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Volcanic movements are like the breath of Earth, and every move it makes has been watched carefully. /Photo provided by CPAMI.
(Golden Award in “Eyes on National Parks” photography contest in 2009; taken by Yu-yuan Zheng)
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Are volcanoes a friend or foe to humans?

Truly, they bring humans relaxing, calming hot
springs, inexhaustible geothermal energy, and divulge
geological secrets of Earth. But volcanic movements
are also like the breath of Earth, and every breath she
takes stirs up the nerves of all who dwells on the Earth’s
surface.

Both Well-liked and Dreaded

Not long ago, the issue of the end of the world
is picked again by filmmakers and hyped up into a
blockbuster, which is based on the prediction of a 2012
phenomenon in an ancient Mayan calendar. Be it a
coincidence or not, just as the film starts with abnormal
volcanic activities that ultimately lead to destruction
through chain reactions, in reality, there has been a series
of volcanic movements occurring around the world.

In March 2010, volcano Eyjafjallajokull in Iceland,
dormant for a century, erupted and caused enormous
disruption to air travel across Europe. Later in October,
the eruption of Mt. Merapi in Indonesia took a death toll of
hundreds. This year since January, Mt. Shinmoedake on
Japan’s southern island of Kyushu has had a succession
of nine eruptions, and such activities of this active
volcano may continue for one more year, according to
experts.

Already a veteran of volcanic crises, the Japanese
government is well prepared this time, thus no serious
injuries have been reported. Even so, the occurrence of
these eruptions has shown the urgency of global volcano
research and monitoring.

/ 7k EHERZEM Jon Helgasong 2

In 2010, the volcano eruption in Iceland caused a great impact when large amount of ash was spewed into the air.

/ Photo by Icelandic photographer Joh Helgasong
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Datun volcano group is close to metropolitan area. /by Po-lin Chi

Datun Volcanoes: Dormant or Active?

One cannot help thinking of the Datun Volcano Group
(DVG) in Yangmingshan National Park (YMSNP), a group
most adjacent to metropolitan area in Taiwan. For a long
time, its last eruption had been dated back to 100,000
years ago, yet a study published last year by Dr. Chang-hwa
Chen of Academia Sinica and his team could overthrow the
estimation. The research team employed tephrostraitigraphy
and Carbon-14 to date the deposit of volcanic ashes, and
used chemical and isotopic composition of the ashes to trace
their origin. In 20086, they found ashes dated 18,000 years
ago, and then in March 2009, ashes from 5,500 years ago
were dug out from a dried ancient lake by Shamao Mountain,
which was held to be the evidence of DVG's latest eruption.

“If the last dated eruption of DVG is proved to take place
within 10,000 years from now, then it should be defined
as active. However, since many other domestic scientists
express reservations toward this estimation, the academic
circle still considers DVG dormant,” explained Deputy Director
Te-shu Chan of YMSNP Headquarters.
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Is there a magma chamber under the geothermal wonder of Datun volcano group? /by Jian-lin Xu
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A Magma Chamber under Dayoukeng?

Another recent study published also by Academia
Sinica may aggravate the worry about the eruption risk
of DVG. The research team had recorded a vertical crust
deformation of about 9mm in the Dayoukeng area during
the period from 2008 to 2009. Since it requires a huge
force to lift the Earth’s crust, the team suggested DVG'’s
volcanic activities and even the possible existence of a
“magma chamber” under the surface.

In fact, compared to an about-to-erupt volcano, the
9mm uplift of DVG can still be regarded as insubstantial.
To obtain more data, the National Science Council has
planned to work with Academia Sinica and YMSNP
Headquarters to set up Datun volcano monitoring station
and earthquake forecast station. Such an observatory will
not only serve academic and educational purposes, but
function as part of an volcanic eruption forecast system:
if DVG is truly active, signs of eruption can be detected
half to one year ahead of actual eruptions; before a major
eruption, the system can also simulate the volcanic ash
distribution, estimate risk area and issue an alert as early as
two weeks in advance.

Chan continued to clarify that the establishment of the
monitoring station is more a preventive act and should not
become a reason for worry. Instead, it should be regarded
as another source for people to gain scientific knowledge.
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EH(HE[E Conductively heated area
RERAERE Fluid-saturated zone
Hi%E Magma chamber

N\ Effg# Fault zone

NILEE Lava

RBEERE Fluid pathway
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The precautions of the eruption of volcanoes are taken based on the related analysis of the data collected
from monitoring. /Data provided by YMSNP Headquarters; illustrated by Hao-yin Liu
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“It is not true that DVG had not received any attention until
recently. YMSNP, NSC and Academia Sinica have all started
monitoring on DVG since the 1990s, and have a rather clear
picture of its conditions.”

Scientific Checkups for Datun Mountain

YMSNP has conducted continuous volcano monitoring
and research since its establishment. But in fact, related
volcano watch was initiated during the Japanese rule,
and further surveys and studies were carried on after the
retrocession of Taiwan.

As the monitoring measures and technology keep scaling
new heights with time, the “checkups” for DVG are getting
more careful and detailed, given DVG’s proximity to urban
areas.
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YMSNP Headquarters has been conducting the volcano-
monitoring program. The picture shows the diagram of
fumarole temperature monitoring system: the blue zone
represents temperature sensors; the red line represents the
anti-corroding cable, which is 150m in length, and is used to
transmit the signals of temperature; the green zone represents
temperature recording machine and temperature display
screen (within visitor center). /Photo provided by Dr. Hsieh-
tang Chiang
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This picture shows the projection of He-Ne 3 end-members, which
comprise the gas sample of Datun volcano area. BesidesThermal
Valley, mantle source gases dominate the composition of the gases of
Datun volcano group ( > 60%). (Tsan-yao Yang, et al., 2003)
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In order to record the changes of temperature, the temperature
sensors are buried beneath the surface of volcanoes. /Photo provided
by Dr. Hsieh-tang Chiang
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The temperature sensors are corroded easily by the heat and gases
of volcanoes. The picture shows the corroded stainless steel pipes. /
Photo provided by Dr. Hsieh-tang Chiang
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In a simple way Chan explained the major measures
employed by YMSNP in volcano monitoring. “First we collect
geochemical data, especially the ratio of 3He/4He in volcanic
exhalation. Because helium barely exists in the atmosphere
yet is a significant gas in magma, accurate analyses of the
result presented by mass spectrometer of 3He/4He serve as
important means. The isotope ratio of helium would change
drastically before volcanic eruptions; once such changes are
observed, more advanced monitoring measures will immediately
be adopted for further conclusions. If the ratio stays within the
background value, as is the current case, there’s no need to
panic.”

Then the geophysical monitoring. YMSNP has long set many
microseismic stations to record earthquake waves detectable
only to monitoring instruments. It is after synthesizing the
geochemical and geophysical data did scientists infer the
probable existence of a magma chamber under the Dayoukeng
area. “But this is more an inclination than conclusion. It cannot
be verified within a short time or without a collection of long-term
data.”

Besides, magnetotellurics is employed to measure the level of
conductivity of soil by electromagnetic waves. “If the soil is hard
solid, the electric resistance (R) would be great; if the soil turns
liquid, then R would be small.” The monitoring conducted by
national parks has been within the depth of 30km, “but we found
a suspected case of magma chamber at 6km underground.”
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Volcanic scenery of Datun Mountain attracts tourists home and abroad to stop by and appreciate the beauty of it. /by Wan-ching Lai
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However, it is still premature to make any conclusion
regarding the existence of the magma chamber. “Even if
it exists, it is more likely to be 40 or 50km deep. A more
definite answer cannot be given without continuous
monitoring. Other surveys like topographic transformation
and geothermal evaluation are also persistently under way.”

People’s worry about the risk of DVG’s eruption is
expected, given their lack of understanding about volcanoes
and recent eruption incidents all over the world. But Chan
emphasized that science is based on facts; any unproved
conclusions should be stopped wisely as rumors. He
assured again that every movement of DVG is closely
monitored by scientists. Before further signs are detected,
YMSNP is still a wonderful choice for hiking, hot spring
soaking, and bloom watching. So, put down your worry and
go up to feel the amazing pulse of nature.
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