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190, Agrosris morrisonensis Hay, XN d ]

191, Aulacolepis agrosteides Ohwi var. formosana Ohwi o RN

192. Brachypodium kawakamii Hay. 1 Edids B LEELCAAGL K LSRAZARMELEAHR
193, Brownis formosanus Honda +q 4

194, Deschampsta Texwosa (L.) Trin, iR

195. Festuca ovina L., ¥ ﬁﬁ ‘ﬁ.{ 1}

196, Miscanthus simensis Anders. var, formosames Hack. +£ME

197. Miscanthus transmorrisonensis Hay, &l

LT I (HABN:200041 A3 8 :8Lak:200054H294)
199, Poa takasagomaniama Ohwi R R

200. Trisetum spicarmm (L) Rich. var. formosanum (Honda) Ohwi M= H

201. Yushanta niftakayamensis (Hay. ) Keng T Eol#F 4 # 2
61. Smilacaceae §§ 32 #4

202. Smilax arisanensis Hay.  PIR i FUR SRR G E A GRS R R R R S R - R

20 Smllexchiue 1. MR . SR R AR SR Ak JEA A K Lo BLRE R 2 -

204 Suiles g wibifun the.. MKEN BETRERER SRR (19971~1999/5) X & % L Bk K57 4 fLE 10 K L

(*He/'He) fr#% 4.0-7.1 48 A B b (FH % S3H0TTR,): b b2 KA LMRS - &
B ol SR R AR o BT AR S S M e B AR MRAE  SPH R E R AL - AE AR
EH Bk ey Fil -

P — e E R W R A ST AT 0 SE 2 W & He'He ol d-4n 4
Ao e o AL 1997 R 1999 S ReEMEHHGS BERHE A S Ao
ho =

A S K LR b 2 ARk A S Bk (TOR,) SeBafirds®
B B AMTREEAL LS kA TR AR TSR A MR T8 R iz
RAEHR BWALANERR BT EMLPILERTTRAS RROTE -

MG ¢ Ak LB~ KL LR K e - AR A LR WA -

-_-.ﬁ]- Y

W+ 3ER  ANARBRAGITHEGEY  EFREATHFAHOAASEALR
frfam R MEG-FFUANBEMRAOMME TEAEREFH T M EH
A TH& R EREF LN -

P T #cibeg sl F 0 RSk EE A2 SRR Kb (He/'He) %4k » %5
TR F =48 Bk A a e RARFE (1) KAARM (2 wiit & 3) R
WiE A (B—) AEARERNFTHRAAHE AR L RSBk S
FH o A — AR E 5] b i b 4§ a4 #9454% (Lupton, 1983; Nagao and Takahashi,
1993; Gasparon et al, 1994; Carroll and Draper, 1994; Marty et al., 1994) = ;X8R4 = § #

() BasBAPTEE - 4464 106 RATESwE 1 I -
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B FRTHZHHARLRAFASZIAAS TR ELAR AMMG » B8 K
Lo ZHA  HA A4 EFR He'He b - RZAAE BBz A4
¥ He'He el AR & R E &G Mmoo 8% (Sano er al, 1984; Sano and
Wakita, 1985; Symonds ef al., 1994; Wang et al., 1994) - &M K L*FA P2 A4 F0
Bl dcdan » FHARGARG s RABREMNKLEFGFBO T EZ— -

Wy £ B A A
.ﬂ?’ = ‘;'ﬂ--' Lo ?.\‘?-
4
19 F g0k & h T A S (Hot spot) oy

- - 10 .9 =
s 10 "“ﬁ 1 P S A N
e

e

w' ek

I o e R e e LI 1
P/ 7 S I/ A [/ A |/ s |
'He/Ne

B — - K E X B fn k2 4UR) 4 & e 16 B

MEBERAPFF X LEEREROAEKRLE  RAaS R84 Mo FH
Bt oY RS eEi R ALLRASH—RAFEAHE T8 F3T (Hiln
31996 | Song ef al., 1996) » M T ZHAAKRRKR KL - S L TR ERSES
MILSFAE LM REAHZHRLEG  ARHAAKGINBE — 3 (b0 P REE -
1990; Juang, 1993) ;  Teng ef al. (1992) # Teng (1996) B ¥ it — 3 + &% JL3p
HERTHEAPRBH RO BREMAFT LT -

# it Chen et al. (1996) #t Wang er al. (1999) #95% » RIM ST EmiIZE &8
AR LESHA SRR BB AR R REHOEL  RMNEAGER
F T B LR RS S R R MRA E AT P A HORR IR LR A AT AR
W BWASEEAMN  Wangeral (1999) g g f58H » TRASMILIE S
FAER AT et L B ARIR 2 /E M (extensional collapse)® M = % A& sbif ik A Eske)
AR BAAE LA E XL ECERNFLEFTHOFERLAEFRAGELE
BEASMLNGEREIHAEES BB TEY  XARKRTHAAERELFLE A
A THREMATEL SR RTFEA -

BERAFALKLE KR EFH T FER (EXE - Mk® » 1989 . Wang and
Chen, 1990 : Juang, 1993 : 44 + 1994 ; Fifir » 1996)  Bm ALK LN I W
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+EELAT SR LIS ZHRARTH—BEFE NY—B=Z+ o+EHFUTH
SRR 2 A LEFH OO+ EE AN —THFAT AL K LBFHHEE -
T70~20 BEM K LFESHZHREAI - e 20 BFEUTERKFARES ARG TH
AMAE+T o EHAgHRARTRTH - -hREKLEFHGHEE (B=) TUHAMEEFSL - XL
LFHREE THRIR, THR —REkEH-—TEFE MA—RRKRKRTH 40 B F -
HBEMALLKLREGEENET BATAMESSORE—RKLARESARA &
BE (MELRKLEd 1] BFETFSE B X EaMRAE 1989 RRRKELER
HRIBR S A BRATUTRR EFALHAELGCHRFHFHTHEM -
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By a R R MRS RMST 0 AL LIGE & F RRE LA A RS RI G
ikt fLER4a % (Yang eral, 1999) » s R S BILETHAF N ATREL 2 XE
WA - HmBALRKLERE AKZSNH  A—EEMSAHTHRE  MFA X
LAz A4 EmpEadiask 0 R A — & 2R LR Ak B mE N K& KL s
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LAANHEAYE ALPEAMANESREALT -SAFETHTTFHIEH 2
ETEMEENTRARFE HufleatBaitsddh -
AAAHIEREORR BARAUNS AFHPRYEESAL  Amdbgd i
BRSPS  ARAAGRERE S24x10° - AR AP - 8 THME, AR
Bipdrey T # ) (tracer) » T LA R4E AT A M4 IRik42 (physical process) »
mAf RS e R BT ST AR SHRSEEAEITHAT
hfl—ﬂ‘ o
"ALEAARRPHREBLEME 'He ft 'He ABERM K BN BAERBR
SA b A S E 4 "He ~ “He ~ *He -
EoAikih P o) ‘He R hshfodtsg B g 4 &) ¢
Th — ™pb+6'He+458"
MU — ™ph+8'He+68"
WU — “Pb+7'He+48"

mEARPR TR MM ERMLI (Li (na) 'H — 'He RBEH) » — 42 A
BRERAARAERETUL R He -

‘He'He L& R A S P BILRA » 528 P HelHe thd T 5
1.2x10° » M A sh WAL gEd P BIEME (<10%) - g% A P &) 'He'He bl R34 —
(1.399+0.013)x10° » MM E KR EARE AT LML » UAFEKREM ¥ -
— LR KA AERE W EMBRTHFRY TSRS LY AR e
‘He/'He Hbffiil % & 1R (0.1~0.01 42 K& b4 : 0.1~0.01R, » R, A KAL) - b
A A ey B4 f i (He'He > 30R,) » BIMBEAEN T AP » LMK ANT
M F T AEHMREY He'He thfi - w A ARG o oMy e iz g
(8~32R,) « w47 K B i 8 7 L 8F2h B & /& ¥ # X X% (Mid-Ocean-Ridge Basalt) »
BREMAEFY—4 'He'He thfi (RIR)  BATib B2 H B & » TLlir B T 4P
oo B b AR b F -

FA AR E LA AME PO RE M (B—) ST H 4 T LR E N
o) F A d (CHe/'He > 30R,)) » E#idh i (8£1R,) » &4 & deidk (0.1~0.01R,) #7%¥
A (1R) &ty -

B=fMrTRRAFFRLERRAGAFM AL S % (Poreda and Craig,
1989) » d 4R RIS 4 oy B30 8 B8 ML SR bl — AL/ ESf bR L (8R))
kTeR it @R PR e TARM AL AR R mE - Aot th ¥
6~78R, | L KMEMBRAPRE  BMARAR SR TR LA mELEs
1.3~-36R,: mia A ARG b A S RE A2 i kM (0.12~0.62R )¢

(=) AR

AREKLFGRAR KL AREEZLSE L LGA A (FRER 19757 1989) + &
MRESHF 1997 £ 1 AE 1999 F5 A% £AHALBEAEL2AMERE K LEE RS
KR o E (s - i a ~ ¢~ B - bt - B - Kb - o
FHFhh o wE ) FAHAEEEE K LGAMERRLBKRS  BITRE 5L ALR
frFtbfd -

June, 2000
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(Z) 8 HEm T RAE

kLR RELG—EFE ELRESSOFE SRS EAR D TAY
Wk A RFNETF - £ RSB HOHTF  KITRH T —FHEE AL FRM
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AT A EIT 0 AR EMES P o486 "Ne ¥ RENER (BAETAT
BNe 4 FHEHNKLERESFT)DAAFTH AT TRABREEY R M A LME-

Rf =(RN - R,Na}ff [N-N,} .(|)

# & R="He/'He. N=He/Ne ratio; a=air; m=measured; c=corrected

B A 0 2 AT L4402 5169 'He'He 2 He/Ne b4 » 4756 7T 5Lty 42 R FF 4047 5
49 He/Ne $ “He/'He tbffi » 438 E A4t B4k 4 'He/'He thffi - iFx £ 4 » A%
BRBERAMALEEERKRE (HeNe<1) SHOKRERIFER -

(m) #MA AT BRI AR

st 'He/'He tb i B #k e sb & ¢ (1) e E—#h 22 He i ‘He 2§ L4
— B %45 (ZR Hel'He thiid 1.39x10°) - Ao # e R THF S —BMAN S Ly
# 0 (2) foléy He dEEMing HD &) F > BikEm o — AP M A £ AN
BRoAT He: MAIMEFEEERAFEHEE 4 ‘He - 284 REHEN B o8k
BARTHEE » S MmAIFER 4 ‘Hel'He tEMZEHL » AR EX RG4S
Ay 'Hel'He tufi - BHAMAAA SR ERAHBLEZAEHFEL B —Fk
ir %5 % "He/'He k69 KRR E -

A T7## HD St "He TR » WMER D RA>600 e9MA74E S (resolving
power)  —ftMH A ABHEBRES WL KR ES - BLEBAPRTLAMA
LA A AU W 38R & # Micromass 5400 8 #F 4 db4g 1 - TeAsf gk d HD &y
T4 (M) M5 #aa) 'He'He tLif -

& R & A3 ey MMS400 M4 AU TR a1 & 4 Bt A BRF R A&
fbas (BA) F—MAF— Al iRk L oA BEF— a8k
4+ & (Turbo molecular pump; TMP) » #¢ 3% & (Rotary Pump) # % {8 & %3t (gague) :
Cu-CuO furnace ~ cold-trap » Ti-sponge ~ charcoal trap ~ A& w4 F 3#§{& (SRS RGA100) »
AR BBNFOHAKLREE  TUAEAwETRRMRES LSO AMRE
ARG A A F| T AR O A F BB E ALAYALE ) AR W Cu-CuO &HiE R E400°C)
RRERNHRME ATUIREZARSEXITFH M- F oM EAMHESE -
g AN EE  AMAIkEiSikE R - Ti-sponge ~ & charcoal trap 474 &) 81k
R RMES AAZB 10 torr i EFHRAT—msbibist -

Ptz 4R LB SRS RSB AMMLER  BMHA —af
o TR - RARAMETR (on pump)~ FEAEN - R—ETELEOLEEAR
A4 ® % (cryogenic pump) - Adasbib AT T AMMR : B AN "#, ARty
#4b » #i® Ti-sponge #Hi& (650°C) $it charcoal-trap i& R &40 sbiLik + K35 896
HRMEEHT AMEESEER  TUEAT AL h % BHME SEAS Ti-Zr
BHREE—SEREHAE ARG d45 FHaERNE (charcoal trap) &)42 KR4
RE (ISK) TS AT A 4 R RN S b Al — R A &R A B At
ET a4 fLlL G4°K) AH (T0°K) RAEHA ABOFRAF4FMILE -

R RAMKHE S FEA (gain of Faraday ~ 10'"; Daly detector ~ 10") »
AHARES T FE MR ERE (107 ceSTP [He]) : sA4% 8 % 8 48 547 1 T R 4F 84
BRM (£2.19%)  AshEUA FTRBELR (OR) FAHEEGEHFE (£2.00%) -
VT AR B 4R AT 60 AR BR 4R L -

June, 2000 WA HRALEFESE ALK LIRS LR 81

Scale : 0.10000 Volts Collector  : High
Speed 5.0 % Mode :Mass
Integ. Time :0.20 Secs . Mark
Start Mass - 4.000 End Mass . 4,030
e
Peak scan 4
He
................................................... o
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scale 0. 00000 Valts Callecror : Daly
Spectd 1.9 Mass Mode : Mass
Integ, Time : 0,20  Secy 3 (118 Nark :
Start Mass @ 3,020 End Mass : 31018
Peak scan | Resolution af Daly Detecror of MM3400 > 600 I
M 3 3
RFP

= = = =510
AM  HD-'He 59x10° HD

@A MMS400 iR A PR - 658958 HD ¢ ‘He = F48 - Tl
4% 'He/*He Ho i -

(—) BARGEASETHER

AMEMBEAHOB T AR TEHBRAMSRELITAN  ARBAOKEAS
SE aRF 1997 £ 1 A8 1999 5 1 AEHGES ~ P Ll ~ AR~ i~ B
A MR ERLTASBERLAOHD  EREASE A AR ELl - &
| B o By dn b & -

L8 54 2 ‘Hel'He thg#5 £t ‘He/™Ne 468 (B +) » T A 350 5 A6 £ 49 48
st e MR REAORSSE L BEPTUEL  RALFAHNARE
B R LA e AR st R EEESAE -

HEH SN AR AMEFHEEEI K LFAMSE LA OGS
4t o« oA AR R A M AT M AT e E AL E A EALE - B4 FEFR) AL F) — s
AT KL R RSB R fe » B4 E4e) 'He'He kAR AR BB ERB 2N (&
D AFREESAEFREAMAAMOEL  ATFTR—HENZ AL FREZLALH
A8 ) fLE M A R -
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June, 2000 B BHLEESCBAAA R LARAZ SRS FEESA R B3
Rl BARBEREFHALLRKLRAREA RO ARMELAER
R4k it 4 ik ! ‘He/*He *He"Ne [R./R,]* M’
i § 6 B H # i 0A (x10%)
e LHG-2 1997/1/10 F 6.899 30.1 5.01£025
LHG-3 1997/1/10 B 6.819 6.14 5.19+0.28
LHG-4 1997/1/10 B 6.909 124 498 £0.25
LHG-4 1997/1/10 2] 7.116 81.7 514+026 F4E 54
LHG-1-1 1999/1/18 F 3.980 0.55 5.49 +0.33 X
LHG-1-2 1999/1/18 F 5.549 0.83 .10+ 041 X
LHG-2 1999/1/18 F 2.029 0.50 2271011 X
Ak LSK-I 1997/1/10 F 5.254 .10 492+025
LSK-2 1997/1/10 F 1.525 (.46 1.31 £0.10 X
il SYK-I 1997/1/10 F 5.716 3.19 446+022
SYK-2 1997/1/10 F 3.389 0.41 7.55+0.38 X
SYK-1-1 1999/1/16 F 7.287 26.3 5.29 +0.26
SYK-1-2  1999/1/16 F 6.985 4.17 5364027
B i MT-1 1997/1/10 F 5.251 4.73 398 +020
MT-3 1997/1/10 B 5.739 75.8 4.14+£0.23
MT-3 1997/1/10 B 5,964 8.20 4424022 EH 5
MT-4 1997/1/10 B 5.380 4.72 4.08 £0.20
MS-1 1999/1/18 F 3.011 0.42 5804029 X
MS-2 1999/1/18 B 5.762 4.86 4371022
F b DYK-1-2  1999/1/18 F 6.894 1.10 6.57 + 0.40
DYK-1-3  1999/1/18 F 6.038 0.72 7.04 £ 0.55 X
LT 3 CSL-2-1 1999/1/19 B 7.894 8.65 586 £049
CSL-2-2 1999/1/19 B 7.383 7.1 551x+0.13
e e SHP-] 1997/1/10 B 6.747 557 4858 +024
SHP-| 1997/1/10 B 7.286 14.7 534+027 Wi aH
SHP-2 1997/1/10 B 6.712 7.18 5.01£0.25
SHP-3 1997/1/10 F 1.477 0.49 1.18+0.11 X
SHP-4 1997/1/10 F 3.003 0.57 3.64 +0.24 X
SHP-2  1999%/1/16 B 3.123 0.46 5.01+0.43 X

1.
2,
3,

X B & He/Ne tbfi K1& (<1)
B4 -

F: Kiff:B: BARM -

R aHEgE 0 mmEdE R, TRA=AFMELM -
TR d Bl —#h oL 48 Bk B ¥4l 4t

' MTAAETFARE  HESZ AR F AT ARECET T

BEF o SRR T 1997 £ | AFKRENCARLS AR EENARTHRER
HE KSR ETRBETN o —R > BNBFETRBFEMoOERELEEL - F
AXEEEZEBAN  BT-AMBTAMERGAETAMKERARFFEFARSES -
B B ArArdk A e LR F AR AT T -
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FRBERG L RALE (B+—) Tof L 585 RME U FLEE -
M A b e ‘He'He tb{f (~6.6R)) : sty i Aaytb A dEATe) 4.5R,
FELEMGSIR, ABFLANKE FFRAFAME—FRE -

e HHe (x10§)

e 20Ne

B+ - A& K LBk iz 'He'He # ‘He/"Ne £

Variations of Helium Isotopic Ratios
of Tatun Fumarolic Gases
6
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P oanl s o= on o o o0 S ™l - 5 S - S - -
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Tx- 4
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4
O LHKE HYK ® DYK ASHP
O CSL @ LSK O MT
*
Jan 1997 Jan 1999

B+ — - KSR Ak LR R LR b A AL

FRHEALLTZ S ERARMFAAHSE 64R M EFR (1997 F£1 A 2 1999
£ 1 8) o sleib Lz P AR MA@ 497R) 2V F >70% Raieg
MBARA -

June, 2000 Wik mALAEcRAE AL R A AR MR 83

(=) ERMHAATHER

1999 F= AR S B ABMT AN B LOBE LB T HRIVARRERE S 7T
VAGE X 4 & 3048 - PR MBS 1999 £ = Fulth r BEAAALLIGE £ 2§80
BARERS o THELRESLAHR) TR E AE S L He/'He tuif -

F 2 EHETE 197 F— AU ORBARGASRE KT AZTREMTH
) 'He'He tfi# % - AP A HMEMS L EM M AGE RS+ ot BNTHRR
EHEA MALMERAFBRAABE  CRKRHNBLKGBAL A - 8 HA7
BEOHSABEA AT ERAE ('He Ne bt T RM) Ao AR M e+
A (>2.0R) -

B E ey R AME A k2 ‘He'He tbfi » A AR RIS TRLA
Bl— M AR AE G e R AL Esathdr - FHARMA LM - 5F7H #2288
% RALES "He/'He LA T35 » ToAF B B4R M6 T34 A ¢ WIS 5.10R, (1) ~ 5
W4 5.62R,(9) ~ Ltk 5.84R, (3) ~ il 5.19R, (6) ~ A K3 5.52R, (2) ~ Hik 4.49R,
(8) ~ Kb 6.83R, (3) ~ w3 5.49R, (5) : AP HERARFREANTHHE R -

HE2ZMEAIZTUELE  KiWALEARE T S H K S56) "He/'He tbi (~7R,)
B ERE (REAEG) FHEBE BA) RAEKLBERAY Hel'He thif (o
B =) BE%@a7— & ARk E K LR T 2 %R "He/'He th % &y (64R,)
BT AT AHMIE S N A S 480 100%e) £ Bk f.69 ‘He'He 2k » EE@
JFHRMOHEHGHER -

m -~ )

(=) AMbE K Lo§ A RE R BT RIR

PSR AL R i e LA AR T T @ E S amas (1)
TR (R)(2) Fiped (330R): (3) L3tk (~8R): (4) 4 (0.01~0.1R,) (4o
)

HRFHTHER  SMABAMERSZIAHTRAN T & T o b4t
IR R MRCRIEAER A M B S RES (wHIKGW - SR GIN) - BRREK
il AWM L8 (TERSFMAER - SR EFRBBFHERKARTH - AP
o AU MR A AR e IR TR F)IE A -

— 2R 0 RS ESHR S (depleted mantle)dh % 48 2 “He/'He th4f il 48 3 #5 AA4Z
RS MIBAAER SRR EER AT e 8 BRI R RA L8 E - MRS
REMFLRERALESHAMERIRY He #ioE ey %V @K He'He tbfl - —
AR 0 BINHE b R B RM ELR T /A (metasomatism) » @A %
AREOMHEATEAYTE S LAGME 5 e AR &bl & B @ FEAm 5
5779, (=) ¥ 84t 4B PRATERENERERAA—5 %
B G RMAM TGO ERRAUTHEA LT HERT B A KL R - S e R
AtABRPRAESEREMOHE MY LSV FEMATRABRNRERS - M
RETRAEGEEMK #1384 He/'He thiid TH H MM A 3-SR, # 2
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g § : M J : ! e E :k_ "a ﬂ':'l, - - 2

}F‘Eé.ﬁ'% fiﬁ_fﬁ.:k.ﬁ v 3 THE A R {8 T 'He/'He tb{& (4vEp & Sunda & Banda Arc) =
S He/He tofll » ST LR 072 2 4 51 0AR 2 60 B - |
. m &
: 88
“ +
£2 ARG LBERLREABLRAZ AR T IFER 8§
Ho® Al H2 *He /* He /2 s
%% He/'He ‘He/®™Ne  R./R, Mo a8 =
_ (x10%) s s
] f:am: 1999/5 BEA 5.802 1.52 5.10+0.13 5| Z= a3
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The Helium Isotopic Ratios of Fumaroles from Tatun Volcano Group of
Yangmingshan National Park, N. Taiwan
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(Manuscript received 03 January 2000 ¢ accepted 29 April 2000)

ABSTRACT: Fluid samples were collected from the Tatun Volcano Group for the helium isotope
measurement, Among them, 14 samples were collected in January 1997; meanwhile, the others were
collected from the same area two years after the first sampling (Jan. to May 1999).  All the samples were
measured in two weeks after collection. However, three of them were stored and measured again after two
years at the same laboratory for the leakage test of sampling bottles. The two sets of data are consistent with
each other, indicating that the vacuum K-glass bottles used in this study are suitable for gas sampling.

Except for few samples with too low He/Ne ratios to do air correction, most samples can be corrected for
air contamination. The corrected helium isotopic ratios show a range of 4.0~7.1 times air ratio (R} with the
mean value of 5.39+0.77R,. It is interesting that different samples collected at the same time from the same
locality always exhibit coherent corrected results. It may indicate that there is same helium source for both
fumarolic gases and bubbling gases of hot spring at the same area of Tatun Volcano Group.

The highest helium isotopic ratio of 7.06+0.18R, is obtained from the fumarolic gas of Da-Yiou-Keng
(F s ¥; DYK); while, the fumarolic gas from Ma-Tsao (%5 4#: MT) exhibited the lowest He/*He ratic of
3.98+0.20R,. It implies that there may be different sources and/or mixing components for helium isotopes at
different localities of Tatun Volcano Group.

Assuming that the measured helium isotopes resulted from mixing of the magmatic component (7.08,)
with the crustal component (0.1R,), we can estimate that more than 75% of the helium from the fluid samples
on average originated from the deep magmatic component. Comparing the helium isotopic data obtained in
the last two years, all data show increase of helium isotopic ratios with time. A significant increasing of
"He/'He ratio probably occurred between January 1997 and January 1999, It suggests that there may be a new
input of magmatic source beneath North Taiwan,

KEYWORDS: Tatun Voleano Group, Fumarole, Helium Isotopic Ratios, Noble Gas Mass Spectrometer.
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