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Preliminary Determination of Epicenters
358,214 Events, 1963 - 1998
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Basically they correspond to the plate boundaries

Relationship between ring of fire and plate motion
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Volcano and earthquake are twins

= Trench _ @  Shallow-focus ® Intermediate-focus L ]
zone volcano earthquake earthquake ,wﬂzm_

Backarc Volcanoes Trench




Tomography of North America
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FIGURE 21.7 The trace of a cold subducted
slab appears to extend from the continental margin
all the way to the core-mantle boundary in this
seismic tomograph of Earth’s interior beneath
North America. Blue represents the cold parts of
the mantle, which have high seismic wave
velocities: red represents the warmest parts of the
mantle, which have lower seismic velocities.
(Modified from 8. P. Grand and R. D. van der Hilst)
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FIGURE 11.15 LIPs and their corresponding (alleged) hot-spot tracks. Currently active hot spots are shown as filled
circles and the LIPs are shown as shaded irregular areas. (Redrawn after Duncan and Richards, 1989)
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MORB case Hawaii case

Fissure through the crust

Continental lithosphere
bulged upward and thinned

Basalt floods

Partial melting~_ s

Magma solidifies to basalt
{gabbro at depth)

a mid-oceanic ridge. (B) The magma squeezes into the fissure
systemn. Solid mafic minerals are left behind as ultramafic rock.

Figure 3.21
o A hot mantle plume with.a
Figure 3.20 When it reaches the base of the lithosphere it upli
Schematic representation of how basaltic oceanic crust and the the Oveﬂying "thOSth € :
underlying ultramafic mantle rock form at a diverging b dary. g .
The process is more continuous than the twnl-sb:apl diag?:nrn o meltlngr Pmduc'ng- basﬁﬂl Ao
implies. (A) Partial melting of asthenosphere takes place beneath trﬂ.VEl thl'ough flSSUrESﬁl;Id‘ﬂOQd the earth,
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Highly viscous eruption




Distribution of Active Yolcanoes
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 Why volcanic activities are important in

Taiwan?

 Active volcanoes are close to the capital
city—megacity disaster
 They are close to the nuclear power plants

as well—nuclear radiation disaster




Recent Submarine A
Volcanic Activities (1916)
Near Taiwan
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Submarine eruptions:
Basically the records of
sailing diary of captains

Data sources

Kuno, H. (1973) Data Sheets of the
Post-Miocene Volcanoes of the World
with Index Maps, Sheet XIII (39 & 40).
Working Group on the World
Volcanological Map, IAVCEI
Publication Office, Rome, Italy.

Hedervari, P. (1984) Catalog of
submarine volcanoes and hydrological
phenomena associated with volcanic
events, 1500 B.C. to December 31,
1899: World Data Center A for Solid
Earth Geophysics, U.S. Department of
Commerce, NOAA, Boulder, Colorado.

Smithsonian's National Museum of Natural History

Global Volcanism Program

Country: Taiwan

Subregion Name: East of Taiwan

Volcano Number: 0801-031

Volcano Type: Stratovolcano

Volcano Status: Historical

Last Known Eruption: 1785 £ 10 years

Summit Elevation: 401 m 1,316 feet
Latitude: 24.85'N 24°51'0"N
Longitude: 121.92°E 121°55'0"E

Historical accounts during the time of King Qianlong of the Qing Dynasty (1775-

1795 AD)

TL age determination of siltstone xenolith found at Kueishantao shows a result
of 7£0.7 ka for the lower part of the volcanic sequence. (Chen et al., 2001:

Quat. Sci. Reviews)




Tatun Vocanic Group

north to

the Taipei Basin
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PYROCLASTIC DEPOSITS OF THE
TATUN VOLCANO GROUP

Wen-Hsiang Wang and Cheng-Hong Chen
(1990)
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Linkou ,
Tableland
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Montmorillonite fraction in the clay portion along the core of Well KT-1

-

Representatives
of debris of
Forest fire

Microcharcoal preserved in the Well KT-1 at depth 88.4 m:
C-14 dating (AMS) = 16,950+150 yrBP (Chen et al., 2010; TAOS)




\Volcano geology (*4Cage dating)

1]

Volcanic ashes in Taipei Basin
~17,000 yrBP (Chen et al.,
2002)

Chesingshan volcanic ashes
~6,000 yrBP (Chen and Lee,
2010; WPGM)

Chesingshan gravitational
collapse ~6,000 yrBP
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Hot springs and volcanic gases in Tatun Volcanic Group

Sample location ﬁ
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Major gas constituents of the fumaroles

TR CH, N, O, HsS Ar CO2 SOz
FOHIESA (DYK) 0.27% | 16.48%  2.04% | 0.82% | 0.11%  80.25% 0.03%

PR R R (SHP) 099% | 11.18% | 096% | 6.33% | 0.05% | 8041% | 0.07%
s MERE SRR (CSL) 052% | 13.22% | 1.17% | 10.58% | 0.11% | 74.29% | 0.10%
i hE Am e (LHK-2) | 093% | 11.80% | 1.08% | 5.67% | 0.07% | 80.37% | 0.08%
Ttk A ME SR, (LHK-1) 070% | 1299% | 128% | 1221% | 0.08% | 72.61% | 0.12%

A 7K R (LSK) 050% | 1321% | 1.22% | 1694% @ 0.09% | 67.81% | 0.23%
/INHBTESR (SYK) 213% | 13.05% | 139% | 5.18% | 0.0%% | 78.10% | 0.06%
EEEREE (MS) 269% | 11.09% | 094% | 1.89% | 0.06% @ 8329% | 0.04%

AR R g (TYK) 059% | 1097% | 1.07% @ 747% | 0.13% | 79.66% | 0.12%

Conclusions: CO,(68~84%), H,S & SO, (0.9~17.2%)
and N, (11~169p) are the major components




The use of helium isotope on volcanic gases: 3He/*He

Crust
*He/He<0.1Ra

Upper mantle
*He/He ~8Ra

Air
*He / He 1-Ra

~—

Upper mantle
*He/He ~8Ra

Lower mantle
*He /He > 30 Ra

He isotope ratios of the gases in the Tatun Volcanic Group

Location Sample type (*He/*He)raw RC/Ra = *He/?’ Ne [ Helppm
Koyt (DYK) F 8.9E-06 6.8 103 7.5 11.9
PatetF (SHP) B 8.4E-06 6.2 |03 19.0 11.8
Rl (CSL) B 8.2E-06 6.1 0.3 114 10.9
WihE7r (LHK-2) B 8.0E-06 59 0.3 12.1 9.3
Withs s (LHK-1) F 7.8E-06 59 04 12.6 6.8
27K5t (LSK) F 7.7E-06 5.5 0.3 5.3 7.1
/INHST (SYK) F 7.0E-06 5.3 0.3 9.9 8.1
EiE (MS) B 6.6E-06 49 103 15.5 12.8
2 (TYK) B 5.2E-06 47 103 1.9 2.6
iF 1B -ORREFM \
F - K LLME 5 \

\

Conclusions: 3He/*He ratios range from 6.8R, to 4.7R 4, a sign of active

volcano
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Potential hazards in the Talipei Basin

 Itis a subsiding half-graben, the deepest
Quaternary deposits is down to 680 m in the
northwest corner.

* In 1694, the Taipei earthquake caused a depression
of 3 m in the basin, making the so-called Kanhsi
Taipei Lake in the western part of the basin.

ICSU: Natural Disaster Mitigation and Megacities




Tatun Volcano Observatory (TVO)

!:.lva LEE

National Science Council, Ministry of Interior,
Installed at 2011 Academia Sinica, Central Weather Bureau,
Central Geological Survey




Monitoring setups in TVO

» Earthquake monitoring: 18 seismic stations (9
real-time)

 Crust deformation monitoring: 5 GPS stations
(3 real-time)

« COz2 variation in volcanic gas and hot spring:
1 real-time geochemical station

« Temperature changes of hot spring: 1 real-
time station

» On-site viewing of fumaroles: 1 real-time
station

Networking with other seismic and GPS
stations

D pmpmezang

Ceniral Waather Bureau Seismic Network, CWBSN »

Central Weather Bureau’s Central Geological Survey
stations and Academia Sinica’s

stations




He isotope analysis on regular time-interval
basis
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I National Taiwan University |

Targets

Taiwan Volcano Observatory - Tatun

TV O

1. Establish the warning system
2. Scientific researches and education

3. Energy exploration




Framework of Current Disaster
Management Organizations in Taiwan

According “Disaster Prevention and Response Act”, enforced in 2000

National Disaster Prevention
& Protection Council
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