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Preface 

This workshop and the resulting proceedings came into being as a result of cumula
tive concerns by aid agencies, nongovernmental organizations and by government 
authorities and researchers about the mass installation of artificial reefs in the Philip
pines. 

Artificial reefs are usually constructed from materials such as scrap tires, metals, 
concrete blocks, bamboo and nondegradable synthetics such as polypropylene rope. 
What are their environmental impacts? Do they increase fish harvests in a sustainable 
way by providing additional nulsery habitat for reef fishes, additional productive surface 
area or additional substrata for filter-feeding benthic comm unities or an additional site 
at which planktivorous fishes can aggregate? Or do they simply aggregate surviving 
adult lishes, generate increased fishing mortality rates and, thus, deliver a transient 
increase in catches in fish communities many of which are already overexploited? 

The answers to some of these questions are found in tile following Pages. The con
sensus of the deliberatior. was that increased attention to the conservation and reha
bilitation of the extensive coral reef systems of the Philippines would pay far greater 
dividends than interventions based on the installation of artificial structures on the 
seabed. 

An important viewpoint on artificial reefs in the Philippines was provided to tile 
workshop by Dr. Angel C. Alcala, Secretary of the Department of Environment and 
Natural Resources of the Government of the Philippines, who set up the first artificial 
reef in the Philippines in Dumaguete in 1977. Artificial reefs are one of the manage
ment interventions of the Coastal Environment P:ogram (CEP) of his Department. However, 
tile primary management tool of the program is community-based protected areas, at 
least one to be established in each of the regions of the country. These are seascapes 
where a variety of uses are permitted; 25% of the area is designated as sanctuary and 
75% is a buffer area for nondestructive uses. The expectation is that some of the larval 
fishes from the sanctuary will be retained in the buffer areas where they can settle and 
be fished, while other larvae will be dispersed throughout the Philippine reel systems. 
Dr. Alcala suggested that artificial reefs should only be deployed away from natural 
reefs and that appropriate materials should be used for construction. 

J.L. Munro 
Manila 
November 1994 
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Part I
 
REPORTS OF THE WORKING GROUPS AND
 

RECOMMENDATIONS
 

The Workshop's mainipurl)ose was to 0 No artilicial reels should be jIlacecI 
consider and comment upon three major in overtished areas, especially it 

,
topics: 	 they will be used a lislir 

* 	 To consider 1rid evil nate the ncga- grounds, beca ,iLithey luil1Ctiol) 

tive and positive Ilatutes of atili- as benthic lislh agIegatitlg de
cial rl : vices ,an(l thec ewre contribute to 

To iake an inventory of deployed 	 overlishinrig* 
ildexistin reels inthe Phil- reels tr,tv Ie'd(eployed it1artilici'd * Artilicial 
ilpJnes: they ate ilt(lided to ll(tioti as fish 

" !o an 1estT alter-colmit( it Oin suno.	 santi(ttlli(e. Ilo(\v'\(., tIe 'c(notilic 

iati,.es' o1 stjliplhle itsto the ill- tOsts flt b(titJt'-,lllLst e[)ptol )
 

stallatiol l atili(ial tee 
.	 erly veiphe(l.
 

These were a(cmlislhel thlu)lgh )a- A ol itili( Ialeel develo.ll oi,tig 

pets tinl i)lerliV (iS tl ",i)ll', oi tre three tPel t liprnitlll illthe Philippines 

themes. lhlihwet [V dbytltiled ihisctt'siotn should be coin luded vitliin live years 
,ar1d lorirullatioIs (-)1r(,,(irt elnlatioi, by aild 11o itew artili( il reel programs 
Worldng Grops oilt',1(th thlle'. initiated. 

ltle te(ollillilen(h,ttions liin; Iemll these * Agencies inv'olvcd itiatilicial reel 
d'eliberatiois ate ,islollows: develonii)Htt sl10ltld (oolditiate anid 

tietwolk their efoltts aid, to 'guide 
1. Policy 	 their dceveloprint,lshould develop 

" 	Better environ cntal management a iletiloattl utu of iglneeillent with 
prograims Lisinrig a holistic approach the Department ol Agriculture (DA), 
should be iniplentted. Del)titetit of Science aid 

" 	A decision SUlpport systevt should Tech rtology DOST). and the 

be developed to Lacilitate proper in- Departnient of1Lnvitot ment and 

pletentatioi of Natural Rreso(rces (DENR). 

programs lot artilicial reels. * The need for artilicial reef develop

* 	The Ihilin t)oi)tIhatoi (ttetsityin Mnerit should Ie leeva111ateCI at a 

(oastal zoles itspecilic sites should workshop alter two years (f mli

always be takeln into acc tnt iimore toring and evalnat iont of cxistinrig 

rational long-term pltiting. artificial ieels. 

* 	Marine protected areas should re- 2. Monagement 
ceive priority as potentially irimpor
tant, relatively short-term and low- All alternative or supplementary ac
cost 	alternatives to artificial reefs. tions should rot be viewed in iso

lotion but as part of an overall rIl" 	Fisheries enhancement should be ex-
tegrated Coastal Zone Management"

plore aisa viable opt(ion, 	 package. 

http:iati,.es
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" 	Efforts should be concentrated on 

the management and monitoring of 

existing artificial reefs in order to 

provide scientific information for 

future decisionmaking. 

" Installed artificial rees should be 
mIntlled aifl terms sulbe o 

ters numberismaton n oftch o 
cation and r_,tatus. Catch statistics 

0 Provincial and regional personnel 
should be trained in monitoring ar
tificial reefs in their respective ar
eas. 

Working Group I initially cliscUssed 
reefsdefinitions of the types of artificial 

being addressed in the workshop. Artifi
cial ieefs were defined as assemblages of 
ayhrdsutteoraeilpacdo 

reefh sh 
tored Fiserino s tem 
breariincoorinatia e oN-

foration N 
tionaf Fisheries Information System, 
and research should be done on the 

turnover of fish, initial recruitment, 
socioeconomic impacts and other 

impact factors. 

* 	No artificial reefs should be de-
ployecl without monitoring pro-
grams anci management plans. 

3. Soclalaspects 

" 	All suggested alternatives to artifi-
cial reefs will be best achieved by 
implementation at the community 
level, where possible. 

* 	Better fisheries management pro-
grams should be implemented, with 
greater fishing village involvement 
in implementation and monitoring, 

* 	Mariculture should be approached 
at the community level, 

4. Education 
Education programs on environmien-* • pogrmsEdcaton o enironen-
tal/renewable resource issues should
te/enewraed.rfunctions 

* 	Education of people and communi-
ties on possible negative impacts 
of artificial reefs and the importance 
of managing natural reefs should be 
intensified. 

* 	Information campaigns and enforce-
ment of fishing laws and regulations 
in support of initiatives taken for co-
operative coastal ecosystem man-
agement should be implemented. 

for artificial reefs should be moni-placed 	 on 
the seabed to provide habitats for fish and 
other marine organisms. Artificial reefs may 
have some or ali of the following ecological 
and socioeconlomic features: 

•habitat 	or shelter tor fish and other 
marine organisms 

* 	substrate for regeneration of corals 

and other marine organisms 
e feeding, breeding or nursery area 
a reference point 

e 	deterrent to trawling 
* 	eco-tourism and other recreational 

purposes 
* waste disposal
 
e mariculture
 
* 	fishing ground 
* 	sanctuary 
* 	substitute for destroyed coral reefs 
• 	entry point for coastal management 

initiatives 
* 	focus for propaganda purposes of 

vested interest groups 
@replenishment area 
9 	provide a known and easily located 

fishing area.It was concluded that all of the ecological
I a 01IIIC It'I fteCOO ia 

of artificial reefs mentioned above 

are gener,.lly beneficial. The impact may 
be positive through increase of survival 
of marine organisms if habitat is limiting 
and if no fishing is done on the artificial 
reel. If there is no fishing on an artificial 
reef and it is used as a s,tnctuar V it can 

make a siall, but perhMl)S irrelevant. 

contribution to production. It can also 
provide substrate for settlement of fish and 
growth of algae and other marine organisms 
that will provide food resources to higher 
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trophic levels. However, artificial reefs are overfishing. Other negative features are 
generally too small in comparison to natural that they can be unsightly and leave a rcsidue 
reefs to have any significant impact oil total of garbage oil the seabed if they decay, 
fish prodI nction. and they (an also Ilea oiice O c I cerukal 

It was agreed that the aggregating ca- Contaminants (e.g.. lrot vehicle tiles). 
ipacity ol atilici al reels increases the Working Group 2 concl ulded that about 
(atchability of fish. II the catches on arti- 70,000 mo(ules (see box lor definition) 
ical reels afld uatural reels exceed the had been deployed since I077. and that 
new utaxinIum potential prochICtion, then not more than 20o (abolt 14,000 rnod
the Iesult would be negayive and artificial ules) are believe(d to still exist. heIol 
reels would firtCiott riainly as benthic fish lowing are very touch estimates of lod
atg regating devices and contribute to tule deployments by agency: 

• \gr( v 	 )Deploy.ed Exlin1% 

[)cparttcimrr 0 ;\,,H(t LWt 	 2 1.325 t t .40Z2 
Crntral Visi,,'., Vthgri~iIirolect 26,000 	 0 

,

(ri
C,i Inutl f , K hr,llritatiorn Program 2,000 1,600 

Nationail " 'cr Coitorition 	 816 653 
State Colegs, Llniversiti(s & other research 150 	 120 

NG()s. vic priv,m grtifps 	 200 160 
FG1s 	 50 40 

ltoil number oft inodiltis 	 70,541 14,065 

Artificial Reefs and Modules: Definitions 

1h-1 wor(ls 11/nit/,td /n71 rut' ae triijently cricotinter( inl the !iterattre on artificial reefs, but are not
 
used CoIsistentlY. IhriouLilhout thet' proccedii.irs Whe word nodul/ I ise to reler to a single standaird0d 


i.e(d SrruiLtt that iS 1 u(artstitr riiI t ill rtrt1Clt II.ue l. M m ile,OW theiIa (Olllbiihed in VarIlOLIS conrliu.tra
rions as shown in the lollo igo, itistrtAjii s to toini111atlii( i, reel. Tir' trot1 u itIs trot used itn his
 

Context.
 

In ,rtticial ret.f ( i ists of eigoht ii e tmlo ules arranged illI COIMtII "Lt(tt ('. ac httrotdile coil
sists ,f fo ur titc i l AtA .RDII 

" art artiliciid tiel is a pyla licalpile of cubical or cylinclrical rite rim)rd (FSP).con lres 

, r ]'I
K- F.:{ 	 l .'; 

" 	 ;olte arrlifi~ijo iri ts,r merely OIlitersorOdilles arlair-d ott rlh seabeud ill regular or irregular 
( rlligurai iOlls 

+-,

" 	 girlltif of mltih( htl fruff, orel re'feried tol .Is a,!#' s, 

http:Deploy.ed
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Additional artificial reels which are currently plannec or under conttruction Icld(e: 

Agency 

DA-FSP 

DA Region 3 

SOtrheast Asian Fislities Development Center-

SEAFDEC-AQD) 

Visavas State College or Agricolrure 

NGOs 

-tt numL)0fr ot mnoidHles 

Thus, a total of aro.un) 20,000 Inod ules 
will be operational in the relatively near 
fUture. 

Working Group 3 felt that ilternative or 
siipl)lernentatV atctions '-houll rnHot be viewe(l 
ill isolationl bUt as part )f in Overall 
Integrated Coastal Zone N1,11a,,eniettt 

packat e. This (lc )i1[)Sc ('110ir(il(l(eUl 
tal to 1na of ,ill ill which,,eiltlit thoe ,ire, 
e(fvirottmntal elt('(ct ta t1vi)il1ge oni the 
coastdl /On (e.%.. ul)lti areas. ,trrlcrlt(lin, 

Fle group coll( tid rh, ll %,',uggeted 

alternatives will be"t hercfti('vef1 lint1111 

p)len'nlti)n ,trthe con1111rnirv h('lH, w 
l-posil)h. Ihfwoeve., it ws ,tnowlegedl 

lharthei legal trr,vrewirk for tiry Ailter"I1
yive , (ita- wn'ill likely he ,hove the 'Irmtgay' 

l (vel IrUni(if-)il s, 1et, hiPgheri.e.. or . 
Iutthnrrote. reco niing the often large 
spaIlhd 'I d c of lish s(()loI,".ontoe dlternalive 
actionls m W i volve politio al aril ,ci tifi( 
,tcrion co-odlilited at 't much highcr level 
than rhat of individual coitr-ntinrities. One 
example of dCealiig, with such a neld is 
the 'Bay Manyrgrent Council' within thc 
Fisheries Sector Progrrri in the Philippie,,. 

Specific alternativ.eisv"('est(il were: 

?. B/Jtt uIv/ionielrt l7,'/i' tt 

plgra7,n nl.switth glreato'r tf',cl lot 

Artiliial ILt Strk tII[ .- s to! (lt)li)ylmell 

1.000111(0dI ( 0MI '11t. C( -1 ]S 

18 modulc (,wm ' (Y:n1hi,,,I 
100 mol(.t% I)UI))
 

1.000 iloilil(..(e ( ) rtWI) 

9 modules (concrete. trapezoidal) 

3,200 molules ,tire modutes) 

5.947 moduleS 

alleviation ot cvilonnn ta Problems 
which impinqc o/ thh 5si;tanaibilitv 
ol coata/ ZOI/7 

Fig. I of MuIro this vol.) rakes thc
 
point thdt a large v,triety of (umirortnrren
tal prolileirl s ill tht. te-t lial elivitolllleir
 
allect the (oa-taI zoI, (Imr~naticflly (c..
 
delores-tatiol. minim,, lroa(l colntrtin(

ilnd Pont lid use h'taliriLg to (rroionl dnld 
siltation: sewerge, ,Irld ,r hage disposaIl). 
]nhe er'. itor ltitnil p)rlelnis '-hotill he 

.I(lre'-Wd5'(l il Inh li i ,rpproo(( Ii ('1oli', with 
the mor ohvio- ts rlvroinrter1t,.l problens 
in coastlirm11 ftL(aS des1-.tu (11 of coral 

lict1ove'-,. -e~dpta" hbed', ld lpro)
lertp, of ovellishirl. 

b. qter / eic S n7, l/, uuv '/ ) t/)l~u i'.; 

The bass lor such l0ro ,r,.al co11d it)
dude greater involverrient of village fishl
ig,7 ( onllliniirie, ill fisheries irn,1ragerrert 
(e.g.. (leveloltment of local lishin, coop
erative"- a, a 111eals lt ellort conlol. tak
rig 'reater a(count of lo(cal knowledge of 

the stocks sIR 1 as locar ions of rmrery and 
sf),awning, grunitrIds) arid irrIprvIed fisher
ivs ri(noitoritig, Syteuils: sl)ecifically the 
en(ormrernuete iof village level data ac
(]tJisitiort sVsrs (e.,.. reCluesting,, selected 

fishers to monitor their CPU E and catch 

composition ) . 

http:des1-.tu
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Care wii llhave to be taken to address c. Allaricultiu vom uw 
fisheries access rights at the village level Mariculture of organisms such as algae, 
in areas whicIh have j)teviously been coi- giant clams, grouper and shrimp was dis
side red open ( ('ss. cussed. Such v0ntIUres wonld be best ap

l)roached at the (onitittritv level. 
A1..llrijpe'tfO c'c ',[C c, 1P-5) Development O1 tlts, altenatives to 

Some tevidnIen, tnow e-xists that WPAs artilicial rels requires 

1,/1,(ti 

a Deci,ion Support 
na,, etirhf icr lo ,li aiiicent fisheries by SysteL'i to lacilitate heil ploj , itumpleiren

<i( a' 'it.a ,ctt c' lot movenlmelt Of fish ration. SUCIli i ,VStt'Mt 1 - i(t klit" should 
hltlnl Lriljishe'd to li<h ct-lt1 ,is it'.t.'., Suillilli iltl(dle a citar sattt (' tt Of imlS, antid 
afed Apo lnIdm l. P[hilippiles). If suwhi e1- detiled evtlItim ionr ( ,rr sl ils for the 
Itt t , 'r' re'al ,tucl -ir t)Ii r theV ae alteriatives tsirr.r,> t rtedltocloloiti s to 
Sttw'ititll, ltlrort'trt 1u1h hrimr, irlatively exllirirrernt~l as,,'snt, Irlt ,itlh rorritorirng,

', it t,:rrr 3 \Urt< hItt'lt~titl (to thte lo(tl i i liri,, c(t)1mor ii. ',or itl ,mrd etiviron 
[tti'ttthit iittI \1'tll1 t' m - tt(' t('fit, rient'i cVdlLiti t,. Hie 'htc l(list ' lot the 

too rilt Ott tttitt rirty act re Ill trllrs Of Dc(isotll Sluppol t Sy',wte l developed for 
.rtii"tIl A littt'Ahllv at iuilt in1poP rtailr thle' tIdm getiC'u(lt Of St 1iy,LC'l haV (Fish 
klt t- I . PAs ' ,r, prtrt+ tlti) rt ,j)tW llrr ,g r'tit" c tor Prtt ri,1, Pllilippilrelt hitovides 

,,tot , himittrl. I+ tIt't it m,,t ' ,i-tLulrJin' in tii r' a .X rlllplr'.
 
iW Hiti iil\' dtu',Is Itititi t( the [tol) A',,s se' 
 rit fil(tfeI 1i1tia l (dlrving ca 
ti tl ctl( Iti iz e( 1 q),twii g sto, ks, f)acitvof t. O,ist,l zorr(rs at spe( fit site ' , is 

'1110 titl 1 1 r'1"tillat C' rili Vi , is als() l't to p nIn rationl longt s v i g( dcd l(trit 

tisthr'r v ( Orlap"e. 
 tem planning. D(taild detritoraphic pr 

di(tiots hould b- encoturagled arid have 
/ h/n/ ' rr/r/ttin(t 'litt '0trflrr, beeni made omrt I 2. l)dV, tllder the FSP. 

It W,i prtit, ()tl thath00 jl,aiiese now Po)ulation proirt,.irs such a1s tamnily plani
rr',t itnd i t(, vI lrrnes oft 8 niairie ling should )- e(trlirtaged. 

( i- , hw. irrtom ittot 'l. 1ite Chilltrse have Education al ror rtis oCr tlvilollillelrl
rectrltly (,trlltthf i viable shrimp fish- tal a; renewable resource issues should 
ery l,, w'' rrr, )rrvittuslv didt rot exist. bc enCouraged., partti(tirll v at the primaly 
It hiis been ,lwri tihit thete are no prac- arte secondary levels. Changing the atti
tit rLi tO':onrtill rt'atins why the fishery tLdues of )eople to tnlsrstilrable elvirol.
tim (hlp)hil frsh ( OIltl liot be (e'nhancedby iiental practices is t h iT,,-term task but 
irit( hetv rl', ses itt Itawaii. Fishrery en- ultirniately will be a 11rao factor il the In
hfattcetrterm now appears to be a viable ture success of any Ilrtegrated Coastal Zone 
otl)iott. Manageiient program, 
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Abstract 

€ o
In 7 10H4 crip tri and tmni t,no utilit were t tr experimeitlIQ7 il rctc tiep

o y
fl

i ns L),' ity. hivtrsitv oifliu Centel,t
+,
h 111' ,illiuan trliver 	 l'tihppiiies N ,Iiriinl' S(iticts 

Fisht'rit's A JIt (i Rc'sntii(Cc 	 ftiltand Ow itir ac'ii i( , rL 	 t vlli thn' , i%tli ItS P ,I(Ce 

Corps ,inid lit' Ov'r,.', Coii[)ti ttlil V'illll (- . I i(i liit'dt(t .')v aundi iIcej.,,,, 	 the nii 
o f f i s h mat wtd L'J l l thc x p ltl l ( [ili l wt I t ll dl lh (i l v lh kj u t , i +' ll t o o l ', hf o f i s h e l i ec, 

[) Ot('c liOi iii t;it i i iitt nint'', lfARt. in tullO, i atlti) %Vitii iV ti.\thsntrYi Of I h 
, 

A lifi(Ril D VI ' Oic n thfo I "tiiIiMihi, ,irnlSpritt Ire-.1t l miLrihiid tist i CI'r pr[is t rtut i r It i d 
(m IIIU ,.(l' d('phIy('d wVIth11Wt ltl t )Of<iV,WIOLIS PI)V,ti I I h) l WCHdrl". 

i f) 198 88 'lling,Owi
, 
purlimdl 

3.00f0 tiltc 

1') Dur ofwicd

( ll~lJ'.lo'rl111et ;,nzt
(illlllt onI o o 

, 

,t) hill'ty 'Indtspread i ttie icr prtnbhi'nts tl puirobi tchi n'll p(we)i,
flnot ,(ddl"',d
vldet [h~ew poblem"r'- v ,(dcl(IL,liw'IY[),I( btlllalna,,t'mlewl c,h' myu 

U ri.is, of "rintc CV'ii tin tin SnLcc'tlil'C r (ctipils 	 i i)Fji-[bpres'nt, Witi )([Mil(irt Of 
A gru it t s rit- lfor iPyo,iunwhich Iit'plItcd til io iti tr Ii', tw( 	 /.Q)I tt' hierm

lilt(]lilc m,,ll.
okin ( ol1ldtioltic" ag gi+,v~led+(boo)1lt'lt" 'itwc¢lj(. t l ) he t try Donor() 

-lit (h'r)Ivlocr, ) thtwtLIPPA'iin( S( ifuimv']In-,tttt'indlMV'OlitOri, andl~ fc~v',tht (,it r( 

the Soitlics,,t ,A\'-iI ,hii"i DtcvcIiu Ccnt'r Ultuuri' t)tpililri 'ip)III('uu uJlcl, tllerit' [)[iti'nt'iltiii 

the ilwii' t'r si ilitilli( data ,t'iit'rittd iuirinu tht' expelrm eni l ptritt, I(oiuiiic I and 
I~<rk(111( 'CHIC i (( idrl~ ',tll ([0l1[In1Lt' o (hIlltnge,the vi,i[+iiilv(it tii( i,l rcckI wi.,W 

+ 

fi'qlicric'sfllal,ti'mlll tool ill (he ( tliuntt", 

Introduction 	 needed for the artificial reefs to be viable 
fisheries enhancement tools. The review 

T his is a review of the histori- is drawn from pUblished literature, unpubrec-fs 

technical reports, and interviews 	of peo
,"reefs in)the PhilippirIes, in1clud- lished field notes. Consutancy,

annual and 
,',,-
 artificial 

ll'i cal development of 
ple who have been involved in artificialing the major reel1 installation pro-

grams and the issueOs Ird lessons11 
"--...; 


learned reef deployment in the country. 

as a consequence of these programs. Re- Artificial "reefs" macie of materials such 
search and management experience should as bamboo, trees or twigs, stone or rock 

be able to show what modifications are piles, wrecked cars and sunken ships have 
often been used as fish aggregating de
vices (FADs) in both marine and freshwa

"ICLARM Contribution No. 1139. ter, where they are often marked by van

6
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OIS types Of buoys or other methods of (Alcala 1979; Murdv IQ79: Kitamado 1984: 
idelntiicationl. In the last two decades, two Suzuki 1984). 
types of artificial habitats have become The SLI and t+IPMSC rwels were moni
popular in l'hilippine marine waters: pqv,'aos. tored for sonie time. ,l(l dtar on physical 
bamboo ,tilts us.ed ' I deepwater lish and chemical para1metr and on the suc
, 11)%'d Ciln('e\,ii. fo 1 atchiI I 	 Cession 0I fish ml1OHLISCSI tualds and corals,. AInd other 
otht'r pelagil( spcies, dud benthic artiti- marine oiganlisms/ wert recorded (Alcala 
(adl tis n,(l' fl mlhoo. rubber tires. 10/0: MUr(ly 1 71: Ai(ala et al. 1081: 
(orlt ttc an(fd other mterials. Ihis paper Gome,. et al. 1087). 
Is kutilltd to tholtte('l type, which has (IS eace Cor)', VOlUllteer have played 

, lisl 
to)l with the rise ill (oasttl ttranauiel+enr ol artificial reel" illtei Phililppines. Vol 

'1lh )Oll)ilrlt , is-nmaag en t a si'J,llicalt role in the initial (leveloptnent 

eftorlts il th coltr atlltni(lkewhtele. 	 Llnteers assisted in fish idetilication il tihe 
nilotlitotin.l1o tf ( lirst ,Iltili(i'lt reef installed 

bv Silliman lHriversilv anid nitiated thIeReef Installations: History and artificial reel p dt :h(IPMSC. Preiroet 
Program Descriptions liminarv site surve. Inothle C(0ltrLtctiOnt 

'lil lcm nitr ii tl tilfeel o.iti oI l e. in Iolillt 
The folh\',ill ,(l(cti tit)tiol Ptigaita',ntl irLl I)V the volat tilicial reefl 	 l Were t,1tktll 

risralalhio iintrePhilip)inte has l)etl tinireels MurdV IM)'10).
 
(Iivit,-(I ittt tott l)ti(ds bdsed Oin I)Lt- llle [AR polc ts,td,1(1 the following
 
rtse Irorll (,xrpeitlreit.il to t'cltllt lop V t))jectives: A) iltr ot.'t'tll('nt of desitt ttn(n
g 

Aq)[li(tti t tlti till jl/ti)fet(_'ttta.ti)n Ofl [(M)ltSr )
t'L(ttOll;
a 	 ft,,jor t-tal)lisfttrt'tt C)icriteria 

2). ,it(, 

Illent ,tidtu:cts',ior ol lish ,ttnd benthic 
1977-198- orgaisms: d 1 ',tu(dy of tire leasibility 

[)twttttis- ( larle I 	alr Figs. I and for selt.-ion: tottnuitmin, tile tecrUit

of artificial reefs0" ,st ,ttp)[lemelita.y re
lfie titilitciil this iniitial period for t,ine, earsreefk in sotici, Vlrinr trrM itittll 

\O't'r instlled fo;i exrerinIle [)utrio)0 (M icltt I088i.tl 5( 
ry Sillitntia lttivt'rSitV (Sth ilr 1077 aid Ilir arlti ()vtnsas, Cotirelrtio-r Vol
I,/8 Ill Dutaulut(rte. b, the,Universitv utiteeiti, vvl.,d wvith tire -,R Reeioiad 

of tiltl h li~ lt - ( (lc.-,C ' t 0 1filice I inl c l,r iT, dtitificiatl rc.'f'linl 

11['\M'c it Bihlitranc Iuttr-it"a~ illil , 'a,,yen (Gull.lh'y as.,isted ill the initialIt/f hi 
.,tt0 )Vtii' Iitlr,tl t , mtltv(v tf cl ;ite",, t"t itlrt,allhtions of1I ttis dttd A(ILLatiC 

-,t (t ,MA.\R it-it", itt ll(tio Stil. Stntdll-slale tit Iels ,ttl , 'a, os and ill 
I Hlit ii. ir3',t stt,t- I F ,tiha, 'qr, iI1; attifi( Ihtl Stual. l3,,it,tn cxlItt tie ' rte'l oil Port, 

'\tav.\'la , . C(I) . ,ttt( itilhtl btBt1,v01tn ),tot( I (t ,l(lutl tftl sts ')1ti test" itt-
I0 t/ l I). Mit lit I t)88 All of ttese ,tllhtittl , es, lts lKitrrmao IO84). 
f('0 " v ( ot 	 t( ( f,ti)tm c 

',
%, ( imttl ',( ,llld
 

illh ) itri wt t ic lowpit ile litls itt 1985-1988 
Vdlt(,( l lt O)I,< ( o)llhinditJ(Hl w ith. t nIll 


/'I, s",.Ilte 1tt'-,lltmtitts'-, ' ( ( )Ittt ill il(ot ,trTc,'(I w ith the lrelim in ary re
,oli'tlhr'ltl ,rl,v~th H', Pc l( (. (Colp',rd ,ult,, of ilh( exlp rim ental artificial reels. 

i,11,t1t1st illdtttit,o( 11or,'ari- in t io.. M IIS.tti [tA, . lbotit w ith 
,ttntsrl., ittt Itltirl t s ,ssti( tti()t-. (ivic latinchted art Artili( i,iI flDevelopmu entR 

itrnl/,illitis-. 0vittP, totjln tile Mill- Proe,ran bettweten May It 8 5 and M1a1ch 
itry of I lltlntl Sttletrtt' is (iNlS) atld 1087 whi ( tvt1tcl all tire regiorts of 
the N,it.r,d R stur( (",Martnet'rn('nt C(ertr tire (Octrtry 't1ute i,()0 tire mo(ules 

http:xrpeitlreit.il
http:nilotlitotin.l1


Table I Artificial reef insza!,ations in the Philippines. 

rr'pIenrenr'ng agenr(r 
Co:laboratrigF 

agencies Location 
Dte 0t 

(rIrpoyrvent Purpo+se 
No 

rrj!es 
aid kind ot 

deployed Status 

I S:h.".,n Unrersrry BFAR. US Peace Corps Durnaguete City June 1977 

Oct 10178 

E.perir..ental 70 modu:,es 

2 lo- prorrie tire 
reel 

Existing 

2 UP Marine Sciences 
Center 

US Peace Corps Bolinao. 
Pangasinan 

Feb May 
i978 

Experinental 80. modues 
(I o. profil tire 

'ee! 

Existin 

3 DA-BFAR MHS. Nil..MC. IOCV. 
FAs. Civic orgs . 
clve grps 

llocos Sur 
La Union 
Pangasinan 
Manila 
Batangas 
Albay 
Masbate 
Cebu 

Oct 
Oct 

1970 
1984 

Inproement of 
des:gn and 
construction 

[stabh shrtent of 
site selection 
criteria 

Recrui:rient and 
succession 

mnn. bring 
fesibtlay study 

or AP, supple 

1.408 tire and tire-
bamboo modules 

55 bamboo modules 

Not monitored 

4 Arriticial Reef Dest 
ProgramBFAR-MHS 

GOs. NGOs. POs. FAs Regs. 1-12 Mlay 1985 
March 1987 

Fishing anid 
re1abiliation 

3.690. tire modules 
1 bamboo modules 

Not monitored 

5 Samar Sea Trcao Pass 
Pioject Prnl:ppne F:sh 

e:ies Dest Athnrtv 

1984- 1985 Fishig and 
rehab ".tion 

8099 bamboo and 
rp:-ipl rrodules 

Not monitored 

6 Cenr, \ 
',ort: 

rs'.k ':,i. Communities Bohol, Siquior. Cebu. 
Negros Oriental 

Jo:! 1084 
June 1988 

Fshn and 
renxbnritation 

20.000 brnboo 
pdramioal modules 

Not monitored 

7 Phn]ippne C-uzI ', 

Aqatrc 4rn M, 'r 

Resr.arwc' ano Det 

Sri lose LGU. DA 
FFrshefmen , Cooperatie 
PAC 'IT SIDF.Ateneo 
,-r, D,a ci OUth g7p 
CO, Sagan LGU 

ccir.eeS SUNIL 

San lose. Camarines Sur 
Ulujan Bay. Pala~an 
SaInal . ,.a 
Sagav Negros Occidental 

1990 1992 Fising arnd 
rehabItatlon 

Concrete cube an-d 
pyramidal nocrules 

Sc:ap tirs'enocue' 

No monitoring 
except or 
Sagay 

8 Ca~ancn Bay Rehrab,-
ration Program 

DENR Ma'coppe' Mining 
BF-,R. PCAMRD. SUML. 
UPNISI 

Calancan Bay 
Maocuque 

1989-1994 Rehadiitatuion and 
resource enhance-
merit 

848 tire nioduies 
I 134 concrete 
toirules 

IS bamboo rtroduies 

Ongoing 
monitoring 

continued... 



Table I cOt.ii-c 

Program Collaborating 
Date oimplementing No wariUr iMagency agencies Locatorn deployient Pulpose iOrlaes deployed1 Status
 

9 National Power 
 BEAR. DA, LGUs Caraca. Barangas july 09o Fishing 8161 te rNues No noi4toringCorporation Brgys FAs Ti-s. Albay Dec 1Q90 

Naga Cebu 

Liray Bataan 

10 Fisheries Sector BEARK DENR.DILG Manla Bay 1990-1993 fishing and
Program/Ou. 45 banboo modules No quantitativeLGUs. FAs. NGOs Calaua, Bay rehabilitation 7.472 tire modules monitoring 

Tacania Bay 
455 concrete iiodules

l- gic Gull 

Lagorniy Gulf 

S,,:
riMg-al Bay 
Crrgrr Bar'd
 
Oriroc Bay 

San Pedro Bay
 
Sogor Bay
 

Parigui! Bay
 

I I Small Islands Integ- DA. NGO.FA 
 Str Cruz. Fishing Concrete modules Awaitingrated Development 
Marinducque 

PoiectUS Peace deployment 

Corps 

12 DA Regional otfies 
 Regs. 1-t2 tVVO-t994 Fishing 
 No monitoring
 

13 ASEAN Australia Living 
 Bolinao, Match t991 Experimental 32 concrete tent-Caasta Resources 

Pangasinan
 

Proect UPMSI 
 likemodules
 

14 Co ':c fE;sner FAMI Mialalison Island. May 1994 Experimental 31 concrete nhodules Continuing
Culasi. Antique

Rcso-rces Manageirent' 
Rehabilitation of fish (beams and cylinders monitoring 

and benthic piled into reels) 
SEAEDEC AQD 

communities
 

BFAR Bn-u ,-O'Fsnv-rres 
LGU 
 Loca. Cr'.t.rr-il r UrrrrBgy,' bar.gv,. 

- MHS Wni't.. FL 'r..rr St'leenrr", 

CO. C-.'r..ri' org.rn~arons NG0s No.'.a.. a anatr

rr t or Agrrcu:ture 

DE%1Y D.r t'!rti 

NR.MC Nir..'.,: iirr .,". \iarurge'enr CoancdiEr,r orrire:itand Natural Resources PNACPRIFT P:<.... \rvTr Ag":cur rn College - Regional Institute of fisheries TechnologyD!LG 
 1': r ',ror arC Local Government P05 Propi.-'.lrr' taror'FA%l: F ne'r .. A'.'.crcaton o' Malal!son Island 
F'. t SIDE Srr:,,>I.. u Cr-.ecrur rrt foundation 

r '-,-'" . . r.I.rr' SUNAL S ,r t U .;ir. . .M rnrr Laborarory
GO' Co.r'-.'1-- err, rr.1! zarc" UP t''.r".r. ti' Prl rp',r'
DOCV '5" Oces.va' Cooier*. Vo nteers 
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(1) 	 Cagayan 
San Vicente 

(2) 	 llocos Norte 
Calavab. laoag City 
Puyupuy-1n. PasuCluin 

(3) 	 llocos Stir 
Salomague. Cabugao 
BaC(UCs,.ayudili 
Pilar, Sta. Cruz 
Calongbuyain. Can1(on 
KItipunan. Sinait 
P ,ng-os, Cabugao 
NamLuangan. Cabugao 
San Pedro. Vi an 
Pantoc . Navacan 

(4) 	 La Union 
Baluarte'c Avoo 
Casantaan , Damortis 
lani. Rosa io 
Dulo, Atinay 
Mindoro, IBaiiang r 

(5) 	 Pangasinan 
[obt)an, l-abrador 
IBaqujoen, SLnal 
Ccitro Tom, [,ani 
Sunlip. Phmii 

Boboy. A no 
Canal ,ay, nos'\lami 

Pand,m. Alarniios 
CabLlnpan. Ancta 
Cairot. Arda 
C to lnht ''a 
Victoria. ,N,,tisi s 

(6) 	 Zambales 
Llacon, Cmndelaria 

(7) 	 Palawan 

l rbu) o,. Pro. Princesa
 

(8) 	 Manila 
Sin Ni( l 1hoal, Manila Bay 
MauiLil[I F11i1 Sanlctuary 

(9) 	 Batangas 

CaluIa ( L1) i. Sar1 Juan 


(10) 	 Quezon 

I ua. Lopeza,
I_(I!)'/ 
Caruid, A\ti1lhora1n 
1uritmu, Atirionan 

Carull't Ttlilla(aitilln 'a 
C m(cl(l)( itln. l'ltlidhul 

(II) 	 Romiblon
 
CaIIrli.V()gI 0)diorian
 

(I 2) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

(2I) 

(22) 

(23) 

(24) 

(25) 

Albay 
Alimsog, Sto. Domingo 

Masbate 
Washington, San Jacinto 

Sorsogon 
Caricaran, Bacon 
Bato, Bacon 
Gatbo, Bacon 
Bon-ot, Bacon 
Santa Lucia, Bacon 
Sawanga, Bacon 
Cawit, Casiguran 

Iloilo 
Bungol . GuimIbal 

Negros Occidental 
San ;wa, tBagsua 
Banago, lacolod City 

Cebit 
CaLIbian I,.. I.dj)UI hapu City 
MactM I,.. lal)u-hIl1U City 
Tatunol. IIdl)ulaIclfl 
CantIba-0.n,)buelan 
Calajo-al, Ming',Iail a 

Negros Oriental 
Poblacion. Zamboanguita 
San Jose. Siaton 

Samar 
Lalawigan, Borongan 

Leyte 
East & West Visoria, Carigara 

Bohol 
Manga, Tagbilaran City 
Cogtong. Candijay 

Mlsamis Oriental 
Iiiitao 

Zamboanga del Norte 
Sail IPedro, Daipitan 
Polo, 	Dipitan 
Talisav, Datpitan 

Lanao (lel Norte 
I(awit 	COr., I(atiw'ag;an 
Dalican, KauLtsWAg,,1,an
 

Scgod Bay, Matanog
 

Davao City 



d%a,0
 

21 

3 
Luzoni 

PACIFIC OCEAN 

5 4 

9
 

.10 

SOTCELENA SEA 

rig. I. Department of Agriculture Artificial Rcef Development P'rogramn. Numbered sites are de
scribed opposite. 



(I) 	 Manila Bay 
Mariveles, Bataan 
Maragondon, Cavite 

(Z) 	Calauag Bay 
Manhulugin. Calauag 
Dominlog, Calanag 
Balibago. Calauag 
Fnagbayanan. Calauag 
Pinagsakayan, Caiauag 
Atulayan, Calauag 
Villa Mercedez,Quezon 
I'inagtubigaf Weste, Perez 
Pinaglubigan Este. Perez 
Mainit Stir, Perez 
Gordon, Perez 
Quezon, Quezon 

(3) 	 Tayabas Bay 
Pitogo. Quezon 
Agdangan, Quezon 
Macalelon. Quezon 
Mayao. Castillo 
San Juan. Bataagas 
Barra. Lucena City 
Unisan, Quezon 
General Luna, Quezon 

(4) 	 Ragay Gulf 
Caranan. Pasacao 
Tagkawayan, Quezon 

(5) 	Lagonoy Gulf 
Mayong Tiwi. Albay 
Cabcab, Sai Andres 
Sibaguan, Sangay 

(6) 	 San Miguel Bay 
Sapinitan Bay, Sirurna 
Quinapaguian, Mercedes 

(7) 	 Carigara Bay 
Balud, Capoocan 
Naugisan. Carigara 
Guindapunan East, 
Carigara 

Poblacion, Babatngon 
Barong. Babatngon 
Maanda, Leyte 

(8) 	 San Pedro Bay 
Bar.s. Palo 
San Jose, Tacloban 

(9) 	 Ormoc Bay 
Ipil. Ormoc City 
Albuera. Leyte 

(10) 	 Sogod Bay 
Sai Jose, Southern Leyte 

( 1) 	Pangull Bay 
Clarin 
Maigo 

Segapod
 
San Antonio, Ozamis City 
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Luzon 

PACIFIC OCEAN 

-4.Io Bay 2 
celoaq Bca,'IePFal60 

Sc,,, Mnqocl Bcpy 6 
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~ Samar 

SOUTH CHINA SEA s .,,, , B,y7 

Parlay &Leyt~,; <jc.. S-"ay 8 

0O (1cR,,sy9 

Palawan Negros 
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SUILU SEA P 91Soj. 

Mindanao 

SCELEBES SEA
 

4 

Fig. 2. Artificial reef Installations In the Philippines - Fisheries Sector Program sites. Numbered sites 
are described opposite. 
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(triangular or conical) ind high relief inl 1980) coUld be .lained inl the lnutth and 

)yramidal structuires coilstrLCted )_y Iith years ot operating 10 tire rets which 

tyi ngrtogethel eight Miod-uIes were then cost It total of about P2,5OO. ten 
depIloyed with the assistance ol vois barriboo Iiol duiles costil1 abotlt P1,800 

nvernrnlei,trild noiri',overririent orali- cotuld yield a net prolit ol P"8,00 and 

/attion'. iicliilirie lishets' eLJ[)s. with (Ile P10,300 in the second id tlid years ot 

o[bjeti\e of(rIltar !i, tire' isOties (Miclat operation. 

1088 . 
l)tirirtg thiN, [it (d of '.ide',)reac tech- 1989-1990 

llolo ,,, trit ,lt, l.-, i atilt, to the 

WWI.of trtii( a ci h, t ,it vi,tlrt . Ilitti The Philippine Council for Aquatic anid 

W,s ,1 .C'tirl'd hltltk , tilt(ldtstitrldi,, of the M,trine Research awt Development 

(Ono(([it Of Itttli( SIidt't. il(1 tre it ut PCAMRD) launched a National Coral Reel 

l)Ose wht et ltt 1,11111 0ie( tA . Ill 'otie M'via, ement Collsei\,t(ion P oPraill ill I00 
tinclelird , , ltir tclrbiliti Ottl OtOIall which ,aldlresed the rinrrae,t.entrrIrCt onfatural 

reel ind tit rhei' t wi mlit l nta - hitOti ill ( oral ( with criplhti )"itootl, k,. on 
-int-i t. Proleitri ,1io e Iirr, I a)t( k ittch 1t)llmili llit' l)aseil Inttirr ellti t te.hl(IcIes 

tlil . ,'11ilitics tf [tw pci onititl itt'ol\' (l (l,, ile1o mnd Sal,t up I004 1, ihl tis, of 

11i1tliultc l in httitv' stiivi of ,tirilic itl rcls it" netWo'll ut tttin l itil r1,00ic,1t1l uilrcrs.. 
Ik01t o f~illo, , ' mc ( tll'ibo t ' + 

.1110] Ia m ll ltImilledt mlthtn l (o t '~tll V, +-t,ttiolln ' r o l' 
%,.t , [)I,tc ti rtllv lltrirte i tit t-id( o tithe rtpo.alized t,, tiit i l]ntllf i t a'tlii( ts 

ttc h Llttit l Ihit Ito )I Ii d')plovutl 
%,m d d 10 )O 

CorrI, t l Rct Hi .AR. rnhr tis [)ro<t ti Or Il1i 
t'ilttIu tdirl# l , 't'c m ( of )()li( i(", ,tI tili(i'dl Wt(']'. [hetw e,.c'i'l , tl I t2 

tori tirsla, l(tl 
e r,ttt IjOW niit 

the tl' of ittiliti,in reels,, ,a lisireries lire ndl e re ls wet hy 
rt (tnt t~t tr (,,yres lted ill ite pool tihe Sai lc,tl ,IO.t (' tieir (-L]) 

(]tu'ditY ot 'onto r ithe iritiil feel" et ill Citirrtes Sil, by rilte Prwan National 
p hved. Ac ricultural Collee-Re inal,d Irstitute 1Ol 

A\(ditiotrtllv. the Satr Sea- liao Ps', lishlie lechnologv in Llltin Btiv. hy Samal 

'ttttt ol tht, [lhilippirt, h trie I)5"Lvel Ishcttrd Development [oitidatioi ill Sarnal 
opImtri AuthorVity 8,(0l 1),11a- Islanl. Davao, and by tre Sagay I.GLI indtlty .0) 
boo atd iil nodule, betweni' 1084 arid Negro, Occilental. 
1085 Mlontm,ivot 1011 ,arid the Ceir- rhe Sagay tiicial reel was instailled Inear 

tiril VisaVas Recgioitl Pltoje t irtalled 20.000 a nmarine sanctuary where lisling is pro

pylruill latltboo it ltut." l-tween 1085 lhi lred and lishing was also not allowed 
,iit I988 (Bojns ind Vtld, Vusse I(88). oil tire reel (linrimri tie year alter deploy
lecause ol the sholt il ool these rlod- nment. Standing stock, spec ies diversity, 
triles, any ilp)icts whi( h they had were riot total length anid nrLbnl)e; of lishe, were 
sustained. The Proje( t later designel con - nmonitored throug, t liSh visual ceisus tor 

ctet irodUles wiri( It were stpjposetd iot a year by SLI (is a collaborating illstituitioi 

to rite(t relilacerlierit ild to be dble to rut only preliniiniy atialyses were done 
stUppOrt reel lish )OlitthlltiOis itt tiue. (hltnclaviz, Unr)ubl. datai. 

A e( hnologVy tittuil based oi tie SLI, The materials used to coristrUct aind 
[IPMSC, AR[P) rmd CVRP cx periences, es- deploy concrete cubical rmodltules in 
tial c ost- arid retrirlts of bamboo and Camatines Sur cost AbtoM P30,800 per 
tite artiti( irtl (s PCARD I080). In ad - two hundred 0.-- 11'ModUttles or P1154 each 
ditioi to die it nicne derived from lislhing (Itillti)blislied iaicdotit). This did riot include 

,activities otitside tlie attilicial reel, a net cost of labor which was provided by the 
inconm OP I1.500aid P1 1,300(P25 LIS$1 ishers' cooperative. 
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The PCAMIZD projects were beset by the power plants. It also enalafed the clis
samile problems telated to tec hnical man - ~ pafOfl A L, 11tUrber of ,C cap tiresit7,(e 


pov.C1 sholtakgt.e arid thre tac(k of alli 'tdle(Ilatc and( a total Of , I10 titcC 10oles arrangIed
 

11111ai .k11 lllet.lt lit tifC lttfi tctl reels 'IS high) profile pyr~trridaI des-ign'I were
plaAlt ill 

11,1(1 iteet tths'WVt'tI Ilo f)W''ott [f(iet". (teiloyeCi ill14 ,ite', ill I9 0 1loweVer111 
Ber.weetIl I 1)So) '1tt(iI QQ., ille Ccilicccir Ito ctdit'C tc( syVt'ill tot irltlitolitrig and~ 

tiiiiilks tA'ii.f tt'It (1 irti1000t.tol w(Cii C. ire ifplICt olI rrlifit ~ hcw 082 thet Pt'~tie Corps, 

1M'~riitlttftt [jt\'ta C tlrtr mitltit 7, trfitita- (ietttl of tis plo gt~lit it('Wdiltlie bti 

t0)11 ieit' Iml itrlttlemoritt'( hry refIlItS lrftll iridiVidit1,1i VOrIUCjIeS Witiitoi), w0 l 

V Cf [yIli 1(Ifl0 'ii iTIot) fill' Dep),tt thlis I)C OtI dl"s( illit' t( t it i tiC fodirio' 

in' rit ht''i it' m irtt teo itir tore tld h i ll At' o' orp 'otit'rrttt t trri t~, oilwe 

Il ii ii it it! till 'lti i'sit Ithr rittEt il r "L"'tsed o 't toI12t IC t'l i lti llhfitct ill 

itiopt ItitI iC~d l\oB o tllilm Cr~iti l(.t reol niCtios Iheo i it tlC1 \ I illt tlln li 

lit'd m4R misi itI irrtototi,(oliililiwtrc mli tICCI c ir rii li Ii p ot. 

t 0 11 1 I)mCC onV 


il(tion Ahhl! t~il rl00 o wit ptally ("ftct5f (olcv~to
 

Ifll) Ow kkttlttV %,is ttitliit'Cc CW~l 1991-Pre(sentL~l~W'. otd 

t ife C opic ' 

Ist ir Ctltti' rrtdlit' t.%cre g ~li ll trlrcrld artii'lollisref Crrre, of~theCi rie 


ho l fil.(tjw%.v 'ld il'i t reoncIl ,%), i ll errdthll t rviasnr CSCi tile( 

Colistr ill tIt'tittttll ilitMo~il'itoliC"of Cttrt'rr [pfimit(s' Cttor l~'rVt (,IS ofm 

IllOlthlkt fti', l 1 iJts illsl tl t, ~111(111- rlot' [)optilcrttltellt ti *'lo ~tllttiJTc tDl t. ll'~ 

t tit ldCV h tj d (0('tt'11k O IC' C tiCS 

tili fot pI'v('rflitltSwasW tidr Ccttt5C c~ltsirtC ill (octtltf til0Clrl't f ef 

ill rlOt tll 01 ft(ttti rphto n ()c5I t iri Itt til\'tiW itt t 

I irr idiil % ' i'Il D N ( ti aiuolbC r l (I 'll('5 illciea( t3ct nit)f citCS(ii R 

http:lllet.lt
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national, provincial and municipal govern- opmenr in these modules, dep)loyed in 

rnent agencies and NGOs. Between 1990 silty and clear environments was stud

andI 1994. FSP lannid to istall artilicial ied wrtddata gathered within seven months 

reefs in various pluces along about 500 alter deployrmient inlicaed higher ini

ill-of costrinte ill twelv bavs in tirt((ulltrv. tial iecruits t0 tIe tutili(iai reels in tile 

The intn.ion was to install ,utiticial reels silty area r(I[ tilltirall Cet al. 1007.). 

along rte kilomrtt'r ol (oastlint itt each 1hw Southeast Asian l ishti ies Develop

coastal b)ararrlr. As of De(ember I03, rment Cnt(ttA(Aluaculltre [) armniert 
1.472 tire tiodittlts. 455 conciete HIod- (SAFDIIC AQD) riirited woruk on artiti 

riles 	and 45 l),arhbll nuol(ules Iht been ill reels in I)l) iat MilalisOll I'larit. C]lasi.
 
,


(()nrtlJ( tet and ldellov'dI ill48 lo(ations. Antiique. where it ha been iriplement

[behi t' tvol t l as illp, a (Oilltrr llitv-Lhse(l lestiJrce(-)i t' (tiita(l a, \V( lishrerv 

(vlin(lt iroluht-, Aln arra ltt 20 reels- rilalla',llentrt project sin(( I(),)I. Mew de

ea(I ,.nrrt.,l' ot 10 (llbit ,it]rttlk'S cos r lht)y ntt (,1rilit( ialreels wa, one of the , 

,boa 1t42000 wtul rilta, 20 ric',h rhgeasirres vhi(h were, ainret itdevelopa ovl

ItlieWt tireireels+, (%t( In(or tr,tt 110111 ,ht ie li-her- a rr-tn', andLI( r(r'0(ei'b Ill, ( cal into st in

rite rrttltl( ,s ,Cttirn,lttCtl r ( ()'.t Depetlileit iation vhic h I, (etlectivelyaboLt 	 fao 
,

P 4 1 .000 Both rr tes"-,ill(t Inl ct[rhrar- trthrnae the island fesotlrc- wwo. on

rialh,,rcl (tlplolnei -t lsts (cet. reels dilttent prtotypct's vrePRIM[X 11)1)2;. ol 

litrets arrd otlrr( oi. tletd Illbtrs rlel)(t in May I04..eah (ostilg, abott 
ofl tile v trained tot the M r ((tnstri-tionhtr'ai vere P 5000 irr(.lkirlabor 

COrist'-,rLtn till in l l( )IoVlr ett r I Wt,r- a,arld eployllr lit.I ,liat (inritrirge l by tile 

tili( it f(el" -and 7;ivr- ('tlt't trli .,o is lisherrmen's As-o iritirr ot M tltlisorn Is
illtt ollt( tin, l,tt ()rn,it(he' ltori t(' lrid. The Ioal is srateo to be tire rchabili
t st-t,,. rItall Ittom taclh rttion ot the island's Iislr and arline benthicIvo ret Intri(, DA 
rteitrrl olh(re irlr.lAV' itt I1' (olritn Data oi the mtarirt(, c-osvsw ,e train(d iti,.,. 

in SCIIBA lot artilicial reet ,rd lish san- ten's around the isNatl rave ben gath
rilritoline,. In R,,iot V (SoCitheri ered since I)I ami the artiti(ial reels are 

, 
MiarV 

I u n. Ii(ol ep ioi.32 eiseewere also being, nonitored to(oilh'( t inloitmation on 
tratentl by tIr( WAR. lihwevi, neither the abuldnce ol ,l,*re, corals and lish. 

ty'ht ol rnOtrit()rint, was dtdC(lHateIy Lilt- Under the Small Island Integrated De
rttrkcl and there are no (tantittive velopiient prtju(t. rh(- Pea(e Cotl)s initi

tit( I (Itti LJnler',att c(H- are ian Alobo,tot r visual ,ttiliial tel proiec(t in [;,.;v. 

"usW, oI fish or (,ttiate- of reclulittent Sainta Cm. Mrriuclut with tlh assist

of henthic orgariistii. anCe tOtao NGO, 'lan Intttrntimnal. Some 
based oil held(Vlttitrl teptirts (April- 50 fshers inthat (or11titlity hee to in

A]i\utsut I')03 , other issues tlrtt w're i(d(l- (rease thcir ,chi throu,h th aritilicial reel 

t (I in tilte iptllt'rntatitn ol the FSP which was awaiting deployment as of April 

pitpiran in. lttidedalt irng or arrrnge- I 004. 
tirlt noltIre rs( . inlpptoplti e dhsign,. [he DA (oitinted with artilicial reel 

poor(o trt(o aintl tile obrli( of itistdllations when FAR tertminated trie 
tithll',CtH'tnrt IrIrian . Artilicial Rel )evelopmnt t i'rrtgatn. tnder 

Int Mlr(h 100l,I e.x per inttntatl. tctnt-lik the Artilicial Rett Dervelopmient (rnl)o

itnitt(nCt i(r(htlt's wvrt intstlldI in tent of the Fish(ries [(esouurces Crliserva

hIolinit r. Ptirrrr n unr t'tSIA N tion liograrii ,rtitici,rd reels w crepor ted 

Austtalia I/cotnormi( Coiolperationi Prorain installed and nniit,aitc, by its regional 
AAI[CIP Livinrig C hstrl 	 0offices. Annutal repirts l)rtvidl
Resorrces project. nu.mbers 

Invertebrate and slih cotrmtmriiity devel- ol traiing ccniirses and raiees, modtules 
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deploved ;ites ettl)lished ,andimiint,iinet., 

the tirea covered bv thi ,iitili eels. aud 

the nniber'., (d fishC-s, Odl WIWI b(,rii 

cilries sivedt) v it plrt ,,i,til !DA I Oo0 

1O N1 . I I 1)wlc lit,1-i1,111 i11 t' I All l1t) ,i
' .-,


fi , lLJ (O I Mtol "(-,,hC I, I Iillw o(t. 
,

A ititici,dl we' ,tic' d, t Ilo., " pitol, I11<ti 

pIo et'1) llt'loheiIul ll iili' 1 )I1'i tIl t'dl' lt'1 
ilh(, Ctl),t t,dl [ lI\il[,)IIIIw i 11,11Pr).l m i (cl~ P,-I' ll I" 


I i ll i ' ((tilt sWOIII tri('slilt' 1-tpt'tl 

reel lit 'lllll liii 'i i hiti vv,'iiiH Ii 

Iw dt l)u 


]lw wrt,if(lt m I, Il wtlt~1,1liI 'illItctlw Al )O 
<, ' ,


in<t~tl~t I) h,11)tl 1,> i ',. III I 1l IM I ,,II 

(( diti'll , l ult ln, of,Lot, t IlittmdI b\/ 

I.( /lk ,m N( 0,(),i', . libi-ti Im(kIi 

(iol)l. )iiitit t ti liiit '1illltiiis illtl w 

. lW .,i tO IW,Hlld!(hc (rIT I M'l '(l 

R esearch C o nsid erations 

V(-le ( )il w 0'"i (I'l)l/'(t i tht',lr iii(i'dl 

hatve Dtbec "li t ,(I v it tt i' i ll nd, t o 

,,()(i ( ( mln m i( inm r',it t <, I i ,1)'l'( 

( (mlSid("led t[) ()I t tCt~ I,Id cctdl(ht' ,t' 

fin(Itidt jli,h w(tIujmil t itll](' 2 .<,t,w d( 

iln , ),to( k ,,\lo.,tlk11)/\) .P>l w'th (of c (oi,tlk 

,a1l( Ilm ilti<( A li il,t tct ill. 11)8 1; (]ti litc / 

C+t 11. 1982). I~tIIMi l l',(fLItII,~ otr( iM tli(ll 
,


(IIillnitci IQ() I I. m d, o-nitofiin v (A, olil(et 

,1l.100) . 

A ttitio: i,d t '
<, 

Wi t foodl o N I t vcu'(lu] 

ill (l(nm (I/wtiatin',it ( fillr u m m "-'t
,

it i 

both 1in( 1 [ 'il , ld( ill iltv tcl~l lil n ltL-, 

(POtiI lt1 100 7 ). (' ;1 37 q w)1thlln ('t,11. "~tI 

( it,;bl)o(n',Tin ,, 34 i wc w ()l)'ti\vd(to hunilit",v 

ill w ilntIll~( ()I)( [tl(, "ltm mtlc" dc(pltn,'cd( 
,

illBoliliUw . l'll ,<i~ ll i(i miill, ,' 1( 
' , <

dcg('t ' l( ll ll)( VAM'lhill % 11~i 'd( Itoo 

be(bl iel(ll It )t 'ti l,imll "Iltv hwl, !l]( hcul ti 

I h(t.th(MuP,!11 i t W' titt l H	ll i too them,{ 
,reeols hwt, ,fn ilm), I ()1 I ,h( (tll llm, lil iokv 

n(',tjrbv hlit ltsw,'iIl'<iIw''n ",htwnin
Ill i 

tilicial reek c'lc' ic.ilt,(A Il'vl/(m)I,1(I GJnlhmlm 


I181)). 

(irow th (-)I (()I'l',. in'1t11d, W as ti( li<,h 

,liso -,itudti(-d ill ilht,iirt' of D ti/ t iti ewe'tl, iww 


aind 1o1linto. (,lowlh data (iii t.,itspe-

C i"- ol 1nolll cs IlIt. P , l-, tnliI, P', t. /04 t, Id. 

O/t"I, AI,t//tc., intld ,/ ,/.'/, I ritd lish 

IP/-t {tvht / ti/S/ ' d t ,lli/tll l,sv,.'(r, 

(%1i11)t t' oh 1 L( i t iy ntl0,'1i, I-,t-
ilic lit'-.( )w'.IIIll i , ill ( i),( l-.I ll lillialll 

%,(,nl .t ltlt ~til V ~ lii ]liA( 

P t" \'tlt iiit',I ,ilu,. per iCt ),I'nd 
, lillt-1w~ \i'll' [()k71cth(-wi/ltt l w ith
 

t1,11C, t ' ptll. ,iltCion '10 iatl),'ibt lt'tlck 

t lt(tll ' 1.1(i ,,tio of
 
I101't I-,/I1nA , Ic( I , i I I 8 I I)11 I 
I I 1 	 (/

,
[)I Ii I II()( t l lw,l'(,t,%oow, It hi(t' P1l(m vinlg 

P,)t Mt',l '\IW V//(C ,I / Pt~ t t I/h )( ),I,t 	 ) 

_St l,/( 	 1)l)~ ,
p h()", . I(vi, . C-I p h,l 1, ItW 

'I( Wti l~ .A)M CSt(", I)S,11711t0( ()/,It/tt /,.'l1110 


e til( s t'p' tutist it 
B ( )tl\ illilt itoIw' In ppt)lli~t 

,', ,tlitio( I'll w l I11,1l('li~l hr 1 "hlte't 'd l ,ll' )I it,-, 


11W~iutit I1, ) 110l( 1988,( ).l V,AlMth I) 

",i'll ) tilt,-, ot\ ll ' n dt IllaV
,ltw lv "~ 


I1w w ' ' ,wd l ,'110 h > t l Mt('v 

)'r< p im -,< l \t- lw til Wi Mt (I( ItO, t l 


wW ,I-,l'( ( htll(l ill lil,~~ la l. bt
Itt 

Ilm) ,ittl)Nit ( o il( lit(o i'),,,lir' , t )il (,I ,il. 

10) 4 ).1 Itw \ ef'. it (", ( f ( ti,tll,'w-,l ' 1,~ 

.


hlmv'c buci('l I()Pi',w t)li , latt1<1t)\vil thlll 
,


0' tillIl'ittllid Ilm kv l) tr t f( i ll(z (,t 

11l.I08 2 ). Colli(IW ltit'X (I nlI l,11 ',tlit Lt (, 

whi't Vl iw (,((t ctdIi l,,intt,grait(,,h,,I mnlllLn 

M CI 'il(+,I)C'(,1Ih( 01 (IL1i,1hilitV. I1tCXibilitV 

Midc [)('( ,IWWt ( Mlnlllltlnlitl ( \.AtC()t)llWIt OHI 

1111(h iln,ti(ri~tik dt o h,il()n (ora~ls\m i , li',ciwn t( 


I(litim diii (, illd tl,,tihv M oltk I0O ). A 

o:()I)(itel 1m tll %,,
<, 

d"l() Illli t"c'lit(iivc 

th'ill 't,iif l ir ,tl ill Iwfill,', ()I1 l ,billd'in(( 

iwti u tln\'ovtitm it ihiri ,I ptio-( I It Ii/ 

Vt i-()I (lW [l (ChuL,t tll(llI(vn ll I 0-hm) I004). 
<

noitlw~t(l~l li i ll ',tlth~ )'' 

lH'((llll/l'(luk d Im~ ll'r ill litC't'llu'dt Vi' ,,iVI 

ltil(ml 1)((awil, HI(I wf,,ivxll,Ihili(v II ll d11'd1 

tlld hlith i)( ti,i lIloo (tC uilith (Itilhn i 

19 1 1~. 

E~xlpeiinni < lv ilh(-'-d Al M) C AtQD o)ll 

p)iom tolv ld l( lIt(t! .l ll l ilt'-,det('lh 

,n 'lil , t ( Vpt" I r m idt(r,it)n%, i <,,l ( ,t 

inll( ti IL (f ,lW ( t (It'l)It)ViIl ,l CO-) , ,ild 

ofl'( bl 11C lltilluinlI,.I, til ,i (t 
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loble 2 Summary of some fish tecruitment studies In ,uttiitf reefs In the Philippites 

fype of [),tie of No of 
,rtilt ial reef L.ocatioIn duplovilrert .. ) l liCS f ithi 

I fit, liw l itiohn. f t-MIy ,ff 24ro J

i l,. iii,',+iniii 0/ff 


2 Iri m, I) rrr0',uetIC. ' y-jul 81 Z9
!r..hh- %t-Mo IQ,1 I,1 


(Metntal 

tlli, Sepfi rim San lose. 1984 88 36 
lii fftttpit45 

4 Cor tiic folroao. Mar 1091 143 34 
1, tt lik- frin 'inirttn 

" Col, itt t ,Ct0o Oct 1989 88 33 
i,-t) Cirtnties Sit 

Gaps were identified in important ar-
eas Of research inclt dinrg ecology (recruit-
titefit illd suLrVval ol juveniles), engileering 
Itnlateriads design, placefleft and physi-
(,il p li(~ l1lt1m (,. lishufr fl,u1lld,(I~ ln t 

1 lt1rn. llon1'1, t,(fft'lf)1rnt lflitlfg,ttioll (bit>-
lo,ii(af 111(i Ito,t for sit. 'slic tio. i ,ss • 

ftitHf tl C(ls , flliftiOI) ff'lht1i(ILIes), 

(.11vifI)nlf ('Itf- tl ts s(,'-ff ft tld[ ni t or-

ii .,f(relitwfl r 11(, 5ff"IhIr(IItitif oflield 

p)1m((ltlw8,1. sfC(w ()lf)fti(- '111d policy 
I()V Irtshil) i tis,, c(((lf)fti( ifS(t5sf1e ft 

'Ilpertornfr(C),t rfd pctfrokl tm platlori 
,(iflvf[rsiiolf (impat t And itltlmitives ol 

rf(t(hplhiiylft (ft l)lftmflfsI I tl)fttl k ftId 
lthLfldfid I085. S(W,ttlf Of 1l. IM)9) 

Ilfftl disciplilfy iplroit( hes suic I ,s c' o 
il(il)ri( in(1 lith hisfofy (id(lrftions in 

((", ,t tiffS f if (1(1 rd . Ad-
(hftiOlfil "esef( hIl also 1rt'(c(td On the lti. tots 
,t111 fil', ( O fIl tiu i l t irtificial teelst j( h 
,I'- fttUhil ttl. v,dhf)ilitv. Itf(: htisis (At 
tffttr'll pfpuJl'itiof ItriritfItiif. CXloitatioi 

le,'sure lil' history (N-ndell(ef( y )i feels. 
id p(,cies-spec-ifi( andt age-specific 

l)ulatron of Site 
oiletvatloll hira +ietl.iics Referetces 

Nov 1018 
Apt I')/L) 

sAnIdiy s ii 
L irisr,,-

Uttrfci 
beds 

Mutildy (I/0) 

[(.,. oiets 20 to 
dVI 4 In deip 

jul ll -11 
Atug I110 

,f 
h~u 

1,18111 Alcala 1919) 

Oct 1084- I 5 kill ai,,Iv twillh ftretto 
Nov 1098 triuril ri-i- pmtlit. 98o) 

reels sI tlim I kill 
toimri or thc irl 
titId e(.( 12f 11 
if c-i-i 

Apt-Oct 190o i rr1uli ir-., riritlfIV fAiiiiirtIItit 
)silty &hinn r , i tt i t )11 

nolly mi h i Iit ll 

4 1, m~ dt-('[ 

Feb 1903 fllt. sairily nIItnu [)Ihl 1)(I111) 
liin 1)4 I f 12 irt0cep 

behavioral characteristics in order to pro
vide greater tnderstaldillg of attlaCtioll 
and production il attificial reels (Blohnsack 
1989). 

tme iC-, Of Use Ofl artilihe s( cioe( ol1Cl OhW 

iil fels pose anothet furay of issLIes that 
iflCuIle OWtlefthir), fl(oLtr,(,lenrfeft Ot the 
Use Of destrluctiv( tishifto, practices, aild 
11Llltil)l(- t,e confflicts (C1,Ivet I Q I ). The 

)toI)lemS may le retlated to previously 

identilied ec(ol1ofllic leseatch issues. namtely: 
t) the absel(e Of well-delined biological 

,1(d (coflofflic ()bje(tives; ) lack f flf
derstanding nl the user ,gro p),' percep
tieifs and demand for attificial eef deploy
fm-f1t; c) httk ol socitecotof ic biaseline 

(litfif for econfom1ic )erformance appraisal; 
,mid (l) the It(l( tf inderstatfldi-, ol the 

mili(i,d reel', role il tishrties !1fatf,1lge
ftf(fff (Milon 1080). A socio( (COllfliCstudy 
Ot mtttili( i'll T(ek ifl Panguil l.+ty, M indanao, 
i8 being (oncfucted fly the DA undicier the 
rSr National fishries Research Program 

bUt it is tot certaifn it thre abovc Ionsid
erations are sufficient ly addressed. 
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terials, design, and siting crit ,:ia; owner-
Issues and Lessons Learned 


(Management and Policy 
Considerations) 

Artilicial c h'avle beefn deploved in 

the Philippines with the 11ain obIective of 
(fll .irii r1(t5 of Idill scale fish-,t( 'tlh 
(,Is. ill t iitut lo n of t( 

i( cOt , (olI tI tt l 

t )t.t(I, tIUIMt(I, 
, 


t i 

('stilt ill p Iml c ' m 

IttSAilt (, l nd.ehtc l 


tutt'h et-
ie lishin, 

',it001 tli', (,M 

I'll 1 1(1 ('( o llo illi, 

b)('n('titbUtt 11",H Ilitulth 1OV0, fli, 
ilt )l~lotfolhl(d PN(OVlII,i I'MiI 

+
.he lhilippl lic t'Itint' h~fiedl l ,hay' 


d. [ti t b tt(I iii t (v ittilV,,h, td
i tw-

(tie VCi MW(11.1Y,"\ejttyetiW(tilll tlseof tI 


tlitcth(tt'tsv e to ise
IW l1tlatei(hd 

I080ludtith tt ltoir te whi( 
hl,ivct 

ofa,It' 

Pittpo wt fllt,dI I()(t,LPW, O t'J,hillil 

V\:('t' l a trII b)( ill . d ( )vc' 0h(1e i 
, 
in llt1 ill 1 ~ 

tiltt~ k,, hi', tlll d itO ,(J"H + Io WI (I(' 

v('l~q ,l% ill 1J'hIll 'VII AXI',',,l It' V lIIC'i , 


P', i lilf)I l( [hV i l hl,itt) 
',


H l 'wi dtftlfli( t w 

,
[)t't0 1ll itl'+,[llllt'llt,tl Ill(Hr, I ll. ( O ,it,il1n%, o 

(O lllillitt(I'h tot ' Jilt(o( Vllrlt 'lt I1',titLJ('r( 

of h I CT' ("t+,OLJrt ("', pro wt( tioln illd Ic' 

hatbilit,ittio n. Illi.,iiti( ial rc'cf,, help to> 
',
,,hovw thoi (or~l[ Iwef ,mlid other[ timtrineo 

(co"-V~tw'il ,iw( JlivIli'h) (I t 1) he,l l i 


[)tr)tV (' (h('YtLJ(tJ0)l
t cIIfo)ll 

Expcurieln (", ill rimli(i'llwt' iiM talht-

tion'.., t"l lull thc' Itlitowil',; ) Jimlt ob)' 


vatioll-,, lhat: 

& ,I ( kal of V,,m,'lc tl l t r',t oilo ot ins 


;)o in l ,tild Il,1111IC(I t,I (ol',t rt(titln. 

!) ]h('tt 1, 11'+,kIIIi ,ttld
(Cnt tC(IM t ioil 

t( Im ohlyv Itr,iri',t,fi ()if m fo''.,hrili( itl r 


Iliolit(chim ,d peopk.h',tit irllhtillJi(cnt .+,(,t 

(. l-kk()tc0hr11ita, itb of pe ISo!n)Irw ', iIiti(-', 

+
,
IinVtlV/( 11,1 t'(W hllty +
Irl Ill! r'eek,
otf'; 

andtl ick,o Illo)lllt()lm '.kill deplth ,tll'ily-

-, and itnt(,rpit.,+,it~ ii ()1lield h ,,. 

d. [h( ,' t nll(tc tcrninlg,0) polici(", Jo 

thl,o I rtj( tit)lt. m i,talll(use ofl() (1clolc 

artilik:-i'tl wef-I ,AVe'[i', to elated is u ', 

il(hjdin~j the choic(c~of ppi<opriate m~a-

ship and ntgenent; d research,n[ioni
toring and ev(aluation systems. 

Interdisciptn y h involving eono('sealc 


list', bhioloists1adc il S, iti"S should 
be able to dilect etl)liIItflent of 'mitillct 

Io t i( its (SCeattht ( t. I)O thtt wOUld 
take (,I( of ih( ibtov'c (on-i,( rattiol. tot 

t ltt:.,tt tit (11nd Ittl IeI tiVe 

I) IIiib(IItli I ,t st 3.Ow Ae t ,i I 1(,7a
im ,tt , (Fig. 3.). A v(,l (l,-,i%,id eptelic 
itt it t l l o tk ohlti m ind theo tlel id 
'-,I ill(illI Ilill (Iti ll'illd t fililill' ns (t 

V,iheHM,,1 l ill,ttilioe reel[ Stlr,o tuate 
c pilo /llAntIllli( vII'dl"', pklinll, coastatp 


,
li'-llirn ( olm inltinim -t'".thlt' rt,ource 

Itlltti.i i i tt hili((11 tl)l slitu woultI ie 

vhtittlt, tilt0111 tet Llorll p opiliCidl 
t'ttuctItw , depl"y-.teit.

+, 
IlldnIttll11dt. 

t (eeit thell "th.tt 
(',illte, h r~/J I), (Oll ildiol', 

I i 1 -ttdrti l eek 
tit( o' o l 

1lll l'tr lw ilt wt(h l ltr . tltifi(J I t''l '+, 

(,Litlb( ite",l tted Jill' i11 llteric" flldl~l' 'C
' I 

l ilth wi 1rP,'vii",, o thtw to~ol',l I't illtt ,U(1h 

IllllIllllLIII/ 'h ( lw l v', A'-, ) r 'o,'( l . Ilm itedC 

tlt/ ,h btit f ow(+( u[I t , iidl rl-,toilatiton 

m ic t,A.19), ncMJ'[ atlon, With rlionle,guI~htoFV 

itchilil( '" (c'. ,.., lltldtivc"livelihoods_, 

ill('nti,,+. hll itm ltiltam ('1,t"' t w, t, etc.). The 

iwett olu iii~ tl,+,n othert elemlents 
0 the' r",({[ ( I) ,t (,ill d tl It(-(ict'[(r 

111i10( Ii the' (om ut(xtoftbt(oailer coatstal 

11h1 ,11 to'CrCtjpt(i ,du I',IMlrtICLIhtly ill Cse 

tofr t irCC l ' t ,. t(o (O)tllli( 

The' I-SP iplpro.xiiiiuite,', Atiinteg,,ratedt 

i)Io~gIraI W ith Hi1,11 '., t l , 11)(I1C'lJ,n 


iovt, relo)w(' t.1ttit)lt(,'d ,i l " 11(
tc e ll

hitncci1ll t1 SI,l)." ,lion,, W ill) ,t liil1 

r ,',I[DA 1003). In(ornc'dili,'[ilicationt 

1nc tX.,ll',JtHl,htvw enforcem ent.ffld 

(litind inr ltlt ' lt ureat ', l1)[)05(1 t0 

h(el I)  t('li(v(, '-,oi11w of the lid-,in,, prV5% jr(, 

offlthe, ,tImIk .I howteve,, ill ,1htitV to lil~t 

dIontor (ondliti mtilii-iallitt ii('s it'-, reet 

lo+gtr1 failed ill c' ta:li ,hin,, lllttclinl, 

tC,( r('(jLuitr properhIii Il11hAll[)OWer d for 
Col+,tilictiotl. dle[lovillent. 11ol11itoling and 

m~ua,,;emc'ni ofttl(, artichl rceefs. 
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Policy Process 

o ISSUE IDENTIFICATION Issue
Failure of artificial reef program to conserve fishery resources 

ISSUEEVALUAT ION 	 Causes: 
- Lack of well-defined ecological and socioeconomic objectives in 
deploying artificial reefs (eg., user groups' perceptions and demand for 
artificial reefs not defined; role of artificial reefs in fisheries management 
not well-defined) 
- Lack of management plan and system of monitoring 
- Inadequate guidelines in the deployment of artificial reefs 
Effects: 

Impacts of deployment difficult to measure 
MULTI-	 - Uncontrolled fishing (no number of fishers/fishing method prescribed) 

DISCIPLINARY 
RESEARCH which may lead to stock depletion and social conflicts (e.g., ownership) 

- Indiscriminate deployment of artificial reefs 
Policy Objective: 
To determine the feasibility of artificial reefs as a fishery management 
tool 
Options: 

POLICY OPTIONS J 1. Use artificial reef only in underexploited fisheries in combination with 

-7 '; 	 other management tools e.g., research and education; 
2. Use artificial reef only in fisheries/marine sanctuaries with habitat 
limitations if economically advantageous; or 
3. Prohibit use of artificial reef; consider alternatives 

Criteria:
 
Ecological (e.g., not a threat to resource system) and socio

'4 -- economic (e.g., promotes equity among stakeholders) 

Process:
 
Legislative (e.g., Congressional Act, part of broader Coastal 
Management Act) or executive (e.g., Administrative Order) 

IImplementation 	 Structure:IMPLEMENTATION 
Artificial Habitat Development Program 

. " Process: 

ObLain facilities and funds 
Create staff/train existing staff 
Survey/assess existing installations 
Formulate appropriate implementing goals, standards and scheme 
Begin implementation 

Process Evaluation: 
VALUATION [ 'Complince with implementing standards and guidelines 

,.. " . .' 	 Outcome Evaluation: 
Impacts of fishing in artificial habitats on other components of resource 
base; others 

Flq. 3. A policy process on the une of artificial reefs for fisheries mana'gement. 
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Guidelines forArtificialReefs 

" 	There is a lack ot clear guidelines 
due to controver-ies about artitici,a 
reels. (tIire to poor Coopat, ion be
tweenr rese',r( hers amul )thw gov-
c'rnme nt a,,,tcnc ie s ,n(] NG0,,. 

" In the ISP. Ba ''Mi retH COLIln-
cil wet ( Im (1' t otfe all( d the 
'tallwholer, in et( h xtmv. () (it,mces 
were eu Mlrlged whi 1hWOUld per-
nit grot1)- (I1 ti-wrs, to make aud 

( ntrtol utili( ial rt ls th(e rtilicial 
t(,(C,, Woul( be IWO thirds s,1nCtl-

,rV (rehabilition) ,and one third 

for exploitation. However. it was 
poilnted that such privatization" 
WOUId be a negative teature. 

Documentation of Artifichilieefs 

F he past and exi,.ting autilicial reef 
projects andir li i dl( g ,s need to 
be better (h.cLIMCutnttd. Prticiplnts 
were ureld to brijng hotwaril refer
ences which ((uld( be nltie hirto a 
bibliograpliv of Philippine artiticial 
reels for the workshop report; and 

data on artificial reel pertormance. 
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Abstract 

Artificial , t+t( ( %ae, OSe's, hlith'l ,le11.1 inlylt"v'd~ t ulm< p Philippines. thI(e' m 

Sincue 	 rcels
+

wwed to.r tiqluin,,ond tliis (, rnl' ta, ullent 109l, 174 ,irtiti(iml have hbell 

,ployctd ill/5 sit's III Ne rvi (riliu il ji'isla. Pifilippurircs It,.,,t",tiun'etg' Ceritril l 
ti t lhth '1IIltiul! I vcst friosm tlw u i s is 3.0 ker.n ' 150tinfi( 	 whit hI utlitI' abiut 

ti ts cr ,tals rodt 	 ueiwhre drihi tlin 	 , scran n ifl -
P IlIIip p It; -s. ( ( ( f' II(' ,t - II(- ,y it , rt. t)i t)It and, k r(ih IatI p( I[)I 'kri)( A si ttt i ,t ,lI (I, i( i,- li,Ih 

, ,
tellhle IIs rwI !I, I(-{( ( !I I I !'tI I (('I II s, f tilnet' I, i rS II'tha,l( If %" rI n t l (' I IhIw -",+'It IIp ..

, ' + 
I I ( \V I ) I I I hI + [w( O W( (,t ( hC( tIIlI*I, CI I Ihl I( I ( on l lm v I Il tIItCPhili11)[71ill1' O W I ( ( 'l do 

riot n it li o d ill( riln'licd pu qw rlyt ( )w nI flp' )1(1r~ V,, II IIIII I(' t(",flone,×11 'll ,'I(t ' 


,loftc,.* 	 t their ll i.1listcnltt(xcept h t olr in i/,iion , w hl 11 p)lote't t ilit [t(H-, , 11is' , t11 ,til 

Introduction 	 products, scrap rnetals and used oil drill

ing platforms. These underwater structures 

wide variety of materials are placed all over the globe. Table I gives 
structures are used for 


A all 

A ar",nd 	 examples of the main applications of arti

str~t~esaiusedfor licial reefs in llrduCt COunItries. 
r the construction of artificial reefs.IS oteruion 	 Artificial reefs piovide shelter for adult

Thle materials include scrap rim s, adjvnl i Blrsc 8)rfr 
rianr ove branches, concrete a d juvenile lish (b3hnsacl 1989), refer

structures, pedicabs shipwrecks,coal waste 	 ence points ro[ orientation (e.g., for the 
forration of schools), feeding areas 
(Bohnsack 1989) and breeding areas (White 

et a l. 19 9 0 ). H o we ver, an in por tan t clu es
lnnsctiti itithie . i'toviii;1,i1llni ing andti 

Devvlopry'it,lt isIvnP.O. Boxhlnninaet lion, mostly neglected, iswhether or not
City o/00 OIilip4lle. 	 artificial reefs lead to amr increase of fish 

15 
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Fable I.Materials and purposes of artificial reels in various countries. 

Area Material Purpose References 

Med iteI ran ear: 
Italy. Fran(e Concrete structures Attraction ol lish: slielllish Bonibace (1989. 1090) 

arud Sprin larnming: trawl deterierrt 

IlK, North Sea Coal waste products Waste disposal: lrabitt lor lobster Collins et al, (1)90) 

IISA Ships, tires Recreational lishing and diving McGurrin et al. (1980) 

Gul otfMexico Oil drilling platlotlir 
, 

Aggregatton lot recreational Stark (11000): Stanley 

lislririr': w.aste Clispo%'+l 'nnd Wilson (1091)) 

Cor'ta Rica Tires Increase exploltr)leIroirrass Carrmpos and Gamboa (1089) 

C ba Mangrove branches Lobster ittf, 1tiol Polovilra (1100 

Australia Tires Recrt, tirl',l . ani+hrd dljv lrw, Yotrl', (1088) 

lapill Concrete Habitat e irtitr l imtlit. Ill rse Yittlhrn 1 08 )1, 

cxploitblh b asnr',. Polovina (I 1)O) 

Thailand Concrete and tires tI(c rse r.xplitablh bmiotirss; SinanutnorUv' 101)88) 

(.[os' niers lot ras hri-

Inrdonesia Old pedicabs Wste lisposl:,aii;atit 1 oit nlst) White et 'l. (I O00) 

Malaysia Concrete pipes, Enhance bioloai,d prl(hIJtIvity: lI1ing (1988) 
shipwrecks lishinte prohibitel at AR sites 

Philippines Tires, concrete and Increase exploitable bioiass: Vande Vusse (19911 
bamboo habitit rpt1la(cnrrnt lit 

dest r oV'td COrars 

populations. Could the fish have used When fish stocks of the natural reefs are 
another area or is habitat a limiting fac- below carrying capacity because of explol
tor? Is fish production a function of avail- tation, habitat is not limiting. However, 
able habitat? even if habitat was a limiting factor, the 

The major factors determining the dis- positive impact of artificial reefs would 
tribution and abundance of fishes on coral probably be very small because the areas 
reefs are controversial (Hixon and Beets covered with artificial reefs in most coun
1989). The hypothesis that structural shelter tries are very small compared to the size 
is a primary limiting resource for reef fishes of remaining natural coral reef areas. 
was proposed by Smith and Tyler (1972). The high abundance of fish around the 
In contrast, Doherty and Williams (1988) artificial reefs as observed by diving, the 
stated that there is little evidence for re- attractiveness of artilicial reefs as fishing 
source limitation for reef fishes and that grounds for fishers with catch rates of up 
populations are strongly influenced by fluc- to 16-20 lkg.mI (Polovina and Sakai 1989) 
tuations in recruitment. The corollary of and rapid fish colonization (Bohnsack 198.9), 
this is that availability of habitat would not all indicate that artificial reefs aggregate 
usually be a limiting factor, fish. 
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According to Polovina (1991) artificial 
reefs may result ill one or more of the 
following impacts on marine resources: 

" Biomass which is currently exploited 
is rectistiibuted ftom natural habi-
tat to artificial reefs. 

" 	Bionass which is currently not being 
exploited is attracted to artificial 
reefs to inclease tlie total avail-
able exploitable biotiass without 
increasing stock size. 

" 	Stocks which are limited by high 
relief habitat can increase, 

The aggregating capacity of artificial 
reefs increases the 
catcliabilitv of 7>
lish. It tile Catches ....-r - ,-.de..'!, 

exceed tie max i- ,,highly 

new production. i 
tlhc, al tificial reefs '. 

are. friic toi lig 

pr ima il a s a 
benthic fish ag- , 
gregating device -The 

ard cal contrib-
ute to tile deple-
tiot of fish stocks 
if resources ate al- . 

r e a d yovefexploited ,,-/ ' ' ;a" 

(Bohnsack 1989: 

Polovia 199 ). 1 
The impacts of 

artificial reefs on 1 
fisheries produc-
tion in Slnirnaniald, 
Japan were inves-
tigatec by--

-

" 

Artificial Reefs In Negros 
Oriental, Philippines 

Ill the Philippines, as in many other coun
tries, artificial reef programs ha'. e been pro
moted in response to decllining lish 
populations and catch rates (Polovina 1991; 
authors' observations). Proponents expect 
that through tlie additional habitat offered 
by artificial reels, lish production will be 
incteased. Some pol)oneits of artificial 
reefs in the P1lfilippines algue that since 
natural reels are desto-eclby destructive 
fishing methods aid siltaioti, artilicial reefs 
are needed as a substitute. Additionally, 

i rlthe Philippines, 
most natural reefs 
are considerecd 

exploited 
- .I or overexploited 

ddue to the large 
. . "iumber H of lishes 

(Vanide Vusse 
1991; Pauly and 

.. ". Saeger 1992). 
great 

aburidance of fish 
- on..iary artificial 

reefs, as observed 
". by divers and 

' ... d ocumentecd byu lderwater vict-

Cos, as well as 
"" .. gh catch rates 

flor artificial 
,. ', reefs have helped 

to convince peo-
PIe of tle posi
tive effect ofsa

. . . .. tilicial reefs and 
Polovi na arrd fig. I. The tire module deployed In Negros Oriental, Cen- mache artificial 
Sakai (1989). 'tie tral Vlsayas, Philippines. 

result showed that only octopus catches were 
increased (by 4%Nper 1 000 i' of artificial 
reef or by an ave rage of 1.8 kIg.m 1). Flat-
fishes were aggregated by artificial reefs but 
production for the region did not increase. 

reef programs 
popular, especially among noniscieritists. 

Since 199 1, 174 artificial reef clusters 
have been established in 75 sites off Negros 
Oriental covering about IZ,200 In'. Sur
veys by Alcala (unpubl. data) covered 4. 12Z2 
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kmin of the coral reef area in Negros Or!-
ental. If fish production is a linear function 
of habitat, the artificial reefs could increase 
fish production by :0.3% only. 

In Negros Oriental, such artificial reef 
cluster consists of 32 nodules. A module 
consists of a cement cross as a base and 
two old tires (one small, one big) which 
are split almost into two halves (Fig. I). 
Each module covers roughly one square 
meter. Mostly, the modules are n..t placed 
very near together and a cluster of 32 mood-
Liles usually cover about 70 in'. with seie 
variations between different reels, depending 
on arrangement of the modules and the 
degree to which the mlodules are scattered, 

The 174 tire clusters cost P1,812,210 
(P10,415 per cluster) excluding installa-
tion and labor costs. The establishment of 
marine reserves may be less expensive, 

Preliminary eval ations of monitoring data 
gathered by the Resource Management Di-

vision of the Provincial Planning and De
veloprnent Office in Neros Oriental indl
cate the strong aggregating capacity of ar
tificial reefs. The following calculation deta
onstrates that even if the artificial reefs cover 
only asmall percentage of the existing natural 
coral reef area they can severely contrib
ute to overfishing. 

About 25% of the artificial reefs area in 
Negros Oriental was monitored. The site 
in San Miguel, Bacong, serves as an exam
pie for the method applied to eight other 
sites. Members of a fishers' association in 
San Migu -1,Bacong, took 1,510 kg fish from 
three artificial reef clusters during a period 
of one year (May 1993 - April 1994). These 
"ire clusters cover an area of-about 210 in 
and are located ata depth of 15 i. All catches 
within 50 rn distance from the artificial reefs 
were recorded daily by the fishers. Since 
the surrounding area consists of barren sand, 
production there was assumed to be neg-

Table 2. Lo.Itron. are, covered and estimated annual yield per squarC meter of Negros Oriental artificial 
rees. 

Site Artificial Catch Artificial reef Catch Annual harvest 
reef area (first area (second harvest 

(first period) period) (second period) (kg.ni 1) 
OW) 

(kg) period) (il) (kg) 

Bangcolotan 600 (12) 378 	 0.6 
(Zaniboanguita) 

Masaplod Notrte 315 (10) 293 455 (2) 135 1.2 
(Daulin) (0.9+0.3) 

Dayoyo" IJimalaluCI) 70 (9) 117 140 (3) 38 1.9 
(1.67 fO.21) 

Jilocon' 	 San Jose) 280 (6) 432 420 (6) 2C3 2.0 
11.5+0.5) 

Jugno' (Amlan) 210 (3) 347 280 (9) 276 	 Z.6 
(1.6+1) 

Inalrd" (Siaton) 420 (6) 635 630 (6) 1,787 	 4.3 
(1.5+4.3) 

LiuOban 140 (12) 790 5.6 
SZan Iboa ng ui tat 

Dal(it 105 (IZ) 815 7.7 
(ZanIboanguita) 

Sall Miguel 210 (12) 1,510 7.2 
i t iacong) 

'The artilicial reef area was increased during monitoring. The figure In brackets represents the number of 
months the unoltoted artificial reef had the given size. The catch in kgrn I was calculated separately for the 
two periods with different sizes of artificial reef area. the two calculated values were totaled for the annual 
harvest 
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Others 10%
 

Scaridae 2%
 
Scolopsis sp. 3%
 

Pomacentridae 4%
 

Apogonidae 50 iCaesionidae 48% 

Diodon sp. 5% -

Plotosus lineatus 8% / 

Acanthuridae 15% 

Fig. 2. Composition of catch from an artificial reef In San Miguel, Bacong, Negros 
Oriental. Philippines In May 1993 (total of 168 kg). 

ligible and the following calculations are (Bohnsack 1989). But according to our ob
based on the 2 10 m covered by the arti- servations, management of artificial reefs 
ficial reef cluster. Data for the nine sites inlthe Philippines is poor or management 
are shown in Table 2. policies are nonexistent (see Vande Vuisse 

The average antial harvest based on the 1I9). 

nine monitored artilicial reefs represent- Government agencies have to fullill their 
ing 25', of the total artificial reels area in physical targets (riiiNiiers Of clusters in-
NegroF Oii(ental, is 3.0 kg.m "or natirl stalled), which SOmetiles lesllts in wrong 

coral reef arcis Alcala (I08 I reported high l)lacermient of artilicial reels. Monitoring is 
values aroLnd 20 r.l(m "or O.OZ kg.n ".It poor or nonexistent. [he locations of ar
seems that tie yield Irorn-artificial reel sites tificial reels installed under some programs 
can be a)out I 50 times higher thn the are not l)rof)erly recorded. 
yield from nattural coral reefs. Artificial reels 1re mostly useCd Isfish-

An analysis of the total catch in)May irg groun(is without any lisllig regtrla
1903 from the Sari Miguel artificial reel tions and are heavily exploited ilr sore 
show that schoolinrg plank tivores provide sites. Potential negative imlpacts of artifi
the greatest biornass (Fig. 2). According cial reefs are generally unIknown) to fish

to Valde Vusse (1 I Ithese species provide ers, who stronigly believe that fish 
the greatest voLHte of r ef fishes intheavily populations are erilianced by the artificial 

lished coastal waters. reefs. There are a few fishers' associations 
which protect their artificial reels as nia
rine sainctuaries. 

Can Artificial Reefs Be Even it new laws would be formulated to 

Successfully Managed? regulate lishing activities in artificial reels, 

iml)lemenitatioi of laws has always been a 

There is no doubt that artificial reefs enable big problem inthe Philippines. Absence of 
fishers to save time and fuel, reduce fish- policies on ownership and fishing ights ag

ing effort and locate fish more predictably gravate the problem and lead to social conflicts, 
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increase the biomass of the fish tivity within the reef but also de
populations. rive from the productivity of nearby 
The alternative view was that they reefs. adjacent level hottom and 
are aggregaiting devices. Adult pelagic habitats and the ecosystem 
fishes seen at tile early stage of as a whole. 
reef deployment are not from re- Planiktivorou tlih,, such as 
cruiturent. Rather, these individuals caesionils, and other filter Ieedirig 
have strayed from natural reefs and organis1ls Ieed o f)ltnkron !rom 
found shelter in the artificial reefs, passing c Itrr(nr and rhir, a]ggegate 
If these individuals are lished. the this sour, co(A ('riigv withrir the ar
artificial reels are actually serving titicial tcet. Ihil, th Olt ' h is of 
to aggregate individuals troii al- new or ehance 0o(1 chains. 
ready overfished stocks. 

SIt was agreed that the uses of ar- Management 
tifiial reefs can range trom reha
bilitation devices to aggregating The prelininaty tesult of the study, 
devices. Ariticial reels may also which q'j,,s-,,d that atilicial reels at
be used for development of new tract tishes t ourrurald hafitars and there
habitats. This reluires time for colo- ior illCreasc tlW catch li('r unit ettirt was 
nization by marinc organisms but stessed. 
it has a long-term benelit as such a Artilicial rWefs ,]rv ('lmdrivlisliiqg 

,artificial reefs can become part of geaIs. (( tMC tiotlI andt,tilti', fish 
tle Underwater landscapie, IiSlliw ( dstWL dlow- elkf it - ill( 'a. 
ever, managers would need to e ihis requires tnit.ai t',int ol the fish
provide assistance to fishers who ing on tile installItilr. [he iiat,,ge
are displaced, lll('II l tins prse 'td by V,lioUs 

participits indiled no fishing, the 
Yields and Productivity regulario!l of lishill gg',. rg(',ila

tiont of iitlihel of fishers itt a co-
Direct compalative studies on the yields operative systeti arid Iegilation ol 

of artificial and ntatural reels are lacking. fishing with reea.'(t to cisr:itime trom 
" Artilicial reels need to be minitored tle installationt. 

to (Iocunietit incteases in produc- * It was suggesti(t mlite tmanage 
tioi and for ( )i[hrrativestudies to nient Ot attill ial r('els shtould not 
be made bet(een attifi( Ialard natural be se),l 'ttedt ttll rh1 t e,11l tllOfetlll 
reels, tile local lislietv. In md itin the fIlan

• 	 CautiOt stho(i hbe(,ex(,( isect in com- a,,ur slroull ti'so distitgin,.ish trotli
paring yields I[('tIiartificialanI natural ral lishing; v tjs ('ffe( tiv(, lie iti 
reels withotit looking at the scale, [here ate nty. ( v., in rth I'hiliprpines 
depth, and reels being rthiote nit tht whel(' teof u.tgenirett ttiliial reels 
compared. tailed ot was it'le( live. Iulales wu'le at

" 	 [Urthe't iore, ( o lp.trisots o I tributed to th (' of1 ltrttglhlt( ',(l s 
bionitases slrotlrt ( otihuer thte' kinds and pixtc ti, bytils', hatto liv who not 
of lishestid thu cwmtN rttive physi(al partiinipate( it tnl( ( o stI [I(ton o()tIre it
three-cliniinsin i ity ui artifi( ial md liliial reels. 
natural reels. * It was .[)r 'est(cdI tht lislll' should 

" Observed harve(s iutilk ial reels t )heloperear be e(lu(ated( Is to th(' tel"g
are not "nee"sarily to prodluc tistingmidu(e 	 latioi of that this should 
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be demonstrated in small artificial SocioeconomIcs 

reels. 
" Furthermiore. att ilicial wet mtf ge- Cost-benelit analysis, inl terms of liar-

Iliellt lltty be used to romo1110e th( VeStS. shows that returns trom arti
i1d,111,0,e111ineot 01 riattiIS. ~ allicial reels ,-te verV low. HoWever. 
The seAsonalitv O1 i'hin; Shotd1it artificial reels 'e i as" at Italsto irntrotiticet o{therl illh tllt e(ille"ilbe Colnslidetred i the rfIrltiWilnieiit ties (Iioeher rieslemret 
ot cit tiliti,it+ ,iti ,. Spatiatl and tern-+s 

I 
h m s(i i({ '~l,.t ts (,;Jof cl".Sjma tilci,1 hd id em-I,;tioniM) or ,dt{ll).ItlVC ' , (m arineporal (llc(t' o r 'mrtilkt iil reels ife-not IAt ks) or a rlt ti useswell tiiile'rs-tio,,t. For exaitople, parl., mri neim,tittltli.) thit'ii relatively 

(,tesio}its ,tMe lO(t aldWvS i tltsent greater benefit n it hr a{r tie. 
(on irt itici,l reels. Evaluttio Of Iltrfiial r0Ie S luti-,t be 

" Ht r(,gtiiti}n1 ()rthe iILIer C) ishIt' S cornplelcririv ,,.iiillItliiii I'OtioCco

,ill a, (( Ooi tl itn a p(liltil '1l i ,tws.ail i[1)! ', V t(nrlll Is to}rni OlOllliC tllitiet "l " 'tnforp Overcxpl{oititin1o f oistal fisherof jritlaietn ()I(o Coii.hor prop-
Nhl' 

Si,il reef'-,. tivlnp, prefre'n e lor lo - ,/n ill ( lijul titnoil v-Ilt chalging 
the ojleri ,i c"s ex ploitation (A the 
lisheries. 

'V
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Abstract 

\'.,iaters o in Inv toThe moistal tiii' ['hlh[)p>lI ,n v 0ui~iii', l l> pit( of havingt 
' 


l l Ill h jmllp.*' 	 it! r iiilmore It t lhh'wti r 101S v1 1) tirh' I i ii ,ir uhtrt, ihi+A til tl' 
l'ref kivl , ()llm on(vll] c'tli'r ,t% tillu",l() t ca' , I,~ I otNitl(cd trmi ,'Wr'l' fl~h forI expl ( mI lol. 

, 
5.1.15't(d[ Ilj h h PtP' ' :'I( Itt l. (11 i Jklltp ,ittII (Oti l 'h I P) t'1 lil tilPl 

, 
 l
t i[,i3 ,aatble llh [or (' i v t 	 , [ fit [ph-i 'H "ii 

ri Itt ih' , Plr ,$. W'r iii 05lJ i '+',t iih ih i t i, ('iotnPi l(l
Ip\:i((l )lst Phtllif~' c[)itg t'i . P ,,tpt i Phihlll l I(l' ,..PI ' h thu t\,ll I hi i ft , Ill tl ll 

i (h',I c) ' Is ',', Illi !,tf tr ' , )'I t ( ti\ ( to ( i ( c li tt 'l"r ll'll ( till 
, 


o ft i ofihl' I ',' J- (' td1) l- l t 'i ,)( ,t a% ( P ll ) ~ l I w mI' m , ! (' 1,11 [11( ()1 I , ( nrd 

(te ,01h- htliwil Wt ! lw o !m( , , t h l tilt lll)ofllPt~ttl ( i ilc mF it,it( v£t Dhtqioo 

Introduction 	 clenlonstrrted tIht trawl (Silve"tr.'and Pauly 
l98 ), plagic (Dalzell t atl. 1987: Trini

s ul t
! o l ltilici lfeet p~rogram dad et al. 199I4) ,iud atistral (Fox and -- t lC heel IRPT1I 986) ,re overlished. Wherei pi O program islltie , 

,.t t 01111dttlt0iC[O bioo-onoli aiI(,/lyS(-' have 17ee1 COin
' se(rvaltioti ,iild tistheries tnli

• , n iePilppne? tucted. the res.tlt h&a[en to rc(Omlllllcldigelwilli'tt he h rm-( ll I eLuction in th" lishin, efllort of at least 

ets. Several ol isues lav . tb/t now '. In eneral. itrIte, ly -be'' ol il h)l/lt 0 
discussecd elIewitre in tie, voltune. This appears that most ol the country is now 
paper1 Inc uses On ICCW~l m or be overi slect by morelereos a will sooni than 

national, plning standp)oinlt. iticlnltg the twice the labor orce it should have in order 

asp)ectS Of ip al anit ,tle0h o)tliil,l Use to optinl'rallv tirvest the available lish stocks c ti d 
ol public lin(d, 	 (McMautis et l 1')2). Programs itn the 

last two decade,, to improve the lot of 
fishers thlough loans to irl/ll)ove boats 

The Philippine Fisheries arnd ga',t have ,t( ciele(l only in exacer-
Situation latirtg tile situlation (Siitl I81 ).Tihe ral)id 

population growth rate, inequitalble use 

The Philippines is itna state ol overfishing of resour( es and relantively open-access
lisheries have ledI to a state ol Mall 	 lhusianuat ,analtionall scalle. Studies have clearly 	 l~lrCIV ~ oo 1M ll~lii
overlisling. inwhich lislhing methods harm

'ICARM Conribution No I 1,10 	 lul to the environment, and to the fishers 
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themselves, tend to proliferate (Paulv etr Scale and Economic 
al. 1080).Thus. coral reefs throughout the Considerations 
country are btin, (iousedwith )oisons. 

blIasteCd with bolmDs aid s(5o101od With suicidal A review of tonur studies of artificial reefs 
"hookal" (liviul', ,goa in efforts to bunt (own in the Philippines lor which species ot family 
the rellcinin', kdlJl( lisl (M c iliiJ i't l. lists have beell )u lishefd teveals that all 

IOO2?. Sto ls ol fish seill to he replen- sites were dotniinatCl by, coral wtf fish 

i'Ihed. ill spite of thi, ovetlishi It*g.bV in (Murdv IO ; liaittto 1080: Diaz 19O4: 

IILuxes toni ot hote . nr, til',ul)bs refs. ,il Schittil. this vol.). [le'eil,11.C W'dteinc,1th 
However. tli Vl )0tertitl '-,oitcC', O1 Il- ilc-lude juiiilcrily gri/(ts e...- t l~y 

\'l'Iiil'fisH,. such 1'til ' Sptcltt' ll iS, poilmt (('tt till"), lliktl e o.%,.,IcoC ivtic)t" 

g1,iwii~g threats Maims ( esioiids) ad p)iscivotecs (('.g.. 1utjInids).u\',A 1004). 

II(I ,IL)(sI'5 to ollil t' s IOI Iov'tIishIiII% Ilhe few ('xce1tioitt , iIi(tidlh' iltitm ilc.lY a 
,t'i(d(clu,-ttctivo lishirlo, co-()l'OLi11d Oit',inli- Ieo, trtllSi( llt%IIOLiI)'S01 nonre'c' p~l.inlktivores 

,
ciI .glo,.itil I)rol)Ietio (f Wel (litCis. (Ile( such as itherinid s miti I'iOilItathi(d5 fI'.,.. 

to ',iltdtiOnl 1t0111 [Bllto l This n pelt(j(tit'(1((.lo lt tioli, lartfeto 1080), (evc' 

Itcit l('In-i'Iv-Im.tll(id (ocIticiovto l and vVh i the ie l is .ilp,twtitlv several 

Iiti'--,.,tl1 ctvtiltV (Io ll11(1ptoi~ll ts. Fsi:-h- l~non t(lS ItOltl till(' tl ('ctl-,t11,L ll,1 (or6l 

etie" 'ilnc ot,la-,i /OM' iiiiln ttn'ut t ill th' cise tlageh . \Itiliciatl te'fl, inl japi andI 

(Id~V dI(' tiow hctIgy irl oelsewiete silttletiill's domiiited bVcit l'xet: i'-.(-1s- atle 
,


[ll'tctti' v 5('m'i+it ;I ','v'c to litii li n., f)Cli IVi( Spl'(iS, h)t thi, Il 1Ot l)('etl the 

pi ,',,tir(',nit(l to p t (tnwl' tiluatitl tatutaJil cWis illti1C lhiu)lislhC( ['ilppineo ,tLi(lii"

coas-,tcl I (,VO t('i1, tiiictLil;ft tihl' (I'c('l0) (V,1'1to tll- ,rP so t ittl s (oniislfet't( to 

s (i c p ll 

' liicvi( 1 rlct v('its d(,stili
rcoit lttta iflptli'c V idt ltiv(l i ('hLlol,ic, but they tjtiely o((t O tidCe 

lrti t ltY.t lii' hittirl (1 itch -,t(ntI ov5tr l l c '11crtcil1), 
r i(( d)lo (hlt ,cllct iti tel h'e l trts ot thel estc),rlhic' ili(tititl i.r lif ).Ast(t I,lu l 
itl'..j cit .(ll t('t..it'(ifIit 1ll 1liltieot the cotl etscvol h(' 'e
 

kiiit th+i doiojelts1( is hy ttcv l't aI 

i'lt l tiit that 


tii o V lICw tC ovethetfhili liles Which 
sthe aret
ki'jili,, cili( lti'cs illo i5('itt itirt , not withinI 0 lkin o 1son kindloctjl 

rm0ln i t illiwti itl i st,( .ll,'t l , ircllel st. EX( lco5llt', ti thi', il(altClet,,v l on 

tiltitt)Yilit thei, ' d I t 'v(i Ii lketde reltivel strineht coslo r olic shilt

tvllif)llcnt. th l tcktlisfl u iiiif liti S. l sl t o '.Mld(.ILos,S.Ch istho inside
 

, ti tiii ti(sCtt a Ofthe licl tellare o o , 0tivitI' sectors ( t I[ a theGulltits ll 

cll( fi. ,tl i tlittii ci. 1 belt~ i Sblea I27000 l',Ablivettieno5 toto tuitto trateo 

the 5o l. Ilhe Of lihtcren of lreels. iliii" ithil itc c ti[l'- te 7ti)ici itisclear 

illcilt,tti Oft.such pcujcts i" unlikely to that the dIbate over altili(itl t telos
lWC[)'LII) Vith thle' ttr ,,eot 1m1ent ill the Phlilip~pines i oilo (oil( orningrapid ri,e ti the 

j)O)lJil,ttio)l1,, itld li( IltttC' d l cotal roolk and Associalted lithe+iivs,iSt11,0tint rather 

ill p),|Iby Sttol' ' t( VelilIleOIt thlan'nOlmtcd dltetsa or l)ckigtic fishert~dll c 

i ' [)o1 am illu'I11tial
lIMtnily [)I0 l)t~ 11011) io(-,. 

-rThe coral itre.i 

artificial rcel"I hl , . b(een turnfi(d to it)( rc'is- e'stimlated to be app~roxitmately 27,000 knil 

ii Vyv ,s ,in op-tion for ( oastal zone by Carpeonter (I1977), using chartedl reefs 

rn~uta,+,onei~tand adljaceni bathym'etry estimlates. 

livato ,-,ctors. It k withinl this,Conltext that t(el of the country was 
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McManus and Ari~da in press) estimated low areas and high values with high ar
areas of uncharted pinnacle reels in two eas, betweei $90 billion and $240 billion. 
aleas o1 the country to a totul of 5,000- Inorder to even slhow a signilicati itm
10,000 k. Ilus. the total reel area Of pact on national colal reel lishet('s. one 
the country is probably between 30.000 would itohably hamve tointallt least I 
and 40,000 kn. o the naturl tI('l alrea, at a (Ost Of at 

Most of the artilicidl tels Of the count- least $9 billion to $24 billion. Note that 
try have bee irnst,alle(f ntrICet a few large- the two studies tintntiotrel( did not include 
cdale progiamn --- tIre Artificial Reef De- adequLate estimittes for dive'r (ots, and 

veloprmlrnl Piogtn of FAR which inist,lled so the actual elploymteilt co-t nay be far 
0tIOitlf 5,188 tire rlrlesUh and 00 l)all- greate. 
boo modules, the Philippinre I iheres De- I-lowever, aIatge-s(,ale project of this 
velpirent Authoritv', pioiari which type would entail rising costs as Mtateri
installed K.OO l),mtllih ),rind ipil rodiles. ls be(ale scartce. It has been estimated 
tilt.
Certrfal \',,ryas Ie,,iotlal Pioject whi( f that there ale 2.1 million velic les in the 
intrthMa 2W).300 hrnllur)( ni(U',. the Phili ll)mnte4. ,At ony y NirlVllive tirs per ve-
Calilarl ,rv Rerahlitatiol I'lrogral wvich hick, this t(e'sr that thee are about 10 
installed 848 tie riodhlees. I.134 (oncrete irillirn riltes Ill(LeHIr use, lW.Ie figtte 01 
Ilodulcs and IS hallroo l(, I 1.130 tiles in ,ntti jl iw oveilnodul the i l(reef

National Powve, Cot-_rpoiattin , pigrarr IZ.200 f ( i erlteratih rt So hirm. this 
which illst,lld l tire les.0ih-,, it l. roulue VVas (on-trrt ted fronmarll the tac 
Fisheries '('(tot Pra( .]rr, ,ac(ituritirig lot two tites, ,ives i atlptoxirn,ttelv I Ill'per
7.472 tire, rI le(;r',.. 45 ot n 'teI((roc- tire. Fell Illim tire cwn deployed(otldie 
rlis ,ld 45 Iarrrboo rrrtcirlns lalg, - till', to cover 10 Inilliont nv" or 10 killof O .O25-
Vol.). Fhis"totl, tso50.1 ,1 Imodules wlhic h 0.033'. of the ,ter of COal rels. 0f (ourse, 
have been installed siic(. I07) Asitll tire, are used oIta vaiety of )todlructs in 
iig that the Iniduie (ntstruitenl from l the as trash (as,. barl Philiphine,.,. srch 
natriril Irrtll ,- h,!VC' (leV(ci by now, rels rifd platters. As exc( -, tire cCUlt
,atnd that 
 pertaps ,ilotltir 2,000 tire or hrtiorts are lnPetecal.,achitiornl ots would
 
coic tete rrm(tocuhi Iave been inrstalleld in ac(rile frtrn cotripetition for cither ISCs and
 
smaller pigrarmrnn we (arn ('stintate that ill(tasiltg traurprtttion (listan Vs..lie
 
approximatelv 18.000 nmodules ate cur Fprorant would hav- to t1M illceasirtgly
 
rertly prent illPhilippine waters, to alternirtive rnttrrials. stir hasn(otcrete.
 

Walte'nath irrd Schirlr 
 (tthis Vol.) report Ile volume of (erlietit to bC used would 
that 174 c luster (Arnlocdtles coveritg be substantial ilt a coIntry where cemnett 
I Z,200 n (with " hottt norcover) cost sholttages and elniin, panic buying" is 
PI.812,210 [IS70.000). This comes to cotnton. [his would herd to rising prices 
apptoximatelv St pet Ifi"($ x 10 pet for Ilie progranm. 
kil'). Ihrwever, their estlilted overcost ol Rub)er tites, graiialV hsste tgtl(11h 
P10,415 per unit is rjttroxirttrtely twice time inth(e Oceatl. arid little would retiain 
as high as sUtr .ctt. (itrstitrntts. suchis after 40 years (Sito and Yoshioka 1982). 
that of ithe SLIA[DIC ptoje(t r(,f)(trtedl in li mlaterials used t bitld ithe tires to-
Balos (this voW . Ilhus. ,tIniw ,restiriate gether IllVt last fansh(l tr tiltteS. Itrti(Li
of bottotni coverage would be $3 per nr. larly whet stiessed by ttn,,ehd fishiti, lintes 
Thus. assuMing tIt one, ctuld, in fact. orstibjectecd to )last lishi g. Cctctte struc
replace true reCIs with artificial reefs, then tures calt last mtu( Itlorne. I lowever, this 
replaciti , all thIe ((la reels of tIe Philip- depends greatly ul)on tre (sign of tle 
piltes would cost. ptiri nig cw values with rodule, type of cement and tlie care taken 
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to construc:t the nlol.C. Various marine (1,ally lisIIed to scar cities whiclI) ae un

salts intelact with the (oncete. roost promi - charatcteristically extreme lot existing habi

nently marne.um sutllat, whi( h tornis tats (e.g. 70 adult lisih per hiectare on a 

coinl)lx(-, Witl) ti(' (Mt t't whith ex lolimao reel slope - Mt-Mauis et al. 102). 

palld atd I tip. rt ",ul I r'(h, vithi oi)tl is''alitl ('yeni theitat ( t kill,r, iotllldiilit . s il 

;\ i ii ('le I'lhilippile ( oll(xt.
 
[)('(,n tdtkcli Illil W () 1rlll lll ()I tillt'
 
aire' A". 'ss llill,', hit lt%('ittt ha-, 

rcicIuuts, nat,, wVol I lh,\Iv(' i h, rIlKa((I
 

tv'ty e, lt. ,ides. he l, f)tflItil st' Competing With Natural Reefs
 
For Fish
SI asIse wiii h, vmlld\ dit-lIc t, 


',., trIv litilited I )v ,up lic ' trill .i)IIIIleti
 

tiN(' use. anId Ittitltt(,ti tt, ri"ot hiftt'rt(' Tie average, (oral reel lish species is 

rl,td'c I , il tate for 3thall welfl ( ( i,( wict titit l,lll at l'lieved to reilitil a pela ,i u 


MvlliV, 1;po)i (),ts - 4 belorc on
)ato ad Yofihioki I o2). wueks settlin, a (oriiline 

Ihe Il(.l Itf itc tilelit1 would ot he hahitait. Marty afparentlv wait I -2 tiionthls 

,iS I [tli0) a [)MCtl)LtiII i OW -,till(strct'-, Were bhote 'stliIig (cM,IusI 1 4. There is 

d'gklti io rve(as sihtt",i for itplat(C cuiscierahl'i dc'l),te as to witi h, it any, 

Ilne LV narral ci Ilhtet'ahl I low et'\', ,eii ()1 theil Itli 'illci whiih "et 

tota 'l rts ( i (lpotllh itiat,) l teism(t-. atitld ill whtt [)tore rit olI( l t (Ito 

(o lt i tel III s (0wit tw fotti)is tllide ''V,ttinit" ( itclni",tll( ('s, (Leisili mf iiii ieitil 

poft' yct, A' '-,tlll(tticIt h"io',Iwt(I to inlithtt 100 1)!, M le( w'h - ' Il (o)lm c(l th'tt ,mtihi

at stb starti ,it vithin 't dial Inii,ht ttplttt' l', ool ittlinIIg(.tut) lttw dc( (f- I ,( s 

ad(", liriot to it-, twn (1t'i1i',(-, Wtiuld poilaivic hu')(hltheti('ty (,rimnttr nitutljit 


trallv he lwvmid vtrv ,olii, I t-i, whit i hititits-, Givel that it is vitiilllv inrif)os

coinflit ts ith tw hi.)h lttlilctpn strut tut it sibhe lot rwotrIc,, ill "ie I'lilippiii, to coti-

OiCintatiil l mf inotltiJes tie- t attilidial re' whi(h wouWld arr1OLJltIOSt Irro0t'Ili ,trLl( 

signed to attract fish Mtock and Norris I089). to any more than a small tia{ tion o! a per 
cent, of the atet of xistinr', (ts, this would 
certainlv not be a gi itd pIrolem inl the 

Habitat Limitation to(es(eah)hl lututic. 
I lIcvttt t)i ttii, ith)ltt the effect ofr 

P-ltovina I(1 80) iMItItetl out thit ih('r( artiliciai rtefs ii letltpt ii. exi',tin,.g adult 

woUld ICe(ralllv be i)) fat k 0if fish habitat fish tc(ks ,it uitei ,0,hlc. It is clear 

itlan ovrliehc, t-( ovtenr. Recruitmuent thai rmost ,ittiliciil r els ii the." Philippine

overlisiiic '('ietllv iuliliis ilat stocks bh(tomre inlhited very rapidly, ii terms 

have lenf(.(hritt(i l)ehw 50" oftheir vitil of wel(' or irurtits fi too (]u(icly for 

iomsses. Ilus. titre slioulti ener,tilly t, fis-h to have sttletI and grown to oh-

L) air ('x(5 " f, h,ofliitr t't !it it( t- served siwes. Ptilovitir( 1989) h,1s pointed 

. th rf,ini nii , Isit' Ill (li(' Phili lpiic"ueleIettL)- out thlit l)t)i tti lii ve"t rat('s greatly 

ItrI i, Itot (fluit( 50 sirtIt I)(ti~ts tI txt(t,((I titt'Ae Vxj)(td IroriL juIve'rilt' rt-

N tihu.lill v(r ti-lli i' ,. wii l i-tcts h itl t ctiitienrit. ()ntr ( ,in ,Xf)( t thit ril artifi
(t-,tTLI( tio~ ll t idditio)ll to) t(.(fl Ill enIIl t, ( i,'l t(lect pl,we(d iw( o l) l ( ft)t, l cc(lW ould
 

glorwth ,tili (t t'1-(ttii i.'. shilts, toi enld to lr tt ,t tlt fishrrhom lih(ts wltr(c 

iluiifl'iraIhle ,t, it-, tii)iiit)il) they hiti rUMIii'l to) "-st(' fishers, to 

tverishirillv. n t)r(, in whit h thi(y t inl ( ) rvhtrt,hiiiitt, hive riot lto lotn,,,er. 

l)e(ttrdestroyed thc plroliter'Itio of (on- Artifici,iI rels wtri)UlI heC I)tCtially is(

veritional lishiin, triet l"titis such fil if p (et inlishtritsesr(,(v(, and usedis that 

availhie reet lhahitats neat shoet(are ger- to dttgMiletit the cac(ity to errhiir-ce lish 

http:marne.um
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I)OI)LalltitolS ill (dCj1celt aeas. lhis wOUld 

be rtsotable it there wete Strin g ,t 

<tlt((e that the rt iture" would never be 

lisl ecd. Ih wevt 

it this.-. (O tteCxl. 

tive illthe il 'v, 

toW, tIsch,1 (t. t) 

", lt Jim),tlr11 

the i.eSci ( -,. 

itis dluil)ttil that eve i 

ll he t1h01it v, 1 o' 01t0t 

tfulto t( tito+li (l too t.e 

r lt( t10 1 ttlieC tllt to 

It ('nlsLit tilt1C ,L ;5 , cr1 

Other Uses for the Money 

+
A lter+Ii m c ,op ro( ,,,' to)( o~i',,~i l,h 

CJriC', Cllh tlk ('11 dtIf CII (rIre,( i 

I cniuite 1t11rtil i tS )(h t:d ,it v 
ilhtll( i'll r'-,I lt',I%l,llii Owltco ,il ,m tlv 11110 t.1 

stl ' "1t'Itt t I1 tiu 1itlI('lt I to I tttt crwcil l 

)()re lcc 
, 

ic te t's ti I i It)ttlt '.h'ti tl lt t 

I t II( 

(r It tiI-,l 

Iti ' Ii'tit 

le I +l IIt I'l i t I Ilt LI 

[ I l ri ) i tt I t u( (+ t lt t)t,.l lt 

Il. ItIt i IIc tIr ti tItItIk itt l tr'I 

N o nree f A reas 

,(o)inc(t.|l1(.c.ttairntvle(',lill + w ith re',,,Hd 

M(OhIC I) t('O titln efWits Ofl %a,it1itlY-,AIl 

" 
lidi'tweel",inl eldht Ito l(I'll rweck . 

l (11 O fI Im(V(hc I IIt c ', of 11 tt ++ 11 1,It()r \,%()111( 

I) I(II Il ( I I" v,IhI/y tIl I "Ir (.((1 t)tI - ,lth , I,, 

i I, tI t I hI I ()t(('I+rc,w tIhC ()ra lt -,u i 1 1 
as lte'+ t tt L Iii ri'P ivin,,,uac cti- t 
r,,I IIIII t v,tIIv, ill 'tit(', ( f cX ( (",'+,iv 

I I ItIt() .Jri t( -r.nti 'tt()r , Ii , ,i iI,, tIi(lt+)iI I( 

,n ,Ititi, 'tw hich -,ltvc d I l)IIth'll i'-, 

I(;.rmlfr .,oro)wth ,,h rF.,r o,(n-,l,,,,.d fi l th ( 

,t)Iy d w'sir,dl(h .1tic h)lr+)vvth tfil,lt 
,
'x (I'll M I 1(11(r'+ ,ill( ,+,tippco t ti'-,h 

sand bats. 15uial by sancl bar[s v ould be a 

cOns-,tarnt onicetrn. EveI in the thence of 

s.,11iIbia,, there i,otteit tt,0,,,, iile-cy 

lor .t tirc r ".,to ai( IMttMlit stild Itld silt. 

tt1 ii the siltsi c urolto rlk t tie d to 


,tilit vil'it oi0 sltl tl ehtl irti
ll 0Iit', 

ticS. 

A lujq r (c) I cic.tit rttIIl i rt), ,iratml to 

' 
illtru lt -c titic dl 'tl , to r rit 't,rwas 

is the t (1lii it rIll 1tlt \I it hI it lltti ili t 
lki,',vc,v oI11 ( d Othwl tlw O()IlthI tl'vt t iltilly 

pill r(t-, t1,A htr 2,J bthto 1 1k1111 

t-iilt i
+ 
t Itti ('I' tit w lli%,, ur s i'rItt.w ith 'i 
p.olwl.ll+tilti,illvfli + ( ()I'll ty[)pp lt,ill ftrt' 

iiC lt lwtti' t ""rll 

i nt llltmt' Ic' Iitit 
',.+11 I'-nh
hi, 


tt) ' t li ttI(l 

tti eri' tc' rII 

It t I I %,It(tt i tII. 

tutu itlIit nt,ht i 

t ,sithh I I StLtt II 

adterledhlivihtit.i, tu otoiru suiIrrIti 

Q Q I +I I thI I ,)I',( r 

i i tll11 , 111rt\' Il' 


"
 to li csitlOw t t'lt Oi liw 
lt ,ll 'Jv'utrr+wIl ilt) 
IoNtl ,Hird l+ ItW 10rrt,tl
 

'irII IIh ctItli tit"
 

I t t iIst' t i I
 

tit t i i I I II I
stIlIr-I 

( 


r('I 

Il I It r l cl s t 

l it tsl It, I h 

I - w IIuoItrlt 

i. 1< llb+) (
1', I k 
1 ',t l( t(il' vvh ic11 

i-rllo ll (h t' iht ,i', ill ,tv%..( ' It l 0'',1 tilttlic 

(.'lloft '1110 fw mc+ w ill t'v t'rt.,dl~yt' bcu 

1h11,hII I I ))~ IIIII 1111' t IoIit.t(Ilu vIII I,t 

A iiy bcw~ ,t, v, If~lvv(kild ,t.(rtiwto)ill(" 

,AVI 1'r,"v IlI.Iv I ., II(I l) tt'( IV,+I, , )I ,lIIl)O f I 

,,,'(tI(l,,vl ',I f I ~II fIII,I I) ,€- I nIII= ,iI"I () -w
 

IItltI, II II II,It~ t t I('v I it
. I I,I 
heirb cic t ,it ly tIihriitn tirtl)+.ti hsri, 

,
 ."-,()kI ( ' Iilll'-l 11


It I-,vih Iy , tlIIuw hI , tl l, tilIlII 


h' +'IIt,II ( ,v<,I rI t ,c the
,III I II y o b rive ill 
+
-f rwe(l"-
[)hlt 'tillitl " toc ,lutlkI'hll i" the" 

pfevulm Ioll 11+,Itl irt thtw h'cp, imlr"'' O( l l om h ofI 
,
AItil",1,t 'hll + l+,1 h II~l )[M M'(' 0 ,'.IofLfl ' i,
 

pp lt ll>r I how ev(,f, itl I i,,h n~l1(ttt (IlUI t + , lltt(t. i1,tiil( IMMtthlMt),tI11,hCI(,tv (

ent~t "v(,1-, llutioll flotil lwillt Illit~it le"to)ltlo)ll w outld '-,cetm~hc ~ Wr.,'ittl ofIp u+Ild It 

hllM l(lll ', -,t(+. th('ll ( o)llt,11llit3,ltio)ll oitflu d ,itolch lo ,,,Ito1w( w wd'ill%,11(It010 '-t l (fili 

list) W ould he+'t( Orl(c'ril. .i( o)litext to)Ii h I",i. ,,fw to)nilximle the'ir 
,


N1 ,1I1Y 11,i' tf Ifl ll('O'(O,'-,llll', "mt+11 thtw l '+ttlppif,llI or tr o illimt l e(i~)'th', t (lld 

' 
ds thl(( w),',tof Ii Llmlon Ihovinl< + ( k LIM 1I '.,C i Iby ',ll)(htlin. ,;, (. I/161th 'r 0t', %T,)il 1116' 

,tc rizcd fly ild h i-h, pnopv'ttc". INl'i,'-,.in(Iv boltto ,ll dilting'a tl lI,; Would pre(venlt 
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ttltilt, Al vriititii, i~ittintnt Ii' ,1,11im l lw c 1.t (1flt H tw ue Itile 

"i Potult,111idis t tli~ (~r( u o)I(rIc ewth I~ t' 'I[l t\III II Iil ' IkI I ji 1n11( ltA. 

A.~ t wi l ( "t t 1I hI w iii ilI II wli II tt (hr i Sl LAmidI ' \t l It it t it t] r hcImilli

(111M tI [)iltt niItt l It I n t l [ntW it hit it1 Ii i t tt " ' i it-Ifiii -, ;( A,,~' 
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Discussion 
Convenor: u.'funoz 
Rapporteur: G. Russ 

The questions and discussion that fol e A point was made that great prob
lowed the presentation fell into the tol- lems exist with such programs, par
lowing broad catletp i(c-: tiCulIrIV where collateral, such as 

lnd is re(liire(l hav fishers to re-

Alternative Livellhoods ceive the loans. It wits emphasized 
that suilh plrograins must be low 

MuChl of (lisa tlioCia centered tajitl/lhiiail emplploymnent ventures.the initiam lI 

upon thi, top.i( ., this was the area tar- , The "tarticipatory Resource [vInl
gete(; ),/ thu speaker as tle [)time alter- ,tioll" ,ystIu ,t lolinao was cited. 

nativ'e to fudirn', for atitiCial reels, in Which the conntYmulitv itsell ex
tliiiies it% potenltial resources And 

A comnent w tirade to the effect ip lists oif potential alternaads sets 
that in '-,estirr,. that the solution tive livelihood proje(ts. 
was cteatio ol lte irative liveli- 0 The users of lttilicial reel,,reI usually 

hoods, lie biologists were sinply poor fishers,.lheir response to al
passinr, the problernotanother sec- termative livelihoods will be: how 
tor. the e-onorlist. IonF will it tt<ke? what will I do 

" Some dicus-ion of altcrnative live- while waitinw? Without Artiticial 
lihoodls erlsueml. Extnlples were cited reels or marinIe I(",'erves what can 
for village level ellorts in Minidanao, we offer as .ulternatives H the lishers 

Carigara bav. Visyas (Iloats l)rovided vant to retaitr ,Iron links to the 
to fishers for ba(yardl gardening, sea? 

raising terrestrial atnitial stocks, * Alternative livelihoods such as 
purchase of pfdicabs) at d Bolinao, rnariclubtie rriay alect ith( iarirte 
Luzon le., tu1inSasu cooked ecosystemal,ti ,t as HIImci as 
with ash from Coconut fronds to overfishing if the scale of the 
product fertilizer for sale). maricultute exercise was excessive. 
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The Bloeconomic Resource Model 

e Regarding the bioecononic resource 
o(ioel, it was linlskedmIly Cases 

fishers ate actually tnlllillo at a loss 
(oilsisten tlY r,tther thmir bieaki ng 
even. with litancial ;Lubsidies roIm 
laniily lmellibers keelpill , shers vi-
alble. It was state( that many isi 
ers can opetate at at loss tot long 
periods but (0clilirln li-hilg because 
ol the cltriice Of aln ( ( asional ,good 
catch. Ii small icaleislieties where 
capj)tflu( (o..s ir(. lIl(i oppor-

tilllitV ( o,ts i low , tie ,. hance eit 

fit( O (a'io rll i((i ( at( hi Ia , sttoll1,n 
ill (fi1 I , () I( llI li -,sinhg. 
•Mu st (it()(. l!,l 'ti("-, illtle PIhilip-
pin",hive twii "tht'litimber of lisli-
Ct S tot MN IiIllt It 0111 Itli( Yieldf 
(M EY 

The Future ofA rtificial Reef Proirams 
i/n the Philippines 

* II there is ino prospect for artiti-
i,i teel prograttts, in tit( Philippirnes 

a(l ('Isewlier, why are thev in the 
fislieries See( tot Pro ra (FSP)? 
What stloul(l he rC(nt)ner(le(I for 
le olither trtifioiil ree'l pr(),ratims 

in the Philippi es 
* It was t01t(l til,tt it tiolk immV V ars 

to 	 (lilvillc' Iufl(filll, 'wen it's tot 

to 	ttill(I rtiPlri'mis whtth iltreised 
fishi ,,, 'fi1) vvhi( 1 ,,,)bev w m, 

( OLUt'lp)o(li( liv*e 

* S'v(',rl people eXprese( wIview 
thait sill( ttili( Ill teet l )liiglttl (ho 

,exist. rhi ,wi l lopli 111iteXrl,ill 

srme li toll iolhliltlS li atiliiil 
w'els- ,', (t li~h vlll ,hl, i' llll tool 

,itl Ihl" "lltl tinltt ol Ih' w l)Illop 
shtlI(I Ie Silrl' hIollI tt (1ote)rO-
1nis,, ratltetha(n a fla 'll) tol arti-

li(ial reels,. 

The Dilemma ofFunding Agencies over 
A rtificlal Reef Programs 

* 	 Facedwith goals o) ipvetty allevi,ation 
tlnd ( ve opnell (o IcSOLIC lan

agemelit projects, ollc(,omIlromise 

view o irtitici, i eel projects was 
needed, not totatl lbiltl(loifliit. 

0 	 It will be (lilli( Lilt to saV no to lnnd
ina ,e(iIe" wilihin' to lhill(l ,ttili

cial eel jirot),,, rati1s ain(l It) (lvince 
tlei ol th,, ntf[ tiv(, (,v1t''Ilh rloplis 
ind models,. I Linlg ,a',0,n i5es view 
allevialioll of ))vet,,, m(l restora
lon o I t(L (C' n",ote1 p tessin,,. 

Whalt is le(hde is a(vl(c ,oi1 ex

pells , l Inw to it)lo(C('.l. givel such 

(tN iislince- ,itllf views of ILindl
ing bo(lie"..
 

The Dilemma of Community Organizers 
if Such a Workshop Rejects the Idea of 
A rtlficlal Reef Proqrams 

r i-eoiit wWn, rtli(lC that cotiimu-

Inity workets 0n(Il Sdvises such as 
Pea ce Corps voluiiteets and NGOs 
mly los.e (oisi(lelil)le credibility 
within their coItIIr litles itthey must 
reject the artificial reel concept al
ter hiving spent c(-ttsiderable time 
and'lort ( onvilicini,, the (omr1iiLJ
lity (A thlir beiielits.his woLtl(l be 
(ittLIIv (lithi( nlt it tiW (noii iiulity per
(ei)tiotn o t rt ili( i,il 1('l(s was goo(, 
a , catch rates.Irsult (of irlitve(h(k( 

The Role of A rtificial Reefs as Rallying 
Tools'"for Villagqe F//in Conimunitles 

A (1/ tiruLthity olg n,'ieiZ,trll IBolirno 
pI)ilte(l oit that ittilitikl ieefs serve 
,is (ill irllr]()It,,lllt (Ollillilltllity orgali

iinig or r,tilying tool". Would it be 
possible to coiltinii(, artificial reel 
programs ittorder to miaiitain their 
Value in this context? 
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Marine Reserves as "AIternative Rallying • If artificial reef programs proceed, 
Tools" clear objectives muiList be stated 

df11 adequate funliding niade 
* 	 SoMc suggested the creation of nma- atilable for obje t ive moni tor

riie reserves isan altenative to ar- iug an)d stock assessllenlt to try 
tilicial reels to act as CoillnlUllitY to build up lata,o whethei or 
"rallying" tools. 11hey have alreatdy been not artilicia!l rel prog,,itmis allect 
very successful i tdhis regard in the y ie (s. 
Philippies. 

" McManuis hlaol previously stressed tile 
ieecl for ailtern,itives to artificial reels A Small Paper/Pamphlet Summarizing 
in 	 this regard to g1et villagers think- the Vlews and Recommendations of 
ig about other tlfii ris (e.g.. tnatliie the Workshop 
reserves. the 0 OtflLini ty plannr intg 
optiois developed by Dr C. Liglitloot It was proposed that inadtditionl 
(ICLARM) and colleagues it lartiing to the work shop proceediigs. a 
COtilMmtilities. paper or glossy broch ure sum

natiziigi views anc recolltteti-
Funding for Monitoring and Stock clatiotis ol tile worlkshop would 
AssessmentIn ArtificialReef Programs serve to make the oitcotlie Of tile 

workshop tiole ,icessible to
* 	-he iniportance lrehabilitating fish policymakels at1d Itclting bodies. 

stocks was ioted. Ati artificial reef 
context is ote potential part of this. 
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Abstract 

Alternative uses are proposed lor financial resources devoted to the construction 
and installation of coral reefs. ThCse itIcI udC environnontal management and rehabillta
tion. the development of cotinutrity-based resource management or co-management 
systems, the creation of maritre prolected areas, active management of lish stocks and 
fisheries enhancement for selected species. 

The benefits and constraints of these alternatives are evaluated arid it is concluded 
that 1 any of these options should be given priority over tie installation of artificial 
reefs. 

Introduction 

larity in is partly attribut-

is review is presented 

, .sin the context of a work-
,-, soteohe of ar l 

shop on the use of artificial 
reefs and their positive and 

... negative features, Their 
many quarters

lartyqurtesn mti i prtl atribt-
able to the publicity which often surrounds 
their installation. This makes them politi-

thei intalltio. polti-Ths ml~esthe 
cally popular and also readily fundable from 

public or private sources. Installation is 

often a community-based effort, or at least 

has public involvement, leading to a sense 

of community achievement and pride in 

the accomplishment, 
Undoubtedly, artificial reefs are often good 

fishing spots, particularly for recreational 
anglers, but the issue of whether or not 
they are merely serving as fish aggrega-s aused 

'ICLARM Contribution No. 1141 

tion devices and thus concentrating the 
remaining resources remains unresolved. 
Artificial reefs can also serve as obstruc

tions to trawlers and have been advocated 
for use as devices to exclude trawlers from 

inshore waters and reserve such areas for 
small-scale fishers (Munro and Polovina 
1984). Such interventions require careful
economic evaluation to weigh possible 
pcon loseaaint ptive sil 
production losses against putative social 
benefits. Different fishing strategies would 

also need to be defined under such cir
cumstances. 

Negative fcatures include the clestruc
tion of insubstantial artificial reefs by storms, 

or the decomposition of elements in the 
construction, leading to low profile benthic 
garbage clumps embedded in the soft
sediments. This applies particularly to 

artificial reefs constructed from bamboo,
vehicle tires and scrap metals. 

Where access to artificial reefs is restricted 
to the "owners" or selected groups of us
ers, the social or economic aspects of the 

42 
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privatization of part of the resource sys- Urban infrastructures have been over
tern need to be examined. whelmied by rapid urbanization and urban 

However, the foregoing begs the clues- migration throULghoLmt the poorer countries 
tion of why artificial rees should be needed of the worl(I, leadin,; tu Iuadeq uate treat
in the first place. If the objective is the ieit of (domestic wastes and the accu
diversification of habitats by. for exam- mullation of organic and inorganic garbage. 
pie, the creation of a Iounclatiou, for a natural Low purchasing power in the )opulation 
coral reel in at otherwise Un ifotr i soft- means that industrial enterprises take short 
bottom liabitat. then there is no quItestioni cuts iniproduction )processes or use out
that this wili benefit the biodiversity of roifle(I technology incireasing the loads 
the atea and, provided that shippiig and of contamiilalts and pollutants which, al
other ish ing iinter ests (trawliIng, [)ittrse most inevitably, find their way into the water 
seining are considered. could be of overall 	 courses anti inito rlie sea. Deforestation, 
public benelit. If a "new" colal reel is poor landiuse. miniig arid roach cotistruc
established , local fish pIoductivity will tin- rion all lead to erosion anl siltation, one 
cloubtedly increase, of the primary causes of diegradation of 

However, if the artificial reels are pro- coral reefs. 
posedl merely as substitutes for degraded The only solution to these problems is 
natural reefs, illai area where sulficietit properly enforced envirornmental legisla
rocky sUbstrrate already exists, then the tion. starting at the watershed and mov
installatior of artilicial reefs becomes point-
 ing clown steari tiil all sources of pol
less. Inlstead, attention should be given Iutiori are eliminated ot itleast control
to alternative strategies for protecting or led. The twi) specters of poverty and 
enhancirig the mtriiie environrnent and corrupt ion most oft(ii conbiie to render 
manraging the resource system. 	 such efforts irieffeCC(-ral. Infusions of money 

are only effective if the fun(ling finds its 
way to the conitinunity level. Control ofAlternative Management pollution can best be effected at the com-

Strategies runity level, but only if the commulity 

has sufficient kiowledCge arid motivation 
EnvironmentalManagement to implement or (temand effective con
and Rehabilitation 	 trols. In short, this is difficult to achieve, 

but without this ,llCIse fails. Clearly, it is 
It can be assurtied that the objective ifr more achievable ii the rUral areas. 

lrlarnau7irg a ma rine resource system is to Where the prinre c aunses of deg(raniation 
eltsLnre usttainable eCrionmic arid social are eliiiinate( or cttrtaile(d, work onl re
benelits fot tIr( Cortnrnitntity Isa whole. lIbbilitatioti of deglt(ld treas car be UL!-
The first Step is ti('fore to li)sIrte ie dfertaken, such as restoration of ni1arigroves, 
protection of thei na rie eriviroinmeit by ,etgrtsses atif coral reefls. Illily cases 
a systelnitic applraisal of the causes of den,- this will iro(eed at urally if the problems 
rahatioi ,1ld s-ources of enrvirol~irne(tal coi- are reitoveh; btt illmost c,ies the proc
tAtIIin titI by poluttattts,idt toxins (fig. I). ess can lbe accelerated liy a systernatic 
Fhi'S is,. ,,is very well kiowni, very (illi- replrmtikig or rebabilitation process. Control 
cuit in the Lce Of extrnies of f)Optfla- of replante( areas is a problem and con
ion (fetisity, poverty aticf illffectLnal leg- flicts can arise over tlie use of replanted 

islatiott, 	 an r s. 



44 

Deforestation 
Erosion - Miningj o use 

Runoff of fertilizers 'it ? i-
and pesticides Erosion 

Road construction tseweragp Sltation 
Siltation -- ) 

, .. Trash i 
2_1, 

-- ~~- ,~-tthfcoastal
utrophicaion Clerince of touw isni+:from
*",:; ; nquocuiture miloqirove

'2'-::; 7,:' Industrial ,polluta~nts 

Clearance of mingrowve, Deback,
of eorr-sse 

Eutrophication 

Fig. I. The environmental scenario In developing countries In which the coastal ecosystem Is ad
versely affected by a wide variety of land-based 

CommunIty-basedManagement 
Systems 

One of the most obvious factors which 
has emerged from many years of attempts 
to maniage fisheries is that few systems 
work if they do nor have the support of 
the fishing comm Unity. The sane applies 
to managemnt of other natural resource 
systems such as forests. Irrigation schetnes 
have also been successfully lallaged ott 

d Cotli1111,tnIal basis. 

Communfity-based systetris in which the 
COMMUlity acts ildlpeldenltly or, more 
realistically, co-tilatlagetlent systems, in 
which theCCMtntn unity acts on the basis of 

,authority contfered by government and with 

the ictive su)port and collaboratotion of 
governlnent, are currently perceived as the 
only-way-to-go (if only because all alter-
natives have failed). 

activities. 

Co-management or community- based 
nmanagenent implies that the community 
will be able to perceive arw. effectively 
implement a management strategy. Such 
strategies could encompass the creation 
of marine protected areas, fish stock titan
agement, fish stock enhancement or habitat 
enhancemlent. The cotollary to all these 

is that the community exerts political pres
sure to en stre that the enviroillilent is 

tilaintalied in the best possible condition. 

Marine Protected Areas 

The establishment o marine protected 
areas (C1'A,)in various forms is becoin

ing a popula r;,.-,tgertenl option (Davis 

1989; Ro .!,;ac " 1901; Russ 1994). Well
establishedI MPAs ,: considered to be 
beneficial ta fisheries for a ,atiety of tea
sons. In the first place. !,,a(',table esources 
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fig. 2. The effentlvenes of a marine protected area Inenhancin liarveit, a a ana mernct tool 
1%,strongly Influenzced b)yIt-6 %liue arid sitingg relative to expzloitedI part%, of (lie tontinerntal or Island 
Shelf. In tilnl e xample, larvae sp~awnled Ilia topographic Aly comp~lex airea (A) Would biehyp~othetical 
expeUCcd to lieretained In (lie -.pawilng are'a flyC(l(llC%+Ofrdlltrllitt( AloullthC cEoastsO tlh Island. 
Ilacootrat, laivac sat al IsOIatCd( CCanc reel III) or Molog a relatively %tralght %rctch of 
shelf ID) are likeIto he entralned by currenot, and swcpt Into deepI watcr%. i(Itile% and gyre at the 
dowicmurrcnt end of an IWand (C) may return %llie lahvae but mot would al.o be ,wept Into deep 
iceanlic water%. 

v.vi II iii ow,~ t() t r I t \ IV I ml,~(, 4/1 zc id NIPAs, will fwavt oml (rit(-cm t boci ind1( 
f wr(- Illuovc fltt thc r('t1V('i h )4)4)1,li,h1,i)h( V('rIv s.Ill l MVPAs,r'si 'Iy t cc vc('Vc.tl
bc 'h irw "Ied.(. In cftc(t. tlhC', Mi,.,t w ill [h ilc~lh.( ti -,, II of~ the+c I /(' .u.In th't~it 


It(I i ()( tltIiytl(I. fI'lltn I i A I I Iw I vwI I Iy ait f(ec (It I i III i ( I IKli If ,(( V i tI - w Iii( ( IIfI cr(jIm' 
ivth (c lV(l,i ( ()iI('Cci/ ll llclit ( r01s,, h ltlit, l)(M/ IO0 3).w the ,trtaii 


in ','a, i jL.n(ti()lto1 r tiv ' of
1 l 1(1' biltity Il, ( t,,th (, tic (4 t It' Vltl(ritcri, 
Ilt ( ',I) i"- ('t ,,'vhth'ri' , lor uui,.,it I"ntl€ t ( l" l " lot I ti lI ,t'1ltrofl ,'I\'-.it(' h('wl1llilt tw\"cir lmo(v( M IAPitt,l( .
 N ilm mHid Ch rlk ()8,4: Co:,ll tlidl Rued(. 
owt ofItdw( NIPA mIw.,hi( h)thc'v illiti,illy "-e[t 10)03 1 Fit,,. 
('c,atle thwicrc .vot hu( (w ill c'×pJ<it -,(,<t(l c'f-Iromtt th(ch~( n(lu A lt M f*W ,Ii("fil 


,
htit1(I o~ut of I,l M PAi ,tw ill ,mio(i ll,I cl) iVfht ,('ru ci.( 'r,( V ', w l~mIi','.,'il 'i,)ll.,c.ve,
 
o nlyv [I( ll) ,I +di,.;ht r('(Itl(ti()I lml m o rtatlity , , 11 I,*())r,,W> ( ftrill-. IhI ,("+,++,c(clWtt) 


r,it("-,I h(."+,c ( I 'h lle Iko( dh'lwi'ldlit ofIOwi, ,trotw +y 1,,ith~it hW (tid(+tv Ill r WW',t" 
ofI,it M IPA M <)',t ,,'+,1man 

l),+'+''<wt 


t uo O w(',i/(, . of, tlw tlrofl'lim ,illy,%',ft+nu (,'ill ,ll thatl 
~ r",olm(t (-, ill+ cxtrcfrlw(IV Iaf',lo vo'ty hkm.;u lpftott,'. l~ clt,v<'ry(, I c~r, 
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numbers of eggs. For this strategy to be with adverse consequences either for the
 
effective, the MPA must be of sufticient fishers or for the fish mtock. [he difficulty
 
size to enswre that outmligration and con- of makinig sound fish stock assnents
 
sequent harvest of the broctcstock is an is a major factor and the precautionary
 
exceptiornal OcCurlence. A corollary of this principle should a)plV -that llulhraellCet
 

strategy is that til'sites of s)aWning decisions should he oil a very (olserva
aggreguationls m uthe within tie MIt A. An tive basis Until such tile' as it is shown
 
acfditionial c(,tolhrtv is that We imhutroar that nar t-Will Irc)r 0ccitr.
t tegt,ivtO (teC 

regin 'le51,hLdd not () ,i-,rltly (lis[,) rst A rll't)(I Of siIIpIeC lmi rrrac('lten t,lt
ritost eggs and larvae into rhe deep ocarn. egie, are Within rhe sc opt' of lot or(I 

lopographi(,alIv-cortnplex areas. wMOicr mntiities, based On very eltIIeirrarV (onl
gen erate lots o ,,vresand eddie' ,aeIr)o c.rpts, lhle basic approc Ii sll be as
 
ably more t'tt'( tive as reservoirs of follows:
 
broodfstocl, rhir/ MIAs sittuted ol sinall a) Deal witlhthe obvio-is jutoleHrtIs ist.
 
oceanic islands or on nrraow linear shelves. for exanple. IfSpawnn ,IIIe',arionIs
 

MAPs sitUatt on th' upciirreni sid(e of a rift'- i 1s'I))are being fltit, hoin 
,shelf are p r aLhblnor' eltec tiv than those scribecd. It celtir gears t, catd lintg 

sirurted dlwt lt,',tirc ll (i the prevailing the jt ni.le stagcs ol Sl) i's rhat at' 
currelt during tiw spwuir seasoI lFig. of particular value at a luet suie, the 
2). gear should be IbMrec. tfounat Wat 

MPAAs (lrn' iii iruan to)ms lokt-n MPAs certain Aaa (liir ',rollllns tr atV 
in wvhi tt(hitioliri" Lxl)loititltol i,per 'vtntol', (whlc il(t' iw.ctlt ,h celti! tic 

are inc'ttc'tive, r as 
flonli oft'x loltlIoni Ir' pti)ressively sharlsut(, 1IiC,11t. rht'V shotuld IW 
deemed to )(' Iliittttal Or curorlhrry. selectivt'ly t'XjliiitechiiniMrtr It" 'll 
Total prote' tori , i, and ior ird ,,,hle 

rriitted , nItrttl ri as ill available. I,jt rt fishes s-,uc 

Idea'tlttegy hance survival of spe 
cortp)rornisC, sholId be ivoidced. [enrr cies. 
i)Or, ,rta tI cIci,,tie i, , s'rtm ard fiihing b)The in titutiio ol r'latrivtlv imlht 
nllal ,t 'ltIiilt antdtt' s c ldy [tttcl be data systerlls-, Im tltlun,rot colltc tioi 

cotnustcd with Ih(rcrtitnI of ,PAA,. catch length Irequct i. tn a (Oir

tinuing basis by hI loc a lisheriCs 
Fish Stock Alan,qgement agencies ill collab tation with tie 

ComnItlity (aill l,-ir,Iorprtovihe 
,
ii-,heI Wc- rnPIali 'CiITiir iI Wt"Lclcrt stock ar'n".,sc'sIIrtrts N IOI)Iti'.th(iV 


(cLirt's a li I'l h'tatil l ,t'-, sillent of tIle cat(h per unit Oit thtr of s'l0c1ted 
stat ll t'xpltti.utittl 01t Iht t)llt [)(ne t fish fi'-,ir irtligI ri)-(ircfic'cl li,,hing 
s (c ,Sand a l yltui f ('t i rce- C of tr'ucf, illall (i e , I e g.eals ',ive,, liet'I 

iertr ofll lait Ct' IIi (fti((IiO li (o Stot ks. Itmth al l
(a ,ivt'sim ple 

liti €tg i'n ili(t i itl)lo at"('ssrlIt Oifwh thrr 'dto( ks t(i re yv ttllr itilll Is that rlls 
t( luae ,a ard n( w lltll fdvit(' ,w ufd be under or ov(.rftshtf aud ,ipplrtpri

j)rovtht li)v a POVtHncvti V ,d (hi hrft'ci',cns can 1 IrtadfthttnitH, e t!e 
rldldltm t itc( It 'ttiu(ct] f htd uf s in which'rtIT'll ilts. li r' f IIw(,ver, irr irros the' , w 

by Itw rlrt llt t hi uwhi.itriry. flIn' I lck s s lhab en, th' in.tllationOf 'rlilki. 
' Ileed'llor ap)pf~llr laW i (..l[)l id ad ,tl c' (l ( )\,"(.ICti to)n()( i: ) aw d ilt(,I'x l'1,[€'l( ll'-hillig 

,
it'svd i-ill (It)tilt 
Inlidh gc ~ tll[. It I",p wt.',ibhc hIr (14-o linIqv- lot ~ lunt ol i'llfee(l 
always It j) 'tcIrtf ,dtanO (i o io rhiis ll',,w ll l'[jilm- ' r('rolr",ll 

lhi'(lu'v,'ol{ I tfili( 


to b' rnchtd ' vvhliIi ,itt' nihliml)iatc' ilt loj : Is tlsit llv till' plriric ( ,tis i, ani 
biologjic a,.e'co ilm oucrtico: lopnnic l r trj|llds, x( ,n, llifich,rr. a I I ii ittpt ulalk Ir 
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growth, lanilessness and poverty and the creased bv the release of larvae or juve
open-access nature ol most marine fish- tiles ill a given h~bitat. lhe juvenile stock 
cries. Control of tihe nunlbets of fishers is can be either hatchery-reared or gathered 

primarily a social problem. New Iishers elsewhereand trawplated. Ancillary terms 
continue to a[)pealr ii Inost fisheries, but srchi as "'sea-rall(hig" itply a degree of 
Iecert eX[)eriernce il San Miguel 1,ay sLJg- ownelshi Ip of the released stock while "cul
gests that there might be a lower limit at tture-based lisheries" are those in which 
whiich[no Lurth(' eltry ocurs ail at which the stock (10 not Iep)odcLe a.111dmLISt be 

LtlTigraItiO Ofl Vung p"oj)le (o urbln aretas replenished by hatcheiv reared stock. 
is "Celi as a mort lesirale alternative illeanIs Fish stock enllincenlilt is (urrently a 
of sir vival (G. Silvestte. pers. coMM.). prime topic for research amid riiany stud
1litimatelV, it bet(ome, necessary to re- ies have beert undelrtaken li Europe. North 
strict halvest rait ill a fislely, ari in small- America ain Japan over the past 100 years, 
'c,d isheries this usuall t(iiatislestli(- mostly in relatiotn to fisheries Ior salmon 
itl(' tHL1tnielOs of tislrers: first by excIl(iitig iiid r(out. [lie e(onornli( vilbilitV cif ish 
i1i1 (1l0 ('erIrterIl ts tI. evetally, plac- stock elliaelltrCil(it rerlainis (tljiroven il 
irig, t limit t)t the total niurmber's of lishels riIy cases. I lowever tIre (Ilarillatic irr

,bV restrictil, lislini, tighto to niillbers Iprovemnt ill Ithe pro(ilttivitV Of hatch
of the cal fishers' ( ooliertive or by -oie (li's ill recnt avts (Sorgeloos anti Leger 
10r)'Of 1i(ei',it, ',(s1)ere(Mtrro aII Siri I 0)(th, is a resrlt of te( hnologial d alvartces 
I 08,11). Mntid nprove(I LItnCertstdillltg of reproOdlC-

Strltegies hot iirage0,M0 lttit of sti'll-scle tion '1nd nullition have led to greaitly ex
fistheries liwe tecetly been rvieweol by jlrlh'dd Oiportliities for ',tocl( erila'nce
,"tlli .rl fakil, tr f 10031. C stlt'tlltyrig,,hts mrlill. 

hive b('r fllrt rlU(lv (limt u"ef ofaltlm('s Ilie literature on fishelies einllcerilent 
1018: Wri'ght f)M: N)uddleIicl Jollhls hrs ntttli(iOLIS rternces to tIe d]uesrioti 
1085: Rudleh (.t al. IO)) arid Most ani- oI the carrying ta)city" of the environ
hi()rs have observed that these tend to triit atict the fuestioti oil whether or not 

ibe cr)(dledl itl atw(',, wii substatntial the habitat is capable of sustaillingp addi

)j)ul,ttii', lie lind tOwards co Iiati- tiorial recruits. Iwo observatiorts 1re P)oi
d'getiien would reillor(e t(Olilary rights iirit Iere. iislV, in almost all fishelries 
lit sttong ol)ltoition (aill be ecx[)(i(cd Irorri whiich have berr studi('d. <)ectacuailyV 
those who firid thtiselve, exclude Irori abutilat'it year-classes ate a featire of tie 
areasl to whid I lhev hamve [ireviorrsly had fishery and such yeaI-c lasses can be de
a(t ( ('. lhis (car lead to severe, even vio- tected for yeas, as they move through 
lent, (noilic ts. sIrccessive a7e groups 0ig. 3). the fact 

that such year-classes Survive suggsts that 
fishery Enhancement i e tiaxiltill cliar l (c01)'K ity is seldom 

attaitiet .
 
Thet term "li'ishery eihaticerlleit" includes Secondly, tIre whole of
(euestioll fish

all slw)(Itt% oil imiprovement of fisheries. ery erlian-r('iettt ts',allV arises inl relation 
icldinlg,hlbitt rt ,Iir)uliotiS such as the to a heavily exfiloited stoclk, ill whi( I1tie 
imlulptivrllwit o exmnisioll of spawltil'r bi(ltitass I1,r been (lrsiatllv reclure(l by 
ae's It illnslery , lthl(s',, the (hitswtroc( exiloititiol. llfeiereor, provided that 
tiorr aitil(hill reefs or tihe Ielease of ha(ch- mnrexplortech ( orli)etitor have iot ili
(er- l'atet filnlneritlts. crelased ill abtcilatantce to utilize tile 

I isfr ltot k etlhllttell(ltt is the [)Ioc("s unexploiteIed estrrCes, thier should be 
whereby tile ibutnitan(v of a stock is in- a1e0uate ho(h (Jig. 4). In the context of 
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r N011seh .,g, 
,04 

Pauly 1992), provides a ieans Ior gain
1inga good inlsight i;ito the e'xpec ted ini
pact of enhancement of tparticular com

,o ,92 - ...-93- - .1W' .....1950 .1%60 pontent of the aquatic commulnity, part icu
laly expected pre(lation losses of the species 
stocked and the impact of the increased 
biomass on lower trophic levels. 

ct[, ... 
L L _- -- -- -I... . _ - i . ... L. . 

Currently, it is claimed that 80 species 

- . OOf maline olgllisms arle reaed for alllly 

fisheries enhancement in Japan. [here is 

less erilIiS io this tOfic Cl('Iswliete( btt 
SuCCesshul enhiance, tent ploj'Ct have I)een 

.... Ireported rom the lISA. Canmad, Lurope 
L L.__1 .1.. and China.tropics are 

However. exam1ple" 
sparse. Ior tropical 

froll the 
.ystenis 

some of the ol)viotus (Ioi es inclt((, s('a 

ucircLUrbers. troclrso(ensal e~ed 
"6 -,x)" ,. -" , --- - q .... prawns, mullet, goat fish, 5lLSatI(l5. sri li: z ' 


pers and grOUn'rs.
 

EA\A [lie jiilicifla cmuistrats on fish stock
 
2 \,"luX enhancement lie ill the (()sis Of produc

.ig 	 the juvenile stock and th( losses of 

stocl dle to prelatioit and otltmigration 

- ,- - .....,....(Fig. 5). M ore cost-elective i)to(llction 
systems are rapidly entegiul ror many 

N,,species and this is not considered to be 
major constraint itt most insltances. 
Outriigationr from the area stocked is a 
major problem and it is cleat that species 

, . , .\ which are constrainedIby physica or cheriti
' ' - cal factors offer the best prospect,,. Clearly, 

it is possible to enhance a sto( k illa small 
ponld f ilch offers nio possibility of dis

.. .--	 persal Likewise, stenohaline esta rinte 
species which will not disperse into the 

open ocean or reet- boundt coral ree spe 

Flg. 3. Examples of variability of recruitment for cies offer part icular opportunities. Predation 
a selection of northern hemisphere fish stocks control is probably not a major concern 
(from Cushing 1981). ii) most heavily exploited tropical fisher

ies as the abundance of top predators is 

tropical niultispe( ies fisheries there are usually drastically reduced (Fiv. 5). 
seldtom any cOnil)ortents of the resource There are a variety of necatyie leatures 
system whi( hI are not (xploited and con- which cart ettierge ill fisheries enhance

seqirenitly all rockS are usually well be- nment programs. These irllCdlde low genetic 

low the carrying capacity of the environ- variability of hatchery-reared fingerlings, 
mlent, t1e potential loss of biodiversity due to 

The d(evelopmet of ecosystem rood- reduction ilr available licles, inferior sutr

els. such as ECOPATll II (Christensen and vival rates or inferior fitness of hatchery
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Fig. 4. Schematic and much 
simplified representation of an 

R4 '] g 'M, exploited aquatic community. Total 

Gr 	 biomass (B) of different groups Is 
k F, 	 Indicated by the size of the boxes 

(B,, B D , R,). Recruitment of young 
organisms (R) and subsequent 
growth (G) Increases the blomass 

R, Small Ni of a group whereas fishing For death 

Gpredaors from being eaten (M), or from other 
k , Fcauses (M') decreases the biomass. 

M In a heavily exploited community 
the blomass of the harvestable 

Rcomponents Is greatly reduced (F. 

Hetvtvoreus -M Is large), M decreases, this blomass 
ornaisms Increases at the lower trophic levels. 

GB F, (From Munro et al. 1987). 

M 

G, .B 

Sunilihl and organic nulrients 

Fig. 5. Schematic representation of 

the fish stock enhancement process 
In which hatchery-reared recruits (R,) 

supplement natural recruitment (R). 
Provided the trophic resources are 
adequate, and i)redation, disease and 
other sources of natural mortality 

remain at normal levels, the stock Hatchery 
biomass will Increase. This leads to j 
Increased harvests (fishing mortality). 
Iowever, substantial ontmigratlon will 
reduce harvests, and possibly nullify F,, RN 

gains. . 

Trphc Feeding/ 
Trophics Stock Natural 

resoGrowsh mortality 
__Growth M.gratio 

Fishing Migration
mortality 
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reared stock and the transmission of hatch
ery-based diseases and p~aasites to wild 

stocks. These ate very l[,,rtant pr ob-
lems but it appears that all can be over-
come by sensible policies. 

The Liitim ate )1)bet0 illfish stock ell-

ership of the et hanced.l ',tocks. SystelmfS 
calt run from (losed ic (,. sea tlllli)tg 

systems in which puaitie')ltivte )ay lot 

tle stock at1d ic,.1 the hrrveSts, throutuh 

co nlnity-[)asel, cted-access sys-(tetri 

tets to ope-access, stite stLJbsiciz d 

systems. Clearly, isis the cae illlapall. 
where access, is test t ictei 1(o a patrticular 

Connunity. tile Colliil1ilitV pays it( costs 

Oh etrihalcemelit (often with a state SLit-

sidy) and reapl)s the belleli ts. Convel sely, 

Sidited it) ILliI. 

In aIdcitiotn to a'ttic ial rel., the topic 

ol this wotksIlop. Iltetvelltirlls illnlarine 

ex)rtlsltion of spaw1ilimn tilt mIlls(ly areas 

by physically iltodilf5'in,,kthe ialritat. For 

'xalill( the inistaklatirn of spit collec-

tots rsel lemraetm sotares,. For the most 

jlrt. hctwver, hiitit itrrdilicatict shouldt 

be avoided auth u'tilphasisiplite oinen-
virontnietital conservation in,,tead. 

ConclsiOl 

The purpose (flthis paper has been to 

show that there ate itritnetous oputions for 

aciluatic IeSOueC lrllaute'tl t , SOtie of 

which 1t-l(Irr)t)le'(lly tal ((hencesh1t1I w 
over the hnstcilhotilon() ,ftili(iAl t(ek, I ladbilat 

i'tihalt((ittrrint Is liteI' I l(et (i lescOlrce 

ttldfnt('tenlellt 'il vittItIt I lltnld'idtf~llelit 

system ally illrJ)tloVeneirts, [roIuht anotlt 

by ihabitt (fill'in e ireit will b i ft best, 
transient aini. ill tire worst ( ase iriht rave 
serious ile at ive c onlseucliences. 
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I rrl Wi1111rtrl'ith otIe[ trtleieS rrranlaer-ellt shoild hr tillettakell, 
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reel". tection ol the tllrine environment 
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* ihe hilh ievel 0- [fiee o- local cir -r,, 
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yield althOtigl this iS only a short- governments. 
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Appendix 2 

Members of the Working Groups 

Working Group I: Evaluation of Negative and Positive Features of Artificial Reefs 

Members: 

[,. Miclat (Chairian)1 A. Cabainba i 
A. d(C CUZl.hin (Rapporteur) B. Schi rm 
Y. Andci flf M.A. Cusi 
I. Parnir nta M. Waltenlath 
M. lialgo J. Golder 
N. StIiig
 

Working Group 2: Inventory of Deployed and Lxisting Artificial Reefs in the Philippines 

menbers. 

\.V.M(MPv ullw"Chairilr an ) C. Nafiola Jr. 
L. Cjmc(jar (l al[por(eur) L.M. B. Garcia 
V. Al 'aldejo C.R. Pagdilao
 
-I.Monts J!,. M. Moron
 

R. Bojos Jr. V. Palagalias
j. Mt, l-oz 

C.R. Botones 

Working Group 3: Alternatives and Supplements to the Installation of Artificial 
Reefs 

Members: 

]. Pilz (Chairman) C. Luna 
G. Russ (Rapporteur) V. Soliman 
L. Ar,u 1. Margraf
 
i.. Munro L. van Mulekorn
 
J. Hancock P. Milan 
G. Silvestre 
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Appendix 3 

Workshop Program 

30 August 1994, Tuesday 

8:00 Arrival and Registration 

9:00 Opening Ceremony 

Welcome Remarks * Dr. Meryl 1. Williams 
Opening Reiiarks * Dr. Lillrich Boerner 

):30 Evalnuation ol tdie tHistory of Artificial Reefs in the Philippines * 

Ms. Miriam C. Balgos 

I0:00 Collee i3reak 

10:1 5 Open Forum 

Convenor 9 Mr. Ramon Miclar 
Rapporteur a Mr. Jay Maclean 

12:00 Lulch Break 

1:1 5 Effects and Management of Artificial Reefs, Including Experiences Outside 
the Philippines a Ms. Malke Waltemath and Mr. Berthold Schirm 

1:45 Open Forum 

Convenor 9 Mr. Gerry Silvestre 
Rapporteur a Dr. Annadel Cabanban 

3:15 
3:30 

Coffee Break 
Prospects for Future Artificial Reef Installations o Dr. John W. McManus 

4:00 Open Forum 

Convenor o Ms. Jessica Mufioz 
Rapporteur e Dr. Garry Russ 
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31 August 1994, Wednesday 

8:30 Viewpoint a Sec. Angel C. Alcala 

9:00 Alternative Strategies for Coastal Fisheries Rehabilitation * Dr. John L.Munro 

9:30 Open ForLm 

Convenor * Dr. Joerg Piz 
Rapporteur 9 Mr. Ver Palaganas 

IO:15 Coffee Break 

10:30 Open Forum 

12:00 LUnch Break 

I:15 Review of Workshop Statement and Recommendations 

3:00 Closing Remarks a Dr. John L. Munro 


