
The South China Sea is found in the East Asian Seas
(EAS) region (Fig. 1) that occupies a significant
portion in world fisheries production greater than
12%, and found in the world’s highest diversity region
(Talaue- McManus 2000). In this East Asian Seas
region is often associated with those circumscribed
by those referred to under the United Nations
Environmental Programme regional seas context.
Countries which border the region are China, the
Democratic Republic of Korea, the Republic of

Korea, Japan, the Philippines, Brunei, Malaysia,
Singapore, Thailand, Cambodia and Vietnam.  This
region is composed of a diverse people with varied
cultures experiencing various social and economic
developmental stages (Fig. 2).

The EAS region has been observed to have a high
population growth (Fig 3). Around 1.9 billion people
have been estimated for this region if one considers
that around 77% live within 100 km of the coast

Figure 1. The South China Sea. (Source: Pauly and Christensen 1993)
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(Burke et al. 2001).  Despite the diversity of cultures
in the region many of its people share many common
cultural heritage both mundane and sublime.  It has
been observed to have the highest regional economic
growth as per change in real Gross Domestic Product
(GDP) (Fig. 4).  In this context, of the six trans-border
regions (TBR) of economic growth seen in the EAS,
four of which are situated within the South China
Sea rim (Fig. 5).

Though it may seem that an arbitrary boundary exists,
around 5 large marine ecosystems (LMEs) have been
identified with two significant riverine systems (Fig.

Figure 3. Population structure of East Asia. (Source: PEMSEA 2001)

Figure 4. World growth summary (1974-1994). (Source: PEMSEA 2001)

Figure 2. The people of East Asia. (Source: PEMSEA
2001)
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6) (PEMSEA 2001).  Despite the seemingly arbitrary
nature in delineating the LME subregions, various
pathways of connectivity occur across the boundaries.
Some of these pathways are seen for example through
hydrographic - meteorological - oceanographic -
linkages that mediate dynamics of nature of the

ecosystems’ productivity and movement of its bio-
physical resources (Table 1).

Indeed, the seas and oceans offer more of a linkage
than a barrier to its people and its ecosystems.

Figure 5. Urbanization and emerging economic growth centers in East Asia. (Source: PEMSEA 2001)

Figure 6. The seas of East Asia. (Source: PEMSEA 2001)
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MARINE ECOSYSTEM VALUES

Though much of the global coastal and marine
ecosystems goods and services have often been
undervalued (Fig. 7) (Costanza et al. 1977) some of
the estimates highlight the unique significance of this
region.  In this region is found the highest marine

biodiversity of the world (Fig. 8).  Consider for
example that in this area of highest marine diversity,
around 2,500 fish species are found (e.g. the
Philippines) while in Australia around 1,500 is
estimated and only a third in the Carribean (Thresher
1992; PEMSEA 2001). This is consistently seen in
other taxa such as for the scleractinian corals with

Table 1. Selected statistics relevant to fisheries development in Southeast Asia. (Source: Pauly and Chua 1988)

Figure 7. Estimated mean value of some marine biomes. (Source: PEMSEA 2001)
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over 400 species while in the GBR would be around
400 species and only half as much in the Carribean
(only 100-200 species; Veron 1995). Though the
significance of the high biodiversity remains to be
fully appreciated, the diverse ecosystems of Southeast
Asia such as its coral reefs have been estimated at
around $112.5 billion a year (Ruitenbeek 1999).

THREATS TO THE MARINE
ENVIRONMENT AND RESOURCES

The marine ecosystem values provide an important
life support system to the coastal states especially
through food from fisheries.  Estimates for the South

Figure 8. Biodiversity in Southeast Asia. (Source: PEMSEA 2001)

Table 2. South China Sea countries’ share in world imports of fishery products, in USD 1,000 (data from Ferdouse
1994) (Source: Talaue-McManus 2000)
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China Sea would be at least 10 million tons per year
and occupies at least 4% (except China) share in the
world imports of fishery products worth at least $45
billion (Table 2-3) (ca. 1995, Talaue-McManus 2000).

But perhaps nowhere else in the marine regions of
the world, considering the rich biodiversity and
dependence on the fisheries, that its fisheries are in a

severe state of overexploitation (GIWA 2001).  Both
the Sulu-Celebes Sea and the South China Sea have
rated overfishing and destructive fishing as its priority
concerns.  Considering the rate of population growth
and the rate of fisheries exploitation in these two
LMEs it has been projected that conditions will not
improve in the next 20 years and may even decline
(GIWA 2001). Habitat loss and modification have

Table 3. Marine production in the participating South China Sea. (Source: Talaue-McManus 2000) countries

Figure 9. Mangrove areas have been reduced to as much as half of its original cover since the early 1900s. (Source:
WRI, UNEP, UNDP and WB 2000)
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been ranked as equally severe based on the poor state
of its coral reef habitats and the loss of mangroves.
Consider that nearly 70% of the mangroves have been
destroyed in the last half decade, with more than two
thirds decreasing in only the last two decades (Fig.
9) (WRI, UNEP. UNDP and WB 2000).  It is ironic
that the most diverse reefs which are found in the
region, is the most threatened in the world (Bryant et
al 1998). Almost all the reefs in the Philippines are

at risk and around 70% are at risk in Indonesia.
Sedimentation and silt runoff resulting from poor
land-use (e.g. inappropriate agriculture practices and
deforestation), remain the highest priority concern
related to pollution (GIWA 2001).  In the South
China Sea, transport of crude oil is a threat to
sensitive and vulnerable areas, considering the
associated occurrence of oil spills in the last decade
(Fig. 10).

Figure 10. Transport of crude oil and distribution of resource areas sensitive and vulnerable to oil pollution. (Source:
PEMSEA 2001)

Table 4. Fisheries potential of the South China Sea (modified after Pauly and Christensen 1993). (Source:
Talaue-McManus 2000)
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Estimates of the fisheries potential in the South China
Sea have been gauged based on the reported catch
statistics and evaluation of primary production values
from its’ various habitats (Table 4, Fig. 11) (Pauly
and Christensen 1993; Talaue-McManus 2000). Its
high potential is seen by its significant contribution
to the world’s production (i.e. greater than 20%) of

major tuna species by principal fishing nations (Table
5) (Talaue-McManus 2000).  Unfortunately, based
on these reports much of the capture fisheries
potential is already fully exploited (Table 4) (Pauly
and Christensen 1993; Aliño et al. 1998; Talaue-
McManus 2000).

Figure 11. Mean annual distribution of primary production in the SCS. Map A, adapted from Lieth (1975), suggests
a primary production of 3.36 x 109 tonnes carbon per year for the entire SCS. Map B, adapted from FAO (1981),
suggests a total primary production of 4.2 x 109 tonnes carbon per year if one assumes, as in Leith (1975), an upper
limit of 2,000 tonnes  km-2 year -1 for the Gulf of Thailand and adjacent areas. Map C  presents our depth-based
stratification; the correponding estimate of total production is 4.0 x 109 tonnes, within eange of the other two
estimates. (Source: Pauly and Christensen 1993)

Table 5. World production of major tuna species by principal fishing nations (1988-1993) (data from Peckham
1995). (Source: Talaue-McManus 2000)



SOCIAL AND ECONOMIC CONSEQUENCES:
THEIR PROBABLE CAUSES

The reduction of the value of the marine ecosystems
redound to lowered food security in the region which
may lead to reduced supply of cheap protein
(Bernaseck 1996).  Consequently these could lead to
a greater incidence of malnutrition.  Deficits in
fisheries productivity have been suggested to result
in transmigration and eventually leading to social
conflicts.  Much of these consequences have been

considered to be driven by the overcapitalization of
the fishery and an undervalued ecosystem goods and
services.  One of the important quotes cited in
humankind’s folly as seen in fisheries is “the tragedy
of the commons” Hardin (1968).  This tragedy is
exacerbated both by the dire economic deprivation
of the majority of the developing states in this region
and the high population growth (around 2-4%).  The
wide disparity in income distribution in the coastal
zone further contributes to conflicts of interests due
to their inequitable access to the commons these has

Table 6a. Selected statistics for tropical developing in Asia. (Sources: ADB 1995, 1996; WRI 1995 in Silvestre and
Pauly 1997)

Table 6b. Selected 1994 fisheries statistics for tropical developing countries in Asia. (Sources: FAO 1994; Hotta
1996 in Silvestre and Pauly 1997)



also led to the disenfranchisement  of the poor in the
political economy of the mainstream of society.  The
inability of fishers and other stakeholders to get out
of the loop of poverty and deprivation is also related
to weak ecosystem governance due to the weak state’s
capabilities.  Poor institutional arrangements needs
to be addressed such as in lack of an effective
monitoring, control and systems. In addition, distorted
interactions of the public and private sector relations
to the market forces further leads to the deterioration
of ecosystem governance. In future, the uneven
playing field for sustenance fishers can be of great
concern with further globalization thrust in the region.

INITIAL OPTIONS AND RESPONSES FOR
THE FUTURE

Considering the issues and concerns for the East
Asian Seas Region, urgent and effective action has
been the call from governments and civil society
(Dight et.al 1998).  Some regional programs are
underway to address these concerns by formulating
various Strategic Action Programs (SAP) [UNEP
2001, PEMSEA 2001 and GIWA 2001).  These have
been laudable efforts and are achieving some
headway.  Yet there seems to be a prevailing
pessimism in the prospects of achieving some
concrete gains to actually reverse the projected
decline in the degradation of marine ecosystems and
overexploitation cycle (GIWA 2001).  A silver lining

seems to be noted, despite the apparent decline that
may be projected by the year 2020 the generally
growing positive movements in the realm of
environmental management albeit requiring more
time to achieve the desired outcomes (i.e. around
2050, GIWA 2001).  Aside from the proposed
strategies mentioned earlier, some supplementary
thoughts may be germane to the issues raised.  Some
of the constraints in the suggested strategic action
programs are the following: 1) its main emphasis on
the environmental sphere with less active aspects on
the political economic dimensions; 2) equity concerns
have also been poorly addressed; and 3) the
development trajectory of coastal societies have to
be well integrated into the strategic ecosystem
governance agenda.

TESTING THE WATERS AND APPLYING THE
LESSONS LEARNED

An area of overlapping claims among six coastal
states (Brunei, China, Malaysia, Philippines, Taiwan
and Vietnam) in the region is the Spratly’s, found in
bosom of the South China Sea (Fig. 12).  It is in this
area where the combined learnings from the lessons
learned from each of these claimants are put to a test.
Pauly and Christensen (1993) estimates show that
the fisheries in the area are on the verge of being
overexploited.

Figure 12. Conflicting claims in the South China Sea. (Source: Schadwick 1999)



Its global value as reef complex is perhaps
comparable to the Great Barrier Reef in Australia
together with its crucial lifesupport system in
fisheries, trade and navigation have been well
recognized (McManus 1994, Aliño et al. 1998).
Though much of the ecosystem threats have relatively
been less pronounced in this area (e.g. habitat

deterioration, destructive fishing and
overexploitation) the transboundary concerns both
in the living and non-living resources make it a
paramount global hotspot in the future.  These human
induced threats have been suggested to interact with
natural threats (e.g. ENSO and storms) (Figs. 13-14)
This can be observed by the differential recovery of

Figure 13. El Niño Southern Oscillation (ENSO) and surface temperature anomalies. (Sources: ERS-AMI and
ADEOS-NSCAT in Salamante and Villanoy 2000)

Figure 14 Moonthly wind stress field  for weak ENSO (1992), Non-ENSO (1996) and strong ENSO (1998) (Source:
Salamante and Villanoy 2000)
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reefs after the bleaching event and the effects of
ENSO in the upwelling regions in the South China
Sea (e.g. off the coast of Vietnam and NW
Philippines) (Fig 14-15).

The Spratly’s has been identified as crucial source

of larvae of the coastal states in this region and thus
has been proposed as world heritage site (McManus
1994, WCPA 2000). Recent scientific information
based on some fish species indicate that indeed shared
genetic affinities between the Kalayaan Islands (part
of the disputed areas) and those of the Philippines

Figure 15. Sea surface currents, upwelling and downwelling areas in Viet Nam. (Source: Thuoc and Long 1997)

Figure 16. Inferred migratory route of some tuna species passing through the Philippines. (Source: Morgan and
Valencia 1983)



(Ochavillo et al. 2000). Figs 16-17 show shared stocks
and migration route of tuna.

Initial seeds of hope have been planted by the joint
cooperative expeditions undertaken by the
Philippines and Vietnam (JOMSRE 1996 and 2000).
The world heritage proposal can be a golden
opportunity to establish stewardship arrangements
through international linkages. Learning from the
understanding of the marine biodiversity shows how
imperative we should cooperate and share our
responsibilities to this common heritage and our
future together. Initiating adaptive management
efforts at each of the national fisheries management
councils, by improving monitoring, control and
surveillance systems based on an ecosystem
framework for management could be a good start.  It
is with hope and perseverance that the actions at the
local levels translate to the broader understanding and
shared stewardship of the larger marine ecosystem
of the South China Sea.  Maybe in this light we can
make the many Strategic Environmental Plans and

Scientific Action Programs being formulated in the
region be undertaken urgently and a reality of
sustainable development. Perhaps we can emulate
some regional cooperation models such as the
Antarctic Treaty as proposed by McManus (1994) or
have annual joint regional scientific, management,
trade and management councils akin to that of the
International Council of Exploration of the Sea
(ICES).
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