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Monitoring Volcanoes: Tatun Volcanic Group and
Kueishandao
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# T k3% | (Circum-Pacific Ring of Fire) ; Z prAfé 2 " KBS > R H ALk
REA A ETHMER LBMEEZ KL AARRE L ERRAROETFR &R
BHXLEHEFTHIALXALTYHLE A AAEEHKLILRTERLBA
KA S B Rl o

Kl B4 A G E B S kiR R~ BRI A AE K LB o B & 3R
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BEAPEMBR RN T RKLE — 5 RSN A8 Kb K LB
ELETHBRRRBTRAE —ENARTHG &R E > REJRELAL
FIEBRHEFHOR > B3 A2EZRHBLRESERE K LB EH N
(Song et al., 2000a, 2000b) ©

1994 FRE R K L2 RN G ER > BEAR TR —EF KL &
33455 B 1 3R, % & & (phenomenological definition) » B & » Zse A A & FE 4L %
FERBHERKLEERETHA S REFLE > HLBARITHE A E KWL (active
volcano)(Szakacs, 1994) c hutb— R > RIFRF XK > B HRAE K LBfE L S
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SR~ THIRAGR B RFTFAT ~ 7 EBE N3] ~ BFEREERA P ZERAR
Fife § SRS BERTATERM -

M E AT E S ERGER > ALK LBENE LB A HF SR EHFE
o AENBHRE KL EROARAL > RFT AL -

X R F

Kb — B g Jl e R B EER T o AmBE - —AKLEENERED
HES  wHBRMBEER BB LR KLRESE > CHERT A GHEY
RAFABHORIEREDERNE - 5 — R B KLFHIF|EGEER > oKL
R LA B MERA EZ KL AR(CO; ~ HoS ~ SOy) o B b Zi#ATH £
K RAHROTEERAMEAL AR LB IOREARY > BUMNZREE
BRSO EEEFGHRE  EMFERRATARTHERADEN - LR ET AL
(USGS)# kL ¥ £3t £ (volcano hazards program){@#t & T A £ &£ BAZ | 3#4&
(assessment) ~ E jA](monitoring) ~ A % (research)#Fv & 3 (information) (Tilling and
Bailey, 1985) -

KA ERE R

KA ERE R > 7T 5 A & 84045 87 7 @ (Tilling, 1989) -

E#@m(ong-term) EZ T F A& THE ) KLiBEWiTA HBW A
(DFERE KL 5 RFATE R R TR > AR TFEEAFHRGERE > (2)
FaAE K LiBEEE L B RRGEERBEAE > QI EARK
LEEM B EG B 0 E 3§ £ 45 & B (hazard zonation map) » bR EA&@ Ay TAE 0
MEZ MAKLWERAEEIEARTHE - i Al TEILKLE R
FAo B AL £~ Kb A6 oA SRR ~ IR KL AR R B AR EE @
HFERGRT -

48 #A @ (short-term)ey £ F T4 > RI& T &R | KWLWRAEMITA - BATSH
$EFRLBEEREB » 84 T(DE - Q3E%W - QAL ACER ~ &
FCBES) DK DERE(wHE - ) - #AF)  BEWERLHEIL
Aot e KB FEEA AFHOMA AR KL s REg &S
¥kam LB Bm3lRATORBE bR EHA - EBHS - A SO
CO 5 AMRMERMES - AATFBRMOGERAARMBEE  —ARL"HF
By AR BEFE ) BEESHAFOEFTRE RGO THREMSE
KM E B 8RB n > LA TR AR N 5 R 0 2 R -4 S 9T e 2 3B A5
38 (Hill and Prejean, 2005; Husen er al., 2004) -
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B RN E BRI = o — ARG R Kl AU P SR A M
CHe/'He) ; B % ‘He/'He B4 - dhiifo 2 Sy E R 2R E) - 8% 24
He/'He R Z A ¥t 8 EEH 45 > ML FeEH L ERMH 0.1 XF - —
AR L RAR B AT A > Kl RARAE SRR P9 B0 B AR > 1w At e iR e B {8
) 64 e g T 48 RS

Rt KL B Ao Bl B Kol o8 B 54T 3 BT 0 AR A R & e e ol
(60-80%) &t & YA AR H A » 3k — A AL R 2 ALY 09 AL RS AA
B E R B B KL AR A LA 0 1 He/'He A= A{EH 6-8 12151
% 02000 ; 5 HE 4% > 2003 5 Yang et al., 2005) » S&Ff AR E R A~ FEE
B4 E KL oy SR F EuE JE BT

3z R B R S8 B R R K L BEREE A AR 5 0B R,
B304 LEETABERME (¥ E4 - RAES > 1991) - 8 2003 £4 > X
EKLBFZ LB ABGERE THEEHE HF s bE sk - SRR
53k 5 4R 0 RO T A TSR R AT L8 Ao 9R R B S - o — AR AR AF AR 3] e
HRGERIR A RARMER > RMEF S E KLER T KK | IR A A 48 )
B 45 > 4o BF E (swarm) ~ & 38 #73& 81 (long-period) ~ & B 44 4& #5 (tremor) % % (Lin
et al., 2005a,b) o HRIEFFE, » BULIMIEFo R E LA P S A0 5 BT AL B[S
B8 A M (Chouet, 1996) -

KA KL BBl R L 3K R TG ST IE S0 M2 R o i AR JE
2 4% 1 BUE A A (LIDAR DTM)E= F » K.l O (crater) ~ KL 4k (cone) ~ &
BB PLE KR LSRR AW ER(B — ~ =) T AR S E ey K LB
Kl & o BB SRR A  sbsh > BB GRS FESREHRRA > R
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HIRT AR BREE Z K\ LFEE) o

2R %5 R %/ E(Yellowstone Park)

(2BREEBRRNEMMES o LB F B Bk £ (geyser) B & A 2R o
X B8 = R KA E B (caldera-forming eruption) 4 7 200 % ~ 130 ¥ v
60 BFAT: 16 BFAMETEFA > AR KL O P R XEEEE > BET
EErEERS X6 0B XLEHETHLTRT 7 & F 2 X (Fournier,
1989) « g » BT3B £S5 KL AR ¥ “He/'He A S 2 A ny + 412 &7
4L R B F A 3% 89 2 4 (Kharaka and Thordsen, 2000) < 4k > B4 N EE N
1000~3000 144 & > ALY 5 ey &bk AT E M ~ BRREFFEVp/Vs)f E
& 2153 5 #7 (tomography) & 547 > 18 T AR 1KiR B A e p) 2 R B (B
1) BEAT 5 R E T AT R0 E S A A& (Husen er al., 2004) -

% B Ao & 4 KL & (Long Valley)

& & 8% XKL v (Long Valley caldera)#w Mono-Inyo X i & 4% (Mono-Inyo
Craters Chain)J¥ st £ B o Rl — B R AL KL A 4% ko kKb o g —Ek
sk &4 30 NE R 15 N E &94% B W fa(elliptical depression) @ # 76 % AT 44 5
ZUEB B R 2B R 20 BFARR > 230750 F ~30 B A 10 ¥ STk
KL O AR R BUN AR B TR S E B o fE Ak KL 1 B % 4a] 89 Mammoth Mt. 8] &
E2Q2EBESEFAAEWAR - bt 0 REBRWERFEZHEBLE RS KL FE
fa] » & Mammoth Mt.%) 3t 2E 4# & Mono-Inyo KL 0 4& o 3348 KL O 4& g 25 A2 7 4
BUERT AREH S FEMN > 4250 B 700 FRIEMEE A EEEE 0 AR EE
#Hy— % 7] KL (Hill e al., 2002) -
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WA RS MR R ~ E RAILAR 3 AR TR WELE THA 2% 8 1978
FAROBERZIEE BB 6T KL O PRIt E A GRS
Era e L8 ARMEAEE M 1982 F 4RI ER R EA -

]
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4 (Chenetal.,2001) ; HRAZA &% BRI RE K LEE > FEHa) HEKRLY A 0
220 BEFAT(ERF > 1994) - psb 0 S A K LIRFEMAME FHo s B o)
TEATR > REK LB RREERAB TR THOME > TRRAKRLY 20 ¥ 5
(Tsao et al., 2001) o {2 & & 7> 54X 5047 B alr Ao AR A b B 69 TRF] > 20 3 SFAT15 1 8
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W7 0 BATIERWNIREIKE » MO EIRBEXARAMARER X & KbiE
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E&uE - RAEE (191) £ LETR X AEM T —MEBRA - TBEIREAF G/ £ #
FImE > T9-555 0 £41 7

B (2000) FFBA LB RABR K& KWLBFERZ AR ELLES R - BE AR
245 5 10(1),73-94 B -

B S~ AT BRI~ Bl R RT & REZ (2003) K# KWL KWL A
RE AT L ARRZ AR - R B 24K 0 13(1), 127-156 & -

Chen, C.H. and Lin, S.B. (2002) Eruptions younger than 20Ka of the Tatun Volcano
Group as viewed from the sediments of the Sungshan Formation in Taipei Basin.
Western Pacific Earth Sciences, 2, 191-204

Chen, Y.G.,, Wu, W.S., Chen, C.H., and Liu, T.K. (2001) A date for volcanic eruption
inferred from a siltstone xenolith. Quarternary Science Reviews, 20, 869-873

Chouet, B.A. (1996) Long-period volcano seismicity: its source and use in eruption
forecasting. Nature, 280, 309-316.

Fournier, R.O. (1989) Geochemistry and dynamics of the Yellowstone National Park
hydrothermal system. Ann. Rev. Earth Planet. Sci., 17, 13-53.

45



Hill et al. (2002) Response plan for volcanic hazards in the Long Valley caldera and
Mono Craters area, California. United States Geological Survey Bulletin, 2185.

Hill, D.P. and Prejean, S. (2005) Magmatic unrest beneath Mammoth Mountain,
Califormnia. J. Volcano. Geotherm. Res., 146, 257-283.

Husen, S., Smith, R. B., and Waite, G. P. (2004) Evidence for gas and magmatic
sources beneath the Yellowstone volcanic field from seismic tomographic
imaging. J. Volcano. Geotherm. Res., 131, 397-410.

Kharaka, Y.K., Sorey, M.L., Thordsen, J.J. (2000) Large-scale hydrothermal fluid
discharges in the Norris-mammoth corridor, Yellowstone National Park, USA. J.
Geochemical Exploration, 69/70, 201-205.

Lin, C.H., K. I. Konstantinou, W.T. Liang, H.C. Pu, Y.M. Lin, S.H. You and Y.P.
Huang, 2005a, Preliminary analysis of tectonic earthquakes and volcanoseismic
signals recorded at the Tatun volcanic group, northern Taiwan. Geophysical
Research Letters, Vol. 32, No.10, L10313.

Lin, C.H. K. I. Konstantinou, H.C. Pu, C.C. Hsu, Y.M. Lin, S.H. You and Y.P. Huang,
2005b, Preliminary results of seismic monitoring at Tatun volcanic area of
northern Taiwan, Terr. Atm. Ocean., Vol. 16, No. 3, 563-577.

Ma, K.F., Wang, J.H. and Zhao, D. (1996) Three-dimensional seismic velocity
structure of the crust and uppermost mantle beneath Taiwan: J. Physics Earth, 44,
85-105.

Song, S.R., Tsao, S. and Lo, H.J. (2000a) Characteristics of the Tatun Volcanic
eruptions, north Taiwan: implications for a cauldron formation and volcanic
evolution. J. Geol. Soc. China, 43, 361-378.

Song, S.R., Yang, T.Y., Yeh, Y.H., Tsao, S., Lo, H.J. (2000b) The Tatun Volcano Group
is active or extinct ? J. Geol. Soc. China, 43, 521-534

Szakacs, M. (1994) Redefining active volcanoes: a discussion. Bull Volcano. 56,

321-325.

Tilling, R.1., editor (1989) Volcanic hazards: Short course in Geology, Vol. 1, 28
International Geological Congress, Washungton, D.C., 123P.

Tilling, R.I. and Bailey, R.A. (1985) Volcano hazards program in the United States. J.
Geodynamics, 3, 425-446.

Tsao, S., Song, S.R., Lee, C.Y. (2001) Geological implications of lahar deposits in the
Taipei Basin. Western Pacific Earth Sciences., 1(2), 199-212.

Yang, T.F,, Lan, T.F,, Lee, H.E,, Fu, C.C., Chuang, P.C., Lo, C.H., Chen, C.H., Chen,
C.T.A. and Lee, C.S. (2005) Gas compositions and helium isotopic ratios of fluid

samples around Kueishantao, NE offshore Taiwan and its tectonic implications.
Geochemical Journal, 39, 469-480.

46



& L) o

B — : K# kKL#Z LIDARDTM » # st A rr bR ko & > 2R
B9 KL ko KiLhdE s KL O RIEEAR TS - ARIFTIEZTFR
h AR = -

Bl B EAIPE e AT S (ZH)REH M B EAZIRELFEL(L
FERRXEGR) MARE— P ERFTIEN 2 ERZIH o (BT

47



122

O AVNo. 1411
A\ High Heatflow in MW/m?
Q

25

1500 -1400 -1300 -1200
Bathymetry (m)

Bl=: &8 RBEBAEKLRABREL>HE - A TEAHZIFRKLZ
3D ‘L AE Bl P L EARBRERESHE -

st g S

T
resurgent domes caldera
\

0 S

T crystallizing magma
".C_.:. 5 5 = = = -
£ 5

foiCr A

,. : e o 0

e _di
° -20 (; 40
< X (longitude [km])
Y (atitude (km))

=

WiEENAT AR R T IDEBRPGL - A THRETERAAS R
BoArtuatBAlARMEERS TRATREESY X TR
ERR(GeBREERMLE) - B A Husen et al.(2004)

48



