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The Taiwan government has announced the establishment of the Dongsha Atoll National Park. This
declaration not only marks the first marine national park in Taiwan, but'it also establishes a new milestone
of marine conservation. To prepare for this new marine park era, a variety of approaches are going to be
implemented, including focused environmental education and research, new environmental legislation,
and a well-planned zoning system to regulate sustainable use of marine resources. Through government
and community involveméht, a marine ecosystem that has been badly damaged by over-fishing and

pollution in the past will ultimately regain its natural beauty.
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Asatelhte photo of the earth shows a beautiful
planet covered in blue waters. Our world
is 70% covered by oceans, the only planet in
our entire solar system which displays such
abundant quantities of liquid water, the source and
sustenance of life as we know it. And it is the origin

of organisms.

The Importance of Our Oceans
It’s a well-established scientific truth that the

oceans are the original cradle of life on this planet.
Evolving through billions of years of earth history,
the original single-cell life forms from our primeval
oceans have given way to an enormous variety of
complex plants and animals living in all corners
and environments of our world. Modern scientists
believe the most ancient fossilized evidence of life
on earth dates back 3.5 billion years, with marine
invertebrates eventually appearing in the fossil
records from 570 million years ago, and, finally,
terrestrial biology becoming established 425

million years ago.
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Scientific classification has established that out of
the total 34 phyla (the broadest sub-class) of the
animal kingdom, 33 of these are found living in
the oceans, and 16 phyla are found exclusively in
the oceans, without any representation on land.
This amazing statistic demonstrates that oceans
are indeed the cradle of biodiversity on our planet,
supporting a much greater variety of life and
potential for development than dry-land. Our
oceans provide a treasure of opportunities for
learning and exploration.

The oceans satisfy multiple human needs of
food, medicine, transportation, and recreation.
Furthermore, the oceans receive our wastes,
contribute fresh moist air to our dry lands, and
facilitate our climate, making the oceans the
biggest life-support system on our planet. Human
beings also play an increasingly large part in the
ocean’s evolution, as humanity’s great consumption
of fish for food, as well as encroaching effects of
man’s technology deeply affect ocean development.
However, we must remember that what affects the

ocean affects us.
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The corals can provide very
favorable habitats for fish,
shrimps, crabs and shellfish to
thrive
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Straw Matting of Gathering Exocoetidae

There is another impressive statistic which
demonstrates how fundamentally human beings
depend on the ocean. Currently, the total global
fisheries catch is around 100 million metric tonnes
per year. The protein contained in this catch of
fish surpasses the total supplied by all land-based
animal farming combined. The strong fisheries
supply and demand is a clear indication of the vital
link between humans and the ocean. Additionally,
the enormous biodiversity of marine life gives huge
potential to future research of ocean genetics and
biochemical technology, such as breeding of food-
fish, development of reagents, pharmaceuticals
and disease-resistant enzymes, as well as other
industrial products. The total value of the global
marine biochemical technology industry reached
270 million U.S. Dollars in 1998, and it is estimated
that the industry will expand to 860 million U.S.
Dollars by 2010. With the great potential of the
oceans, all countries are investing heavily in
the research of marine biochemical technology,
expecting to gain not only scientific knowledge and
international prestige, but also financial windfall
from the infinite possibilities of our marine
resources.

The ocean is also a living classroom, teaching
humanity about environmental conservation issues
and our place in the circle of life. In the field of
life sciences, the oceans have provided a bounty of
research results for the betterment of humanity. For
example, scientists have taken measurements of the
conduction rate of neural impulses in giant axons
of squid, work which has great relevance to human
physiology. Regarding conservation issues, recent
years have seen the growing popularity of marine
ecotourism, generating a significant economic
value for marine life which goes far beyond the
price per kilogram of its flesh. The annual global
revenue from ecotourism sources, such as whale
watching and recreational scuba diving, reaches
one billion U.S. Dollars. Furthermore, ecotourism

revenue is environmentally sustainable.
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Causes for Declines of Marine Ecology

Nowadays, the biodiversity of marine life and the
annual global fish catch are experiencing precipitous
declines. The Indian Ocean is an exception to these
trends because its fisheries have been developed
much later, some were exploited with mostly
traditional methods, rather than the modern
mechanized and computerized methods of other
fishing regions. Other oceans in the world have
already been in a stage of decline in production
for the last several decades. There is an almost
worldwide crisis in our oceans caused by ovet-
fishing, environmental pollution, damage to natural
habitats, introduction of exotic-species, and global

warming.
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X-ray demonstrated the vertebra curving assumes the wave "the Mi-tiao fish"

® Over-Fishing

Global annual fish catch is approximately 100
million metric tonnes, while the capability of
the modern fishing industry is over 200 million
tonnes. Despite increases in fishing technology
that allow ships to harvest from deeper and more
remote waters, detrimental practices such as over-
fishing, wasteful fishing , and unregulated fishing
have brought about a gradual decline in global fish
catch since 1980. Over-fishing produces increasing
levels of environmental degradation, decreasing
trophic (food chain) levels of marine ecosystems,
and decreasing catch of large-sized species. These
problems are a fundamental threat to ecosystem
balance and biodiversity. Taiwan is facing these
problems on a critical scale. Surveys conducted in
recent years regarding fish composition of inter-
tidal areas and the impact of nuclear power plants
on Taiwan fisheries show a dramatic decline in catch
numbers, both variety and quantity, for large-sized
economically valuable species. The trend is towards
such fundamental negative ecological changes as a
decline in average fish size, and unusual evolution
of certain species towards precocious or premature
delivery of their young. Furthermore, recreational
fisheries tourism festivals, which are an ecotourism
campaign in Taiwan originally brought into practice
and highly promoted by all government levels, with
the aim of boosting economies in traditional fishing
villages, didn’t bring about the expected stimulation
of ecotourism practices, but rather sped up the
decline of large-sized species such as Ranzania

Laevis, Thunnus orientalis, and FExocoetidae.
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@ Environmental Pollution

There are many causes of water pollution, from
harmful household products and wastewater
discharge, to dangerous industrial practices and
chemicals, even manure and chemical fertilizers
can be harmful on the large scales of modern
agriculture. Over the years, pollution entering
our waterways, directly or indirectly, has caused
immediate death of marine life, as well as producing
more insidious long term effects on marine ecology.
Some forms of pollution act as a nutrient for algae,
leading to massively excessive growth of this simple
organism, which clogs waterways and blocks light
to deeper waters, ultimately leading to oxygen-poor
waters that can't effectively support marine life. It’s
also well understood that many industrial chemicals
can have direct toxic effects on marine life, with
careless industrial spills into rivers or oceans
invariably causing marine disasters. Household
garbage produces both direct floating trash,
which sea creatures ingest, as well as runoff from
landfills, which eventually flows into oceans. These
myriad sources of pollution have a cumulative and

worsening impact on the aquatic ecology of Taiwan.

@ Habitat Destruction and Impairment
Fishing activities, such as intensive bottom
trawling, which stirs up sediments by dragging
nets along the ocean floor, is responsible for wide
destruction of ocean ecology. Benthic (bottom
dwelling) organisms are particularly vulnerable,
and entire species of these may be wiped out before
their role in ocean ecology is fully understood.
Other human activities near coastlines, such as fish
farming in shallow waters, dumping of trash and
landfill into the oceans, development of seashore
recreation areas, and construction of artificial
coastlines are among the most significant causes of
aquatic habitat destruction and impairment. The
far-reaching effects of these practices can devastate
coral reefs and inter-tidal zones, decreasing the
life-supporting viability of shorelines and shallow

waters throughout the world.
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@ Exotic-Species Invasion

Invasion of exotic-species can be a major threat to
local ecology. Major sources of exotic-species in
local waters include organisms which adhere to ship
bottoms and escapees from fish farming activities.
The invasive alien species may over-develop and

jeopardize the primary local ecology.

@ Gilobal Environmental Change

Global warming is one of the large-scale global
environmental hazards that threatens all marine
ecosystems. Major changes from this phenomenon
include rising temperatures and levels of the oceans,
bleaching and subsequent destruction of coral reefs,
fluctuations in ocean currents, and disruptions of
traditional fishing grounds. At present, there are
already fifty locations in thirty-five countries that
are threatened by unprecedented crises of coral
bleaching. If the global warming trends continue,
further raising of sea levels will completely
submerge such low-lying island nations as Tuvalu
and Maldives, as well as coastlines around the

world.
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Conservational Strategy of Marine Life

Human well-being is highly dependent on coastal and
marine environments. It is said that our encroachment
into marine and coastal environments, including
sustainable use of resources, disposal of landfill, as well
as coastal housing, agriculture and industry will double
by the year 2020. Marine and coastal ecosystems are
an undeniably critical aspect of global well-being and
prosperity, and, therefore, a series of international
conventions on biological diversity and sustainability
have been drafted and signed to provide a framework
for global management of the oceans. The United
Nations declared 1998 to be the International Year
of the Ocean, and since then, additional important
environmentally-focused conventions have been
held. The Rio Declaration in 1992 was one important
example, while ten years later the 2002 World Summit
on Sustainable Development in Johannesburg initiated
many acts to protect ocean fisheries and marine
biodiversity. The Johannesburg Summit proposed
plans that will maintain or restore ocean resources
to levels that can maintain maximum sustainable
yields. The aim of the 2002 summit is to achieve these
goals, where possible, not later than 2015, especially

focussing on urgently depleted resources.

@ Protection of Habitats

Genes which govern inheritance of specific traits
exist in every individual living organism. Each living
species plays an important role in the balanced overall
function of an ecosystem. Therefore, widespread
ecological and biological conservation forms a key part
of the health and sustainability of any environment.
Proper conservation is not only dependent on
protecting living species, but also on preserving
their habitat. Therefore, one of the most practical
and efficient methods of conservation is pursued
through the establishment of marine conservation
areas or marine parks. Land habitats can be protected
by closing a mountain or limiting access to a valley.
The same logic can be applied to protecting marine
ccosystems, with closures of key areas, both absolute
closures, or closures at specific times, for purposes
such as the protection of breeding grounds. By
establishing strict regulations regarding location and
scheduling of human activities, marine ecosystems
and used in a sustainable manner, preserving resources

for future generations.
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The reduced fishing boat is imperative that the ocean remains sustainable

® Ecological Research

In the past, marine ecology and fisheries databases
in Taiwan have been fragmentary. Such important
information as estimations of existing fish stocks
and their migration paths are incomplete. In
practice, when government action has been
proposed to regulate destructive fishing practices
or protect fishing grounds, legislators and scientists
have suffered from a lack of integrated statistics
to support resource management decisions.
Additionally, existing historical fish stock data is
plagued by inaccuracies. As a result, support for
conservation of marine resources has been unable
to rely on solid scientific background assessments.
Therefore, it is of vital importance to all levels of
government, academia, and the public to gather
baseline data of present conditions of Taiwan’s
marine resources. From this baseline, continued
monitoring of key parameters will provide a
scientific basis to judge environmental policies that

affect our territorial waters.

® Fisheries Management

Ensuring sustainable fisheries requires an
understanding of the factors which lead to an
exhaustion of fisheries resources. We are much
better off maintaining targets for the maximum
sustainable fishing yield, rather than constantly
striving to increase our catch. We must eliminate
destructive fishing practices and over fishing,
which deeply damages, and sometimes permanently
destroys ocean resources. Furthermore, additional
action plans must include proper enforcement
of existing international and domestic laws of
fisheries management, career change counselling
for fishermen, promotion of recreational fishing
and ecotourism options, upgrading or improving
current practices which do not meet the highest
conservation standards of the international
community. Specifics, such as approved fishing
tackle and gear, commercial fishing boundaries
and seasons, and limits on catch of individual
fish species should all be looked at closely. Basing
important decisions on the latest research of marine

gene pools and biotechnology is a growing trend.
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@ Education

When considering environmental damage, prevention
is always less costly and less confrontational than
restoration. The preferred means of prevention are
public education and promotion, which leads to grass-
roots support and voluntary compliance. Educational
approaches vary. With proper media exposure, there
will be widespread increases in the general level of
environmental consciousness, with more people
interested in protecting marine life. For consumers,
ecologically friendly product logos that emphasize
non-destructive practices is considered a good
method to encourage public support for conservation
in daily life. Furthermore, development of marine
recreation and sustainable tourism will both diversify
Taiwan’s tourism industry, and support our goals of
conservational education and management of our
natural resources. Establishment of well-planned
environmental educational programs in schools and
universities, as well as the enthusiastic encouragement
of public input on ecosystem conservation is also an
important way to stress proper stewardship of marine

resources.
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Marine Conservation in Tatwan

In recent history, quite a number of marine
conservation atreas in Taiwan have been outlined by
laws of the Coastal Conservation Plan, as well as by
regulations of the Cultural Heritage Preservation
Laws, the Wildlife Conservation Laws, National
Park Laws, and the Fisheries Laws. These types of
conservation areas have mainly focused on endangered
marine species, or species of economic value,
without thorough protection of all species within the
proposed area. Furthermore, proper management and
enforcement of existing regulations have been lacking
in these areas. At present, within the territorial waters
of Taiwan there are unfortunately very few areas under
strict protection and are meeting effective preservation
goals. Good conservation results are shown mostly
on those port areas managed by naval authorities, and
in areas near nuclear power plants. New coastal and
marine conservation areas have been outlined and
established in recent years, including the Horsefoot
Conservation Area in Kinmen County, established in
1999, the Green Turtle Sanctuary on Penghu Island,
and the establishment of the Dongsha Atoll National
Park in 2007, the first marine national park in Taiwan.
A series of further conservation approaches should
be taken, such as the zoning of all coral reef areas as
“no fishing zones”, plus the establishment of more
protected areas on Green Island, Lanyu Island, and
Nansha Islands, as well as the underwater hot spring

on Turtle Island.
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An action planning by biodiversity that was approved
by The Executive Yuan in the year 2001 includes
the monitoring of marine ecology, zoning of hot
spots, mapping of coral reefs, protection of fisheries
resources, establishment of wetland conservational
areas, increasing of total conservational areas and
enforcement of related laws. In the future, a longer
range plan should focus on the possibility of an
integrated coastal management act, which highlights
marine issues by setting up a special authority in
charge.

Our oceans are a commonwealth asset of all human
beings. The prosperity of humanity is strongly
connected with a natural healthy marine environment.
Marine organisms need our protection, especially as
we are ourselves the cause of damage, thus ensuring
the health and vitality of marine resource for perpetual
use. Marine conservation is already an issue of great
urgency. In this new era of marine conservation,
immediate efforts directed towards research,
regulation, and public education are needed to achieve

conservation goals.
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landscape of Dongsha lagoon
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