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1 BER 2 Rt offf(Smithsonian Institution, 1989)

2. L8 2 Fpm - & VL %10,0002 5,0002" 2,000
£ p (B 7'\) Lolier 2 % 45 (Szakacs, 1994)
T PR L B RS BT K 3] 4 (Szakacs, 1994)

4.7b DR R R ML m\?ﬁ % € 'f‘f"lvilgrw
*| %7 (Szakacs, 1994).
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100~10,000 years (Colima)

(3) ™ vg B 4 I e ¥ 4 X .1:10,000~100,000
years (Yellowstone Caldera)

(4) + pE3R & A& 2 1 1:1,000~100,000
years (Rio Grande Rift Zone)
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JOURNAL OF THE GEOLOGICAL SOCIETY OF CHINA
Vol.43, No.3, P.521-534, 7 Figs., August, 2000

THE TATUN YOLCANO GROUP IS ACTIVE OR EXTINCT?

SHENG-RONG Sona'  Tsanvao F. Yans' | Yis-Hsiung YER? ,SHUH-JONG TSA0® an0 HuannJin Lo!

1.Depariment of Geology, National Taiwan University
Z Institute of Earth Sciences, Academia Sinica
3.Central Geological Survey, MOEA

ABSTRACT

The Tatun Volcano Group (TVG), located in northern Taiwan
has generally been regarded as an extinct volcano, because of
lacking documented historical eruptions. Recent data about
seismicity, hydrothermal activity, voleanic gases and helium
isotope, however, suggest that there is probably an active magma
chamber underncath the volcano group, implying that it may be
an active volcano.

Key words: Tatun Volcano Group, active volcano, extinct volcano, hydrothermal
activity
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COSPEC (correlation spectrometer) designed originally

for pollution studies. The instrument measures the amount of solar ultraviolet light
absorbed by sulfur dioxide in the plume and compares it with an internal standard.




White Island volcano, New Zealand: carbon dioxide and sulfur
dioxide emission rates and melt inclusion studies

Lois J. Wardell **, Philip R. Kyle **, Nelia Dunbar ", Bruce Christenson ©
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Compartson of White Island CO, emission rates with other volcanoes

® P I u I I le Flux (mg day ™'} % From soil Source

Mt. Etna 70,000 10-50 Carbonnelle et al. (1985}

SO,: COSPEC 11-28.000 et
2 . Popocatepet] G400 0 Gerlach et al. (1997), Varley (1948)

40,000 Delgado et al. (1998)

. = A Oidolnyo Leng 7200 2 Koe k et al. (1996)
COZ' aircraft with (:O2 Augettees 6000 : Symaonds o al. (1992)

Mt 5t. Helens 4800 Casadevall et al. (1983}

Stromboli 3000 Allard et al. (19454)
an al yZ er Kilauea 2800 ~ 50 Gerlach and Graeber (1985), 0" Keeffe (1994)
White Island 2600 <1 This paper
. Mt. Erebus 1850 Wardell and Kyle (1999)
@ S OI | g aS Recionbd 1800 Casadevall et al. (1990)
Crimsvotn 360 Brantley et al. {1993}
@ I . I . | Wulbcano 270 20 Carbonnelle et al. {1985}
Melt inclusions: H,0, CI,
15 sty
F S 15 study
] 15 sty
TOER TEO™ as raflo TS PED Glggenbach and Matswo (1991)
1588 2040 (1080 Gas ratio #COSPEC Tedesco and Touwtain (19451)
1588 1400 Gas ratio #COSPEC Moarty and Glggenbach (1990)
15841985 1150-1260 Gas ratio #COSPEC Gilggenbach and Sheppard (1989)
1582 1984 S0 1000 Gas ratio #COSPEC Fose et al. (1986)

*Calculated from published data.

Wardell et al. Chemical Geology 177 (2001)



Chemical monitoring of volcanic gas using
FT-IR spectroscopy at several active
volcanoes in Japan

Natural Infrared Light Source

In 1969, Naughton measured

Hot lava dowe Hot lava dome:
H,O, CO, and SO,

Unzen < SO,, HCI >

In 1993, Mori measured HCI and

Hot ground:

Aso, Usu, Satsuma-
lwojima

SO,

To date, SO,, HCI, HF, CO,
CO,, COS, SiF, and H,O

Scattered solar
light:

Sakurajima,
Miyakejima, Asama

Except for H,S and H,

Notsu and Mori (2010)



Multi-Gas equipment

For H,O and CO,:

Licor Li-840 NDIR spectrometer
For SO.,:

S0O,-S-100 electrochemical sensor (INGV-type)
KTS-512P(GSJ-type)

For H,S:

H,S-S-50 model Membrapor




Journal of Volcanology and Geothermal Research 178 (2008) 636-643

Contents lists available at ScienceDirect

Journal of Volcanology and Geothermal Research

journal homepage: www.elsevier.com/locate/jvolgeores

Fumarole compositions and mercury emissions from the Tatun Volcanic Field,
Taiwan: Results from multi-component gas analyser, portable mercury spectrometer
and direct sampling techniques

ML.L.I. Witt **, T.P. Fischer ®, D.M. Pyle ?, T.F. Yang ¢, G.F. Zellmer ¢
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August 1998, continuous monitoring of
CO, efflux at HSL:

¢ Establish a baseline of
variability of CO, efflux

¢ |dentify causal factors for
variation in the CO, efflux rate
(seismicity, crustal deformation,
and/or meteorological variations)



Soil-efflux measurements

LI-COR analyzer on backpack, Kilauea Volcano
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Collecting gas samples from a fumarole on
Mageik volcano, Alaska



2000 7th Field Workshop on Volcanic Gases
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K K i B B A 2 R Y 67~93% H20

ko T e

Sample No.  §#sb® #5448 Heppm H2Zppm Arppm O2 ppm N2 ppm CO ppm CH4 ppmI2H6 ppr HCl ppim| total § % CO2 %% H20 %
Bll O3[-LHK-1 & o o #. 0.02 0.00 0.11 LNl [3.56 0.00 528 0.02 0.29 [L.11%%  8.49% 90.40%
21222-LHK-1  #f= &% o 0.01 0.00 0.03 | .86 10.74 0.00 4.56 0.02 0.82 [L.31%  B.86% 8O.83%
021222-5YK ] il oA 0.01 0.60 0.02 |.56 1.17 0.00 [4.9] 0.06 [.69 0.45%  T13%%  92.41%
0301 08-5YK | il B oA 0.01 0.70 0.05 2.2 B85 0.00 13.17 0.00 0.89 O46%  1032% 8922%
D21031-L8K  Heaihi oA 0.04 049 0.08 340 2422 0.01 846 0.05 [ .98 4.75%  2841% 66.83%
021223-L8K A A 0.01 0.38 0.02 2.10 [0.06 0.00 3.40 0.02 0.23 221%  973% 8R.05%
021127-DY K #odk " A 0.00 0.00 0.15 533 [1.10 0.01 0.00 0.00 D.67 0.13% 2.09% 97.78%
021223-DYK As i A 0.01 0.00 0.16 .60 24 .85 0.00 0.15 0.00 0.58 0.23%  630%  93.40%
021031-BY S " 0.06 0.01 0.06 2.55 19,60 0.00 37.53 0.15 0.89 0.14%  20.04%  T9.82%
021224-BY S A 0.05 0.01 0.02 372 [43.18 0,00 3648 0.20 [.36 0.23%  17.06% 82.60%
021224-5HP 9 & A 0.02 0.02 0.07 375 [4.80 0,00 027 0.03 0.29 [41%  15.78% B2.81%
030108-5HP g & A i # 0.04 0.03 0.14 2.32 21.14 (.00 |4.78 0.00 0.08 [.o0%  23.04%  T74.45%
021031-TRK  H-#k i 0.09 358 323 13.97 139 6 0.03 | 7.63 0.57 |43 6.59%  T3.24%  20.]13%
021127-TRK  hhdk3p a8 0.00 43.8 2.13 27.01 [1&8.6 0.00 [1.18 0.00 s ] 437 42.26% 5320%
2103]-LHK-2 =i .8 0.11 048 045 [1.09 B6.95 0.02 4734 016 326 T.50%  8038%  3.10%
21127-LHK-2 =i i) 0.05 0.05 |06 31.90 [01.3 0,00 2895 0.11 2.62 4.84%  90.06%  5.00%
021223-C5L Pl s 0.13 0.37 1.07 22.25 173.8 0.00 875 0.06 0.54 BT BROT% 3.33%
030109-CSL Pl e 0.17 045 2.69 [8.05 2308 0.00 2546 0.00 6.34 6.47%  8835%  5.15%
021031-MS & i e 0.11 0.11 0.58 [5.96  56.90 0.01 8432 0.92 4.24 L66%  60.56% 37.76%
021224-MS EE 8 0.07 0.12 0.28 2035 28.04 0.00 73.11 0.83 442 [.27%  42.04%  56.68%
021031-DP il s 0.79 0.09 [ .62 1533 327.0 0.02 350.8 .06 | 7.50 0.05% 96.69% 3.19%
021127-DP il 8 .04 0.10 338 58.14 5110 0.00 567.0 [.76 | 1.44 0.04%  90.76%  9.00%

Lee et al. (2005) H20+C02+S > 99.9%
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31~99.9% CO2

Sample No.

BEIDEI-LHK-I
21222-LHK-1
021222-SYK
030108-SYK
021031-LSK
021223-LSK
021127-DYK
021223-DYK
021031-BY
021224-BY
021224-SHP
030108-SHP
021031-TRK
021127-TRK
Byml-LHr{.:
21127-LHK-2
021223-CSL
030109-CSL
021031-MS
021224-MS
021031-DP
021127-DP

Fth b 5
B I
BE By o
o] il 1,
o il L
R
AL
Pl
A i B

o
o
g Ay A
9 & A

gk
b gk 2
LA
BE Ep B
Pl
LKL
o
i
Al
Al

oS Heppm H2ppm Arppm O2ppm N2 ppm CO ppm CH4 ppmI2H6E ppir HCL ppm

A
A
i A
i L
i L
WA
A
i A
it A
i A
WA
A
)
8
i)
e
)
e
8
e
e
)

0.17
011
012
0.06
0.12
0.09
0.00
019
0.30

7
sl

0.14
014

011
.00
012
0.05
014
018
017
0.17
0.2l
[ 15

0.03
0.01
1.85
6.53
.49
il4
0.00
0.01
0.03
0.07
0.0
0.13

448

93.7

049
0.06
0.39
047
0.17
0.27
0.09
0.1

[.16
0.29
0.20
0.50
.24
0.19
0.506
2.36
0.31
0.1
041
(.55
4.04
4.56
046

[.12

[.1]
2.83
0.o3
(.64

| .68
72

38.43
18.24
20.58
20.54
10.25
17.54
240.3
101.4
12.65
21.49
21.82
9.07
17.50
57.83
1145
33,61
23.02
19.03
25.65
46.98
15.83
64.62

141.24
105.58
94.46
82.15
73.04
84.18
5002
376.8
97.15
827.0
R6.08
82.73
174.8
253.8
89.74
106.8
179 8
2433
91.42
64.74
3378

a6l

0.03
(.00
(.00
0.00
0.02
0.00
0.41
0.01
0.01
(.00
0.00
(.00

0.03
(.00
0.02
0.00
(.00
0.00
(.01
0.00
0.02
(.00

55.02
4484
196.5

0.17
016
0.76
0.00
015
015
0.00
0.00
0.73
l.14
015
0.00
0.72
0.00
016
0.12
0,06
0.00
| 48
1.92
|10
.93

3.05
8.07
1

=

-
%

[ ]
[

[#]

-
i
0

]

=]

— in Co

E

30.34
873
4.39
788

.6

3.82

| 79.2

[415

3.37
2.76
Q.87
. 68
i, 50
[0.20

[&.17
12.59

H2S %
11.52%
12.79%
5.92%
4.24%
14.28%
17.80%
4.10%
3.25%
0.61%
l.26%%
B.19%
7.42%
B.08%
0.34%,
7.72%
5.09%
B.85%
6.80%
2.67%
2.92%
0.05%
0.04%

S02 %
0.03%
006
0.06%,
0.02%
0.03%
0.65%
1.61%
0.24%
0.08%
0.08%
0.04%
0.03%
0.17%
0.01%
0.02%
0.00%
0.02%
0.02%
0.01%
0.01%
0.00%
0.00%

CO2
88.43%
87.13%
03.98%
095.71%
85.67%
81.45%
94.21%
06.47%
00.28%
08.56%
01.76%
02.53%
01.71%
90.47%
02.24%
04 R8054
91.11%
03.15%
97.30%
07.04%
00.88%
00.83%

0.04~18% total S
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