salenik, 00U OHIN WhRIRGeSH NG 9RERP AL QUR8G 205, the

body of water. In some embodiments, the 15 galvanic corrosion reaction

reiginirg ainrvhehereapa afdheshierk eoftiand compasitionrrfithnbenk had 201 acts to

refalacad tarnviatess Thesdrwiadahle fe@mﬁ@gﬁﬁim@ye%ﬁ&@ﬁmaéiﬁ&@ Wigies09.
soluble adhgsive that is used to secure the ingestion barrier to the hook

or used to MANTTRUTE B3 BLHORE BRifR FBn? bR e thi gedgeres rapid
gabamrierconmrandntthidndfisiasiiin behaddspwides Belublk adoesiveypically be

mdgsnoé\rlgsgtx?geiiggte %P%‘dl%géri{ iﬁxrefs ”Selgpz?g %Tg#ggg@‘g?gﬁﬁ%%%e h%pu%?t '6219111 212

igures Show various views o
is #rccontran cathwith il steehidin/20fiend Kigiseif Glstinvs thatacnitndatsainless

(. Ak ' . nents inclyde a standard fish hgok
<SE L 0 LSO 08, RN A AR e
thaf Basindrivi@deptipher 20dvwhighngal) enelfo maatfoabshisiel 208¢. Shietdliaghy, when
pl&%eﬁ’i@?&%@ﬁﬁ@f&%ﬁﬁ?g\%ﬁ%Q?,@Qﬁ(c\li@ﬂ%?é’é"qu?&eﬁiﬁglrﬁstc%%@éﬁ’la?{d loses its

any other 25 material that will dissolve with little or no environmenta
5 aleintsgEng oivalny iR B spynsteahisidkessmielbezibanmmadeisigdo sixty
mPRRASAbRIAEES BOGe2R fer3ERREINS RRe O A IRME %dﬂicient time

opposed surfaces 206, 207. Figures 11 and [2show placement of the
fopigiBps A ankd i P dReXb e Macsopairtchilawdiansimd o6 sdirdsas
positioning KfeeheiesabrhMier 40 aa bR e0hiDRkiA0E FMd KBOWIRG thfnersed

. Iowergar of the.ggrrﬁer 20%?%3 shown in the orientati?%tgiven in Figures |
P PTRRE 5 DRANS hE Bk BOYBRERH B0 RS R s05osion to
caR69i bre Wi 2 006/068 360 RIBT/FHu2(006B0189%3 plbeiparitioned Mithilaihe retain

e s T T e
A%ﬁ?@lb@@@‘ 206 isevadledppimddxithh Ehﬁi[_ﬂes'mﬂqhethpdkpmmhbt_b_eaan, where it
00 D 0] O R B Lt
unfriendly residue products.

Figure 13 shows a diagram in which the barrier 204 has been shown in a
trangparent form such that the juxtaposition of the hook, retaining pin and barrier can be
seen. Figure 13 also shows a modified hook that includes a lump or pimple 214 located in
the shank region of the hook. Lump or pimple 214 assists in preventing the retaining pin 212
from undesirably moving upwardly towards the barb of the hook. This further assists in
retaining the barrier on the hoék, A cross-sectional view showing the hook and pimple is
shown in Figure 13A.

Figures 14 to 17 show a further embodiment of the present invention. Figure
14 shows the components used in this particular embodiment. The components include a

hook 220 having a barb 221, a shank 222 and a bend 223. Hook 220 also includes an eye
224 that allows the hook to be secured to a fishing line. The hook 220 further includes a hole
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5 The retaining pin 212 may be made from a metal alloy that undergoes

%9%0 %}@é@ic corrosion. In this regard, it will be understood M&%@g@&gn
0 will e IS

typically be made from stainless steel and that the s
made from mild steel. Thus, the pin 212 is in contact with the mild steel
shield 205 and. is also in electrical cohact with the stainless steel hook
200. The alloy from which the retaining pin 212 is made is chosen to be an
alloy 10 that has a low potential (or active potential) on the

or gReainschehnesiiierafen ke brathefiybeviask- placed in seawater, the

retaining P lodrKiRIIO e RRIdIRINANIC SQIRSIORAND (OSBRI suitably is of
. Structural mtegrl)tgf/i/%/glcally within a time span that is chosen to be from

SRR FRASHEEOSE RiFRIREED B SlatssirmRadvaai dederntsiés haemhagiment
shewAUtESichiys reyides sufficient time for the baited hook with the shield in

place to sink below a diving depth aof sea pirds. fter the combijnation of _ .
ook, barrc BAETTBRITG W RS s F HEI ] THGiAo PP o & shied
22perivihgfdtipeacitiiey fetaiispigial sheergOepsudfisieficgalam iz osbdiosHield 228
cause it to Jose its structural iptegrity, .Thus, the retaining pin can no longer
o B S R P L 06 SRRl Lo then
simply fall Rasificnirg thé haoknRBD ofAkehertiarr?e7 204oisham hoekiAdm imsidailar to

th LGS dbMT P e Jepthsps &g%ng(g@% yhsis LA NILCOMBIe e Mowever, it

_corrode away with the passage of , thereby leaving'no _ '
digersiip st fhaipludidend iy esiatietpt balicis ifsignpesesd shfiwe 2dliadrenght into
aliWBIERAe RAErers20Mhas HRem SV dR 2o aRsRAER! SR PheusiBRtnserted

the 'uxtagosition of the hook, retaining E:n and barrier can be seen.

thyepgirdhe Releoienenrs e safirehdoithal fistiidtantbofpragidlzhple 225

inlgcatealdn23 dremshank eaioneidhe b asknbismp RpMRiesRfiasmists Kbsition.
preventing the‘retaining[%g 212 from undesirably maoving upwardly.

AgBiae drReBSBDPHHESHIBRI AR R ek st Aoty fetrBingapn act to
refainttie bbield A plass-Besiitialariahe Shpvsed) shebeok2and3oimpiteishicld 228 are
shown in Figure 13A. Figures 14.to.17 show a further embgdiment of the

PR R h o EGSE ET PG S0 LR SAM SBFN TR TG Ot of
thparidulas enchdtithe nppdiel corfaoen2lfsliBeliglala gnpalo@2Beiadhgyhen they are
. b .ab . .22 o.includes eye. . .

e e e L
is fgrefracidt videscamdsiestopd thaubrObeIcRPHET IUIROORIGR 1 Sdace6io the hook is

nRREBINGAGRA RS URNRA, NG ﬁ{%’k‘ihgfdtﬂ?ﬂi&%rﬁ 1% FORRABRISHY S ning pin

include a retaining pin 226, which suitably is o
also being present.

As can be seen from Figures 16 and 17, the shield provides a large barrier to
ingestion of the hook by sea birds. Further, the shield prevents access to the hook whilst the
shield is in a position shown in Figures 16 and 17, which also acts to reduce the likelihood
of a sea bird becoming hooked in the feathers or the leg by the barb of the hook.

As is common with the embodiment shown in Figures 10 to 13, the retaining
pin 226 used in the embodiments shown in Figures 14 to 17 will undergo rapid galvanic
corrosion when placed in seawater. Thus, the retaining pin will lose its structural integrity.
After that, the shield 228 is free to detach from and move completely away from the hook
and the line to which the hook is attached. Typically, the shield 228 will sink into the depths
of the ocean. The shield 228 is suitably made from mild steel or other material that will not

leave a residue and thus, it will completely corrode or dissolve away in the depths of the
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similar construction to the retaining pin 212 described with reference to
the embodiment shown in Figures 10 to 13. 5 The components further
waonebgdesmobarrier 227 which is in the form of a shield 22&¢mgirngoao01973
generally hemispherical shape. Opposed surfaces 229, 230 of the shield
228 are each provided with holes,;gne of which 231 is shown in Figures
14 to 16. Positioning and placement of the barrier 227 onto the hook: 200
is similar to that as described with reference to the embodiment shown in
oceaﬁigumﬁcjéasmg]g%ﬂﬂgygever it 10 differs in that the hoIe 231 and its
associat osed surfa e 230 %% nment with
oto 255 HFOE U TSTS 1 B30 BB et
madthbyuphnthiegholdd ma@b pb@obsmt&be@ﬂzlﬂa%@bmhte!daaﬁ&andlhlﬁa very
nexdURNANINE, IR 225 ARIDE D 223 0116 100l 220, RIS ACISIR. iendy

hereby retain the shield 228 in position. é%aln the dimensions of the

nd effFaly S HHE R SIK shg B oFrish e PRt Ay T 2econeT A S o @i T tdy
longshie t@bmlglqs@aﬁrar@ammiamme appeses surcesti2thA3 ohtheshieldly

228 ace.d part, Y, a distanc that Is very S|m|Iar %o or even slightly
increase the BS l’i%l‘tlﬁ u rease ICf‘OSt;hOf shing
smalle |ame er of ‘the saresu € opposed surfaces

229, 230Epgimylgr|p onto the hook When they are in position to thereby
resist rotafiopsaftheshield elaivedethahnaicwien e SRR INARIR Asin

place. It will be_ understood that the force applied by the opposed surfaces

slogp e hrdokern JARBTEE oh g USRSt Ry RERERATBHR TS Fitol o aks or
usedoms tﬂhe h@ﬁ}ﬁﬁgtﬁnﬁmﬂlﬂ&rﬁt@ﬁn@wﬁa@tsozaem@ow@&@iﬁnksa@webe@eethe
res 16 and 17 rovides a large barrier to | estion.of
R e R e S R e
the lwhtlﬂgﬂhhe tghi@@¢§lﬁ@1p@§ﬂlmﬁfbﬁmbn in Figures 16 and 17, which also

acts 10 regiice: P&Jik@k?%%&%t%%tmﬁ{%ﬁec%é@& Q?Qét@&ﬂa thE metal

feathers or the by the barb of the hook. As is common with thée
or a‘é%ies‘@mehtseﬁ%%h Hdagreacesity 19 WLV R ROk Sihthosrlyarig trrin

sea embodiments shewinlind-igutead hitl edilGahdatgenapidipaivasie nitially
rQsion when ced in sea ter Thus, the in |III se |
Sdeés:ttgr%::%t?ﬂal mtegn%/gfl %flteralhat hle|§1§§éj8 rletﬁ tﬁogé%tac?tnﬁo an Erable
1 haﬁi@?e@b?ﬁétetel&saﬁ\?éﬁ*ﬁr%ﬁ)the hook 30 and the I|ne to which the hook is
attachedTypieallyinaishisic: 228 wilksinkiinia dhgderss of the ocean.

de from mild-steel or other mr-marlnl that will

not leave a residyc’BRfY TRt Ii‘f’tﬁm‘%mbrpét’é &Wijﬁm TPifsolve aajeal
in the depths of the WO 20061066360 PETT, B‘@%/op 17 | @pode
rate m sea consumpiion | consumption
Reference electrode water rate in soil rate hot
drinking
water
Anode alloy type Cu/CuSO | Ag/AgCl | kg/A.year kg/A.year kg/A.year
4
Zine -1.1V  1.05to 12 12 Not used
115V
Magnesium: i
—high potential -1V 165V Not used 7 6
—Ilow potential 1.5V 1.45V Not used 7 6
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ocean with the passage of time. The shields shown in the embodiments of
Figures 10 to 17 may be simply made by stamping mild steel sheet or
walghsteeldplate. Thus, the barriers will be very inexpensiMg-t9,y200s/001973
manufacture. Moreover, the barriers represent an environmentally friendly
5 and effective apparatus for reducing the by-catch of seabirds in fishing
operations, especially long line fiér]fi%g operations. The shield is very
simple to fix to the hook and will not unduly increase the time required to

1o

AfUt-“llllCn?, nor-tndth légv easerthie cost fg‘ighing. Exan ﬁiﬁ)tgsue' UbiUlIéUbtb
were conducted to- q rmine 1%:%5G\garrosioh rate of some metal 10 alloys
that had been identified as pgtential materials for incorporation into the

barrier or used as the retaining pin of the present invention. Galvani

NOF@R-0SIon was selected as the mode by which the alloy would degrade.
Thus, corrosjon tests were conducted by coupling, the metal alloys to

L Mt R ST O Tt e O T RS P OB EFAES TR SRSt Br alloy that

2 Cwypre darfetecbibresiectingdiie metat it omahdydierehighestresgihseneater.
very negative (or active) potential on the galvanic series in sea water
compared to stainless steel and mild steel. Galvanic anode alloys were
initially sdfeenseiSaRRIRRAA YERRREHITE J& dne R sra ivair irpke dhem

suitdihle mfcl@ﬁmpi't@ébmﬂ ?b'ﬁe@l aai&@ﬁgwa&ednﬂérfﬁhiﬁml 94008 nTableidity
-Typical properties of some galvanic anode alloys: lu Open circuit :

U SAh At YgHEAT SHABe TOBIEA IR £5 BSHSIFPRGI AnbUE iAo o

burratepipeSees candé uisption lconsumplib p Referevier elpptimtenwatet rateldnsers,

beofilt FALE BRtGURKING, WAtRr ANpda ligy type_ CU/CUSO Ag/AGC
kg/A.year kg/A.year kg/A.year 4 Zinc -1.1v 1.05 to 12 12 Not used 1.15V
Magnesiuti® fﬁxﬂ@ﬁnﬁgté%lﬂw veryVeniiEsh\anttele dions e pRsRoRtign into
the ba2t¥6r1.45V Not used 6

Alloy M1 (0.1-Al, 0.2-Zn, 0.5-1.3-Mmn, 0.05-Si, 0.02-Cu, 0.03-Fe, 0.001-Nj,
0.04-Ca, Mg wt%) is a high potential anode material and is generally used for high
resistivity soils and waters.

Alloy M2 (2.5-3.5-Al, 0.7-1.2-Zn, 0.2-1.5-Mn, 0.05-Si, 0.006-Cu, 0.003-Fe,
0.001-Ni, 0.04-Ca, Mg wt%)

Alloy M3 (5.3-6.7-Al, 2.5-3.5-Zn, 0.25-0.4-Mn, 0.05-Si, 0.05-Cu, 0.03-Fe,
0.003-Ni, 0.04-Ca, Mg wt%) which are used in medium resistivity soils and water.

Alloy AZ61 (6.4-Al, 0.9-Zn, 0.2 Mn, Mg wt).

Corrosion tests were conducted by coupling the selected alloys to either fish
hooks made from 420 series stainless steel or mild steel. Sea water was obtained in the Gold
Coast Seaway Australia on the second half of the incoming tide and its temperature was
maintained at 21 °C throughout the experiments. Weights of samples were measured using a
Mettler AE260 Delta range balance and zero resistance current measurements were carried
out using a Wenking LB75L potentiostat coupled to a Picolog ADC200 data logger as a
ZRA (zero resistance ammeter). Corrosion failure measurements were carried out on a
metallic pin supported across a 420 series stainless fishing hook (3.20 mm diameter and
immersed surface area approx 1303 mm?) with a 1 kg weight suspended from the center of

the pin. The pin the support and the weight were immersed in sea water and time to failure
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WO 20061066360 PCT/AU2005/001973 -18 Aluminium L.00 to 3.5 Not
wisach§odé365V NO TES: 1 Magnesium anodes are not suitalote fAonéong 1973
term protection in sea water. 2 Copper sulphate reference electrodes are
not recommended for prolonged use.ig sea water. 5 Magnesium anodes
have a high negative driving potentia]I which makes them suitable for the
protection of steel structures where the environment has a high resistivity

waSUehasdn anilend.iisshoraieriMagnesiup ananesae werdhaxdensively

for the protection of buried pipelines, and also in hot and cold potable

water applicRHOASEIES dBR dRTSBIE HEERe it Yo rasRs - poY s the
alleyewngnciapied 10 Fhmfaltowsay alitysewergddentiies assuitaligallaysades for

incorporation into the harrier: Allo 0,1-Al, 0.2-Zn, Q.5-1.3-Mn, 0.05-Si
agTyt 6,%\.‘83- & %gﬁﬁq? iV 6?(%’-‘}&2!’;%% W of‘ies%lazigf‘é%ep%ts B B dRessUred
comyateni adtenthisngemeralleUsgdwberhighp lekis titatyl soilscahchiatiéd stekb

Alloy M2 (2.5-3.5-Al, 0.7-1.2-Zn, 0.2-1.5-Mn, 0.05-Si, 0.006-Cu, 0.003-Fe,

0.001-Ni, 0.04-Ca, Mg wt/D) Alloy M3 (5.3-6.7-Al, 2.5-3.5-Zn, 0.25-0.4-Mn,

0.05-Si, 0.88M4, 0.03-Fe, 0.003-Ni, 0.04-Ca, Mg wt%) which are used in

StaMAYM FesialMiyasdils and water. Alloy AZ61 (6.4-Al, 0.9-Zn, 0.2 Mn, Mg
stawt). 20 (Corrosion tests were conducted by coupling the selected alloys to

Areither fishedp@oksomaderfommA20 series: stainfessosigelas Mildsiael. S8fa/20min
mrater was obtained in the Gold (Coagt Seawayfddstralia on the second

halto$ the incoming tide andoitg temperature was medmamed at ZDC 0.012

thn@dghout the experiments.2A&ejghtsésmmples welgByisasured44sing a  0.015

Metler AE260 Delta range hidance angd2sro resistasi®-@hirrent 508 0.019

mé8&sRinements werg |carried 28 out usingoa Wenking2Bo5L, poteftibstat  0.021

cotfledd to a Picoldg ADC20M4é4ta logdBras a ZRAL{Z200 resistaftse 0.025

Hakmeter). Corrosion|failure megsurements Were carried odt on a metallic

pii3thported acrdgds a 420 $€8es stdidleds ifishindpR8ekEB 20 mrd1 0.011

diameter and immersed surface area approx 1303 mm2) with a 1 kg
weight suspepded from the center of the pin. The pin the support and the

weight were immersed ip sea water and time to failure
Steel | Magnesium
Area length | Areamm”® | Current | Corrosionrate | mm/yr mm/20min
mm” mm Amps mm/sec
414 18 248 0.012 6.61E-06 209 0.008
1457 18 248 0.016 9.15E-06 289 0.011
3127 18 248 0.020 1.14E-05 358 0.014
5426 18 248 0.027 1.53E-05 483 0.018




10

15

WO 2006/066360 PCT/AU2005/001973 -19 was measured; the
Wnghsiresf the pin and the support immersed were noted.,Fable 2 os/001973
shows the measured corrosion rates for magnesium alloy when the alloy
was coupled to stainless steel . Table 3 shows the measured corrosion
rates for magnesium alloy when the #loy was coupled to mild steel, Table
4 shows the measured 5 corrosion rates for magnesium alloys when
coupled to ste}inless steel and mild steel. Table 2 Stainless Magnesium
Steel _ Arérﬁl?_‘éﬁgth mm Area rnnT Current Corrosion rate mm/yr

MAJ]B_\;m 2065k s N M) M:{gﬂ&/ﬁﬁﬁlj 09 18 248 0.0171 9.66E-06 305 0.012

164% 984148 0.0228 1.28E-05 406|0.015 3410 18 248 0.0285 1.61E-05

508/0.019 580?194&324&1@@1&@52 1.7 2Er@enb44 81082 A e BA%i6).037%
2.11FA35:6668°0.02° Hook | 1342 (| 1idR3 ~ eaf127 9.23metfe A8 |
Table 3 Steel Magnesium Area length Area nmmmféetP-$- Corrosion rated
paihyr mm/A0hin mm2 mm ! A8RSs|rma/8ee U D4388-248 0.012 6.61E8%
209 0.00813457 X8248 0.016 BAFE-060R39 GARE-®LB7 18 248 0.020
1.14F-05 35830,09805426 18 248 0.02026RR-08H863 [0.018 15 W7
2006/066360 PCT/AU2005/001973 -20- Taple 4 Alloy |Stainless Steel
MEgnesiurtB03 - 881 0.02 | 1.59E-06 1.48
1303 | 980 881 | 0.055]| 4.36E-06 2.59
1303 | 980 128 0.034 | 1.83E-05 17.73
1303 | 980 65 0.021 | 2.35E-05 35.35
M3 1303 | 980 604 0.042 | 4.83E-06 3.79
1303 | 980 364 0.034 | 6.58E-06 6.27
AZ61 1303 - 889 0.028 | 2.20E-06 1.46
1303 | 980 889 | 0.051| 4.01E-06 2.57
1303 ] 980 124 0.033 | 1.88E-05 18.38
1303 ] 980 57 0.021 | 2.56E-05 40.15

Based on the assumption that the corrosion rate obtained for the galvanic
couple is the overall corrosion rate for the material, a cylinder will lose 0.022 mm from its
diameter in 20 min when coupled to a 420 series stainless steel hook of diameter 4.50 mm
and overall length 95 mm. Taking an average tensile strength for magnesium alloy to be 248
MPa, the minimum cross sectional area for a pin to support a load of 1 kg is 0.039 mm®.
This equates to a square pin of approximately 0.20 nmm x 0.20 mm.

Testing was therefore carried out by loading a pin fashioned from Mg alloy
with approximate dimensions of 0.38 mm x 0.40 ram, This was the smallest regular shape
that could be constructed from the magnesium alloy available. The 1 kg weight was
attached and the pin supported through the eye of the hook. The apparatus was placed in sea

water and time to failure was recorded. The results were as follows:



Steel Area Area mm Current Corrosion Area Ratio Area mm2 mm2 Amps
%g@é}g%g/%athode mm/sec MI 1303 - 838 0.029 2.38E-06 2}%5%413%%001973
062 5.18E-06 2.72 1303 980 89 0.026 2.08E-05 25.67 M2
13031 - 881 0.02 1.59E-06 1.48 1303 980 881 0.055 4.36E-06 i 2.59
1303 980 128 0.034 1.83E-05 17.73 211303 980 65 0.021 i 2.35E-05 35.35
M3 1303 980 604 0.042 4.83E-06 3.79 1303 980 364 0.034 6.58E-06
6.27 2761 1303 889 0.028 2.20E-06 1..46 1303 980 889 0.051 4.01E-06
2.57 1303 980 124 0.033 1.88E-05 18.38 1303 980 57 0.021 2.56E-05
MiohesiBased ON HEASSemPieRinal fggyrosion rate pbtained for the
galvanic couple is the overal| corrosion rate for the matefrial, a cylinder will
ARFED . FPImm from its 5 didmeter in 20 min when coupled to a 420
werias slganlessssteel hook of diamatet 4.0 nuUn and overall length 95
mm. Taking an average tensjle strength for magnesium glloy to be 248
(MPa, @é mihiflum cross sedtidnabmeecfor a pin to support a load of 1 kg
Lis-0-039-mm2.—This-equates'to a-square pin-of approximately 0.20 mm x

0.20 mm. Testing was therefore carried out by loading a pin fashioned

from Mg alfthe ddvdthsapp it dibersions HHiakdstmbinatb4@ieanhd a hook,
s wa th%1 maIIe %%alar shape that could be constr cted from the

mag RELURS OV SVA AR ik 3 RYNiTHt %némﬁ’c?ﬁs@ Thirtgeigifo achieve

thesdppordectshiooudptbediye eh thevhook chtwindpirralyscoasiphdtedini $@éween a
e to failure was recorded. The results were as follows: 15
ba%%%gggféig 6360 PCT/AU2005/001973 -21 Magnesium Dimensions

Time to Fafiiker modifications and variations may also be possible. It will be

appreciated that the present invention encompasses all such variations and modifications

that fall within its spirit and scope.



approx. (mm) 0.32 x 0.63 x 8.74 11 min 17 sec 0.56 x 0.75 x 7.36 32 min
5sec The above results show that a barrier, or a link between a barrier
and a hook, can be produced to provide failure at a given time when
immersed in seawater to achieve 5 the desired result of providing an MCSLLP
environmentally friendly corrodeab[%eglink between a barrier and hook.
Other modifications and variations ffTay also be possible. It will be
appreciated that the present invention encompasses all such variations
cLAMdgnodifications that fall within its spirit and scope. 10 MCSLLP 22
CLAIMS: 1. An apparatus for reducing by-catch of seabirds or turtles
L. dur,inéf’figﬁﬁ?éﬁ,“%ﬁef%pﬁ&}‘é{a% RYERGH g°§ %%ﬁﬁ%%v?%ﬁ‘&%%g‘ﬁﬁ‘élﬁr#%ﬁ%dm
appafeBiPasitichnielatieh totheafish badkrsmohiitalt the asitemredades orthe fish

revents hooking of a seabird or turtle he fish _hook.or | '
roof e T o e STt e o o SRt PITOR Ml o
hookamprgestitrihet tedraclebynvh erripkdcet tirtigatwhelgsh stidtanpprsatisencludes a
degxqg%?ed@cmﬁ)oﬁgm Wﬁ%&%ﬁ% %?e?i Ehgcgé‘ HHeLRSF QPR tePMRIS el degradable

detached from the hook and the fiShing line and moves awa%?;rom the

compesRsriearative thetherrish PRSRIET AEPIBIIEY e%é1sh8 ARt fife iR ok the
fishiRe B EBkRMEY BsTisthy26-AYh RBRBERIVE AfEldtethéTislalavl yyherRiighexists

degradable component %npri es the barrier itself or part of the barrier or

to allow thaifish aeelrinbnieketdiethrier, or a mounting means for mounting
2. the'bariepiaihrhoskdsimsetainiogimeans/foreietahrinds thadbalrienimponent

position relative to the hook. apparatus as.claimed in claim | wherein
corfi DG Lo e ERe e AT AR e iy HES LG,
or heapgapgtasanswatemctningathparatrierato clednhedkirociaimst@inihgraieatsefor
ri 90 i [ %f;ﬁi ;Qf t&gg@&@ the fish hook and a bait
1retaglt‘?tlél géc}) %ﬁ%@ﬁﬂ}h %10‘%12 toas&ﬁﬁ%g%elow a diving depth of the seabirds. 5.

3. An appbrapasies coptaiuerhieielpimalwitsisin the ¢remsia e sarepeirnbdasrrdes
aftemteperiod of time after placing the apparatus in water.

4. An apparatus as claimed in claim 3 wherein the period of time is sufficiently
long to enable the fish hook and a bait attached to the fish hook to sink below a diving
depth of the seabirds.

5. An apparatus as claimed in claim 4 wherein the period of time falls within the

range of from 1 minute to 60 minutes.

6. An apparatus as claimed in claim | wherein the barrier is mounted to the fishing
hook.

7. An apparatus as claimed in claim 1 wherein the barrier is mounted to the fishing
line attached to the hook.

8. A barrier for mounting to a fish hook to reduce the likelihood of the hook being

ingested by seabirds or turtles or to reduce or prevent hooking of a seabird or a turtle by
the fish hook, the barrier including a member adapted to come into contact with a mouth
of a seabird or turtle when the barrier is mounted to the hook to thereby reduce a
likelihood of the seabird or turtle taking the hook into its mouth and becoming hooked by
the hook, the barrier comprising or including a part that is degradable in water such that

the barrier loses structural integrity a predetermined time after being placed in water and

AMENDED SHEET
IPEAIAM



range of from 1 minute to 60 minutes. 6. An apparatus as claimed in claim

1 wherein the barrier is mounted to the fishing hook. 7. An apparatus as

claimed in claim 1 wherein the barrier is mounted to the fishing line

attached to the hook. 8. A barrier for mounting to a fish hook to reduce theMCSLLP
likelihood of the hook being ingested by seabirds or turtles or to reduce or
prevent hooking of a seabird or a t##e by the fish hook, the barrier

including a member adapted to come into contact with a mouth of a

eabird ar turtle when ries
tne SR MY IAUNRE AR i MEHOIE W RS0 Bt e b
a fishgnphindotwbikb dhsyotkahwtsikhede barrier comprising or including a part

0. thatigfegradableninpter sHothihal ihe Baiehlnses RiuctuR! IHaaBtaof
hoo{(:;ﬁredetermlned time after being placed in water and IPFNAP MCSLLP 23
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barrier can move away from the hook and a fishing line to which the hook is attached.

11. Apparatus as claimed in claim 10 wherein the barrier comprises a shield that is
adapted to be placed over a hook to shield the hook to thereby reduce or prevent ingestion
of the hook or undesired hooking of a seabird or turtle by the hook and the degradable
component comprises a retaining means for retaining the shield in position relative to the
hook.

12, Apparatus as claimed in claim 11 wherein the retaining means comprises a pin.
13. Apparatus as claimed in claim 11 wherein the shield includes opposed surfaces
that are positioned on either side of the hook and the pin passes through respective holes
in the opposed surfaces to thereby facilitate retention of the pin in position relative to the
hook.

14, Apparatus as claimed in claim 13 wherein the pin also passes through a hole or

opening formed in the hook to more securely retain the hook in position relative to the
hook.
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barrier can move away from the hook and a fishing line to which the hook

is attached. 11. Apparatus as claimed in claim 10 wherein the barrier

comprises a shield that is adapted to be placed over a hook to shield the MCSL|p
hook to thereby reduce or prevent ingestion of the hook or undesired

hooking of a seabird or turtle by the hook and the degradable component
comprises a retaining means for ret#ing the shield in position relative to

the hook. 12. Apparatus as claimed in claim 11 wherein the retaining
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allow the hook to hook a fish.

18. A hook for use in fishing in conjunction with a barrier mounted in a position
relative to the hook such that the barrier reduces or prevents hooking of a seabird or turtle
by the hook or ingestion of the hook by a seabird or turtle, the barrier having a degradable
component or a pin associated with the barrier to facilitate retention of the barrier on the
hook, wherein the degradable component or the pin degrades when placed in water such
that when the degradable component or the pin degrades the barrier becomes completely
detached from the hook and the fishing line and moves away from the position relative to
the fish hook or no longer exists to allow the fish hook to be taken by a fish characterised
in that the hook includes a lump or an opening on a bend part of the hook, said lump or
opening adapted to interact with the barrier or the pin associated with the barrier to
facilitate retention of the barrier or the pin and to thereby assist in retaining the barrier in
position on the hook.

19. A hook as claimed in claim 18 wherein the lump prevents movement of the
barrier or the pin along the hook and past the lump.

20. A hook as claimed in claim 18 wherein the hook includes an opening, said

opening receiving part of the barrier or the pin.

AMENDED SHEE!
IPEA/AL



18. A hook for use in fishing in conjunction with a barrier mounted in a

position relative to the hook such that the barrier reduces or prevents

hooking of a seabird or turtle by the hook or ingestion of the hook by a MCSLLP

seabird or turtle, the barrier having a degradable component or a pin -

associated with the barrier to facilitate retention of the barrier on the hook,

wherein the degradable component®t the pin degrades when placed in

water such that when the degradable component or the pin degrades the
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and moves away from the position relative to the fish hook or no longer
mopstedstedheliivithe fish hook to be taken by a fish characterised in that the

hook includes a lump or an opening on a bend part of the hook, said lump

or opening adapted to interact with the barrier or the pin associated with

the barrier to facilitate retention of the barrier or the pin and to thereby

assist in retaining the barrier in position on the hook. 19. A hook as’

claimed in claim 18 wherein the lump prevents movement of the barrier or

the pin along the hook and past the lump. 20. A hook as claimed in claim

18 wherein the hook includes an opening, said opening receiving part of

the barrier or the pin. ,6?-JEi VED SIEE1 IPVVIdU MCSLLP 25 21. In

combination, a hook and an apparatus as claimed in any one of claims 1

to 16 mounted to the hook. &~~ SELF FETMAU
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