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ABSTRACT

Keywords: Tatun Volcano, crustal deformation, magnetotelluric

survey, geothermal observation.

1. Background

The Yangminshan National Park is the only.area where has actively
volcanic features in the island of Taiwan. Altheugh there was no historical
record to show Tatun volcanoes has; erupted, there are still a lot of
geothermal and micro-earthquake activities near the surface. A recent study
of Helium isotope ratios indicates some magma chambers might exist
beneath the Tatun volcanoes: Therefore, it is not only an interestingly
scientific topic but also strongly social impact in Taipei if there is any

potential volcanic activity in the Tatun area.

2. Methadology

We have integrated four different methods to study the Tatun
volcanoes. They include soil gas monitoring, crustal deformation survey,
magnetotelluric measurement and geothermal observation in the Tatun

volcanic area.

3. Results

Combining the results obtained from soil gas monitoring, crustal
deformation survey, magnetotelluric measurements and geothermal

observations with other previous studies, we have concluded that some



volcanic activities in the Tatun volcanic area still exist. Among them,
temporal variations of micro-earthquakes and geochemical monitoring are
significant. Although the magnetotelluric results suggest the possible magma
chamber at the shallow crust might be cooling now, the possibility of other
deep magma sources can be not totally excluded. A recent study from
volcanic ashes collected in the Tatun colcanic area indicates that the last
eruption might be around 5,500 year ago. Thus, it becomes a very important
issue for the government and academic units to carefully ‘investigate and

monitor the Tatun volcanic area now.

4. Suggestions

Some further investigations have to'be done to improve the understanding of
the potential activities in the Tatun:.volcanic area. Also, the geothermal resource

might be obtained from the Tatun volcanic area in the future.
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AR R Bl R

e
i

- DRIEPAFRIGFEFEEFEKSZ SR

CH4 N2 02 H2S Ar CO2 SO2 Total
SYK PVC IM 0.00% 76.54% 18.55% 0.09% 0.825% 3.92% 0.02% 100.00%
SYK PVC 2M 0.08% 69.65% 17.71% 0.06% 0.954% 11.50% 0.00% 100.00%
SYK 4§ 2.13% 4.49% 0.44% 6.26% 0.014% 86.53% 0.04% 100.00%

L ERE TS E TS TR T
bR T (F BB § B E FAIER) 0T L AR R UL F A
i—q%

R 3 TR A FL LSS o

A i PVC & #rk ket o FIS 3V R RS o wm § R g R A (P
MBEFDEFEFF 7 E) 0 2E2 X FF TR E DRSS I R AT
FREORSFRESF CRER T NITL AT RIFRT FRRELESE

Bl RS 3 SRR

WL+ 247 22 FFHRTE2TFERAAITES 29 PVC 472 FIER
S F AT E RSN FER 0 9 8,000 Bg/m® 5 A — 4B 3Lk 0 B
POAES BE hF FER > >20,000 Bg/m’ e AR B0 B F A AR R
Tl ME TR TR R RS BBV ML L F R F B F R A

GHETFRE T TR ABE RN LEERSE R -
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% Radanmanitor Datasampler 2.3 - [070725/ I~ d18.15¢]

& File Edit

Lensalfl | |

Options

Window Help

SARAD Environmental Instruments

I statistics

IEHE- RTK 2100

[

serie 5 Radon (slow)

&

SERIALNUMBER 0504157 fmg
SERIES 5/5 #
Cycles 1n o3
Interval [min] 5 =
Msrm. type Radaon (slow)
Msrm. place 1
First cycle 2007/7/26

A 12:06:00 -
Last cycle 2007726 § oo

125100 £ ESEEE —
1 ROW Radon [Ba/mEs e
Meximum 226281 (10)
Minimum 4411.7 (1)
Mean value 148315
st dev 60146

Fl: Help ”7592 Byt C:AProgram FilesSarad \RadonSamplerdatal

- [rEM |com- |

% Radonmenitor Datasampler 2.3 - [070725/ 5. tsc]
& File Edit Options i Help BEES
j-é‘ = H % l- - h SARAD Environmental Instruments
= Impvc
RTM 2100 ; adon {slow) =3
SERIALK BO4167 ‘ tm
SERIES 3 & iy
Cycles, | = 3
Itenvail [rmin] sy =
Merm. type 7 Fadon (slow)
Mo place 1
First cycle 20077725 i
T 10:44.00 £
Lastcycle 2007/7/25 é
25 11:29.00 €
1. ROV Ruadon [Bo/mzk
Maxirmum 839072 (9)
Minimurn 4761.8(1)
Meanwvalue 75871
std dev 1236.8
[ 2 Fen o =F 3
Fl: Help "7532 Byt ‘c \Program Files'Sarad'RedonSampleridatet
[ - REM

com1 - \

g].].,

ERlEERM 1 ‘f PVC ¢ 3
( ~8,200 Bg/m®)

TR MRS

FORERA TS

L | ‘}iﬁ«?-ﬁ.&%%%?ﬁfi%i T FERATES
(>20,000Bg/m’)
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¥
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F AT EERERE

= Radonmonitor Datasampler 2.3 - [070725-MlT 15c]

& File Edit Options Window Help -8 x
(==Y l ,ﬁ | SARAD Environmental Instruments
||slal|sl|cs j
W 2H}PVC : : serie 1 Rédun (S|UV\‘1) : ) : : =3
SERIALMUMEER: 0504157 =
SERIES 15 ;
Cycles 10 53
Interval [min] 5
Msrm. type Radon (slow)
Msrm. place 1
First cycle 2007/7/25 P B NN, EUN " G S S
T 091300 5 [ N DI
Lastcycle 20077425 é —_———_————
goasod bbb
TF<F 09:58:00 = T : :
1. ROW Radan [Bo/mé: S R
haxirmurm 82340(9) A
Minimum T R = S S U N S S,
Mean value 69227 —_———————
st dew 959.6
FL: Help 220

|CProgram FlesSersdRadonSamplesie)

- REW  [com1 o

Bt~ ZRlsbp 2 F PVC it s B S2 1 FERAITRSE
( ~7,800 Bg/m®)

Afgr TR A KRR Y AR P F YT §F AL R R E (Chiodini

etal., 1998) e & ELP[xk 1 & fe ¥ (iR B 5 EDINBURGH #7#i¢ = § g A 47

%o " NDIR & ¢ 38 pl B > Spl# B 5 0-10 % p 2§ H v

k% 1 L/min o

B R BRI S 1121072 3 2% 5 B 215 A4 0 R A 5.23x107 L 3

N

NN

SO FELI BT EFRMEAPRRT LT EAR RS B A B
/%TL

W B h D E AP AL A R T g gyn/%@:! A g

Pebod Mo FLRBARRT G L FARE N M aA g ER A IES > FL N

ERAEE-HEFTOR G0 MBIREZFHE-F RSP
RESIPRMAFL FEPARRIKRFPX- 0B F fHbL -0

AR > N AL S MEr R BN - o

23



RICIRGNIE 0 & 3 - E - -0k 0]

WAL A Y K E G TR o A PRILNTERLE S M-

Hr.:
=

Ao v 24 pFERE AT e m BRG] )P TEERE AR T PR E
oAk o § ORI T BN INhF MEENERIE AL ERE LSS A

CRET R TS SRR RS LTI R o PRI T SO

o F R RS F CRURR TS N EGRRR LY L TIRE TS
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5 G A BB LE P Y MU R h 1% 32 10% 404 @ M4 T 30% A 4 ik
ARD P LRI A BRI RO Lo B LA F ]k B ind il F AR AR
LR k&aiiﬁ’ﬂwkﬁk¢ﬁ%%}/@ Ao AR R ARAR TR B o (2 gt

o

HHPRELEYDTRAFA G- Hoagd

& TR A IR A E R BT LS 3P F kLR Bren S
PR AEROR BT HIF CRE SR BTHE  BEHA
SFMREBHG R R R MG F AR FL > IR FAEP RN
BT FE R E R WIIRBE R (PHAR) E M R LR

S Sl S LR L -F S LT
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HBR -BRNFTHEY 43PFE RAAEATY SRR i 2 B
Boob Ik b iTie— BRISNBELBIT] 6 1 O FLE o AT IR L Bk S (3
B ke g q*?kﬁf o XN ZTIF GPS YW 27 ¥ b H o GPS i
BPF AT SABR XA G AL ERR FEE 2R RE (BE 98%);

ECES RS- EF 3 RN INPESE LTS Y R S ANE TR R S X S
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AR AR A F MR E XL 30RSA B LK (19 24024 2
) R Ak M Mo b KT 2o FRREIR TR PN E e G E gl
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AFHIER LB RS FIN K E - BRI R AR %A EIR H(Global
Positioning System, i€ ¥ & f GPS)» & F |- & LisiTz L g dw s 5lasz #
%%§5°i-§lf%é;}—éigf—r Fljg i~ T L 47 - Ey{{ﬁﬂ"~ —é.‘fr’xj;,‘?’g Wiy E

a % o

PERAEPIEGPS) L E T IS LR AL 1T d IR A H L LT

&
A

BB P LR RSB ZEE o AP SR AR e T B
PRl e ARL YR ox MR GR@AA SAR R PTE LRI
REWF o pPIII A HORPTOAPFLAF B o EA AT AR EF Y
APl o REIEF REB D AP  KEA TR R T4 s
AT BRI DR MR FR e BLAVE R o HE S 2 G ¥ 4 Ao BT A A
<ﬁ%mmwﬁzﬁﬁﬁawkif’iiﬁéﬁﬁéﬁommn~§mmey
F 2 (YMO3) ~ ~E(YMO4) ~ 2 K #(YMOS) % T B 2k (4o = 3o L7t

) e iRz AR B TR A3 £ 2
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B L R < S L Lk Rz 2 GPS BLpl sk (YMO3) 2 g o

- & & e R GPS Bp

LU &R (E) FEN) ® A& (m)
FF P
121.53954 25.17888 710
(YMO1)
i:f g
121.56069 25.14838 545
(YMO02)
g2
121.60490 25.14661 431
(YMO3)
A -{g‘_
121.58547 25.18760 368
(YMO04)
2Rk
121.56548 25.16400 744
(YMO5)
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Bt bR R %Y BE(Gamble et al., 1979)2 3K ¥ % &% > w0 F 0T B AL S H 4 R
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FZ AP TRZEAIRIHEIFE ZIEFT 2 RE (M)

o (Qm)

% (m) S
G 10 100 1000 10000
f (Hz)
1000 5.03 15.9 50.3 159 503 1,591
100 15.9 50.3 159 503 1,591 5,030
10 50.3 159 503 1,591 5,030 15,910
1 159 503 1,591 5,030 15910 50,300
0.1 503 1,591 5,030 15, 50,300 159,100
0.01 1,591 5,030 15,910 50'%‘5 dg 100 503,300
0.001 5,030 15,910 50,300 159,1b 15 300 1,591,000

A7

Blo L= <3 3%k 4% MTUSA » # 42 ’%ﬁkm@ﬁ%EJIHWOHZ
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Sample P T(C) Flux K CO, Flu)z( COQZFlux H,S Flu); H,S Flux |X Y

(mbar) (ppm/s) (mole/m“/day) |(g/m”/day) |(mole/m“/day) [(g/m,/day) |[(WGS84) (WGS84)
syk-1-1 |924.6 |20 2.059 [0.700 [1.44 63.4 nd nd E121.54673 |N25.17628
syk-1-2 1924.6 |20 2.196 |0.646 [1.42 62.4 nd nd
syk-2-1 |924.3 (20.4 1.708 [0.645 |1.10 48.5 nd nd E121.54683 |N25.17626
syk-2-2  1924.3 (20.4 1.433  |0.645 (0.92 40.7 nd nd
syk-3-1 1924.3 |19.3 2.035 [0.647 [1.32 58.0 nd nd E121.54670 |N25.17644
syk-3-2 1924.3 |19.3 1.928 0.647 |1.25 54.9 nd nd
syk-4-1 19242 |18.3 0.851 0.650 |0.55 24.3 nd nd E121.54689 |N25.17626
syk-4-2 19242 |18.3 0.555 [0.650 [0.36 15.9 nd nd
syk-5-1 1923.7 |17.8 0.351 0.650 |0.23 10.0 nd nd E121.54700 |N25.17602
syk-5-2  1923.7 |17.8 0.517 [0.650 (0.34 14.8 nd nd
syk-6-1 923.6 (25.7 1.351 [0.633 |0.86 37.6 nd nd E121.54706 |N25.17615
syk-6-2 1923.6 |25.7 |20.310 [0.633 |12.9 566 nd nd
syk-7-1 1923.6 |23.3 1.219 0.638 |0.78 34.2 nd nd E121.54724 |N25.17605
syk-7-2 1923.6 |23.3 37.370 (0.638 |23.8 1049 nd nd
syk-8-1 1923.3 |55.4 |20.330 [0.576 |11.7 515 nd nd E121.54754 |N25.17585
syk-8-2 1923.3 |55.4 |48.850 |0.576 |28.l 1237 0.001 0.04
syk-9-1 922.7 |22 0.544 10.640 110.35 15.3 0.003 0.11 E121.54677 |N25.17658
syk-9-2  1922.7 |22 0.739  |0.640" (0.47 20.8 0.002 0.07
syk-10-1 |922.7 |26.8 1.146. [0.630 [0.72 31.8 0.002 0.06 E121.54755 |N25.17686
syk-10-2 1922.7 |26.8 3.694 10.630 |2.33 102 0.003 0.11
syk-11-1 |922.8 |18.8 0.299 . (0.647 0.19 8.52 nd nd E121.54722 |N25.17694
syk-11-2 1922.8 |18.8 3964 (0.647 (2.57 113 nd nd
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