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Protection of the Hydrothermal Vent Resource
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Located at the cove of Yilan, northeast Taiwan, Turtle
Island gets its name from its resemblance to a sea turtle.
This island is the formation of two volcanoes, and sulfur
vents are found at the surrounding seafloor shooting
out sulfur particles that make the seawater slightly
yellowish brown. Most of the sedimentation found at
the seafloor is sulfate grains, and sulfur spheres as the
size of softball are found at the surrounding of some of
the vents. The gas collected at the vents is mainly COz.
After the discovery of the Turtle Island thermal vents
(Kuo, 2001; Chen et al., 2005), Chen Cheng-tung, Prof.
of National Sun Yat-sen University found a group of
30-40 thermal vents next to the island in August 2000.
All of these vents are only a few dozen meters away
from the island at the depth of approximately 10m. The
largest one is approximately 4m in diameter and 10m
tall (Chen, 2001). Hydrothermal vents are at the bottom
of shallow sea (< 300 m) around the world, such as
Tachibanawan, Japan; New Britain, Papua New Guinea;
Vanuatu, New Zealand; the Azores Island, CA. U.S.A;
Kolbeinsey Island, Iceland; Volcano, Italy and Milos,
Greece (Brinkhoff et al., 1999; Caccamo et al., 2000;
Nunoura et al., 2002). Contrary to those of shallow sea,
the deep sea hydrothermal vents found along the mid-
ocean ridges of the Atlantic and the Indian Ocean are
located mostly at the depth of 2,300-2,400m (Moussard
et al., 2004; Takai et al., 2004).
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The minerals that keep shooting out of these underwater
vents are crucial to the geochemical cycle and balance of the
Earth. These substances have influence to the productivity
of the ocean or the thermal transmission of the regional
waters. The ecosystems or biodiversity of a few of these
shallow hydrothermal vents have been studied extensively.
According to the data at hand, the hydrothermal vents are
capable of sustaining a variety of diatoms and large algae
no matter these vents are located at exposed coastal waters
or sheltered volcanic vents or underwater caves, and there
is a good diversity of bottom-dwelling animals (Morri et al.,
1999). As a comparison, however, there are more specialized
metazoans in the ecosystem of deep sea thermal vents,
and the number of animals is greater as well (Desbruyeres
and Almeida, 2000). The diverse and unique shallow water
hydrothermal vent ecosystem is now considered a "hot spot"
for species diversity. In addition, a rich quantity of thermophlic
and extremely thermophlic bacteria and Archaea is found
at the hydrothermal vents. These thermophlic bacteria have
their special contribution to molecular biological research,
food production, and textile or chemical industry (Nucci et
al., 1993). For example, DNA polymerase is an indispensible
part of molecular biologic studies around the world. This
enzyme was first found in a strain separated from a landlocked
thermal vent called Thermus aquaticus. Now, it is produced
from various thermophilc strains. It is estimated that these
bacteria can produce approximately 500 million US dollars
worth of market profits. The remarkable adaptability of thermal
vent species to "great heat" or other "extreme" environments
such as radioactivity and high metal concentration can be
used in DNA repair mechanism or biologic restoration studies
for environmental pollutions. The latest studies report that
researchers did find many special genes in and around the
hydrothermal vents (Blaustein, 2010), and the potential of their

applications in biotechnology is unlimited.
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Hydrothermal vents are rare and fragile ecosystems.
The environment in or around the vents lasts shorter than
other marine environments. Therefore, it is very rare for a
hydrothermal vent to survive over time. Evidence shows that
the larger thermal vents that have existed for a long time tend
to have a greater biodiversity (Juniper and Tunnicliffe, 1997;
Tunnicliffe et al., 1998). The "mother population" that has
existed for a long time without being compromised is very
important to maintain the biodiversity of the vent ecosystem.
The stability of a vent's life cycle depends on the special
biogeochemical environment and background. Despite
the smaller number of specialized species at the shallow
water hydrothermal vents, the prokaryotas and bottom-
dwelling species that highly adaptive to extremely specialized
environment have a tremendously complicated relationship

with the surrounding ecosystem.

However, also because the shallow vents are accessible
to human being and they are highly unique in scientific,
educational and economic values, some of the shallow
hydrothermal vents are under the threat of too much scientific
studies, biologic exploration or even mining activities (Tunicliffe,
1990; Sarrazin et al., 1997; Desbruyeéres et al., 2006; UNCLOS,
art.143 (1)). Scientific studies or biological exploration may
be as destructive to the habitats as other explorations, but
is there any impact of collection of thermal vent species in
large quantity to the structure of the vents or the distribution
of microorganisms within? That still remains to be seen. How
much is acceptable for the decrease of biodiversity or the
destruction to the completeness of habitats? The "sustainable
use" is the ultimate goal for scientific studies and the ecologic
cycles. The way to take out one of the members in an
ecosystem differs from region to region and from case to case.
It is necessary to have a comprehensive consideration for the
populations, spatial distribution or the characteristics of the life
history (UNCLOS, art.143 (1)).

TONBESE 971040103

R =



EMEHEMRERRIMLCREENDRAEEZ
— URKEBERNER - RIXMFTIAFT - WRE2IK
EEML BN B S ER K E - £120504F
R 2RI BN — U ENY BRI g IR TH
K BRHABNEGNRBUERBRENTE -

F22000F EfRInterRidge FETRE * ERRE
& BR/AXE % (the United Nations Convention
on the law of the Sea ; UNCLOS) IR E4EA
#3 (Convention of Biological Diversity - CBD) B
X BEBREEREEFRETHRANERINE
REANEEMZEN » ARKENHEFNER - &
TETHUNCLOSEICBDHY A @ IELERMNA T iR
BERRBNEVER » WHRETTEEARNEE
B HRERE AR A 2RI E(Desbruyeres
et al., 2006) -

l

b
Jspli=s 147 2010.vol.46
WLy R T

UEY

The protection of biodiversity is one of the most important
issues in the 21% century, as well as the foundation of the
sustainable development. According to various studies, if the
decrease of global biodiversity keeps deteriorating, it is likely
that more than a quarter of species may disappear from the
face of the Earth forever by the year of 2050. This will be a

profound impact to the very existence and welfare of mankind.

The 2000 InterRidge conference reaffirmed that the singing
bodies of the United Nations Convention on the law of the
Sea (UNCLOS) and the Convention of Biological Diversity
(CBD) are obligated to protect and preserve the rare or
fragile ecosystems in marine environments in order to protect
their biodiversity or use their resource in a sustainable way.
To commit to UNCLOS and CBD, these bodies need to
understand the biologic population at the hydrothermal vents
and specify that the impact of the activities conducted at these
vents to the biodiversity of the thermal vents shall be reduced

or minimized (Desbruyeres et al., 2006).
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It is also specified in UNCLOS and CBD that with in the
jurisdiction of a specific country, marine scientists or biologic
explorers have to acquire the permit from that country's competent
authority before they can access the thermal vents for marine
scientific studies or genetic resource survey (CBDd. Arts. 70,
8(1)). Some of the countries have established public policies and
competent authorities for the management of the use of the natural
biodiversity resources at these vents and the permit for biologic
exploration. For example in Costa Rica, the INBio is in charge of the
management of biodiversity resource. Also, a permit is required to
collect water or biologic samples in the Yellowstone National Park.
During the voyage of the ODP Leg193 for deep sea exploration, the
BioNet of New Guinea had some observers on board for the survey
(InterRidge Workshop, 2000). It is clear that the researchers on a
voyage of exploration or study like these have to sign an agreement

of resource use with the management authority in order to protect

the unique ecology and specify these activities.
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It is necessary to protection the hydrothermal vents at Turtle
Island. The implication of protecting the biodiversity and genetic
diversity within is undeniable in terms of economy or ecology.
However up to now, the government has done nothing to these
vents of Turtle Island in neither management nor specification,
and these vents are left exposed to large quantity of sample
collecting and exploring activities conducted by scientists from all
over the world. A lot of species found at the vents of Turtle Island
are sedentary or have limited mobility. There is no scientific
report about what impact the large quantity of water or biological
sample collecting will have on the vent ecology, but it requires
more careful management for the biological species living a

specialized habitat in order to ensure their diversity.
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As it is still unclear about what the habitat around the vents
of Turtle Island or the surrounding biodiversity looks like, it is
recommended that the government or a private foundation take
an initiative to conduct an "environmental impact assessment"
on the ecosystem of the Turtle Island's hydrothermal vents, as to
find out whether the habitats surrounding the vents are disturbed,
how many vents are lost, and what the percentage of loss is. It
is necessary to identify or confirm the species at the bottom of
sea that are already exposed to impacts. This information helps
a lot in the evaluation of the influence of human activities to the
existence of biological species. | strongly urge and hope the
government to establish the management rules and goals for the

hydrothermal vents at Turtle Island rapidly and effectively.

(The author currently works at the institute of Marine Biology,
National Taiwan Ocean University)
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