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AN ARTI FI Cl AL REEF AND A METHOD OF CONSTRUCTI NG AN

ARTI FI Cl AL REEF The present invention relates to an
wa@redorhizseal reef assenbly and a nmet hod of conspPeT/BEZ2006/000197

an artificial reef. BACKGROUND TO THE | NVENTI ON

AMARTlFI@rAIQmF ARDSA AETHO D ©FCONBTRECTINE AN ARTIFIGEL. REEF
for coastal protection and/or recreational purposes,

such as surfing. They are typically built in water

The pREBANAVEHtioR Tdiate T E® HitlcidBer@ e MbRf drdiometHoll @ftditructing an

| ow tide line. However, this nay vary in some
artificiplyegt i ons. The desi gn of the reef is nornal | y
est abl i shed from nunerical and physical |aboratory
udi es which deternm ne the opti num seabed shape that

BAC'?Q%QH&‘QSTQIT@EWENTéQNquaI ity of the wave. Di fferent

seabed shapes create different types of wave.

problemw th these sophisticated co ut er enerat
Multi- errara%?srepe Rt sher@mr?%sr@éera@ée Hesd 120 Spasia pETEon andor

recreéti@ﬁélt;%ﬁ#ﬁdsets hs't‘.r:&1t1%r’é‘?sur“fﬁ\be’l'li:/c-:ty dr8 tﬁﬂtﬁéll?@ﬁ'ﬁ in héﬁe@EéﬁPQ bfﬁz -15m
have been [ e rocks to fo
around BB eRenore TEARe [t sanebERES e AN ABErBHL Fi57E locations
surfers and they have | arge undul at i ons in the surface
The dtglgfgrt'r 8% ﬁgﬁ%%% ac?r%/qeﬁjy 8% g@%ﬁé%rpﬁ{@#rgee{r% {;\?ysrcal Iaborapory studies
whnchgaerérﬁmtel the opfALA §é@b§d Skl Fth&b;ﬁodUdéb arreewegmr@mqbam@mrtthe wave.
se were filled in the hull

m | ong were ado
D'ﬁer‘iﬂt Sﬁaﬁ%%ﬁ@eéﬁi?af%& er&F‘BthB%%Iot"lﬁa"Fhe seabed to formthe
reef Over 300 cont ai ners rray be dropped. The | ack of
ccurac IS t hod, however, so led to | arge
A problg i %ﬁ%e %99&1 SiFiGh SPTBHET Benar e ﬁgeress'aﬂfaégehaﬂge%are not
availabRtd @bh&tfuct thehhgccataélyt y of the surfing wave.
Laboratory tests have shown that irregul ar reef shapes

cause "boils" on the water surface or the "tube" of

In thetgast, bRasRwRRré hald beearbuihig) éIMpWrbmﬁ@&rgeiregksaw fB@n tHaebarrier.
urfrn ride. é)?her net hod

en ad
Howeisig 548 oRE atp RARSTuSr o g 1 (o) Pae S L TAIpHs ghe surface
that carh lalestr@yqn@ qﬁ@htmﬁe eOifihgwWaeé S in érie étteemﬁ %{cﬁbﬂﬁoveﬂd&&sﬁhﬁmn quality,
I Ng. eac aln oSi tion. e CQO
geotexti REARES 4 Bro-a M UGB ARG PG T ng Wiz adopted: These were
filled mrré auln@rranreagéta@drthen@rctppéu lt& tHeyseabed & ffrH lthepteat: eDWSTt300
ired. Another problemoccurs if there

r
°°ntaﬁ'reé'5 'EQ}SQG‘HEQRR% n the mega-containers. The constant
wave

The lack of accuracy in this method, however, also led to large variations and undulations in the
reef surface and a reduction in the quality of the surfing wave. Laboratory tests have shown
that irregular reef shapes cause “boils” on the water surface or the “tube” of the wave partially
or wholly collapses, degrading the surfing ride.

Other methods that have been adopted include using divers and ropes to place geocontainers,
also known as mega-containers, on the seabed, and then filling each geocontainer in position.
The cost of doing this with a large number of individual containers is high, particularly if careful

placement of each is required.

Another problem occurs if there are gaps between the mega-containers. The constant wave

action can lead to erosion of sand between the containers and eventual sinking of the reef into
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action can |lead to erosion of sand between the
containers and eventual sinking of the reef intothe

W@ a00d/013BRus, accurate placengnt of the contai NPCENEZH06/000197
highly inmportant for the quality of the surfing wave,

the s@ROThE, abaﬁaﬂ‘etmweﬁqedluéﬁhe lbhtdinefs it ARyhIyERIpoRARIS: thd aaanty of the
term "seabed” is used herein to denote the floor of a

surfing yegye ANNAE e futiirred bty ehthe ragishapgnmade or
otherwise. The term™"artificial reef as used herein
i nc] udes any man-made construction that osj tioned
The tor SSBORH) MORSeREEET SRS KARPEA PO AT eRISa DG T 1ake.
manndie otawerkeeli ern in a body of water, such as man-made
breakwaters as well as artificial reefs, and may be
conpl etely subnerged or only partially subnerged.

The téﬂﬂi eFifFficla RePaRtRSH h@Fe%@fnbMdé@ﬁM ﬂh@ﬁ n@édé&fdﬁlsﬁ@sﬂon that is positioned
hout c}Ihe desg tion and the clains

ina bog)bo ngléan S@gﬁ;btp ndgd to fal,:pé the wave a@t&en@ n abgody of water, such

as méirpﬁh&ﬂé BRGkwatefNad WEIl HShNifciglerBsR, &% PRPBE e8mbRieNIsubmerged or only
xcl usi ve or exhaustive sense, that is to say, In the

partiagyadmerged. nc| ydi ng, but not linmited to". OBJECT OF
THE INVENTION It is an object of the present inventi on
[ artificjal reef and/?r a, netho

t rovi de, a
Unleseghgmjw,q?@qgﬁe%lr{e? pihergpe. targHa gt &he @ﬁﬁcr'P%ﬂ”l %\9 the glaims, the

words '@8hptige"D e oftfiAkiaY Ehd e Gik€ afé ko/b& Behstiubd irJ4reAtIBEive sense as
accuragggf than the artificial reefs 0

rior, art.
OPPOREI 1PN EOMPFE PH AV BINSDES: 57 oo RE PR e “oliding, but ot
limite@ts¥vi de an artificial reef assenbly and/or a nethod of
constructing an artificial reef assenbly and/or an
artificial reef and/or a nethod of constructing an
artificial reef which will overcome one or nore of the

I ior art, or will at least provide a
OBJﬁﬁgFﬁ%ﬁ@hﬁé{Ler obj ects of the present invention
may becone appar ent fromthe follow ng descri pt| on,
iven f ex. CE TH
tis 2 QiR CRE RSSBrON R ooy REan el resf apdler o megor
constfdtﬁﬂ@ngll'\ @fificiahieetwhish WilDéﬂodﬂHe adef ]?d bé tieglbydd me@g easily (ajnd with
e i nc it contai ners adapte
great?roacpg@g}jy@ng ‘Fiaft;?g'?ﬁﬁg{s %’cﬂ '¥°é #h sai d container

connect ed to at | east one ot her sai d cont ai ner by
. _connec . .Wherein in yse, thec ctin
tis SR TaRiE TICHAT ey ga fh PHES &niaHG e Bt Fread by Sr a method
of comedibiitarnbrtificialaaer dsbembmunaidn anhsrtiicial fdef hedlomg fiathdd of
ired material to farma

constgur?gﬂ% aB@ﬁ? ﬁI@HiESE\fILIC{l wH! overcome one or more of the proBleg\s of %e prior art,

or will at least provide a useful choice.

Other objects of the present invention may become apparent from the following description,

which is given by way of example only.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, there is provided an artificial reef assembly
including a plurality of containers adapted to receive a filler material, each said container

connected to at least one other said container by connecting means, wherein in use, the
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According to a second aspect of the present invention,
there is provided an artificial reef assenbly
w@ompisehg at | east one reeg el enent and a SUPEDNZ2006/000197
structure, the at |east one reef elenent being coupled
connéating h%aglﬁ Pplarthe pluFaligf cbffobntaﬂ'létﬁs Héfre‘équmédnﬁghfaﬂéﬁ lelﬁd?thetcontalners
en adapt e rt the at_|east one ree emen
are il i § et prauBt Rl e Sl e et oD Y oSt
and to be secured to the seabed to | ocate the at Ieast
reef el ement the seabed . i n desired | ocatj. o
AccortiGrB Arfiespnq aSREF! o 136 PLEcaR! IBYSTUAN AReers BroyIdef @grartiicial reef
asserfblgicomphsisg at leastdnkirééfeiethertell aasppoi biyudtute! iherat least one reef

C rises c S connect dtothes rt
clomg FRce GLPet o h@&ﬁﬁ?ﬁ% AR A5G A SRR BIFLIS Pebg glated to
suppdrhthest et dnesletfislbment wmetﬂea@mﬁgdnea%@f :alstamatroﬂ I¢tation and to
I nve ere

pec res
be seiicto R Sread [q brie Hie Fidest 208 Giah ipTiegh i 1 srgosg in a desired
locatibe &sforrn Beleastef partieieidn afifitisioedfl | ng means to couple
the reef elenent to the seabed while the reef el enent
is at the surface and to subsequently enable the at

Prefelabiis thsaa‘rf}fid’lai edefalsssrmbly furtheb gornprvse@ doopndganéa@t&ﬁnuaé@g: the
t ra ass
suPPqT T B AP TE etk FEEPEcebiedcs BPWe eimpor tuture o the

seabahe reef el enent being coupled to the support

structure and the support structure being connected to

the coupling neans. Preferably, the artificial reef
Accorairmetotal thiird asyeict 6ftle presentiaventibn rtrerk ie bRl %n driificRiN feef assembly

compRE B A= ge Gt 5B eV JEeings CPUIEYEre dlement o the
seabed Whilertag irseflejomen & awrm)mrtacstahum umteeqoeﬂtry d@l@bl@ftﬁé/aldéébt one
reef?]{epltﬁrrent ccor to a fourth aspect of
e

reef e&?ﬁ?’ﬁ?@@%%"? BiSgAPeq YRNbine £ P B?IWFB%@San artificial

reef including a pl urallty of containers filled with a
upred anpun f er .material ach said
PreferaZ: inenrge &ﬁwiqu’ B‘her&og{prlp%sagﬁu%qﬁ:g sgrtur:[&re,gée gt least one reef
elemar beap rouplby tecibeBappirtgrueas and WMeesupport shractoe ey tdithected to
th ﬁns hold the plurality of containers in a required
econug’ Wﬁﬁ?g?l on such that the containers forma required
shape of the reef. According to a fifth aspect of the

nticon, there i s provided t hod of
Prefefeie HR Al st e Y Emp Bt YRRt B B 1 g 1)
determ ning a reqw red shape for an artificial reef to
DExdhi8bPhe A& twb 8
Inon xamp einven |on 6 &F more reef elements are coupled to one support
structure. However, alternatively, one support structure could be provided for each reef
element.

According to a fourth aspect of the present invention, there is provided an artificial reef
including a plurality of containers filled with a required amount of filler material, each said
container connected to at least one other said container by connecting means, wherein the
connecting means hold the plurality of containers in a required configuration such that the
containers form a required shape of the reef.

According to a fifth aspect of the present invention, there is provided a method of constructing
an artificial reef assembly comprising:
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assenbly; ii) determning a required configuration of
a plurality of containers to create the required shape
wok@n/oiiski ed with a requireqg amount of filler pet/az2mmb/poo197
i ii) connecting the plurality of containers together
Bon??%[%%% d'lr[% g%%f}e% gf? oﬁgr Qﬁ%drﬁagne ﬁgg:ret(rg@ét@& &t the reef
V\/nerel rasééreblgonnect i ng nmeans are adapted to hold t he

pl uy ,Qal | feYortf nrﬁ%h@dgngé ?Q‘,?rlrflbu];ﬁ%n oﬁgylfrﬁﬁ)( 8P.{Hn't%ﬁ’ér§‘§d &eate the

i nouse.

pr esentrequiredrshapawhein ébi@l with preswirde arr@umeqfrﬁlﬂ%r rogterial;

conglr

ol SRS P oAl T g pans, s
el ementthdteash edidaontainer suohaededio at Ibast pne btheasaid container,

he rodiety e (O hodhs 0 2hab@q o B f Sontaners n

nmovi ng théeequized cestfignetion fuhemin bge.surf ace to the seabed

using the coupling nmeans. Preferably, the reef el enent

is attached to a support structure and the coupling
Accordiregaiosa $isthaspedt loé thet resemt invaptfnoy thess isurrevided a medwddifegnstructing

an artl‘ﬁé?al?e%’e%g%e}hﬁ&%ﬁﬁrsﬂ'fcgot he present invention, there is

nstructing an artificial reef,
t(r)e metdeodingonpruplngmeans jo atacheleimegt Roatedfat Blearweiree efoa body of
ausdpport structure; (ii) transporting the support
structure and the attached reef elenment to a | ocation
afii) t he segurirgctbe chuplingogansfto thet seabad piide the reef element is located at

'tﬂétsﬁrlfec?et bﬁ@ | ocation on the seabed; (iii) securl ng
r

€ sSuppo structure to the seabed using a coupling
nilans whovirg theeesfigieroent fron thetsurfacatedhe Reabeddssing thensptpling
the surface |ocation; and (iv) noving the
support structure and the reef el emrent to the
installation | ocation on the seabed using the coupling

Prefer%ﬁ?ncﬁe rdd BlefiaP |syattaE {5ed élg)%]pftlé‘rrhﬁw &ﬁ‘f?l cﬁﬁfiﬁrn? means is

m ni ng areurre sha or t cla
attached to the support structure

According to a seventh aspect of the present invention, there is provided a method of
constructing an artificial reef, the method comprising:
(i) attaching a reef element to a support structure;
(i) transporting the support structure and the attached reef element to a location
on the surface of a body of water above an installation location on the seabed,;
(iii) securing the support structure to the seabed using a coupling means while the
support structure and the reef element are at the surface location; and
(iv) moving the support structure and the reef element to the installation location on
the seabed using the coupling means.

Preferably, the method further comprises determining a required shape for the artificial reef.
Typically, the size and shape of the reef element may be determined from the required shape.

Preferably, the reef element may comprise a container, which is preferably flexible and may be
formed from a fabric material, such as geotextile material. Typically, the container is a
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Typically, the size and shape of the reef elenent may
be determi ned fromthe required shape. Preferably, the
WO e@f/0edsefrent may conprise @ contai ner, which PGI/NZ2006/000197

preferably flexible and may be fornmed froma fabric
megaééﬂ{a%{érm such as geotextile material. Typically, the

contalner is anegacoptainer. Typically, the reef

el enent may have a volune of between 30n8 to 1600n8.
Typicaﬁ%Rh& Pelf )éleHB?\t 2§ haté 8 VBRIM B belidath son’epasbom!. from

10mto 80m and preferably from30mto 60m Typically,

t he cross sectional area of the reef elenment may be
Typlcaflli] B rBPeib PRy havesd %ﬁ?ﬂﬁ'd‘ fbRe1 Ohk BS80S B8Rl bRiiahb@FReh 30m to

I'S substantially constani along the length of the reef
60m. el enent However, it is possible that the

cross-sectional area could vary along the I ength of

the reef el enent. Preferabl){, the support structure ?
Typicaily, the eromemsactisnakargais’ thedeelsTipontiaa brfroradm” to 25m”. " Preferably

the cr@ésf‘s@ﬁmr(a%rea% §u&térﬂ|§llyf Mstaﬁi't lﬁllﬂﬁénché I8ngth ©P tHedreBRdleméfite

contalner 1s er materi al Prefew%g é/
Howeyetigit @msbﬁéhat ‘f@e PFOFF éact\faﬂﬁlrﬁ% goyldl varyralong the fepot h reef
elemehfl’€ container is located at the installation |ocation

on the seabed. Preferably, the artificial reef is

constructed froma nunber of reef elenents. In one
Prefer%l? MR 8uBbort SRk RITh itiNforA R a WRBfth&l sSeBBots the rédfiehshea(s).

to one support structure. However, in an alternative
exanpl e of the invention two or nore reef elenents are

Wher@fh%@ga%?erﬁ&ttli‘g c§MEﬂ€F theSédrisihat i€ fillebn@itrpd filler intdtévial r Pﬁa‘ferably the
be constructed from a number O n
contala@rpﬁ fliad with thefileronaterighwhepdhp P%nta@ﬁé'Sﬁ%@FeCL?tgﬁ% *33%“#0" location

on theSddapegt structure or a nunber of support structures
wth two or nore reef elenments per support structure.
According to an eighth aspect of the present
PreferaBly ek iPtificial RRF & dohstlicld Fl6H aAhummidhefireef elefipis. uct i ng
an"artificial reef, the method including: i)
determ ning a required shape for the artificial reef;

In ond éﬁanﬁﬁé 6tk THvBBtich, bRE et eR-niepb (s éﬂé&ﬁéd orefsupport structure
[ ural |t?/ of contai ners to create the regﬁéred sh

Howeyarel 41 3Hegtptp SRATRPIP G Her BYERLRB MR OTIOF PP LFISRERE AT pitached to

the supbbat sFORORC tThe Griiflefal Rigd ﬁ%lylﬂe)boﬂétr@dﬂéﬂ fROrA QS sunbiseg oF w elements
th connecting meanps, such that each cont

and SERSHCLBRI T [T XPEAG: OB ey KBTS PUBGHT SF Haire o & number of
suppofiRiufes with two or more reef elements per support structure.

According to an eighth aspect of the present invention, there is provided a method of
constructing an artificial reef, the method including:
i) determining a required shape for the artificial reef,
i)  determining a required configuration of a plurality of containers to create the
required shape when filled with a required amount of filler material
iii)  connecting the plurality of containers together with connecting means, such
that each container is connected to at least one other said container, wherein
the connecting means are adapted to hold the plurality of containers in the
required configuration when in use;
iv) moving the containers into the required configuration at a required location;

v) filling each container with the required amount of filler material.
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the connecting neans are adapted to hold the plurality

of containers in the required configuration when in
WQI3@®;7/013825 movi ng the containgrs into the requi PEEYNZ2006/000197

configuration at a required location; v) filling each

container with the required anmount of filler

erial. Preferably, the filling st e e eced
PrefefRpi, (s WINeLSLGH et e SrSRaces) by 48 Srb AL BPol S hCSIEREaa st one of
said Sdvafity @ Usrithinks t6fanGRBheH s dnehérad adRiBerit the Astired location.

anchored adjacent the required | ocation. Preferably,
the connecting neans may be provided with attachnent

Prefekémyﬁ%eaf&wnébm}grméémnﬁyﬁbe bmldg_d Qvih%a&!?]méntqﬁwegaﬁ%ﬂfei f&hod may
: urality of anchor neans adjacent the require ,
ol B eGP e TSR AP ALY S ERGY FHEEHS ot FaEsth goation and
usingfthé ahdir aidans BEROley meas foPhefagtaaihent links.| east one of

t he connecting neans nmay be el ongate flexible

connecting nmeans. Preferably, the connecting neans nay

Preferaity, atl2astogie ot ednnettirgonédas raadbe elophate MigxiBlRtodhecting means.
steel cables. Preferably, a plurality of the
connecting nmeans may be connected to forma web.

PrefeRittf, éeaddryecitaohean agipolude AdPe dAryorRerappihy @and/Bt ehains and/or steel
contai ner. However, it is possible that the containers
cablegy i d be rigid or sem-rigid. It is al so possible that
any conbination of flexible, rigid and sem -rigid

contai ners couyl d be used on the sane reef  assenbly or
Prefefabiy, &AL £ DR &ORPeFRE CTEANS TRAkbe SPBRHRd i (P WeR

may be provided and attached to the connecting neans.

This feature has the advantage of .preventi ng.qr .
Prefefabiy, srGh Hj0 SPRBREL MY PE AR canaibe ieyp it pagsible fhat the
conta‘irw’sib coufdl gé Hgig oaSémcltigid.Oit i$ bleo Fﬁmé e an%?r?bigaﬂlb}ibfdlexible, rigid

e.consi tred in its npvel aspects, w eco L
and saf AR EeN e S b bet PR ecract Bat fRmEIAS B gt one articia
reef. of exanpl e of possible enbodi nents of the invention.

BRI EF DESCRI PTI ON OF THE FI GURES Exanpl es of an

artificial reef assenbly and a nethod of constructing
Prefegablya atmati rnayabe peefdet mand attachdalne ¢hartdnnetting mearentThigfeature has the

sl o 57 B0 R e SRR YR ke of s
diagrammatic plan view of a first exanple of a support
structure.in the formof a b of .connect.i. nmeans for .

Furthgh skEpire! thenvetiian. WG pastid BE oosifery Ryals oVt sects: wil

become epparientfrdm tisd folowing ldes@iption gieeh bpaag mbeyanude bpddsble

embodiments of the invention.

BRIEF DESCRIPTION OF THE FIGURES
Examples of an artificial reef assembly and a method of constructing an artificial reef in
accordance with the invention will now be described with reference to the accompanying

drawings, in which:

Figure 1 is a diagrammatic plan view of a first example of a support structure in the form

of a web of connecting means for an artificial reef;
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support structure shown in Figure 1; Figure 3 is a

di agrammatic isonetric view of a section of the
wa@edororaseal reef assenmbly of 7Figure 2 prior toPCI/NZ2006/000197

installation; Figure 4 is a diagrammatic plan view of

arFigure 2fis aid@graraebtid paAwRwW dfemréthsam®rf ofaseefidsgndly using the
d1j agranmatic isonetric view of
i

Fi glure . Fi guhe 5.i[§. a dj

a SEBRYT SHAYrESAWR IR FIBUE ) Treef of Figure 3 as vi ewed
alFinge Bhealdisyeanihiatid isbingtticeicw ofd gattien 6f the aftifielaR Feey h&Mmbly of
of_.t he reef as eg%] % | ocated at an installation
Id:d%‘{r?grf’”%mt'ﬂéta 'Yed and showi ng an arrangenent of

arrtduoe 4,is Eidiagrammaticplan die@it aRmariifictl eded femee GlohDhe 9éef assembly
icial reef of Figure 3 through the |ine AA

t thart i %
afd"B'fuf'e 8 is a diagranmatic plan view of a second
eXdgpe 6 98 dagranmifid sombtriceiv Gfeseaviiby ofthe RartdicRE &N 8f Figure 3 as

exanpl e of u rt. structure. DESCRI PTI ON OF

PGS 20T8 BeA S ARTRE RS B | NVENTI ON Fi gure 1 shows a

S iAigoe 6 ish plaptwidgve of the nest absamblq iqektedadt iahYngddllation location on the
nect ed together to

connecting means 1 which are, co
fgﬁﬁpeddt@\%cgsf}ﬂwwpe?%rlrir}geg@%pfaqq OfSef er enced 100. In

t MHigure X dsra ldingrdratiotross sédign G sartlicish rewt BPFig0re® through the line
fahric . tape. However, the connecting neans could be
a%&’?ﬂfitabl e material, such as rope or cable. Attached
alFime Bliea diagranvesid pledgies oifa sebendemie obaradificidifeel assembly

of .coupl i ng _neans in the formof ropes. A first
e%’éﬁ%‘pﬁ €e°8pg§ﬁar5§’l?iQ?F@PBVI’orfggi‘cg‘ﬁ%senbl y 300 is shown in
Figures 2 and 3 . The reef assenbly 300 is forned by
attaching containers 2 to the web 100 in a
configuration which is such that when the web 100 is
DESCRIPTION OF PO§SIBI EMEODIMENTS\OF (THE INVENTIORNrS 2 are
filled with a required or predeterm ned anount of
filler material, a predeterm ned required reef shape,
Figurg érshoas bysuppdresteunterd f@tHadifont aplueslity aSconhestihgimeans 1 which are

ook 3 bk AP ERL o e,
connéating-ingane 15s aeblbiag bnizbeic tapen tHodieos's tecédndBctingmeans could be any
sui’cab@ér %%Le'n‘ég g@llc eﬁé: gogr}egolﬁge I%]- #tt%%;lﬁ%%égpé’ghla%eﬁgﬁ&tal e%eg \c/ﬂ?l !he web 100

are a number of coupling means 4 in the form of ropes.

A first example of an artificial reef assembly 300 is shown in Figures 2 and 3. The reef
assembly 300 is formed by attaching containers 2 to the web 100 in a configuration which is
such that when the web 100 is held in a required position and the containers 2 are filled with a
required or predetermined amount of filler material, a predetermined required reef shape,
generally referenced 200 is formed, as shown in Figures 4, 5 and 7. It is to be understood that
although the containers 2 are shown diagrammatically in Figure 5 as having a round cross-
section, in practice the containers will typically adopt an oval cross-section as shown in Figure
7.

Each container 2 is connected to at least one other container 2 by the connecting means 1.
Typically the containers 2 are flexible containers and may be manufactured from a geotextile
material. The containers 2 may be any size but are preferably mega-containers. Typically, the
containers 2 have a length of from 10m to 80m, preferably 30m to 60m. The containers may



10

15

20

25

30

35

Each container 2 is connected to at |east one other
container 2 by the connecting neans 1. Typically the

w@onrarsess 2 are flexible cgntainers and nmay BPEI/NZ2006/000197
manufactured froma geotextile material. The

have & 08lLAkNE e r%n@@ﬂ‘orlﬂ%oﬂmfo 36@END UthedoRitdMiers f: tHa)le a cross-sectlonal
nmega- cont ai,ners. pically, the contajners

areaip @?ﬁﬁaﬁg%w .tq)%érmenk*%e\@oranypﬁu&?té? Frtsabpeyd eés‘é‘ﬁ‘f fofine

contaﬁ@&t FHIRE SoMBMBAVE@ UR b@érW’@.llthIetsE% VBB endy ipeRBR thedparticular
OnB. The contai ners nay have a cross-sectional area

|°°at'?m°ft%?eé¢f%ée @d@avmla%{%w@wﬁme%y sui tabl e
mat eri al could be used for the contai ners and the
contai ners could be any suitable size, which

The beraking ptrginstoh éneparipps Gerteciing BEpIM ! 1oV YAVAGSREPAER 4 the anticipated
load dneRichaFicaRY cortilchd bR 1 WpaHir gggents. The breaki ng

strains of the various connecting neans 1 may vary

depending on the anticipated | oad on each particul ar

The c6MBMRES 2 B ATRBAS tb thE Ybi100Useferdiie bﬁﬁﬁb% BEtags 3 afixed, for
attached to the web 100, refer abl ? of 3
examplery,heihg Se¥in. aleagnel IREspE fRg Q};%%e #SEE’WQ@\ ag?gé&av
preferaBly bRl JpatitehétRebn afsaEdl Ym apar, AlB@8gR ofiey spdciigead) be suitable.
be spaced between 1mand 10 mapart, although other
spaci ngs may be suitable. Manufacture of the reef

Manu%ﬁﬁé"@i’ Hhel¥Bdt éegerelawenaybesdweeon dHoes, elreByawaving firh&and@rstiucing
duci ng cos
b

: ure shows th r eef
costs BIies? APPR 6o AHOTAY RiBHEInT '°QWétPrg‘? EiiiteR Spty and
folded ol ded. I n use, the reef assenbly, generally
referenced 300, is transported to a desired | ocation
fol ded up, preferably on a barge or other flat surface

In usd, ealdeef Bsschtip), Q¥nSAaly reTérenmtBobo@ thamsporesdl 16t RIsbe tbeation folded
out pr ef er abl é’ on the chnme
r

att t
up, prpTaral o aecar O el diRh i ¢ vtf%gwé%ynl% & Web 100 s then
stretcRE@ 66t prefiraligl oh MWl surfé%rb;rfw@clﬁrﬁ@m mb@w)hmwe lR@nnected to the

web @(e?? p%%@?éﬁ&ﬂeﬁ?ﬁgnt‘ééta@i JRinEBes MECshoiny Siay i ised % steaPl Sut the web

100. securely to the web 100 in order to provide stability
for the containers 2 under wave action. These
additional ropes or lines may be later untied during

Other%p@é brarne:s l(mt@;ﬁm/@l rﬂ@y Be as@rtle tieithé echtainéls £ inbfeegecurely to the web
suitabl e an

100 Qb e YR seb 8 Toing SapiEeroA TR v @caaJbges additionsl ropes

or linéfihag B latéMmtie@ quiinigeer Afee 8id cohtpiers Rars AIRId. witthitler material.
attachnment lines are fed through the anchors 5 and the

anchors are used as pulley neans to pull the reef
An areas,ecﬂ@bitabl@lemoa me@n§ Her seaipislatihdrd 5itPe ahchdredlintd e seabed

adjaclpﬁé %%p qu;a gfc tpg‘g#f Ll‘lw ﬁaéhmerx Iu?ees a]:rS?eJ %Fc?ul“gl;%Qhe anchors 5
and the anchors are used as pulley means to pull the reef assembly down onto the seabed and
into its required location. The attachment lines 4 may be fed through the anchors 5, and then
up to a surface vessel such as a barge, so that the lines can be tensioned by suitable
tensioning means on the barge, thereby enabling the reef assembly to be pulled into its

installation location on the seabed. The anchors 5 may be used as permanent anchors for the

~ reef and/or as attachment points to temporarily hoid the reef assembly 300 in position before

the containers 2 are filled.
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up to a surface vessel such as a barge, so that the
I ines can be tensioned by suitable tensioning neans on

wo b@7losdsge, thereby enablinggthe reef assenbl yP€DNE2006/000197
pulled into its installation |ocation on the seabed.

Tensibh&d SRGRAASt ShoWRY ma§ alés e 1818 deRIsTBREREf asyehys3dmih cab& of wave
reef and/or as attachnent points to tenporari

, . L aS ¢ -1 . hol
action} fodmpeaye SERRIRLBIGF taHliNg AT the SPRtAEIRTS: efesm P sand bags frot shown)
may élwlb@iﬂ@@é&o@tdprcﬁ tiid tePHssERTbH SUTEiEhetswaN SohdifbnsSBEUIE them.
may al so be laid across the reef assenbly 300 in case
of wave action to inprove stability prior to filling

With 9E widbe1 0DaRbasitiéd 6n thEeEapEd Ithie SEHISINORIBarkMeld if RpMdetEMined
| aced, on togﬁof the reef assenbly 300

e BRI BIHS CPRRRRGTERBH - WPe FORABSTRbEd0en flec it filer

mate? By bhBuigbld heaseabed, the containers 2 are held in a
predet erm ned required configuration by the connecting
neans 1. The containers 2 are then filled with filler

As caﬁaje@ebalfrohwigmes%ddablt@ cadlfers 2Sm&PPe PesifidRA dnltR&Wweb 100 such
an

Fi gures 4 7, .the contajners 2 be positioned on
that theyEb\REP 109 CCLEINTIRRS 1RGN or TS Doieen GIPCRT FOMARg 2 when
oval drbs-duetiboneisle ?_Bﬂaih}?féi\@ﬁﬂgl @@Hﬁﬂ?lﬁveﬂ@lbﬁipﬁl@ra‘io@wms‘h of the
i on exi bl e con

.oval_ cross-s i ners are used. An
maxirgya f 'i'%%wts’?h afﬁtﬁ? GORIRKG TIP¥ R SHFS}{'% W%%'F?r[]ﬁ‘PF i%q prasyre that there
are nd\gdpdbativebh theCiontamdieRs 2 may be suitable. This also

hel ps to ensure that there are no gaps between the
containers 2. To prevent a container 2 fromrolling

To proveit ﬁ\&bﬁﬂairfeir blfioROrofing d(ij/@r Wikéh f.fllm”fgp@zeqf).thé forééf of it%gillled neighbour,
nei our,. every second .contajner 2a.is prefer ,
every R RLCATET S 1S PTG AOHSH HobPwelia s A aaRE cnsginers 2 (ses
Figuré $pereilggire 7) are filled. In many enbodi ments the
artificial reef, generally referenced 200, wll be
stabl e under its own weight and the anchors 5, if
In man§ @hbodiienethe &fFCRN redf GRnbhfly Esidieats20, Avilhisy Stableihder its own

Cfilled. If re req, a nmat (not sho may be_provj ded,
weigll ane S Aok UEB0. CANP IR ouh Pk P coptaneru? RaYe Besy fled.
prevent |eaking of sand from between the containers 2
whi ch m.ght, ot her wi re t,.in the contajner .

1 reclfh A AERt et SPPHE) BB B & ovaecl HeeT S Wb g cane e soptaipers 2.
The rha@tgsay(prevers ey oTedndBopmewatethakomainthe? ivhica tmigistwtherwise

of .tags. .Thi g st then the connecti on bet ween
res““t'ﬂg‘ec‘gﬁ?faé'?‘?@??@%'fa{oﬁﬁ%S 4300, and may al so assi st

in reducing the tendency of the containers to nove

o e T bbbl B gt an. o

may strengthed titasehnacti@Ciostdedx thidboRtainers 2 and the web 100, and may also assist

in reducing the tendency of the containers to move around when empty or partially filled.

A second example of a reef assembly 500 is shown in Figure 8. In this case a second example
of a support structure in the form of a web 600 is used. The web 600 is fabricated in the same
manner as the web 100 from connecting means 1. However, in this example only one
container 602 is attached to the web 600. The container 602 is attached to the web 600 in the
same way as the containers 2 are attached to the web100. That is, by using tags 3 (not shown
in Figure 8).
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of a support structure in the formof a web 600 is
used. The web 600 is fabricated in the same manner as

wo b@7ined32400 from connecti nggneans 1. However , PETYNZI06/000197
exanpl e only one container 602 is attached to the web

In thls@gmp-éh theGrat é’ds@ﬁfbly% rh&y Bé b@é&f\ﬁlﬁ’erb@nty% d@ﬁllﬂan%?@s tda]uwed to

the sane way as the contalners are attached to

constrygirTRTtci dget, Slowsyer, d1aiget %?@@m@'y(%a'%m\am‘woga Migere the

lnstall§t)on| IE‘ it &1 Sre@HARRh&uUrthE, IERRS sy TR BeY dffdiIt BAVirdHndii@ Gonditions
whe only on container is required to construct an

which akerit Gighlt ProETPOSTIRIRAY 6?“5"!—'5\4“? agficiabeehting 36thala wep 100 with

multlp%n@é?rﬁ%rh oath MiScadaes Auinber diieéfdskambmds 509 l‘n@y B@lr@faﬂéd to
of high currents, | arge swell or other dj ff

constigekie GHFEHI 6. CUMEINEY theaiAptEss itk surace dime fstaliptiog e an filing

time lé FQ@IQ&@d \%u@h Hék@@ ﬂ%b&lb‘ﬁio lﬁélﬁll fhetrbéf é%béhbiy%ﬁﬁ flllfﬁhenﬁnn@amer 602 in
nmul tiple containers

gl e
dlﬁlcuﬁggwron@%ﬁevdlmnSr dée rae saéﬁsmbus‘m@@@avn%lv v Frigatiopg whers
spacethr SRRl IR Lof tHeeredf ddsbhblyedndi@efeplo ?ﬁhéﬁt &rake e assembly is
advantage that surface tine, installation time and
restriotgd.| i ng tine is reduced which makes it easier to
install the reef assenbly and fi II t he cont a| ner 602
o indifficult environnmental ondl ns.
Itis alga pesainly thate rwagbeapér@eﬁwsr@ﬂ QU P et eCPQSfé‘;.‘ﬁSEB artificial reef,

each rfe@f a%ﬁﬂﬂy é&ﬁﬂar%ihgoénetﬂ@pb@@fru@@%@mhl OhedtMEre containers (or reef
ynment of the reef assenbl is restricted. It is

e'eme@F%@ﬁﬁ@?gﬁBft'@ fegRgctiye ﬁHPR%’?StB’PYW%ef assenbl i es coul d
be used to construct an artificial reef, each reef
assembly conprising one support structure with one or

Materi@s e cont ai ners (or reef elenents) attached to the
respective support structure. Materials The

o CqREBbABMRrs22 6&% He RtaderA anpbuititle GuthbiabhLRerbir Ek@érﬁples include
mat eri al . Exanpl es i nclude geotextiles, heav

pseytﬁxfeiwh@ﬁéy-dw PQBP@PMFB%tq%aQJ? Plasticprezagcre ¥erh
contai ners could be tube-shaped and may be C|rcular
oval, rectangular, triangular or any other suitab
* siTAp&ontaingrsaeoUst be fubsshaped arshmay *Pﬁé"'r%ﬁrb avﬂé%t%ﬁawabéﬂangular

f B?éh@btﬁer §d|@b@ éPl"ap@ﬁ'f blaRbt Nroéé gidiohf or exanple
sem-rigid). l'tng material is preferably sand, but

it could be rrud stones, cobbles etc. Preferably at

o! Qﬂétcgﬁlgﬁ']e?g mb} Be GORBRCi4iAGr V\H?rﬁQlﬁl ri'g)l/dl Eoﬁéka%ﬁﬁ‘%lﬁlgld)

fl exi connecti ng neans e any suitable
materi al including rope, strapping, chains, stee

C%ﬂflr?rpaﬂeﬂal% Perfé]'%lly\ég ;B‘&gﬁ!'cgﬁatbé rﬁt&j‘%t&fes,tgb%bles etc.

conn I Ng neans may stanti al

e Preferably at least one of the connecting means 1 is an elongate flexible connecting
means, which may be any suitable material including rope, strapping, chains, steel
cables. In alternative embodiments some of the connecting means may be substantially

rigid.

e Tags could be made of strapping or any suitable material and tied with strapping, ropes,

shackles

e The mat could be made of canvas, polypropylene, geotextile or any other suitable
material.
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rigid. Tags could be nade of strapping or any
suitable material and tied with strapping, ropes,
wab@ckiasss The mat coul d be;jmade of canvas, PCT/NZ2006/000197
pol ypropyl ene, geotextile or any other suitable
While m%tc%glh@éﬁng\fﬂéa%s e BQ&P&WME HIEERAS oha%bb@% ShiSYMIMEIRt shown,

in the enbodi nent shown, in so

in someraytAdirests therr@ntacuvﬁrem«?érb@ swigiently siena. e BRY 1§ reiftopsrg, so that
the cofthecliRy n'*é%né @brme%f 69 adj@lerit RBhtalnBfs. CONnect i ng nmeans

connect only adjacent ‘containers. Those skilled in the

art will appreciate that the invention presented

Those@ﬁfl@d h the af vﬂﬂ)é([%re&‘ﬁfehtﬁgc tﬁé’ldvgﬁ’tfdw&eééiﬁecﬁﬁé‘réfnaé?ﬁ nebel method to
construction of an artificial reef, while al so kee

improvgdhe acssagysf copsiruciar pf anaitifigial rS?faWB%?r %iso keeping dowrP the cost of
constriBRf: SUHBIREga BB taPRrap8y bd U&ed@t!i’chmﬂﬂﬂ 6f & construction can be

construction can be done on | and, there
done af Igng. ftherapy wgmﬂ@mla.@@Jqqgeth@ﬁmw@éegeése%gws gd minimizing the
depen é‘ﬁ’cerﬁrpﬂ)éﬁoéé BEIW RS RENIGRESHO Dnditakedls of | ow waves
or work to be undertaken. Wth this nethod, the
contai ners may be deployed: Accurately relative to

With tﬁ@ﬁﬁtfﬂd‘ﬁ{e’conﬁlﬁ'@#& heRURnbyegnd Mre rapidly,
hereby saving on diver and at sea tine The nethod

does not require many |ow swell days and therefore the

‘Qﬂ@%uﬁaté@@%la{wo%cﬁgm&t ed in a single period of |ow

for divers is also greatly i mpr oved
e wBinhdianeausty; ﬁe@w rerrent for many dead-nman weights to

bﬁlofgor%ggﬂf ﬂ'{eqe b dilks anaHRELa ihRe reef may be

erlod as one unit, although the reef
coul d al so be deployed in stages, on separate sections

The n\%{ho\@f%& mﬁr{?gui'{e' mtanz Idm?é\ﬁélpdé] A bRk fﬁ@’wﬁo‘f‘é %%F‘H\%? be

onhents or I nt e?
completed in asingts mrloumﬁiqwswb\ﬁafetq fordiveshisalsa great }SlmﬂﬁOVed without the

requwglﬂgﬁtvfgrl rﬂﬁﬁf‘ ﬁqﬁmgﬁ i gﬂfté e \}HQ&Q@F% rﬁé\/édfod tﬂg's¥éi§é@| 'mé reef may

I's inventi on has been describ
be deplgyagkin ope pesiotrp$ enendit witheughethe reai ceuld @lsedwesdapiayed in Stages on

separgtggg\gt‘dﬁ@ WV Bher eof, it is to be understood that
nodi T1

catl1ons or mprovemsnts may be nade thereto
wi t hout departing fromthe spirit or scope of the

Where I?xv’cﬁg?drgébil%'&%ﬁption, reference has been made to specific components or
integers of the invention having known equivalents, then such equivalents are herein
incorporated as if individually set forth.

Although this invention has been described by way of example and with reference to possible
embodiments thereof, it is to be understood that modifications or improvements may be made
thereto without departing from the spirit or scope of the invention.
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1. An artificial reef assenbly including a plurality

of containers adapted to receive a filler material,
weawh/osmesl cont ai ner connectijgd to at | east onePOL/NE2006/000197

sai d contai ner by connecting neans, wherein in use,

t he connecting nmeans hol d gilygme urality of containers

in a required configuration and the containers are

filled with a required anount of filler material to

1. T ARBrficlfrer é@éen%‘;aﬂélu@ﬁgtar&ur%ﬁ’(gfof cé’ntalﬁérsfhiﬁﬁié@w receive a filler
accor di ng to claim1, wherein the contalner

materih|ear S8l cHBIRREE FOTBHSCHS a1 lsestAne %herm'da@@@mrwv connecting

meand@GARI&h Rude tid @rmedtir® mEAr HBiPthe dM?Qlitg bf‘cdrﬂ*ﬁners in a required
contai ner has a length of from 10

confighealioRaNg theeBiRIney af%f"@ddv% reaiied emﬂurﬂth% fi Uﬁsm%{?rﬁé fo form a
requirB@8habd &M6E feepf from 30mto 60m 5. An assenbly
according to any of the preceding clains, wherein the
contai ner has a cross-sectional area of from 1n® to
2, Zﬁﬂ%ssén c85raRgtb ¥iame ¢ OKEra® the caiiinef hddevdlime odb&teen 30m®
erein the reef elenment has a cross-sectiona
t°16@W%a that is substantially constant along the | ength
of the reef element. 7 . An artificial reef assenbly
conprising at | east one reef el enent and a ,support
3. sPn@seenRly aceriding 19 glaitn 1 oRglaine &f Whgreindhe C%ng'p @53 |eagth of from
10m tb@okhe support structure, and the support structure
bei ng adapted to support the at |east one reef el enent
whi | e being transported to an installation [ocation
4. an@ dsSemBlySRE4HERE td 6lalim 8, WeareRdhé Gontaitat Kad AIRNgth dfe@&T 30m to
one reef elenent on the seabed in a desired |ocation
60m.to format |east a portion of an artificial reef. 8 .
An assenbly according to claim7 , further conprising
coupl ing nmeans connected to the su ort structure, th
5. c&ﬂ‘pﬁsﬁﬁ'@bW@ﬁﬁ%r dingite gnuakipe @6“@9'“8 & whgeis G%B?rtta'“erehas a
crossSetithalaRalopfrblelnsaslpem? 9. An artificial reef
assenbly conprising at | east one reef elenent and
coupling neans to couple the reef elenent to the

6. S%%@ehﬁbly'a%cér’ﬂ&gﬁ@@ﬁ SftﬂmbPéceUﬁug’cBlamBGNI‘ieJéﬁdlﬁ?é?re%ﬂdleh'@nt has a
sub entI &@?&ge st 0 reéﬁ{?
°r°ss'i§§° 6‘3?6 a ylgqnﬁ@n ﬁ'@n% £ 21§ ﬁﬁemﬁ[ﬁ

assenbly accor d| ng to claim9, further conprising a

suppor. cture, the
7. A%partlf‘fCIa reef assembly comprz_ilsmg ata‘east one reef element and a support structure,

the at least one reef element being coupled to the support structure, and the support structure
being adapted to support the at least one reef element while being transported to an installation
location and to be secured to the seabed to locate the at least one reef element on the seabed

in a desired location to form at least a portion of an artificial reef.

8. An assembly according to claim 7, further comprising coupling means connected to the
support structure, the coupling means being adapted to couple the support structure to the
seabed.

9. An artificial reef assembly comprising at least one reef element and coupling means to
couple the reef element to the seabed while the reef element is at the surface and to
subsequently enable the at least one reef element to be moved to the seabed using the

coupling means.
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one reef elenent being coupled to the support
structure and the support structure being connected to
wo b@7omsps i ng neans. 11. An gssenbly accor di ngPCDNZRNP6/000197
of claims 7 to 10, wherein the artificial reef
assenbly conprises a nunber of reef elenents. 12. An

assenbl ccording to. claj 11 when, dependent on claim
10. 7A6‘raSéF§'P afﬁf’rdmgf’é%‘{”ﬂ/\ﬁ’%?r CRPRIISINGCR SUAPSFHSHHEIUE g’e at least
one résfEpnesht being teuplee ROThe s\?\zﬁb&ﬁktﬁjdmre Bad tsipps e BLdture being
en dependent on claim7 or

according to claim11,
conn%q?qfﬁqli%goqﬁ?mgmw.lz’ wherein there are a nunber of

support structures. 14. An assenbly according to claim

13, wherejn one. reef el nt js coupled to each
M. A AT B ASCRE 10 28 ORBHS eIy WREEBH B AGCE! ey agerbly
compeibéd aBurbércof Idef eldnesrgs.n t he reef el ement has a vol une

of between 30nB8 to 1600nB. 16. An assenbly according

to any of clainms 7 to 15, wherein the reef elenent has

12.  a Aregeimblfacto@mgd wiair 18 WhenHépeddena 6 erith ¥ oreR@h d0N@herein
has a | ength of

to claim 16, wherein the reef el enen
two of gfa BEHEEGBBAT® CaLPh CALE SRy IRBUFSh g t o any. of
claims 7 to 17, wherein the reef elenent has a
crosssectjonal area pf from1l to 25n2. 19._An . X
13, QRO EaPTAGe R ). BT feengon PR 7 G 19, or olaim
12, whireinthele 26 amertbehabsupporegasarisi onal area that is
substantially constant along the length of the reef
el ement. 20. An assenbly according to any of clains 7
14. t AnlddsembRrazcordingeo ckéth 18] Wh&Bin dHenpEf dafert i€ odlipkddiereach
%gq ted to be filled with a filler material. 2 1. An
SUPPRILEHMG according to any of claims 1 to 6 or 15,
wherein the container is flexible.22. An assenbly

15. fa C%gé%gy:ﬁ%ggéd%wpén%f é’?iﬁ{ie}_ %2 ?%ﬂ%t%?{i@%%%fflgment has a volume
of betaeenB3dinfi¢p 1800pd%ai m 22, wherein the container is formed
froma geotextile material 24. An assenbly according
to any of clains 1 to 6 or 20 to 23, wherein the
16. C@mtassamblyistcarding to any of claims 7 to 15, wherein the reef element has a length

of from 10m to 80m.

17. An assembly according to claim 16, wherein the reef element has a length of from 30m
to 60m.

18. An assembly according to any of claims 7 to 17, wherein the reef element has a cross-

sectional area of from 1m? to 25m?>.

19. An assembly according to any of claims 7 to 18, wherein the reef element has a cross-
sectional area that is substantially constant along the length of the reef element.

20. An assembly according to any of claims 7 to 19, wherein the reef element comprises a
container adapted to be filled with a filler material.

21. An assembly according to any of claims 1 to 6 or 15, wherein the container is flexible.
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megacont ai ner. 25. A nethod of constructing an
artificial reef assenbly conprising: iv) determning a
WO e@aiorsas shape for an artificial reef to be CPERNZZH06/000197
fromthe reef assenbly; v) determ ning a required
22, CRHE&MW é&ﬂ)r&iﬁg B Qhik 2, '\A’Héré?ﬁ tHeSHh BHinEe liSfotrRed fréMtaLiabric
he requiTted shape when filled wth a required anmount
materlglf filler material; vi) connecting the plurality of
cont ai ners toget her with connecti ng means, such that
each said container is connected to at |east on
23. AR gsemmRnPPRIdingRed @M 22, NEISERIM HscTonFRY SrdRieEmed Z’Om 2 geotextile
materidgdapt ed to hold the plurality of containers in the
required configuration when in use. 26. A nethod of
constructing an artificial reef, the nmethod
24, CRHEEée?ﬁIf]Q ac&dr&m@ w&w &Q:Ia"&n§ql!@ b'dﬂ@o@@@@%ﬁ@elﬂ the€dntainer is a
el ement located at the surface of a body of water;
megagantgingecur i ng the coupling means to the seabed whi | e
the reef elenent is |ocated at the surface; and (ii)
nmovi ng the reef elenent fromthe surface to an

25. i Agnethodef eonsiredtiag epirridicial Fref aesamelly SRTRIFN%e coupl i ng

meangs. &’e%ern’ﬁnﬂ&tan@@n%@%égé ARG dhQurilcitil FBe & bd triebi@Ifrom the reef
conprising attaching the reef elenent to a support

st ruct URSSeEWY; at t achi ng the coupling nmeans to the

SUPRAT t g&tbimMfihy BGeqiifed DniBUrBRsh SFECHInAIity b b@ntﬁinétsﬁb %VSate the

further conpriSing transportlng t he s stru
with t hedpised shapeydien fijed aléh@de%retdtﬂé“sﬁ‘b {;ft”ter aferial;

strypt Uécﬁm%@tlrtdtﬁe |pﬁﬁéﬂty Bfcortaitdls terefHer ith @Bnﬁébﬁn@ﬂté)éns such

of water. ) od of constructing an arti

ool ¢ et FRTRRN CRBRFISR EEECSF At AR T N Contanes,

el ement ywh&ef thE BBﬁHémﬁ? riéahs bR addptad tbarstAe plurallly bhedntainers in
support structure and the attached reef elenent to a

| ocat i ofgriedyiederfigratisywherhigdpeof wat er above an
installation |ocation on the seabed; (iii) securing

t he support structure to the seabed usi a.coupling
26.  mAdnethampf eonsiiecting@ratficial rerft the eneire ‘tcﬁg"rlsé’@f el enent

agie at Ehplify aicdasinghedrisab a raditklement located at the surface of a body of
water;
(i) securing the coupling means to the seabed while the reef element is located at
the surface; and
(i) - moving the reef element from the surface to an installation location on the

seabed using the coupling means.

27. A method according to claim 286, further comprising attaching the reef element to a
support structure and attaching the coupling means to the support structure.

28. A method according to claim 27, further comprising transporting the support structure
with the reef element attached to the support structure to the location at the surface of the body

of water.

29. A method of constructing an artificial reef, the method comprising:
0] attaching a reef element to a support structure,
(i) transporting the support structure and the attached reef element to a location
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(iv) nmoving the support structure and the reef el enent

to the installation |ocation on the seabed using the
w@owplorsgs neans. 30. A nethod accordi ng t o anyPOf/NZ2006/000197

claims 26 to 29, further conprising determning a

I @l hd Q2B PG bbay of WatePabdVe |ﬁétallaﬁ|6f1 Ioo'étudn ovﬁ\thﬁeféaéd

accor di ng to claim 30, wherein the size, an

t KB r eeFSQrBERR SURPORSHTFtHeadhe ?‘%ﬁheﬁh@'“ﬂéq‘iﬂqufgg m3ans while the

S@aﬂﬁart srlictufe BRE hetearaemehtnde bothanryirfate BtatioRsad® to 3
wher ei n the reef el enent conpri sf%?e z?%al ner

LR ContaRBRs SURRO oW AEPe RSiGgiR location on

Mehehbag Geing tdcduplisd MeBhs32, wherein the container is
filled with tiller material when the reef elenent is

at the installation |location on the seabed. 34. A

30. mmgmoaee@drauhggo é@y Sy2idk 26/t8 REFfurRertddmpsisingliiete®mihing a required
e ree €Fr{rﬁg has a volune of from30m 3 to 1600m
d ac

Shap% or g arlif cording to any of claims 26 to 34,
wherein the reef el enent has a | engt h of froml1l0Omto

80m d accordi,n cl.aim V\,h rein
31, ; SUe Pl AEHIINGL SErEAy KN TS tiapet dEment is

deterfiRiel d@naee oegliied shapany of clainms 26 to 36, wher ei n
the cross-sectional area of the reef elenent is from

1n2 to 25m 2. 38. A nethod according to any of clains
32. 2@ hethdd actﬂh@nhgltdﬂ ah\néf difieik 28lte 3@ Nvhdreim the reef element comprises a

crosssecti onal a that js substantially constant
contali b AG FRETEEY i DEdUHD & UBr Tt | 397 A et hod

according to any of clains 26 to 38, wherein the

artlf{l;tglg'%lc r |ngt¢rél@%ggiél@%q%%lg(¥%cq algﬁgggﬁe%\'vig{w@?%terial when
the relePeidMentib et Bieinaiaitatios &fcaBbredm® e seabsd.t ached t oone

support structure. 4 1. A nethod according to any of

clains 26 to 39, wherein two or nore reef elenents are

34. aty meimed ateorting tS HPOT dlaifis26ab 3Bewhe2in the Paif Bfhent has a volume of
cor di Bg to any of clainms 26 to 4 1, wherein the
from 40 180U r eef "i s constructed from a number of reef
el enents and a nunber of support structures.

35. A method according to any of claims 26 to 34, wherein the reef element has a length of
from 10m to 80m.

36. A method according to claim 35, wherein the reef element has a length of from 30m to
60m.

37. A method according io any of claims 26 to 36, wherein the cross-sectional area of the

reef element is from 1m? to 25m?.

38. A method according to any of claims 26 to 37, wherein the reef element has a cross-

sectional area that is substantially constant along the length of the reef element.

39. A method according to any of claims 26 to 38, wherein the artificial reef is constructed

from a number of reef elements.

40. A method according to any of claims 26 to 39, wherein one reef element is attached to
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43. A nethod according to any of clains 27 to 29 or
any of clains 30 to 42 when dependent on any of clains
WQZ0000189 wherein the suppgft structure conprPGEEZ2006/000197
connecting neans. 44. A nmethod of constructing an
f reef, the nmethod including: vi) determ ning
ones@%gsbrlﬁéte shape for the artificial reef; vii)
determ ning a required configuration of a plurality of
41. HL d'beéc%of;o‘?ngct'b%?%f EBfnd %HH I dhehapivobraforeirbéfeements are
a required anbunt of filler material; viii)
attach@dﬁmfé@tsun@or‘tﬁ@cwar ality of containers toget her with
connecti ng neans, such that each container is
connected to at |east one other said contaj ner,

42.  whanedhad ageerdinshioetsyioh gland i b WhGER Hie FioR feptisponstructed
from aRUMiERr lof BéePEIeﬁﬁHFsaérﬂeJ SurhBeridf SupRfititfieairédnf i guration
en I n use; I1x) nmoving the containers into the
required conf| guration at an installation |ocation; x)

43, T AlrhdtRéH %mquq)ﬁtaﬁigr!ﬁbla hd b7 1120 besHyl df ARS8 R 4Dfuhen dependent
filler materia nmet hod according to cl aim 44,

on anypieaiaing 27He 2Pi Wingrai 18 BPROS! SHUERIER BAMBFEIFENATURY ggans.
tenporarily fastening at |east one of said plurality

of containers to an anchor nmeans anchaored adjacent the
44. i Agnethochef eonsirgrting ppartifics! reef.Hae MSEHoddeardingig to any

of @l ai a@ceﬁ‘ﬁn.hg a4équn@a@h§b@fdrmee ﬁmﬂamtaéfng means may
be provided w attachnment |jines and t

i ncYildedetaranining g reqauicadaenfigwation ¢ qﬁllérapty)pf G?ntglﬁgﬁgs create the

nmeans a@qﬁi‘?&ﬁ&hép@@tvﬂe@ﬁlﬂéﬂ Q6th laQeadiFedunisiht Uﬁﬂlllé@ miakial;
anchor neans as pulley neans for the attachnen

TR nTOenerE P DL ORIANaTE Qe SoRLIRY means, such

wher ei NinbNEs HUYRRdr Y cdRBRd ¢S BPELS OR e dthe? ls@IddRhRIner, wherein
flexi bl e connecting neans. 48. A nethod accorg
?q;g%ners in the

cl ai m 4the cRABREING MaRss @ ALRRIPHE haldiine RikgIty A

rope an@q@fre@&érﬁﬁﬁiéﬂ@nWﬁ@ﬁ‘iﬂué‘é"al ns and/or steel
cabl es. 49. A net | ains 43

od accordin . .
48, 'Wheﬁ”@r"ﬁgﬁmﬁecmﬁ%réﬂn’fﬂ&%H%e@f%ﬂgurﬁ . atan Wgtagl%IOH]Iocatlon,
a 4W%§5 Bifing QadFRédARsne GRIIHE Raiuired ampust ofGiller matedd, 33,

any of clainms 34 to 43 when dependent on
claims 32 or 33 or any of clainms 46 to 49 when

45, ?%«Hﬁ@tﬂ@?%c@?‘dlﬁﬁh f&}‘amﬁhﬁ'\ﬁfﬁaréﬁ thefllingdtePls ptocedeti @y ehastep of
e container Is exi
temporarily fastening at least one of said piurality of containers to an anchor means anchored

adjacent the installation location.

46. A method according to any of claims 43 to 45, wherein the connecting means may be
provided with attachment lines and the method may include the step of anchoring a plurality of
anchor means adjacent the required location and using the anchor means as puiley means for

the attachment lines.

47. A method according to any of claims 43 to 46, wherein the connecting means comprises

an elongate flexible connecting means.

48. A method according to claim 47, wherein the connecting means may include rope

and/or strapping and/or chains and/or steel cables.
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5 1. A nethod according to claim50, wherein the
container is forned froma fabric material. 52. A

woretoodsatcording to claimgp 1, wherein the coPCHNARI6/000197
is formed froma geotextile material. 53. A nethod

9. LRI i { of 5%&5433@’48?% bth thé Bonmtih@ med
2$1y ol'?) C 8|@£ﬂ%g%aﬁ%04§ en depend%nt on 8?ai &5@32 g? are
conne@&d trfoemp vesfb. cl ai ms 46 to 49 when dependent on any of
clainms 32, 33, 44 or 45, wherein the container is a

megacont ai ner. 54. A nethod according to any of clains

50.  4Mmetidaccandingds aoy af eheimse3d, 8354 et sEiaR At I AS WAGN
dependent Shdldfs 42 oPB3 BPanyBifing 48 1585 wihen REp¥AJERHR 8hYEREaims 32,
€ COo A hod

nnecting neans and the containers. 55. met ho
33, 44 o 45rwheanginttioe eenjainer igflexiplg. 27 to 29 or any of clains
30 to 43 when dependent on any of clains 27 to 29,

wherein a mat i s provided between support structure X
51. ahihetting acserding temiaim $0, wherejgtha contajngr ig|formedfrom a fabric material.

including a plurality of containers filled with a
requi red anount of filler material, each said
52.  chmethataccomingdetdaimsd, whereutbe caniaingf isdprmied from a geotexile
materigont ai ner by connecting neans, wherein the connecting
means hold the plurality of containers in a required
configuration such that the containers forma required

53. SRARENSY adcBRINER any of claims 32, 33, 44, 45, 50 to 52, any of claims 34 to 43
when dependent on claims 32 or 33 or any of claims 46 to 49 when dependent on any of claims
32, 33, 44 or 45, wherein the container is a megacontainer.

54. A method according to any of claims 44, 45 or any of claims 46 to 53 when dependent
on any of claims 44 or 45, wherein a mat is provided between the connecting means and the

containers.

55. A method according to any of claims 27 to 29 or any of claims 30 to 43 when dependent
on any of claims 27 to 29, wherein a mat is provided between support structure and the reef

elements.

56. An artificial reef including a plurality of containers filled with a required amount of filler
material, each said container connected to at least one other said container by connecting
means, wherein the connecting means hold the plurality of containers in a required

configuration such that the containers form a required shape of the reef.



