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ABSTRACT

Fluid samples were collected from the Tatun Volcano Group for the helium
isotope measurement. Among of them, 14 samples were collected in January 1997,
meanwhile, the others were collected from the same area after two years (Jan. to May
1999). All the samples were measured in two weeks after collected. However,
three of them were kept and measured again after two years at the same laboratory for
the leaking test of the sampling bottle. The data obtained two years ago are
consistent with those measured two years later from the same sample bottle. It
indicates that the vacuum K-glass bottles applied in this study are suitable for gas

sampling.

Except for few samples containing too low He/Ne ratio 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 to note that different samples collected at the same time from the same
locality always exhibit coherent corrected result. It may indicate that there has the
same outgassing helium source for both fumarolic gases and bubbling gases of hot

spring at the same area.

The highest helium‘isotopic ratio of 7.06+0.18R,, is obtained from the fumarolic
gas of Da-Yiou-Keng (X #¥t; DYK); meanwhile, the fumarolic gas from Ma-Tsao
(E#; MT) contains the lowest *He/*He ratio of 3.98+£0.20R,. It implies that there
may have different outgassing sources and/or mixing components for helium isotopes

measured at different localities of Tatun Volcano Group.

Assuming the measured helium isotopes are the result of mixing the magmatic
component (7.0R,) with the crust component (0.1R,), we can estimate that more than
75% helium of the fluid samples in average are derived from deep magmatic
component. Comparing the helium isotopic data obtained in last two years, all data
show temporal increasing variation of helium isotopic ratios. A significant
increasing of *He/'He ratio seems occur between 1997/1 and 1999/1. It implies there

may be a new input of magmatic source beneath North Taiwan.
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(He/*He),, * (*He/°Ne), = *He /*He, * [*He,/*Ne,, - ‘He,/*Ne, ] + (He,/*He, * “He,/*'Ne,)
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AN ENREOHOHARMTERALHAELTRN > £
B AMGEEREAE S R 1997 £ 1 A 1999 £ 1 A EHR
2o L s AR il b B Kodit o wRASFRE KR
AIUERABHD  HERAMTERBEIAANAATRINER
Rl o R—ABIHER -

B BAEBABEM AL KR RIS R A SRR s R

Locality' Sample No.  Sampling ~ Samp.  ‘He/'He  ‘He/*Ne [R./R]’ Note *
date type®*  (x10°)
LHK LHG-=2 1997/1/10 F 6.899 30.1 5.01+0.25
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 B 7.116 81.7 5.14 +0.26 Duplicated
LHG-1-1 1999/1/18 F 3.980 0.55 5.49+033 X
LHG-1-2  1999/1/18 F 5.549 0.83 8.10+041 X
LHG-2  1999/1/18 E 2.029 0.50 227+0.11 X
LSK  LSK-1 1997/1/10 F 5.254 1.10 492 +0.25
LSK-2 1997/1/10 F 1.525 046 1.314+0.10 X
HYK  SYK-1 1997/1/10 F 5716 3.19 4.46+0.22
SYK-2 1997/1/10 F 3.389 041 7.55 + 038 X
SYK-1-1 1999/1/16 F 7.287 26.3 5294026
SYK-1-2  1999/1/16 F 6.985 4.17 5.36+0.27
MT  MT-1 1997/1/10 F 5.251 473 3.98 +0.20
MT-3 1997/1/10 B 5.739 75.8 414 +023
MT-3 1997/1/10 B 5.964 820 4.42 +0:22 Duplicated
MT-4 1997/1/10 B 5.380 472 408+ 020
MS-1 1999/1/18 F 3.011 042 5.80 +0.29 X
MS-2 - 1999/1/18 B 5.762 4.86 437+0.22
DYK 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
CSL " CSL-2-1 1999/1/19 B 7.894 8.65 5.86 +0.49
CSL-2-2  1999/1/19 B 7.383 7.11 5.51+0.13
SHP  SHP-1 1997/1/10 B 6.747 55.7 4.88+024 :
SHP-1 1997/1/10 B 7.286 14.7 5.34+ 027 Duplicated
SHP-2 1997/1/10 B 6.712 7.18 5.01£025
SHP-3 1997/1/10 F - 1477 0.49 LI18+0.11 X -
SHP-4 1997/1/10 F 3.003 0.57 3.64 + 024 X
SHP-2  1999/1/16 B 3.123 0.46 5014043 X

1. LHK: Liou-Huang-Ku (5% %) i LSK: Lien-Shuei-Keng (}éa}d}t) : HYK: Hsiao-Yiou-Keng(«}» i4 3¢)
MT: Ma-Tsao (%) ; DYK: Da-Yiou-Keng (ki 3t) ; CSL: Chung-Shan-Lou (¥ L) ;
SHP: Shi-Huang-Ping (v9 #% 3#)

2. F = fumarole; B = bubble gas of hot spring.

3. R, = corrected helium isotopic ratio of sample; R, = ratio of air.

4. Duplicated = measurement was duplicated two years after the sample been collected.
X: The helium isotopic ratio is unable to make the air correction due to the low He/Ne ratio (< 1).
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