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Dear Mr. Raagas,
Greetings!

Submitting herewith the results of the study we conducted in Coron, Palawan commissioned
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Introduction

This report documents the extent of biophysical damage in particular on coral reefs,
seagrass and seaweeds beds, mangrove forests as affected by the 29-hectare Coron
Bay Reclamation Project (CBRP). The results herein reported, form part of the
ad argument why the Coron Bay Reclamation Project should
« be stopped. Asitis ill-advised, ecologically devastating
; and is |ncon5|ster1t V\//Ith Coran; Palawan S ecoto&nsm
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Objectives

The study cohducted a biological and physical 'rﬁarine resources-assessment on the area
affected by the Coron Bay Reclamation<Project” (CBRP)~Particularly,. the-following were
assessed:

2:1. Mangrove_Species compasition, den5|ty, frequency, dommance & relative,
_agupg\’amfe; Y "/QL@"‘
o ' seaweed community (speue‘é composition, frequg{kcy&densvty)'
mumw (species composition, frequency '
munity Composition &live coral cover);

2.5 Fish community (species dlversu%sﬁy & biomass'and); and

~Fisheries potential (catch per unit tz/ A ﬁ.»‘\ o
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Mangrove Species Composition of Impact Site
(7 species)
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* 0.81 VERY LOW Diversity

* 0.42 MODERATE Evenness

Rhizophora mucronata
“‘Bakhaw babae”

Avicennia marina Sonneratia alba

P Lumnitzera littorea Xylocarpus granatum
Miapi “Pagatpat” “Culasi” “Tabigi"

Images are taken from Figld buide To Philppine Mangraves by J. H. Primavera
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Mangrove Species Composition of Control Site
(12 s

: l w—
Aegiceras floridum  Avicennia marina Bruguiera gymnorrhiza  Excoecaria agallocha |\ nitzera littorea P em{‘:)his ggidula
“Tinduk-tindukan” “Miapi” “Pototan” “‘Buta-buta” “Culasi” Bantigi

S

Xylocarpus

Rhizophora apiculata  Rhizophora mucronata

“Bakhaw lalaki” “Bakhaw babae” “Bakhaw bato” ‘Nilad” “Pagatpat” gf;"g#{i"
abigi

Rhizophora stylosa

1.26 VERY LOW Diversity 0.51 HIGH Evenness

Images are taken from Field Guide To Philppine Mangroves by J. H. Primavera
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Mangrove Importance Value

The Mangrove Importance Value underscores the most important species that contribute
to the whole mangrove community structure in the Impact Site in Coron, Palawan.
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Avicennia marina Rhizophora apiculata Rhizophora mucronata Rhizophora stylosa Sonneratia alba Xylocarpus granatum
“Miapi” "Bakhaw laki" "Bakhaw bayi" "Bakhaw bato" “Pagatpat” “Tabigi”
=@=Relative Frequency  =@m=Relative Density Relative Dominance

Figure 9. Relative frequency, density, and dominance of mangrove species in Impact Site

Mean Tree Density = 6, 716 trees/ha. Mean Tree Basal Area =33.57 sq. m




Mangrove Importance Value

The Mangrove Importance Value underscores the most important species that contribute
to the whole mangrove community structure in the Control Site in Coron, Palawan.
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20.00 3rd—R. apiculata
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Aegiceras Avicennia Excoecaria Pemphis Rhizophora Rhizophora Rhizophora Sonneratia Xyvlocarpus
Sfloridum marina agallocha acidula apiculata mucronata stylosa alba granatum
“Tinduk- “Miapi”™” “Buta-buta”™ “Bantigi” "Bakhaw "Bakhaw “"Bakhaw “Pagatpat”™ “Tabigi”™
tindukan”™ laki” bayi’” bato”
==@==Relative Frequency ==@==Relative Density Relative Dominance

Figure 10. Relative frequency, density, and dominance of mangrove species in Control Site

Mean Tree Density =9, 500 trees/ha. Mean Tree Basal Area =24.91 sg. m
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Mangrove Community Structure

The mangrove community structure illustrates the
health status of mangroves in impact & control sites.
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m% Crown Cover @Tree density/ha @ Stand Basal area (m2/ha) I Ave. Height (m) B Regeneration B Spp Richness

Mangroves in both impact and control sites have no major difference, only in terms of species diversity. This tells us that mangroves in Coron are
generally mature and in stable state except in the impact site currently under threatened from dying-off due to restricted water circulation.
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Seagrass, Algae and Substrate Type Cover at the Seagrass Habitats

M Seagrass [0 Algae [0 Substrate
200 24.75%
80.00 60 61 % Sandy-muddy type
70.00 Sandy type N :

60.00

% Benthic Cover

10.67%

30.00
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10.00

0.00

Control Site (Balinsasayaw) Impact Site (Reclamation)
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Seagrass Species Richness

CONTROL Site (Balmsasayaw)

Halophila pinifolia, 2.47% \ y‘
| J

Cymodocea
rotundata,

32.45%
Enhalus

acoroides,
59.77%

Halophila decipiens,
\ 5.31%
Q@v o

Thalassodendron ciliatum

IMPACT Site (Reclamation)

Enhalus acoroides, 100%




Macro-invertebrate Occurrence at the Seagrass Habitats

CONTROL Site (Balinsasayaw) IMPACT Site (Reclamation)
Porifera Chidari
nidaria
Chordata (Spg;ges) Cnidaria (Jellys &
(Tunicates) ° ~ (lellys & Corals)
15% Corals) 17%
‘ 8%

Mollusca (Shells Echinoderms (Starfish

Echinoderms (Starfish & & Clams) & Seacucumber)
Seacucumber) 31% 83%
38%
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- f = o
[ales of Two Reers
CONTROL SITE

E
IMPACT SIT (4km away from Reclamation Area)

(In front of Reclamation Area)

Seagrass/seaweed habitats in the impact site are inundated with silt and mud, which reduces productivity, as
compared to the control site with sandy substrate with presence of diverse flora and fauna.

Seagrass/Seaweed Zone

Ly f






Macro-Invertebrates Profile at the
Coral Reef Habitat 235

N
(€4
o

m Control Site(Balinsasayaw)

N
o
o

150

Mean Individual Density /100 sqm
o
o

100 84
22 = 16 12
I : m—
0 : ,
Annelida (marine worms) Echinodermata (Starfish, Mollusca (Shells, clams) Porifera (Sponges) Total Density

seacucumber, etc))

Macro-invertebrates in the impact site (orange bar) and control site (blue bar) share similar fauna families. The main difference is the dominance of sponges
and tunicates in the impact site which are group of invertebrates that usually thrive in a nutrient-rich environment.
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FISH SPECIES RICHNESS
How many kinds of fish found in the area

April 26 - 29, 2022, Coron, Palawan
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The control site registered MODERATE
condition as the reef is undisturbed and
protected by among locals.
SPECIES RICHNESS INDEX:  Very Poor Poor Moderate High Very High

0-26spp 27 - 47 spp 48 - 75 spp 76 - 100 spp >100 spp

Fish Condition Index based on the works of Hilomen et al., 2000
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MEAN Fish Density/1,000m*

IMPACT SITE

CONTROL SITE
MEAN Fish Density/1,000m*

Fish density registered VERY HIGH in the
control site with more target species with
commercial value compared to the
impact area.

Fish Condition Index based on the works of Hilomen et al., 2000

FISH DENSITY

Amount of fish found in the area

April 26 - 29, 2022, Coron, Palawan
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FISH BIOMASS
How much potential fish weight if the area is harvested within the area

April 26 - 29, 2022, Coron, Palawan
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IMPACT SITE

Fish biomass is a primary driver of coral reef
ecosystem services and has high sensitivity
to human disturbances such as fishing and 34
high-impact coastal developments.
Fish biomass in the impact area registered
POOR condition with a low number of
commercial species counted, as compared
to the control site under HIGH condition
with triple the number of targeted by fishers
species over that of the impact area. This
shows that an undisturbed reef equate to
higher fish productivity that importantly
maintains the reef structure and processes
within the coral reefs. FISH BIOMASS INDEX: Very Poor Poor Medium High Very High
(Target species only) <5.0 6-10 11-20 21-41 >41

2
| —

Not target by Fishers Reef Health Indicator Fish All reef species

CONTROL SITE
Ave. Mt/Km?*

Fish Condition Index based on the works of Hilomen et al., 2000
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: e \ )\ r) i\ (r r‘r‘
or Two rReers
IMPACT SITE CONTROL SITE

(In front of Reclamation Area) (4km away from Reclamation Area)

3.7 Kg or 1.2 Kg/Hr. CPUE Total 10.3 Kg or 3.4 Kg/Hr. CPUE

Fisheries Potential (Catch per Unit Effort)

through Test Fishing
%jwﬁ My




Live coral cover represents the health
status as well as the productivity of a
reef. Live coral cover in both reefs
registered under GOOD condition.
However, the dead corals with algae
(DCA) and sand silt accounted more

in the impact site which shows
deterioration and the inundation of
sediments. The high percentages of
sponges and macro algae are also signs
associated to sedimentation, brought
about more highly-nutrient rich waters
which these animals prefer.
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Fish Condition Index based on the works of Hilomen et al., 2000

LIVE CORAL COVER

50.8

Live hard coral

66.3

Live hard coral

POOR = 0-25%; FAIR = 26-50%; GOOD = 51-75%; EXCELLENT = 76-100%.

6.3 3.4 10.1
I -
——
Soft coral Sponges Macro Algae Sand and silt
0.2 45 17
0.5 0.2 —
Sponges  Other Animals Macro Algae  Calcaeous  Sand and silt
(Giant clams) Algae

Coral condition based on hard coral cover (Gomez et al., 1994)

75
|

Rubble

Dead coral with

19.0

Dead coral
with algae
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Tales of Two Reers

IMPACT SITE CONTROL SITE
(In front of Reclamation Area) (4km away from Reclamation Area)

Coral Reef Zones



Coral-Algal Phase Shift?

McManus and Polsenberg, 2004

Do we need to be concern with Coral-algal phase shift? Yes we do, because this is a situation wherein algal communities overgrow a coral reef
(as shown above) and affects productivity. Reclamation soil have brought in minerals and other nutrients that allows algae to flourish than
corals. Looking at the test fishing conducted as proof, reefs with lower productivity produces lower harvest (impact site 3.7kg fish) as compared

to the control site with higher fish yield (10.3 kg fish)

Lk ﬁ My~



CONCLUSIONS

» The municipality of Coron has an estimated
marine water area of 360,310 hectares
(=3,603.1km?), stretching from Brgy. Bintuan to
Brgy. San Jose that includes the ff.

= Mangrove area 25,938.78 ha (7.20%)

= Coral reefs 15238.10 ha (4.23%),
= Seagrass/seaweeds& 4941.14 ha (1.37%)

= The hard coral cover of Coron ranges from poor

to good condition (Licuanan et al.2017).



CONCLUSIONS

Mangrove Communities

= Qverall the current mangrove conditions In both Impact and Control sites based on
the parameters measured showed no marked differences except in the number of
species. A study by Buitre et al., (2019) concluded that based on landscape metrics,
the mangroves of Coron showed stability, confirming that the mangrove areas in this
municipality are still in good conditions.

= While the mangroves are still in good conditions, the Coron mangroves, still suffered
from mangrove area loss due to some development such as the 40-hectare Coron
Bay Reclamation Project. The CBRP has already reclaimed 19 hectares, affecting
about 6 hectares of mangroves in the 2nd phase reclamation. This is not only a

violation of the existing DAO 15-90, SEP Law & ECAN.

/(/— /’{: ﬁﬁ U/



CONCLUSIONS

Seagrass/Seaweed Communities

= Impact site (Reclamation) were observed to have higher sandy-muddy substrate
& |leaf blades of seagrasses were covered by fine sediments and having has less
seagrass species count (1 species). Invertebrates were dominated by sponges and
tunicates which are thriving in waters with nutrient-rich particles.

= Control Site (Balinsasayaw) has sandy substrate & cleaner leaf blades, with 4
species of seagrass and diverse invertebrates species.

= Impact area’s productivity was affected by the reclamation in terms of the number of
species (fish and invertebrates) it supported as well as the lower potential fish yield

which was conducted in coral-seagrass zones.
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CONCLUSIONS

Macro-invertebrates

= Impact site has a Low Evenness Index but higher species count, thus having a
dominant group of sponges & tunicates which favors silty environment wit
nutrient-rich particles due to their filter feeding lifestyle.

= Control site on the other hand, has lower species dominance but higher on
species diversity evenness (equality in diversity).

= Sponges and tunicates may be thriving now but if the source of the nutrient-rich
particles which they feed on will not be mitigated (reclaimed area not fortified
with seawall where sediments leach out), then sediments will continue and may
increase the degree of silt which can also clog their system and die-out.



CONCLUSIONS

Fish Community and Fisheries Potential

» Impact Site_has POOR fish diversity, HIGH fish density , POOR fish biomass
and having 2.7 kg after 3 hours of fishing or 0.9kg/hr CPUE.

» Control site has MODERATE fish diversity, VERY HIGH fish density , HIGH
fish biomass and having 10.3 kg after 3 hours or 3.4kg/hr CPUE.

» Reefs Impacted by reclamation have shown decline in productivity, in terms
of diversity, density and biomass and this was clearly demonstrated in the
test fishing activity which shows lower fisheries potential as compared to
the control site.



CONCLUSIONS

Coral Community

» Impact Site has live coral cover at 50.8% (Good), dead corals with algae or DCA at 27%, Silt
and sand at 10% and sponges at 6.3% high.

-+

» Control site has live coral cover at 66.3% (Good), dead corals with algae or DCA at 19%, Sil
and sand at 2% and sponges at 0.2% high.

» Corals in front of the impact site are slowly dying due to continuous sedimentation and
threatened by algal infestation brought about by eutrophication (high nutrient load) from the
soil nutrients dumped into the sea.

» Thriving filter-feeding sponges and tunicates dominating the invertebrates community have
shown domination due to their lifestyle preferring nutrient-rich particles. However, as the saying
goes, “too much of anything is dangerous”. This could also lead to eventual death by clogging.




» The over 29-hectares of mangrove-seagrass-coral reef area is now reclaimed
and gone forever. To prevent further permanent destruction of habitats at the
nearby areas, it is to stop the reclamation expansion
and start the rehabilitation.
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Recomimendgd Trenching

Cut a trench at least 20m in width
that f8low ‘the original depth to
ensure good water passage

Durimg excavation, start at the mid
portion and work towards the end
to minimize sedimentation

a5

* » Conduct the final opening during A Qe e ,..:,'g,;e.s of*), Tk
low tide to minimize sedimentation el 52 8 - T
spread : ; » Cuta trench at least 20m in width

that follow the original depth to

ensure good water passage

end and SE end) to lessen A 18 ¢ 3

sedimentation spread JF v . 1 » During excavation, start at the
» T v s North end portion and work

Maintain the silt curtain until —— » o towards the South end.

sediments have settled e

@e > Utilize silt curtain at the South end 7 :

Southeast ] ;
to lessen sedimentation spread

end

1 '
Discovery "f > Clear up remaining soil near Zuri to
Island ’ ensure good water circulation

Google Earth S =
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PHIL. CORAL REEFS ANNUAL ECONOMIC BENEFITS

US$ 1-1.4 Billion

References:
Samonte-Tan, G.and Armadillo, M. C. 2004. Economic Valuation of Philippine Coral Reefs in the South China Sea Biogeographic
Region. National Coral Reef Review Series No. 3. UNEP.

White, A.T., Vogt, H.P. and Arin, T. 2000. Philippines coral reefs under threat: The economic losses caused by reef destruction.
Marine Pollution Bulletin 40: 598—605.

Table 10. Potential annual economic net benefits

ECONOMIC VALUE

Resource Use Philippines® Philippines-South China
(Direct and Indirect) (% million) Sea Basin
(% million)
Fisheries 620.0 11.3
Tourism 108.0 23
Carbon Sequestration 8.4
Coastal Protection 326.0 23.2
Biodiversity 10.0 7.0
Research 0.7
Total Net Annual Benefits 1,064.0 52.7
Net Present Value® 9,063.0 449.1
Reef Area (km?) 27,000.0 4,640.9

“Burke et al, 2002

“Stream of annual benefits over 20 years at 10% discount rate
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ECONOMIC VALUE

Appendix 5. Total economic value (PhP million)

Location of Reef Fisheres Towdsm Research  Med Carbon Coastal  Biodivenity Mon- Taotal
Markel Sequestration Proleclion market  Ecomomic
REEF-SITE SPECIFIC e e ke
1. Lingayen Gulf 12.7 aa 160 30T %5 6.3 7.9 3.6 744
VALUATION OF CO RAL REEFS 2. Marth Luzan-Babuyan klareds- .7 208 10,3 138 2.0 5.6 1.7 a4 3.2
AND THE SOCIO-ECONOMIC fatanes s
CONTEXT
3. Sauth [::Jrﬂ-Manm‘iuqurL Ik a7.0 0.0 &75 i37 LER 18.% 104, 7 192.2
Eastern Mirelero-
I I I IS IS IS DD DS BEE DS BEE DEE BEE BEE EEE e ey
I 4. Marthwestern Palawan 2066 474 0. 25400 1534 4261 127.8 Jar.3 Y41.2
5. Kalayaan Island Group, Jan2 [ 10 A7 7.4 752 2266 12517 16303 I
Fal
? a2 I I I I IS IS IS BEE DS BEE BEE BaE B e .
Reference: Tatal G188 1356 &3 TELY 459.5 1.276.3 IBET L1186 1,900.2
ECONOMIC VALUATION OF PHILIPPINE CORAL REEFS IN THE
SOUTH CHINA SEA BIOGEOGRAPHIC REGION (UNEP 2004) et markot walun fom fsharies, inunism and rmsearch

“son-market value inchiding carbon seguestration and shoreline protection and opdion value

Mt market value phas ron-maket valus
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ECONOMIC VALUE

Table 6. Estimated total monetary value using the median, minimum, and
maximum monetary value per annum for each marine biome (US55, 2007 prices)

Marine ecosystem Median Minimum Maximum
Coral reefs 515.54 95.664 5,535.717
Seagrass 2.617 2.559 4.114
Mangroves 3.007 0.074 219.472
Continental shelf* 493.990 483.043 776,483
Total for coral reefs, mangroves

and seagrass 520.163 98.298 5,799.302
Total 1,014.153 581.341 6,535.785

Note: Estimates may not add up due te rounding off of values per hectare. Median, minimum and
maximum values for each coastal ecosystern obtained from De Groot et al. (2012).

Reference:

TY -JOURAU - AZANZA, RHODORAAU - ALINO, PORFIRIOAU - CABRAL, RENIELAU - MENEZ, MARIE ANTONETTEAU - PERNIA, ERNESTOAU - MENDOZA, RONALDAU -
SIRIBAN, CHARLESPY -2017/07/01SP - 1EP -26T1 - VALUING AND MANAGING THE PHILIPPINES' MARINE RESOURCES TOWARD A PROSPEROUS OCEAN-BASED BLUE
ECONOMYVL -18JO -PUBLIC POLICYER -
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Asia | China | India

AovenTsemenT

Meet the people working to fight

o * USS Guardian Minesweeper ran
o Top Stories aground on the Tubbataha Reef, a
e paysbit Ppliss ueeIas D I UNESCO World Heritage Site in

Guardian reef damage race attackat US store
January 2013

Search for the lost film that

gave birth to Bollywood

* caused damage to more than
P i 2,345 square meter of coral.

©16 hows aga

* US has paid PhP87 million pesos
($1.97m: £1.28m) to the

Post-Covid.ancw kind Philippines in compensation for
of luxuryin the Maldives
damage caused to a protected
reef

| Tho USS Guardian was

at zea to avoid further camage to the Unes<a site

The US has paid 97m: £1.28m) to
dtoa

Reef Damage value: US$840
(PhP 37,100) per square meter

The Philippine foreign ministry said the money, the full amount requested,
was paid in January and would be used to restore and protect the reef.

The USS Guardian minesweeper ran aground on the Tubbataha Reef, a Unesco
World Heritage Site, in January 2013

1t caused damage to more than 2,345 sq m (25,240 5q ft) of coral
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THE CASE OF CORON RECLAMATION

Entire Province of Palawan is a UNESCO
BIOSPHERE RESERVE

Province of Palawan is known as the
Philippine’s “Last Ecological Frontier”
Coron Island Natural Biotic Area - in the
tentative list to qualify for inclusion in
the WORLD HERITAGE LIST

Ancestral Domain (R0O4-CADC-134).
National Reserve Proclamation # 219
Tourist Zone and Marine Reserve
Proclamation # 1801

Mangrove Swamp Forest Reserve
Proclamation # 2152

Priority Protected Areas NIPAS Act 1992

L2 % My~



51 HECTARE
RECLAMATION PROJECT

CORON WATERFRONT DEVELOPMENT PROJECT
Proponent:-Provincial Government of Palawan
Covering barangays of Poblacion, 2, 3 and 5



https://www.pea.gov.ph/corporate-profile/programs-and-projects/reclamation2021/
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RESOURCE VALUATION (DAMAGE)

N = = DAMAGE TO CORAL REEFS (19.21

i has.

“*1Us$ 6,799,9942
DAMAGE TO MANGROVES (6.6 has.)

« US$1,279,357

DAMAGE TO SEAGRASS (73.9 has.)

« US$ 2,136,966"

TOTAL DAMAGE TO COASTAL RESOURCES

apegged at US$ 676/m? computed using Groot et al 2012 Ecosystem Values System; Damage value for USS Guardian Minesweeper was at US$ 840/m?
bcomputed using Groot et al 2012 Ecosystem Values System
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An Nnex:. Table 3, Summary of monetary value for services per biome of global costal
ecosystems (in US$/halyear, 2007 price levels)

Ecosystem services Coral reefs Coastal systems  Coastal wetlands
Provisioning services 55,724 2,396 2,998
Food 677 2,384 1,111
Water 1,217
Raw materials 21,528 12 358
Genetic resources 33,048 10
Medicinal resources m
QOrnamental resources 472

Regulating services 171,478 25,847 171,515
Climate regulation 1,188 479 65
Disturbance moderation 16,991 5,351
‘Waste treatment 85 162,125
Erosion prevention 153,214 25,368 3,929
Mutrient cycling 45
_Habitat services ANNEX: 16,210 375 17,138
Nursery service 194 10,648
Genetic diversity 16,210 180 6,490
Cultural services 108,837 300 2,193
Aesthetic information 11,390

Recreation 96,302 256 2,193
_Inspiration

Spiritual experience 21

Cognitive development 1,145 22

Total economic value 352,249 28,917 193,845

Source: De Groot et al. (2012).
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