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CONSERVATION PRIORITIES: THE ROLE OF RAP

Our planet faces many serious environmental problems, among them global climate change, soil erosion, and pollution. At
Conservation International (CI), we believe that the one problem that surpasses all others in terms of importance is the loss of bicdi-
versity, particularly because most severe and irreversible consequence is the extinction of species. Around the world, humans are
responsible for a worsening trend of net loss in the amount of wild, natural habitats that cover the planet. Many of these areas are
lost even before it was possible to document the rich array of organisms that thrived there, and determine their potential benefit to
humankind, perhaps as sources for new medical treatments or economic livelihood. CI's Rapid Assessment Program (RAP) was
developed as a methodology to quickly characterize the biodiversity found in previously unexplored areas in order to make a case for
their conservation.

RAP was conceived by Murray Gell-Mann of the MacArthur Foundation and former staff of CI. including one of its founders,
Spencer Beebe, and the late Ted Parker who led the first RAP surveys into the tropical forests of the Andes. The pace of forest
destruction called for an inventory technique that could be deployed rapidly and yield quick results. RAP was formulated specifically
to provide a first-cut analysis of biodiversity, one step ahead of the bulldozers.

An important conservation implication of losing forests never before inventoried was that a country or region had no way of
knowing if its network of protected areas really included the best representative samples of overall biodiversity. [deally, protected
areas should be designated to capture the most representative and richest sites if they are to have maximum biodiversity conservation
impact. One of RAP’s most important contributions is to ensure that a country or region has sufficient knowledge of its biodiversity
to make intelligent decisions about habitat conservation and development.

RAP forms part of a strategic approach used for setting conservation investment priorities. At a global level, we have targeted the
“hotspots,” twenty-five regional land areas that hold a third or more of all terrestrial diversity and are at a great risk. Our global pri-
orities also focus on major tropical wilderness areas and the “Megadiversity” country concept, which highlights the importance of the
national entities that harbor high biodiversity. We are now undertaking a series of priority-setting exercises for other major cate-
gories of ecosystems, among them marine systems, freshwater aquatic systems, deserts, and dry forests.

The next level of priority-setting is the bioregional workshop, a process where experts assemble their combined knowledge of an
area to map regional conservation priorities using a geographic information system (GIS). We have also taken a taxon-based
approach, working with the Species Survival Commission of IUCN to produce action plans for key groups of organisms. Where
there are significant gaps in regional knowledge, RAP surveys provide the information necessary for these strategic priority-setting
activities.

RAP, which assesses terrestrial, aquatic and marine ecosystems, assembles teams of international and host-country experts to gen-
erate first-cut assessments of the bioclogical value of poorly known areas. An area’s importance can be characterized by its total bio-
diversity, its degree of endemism, the uniqueness of an ecosystem, and the degree of risk of extinction or habitat degradation.

Before any field assessment, RAP teams consult available satellite or aerial images of an area targeted for a survey. and often
carry out overflights, to pinpoint the areas most in need of field assessment. Ground travel often requires a combination of vehicles,
boats, pack animals, swimming and walking to access remote sites where few, if any, roads exist. Surveys typically last from two to
eight weeks.

In-country scientists form a central part of RAP teams, and surveys provide baseline information which stimulate fong-term scien-
tific studies. Local experts are especially critical to an understanding of areas where little exploration has been undertaken, as well
as to facilitate the input of local communities and officials. In some cases, RAP has conducted training programs for in-country sci-
entists. thereby helping to build in-country capacity for field biology. Subsequent research and protection of habitats following a
RAP survey depend on the initiatives of these local conservationists.

RAP reports are available to the host governments and local people where surveys take place, as well as to all interested conserva-
tionists, scientists, institutions, and organizations. We hope that these reports will catalyze effective conservation action on behalf of
our planet’s biological diversity, the legacy of life that is so critical to us all.

Russell A. Mittermeier, Ph.D. Anthony Rylands, Ph.D.
President Director for Conservation Biclogy
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EXECUTIVE SUMMARY

INTRODUCTION

This report presents the results of a rapid field assessment of
the marine biodiversity of the Calamianes Island,.
Philippines The Calamianes, forming the northernmost sec-
tion of Palawan Province, lie between the South China and
Sulu Seas, centered at 12°N latitude and 120°E longitude
The group contains three relatively Barge islands. Busuanga,
Culion and Coron, and a host of smaller satellite islands
The Band and surrounding seas occupy approximately 3,600
square km. The islands form an integral part of the “‘coral
triangie”, comprising the countries of Philippines, Indonesia,
Malaysia, Papua New Guinea, Japan, and Australia This
region supports the world’s richest coastal marine biodiversi-
ty, mostly concentrated in extensive coral reef, mangrove and
seagrass habitats

The survey was implemented by the Marine Rapid
Assessment Program (RAP) of Conservation International
(CI) in collaboration with the Palawan Council of Sustainable
Development (PCSD), the Institute of Marine Fisheries and
Oceanology of the University of the Philipines-Visayas, and
the Philippines Bureau of Fisheries and Aquatic Resources.

Cverview of Marine RAP

The goal of Marine RAP 15 to rapidly generate and dissemi-
nate information on coastal anc near-shore. marine biodiver-
sity for conservation purposes, with a particular focus on rec-
ommending priorities for conservation area establishment and
management Marine RAP deploys multi-discipimary teams
of marine scientists and coastal resource experts to determine
tne biodiversity significance and conservation opportunities
of selected areas This 1s accomplished through underwater
inventories generally lasting three weeks Marine RAP sur-
veys produce species iists that serve as indicators of overall
biological richness, as well as recording several measure-
ment+o assess overall ecosystem health During each
survey, RAP supports parallel assessments OFlocal numan
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community needs and concerns, which become incorporated
into the final recommendations.

By comparing the results obtained from many surveys. Marine
RAP is ultimately focused on ensuring that e representative
sample of marine biodiversity is conserved within protected
areas and through other conservation measures.

Calamianes Islonds

The Calamianes Group is one Of the least densely populated
areas of the Philippines with approximately 60,000 inhabitants.
Adjacent fishing grounds formerly supportec large stocks of
commercial species, but are now severely depleted by over-
fishing. Most residents still make their living from subsistence
fishing and farming. but these activities has e stretched natural
resources t0 the limit. The primary challenge in the
Calamianes is to conserve the smail amount of terresirial and
marine habitat that s:ill remains In good shape as a platform
for future recovery, There is also a genuine need to introduce
economic options that will reiieve pressure on the natural envi-
ronment. Expanded tourism is seen as the best possibility, but
careful consideration of its consequences needs to be integrat-
ed with conservation management. This course of action is
especially pertinent in view of the recommendations of the
Department of Tourism-Japan International Cooperation
Agency's 1996 study, which call for significant expansion of
the Calamianes tourist industry.

The Calomiones Survey

The Marine RAP survey of the Calamianes assessed 38 sites
over a 16-day period (6-21 February, 1998). General site areas
were selected prior to the actual survey in order to maximize
the diversity of habitats visited. thus facilitating a species list
that incorporates maximum biodiversity. At each site, an
underwater inventory was made of three faunal groups select-
ed to serve as indicators of overall coral reef biodiversity: scle-
ractinian corals, molluscs, and reef fishes, Additional




gbservations were made on the environmental condition of
each site, including evaluation of variocus threat parameters
Observations and data on local fisheries data were also
gathered.

SUMMARY OF RESULTS

Despite heavy fishing pressure and environmental degraca-
tion. the Calamianes Group is characterized by a relatively
diverse marine fauna. Notabie results from the survey
inciude:

e Corais: Most sites had significant live scleractinian coral
cover, and overall species diversity was impressive.
Approximately 300 coral species were recorded, including
at least 20 undescribed taxa, raising the total number of
zooxanthellate corals found in the Philippines to at least
462 species. The number of new species is phenomenal
considering the brief cbservation period and the consider-
able amount of previous collecting in the Philippines.

* Molluscs: Diversity was comparatively high with 648
species belonging to 96 families being recorded. This total
surpasses those from past RAP surveys in Indonesia and
Papua New Guinea. However, stocks of commercially
valuable species such as octopus, giant clams, and various
ornamental seashells were seriously depleted.

© Reef Fishes: A total of 736 species were recorded, but
extrapolation techniques utilizing six key indicator famalies
reveal that at least 888 species can be expected to occur in
the area. The number of gobies {101) was particularly
impressive. Although small reef fishes were generally
abundant with regards to both number of species and
individuals, large fishes were conspicuously scarce.

o Fisheries: Results from the current survey and an historical
review of catch rates reveal that fisheries stocks have
declined dramatically following peak production in the
1670s. Productivity in 1997 was only half the 1991 level
and further decline is anticipated. The poor state of fish
stocks is directly attributable to over-fishing, destractive
fishing methods. including the use of explosives and
cyanide, and general habitat degradation. Groupers (family
Serranidae}, 2 good indicator of fishing pressure, were
generally scarce and were mainly under 20 cm length.

CONSERVATION RECOMMENDATIONS

The results of the Marine RAP survey firmly establish the
Calamianes Islands as a primary target for marine conserva-
tion, especially in view of its extraordinary diversity of corais,
moliuscs, and other organisms, rapidly diminishing natural
habitats and over-exploitation of marine resources. There is
an urgent need for immediate action to prevent further degra-
dation of the environment and to conserve a still relatively
rich biodiversity. As a result of our survey we make the fol-
lowing specific recommendations.

1} Evaluate and control impacts of land-based activities.

A variety of threats to coastal environments originate from
land-based sources. Depletion of terrestrial resources places
additional stress on already limited marine resources. In addi-
tion, the common practice of slash-and-burn agriculture

d CONSERVATION INTERNATIONAL

denudes natural vegetation, leading to erosion and conseguent
silt deposition on adjacent reefs. Terreswrial RAP surveys
should be undertaken in order to properly evaluate the extent of
human impact on the remaining natural ecosystems of Palawan
Province.

2) Establish a network of marine protected areas. The
Palawan Council for Sustainable Development (PCSD) is urged
1o work closely with municipal governments to implement the
ECAN zoning scheme whereby critical core conservation areas
are designatec. Based on the results of the current RAP survey
the following areas are recommended as core zones or existing
zones that need to be extended o incorporate them: Twin Peaks
aree (RAP stie 26), Coren Isiand; Halsey Harbour {sites 31-33),
Culion [sland; scenic bay adjacent to site 24 at southwest end
of Coron Island; Lagat Island (site 3}, Kalampisauan Island
{site 13), northwestern Busuanga: Buluang Bay (site 14), north-
western Busanga; Guiob Peninsuia {site 15, northwestern
Busuanga; and Saddle Rock {site 35), off western Culion
Island.

3} Facilitate studies (biological and non-biological) that are
essential for planning the conservation of marine environ-
ments. Additional surveys, both marine and terrestrial, are
urgently required ir: order to fully assess the biological impor-
tance and conservation poiential of north Palawan Province.
The present survey covered only the northern extremity of the
huge area, extending from El Nido to northern Busuanga,
which is targeted for major tourism development. Additional
Marine RAP surveys are recommended for the area encompass-
ing the Tres Reyes Rocks, Bulalacao and adjacent small islands,
Linapacan Isiand, and northern Palawan Island. There is also a
critical need for biological studies of potentially rare and
endangered marine wildlife such as sharks, endemic reef fishes
and corals, dugongs, and sea turties. Financial support of uni-
versity students would provide an incentive for these studies.

4) Implement or strengthen conservation programs for rare
and endangered marine wildlife. The Calamianes Islands,
and Pzlawan 1n general, harbor a rich assortment of rare and
endemic marine species, including several that appear to be
threatened. This important component of the fauna needs to be
clearly identified, and appropriate conservation measures taken
to insure that critical habitats are protected.

5) Develop tourism in a fashion that supports marine con-
servation. The Department of Tourism (DOT) in cooperation
with the Japan [nternational Cooperation Agency (JICA) has
proposed an environmentally sustainable tourism development
pian for northern Palawan Province. It proposes major devel-
opment along the eastern and western coasts of Palawan Island,
and on the northwestern coast of Busuanga. The proposal for
the latter area includes 1,135 hotel rooms located in two com-
plexes with supporting tourist infrastructure (aguarium, shops,
restaurants, recreational fecilities, ete.). If this plan proceeds it
will have a profound impact on the local economy, and there is
potential for deleterious impacts on marine ecosystems. It is
vital to insure that local inhabitants receive direct economic
benefits from any tourism development, thus taking pressure off
marine resources that are now heavily relied on. There also
need 1o be safeguards to prevent pollution, siltation, and any
other form of environmental degradation that often results from

Rapid Assessment Program
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8) Enforce existing laws. Despite considerable iegisiatio
that prohibits illegal fishing methods and for the protec
rare and endangered fauna, there appears to be [ittie effective
enforcement at the local level. This problem is rampant
throughout the Philippines and needs to be addressed if wuly
effective conservation practices can be implemented. Local
and national governments need to allocate funds for patrel
boats, rained personnel, and other resources. Additionally,
effective enforcement needs o be :»aak‘,d up b\ adequate
penalties in the form of heavy fines, confiscation of boats and
fishing equipment, and/or jail sentence

9) Enact more effective laws that actually regulate fishing
activities. Like most of the Philippines the Caiamianes has
an open zccess fishing policy. National law defines the vari-
ous fishing grounds; there are no local laws governing actual
extraction of rescurces, Therefore a crizical need exists {or
legisiation that governs local fishing with the long-term goal
of sustaining resources. This would include laws dealing with
type and quantity of gear, ¢ aich quotas for various species
based on sound bivlogical information.
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OVERVIEW

INTRODUCTION

The Calamianes Group occwpies the northernmost section of
Palawan Province in she southwestern Philippines. The
largest province in the Philippines, Palawan has continuously
been labeled the country’s "last frontier.” or the last province
to experience intense natural resource exploitation, which has
resulted in the Philippines archipelago being named one of the
most threatened areas {“hotspots™) for biodiversity conservz-
tion is? the world. The Calamianes consist of three main
islands: Busuanga, Culion, Coron. and ahost of smaller sate!-
lite islands covering an area of approximately 2,200 sguare
km or 30% of the province.

Palawan. and the Calamiznes Islands in particular, supports
some 0f the most extensive and reiatively intact marine snvi-
ronments in the Philippines. The region also supports one of
the country’s most productive fishing grounds. Compared to
other parts of the Philippines the area is sparsely populated,
having about 60,000 inhabitants. In spite of its low popula-
tion density, there has been intense fishing pressure in the
area, particularly in Coron Bay, along with extensive use of
illegal fishing methods, including explosives, muro-ami, and
cyanide.

This report presents the results of a Conservation International
Marine RAP (Rapid Assessment Program) survey of marine
biodiversity in the Calamianes Isiands, focusing on seiected
faunal groups, specifically reef-building {scleractinian; corals,
molluscs, and fishes. An additional chapter presents the
resuits of a fisheries survey that combined both underwater
research and consultation with local communities and govern-
ment officials. The purpose of this report is to document local
marine biodiversity and the current state of fisheries exploita-
tion in order to guide regional planning in economic develop-
ment and marine conservation, especially i light of the recent
proposal tc transform the Calamianes Islands into a major
destiration for overseas tourists.
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Maorine RAP - Rotionale and Methodology

There is an obvious need to identify areas of global impor-
tance for wildiife conservation. However. there is often a
problem in obtaining the required data, considering that many
of the more remote regions are inadequately surveyed.
Scarcity of data. in the form of basic taxonomic inventories, is
particularly true for tropical ecosystems. Hence.
Conservation International has developed a technique for
rapid biological assessment. The method essentially invoives
sending a team of taxonomic experts into the Geld for a brief
period, often 2-4 weeks. in order to obtain an overview of the
flora and fauna. Although most surveys to date have involved
terrestrial systems, the method is equally applicable for
marine and freshwater environments.

ne of the main differences in evalualing the conservation
potential of terrestrial and tropical marine loaalities involves
the emphasis placed on endemism. Terrestrial conservation
initiatives are frequently correlated with a high incidence of
endemic species at a particular locality or region. Granted
other aspects need to be addressed. but endemism is often
considered as one of the most important criterion for assessing
an arez’s conservation worth. Indeed. it has become a univer-
sal measure for evaluating and comy aring conservation “hot
spots”. In contrast, coral reefs and other tropical marine
ecosystems frequentty exhibit relatively loa levels of
endemism. This is particularly true throughout the “coral iz
angle” (the area in¢"ucing northern Australia, the Malay-
Indonesian Archipelago, Phiiippines, and western Melanesia),
considered to be she worid's richest area for marine biodiver-
sity. The considerable homogeneity found in tropical inshore
communities is in large part due to the pelagic larval stage
typical of most organisms. For example reef fish larvae are
commonly pe.agic for periods ranging from 9-100 days (Leis,
1991}, A general lack of physical isolating barriers and
numerous island “stepping stones” have facilitated the wide
dispersal of larvae throughout the Indo-Pacific.
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The most important feature to assess in determining the con-
servation potential of a marine location devoid of significant
endemism is overall species richness or biodiversity.
Additional data relating to relative abundance are also impor-
tant. Other factorsrequiring assessment are more subjective
rind depend largely on the observer. Obviously, extensive bio-
logical survey experience over a broad geographic range
yields the best results. This enables the observer 1o recognize
any unique assemblages within the communiry, unusually
high numbers of normally rare taxa, or the presence of any
unusual environmental features. Finally, any imminent threats
such as explosive fishing. use of cyanide, over-fishing. and
mangrove logging need to be considered.

The most direct approach for assessing coral reef biodiversity
is to inventory all species present at a given locaiity.
However. due to the complexity of the coral reef fauns. it is
virtually impossible t© undertake a comprehensive survey of
this nature. The best approach is o concentrate on a few
""key" groups, which function a5 indicators of overali biodi-
versity. Reef-building corals and fishes are perhaps the best
ali-round indicators. Corals provide the major environmental
framework for fishes and a host of other organisms. Without
reef-building corals. there is limited biodiversity, This is dra-
matically demonstrated is. areas consisting primarily of sand,
rubble. or seaweeds. Fishes are also an excellent survey group
as they are the reef's mos: obvious inhabitants 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 fish fauna invari-
ably support a wesalth of plants and invertebrates.

Due to space limitations and general logistics, RAP surveys
are most efficient if the working held-parry is confined to 3-4
taxonomic specialists In addition to corais and fishes. it 1s
desirable €0 survey one or tw0 additional groups Moiluscs
were selected for the Calamianes and other RAP surveys, but
additional phyla or classes such as algae, sponges. soft cora:s.
and echinoderms are worthy of future consideration

Physical Environment

Including surrounding reefs. the Calamianes Group covers an
area of approximately 3,680Qquare km. The islands. although
not particularly high. are generally mountainous. Coastlines
are highly indented is, such a f:shion that no part of the interi-
or is more than {1 km from the sea. Due to the complex
coastline, the littoral zone is very extensive. There is an abun-
dance of reefs, particularly coastal fringing reefs. These range
in width from about 20-200 m and tvpically descend gradual-
iy to a depth of about 2-10 m before dropping steeply into
depths of about 15-30m. The maic environmental variable is
degree of protection and consequent siltation. The most high-
1y protected reefs (e.g., Halsey Harbor) generally exhibit the
most siltation.

Marine environments in the Calamianes are very diverse and
some of the most extensive in the Philippines. These include
mangrove forests, seagrass beds, and a large portion of the
province’s coral reefs that comprise 36% of the nation’s total
coral reef area (Pido er ¢l., 1996},
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According o tide information printed on British Admiralty
Chart No. 2819 (Mindoro Strait) the maximum difference
between high and low water at Coron is 1.8 m with an average
of about 1.0 m. We did not encounter significant current at
most diving sites. However, the captain of Busuanga Dream
pointed out several areas that are known for severe currents
including the southernmost tip of Coron and Culion islands,
Dicabaito Island, and the passage between Busuanga and
Coron islands. Sea temperatures during the survey period
were generally 27-28°C. We did not encounser any severs
thermoc.ines or areas of coid up-welling.

The climate of the Calamianes (and the entire Philippines
region) s monsconal with a prevailing northwesterly rain-
bearing monsoon from June to November, reaching peak
intensity in August. The weather is dry and virtually rai
from late December to mid May. Cyclones arrive in the islands
aimos: exclusively between July and December, with the high-
est probability between September-November. About 19% of
typhoon intensity cyciones passing through the Philippines
directly affect the Calamianes (Wright, 1975;.

Socis-gconomic Environment

The populatior is composed OF a mixture of indigenous peopie
and immigrants from other parts of the Philippines, especialiy
the Visayas. Fifty-two languages and dialects are spoke:: in
Palawan, making it the most linguistically diverse province in
<he Philippines. These are two closely related groups of
indigenous people. the Taghanua and the Calamizan. Their lan-
guages are almost entirely mutuaily intelligibie (Wright, 1975).
Tagalog (known as Filipino, the national language) and
English are taught in local schoois, and Tagalog is in general
usage. The indigenous languages are used predominantly in
the sural and isolated areas. The Cuyonon language, originaily
the langaage of “he island of Cuyo (to the southeast oF the
Calamianes} is also widely spoken.

says (docal settlements) are located almost exclusively
along the coast, although a large portion of the population
actually live ir the interior on small farms. Approximately
60% of the population live along the coast and fishing is a key
activity, both for subsistence and commercial purposes. The
waters of Palawan are extremely important for local and
national fish consumption, producing 65% of ali fish con-
sumed in Manila (DOT, 1999).

Although fishing is the dominant economic activity, tourism is
steadily increasing. On a larger scale. the Shell company's
multi-billion doliar Malampaya Gas Project {on Palaw an
Isiand) is scheduied to begin operation in: 2002. In the near-
shore waters of the Calamianes. pear farms are common
(seven on Busuanga alone), and several experimental scaweed
farming projects have been established recently.

In recognition of the outstanding bicciversity values of
Palawan, the province was declared a Biosphere Reserve by
UNESCO. and it is attempting to pursue an environmentally
sustainable development plan under the auspices of the
Palawan Council for Sustainable Development, a body created
anc¢ administered by the Office of the President of the
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zre concerned, munici-
conse \aﬁ 7 allies. The
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tical mile lir
fail under the jurisd ia i a)t iocal cmn.mmti s. Appiving
dagat end similar local conservation technigues will
al role in maintaining marine biodiversity in the
danes Islands.

SITE SELECTION AND METHODS

that includ-
are, agrial survey cata, na tlcai charts,
ion wilh marnne biologists { ith the
region. The survey team concentrated much o‘f their effort
along western Busuvanga, the area identified by Palawan
Province and the thppmes Department of Tourism for
Exact site selection was mad

selected ;h"'(\uiﬁ a pre-survey anz

UQ

enced by weather and sea conditions,

At each site, the Biological Team conducted underwater
assessments that procduced species ists for key coral reef indi-
cator groups. General habitat information was also recorded
23 was the exient of live coral cover at severel depths. The
main survey method consisted of direct underwater observa-
tions by diving scientists who recorded species of corals, moi-
luscs, and thw Visual transects were the main method for
recording fishes and corals in contrast to molluses. which
relied primarily on coliecting live animals and shells {most
reieased or discarded after identification}. Relatively few
pecimens were preserved for later study and these were
ariably species that were either too difficult wo ide: n
the field or were undescribed. Further collecting details are
provided in the chapters dealing with corals, molluscs and
tishes.

b

Concurrently, the Fisheries Team used a 50 m line transect
placed on top of the reef to record fish biomass, and made
observations on key indice ccies. groupers in particular,
in order 1o assess local Additional fisheries
ed through mis Views w itiﬁ coastal inhabitants
am m\:iew @f d( cumernts from the three municipalities cov-
Buma’lgu, Coron and Cuhor rﬂvmi Iy,

The pr edifion ook place aboard two separate vc»cls,
Nautika and Busuanga Dream. The original intention was 1o

use :’\-‘ utika {2 100-foot long, steei-hulled, Exx-e—ab@aré dive
boat} for the entire survey. sut & mechanica breakdown on
the seventh day of the expvdﬂm forced us to use a second
vessel. anately, the Busuange Dream {a 60-foot woed-
en outrigger formerly used for Js?ﬂ:m} 2s not suitadie for
ough sea conditions and was considerably siower than

ka. Therefore, it was necessary to alter the original plan
and confine the remaining survey activities (o the main
Calamianes Group, thus eliminating the El Nido area and
1apacan from the itinerary. Both vessels were well
equipped for diving, having ample scuba tanks ang an effi-
cient air compressor. We dived from auxiliary skiffs while

]
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aboard Naurika, and at most sites divectly from Busuunga
L_ fatter half of the wip.

Drearm dur
SITE DESCRIPTIONS
Atotal of 38 sites were bi ‘agic*‘“ & »sswﬂ over 13.5 days.

The survey estern and
southern coasts of Bum‘mga hmnd ‘mcluumg off-shore

isiands as far away as Ta:a . srthern, western and south-
ern coasts of Cull ern Coron Isiand. Strong

winds and high waves prcvemed 1h Team fmm visicing the
windward (ezstern) sides of the three main islands, Various
reports on the eastern coasts of these three islands however
indicate extensive damage from dynarmite fishing. Several
RAP Team members provided information used to produce
these descriptions, including Dr. Veron who provided the
bazsic summaries of coral diversity.

1. West side of Tara Island (12° 17.13° &, 1127 20307 )

Time: G900, dive
temperature 28°C, v
0 6-8mar 27 my

du mt on 86 minutes; depth range 1-28 m;
isibilaty ap“mmmdd\ 15 m, decreasing
nt s,t;gh mmugnoul dive. Site descrip-
sion: gently sloping botiom to 9 m, then sharp (50°) slope to
sandy area at 17m; moderate coral cover on shallow reef flat;
coral damaged and patchy below 1; good variety of smail

co
[

fishes in shallows: Diadema serosum {lmguspimd sea urching
relatively common in shallows next (o sbers; visual estimate

e

of hard coral cover = 25%, dead coral (mosi co i with
zigee) = 40%, rubble = 15% and soft coral = <"
species diversity on the reef flat down to depth of 7 m.
Extensive damage by explosives.

2. Southwest end of Tara Isiand (§2°15.83° N, 120
21.98° K

;1200 hours, dive duration 90 minutes; depth r nge 1-28
bility approximarely 10 m; Eerrpe"amre 28°Cin
ription: seaward slope of ammxmami 45% 1o
about 14 m, then nearly 100% rubble; estimated hard coral
cover = 23-304%, dead coral also gbundant
soft corals; very littie siitation noted; Diadema in low num-
bers; one small Trid en: large amount of rubble could
be consequence of aﬂchur ’uu]ﬂaLC and explosive fishing,
Moderate reef-building coral species diversity in shailow
areas, and extensive area @i Sericiopora hvst

cover = 20-3

frix,

3. Southwest end of Lagat Island (12° 14.17' N, 120
2180 )

5 minutes; depth range 1-30
7 ,ximate:y erature 28°C; no
x[mizm: Shaliow reef flat at 4 m sloping at
15° o 10 m, then steeper slope (about 60°) to 20-30 m; good
coral cover on shallow reef - visual estimate of 40-3(
coral; coral cover dominated by short sturdy forms; rubble on
iower slope mainly encrusted with algae; relatively nigh den-
sity of smaii reef fishes noted; no siltation; low numbers of
Diadema urchins; nine medium-sized Tridacnyg seen; possible
anchor and explosive uamaéz noted. Very high reef-building
cor of Acropora, Porites ana
fungiids.

S Yivs
3% live
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4. Coconogan Point, Busuanga Island (12°12.92° N, 120
13.00° By

at about 3 T8I0
ered sm

intere shr‘g
and dead coral wi

] s of u‘ammgsd
trougheut the site reflecting
sible anchor mate of hard coral cover =
soft coral = 7” &c d corat = 30%, and at ica'a 5% rub-
ble; an J*npr ssive dive site regarding aesthetic g
asove and below water; good shelier from preva:
Dense P rites stands in shallow watern

ies - both

ing wings.

8. Southwest end of Cabilauan Island {(12° 08.88° N, 120°
11.6%° By

duration 75 minut i rangs 1-20 mg
iitv a:mui 7 zerr*p0°"azurs 27°C; no current.

iption. sheltered coa mgwn W
shore; shwiaw eet from shorc depth x;f 3-4 1, then slop
{60°) w0 sand bottor; estimated live ««
amounts rubble cove
imeda aiga@ on sf‘u., SOME 8 ches in st
fnear man stected ironment. Low
SPECics « acp hof [&m. Very
large stands of fhi)hu. e whorls. Ixtensive

Porites and Anacropora i

man

grove

6. Northwest end of Cabilavsan Island (12° 1138 N, 126°
08.86° £

S0 ménu-&em deptin ra

next o

P
'*3
&
g
o
£
o
G .
.

ered reef with a brupt
ievel sand bottom at de

dead coral and EJ‘JN‘? "tm:ercﬁ with (ﬂ::a
of Padina and unidentified fleshy alga
explosive damage; Sargassunt commor
shallow water next 10 shore; minim rion: medivm o

mall Tridacna and thorny oysters common. Coral cover up o
20%. Moderate species diversity. Very large stands of
croporg pueriogalerae and A, spinosa.

51

P

Nor ﬂwest side of Dimaguiat Island (12° 14.55 N, 1207

uration 80 minutes: depth 1
18 1m; no current: tempe
8 n} reef flat g
om shore to depth of 14 m, Jﬂgn abrupt 10-12 m
i sand-rubble bottom in 25 ¢ pth hard coral
cover =25 ?ch, and soit coral cover = 25%; dead coral and
rubbie covered with aigae and no signs of recent damage; mi
imal siltation: abundance of small reef fishes; three cuttle hxh
recorded. Moderate diversity of massive scleraciinian corals,
especially faviids and Porives in shallows,

iption: shai

ail

avi




8. Southwest (8 km} of Alarogac Pt., Busuanga Island (12°
14.26° N, 120° 9270 E)

Time: 1058 hours, dive duration 75 minutes; depth range 1-20
m; siightly wrbid with visibility about 6 m; no current; tem-
perature approximately 28°C. Sire description: sheliered reef
adjacent to dense seagrass beds; shallow (1 m) reef flat next
to shore gradually increasing in depth to 3-4 m. then sioping
at 45° to about 12-15 m depth: visual estimate of hard coral
cover = 30-35%. soft coral cover = 20%. mainly dead coral
and rubble on lower slope: dead coral is old and overgrown
with algae, 1o recent coral damage; very little siltation; &
large rope net was found + ntangied OVer area covering
approximately 6-9 m* Moderate coral diversity tc a depth of
10 m.

9. South end of Tancbon Island {12° 2641’ N, 119° 57.52°
E)

Time: 1500 hours. dive duration 90 minutes: deptn range [-27
m; visibility approximately 13 m; no current; temperature
27°C. Site description: white sand beach with coral extending
to within 3 m of shore; shallow fringing reef to 8-10 m, then
steep (75°) reef siope to 20 m depth; abundant algai growth
on rubbie near shore; rich coral growth between 2-12 m
depth; estimated hard coral cover = 50%, soft coral = 25%
and 20% dead coral with algal growth; large patches of rubble
and dead coral. possibly evidence of past expiosive fishing;
over 100 smail Tridacna seen. Moderate coral diversity on
siopes. Upper slopes are dominated by branching Porites and
branching Montipora.

16. Southeast end of Dimipac Island (12° 21.97° N, 11%°
54.86’E)

Time: 715 hours. dive duration 80 minutes; depth range 1-25
m: lity approximately 20 m; N0 current: temperature
27°C. Site description: reef located off rocky portion of
isiand. extending approximarely 150 m offshore; reef flat gen-
tly slopes ar 5° to depth of 10 m, then forms steep stope of
45° w0 14 m depth; coral cover on crest is approximately 35%
hard coral, 20% soft coral. 25%'dead algal-covered coral, and
40% rubble: coral cover on reef flat approximately 20% hard
coral, 20% soft coral, 30% algal-covered dead coral and 30%
rubble: reef slope generally covered with rubble; occasional
coral bieaching was noted (probably cyanide); Diadema sp.
and Padina sp. were noted growing on dead corals and rub-
ble. Dominant corals in shallows: Montipora hispida and
Porites species, Moderate coral species diversity dominated
by massive colonies.

11. [liutuc Bay, Busuanga (12° 16.30° N, 119° 5331V E)

Time: 1130 hours, dive duration 10 minutes (abandoned due
to sighting of dangerous box jeliyfish): depth range 1-2 m;
visibility about 1 m; no current; temperature approximately
30°C. Site description: sheltered inner harbor environment;
heavy siltation and exiremely turbid water; flat mud bottom
with abundance of burrowing gobies; several mollusc species
collected at this site. Low coral diversity inside bay entrance
but a much higher diversity outside the entrance where the
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water was clear. A high diversity of Acropora species.

12. Mouth of Hlutuc Bay, Busuanga (12° 15.93’ N, 119°
S23E)

Time: 1200 hours, dive duration 90 minutes; depth range [-14
m; visibility epproximately 4-6 m; no current; temperature
27°C. Site description: reef on northern side of entrance to
['utuc Bay: reef flat extends approximately 100 m from shore
10 depth of 2.5 m, then siopes steeply (80%) to depth of 4 m;
outer more exposec (to surf) part of reef extends about 150 m
offshore and gently siopes to crest of 1.5-2.0 m depth, then
slopes (45°) to depth of 12 m; bottom of channel leading into
lthutuc Bay mainly sand and rubble; hard coral cover relative-
Iy sparse, ranging between 2.5-10% cover, richest in less
exposed positions; soft coral cover ranging between 2.5-25%,
most abundant on upper edge of slope; algal-covered dead
coral and rubble cover ranging between 10-90%, dominating
the substratum of shaliow reef flat; strong siltation evident
and Diadema sp. abundart.

13. South side of Kalampisauan Isiand, Busuanga (12°
14.51° N, 119° 51,16’ E)

Time: 1615 hours, dive duration 70 minutes; depth range 1-25
m; visibility 15 m: no current; temperature 28°C. Site
description: extensive reef adjacent to rocky cliffs along
shore: reef gently slopes (5°) seaward for 50 m to depth of 6
m, then drops (35°) to rubble bottom at 15 m depth; reef
cover consists of 25-35% hard coral. 25-35% soft coral; and
up 40 45% dear; coral and rubble; shallower section of reef
forms gullies and ridges; occasional bleaching of hard corals
{probably cyanide) and algae infestation on live coral heads
was noted; three Tridacna sp. (30-40 cm) seen; also one
unidentified shark (only one seen on survey). High coral
species Giversity over a large area.

14. Buluang Bay, Bususanga (12° 13.09° N, 119° 51.51'E)

Time: 0700 hours, dive duration 75 minutes; depth range 1-20
m; maximum visibility of 18 m, reduced in deeper water; no
current; temperature 27.3°C. S ite description: reef gradually
siopes from shore to depth of about 9 m, then slopes to about
20 m depth, but bottom topography characterized by maze of
hummocks and intervening depressions; abundant coral cover
consisting of up 10 65-70% hard and soft varieties; rubble also
common at base of slope and in bottom of depressions; nudi-
branchs relatively abundant at this site. High coral species
diversity over a large area.

15, West side of Guteb Peninsula (12° 11.74° N, 119°
5159 E)

Time: 1055 hours. dive duration 75 minutes; depth range 1-17
m; visibility 15 m; no current; temperature approx. 28°C.

Sise description: reef begins about 40 m from shore and slopes
at angle of 10° to depth of 8 m, then slopes with groove and
buttress structure at 30° to 12-17 m depth; deeper area charac-
terized by several large pinnacles or hummocks; reef flat cov-
ered with 45% hard coral, 25% sott coral, and 30% dead
coral; up to 100% hard-soft coral cover on some sections of
slope; some Halimeda growing on dead corals and Caulerpa
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on reef slope. Very high coral species diversity, with many
species forming very large colonies.

16. Detobet Point, Busuanga Island (12° 08.74° N, 119°
5124 E)

Time: 1520 hours, dive duration 70 minutes; depth range 1-15
m; turbid conditions with visibility at 5-7 K: no current: tem-
perature 28°C_Site description: narrow band of barrer beach
rock next to shore. then reef gradually sioping to depth of 3m
before dropping (60° slope) to about 12-15m on saady bot-
tom; percentage of live coral cover ranges between 15 (deeper
section of slope) to 40 + (upper edge of slope); soft corals
also common orming up to 30% cover {upper edge of slope):
dead coral largely overgrown with algae. but some freshly
dead patches noted {possibly due to cyanide fishing); siitation
minimal: some evidence of anchor damage. Moderate o low
coral species diversity.

17. Islet south of Talampulan Island (12° 6614’ N, 119°
56717 E)

Time: 0825 hours, dive cduration 85 minutes; depth range 1-28
m; visibility 8-10 m; no current; temperature 28°C. Sire
description: reef fiat gradually extends seaward on 10° slope
to depth of abou: 4 m, incorporating guilies and algal-covered
boulders; then slopes (about 50°) down to sand-rubble bottom
in 28 m; reef top composed of about 40-60% hard corals.
remaining dead coral largely encrusted with algae: evidence
of both old and recent cyanide use; anchor damage also noted;
Tridacna ™ relatively common. Moderate coral species
diversity in shallows.

18. West end of Maltatayoc Island (12° §2 81" N, 119°
5209’ E)

Time: 1140 hours, dive duration 90 minutes: depth range 1-30
m; visibility 8-10 m: no current: temperature 28°C. Sire
descriprion: shallow reef extends seaward to 3-4 m depth, ter-
minating in gullies and algal-covered bouiders; edge of shal-
low reef drops at 50° to 25-30 m depth ending on sand-rubble
bottom; best coral cover in 3-8 m depth with estimated coral
cover up to 80% (including 50% hard corals); lower part of
slope mainly rubble and sand; most of dead coral encrusted
with algae; some evidence of cyanide use, both old and
recent. Moderate coral species diversity. The rubble has a
wide range of fungiids.

19. Southeast end of Lajo Island (11° §9.19° N, 119° 57.64° £}

Time: 1523 hours. dive duration 80 minutes; depth range 1-25
m; visibility 6 m; no current; temperature 28°C. 3ite descrip-
fion: area of freshwater runoff due to spring at shoreline; Him-
ited reef development about 50 m: from shore: patchy maz-
groves along shore with some Enhalus seagrass in shaliows;
shallow flat between shore and reef mainiy consisting of sand,
rubble, and patches of dead coral; offshore reef gradually
slopes to depth of about 25 m; slope is badly damaged with
mostly dead coral and rubbie {less than % live coral): in
addition o Enfialus acoroides, four other seagrass species
were seen: Thalassia hemprichii

P ovalis,

»
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Cymodocea rotundata and C. serrulata; several fishing lines
were entangied on reefl hundreds of Diadama setosum seen in
shallow water. Low coral species diversity, but an interesting
turbid water environment.

20. Isglated rock off southern tip of Galoc Island (11°
55°85° N, 119° 49.2¢° E)

Time: 0823 hours, dive duration 90 minutes; depth range 1-20
m; visibility 12 m; siight eastward current; temperature 27°C.
Site description: isolated rock rises from depth of about 10 m,
breaking surface: fringing reef around periphery of rock to
depth of 10 m, then gradually slopes to 20 m depth; visual
estimates of 20% hard coral, 25% soft coral, 40% dead coral,
and 20% rocx and rubble in area above 10 m depth; sea whips
elatively common throughout site; distinct evidence of dyna-
mite damage; alsc extensive coral bleaching and alga growth.
Low coral specie?;diversity.

21. Southeast tip of Galoc Isiand - 2 dives on consecutive
days (11° 56’62’ N, 119° 50.02° E)

Time: 1130 hours. dive duration 90 minutes; depth range 1-23
m: visibility 10 m: no current: temperature 27°C. Sire descrip-
tion: fringing reef ir: sheltered bay; reef begins near shore and
gradualiy slopes o depth of 4m. then steeper slope ¢ bottomn:
of bay; mest of corals concentrated in shaliow water (to 8-10
m}, but on northeastern side of bay 1eef slopes down to 25 m
depth: maximum live coral cover about 25-35% except as high
as 60% in shallows {1-4 m); reef on western side of bay inter-
rupted by large sea grass bed; seagrasses noted were Halodule
uninervis, Cymodocea serrulata and Halophila ovalis; bay has
high novelty value for fishes and corals - several species seen
here ancd nowhere else during survey; three large {50 cm)
Tridacna sp. noted and several smaller ones in shallows.
Moderate diversity in coral species,

22. Southwest tip of Galoc Island - 2 dives on consecutive
days (11° 56.81° N, 119° 4947’ E)

Time: 1330 hours. dive duration 90 minutes: depth range 1-25
my; visibility 8-10 m; no current; emperature 27°C. Size
descriprion: fringing reef surrounding protected embayment
end extending seaward for 150 m; reef flat slopes gently
(approximately 10°) with occasional deep depressions and gul-
=, then approximately 50 m from shore it plunges moderate-
1y (20°), forming reef terraces to a depth of 25 m; dead coral
with algal growth dominates benthic cover: 50% on reef Cat,
45% on crest an3 60% on reef slope: live coral cover on reef
fiat is composed of 30% soft coral and 20% hard coral. The
cuter edge of the flat is approximately covered witk 30% soft
coral and 25% hard coral: outer slope cover was 20% hard
coral and 10% soft coral: rubble dominates the lower slope:
noted bleaching in some corals especially in staghorn
Acropora: also some bleaching due to possible cyanide usage,
Moderate coral species diversity.

23. Southern tip of Galoc Island (11° 56.44° N, 119°
49.34’ K}

Time: 1630 hours, dive duration 80 minutes; depth rarge 1-20



m; visibil A‘E\

t current; temperamre 27°C. Sire
rocky cliff next 1o shore wm: nues underwater to
3-4 m then reel ‘f@rms zone of

ers, with eve
andd low coral heads, ¢
iows largely rock with some d

dence of recent cvanide use. Moderate coral species diversity.

24. Southwestern tip of Coron Island near Calis Point (11°
4883 N, 120° 1533 K

Time: 1100 ho
m; visibiiity 20+ m

description: scenic b WE Waler w 1{'
sea, dul outside reef totally destroved
TOW, &K'S,\’ti«‘sﬁfa&heﬁ frin mng“ veef the

”;o\isrw:e ©

28, Coron Island, scuth of Banel Point (11° 35,76 N, 120°
1817 Ey

rs, dive duration 70 minutes; depth range [-30
¥ m; no current; temperature 28°C. Sire
%tmm topography 1o previous site; reef
o beyond 30 m depth; entire reef
Ciid to rub bif*} by explosive fishing: Hve hard

ot ui cover less than 3% on rec‘ crest and 1 00% dead else-

ere; no soft corals either. Low coral spectes divers

26, Twin Peak Islands, western Coron Island (11° 57.40° N,
120° 1287 By

me: G830 hours, dive duration 80 minutes; depth range {-35
lity 15+ m; no cuzrent: Lt,xnperamr= 28°C. Sire
description: excelient dive site with spectacular dmpm“
gbundant black , and good vartety of fishes and cora
reef surrounds two smai; rocky islets a short distance imm
Coron Island: I‘Mi‘ top occupies about a hectare and around
much of fue petif phery simec off on the edge at 45° 1o depth
of 12w, but in some sectior s a spectacaiar 90° dr
beginning in only 1 mde tn; inner. more protected reef facing
Coron Island generaily covered with 90% hard coral and 10%
rubble on western portion and approximately 60% hard coral
.;u»/r dead coral with aigae on eastern sige; outer portion
the Coron Bay generally covered with 70% hard coral
and 30% rubble; reef flat covered with 35% hard coral
and 45% rubble. Diademu setosum observed in crevices on
veef flut. One of the highest ranking sites for coral soecies
diversity.

:

o
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7. Southwestern tip of Tangat Island {11
(3.56" £}

¢ 5759 N, 128

hours, dive duration 90 minuwtes; depth range 1-25
76 m; no current; temperature 28°C, Site descrip-
: g reef on edge of steep, high ¢liffs forming south-
western Tangat Isiand; narrow fringing reef about 20 &
width with outer edge in about 2.5 m depth, then dropping
steeply at 45-907 to dcp“'a of about 20 =, ending on sand-
ble bottom: upper edge covered with 30% hard coral, 30%
dead coral with alg 0% rubble; upper siope covercd
with 40% dead cora ; 25% rubble, and 10%
and; lower siope covered with 30% dead coral with algse
rubble a hard cor fing on mbt e
Q"casi{mai coral bleaching noted, especis

s on staghorn
Acropora. Low diversity in coral species except for
pectiniids,

28, West side of Calumbuyan Island (12° 00.53° N, 119°
56.42° E)

Time: 0830 hours, dive duration 75 minutes; depth range
1-28 m; visibility 6-10 m: moderate current at beginning of
but none towards end; temperature 27°C. Sire descrip-

ringing reef “xtmdg approximately 100 m from shore;
outer edge at depth of 2.5 m, then descends to 60 feet at 45 1o
30° slope: upper edge covered wnh 70% hard coral 15% deac
coral with algae, 10% rubbie, and 5 t coral: upper slope
covered with 60% haga coral, 20% dead coral with algae, 10%
soft coral, and 10% rubble; lower slope composed of 40%
dead coral, 40% rubble, 10% hard coral, 5% soft coral, and
5% sand; interesting flat-bottom area in seaward direction
from siope. consisting of abundant sponges, {ans, and sea
whips - obvicusly exposed to periodic strong currents.
Moderate coral cover over most of the stope, but very high
cover 1o some of the shallows.

4

o

29. North side of Popototan Island (12° 06.84° N, 119°
513 E)

Time: 1120 hours, dive duration 90 minutes; (}Lp‘i”l range 1-22
m: visibility 6 m: no current; temperature 28°C, Site descrip-
tion: fringing reef exiends approximately 250 m from shore;
shoreline is rocky and reef flat shum gradual ransition from
bare shallow beach rock 1o iive reef towards outer margin;
some Sargassum noted on sand bottom near shore; water
depth on reef top gradually increases to 8 m, then abrwpdx
drops w0 20 m depth on 43° siope; benthic cover on crest com-
posed of 60% hard coral, 20% dead coral with aigae, 10% soft
C 5% rubbie, and 5% sand; mic- 1o upper-slopes com-
poused of 35% hard coral cover, 30% dead coral with algae,
20% rubble, and 13% soft coral; lowsr slope composed of
358% dead coral with aigae, 30% rubble and sang, and 15%
nard coral; lots of suspended particles in water; Pading noted
on dead corals; two crown of thorns starfish seen; one bottle
of ammonium nitrate used for ¢ynamite recovered. Moderate
coral species diversity.

Rapid Assessment Program
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legal net-fishing, Coron Bay
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Brittlestar on sponge.
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G. Allen

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

Violet nudibranch. Chromodoris bullochi.

o
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1998 Calamianes Marine RAP Science Team. Coron Island.
Back row (L Po R}: T. Werner. R. Ledesma. G. Allen. R. Steene. D. Fenner
Middle row (L to R): R. Martinez. V. Bungabong. J. Veron, F . Wells
Front row (L to R): I. Pontillas. J. Ingles, S _Curran, M. Comer
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30. Culion Island, 106 km north of Halsey Harbor (11°
57.27° N, 119° 83.32° E)

Time: 1600 hours, dive duration 90 minutes; depth range 1-22
m; visibility 10 m; no current; iemperature 28°C  Site
description: protected cove with fringing reef, reef flat
extends approximately 150 meters from snore. gradually
increasing to depth or 6 m at upper edge of siope, then plung-
mg to 15-18 m depth on siope ranging between 15-90" well-

eveloped gullies present on some sections near outer edge ot
reef, upper edge of reef generally composed of 75% dead
coral with algae, 20% hard coral, and 5% soft coral; upper
siope composed of 70% dead cora! uith algae. and 10%each
of nara coral, soft corai and rubble; 0w er slope composed o1
75% dead coral with algae, 15% hard coral. and 10% rubble.
limited anchor damage and coral bleaching noted Moderate
coral species diversity of mostly faviids

31. Research Channel, Culion Island (11° 45.54° N, 119°
5590 E)

Time: 1000 hours, dive duration 90 minutes; depth range 1-32
m; visibility 10-12 m; no current; temperature 27°C. Sire
description: fringing reef on north side of Research Channel
near entrance; reef extends approximately 150 m from shore
and forms drop-off at depth of 6-7 m feet then plunges at
angle of 45-70° to depth of 12 m, gradually increasing depth
on channel bottom to at least 35 m; outer edge of fringing reef
composed of 78% dead cora! with algae and 8% rubble, and
12% is hard coral; slope generally composed of 58% dead
coral with algae, 23% rubble, and 20% hard coral; some
bleaching was noted on several corals; reef was definitely
damaged by explosives; much of the rubble and dead coral
covered with Padina and Halimeda. Low diversity in coral
species with communities dominated by rapidly growing
Acropora, Montipora and Porizes.

32. Rhodes Island in Halsey Harbour, Culion Island (11°
45.52° N, 119° 58.08° E)

Time: 1300 hours, dive duration 85 minutes; depth range 1-28
m; visibility about 6 m; no current; temperature 28°C. Size
description: fringing reef in middle part of Halsey Harbor;
fringing reef approximately 150 m in width, with water depth
increasing gradually to depth of 6 m, then plunging steeply
{45-60°) to 20-25 m depth; upper edge of slope dominated by
dead coral with algae (65% cover) and only 30% live hard
coral; slope composed of 40% rubble, 35% hard coral, and
25% dead coral with algae; excellent site for corals - at least
five potential new species found; area has good potential as
protected area for giant clams (Tridacna) due to their abun-
dance; Pading plentiful in some sections; siltation relatively
high and lots of suspended particles in water. High corai
species diversity of mostly non-Acropora species make it very
unusual and taxonomically very interesting.

33. South branch of Halsey Harbour, Culion Island (11°
44.07° N, 119° 57.03° E)

Time: 1600 hours, dive duration 90 minutes; depth range [-23
m; visibility about 5 m; no current; temperature 28°C. Site
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description: narrow channel at entrance to southerr: branch of
Halsey Harbour; site is very protected and bordered by moun-
tainous terrain (under initial state of de-vegetation for a
ture); fringing reef on either side of channel is 25-50 m wide
and arops steeply to the channel botiom in 23 m depth; siit-
sand bottom of channei has excellent popuiation of burrowing
gobies; outer edge of reef top composed of 40% rubble, 25%
dead coral with algae, and 35% hard coral; upper siope com-
posed of 40% hard coral, 40% rubble, 20% cead coral with
algae; reef has been dynamitec and lots of anchor damage evi-
dent. A lot of coral bleaching: Pading noted on dead corals
and rubble; heavy silration at this site and suspended particles
pientiful in water. High faviid diversity.

34. Southwestern tip of Culion Island (11° 40.67° N, 118
56.60° E)

Time: 0920 hours. dive duration 90 minutes; depth range 1-25
m;: visibility about 25 m; no current: temperature 28°C. Site
descriprSon: sheltered bay with fringing reef: reef extends
approximately 50 to 100 m offshore gradually increasing in
depth to edge of drop-off at 6 m, then plunging 10 15-20 m
depth at an angle of 30-45°, ending on sand-rubble bottom;
excellent coral area close to shore in {-3 m depth consisting of
100% live cover {dominated by Montipora platiformes/hispida
and digitiform Acropora); edge of drop-off and upper slope
covered with dead coral with algae (52.5%) and rubble (25%),
and hard coral (22.5%); lower siope covered by 75% dead
coral with algae, 10% rubble, and 15% hard coral: Pading on
dead corals and coral bieaching encountered occasionally on
staghotm Acropora. EOw diversity in coral species. Appears
to have incurred recent damage.

35, Saddie Rock, Culion Island (11° 46.07" N, 119° §3.51" K}

Time: 1400 hours, dive duration 70 minutes; depth range 1-15
i visibility about 20 m; no current; temperature 28°C. Sire
description: site located on isolated rocky island off south-
western Culion Island; excellent site with abundant corals on
fringing reef. Reef is basicaliy anchored to submerged rocky
portion OF Saddie Rock: a broad fringing reef gently slopes
offshore at approximately 5° to depth of 8 m on northwestern
portion and has exceilent 80% live coral cover and remairing
reef cover consisting of 10% solid rock. 5%dead corai with
aigae and 5% rubble: a: depth of 12 m the cover consisis of
50% hard coral. 30% dead coral with algae, and 26% rubble;
below about i5 m the bottom is targely rubble. High coral
species diversity.

36. Southwest side of Lusong Island {11° 58.69° N, 120°
$LI2°E)

Time: 0940 hours, dive duration 80 minutes; depth range 1-23
m; visibility 10-15 my; no current; temperature 28°C. Sire
description: narrow (25-50 m} fringing reef along rocky coast;
edge of reef drops steeply (70°) from depth of 3 mto [8 m,
then gradually descends to sand-rubble bottom; upper edge of
reef covered with about 43% hard coral, 45% dead coral with
algae, and 10% rubble; upper slope composed of 45% hard
coral, 40% dead coral with algae, and 12% rubble; lower slope
covered with 58% dead coral with aigae. 25% hard corai, and
17% rubble; parts of upper slope show evidence of explosive




fishing; also some anchor damage noted. Moderate coral
diversity dominated by Echinopora species.

37. Northwest end of Chindonan Island (11° 85.57° N, 120°
02.14° E)

Time 1245 hours, dive duration 90 muinutes; depth range 1-22
m, visibility B) m, no current; temperature 28°C  Size
description picturesque fringing reef in sheltered bay, partly
surrounded 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 by explosives with 80% rubble and only 18% hard
cord, Power slope also covered with rubble (85%), and small-
er amounts of live coral (11%) or dead cord with algae (4%};
relatively strong siltation at this site Dense stands of Pontes
cvlindrica.

38. Siete Pecados Islands, Coren Island (11° 59.06° N, 120°
1347 E)

Time 0800 hours, dive duration 90 minutes: depth range 1-35
m; visibility 25 m; no current; temperature 28°C Site
description cluster of small mushroom-shaped islets sur-
rounded by excellent fringing reef. shallow reef flat has dier-
srty of soft and hard corals with patches of sand and seagrass
(Enhalus); steep drop-off around edge of reef, sloping at 50-
80° 1o sand-rubble bottom 1 30 m depth, very rich coral on
upper stope and edge of drop-off with 100% cover in some
sections; large black coral bushes on steeper sections of slope
and crinoids also abundant, small fishes very abundant and
school of 12 Bumphead parrotfishes sighted Moderate coral
specnes diversity

RESULTS AND DISCUSSION

Detailed results are given in the separate chapters for corals,
molluscs, fishes, and fisheries, but the key findings of the susr-
vey are summarized here.

Corals:

+ The Philippines has the highest h o w diversity of reef
corals. The present survey raised the known species total
from 349 to at least 462, and at least 30 additional species
can be expected

+ Approximately 20 undescribed species were identified
during the survey, a phenomenal number for such a
restricted area.

+ Judging from the results of this survey and past work. it is
likely that the northern Palawan region has a higher coral
diversity than other parts of the Philippines

» Inview of the heavy impact of fisheries, including destruc-
tive fishing methods such as cyanide, explosives, and
muro-ami, most of the sites had a significant amount of live
coral and overall coral diversity for the Calamianes was
impressive

18 CONSERVATION INTERNATIONAL

» The biclogically richest and most aesthetic sites were site
numbers 3, 15,26 and 38 Site 32 had many rare and
previously undescribed species Southwest Coron Island
revealed excessive damage from explosives

Molluscs:

¢ A total of 648 species belonging to 96 families were
recorded during the expedition including 469 gastropods,
163 bivalves, 7 chitons, 5 cephalopods, and 2 scaphopods

» The most diverse families were gastropods: Conidae
(44 species); Cypraeidae (36); Thaididae (30); and Mitridae
(24, Veneridae {37 was the most diverse bivalve family.

» Mollusc diversity was higher than for any previous RAP
expedition and similar surveys conducted 1n Australia, being
marginally higher than Milne Bay, Papua New Guinea {638
species) and the Montebello Islands, Western Australia
(631)

» A single specimen of octopus was found at one statiomn,
indicative of high fishing pressure Similarly, low numbers
of other fished species such as spider shells, conchs and
abalone were aiso encountered

« Aside from the small Tridacra crocea, and to a lesser extent
7. squamosa, very few live giant clams were seen during the
expedition While the species are recorded from a number
of stations, the majority of the records were based on dead
shells, and populations appear to have been overfished
Similarly, few ornamental seashells of the type sold
commercially were found during the survey

» The two richest sites for mollusc diversity were 1 and 17:
site 11 had the lowest diversity

Fishes:

= A total ot 736 species belonging to 250 genera and 70
families were observed or collected during the present
survey An extrapolation method using six key index
families (Chaetodontidae, Pomacanthidae, Pomacentridae,
Labridae. Scaridae, and Acanthuridae) indicates a total fauna
consisting of at least 888 specnes

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

» The islands off northeaster Busuanga including Tara,
Dimagquiat, Tanobon. and Dimipac were generally the
richest areas for fishes in the Calamianes Group with an
average of 18D species per snte  The lowest diversity was in
the northwest sector of COraN Bay where an as erage of 115
species per snte was recorded

» Although reef fish biodiversity 1s high in the Calamianes
Group, habitat diversity was relatively lov More often than
not the reefs were typically well-sheltered and subject to
varying degrees of siltation with minimal cusrent activity

Rapid Assessment Program
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separation of western and eastern components of the terrestrial
biota of the Southeast Asian region (Huxley, 1868: foldout
chart; Simpson, 1977; Fig. 1). Huxley’s line passes between
Baii and Lombok in the south and separates the Calamianes
and Palawan from Mindoro, western Mindanao, aad the rest of
the Philippines in the north. The Indonesian islands west of
Bali (Java, Sumatra, etc.), southerr Borneo, and the Philippire
islands, including Palawan, Calamianes, Mindoro, and western
Mindanao, originzted on the Eurasian plate and existed at least

than 50% at nearly every site with the exception of Poliile,
Quezon (Gomez et al., 1994).

Muro-ami, cyanide, and explosives are among the most
destructive of fishing practices resulting in wholesale degra-
dation of coral environments. The muro-ami method involves
sefting a net over z coral reef into which a group of 16-30
swimmers drive the fishes. The swimmers are equipped with
weighted (usually rocks) lines that ere bounced up and down

Table 2, Summary of Calamianes marine fauna recorded during the RAP survey.

Reef corals* k ’ 19 74 B l ‘
Molluscs 56 223 | 648 |
Fishes 70 250 l 736 1

*includes Hydrocorals and Octocerallia

as early as the early Tertiary. ¢. 50 mya. (Hall, 1995,1996).
The Indonesian chain of islands from Bali east to Wetar {and
heyond}. and the other Philippine 1slands originated on the
Philippine Sea Plate to the east over a considerable period of
time, and some, such as Beli-Wetar chain, formed as recently
as about 15 mya and their formation is continuing. Complex
tectonic movements over 50 mya resulted in extensive shifts
in position of the various isiands, including approximation of
islands from the different plates {e.g., Mindoro and Luzon)
and formation of hybrid islands resulting from the suturing of
isiands from the two areas {(e.g.. eastern and western
Mindanao).

Relatively rich marine biodiversity (Table 2)was reported
during the presernt RAP despite a lack oF habitat diversity.
Most sites consisted of reasonably well-sheltered fringing
reefs that were less than 35 m deep and lacked significant
ocean currents. Atoll. barrier, and platform reefs, typical of
many Indo-Pacific localities were not encountered. Nor were
steep outer reef drop-offs, which usually contribute a substan-
tial element 1o overall biodiversity.

Although situated within the “coral triangle,” an area famous
for its unsurpassed marine biodiversity, the Philippines has
experienced a rapid decline in marine resources/fisheries pro-
duction, particularly over the past three o four decades,
Much of the blame is attributed 1o the widespread use of
destructive fishing methods (McAlister, 1988). Moreover,
considerable reef destruction resulied from the well-docu-
mented decrease of inland forest cover during the Marcos
regime. This sitaation caused huge guantities oFsilt. the
srocuct OF ergsion. to be carried out to sea by rivers where it
eventually settled on coral reefs,

Gomez er al. {1994) reviewed the status of Philippine reefs.
Surveys initiated ir the 1970’s have documented their rapid
degradation. Based on estimates of the percentage of live
coral cover approximately 70% of the country’s reefs were
classified as fair to poor (3-49% cover), with only 5.5%
inciuded in the excelient (75-100% cover) category (Gomez,
1981}, An analysis of 85 sites at 14 locations around the
country revealed that hard coral cover was substantially less
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on the reef in an effort 1o drive out the fishes.

Inthe 1980s the use of cyanide emerged as a favorite method
of capturing specimens for the aquarium and live food-fish
trades. McAllister (1988} conservatively estimated that
75,000 kg or 1,500 drums of cyanide were being spraved onto
Philippines coral reefs each year. Thankftlly, cyanide-moni-
toring test units are currently in operaticn at strategic sites and
should markedly reduce the use of this chemical. Although it
is illegal to use cyanice, very few apprehensions occur and in
the previous decade less thar 1% of those arrested were actu-
ally convicted (McAllister, 1988}.

During the present Calamianes survey we saw evidence Of the
mator destructive fishing methods, which leave their charac-
teristic marks in the form of bieached coral skeletons and rub-
ble patches. Two sites (24and 25; along the southwestern
coast of Coron Island were the worst affected, essentiall
recuced to rubble to a depth of at ieast 20 meters. We alsc
encountered en illegal drag-netting operation in Coron Bay.

[n spite of intensive use of destructive fishing practices in the
Calamianes Group caer the pas: decades, much of the
observed degradation w as either limited in area or was rela-
tively old, with many reefs showing good signs of recovery-,
evidenced by significant amounts of live coral cover. These
observations are very encouraging and clearly signal that it is
not too iate to implement conservaion measures.

Key sites

The RAP team was particularly impressed by the conservation
potential of several sites, based on their wealth of organisms
and scenic beauty. The top-ranked area was at Twin Peaks
Islands {site 26) on the northwest coast of Coron Island near
the entrance to Cayangan Lake. The reef was mainly undam-
aged and contained a notable abundance of corals and fishes.
Moreover, the site contains remarkable scenery, both above
and below the surface.

The Siete Pecados Islands (site 38), also on the northwest
coast of Coron Isiand, is similar to the Twin Peaks area, but
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slightly less atractive, underwater. The site is e popuiar dive
destinatior: and is designated as e Marine Core Zone under the
ECAN zonation scheme of Coron municipality.

Halsey Harbour on Culion Island has well-ceveloped reefs that
support an extraordinary diversity of non-Acropora corals.
including several species that were previously unknown to sci-
ence. This iarge bay is sparsely populated and has good poten-
tial as a Marine Core Zone. Likewise, the incredibly scenic bay
near site 24 or she soutawest coast of Coron Island could be an
excellent destination for tourists. A narrow passage icads to 2
tranguil lagoon (nearly 30 m deep) surrounded by sheer rocky
ciiffs that rise precipitously from the sea for hundreds of feet.

Recent developments

n June 1998, bleaching occuired on several reefs throughout
the Philippines, including reefs in Palawan. Some sites recom-
mended for protection as a result of the 1998 RAP were briefly
revisited over a two-day period in December 2000. The obser-
vations are reponed in Appendix 5.

CONSERVATION ISSUES AND RECOMMENDATIONS

Like many other areas of the Philippines, the Calamianes
urgently require effective conservation measures. The area stil
supports a high level of marine biodiversity and some reefs are
in reiatively good shape. However, it is imperative to enact
conservation measures immediately to hal: further degradation.
It may be toc late already for some species of sharks. rays, and
groupers that have declined dramatically from over-fishing and
the illegal use of explosives and cyanide. Fortunately, the
human population density of the Calamianes is one of the low-
est in the Philippines. There is rea! hope that reefs car recover
if fishing activities can be effectively managed. Plans for
increased tourism will certainly affect environmental manage-
ment policies and need tobe carefully considered before the
implementation stage.

Taking these factors into account, we make the following rec-
ommendations to conserve critical natural environments that are
necessary 1o sustain the area’s marine bicdiversity.

1} Evaluate and control impacts of land-based activities.

The intimate linkage between marine and terrestrial conserva-
tion must be emphasized. In the Calamianes, and Palawan
Province in general, coastal communities that once derived
most of their protein from the sea are now turning to terrestrial
sources as ‘ish stocks dwindle. On Coron Island, for example,
where over two-thirds of the isiand’s coral reefs have been
damaged by cyanide fishing, the Tagbanua peopie now harvest
birds, monkeys, and wild pigs. Conversely, when terrestrial
resources are depleted, people wrn to the sea, piacing further
stress on the limited marine resources. The common practice of
slash and burn agriculture has all but depleted the natural forest
of the Calamianes, restlting in severe erosion in some areas and
consequent heavy silt deposition on adjacent reefs. Hence
watersheds and agricuitural practices need to be properly man-
aged, with provision for reforestation wherever possible. In
addition, terrestrial RAP surveys need to be implemented
throughout Palawan Province to help define terrestrial core
zones under the ECAN scheme.
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2) Establish a network of i arine protected areas. A solid
infrastructure already exists i1 She establishment of protected
avese Palswsen Provinee was declared a Biosphere Reserve by
UNESCQO, and is presently laying the groundwork for an
environmentally susia iable development plan under the
auspices of the Palawar Council for Sustainable Development
(PCSD). Acting under the authority of the Strategic

nvironmental Plan, the PCSD is empowered to work with
local governments to establish an Environmentally Critica:
Areas Network (ECAN) zonation scheme, which recommend:
straiegic core areas to function as protected zones to help
sustain biodiversity. Based on results of the RAP survey the
Twin Peaks area (RAP site 26) should be one of the most
imporiant marine conservaton priorities because of its excel-
lent biodiversity wnd overall reef condition. It is iocased near
the entrance of Cavangan Lake. an area of considerable con-
servation interest. and only 1-2 km south oF Siete Pecados, a
popular dive destination and an area designated as a Marin
Core Zone under Be ECAN scheme. It wouid therefore ha
advisable to expand the existing core znre tn include the Twin

eaks area. Other sites worthy of core zone designation
included Halsey Harbour and southern Coron. At sites 31-33.
siteated at the entrance and inner sections (near Rhodes
Island) of Halsey Harbor at Culion Isiand, seversl new coral
species were discovered and tie reef community was general-
ly well-developed. Although the outer reef slope off the
southwest end of Coron Isiand (site 24) was terribly damaged
(by explosives), there is a wonderfully scenic amphitheatre-
like bay adjacent to the site. The bay incorporates shailow
sand flats and reef as well as a crater-like lagoon with depths
to 28 m. A feu other sites wish core zone potential due pri-
marily to their rich diversity of corals and fishes inciude the
following: Lagat Isiand (site 3}, Kalampisauan Island (site
13), Buluang Bay (site 14), Gutob Peninsula (site 15}, and
Saddle Rock (site 35).

3) Facilitate studies (biclogical and nen-biclogical) that are
essential for planning the conservation of marine environ-
ments. A future RAP survey is recommended (o assess areas
not included during 1998, including the western half of Coron
Bay the east coast of Coron Island, and Busuanga Island from
Bocao Peint to Coconogon Point. It would also be highly
desirable to survey Linapacan Island and northernmost
Palawan, including the El Nido area. Additional sites of inter-
est will certainly be documented with further survey work.
Two areas in particular are worthy of investigation. These
include the Tres Reyes Rocks and Malaposo Island (off south-
ern Bulalacao). Both of these areas are reported as having
well-developed coral reefs and, like the Siete Pecados Islands,
nave been designated as Marine Core Zones. Unfortunately,
we were prevented from visiting these areas during our survey
due to high seas and exceptionally strong winds. In addition,
there is considerable need for more information on potentially
rare and endangered marine wildlife such as sharks, several
endemic reef fishes and corals, dugongs. and sea turtles. One
way to fill this information gap would be to work with various
uriversities, encouraging and financially supporting students
to undertake graduate research work involving the biology.
distribution, and conservation of these species. Another
worthwhile venture would be to convene a workshop that col-
lates existing geophysical, political, ecological, cultural, and
socio-economic information. which all relevant experts and
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stakeholders might review twgether to achieve con
sirategy and to dentify information gaps.

SCHSUS On &

4} Implement or strengthen cmservaﬁ&m programs for
rare : and endangered marine wildiife. The Calamianes area
har m)“ a number of rare endesmic marine species. These need
0 be identifiec and conservation action shouid be taken to
1ect ‘hezr remaining populations a *m critical habitats. For

g, during the current RAP, s drals were
identified. which are possib!
atdition, at least five endemic fishes, %Mluéir_g ‘:hrse new
spccies were recorded. At least one of these (Labracinus
fus) is extremely rare and appears to be highly
Wstmzci in terms of habitat preference. It was previously
known from a singie specimen coliected nearly 'O years ago
at Culion Island. About 10 individuals were mgp ] during
the 1998 survey, most on the shaliow fringing reef at Lajo
Isiand {site 19).

5) Develop tourism in & fashion that supports marine con-
servation. The northwest ¢ coast of Busuanga, partdcularly
Cutod Bay and the peninsul mediately 1o the west, has
been proposed as a site for major ourism development by the
Philippines Department of Tourism {(DOT, 1999), Whﬂe con-
siderable analysis is still required to determine the regional
ignificance of the Calamianes’ coral reef species diversity,
we do know that the region is @ global priority for conserva-
tion mainly because it supports the reatest diversity of reef

corals vet known. Although the R’\P resuits indi a:&e & more
diverse coral fauna in other areas of the Calamianes
northwestern section of Busuanga {sites ‘134 ) was relatively
diverse for corals, moll S
Ka;an‘pnsaman Hs;and 13 ? was pdnwb’am n xabie for its
combination o : "fsﬁ and coral diversity. The west coast
of Busuanga also supports a sigmificant dugong population,
perheps the largest in the Calamianes. Therefore we recom-
mend that at least part of this area be considered as 2 marine
core zone. Although it ﬁncmachﬂi on the area recommended
for wourism development by DOT, there is no reason why
tourism and reef conservation couid not be developed ina
complimentary fashior. However, there will need to be strict
guideiines 1o avoid adverse affects on coral reefs due to devel-
opmen:zl activities such as land clearing, sewage disposal,
a*‘-d habitat alteration. One aspect of tourism that has proved

beneficial in other locations is the urnofficial policing prov lu\,d

by the constant presence of tourists and tour pperators, which
discourages illegal and destructive fishing practices and other
conservation breaches.

The social implications of major tourism development are
probably more serious. According o PNNI (a local NGO},
the people of western Busum g3 were not even aware that
their area was being ’pmpm@ d as a major overseas tourist
destination. This is a serious oversight and needs o be
addressed. it is essenti hm local communities benefit from
any tourism dev uopmem, If this fails to happen their eco-
nomic livelthoods will rely on further exploitation of natural
resources i an already highly stressed environment. There is
2180 concern that the Dropm&, dev eiopinent will by pass
Coron, and that its local economy will also rely on over-
exploitation of terrestrial and marine resources. Coron is
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presently the gateway two the Calamianes. but this would
change with the construction of the proposed international air-
port. A pleasant waterfront town with views of spectacular
limestone peaks, Coron has great tourist potential, but current-
iy sutfers from the consequences of poor sanitation. For
example, during our stay at the main waterfront hotel we were
constantiy exposed 0 g malodorous sterch resulting from a
mix of human waste and garbage that is discharged directly
into the adjacent sea. Tourism development therefore needs 0
ensure that there are benefits w the local population, and that
it does not result in increased pressures on the environment.

6} impkmem an env. nmnmemaﬂ awaremss mmpaﬂgm i\i

ir environment. Mm if they are
in the case of endemic species they
asuaily have no idea that the only existing populations are
restricted to their erea. Therefore education, conceraing the
special nature of their natural heritage and the urgent need
o protect it, is essential. There are a variety of options for
accompiishing this ask. depending on local circumstances.
These include incorporating biodiversity and conservation
o primary and secondary school curricula, distr
of graphic posters that convey important conservation mes-
sages, slide shows anc free public lectures. and booklets
Forwnately, there are many successful examples of education-
al programs to draw from within the internationa! conserva-
tion communizy to guide one for Palawan.

7} Promote community participation in conservation plan-
ning and management. Municipalities and barangays must
play a major role in conservation plenning and menagement.
Most coral reefs lie within the three nautical mile limit of
municipal waters, which are under their jurisdictior. Their
proximity and legal claim over these waters identifies them as
a key target group for implementing marine conservation
measures,

8} Enforce existing laws. Altho ug1 existing iaws govern
land use, wildiife conservation, and fishing, there is an obvi-
ous need for more effective enforcement to curb a variety of
itlegal act During our brief stay in the Calamianes we
witnessed iilegal wrawling operations and the use of highly
destructive muro-ami fishing methods, We also witnessec
nummerous reefs that were partly or wholly destroyed by blast
fishing and cyanide fishing. Clearly, these iliegal activities
must cease if conservation measures are to be successfuily
implemented. Local and national governments need to allo-
cate funds for patrol boats, trained personnel, and other
required resources. Moreover, effective enforcement needs to
be backed up by adequate penalties in the form of heavy
fines, confiscation of boats and fishing equipment, and/or jail
sentences.

9} Enact mere effective laws that actually regulate fishing
activities. Unfortunately, fishing policies are usually formu-
iated 1o address the current fisheries situation, with little or no
:egd"a to future implications. In esserce, the industry has
een governed by a “self-reguiating” cycle of collapse. slow
recovery, and overfishing. What is really needed are sound
management guidelines that tight'y regulate the type and
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quantity of gear allowed. as well as strict catch quotas for
various types of fishes, based on sound biclogical infor-
mation Certain non-sustainable methods such as spear-
fishing or live hsh-collecting with the use of either
SCURA or hookah equipment should be totally banned,
regardless of core zone status, and illegal use of explo-
sives and cyanide should also be eliminated

10) Establish a long-term envirenmental monitoring
program. Periodic marine biological surveys are recom-
mended to monitor the status of reef environments and of
rare. endangered, or lecally endemic species As in other
parts of the western Pacific, marine biologists could assist
1 the design of simple and 1nexpensive, put effective
monitoring protocols which local residents, NGOs. and
government officers could conduct on their own A moni-
toring program is especially recommended for any areas
that are slated for major tourism development such as the
northwest coast of Busuanga It 1s important to gather
critical baseline information including environmental aazi-
ables as well as a basic inventory of major groups of
organisms such as corals, molluscs, crustaceans, echino-
derms, and fishes [n this way, any future deleterious
alteration of reef ecosystems can be more easily recog-
nized and necessary remedial action initiated to prevent
further degradation

11) Promote cooperation among relevant government
departments. Marine environments and conservation
1ssues involve an overlap of agency responsibilities and
jurisdictions All too often government departments, both
local and national, seem to operate independently from
one another, even though coastal management requires
close collaboration between multiple agencies We there-
fore recommend that the government of the Calamianes
commit to developing an integrated coastal management
strategy, which should lead 1 better inter-agency coordi-
nation It is particularly unportant to coordinate the rec-
ommendations and actions of the Palawar Council for
Sustainable Development, Bureau of Fisheries and
Aquatic Resources, Department of Tourism. and the
Department of Environment and Natural Resources, as
well as municipal government bodies

12) Make fishing laws consistent between municipali-
ties The municipal governments of the Calamianes and
other parts of northern Palawan should coordinate efforts
to establish consistent fishing regulations The existing
situation, 1 which some forms of non-sustainable fishing
practices (e g . use dFhookah) are allowed 1n one munici-
pality but are illegal mn another, is confusing and detri-
mental to conservaton of the overall Calamianes region

13) Review policies governing public access to pearl
farms. The proliferation of pearl farms on Busuanga and
other areas of northern Palawan has reduced the area for
traditional fishing, thus placing additional pressure on
remaining areas. Local fishers probably should be grant-
ed free fishing access to pearl farm waters, but a study
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needs e be commissioned to determine the effect this action
would have on the local subsistence economy One important
aspect that needs to be considered if free access were granted
would be the elimination of the existing “marine reserve”
function of pearl farms.

14) Address safety issues when fishing boats are converted
to tourism use Although there are national regulations gov-
erning health and safety i1ssues aboard passenger vessels, there
ace no local laws covering limits on passenger capacity, num-
ber of life tests, and required navigational equipment Boat
operators should be compelled to comply with safety regula-
tions before their vessels are registered
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TECHNICAL REPORTS

CORALS (ZOOXANTHELLATE
SCLERACTINIA) OF THE CALAMIANES
1SLANDS, PALAWAN PROVINCE,
PHILIPPINES

I, E. N. Yeron and Douglus Fenner
Summary

* Tne Philippines has the highest recorded diversity of
shallow-water scleractinian corals. Parts of Indonesia are
comparable, but relevant studies arc incomplete. The
present survey raised the known species total from 349 to
at least 462. and at least 30 additional species can be
expected.

° At leas: 21 undescribed species were identified
during the survey; an unexpectediy high number for such
a restricted area.

*  Judging from the results of this survey and past work it is
likely that the northern Palawan region has a higher coral
diversity than other parts of the Philippines.

o Despite the heavy impact of fisheries, including destruc-
tive fishing methods such as cyanide, explosives, and
muro-gmi, most of the sites had & significant amount of
live coral and overall coral diversity for the Calamianes
was impressive,

Methods

The coral survey tearn consisted of two persons. One of us
(JENV) was mainly cccupied with collecting and photograph-
ing new, rare, or unusual species. This was accomplished by
randomly swimming around the site, with the aim of covering
all habitat situations 1o a maximum depth of about 40 m. The
other person (DF) primarily recorded as many species as pos-
sibie. The basic method consisted of underwater observa-
tions, usuelly during a single, 60-90 minute dive at each site.
The name of each species identified was marked on a plastic
sheet on which species names were printed. A direct descent
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Table 1. Genera with the greatest number of species

was made i most cases to the base of the reel, to or beyond
the deepest coral visible The bulk of the aive consisted of a
slow ascent along the reef in a zigzag path to the shallowest
point of she reef All habitats encountered were surveyed,
including sandy areas. walls, everhangs, slopes, and shaliow
reef. Areas typically hosting few or no corals, such as sed-
grass beds and mangroves, were not surveyed

Results

A total of 305 species in 74 genera of stony corals (293
species and 49 genera of zooxantheilate Scleractinia) were
recorded (Appendices 1, 2) Most of these are illustrated in
Veror (2000) The coral fauna consists mainly of Scleractinia
The genera with the largest numbers of species found were
Acvopora, Montipora, Pavona, Fungia, Leptoseris, Porites,
Lobophyllia, Favia, Echinopora, and Astreopora  These 10
genera account for about 46% of tne total observed sclerac-
tinzans {Table |

GENUS NO, SPP.

1 Acropora ! 40
2 Montipora 23
3 l Pavona 12
4 i Fungia i1
4 1 Leptoseris | 11
6 ‘l Porites ‘ 10
7 Lobophyllic 9
8 Favia 8
9 Echinopora 6
9 Astreopora 4

Acropora anc Montipora are invariably the two most specicse
genera on western Pacific reefs, whereas the remaimng gen-
err, show considerable variation m ranking depending on geo-
graphic location (Table 2}
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Table 2. Genera with the greatest number of species for various sites in the West Pacific: eastern and western Australia (E. Aus. and
W. Aus.), Philippines (Phil.), Japan (2ll from Veron, 1993), and the Calamianes Isiands (Calam.}, Philippines {present survey).

1 Acropora 19
2 Montipora 9
3 Porites ]
4 Fuavia 4
3 Goniopora ( 4
6 Fungia ’ 4

i 7 Pavona 2

; 8 Lepioseris 2
9 Cvcloseris 3
10 Psammocora 2

1

W ww s NNDS B

| 17 18 13
10 9 8
6 6 3
4 4 3
3 4 1
4 3 3
3 3 4
2 3 4
3 2 1
2 2 2

Discussion

A total of 349 species of zooxanthellate sc eractinian corals
aere previously recorded from the Philippines [Appendix 1)
These records were primariiy from Veren and Hodgson
{1989), which accommodates h e extensive work of Nemenzo
and his colleagues An updated last w as compiled in Veron
(1993) This number has subsequently been greatly increased
from a spectrum of taxonomu:c studies associated with the
recently published book Corals of the World (Veron, 2000)
During the present survey. an unexpected high number (at
least 21) of undescribed species was discovered and several
records previousty considered ai doubtful were confirmed
Most of the species iabeled "sp ” in Appendix 1 are likely to
be undescribed: some of these await confirmation or further
study

The total number of recorda of Philippines cords now stands
at 462 A further 37 species are expected to occur 1 the
Philippines on biogeographic grounds. but they have not been

verified. A total of 499 species is thus likely to occur in the
Philippines.

Although it is difficult to compare the species diversity of the
Philippines 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).

Judging from the results of this survey and past uork it is
likely that the northern Palawan region has a higher dis ersity
than otner parts of the Philippines. although further surveys
are required, particularly a Luzon Strait and the area encom-
passing the entire eastern coast of the archipelago The dis-
covery of 21 new species (Table 4) during the present survey
is very significant, considering this number 1s more than the
average described worldwide for an entire year

Aside from the discovery of new species, one of the most
interesting finds was the documentation of two very distinct

Table 3. Comparison of coral faunas of various regions

Philippines

Eastern Papua New Guinea
Ryukyu [slands/Yaeyama Islands
Great Barrier Reef, Australia
Northwest Shelf, W. Austraiia
Marshall Islands

Red Sea

Andaman and Nicobar Islands
Carribean Sea

Hawaiian Islands

380
370
350
300
250
180
110
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Tobkle

These were receatly descr

4. New species observed/eollected during the 1998 Calamianes RAP survey.
ibed by Veron {2000},

! Family Acmp@mdae
| Acy
|

ropora fenneri
Acropore
Acropora gomezd

U Anacropora pillai
i Mongipora hodgsoni
Montipora palawanensis

s
M

ipora porites

Montipora verruculosus

Family Oculinidae

o Gualaxea longisepta

| Family Pectiniidae
Echinophy

Mycedivm steeni

Acanthastred r
Loboph
Microm:
Montasirea colemani
Fammiv Faviidae
Favites micropentagona
Favites paraflexuosa
P; Zyra acitd

Pl F?

Gon iastreg

ogularis

¢ serrgius

wsa diminuta

me what appears o be 2 51*1g1v gerus of a relative-
L (Nemenzophyilia). The two types are cifferent

f to warrant assignment to separate genera, vet besed on
skeletal m&mclcrmu they clearly belong 1o one genus. The
phylogene *mpllmtnu,‘s of this unigue phenomenor are as
Vel un km

:“ﬁ
n

Approximately two-thirds of reefs surveyed were constructed
on terrigenous substrates with verv Jittie cementation by
corailine algae. Thus, reef habitats in the Calamianes are
marily of the continental variety as opposed to oceanic. T
finding supports the geoiogical datz for the origin of this
sion {see discussion section at end of introductory chapter}

surveyed reefs presented a wide range of coral develop-
ment, al‘fhmgh most were of the fringing type. Despite the
heavy impact of fisheries, inciuding destuctive fishing meth-
ods such as cyanide, explosives, and muero-ami, most of the
siles 1 2¢ a significant amount of live coral, and overall coral
diversity for the Calamianes was impressive. There were,
however, occaskonai sites that were dev ast&t ed, particuiarly
those lving along the southwestern coast of Coron Island
{Stations 24~25). The best sites for overall diversity and aes-
thetic guality were Stations 3, 15, 26, and 38, Additionally,
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Station 32 near Rhodes Island (Halsey Harbour), rated highly
due to the number of rare and new discoveries made there.

A list of coral species observed et the various stations is
inciuded in Appendix 2. The list was compiled by D. Fenner
and is not intenced o be comprehensive for each site, but
rather to serve as a gulde to the mainly common species that
were observed. For this reason. the table should not be used
1o compare overall species richness betweern sites.
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TECHNICAL REPORTS

MOLLUSCS OF THE CALAMIANES ISLANDS,
PALAWAN PROVINCE, PHILIPPINES

Fred E. Wells
Summaory

¢ A total of 648 species of molluscs belonging to 96
families were reported during the RAP survey of the
Calamianes Group. Ail of the species with well-known
distributions are widespread in the Indo-West Pacific:
none are endemic to the Philippines.

¢ A total of 38 stations were investigated, with a mean of
57.9 + 2.8 (SE} species collected pes station. The riches:
stations were the middle OF the west side of Tara Island
{Station 1} and a smail island south of Talampulan Island
{Station 17}, both with 93 species. The lzast diverse
station was Ilutuc Bay (Station 11) with 11 species.

e 'Thediversity of molluscs coliected on the Calamianes
expedition is higher than on any of the author’s previous
expeditions to Papua Sew Guinea, Western Australia,
Christmas Island, and Cocos {Keeiing) Isiands.

»  More species of molluscs can be expected from the
Calamianes with increased collecting effort. Moreover,
rapid survey techniques are no?conducive to the
collection of small, cryptic species.

* A scarcity oF octopus and ornamenta! shells is Indicative
of high fishing pressure. Aside from the smait Tridacrea
crocea, and 10 a lesser extent 7. squamosa, very few
living giant clams were seer during the expedition.
While the species were recorded from anumber OF
stations, the majority of the records were based on deac
shells, and populations appear to have been overfished.

¢ Excessive ramoval of omamental she'ls has car sed
substantial damage to coral reef ecosystems in other areas
of the Philippines, and very few specimen shells were
found during the Calamianes RAP.
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Introduciion

This 1s the second report from the Marine Rapid Assessment
Program (RAP) in the Indo-Pacific region. The first was
undertaken in Milne Bay, Papua New Guinea in October 1997
{Wells, 1998).

As indicated in the report from the first survey, moliuscs were
chosern in addition to corals and coral reef fishes 10 serve as
an example of the diversity of other invertebrates and to pro-
vide information against which to compare the data obtained
from corais and fishes. Specifically, molluscs were chosen
because:

the marine environment;

«  the group is relatively well known taxonomically and
there are reliabie guides to the larger species; and

e they are ecologically and economically important.

Diversity of moliuscs is exceedingly high in the tropical
waters of the Indo-West Pacific, particularly in coral reef
environments. Gosliner er af. (1996} estimated that approxi-
mately 60% of ail marine invertebrate species in the area are
molluscs. While moliuscan diversity is known to be high on
coral reefs, no estirnates are available for the total number of
species in any Indo-West Pacific coral reef system. Ia fact,
there are few estimates available of the number of molluscs
living in any particular area.

In recent years the Western Australian Museum has conducted
a number of corzal reef surveys in Western Australia and
adjoining areas such as Christmas Island and the Cocos
{Keeling) Islands, both in the Indian Ccean. Data in the
reports pubiished from this work provide a basis of compari-
son with the work undertaken in the Calamianes Group.
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Materials and Methods

Moliuscs were collected at all 38 sites visited during the sur-
vey Scuba dives were made at most sites and ai many habi-
tats as possibie were inventoried to proviae as complete an
indication or dirersity a5 could be made an a snort investiga-
uon At some stations intertidal collecting by hard was
undertaken at low tide, particularly during morning spring
tides 1n the first week of the expelitio:  [in ¢ restrictions anc
the absence of suitable strandiine5 on the beaches prevented
beach collecting of dead shells io obtain additional records

In all cases representatives of each species were returned to
the boat where they were identified using standard shell
books. paract arly Springsteen and Leobrera (1986). Gther
references consulted during the trip mere Cernchorsky (1972},
Wells and Bryce 11989, 1993). and Lamprell and Whitehead
(1992) Additional publications on parti sular groups were
consulted after the expedition was completed

Results and Discussion
Biodiversiny of molluscs

A totzl of 648 species of molluscs belonging to 96 families
were collected during the expedition There were 469 gas-
tropods, 163bivalves, 7 chitons, 5 cephalopods and 2
scaphopods; no aplacophorans were collected The prepon-
derance of gastropods 15 1 accord with previous studies 1sing
the same methodology, except that the lack of extensive
sandy mudflats surveyed in the Calamianes areas meant that
the proportion of bivalves Was lower than on some of the pre-
vious trips  Four of the most diverse families were gas-
tropods Conidae (44 species). Cypraeidae (36); Thaididae
(30); and Mitridae (24) Veneridae (37) was the most diverse
bivalve family and the second most diverse overall All Of
the species with well-known distributions are widesprea3 in
the Indo-West Pacific: none are endemic to the Philipp nes

4total of 38 stations were investigated, with a mean of 57 9
+ 2 8 {SE) species of molluscs collected per station  The
nichest stations were the middle of the west side of Tara
Island (Station 1) and a small island south of Talampulan
Island (Station 17}, both with 93 species; the least diverse sta
tion was Illutuc Bay (Station 11) with {1 species

The diversity of molluscs collected on the Calamianes expe-
dition 18 higher than on any previous expedition undertaken
by the author, being marginally higher than in Miine Bay,
Papua New Guinea (638 species) and the Montebello Islands.
Western Australia (63 1) (Table 1) Both Milne Bay and the
Montebellos have a high degree of habitat complexity that
was reflected in all of the animal groups sampled, not just
molluscs Habitat diversity at stations sampled in the
Calamianes Group was lower Most stations were fringing
reefs along the coast, no open water ztoll reefs were sampled
during the survey This combination of high mollusc diversity
despite the low habitat diversity suggests that the Calamianes
Group has a higher diversity of molluscs in each habitat than
occurs 1 either Milne Bay or 1n the Montebellos

The data discussed above can be compared to provide infor-
mation on the relative diversity of moliuscs m different areas
because the same person collected them {with additional help
on some expeditions), using the same methodology
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However, the 648 species of moiluscs recorded from the
Calamianes Group should not be considered tke total number
of species t be found on coral reefs in the area. particularly
as the survey did not include offshore atoll reefs. The majori-
ty of molluscs living on Indo-West Pacific coral reefs are
small and/or cryptic, and no short-term expedition wiil record
all species. TO do so would require an intensive survey OVer a
number of years.

During a survey suci as this. all species collected oON the first
day of the expediticn are new records for the survey. On the
second and subsequent days the number of new records
declines as progressively more species are recorded from two
or more sites. This decrease in new records provides a mech-
anism for estimating the total numbet of species of molluscs
chat would be recorded Inthe Calamianes area if additional
time were available for the survey. A logarithmic regression
was calculated on the data using the equation: y =A *+ B In X.

Calcuiated coefficients aere:
A=113.93.B = 196.13, r = 0.9957

The r-value indicates that the regression explains over 99% of
the variation. Thus, an expedition lasting 30 days would be
expected to collect a total of 781 species. A 100-day trip
would collect 1017. This suggests that the 651 species col-
lected over the 15 days of the expedition produced a cost-
effective sampling of the molluscs present in the area. If the
expedition time were doubled, the number of species of the
more conspicuous moluscs collected would predictably have
risen by only 20%.

While there is no overall list of the molluscs of the
Philippines. two publications indicate that the group is highiy
diverse in the archipelago. Just after the turn of the century,
Hidalgo (1904-05) recorded 3,i 28 species of molluscs from
the Philippines. This figure included non-marine molluscs
and erronecus records: but nevertheless serves as a meaning-
ful indicator Of a diverse fauna. More recently, Springsteen
and Leobrera (1986} figured nearly i,700 marine mollusc
species. Some are deepwater species or are characteristic of
non-coral reef shallow habitats such as mangroves. However.
Springsteen and Leobrera point out that their book is not
intended B be comprehensive and many more species are
known to occur in the area.

There was 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 Pedum spondyloidaewsm, which lives in scleractin-
ian corals. This species was found at 35 of the 38 stations.
Other species recorded at 24 or more stations were the
bivalves Tridacrnea crocea, Tridacna squamosa, and Barbatia
ventricosa, and the gastropods Riinociayvis asper, Lambis
fambis, Conus musicus, and Drupelia cornus.

Drupella cornus and other members of its genus feed actively
on corals. Several cutbreaks Of Drupella have caused consid-
erable damage on coral reefs. particularly in the Ningaloo
Marine Park in Western Australia. Such damage was not
observed in the Caiamianes Group, with only isolated smail
patches of corals showing evidence of having been eaten by
Drupelia.
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Table 1. Results of previous surveys of molluscs using the same collecting technique.

Calamianes Group 1 648 This report
Milne Bay 19 637 Wells, 1998
Montebello Islands 19 631 Wells, Slack-Smith & Bryce, 2000
Abroihos Islands Accumulated data 462 . Wells & Bryce, 1997
Christmas Island 12 plus accumuliated | Wells & Slack-Smith 1988
data 490

Ashmore Reef 12 433 Weils, 1993

. Kimberleys (1988) i9 413 Wells, 1988
Cocos (Keeling) Islands 20 © 380 on survey; total Wells, 1594

known fauna of 610 spp.
Kimberleys (1991) 19 317 Wells, 1992
Scott/Seringapatam Reef 8 279 Wells & Slack-Smith, 1986
Rowley Shosls 7 260 Wells & Slack-Smith, 1986
Kimberleys (1994) 13 232 Wells & Bryee, 1995
Exploitation of moliuscs in the Calamianes Group Agﬁmgwiedgmgms

A single specimen oF octopus was found at one station, Low
abundance of octopus is a reflection of very high fishing pres-
sure, seen in the constant presence of octopus fishermen at
many sites throughout the survey. Octopus fishermen operate
individually from small rafts. swimming the rafts along the
reefs and using lures to attract them off the bottom. Each raft
is operated ail day for a total catch OF 3-5 kg; down consider-
ably from catches a few years ago (I, Ingies, pers. comm.}.
Several rafts are based on one mother boat that proc *eds
along the reef on successive days. Although there is relative-
ly low human population density in the Calamianes, local
fishing pressure is intensified by fishermen from other areas.
One or more octopus fishermen were encountered on most
days of the expedition. Low abundances of other fished
species such as spider shells, conchs and abalone were simi-
larly encountered.

Aside from the small Tridacnea crocea, and 1o a lesser extent
T. squamosa, very few living giant clams were seen during
the expedition. While the species are recorded from a num-
ber of stations, the majority of records were based on dead
shells. and populations appear o have beenr overfished.

Low quality seashells are collected worldwide and used for
production of trinkets and other products. The fishery for
such shells is extremely high in some areas of the Philippines,
and extensive damage to reefs has resulted. However, such
damage has not yet occurred in the Calamianes Group.

The specimen shell fishery is refatively small when compared
to the fishery for low quality shells, but some individual spec-
imen shells can command high prices (in excess of US$
1,000). Very few specimen shells were found during the
expedition to the Calamianes Group. While no evidence was
found of specific fishing for specimen shells, it is likely that
octopus fishers and other fishermen working on the reefs
opportunistically collect them.
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The diversity of molluscs recorded in the present survey was
enhanced by the assistance of the other team members in col-
lecting live and dead sheils for me during the survey. Isin-
cerely thank them for this assistance and enjoyed being on the
expedition with them. In addition, I thank Mr. Andrew Reeves
and Dr. Patrick Berry for access to the collections of the
Western Australian Museum while [ was on a leave of
absence.
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REEF AND SHORE FISHES OF THE
CALAMIANES ISLANDS, PALAWAN
PROVINCE, PHILIPPINES

Gerold B. Allen

Summary

+  Alist of fishes was compiled for 38sites. The survey
involved 58 hours of scuba diving to a maximum depth
of 35 m.

*  The Calamianes Group has a relatively diverse reef fish
fauna. A total of 736 species were observed or collected
during the present survey. An extrapolation method
using six key index {amilies (Chaetodontidae,
Pomacanthidae, Pomaceniridae, Labridae, Scaridae, and
Acanthuridae) indicated a total fauna of at least 888
species.

s Species numbers at visually sampled sires ranged from
106-208, with an average of 158 per site.

s The islands off northeastern Busuanga including Tara,
Dimaquiat, Tancbon, and Dimipac were generally the
richest areas for fishes with an average of 189 species
per sire. The lowest diversity was in the northwest sector
of Coron Bay where an average of 113 species per site
was recorded.

= The fish fauna of the Calamianes Group consists mainly
of widely distributed Indo-Pacific species that are
associated with corat reefs.

= (obies {Gobiidae), damselfishes (Pomacentridae), and
wrasses {Labridae) are the dominant groups in the
Calzmianes Isiands in terms of number of species {101,
95, and 83 respectively) and number of individuals. The
nurmber of gobies is particularly remarkable considering
that this group is difficult to survey with visual
techniques, and many more species can be expected.

¢ The overwhelming majority of reef fishes in the
Calamianes are either carnivores or planktivores, feeding
on a wide variety of invertebrates and fishes, The
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:ing 25% of the {aune are either herbivorous or
omnivorous.

= Although reef fish biodiversity is high in the Calamianes
Group, habitat rsity was relatively low. Morze often
than not, the reefs were typically weli-sheltered and
subject to varying degrees of siltation with minimal
ocean currents.

»  The Calamianes Group is home 10 several rare or

ademic fish species including twoe blennies (Ecseniy

kursi and Istiblenniug colei). and a dottvback (Labi

atrofasciatus). In addition, three undescribed species
were collected: a dotiyback (Pseudochiromis). a
damseifish (recently described as Alirichthys curatus),

!

and a blenny (Ecsenius).
Introduction

This section of the report contains comprehensive documenta-
tion of the reef and skore fish fauna of the Calamianes Group
based on results of Conservation Internztional’s Marine RAP
survey during February 1998, The background of this project
and description of the 38 survey sites are provided in the
intreduction to this report.

The principle aim of the fish survey was to provide a compre-
hersive inventory of the reef species inhabiting the
Calamianes Group. This segment of the fauna includes fishes
living on or near coral reefs down 1o the imit of safe sport
diving or approximalely 45 m depth. However, the maximum
depth for this particuiar survey was 35 m, due 10 a lack of
steep outer slopes typically found in other coastal areas of the
Indo-Pacific. Survey activities therefore exciuded deepwater
fishes and offshore pelegic species such as flyingfishes, tunas,

and biilfishes.

The results of this survey facilitate a comparison of the faunal
richness of the Calamianes with other parts of Southeast Asia
and adjoining regions. However, the list of fishes presented
below is still incompiete, due to the time restriction of the
survey {13.5 days) and the secretive natwre of many small
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reef species. Nevertheless, a basic knowledge of the cryptic
component of the fauna in other areas and an extrapolation
method that uses key “incex” families can allow for an esti-
mation of the overall species total.

Methods

The fish portion of this survey involved 38 hours of scuba
diving by the author to a maximum depth of 35 m. A list of
fishes was compiled for 38 sites. The basic method consisted
of underwater observations, in most cases made during a sin-
gle, 60-90 minute dive at each site. The name of each species
encouniered was written on a plastic sheet attached to a clip-
board. The technique typically involved a rapid descent (o
20-35 m and then a slow, zigzag path was traversed on the
ascent back towards the shallows. The majority of time was
spent in the 2--12 m depth zone, which consistently harbors
the largest number of species. The visual transect at each site
included a representative sample of all bottom types and habi-
tat situations, for example rocky intertidal, reef flat, drop-offs,
caves (using a flashlight if necessary), rubbie and sand patch-
es, etc. Only the names of fishes that could be identified with
absolute certainty were recorded. However, there were very
few (less than about 2% of those observed} which could not
be identified to species level.

The visual survey was supplemented with 10 small collections
procured with the use of the ichthyocide rotenone and several

specimens that were collected with a multi-prong spear
propelled by a rubber sling. The purpose of the rotenone
collections was t0 flush out small, crevice and subsand-
dwelling fishes (for exampie eels and tiny gobies) that are
never recorded with the visual technique. Atotal of 51
species were added by using this method.

Resclis

The total fauna recorded during this survey of the Calamianes
Islands consists of 736 species belonging to 250 genera anc
70 families (Appendix 4). Nearly a'l of the fishes appearing
in che list are illustrated in Alien (1£91,1993, 1997). Myers
(1989)., Kuiter (1992), or Randall er al. {1990},

General faunal composition

The fish fauna Of the Calamianes consists mainly of species
associated with coral reefs. The most abundant families in
terms of number of species are gobies (Gobiidae), damselfish-
es (Pomacentridae), wrasses {Labridae), cardinalfishes
{Apogonidac), butterflyfishes (Chaetodontidae), blennies
(Blenniidae), groupers (Serranidae), parrotfishes {Scaridae),
surgeonfishes {Acanthuridae), and snappers (Lutjanidae).
These 10families collectively account for about 66.5% of the
total observed fauna (Table 1).

Toble 1. Ten Largest Families of Calamianes Group.

' { ‘ Gobiidae 102 13 ;

J 2 ; Pomacentridae 9% 13.2 J

: 3 Labridae 83 13.3 .

j 4 Apogonidae 61 8.2 ;
5 Chaetodontidae 33 45

i 6 Blenniidae 29 3.9

] 7 Serranidae 26 3 ‘

]' 8 Scaridae 25 3.4

| 9 ‘ Acanthuridae 19 2.6

i 10 Lutjanidae 16 2.2
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Table 2. Emily rankings i terms of number of species for varicus localities 1n the Indo-Pacific region. Data for Milne Bay is from
Allen {1998), for Flores from Allen and Kuiter (1994, unpublished), for Komodo from Allen (1995, unpublished), for the Chagos
Islands from Winterbottom et al.(1989), and for the Marshall Islands from Randall and Randall (1987).

Gobiidae I 2™
Pomacentridae 2% 1*
! Labridae 3+ | 3
Apogonidae 4" 4%
Chaetodontidae 5% 7
Blenniidae 6 | 6"
Serranidae 7 4%
Scaridae g 10®
| Acanthuridae g 8"
Lutjanidae | 16® gt

1 st | 3rd ist 1 st
3rd ) ‘ lst 3rd 4th
Zné 2nd 2nd 2nd
41&1 4th 6th Sth
f?th 61{2 1 11}\ 82}1
63} 8:}1 931 61}1
S"J\ Sth 41}1 3rd
10 10 12° 10
81}1 73}1 8!}1 7T.h
9 9 7™ 18"

The relative abundance of Calamianes fish families is similar
to other reef areas n the Indo-Pacific, although the ranking of
individual families is variable as shown in Table 2

Habitats and fish biodiversin

The species occurring at an individunal locality are largely
dependent on the availability of shelter and food Coral and
rocky reefs exposed to periodic strong currents are by far the
richest habitat in terms of fish biodiversity These reefs pro-
vide an abundance of shelter for fishes of all sizes and the

currents are vital for supporting numerous planktivores, the
smaller of which provide food for larger predators The highest
nambers OF fish species are usually found at sites that mcorpo-
rate the following features (1) predominantly coral or rock reef
substratum, (2} relatively clear water, (3) periodic strong cur-
rents, and (4) presence of additional habitats (sand-rubble, sea-
grass, mangroves,etc.) m close proxinuty (i.e., within easy
swimming distance of the primary coral reef habitat) The
number of species found at each site during 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

Table 3. Number of species observed and Coral Fish Diversity Index
{CFDI) values for each site (CFDI assessment is discussed in the text
below)

i

2 208 132
3 178 110
4 176 95
5 107 47
6 136 78
7 164 102
8 167 82
9 a4 117
10 204 129
n 5 0
12 | 11 55
13 ] 127 88
14 177 A
15 174 125
16 164 103
17 179 115
18 162 108
19 102 53

21 196 105
22 191 105
23 142 85
24 186 | 108
25 | 110 | 39
26 149 88
27 127 68
28 | 167 94
29 178 413
30 200 100
31 211 119
32 129 56
33 111 26
34 166 97
35 126 87
36 125 70
37 106 51
38 163 4
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Station 11 was disregarded in this calculation as the dive was
terminated after only a few minutes due to the sightings of the
dargerous box jellyfish.

Types of substratu

Coral and rocky reefs are by far the richest habitat in terms of
fish biodiversity. The best sites for fishes (Table 4) were
invariably locations where coral reef was the dominant sub-
stratum, although these areas usually inciuded a mixtare of
other bottom types, particularly sand or rubble. Mangroves,
seagrass beds. and pure sand-rubble areas were the poorest
areas for fish diversity. Silty bays and harbors, although sup-
porting 2 variety of hard corals, also had impoverished fish
communities. The {ive sites where less than 120 species were
recorded (5, 11. 12, 19, 37) invariably consisted of highly
sheltered embayments with relativly heavy siltation.

Table 5 presents a comparison of the fish fauna of major areas
surveyed within the Calamianes Group. The nighest average
number of species (189) was recorded for the island areas
lying off the northeastern coast of Busuanga. The lowest
value was for sites within Coron Bay.

Index of fish diversity (CFDD)

in response to the need K 2 convenient method B assessing
and comparing overall coral reef fish diversity in :he

Indo-Pacific, region I have devised a rating system based on
the number of species present belonging to the following six
families: Chaetodontidae, Pomacanthidae, Pomacentridae,
Labridae. Scaridae, anc Acanthuridae. These families are
particularly good indicators of fish diversity for the following
reasons:

¢ They are taxonomically well documented;

= They are conspicuous diurnal fishes that are relatively easy
to identify underwater;

* They de the “mainstream’” species, which truly
characterize the fauna of o particular reef (collectively, they
usually comprise more thar 50% of the observable
fishes);

¢ The families, with the exception of Pomacanthidae, are
consistently among the [0 most speciose groups of reef
fishes inhabiting a particular locality in the tropical
Indo-west Pacific region; and

s Labridae and Pomacentridae in particular are very speciose
and use a wide range of associated habitats in addition to
coral-rich areas.

The Coral Fish Diversity Index (CFDI) method consists first

of counting the total number of species present in each of the

six families. It is applicable at several levels:

» Single dive sites;

= Relatively restricted focalities such as the Calamiznes
Isiands; and

= Countries, major island groups, or large regions.

Takle 4. Ten richest fish sites recorded during the Calamianes survey

31 Research Channel, Culion Is. 211 119
2 © SW end of Tara Is. 208 132
16 . SE end of Dimipac Is. 204 1289
30 NW coast of Culion Is. f 200 100
1 W side of Tara Is. ! 196 126
21 SE end of Galoc Is. ‘ 196 105
22 SW end of Galoc Is. 191 105
24 Calis Point, SW end of Coron Is. 186 108
9 S end of Tanocbon Is. A 117
| 17 Islet S of Talampulan Is. | 179 . 1S

Table 5. Average number of fish species recorded for major areas in the Calamianes Isiands during the 1998 survey

Northeastern Is. (Tara, Dimaquiat, Tancbon, Dimipac)
Northeastern Busuanga

West coast of Busuanga and Culion®

Western Coron Is. (Sites 24, 23, 26, 38}

Northwestern Coron Bay (Sites 19, 27, 36, 37)

189
147
161
152
115

* Represents S0% of total survey sites
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CFDI values can be used to make a reasonably accurate esti-
mate of the total coral reef fish fauna of a particular locality by
mears of a regression formula. This feature is particularly
usefu! for large regions, such as Indonesia and the Philippines,
where reliable totals are lacking. Moreover, the CFDI predic-
tor value can be used to gauge the thoroughness of a particular
short-term survey that is either currently in progress or already
completed. For example, due to time restraints and heavy
reliance on visual observations, 736 species were recorded
during the present survey. However, according to the CFDI
predictor formula, an approximate total of 888 species could
be expected, indicating that 83% of the fauna was actually
surveyed.

The above-mentioned regression formula was obtained from
an analysis of 35 Indo-Pacific locations that have been com-
prehensively studied and for which reliable species lists exist.
The data were first divided into two groups: those from rela-
tively restricted localities (surrounding seas encompassing less
than 2,000 km?) and those from much larger areas
(surrounding seas encompassing more than 50,000 km®).
Simple regression analysis revealed a highly significant differ-
ence {P = 0.0001) between these two groups. Therefore, the
data were separated and subjected to an additional analysis.
The Macintosh program Statview was used to perform simple
linear regression analyses on each data set in order to deter-
mine 2 predictor formula, using CFDI as the predictor variable
{x) for estimating the independent variable (y) or total coral
reef fish fauna. The resultant formulae were obtained: 1. total
fauna of areas with surrounding seas encompassing more than
50,000 km® = 4.234(CFDI) - 114,446 (df. = 13, R?=0.964; P
= 0.0001); 2. rotal fauna of areas with surrounding seas
encompassing less than 2.000 km® = 3.39 (CFDI) - 20.595
{df =18 R*=0.96; P=0.0001).

CFDI values obtained for individual sites, relatively restricted
areas (e.g., Calamianes Islands), or larger regions or countries
can be readily interpreted by referring to Table 6, which is
based on numerous surveys in the Indo-Pacific by the author
and various coileagues.

Summary of CFDI Assessment

A selection of CEDE values ror individual dive sates in the
“coral triangle,” inciuqing several from the current survey, are
compared in Table 7 Oniy one site (2) was ranked in the
excellent category and no extracrdinary sites were recorded
Most sites were assessea as being moderate to good (see Table
3 above) compared to other areas in the Indo-Pacific

The overall CFDI total for the Calamianes Group is 268.
which compares favorably with other restricted Indo-Pacific
localittes. being ranked fifth overa: {Table 8) Owing to the
short-term nature of RAP surveys and the occurrence of many
cryptic fishes that are never seen unless chemical ichthyocides
are usea 1t 1s not possible to obtain a complete species mven-
wry However. with tne use of the regression rormulas given
aboy € 1t 15 possible to extrapolate faunal totals from CFDI
values This method reveals that at least 888 species of reef
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and shore fishes can be expected to occur in the Calamianes.
Using CFDI values to compare more extensive regions it can
be seen from Table 9 that the Philippines possesses the world's
third richest reef fish fauna with an estimated species total of
1.525 specks, of which approximately S8 percent occur in the
Calamianes Islands. The total number of reef fishes from the
Philippines remains unknown and there is a critical need for a
comprehensive survey of past collecting supplemented by
modern surveys.

Zoogeographical affinities of the Calamianes fish founa

The reef and shore fishes of the Philippine islands belong to
the overall Indo-west Pacific faunal community. They are very
similar to those inhabiting other areas within this vast region,
stretching eastward from East Africa and the Red Sea to the
islands of Micronesia and Polynesia. Although most families,
and many genera and species are consistently present across
the region. the species composition varies greatly according to
locality.

The Calamianes Group is an integra! part of the Indo-
Australian Archipelago, the richest faunal province on the
globe in terms of biodiversity. The region forms the center of
what is sometimes referred to as the coral triangle. Species
richness generally declines with increased distance from the
Indonesian center of this region, although a secondary region
of speciation ir. the Red Sea-We stem Indian Ocean counters
this effect. The damselfish family Pomacentridae provides an
excellent exampie of this phenomenon (Table 10).
Approximately 138 species occur in the Indonesian
Archipelago, 122 in the Philippines, 109 in New Guinea, and
only 15 and 16 respectively at Hawaii arid Pitcairn Island.
which lie on the cutermost fringe of the region {Alien, 1991).
The total of 97 species in an area the size of the Calamianes
Group is Indicative of an overall rich reef-fish fauna.

Behavioral modes and feeding relationships

The majority of Calamianes fishes are diurnal coral reef
species. which either live on or near the bottem. or forage on
planktonic items a short distance above it (Figs. 1-2).
Approximately 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 as 20% of the total
fauna, compared to the figure of 4.3% obtained during the pre-
sent survey.

The association of consumers and consumed organisms,
involving an incredibly diverse array of plants, invertebrates,
and vertebrates, results in a complex, highly intertwined food-
web. The overwhelming majority of Calamianes fishes are
either carnivores and/or planktivores, feeding on a wide range
of invertebrates and fishes (Fig. 3). About 25% of the
Calamianes species are either herbivorous or omnivorous. This
breakdown is typical for coral reef fish communities in
general,
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Table 6. Interpretation. of CFDI values in terms of relative categories of biodiversity.

Extraorcinary ! i ; >330 >400 ]
Excellent 130-149 ; 260-329 x 330-399
Good 1060-129 200-259 J 220-329 l
I Moderate 70-99 i 1463-199 | 160-219
! Poor 40-69 3 50-135 80-159
Very Poor <4{ <50 <80

Tesks

Boirama Is., Milne Bay Province, PNG ; 160 59.3 270 j
Wahoo Reef, Milne Bay Province, PNG | 159 64.9 245
Dondola Is., E. Suiawesi, Indonesia 158 59.4 266
KriIs.. Raja Ampa Is., Irian Jaye, Indonesia ; 156 57.1 273
Irai Is., Milne Bay Province, PNG 156 58.2 268
Seraja Besar, W, Flores, Indonesia 136 64.4 211
Tara Island, Calamianes Is., Philippines 132 64.5 208
SE end Kenau Is., Banggai Is., Indonesia ! 132 61.4 215
Pulau Besar, Maumere, Flores, Indonesia 130 54.4 23%
Dimipac Is., Celamianes Is., Philippines | 129 63.2 204
Tandah Putik, Peleng Is., Banggai Is, " 126 67.0 188
SW Tara Is.. Calamianes Is., Philippines i 126 64.3 196
Unauna Is., Togean Isiands, Indonesia ‘ 125 543 230
N. Komodo Is., Indonesia § 122 60.4 202
Kimbe Bay, W. New Briin, PNG ! 120 4.9 185
Haisey Harbour, Culion Is., Philippines ! 1i9 56.1 211
Padoz Reef, Madang, PNG { i1l 56.3 197
Tripod Reef, Madang, PNG ‘ 103 63.6 165
Pig Is. Lagoon, Madang, PNG 102 58.0 176
Jais Aben Reef, Madang, PNG 1 94 573 164
E. Rinca Is., Indonesia ! 61 50.8 120
CRI Reef, Madang, PNG ‘ 358 439 132
Kimbe Bay, W. New Britain, PNG 57 63.3 S0
Pulau Sedongz, Bintan Is., Riau Is., Indonesia ! 41 51.9 79
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Table 8. Coral fish diversity index (CFDI) values for restricted localities, number of coral reef fish species as deter-
mined by surveys to date, and estimated numbers using the CFDI regression formula (refer 1o text for details).

Maumere Bay, Fiores, Indonesia 333 ! 1187
Miine Bay, Papuz New Guinea 318 f 1057
Togean and Banggai Is., Indonesia ; 308 1023

Komodo Is.. Indonesia 280

Calamianes Is., Philippines 268

=
[
a0

Madang, Papua New Guinea 257 830
! Kimbe Bay, Papua New Guinea 254 840
. Manado, Sulawesi, Indonesia 249 823
Capricorn Group, Great Barrier Reef 232 E 765
Asnmore/Cartier Reefs, Timor Sea 225 i 742
Kashiwa-Jima Is., Japan 224 768 738
Scott/Seringapatam Reets, W. Australia ‘ 220 593 728
Samoa Is. : 211 852 694
Chestertield Is., Coral Sea 210 699 691
i Sangalakki Is.. Kalimantar, Indonesia 201 461 | 660
Bodgaya Is., Sabah, Malaysia 197 516 5 647

Tz Is., Japan 190 464 : 623
Christmas Is., Indian Ocean 185 560 ! 506
Sipadan Is., Sebah, Malaysia % 184 492 | 603
Rowiey Shoals, W. Australia 176 : 505 j 576
Cocos (Keeling)y Atol, Indian Ocean : 67 528 ; 5
North-West Cape, W. Australia 164 5 527 | 3
Tunku Abdul Rahman Is., Sabah, Maleysia 139 : 357 | 4
3 4

3

v

[#)

~

Lord Howe Is.. Ausiralia | 139 ;
Monte Bellp Is., W, Austraelia 119 447 ‘
Bintan Is., Indonesia g7 204 f 308
Kimberley Coast, W. Ausiraiia 89 367 281
Cassini Is., W. Australia '
Johnston Is., Central Pacific
Midway Atoll, U. S, AL
Rapa (Polynesia)

Norfolk Is., Australia
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Tokle 9. Coral fish diversity index (CFDI) values for regions or countries with figures for total reef fish fauna
(if known), and estimated fauna using CFDI regression formula.

’ Indonesia 418 ? 1656
Aanstralia {tropical) 401 173 1584 !
Philippines 387 7 4525 |
Papua New Guinea 362 1494 L 1419
S. Japanese Archipelago 348 1315 1359
Great Barrier Reef, Australia 343 1325 1338
Taiwan 319 1172 1237
Micronesia 315 : 1170 1220
New Caledonia ; 300 1097 1156
Sabah, Malaysia 274 840 ‘ 1046
Northwest Shelf, W, Ausiralia 273 932 ' 1042
Mariana Is. 222 | 848 826
Marshall Is. 22| ‘> 795 822
Ogasawara Is., Japan 212 745 784
French Polynesia 205 730 754 |
Maidive Is. 219 8§94 813 ;
Sevchelles 188 765 682
Society Is. 160 560 563
Tuamotu Is. 144 389 496
Hawaiian Is. i 121 435 398

{ Marguesas Is. 90 331 , 267
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Table 7. Number of damselfish (Pomacentridae) species at selected localities

J Indonesia 138
| Philippines 122
‘ New Guinea 09
i Komodo, Indonesia 100
} Catamianes Group. Philippines 97
: Milne Bay, PNG 97

; N. Australia 95
’ W. Thailand ; 50
| R Islands ‘q 60
! Bintar 1, Indonesia ) 48
; Maidives i 43

1 Red Sea , 34

| Society Islands “ 30
[ Hawaii l 15

Figure 1. Activity Modes of Calamianes Fishes

Crypfic
Divral Midweter 439,

Nocturnal Benthic %
8.6%

| Roving Precator
0%

Diurnai Benthic

79.8%

RAP BULLETIN OF BIOLOGICAL ASSESSMENT 17



Coral Reef '
83.0%

Figure 2. Habitats of Calamianes Fishes

Coastal Waters
2.2%

Sand/Rubble
13.4%

Seaweed
1.4%

Herbivore
8.9%

Ranktivore
14.1%

Cmnivore
16.0%

Figure 3. Feeding Modes of Calamianes Fishes

- Carnivore
61%

Habitats and fish biodiversity

Although habitat diversity 1s relatively low in the Calamianes.
the area has a relatively rich marine icthyofauna in compart-
son to other coral reef areas mn the Indo-Pacific region It 1s
mainly composed of widely distributed elements that are
recruited as postlarvae after a variable pelagic stage The
total species present at a particular locality 1s ultimately
dependent on the availability of food and shelter and the
diversity of substrata Coral reef habitats with a rich assem-
blage of hard and soft corals, interspersed with sections of
sand, rubble, and weed generally harbor the richest fish com-
mumnities The lowest diversity occurs in areas of more or less
uniform sand, rubble, or weed-covered bottoms

40 CONSERVATION INTERNATIONAL

Most Calamianes reef fishes have relatively widespread distri-
butions within the Indo-Pacific region Nearly all corai reef
fishes have a pelagic larval stage of variable auration. depend-
mg on the species Therefore, the dispersal capabilities and
length of larv a4 life of a given species is usually reflected in
the geographic distribution The main zoogeographic cate-
gores ror Calamianes fishes are presented in Figure 4 The
largest segment of the fauna consists of species that are broad-
ly distributed in the Indo-west and Central Pacific region from
East Africa to the islands of Oceania. The remaining species
have more restricted distributions within the Indo-Pacific
region or occur circumtropically
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plankton feeding Chromis and Pser iy, which literally
{11l the waer column or exposed outer rcds throughout the
Indo-Pacific, were seidom seen. The nucieus of the faun
composed of approximately 50 species seen on moest dives
with the remainder consisting of occasionai or rare %‘«*himis
of a wide array of species. Approximately 33% of the fishes
noted cuoring the surv ﬁ} Wwere rare in occurrence md a signifi-
cant number were based or

The goby fauna of the Calami arty impressive,
consicering that visual survey technigues are not suitable for
comprehensive documentation of this family. Itis possible
that only half of the spemes wers ally observed. The only
WaY 0 lv document these ¢ . cryptic fishes is with
extensive use of ichzﬁyomdes.

proper.

Further survevs will certainly increase the Calamianes species
total. The present survey was reasonably comprehensive for
the northern anrd western sections of the isiand group,
survey team was unable to sample the southeasiern ¢«
Busuanga and eastern shores of Coron and Culion Islands due
10 strong winds and lack of an adequate research vessel. [t
wou:d also be desuab’;e to survey Bulalacao and Linapacan
islands. It is conservatively estimated that at least 100 addi-
tional species of reef fishes can be expected o occur in the
combined area.

Coron Lakes

Several slightly brackish to freshwater lakes are sitwated on
Coron Isiand in the center and along the northwesem coast.
Although the present survey was conceme i

and shore envircnments, the ‘bmimi\,,ﬂ feam also v
Cevangan, one of the largest and most casily accessed lakes
that is regularly visited by tourists. The environmen: weas
characterized by very clear and warm {approximately 30°C}
water with a silty bottom and 2 shoreline consisting o
limestone cliffs. A pair of gastropod moliuscs {a thiarid
neritid), a smal! vellow spor

the only obvious life forms.

marized in Table [2. Althot

insignificant it is certainly w

vey of ail of Coron’s lakes i

but nevertheless

Toble 12, Fish Fauna of Lake Cayangan.

Endemism

I view of the broad dispersal ca p&bmtiu via the pelagic
farval stage of most reef fishes, minimal endemism can be
expected in the Calamianes Group. Tﬁerenwe it is surprising
hat at least four species are still known only from records
from the Calamianes anc nearhy Cuyo 151;1*\,5 However,
futare surveys of sarrounding areas are needed to determine
their definitive distribution status. Species that are either
demic (o the Calamianes Group or are maimy known from
are discussed beiow.

Herre, 1933}, This species was
coilected nearly 70 years
extremely
f these wer

determined fmm
ago at Culion Islan
rare species were seen during the survey §
at site 19 {Lajo Isiand). Members of the ami
Pseudochromidae exhibit orai egg incubation and some

species have very limited geographic ran

als of

Pseudochromis sp. Specimens collected during the RAP sur-
vey were initietly (dentified as Pseudochromis colel (& poorly
known Philippines endemic}, but subsequent laboratory exam-
ination reveais it is actnally an undescribed species. It is rela-
tively common on rubble bottoms in the Calamianes, having
been observed ar 12 of 38 sites. The species, which was
recently described by Gill and Allen {in press). is also known
from the northwest tip of Panay Island, about 160 km: due sast
of the Calamianes.

hys curatus Allen, 1999, This recentiy described new
aus and species of damseifish was discovered during the

Y2
RAP survey. A closely reiated species, A, azurelinearus. also
found in the Calamianes, is the only other known member of

the new gerus. Both species exhibil extraordinary reproduc-
tive biology documented for the first time during the present
survey. it involves the lack of a spelagtc larval stage and
strong parental care of offspring (Aller, 1999).

. This is another camselfish that
i 1gie, he only other
represental iy (out of approximately 343 species
worldwide} that does not mw a peiagic larval stage. Both
members of the new genus are confined to the Philippines.
Altrichihys curaius 1s also kaown from the nearby Cuyo
Islands. Both A, azurelineatus and A. curasus are common in
the Calamianes, residing in shallow water with abundant
branching corals.

d

Zenare
Unidentified atherinid

Apogon uningiarus {Apogonidae)
Cheilodi
Acentrogobius viganer
Pandaka pygmaea (Gobiidae)

hopterus sp. Rﬂe vramphidae}

prerus guinguelineatus (Apogonidae) | Solitary or in groups in crevices

{Gobiidae)

v, swimming on botrom
‘,“Txg near surface
Schooling near surface

Sclitar shoreline crevices

Solitary. resting on bottom
Sciitary or in groups in cre
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Ecsenius kurti Springer 1988, This blenny was previously
known only from the Cuyo Islands, which lie about 65 km
southeast of the Calamianes and are also part of northera

alawan Province. The first underwater photographs of this
attractive species were obtained during the survey. The genus
Ecsenius lays demersal eggs that are guarced oy the parents,
Many species exhibit limited distributions.

Ecsen hily colored blenny is a new species
that was comimonly encountered throughout the Calamianes,

It belongs o a well-studied genus (Springer, 1988}, but ha
previously escaped detection. Photographs were sent o0 \’mm
Springer of the Smithsonian Institution, who confirmed that
the species is new. Four specimens were collected during the
surve, these formed the basis of J@e description recently pre-
nared by Springer and Allen {in press). It is interesting o note
that Springer did not coliect this fish in the nearby Cuyo

Islands during extensive collecting there in 1978,

Istiblennius colei (Herre, 1934). Originelly described from
Culion [sland, this species haS also been col iemd at Panay.
According to Springer and Willlams {1994), “this species is
known only from the type series of its two nominal syronyms,
collected more than 30 vears ago. Considering all the coliec
ing activity that has occurred in the Philippines in the past 2
years, it seems amazing that this clearly shallow-dwelling,
once common species has not been re-collected. We fear it
may be extinct.” A single specimen was collected during the
present survey with rotenone from the intertidal zone at
Buluang Bay, western Busuanga.

i-
20

In addition to the regiona endemb; mentioned above, an
apparently rare species of labrid wes photographed at Tanga:
i%iduv {site 27). Itis pr(msm“al v iaentified as Halichoeres
forocephalus, a species that was recently described from
five specimens collected at Papua New Guinea (Allen, 1998

Overview of she Philippines fish fauna

e
et

The Philippine Isiands possess one of the worlds richest fish
faunas. Oniy Indonesia has more species of reef fishes.
Fortunately, the area has long attracted the attention of foreign
biologists. As a result there is considerabie taxonomic knowl-
edge of Philippine fishes, more so than any other countrv in
southezstern Asia. Herre (1953) included a review of ichihy-
OXOGica} activity on Philippine fishes between 1885 and 1948,
everal important checklists were published during mis period
inciuding that of Kmum and Richardson {1909} in which 830
species are listed, and one by Roxas sit‘?ﬁ” who usted 1,918

Spa/»

faie]

One person more than any other is largely responsible for our
present kaowle dge of the faunz. The American ichthyologist,
Dr. Albert Herre, lived to the impressive age of 94 years, dedi-
cating a significant portion of his life to the study of
Pn;i ippine fishes. Herre, 2 graduate of Stanford University,
served as Director of Fisheries for the Philippines between
1920-1928. Although this was a reiatively brief period, it
provided the impetus for studies of Philippine fishes lasting
for severz! decades. While at the Bureau of Fisheries he spent
berween 2-5 months in the field each vear, colleciing in ail
parts of the Phﬂiwn*mes ncluding the Calamianes U“Oup He
aiso made ceilecting trips to the Philippines and adjacent

RAP BULLETIN OF BICLOGICAL ASSESSMENT 7

regions in 1929, 1931, 1933, 1936-37, 194041, and 194748,
Consequenty, he p JSLlShLQ pumerous papers on Philippine
fishes including important monographs On Major groups such
as butterfivfishes, damselfishes. and gobies. During his tenure
as Director of Fisheries Herre buiit up the institution’s coilec-
tions and library resources to the extent they were considered
the finest i Asia. Unfortunately, evervthing was destroyed
during the Bautle of Manila in 1945,

at the age of 83, Herre published his Check list of

e Fishes, an invaluable annotated synthesis of the
facna containin g nearty 1000 pages. Although this list forms
the foundation of our present knowledge of Philippine fishes, it
is cumbersome and is becoming dated. One problem is that it
includes all types of fishes without division into the major eco-
logical components. [ have extracted the following totals after
a time-consuming review of the 2,177 included species: 225

deep sea and deep continental shelf species; 75 open sea-pelag-
ic species; 385 estuarine and coastai non-reef associated

species; 170 freshwater %oeciss' and 1,300 coral reef species.

It is interesting 1o note that the estimatec CFDI total of 1,380
(Table 11) closeiy matches the number of coral reef fishes list-
¢ by Herre. The other major problem with his iist is that it

employ., out-dated taxonomy. Numerous changes have
oceurred since 1953, not only with higher classification but
alsc at the species ievel, [n particular, Herre's list includes
misidentificetions and many of the lsted species are now con-
sidered junior synonyms. Moreover, numercus new records for
the Philinpines have appeared in the literature since 1953.
There is need for a comprehensive modern synthesis
.;ppincs fish fauna.

of the Phi

In recent vears there have been relatively few major works on
Philippine fishes with the notable exceptions of the treatme

of commercial fishes by Rau and Rau {1980 and Schmeﬁcr $
{1980} weil-1liustrated volume on shore fishes of the western
Sulu Sea.
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TECHNICAL REPORTS

FISHERIES OF THE CALAMIANES ISLANDS,
PALAWAN PROVIMNCE, PHILIPPINES

Summary

¢ The status of Calamianes {isheries was assessed by

several methods, including e historical review, interviews

with fishers, and direct underwaier obsewaucns of
existing reef conditions and resources.

¢ The fishery consists of two main sectors. an artisansl one
involving iocal residents engaged in subsistence-level

activities and a commercial sector involving vessels from

other areas.

¢ Hook-and-line, traps, spears and jigs for octopus are the
dominant types of artis
Calamiares Group.

*  The index of fisher densizy to av ie coastline ranges
from 2.00 for Culion to 3.35 for El Nido. These fgures
are iow compared to other parts of the Philippines.

*  Major components of the commercial fishing fleet in the
study area inciuce live fish capture with chemicals, purse
seines, muro-ami vessels, largo viejo, Danish seines and
bagneiﬁ Ring nets, wawlers, and tuna longliners were

aiso reported, but not observed.

»  The history of {isheries in the region is characterized by
z rapid decline of resources since a peak period betwee
1970-1980. There has been a wend to wilize various
"y es of gear until stocks reach an unprofitable level

cing a switch to alternative gear and/or more distant
fishing grounds.

*  Soft bottom habitats and pelagic waters formed the basis
of Calamianes’ fisheries curing the initial phase of its
developrent, but subsequent resource depletion has
caused a shift to coral reef exploitation.

e Underwater observations at 30 sites indicated that most
reefs have suffered some form of habiiat degradation,
orimarily from blast fishing, muro-ami, cvanide use, and

3

al fis‘nmg gear used in the
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anchor damage. Furthermore, the reefs
o) depletion of market-sized fishes, ,nwlul ng
notablie lack of large piscivorous species such as
groupers, barracudas, jacks and sharks. Likewise,
tobsters appear to have b shed to the brink of

m

o Anexp irdm; pear] culture indusy is present in the

ianes, bm has vet to prove profitable. A reduction
i fishing grounds is a negative result of this

»  Fisheries of the Calamianes face a bleak furure mainly
due 1o the heavy exploitation of available resources.
This situation has resulted in reduced catch rates and
consequent decline In twotal production. The 1997 fish
production estimate was only S0% of the 1991 level and
further decline is anticipated.

*  Development of tourism offers a viabie alternative t
fishing as a source of Eixdlhood Not only would it mier

emplovment opportanities, but it would also effectively
reduce fishing pressure and 0‘51’ 2 means of rescurce
protection.

introduction

This

study was commissioned by Conservation Internationel
arily o collect and collate exisiing data on fisheries in
the Calamianes Group as a complement 1o taxonomic inven-
tories of the islands’ coastal areas. It will serve as baseline
data for the formulation of measures and activities geared
towards the conservation of marine flora and fauna with the
uitimate objective of preserving the arca’s biodiversity.

Tourism development {specificaily, ecotourism} is being con-
siderec as one of the activities to meet the objective of con-
servation and at the same time haress the economic potential
of existing natural resources. A study commissioned by the
Department of Tourism identified western Busuange and Bl
Nido as the sites most suited for the development of sustain-
abie tourism in northern Palawan (JICA-DOT [997). The




hervesting of marine resources is the main economic act
in the arez; therefore 2 comprehensive study ¢

necessary.

{ fisheries is

Scope of Work

The area of coverage includes the Calamianes group of islands
composed of the municipalities of Busuanga, Coron, Culion,
Linapeacan and El Nido. This study incorporates historical
information on fisheries of northern Palawan and field data
collected during the Marine RAP between February 4-21,
1998. The iatter survey includes an underwater assessment of
various reef areas and collection of tisheries data from local
fishing villages. Collection of basic fisheries data relied heav-
ily on random interviews and was supported, whenever possi-
ble, with the collection of existing data from municipalities or
barangays (the basic political unit}.

Obijectives of the Study

The general objective of this report is to characterize the fish-
eries in the study area including the current status and histori-
cal development of the smali-scale {artisanal) and commercial
fishing sectors.

The specific objectives of this study were to make a quantita-
tive assessment of the fish biomass of the reef areas, and to
determine current levels of production and exploitation. To
determine the degree of fishing activity. a guantitative assess-
men: was made Ofthe groupers (family Serranidae, sub-family
Epinephelinae), a high-priced group that is the target of the ’
live-fish trade.

Limitations of the Study

This study dealt with fisheries information taken from various
sources. The analysis relied heavily on statistics published
yearly by the Bureau of Fisheries and Aquatic Resources from
1946-1988. Data compiled by each municipality, as recorded
in their munici; al fisheries profile or municipal development
plans, were also used. Howeve*, i uch of this information is
outdated and its level of reliability is suspect. In one particu-
lar instance. total fisheries production of Coron is given a
36,000 metric tons! Similarly, entries of landings for Coron
are incomplete and in certain years reflect only one or two
types of fishing gear.

As pari of the visual census. counts and sizes of fishery-
important groups were given greater attention than non-com-
mercial species, Data on the underwater assessment were fim-
ited to the family level as the marine taxonomic team under-
took species identification.

The fish biomass data reflects a “‘snapshot” of prevailing con-
ditions at the time of sampling i, February. This is generally
considered a lean time of year as far as fishing activities are
concerned. Therefore. the results presented here may underes-
timate the normal annual activity. The density of groupers is
not affected by seasonality, as this group is highly territoriai
and not known to migrate like some other commercially
important fishes.
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Existing Literature on Fisheries

There is a general scarcity and a low level of reliability for the
existing information on the fisheries of the Calamienes Group.
Only two previcus studies made direct assessments of the
fisheries of northern Palawan. The first was the work of
Baum and Maynard {1976} who conducted a baseline fisheries
study around Coron and its largest fishing village, Barangay
Tagumpay. Along with three other arees in the country, this
study was conducted as a prerequisite for the implementation
of a foreign-assisted grant calied the Northern Paiawan
Fisheries Development Project. The study was uadertaken at
the peak of fishery production in the area. It also employed a
holistic approach to the study of small-scale fisheries, the first
such study that dealt not only with the usual cheracterization
of the fishery, but also included socio-economic and cultural
aspects of resource users.

The study area was alsc the focus of an assessment of 24 fish-
ery statistical area, in the Philippines made by Munro (1986).
However. daia for northern Palawan w as treated under the sta-
tistical arca of Cuyo Pass. On the basis of data collected in
1981, northern Palawan was identified as an area where fur-
ther fishery development showed great economic potential.
The study specifically aliuded to the reef fishery as a segment
of production that could be increased.

Additional research in the area was undertaken by Aprieto e7
af. (19743, who conducted test bottom trawls in northwest
Palawan to determine the extent of trawlable areas. Because
of its hard-bottom configuration characteristic of uneven reef
terrain, only 23% of the area surveyed proved suitable for
wrawling. Even so, echogram surveys showed that fishes were
relatively few in number and scattered within the trawlable
areas. As aresult, rawl fishing in these waters was consid-
ered to be uneconomical and technically unfeasible.

The prospecting of areas for pelagic fishing that occurred in
the mid-1970’s included northern Palawan. Aerial surveys
revegied only two sightings of schooling fishes {Cintas, 1975).
Nonetheless, tuna and pelagic fishing developed in the Sulu
Seaarea. The Linapacan passage between Linapacan and
Culion and Linapacan and northern Palawan is a known
migration route of yellow fin tuna (Thunnus albacares). Each
year this species migrates from the China Seato the Suiu Sea
from June to Augast, and returns using the same route from
August to October {Morgan and Valencia. 1983).

The most recent sources of information come from uapub-
lished manuscripts and gray literature such as those collected
by local agricultural officers {called Municipa! agricultural
officers or MAOs). These data are used in the preparation of
municipai development plans or In updating municipal pro-
files. The fishery information contained in these sources
inciudes the number of fishers. ing craft, type of gear, and
a rough estimate of total production. While the JICA-DOT
(1997) study also characterized the region’s fisheries. the data
relied on existing information contained ir: the Palawan
Council for Sustainabie Development (PCSD) fisheries profile
that used outdated (1988) data.

Rapid Assessment Program



t was not until oil prospecting began in northern Palawan in
the late 1970’s that environmental assessments of the area

were first undertaken. At that time the government iniroduced
irements for the submission of an environments! clearance
certificate (ECC; for eny major project development, In order
to comply, an environmental impect assessment (ELA) of the
project was conducted, necessitating the collection. of baseline
data.

Examgples of major studies in the Calamianes include those
conducted by MERF {Marine Environment and Resources
Foundation Inc.} in 1994. the Malampava Gas Pipeline Project
{in 1997, both commissioned by Shell Philippines), and the
environmental impact assessiuent of Club Paradise beac!
resort in 1991, These studies contzined data on water quality
and environmentally sensitive habitats such as coral reefs,
mangrove swamps, and seagrass beds. More recently, hs
JICA-assisted project of the Department of Tourism on the
development of a sustainable tourism pian for the arez also
undertook a marine assessment of northern Palawan (JICA-
DOT 1997).

The MERF study (1994) was among the first and by far the
most comprehensive. A gualitative and gquantitative assess-
ment of the coasial marine communities in Busuanga, Culion,
Linapecan, in the northern tip of Palawan, El Nido {formerly
Bacuity and south as far as Malsmpaya Sound was undertaken.
Coral and fish were surveyed at 11 locations including eight
sites for seagrass and 25 sites for mangroves.

Baseline data for the Malampaya Gas project concentrated
maore on specific areas along the pipeline route where struc-
tures and activities during the construction might affect the
environment as well as fishery activities. Nonetheless, for
areas near aorthern Palawan, the study relied heavily on base-
line data collected in 1994 by MERF.

Sampling Methods

Two separate methods were employed o meet the objectives

of the study: 1) collectior. of relevant fisheries ﬂ'ata to charac-
terize the development of the fishery and evaluate its present

status; and 2} an on-site field survey to directly assess the sta-
tus of coral reef fisheries resources.

The field survey had two main objectives: 1) to assess coral
reefs within the study area in order to document. describe. and

determine the impac
inter

>t of fishery cxpk\?‘“‘tion; and 2} to conduct
ews in fishing viliages in order 1o obtain relevant fish-
eries information to supplement the :aelu SUrvey results.
Results of the tnterviews also heiped to validate existing fish-
eries information.

At each reef site, 1he general area was first surveyed to deter-

if eef formation existed to accommodaie the 50 x
The method followed was that of English
census of fishes, with some modifica-
ansect sites were randomly selected at two different

tions. T
depths, 3 meters and 10 meters. About 15-30 minutes after set-

ey

ting the transect, the number and mean lengths of target fish
species were recorded. Fish abundance was tallied along & five-
meter belt transect (2.5 m on each side;. Where fish were abun-
dart, a log-4 abundance scale as Drﬂposed by English er al.
{1994) was used. An underwater video operated by another
diver followed close behind to document the fishes on the tran-
sect. This procedure allowed the verification of counts, and
aided the identification of species. Invertebrate counts includ-
ing crown-of-thorns starfl

sh, and estimates of coral cover were

also made. The only deviation o the method described by
Engimi 5‘ (1994) was that the number of transects laid per
site was limited to one instead of the recommended two or three

due to lack of sufficient area of constant depth.

Three groups that support specific fisheries on the reefs were
initially chosen as possible indicators of fishing intensity: lob-
sters, groupers and octopus. At every site, the densities of indi-
caior species were determined by counting the number of indi-
viduals observed within H}JLS meters on either side of the 5-
meter belt transect. Den is expressed as number of individ-
uals per 1.000 square met

ity
J
ers
ers

Fish biomass at each dive site was computed by converting the
number and mean weights into total weights expressed as
tong/km’, Fish biomass was computed from the average sizes
of fish groups. Lengths were converted to weights using avail-

able length-weight relationships for ¢ e species that represent
the group. Inthe absence of length-weight relationships for
some groups (e.g., Balistidae. Monacanthidae), the cubic law
was used to estimate weights from lengths where the slope was
set to b=3 and the intercept value set to zero (a=0.05).

General observations of each reef site were aisc recorded
including physical features, degree of destruction by fishing
activities {such as blasting), pollution. bleaching. diseases and

& 1. Physical characteristics of Cuyo Pass, the area in which the
alamianes Group s included {source: Munro, 1986).

Length of Cos

2 370 ; 7978

¢ Length of Baseline (km) 861 : 22860

 Length of 200 isobath (km} 1356 * 17219

Area of neritic zone km?) 29097 ‘ 224434

© Area of oceanic zone (km?; 24259 ; 288506
Total fishing area km?) 53356 512840 |
Dendric1ty Index 233 2 87 !
Shelf width index 2141 5303 ‘I
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from ail possible
i rounicipalizies
ives of th

and relevent data were obtained
sources in the different fishing villages and
between diving activities. "il“s main obje
inerviews were 1o obuain informartion a

Interviews

e informal
sout the con

shing developmen:
ve of fishing practices
and issues

pm* ems ¢

shers we

re considered m

Study Aren

iy area encompassed the
Coron, Culion, Linapacan and E!
bv mxm as the Jast frontier for ©

southwest

coordinate
120°35.

s, including the Cuvo group of {siands | mr»z cmt of

m Palawar

similar ecologic ic}
fisheries statistical
fogical in
noweworthy Iu@ ire of the C
sheif area (fourth largest in
large nerttic zone (29,097 k
area {24,259 k), the total arca of this
$3,356 km?, making Cuyo Pass the nation’s third lar, ge&t after
west Palawan and the Sulu Sea. The (ypes of fishing habitatls
vithin the study arex vary from soft bottom trates (e.g.,

5

served i

cales LL?I’;Hb Léud in mrgo i

areas vi

sited during the sur
aet; BSLL - bottom set longline; DGN - drm gillnet; HKH
- Imu; nrel net BS - Beach seine; BGN -

{shes, to hard
encompassing the

Linzpacar and
{ vellow fin tuna

ion Islands) is a kn

{Morgan and Valencia

The most noiiceable fea tura wl the study area is the ubiquitous
presence of coral re "% g reefs : ost every
sireteh main and offshore islands.
Likewise, there are numerc als and submerged reef
pat&’es, which are es ,eciat‘;}f numerous along the wesiern sec-
iznes Croup, rendering these areas potential
Iv hazardous to navigation.

oth the

us shoe

\F e
sion of the

1L ( u!,l ‘

n Was {omal\/

s point of view, northern Palawa
the “Alaska of the Philippines” due to its highiy
productive fishing grounds including Maiampaya Smmq,
Taytay Bay, Imuruan Bay and Bacuit Bay. Anecdotes such as
“boiling water” in mpava Sound (referring to the legions
of shrimps jumping in the water when it was disturbed) only
partiaily -ibe what used 1o be incredibly high produetivity.

Development of Northern Palowan Fisheries

isheries sector

Forthe p report, artisanal fishing refers to

1g activities conducted in near-shore areas
apital and low technology inputs. It is similar to
hat the size of boat used is less than
tons. Tt is different from sustenance fisheries in
catch is used for local consumption and the excess
i for other goods.

The waditional fishing gear used by small-scale fishers
includes hook-and-line, spears and traps. Fishing craft are
mainly small, paddle- or wind-driven, ard no longer than

.. Numbers were provided by interviewees.
P
- hookah; Sp- spears; FT

baby bagnet; FC - fish corral. Asterisk (*) indi-

Tara, Coron 250 700 26 ¢ 18
Bay-ang, Turéa,, Cavron 0 8 _ ’ | |
33035 ! | | 5 ‘ i
30 30 It 4 20 2 f
ek, %m.zdnb Busuanga 20 7 20 ! | ‘
obo, Coron |23 13 2 30018 4 ]
ng. Busuanga 120 120 1, f | | |
! "mm Okam o330 20 ‘ | i | i
| Salvacion 70 20 j ! ‘-
? nlaitan. Bus 150 25 5 LSO |
j | ; ! P05
] © 250 30 100 i 20 10 20 | f |
| Lagata. Coron 50 | s 10 5 1 ! 10 : : |
! Tagumpay, Coron wo S0 b (50 | 0 3
! Baybay, 1 ;, C 60 15 | Ioag 10
¢ Maguinit, fazzamm, Coro 60 : 15 |
| j
g Towal C128G . 270 1 181 113 230 34 4 20 a0 1 2 28 |5

48 CONSERVATION INTERNATIONAL

Rapid Assessment Program



Table 3. Length of coastline. aumber of

length of coastline for

fishers, number of {ishing craft, and density o
the five municipalities that were surveyed

| Bl Nido no data 2,236
- Coron 485.07 996
| Cation 450,98 00"
| Linapacan 2112 707"
| Busuanga 247.94 643

804 -

1,348 2.04 |
829 2.00
769 f 2.59

destimate given by M. Dante Garcia,
bSource: Linapacan mtunicipal profile (1

cScurce: PCSD Profile {1997} but data refers o 1991

dSource: PCSD Profiie (1997) but r

eight meters in length. Because simpie technoiogy is u
only near-shore resousces are accessible and exploited.
Motorization of the fleet has proceeded at a very slow pace up
hie present time. The ratio of boats without engines o
those which are motorized is ahout 3:1 (see below for further

detzils). The use of engines allows access to more distant
fishing grounds, but even motorized operations are confined

to relatively shallow waters (< 50 m).

As demand for fish increased, fishing evolved from suste-
naznce to small-scale fisheries where fishing is @ source of
commercial Evelihood. In the Calamianes Group, growth in
the fisheries sector (as mezsured by the increase it number of
fishers) is higher than that of the agricultural or services
sector, owing to the limited agricultural possibilities in the
upland areas and dmited jobs in the services sector.

Thirteen different types of artisanal fishing gear are used in
the arcas that were visited by the survev team {summarized in
Table 2). In northern Busuanga and Culion Islands hook-and-
iine, traps, spears and jigs for octopus appear ¢ be the domi-
nant types of fishing gear. Whiie hook-and-line appears to be
used universaily, some types of gear are associated with the
ethnic origin of the fisher. For instance, }gs for octopus are
used almost exciusively by the Tagbanuas in northern
Busuanga, while hookah is generally used by the “bisaya”

the Cebnano spezking group. The location of the ﬁshmg \d-
lage relative to the physical character of the fishing ground
may a:so dictate the type of gear used. For example, in north-
ern (e.g., Cheey, Tara} and western Busuanga {e.g.. Galoc,
Panlaitan), drift gillrets for flving fishes are important as the
viliages are exposed 1o wide oceanic areas of the South China
Sez, while spears are widely used in other reef areas. Gillnets
appear to have gained wide acceptance as a method of arti-
sanzl fishing. Many different types of gillnets and netting
techniques are used within the study area depending on the
target species. Tne botiom-set gilinet exploits demersal
fishes, drift gilinets catch flying fishes and sardines, and
drive-in gilinets are designed for near shore species such as
mullets and grunts. Trammel nets, also in use, are limited to
the Coron area. This last-mentioned gear, made up of three
gili net panels of two different sizes, is used to exploit ses-
grass fishes, mainly rabbitfishes (Siganus}.
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efers o 1994 data

Municipal Agriculmural and Technician, Culion
997} but data refer to 1991

The type of gear used by the artisanal fishing sector has not
anged much through the years. Hook-and-line and spear

ishing remain the most common gear in use today. Popul
of traps, however, has declined owing to lower catches and &

higher cost of raw materials. The popularity of hook-and-line
and spear fishing 18 mainly due to its low capital input. Sp

fishing Is the least expensive method as it does not reguire &
boat.

However, changes in fishing techniques using traditional gear
were also observed. This was particularly visible with regards
to spear fishing. Introduction of air compressors allows fishers
10 stay underwater for much longer periods. Called hookah,
this accessory combined with the motorization of the fishing
eet, gives fishers access to deeper and more distant &
otherwise inaccessible to raditional spear fishermen.
it is now possible to totally annihilate the few rem
ir a ver-fished reef area.

2as
In effect,
ining fishes

n elready 0

Table 3 lists the numoer of fishers from the five municipalities
with Ei Nido having the highest and Busuanga, the ieest. The
data presented in Table 3 are not directly comparabie as they
represent different time periods. The index of fisher density to
available coastline ranges from 2,060 for Culion 1o 3.35 for
Linapacan. In all instances, the number of fishers per kilometer
of coastline is still very smah suggesting an availability of
enough areas for each fisher. But low values such as these are
highty influenced by t‘zﬁ numerous islets and the complexity of
the coastal area {e.g., Linapacan). Furthermore, some areas
zlong the coastline are ;m.d for tourism (beach resorts) and
pear] farms, and are therefore inaccessible to fishers. The
index therefore would actually be sug,ﬂlv f‘lQh@n if these condi-

tions were taken into consideration in the computation. Even
so, the values are still very low comparec 1o many ’;racmonal

areas of the country where density of fishers per kilometer
range between 30 in Ormoco Bay (Ingles, 1992) 1o as high as
246 in Manila Bay {(Armade, 199

The number of fishing craft varies considerably between
municipaiities. Also, the number of craft in relation o the
number of {ishers reveals some discrepancies. For Coron and
Busnanga, the number of craft is higher than the number of
fishermen. This information is dubious and probably the
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Figure 1. Fishery production of the commercial sector landed ai Coron Gaps pertain to
years in which no data were collected Sources BFAR statistics 1947-1987; MERF

(1994) and this study

number of craft was overestimated by including those used for
non-fishing activities (e.g., tourist boats, services, etc.). A
closer look at the distribution of boats and fishers per
barangay revealed that this discrepancy occurred only in
Coron town

Commercial fishing sector

Under the newly enacted fisheries code (Republic Act 85503,
the commercial fishing sector includes boats larger than three
gross tons that operate i waters beyond BO kilometers from
shore The following represent the components of the com-
mercial fishing fleet in the study area purse seine, muro-ami
largo viejo, Danish seine and bagnet Ring nets. trawlers, and

tuna longliners were also reported to be operating in the area
but were not observed

Commercial fishing first started in northern Palawan at well-
known traditional fishing grounds such as Malampaya Sound,
Taytay Bay, Bacuit Bay and Coron Bay. The historical
exploitation of fishery resources in the area closely followed
the development of Manila Bay’s commercial fisheries Any
new developments i the fishing industry generally start at
Manila Bay and spread to the Visayas When resources
decline in these areas, the fleet then converges on Palawan
Hence, all commercial fishing vessels operating 1 Palawan
waters have originated in places such as Malabon, Navotas in

Metro Manila and from the provinces of Cavite. Batangas,
and Quezon Manacop and Laron (1953) gave the earliest
account of commercial fishing (bagnets operating even before
World War IT). When bottom trawls were introduced in 1951.
some bagnet units were converted to or were used in combi-
nation with otter trawls This paved the way for trawling
operations 1n Malampaya Sound. Bacuit Bay and Imuruan
Bay

Commercial fishing was suspended during the war years
(1941-1943) but resumed immediately thereafter During this
ume fisheries supplied only the needs of the local populace of
Palawan Although catches were phenomenal. Palawan was
considered to be a remote locality and to fish there required
large vessels to accommodate additional mputs of ice, fuel
and supplies It was not until the mia 1960’s that fleets of
bagnets (known as rres palos or 3-masted Soars) from Manila
and neighboring provinces of Cavite and Rizal started fishing
m northern Palawan (Coron and Liminangcong) because of
declining catches 1n other areas Fishing was highly seasonal
When the catch from the traditional grounds oS Luzon and
Visayas declined, the commercial fishing fleet, notably bag-
nets and saprao (lever nets). shifted their operation to northern
Palawan (Manacop and Laron 1953) The problem of dis-
tance was solved by the use Of carrier boars

The commercial fishing sector grew rapidly and probably

Table 4. Percentage of the total commercial fisheries production of Coron Bay (1o 1974) and Cuyo Pass
{1980-1993) by various types of fishing gear. Source: BFAR (various years).

Bagnet 5280 0.10
Trawl 327 9780
Seines 0.57 i 1
Muro-ami 29.50 197
Hook and lane 1410

Gillnet |
Troll i l
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82.00 7D | 68.70 17.10
18 00 5.5 | 157 1.63
1700 | 2440  20.20

! - 3.m
124 l 2.16 12.50
| | 0.41
! 4.7
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veached its highesi level in the decade 19701980
when boats numbered about 400 uni
In 1976, bagnet units owned dm solely based in Coron num-
4 112 (Baum \md Mgynar By 1994 there were

v 42 bagnets (MERF, 1994? and in b% (mlv 10 units
remained (this st l.ld\') From its early development in 1956 10
the present, the commercial sector has undergme

3 Lmbcs in the ‘zxpg of ﬂe;

anish seine,

b
ersonal observation;.
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e of

b(\‘ 0 or
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Tabie 5. Continued

. Purse Lights are used to attract fish that are
| Seine then captured in a net that surrounds

| them. Boat weight ranges between
©90-500 GT.

Highly schooling fishes like

tenas. scads, anchovies, sar-
dines and squids.

In the study ares, the fleet
observed is based in Manila

during & particular season.

Gear is
seine, and uses a ¢
the net. Hauling o

Ring Net

Same as caich of purse
seine.

The ne: is like an inverted mos
set at the bottom of the boat. Fish are
attracted using lights.

Bag Net

Fishing Gear

Small pelagics like
anchovies, sardines, bullet
tunas and round scads.

and operates in these waters J
t

Ring nets operate near the
shore and usually exploit

aggregating devices (FADs).

es cted to the fish J
)
|
!

There are few units jeft
because of resource deple-
tion in She near-shore areas.

fish within the immediate area of the

| net’s mouth.

= Trawl A Sag net towed along the Sea Tloor that Demerszl fishes iike goat- This gear is banned in many
8 catches everything along its path. fish. siipmouths, whitings, areas and the remaining

v jacks. shrimps, cram and units based in northern

| squids. Palawan operate in deep

e waters between 100-200 m.

E |

g Daznish i Called hulbor-hulbot, the net is similar Very popular and very effi- |
¢ seine ' 10 2 trawl but instead of being dragged. clent gs far as the amount of |
W a scareline is set in front to drive the fish caught. In most areas of

the country, this gear is

banned solely on the basis
of its use of fine mesh nets.

i i
f a  Mwo-Ami . Asurrounding net with a bag that is set All reef fishes. This gear is banned but j
Lo | - 1o enclose large areas of fringing reefs there are still 46 units oper- |
o or entire reef patches. Fishes are driven g in the reef areas west |
i = towards the pet by 10-30 swimmers of Palawan up to the ;
i : ‘ who pound the reef with weights Kalayaan Islands. é
| attached 1o ropes. A modification uses a
= curtain of bubbles instead of swimmers. |
ey Mainly used in areas with & high densi- Reef fishes and schoeling The massive destruction of |
| .= ¢ Fishing ¢ty of fishes like reef areas and near pelagics. hard corals has been attrib-
= FADs. The explosives are manufac- uted (o blest fishing. In one 1
Lo I tured simply using ordinary fertilizers. particular dive near Coron, |
% e ihe team experienced a biast |
|| while underwater. |
- : . . , .
L g Lseof i Use of poisons and rnoxious substances Reef fishes.
| @ Poisons * like cyanide and plant extracts.

The dominance of particular types of fishing gear at different
times accounts for the fluctuating pattern. For instance, the
decline of bagnet production saw the emergence of bottom-
olter traw:s operating in the vicinity of Coron Bay to the
northern part of sastern Cuyo Pass, In the beginning, only
large boats (20-50 GT) operated. After a few years, smaller
vessels cailed baby rrawls protiferated in the area. There were
192 units based in Coron in 1988 (MERF, 1994, The benthic
fish resources (including shrimp) of shallow soft bottom areas
were heavily exploited.

The constant increase in fuel prices starting in 1974 nearly ter-
minated the rawl industry. Small boats were the first to go.

By the late 1980’s, in the face of declining profit (due to
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dwindling catch and an increzse in operating costsy and z con-

certed effort wi
territory, trawl {

hin the artisana
ishing also disappeared.

[ fishing sector to protect its

The collapse of the trawl fleet led to the introduction of
Danish seines because of their low overhead costs and effi-

ciency in cate

2
ing both demersal and pelagic species. Thus,
5

:

large and small Danish seines proliferated of which four units

are still used in the study area.

The decline of trawlers also saw the re-emergence of
muro-agmi. This method has been operating since 1950 but
bagrets and trawls always overshadowed its contribution to
fish production. For instance, in 1960, muro-ami contributed
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29.5% of Coron’s overall tish production (Table 4). By 1965,
its contribution was reduced to only 1.97% and disappeared
entirely by 1970. Butin 1985, foliowing the declize of
pelagic and demersal aily gained

al resources, reef fishes |
market acceptlance. With this development, murs-ami fishing
{with a catch composed exclusively of reef fishes) became
highly profitable.

In 1997, records from the licensing division of the Burezu of
Fisheries and Aguatic Resources (BFAR, unpublishec data
from 1997} listed 34 units of muro-ami operating almost
exclusively within Palawan and western Mindoro waters.
Mostof the ¢ however was taken from northwestern and
western Palawan waters and landed at the Navotas fish por:.

With the demise OF the bagnet, purse seines and ring nets
became the major types os commercial gear. However there
are few units (approximately 20) operating in the Calamianes
Isiands and all are based in Manila. Their fishing activities
are highly seasonal (carried out during the northeast mon-
soon), exploiting principally round scads (Decapterus spp.)
and, from February 10 May, squids (Lofigo and Dorytheusis).

In 1990, the commerciza!l sector suffered its most serious set-
sack when the artisanal sector started protecting its fishing
grounds. As aresult 6F municipal laws and the creation of the
Bantay Dagar {(watchers of the sea) managemen: mechanism,
commercial fishing boats were effectively excluded from
municipal waters.

This development has forced the commercial fishing sector to
operate within the limits of its fishing grounds (i.e., outside
the declared municipal waters}. This meant that only suffi-
ciently large fishing vessels that could reach offshore fishing
grounds could operate. The muro-ami Heet focused its fishing
activity in numerous reef patches west and northwest of
Palawan and at the Kalayaan Islands and Reed Banks. The
pelagic fishing fleet had to convert bagnets into ring nets. But
because of the huge investments required for pelagic fishing
ventures, many of the bagnets simply ceased operation or the
units transferred to arcas where they could operate near shore.
The ring nets and purse seine fishing grounds lie north and
commercial fleet, and only the Danish seines were not able to
adapt because their operation is limited to near-shore waters.
As a result two units, both operating illegaily, remain in
municipal waters.

In summary, prospects for the commercial fishing sector of
northern Palawan remain bleak. The Coron-based fishing fleet
has few remaining units (10 bagnets, four Danish seines, and
one muro-ami). The rest of the commercial fieet is composed
of purse seines, ring nets and muro-ami that are all based in
Metre Manila. These units visit the area only during the fish-
ing seasomn.

Thus far, only the 12 large hook-and-line vessels (called largo
vigje) appear to be earning profits. Largo viaje refers simply
to a large boat that acts as the mother ship to a group of small
hand-lining craft. Hook-and-line is the only exampie of an
artisanal method that eventually became commercial, makin
its initial appearance ia the mid-1980"s. The method targets
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the larger reef carnivores and war started by operators from
Metro Maniia and Batangas who used large boats to bring
groups of handline fishers in their smali boats to distant fish-
ing grounds. They would remain for at least 2 week or until 2
substantial catch was made. The largo vigje method evolved
from the need for small-scale fishers to circumvent the deplet-
ec near-shore resources. The fleet based in Coron currently
operates in the Kalzyaan and Reed Barks curing summer
months and shifts o the Linapacan area during monsoon peri-
ods,

Other Non-cupiure Fishery Activities

Fish

yrocessing, pear! culture, and seaweed cultivation are
included among fishery activities in the Calamianes Group.
Fish processing is a weli-developed industry in most fishing
villages. especially those far from market centers. All types of
fisheries products including rabbitfishes, fiyingfishes,
threadfin bream and squids are dried before being soid.
Apparently this form of processing is the consequence of a
fack of support services and fisheries infrastructure, particular-
iy ice-making facilities. Although ice plants presently exist (2
uniss in Coron and 4 units in Culion), distant villages cannot
utiiize them. Thus, fish are simply dried (salted and unsalted)
and then sold to roving fish merchants,

Pear! culture appears to beuitzble in sheltered areas of the
Calamianes Islands judging from the 2.859 hectares currently
devoted to this practice. This subject is discussed in more
detail below (see “Issucs and Problems of the Calamianes
Fishery”). Attempts to cultivate seaweed are underway and
approximately 10 hectares are devoted to a pilot cuiture.
Kappaphyeus alvarezii is being tested using the Line method.
however. initial results were discouraging.

Status of Fisheries of the Colamianes Islands

Palawan waters {(including West Palawan waters, Cuyo Pass
and West Sulu Sea in statistical listings) remain the number
one supplier of fish in the country, contributing 230,402 met-
ric tons or 14.6% of the total merine fisheries production in
1996 (BAS, 1997). Of this amount. over four-fifths (83.1%)
was taken by the commercial fishing sector while only 42,411
metric tons (16.9%) were landed by smali-scale fishing opera-
tions {municipal sector). In ascending order of contribution to
total production. commercial fishing gear used in the study
area are as follows: purse seine, ring net, hook-and-line, bag-
net, muro-ami, trawl, Danish seine and funa longline. The
total number of units operating within the study area cannot
be accurately determined because the commercial fishing fleet
is highly migratory. The fishing fleets operate mostly on the
northwestern and western parts of Busuanga and also on the
northeastern side including the eastern and western passes of
Cuyo.

The fishery production of the Calamianes Group is mainly
included with that of Cuyo Pass (Busuanga, Culion,
Linapacan), whereas landings of northern Palawan (Ei Nido)
are listed under western Palawan waters. The islands inciuded
under Cuyo Pass may be considered ecologically similar to
those of the Calamianes Group and support similar types of

53



y statistical trends shown called linsiy and bagnet) based (n the municipality
i cailch from these vessels may have beer
pal waiers.

nds mk the Calamianes Isiar

ciining trend for both smal 1
s sectors. The totar fish proc ;stim in 1‘3% m'*esenied only
%+ of the producton fe

D
B2 b
I

oo
D
&

hox

©

P

o

=

W

e SR A A

is largely the result of CQ'TﬁdSGJ caich of "“r*fcrx and Coron’s fish nr‘dyz

tion decined six years. Whlle bo

cantly with the demise of trawls and Danish seines. ﬂ" decline. the municipal secior registered 2 7
b of Dw s operating likewise declined. ~ compared 1o the “emmcrua] sector’s 23.4%
mmercial secior’s decline resuited from 2 reduction in
the number of fishing boats operating in the area du
In 1997 ih of Ceron, Busnanga and reduced caich. Moreover, many commerci

sheries pr@dwm.@n <
Culion was nate be 5,733 metric tons. The contribu- aves, apparently as z result of an eifective campalgn ags znsl
non of the three mun "‘pakt es to the towl fisheries production pozching within municipal waters. Forced to operate in dist

of northern Palgwan are as follows: Coron - 4,617 tons areas of doubtful productivity, many vessels tansferred opera-
Busuanga - 555 mm, on - 563 tons. Fisheries produc- tions to other aress (e.g.. Mindoro and San Vicente, Palawan)

ii(\n in the maunic of Busuanga an (‘ lion represent and others simply went out of by
he artisanal sectc However, 3,093 wons or 67.0% of
Coron's production was taken by the commercia: sector {pas The main reason for declining production of the municipal s
g catch. Tabie 7 shows the catch rates ¢
fng gear for v veers. The valaes were based
on interviews conducted during the Marine RAP survey. [t
Jpp ars that a significant reduction in catch rates s a general
rend for most wpa,s of gear. Hook-and- h ne, spear fishing and
Source: Bureau of Agricultural Statistics use of octopus Tures all registered significart declines in catch
(1990-1995), - rates. Interestingt ase of aps appears to be & recent
development. The catch from this method, designed for
exploiting threadfin bream {Nemiptericae) remains very high.
First introduced in northern Busuanga (Cheey, Okam-okam),
this gear is gaining popularity and has spread 1o Concepcion
and Salvacion (western Busuanga), but has not vet spread ©

SLAEN

ticularly by largo viaje, Danish seine, small-scale muro-ami

Tuble &, Latest aval
production from Cuyo I
to municipal production (omitting inland waters}.

1995
994 |
1993

=
<

=N !
O 90

Sl T G0 e O

| 942 3 .. ., L. .
: ii{} o 22 The obvious consequence of decreased catch is reduced
22,56 , . S
. - income. Over two decades ago, Baum and Maynard (1976)
S 1 . 3566 .
1 1989 I concluded that Coron-based fishers had very high catch rates
IOIORER ! 26,58 2.84% 1 45423 yet remained poor because of inadequate marketin
10R7T | 5 o | 47077 4
| 1587 < 9 | 42033 As a consequenc e, fish simply rotled slong the beach.
i 3 - bl A8y 17T p g1
| 1988 “ i i s

fishers remain poor due to depleted resources stemnming from

lack of adequate fisheries management.

(%]

[oN
)
]
e
o
&3}
s
=

VATION INTERNATIONAL Rapid Assessment Program



Table 7 Catch rates of common fishing gear used in the study area based on mnterview information Legend 'lean season, “peak
season: “reef based, “northeast monsoon, 'southwest monsoon Catch rates for commercial gear in tons/one lunar cycle

Artisanal Gear
Octopus lure 2’ 70.0 ' 100 30  Tara, Coron
Bottom set gilinet P20 | 4.0  Tara, Coron
Bottom set gillnet | ! ; 3.00 0.8  Dimipak, Buluang
Bottom set longline: | | 5.0 1 | 3.8  Cheey, Busuanga
Bottom set longline? ; i 250 1‘ 8.0  Cheey, Busuanga
Bottom set longline ; i ‘ 20.00 | 6.0  Galoc, Culion

| Hook and Line 1250 | 10.0 Turda, Buenavista
Hook and Line 4.0 Tara, Coron
Hook and Line3 25.0 | 5.0 3.00 1.5 Dimipak, Buluang
Hook and Line 10.0 7.5  Buluang, Busuanga
Hook and Line 25.0 15.0  Buluang, Busuanga

i Fish pots for bisugo | 15.0 Buluang, Busuanga

! Fish pots for bisugo! i 8.5 Okam okam

i Fish pots for bisugo? | 2.0 OCkam okam
Fish pots for bisugo : 8.0 Galoc, Culion
Buhay-buhay i 4.00 0.1 Tagumpay, Coron

| Buhay-buhay* } 5.00 10  Panlaytan, Busuanga

i Buhay-buhays ’ 15.00 5.0 , Panlaytan, Busuanga

| Trammel Net 10.0 | Lajala, Coron
Trammel Net ‘ 8.0 1 Maquinit, Coron
Trammel Net ‘ 25.0 | Bulalacac & Malpok
Spear fishing | 50.0% 10.0 | Magquinit, Coron

i Compressor \ | 300 35.0 | Tagumpay, Coron
Commercial Gear | f
Bagnet . 10-20 16.00 0.5 0.2 Coron Bay
Purse seine | 15.0 ~ West Busuanga
Muro-ami v 42.0  West Palawan

Fisheries Resources

Soft pottom habitats and pelagic waters formed the basis of the
fisheries during the initial phase of its development m the
Calamianes Group Table 8gives de mor: important fish
resources caught within the study area for different time per-
ods The contribution represented by each species ar fish
group o er time vanes significantly according to the dominant
type of fishing gear usea

Existing fisheries are mainly supported by coral reef species
due to the collapse of demersal fish populations and the signif-
icant decrease in pelagic catches Reef fishes dominate the
catch sold at the market Pelagic species are represented only
by anchovies (Stolephorus spp ), rouna scads (Decapterus

spp ), and Indian mackerels {Rastreliiger spp ), whereas dem-
ersal fishes included slipmouths (Leiognathidae}. mojarras
(Gerreidae), breams (Nemipteridae), goatfishes (Mullidae) and
snappers (Lutjanidae} These groups are caught by bottom set
gillnets The quality of fishes observed inthe market was
poor. as the higher quality individuals are broughtdirectly to
merchants for export to Manila

RAP BULLETIN OF BIOLOGICAL ASSESSMENT 17

Table 8. Percentage of total catch of various fish groups
taken from Coron Bay. Data for recent years are unavail-
able Source. BFAR statistics {various years)

96
7120 | 8.84

Anchovies ! |

Threadfin breams | . 436 0.1
Round scads ‘ | 40.60 236, 814
Sardines i 0.164’ 15.11 335 7.32
Shrimps w 1 0.20 3.7
Slipmouths | 0117 2.65| 199 889
Squids 112 146
Big-eyed 5cad 13.7
Chub mackerels 0001 0.198
Snappers 0007 1.53

Fusiliers | 1272

Groupers 1.49

Tunas 023 059 2.9
Lizardfish 0.50

Rabbitfishes ' 0.45

Surgeonfishes | 8.07 ;
Others 2830 | 10.43] 172] 3.23] 13.24
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Other Fishery Resources

Seaweed (e.g., Caulerpa spp. and Kappaphycus spp.) 1s natu-
rally occurring and harvested in the area. Some 40 ha in Coron
and another 10 ha in Culion are devoted to culwre of algae for
carageenan production using the line method. However, recent
reports reveal that some of these endeavors have not been pros-
DETOLS.

Hotothurians {or sea cucumbers) and seahorses are aiso har-
vested from wild populations in barangay Concepcion,
Busuanga. These are dried and exported to Manila. Sea
cucumbers (called rrepang locally) are used mainiy as food,
while tne Chinese use dried seahorses for medicinal purposes.

Milkfish fry, which are collected seasonally during the north-
cast monsoon using fine-meshed pushnets, are another fishery
resource. The fry are reared in earthen fishponds and form the
basis of the aquaculture sector. Fry collection grounds include
practically the entire northern and western part of Busuanga
Island. The privilege of buying fry in the area is awarded to
the highest bidder. In Coron, the minimum bid price of
P15,000 per zone per vear is set v local ordinance
{(Municipality of Coron, 1995).

Octopus is another resource that is heavily exploited for export
to Taiwan end Japan. The indigenous Tegbanua people play a
significan role in the octopus fishery.

Reef Fisheries

Seven of the 13 artisanal fishing gear types listed in Table 2
and 83.9% of the total gear counted operate in reef areas. The
reef fishery is presently the most important component of the
artisanal sector and its contribution to overall production is
estimated 1 be over 90%.

In the commercial sector, muro-ami and largo viaje methods
are also utilized on reefs. However, muro-ami fishing areas are
mainly on reef patches and shoals on the western side of
Palawan and in the Kalayaan Group. Similarly, the largo vigje
fleet visits these areas only during the Philippine summer
{(March-May). At other times, the fishing ground is located
around Linapacar and southern Culion.

Status of Coral Reefs

Thirty coral reef stations {see map) distributed around

(€]
o~
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Busuanga, Culion and Coren Islands were assessec. Data were
recorded on percentage of live coral cover, reef fish biomass,
and general reef condition. The fisheries team operated inde-
pendent of the biological team. Although we endeavoured to
visit sites in the same general areas our transect site was oflen
separated from the biological teams inventory site by a distance
of up to several hundred meters. Therefore, values relating to
nenthic cover {Table 10) do not usually correspond with the
vaiues in the Sites Description portion of the previous
Overview section. Of the thirty stations surveyed, based on
their percentage of live coral cover, two (6.7%) were in excel-
lent condition, six (20%) were in good condition, eight (27%)
were corsidered fair and 14 sites or aimost half (47%) were in
poor condition ie 9). The overall average cover for all sta-
tions surveyed was 35.9% (fair category). The relative degree
of destruction of the corals is best described by the mortality
index which is the ratio of dead corals to the total coral cover
[(dead + rubble)/(live + dead + rubble)!. High mortality
indices of 5% or greater were observed 0N almost half (14) of
the 30 sites while only three sites had a low index of less than
25% (Table 10). The overall average mortality index was com-
puted ar 60.9suggesting severs destruction.

Among the areas with severely impacted reefs were sites on the
western side of Culion (Site 23), the sites inside Research Bay

Table 9. Classification and distribution of coral reef sites
surveved based on live coral cover.

1-25 ‘ 14 | Poor i
26-50 8 t Fair
5175 6 Good
76-160 i 2 ‘, Excellent
| Toml | 30 |
| Overall Average =35.9% | Fair %

in Halsey Harbor (Sites 24 and 25), the tip of Coron Island
{Site 17 and near Lajo Island (Site 13). Areas with minimal
amount of coral destruction included the site west of
Talampulan Island (Site 11}, the southern end of Galoc Island
(Site 14) and Saddle Rock, West Culion (Site 27).
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Table 10. Mortality index 1= 100 x (dead + rubble)/(live + dead + rubble)] and coral cover of

30 cor of sites

¢ Busuanga

] 20 2
3 0 0
4 25 25
3 30 30
7 13 5
2 40 15
9 15 30
10 10 0
12 10 5
14 15 15
17 40 20
18 13 10
19 5 G
20 10 70
2 23 20
22 33 30
24 5 5
25 20 5
26 50 15
27 20 0
28 60 10
29 55 6
30 5 e
32 10 6
33 10 8
34 .5 0
L35 80 o
. 36 35 U
37 35 5
38 35 15

d Culion [slands.

20 é 77
10 10 78
i5 5 47
0 0 40
35 15 82
20 5 42
20 5 44
25 45 80
20 20 77
20 0 70
¢ 10 25
10 18 71
10 40 92
v 0 20
20 0 64
10 0 40
20 0 89
25 0 72
5 0 35
40 40 67
10 0 30
3 5 42
0 0 95
15 10 89
60 0 90
15 15 84
5 5 1
10 0 65
v 0 60
5 0 50

Status of the Reef Fisheries
Fish biomass

Fish counts taken during the -isuai fish census were converted
into weights per unit area and expressed in tons/km2. The
commercially important fishes were separated from the non-
commercial species, which also included commercial species
that are below- marketable length (< 6cm).

RAP BULLETIN OF BIOLOGICAL ASSESSMENT 17

The computed biomass (Table 11} clearly shows that there are
few marketable fishes remaining in many of the reef areas of
the Calamianes Group. The biomass ranges from 3.44-57.6
tons/km?, with many sites showing biomass values under 10
tons/km?2. Clearly, the fish productivity of these reefs is low.
From a fisheries point of view. these data are very discourag-
ing as the majority of reef fish biomass consists of non-com-
mercial Species,
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Tabla 17. Biomass {in tons/kay) of reef fishes from 30 sites surveyed at Busuanga and Culion Islands in
February 1998, NC - non-commercial fishes: COM - commercial fishes.
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There is no apparent correlation between fish productivity and
amount of coral cover or degree of destruction of the cora:
reefs surveved. However, it appears that higher fish biomass
occurs on reefs where some degree of protection from fishing
exists. For example, reefs located near the Club Paradise
beach resort {Site S) and the protected area in Calauit Bay
(Site 9) showed higher biomass of commercially important
species. At seven other reefs where the biomass exceeded 20
tons/km” {Sites 2, 11, 12, 19, 20. 21 and 303}, the small, non-
commerciaily important species made up most of the available
fish biomass. For example, at Twin Peaks (Site 19) where a
{ish blomass of 37.8 ton/km*® was computec, only [0.5% of the

biomass was considered commercialiy important.

Large piscivorous, reef-associated species such as barrac
jacks and sharks were notably absent on Calamianes reefs.
Likewise, the normally abundant schooling species sach as

11
i

ded large schools of commercially

surgeonfishes and fusiliers were observed singly or in smae

The above findings incicate that massive fish exiraction has
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taken piace on the surveyed reefs. Previous studies in the
same area (MERFE 1994} showed much higher estimates of
fish-biomass (Table 12). The MERF study’s station at Calauit,
Busuanga and Site 11 of this survey are almost the exact same
iocetion. Since both surveys used the same methods, a direct
comparison can be made. The 1994 survey showed a biomass
estimate of 19.5 tors/km?, compared to a slightly higher value
of 25.4 tons/km® during the present survey. During the 1994
survey commercially important species comprised half
(49.4%) of the biomass compared to only 7.68% during th
present one. Moreover. surgeonfishes and wrasses accounted
for 35% of the biomass in 1994 compared to the presently
computed value of only 7.07%.

. Ciormifs
ars 10 be signifi-

Based on these two studies alone, there appe

cant differences in reef fish biomass, particularly in the com-
merciaily important fish groups. It is interesting 10 note that
the high fish productivity of the Linapacan and E]l Nido areas
represent by far the highest ever recorded for Philippine waters
(Table 12). It is also interesting o point out that since the time
of this study fishing on E! Nido reefs has become highly regu-
lated and existing laws are now rigidly enforced.
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Figure 2. Frequency distribution of grouper density for the 30 reef sites
surveyed in February 1998 at Busuanga, Culion, and Coron Islands.

Similarly, no octopuses were observed despite the presence of
octopus fishing operations throughout the survey.

Issues and Problems of the Calaminnes Fishery
Legal fishing

Fishing represents one of the most intrusive forms of human
intervention in the marine environment. However, proper
management and diligent monitoring can result in fisheries
resources being kept within sustainable levels through regula-
tion and curbing of unsustainable fishing practices.

As is the case with most other areas of the country, the study
area is an open access fishery. The resource belongs to the
people (Smith er al., 1980} and anyone is free to fish with
practically no regulation on resource extraction. While
national laws define fishing grounds for all fishing sectors,
there are no laws governing fisheries extraction. Local fishery
laws deal mainly with the determination of license fees for
each gear type or the zoning or assignment of specific areas
for a particular usage (e.g., fry collection, protected reserves).

There are few local laws tha: support the establishment of pro-
tected areas. However. some initial activity has taken place.
For example, Coron’s pian for water use divides the waters
into different fithery zones and also designates several pro-
tected areas. What is lacking, however, are laws that regulate
fishing activities such as the quantity of gear aliowed to be
used and catch quotas. In practice, fishery policies are formu-
lated as a reaction to the current fisheries situation instead of
taking into account future trends. Therefore. fisheries manage-
ment as practiced in the Calamianes Croup is "'self regulat-
ing~'If the resource collapses. the fishery simply stops.

Fisheries development in the area has been characterized by
the gradual expansion of fishing grounds at a pace that is dic-
zated by the rate of resource depletion. Viewed as a national
trend. this is a consequence of the lack of pro-active manage-
ment. As the available resources In the fishing areas decrease.
the fishery simply adjusts by expanding the area that is fished.
When no further expansion is possible, the fishery either shifts
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1o the expioitatioa OF different resources by adjusting fishing
techniques, or continues as IS. using non-sustainable fishing
methods, Inboth cases, the fishery becomes a species-specific
fishery. In northern Palawan. these two scenarios occur simul-
taneously.

These two scenarios characterize the current fishery in the area.
The depletion of both demersal and higher value reef fish
stocks resulted in exploitation of lesser-known groups such as
surgeonfishes and fusiliers. These two groups were the last to
be exploited because of their low consumer acceptability and
low price. Both groups cannot be harvested using the tradition-
al trap, hook-and-line. or spear fishing methods. However,
they car be and are exploited using gillnets.

Introduction of new technology allowed the continuation of
fishing despite serious signs of over-harvesting. This situation
is best exemplified by the use of air compressors for spear fish-
ing. Commonly known as hookah, the use of this underwater
breathing apparatus permitted access to reef fishes living below
depths normalty frequented by spear fishers. It also provided a
more effective method of using poison {(sodium cyanide and
potassium cyanide) to catch live fish. Thus the use of ais com-
pressors has markedly contributed to the decimation of reef fish
stocks. which is reflected in the low biomass estimates on
many reefs of the Calamianes.

Extreme poverty forces peopie to fish despite resource deple-

tion. As the situation worsens, fishers will use any method o

catch fish even if such practices are known to decimate stocks
ewer further, This scenario was aptly calied Malthusian over-

fishing by Pauly er af. (1998).

The impact of fishing activities on the coral reefs of Busuanga,
Coron and Culion Islands is presented in Table 14. Evidence
of detrimentai fishing activities that were documented included
blast marks on coral heads. bleaching of corals suspected as a
result of exposure to cyanide, overturned coral heads and boul-
ders due to spear-fishing activities, and anchor damage. Other
negative impacts observed underwater included the presence of
ropes, twines, fishing paraphernalia and other items thrown
overboard (e.g., batteries, bottles). One or more forms of these
desultory impacts as a resuit of fishing activities were observed
at all surveyed sites.



Table 14. Assessment of the impact of fishing on the surveyed reef sites. (0-5 = degree of impact with 0 being none and 5
representing the highest; x = effects unknown; * effects not of recent origin}.
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lilegal fishing

bagnet technique. Their use has gradually spread o corpli-
ment other fishing techniques.

The use of non-sustainable fishing methods are rampant

throughout the Philippines including northern Palawan. The Another form of unsustainablefishing is the use of toxic sub-
best known and perhaps the worst illegal fishing method is the stances. Poison {potassium cyanide and sodium cyanide) is
use of explosives, which IS certainly not a recent development. used extensively for catching Hve groupers {(locally called
Villadolid and Bufiag (1853) listed the use of blast fishing and buhay-buhay) and ornamental fishes for the aguarium fish
application oS noxious substances as the primary causes of trade. Additionally, commercial vessels operate illegally in
fish depletion in the Visayes in the early 195 ¥s. The use of municipal waters. According to police, the numbers of appre-
explosives is an integrai part of bagnet-fishing operations. hensions related to illegal fishing appear to have declined over
The school of fish is “stunned” with an explosive charge prior the past two years. However, the data presented in Table 15
to hauling in the net in order to prevent them from escaping. do not support this statement.

Explosives were seen as a solution to the inefficiency of the

Table 15, Number of apprehensions due o illegal fishing. Data for 1993-1995 from
JICA-DOT (1997). *Data for 1998 to 20 February only.

Busuanga 2 | - 2 : 0
| Coren §] 2 i8 ] 2 {
| Culion - 1 4 | iy ‘
| Linapacan 1 - - nd J
! El Nido 3 1 2 nd ‘
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Faced with a depieted cetch and conseguent marginalized
income, locel fishers view the dex‘glopmem of tourism (as pro-
posed in the JICA-DOT report) as a viable alternative for eam
ing a livelihood rather than a threat. As mentioned earlie
land-based alternatives are iimited ¢
soil and unsuitable climate

L1y

ng to the poor quality of

Several potential negative fisheries impacts were identified in

reviewing the plan for sustainable tourism dev ek\rmm tat
areas cmompaxsmg western Busuanga and Bl Nido. The first
! sible conflict with the presence of pearl fan
. While these farms in themselves may become 2
tourist attraction, their presence in Gutob Bay {where ma
: development ifs envi 4y will certair
lems. Secoadly, some small islands where development is
planned {e.g., Kilampisauan, Buluang, end some near
Busuanga) are currenily used by purse seines, ring nets and
carriers as sheltered anchorage during the fishing seasons.
Therefore, tourism development might exclude commercial
ressels from these zes, which are especially useful curing
rough weather

e

=

re are also existing plans to establish a water sports fac
{with high-powered boats and jet ski New Busuanga.
Sach activmes might create negative impacts for some marine
life in the area. For instance, the sounds created by engine
could c&mcewably disturb marine mammals in the area.

Fishery Laws and Policies

Fishery laws in the area are based on national laws. particular-
Iy Presidential Decree 704 of 1974 and its subsequent revi-
sions including the Republic Act 8550 signed on February 25,
1998. Local fishery laws and policies exist only for the

ality of Coron and Busuanga. Culion has vet 1o for-
mulate its own set of fishery rules and regulations,

But existing local fisherv ordinances mainly reflect the rev-
enue codes for the fisberv sector {Coron Municipal Ordinance
11, series of 19953, Under this Ordinance, various zones are
established for specific fishery-related activities including cul-
ture of milkfish (Chanos chanos) fry, pearl farms, oyster cul-
tare, and fish corrals, as well as government reserves.
Unfortunzately, the selection of the reserves is not based on
supportive data.

In Coron, Palawan, the list of fisheries-related
the last four yeers includes a bdn on certain kinds of fishing
gear (Darnish seine. beach seine, muro-ami, traw!) within
municipal waters (Municipal Ordinance of (_x oron No. 7, 1994
as well as the use of excessive light for fishing (Resoiution
No. 3, series of 1994). Another law also provides mone:ary
ards to informers of violators {Ordinance 9, series of
1994).

Live-tish traders and fishers {(Municipa! Ordirance of Coron 3,
series of 1995) as well as users of compressors for fishing pur-
poses (Municipal Ordinance of Coron 4, series of 1994) are

required to register with the local governmen:. However, these
iaws do not regulate the number of operators but merely cover

RAP BULLETIN OF BICLOGICAL ASSESSMENT 17

the collection o

VETILES

- of Cullon, only recently established
facks fishery faws, Prior fisheries managemen: fell under

;mw“ii of Health, which owns and manages the Leper

um in the area.

e three municipalities, enly Co

nent local ordinanc

 appesrs to nave perii-
s 25 well as a (newly developed) pum for

»\’{i“ ruse. The local g()‘w\‘i nment hes prepa{e; oS idfgi; color-

ciearly ud uﬁe(ﬁ Fm
important areas are “no Im“’ core zones, wh

m from shore,

BT

Jn extend for 300

ined within this

Designated core zones at the time of writing included: Tres

Reyes Island, Mzalapuso Island, Siete Pecados-Parcla. and
utulan Recks near Tara Island.

i1 fish activity

p

Local fishery officers in Coron, Culion and Busuanga

expressed {ull support for the development of comprehe
and common fisheries laws ioz the entire 1 m’mem ?*a?dwan area
because the three mmmpm

which are expicited

/ migrs zm:z Lt

aog s

Lnfsrumen* of fishing regulations etimes extremely dif-
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shers from
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Calion and Busuangs, thus opening the door @
nearby areas where these methods are banned,

Conclusions

The fiskeries of the study area face a bleak future mainly due w©
the heavy expioitation of local resources. This situation has

resulted in reduced catch rates and consequent de
production. The 1997 {ish production estimate is only 50 7 of

the 1991 level and a further decline is anticipated.
The artisanal sector barely survives, but relies heavil

based resources. It seems inevitable that it will suffer ths same
fate as the commercial sector due o the decreasing reef-fish
biomass. This decline is particularly true for commercial
species, whose numbers have been significantly reduced. In
simple terms, veef fish resources are nearly decimated and the
prospect of recovery is bieak unless fishing pressure is reduced
or fishing s completely stopped. The latter scenario is contin-
gent on the creation of alternative income sources. Without
other options, fishing activities will continue causing further
destruction to fishery resources and aguatic habitats.

Tourism development would appesr to offer aliernative sources
of livelihood and a possibie solution of existing problems due
to overfishing. It could effectively reduce the number of fish-
thereby easing the pressure on reefs and help to conserve
existing habitats. Hopefully this would allow at leest some
measure of recovery for the decimated fish population.
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APPENDIX 1

T4

Coral species recorded from the Philippines or likely {0 occur there

Platygyra lamelling
Platygyra pini
Platygyra ryukyuensis
Platygyra sinensis
Platygvra verw
Plarvgyra yaeyamaensis
Piesiustrea versiporg

Family Trachyphyllidae
Trachyphyliia geoffrovi

Family Caryophiliidae

Catalaphyilia jardinei

Physogyra lichtensteini
Plerogyra eurysepts
Plerogyra simplex
Plerogyra sinuosa

Family Dendrophylliidae
Heteropsammia cochiea

Turbinaria
Turbinaria
Turbinaria
Turbinaria
Turbinaria
Turbinaria
Turbinaria
Turbinaria r
Turbinaria
Turbinaria 5

ot

TOTALS
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APPENDIX 2

Coral species recorded at individual sites
{compiled by D. Fenner).

3 7,30, 32,
Stviocoenielia sp. 9, 13,19, 21, 24, 35, 36, 38

Family Pocilioporidae

ayireq ramosa

. 20-24, 26, 28, 30, 2. 34,36, 38
1.23,24,28,31,34,3

Pocillopora evdouxi

Pocillopora meandring

Pocilloporu verricosa 18, 2, 24-26, 28-32, 34, 35, 38

Seriatopora caliendrum

Seriatopora I

Stviophora mordox

Stvlophora p

Family Acroporidae

Acropora

2,6,7,10,21, 26,28, 29, 31, 32, 34, 37, 38

Acvopora

13, 16,20, 38

Acropora brueggemanni 1,4,5.7,9, ‘16 18, 21.24-27.29. 31-34, 37
Acroporu sp. | 2-6,9, 10 S 7.18.20-23, 26, 27, 9.31 32,34, 36
Acropora cuneaia 22, 24, 34, 38

Acropora cythereg 2,10, 24

Acropora divaricata 1,
Acropora echinata 4
Acropora fastigata 1,

Acropora fi

Acropora forn

Acropora

Acropora

Acropora

Acropora ¢

A(’mpom j

Aciropora i

A(r;‘ﬁpom i

Acropore |

Acropora i

Acropora

{oripes

Acropora

e gmmz

J

Acropora

ACropora m

Acroporg

Acropora 1

Acropora s

ACTOPOTaA

ACropora r

Acropora v

ACropora Samoensis 30

Acropora selago i-3,7,12-18,20, 23,29, 34, 35

Acropora senella 25,26

Acropora teniis 34,35, 37

Acropora teres

Acropora valenciennesi 1,2,4,6,12, 16, 18,20, 21, 23, 25, 27-31, 34, 38
Acropora valida 12, 14, 15. 17, 20-22, 25, 30, 34, 35

Acropora vaughani 3.12,21

Leropora verweyi 34, 33
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APPENDIX 2 Coral species recorded at individual sites

Acropora yongei

o

Anacropora forbesi

1l

SCFODOYE

Anacropory puertogalerae

Anacropora reticulaig

{R0S¢

Astreopora CXDANSG

COROVA EV

FeOPOra §

SEODOYG O

Astreopora SHE

ora confusa

Montipora corbe

Monti Joli
Mon

ion

Montipora platef

Montipora §

Montipora stellate

Montipora undata

Mowti

Family Poritidae

FE Yereensa

Alveopora catal

Goniopora pend

Goniopora stokesi

Porites annue

B

Porites

Porites evermanni

Porizes s

FPorites |

Porites ! P
maraes) mont 12, 32

[9%)
o
%)
oK

[
)
[
N
e

b
)
AN
[
®

Coscinaraes col

THRG

Psamumocora contigua

FPsammocora digitata

Psammocora nierstrasgi
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APPENDIX 2

78

Coral species recorded at individual sites

191

: 14,810, 12,13, 15-18,21,22, 24
”emoﬁvms fimax 1,2,4,5,7,8, 10,12 19-21,23, 24, 26-32
Lithophvilon lobata 6,21, 28,27,32,33, 35.37
Lithophylion mokai 26

Lithophvilon undulatum

5,7,19-21, 24, 26, 37,31, 32

Podabacia crustacea

4, 6—1u, 13-17, 19-21, 25-32, 34, 36-38

Podabacia motuporensis

9,10, 14, 16, 18, 21, 22, 26, 27. 30, 34-36

Polyphyllia talping

1-3.7, 10, 12-18, 20, 21, 23, 24, 28-32, 34, 35, 38

Sandalolitha dentuic

21 31

Sandaiolitha robusta

5. 7-10, 13-32, 34,

Zoopilus echinaius

18,21,

Family Oculinidae

Archelia horrescens 1-4,6,7, 13,25, 26

Galaxea alta 3.5 9 21,26,33, 37,38

Galaxea astreata 2,4,5,13, 14,21, 24-26, 28, 32, 34, 36-38
Galaxea fascicularis 1,3, 4,7,8 10, 12—24> 26-31, 3338
Galaxea paucisepta 1,4,9, 14, 15, 24, 27,29

Galaxen sp. 1 1,4.9,21,24,25

Family Pectiniidae

Echinopiyliia aspera 4.5,7,9. 15,17, 20-22, 26, 25-31, 34, 37, 38

Echinophvyilia echinaia

26

Echinophyllia echinoporoides

6, 10, 13, 15, 18, 21-24, 27. 28, 30, 31, 35, 38

Echinophyllia nishihivai

14. 36

Echinophyiiia patila

2,15,20-23,27,29, 31, 32, 34, 38

Mycedium elephatotis

3,4.7, 10, 13-24, 26-38

Mycedium robokaki

4.3, 13—18, 20-23, 25, 26, 25-32, 36, 37

Mycedium sp. 1

34-36

Mycedium mancaoi

26, 30

Oxypora crassispinosa

2,4.6,9. 10, 13-24, 26-33, 32, 34, 36-38

Oxvpora glabra

25,26,32.36.37

Oxypora sp. 1

5,26, 32, 34-38

Oxypora lacera

2.4-7, 10, 13-19,21-23, 25-30, 32

Pectinia alcicorniy

4,5, 13-19, 21-34, 36-38

Pectinia lactuca

2,4, 13-18, 20, 22-26, 25-31, 34, 38

Pectinia maxima

19, 3,26-28. 32, 33, 36, 38

Pectinia paeonia

(98]

7,9, 10, 14, 18,29, 30

Family Mussidae

Acanthastrea echinaia 2,7,9.13-19, 21-24, 26, 28-31, 34, 35
Acanthasirea hemy 9,16, 17,21, 22,27-31, 34,35
Aranmmzremsfhzga@aem‘i»‘ 7,10, 13, 18,22, 23, 30 31, 34, 35
Acanthastrea lordhowensis 16,19, 21, 23,26,27, 37
Acanthastrea rotundofiora 4,14, 17,19, 21, 25-30, 36
Australomussa rowleyensis 21,32

Blastomussa merieti 21

Cynarinag lacrvmaliis 4,5,16, 17, 18, 21, 26-29, 32, 36, 38
Lobophyilia corymbosa 2,4, 7-10, 12, 15, 20-38

Lobophyilia hataii

3,4,9, 16, 21-23, 28-30, 36

Lobophyilia hemprichii

1-10, 12-29, 31, 33-38

Lobophyllic pachysepta

13,27, 36,37

Lobophyliia robusta

2,3.5, 10,12, 15, 16, 20-22, 24-28, 31, 34, 36-38

Lobophyilia sp. 1

12, 22, 28, 31

Lobophyilia sp. 2 36
Lobophyilia sp. 3 21
Lobophyilia sp. 4 21, 28,29, 36

CONSERVATION INTERNATIONAL
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Coral species recorded at individual sites APPENDIX 2

Symphyilia agaric -17, 2() 22, 24< 25« 30, 35

Symphvilia radians s &, 0, 18,20,22,23,2
, i5, 13, 16-18. 20, 21, 23-27, 26-38
Symphvilia valenciennesii 5, 18, 21,22, 26, 36

Family Merulinidae

Symphvilia recta

exXesa

Hydnophora grandis

microconos

Hydnophora

Hvdnophora pilosa

, 29,34, 37

Hvdnophora rigida 1-5,7, 9. 10, 12-22, 24, 2

Meruling ampliaia 1-10, 12-38

Meruling scabricuia 1-3,8,7,9, 12,13, 15-18, 20-23, 26-35, 37 38
Scapophyilia cvlindrica 2,4, 8 17,21-23, 28, 27-32, 34, 35, 38

Family Faviidae

Barabattoia amicorum 24

Caulasires curvata

,J N
]

Cavlastrea echinulata

e e
ih

Caulastrea furcata

02426 29. 31,32, 34.36. 38

Cyphasirea

= o

-

o

IR N

LA e
Lad
e L—“

[
¥
90
[
o

. 26,28, 29, 37, 38
., 26-38
. 17.26. 28,29, 31, 32. 34-36, 38

Dipiloastrea heliopora

[\
)
197
o~

rc*w')pora aslunorensis

w |
put
w
N

1 hirsuitissima

2=
o
o)

\
p o b
o

EHOU(}W‘ lameliosa

L21, 26 28 35 38
10, 14-17, 19, 21-20. 34-36

Echinopora mammiformis

Echinopera pacifi

Favia luxa
Favic

Favia maxima

. 13. 15.16. 18-22, 24. 28, 30-32, 37

« matihaii

Favia pa

Favia roty

Favia sp. 1

Favig speciosg

15,17-19, 21, 22, 24, 26, 29-31

2 13,15,17, 18.21, 23, 24, 26, 25-31, 34, 35
L 16-19, 21, 74 30, 31, 34-38

8, 15, 34, 36, 38

Favia steliig

Favites af

Favites cliinensis

Favites flexuosa 28-71

Favites halicora 1,8-10, 13,15, 17. 18, 22, 25, 28, 30, 31, 34, 35
Favites pentagona 1,2,12-16,20, 21,23, 24

Favites russelli 20-24, 26, 28, 30, 38

Goniastreq aspera 3,1

Goniusirea edwards 7, 1

a
i

th

Gonigstrea palauensis

Goniastreg pectinata L4, 16, 12-17, 19, 21, 24, 26, 30, 31, 34-38
12 \6—1& 21,22, 24, 30-32, 34, 35, 38

*G, 13, 15,30, 31, 35,36

Goniastrea retiformis

‘T\)

frea botrue

Leptas

Leptastrea pruinosg

B N e e (R
o0 4
)
<o

LEpI{E.YfVé@ purpired

-10, 12, 13, 16-18, 21, 24-28, 30-33, 35-38

Lepiastrea transversa 10,2
Leptoria phrygia 1-4, 7—L0, 12-14. 16-18, 20-25. 29, 30. 32. 34, 35
Monsastreq sp. 1 ]6 22.24,30,31,34,35
Montastrea curta .3.7,E 13.18.24. 35
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Molluscs recorded during the RAP survey of the Calamianes Islands

{compiled by F. E. Wells).

CLASS BIVALVIA

APPENDIX 3

Family Arcidae

Anadara maculosa {Reeve, [844)

[R]
e
(93]
g |

Arca nevicularis {Bruguiere, 1798)

Barbatia amygdalumitotsum (Roding, [798)

o | |

5, 8,9, 10,12, 13, 15, 18, 24, 26, 28, 28, 31-38

Barbatia foliata {Forsskal, 1775) 4

Barbatia sp. 21,24,26,29, 36 =
Barbaria vensricosa (Lamarck, 1819; 1.3,4,7-10C, 12, 14-16, 21, 24, 26, 28, 31-38

Family Cardiidae

Acrosterigma fultoni (Sowerby, 1916) 3

Acrosterigma luteomarginato (Voskuil and Onverwagt, 1991 28

Acrosserigma sp. 5,32

Acrosterigma transcendens ( Meivill and Standen, 1899) 5

Acrosterigima unicolor (Sowerby, 1834) 28

Corculum impressum {Lightfoot, 178¢)

Corculum laevigatum {Bartsch, 1947) 14

Fragum cf. scruposum (Deshaves, 1855} 18

Fragum fragum (Linnaeus, 1758} 1,5.6

Fragum unedo (Linnaeus, 1758} 27,37

Laevicardiwn biradiatum (Bruguiere, 1789) S,12,19, 26,37
Trachyeardivm alrernatum (Sowerby, 1841 4,24,26,32, 38
Trachycardium elongatum (Bruguiere, 1789) 5,7.9,12,19
Trachycardium enode {Sowerby, 1841) 5,6, 12, 19, 24, 37,38
Trachycardium flavum (Linnaecus, 1758) 4

Trachycardium mindanense (Reeve, 1844) 36

Vepricardium muitispinosum (Sowerby, 1841) 2,33

Family Carditidae

Beguing semiorbiculata (Linnaeus, 1758) 5, 19,32, 23, 34, 36, 37, 38
Cardita abyssicola (Hinds, 1843) 18

Cardita variegata (Bruguiere, 1792) 16, 17, 19, 26, 28, 30, 31, 32

Family Chamidae

Chama limbule (Lamarck, 1819)

Chama savigni (Lamy, 1921)

Chama sp.

¥amily Corbiculidae
Polymesoda coaxans (Gmelin, 1791}

Family Corbulidae

Corbula sp. 1

Corbula sp. 2

Family Donacidae

Donax sp.

Family Fimbriidae

Fimbrig fimbriata (Linnaeus, 1758)

[

,7,9,37, 38

Family Glveymerididae

16, 19

Glyeymeris cf. holsericus (Reeve, 1843)
Glycymeris reevei (Mayer, 1868) 4,8, 15,37
Tucetona amboiensis {Gmelin, 1791) 1. 24

Family Isognomonidae

{sognomon sp.

14,16, 17, 19, 26, 27, 28, 31, 34-38

Family Limidae

Ctenoides ales {Finlay, 1927} 26, 36
Ctenoides annulata (Lamarck, 1819) 1,5, 26,33
Ctenoides philippinarum (Masahito and Habe, 1972) 36

Lima cf. bastlanica {A. Adams and Reeve, 1850) 8

RAP BULLETIN OF BIOLOGICAL ASSESSMENT 17
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Molluscs recorded during the RAP survey of the Calamianes Islands

. 1807)

L
Family Lucinidae

Anodontia e
Divaricells prnata (Reeve, 1850

Lucing cumingi {Adams and Angas, 1863

Liscing reevei {Deshay 1863

[

F amzh Mactridae

33
Lutraria sp. 19

Family Malleidae

Malleus mallens (Linnaeus, 17

Vudsella vulsella (Linnaeus. 17

Vil
Family Mesodesmatidae

Davila plana (Hanley, 1843

Family Mrytilidae

Lithophaga sp.

(5]

(8]

Modioius philippinaruwm {Hanley, 1843
I 26 22

.9, 17,18, 19, 24, 26, 36, 37

Modiolus sp.

R
n
[=))

Septifer bilocularis {

9, 21,26,

7,32, 33, 36,

Family Ostreidae

Hyotissa fyotis {Linnaeus. 1758)

Lopha cristagalli (Linnaeus, 1758)

Saccostrea cucculln

Saccostred $p.

Family Pectinidae

Bractechiamys vexillum (Reeve,1853)

Chipmys corsucans (Hinds, 1845) 25
Chiam ris (Sowerby, 1842) 16,20
, 1865 20, 36

eeve, 1853 28
s sgHamain (Gmclin 17913 21,33

Chiamys sg

Vx
Un |
™)
-3

wamosa (Gmelin, 1791

Comptopallium radwla {Linnaeus, 1758}

b b
o
®
~
»
&
[
AR
(3]

Excellichl strionica (G 8,36

Gloripailivm pallium (Linnaeus, 1758} 1,2,5, 7.8, 9,15, 17. 19, 20, 24, 26-29, 38
Mimackiamys Swﬂg*nuw (Reeve, 1853} 15

Mirapecten rastellum (Lamarck, 1819} 26

Pedum spondyloidoeumn {Gmelin, 1781) 18, 12-18,21-37
Semipailium tigris (Lamarck, 1819) 2, 19,21

Family Pinnidae

Atring vexilluwm (Born, 1778) 5,8,12.19

Pinna bicolor (Gmelin, 1791} 1,31

Strepiopinng saccata (Linnacus, 1758) 1

Family Psammobiidae

Asaphis violaceans (Forsskal, 1773} 14,21

Gari ameshystus (Wood, 1815) i9

Gari elongara (Lamarck, 1811) 19

Gari {ivida (Lamarck, 1818) 30, 3¢

Gari pulcherrimus (Deshayes, 1855) 26

Family Pteriidae

Pinctadu margaritifera (Ljnnaeusﬁ 1758) 4,5,8, 14

Preria pengiun (Roding, 1798} 7,8,9. 16,20, 25,27, 28

CONSERVATION INTERNATIONAL
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Fam y Semelidae

Moltluses recorded during the RAP survey of the Calamianes Islands

APPENDIX 3

D
[
[

Semele cf,

exarata {Adams and Reeve, 1848)

Semele jukesii (Reeve, 1853)

oK

Semele lamellosa (Sowerby, 1830}

Semele sinensis (Adams, 1853

LUST N
o
e
a3

Family Spondylidae

Spondylus

[\
e

Spondyius

butleri (Reeve, 1856)
=

candidus (Lamarck, 1819)

Spondylus

multimuricatus {Reeve, 1856)

Spon

sanguineus (Dunker, 1852

Spondylus

sinensis (Schreibers, 1793}

Spondyius

squamosus (Schreibers, 1793

Spondyius varians (Sowerby, 1829) 19
Family Tellinidae
Telling astula (Hedley, 1917) 30
Tellina capsoides (Lamarck, 1818) 5,7, 19, 32, 36, 37, 38
Telling crucigerum (Lamarck, 1818) 29,37
Telling exculta {Gould, 1850} 5
Tellina gargadia (Linnaeus, 1758} 5
linguafelis (Linnaeus, 1758) 1
Tellina ovalis (Sowerby, 1825) 24
Tellina piratica {Hedley, 1918) 9
Telling plicata (Valenciennes, 1827) 30
Telling rastellum (Hanley, 1844) 2,17
Telling remies (Linnaeus, 1758} 15
Tellina rostrara (Linnaeus, 1738} 37

ling scobinata (Linnaeus, 1758)

j
{
Telling serricostara (Tokunaga, 19006)

i S]. 2
rongana {Quoy and Gaimard, 1835) 32
virgate {Linnaeus, 1758) L5 7,18

Family Trapeziidae

Trapezium bicarinarum (Schumacher. 1817)

16,32, 36.37. 38

Trapeziwm obesa (Reeve, 1843)

18.21.26

Trapeziumsoyw erbyi (Hidalgo. 1903

Family Tridacnidae

Hippopus hippopus {Linnaeus, 1758)

Tridacna derasa (Roding, 1798)

1.4,6.12. 14,18, 21, 29, 36. 37,38
36

R

5

Tridacna gigas (Linnaeus, 1758}

1, 6,32, 38

Tridacna maxima (Roding, 1798)

I. 2.6, 29,30.32. 36

Tridacna sauamosa (Lamarck. 1819)

1-4.6-9. 12. 13. 14. i8. 21. 22. 24-34. 36. 37

Tridacnea crocea (Lamarck, 1849}

1-9. 43-19. 22. 24.25, 27, 29, 30. 32. 34, 36-38

Family Trigoniidae

Codakia punctara (Linnaeus, 1758)

37

Codakia sigerina {Linnaeus, 1758)

9, 14,17, 19,32

Family Veneridae

Antigona cf. corbis (Lamarck, i818)

Antigona chemniizii {Hanley, 1844)

Antigona clathrata (Deshayes, 1854)

Antigona purpurea (Linnaeus, 1771)

Antigona restriculata (Sowerby, 1853)

1,2,3,4,5,19,21, 23, 25,33

Antigona reticulata (Linnaeus, 1758)

2,4,5,14, 18,19, 23, 30, 32, 34

Callista semisulcara {Sowerby, 1851)

19
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Melluscs recorded during the RAP survey of the Culamisnes Islands  APFPENDIX 3

‘Tinnagus, 1758}

Family Buccinidae

21
C 37
Contharus levcotaen 5

Cantharus

Frvithiririie
CGRIarss

undosus (Linnaeus,

v wagnert {Anon, 1839)
atg (Kiener, 1836}

Pisania ignea {Gmelin,

Famiiv Bursidae

Bursa granuiari

=]

Family Cassidae

Casmaria eris s (Linnaeus, 1758} 4. 7,28,37

Cassis cornutg iLinnaeux, 1758 8, 34
Famnily Cerithiidae
ithivm balteatm (Phili

PR
. 1966)

1 columng (Sowerby,

nodulosus (Bragulere,

planum (Anton, 1839}

15 vertagus {Linna
Z(* amah Chromodorididae

Mexichvom

RAP BULLETIN OF BIOLOGICAL ASSESSMENT 17
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APPENDIX 3 Molluscs recorded during the RAP survey of the Calamianes Islands

C { 22,

Chromodoris coi (Rishec, 1956} 12,13

Chromodoris elisabething (Bergh, 1877} 1,2,3 7,8, 13-17.20, 21, 22, 31, 38
Chromodoris sp. 1 (C. elisabethina complex) 17

Chromodoris sp. 2 (C. elisabething complex) 16

Chromodoris sp. 3 3]

Ciiromodoris sp. 4 22

Chromodoris siriatella {Bergh, 1877} 37

Chromodoris tinctoria (Rappell and Leuckart, 1824) 2
(Cuvier, 1804) 9,17
ruvot-Fol, 1954 1

Glossodoris atroma

Glossodoris hikueren

Family Colubrariidae

Colubraria antiquata (Hinds, 18443 15
Colubraria nitidula (Sowerby, 1833) 31
Colubraria souverbii (Reeve, 1844) 25
Family Columbellidae
Mitrella ab ina (Kiener, 1841) 2,3,8.8,10,26,22,23
1 {Duclos, 1840) 8,16
22
rosse, 1859) 25,26,27
a (Lirnk, 1807) 10, 14, 17,21, 32
rata (Brogulere, 1789) 9, 15, 1 35

Pyrene scripta (Lamarck, 1822)

.6 ]J 15,17,
7,9,10, 15, 18

Pyrene testudinaria {Link, 1807)

o ‘N £

o rq
)
ro
;J).
ol
»
o |
Ch
[
b

Pyrene tursuring {Lamarck, 1822)

Family Conidae

Conus arenasus {Hwass in Bruguiere, 1792)

Conus aidicus (Linnaeus, 1758

Conus boeticus {(Reeve, 1844

Conus capitanens {Linnae S8
Conus ceylanensis (Hwass in Brugulere, 1792)

Conus cf. striatelins (Link, 1807)

Conus chaideus (Roding, 1798 10
Conus circumactus (Iredale, 1929) 0
Conus consors {Sowerby, 1833) L

Conus coronaus {Gmelin, 17913

Conus distans {Hwass in Brugulere, 1792)

Conus ebraeus (Linnaeus, 1758)

Conus eburneus (Hwass in Bruguiere, 1792) 7
Conus emaciates (Reeve, 1849) 10,21, 37
Conus flavidus (Lamarck, 1810} 2,9,10,17,23. 34
Conis frigidus (Reeve, 1848} 2,36
Conus furvus {Reeve, 1843) 5,16, 17.33, 36
Conus generalis (Linnaeus. 1767) i
Conus glans {Hwass in Bruguiere, 1792} 4,6, 8,
Conus imperiaiis {Linnaeus, 1758) 2,3,17,38
3,

dss (Hwass in Bruguiere, 1792) 0,2

Conuy magus {(Linnacus, 1758) 2

Conus |

Conus marmorens (Linnaeus, (758)

Conuy miles (Linnaeus, 1758} 8.9, 13.15.1T. 20.23.27. 30, 33
Conus miliaris (Hwass in Broguiere, 1792) 10,17. 38
Conus miicronatus {Reeve. 1843) 32,37
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Moliuses recorded during the RAP survey of the Calamianes Islands RPPENDIX 3

ate {Deshaves, |

Beristernia liruta (Pease, (868,

P ula fLa:*wr‘ , 18223

Pleuroploca mentose (Roding, L

Plewroploca srapezium (Linnasus, 8,9
22

Hemitoma punhi 1Qum and Caimard, 21

Family Géauudae

o

4
¥

Holiotis  {Linnaeus, 1758 2

Family Hamm%miae

Haminoeid sp. 4

Family Hippomcidae

Hipponix conicus {Schumacher, 18 3,010, 14, 15,20

Family L;tmmmdae

N{)da‘ﬁt:(; G rw

¥ amnh Mitridae

filaris (Linnaeus,

proestaniissima {Rzmingﬂ 17

oC
153
3

¢ and Gaimard

18213 22

Mitra auransia (Gn

Mitra aurora {Sowerby, 1874} i
Misra avendacea {Reeve, 1845) 2
Mitra chrysalis (Reeve, 1844) 27
Mitra coffen {Schubert and Wagner, 1829) 21
Mitra contracta (Swainson, 1820) 21,29, 31, 35
Mitra coronata {Lamarck, 1811} 23

itra eremitarim { Rﬁdm(’ :?‘}8} 12,18, 21
Mitra 833) 2
Mitra | (8,23
Mitra lugubris (Swa 1821) 7, 34
Misra paupercula sLm“acJ 1758) 1,24

irra rul { 7,12

itra s 21
Mitra & 32
Mitra 1 21
Neocanci 7

RAP BULLETIN OF 3IOLOGICAL ASSESSMENT 17



APPENDIX 3

9c

Molluses reeorded during the RAP survey of the

Calamianes [slands

’\’e@cam a papilio (Link, 1807

Prervgia crenulata (Gmelin,

Family Modulidae
Moduius tectum (Gmelin, 1791}

Family Muricidae

Chicoreus axicornis (Lamarck, 1822)

Chicoreus prunneus (Link, 181{3}

Chicoreus microphy

ws (Lamarck, 1816}

Chicoreus penchinasi (Crosse, 1861

Chicoreus rubiginosis (Reeve, 1845}

Chicoreus trigonuius (La

arck, 1816)

Homalocantha scorpio (Linnaeus, 1758)

Murex aduncospinosus {Beck. 184 1)

Prervnotus barc

svanits {A. Adams, 1873)

N

Prerynotus bipinnatus (Reeve, 18453

Family Nassartidae
Hebra horridu {(Dunker, 1847)

Nassarius aibescens (Dunker, 1846}

Nassarius arewlaris {Linnaeus, 1758; 4
Nassarius coronatus {(Brugulere, 2] 21

Nasso

dorsatus {Roding, 1758}

Naussarius glons (Linnaeus, 1758)

Nassarius papillosus (Linnaeu

Nassarius pauperus (Gould, 1850

Nassarius vitiensis {(Hombron and Jac

Family Naticidae

{Roding,

Natica euzona (R >clur, 1844

Natica onca {Ra ‘dh g, 17985

51

Natica stellatg (Hedle

Polinices melanosio

Polinices sebue (Recluz, 1844

s (Swalnson, 1821

Dds

Polinices tumidus

{Swainson, 184%)

Family Neritidae

P i -

Nerita albicilla (Linnaeus, 1

Nerita bafteata (Reeve, 1835)

Nerita costata JGmcl n, 1791

Nerita

Nerita

Nerita

;‘w‘e;’ifw

'

Oiim annuiaia (Gmein, l?‘;‘}}

Oliva carneola (Gmelin, 1791

a {Linnaeus,

Family Ovulidae

Calpurnus jactens (Lemarck, 181D}

CONSERVATION IN

TERNAT

IONAL

Rapid Assessment Program



Molluscs recorded during the RAP survey of the Calamianes Islands  APPEMDIX

?amﬂy Patemﬂae

Cellana grata (Could, 1859) 23
a rosg (Gmelin, 1791} 23. 35
a flexuosa (Quoy and Gaimard, 1834) L4, 14,17
Patellvida saccharing {(Linnaeus, 1758) 1,4, 10, 14,17
Patelioida striate (Quov and Gaimard, 1834) 1.4, 10, 14, 17
Famnh Phyllidiidae
1 aff. nobilis (Bergh, 1869 !
coelestis (Bergh, 1905) 7,
elegans (Bergh, 1869) 2,
Phyvilidia nobilis (Bergh, 1869) g, 24

¢ pustuiosa {Cuvier, 1804 L, 4

~

1 sp. 1
sp. 2 2,4,16,17,18,20, 29

23

; cevianica (Kelaart, 18593 6
Phyllidiopsis striata {Bergh, 1885 10
Family Planaxidae
Planaxis niger (Quoy and Gaimard, 1834) 21
Family Plearobranchidae
Pleurobranchus forsskali (Ruppell and Lenckart, 1828} 24
Pleurobranchis sp. 1 i3
Plewrobranchus sp. 2 19
Family Polveeridae
Nembrotha of. ang (Bergh, 1877) 17,22
Nembrotha linevlasa (Bergh, 1905) 6

s {Elliot, 1904 [
Tambja morosa (Bergh, 1877) 20
Family Pvramidellidae
Otopleura auriscari {(Holten, 18023 5,

Otoplenra glans (Reeve, 1843)

Pyramide 22
Pyramideila ventricosa (Guerin, 1831) 12
Familv Ranellidae

Cymaiium gusturninm (Roding, 1798)

Cymatium hepasicum (Roding. 1798) 22
Cymatium labiosum (Wood, 1828) 7
Cymatium nicobaricum (Roding, 1798} 10
Cymatium pileare (Linnaeus, 1758 33
Cymatium pyrum (Linnaeus, 1758) 4
Cymativm rubeculum (Linnaeus, 1758) 23,35
Distorsio anus (Linnaeus, 1758} 0

Gurineum bituberculare (Lamarck, 1816) 30

Gyrineun of. jucundum (A, Adams. |

3,4.7,8, 16,21, 22, 28, 28, 31-33,

)
L
j
oo

Gyrinewm gyrinenm (Linnaeus,

Linatella succincta {Linnaeus, 177

Septa vespacea (Lamarck, 1822)
Family Risscidae

Risspina reticulara {Sowerby, 1824) 22
Zebina gigantea (Deshayes, 1850) 722

RAP BULLETIN OF BICLOGICAL ASSESSMENT 17
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Molluscs recorded during the RAP survey of the Calamianes Islands

}?amnh %ahquanﬂa@

Siliguaria sp. 4

Family smm(sziﬁéae

s s i
Smm ; in

Fam nl‘_y trombida

S

La

P,
20, 22

{Swainson. 182! 5,16, 30
1798y 31

Sfmmhm dentatuy (Linnasus,

E/‘

trombus

Strombus |

S
Strombus §
Stromb

S'L'ramf;m' u

Tervebellum terebellvm {

Family ler@i}"ndae

Terebra 7.
Terebra a <,

ebri 27
Terebra « rgm {Hinds, 1844} 29

marck, 1822y

=
(o8]
[\

Terebra babylonia (e

L L

0,13
7,22
Terebra jenningsi (Burch, 1965 7
Terebra macalata (Linnaeus, 1?58} 35
mery *\Bunh 9653 pos
sz\ 1@:&) |
7
5
] 1:rax3wg er},. 1 3
Family Thaididae
Cronia fen =
21
o i ! 37,32

Cronia margar

Drupa grossularia (Roding,

o

rupa morum (Roding, 1798)

Drupa ricinus (Linnaeus, 1758

U

upa rubusidaeus (Rodin

Drw}er‘ﬁ a cariosa (Wood,

CONSERVATION INTERNATIONA Rapid Assessment Program
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Molluscs recorded during the RAP survey of the Calamianes Islands

lide (Born, 1778)

Turbo cinerens (Born,

Turbo petholatus {Linnaeus, 1758}

Family Turridae

Clavus famberti (Montrouzier, {860)

Clavus sp, 1

Clavus sp. 2

Clavus unizonalis (Lamarck, 1822) 2
Genmula sp. 36
Lophiotoma acuta (Perry, 1811} 5
Turridrupa astricta consorbring (Powell, 1967) 15,21
Turridrupa bijubasa {Reeve, 1843) 8
Turridrupa cerithing {(Antwon, 1839) 22,27
Turris babvlonia (Linnaeus, 1758) i2
KNenoturris cingulifera (Lamarck, 1822) 1,7, 38

Family Tarritellidae

Archimedielln sp.

1,4,19, 26, 32, 36

Family Vanikeridae

Vanikoro cancellata (Lamarck, 18223 12,20,21,29,30
Vanikoro helicoidea (Le Guillou, 1842) 32

Family Vasidae

Vasum ceramicum (Linnaeus, 1758}

14, 18,20, 22, 23, 32, 36

Vasum turbineflus (Linnaeus, 1758)

i-3,8-10, 13,16, 17, 18, 23, 29, 30, 34, 35

Family Vermetidae

Serputlorbis colubrina (Roding, 1798)

1.4,9, 10,13

Family Volutidae

Cymbioia rutila (Broderip, 1826)

Cymbiola vespertilio (Lirnaeus, 1758)

,4._4
=g
—

o=
-
Reg el
I3

CLASS POLYPLACOPHORA

Family Chitonidae

Acanthoplenra gemmara (Blainville, 1825)

M
£

Chiton sp. 1

o [
[N¥]
(3]

Chiton sp. 2

1 |
(WIS

Family Cryptoplacidae

Cryptoplax larvaeformis (Quoy and Gaimard, 1835)

[

Cryptoplax sp.

-3 )

Family Ischnochitonidae

Ischnochiron sp. |

ischnochiton sp. 2

CLASS PULMONATA

Family Onchidiidae

Onchidium sp.

Family Siphonariidae

Siphonaria jovanica (Lamarck, 1819)

CILASS SCAPHOPODA

Family Dentaliidae

Antalis sp.

Dentalivm sp.

94 CONSERVATION INTERNATIONAL
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APPENDIX 4

Reef fishes recorded during the RAP survey of the Calamianes Islands
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Chromis retrofasciata Weber, 1913

B

Occasional.

Chromis ternatensis (Bleeker, 1856)

Moderately common in rich coral areas.

Chromis viridis (Cuvier, 1830)

Modetately common.

Chromis weberi Fowler and Bean, 1928

QOccasional.

Chromis xanthura (Bleeker, 1854)

Occasional, but mainly seen on NE side of Busuanga.

Istand jand offshore islands.

Chrysipiém cyanea (Quoy and Gaimard, 1824)

Occasional.

Chrysiptera leucopoma (Lesson, 1830)

Occasional.

Chrysiptera oxycephala (Bleeker, 1877)

Occasional.

Chrysiptera parasema (Fowler, 1918)

Common in rich coral areas.

Chrysiptera rex (Snyder, 1909)

Moderately common in areas exposed to moderate
surge activity.

Chrysiptera rollandi (Whitley, 1961)

Common on silty reefs.

Chrysiptera springeri Allen and Lubbock, 1976

Commopon in rich coral areas.

Chrysiptera talboti (Allen, 1975)

Occasional.

Chrysiptera unimaculata (Cuvier, 1830)

Occasional.

Dascyllus aruanus (Linnaeus, 1758)

Moderately common.
i

Dascyllus melanurus Bleeker, 1854

Occasional.

Dascyllus reticulatus (Richardson, 1846)

Moderinely common.

Dascyllus trimaculatus (Riippell, 1928)

Moderately common.

Dischistodus chrysopoecilus
(Schlegel and Miiller, 1839)

Occasipnal near shore in sand-weed areas.

Dischistodus fasciatus (Cuvier, 1830)

Occasional near shore in sand-wced areas.

Dischistodus melanotus (Bleeker, 1858)

Occasipnal.

Dischistodus perspicillatus (Cuvier, 1830)

Occasibnal on sand bottoms.
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Dischistodus pr@opotaema (Bleeker, 1852)

Moderately common.

Dischistodus pseudochrysopoecilus
Allen and Robertson, 1974

Rare, less than 10 seen.

Hemiglyphidodon plagiometopon (Bleeker, 1852)

Occasional, but locally common.

Neoglyphidodon melas (Cuvier, 1830)

Moderately common, but always in small numbers.

Neoglyphidodon nigroris (Cuvier, 1830)

Common.

Neoglyphidodon oxyodon (Bleeker, 1857)

Occasional, but locally common.

Neoglyphidodon thoracotaeniatus
(Fowler and Bean, 19238)

Occasional, but most seen on NE side of

Busuahaga and offshore islands.

Neopomacentrus anabatoides (Bleeker, 1847)

Moder:ately cOmmon.

Neopomacentrus bankieri (Richardson, 1846)

Occasional, but locally common.

Neopomacentrus filamentosus (Macleay, 1833)

Moderately common.

Plectroglyphidodon dickii (Lienard, 1839)

Modetately common among Pocillopora in areas
exposed to mild wave action.

Plectroglyphidodon lacrymatus
(Quoy and Gaimard, 1824)

Modefately common.

Plectroglyphidodon leucozonus (Bleeker, 1859)

Common in shallow surge arcas.

Pomacentrus adelus Allen, 1991

Common.

Pomacentrus alexanderae Evermann and Seale, 1907

Abundant, perhaps the most common fish in the Calamian

Group.

Pomacentrus amboinensis Bleeker, 1868

Common on reefs with extensive sand-rubble habitat.

Pomacentrus armillatus Allen, 1993

Moderately common.

Pomacentrus bankanensis Bleeker, 1853

Moderately common.

¢

Pomacentrus brachialis Cuvier, 1830

QOccastonal, but common at sites around Tara Istand.

Pomacentrus burroughi Fowler, 1918

Common on sheltered reefs.

Pomacentrus chrysurus Cuvier, 1830

Occasional.

Pomacentrus coelestis Jordan and Starks, 1901

Common.
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APPENDIX 4

Reef fishes recorded during the RAP survey of the Calamisnes Islands
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Recent Developments (8. A, McKenna)

In June 199§, bleaching occurred on severa
the Philippines. including reefs in Pal

33(‘}}

%m; sites that were recommended for were
i isited over a two-day pcraa‘:d in December 2000,

The iocality of these revisited
GPS was available. Observations
“cp\med helow, Time constraints did
i1s 1o the other survey sites,

26. Twin Peck lsi
Sedimentaiion stress w
sediment in the water column §
covering the reef. Dead coral skele
Pavona, mussids and fungiids (presus
bleaching) were overgrov
cyancbacteria, and the et
noted marine fauna inct R
ions (approximately 8} ﬂi the b Ad\,k spine sea grchin
Diadema setpsum and a school of | \/fld'm asse. Eviderce of
¢ynamite biasting an¢ cvanide I ;
south end of the reef {con!
torsh.

iths .sfe*‘d%:{i
ey of sediment
, AT

38, Siete Pecodos islands, Coron lslund/Pinnacles
12/10/400

Scé‘imemaﬁon stress was evident on the reef with suspended
sediment in the water column as well as 2 layer of sediment
covering the reel. Dead coral skc“ ibsiraia
were overgrown with ;—ﬂs’raﬂ r and Hali .
Numerous {approximate. s si Diadema sero-
mted on an reefl ishing noted on

a1

Si

13. South side of K&ém‘s’tgsimzmﬁ § 1211
No dead coral skeletons were of Sites 26 & 3K,
This is oowblv evidence that bleaching was not as exlensive
kiere as it was at Sites 26 & 38. Paiches of Pading algae were
onty observed inshore (less than 8.5m depth). Other noted
flora included cyanobacteria. Terpios sp. and red algae.

ks *%”ZZ% 12711/08
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14. Buluang Bay, Bususangu fstond 12/31/00

Large stands of' b g ”ﬂrfsex and Acropora skeletons
{possibiy a result of bleachi
by Pading end wamb%;tum

Sbﬁﬁi, OVergrow
the encrusting sponge Terpios noted as well
ies noled @ have wmors or ne@piasms ;cah—

cCLe
ithelioma; see Peters ef al., 6: Coles and Sea

skeletons

susanga

ds of branchi
ae 1o bleaching) were overgrown with Pading.
stands of Acropora and Porites noted as wel
owing over some portions of the co

g Acropora and Porites skeietons

island

; were covered with algae, most-
1 of the coral

apy,

observed on

band discase w vident on several br ‘mhm& Acvopora and
Porises. Numerous biennies and juvenile groupers o

the reef.
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