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This report presents the rescil~s of a rapid field azsesslzzeni of 
the marine b,odm\ersity of ?he Calmm,anes Island,. 
Philnppnnes The Calarn~aes, forming the northemmost 5ec- 

t i ~ n  of Palswan Prosince, lie between the South China and 
Sdw Seas, centered at P2'X Latitude and 120% longetude 

Culnon and Coron, and a ho f smaiker satellite nslands 
The Band and surrounding seas occupy approximatelg 3,600 

tnangie", ccxprisin 
iWalaysta. Pmpua leb4 Cr~ined. Japan, and Australna This 
regnon smpporis the world'i rxhest coastal marine bnodntersi- 
tj. moitlq concentrated tn extensi\e coral reef, mangrove 
seagras5 habitats 

The group conlann\ three re1 ely Barge Islands. Busosnga, 

The god Of Mdrisle 15 to rapidly generate and dnrserna- 
ndte nnf~rm~ataon on tal d n ~  near-shore. manlie biodi\er- 
smty for conse~\ atnon purposes, u ith a pafi.icular focus on rec- 
omrnendnng prnonties nsen area estsbltshment an3 
management Mmne eplog 5 rnuLt~-ascnpAanq teiurns 
of marine scientists and coa& reSource experts to determine 
tne brodn errity sngnnfncance and conservation oppofiunities 
of selected areas This IS  accomphshed though underwater 
Lnventones generdly lasting three weeks Mmne RAP sur- 
tegs produce species lists thal w v e  as indicators of overall 
baologncal nchness, as uell as recording \e\ era1 measure- 
m e n t ~  to acsesr oherall ecosj stem health During each 
survey, RAP suppofls pdrdlel assessments of hxil numan 

commsnity needs and concerns, whrch become ~ncorporafed 
into the fi-aE recomnendafions. 

By compariinp the results obtzined from many surveys. Marine 
RAP is ultimateiy focused on ensuring that E representative 
sample of marine biodiversity is conserved within protected 
areas and through other conserva~ion measures. 

T i e  Calamianes Group is om of the lea 
areas of the Philippines with approxima 
Adjacent fishing grounds formerly supp 
commerciai species, but xe now sewrely depieteci by oves- 
fishing. M o s ~  residents stili make their Itving from subsistence 
.,shing and farming. but rhese activities L?a\ e stretched n a ~ ~ r z l  
rejourceb to thc limit. The priirr,arq chdlengc in the 
Calsmianes is to conserve the mai l  amount of tenestmal a:;d 

Cor future recovery, There is also a gen~ine  need 10 intro&~ce 

ronment. Expanded tourisin is seen as the besr possibility, but 
careful cocsidera:ion of its consequences needs to be htegmt- 

especially pertinent in view of the recornmenda:ions of the 
Department of Tocrisrn-Japan 1n:emational Cooperatior, 
Agency's 9996 s:udy, which call for significant expaxion of 
the CaEarnianes tourist industry. 

f: . ' 

marine habitat that s:Cl remains In good shape as a piatform 

economic options that &-ill reiieve pressure on the 

ed with conservation management. This co'clrse of acsion is 

the Calamianes assessed 38 sites 
February. 1998), Gener-1. a site areas 

were selected prior to the actual s ~ r v e y  in order to xaximize 
the diversity of habitats visited. thus facilitating a species list 
that incorporates maximum biodiversity. At each site, an; 
wnderwa?er invenrory was made of three faunal groups selec:- 
ed to sen-e as indicators of overall cord  reef biodiversi:y: sc'ae- 
sacrinian corals, molluscs, and reef fishes, A 
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Desplte heavy fishing press~tre ar,d environmental Cegrada- 

diverse marine fauna. Norabk sesdis GOX :he s u r v e ~  
ixclude: 

tion. :he Calarnianes Group is cha:acserizcdb.i- a relatively 

a 



end i ideoa. 



The Calamhnes G r o q  occw 
Palawan Provincz in she SOSlth 

larges~ jrovince in the Philipp 
been labeled the country's "'last frontier." or 
lo expezience intense natural P 
resulted i i  ihe Philippines archipelago being named one of :he 
most threatenel areas ("hotspots'") for biodiversity c~cserv :~-  
:ion is? the world. The Calarniznes consist of three main 
islands: Busuanga. Cdioc, Coson. and a host of smaller setel- 
lite islands covering an area of appro 
km QP 3 0% c.f the province. 

Palawan. and :he Cal 
s ~ m e  of :he most cxt 

nes Islands 311 particular, supports 

presents the results of z Cosservatios, Intermtional 
rine RAP (Rapid Assessine 
diversity in  1hc Crlan1ianes 

proposal :o transform the Calamianes Islands into a major 
destication for 'overseas tourists. 

sed so identify areas of global impor- 
scrvation. However. there is often a 
the ~equired d a ~ ,  considering that m m y  

of the more remote regions 2re inadequaieiy sarveyed. 
Scarcity of data. in tlx foam of basic taxonomic inventories, is 
particularly true Tor tropica: ecosys:eems. Hence. 
Conservarion International hzs developed a technique for 
rapid bioiogicai asxessment The method essentially invohes 

period, often 2-4 weeks. in order to ob:aic an overview of :he 
sendin& a t e x 3  of raxorlcimic experts into the Geld for a brief 

0x2 of ?hc In 
pclentiai of terrestrial and tropical marine loa 
the emphasis placed on endemisn. Te~estria% crpnservati~n 
iniriativer are .freq~ently correlated with a high incidence of 
endemic species a: a paaicular locality or region. Granted 

eers need to 3, addressed. hLt endercisrn i 5  often 
d as one of the most impostan: criterion for assessing 

ng the comervation 

an a~ee 's  cor.servziios, u o d ~ .  Indeed. it has become a nnilcr- 
sal measure lor evaluackg and c asing conservation "hot 

rail reefs and other ~ropical marine 
exhibit relatively loa levels of 

rlicdarly t r x  throughoil: :he " c ~ r a l  ~ 9 . : -  i b  . 
area mc ~ i n g  iiafihem Australia, 'she Malay- 

Indonesian ArclCpeIag 
considered to be she w 

es, 3r.d western Melanesiz), 

e par, due to the pelagic l a n a i  sage  
n s .  For example reef fish larvae are 

physical isoiating barriers and 
c ~ r n ~ ~ o n l ? -  y i a g i c  for periods ranging from 9-100 days (Leis, 

? O  



The most lmportact f'eaturc :o assess in dekmninkag the con- 
servasioa potential of a marine location devoi 

Additional data relating to relative abundance are also impor- 
tant. Other factors requiring assessment are more sxbjectii e 
rind depend largely on the observer. Obviously, extensive bio- 
logical survey experience over a broad geogiaphic range 

esulcs. This enables :he o 

is overail species richness or biodiwrsity. 

uiausiid environments: featxes. Finally, 
suck as explosive fishing. use of cyanide, over-fishing. an& 
mangrove logging need to be considered. 

The most direct approach for assessing coral reef biodive 

However. due to the complexity of tine coral reef aunc .  it is 
virtually impossible to undertake a comprehensive survey of 

ecies presen: at a ghen loca:ity, 

this nature. The best approach is to concentra"le on a few 
"key" grwJps, which function a5 indicators of ovzrali siocki- 
versity. Reef-bdBing corals and fishes are perhaps the bes: 
ali-round indicators. Corals provide :he major environmental 
framework for fishes and a host of ocher organisms. \%ahout 
reef-building corals. there is limited biodiversity, This is d r e  
matically demonstrated is. areas con. icg primarily of sand, 
rubble. or seaweeds. Fishes are also an excellent sarvey g ~ ~ p  

e the reef's mos: obvioas inhabiranrs and account 
for a large proportion of its overall biomass. Furthermore. 
fishes depend on a huge variety of plants and invertebrates for 
their nutrition. Therefore, areas with 2 rich fiih feana invari- 
ably support a weakh of plants and inveitebrsiei. 

Due to space lmata,iocs and general lo 

taxoilomnc spe~iaiists In addition to corzi5 ard fishes. it 1s 

were selected for t>e Calaxiane> and other RAP 5 

addi:icmai phylz or classes ~c lch  as algae, sponge\. soft corn\. 

ard echinodenmi are u 01 

are most efflcleni sf .he Vvorbng held-parry 15 confmed to 3-4 

aesnrabie eo >UT\ e j  oile oi tM o adddlond groups 

Including surrrounding reefs. the Calarnlanes Group covers ar  
area of approxima~ely 3,600 square hi. The islands. allhough 
3ot particularly high. are gener ainous. Coastlines 
are highly icderted is, such a f 20 pm of :he interi- 
or is more ahan i I k~ 
coastline, the littorai z 
dance of reefs, particularly coastal f 
in width frm.  about 20-200 rn and t 

reefs. These range 

1s' l o  a deph of about 
depths of about 15-30 m. The maic environrneniai \wiable i s  
degree 0:' protection and conseq~ent s i l ~ i o c .  The ma 

most siltation. 
ly prokcled reefs (e.g.. MdSey &FbOr) generally eXhrDi: the 

coniposed of a mix:ure of indigenous p 
and imnigranls froan or1ier p 
the Visa>as. Fj-Sty-two iangn 

e Philippines, espec 
dialects are spoke:: in 

Palawo-. rnakizg il t te  most linguislicaXy diverse proyince iia 
:he Phiiippines, These a x  IWO closely related groups of 

le. the TagSanua and the 

as Filipino, the national 
English are :aught in local schoo:s, and Tagaiog is in general 
usage. The indigenous iaaguoges are used predon.,inantrly ira 
the sural and isolated rireas. The Cuyonon 

Calzmia !so VI idelji spoken. 
the iang he island 0.' Cujo !to the souheast of :he 

Aithough fishing is :he domican: ecnnoaic activity, iolirissm; is 
sneadily il?creasing. On a iarger scale. the Shell company's 

Gas Pr0,ject :on Palm an 
eration in: 5002. k'n the near- 

mianss. pear: f a r m  are common 



32 





Time: 1050 hours, dive d 
:n; siighlly tcrjirj with vi 
peratue approxiriazely 2 
adjacent co decse scagras 

y increzsiig ic Cep'h bo 3-4 m. then slopkg 
2-15 E depth: visuai estima~e of hard c ~ a :  
5oft coral cover = 20%'c. maillly deaL coxi  

and nbb le  on /owe? slope: dea2 cor 

?urge rope net was 
approxixately 6-9 
I O  m, 

with algae, 110 recent c o r d  damage; 
nrangled over mer? coverhg 

oierate coral diversit?; :o a depth of 

1 east end o 
5 

Time: 091 5 hours. di1.e duarios. 80 rninl;:es; depth range 1-25 

2 7 T .  Site d~.~sr@tion:  reef located off rocky portion of 
r: visibi:itj approxinzakly 20 m; no cunent: temperat.Jre 

nd, cxecnding approx ely 50 p,: offshore; reef f!at gen- 

depth; corai cover 03 crest is approximately 3 5% 
cora:, 20% soft coral. 25%' dead algal-covesecl corn:, a d  

5" to depth of 10 m, thcc f o m s  steep dope of 

/C rubble: coral cover on reef flat approximately 20% hard 
30% algal-covered dead coral and 30% 

nibble: reef slope generally covered with ru5ble; occasional 
coral hleacking was noted (probable; cyanide); Diadema sp, 
2nd Padixia sp. were noted growing on dead corals and mb- 
b k .  Dominant cords in shallows: Montipnra &-pi& and 
Por i i~s  species, Moterate coral species diversity dcminated 
by nassive coionies, 

uration 70 minutes; depth range 1-25 
m; visisiuicy l 5  m: no cumenl; temperature 28°C. Site 

s h e :  reef gently slopes 15") seaward for 50 m to depth of 6 

up 40 45% dear; coral and rubble; shallower section of reef 

e )  and algae infestation on live cora! heads 

deS'C'r@fiOn: eXV2nSiVe Ref adjacent to rocky Cliffs d0np 

135") to rubble bottom at ;5 rn depth; reef 
of 2 5 3 5 %  h a d  coral. 25-355 soft coral; and 

511~2s gullies and ridges: occasional bleaching of hard corals 

B side of Ghat 
5 



ox reef slope. Very high cord  species 3ve:.slty, wirlz many 
sl~ecies forming ver) large co:onies. 

tes; depth range 1-15 
rbid ~ ~ n d i t i o n s  with .aisiSillty at 5-7 K: no current: tem- 

OM 3,nd of bacec beach 
4 sloping to depth of 3 1x1 

?eratire 28°C. Site descript 
rack  ex: to simre. :her, reef 
before dropping (40" slope) to about 12-15 rn on sa2dy bo:- 
tom; percentage of live cora; cover ranges Serween 15 (deeper 

c (wjper edge of slope); sok corals 

growc w?:h algae. but soine f 
t i s0  coTI-xon 

dead patches noled :possibiy due to cyaxide Eshirg): siltario- 
\ idence of anchor Ganzage. Moderate 10 low 

coral species diversi';y. 

up ic 50% Love1 ;xpper edge 

iniires; dep:h l-ar.ge 1-28 
emuse 2XT.  Sire 

in 28 K; reef top composed of a h a t  4040% hard corals. 
remaining deaG coral largely encr,isted w:kh algae: evidence 
of both old and recent cyznide ase; anchor damage also noted; 

na "pp. relasively common. Moderate coral species 
diversiiy in shallows. 

Time: 1141) hvxs, dive duratior 90 mirates: depth range 1-30 
rn; visibiiity 8-10 m: no cuxaent: temperature 28°C. Sire 

minating in gullies and algal-covered bo 
low reef drops at 50" to 25-30 m depth ending on sand-rubble 

shal:on- reef extends seaward 10 3-6 m depth, tes- 

cover in 3-8 m depth with estimated coral 

e and sand; most or dead coral encmsted 
with algae; some evidence of cyanide sse, both old and 
teceiit. Moderate coral species diversity. Th:: r ~ b b l e  has a 
wide range of fungiids. 

Ilciuding 50% hUd Corak): lower p&l O f  

Time: 1523 hours. dive 
m; visibilky 6 m; SYQ ca 
tion: area of freshwater 
ited reef development about 50 m from shore: patchy ma9- 

mostly dead coral and rubbk (Less than 5% live coral): ix 
ss species 

were see!:: Tk7 lis, 

urzlion 90 iliinme.;; dq:h range 1-21) 
eastward curren~; temperature 27°C. 
rock rises from depth of 250;: 10 m, 

b~eaking surPace: fij-iakging reef around periphery of  rock to 

relerbvely cormon th roagh i~ t  sPie; cistinct evidence of dyna- 
mke damage: also extensive coral blea ng and a l g i  growih. 
Low c o d  specie?; di\ ersity. 

Erne: 1130  OUTS. Qive duration 90 min~tes; dep:h rmge 1-23 
m: visibiiity 10 m: no cur:ect: temperatiire 27°C. Sise descrip- 
tion: fsirgicg reef ic shehered bay; reef begins n e a  shore and 
gradualty slopes to depth of 4 m. t h c ~  steeper slope :o bo t t~n :  
of bay; mod of cords concen~zted in shzllow Riater (to 8-10 
rn). buz QC norLheaste 
depth: maximxn live 

eef slopes ~ Q W I I  to 25 ;c 
olc 25-354 except as high 

oderate diversky in  coral species, 

Tirne: 1530 hours. diw ilurtiion 90 zrir~tes: depth raige 1-25 

oundi3g protected embaymen: 
end extending seaward for 150 m; rcef flat slopes gently 
(appmxima:ely 10") with occasional deep depressions and gwl- 
'0 Oen approxixasely 50 m from shore it plunges moderate- 

0"). f4mning reef ~eiaaces to a depth of 25 m; dead coral 
algal growth domkates benthic cover: 50% on reef Cat, 

45% on crest an3 60% on reef slope: live coral cover on reef 
and 20% hard coral. n e  
e:) covered W i k i  30% soft 
pe cover was 20% hard 

rubhle dorrril.,atei. the Iower slope: 
noted bleaching in aume corais especidiy in scr,ghor~ 

Modera:e coral species dikarsity. 
Acrry1ora: also SorE bieachicg dae to possibie cyanide usage, 
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Coral reef. a e h r  coast or Cirlion Island Spectacular coastline of souchn estern Coron Island 

Neu species of Ec.scv7i~is blenn) 

PUlefal net-fl\hing. Corm Bd) Brittle\tar o n  sponge. 



RAP scientist G. Allen recording fish species, 
Busuanga Island. 

Secluded bay on Coron Island Violet nudibranch. Chrornodurir h ~ d l u c h ~ .  

1998 Calamianes Marine RAP Science Team. C N Q ~  Island. 
Back row 4L PO RI: T, Vv’emer. R. Ledesma. 6. Allen. R. Steene. D. Fenner 

Middle row (L to R): R, Xtlartinez. V, Bungabong. J. Veron, F. Well\ 
Front rom (L to R): .I. Pontillas. 9, Ingles, S. Curran. M. Comer 
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d1te durstlon 90 mlcutes, slepth ran;ge 1-22 
rnperature 28°C Site 
fnng1ng reef, -eeE flat 

extends approximatel> I 50 meteri from WQX. grad~al!y 
increasing to depth o. 6 m at upper edge of slope, then plung- 

del eloped guli2i.i present on some sections near outer edge oi 
reef, upper edge of reef generaLy composed of 75% dead 

s q e  composed of 70% deaa cora! uith algae. and 10% each 
oi n2ra cor2.1, sooz c3ra ane rubo'e, 
75% deac coral n j th  algae, t5% hard coral. and 10% rubble. 
Innted anchor damige and ccral bledchrng m ~ e d  Moderate 

1ng to 15-18 m depth on %ope rdngsng 3etween 15-90", well- 

Cord! With algae9 20% hdrC Cord, and 5% Soft Cord1 

er slope compoied 01 

coral species d-$ersl?y of moitly fzvlnd\ 
' E) 

0 x 1 3  hours. dil;e d ~ m i o n  90 m i ~ t e ~ ;  hiepth ~ ~ g e  1-25 
iZity about 25 rn; no current: temperarure 28°C. Site 
Son: siaekered bay with fringing reer-'; reef extends 

~!epth at a:? angle of 30-45", ending on san 

&ad corals ar,d coral bieaching encountercd occzsionzl!y on 

to hzve inc,2ned recc2t 
slaghorn Act-opora. Eo ity in cora! species. Appezrs 

fringing reef. Reef is hasicall> 

offshore at appsoxirna:ei,v 5 
portion and has excellent 80% live coral cin er and remaicing 
reef cover c o n k i c g  o 9% solid rock. 5% dead corai !*ish 
aigze and 5% xbble: a pth of 12 m the cover cons 
50% hard coral. 30% dead coral with algae, and 20% 
below about I 5  111 :he botio 

;?ortion of Saddie Rock: a 27 

species liversky. 

d (11" 
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fishing; also some anchor damage noted. Moderate coral 
diversity dominated by Ecehinopora species. 

west en 

Time 1245 hours, dive d~rat lon 90 ~ ~ i n ~ t e s ,  depth range 1-22 
m, visibility BO m, no current, temperature 28°C Siie 
descrpption pacturesque fringing reef in sheltered bay, patly 
s ~ ~ ~ o u n a e d  by mangroves. reef varies in width between 25-75 
m sloping to depth of about 3 m before dropping steeply (70- 
80") to 15- 18 m depth. top edge of reef generally covered 
with 50% hard coral and 50% rubble, upper slope is badly 
damaged bj exp:osraes nith 80% I U M ~  asid 
cord, Power slope also covered uith rubble (SS%,), and small- 
er amounts of live coral (11%) or dead cord w t h  algae (4%), 
relatntely strong siltation at this site Dense stands of Pontes 
CbllJ%hca. 

18% h ~ i  

13.47' E) 

Time 0800 hours, dnve duration 90 mnnutes. depth range 1-35 
m, visibility 25 m, no current, temperature 28°C Site 
~ e s ~ r ~ ~ ~ ~ ~ ~  cluster of small ~ U ~ X Q O I I I - S ~ ~ ~ ~  islets SLIT- 
rounded by excellent fnnging reef. shallow reef flat has dn\ er- 
srty of soft and h a d  corals with paLches of sand and seagrass 
(Enhahs),  steep drop-off around edge of reef, sloping at 50- 
80" to smd-mbble bottom nn 30 m depth, very nck coral on 
upper slope and edge of drop-off with 100% cover in 5ome 

and cnnoids also abundant, small fnshes wry abundant and 
school of 12 Bumphead pamotfishes sighted Moderate coral 
specnes diversity 

sections, luge $Back bushes on steeper sections of 5nope 

Detailed resulb are given in the separate chapteri for corals, 
molluscs, fishes, and fishenes, but the key findings of the sur- 
veq are 5dmmanzed here. 

* The Philippines has the haghest h o w  d n  ersity of reef 
corals. The present survey raised the h o w n  species total 
from 349 to at least 462, and at least 30 addntnonal species 
can be expected 

0 Approximately 20 undescnbed species were rdentified 
during the suuvey, a phenomenal number for such a 
resmcted area. 

Judging from the results of thns surtey and past work. it is 
likely that the northem Palawan region has a higlaer coral 
diversity than other par& of the Philappanes 

= In view of the heavy impact of fishernes, including destruc- 
tive fishing methods such as cyannde, explosives, and 
muro-mi, most of the sites had a sngnificant amount of h e  
coral and overall coral diversity for the Canamnanes was 
impressive 

e The biologlcady nchest and most desthetic site\ were i i t e  
numbers 3, 15, 26 and 38 Site 32 had many rare and 
previously ~ndescrnbed species Southwest Coron Island 
revealed excessive damage from explosi%es 

e The most diverse families were gastropods: Conidae 
(44 species); Cypraeidae (34): Thaididae (30); and Mitfdae 
(2s). 'a'eceridae $7) was the nos t  diverre bivelie f.amiiy~ 

a RISonlusc dnwrsity was higher than for any pre\ POUS RAP 
expedninon md snmilar s m e q s  conducted in Australia, beixg 
marginally lugher than Milne B d j ,  Papua Nev, Guined (638 
species) and the Montebelko Islands, 
(631) 

a A single specimen of o c t ~ p u s  vc as found at one station, 
nndncatrve of hngh fishing pressure SnmlarPy. low numbers 
of other fished species such as spider shells, conchs and 
ababne Were a150 encoUntered 

e Aside from the smd.ll Tridarna crocea, and to a lesser extent 
7 rquarnoru, very few live giant clams were seen dunng the 
expedition While the speaes ape recorded from a number 
of stations, the naajonty of the records sere  based on dead 
shells, and populations appear to have been overfished 
Sirnnlady, few ornamental seaihenis of the type sold 
commercially nere found dunng the survey 

The two r~chest sites for nmlhsc diversity were 1 and 17: 
site 11 had the lowest diversity 

ishes: 

e A total ot 736 species belonging to 250 genera and 70 
famlies were observed or collected dlnnng the present 
survey An extrapolation method using six key mdex 
faamnlnes (Chaetodonttdae, Pomacanthndae, Pomacem-ndae, 
Labndae. Scandae, and Acanthundaej nndicates a total fauna 
consisting of at least 888 specnes 

Species numbers ab visually sampled sites ranged from 106 
to 208, with an average of 158 per site. 

The islands off northeaster usuanga nncluding T m ,  
Dimaquiat, ?hobon. and Dmnpac were generally the 
lachest areas for fishes nn the Calamanes Group nith an 
average of 189 species per snte The lowest dnversnty was in 
&e nortlzuest sector of Coron Bay where an ai erdge of  Ill5 
rpecneq per snte was recorded 

* Although reef fish biodiversity 1s high in the Calarnianes 
Group, habitat diversity was relatively low More often than 
not the reefs were typically well-sheitered and subject to 
varying degrees of siltation with mnninnal cunent activity 
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col!ectcd auzing Ziif survey. 

Fisheries: 

0 Unde-a xe r  obser~ arinns at :hi:.ty sites indicm :ha: most 
reefs hzvc suffered various degrecs of habiset desrruclioc. 

sev~re  depletion cf market-sized fishes. i 

rhe brink of extinction. 



Relatively rich xarine biodi\wsity (Table 2) was repo~ed 
mnng the preser.1 RAP despite a lack of habivat diversity. . ,  

_ j  over the pzst three :o four decades, 

destmcslve fishing methods (AMcAilistes, 1988). AMoresver, 
corsidera5k reef destroctio~ resulted from the well-docu- 

of inlmaC fo,aesr coves during the bfarcos 
laxion caused huge ql;znbities of' silt. tk 

pint; of erasim. to be ccrried 0x1 10 ser: 54 rivers where 12 
e\.er,t:ialI). Seth32 03 coral reefs, 

In the 1980s the use of cyanide emerged as a 

e ,  very few a?prehecsions occur acd in 
the pre~teus decade less thac 1% of those arrested mere actu- 
a1:y convicted (McALister. 1988). 

Dxing the presen: Cnlamiaces silrtey u e  saw evidence of the 

teristic marks in the form of r?ieac:aed coral skeletons 
blc patches. TM.O sites (24 and 25)  along !he southaes 

d were the worst affected, essent 
a depth <>P at leaat 20 mct 

e f i h n g  methods, R-hich leave their claerac- 

e:icouzerec LE i k g a i  dtag-xeitlng operarion in Coron Bzy.  

a er :he pas: decades, rncch of the 
observed degradation u as either limited in area or was rela- 
tively d d ,  with many reefs showing good s i p  of recovery-, 
evidenced by signi5cent arnwints of live coral cover. These 
0bserva:ior.s are ver?, encouraging 2r.d clearly signal :hat 

enient conservacion measmres. 

ey sites 



slightly less adrac:i\-e, cxdenvater, The site is e pop 
destinatior and is designated as e Marine Core Zoce 
ECAN zonatioi scheme of Coron xmicipality. 

near site 24 m she souit:;wes; coast o f  Coron Island coilld be an 
excellent des:inacioc for touris:s. A narrow ?assage leads KO ?. 
tranquil lagoor, Inexly 30 m deep) sumounded by sheer x x k j  
cXfs that rise 3recipi:ously from the sea for hundreds of feel. 

In Jrne 1998, bleaching o 
:he Phi?ippines, Inc;udiig reefs in Palawan. Some s i m  recomn- 
mended for protection as a s e s ~ l l  of the 1998 RAP were brieflj- 
revisited Q ~ W  a tno-day perkxi in Decernber 2000. The obser- 
vations are reponed in Appendix 5. 

Like many other a:ea5 of :he P 

supports a high level of marine biodlve 
in relatively good shape. Houe%er, it i 
consesvation measures immediately :o i d :  further degradation. 

groupers that have declined dramatically from cave:-fisl.,ing and 
the illegal use of explosives and cyacicie. Fortunately, the 

est in the Philippines. There is rea! hope that reefs cac recover 
if fishing activities can be effec';ia:ely managed. Plans for 
increased tourism u iil ceiTainly affecec: eiivironmentai mmage- 
men! policies and need to b e  carefdly consiilcred before the 
impkernentation stage. 

ppines, tlie Caiamianes 
cargently require effective conservalion 

It may be x3o lote already for sone species of sharks. eays. ana 

human population density of rhe Calarnimes is one of the h v -  

ariape ~~~~~~~~~ areas. .A soiid 
, . ., r she establishmeclr of pro1ecPb.d 

deckred a Biosphere Reserve by 
USESCO, and is presently layzg the groundwork for an 

dole developnxm plan under tke 
Couxil  for Suscaineble Deveioprxxt 

{PCSB). Acting under :he authority of :he Strategic 
E:.vironme:tzl Pia, the PCSD is empowered to work with 

nd o~e;ail reef condition. Hr is ;ocared near 

~ e r ~ a t i ~ n  inwest.  and ocly 1-2 km swth of %ere Pecados, a 
popular Glve destination and an area d 

ne mder B e  ECAN scheme. It 
e :o expand the existing cOre z 'ncPude the Twin 

Peaks 2 3 3 .  Other Sires Worthy of C O X  Z O f i e  designation 
illcltlded 13a:sey Harbour and sout:?em Coron. At si'res 3 1-33. 

Island) of Ha:sey Harbor at Culion Island, sevexl new coral 
species were discovered and t i e  reef corJlrnunity was genrral- 
iy ue:l-deadopec;, Although the outer reef slope off tixi2 

(by expiosives:. there is a wQndedul:y scenic amphitkeasre- 

sitcazed at rhe entcafice acd inner seutiocs Inex Rhodes 

southwest end of Coro. Ma, 

like bay adjacent to the site. The bay incorporates sha;low 
sand flats and reef as \vel as a crater-Eke la goo;^ M L t h  depths 
to 28 m, A feu other sites wish core zone potential due prk- 

following: Lagat islland (site 3) .  Ealanzpisanan Island (site 
33), Buluang Bay  site 14). Catob Peninsail; (site 15). and 

site 24) was renibly damaged 

0 their rlch eliarersity of corals and i'ishes icclllde the 
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will ais0 rely 0:. over- 
ne resources. Corc!n is 

f-repuiating" cycle of collapse. slo\n, 

thzt t.ghrly regdata: the type and 
p .  What is really needed are sound 



qwisncy of gear allowed. as nenl as strict catch quotas for 
vaaous :)pes of fishes, based on sound biological infor- 
mation 
fishing or live hsh-collecting wnth the use of either 

A or hook& equipment should be totally banned, 
regardless of core zone status, and rllegal use of explo- 
w e b  and cyanide s h o ~ l d  also be elnminated 

Cenann non-sustainable methoas such as spear- 

~~~~U~~~~~ 
eys are recom- 

mended to monitor the status of reef emironments and of 
rare. endagered, or iocdly endemc species As in other 
parts of the uestem Pacific, marine biologists could assist 
n7 tne design of snmple and nnexpensnke. but etfecanve 
monntornng pr~tocols which local residents, hGOs. and 

toring program US especially reco~~~mended for any areas 
mat are s,ated for major tounsrn develop men^ such as the 
noahwest coast of Busuanga It is nmponrant to gather 
critical baseline anfornation including environmental a an- 
abPes as well as a basic inventory of I X I ~  groups of 
organisms such as corals, molluscs, cmstaceans, echino- 

alteratnon of reef ecosystems can be more easily recog- 
nized and neceisary remedud a c t i ~ n  nnntiated to prevent 

government OEICC~S could conduct on  the^ o*n A moni- 

derms, dnd fiSheS this Way .  angi future dekten0uS 

further degradation 

envsronments md consen~atnon 
~ssues  nnvoh e an overlap of agency responsibilntnes and 
gurusdictmx All too often government departments, both 
iocai and national, seem to operate ~ndependentlq from 
one another, even though coastal management requires 
dose collaboratnon betu een multnple agencnes B7e there- 
fore recommend that the government of the Calamnanes 
commit to de\ eloping an nntegrated coastal management 
itrategl. which should lead to better nnter-agency coordi- 
nation Et 15 ptu-ticuiar.ply nmponant to axdina te  the rec- 
ommendainozs and ac t i~ns  of the Palawar Couxxl for 
Sustainable Development, Bureau of Fishenes and 
Acpsratclc Resodrces, Department of Tourism. and the 
Department of Entironrnenr and Nmiural Resources, as 
W e l l  aS IIlUniclpal g ~ ~ ~ ~ ~ e I l ~  bodies 

B e fis 
ties The munncnpal gokemments of the Caiamimes and 
other parts of n o ~ ~ h e m  Palawan should coordinate efforts 
to establish consistent fnshnng regulatnons The existnng 
situation, nn which some EQIXE of non-sustanable fiqhing 
practices (e g . use of hookah) are allowed in one ~ U P Z I C P -  

palanq but are illegal nn another, is confusing and dein- 
mental to consen atnon of the overall Cdamianes region 

as reduced the area for 
:raditional fishniig, thur placing additnona1 pressure on 

ed free fishing access to pearl 
rema1ning areas. Local fasher 

needs eo be commissioned to deteimne the effect this actnon 

aspect that needs to be considered nf free access were granted 

f~nc t ion  of pea8 f m s .  

Would have O n  the local SdbslStence ecollomgi ‘%e impoflant 

would be the elamlnation of the exnstang “malne reserve” 

~~~~s are ~~~V~~~~ 

use Although there are nataonal regulations gov- 
erning health and safety issues aboard passenger hessels, there 
ace no local laws covenng l~mits on passenger capacaty, num- 
ber of life tests, and required natngational equvprnent Boat 
operators should be compelled to complq %nth safety regula- 
tions before their tessels are registered 

Department of Tounsm (D T) 1999 Special Assistance 
Project Formmtnon for the Sustainable Environmental 

ent Project in Xortheim Palawan Final Report 
an Report Department oc Touasm, The 
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* The Philippines has the highest recorded diversity of 
s h d l c w - ~  ater s c l e r a c h i a  corals. P i ~ s  of Indonesia are 
comparable. but rehail:  sttidies arc incomplete. The 
presenn s ~ r v e y  raised the hoavr  species total froisi 349 to 

t 402. and at least 30 additional species can be 
expected. 
/i: leas: 21 lindescribed species were identified 
cr~r inp  the survey; ~ r .  u:iex?ectediy high nlimies for such 
a restric:ed %rea. 
iildging from the results of this survey and pist 1% ork it is e 

u as impressive, 

wa5 made in most cases to the base of the reel, to or beyond 
the deepest coral kLs:ble The b~Bk of the uLve consisted of a 
4ow ascei.,t along :he reef in a zigzag path 10 the shallowest 
p o i ~ t  of she reef A:l hdbiia:s enrounscred were s ~ n e y e d ,  

reef. Areas typically ?losting few or no corals, sdch a$ sed- 
grd\b beds and mang:oves, were not saveyed 

InclJdlcg 5andy areai. vvalls, o \e  ps, ihpes. a d  i l ~ a l ~ o v ~  

Its 

A total of 305 speclei in 74 p e x r a  of' 5~ony  corals (293 
species acd 49 genera of zooxanthe~late Scleractinaa) ki ere 
recorded (Appendices 1, 2) yfoit of these are ilius!rated in 
Verm (2000) The coral fauna consists mainly of Scleractinia 

s of species found were 
gm, Ltp toxxy ,  Ponter, 
d A s f ~ e n p n m  These 10 

genera account for a b o ~  44% of hne tabL observed scletac- 
tinians (Table 1 

1 .  Genera with the greatest number of specie5 

7 9 
8 FLIJIL 8 

I 9 Ec hinqpor a 6 
1 9 1  iistreopora 4 

Acuopom anc ikforltipora are ,nvanably the two mo\t speciose 

err, shou coaderabk  \ aridcmy in r a ~ h n g  dependrg 03 geo- 
grephic location (Table 21 

genera on mestern PaLiflc reefs, whereds the rernannncg gen- 



19 
9 
5 
4 
4 
4 
2 
2 
3 
2 

18 ' 17 
10 10 
4 5 
4 4 
4 3 
3 4 
3 3 
2 2 
2 3 
3 2 

19 
9 
6 
4 
4 
3 
3 
3 
2 
2 

8 
3 
3 
1 
3 
4 
4 
1 
2 I 

A totdl Of 349 Species of 200XdnlhePYak SC erdctlnidn Cord5 

aere previously recorded from the Philippines [Appendix 1) 
These records ueere p n m a r ~ j  frox Veron and I-lodgson 
i 1989). which accommoda-es h e  extensice uork of Nernenzo 
dnd his colleagues An qdated last u as compikeu in Veroli 
f 1993) This number has xbseqient14 been greatly ~ncreased 
from m spectrum of C ~ X Q ~ O ~ ~ L  studies associated with the 
recently pablished book Cords of the World (Veron. 2000) 
Durnng k e  present survey. an unexpected high n~imber (at 
least 21) of undescnbed species wa, dnscobered and seberal 
records prei 1o~s.y COnSidereQ ai douotful were confirmed 
Most of the species Aeled  "sp .' in Appeadix 1 are i i d y  to 
be ~ n a e ~ c ~ ~ b e d .  some of these a w ~ u t  confirmation or father 
study 

The tom1 number of recorda of Phihppne5 cords LOU stands 
dt 462 A further 37 species are expected to occur an the 
Phiinppines on baogeographnc grounds. ~aiit  they habe not been 

verified. A total of 499 species is thus likely to O C C G ~  in <he 
Philippines. 

Al:howgh it is difficult to compare the species diversity of the 
PMiippines with other regions or countries due to lack of 
accurate information for many other areas (Indonesia in par- 
ticular) it would appear that the Philippines has the world's 
richest coral fauna (Table 3).  

Judgang froern the results of this survey and pait uork i t  IS 

ILke!y that the northern Palawan region has  a higher di\ ersity 
thm other parts ol the Philippines. although furher surveys 
are required, p m l c u I a ~ y  an Luzon Strait mnd the area eyhcom- 
passnq the entire eastern coast of the archipelago " h e  di+ 
coveq of 21 new species (Table 4) dunng the present survey 
is le13 sign.fica~t. considering this aumber IS more than the 
average described u orlchide for an entire yedr 

462 
380 
370 
350 
300 
250 
I80 
110 
60 
46 
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Tal species observed et the various stations is 

11: compare overall species richness becsveep.. sites. 

Series 19. 



Px~i l i z s  were reported during the RAP s:tsvey of the 
Gsoup. A2  of k e  species with t~ell-k17o\vn 
are widesprezd in the hdo-Wes? Pacific: 

noze are ecdemic to the Philippines. 
A total ~f 38 stalions were investigated, M ith a mea2 aP 

cies collected pes station. The ri 
iddle of the ii, es: side of Tara islznd 

:s:asion I )  and a h m a : l  island sou:h of Palampdan Island 
on 'Jorh k\ith 93 species. T'ne i&?Sl diverse 

statim was lliutilc Bay (S:a:ion i 1 j wAh 11 species. 
1 he dit ersity of molluscs coliectel on the Calarniarxs 
expedition is kighes thsr, on z y  of the author's previozs 
expeditions to P a p a  S e w  Guinea, Western Australia, 
Christmas Islaxi, and Cocos (Keeiing) Islands. 

I- 

s can be expected  fro^ the 

are no? conducive to the 
collection af smaiali, cryp:ic species. 
A scarcity of octopui and ornamental shells is Indicative 
o f  high fishing pressure. Aside from :he s m i i  T~idacnea 
crocen, mci :o a Lesber extent T i:guo:illosu, jies); few 
living giant clams were seer during the expedition. 
MTde the species were recordesi from a nnrbe r  of 

substan:iai darnzge to coral reef ecosys~ems ir, other areas 
of the Philippines, and very feel., specjlne 
found dcring the Calamianes RAP. 

non-a? to be high cn 

re are few eslinatcs 



uscs Mere collected at all 38 >Utes \l'%led dunng :he sur- 
vey S c ~ b a  dive5 were made 21 m x t  sites ai  ~ n n q  halo:- 

indicaaon or di\ ersu:y a5 coiPd be na3e an a m x  mebtngn-  

undes',dken ht low ride, p a ~ i c u ~ a . ] y  d m r g  morning qmng 
:ides IE the firs- u x k  eif the expe 
tne abseyce oi suitable stra ne5 (03 the beaches prcl ented 

In a14 cases represeniativei oE each spec,es were returned to 
the ~ o n t  where thej Mere identified u s ~ g  standard mel, 

references conwlted dunng tne tnp M 

Wells and Brjce 11989, 1993). and LamprelL rand Whhitelseac 
(1 992) Additm~al pub11LatioTs on p d i  
cons~~!:ed after ,he expedition \has c o q ~ e d  

im:s as po\sibIe were .l\estdsled to pro\lGe d i  cornpie 

.lor At sonx stations 1ntefi1dal collectzng by hard WB\ 

e restrrict-ons d n ~  

beach collectnng of aedd she,ls io obta:n LddlsLondl records 

baoks. pa1:ic- ar1j Sprlngstezl a d  L 

n 

Bz6,cilLeriltl ,rSrn",'It4JL Y 

A totdl of 648 SpeLrie\ OS ~Xo!Id;lscS belollgicg 20 96 EaIFiIle5 

were collected d m n g  che expedncion There u e ~  469 

s c q h p o d ~  no mp1acophormr.s uere collected The prepon- 
derance of p.stropodi 1s III dccord with pre%io45 sludies ~ 5 m g  

the same rnethodoiogy, except that the lack of extensi\ e 
sandy mudfldts wrveyed  in^ the Ca!amtanes areas xeant that 
the propoi-tio~ ot bavalh es w a\ lower than on m n e  of the pre- 
&IOU\ mp\ Four of the most dnerse fmilres mere gn+ 
dropods Conndae (44 species). Cqpraeidae 136), Thandidae 
(30), and Mitridae (24) Venenendae 137) was the r~lo\t di\7eise 
bivalve family and the second mo\t diverie oleroll Al, of 

a3 ir 

tropod'% 163 bsvaJbes, I chLtons, 5 cephalopods and2  

ith well-knomn d i ~ t n b u t ~ o i ~ ~  are v. 
t PacatnL. noce are endexx  10 ihc 

4 total of 38 statlois b e r e  :mestiga:ed, with a mean oi' 57 9 
i 2 8 ISE) species of molluscs collected per 5t;ltion The 
ricne4t staiionr were the middle of the west side of Tnm 
ailand (St;-rtion 1) and m small island south of T&mpdan 
Island (Station 1'71, both with 93 rpeciei, tne krait diverse ~ t d  
t im was H h ~ u c  Bay (Station I l  1 M ith 11 species 

The clnver5ity of molluscs colsected on the Caiamianes expe- 
ditnon is higher than on any pretlous expeditso 
by the author, b a n g  rnarginallg hagher than in 
P a p a  hew G ~ i n e a  (638 species) a d  the hIontebe1,o Island\. 
Western Australia (53 1) (Ta'abie 1) BotP 

ontebelioi habe a high degree of habitat complexit-, that 
m as reflected in ~ l l  of the animal groups sampled, not just 
molluscs Habatat diversity zt stac~ocs sampled in? the 
Ca la~ ianes  Group was lower Most \tations were Iringing 
reefs dong the coast, no open water nto3 reef\ were sampled 

despite the low habitat dnersity suggeit5 that the Calarnianes 
Group has a hngher dne r~n ty  of molluscs in each hdbitmt than 

ne5 

d m n g  the survey This combmatron of high rnollux dn\.es5rtq 

occurs nn ellher Mslne Bay or IN the Monrebellos 

The data d i m w e d  n ~ o v e  can be compmted to provide infor- 
mation on the relative diversity of ,aol,uscs m dackreni areas 
because the idme perion collected them (MlCh addltlonar help 
on 'Wme eXpedlllonS), Uilng the Sa133e illCthodQlOg'j 

However, the 648 species of moliuscs recorded from the 

of species to be foun 
Calarnianes Gro;.? sbouid not be considered the total nurnber 

zs :he survey did zot include 0Fs'shore atoll reefs. The majori- 
t y  of :zloli~scs Iivirg 0:: kdo-Wes; Pacific corai reefs z:e 
small and/or cryp:ic, and no shoA-terim expedition will record 
all species. To io xo would reqdire an intensive sarveq over a 
number of years. 

coral reefs in the area. particularly 

Dxi3g n sxve 

second and subsequent days the 

as this. all s2ecies co!iecte< on the first 
day of the expedkion are new re 

deckes  as progressively more s 
or more ii'les. This decrease in cew records povides a rnech- 

bet of species of molluscs 
chat \vould 5e recorded in the CaIamuianes xej:  
time were avai!ab!e for the srrvey. A l ~ g a ~ i t i t h ~ ~ i c  regression 
was calculated on the &ta using the equation: y = A + B In x. 

for esiimrating tCe total 

C a l c u m i  coefficienti a ere: 

A= 113.93. B = 194.13, r = 0.9957 

hile there is no overal! iist of the ~o l1uscs  of the 
Philippines. two pub!ications indicate that the group is !iighly 
diverse in the zrchipelago. just after the t u x  of the century, 
Hida;go (19Cia-05) recorded 3,i 28 species of molluscs from 
the $hilip$~es. This figure i;lcluded non-masine molluscs 
and emoneorls records: but nevertheless serves cs a aeaning- 
ful indicaror of a diverse fauna. More recentiy, Springbteen 
and Leobrera ( : 986) figured nearly i ,700 marine mollusc 
species. Some are deepwater species or are characteristic of 
non-coral reef shallow habntats Such as i~angroves. However. 

intended io be comprehensive and many more species are 
known to occur in the area. 

There \vas a suite of common species found at most stations. 
These species are characteristic of shallow-water open coral 
reef systems. The most commonly encountered species was 
the scallop Pediim ~ . ~ ~ n ~ ~ ~ ~ ~ d a e ~ ~ ~ ~ ,  which lives in scleractin- 

Other species recorded at 2 
bivalves Tndacrtm C ~ O D C C U ,  

Springsteen and Leobrera point 0111 that their book is not 

:an corals. This species mas foxzd at 35 ofrize 38 stations. 

verFtrico*%a, and the gastropods RhinocSavis asper; Lanlbis 
lamiL5, Conus m!ssbcu.\, and Drt4pelia c0rnu.s. 

Drupelin C O ~ Z U S  and orher members of ils genus feed actively 
on corals. Several outbreak of DrupeEla kave caused consid- 

ral reefs. particniarly in the Ningaloo 
em Ausrralia. Such damage was not 

observed in the Caiamianes Group, with only isolated small 
patches of corals showing evidence of having been eaten by  
DrnpeEi'a. 



esulzs of previous surveys of imlluscs usicg the same collecting technique. 

A sicgle specken of octopsls was 'io at one station, Low 
f very high fishing pres- 

reefs and using lures to a~tract them off the bottom. Each raft 
is operated ail day for a tota; catch of 3-5 kg: down consider- 

ears 2go I's. ingles. pers. co 
one mother 5021 that proc a 

ae days. Although there Is 

lar!)' encountered. 

Aside f ron  the smdi Tri-srI~~c.ae.0; crocea, and 10 a Lesser extent 

the expedition. M M e  :he s~ecies  are X C Q I X ~ ~  from a nxrn- 
ber of s t a t i ~ . ~ ,  :he majority of records were based 0:: dead 
shells. and populations appear :e iiave beer overfished. 

r squcmo.5-a. \. ery feM ng giant c i a m  were seen cinr:ng 

Low quality seasheik are coliected worldwide and used for 

ge ;o reefs hes resul1et. SIoWcver, such 
occurred in :he Calamiancs Groq.  

prod~ction of trinkets and othcr products. The fishery f x  
such shells is extremely high in some areas t)f the Philipphes. 

h 

A l h .  6. R. and R. Steene. :996. Indo-Pacific Coral 
Guide. Singapore: Tropics! Reef Research. 

Cer2ohorsky. w 0. 2972" >farille shells of ;he Pacifk 
Sydney: Pacific Publications. 

Goslicer. T. M. D. W. Behrms, a n t  6. C. Williams. 1996 
Cosai reef animals of the Indo-Pacific. Moizterey. 
California: Sea Challengers. 

\%'elis. E E. 1986. Zoogeographic affinities of prosobranch 
gastropods 03 offshore cord reefs in northwestern 

29: 191-199. Xns. To. '.I,, Id. IJ ciiger ' '  
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n 

compiled :'or 38 skcs. 
of scuba diving :o a xa 

of 35 m. 
The Czlamianes Group has a relatively di 
fauna. A totai of 736 species were o5se:ved or coilected 

species. 

106-208, with an averzge of 158 per 5k:. 

The islaids off nockeastem B 
Dirnaquial. Tanoboc, arc Dimiyc \%ere genel-aKy tke 
richest areas for fishes wi:h an average of 189 species 
per sire. The Eowest diver5i;y 14 as in the north 
of Curon Bay where an average of i 15 species 
was recorded. 
i fie fish fauna of the Cala 

associated with coral reefs. 
Cohies (Gcbiidae), danseifishei iPo~-..acen~idar:. ark. 
wrasses ilabridae) are the dominant groups in l i e  
Calemiaces ls:niids in w m s  d n;rnber of species (10 1. 
95, and 83 respxtively) a d  number of indi\#ld~a:s. The 
number of gobies is particu"lar1y remarkable considering 
tkat this group is difficuk to snrveq- wi:h 1 ism1 
techniques, and a a n y  more species 
The overwhelming majority of reef 

Species numbers at v;sua::y sarap!eci sires 1- 

-, 

of widely distriSuted I:zdo 

Calamianes are either cm.ivores or pi22ktivores, fe:dlng 
on a wide varie:y of i2vecebrates and fishes, The 

31 



reef species. Nevertheiess, a basic howledge ( ~ f  the cryptic 
component of the fauna in other areas and an extrapohtion 
method that uses key “‘incex” famiiies cz: al!oa. for ;n esti- 
matio!~ of Ithe oa;era!l species total. 

s 

specimens that were collected wi:h a mul:i-prong spear 
propelled by a xbber  sling. The purpose of :he rotenone 
col:ec:io~ \vas to flLlsh out sxal!, crevice and subsand- 
dwelli3g fishes (%os example eels and tiny gobies) chat are 
?.ever recorded vvith thc 
species were added 5y using this method. 

echnique, a :otai of 5 i 

X J  recorded duriizg t survey of the Calamianes 

91, 1993. 1997). Myers 

Islands consisys of 73 
70 families (Appendix 
in :he list are illustrate 
(1989). Kuiter (19921, or 

1 of the Eshes appearing 

General jalinai co1nposition 

The fish fauna of the Calaxianes consists mainly of species 

teims of aumber of species are gobies (Gobiidae), damselfish- 
es (Pornacentridae), vr abridae). cardinalfishes 
(Apogonidae;, butterflyfishes (Chaetodontidae), blencies 
(Blenniiclae), groupers iSemanidae), pamotfishes IScaridae). 
sargeonfkhes (Acanthukkae), and snappers (Lutjanidae). 
These 10 faxilies coliec~ively accou~~t  for about 66.5% of the 
total observed fauna (Table 1). 

aciated with coral reefs. The most abundant families in 

1 a Teen Largest Families of Calamianes Group. 

102 
96 
83 
61 
33 
29 
26 
25 
19 
16 

13.7 
93.2 
13.3 
8.2 
4.5 
3.9 
3.: 
3.4 
2.6 
2.2 
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. E m i l y  ranhngs in terms of number of species for various !ocaPitm in the Indo-Pacific region. 
Flores from Allen and Kunter (1994, unpublished), for Komodo Sr 
terbottom et ai. (1989), and for the Marshall Islands from Randall 

Gobndae 

Cabndae 
Apogonidae 
Chaetodontidae 
Blenniidae 
Senanidae 
Scandae 
Acanthuradae 
kutjanickae 

The relative abundance OC Calamianes fish families is simlar 
tia ocher reef areas in the hndo-$acific, ahhough the ranking of 
indn idud famlies is vanable as shown in Table 2 

f!d?ltQt% uVdJ?\h bEOdlVerSl lJ  

The species occurring at an ~ndividual locality are largely 
dependent on the avdability of shelter and f o ~ d  Coral and 
rocky reefs exposed to penodic strong currents are by far the 
ruchest h h t a t  nn terns of fish biodi\iersity These reefs pro- 
vide an abi,ndance of rhelter for fishes of all sizes and the 

currents are \ ita1 for supporting numerous planktivores, the 

numbers of fish species ape usually f ~ n d  at site5 that incorpo- 
rate the follommg features (1) predominantly coral or rock reef 
substratum, 1'2) relatively clear water, ( 3 )  periodic strong cur- 
ren:s, and (4) presence of additional habitats (sand-renbble, sea- 

swimming distance of the pnmary coral reef habitat) The 
number of species found at each site dunng the current survey 
1s indicated in Table 3 The number of species at each site 
ranged from 106-208, with an average of 158 per site 

smaller of which provide food for larger predators n e  hnghest 

grass, mangroves, etc.) nn close proxlmty @ e ,  wnthnln easy 

. Number of species observed and C o A  Fish Diversnty Index 
(CFDI) values for each site {CFDH assessment is discussed in the text 
below) 

11 
12 
13 
14 
15 
1 
B 
n 
19 

196 
208 
178 
176 
io7 
136 
154 
167 
a 84 
284 

5 
411 
127 
177 
174 
I64 
179 
162 
102 

I24 
I32 
l 10 
95 
47 
78 
102 
82 

117 
129 
0 
55 
88 
94 
125 
103 
115 
n 08 
53 

151 
n 96 
I91 
142 
186 
110 
149 
127 
167 
178 
200 
211 
129 
111 
166 
124 
125 
106 
163 

97 
B 05 
105 
85 

108 
39 
88 
68 
94 
413 
no0 
119 
56 
46 
97 
87 
70 
51 
84 
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re by far the richest iuebita: in terms of 

seagrass beds. and plrre saxci-rubble areas were the poorest 
areas for fish diver 

sheltered esrbayaents with rela:iv 

i n  response to the need for 2 conveniect met11od os' assessang 
and comparing ovcrall Coral reef fish diversity in :he 

The Coral Fish Dia ersity Index (CFDI) method consists first 
of counting the total number of species ?resent in each of the 

31 

368 
1 
21 

24 

17 

2: 1 
208 

, 203 
' 200 

' 196 
194 
186 
3 84 

~ 196 

, 149 

saGerage n~lmber of  fish species recorded for major areas in the Calamiaces lslacds during the 1998 survey 

i 89 
147 
161 
152 
115 



JJ rn rnU l>  of &*-B)iA3se3rment 

A 5elec:ion of CEDE \ d u e >  tor ~.ndivnJual dive sates in the 
"coral ~nangie," ~nc,elaing several froxz the current wney, are 
compared in Table 7 Only one sate ( 2 )  a a i  ranked in the 
excelient category and no eatraordanary sites were recorded 

3 dbove) compared to other areas in the Indo-Pdcafic 
osi \,le5 were asses,eo a$ being moderate :o good (see Take 

The overall CFDB ma l  for the Calamaries Group is 268. 
compares hac orably u ith other restricted Indo-Pacific 
ies. being ranked fifih 01 era I \Table 8) Owicg 13 the 

\hog-term ndture of RAP i ~ i i e j s  m d  the occzirrence of many 
CQpl16 :"shes that are neier seen unless cljcmica, ichtbyocider 
are usm 31 15 not possible to o5:ai~ d complete specie\ inven- 
torj Koweh er. u nth me use of h e  regressaor tomu.a~ gil en 
aboi e it ii poss.ble io extrapolate faunal totals from CFDI 
value5 731s metnod reveal\ ihzt at least 888 species of reef 

and shore fishes can be expected to o c c ~ r  in :lie Calarniaxs. 
Using CFDI vahes to compare more exte 
be seen from Table 9 that the Philippines possesses the world's 
third richest reef fish fauina with an estimated species total of 

Calamianes Islands. The total nunber of reef fishes from the 
Philippi~es remains unknown and there is a critical need for a 
comprehensive survey of past collecting supplemented by 

1.525 specks, of which approxirna1eiy 58 percent occur i:1 :be 

rnodern surveys. 

ZoogcograAphical a Y U,f 8hQ & h ? h e S  fiShfaEo?la 

The reef and shore fishes of the Philippine islands be!ong to 

and many genera and species are consisten:ly present across 
the region. the species compositior, varies greatly according to 
Zocaliry. 

Tne Calamianes Group is an integra! part of the indo- 
Australian Archipelago, the richest faunal province on the 
globe in terns of biodiversity. The region forms the center of 
what is sometimes referred to as the coral triang1.e. Species 
richness generally declines with increased distance from the 

, although a secondary region 
stem Endia~ Ocean comters 

tlzis effect. Tine damselfish family ~ ~ ~ ~ a ~ e ~ t ~ ~ a e  provides an 
excellect exampie of this phenomenon (Table IO). 
AppsoxianateJy 138 species occur in the Indonesian 

only 15 and i 6 respectively at Hawaii arid Pitcairn Island. 
which lie on the outerrtlost fringe of the region ( 
The total of 97 species in an area the size of the Calamianes 

AIXhipekigQ. 122 in the PhilPppineS. 109 in NeW G U h e Z ,  and 

Gro;p is Indicative of an overaa1 rich reef-fish fauna. 

The majority of Calainianes fishes are diurnal c o r d  reef 
species. which either live on or near the bottom. or forage on 
planktonic items a short disnance above it (Figs. 1-2). 
Approxirnately 10% of the species are nocturnally active. One 
constraint of rapid survey techniques is that cryptic species, 
living either in caves and fissures or beneath the substratum. 
cannot be comprehensively sampled. At some localities the 
cryptic component accounts for as much a5 20% of the total 
Eauna, compared to the figure of 4.3% obtained duricg :he pre- 
sent survey. 



59.3 
61.9 
59.4 
57.1 
58.2 
64.4 
64.5 
61 2 
54.4 
63.2 
67.0 
64.3 
54.4 
40.4 
53.9 
56.1 
56.3 
63.6 
58.0 
57.3 
50.8 
63.9 
63.3 
51.9 
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428 ? 
40 1 1- 34 
387 
362 
348 
343 I 1325 
319 1172 
?15 
300 
274 
27 3 
222 
22 I 

1656 
4584 
4525 
t4h9 
1359 
1338 
1237 
I220 
1156 
I 046 
1042 
826 
822 
-84 
(3-1 
813 
582 
563 
496 
398 
267 

_ -  
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Number of damselfish {Porr.acen:sidae) species at selected loca2ies 

138 
I 22  
IO9 
1 00 
9- 
9' 
95 
60 

Prec ator 
.O% 



PO an ktivs r 
14.1 Yo 

Although habitat diversity is relatively low in the Calamianes. 
the area has a relatively nch manne ncthyofaauna in cornpal- 
son to other coral reef areas in the Hndo-Pacific region It is 
mainly comp~sed of vvideiy distributed elements that are 
recruited a5 postlarvae after a vmable pelagic stage The 
total species present at a pmcuEar locahty 15 untmately 
dependent on the avdabahty of food and shelter and the 
diversity of substrata Coral reef habitats ~ i t h  a nch assem- 
blage of h a d  and soft corals, interspersed with sections of 
sand, rubble, and weed generally BZarb~r the richest fish c0w- 
mumties The lowest dnversntq occurs in areas of more or less 
u n ~ i f ~ m  sand, mbble, or weed-covered bottoms 

butions within the Bndo-Pacific region Nearly d l  coral reef 

m g  on the species Therefore, the dispersal capabilities and 
length of I a n  a4 Me of a given species As wsudiy reflected in 
the geographic distribution The m a n  zoogeographic cate- 
gones lor Ga lmanes  Gshes are presented in Figore a The 
largest segment of the fauna consists of species thdt are broad- 
ly distributed in the I ~ Q - W C S ~  and Centedl Pacific region fron 
East A h a  to the islands of Oceania. The remaantcg species 
have more restricted dnstnbutnons within the Indo-Pacific 
region or occur carcurncropicalny 

flShe5 hdve pelagic LidlYdl itage O f  cflable UUTZIclOfi. deped-  



the Celemia2i.s they a e r c  

F A M  1 B r' 
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on-reef associated 
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erg>. Pp. 289-324. 
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'de ,  aiah the collect 
barangays (the basi, 

fishing sectors. 

The specific objectikes of this study v;cre to make a cjaantita- 
eive assessment of :he fish biom of the reef areas> m d  to 
d e ~ e r r i n c  current levels of prod~cllon and exploitation. To 

men: was made of the grouaers (family Serrazidae, s w - f a  
Epiaephelinae). a high-priced group that is the target of the 
live-fish trade. 

determine the zaegree of fishing activity. a q1anrisative asses, 
I 

e~ i n f ~ ~ ~ a t i o c  iakeE from \ ~ " i i ) u b  

SQUTCCS. The i m d y l ; i S  reiiei hea!'il?; 0 
yearly by the Bxeau of Fisheries and 
1946-!9S#. Data compiled by each mluniclpality. as r e c d e d  

plans, were a!so iiieci. Ho.~1eve uch of this ififormation is 
outdated and its level ol' reiiabil 15 sijspect, I? oce p a r k s -  

heir 

:ar instance. total fishcxie?? produclior, of Coron is given a: 
imilarly. entries of lP.:?dicgs for Cos02 
cei-,ain years reflect only one or two 

As pari of the visuaj c e ~ s ~ i s .  cou3ts and sizes of i'isheq- 
importan1 gr041ps were givec greater a:tention than non-corn- 
mercial species, Data ofi the underwater 

took species identification. 

The fisk biomass cata reflec 

cor,siaere:! a lean siane of )ear zs far as fishicg activities are 
concerned. Therefore. the resilts presented here may underes- 
tirshlite the normal annual acti-t ity. The den 
not aFIected by seasonality, as this group is highly terriloriai 

ited to the family Ievei as the manre taxc 

"sxipsho:" of prei,ailing con- 
di:ions a1 the time of sampling i;, Fe5: 

migrate like some o~her commercially 

Gspects 01 x\DY:c@ ssers. 

the :'oc;x of an assessment of 24 5sib 
c;l area, ii: the Philippines made by Munso 19986). 
&a;; for nurlhrrn Paiawaan M as mazed under :he s t i -  

is of data collected in 
entifkd as an area where fur- 

The prospecting of amis  for pelagic fishing thar occurred in 
... L e  mi& 1970's included nonhesn Paiawsn. Aerial s c n ~ y s  

Tonerheless, tuna and yelagic 

Ciicxl and Linapaczn and northem Palawaa is a known 

reVe;:;ed On!y E\+ 0 Sightir.gS 0 ,ling fishes (Cintas. 1975). 
g developed in the Sulu 

Sea asea. The Linapacan passage Setwwn Erczpacar: and 

rnigreiioi rou;e 3:' yeliow fin t m a  (Thnrzu.r. aibarares). Each 
year :his speclei migrates from- the China Sea to the Sulu Sea 
from 3 ~ n e  :o Augast. and retL.rni u i n g  the same mute from 
Augz5: to Oclober ;?dorgan and Wencia.  1983). 

The most recect sources of informatior, come from ~npub- 
literature sxh as ihose coilected 

s or In updating municipal pro- 
files. The fishery information coctained in :hex sources 
k i u d e s  the namber OE ilsheis. 

(1997) study also characterized the regioc's fisheries. the data 
re!ied on existing infamasion conrained is, the Palawas. 

os  Susrainable Development (PCSD) fisheries profile 
that used outdated (1988) data. 

a Iou@h eslimate Of lo?al pK&K2iO3, While eke JICA-DOT 
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ds 

The field surrey had :wo n a k  objectives: 1) to assess coral 
reefs u ithin the study area in order to doccmext. describe. and 

czior species s e x  de:errineC by cozknzing ihe nianiber of indi- 

uals per 1 BOO square me,ers. 

Diolnrss at each dive site was con:puted by converting the 
into :ora% weights expressed as 

as compute< fimm the raverage sizes 
ere coxerted to aeighls usleg avail- 

the gror,g. In rile absence of length-weight relatiocships for 
. Mosracacttidae). the c.abic :au- 
frcm lengths where the dope was 

be: 10 b=3 and the intercept vaiie set to zero ia=0.05). 

General observations of each reef site were also recorded 

aciiviiies :such as blasti~g),  p o l l ~ i ~ ~ .  bleaching. diseases and 
ai feacxcs, degree of Ces:r~ctioa by f 

Tola! Gsn1ng bled :krn-) 53356 5 12940 I 

SheA M :sh :cdcx 2 - 4 :  53 03 I 

1 

I 
encir1cq Index 2 33 2 87 
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'E ~ Fishery production of the commercial sector landed ai Coron Gaps p e m n  r o  
which no data were collected Sources BEA statrst~cs 1947-1987, MEW@ 

(1 994) and this study 

Under the newly enacted fisheries code (Republic Act SSSO), 
the commercial fishing sector includes boats larger than three 
gross tons that operate in waters beyond BO hlorneters from 
shore The following represent the components of the corn- 
mercial fishing fleet in the study area purse seine, m ~ ~ ~ - ~ ~ ~ ~  
largo v w p ,  Danish seine and bagnet Ring nets. trawlers, and 
tuna longliners were also reported to be ope] atmg in the area 
but were not obsenved 

the development of Manlla Bay's commercial fllsherie5 Any 
w developments m the fishing industry generally start at 
annla Bay and spread to the Visayds When resources 

ecline in these areas, the fleet then converges on Paidwan 
Hence, all commercial fishing kessels operating in Palawan 
waters have ongnnated in places such as 

Metro Manila and Erom the pro~ances of Catite. Batangas. 
uezon Manacop and Zaron (1953) gabe the ealiesd 

account of  commercial fishing (bagneti aper&mg eken before 
hen bottom trawls u ere ~ntroduced in 195 I. 

some bagnet unit5 were conkened to or were used in combl- 
nation with otter trawl\ Ths  paved the way for t r w h g  
operations in Malampdya Soad. Bacull Ba> and Imuman 

ay 

Commercial fishing ~ a 5  suipended during the war )ears 
(196 1-19451 but resumed mmediatelj thereafter Dunfig th.5 
;ime fishenes supplied only the needs of .he local pop~llace of 
Pahvan Although catches were phenomenal. 
cons~dered to be a remote locality and to fi 
large vessels to a c ~ ~ ~ t ~ ~ i o d a t e  a a d i ~ i ~ n a l  in 
and supplies It was not until the mid 4960.5 that fleets of 
bagnets ( k n m  n as 

~n northern Palawan (Coron and Limrnangcong) because af 
declining catches nn other area\ Fishing was highlq searondl 
b h e n  ciae catch from the traditional grounds OS Luzos, and 
Visayas dechned, the commercial fismng fleet, notably bag- 
nets and tuprao dlever nets). shifted their operhtior to n o r h r n  
Pdiawan (Mana,op dnd Laon  1953) The problem of di+ 
tance wzs solved by the use of c m e r  boars 

p 6 h S  or 3-mas~ed Soars) from Manila 
and nc:ghbonng prov1n.,es or CdlLit& and RiLdX s i a - x l  frshi-lg 

The cQrmT&~Cia~ f11shcg $&Ctor grew rapid!? and probddy 

Bagnet 
Trawl 
sennei 
~ ~ r ~ - ~ ~ ~  
Hook and lane 
GiEBnet 
Troll 

5 2  80 0.10 99.60 , 8200 76 90 
3 27 97 80 18 00 5 .?5 
0.57 i n7.w 

29.50 197  ~ 015 I 
14 no 1 24 

68.70 
1.57 

24.40 
3.09 
2.16 

n7.10 
1.63 

20.20 

12.50 
0.41 
4.7 I 
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groipers. zongcr eel\. and 
grunrs, 



. . . . .. - ._ . . . . . - . . . . . - . . . .. .. - . . . . . . . . . . . . .. . . . . . . ... . . . . . . . .. . . . . . . .- - . . .. . .. . . . - . 

Highly schnoihg fishes like 
tLnes. scads, anchovies, sar- 
dines a d  squic!s, 

R x g  ae; 
~ Same as cakh of parse 

seice. 

The ne: is like an invertef mosqlrito ne: 
set at the hnerom of %e boat. Fish are 
attracted using lights. 

ag Ne: 
1 because of rcsvwce depie- 

tion ir, she cear-shore areas. 

A Sag x: towe6 a1or.g tne sea 3vor that 
catches e\eryrhing alorrg its pa1k 

Dernerie! fishes like gozi- 

jacks. shrimps. cram and 
Esh. SIipmwJlhs. whitings. 

SCp idS ,  

Wecf f i s k \ .  

The decline of tmwiers also saw the re-emergence of 



With the demise of the bagne:.. p;rrse seines and ring neb 

me few units (approxi~atel y 20) operzting 
became the major types os commercial gear. However rhere 

soon), expioiling principally round scads (Bec;~~iwr:t.s s 
and, from Eebrmry :o Ma). 

grodndq. As a result of znxicipal laws and the creatio? of  he 

municipal waters. 

the larger reef swiivorcs and war s t ~ ~ e d  by opcsarors from 

n o 3 h  z2d shifts to ;he Li 
OdS,  

dtusi: appeax to be .  
:ies Islands judging from :he 2.859 hectares cvrsent1y 

heltered areai of :he 

, This scbject is discussed in mo~e  
s a n i  Problems of the Calamkmes 

Fiihery"). Attexpts :o cultivate seaweed ZC underwry and 
cctares are devoted to a pilot cu1mi-e. 
e:Ei i s  being tested using the Line method. 

houever. ini:ia! resuits were discouraging. 
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Catch rates of common fnashing gear used in the study area based on nnterwew in~omation ~ e g e n d  'lean season, 'ped  
seasoc. 3reef based, 'noreheart monsoon, 'southwest monsoon catch rates for commercial g e a  in tonsione l u n a  cycle 

25.0 

70.0 I 

10.0 ' 
25.0 

3.00 
5.00 n 5.00 

' 300 

10-20 
i I 

s 

S o f ,  aottom h a b ~ a t i  and pelagic u alers formed the bas15 of the 
fisheries dwnng the initial pha\e of its development in the 

resource\ caught within the ibudq area for different time peii- 
ods The contributxm represented by each species or fn5h 

type of lfiihing gear used 

Existing fssheaes are mainly supported b j  coral reef species 
due to the collapse of demersal fish populations and the signif- 
icant decreaie in pelagic catches Reef fishes dominate the 
catch sold at the market Pelagic species are represented only 
t:, arlchmiea ~ ~ ~ ~ ~ ~ @ ~ ~ # r ~ $  spp I, rowna scads fDecaptesui 
spp 1. and Indnan mackerels 'RaAtreiSzger spp 1" whereas dem- 
errd fitshes included ~1iprnouhhs (Leiognathidaej. mojarras 

rendae). goatfishes (,Mul!idaej a A  
snappers (Lnganndae) "hew groups are caught by bottom set 
gdlneti The qualit) ~t f15he5 obrerved in the market VI as 
poor. as the higher quality andia nbua!s are brought directl> to 

Calanllanes Group Table 8 gives cine mor: 1mpoflant flnsh 

group o\ er time vanes slgnlficantly accordnng to lhe domnaant 

lIlerChdntS for exporl c3 ? V ~ d ~ i l d  

10.0 

5.0 

10.00 I 

3.00 

3 0  
4.0 
0.8 
3 .o 
6.0 

10.0 
6.69 
P .5 

1 8.0 

7.5 
15.0 
15.0 
8.5 
20.0 
8.0 
0. P 
1 .0 
5.0 

10.0 
8.0 

25.0 
10.0 
35.0 

0.5 ~ 0.2 

Turda, Buenavista 
Tam, Coroc 

O h m  o k m  
Galoc, Culion 
Tagurnpay, Copon 
Panlaytan, Busuanga 
Panlaytan, Busuanga 
Lapla, Corm 

Maquinit. CO~QII  
Tagumpay, Coroa 

Coron Bav I 15.0 st Bus;anga 
1 42.0 West Palawan 

Percentage of total catch of vmous fish groups 
taken from Coron Bay. Data for recent yeas are unavanl- 
able Source. BFAR statistic4 ( V ~ S ~ O U S  years) 

GROUP j 1955 :1960 
. -L -L .  .- 

8.84 
4.36 

40.60 
15.11 
0.20 
2.65 

Squids I 
Big-eyed 5cad 
Chub mackerels 0 00 1 

FUSlllel-9 

Tuna5 0 23 
Lnzardfinsh 

Snappers 0 007 

Groupers 
I 
I 

abairfisnes ' 
  urge on ti shes ' 
Others 28 30 

I .53 
12.72 

n .49 
0.59 
0.50 
0.45 
8.07 

10.43 

38.28 

172 

87.95 

2.36 
3.35 

1.99 
1 1 2  

3.23 

40.28 
0.11 
8 14 
7.32 
3.7 
8 89 
I .46 

0.198 
13.7 

2.94 

13.24 
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6 ry es 

Octopns is a~orher  resource thac is heavil!. cxploired for expor: 
to Teiu il~, end japan. The indigenous Tzgbacua people p;ay a 
significm: role in the o c t o p ~ ~  fishery. 

artisanal Fishicg gear tpe.  ?hi in 
e iota1 gear cou ted  operate ic reef areas. The 

reef fiahey is presently the most importzr.i compocent of the 
artisam: sector and its coctribudofl to overall psoducrion is 
estimated to be over 90%. 

rom the biological team5 Inventory site by a distance 

indices of ’5% or grearcr were a d  on alrnos: half (34) of 

25% ;Tzb:e 10). The oveta:l average martalky inLen was cnm- 
patcd at 60.9, suggesting sekere dest-bction. 

a Classifica:ion ard dis:dhution of coral reef sites 
iwr\-eyed based on live cos i  cover. 

~ Overali Average = 35.9% I Fair I 
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1C 
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40 
13 
5 
IC 
3 

33 

55 
5 
10 
10 
5 
0 
5 
5 
5 

c 
r 

0 
5 

20 
? P  t i 7  

5 
5 
95 
0 

10 
6 
e 
6 
8 
0 
6 

15 

35 
30 

0 
20 
35 
95 
65 

35 

20 

90 

5 
40 
10 

0 
15 

15 
5 

10 
6 
5 

3 

77 

44 

40 

50 

The computed biolr,ass (%able 11) clearly shows that there are 
few marketable fishes remainicg in many of the reef arzas of 
the Calarnianes Group. The biomass ranges from 3.44-57.6 

to~ilcnz'. Clearly, the fish productivity of these reefs is low. 
From a fisheries poEnt of view. these data are v e q  discourag- 
ing as :he majority QE reef fish bi~tnass  consists of noc-com- 

f i s h  biolna.ss 

Fish counts taken dxing the ai fish census %ere converted l Q n S k l ' ,  w?Lh many Sites Sh0M7in& bi0ffslasS VaEUeS Under 4 0 
into weights per unit area and expressed in :~ns/kmz. The 
commercially imp~fiant fishes were separa:ed from the noli- 
commerciai species, which ~ S Q  incl;rded comnercial specks 
that are below- marketable length i< 6 cm). :ner;ial species, 
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3.00 
2.49 

6.20 
2.5 
I .3 
2.1 
1 .' 
0.58 

_-  
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1 .30 
4.03 

7 
4.GQ 
2.67 
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1 I 

-4 -8 

There a ~ e  few local laws :ha: support the est 
:ected areas. However. some initial activity 
For example, Coron's $an for water use divides the uaters 

hery zones sfid also designates severzl pro- 
hat i s  lackiszg, however, are laws that reguke  
s such as :he qan t i ry  of gear a2lowed to be 

lazed as a reaction 9 0  th'e cirnenl fisheries s 
tahng into account future trends. Therefore. fisheries manage- 
ment as practiced in the Calamianes Croup is "self regulat- 
ing~' .  If the resource collapses. the f i sheq  simply stops. 

%isher;es LeveIopment in the area has been characterized by 
the gradna! expamsior, of fishing grounds at a pace that is dic- 
:aced by the race of resource depietior. V i e ~ ~ e d  as a r.atior,al 

men':. As the available resources In the fishing areas decrease. 
the fishery simply adjasts by expanding the uea that is F.shed. 
When no ikrtfier expansion is possible, the fishery either shifts 

Welld. :his iS a consequence Qf the lack Of pro-acciVe macage- 

a of differert resources by adj3sting fishcg 
ntiniles as is. usicg non-mstainable fishing 

methods, In both cases, :he fishery becomes a species-spe 
northern Palawao. t!me two scenarios occur simul- 

These two scenarios ckarxterize the ccnezk: fishery in the area. 
h demersal zid higher value reef fish 
plaitadon of lesser-known groups siich as 

be exploiteer because of their low cons~mer acceptabilitj md 
Ion; price. Bo:h groups ca3no1 be havested using the tradition- 
al trap, hook-and-line. or spear fishicg methods. However, 
they car be and zre exploited using gillnets. 

lntroduclion of new technology allowed the continuation of 

is best exemplified h ~ ,  the use of air compressors for spear fish- 

breathing apparatus permitted ss to reef fishes living beelow 
depths nomially frequented by spear fishers. It also provided a 

surgeocfishes and fusiliers. These two groups were the last 10 

s i g ~ s  of over-harvesting. This situation 

ing. COmClonly kr?QWn 2.S h 0 r  tihe use of this underwater 

01 xsing poison (so6iux cjmide and 
potassium cyanide) to catch live fish. Thus the clse of ais com- 
pressors has nia-kedly contributed to the decimation of reef fish 
S:QC~S, which is reflected in :he I on  biwmass estimates on 
many reefs of the Caiarnianes. 

Extreme p o v e ~ ~ y  forces peopie to fish despite resource deple- 
tion. As the situacioi: v:orsecs, fishers uiiE ase acy method :o 
catch fish even if such pactices are kn c to decimate stocks 
ewer further, This scenario was aptly called ,MalChusian m7er- 
fishing by Pahliy et d. (19983. 

The impact of fishing activities on ihe coral reefs of Buswanga. 
Coron and Csnlion Islands is presented in Table 14. Evidence 
of delsimenaal fishing activities that were documented included 

result of exposure to cymide.  overturned coral heads and boul- 
ders due to spear-fishing activities, md anchor damage. Other 
negaLve impacts observed tmderwater included the presence of 
ropes, twines, fishing paraphernalia and ~cher  items thrown 
overboard (e.g., batteries, S~ttles).  One or more forms of these 
desuleory impacts as 2 sesuit of fishing activities were observed 
ai all stir\ eyed sites. 

blast musks 03 coral heads. bleaching of corals susprcted as a 
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1 
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2 
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X 
1 

2 
i 
I 

2 

2 
3 
1 
I 
1 

1 

Q 

x 
a 
3 
0 
0 
1 

c? 
4 
0 

74.6 
i i.8 
47.4 
40.0 
82.4 
42.1 
43.8 
80.0 
76.9 
70.0 
25.0 
1 i.4 
92.3 
20.0 
63.6 
dO.0 
88.9 
72.2 
35.0 
56.5 
30.0 
42,: 
Y3.C  
88.9 
90.0 
84.2 
11.1 
65.0 
60.0 
50.0 

-- 

9 .  

r\ " , 

"S 

The use of non-sas~aicdie fishixg methods are raniprrsli 
throughout Ihe Philippines including norhxx Palawan. The 
best know:n and perhaps :he WOPSI iilepal fishing method is the 

Villadolid and Bullag 11951) listed the usc of blast 
use of expiosiues. which is ceedinl) not a recect developm.en;. 

OS noxious substances as the prim 
on il: the Visayas in the early 195 

bapnet .technique. Their use has gradJaily spread io c ; ~ ~ , p ? i -  
ment ather fishing teclzniqges. 

Another f o m  OS unsustainable fishing i s  the use of toxic sub- 
stances. Poison ; p o t a s s i ~ ~ ~  cyanide and sodium cymide) is 

el? for arching live g 
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