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ABSTRACT 
Currently, 41% of the world's total population and about a third of urban megacities are 

found within the coastal zone. The coastal watersheds and nearshore marine areas are the most 
productive and dynamic regions in the world. This strategic location for food, trade, commerce 
and tourism boasts more than half of the total service value of the global environment 

production. However, the changing environment also sports this area to be most vulnerable to 
human impacts such as climate change, pollution, coastal development, urbanization, 
fragmentation and degradation. The impact of these threats could hamper the millennium 
development goals of most Asia Pacific countries, producing hunger and poverty. Though 
fisheries resources were once abundant, the unsustainable practices of unregulated fishing gears, 
mesh net sizes and increased number of motorized boats have all fished the seas resulting to 
decreased predators in the food chain. Fishing employs more than 6 million fishers in the Asia 
Pacific and a primary source of livelihood for a majority of the population living in the coasts. 
The fisheries sector also plays a critical role in the economic, social and cultural developments of 

these nations contributing significantly (~12%) to their animal protein intake and 20% to their 
national GDP through export earnings. The coastal resources of Asia Pacific have an estimated 
total value of US$ 357 billion dollars but their value are fast declining due to a combination of 

rapid population growth, urbanization, coastal developments, overfishing and destructive fishing 
methods. Such declines have increased poverty among coastal fishers who are directly affected 
by changes in demography and development in the coasts.  
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INTRODUCTION 
     The degradation of coastal ecosystems 
poses a direct threat to human survival in 
many parts of the world and particularly in 
Asia and the Pacific where population is 

largely dependent on coastal resources. 
Currently, 41% of the world's total 
population and about a third of urban 
megacities are found within the coastal 

zone. Coastal resources are essential for 
food and income resources for most of the 
low-income groups. The coastal watersheds 
and nearshore marine environment serves 

as a hub for commerce, tourism, ports, 
industrial developments and food trades. It 
is one of the most productive and dynamic 
regions in the world. It is important to note 

that fish and seafood are the primary 
sources of food protein in this region of the  

world, with more than 12% of their protein 
consumption derived from fish and other seafoods 
(UNEP/COBSEA 2010).  
     This is because fish prices are relatively cheap 
compared to other regions of the world (Adeel & 

King 2002). Fishing and its related industries 
employ as many as 6 million in Southeast Asian 
countries and contributes up to 20% to the overall 
GDP (FAO 2009). The bulk of employment 

comes from various small scale fishing activities 
in nearshore coastal areas, in brackishwater 
aquaculture as well as from various support 
industries like fish processing, canning, transport 

and distribution. These supporting industries 
currently employ around 10 million people and 
increasingly, the aquaculture industry from 
shrimp, milkfish, tilapia and pangasius comprises 

the bulk of cultured species.  With the rapid 
increase of population, the continual reliance on 
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fish protein to sustain the nutritional needs 
of the people will continue. Growth in 
aquaculture will also expand as more and 
more people rely on fish as their source for 
alternative income and protein needs.  
Aquaculture is therefore viewed as a mixed 
blessing that offers alternative livelihood to 

many countries short of dollar and fish 
products are exported to other regions of 
the world, in particular, Japan, Western 

Europe and the US.  However, because 
human activities in shores affect the health 
of coastal ecosystems mainly through 
destructive fishing practices and pond 
effluents from aquaculture, sometimes the 
ecological impacts more than outweigh the 
profits. Some types of fishing and 
aquaculture methods for example lead to 
degradation of many coastal ecosystems 

particularly by habitat destruction 
(mangrove clearance), waste disposal, 
introduction of pathogens and exotic 

species (Naylor et al. 2000). In association 
with this continued degradation of the 
coastal ecosystems, the health and 
livelihood of the people that depends on 
them are also compromised. Human 
malnutrition and food insecurity are two 
defining issues that are consequences of 
lack or inadequate food. Coastal areas are 
not only vulnerable from flooding and 

water borne diseases but the projected 
impacts of climate change, severe weather 
disturbance and rise in sea-level can further 

exacerbate the situation (UNEP/COBSEA 
2010).  
     In the past two decades, the heightened 
demands for fish products led to several 
collapse of fisheries in various areas around 
the globe leading to a strong proposition by 
Pauly and others that fish decline is an 
evidence of stressed and overfished seas 
(Pauly et al. 1998). Today, ocean fisheries 
and aquaculture competes for many coastal 
ecosystem services such as provisions for 
habitat and nursery areas, feed and seed 

supplies and assimilation of waste products 
(Naylor et al. 2000). Because of high 
demand for shrimp and fisheries products, 
abandonment of aquaculture farms is not a 

choice or replanting of denuded mangrove 
areas are not being given high priority. 
Undoubtedly, shrimp exports are a 
lucrative business but its ecological 
impacts continue to haunt the fisheries 
sectors of the major aquaculture producing 
countries. For instance, about 4.2 million 
ha or 23% of the current global mangrove 

area have been lost due to a variety of  

reasons but primarily because of shrimp 
aquaculture (Talaue-Mcmanus 2000).  
     There is variety of reasons for the destruction 
of mangroves as cited in Table 1 such as pond 
culture, tree felling for woodchip and pulp 
production, urban development and human 
settlements, and harvest of products for domestic 

use. The impact of these activities is difficult to 
quantify for each country but nonetheless, shrimp 
culture remains to be the most pervasive 

economic imperative for mangrove conversion 
because of its high value in both the local and 
export markets.  
    Other threats to coastal marine resources 
include climate related variabilities like El Niños 
and severe typhoon disturbance. Reports on 
massive coral bleaching triggered by El Niño 
Southern Oscillation (ENSO) in 1996-1998 
throughout the Pacific and Indian ocean was the 

strongest on record for Southeast Asia and the 
world with reported worldwide losses from this 
event that are estimated to be in US$700 million 

to 8 billion dollars over the next 20 years (Burke 
et al. 2002). Furthermore, a report on marine litter 
and coastal based pollution describes an 
increasing concern for human and economic 
losses amongst many stakeholders. In addition, 
the impending impacts of climate change 
particularly due to sea-level rise, saltwater 
intrusion, increasing temperatures and loss of 
wildlife habitat on coastal environment threatens 

this area which may produce ecological 
devastations yet unknown to man.  
     The agriculture and fisheries sectors are 

therefore the most vulnerable sectors facing 
severe water stress, salt-water intrusion, ground 
subsidence, extreme weather events, spread of 
diseases and food insecurity as food supply will 
likely be affected. The combination of these 
threats could therefore hamper the millennium 
development goals of most developing countries, 
producing hunger and poverty on global scales yet 
unseen. Summarized in Table 1 below are causes 
of habitat modification in nearshore aquatic and 
coastal ecosystems and their corresponding effects 
on biodiversity and services.  

     It is estimated that ecosystem goods and 
services provided by different coastal habitats of 
mangrove swamps, coral reefs, wetlands and 
seagrass beds in the Asia Pacific has a natural 

value that range from a low of US$ 7.7-86.3 
billion (UNEP/COBSEA 2010) to a high of 357 
billion dollars (based on estimates of Martinez et 
al. 2007). This natural capital may however perish 
in the span of few years due to rapid rate of 
degradation. Consider for example the alarming 
impact of human activities in coastal areas seen as 
percentage loss of the different habitats in selected 

Asia Pacific countries (Table 2). Indonesia which  
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has about 20-30% of the world’s mangrove 
cover lost more than 1 million ha primarily 
due to cropland conversion, coastal 
development and conversion to aquaculture 
ponds (Giesen et al. 2006). Here we 
examine the alarming impacts of human 
settlements, urbanization and industrial 

developments with a focus on selected Asia 
Pacific countries on coastal resources. We 
will discuss the causes of habitat 

modification and its impact on marine  

living resources then we will also discuss the 
impact of extraction of these resources for food 
and economic reasons. Second, we will discuss 
the issues that are behind coastal degradation and 
third, we will propose some measures that could 
help provide solutions for these perennial 
problems. It is necessary that we examine 

historical data for biological sense as well as their 
socio-economic meanings in the light of people 
affected so that these issues are better dealt with 

relevance. 
 

Table 1. Causes of habitat modification and its effects on marine resources 

HABITAT DIRECT CAUSES OF HABITAT 
DESTRUCTION 

EFFECTS OF HABITAT DESTRUCTION 

Mangroves Mangrove conversion for 
aquaculture ponds, land  
reclamation, coastal 
developments such as human 
settlements, construction of 
ports, marinas 

Removal of mangroves lead to loss of 
biodiversity, decline of fisheries 
productivity and removes an essential 
shield from tsunami  

Coral reefs Destructive fishing practices 

(muro ami, dynamite fishing, 
cyanide fishing), sand mining, 
coral mining, siltation, 
eutrophication, coastal 

developments, trampling from 
influx of tourists, climate 
change (abnormal warming & 
acidification of the oceans) 

Reduction of coral cover due to disease, 

exploitation or trampling is linked to 
decline of fisheries, marine biodiversity, 
ecotourism, and consequent increases in 
algal blooms, jellyfish blooms 

Seagrass beds Siltation, pollution, 
eutrophication, coastal 
development, use of pushnets, 
bottom trawls 

Loss of biodiversity, fisheries 
productivity, loss of nursery and feeding 
grounds for a number of fish species, 
dugong, marine turtles 

Wetlands Logging and woodcutting, land 
use change such as conversion 
for croplands, human  
settlements, and coastal 

developments 

Loss of biodiversity, fisheries 
productivity, loss of feeding grounds for 
wetland and migratory birds 

 

Table 2. Percentage loss or degraded habitats in selected Asia Pacific countries  

COUNTRIES MANGROVES1 CORALS (HIGH RISK)1 SEAGRASS2 WETLANDS3 

Cambodia 28a 90 No data 30d 

Indonesia 55 46 35 31 
Malaysia 75 38 50b 71 
Philippines 67 63 40 78 
Thailand 84 51 25 22 

Viet Nam 61a 49 45c 30d 
1 Burke et al. 2002 
2 Jiang et al. 2001 
3 UNEP 2004b 
a Giesen et al 2006 
b Bujang & Zakaria 2003 
c UNEP 2004a 
d ASEAN 2001 
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Causes of habitat modification and its 

effects on coastal resources 
     A. Degradation of Mangroves: The 
destruction of mangrove forests in the Asia 
Pacific stems mainly from its conversion for 
brackishwater aquaculture. It has since reached 
an alarming level primarily for the degradation 

of coastal habitats such as mangrove forests 
and seagrass beds and associated fauna. 
Although shrimp aquaculture is highly priced, 

the total value of returns of natural mangrove 
stands for its ecological services and 
sustainable coastal economics are higher 
(Primavera 1997; Primavera & Esteban 2008; 
Naylor et al. 2000) than when it is used for 
shrimp aquaculture, a cash crop among many 
developing countries in the Asia Pacific region 
(Table 3). More than 1.2 million ha of 
mangrove forests found in the Asia Pacific 

have been converted to aquaculture ponds 
(Giesen et al. 2006). Shrimp aquaculture 
developed in Southeast Asia through the use of 

earthen ponds and has since grown into a 
government and private sector initiatives. 
Because of high profitability and generation of 
foreign exchange, this provided the impetus 
for the global expansion of shrimp culture that 
resulted in the interests of national 
governments and international aid agencies.  
     This led to the massive decline of 
mangrove cover in Southeast Asia. For 

example, Indonesia lost 50% of its mangrove 
cover during the last fifty years due to 
aquaculture, cropland conversion, and logging 

(Sudara 1997; Giesen et al. 2006). Malaysia 
also lost approximately one third of the 
country’s mangrove cover during the same 
period due to rapid urbanization and industrial 
developments (Sudara 1997; Giesen et al. 
2006). While in the Philippines about more 
than a half have been converted to shrimp 
ponds during the initial success of shrimp 
aquaculture in the country (Primavera & 
Esteban 2008). Similarly, in Thailand about 
half of its original mangrove cover has been 
lost mainly for shrimp aquaculture (Flaherty & 

Karnjanakesorn 1992).  
     Vietnam lost most of its mangrove cover 
during the Vietnam War due to the use of 
pesticide (Hong 2000). Mangroves are known 

to provide ecological benefits such as of 
protection from erosion, flooding, typhoons, 
tidal waves and as spawning grounds for 
fisheries resources and stabilizing coastal 
regions (Primavera 2000; Danielsen et al. 
2005). It is estimated that 90% of all marine 
organisms spends some portion of their life-
cycle within mangrove systems (Adeel & 

Pomeroy 2002). Exports of leaf litter detritus 

from mangrove forests into the nearshore 
provide important nutrients for the trophic 
food-web and juvenile fisheries. In addition, 
they provide valuable ecosystem services that 
are essential for local communities such as 
wood for fuel and construction, food, 
medicine, and help contribute in biodiversity 

conservation through protecting juvenile fish 
and invertebrate species (Pritchard 2009).  
     Mangrove forests also act as a coastal 

shield from tidal waves, and erosion in coastal 
areas. The 2004 Asian Tsunami demonstrates 
how villages located behind mangrove forests 
have been spared the brunt of the assault with 
village houses remaining intact after being 
battered by the Tsunami due to wave 
attenuation (Danielsen 2005; Pritchard 2009). 
Mangroves also help filter and clean water by 
trapping sediments through their roots, and 

nutrients from leaf litter detritus are later 
exported and used by fishes, crabs and other 
organisms. Unfortunately, the conversion of 

large tract of mangrove swamps and wetlands 
for agricultural lands and aquaculture farms 
have altered coastal ecosystems and habitats, 
further contributing to ecological degradation. 
Degraded mangroves produce fewer benefits 
for fish, crustaceans and ultimately, humans. 
Because ecosystems are interconnected, the 
existence of a healthy mangrove results to 
healthy coral reefs and seagrass beds. Thus, it 

is vital that for aquaculture to be truly 
sustainable, it must not develop at the expense 
of ecologically important habitats such as 

mangroves and wetlands. However due to 
rising human pressure from fuel wood, fishing, 
building materials and aquaculture the 
mangrove forests in Asia Pacific are predicted 
to continue declining unless local governments 
and village folks support their sustainable use 
and reforestation.  
     It has been suggested that for every hectare 
used for aquaculture ponds, 4 hectares of 
mangrove forests should be left intact for this 
ecosystem to remain functional and healthy 
(Primavera & Esteban 2008). There are more 

than 70 mangrove and associated species in the 
world, more than half of these occurs in 
Indonesia alone, and about 40 percent of all 
mangroves occur in Asia, including Australia 

(Table 4; Spalding et al. 1997). In several 
Asian countries mangrove loss has exceeded 
60 percent, on average, in recent decades, 
while the total area has decreased to less than 
15 million ha worldwide from an estimated 32 
million ha originally. Globally, mangroves 
provide more than 10 percent of the essential 
dissolved organic carbon that is supplied to the 

ocean from land (Dittmar et. al. 2006), yet less  
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Table 3. Past and present mangrove cover, brackishwater ponds and shrimp aquaculture 

production and export value in selected Asia Pacific countries. 

Country Past cover1 

(ha)  
Present 
cover1 (ha) 

Brackishwat
er pond (ha) 

Shrimp/Prawn 
aquaculture 
production2 

(tons) 
2008 

Shrimp/Prawn 
export value2 
(US$ x 103) 

2006 

Cambodia 83,000 <60,000 850 75 11,520 
Indonesia 4.25 million  2.5 million 438,010 408,346 1,244,876 
Malaysia 670,000 570,000 5,100 51,047 319,605 
Philippine
s 

450,000 120,000a 232,000a 48,199 141,475 

Thailand 367,900 167,582 253,000 507,500 2,429,817 
Vietnam 408,500 155,290 220,000 381,300 1,631,705 
1 Giesen et al. 2006 
2 FAO FIGIS 2011 
a Primavera and Esteban 2008 

 

Table 4: Extent of coastline, coastal biodiversity, and natural values of ecosystem goods and services 

in selected Asia Pacific countries 

Country Coastline1 
(km) 

Mangrove2 Hard 
coral3 

Sea-
grass1 

Fish2 Natural value4 (US$ x 106 year-1) 

Terrestrial Aquatic  Total  

Cambodia 1,127 5 111 1 128 3,077.25 763.57 3,840.82 
Indonesia 95,181  45 590 13 4080 154,563.42 123,200.30 277,762.7

2 
Malaysia 9,323 36 400 12 368 22,241.84 8,113.89 30,355.74 
Philippines 

 

33,900 30 464 19 952 4,719.45 18,396.73 23,116.18 

Thailand 
 

7,066  35 250 15 308 9,502.02 3,940.87 13,442.89 

Viet Nam 11,409 29 400 9 257 4,823.53 4,186.91 9,010.44 

         
1 Burke et al. 2002 
2 WRI 2003 data 
3 UNEP 2007a  
4 Martinez et al. 2007 

 

than one percent of the world’s mangroves are 
adequately protected. 
     B. Destruction of Coral reefs: Over 80% 

of coral reefs in the Asia Pacific region are at 
risk and over half (56%) are at high risk (WRI 
2000). Coral reefs and coral reef fishes are 
essential for fisheries, tourism earnings, 

aquarium fish trade, sandmining and 
bioprospecting for commercial uses like 
pharmaceauticals. The coral reefs of Southeast 
Asia are one of the most biodiverse and most 
threatened of any region. The combined effects 
of destructive fishing, overfishing, 
eutrophication and sedimentation are the most 
pervasive threats affecting the health of coral 

reefs (UNEP/GEF 2005). The indirect causes 
of these threats are high demand for food, 
coastal development, deforestation and 
unsustainable tourism.  

     More than 77 % or an estimated 800 
species of reef building corals species thrive 
within the waters of Southeast Asia (Table 4; 

Burke et al. 2002). For thousands of years, 
people and corals coexisted together, but with 
coastal population ballooning to more than 350 
million people within 100 km of the coast, 

these communities are at risk from declining 
fisheries yield, eutrophication and increasing 
sea-level rise and water stress. Coral reefs are 
vital for the healthy functioning of the 
ecosystems and economic well-being of these 
nations. Reef fisheries employ people and 
provide food for most of the rural coastal 
populations. It also generate billions of dollars 

for the live food fish trade, the ornamental 
trade, and local subsistence fisheries with an 
annual estimated US$2.4 billion per year for 
Southeast Asia (Burke et al. 2002). Coral  
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bleaching is considered a serious natural threat 
to coral reefs in the region. But few coral reefs 
in Southeast Asia remain unaffected by human 
activities, even those in remote locations. Even 
reefs found far from human habitation such as 
the Spratly islands, Tubbataha, and eastern 
Indonesia is threatened by human activities 

such as destructive fishing practices. Coral 
reefs face unprecedented threat from the 
combination of rapid population growth, 

destructive fishing practices, natural climate 
variability and over-extraction of reef 
resources. This human pressure creates 
unsustainable demand on both terrestrial and 
marine living resources that continue to 
jeopardize their incredible value, existence and 
ultimately the economy of the region. The 
most prevalent threat is over-exploitation and 
with rapid population growth in coastal areas, 

this creates enormous fishing pressure. With 
lack of alternative employment, training and 
few incentives, fishers do not bother to leave 

the industry despite chidings by fisheries 
authorities.  
     Furthermore, the increasing demand by 
developed countries for fish, shrimp, live reef 
fish, coral reef associated products continue to 
inflate demands that lead to widespread target 
species overfishing by many local firms. The 
lack of political will to implement laws and 
open access by commercial and foreign vessels 

in most Asia Pacific countries continue to 
hamper the efforts to ban illegal and 
destructive fishing techniques. Fishing 

practices like the use of dynamite, fine mesh 
nets and cyanide to harvest and stun fishes not 
only destroys the fish but also the natural 
resource base for future fishing and with 
detrimental effects across the ecosystem. 
Because overfishing has been occurring for 
several years now in most of the region, 
fishing has become unsustainable in most 
areas and needs closing if the stocks are to be 
replenished. This has massive implications for 
the food security of the region, especially in 
coastal areas which are highly dependent for 

fishing to survive and augment their income.  
     In addition to these issues, massive 
deforestation in Indonesia, the conversion of 
mangroves to brackishwater ponds in 

Thailand, the Philippines and Indonesia as well 
as rapid industrial developments in Singapore 
and Malaysia has contributed to the growing 
concern that  coral reefs are dying from 
increased sediment and nutrient loads due to 
siltation and eutrophication dumped in coastal 
areas. The untreated sewage or inadequate 
water treatment plants has also substantially 

increased over the years and dumped to open  

waters. These anthropogenic impacts are 
causing the massive overgrowth of algae in 
many coral reefs. A major challenge among 
the countries is to find a solution on how to 
manage development alongside maintaining a 
healthy ecosystem. In addition to human 
induced alterations on coral reefs, natural 

factors that contribute to massive damage can 
also be caused by typhoons or severe weather 
disturbance, diseases, sea-level rise, sand 

scouring and other natural hazards. Coral 
bleaching events for example have destroyed 
an approximately 16% of coral cover 
worldwide during the 1998 El Niño 
(Wilkinson 2000) and accelerated pathogen 
infection on a number of corals (Harvell et al. 
2002). 
     C. Removal of Seagrass beds: The 
removal of seagrass beds is mainly due to 

rapid urbanization, coastal developments, 
siltation and eutrophication owing to the rapid 
increase of population in many coastal areas. 

This puts elevated pressure on resources which 
leads to degradation of resources. In the Asia 
Pacific countries, there has been an elevated 
rate of seagrass loss and depletion. In recent 
years, Indonesia has lost about 30-40% of its 
seagrass beds, with as much as 60% being 
destroyed around Java; Thailand lost 20-30% 
of its seagrass cover while in the Philippines, it 
is about 30-50% (see Table 2; UNEP 2004a). 

There is a dearth of information on status and 
trends of biodiversity, taxonomy or depletion 
of seagrass available for Cambodia, China, 

Malaysia, and Vietnam. In general, most of the 
losses of seagrass beds in the region have been 
attributed to wastewater discharge, untreated 
sewage, shrimp farms, trawlers and their use of 
push nets and dragnets (Sudara 1999). 
Seagrass beds are sensitive to light reductions 
so that increased sediment and nutrient loads 
coming from human activities adjacent the 
shore and on the shore have consequent effects 
on the healthy functioning of seagrass beds. 
Construction activities such as hotels, 
residential lots, ports, marinas as well as 

mangrove conversion for aquaculture ponds 
invariably results to development of eutrophic 
and polluted waters where no seagrass species 
survives in the long run.  

     The benefits of seagrass are largely 
undervalued and unappreciated in many 
coastal areas around the world so that this has 
led to unrestricted developments in many 
shores without considering its impacts on 
seagrass ecosystesm. For instance, the 
economic return of seagrass beds found in the 
region according to a recent regional 

assessment was only US$ 87 million dollar per  
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year compared to Costanza’s US$1.6 billion 
dollar per year (Table 5; UNEP/COBSEA 
2010). The main difference though was the 
focus of the assessment which was valuation 
of coastal habitats based on direct uses and not 
mainly on services (UNEP 2007b). Because 
the economic return from seagrass beds in 

Asia Pacific is very poorly known, we can take 
the assessment of the economic value of the 
world’s ecosystems by Costanza et al. (1997) 

to be a conservative estimate of the priceless 
treasure that they are and often taken 
advantage by man. For instance, they priced 
the nutrient cycling function of seagrass beds 
at a whopping US$3.8 trillion, the second 
highest value among all the other ecosystem 
values they listed.  
     Thus, the real importance of seagrass beds 
may not actually be on its direct uses by man, 

but on its ecological services which are vital 
for the healthy functioning of other ecosystesm 
such as coral reefs, mangroves and ultimately 

the fisheries. Seagrass beds are known feeding 
grounds of adult and juvenile fishes, sea cows 
(Dugong) and marine turtles. There are 
estimated 318 fish species and 51 families that 
are associated with seagrass beds (Talaue-
McManus 2000). In addition, the famed 
seahorses which are associated with seagrass 
beds and corals are under severe threat from 
aquarium fish trades as well as due to 

depletion of their habitat. The ecological 
functions and services of seagrass beds are 
varied, these plants help bind and trap 

sediments through their roots thereby 
stabilizing bottom sediments, help maintain 
water quality, reduce wave energy, serves as 
breeding, nursery and feeding grounds of 
various fishes, shrimps, seacows, seahorses 
and marine turtles (UNEP 2004a). These are 
vital in maintaining coastal biodiversity and 
fisheries. On a global scale, seagrass, which 
occupies more than 600,000 km2 mostly in 
continental shelf contributes 12% of the total 
carbon storage in the ocean (Duarte & Cebrian 
1996). There is however no present estimate 

for the total carbon storage of seagrass beds 
for the Asia Pacific region but are considered 
to sequester a sizable amount based on 
seagrass coverage in the area. 

     Because most land-based pollution is 
discharged into the coastal zone, water quality 
rapidly deteriorates, affecting seagrass beds. 
When raw sewage or other land based 
pollution such as sediments and fertilizer run-
off is discharged into the sea, seagrass beds are 
directly affected. But it is the continued 
decline of coral reefs (which act as buffer 

against waves) and mangroves (which act as a  

 filter for sediment loads from land) in the 
region that primarily contributes to the 
worsening quality and depletion of seagrass 
beds. Quite naturally, coastal development and  
urban expansion have also further worsened 
the situation. 
     Of the approximately 60 seagrass species 

described worldwide, 19 species are found in, 
and adjacent to, the coastal waters of the Asia 
Pacific region (see Table 4). Many of these 

species have already been described, while 
taxonomic work on other species are ongoing. 
Estimaes of seagrass loss in Indonesia, 
Malaysia, Philippines, Thailand, and Vietnam 
are shown in Table 2, although this may be an 
incomplete listing or may not fully describe 
the full status of the said ecosystem, this gives 
an estimate of decline in the Asia Pacific. The 
number of seagrass species found are as 

follows: Cambodia, 1; Indonesia, 13; 
Malaysia, 12; Philippines, 19; Thailand, 15; 
and Vietnam, 9, respectively (Burke et al. 

2002).  
     The genus Halophila is the most diverse 
genus in the region and is known to occur in 
coastal waters throughout the region. Further 
taxonomic work is essential to verify the 
description of species in this seagrass genus in 
the region. Associated organisms found in 
seagrass beds worldwide include 450 algae, 
171 polychaetes, 197 molluscs, 15 

echinoderms and 215 fish (Spalding et al. 
2001). In the region, selected demo sites 
during the South China Sea seagrass 

assessments show that there are at least 25 
species of epiphytic algae, 21 macrobenthic 
algae, 10 penaeid shrimps, 100 gastropods 5 
siganids, 7 sea urchins, and 7 seahorses 
(UNEP 2004a). Most of the major commercial 
fisheries of the region occur immediately 
adjacent to seagrass beds (Fortes & McManus 
1994). 
      D. Conversion of wetlands: Almost half 
of the world’s largest cities lie within 50 km of 
a coast. Rich coastal areas provide food, 
recreation, and transportation, and serve as 

huge biogeochemical processors (Vörösmarty 
et al. 2009). These areas are experiencing 
increasing pressures from the land side, as 
populations grow and coastal wetlands are lost 

to agriculture and urban expansion. At the 
same time, creeping inundation is eroding 
coastlines on the ocean side (Vörösmarty et al. 
2009). Many of the world’s largest deltas are 
densely populated and heavily farmed. 
Nevertheless, they are increasingly vulnerable 
to flooding and conversion of land to sea. A 
recent study found that 24 of the 33 largest 

deltas are sinking and that all but five have  
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experienced temporary flooding in the last 
decade. Tens of millions of people have been 
affected and a total of 250,000 km2 has been 
inundated (Syvitski et al. 2009). Deltas are at 
risk from sea-level rise, and direct human 
activities have significantly increased the 
vulnerability of deltas. Dams and reservoirs, 

for example, interrupt the natural flow of 
rivers and keep sediments from reaching the 
deltas. Wetlands are defined as “areas of 

marsh, peatland or water, whether natural or 
artificial, permanent or temporary, with water 
that is static or flowing, fresh, brackish or salt, 
including areas of marine water, the depth of 
which at low tide does not exceed six meters” 
(Ramsar Convention 1971). This definition 
encompasses reef flats and seagrass beds in 
coastal areas, mudflats, mangroves, estuaries, 
rivers, freshwater marshes, swamp forests and 

lakes, saline marshes and lakes as well as 
underground water resources. 
     About 6% or 5.7 million square kilometres 

of the Earth's surface is wetlands. The greatest 
proportion is made up of bogs (30%), fens 
(26%), swamps (20%) and floodplains (15%), 
with lakes accounting for just 2% of the total. 
Mangroves cover about 240,000km2 of coastal 
area and an estimated 600,000km2 of coral 
reefs remain worldwide (WCMC 1992). About 
56% of wetlands are found in tropical and 
subtropical regions and almost 1/3 are located 

in Asia (Mitsch & Gosselink 2000). Wetland 
ecosystems are cradles of biological diversity. 
Countless species of plants and animals 

depend on them for survival. Fishes in 
wetlands number around 20,000 species 
worldwide. Diversity amongst aquatic species 
groups is highest in the tropics: South America 
has the most species with 2,220 species, of 
which more than 1,000 are in the Amazon 
River basin; Africa has 2,000 species, with 
more than 700 occurring in the Zaïre River 
basin; Europe has about 200 species; and, Asia 
has an estimated 1,600 species but this number 
is increasing as additional research is 
undertaken (WCMC 1992). 

     The Southeast Asian region is rich in 
marine biodiversity. Field records of 
hermatypic coral genera indicate that 
Indonesia, Malaysia and Philippines form the 

centre of coral diversity. Countries bordering 
the South China Sea largely depend on 
wetlands for their livelihood. In Cambodia, 
Over 30% of its territory is wetlands. 
Following internationally accepted criteria for 
wetland identification (defined by the Ramsar 
Convention), over 20 % (36,500 km2) of the 
Kingdom may be classified as wetlands of 

international importance (UNEP 2004b).  

 Despite the importance of wetlands of high 
biodiversity in the South China Sea, loss and 
degradation of wetlands and their biodiversity 
have been continuing at a high rate due to the 
increasing human population size, particularly 
in coastal areas, poverty, and people’s 
dependency on wetland resources.  

     Actions are urgently needed to halt the 
degradation of coastal wetlands around the 
South China Sea. Wetlands are the ecotone 

and buffer zone for inland and marine habitats 
with great importance for their “ecological 
functions,” that support economic activities of 
significant value. These ecological functions 
include regulation of water regimes; flood 
buffering and control; groundwater recharge 
and discharge; wind breaks and storm 
protection; shoreline stabilization and erosion 
control; retention of nutrients, sediments and 

contaminants; nutrient processing, provision of 
nutrient-rich and sheltered habitats, spawning 
and nursery areas for fish and aquatic 

organisms; retention of carbon dioxide and 
regulation of local and global climates. 
However wetlands have been lost or altered 
because of the disruption of natural processes 
by agriculture, aquaculture, port and harbour 
development, human settlement, tourism, 
urbanization, pollution, water transfer, dam 
construction, and other forms of intervention 
in the ecological and hydrological systems.  

     For instance of the 27 million ha of 
peatswamp forests originally found in 
Indonesia and Malaysia, 13 million ha (48%) 

have been intensively logged and drained for 
agricultural, aquacultural and human 
settlement. The destruction of peatland is 
causing the release of an estimated 2000 
million tons of CO2 per year, or an equivalent 
of 8% of all global fossil fuel emissions 
(Wetland International 2011). In addition to 
these, the degradation of wetlands could also 
be the result of overfishing, destructive fishing 
practices, deforestation, natural calamities or 
severe storms and weather disturbance. There 
are a total area of 4,187,279 ha of the five 

specific types of wetland sites identified in the 
region, specifically lagoons (34,921 ha), 
estuaries (1,203,871 ha), inter-tidal flats 
(691,859 ha), non-peat swamps (1,623,567 

ha), peat swamps (646,927 ha).   

 

Extraction of resources 
Overfishing: A study on the coastal fisheries 
of the Asia Pacific region concludes that the 
area is highly overfished and depleted with 
fish stocks (Stobutzki et al. 2006). An urgent 
attention to reduce fishing capacity and find 

alternative livelihood, retraining and re- 



Coastal degradation of marine ecosystems 

Journal of Nature Studies. 9(2)/10(1): 

education of many coastal barangays or 
villages should be undertaken coupled with 
effective establishment of fish refugia or no 
take reserves. The six countries under focus of 
this study have a combined population of more 
than 350 million, about 73% of which are 
found in coastal areas with a significant 

proportion of the population living below 
poverty line approaching more than 130 
million (Table 6). Poverty in rural areas is 

more severe than the national average, ranging 
from 18% of the rural population in Malaysia 
to 51% in the Philippines (Silvestre et al. 
2003). Coastal fisheries are particularly 
important in rural, coastal areas where the 
sector contributes substantially to food security 
and social stability of the poorest segment of 
the population. In terms of fish aquaculture 
production, four countries from Asia Pacific 

provide the world with a combined total 
production of 5 million tons, or 10.4 % of the 
current world production of 52 million tons 

(FAO 2009). The Asia Pacific (excluding 
China) currently produces over 23% in 
quantity and 28% by value of its aquaculture; 
while its total capture production amounted to 
more than 6.5% of the world’s total of 92 
million tons (Table 6; Figure 1). The fisheries 
sector contributes a sizable percentage to the 
GDP of most of the developing countries in 
the Asia Pacific region, 10% for Indonesia, 

11% for Malaysia, 19% for the Philippines, 
15% for Thailand, and 40% for Vietnam 
(Stobutzki et al. 2006).  

    The total fisheries export value for each of 
these countries constitutes a large amount of 
their dollar earnings as more than 50% is 
exported to developed markets such as Japan, 
Korea, China, Australia, Western Europe, and 
the United States (FAO 2009). Total export 
value for the fisheries commodities of the 
selected Asia Pacific countries registered  (in 
US$) 48 million for Cambodia, 1.8 billion for 
Indonesia, 616 million for Malaysia, 348 
million for the Philippines, 4.5 billion for 
Thailand and 2.7 billion for Vietnam (Table 6). 

In total, Asian countries accounted for 52% of 
the global capture production of 92 million 
tons in 2006 (FAO 2009). Although this is 
much, fish production in countries must be 

examined not only in biological terms but also 
from the social and economic context of the 
region. Most of the Asia Pacific countries are 
still regarded as low to middle income 
economies with fish and fisheries playing an 
important role in food security, nutrition and 
income generation. It provides a vital source of 

protein contributing more than 30% of the  

animal protein intake among such countries as 
Cambodia, Indonesia, Malaysia, Philippines, 
Thailand and Vietnam (Table 6). Therefore, as 
population grows, the demand for fish as food 
will radically impact the food supply needed to 
sustain such population growths. Because the 
global capture fish production has plateaued to 

80 million tons and drastic declines in recent 
times of many fishing areas shows no levelling 
off, the assessment of resources and 

management of remaining fishing areas for 
sustainable harvest should be facilitated by 
governments. Overfishing compounded by 
environmental problems such as pollution 
(primarily eutrophication) in most coastal 
areas chiefly contributes to this drastic decline 
of fish production. An analysis of the fisheries 
sector in the region shows trends of 
overfishing that is due to destructive fishing 

practices (Talaue-McManus, 2000). 
Inappropriate fishing methods and gears kill 
both juvenile and adult fishes as well as their 

habitat which could threaten not only food 
security but also the biodiversity of the area, 
affecting both man and resources in the long 
term. Damaging technologies that are used to 
exploit juvenile and large fishes as well as 
their habitat include: a) trawling that damages 
seagrass beds, corals and causes water 
turbidity, b) fine mesh nets that kill all fish 
leaving none to spawn, c) blast and cyanide 

fishing that destroys corals, seagrass beds, 
larval and juvenile fish as well as 
invertebrates, d) motorized fishing bancas that 

cause noise and pollution. In whole, although 
the catch has not yet been totally depleted in 
regional waters, fishers are nowadays finding 
fewer catch per trip into the sea and with 
decreasing sizes (Silvestre & Pauly 1997a, 
1997b). If the local governments will not 
intervene and put up “no take” fish reserves, 
this could lead to empty oceans that can trigger 

malnutrition and hunger in the population.   

     B. Poverty: The drastic declines in coastal 
fisheries are also intimately interlinked with 
another major regional issue - poverty among 

fishing communities. Poverty is regarded as 
pervasive in small-scale fisheries and small-
scale fishing is often cited as an income of last 
resort for the poorest of the poor (Townsley 
1998; FAO 2000; Bene 2003). Poverty in 
fisheries is often characterized by lack of basic 
necessities, low level of education, cramped 
living space that makes them vulnerable to 

accidents and natural disasters (Townsley 
1998; Greboval 2002; Alison & Horemans 
2006). This condition does not allow them 
reprieve or to have many choices in life. 
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Fig 1. Trends in fish production in selected Asia Pacific countries, 1950-2005 (Source: FAO 
2007) 
 
     The impacts of depleted fisheries, and 
degraded coastal habitats can fundamentally 

affect the viability of their livelihoods. For 
instance, the declining biomass stocks in 
Manila Bay and the Gulf of Thailand are 
causing fishers to increase their fishing effort, 

use unlawful fishing methods or expand 
beyond municipal waters to fish down the food 
web with increasing number of invertebrates 
such as squids, jellyfishes, shrimps and 
lobsters caught in their nets while catches of 
demersal and small pelagic fishes have 
drastically declined (Pura et al. 1996; Barut et 
al. 1997; Krongprom et al. 2003). Although 
fisheries remain profitable, this is only true for 
large commercial vessels that employ few 
people and catch more fishes offshore.  
     However, for the small scale fishers, they 

hardly earn a living and are often marginalized 
with the proceeds unevenly distributed among 
owners of boat-gear and ordinary laborers 

(Charles 2001; Salas et al 2007). These issues 
have important implications for the sustainable 
management of coastal resources and 
sustenance of livelihood of the coastal fishers 
and their families in the region (Silvestre et al. 
2003). It is a commonly known that unless one 
provides a solution to the impoverished 
condition of fishers and their families in the 
region, over-exploitation of resources cannot 

be avoided (Fig. 2). Rampant poverty drives 
more people into fishing as the last resort to 
lift their hunger keeping them dependent on 

the sea for sustenance and living (Matthew 
2003). Thus, sociocultural factors play a key 
role in keeping people chained to fishing for 
life (Bene 2003; Cinner et al. 2009). 

 
Fig. 2. Limited coastal resources remain threatened 

unless poverty is addressed with a holistic 
approach that solves the main driving factors 
for fishing and ecosystem degradation. 

 
     Although there seems to be no easy answer 
to driving poverty away from present coastal 
populations, addressing their basic needs and 
how to meet them could make a difference in 
the lives of the people. Targeting this group of 
people for assistance and aid via education, 
financial package, and diversified livelihood 

are needed if poverty traps are to be broken 
(Costanza 1987; Rosegrant & Hazell 2001; 
Cinner et al. 2009). Raising awareness and 
putting environmental education as a core 

program in learning institutions and among 
local governments could make a difference in 
fishing communities (Hopkins & McKeown 
2002; Allison & McBride 2003). There is a 
need for educational reform to improve the 
natural resources management in many 
developing countries and this begins with 
higher education institutions that provide 

innovative educational programs that impart 
new skills and knowledge to students in  
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partnership with the fishing communities 
(Allison & McBride 2003). By empowering 
the local people through access to education, 
trainings savings and loans, fishing gears and 
techniques and livelihood diversification, the 
risk or vulnerability of resource degradation is 

minimized (Bloom et al. 2003; Allison & 
Horemans 2006; Cinner et al. 2009). This 
cyclic dependence in the life of a fisherman 

can be broken as illustrated below (Fig. 3).  
     Fishing effort increases as population 
grows in the coastal areas due to more mouths 
to feed, and more needs to be met, unless these 
families have other means to obtain 
expendable income. Due to impoverishment, 
fishers are often adamant to risk their trade for 
another form of livelihood unless they could 
obtain enough money to feed their families; 

they require a big push or positive shock to 
escape their trap (Bloom et al. 2003; 
McClanahan et al 2005; Cinner et al. 2009). 

An innovative or skills based training could be 
one such answer to raise the level of education 
and add new skills to fish farmers could help 
them find other employments. Significantly, 
the socio-economic context on how alternative 
interventions should be adopted must be based 
on the actual condition of the fishers. 
Providing alternative jobs that does not give 
the same noneconomic satisfaction as fishing 

does could fail and make fishing otherwise 
more attractive through social packages to 
fishers than other sectors could also backfire 

and attract new fishers instead, making it 
worse than the first (Allison & Ellis 2001; 
Pollnac et al. 2001, 2008). 

Fisheries management issues 
     There are many issues that are commonly 
cited in coastal fisheries, but most are 
interrelated, including their consequences. 
Below (Table 7), a summary is provided of the 
major issues that affect many of these 

countries, including their underlying causes, 
consequences and some solutions. The 
documentation of these issues are varied and 

numerous especially in South and Southeast 
Asia (Chua & Scura 1992; Hotta 1996; 
SEAFDEC 2001; Silvestre & Pauly 1997a). 
Here we briefly present the four main issues 
that often remain unsolved due to lack of effort 
from authorities who otherwise are to 
safeguard their resources for the common 
good. The consequences of these issues will 
always lead to a depleted state of coastal 

fisheries and destruction of marine resources 
that can be due to overfishing, destructive 
fishing, inappropriate fishing methods, habitat 

degradation or pollution. When fisheries 
resources decline, fishers try to remedy this by 
increasing pressure on the resource through a 
more efficient gear or increasing effort to take 
more fish from the sea, resulting to a more 
dismal state (Pauly 1990; Allison and Ellis 
2001; McClanahan 2005). 

A. Weak law enforcement: Because the 
economic state of most countries in the region 

are from low to middle income, budgetary 
deficits are chronic issues and complaints of 
out-dated equipment to chase illegal fishers 

and poachers are mounting. This insufficient 
enforcement results to proliferation of illegal 

activities such as 

 

Fig. 3. Major factors that motivate fishers to extract limited fisheries resources and main causes of rapid 
decline of fisheries and roles of government institutions (see text for further explanation). 
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Table 7. Major issues in coastal fisheries in the Asia Pacific region 

MAJOR ISSUES CAUSES CONSEQUENCES SOLUTION 

Weak law 
enforcement 

Inadequate local government 
support/equipment e.g. lack of 
fast boats to apprehend 
poachers/illegal fishers 

Depletion of coastal 
resources; 
overfishing 

Strengthen inter-agency 
cooperation and 
contact/define job 
descriptions of agencies 
in the area 

Inadequate policies Inadequate inventory or research 
on coastal resources 

Degradation of 
coastal 
environment; 
pollution, 
fragmentation 

Tie-up with local 
universities/NGOs for 
assessments and 
inventories 

Lack of compliance 
with regulations 

Weak coordination/low level 
participation of stakeholders 

Reduced catch Strengthen inter-agency 
cooperation and 
contact/explain and 
implement laws that 
apply to the community 
in a seminar for them to 
become better informed  

Weak to non-existent 
conservation efforts 

Weak coordination/Inadequate 
awareness campaign 

Lost revenue; 
Poverty; 
Intersectoral & 
intrasectoral 
conflicts 

Tie-up with local 
universities/NGOs for 
information 
campaign/Do 
participatory rural 
appraisal for people to 
become more aware of 
their resources 

 

encroachment of illegal fishers into areas 

reserved for fish refugia, marine sanctuaries, 
encroachment of commercial fishing vessels 
into areas reserved for artisanal fishers, blast 
and cyanide fishing, violations of mesh size 

regulations and operation of unlicensed boats. 
The weak law enforcement is linked to other 
institutional weaknesses such as the low level 
of stakeholder participation in management. 

 Inadequate policies: Most countries have 
varying fisheries and environmental laws and 
policies but the inadequacy of these policies 
becomes obvious when development is 

prioritized at the expense of degradation of the 
environment. This occurs for example when 
mangrove clearance is given priority to 
develop a resort or coastal residential areas 
rather than locating these to other areas. 
Further, some countries subsidize the fuel of 
their fishing fleets, keeping them longer at sea 
to increase fishing efforts. The lack of 

information concerning the consequences of 
these aberrant acts should be examined and 
local universities, including some NGOs can 
be tapped to help draft better policies that 

reflect an ecosystem-friendly stance. This also 
helps remedy any lack of policy skills on the 
part of government authorities and removes 
any discrepancies in their adopted policies. 

B. Lack of compliance with 
regulations: Although free enterprise can be 

encouraged in a democratic society, the view 

that every resource is common and for take 
should diminish, partly because this breeds 
irresponsible exploitation. Since human is 
territorial by nature, vague definitions of 

territory or fishing grounds or fish quotas only 
exacerbates overfishing. Government 
regulation is always needed where people tend 
to forget the finiteness of their resources. The 

lack of compliance however can be traced on 
the government’s failure to use its power to 
punish those who abuse or violate the law. 
Most fishers resist any regulatory measures 

regardless of who is speaking because they live 
to gather for more every day. To remedy such 
issues, strong interagency participations to 
punish those who violate the law should be 
sought as well as provide free seminars on the 
importance of regulating the fisheries for the 
common good of all. 

C. Weak to non-existent conservation 

efforts: To facilitate conservation in the 
fisheries there is a need to continue to remind 
communities of the importance of putting up 
marine reserves, fish refugia and training them 

how to manage their fisheries well. Local 
governments who lack support funds or unable 
to do their own campaigns should tap the help 
of NGOs as well as local universities to help 
them. As a whole, weak inter-agency 
coordination can lead to contradictory law 
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enforcement or inefficient use of limited 
resources. For example, in the Philippines, the 
wave of aquaculture campaign for food 
security in the 1980s and 1990s resulted to 
failed national conservation efforts. Because 
man is territorial and motivated to survive, 
food was given importance without knowledge 

on the consequences of mangrove and forest 
clearance in many coastal areas that eventually 
destroyed these valuable resources. Instead of 

proclaiming a balanced growth in aquaculture 
and at the same time mangrove reforestation 
and reserves, the country failed to stop the 
shrimp fever until a virus did.  Given the 
limited resources available in these countries, 
efficient inter-agency coordination and 
cooperation with NGOs and local universities 
which can provide technical assistance should 
lead to a more effective use of the resources. 

 

CONCLUSION 
     The result of human induced coastal 

degradation in Asia Pacific countries have led 
to the destruction of natural fish habitats and 
coastal resources that suffers from chronic 
over-fishing and pollution. Coastal resources 
of the countries assessed have an estimated 
total value of US$ 357 billion dollars but their 
value are fast declining due to a combination 
of rapid population growth, urbanization, 
coastal developments, overfishing and 

destructive fishing  and weak law enforcement 
as well as lack of adequate information on 
status of resources and their value. Such 

declines have increased poverty among coastal 
fishers who are directly affected by changes in 
demography and development in the coasts. 
To address this downward spiral and restore 
the ecosystem, a two- pronged approach that 
addresses long term and short term needs of 
coastal fishers are urgently required to reduce 
poverty among fishers and sustain the 
contribution of coastal fisheries to the 
economies of developing countries. There is a 
need to focus on giving access to education for 
the children and families of coastal fishers or 

giving them additional social benefits such as 
loans for alternative livelihoods that could 
push them out of their proverty and increase 
their adaptation and resilience to risks and 

vulnerabilities in the environment. Owing to 
the technical, personnel and financial 
constraints faced by many Asian countries, 
efforts to manage and mitigate major issues 
affecting coastal areas will largely depend on 
pre-identified interventions that will lift them 
from poverty and put a reprieve on the 
environment. Sustainable development is after 

all a cooperative effort between a pro-active  

government and a willing people to adapt and 
change.  
 

ACKNOWLEDGEMENT 
The authors would like to thank Prof. 
Milagrosa Martinez-Goss, for the labspace 
provided during the writing of a portion of this 

manuscript. 
 

REFERENCES CITED 

Adeel Z. And C. King (eds). 2002. Conserving our 
coastal environment. United Nations University, 
Environment and Sustainable Development, Tokyo. 
Adeel Z. And R. Pomeroy. 2002. Assessment and 
management of mangrove ecosystems in 
developing countries. Trees 16: 235-238. 
Allison E. and F. Ellis. 2001. The livelihoods 
approach and management of small-scale fisheries. 
Marine Policy, 25:377–388. 
Allison E.H. and B. Horemans. 2006.  Putting the 
principles of the Sustainable Livelihoods Approach 
into fisheries policy and practice.  Marine Policy, 
30: 757-766. 
Allison E.H. and R.J. Mcbride. 2003.  Educational 
reform for improved natural resource management: 
fisheries and aquaculture in Bangladeshi 
Universities.  Society and Natural Resources 16: 
249-264. 
ASEAN (Association of South East Asian Nations). 
2001. Second ASEAN state of environment report 
2000. Jakarta: ASEAN Secretariat. 
Barut Nb, Santos Md, Garces Lr. 1997. Overview 
of Philippine marine fisheries, p. 62 - 71. In G. 
Silvestre and D. Pauly (eds.) Status and 
management of tropical coastal fisheries in Asia. 
ICLARM Conference Proceedings 53, 208 p. 
Béné C. 2003. When fishery rhymes with poverty: 
A first step beyond the old paradigm on poverty in 
small-scale fisheries. World Development 31:949-
975. 
Bloom D, Canning D, Sevilla J. 2003. Geography 
and poverty traps. Journal of Economic Growth 
8:355–378. 
Bujang Js, Zakaria Mh. 2003. The seagrasses of 
Malaysia. In: Green, E.P.  and Short F.T. (eds.)  
World atlas of seagrasses. UNEP World 
Conservation Monitoring Centre, University of 
California Press, Berkeley, USA. p.152-157. 
Burke L, Selig E, Spalding M. 2002. Reefs at risk 
in South East Asia. World Resources Institute, 
Washington DC, USA. Chua, T.E. and L.F. Scura. 
1992. Integrative framework and methods for 
coastal area management: Proceedings. ICLARM 
Conference Proceedings 37, 169 p. 
Charles At. 2001. Sustainable fishery systems. Fish 
and Aquatic Resources Series, vol. 5. Blackwell 
Science, UK. 
Cinner Je, Daw T, Mcclanahan Tr. 2009. 
Socioeconomic factors that affect artisanal fishers’ 
readiness to exit a declining fishery. Conservation 
Biology 23:124-130. 
Costanza R. 1987. Social traps and environmental 
policy. BioScience 37:407–412. 
 



Macusi, Katikiro, Deepananda,  Jimenez, Conte and Fadli 

Journal of Nature Studies. 9(2)/10(1): 

Costanza R, D'arge R, De Groot R, Faber S, 

Grasso M, Hannon B, Naeem S, Limburg K, 

Paruelo J, O'neeill Rv, Raskin R, Sutton P, Ven 

Den Belt M. 1997. The value of the world's 
ecosystem services and natural capital. Nature 
387: 253-260. 
Danielsen F, Sorensen Mk, Olwig Mf, Selvam V, 

Parish F, Burgess Nd, Hirashi T, Karunagaran 

Vm, Rasmussen Ms, Hansen Lb, Quarto A, 

Suryadiputra N. 2005. The asian tsunami: a 
protective role for coastal vegetation. Science 310: 
643. 
Dittmar T, Hertkorn N, Kattner G, Lara R. 

2006. Mangroves, a major source of dissolved 
organic carbon to the oceans. Global 
Biogeochemical Cycles 20(1), GB101210, 
doi:10.1029/2005GB002570. 
Duarte Cm, Cebrian J. 1996. The fate of marine 
autotrophic production. Limnology and 
Oceanography 41: 1758-66. 
FAO. 2000. Poverty in coastal fishing 
communities. Advisory committee on fishery 
research third session 5–8 December. Rome: Food 
and Agriculture Organization, 
http://www.fao.org/DOCREP/MEETING/003X89
05E.htmlS; [accessed 20th August 2005]. 
FAO. 2006. State of world aquaculture 2006. Food 
and Agriculture Organization of the United 
Nations, Rome, Italy. 
FAO. 2007. Total production 1950-2005. 
FISHSTAT Plus - Universal software for fishery 
statistical time series 
FAO FIGIS (Fisheries and Aquaculture 

Information and Statistics Service). 2011. 
http://www.fao.org/figis/servlet/SQServlet?file=/u
sr/local/tomcat/FI/5.5.23/figis/webapps/figis/temp/
hqp_45276.xml&outtype=html– date accessed: 
07/02/2011. 
FAO 2009. State of world fisheries and aquaculture 
2008. Food and Agriculture Organization of the 
United Nations, Rome, Italy. 
Flaherty M, Karnjanakesorn C. 1992. Marine 
shrimp aquaculture and natural resource 
degradation in Thailand. Environmental 
Management 19:27-37 
Fortes Md, Mcmanus Lt. 1994. Issues and 
challenges in coastal zone development in 
Southeast Asia. Paper presented at The Regional 
workshop on Planning and Management of 
Coastal Resources, Tuaran, Sabah (Malaysia), 8-9 
November 1994. 
GESAMP (IMO/FAO/UNESCO-

IOC/WMO/WHO/IAEA/UN/UNEP Joint Group 
of Experts on the Scientific Aspects of Marine 
Environmental Protection) and Advisory 
Committee on Protection of the Sea, 2001. 
Protecting the oceans from land-based activities – 
landbased sources and activities affecting the 
quality and uses of the marine, coastal and 
associated freshwater environment. Rep. Stud. 
GESAMP No. 71, 162 p. 
Giesen W, Wulffraat S, Zieren M, Scholten L. 

2006. Mangrove guidebook for Southeast Asia. 
Food and Agriculture Organization of the United 
Nations Regional Office for Asia and the Pacific 
Bangkok, RAP PUBLICATION 2006/07. 

Greboval D.  2002. Report and Documentation of 
the International Workshop on Factors 
Contributing to Unsustainability and 
Overexploitation in Fisheries. Bangkok, Thailand, 
4–8 February 2002. FAO Fish. Rep. No. 672, 
Rome, Italy, 173 p. 
Green Ep, Short Ft (Eds.). 2003. World atlas of 
seagrasses. World Conservation Monitoring Centre 
(WCMC). University of California Press. 801p. 
Harvell Cd, Mithcell Ce, Ward Jr, Altzer S, 

Dobson Ap, Ostfeld Rs, Samuel Md. 2002. 
Climate warming and disease risks for terrestrial 
and marine biota. Science 296: 2158-2162. 
Hong N. 2000. “Effects of mangrove restoration and 
conservation on the biodiversity and environment 
in Can Gio District, Ho Chi Minh City” paper 
presented to International Workshop Asia-Pacific 
Cooperation on Research for Conservation of 
Mangroves, 26-30 March, 2000, Okinawa Japan, 
UNU. 
Hopkins C, Mckeown R.  2002. Education for 
Sustainable Development: An International 
Perspective. In: Tilbury D, Stevenson RB, Fien J, 
and Schreuder D (eds.) Environmental Education 
for Sustainability: Responding to the Global 
Challenge. Gland, Switzerland and Cambridge, 
UK: IUCN Commission on Education and 
Communication. 
Hotta M. 1996. Regional review of the fisheries and 
aquaculture situation and outlook in South and 
Southeast Asia. FAO Fisheries Circular No. 904. 
FAO, Rome. 
Jiang Gb, Ahou Qf, Liu Jy, Wu Dj. 2001. 
Occurrence of butyltin compounds in the waters of 
selected lakes, rivers and coastal environments 
from China. Environmental Pollution: 115: 81-87. 

Krongprom A, Khemakorn P, Eiamsa-Ard M, 

Supongpan M. 2003. Status of demersal fishery 
resources in the Gulf of Thailand. In: Silvestre G, 
Garces L, Stobutzki I, Luna C, Ahmed M, 
Valmonte Santos RA, Lachica-Alino L, Munro P, 
Christensen V, Pauly D. (eds.), Assessment, 
Management and Future Directions for Coastal 
Fisheries in Asian Countries. WorldFish Center 
Conf. Proc. 67, p. 137-152. 
Mcclanahan Tr, Maina J, Davies J. 2005. 
Perceptions of resource users and managers 
towards fisheries management options in Kenyan 
coral reefs. Fisheries Management and Ecology 
12:105–112. 
Martínez M, Intralawan A, Vázquez G, Pérez-
Maqueo O, Sutton P, Landgrave R. 2007. The 
coasts of our world: ecological, economic and 
social importance. Ecological Economics 63: 254-
272. 
Mathew S. 2003. Small-scale Fisheries Perspectives 
on an Ecosystem-based Approach to Fisheries 
Management. In: Sinclair M and Valdimarsson G 
(eds.) Responsible Fisheries in the Marine 
Ecosystem published by FAO, pp 47-63. 
MEA (Millennium Ecosystem Assessment), 2005. 
Ecosystem and human well-being: current status 
and trends assessment. Chapter 19 – Coastal 
systems. p. 515-549. 
 



Coastal degradation of marine ecosystems 

Journal of Nature Studies. 9(2)/10(1): 

Mitsch Wj, Gosselink Jg. 2000. Wetlands. 3rd 
edition. John Wiley & Sons. 
http://www.ramsar.org. 

Naylor Rl, Goldsburg Rj, Primavera Jh, Kautsky 

N, Beveridge Mcm, Clay J, Folke C, Lubchenco 
J, Mooney H, Troell M. 2000. Effects of 
aquaculture on world fish supplies. Nature 405: 
1017-1024. 
Pauly D. 1990. On Malthusian overfishing. Naga, 
the ICLARM Quarterly 13:3-4. 
Pauly D, Christensen V, Dalsgaard J, Froese R, 

Torres F Jr. 1998. Fishing down marine 
foodwebs. Science 279: 860-863. 
Pauly D, Christensen V, Guénette S, Pitcher Tj, 

Sumaila Ur, Walters Cj, Watson R, Zeller D. 

2002. Towards sustainability in world fisheries. 
Nature 418: 689-695. 
Pollnac Rb, Pomeroy Rs, Harkes Iht. 2001. 
Fishery policy and job satisfaction in three poverty 
traps. Journal of Econometrics 77:5–37. 
Pollnac Rb, Abbott-Jamieson S, Smith C, Miller 

M, Clay P, Oles B. 2008. Toward a model for 
fisheries social impact. Marine Fisheries Review 
68:1–4. 
Primavera Jh. 1997. Socio-economic impacts of 
shrimp culture. Aquaculture Research 28: 815-827 
Primavera Jh. 2000. Philippines mangroves-status 
threats and sustainable development, paper 
presented to International Workshop Asia-Pacific 
Cooperation on Research for Conservation of 
Mangroves, 26-30 March, 2000, Okinawa Japan, 
UNU. 
Primavera J, Esteban J. 2008. A review of 
mangrove rehabilitation in the Philippines: 
successes, failures and future prospects. Wetlands 
Ecology and Management 16: 345-358. 
Pritchard D. 2009. Reducing emissions from 
deforestation and forest degradation in developing 
countries (REDD) – the link with wetlands. 
Foundation for InternationalEnvironmental Law 
and Development, London. 
Pura Lr, Cinco Ea, Sia Iii Qp, Gonzales Fl, 

Luistro Ap, Rueca Lm. 1996. Chapter 1, 
Assessment of fishery resources of Manila Bay. In 
G. Silvestre, L.R. Garces and A. Cruz-Trinidad 
(eds.) Resource and ecological assessment of 
Manila Bay, Philippines: Results of the Monitoring 
Activities (1995 - 96). ICLARM Tech. Rep. 
Ramsar Convention Bureau. 1971. Convention on 
wetlands of international importance especially as 
waterfowl habitats. Gland, Switzerland. 
Rosegrant Mw, Hazell P. 2001. Transforming the 
Rural Asian Economy: The Unfinished Revolution. 
Oxford University Press for the Asian 
Development Bank. 
SEAFDEC (South-East Asian Fisheries 

Development Centre). 2001. Proceedings of the 
ASEAN-SEAFDEC conference on sustainable 
fisheries for food security in the Millennium: “fish 
for the people”, Volume 2: Technical Report. 
Southeast Asian Fisheries Development Center, 
Bangkok, Thailand. 
Silvestre G, Pauly D. 1997a. Status and 
management of tropical coastal fisheries in Asia. 
ICLARM Conference Proceedings 53, 208 p. 
 

Silvestre G, Pauly D. 1997b. Management of 
tropical coastal fisheries in Asia: an overview of 
key challenges and opportunities, p. 8 - 25. In G. 
Silvestre and D. Pauly, (eds.) Status and 
management of tropical coastal fisheries in Asia. 
ICLARM Conference Proceedings 53, 208 p. 
Silvestre Gt, Garces Lr, Stobutzki I, Ahmed M, 

Santos Rav, Luna Cz, Zhou W. 2003. South and 
South-East Asian coastal fisheries: their status and 
directions for improved management: conference 
synopsis and recommendations, p. 1 - 40. In G. 
Silvestre, L. Garces, I. Stobutzki, M. Ahmed, R.A. 
Valmonte-Santos, C. Luna, L. Lachica-Aliño, P. 
Munro, V. Christensen and D. Pauly (eds.) 
Assessment, Management and Future Directions 
for Coastal Fisheries in Asian Countries. 
WorldFish Center Conference Proceedings 67, 1 
120 p. 
Spalding Md, Blasco F, Field Cd (Eds). 1997. 
World mangrove atlas. ISME, Okinawa, Japan. 
178p. 
Spalding Md, Taylor M, Martins S, Green E, 

Edwards M. 2001. The global distribution and 
status of seagrass ecosystems. World Conservation 
Monitoring Centre. 
Statistics and Information Service of the 

Fisheries and Aquaculture Department, FAO 

yearbook. Fishery and Aquaculture Statistics. 
2008/FAO Rome/Roma, FAO. 2010. 72p. 
Stobutzki I, Silvestre Gt, Garces Lr. 2006. Key 
issues in coastal fisheries in South and Southeast 
Asia, outcomes of a regional initiative. Fisheries 
Research 78: 109-118 
Sudara S. 1997. Marine fisheries and environment 
in the ASEAN region. In: Environmental aspects 
of responsible fisheries, Proceedings of the APFIC 
Symposium, Bangkok: Asia-Pacific Fishery 
Commission, Food and Agricultural Organization 
of the United Nations, pp 184-205. 
Sudara S. 1999. Who and what is to be involved in 
successful coastal zone management: a Thailand 
example. Ocean and Coastal Management 42: 39-
47. 
Syvitski Jpm, Kettner Aj, Hannon Mt, Hutton 

Ewh, Overeem I, Brakenridge Gr, Day J, 

Vörösmarty Cj, Saito Y, Giosan L, Nicholls Rj. 

2009. Sinking Deltas. Nature Geoscience 2: 681-
689. 
Talaue-Mcmanus L. 2000. Transboundary 
diagnostic analysis for the South China Sea. 
EAS/RCU Technical Report Series No. 14, UNEP, 
Bangkok, Thailand. 
Townsley P. 1998. Livelihoods and aquatic 
resource management. In: Carney D, editor. 
Sustainable rural livelihoods: what contribution 
can we make? London: Department for 
International Development. p. 139–154. 
UNEP (United Nations Environment 

Programme). 2004a. Seagrass in the South China 
Sea. UNEP/GEF/SCS Technical Publication No. 3. 

UNEP (United Nations Environment 

Programme). 2004b. Wetlands bordering the 
South China Sea. UNEP/GEF/SCS Technical 
Publication No. 4. 
 



Macusi, Katikiro, Deepananda,  Jimenez, Conte and Fadli 

Journal of Nature Studies. 9(2)/10(1): 

UNEP (United Nations Environment 

Programme). 2007a. National reports on coral 
reefs in the coastal waters of the South China Sea. 
UNEP/GEF/SCS Technical Publication No. 11. 
UNEP (United Nations Environment 
Programme), 2007b. Procedure for determination 
of national and regional economic values for 
ecotone goods and services, and total economic 
values of coastal habitats in the context of the 
UNEP/GEF Project Entitled: “Reversing 
environmental degradation trends in the South 
China Sea and Gulf of Thailand”. South China Sea 
Knowledge Document No. 3. 
UNEP/GEF/SCS/Inf.3 
UNEP (United Nations Environment 

Programme) /COBSEA (Coordinating Body on 

the Seas of East Asia). 2010. State of the marine 
environment report for the East Asian Seas 2009. 
Chou LM (ed), COBSEA Secretariat, Bangkok. 
156 p. 
UN Population Division. 2008 Revision. World 
population prospects 
Vörösmarty Cj, Syvitski J, Day J, De Sherbinin 

A, Giosan L, Paola C. 2009. Battling to Save the 
World's River Deltas. Bulletin of the Atomic 
Scientists 65: 31-43, doi:10.2968/065002005.  
Wetlands International. 2011. 
http://www.wetlands.org/Aboutus/Whatarewetland
s/Threatenedwetlandsites/ 
TropicalpeatlandsofSoutheastAsia/tabid/1118/Defa
ult.aspx. date accessed: 07/02/2011. 

 

Wilkinson Cr. (ed) 2008. Status of coral reefs of 
the world: 2008. Australian Institute of Marine 
Science. Townsville. 

WCMC (World Conservation Monitoring 

Centre). 1992. Global biodiversity. In: Moser M, 
Prentice C and Frazier S. 1996. A global overview 
of wetland loss and degradation. 6 th Meeting of 
the conference of the contracting parties to the 
Ramsar Convention in Brisbane, Australia. 
WORLD BANK. 2010. World development 
indicators database online (as of 2 June 2010) 
WRI (World Resources Institute), 2011a. 
Biodiversity and protected areas: Searchable 
Database. http://earthtrends.wri.org/searchable_db/ 
index.php?theme=7 
WRI (World Resources Institute), 2011b. Coastal 
and marine ecosystems: Searchable Database. 
http://earthtrends.wri.org/searchable_db/index.php
?theme=1 

WRI (World Resources Institute), 2011c. 
Economics, business and the environment: 
Searchable Database. http://earthtrends.wri.org/ 
searchable_db/index.php?theme=5 
WRI (World Resources Institute), 2011d. 
Environmental governance and institutions: 
Searchable Database. http://earthtrends.wri.org 
/searchable_db/index.php?theme=10 

WRI (World Resources Institute), 2011e. 
Population, health and human well-being: 
Searchable Database. http://earthtrends.wri.org/ 
searchable_db/index.php?theme=4 

 

 
JOURNAL OF NATURE STUDIES 

(formerly Nature’s Bulletin) 
ISSN 1655-3179 

RM 224 JNS, College of Science and Mathematics Building 
MSU-Iligan Institute of Technology 

Andres Bonifacio Avenue, Tibanga, Iligan City 
e-mail: c_gdemayo@yahoo.com; cgdemayo@gmail.com 

Tel/Fax: 0632214056/0633516173 
Website: www.bahaykuboresearch.net 

 


