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Abstract

The Ilan Plain, northeast Taiwan, which is located at the western tip of the
Okinawa Trough, undergoes extension and left-lateral slip. There may exist a few
suspected faults and fractures underneath the Ilan Plain related to back-arc spreading
of the Okinawa Trough. However, theses fault traces have not been well understood
due to the thick alluvial sediments. Furthermore, previous geochemical and
geophysical researches suggested melting features and igneous intrusive rocks
resulting from the opening of the Okinawa Trough.

The soil gas method is a useful tool to recognize the fractures and fault zones of
which provide the pathways for migration of’ ﬂuid from deep source toward surface.
This study attempts to utilize Soil gas method tossuryey the Ilan Plain. We measured
carbon dioxide flux, helium concefitration, fadon concentration and gas chemical
compositions to identify the distributiorll %ifqults/fractures and to verify the influence
of spreading of the Okinawa Trougﬁ tp thélri?lain.

The results show that soil gaé concentrati(})ns”decrease apparently from east to
west, which seems to relate to the progressiver westward extension of the Okinawa
Trough. Besides, the spatial distribution of soil gas anomalies corresponds to the
specific faults and fractures pointed out by previous studies. Higher soil gas
concentration appears in the southern part of the Plain, where seismic activities
occurred intensively and frequently, implies the existence of fault/fractures beneath
the Ilan Plain.

Carbon isotopic compositions of soil carbon dioxide indicate a mixture of
organic and magmatic source. Based on the radon and carbon dioxide concentration,
we propose two potential gas reservoirs in studied area. One is the deep source,

showing good correlation with radon and carbon dioxide concentration. The
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correlation also suggests that carbon dioxide is the carrier gas of radon being
transported along the faults and fractures in the Ilan Plain. The other one may be the
in-situ radon source, which is mostly observed in the northwestern flank of the Plain.
Nevertheless, radioactive isotopes in soil samples should be undertaken to further
explore this hypothesis.

Results of continuous monitoring indicated temporal variations of helium, radon,
and carbon dioxide concentration, which may relate to tectonic activity or seismicity.

However, further observation and monitoring is needed.
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) [l ] 1 Teo L]
s " %Jms 0 e ey
® )
. e ® o
° ° Ll
°, E
&u\‘?o » ° ¥ =
. o o £
. H
. ® 15+
o
L]
& =

-

Al

GO

* > 1976) ¢

5k

Depth in km

=

15

Distance in km

T
=

.

"R

AL ik 8 K 3300misec)
D it 4 & ( 500-1000mJsec)

[0 = # s 1800-2000misec) Fa z =
.f;i!'i ;1 0112 5 .\r
o Kiwm ol I:a)
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]
------------------ e T LR
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" y
: o ¥, 4
u ) snnupni ‘* g -
]

20
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40 80

M

e

W 2-13:% ik H 2 d A Bk 2 ee M2 2 T8 B BREH A 6§ -
FohRA AT e g (65 2007) -
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2-2-4 AU RS TR

LATE (1976) 1% F St Bl % 2] 8 N T Rz b TR D A R
ATSLE AR R ST LR R W AR o A - 3 RALR L 2R
MAWA G o LG F R ERWT > Tt e T R A (F2-14)
T RMITY ST R B o w9 3 BB E R o M P HA AT RS
S

FHAT R (2003) B jo S B {1 N F R RTRE  HRRETRET 4 R

&
18
-

#h

okt
'F_k
a4
A=
T4

BAIMA R FELM GRE LTINS o

Bfg d 259 P ER AR A K R A LATE R K2 A
G (M2-15) B R oA G girind (1976) 694 < Kee & o T R~
IATRBEALG R 5 IFR & lﬁﬁ%ﬁw« ’ﬂ_*‘ R L ) I P AR S
BRFEsERD ~RALEL Eﬁfﬁé)’is\“”ﬁ;ﬂ»‘—l}m s mmﬂf‘*‘é] BATRZ e iF
B E A 100 1 40002 ¢ 2 Mﬁwﬁrﬁ;a,ﬂ?&mm Rl L
ﬁ%,@ﬂﬁa%ﬂﬁ&@gﬁm;:;ﬁu

sz (2010) e EREFF gyﬁfﬁlrmﬂ" PRI R G PSR A

& AEER 9250 1 350%F (HI2-16); i,‘pJ 25 B A B IR 760 2 ¢
ﬁ&¢%ﬁﬁo&ﬂ’é%mﬂﬁ34%ﬂﬁvW&m&% ok 2z B
Bpoo o RETh 23 RIAZIFRRBRE VAL R 2L FOR VR A =

TR S HBER > BT RE L 2 M
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24.8" N+

“I600

1400 ni

=1200 m

-1000 m

~800 m

-600m

24.7 N+
=400 m

123'S0E

Bl 2-15:(A) WHITRT {0 s iz o SFZEs R - (B) AfAe{
o2 Bo SRR A G B (B p $R47 R 5 2003) ¢
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L
B 2-16 : 4% F

2-2-5 & B2 ﬁﬁ@g ~ 4

a'I ::.?‘Ea..

Lin et al. (2009 ) .2 ﬁgﬁﬁiﬁmymyﬁ@w i3] 51 3300 B ACE
FRIw By RH o GEE RAIFL AR 2 Y A B A Y i)
(B 2-17)c ptob s Bl s BinFh-F > went 85k A G > 4 Ba 1 w8544
At etk Bl e @ g BREE R LA -F 3 Ale ] LT R chnt @ iee o

d Pk RAA O ARG VLR AT R RS &

Kuetal. (2009) * % f< & ¢t /4 i 7 Bpl2]d » # I - 4 5 ki K-7

-
=7

i ¥tk o 45w P EE (Tlan shelf fault) (] 2-18) - g ¥ =3 2005

FARDAZ IR A A I A - RO PEE T RN o

e
|}
% =

PS L& 7 Ilan shelf fault F 3 = # 4 & » ¢ & L% B JL F gt Uk (008

P &R o Tt Dlan shelf fault ¥ dc fofr B8 3 B Esg 300 B4 §f cha >
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I ERMET o

B 2-17 - & a R T

121°30'E

24’50'N

24°40N

24°30N
121°30'E

-1000 -500

ARSI I
@ ‘ "'t. o S
121°40'E

0 500 1000 1500

17

QO Md>=4

: active normal fault
: axis of basal depression
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— : GPS velocity vector

122°00'E 122"10'E
Bathymetry and Topography (meters)

AR B R

25'00'N

24°50'N
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B 2-18: 7 jF ¢Fi% Rplg % 2 Had Fr i (Kuetal,2009)0 v & 23 5 jplaRi= % -
#d B s 2005 # ¢ L F RRTEETIRL A G IRE o

2:2-6 TRt RAE2 AT

Yuand Tsai (1979) &7+ B ¥4 7 » #hd 2P 3 3 FhB487
-4 RN (B2-19) 2L RAE 38 &2 - Jaip] v i AR F A AL S
B AANE TG A PR VS BET E NS RPN AT AT e
MEWNENETFTR

Yang etal. (2005a) A 475 L & L g Feafiagie2 3 kg (R
2-20) 0 BB LG HF IR AT PR SRR RPN S L g D EE Y
died TR FLFER (BRAHXRG - RES R FkER) 25852k

, 25

= b
=
’44'\'\‘
pa
2]
]
-
-\
P
-t
=
R

FoA AL dp T A B ST gl ) A Rk R
)\.’)%N;I}ga)%—r—\;g\ ’i}%'}%—rﬁ";}.”jﬁ“ml;\)“’ \

Linetal. (2004) fl* f‘%'ﬁ‘?fﬂ#%: E!;V pfr Vs RAgd &2 Vy/Vit & >

FRARELT B L KV, % V'/V S B 0 R 20 3 100

__——.\_,

~2 (B 2-21)> #a;aq{%&iﬁwrt%% ik ;“3-’&4 We:rw:ﬁ% U S ok (E* A5

LA N

kg A B 47 S RS A Bl 2
Fen® e LB BAHINEERE 2R fr]{u: ;,@o&%é;‘;ﬁtt BRI B B
vgd - BidiEe PB4 o ¥k Laietal. (2009) #-2005 A R hE R TR
FERTEE BT 412 > fe & GPS #icdpin h 2005 # ey ¥ 2005 & ¥ R
IRFEME NG TG ARE E e BB (B2-22) BREEFS
AR iSRS M o

Tongetal. (2008) A 478 B3 FHLE 4v + 3 p 12 By TR rE 2 iz

AR (R 2-23) 0 G-k AR 5 R I B Jf(&vk’x,\%nﬂ ~ # 4
AT m R REE Bk A RIS d - TR SR AR 2 R e Aeh

kiR
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ey
B 2-19 : & i e
N

Sl
L=
-

E MORB
10k e ey
o f'{{ﬁ
& i / 7  MST submarine bubbles
o N O( 77 MKST saa surface bubbles
=
x L (0 KST sea water
; ' - EEOD Oo O WY natural gases
[0 S5A cold springs
1-I 1 E: ﬂ 2 3 JS hot springs
— L O £ ¥S bubbles
o 8 \ o ¥  CS hot springs
mI 4 S O O | FFhot spiings
2 e ) RZ hot springs
—
ul.‘ -_\-‘"—""‘-—-._._,_‘____GRUST
E 1 i [ EEENY | L [l oiobimil ' [ e I [ | |
0.1 1 10 100
4 20
He/“"Ne

2

MR AL S ERI PR E ARG s
& $5% (Yangetal., 2005a) o

B2-20: 6 L § &8 TR

R
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504

1004

B 2-21 : V,/Vs2 3-D = §8 =

mm%##”°”*§ﬁ@%F s 'H1ﬁ°&%é%%aﬁo

248"

=“’I 1 1 1 L 1
1215 121.6 121.7 121.8 121.9 122.0
i B e
o L]
-
5 4 " + 5
? X "‘1(.
-0 1 w - B
* *
15 1 -5
20 -
. (©) = (d)
1 H 0 15 20 5 Km) 5 10 18 = 25 (Km)

B12-22 1 (A) 2002 & fF4 Borte i i ] o (B) 2002 & 2 B 9% 2005 & %
WL R2 SAE o (C) e (D) % 2002 £ 2 20053 RE AW Ad ik
S G Bl e i2d BELAN 4L R (Laietal., 2009) -

20



Chingshui

1.000 -
41 A
U i
E -1,000
z
§ 2,000
=
o -3.000
m
-4.000
-5,000
46,000 .‘g."ieor.{s dyke '
with high magnetic
.7.000 susceptibility.
% I T T ‘ :
2.715.000 2.725.000 2.735.000 2.745.000 2 735,000
[Coordinate system: TWD&7 TM2 projection.) Y-COORDINATE (m}
e e,
B 2-23:7 gt h AT ixr# J'?i"‘&%é, 1o “'r_'%\‘{f 77 & B (Tong et al., 2008 ) °
-‘l r - "‘ﬁ'{ y
b, i = ‘ 3#
\; v )T{ "“u:'_ T,
— -\- —
_'1,‘:' ¥ "‘11:" k"f-‘:l_..
Ny LT
[ :
o~ A8
"\ L] b, "-_ 5:-:"-' 1|I_ |_'9|'
227 k2 B ‘,y 5,
o
=~

L

LR (2000)-@' | %

{%*? z %/F# '%/E!'F;‘?/—'L

BEEp > Pt AL T 2 ;*ﬁﬁﬁ&ﬁﬁﬂé_ﬁf

DR T 3§ X ’ﬂ&-ﬁ‘ﬁ%%f/a%ﬂ*%l/ﬁ FeAT Ll en#

S
A THPFTREL RSB 26000 # WA kG B RERFE > T
R

.',,|

2

REBRFLRF - LEFAIFSF A EE LI NH2F Y THBRELERR - B B
6000 £ 2 kgm0 2B Y L RBAFE 0 FE P BET B o
Wimfd FHEFETY 2 o

E#¥ (2003) AT Ranged B2 KA FRAFEIE

AR REPRE TR RAFETRICFZE PME BT RAOHER G

I

Pria oK G 81 B ;fg_fs = P B > e 18000 & 6000 B.P. & % ¥ E‘E’;fi’f#i%'t}——r
Fese ¥ EE) d %#G\;A\?:’T” ﬂ‘?v ‘fﬁl"—cﬁ%# j‘/)'%' %/.‘/),%lfl )?fr rﬂﬁﬁf’%l

oA E e in kAL o

/J
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IR
[
|

N
%‘T‘l

&Aﬁi%o%ﬁi”’iiﬁﬁﬁﬂéﬁiﬁﬁé’ﬂg‘ﬁﬁ‘
4 f

ERFTHRPPHEIRFHURE B IS T €7 it o178 & R 3k
TR T R R P U S E LR S
£ (Burton et al., 2004; Ciotoli etal., 1998) o“«*?"r/%; TG AT T B ARAARASE
TR R BT 08 A o d AT ik b %m/?é}]ﬂ_ﬁh% i RIRE Bac sgin Ao
éi@émﬁﬁaﬁﬂﬁﬁﬁ’aﬁﬁﬁﬁﬂaﬁyﬁﬂﬁﬁﬁﬁﬁﬂk

( Ciotoli et al., 1998; Fu et al., 2009; Kige} all, 1996; Sugisaki et al., 1983; Walia et
al., 2005; Zhang and Sanderson, 19%) "ﬂ] :? A Ak By R B LA
F T A - B RIRPIN %¢w£{fm FRE-FrEE P AR
Ao e ATt A %%i';kli Ly ¥ 5 P E R ¥ (Burtonetal,
2004; Ciotoli et al., 1998; Toutain and Baubron, 1999 ) - %’gﬁ E =X e aRIELN L I A 1

FrAFF A FMREYREFRMALSTHVRESEE DR B4 (B

3-1)-
TN e R X R Pt SO F - T T S SR
Mo x40 RA K B ATRL 0 A AT A LR 6 TR R e

RICHRA AR FAFEFHERRT RS LBY TR R F
VIFLERE Ew v iha1 £ (Chyietal., 2005; Hickman et al., 1995; Miklavcic et
al., 2008; Perez et al., 2007; Walia et al., 2009; Yang et al., 2005b; Zhang and

Sanderson, 1996 ) -
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AFLFENIREFILF A F o F CRUERZ R R R
REWERY DA E 5 F 0T F AT AL S b R
IR R R ERE AR EEST R A - F R R
i B S 2- 0 -BPRTT LIRS F bR e

d N EFALGL EXIE A FEIGFFRE R - B

f

BFFAREIE A T ARG TR D 50 R fREB RS L AP
AT R i MY - A2 A AT R SRR R K S nfR A o
BB AR AER N G R I EBR TR (blde: AT ERERE) 0 b
(6% % 3§ cni3t 2 x K ag? iz By (Ciotoli et al., 2007 ) o
ipﬁ¥4g@$ﬁ%&WW“%*%?&%%J AER ARy 2

e

Q“’;*Eﬁkﬁ VR £ ¥ RS

oI G AT M,%ﬁ ,{ém 3

' 4%&‘%—?&&;%
) o
g
Y
L3
R 5
Spot Anomaly Fault-related
(i.e. gas vent) Linear Anomaly

surface

I
Fractures |||

Gas source

Fault

’

P

BI3-1:# FHeeiimwdv27 LB (8:p Ciotolietal,2007) -
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32 LR F M EY

3-2-1 4 # (Helium) £ § ki~ %

FFEPARY G AR 2F D He &2 'He s ¥ /HB G L R ment
@Ak =% "He~‘He~*He« 5 # ("He) ¥4 & %A L - BE I

148

X
T

‘;&.r
=

E el e R I IR A S A A S R = £ e A IR ML S
TR AT B R > T L fadF e B i iR (Andrews, 1983;
Oliveretal., 1984) &% # ¥ » § # erfdcafic (1.68cm™/s) .5 # % # (0.198
cm?/s) $2= F it g (0.155cm?/s) 110 & o d R IRP IR F 5 B A g

PlEEP 5 AR ETE F S A esdd 2R E T 95 524+0.004

_ : %
A nFldEe £ B HE BB r f&;‘-‘éé» I st TR E
4p #%( Ciotoli et al., 1998; Duddr1dg$e et a‘l’l{’ 991 Kahler 1981; Toutain et al., 2009 ) -
peob o YHe J E AR H XIFFQ%BTJ' 2R ‘(Toutaln and Baubron, 1999 ) -
R e g - ﬁé*xﬁq‘r}}?)ﬁsv st (°Li (na) ‘Ho>"He)» — 4 p AR ¥ 2
4 F BT 14 & He o “He'He Bl it &% 2 (gl 51t 124 » it § BB B 2
24 o 7% F 7 e He/'He vt 24 35— (1.39x10°) Bk 2 & @ (1R,
Ra* v fi)e d 03 & § 2§ ameigibde A2 < £ He o Fut s &0
R mZ ot @Rt § (0.1 ~0.01 Ra)eimp >0 F 38 Joennd 4 2 44 (Mid
Ocean Ridge Basalt) » # 4 e =& 1" B2 B4 5§ F L (8+1Ra); T 30 & 7]
i3 # kA ARy He i ¥ € F 7 F CHe/'He st & (>30Ra )= Ft

Fld FREECERBRLSFEARD PR

3-2-2 % ¥ (Radon)

FEP AR BEERAI DY BAF (F32) 5- BR4 Ah2 Th
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& mﬁrﬁ ozt A 2 3 F 2 fAp RE Pk g e 4= :2YRn( An-action) ~
220Rn (Tn  thoron) fe 22Rn (Rn > radon) » 2'°Rn ~ **Rn fe 22Rn e Hp A b
5396 #) ~ 55.6 #)4c3.824 = o F] 4 *"Rn 2 *'Rn f®ehd 8 47 v P A
WA Y BB EERE > FIPL AT AR £ R PPRn A o
ERIB R 0 DL F ARG o (PRa) F R R PMm

BRI E AL DG o 4ot IV AR (porosity) ~ %14 (permeability ) ~ F A
(temperature ) ~ ;& & (moisture) *TR 8 - 7 § 2 E ¥ BH 7 AT
(diffusion) fod F 48754 0% 08 7 5 (advection) @ I © e ¥ § & ¥ e
BEHT A F 0 HIBEcAEL 0.04 3 0.004 cm?/s  (Schroeder et al., 1965) » F]
WA FORRBERE IR CoF E AR E B (4ot TR COp

CHs~ N, %) #r3# %4  (Shapiro et dl, “"1982' Toutain etal,, 1992; Walia et al., 2010;

Yang et al., 2003b) > % § i’n? 4&;‘* I%.mc/* 1‘3 %\ n‘ TR F Yoo F F hdim

FERBEDG MR ERORA T @Lﬁ* =R ok g L ek
<y

FFrahgetek (Al Hilal ndm A11 2010 Amponsah et al., 2008; Ciotoli

etal., 1998; Font et al., 2008; Holul}» ?nd Brady, 1981 ng et al., 1996; Toutain and

Baubron, 1999) ~ #4;% 4 % 33 % ﬁéﬂvﬁ%ﬂﬂ o

Mass Elements / Isotopes (half lives)
238
1.468<10° v
234 | Thorium [ . Pruumutiun{ - | L'raniuml
24.1d 6.7h 2.446- 10y
230
7.54+ 10 y
226
1625y
222
218
3.05m
214 [ Lead | — [Bismuth] — [Polonium|
26.8m 19.9m 164 s
210 [ Lead | —~ [Bismuth] — [Polonium|
alpha decay 23y s013d 138.4d
206 beta decay -
stable

B 3-2:2%U % %5 5] (%32 p Brookins, 1990 ) o
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3-2-3 - % iv g (carbon dioxide) 2Rt i+ %

B AT U LR Y 02§ R R Ao R F L s § R
FioAd FRARRIIPE 2 RE A ERF - T 4 #7% % (dissolution )
MRS F RGBTy A et 8% & (Sugisaki et al,,
1983)c - 5 " AH EBUAF 2B F A0 R(EFLVLAILELLIEY 53 )

FORETH D S RS SN A BB T RFIT A2 ho § i SR B

ﬁm

F_&

Ao F R E R T iAo T FRGIRR A RF o TP T kSR
¥ R %% chip ke (Irwin and Barnes, 1980) < &% 5 F 3 @ » = § L ¥ 4% k4§

@ %7k «h4_% (Ciotoli et al., 1998; Lewicki et al., 2003 ) » 14 % £ ip| L L2232 5

ﬁﬂ‘

# (Rahn et al., 1996; Shapiro et al., 1982; Toutain etal., 1992) -
S SRR S SR 53‘5\' Fen = § s % (5°Coon)
5 -15 %0 ~ -39 %o » ¥+ th K Ju/,%!m £ 1“5&{&‘\}’? P AT 3 -4 %0 0 B PR 2

o fiens & CRBLE &P ,f:JO"%qpa-

33 FEHHFiE
3-3-1 43 FREHE S 2

B AT

(1) ;ﬁif'“*"i—:zfﬁlfio /9154']3\,40\67“&111@#%? Howh e b
PeR s gesE (fIgRE Y P LI E A M E 2 S F WA T

@) JI B E R B AT 28 24 o

Q) BFY - PR A ERE P o E Y ] R S d S
HEEE LI i A A3 Y g MR flie ~ 2 ik E (B 3-2) 0

(3) L Mamd i RPHNEFRLEIRE FABERE - L EREL
AR TS TSRS E P EF T EY R Er Ik
30 R FAEMZ?P FMIIBEFHUBFLTIF AV IERFOAY
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4)

)

FATE A
SRR EL S E NI SRS TR ECEE FR ERN

BERY T2 LE1 v (F3-3-A)-

2

DA AR bR AR R R Y PRI T F A T F

L4 E G2 1x107 torr > F SUGE F R R 15 B R ECRE > d AN RAL

¥
=

@

FlP € -2 F A Bod Y (B 3-3-B)e
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O Manual pump
]
Sampling bag Filtar

Sampling bottle

Manual pump

Filter

330 57 LW e (A) 5§ RIS & o (B) SR & (SR,
2006) -
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32 2y AL E 2R

ALY BFF Y22 e F 9 £33 % (Chiodini etal, 1998) > #7
% iR B L &L J] WESTSYSTEMS *i#lli chv %% @ RBLEA 5=
2% 4 (Lanetal., 2007 5 ;8 <15 > 2010) (B 3-3):

(1) "% # % (Circular Chamber): % - 48 94t & (Closed chamber ) »
B 314 T3 28 0 F 20 A 0 NIREAEAE L 623107 23 a8 o FEE A
BFHENFRE D FERAPREZE R ERS - PR ASRTRG Loy

FELGEE P RS UL F RS LG AR EE A g F R P i
ik e d W F CARBRREF A PIENFE AN B ERT DY T
BFERIG - EEER L h R TR E RN N F A Bk i

»RE 4&%2%%%%@’a@%§§ﬁw§v ISR o il A

+ % (molecular sieve ) ¥ B s 54 %’z%“i:h% {w@t@ Fok A o ¥ o0k
FRIEH eH-f Faf § e d ﬂ”‘éﬁ*%wsﬁfi HERZ F AT o

|
Bt R T ] M?E'%?&gﬂ:iwﬁﬁﬁifiww:§ﬂﬁ
| o

-
(s

F’_*

%\*
W
S
)
-Erl-
N
T3
o
i~
T~
o)
[k
N
poo!
»
3
=
*
&
o
<l
A
-
ot
=
-
o
Iy
ey

ERCEHET 2
“W%&’éﬁiﬂﬁﬂﬁ%Q

(2) = 3§ “BA4r&k 1% LICORLIS20 sttt Lz ik » 2 18
i?] 4 ¥ 0-20000 ppm -

(3) FFAR % REAH 2 Bdpig a2 T AR %EF o d ¥
AT p 2 fpt T 2 wE DR By (> ppm/s) o & FEE T Ecip (S T

Y FEAR B eh i FEET Eoom AT A F EATRI A4 TG skF e 2 .
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gas "in" line

gas "out" line

{

Portable IR

Pocket PC
chamber
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B E-F PRFEA R RELE (y) SERTF F g &3
FERFRAFRER - F CRER o 7 #3100 Bl TR

VcCeoz+dt = VeCro2,t TWinpAcCsoit,co2dt -WouAcCro2,dt (D)

Ac » F 5 A& f > Ver §F XA > Coonprar » = F W R dt FFRET N 3 4c
FER o Vel Coourat R T 5 A tHdt FFp = §F LM 4o DT & o & B EH tpF

2FEM - F CRETE (VeVeoy) #v b dtER P > d hig r

(YinpAcCooitcozdt) » g2 F I F % ¥ HF 2 18 (YouAcCro2,dt) BaAp % o @ F
MEDF E D@ F (Yinp > Wou) ¢ REFRA A FRAPE - FRHRG RS 20

B -~ Vc/Acgpiéﬂ«%rmr%/'iiﬁﬂJ 'ﬂéu(l) B

3 .
dCOZ/ ( CCOZ t - s011C02\) = }'K_Wm . “\':;E’{" 'f'_; ( 2 )
(2) 165 % 4 % M- SR g

& Ll e
Cco2,t= Cyoilcoz +,,;( Caircd2 - Csfi 2 (3)
A A . . A P X | ’ :'-‘\'
F A ek R (;?9;’ 5

| iy
\Vinp( CsoilCOZ 'CairCOZ;‘_)",' "ZTFQ L ".‘\" ( 4 )

Cooilcoz ) > FIut ¢
Wsoitco2 = oHc (5)

£33 F Yooilcor FAFER 0 B0 A o TR AR RIE 25 Ceop-t AT o

31



34 A4 i
3-4-1 § & 1 el ik

% # WPk (Helium detector) % ALCTEL #7# # 71 ASM 100HDS 3] » %

SRy

- APREFATHREN202 7 B EF T ARK ST TR Y
Brgy 24 MESY P § 725 AT HFRE2Z L RERTFE

AR D fH D X S o d R H e TR RS AR g I TR R

A2 A g T o d W He chfjm vt Fl2_ (m/e=4)> He g+ & € i& » 2 /&

2. M fEend Sd N R B I ’i!%-%ifiﬁ:?g,?ge»%isl 4 -
3. 4R e A 219 £ 0.001 T e T RE

THaNTTEL FRR (ppm) ﬁ'ﬁu . r“\

Al
0.1 xexp (2.3026 x V) | -'_t-"' | (6)
1
R Al =

+
o , |
1. =% 3 47 | gisz ™

2. 243 FERNE 524ppm

et

®22 1 9% 0.6%

342 3 F » K

AT ¥ g § A 17K 5 K SARAD = 7 #74 # ¢ RTM 2100 Radon/
Thoron monitor « & % & £ 22 285 » 7 Rk K¢ g #= » 922 (chamber)
PR A E A TR A PR iBR B0 F F Rn-222 ¥ Rn-220 i i iB( B 3-5)

BB F L EDE (556 ) XN AERE R B AR AT R4

PEOH N Y AR E S - R RO B TR A o R
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BERBaie A2 FTH o F Rn-222 a3 N %0 A4 i Po-218 B-€ A
PEAE o a S $- BT T e Po-218 3 h- BEFRAF D R o

T TR AL ERIER B A G R o B Tl Po-218 g fiep oAb aE

i

MEFER e

ok

Po-218 ehd £ 8 5 3.05 4 48 > FFp| BdzesrT™ H 50% (FF AFEREL 5
F®) DRSS FORREREFR B Po-218 k3 Hep 2 T fgrps
BESBERY LIS At SHFERTLFF R F R -

BAF RR 2P 5 A BRI P R D Pb-214 {- Bi-214 0 4%
FAAY - B oty fE Po-214 > » ,?u{—@ » & — 13 Po-218 % % {5 -2t
W1 BT ARR e > Rd 22 Po214 R RS P T B B R fptede
ke ISR 48 7 3 L e P Po-218 Po-21d Wit il B3 K 0 A
TR o B 36) '

RTM 2100 7 & féi:- & & }a&im“"i ‘I&L(slow)%s—;\ 7 Po-218 4v Po-214

SRR m Y - A N (fastl) Ts-,«,\'!ﬁ”f‘é”* Po- 218 G EL o JLET Y R
-.r-' | |
@A HEA A I* frl

|
Bio%) =100% Xk x:—\/NE
E @ st i i
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A ® Soil gases of this study

@ WY nature gases

3t A Mud volcano gases in E. Taiwan

¥ Mud volcano gases in S, Taiwan

B High 3He/4He ratios gases in SW Taiwan
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- FHTRYF-MFERIZFHERLSTEE

sampling CO,flux |Helium| Radon CO, | CH, | d®c
dgare | O (g/m?day) | (ppm) | (KBg/m?) N2 (%) | Oz (%) %) | %) | (%)
200/4/5 | 1 13.50 | 520 | 131 | 7889 | 1974 | 137 | nd. | -
2009/4/5 | 2 3.43 515 | 142 | 80.64 | 511 | 1425 | nd |-23.12
2009/4/5 | 3 1734 | 518 | 361 | 7978 | 1735 | 287 | nd | -
2009/4/5 | 4 5.00 5.15 - 7909 | 1687 | 404 | nd | -
2009/4/5 | 5 1242 | 524 | 127 | 7943 | 1909 | 148 | nd | -
2009/4/5 | 6 1065 | 522 | 105 | 7928 | 1929 | 143 | nd | -
2009/4/5 | 7 9.66 520 | 51 | 7957 | 1993 | 051 | nd | -
2009/4/5 | 8 3148 | 522 | 103 | 7942 | 1680 | 378 | nd. | -
2009/4/5 | 9 1626 | 526 | 503 | 8150 | 1451 | 400 | nd |-2221
2009/4/5 | 10 1535 | 521 94 | 7945 | 1900 | 156 | nd. | -
2009/4/5 | 11 19.04 | 520 | 214 | 82.06 | 753 | 1038 | 003 |-21.20
2009/4/5 | 12 1105 | 524 | 45 | 7976 | 1998 | 026 | nd | -
2009/4/5 | 13 3057 | 522 | 84 | 7940 | 1883 | 178 | nd. | -
2009/4/5 | 14 1865 | 521 35 | 79.10 | 2062 | 027 | nd. | -
2009/4/5 | 15 2083 | 516 | 260 | 79.17 | 1437 | 646 | nd. |-2061
2009/4/5 | 16 1674 | 552 | 274 | 9035 | 125 | 810 | 030 |-21.72
2009/4/5 | 17 1076 | 526 | 394 | 8439 | 440 | 1121 | nd. |-14.87
2009/42 | 18 1.50 537 | 315 | 8153 | 1466 | 382 | nd. |-14.41
2009/472 | 19 3.34 537 | 165 | 8496 | 1030 | 437 | 037 |-17.80
2009/472 | 20 1336 | 524 | 51 | 80.09 | 1804 | 186 | nd | -
2009472 | 21 1821 | 524 | 340 | 8246 | 938 | 815 | nd. |-14.24
2009/472 | 22 8.43 524 | 211 | 8081 | 1212 | 7.07 | nd | -
2009/472 | 23 3786 | 526 | 69 | 8078 | 1689 | 233 | nd. | -
2009/472 | 24 2061 | 524 | 31 | 7985 | 1597 | 417 | nd. | -
2009/42 | 25 13.59 | 524 - 8075 | 14.17 | 508 | nd | -
2009/472 | 26 4.43 533 | 202 | 8236 | 1398 | 3.67 | nd |-1721
2009/472 | 27 0.67 5.27 12 | 7941 | 2011 | 048 | nd | -
2009/42 | 28 3216 | 525 | 51 | 8033 | 17.60 | 207 | nd. | -
2009/472 | 29 1727 | 578 | 59 | 7926 | 1895 | 178 | nd. |-14.97
2009/42 | 30 8.80 553 | 207 | 9056 | 121 | 823 | nd. |-15.66
2009/4/3 | 31 1784 | 524 | 05 : - : - -
200/4/12 | 32 1464 | 501 | 102 | 7500 | 1358 | 4.05 | 738 |-16.24
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sampling CO,flux |Helium| Radon CO, | CH, | d®c
dgare | O (g/m?day) | (ppm) | (KBg/m?) N2 (%) | Oz (%) %) | %) | (%)
2009/472 | 33 6034 | 531 | 17.1 | 8271 | 11.99 | 530 | nd. | -
2009/472 | 34 1926 | 530 | 108 | 8043 | 1820 | 138 | nd | -
2009/42 | 35 7.65 524 | 103 | 80.02 | 17.68 | 230 | nd. | -
2009/4/11 | 36 7.04 526 | 43 | 7964 | 2023 | 013 | nd | -
2009/4/5 | 37 13.68 | 522 | 228 | 7942 | 1899 | 159 | nd. | -
2009/4/5 | 38 8.30 524 | 281 | 7990 | 1835 | 175 | nd. | -
2009/4/5 | 39 6.20 522 | 104 | 7981 | 1840 | 179 | nd. | -
2009/4/5 | 40 6.45 520 | 95 | 7962 | 1878 | 1.60 | nd. | -
2009/4/5 | 41 1187 | 542 | 339 | 8714 | 938 | 348 | nd |-24.18
2009/4/5 | 42 7.32 521 70 | 7906 | 1949 | 145 | nd. | -
2009/4/5 | 43 1002 | 520 | 61 | 7903 | 1979 | 117 | nd | -
2009/4/5 | 44 7.07 519 | 210 | 7904 | 1889 | 207 | nd. | -
2009/4/5 | 45 1264 | 522 | 197 | 8195 | 1417 | 388 | nd | -
2009/4/5 | 46 2606 | 514 | 204 | 8001 | 11.89 | 809 | nd |-14.87
2009/4/5 | 47 1945 | 520 | 91 | 7994 | 1687 | 3.19 | nd | -
2009/4/5 | 48 255 | 522 | 53 | 7932|2002 | 066 | nd | -
2009/4/5 | 49 8.20 521 | 177 | 82.84 | 1039 | 677 | nd. |-21.94
2009/4/3 | 50 3179 | 525 | 246 | 8215 | 1135 | 650 | nd. |-21.41
2009/4/3 | 51 9.35 524 | 162 | 8085 | 1657 | 258 | nd. | -
2009/4/3 | 52 1729 | 558 | 195 | 9361 | 154 | 485 | nd |-20.76
2009/4/3 | 53 7.73 524 | 310 | 8112 | 1479 | 409 | nd | -
2009/4/3 | 54 1166 | 524 | 01 | 7928 | 2064 | 008 | nd | -
2009/4/3 | 55 2897 | 542 | 320 | 8443 | 602 | 955 | nd | -
2009/43 | 56 2354 | 520 | 34 | 7954 | 1996 | 047 | 003 | -
2009/43 | 57 8703 | 548 | 258 | 87.03 | 855 | 441 | nd | -
2009/4/3 | 58 297 | 526 | 96 | 846 | 1239 | 515 | nd | -
2009/43 | 59 5863 | 524 | 201 | 83.02 | 1112 | 586 | nd. | -
2009/4/12 | 60 7.71 522 | 176 | 7963 | 1649 | 3.89 | nd. |-1845
2009/4/12 | 61 9.05 525 | 174 | 7936 | 2022 | 042 | nd | -
2009/4/3 | 62 7.25 530 | 192 | 8331 | 1472 | 197 | nd | -
2009/4/3 | 63 4.02 560 | 202 | 8770 | 1225 | 006 | nd. | -
2009/4/3 | 64 1590 | 524 | 06 | 7947 | 2045 | 008 | nd | -
2009/4/3 | 65 2847 | 525 | 143 | 8154 | 1274 | 572 | nd. |-18.74
2009/4/5 | 66 3.09 423 | 166 | 5581 | 13.96 | 590 | 24.32 | -7.24
2009/4/5 | 67 8.59 520 | 290 | 7928 | 17.85 | 287 | nd. |-18.08
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sampling CO,flux |Helium| Radon CO, | CH, | d®c
dgare | O (g/m?day) | (ppm) | (KBg/m?) N2 (%) | Oz (%) %) | %) | (%)
2009/4/5 | 68 11.03 | 521 | 256 | 7953 | 1758 | 289 | nd. |-18.34
2009/4/5 | 69 8.61 521 | 131 | 7961 | 1803 | 236 | nd | -
2009/4/5 | 70 1603 | 526 | 183 | 7900 | 1851 | 248 | nd | -
2009/4/5 | 71 2538 | 522 | 192 | 8342 | 606 | 1053 | nd. |-23.50
2009/4/5 | 72 2.04 524 | 128 | 82.06 | 1299 | 494 | nd. |-2093
2009/4/5 | 73 3946 | 516 | 406 | 82.06 | 403 | 1391 | nd |-1137
2009/4/4 | 74 1224 | 513 | 231 | 8149 | 1056 | 7.95 | nd. |-1630
2009/4/4 | 75 1899 | 545 | 279 | 8827 | 437 | 726 | 0.11 |-13.70
2009/4/4 | 76 6290 | 513 | 118 | 7997 | 1529 | 474 | nd. |-21.22
2009/4/4 | 77 2054 | 522 | 189 | 8027 | 1652 | 321 | nd. | -
2009/4/4 | 78 2964 | 524 | 544 | 8583 | 13.63 | 054 | nd. | -
2009/4/4 | 79 3468 | 520 | 72 | 80.10 | 13.98 | 593 | nd. |-2226
2009/4/4 | 80 2168 | 536 | 319 | 87.04 | 353 | 939 | 004 |-16.07
2009/4/4 | 81 3088 | 513 | 170 | 7897 | 1892 | 211 | nd. | -
2009/4/4 | 82 2133 | 540 | 255 | 87.88 | 280 | 931 | nd |-2321
2009/4/4 | 83 1250 | 525 | 303 | 7964 | 1675 | 361 | nd | -
2009/4/4 | 84 4.60 522 | 59 | 7941|1979 | 079 | nd | -
2000/4/11 | 159 | 1513 | 525 | 24 | 7948 | 2032 | 020 | nd | -
2009/4/4 | 85 5.96 521 | 127 | 7959 | 1834 | 207 | nd | -
2009/4/4 | 86 9.71 522 | 204 | 7866 | 2003 | 131 | nd | -
2009/4/4 | 87 5.47 519 | 291 | 7927 | 1821 | 252 | nd | -
2009/4/4 | 88 5.72 519 | 155 | 7901 | 1836 | 2.54 | nd. | -
2009/4/11 | 89 0.54 530 | 584 | 7981 | 1758 | 2.60 | nd. | -
2009/4/4 | 90 13.04 | 524 | 109 | 7959 | 1923 | 118 | nd | -
2009/4/4 | 91 3.88 518 | 125 | 7898 | 1883 | 219 | nd. | -
2009/4/4 | 92 13.05 | 519 | 585 | 7931 | 1499 | 571 | nd. |-11.83
2009/4/4 | 93 1056 | 5.11 89 | 7838 | 1657 | 5.05 | 001 |-11.44
2009/4/4 | 94 7.84 524 | 165 | 8055 | 1757 | 188 | nd. | -
2009/4/2 | 95 1583 | 553 | 138 | 9268 | 407 | 325 | nd |-16.02
2009/472 | 96 4.60 526 | 153 | 7935 | 1873 | 192 | nd. | -
2009/4/3 | 97 1469 | 524 | 105 | 8034 | 13.05 | 661 | nd | -
2009/4/3 | 98 9.26 527 | 124 | 7972 | 1884 | 144 | nd | -
2009/4/3 | 99 2.52 525 | 65 | 7967 | 1766 | 267 | nd | -
2009/4/3 | 100 3.06 528 | 125 | 7949 | 1899 | 152 | nd. | -
2009/4/11 | 101 7.51 525 | 65 | 7890 | 2013 | 097 | nd. | -
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sampling CO,flux |Helium| Radon CO, | CH, | d®c
dgare | O (g/m?day) | (ppm) | (KBg/m?) N2 (%) | Oz (%) %) | %) | (%)
2000/4/11 | 102 | 1371 | 527 | 43 | 7937 | 2004 | 059 | nd | -
2009/4/11 | 103 9.82 525 | 202 | 7972 | 1836 | 191 | nd | -
2000/4/11 | 104 | 1187 | 524 | 156 | 80.13 | 1621 | 3.66 | nd. |-15.96
2000/4/11 | 105 | 1611 | 522 | 117 | 8030 | 1604 | 3.66 | nd | -
2009/4/4 | 106 | 1460 | 526 | 47 | 8081 | 1834 | 084 | nd | -
2009/4/4 | 107 721 538 | 201 | 87.17 | 1223 | 060 | nd | -
2009/4/4 | 108 3.96 531 | 203 | 8296 | 1472 | 233 | nd | -
2009/42 | 109 8.11 524 | 92 | 8043 | 17.66 | 192 | nd | -
200042 | 110 | 1704 | 526 | 175 | 7987 | 1902 | 110 | nd. |[-17.41
2009/4/3 | 111 1802 | 524 | 91 | 7927 | 1902 | 161 | nd | -
2009/4/3 | 112 9.29 528 | 75 | 7988 | 1958 | 054 | nd. | -
2009/4/3 | 113 2.40 524 | 143 | 8007 | 1730 | 2.63 | nd. | -
2009/4/3 | 114 5.97 524 | 93 | 7938 | 1923 | 139 | nd | -
2009/4/12 | 115 6.33 524 | 54 | 7964 | 1979 | 056 | nd | -
2009/4/11 | 116 4.05 524 | 446 | 8046 | 17.18 | 236 | nd. |-1835
2000/4/11 | 117 ] 522 | 235 | 7970 | 18.16 | 214 | nd. | -
2000/4/11 | 118 | 1924 | 521 | 166 | 7943 | 1732 | 324 | nd | -
2009/4/4 | 119 7.99 520 | 202 | 8028 | 1641 | 331 | nd | -
2009/4/4 | 120 7.97 524 | 35 | 7967 | 2018 | 015 | nd | -
2009/4/4 | 121 4.60 524 | 59 | 7936 | 2010 | 054 | nd | -
2009/42 | 122 6.54 525 | 86 | 7955 | 1861 | 184 | nd | -
2009/4/2 | 123 6.07 525 | 237 | 81.83 | 11.60 | 656 | nd. |-1976
2009/4/3 | 124 5.48 531 | 101 | 81.62 | 1.13 | 348 | 1378 |-11.68
2009/4/12 | 125 6.73 530 | 88 | 8004 | 1875 | 121 | nd. | -
2009/4/3 | 126 3.73 531 | 156 | 8052 | 1674 | 270 | nd. | -
2009/4/12 | 127 | 1301 | 528 | 132 | 80.00 | 1730 | 270 | nd. | -
2009/4/3 | 128 1.25 525 | 124 | 7928 | 2004 | 068 | nd | -
2000/4/4 | 129 | 2114 | 524 | 110 | 8008 | 17.09 | 282 | nd | -
2009/4/4 | 130 6.05 524 | 81 | 7994 | 1728 | 279 | nd. | -
200042 | 131 | 1977 | 530 | 210 | 8094 | 17.59 | 148 | nd. | -
2009/42 | 132 7.71 524 | 114 | 7969 | 1832 | 199 | nd | -
2009/4/3 | 133 7.67 525 | 132 | 7937 | 1894 | 169 | nd. | -
2009/4/3 | 134 | 2908 | 524 | 127 | 7915 | 1915 | 170 | nd. | -
2000/4/4 | 135 | 1061 | 531 | 149 | 8074 | 1691 | 235 | nd | -
2009/4/2 | 136 3.67 526 | 69 | 7968 | 2006 | 027 | nd. | -
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sampling CO,flux |Helium| Radon CO, | CH, | d®c
dgare | O (g/m?day) | (ppm) | (KBg/m?) N2 (%) | Oz (%) %) | %) | (%)
2009/42 | 137 2.89 526 | 106 | 8072 | 1746 | 182 | nd. | -
2009/4/3 | 138 9.55 528 | 198 | 8075 | 1720 | 2.05 | nd. | -
2000/4/4 | 139 | 1007 | 524 | 38 | 7944 | 2018 | 038 | nd | -
2009/42 | 140 3.36 528 | 101 | 79.85 | 1936 | 080 | nd. | -
2009/42 | 141 6.39 526 | 154 | 7974 | 1848 | 178 | nd. | -
2009/472 | 142 7.79 524 | 170 | 8027 | 1795 | 178 | nd. | -
2000/4/12 | 143 | 1165 | 526 | 229 | 8003 | 1846 | 1.51 | nd | -
2000/4/12 | 144 | 1631 | 513 | 109 | 7932 | 18.08 | 260 | nd | -
2009/4/3 | 145 3.54 524 | 60 | 7969 | 2007 | 024 | nd | -
2000/43 | 146 | 1121 | 520 | 229 - - - - -
2009/4/2 | 147 3.22 528 | 126 | 8039 | 1844 | 117 | nd | -
2009/4/3 | 148 7.96 524 | 170 | 8022 | 1825 | 154 | nd. | -
2000/4/12 | 149 | 1325 | 521 | 40 | 7972 | 1977 | 051 | nd | -
2000/43 | 150 | 1395 | 524 | 86 | 79.82 | 2004 | 0.14 | nd | -
2000/43 | 151 | 1400 | 528 | 144 | 80.53 | 1751 | 196 | nd. | -
200943 | 152 | 1154 | 524 | 739 | 81.04 | 1603 | 293 | nd | -
2009/4/3 | 153 9.00 527 | 107 | 8043 | 1673 | 284 | nd | -
200043 | 154 | 1803 | 524 | 36 | 7933 | 2014 | 053 | nd | -
200943 | 155 | 1387 | 526 | 138 | 80.13 | 1962 | 024 | nd | -
2009/4/12 | 156 8.61 526 | 3.0 | 7960 | 2033 | 007 | nd | -
2009/4/12 | 157 3.03 520 | 7.5 | 7937 | 2037 | 026 | nd | -
2009/4/12 | 158 8.56 526 | 69 | 7986 | 1954 | 060 | nd. | -

:* : n.d. = not detected
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CO; flux | Helium | Radon | Ar | N, | CO | CH, | CO, |CoHs |CsHg| He | H, | 0, | d”°C
sample No.| No.

(gm’/day) | (ppm) | (kBq/m’) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%o)
2009/7/23 | 67 | 10.40 5.32 512 |0.88(79.06|0.01 | nd. | 631 | nd. | nd. | nd. | nd. |13.74] -
2009/7/23 | 67_1| 9.19 5.22 102.7 | 0.88{79.00| 0.01 | nd. | 5.81 | n.d. | nd. | nd. | nd. [14.30|-23.49
2009/7/23 | 68 | 19.03 5.22 39.8 |0.87(7822|0.01 | nd. | 6.82 | nd. | nd. | nd. | nd. |14.07|-19.81
2009/7/23 | 89 6.03 5.21 60.1 | 0.86 [78.89]0.01 | n.d. | 3.68 | nd. | nd. | nd. | nd. |16.56]-13.87
2009/7/23 | 104 | 13.21 5.21 260 |0.88(78.89]0.01 | nd. | 6.08 | nd. | nd. | nd. | nd. |14.14]-15.17
2009/7/23 | 116 | 13.69 5.20 839 |1.01|7847| nd. | nd. | 2.63 | nd. | nd. | nd. | nd. {17.89]-16.43
2009/7/23 | 29 | 13.55 6.24 244 1082 [73.29]0.01 | nd. [12.85| nd. | nd. | nd. | nd. |13.02]-12.57
2009/7/23 | 30 | 13.97 525 19.9 |0.93(83.81]0.01 | nd. |13.19| nd. | nd. | nd. | nd. |2.05|-15.20
2009/7/23 |30 1| 10.92 5.43 344 1092 (83.65/0.01 | nd. | 771 | nd. | nd. | nd. | nd. | 7.71 | -17.44
2009/7/23 | 21 | 16.86 5.26 18.2 | 0.90 {80.40( 0.01 | 0.07 | 8.36 | nd. | nd. | nd. | nd. |10.26|-15.08
2009/7/23 | 80 | 13.67 5.12 10.7 | 0.88 {78.25]0.01 | 0.07 |13.18| n.d. | nd. | nd. | nd. | 7.61 | -20.70
2009/7/24 | 2 18.21 5.25 3.1 ]087 (7724|001 | nd. | 524 | nd. | nd. | nd. | n.d. |16.64|-21.06
2009/7/24 | 3 17.51 5.26 432 |0.88(79.87]0.01 | nd. | 6.58 | nd. | nd. | nd. | nd. |12.65|-19.75
2009/7/24 | 4 23.34 5.26 264 | 0.91(80.16] 0.01 | nd. | 822 | nd. | nd. | nd. | nd. |10.69]-19.85
2009/7/24 | 41 4.52 5.41 68.2 | 1.00 [87.30|0.01 | 0.03 | 6.82 | nd. | nd. | nd. | nd. | 4.83 | -24.45
2009/7/24 | 9 5.98 5.25 373 |0.88(7829|0.01 | nd. | 7.68 | nd. | nd. | nd. | nd. |13.15]-21.25
2009/7/24 | 11 | 17.98 5.19 242 1087 [78.62]0.01 | n.d. [10.94| nd. | nd. | nd. | nd. | 9.56 | -21.09
2009/7/24 | 15 - 525 437 |0.89|81.43| nd. | nd. [11.39| nd. | nd. | nd. | nd. | 6.29 | -21.17
2009/7/24 | 16 | 1025 5.41 269 |0.95(86.22| nd. | 0.11 |12.45| nd. | nd. | nd. | nd. | 0.27 | -16.55
2009/7/24 | 17 | 27.27 5.20 349 1087 (77.62]0.01 | nd. | 9.98 | nd. | nd. | nd. | nd. |11.52]-15.94
2009/7/24 | 49 | 16.37 5.19 20.6 | 0.88 [79.05]0.01 | 0.02 | 8.84 | nd. | nd. | nd. | nd. |11.20]-21.12
2009/7/24 | 76 0.25 5.12 30.5 | 0.86 [77.79] 0.01 | 2.75 |17.04| nd. | nd. | nd. | nd. | 1.54 | -12.08
2009/7/24 | 75 | 12.24 527 450 |0.92(83.31]0.01 [0.51|8.99 | nd. | nd. | nd. | nd. | 6.26 |-11.75
2009/7/24 | 74 8.41 5.19 24.9 |0.90|77.80] 0.01 [ 0.34 | 8.43 | nd. | nd. | nd. | nd. |12.53]-22.65
2009/7/24 | 92 9.68 5.16 67.5 |0.87(77.82]0.01 | n.d. |10.91| nd. | nd. | nd. | nd. |10.39]-11.53
2009/7/25 | 78 | 17.58 5.15 27.5 | 0.84{75.96] 0.01 | nd. | 9.77 | nd. | nd. | nd. | nd. [13.42|-22.16
2009/7/25 | 79 - 5.20 56 |0.86(77.57| 0.01 | nd. | 5.11 | nd. | nd. | nd. | nd. [16.45(-20.13
2009/7/25 | 97 8.55 5.19 72 |0.87|77.89| 0.01 | nd. | 695 | nd. | nd. | nd. | nd. [14.28]-16.24
2009/7/25 | 123 | 6.80 5.22 182 | 0.85(78.65/0.01 [ 0.07 | 7.82 | n.d. | nd. | nd. | nd. [12.61|-17.02
2009/7/25 | 124 | 15.34 525 55 1094|8031 0.01 | nd. | 749 | nd. | nd. | nd. | nd. [11.24-12.33
2009/7/25 | 148 | 571 5.22 14.6 | 0.89(79.00( 0.01 | nd. | 3.18 | nd. | nd. | nd. | nd. [16.92]-20.29
2009/7/25 | 146 | 4.46 525 7.9  1095(79.02|0.01 | nd. | 1.12 | nd. | nd. | nd. | nd. |18.90| -17.74
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CO; flux | Helium | Radon | Ar | N, | CO | CH, | CO, |CoHs |CsHg| He | H, | 0, | d”°C
sample No.| No.

(gm’/day) | (ppm) | (kBq/m’) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%o)
2009/8/1 | 71 | 15.59 5.25 19.7 | 0.85(79.89| nd. | nd. | 8.07 | nd. | nd. | nd. | nd. [11.18]-17.49
2009/8/1 | 72 | 13.71 5.27 8.1 [0.89(80.71| nd. | nd. | 593 | nd. | nd. | nd. | nd. [12.47]-22.34
2009/8/1 | 73 | 18.61 5.21 46.4 | 091 (83.36| nd. | nd. [12.52| nd. | nd. | nd. | nd. |3.21 |-12.97
2009/8/1 | 46 | 23.21 5.20 69 |087(79.82| nd. | nd. | 756 | nd. | nd. | nd. | nd. |11.74]-14.21
2009/8/1 | 93 | 18.03 5.21 7.6 |0.86(79.90| nd. | nd. | 348 | nd. | nd. | nd. | nd. [1575] -
2009/8/1 | 105 | 14.05 525 140 |0.89 |8nd.| nd. | nd |510| nd. | nd. | nd. | nd. |14.01|-19.78
2009/8/1 | 152 | 7.42 5.28 340 |0.88 [80.99| nd. | nd. | 1.02 | nd. | nd. | nd. | nd. |17.11]-17.12
2009/8/1 (144 1| 7.23 4.85 51.8 | 0.70 [59.03| n.d. | 0.26 |26.08| nd. | nd. | nd. | nd. |13.93| -6.57
2009/8/1 | 60 7.50 5.25 203 | 0.86 [79.66| nd. | nd. | 436 | nd. | nd. | nd. | nd. [15.13] -
2009/8/1 | 32 | 23.39 439 26.6 |0.64 [52.72| nd. |39.25| 6.77 | nd. | nd. | nd. | n.d. | 0.60 | -20.58
2009/8/6 | 18 | 13.95 5.60 51.7 | 0.89 [81.19| nd. | 0.56 |12.07| nd. | nd. | nd. | nd. | 5.28 | -21.40
2009/8/19 | 50 | 57.25 5.22 159 |0.85(81.77| nd. | nd. | 7.10 | nd. | nd. | nd. | 0.02 |10.26|-17.33
2009/8/19 | 52 3.18 5.30 20.0 |0.87 |82.51| nd. | nd. | 5.86 | nd. | nd. | nd. | 0.02 [10.75|-15.27
2009/8/19 | 19 5.93 5.16 13.8 | 0.87 |81.06] nd. | nd. | 1.09 | nd. | nd. | nd. | 0.02 [16.96| -17.30
2009/8/19 | 22 | 15.60 5.25 19.0 |0.87 |80.89| nd. | nd. | 3.68 | nd. | nd. | nd. | 0.02 [14.54| -21.47
2009/8/19 | 26 | 10.46 5.21 274 ]0.85(79.66| nd. | nd. | 826 | nd. | nd. | nd. | 0.02 |11.21]-17.94
2009/8/19 | 31 | 13.09 527 18.1 | 0.88(80.90| nd. | nd. | 0.11 | nd. | nd. | nd. | 0.02 [18.09-15.34
2009/8/19 | 33 | 26.37 525 219 |0.86 [80.19| nd. | nd. | 6.94 | nd. | nd. | nd. | 0.02 |12.00| -
2009/8/19 | 65 | 10.91 533 202 | 0.88 [81.78| nd. | nd. | 6.52 | n.d. | nd. | nd. | 0.02 |10.80|-17.63
2009/8/19 | 63 5.73 5.48 53.1 | 0.85(9345| nd. | nd. | 0.99 | nd. | nd. | nd. | 0.02 | 4.69 | -20.65
2009/8/19 | 59 | 25.98 5.09 302 | 0.84 [79.14| nd. | 0.02 | 832 | nd. | nd. | nd. | 0.02 |11.66]|-13.02
2009/8/19 | 58 | 15.39 5.16 527 | 0.86 [80.46| nd. | n.d. | 8.04 | nd. | nd. | nd. | 0.02 |10.62| -17.64
2009/8/19 | 57 | 22.30 5.25 27.1 | 0.82 [83.56| nd. | nd. |11.69| nd. | nd. | nd. | 0.02|3.92|-18.11
2009/8/19 | 56 | 13.77 5.12 46.3 | 0.85(80.23| nd. | nd. | 6.18 | nd. | nd. | nd. | 0.02 [12.71| -
2009/8/19 |56 1| 7.45 4.71 20.8 | 0.69 |65.27| nd. [15.53|16.76| nd. | nd. | nd. [0.02 | 1.74 | -
2009/8/19 | 82 | 23.79 5.20 255 |0.85(81.02| nd. | nd. | 847 | nd. | nd. | nd. [0.02|9.64| -
2009/8/19 | 83 2.84 5.22 25.6 |0.88 [80.53| nd. | nd. | 3.65 | nd. | nd. | nd. | 0.02 |14.92] -24.11
2009/8/26 | 169 - 5.24 18.5 |0.86(80.34| nd. | nd. | 1.94 | nd. | nd. | nd. | nd. |16.86|-22.27
2009/8/26 | 170 - 5.24 18.6 | 0.86(80.98| nd. | nd. | 0.86 | nd. | nd. | nd. | nd. [17.29|-23.21
2009/8/26 | 171 - 5.22 134 |087(81.27 nd. | nd. | 043 | nd. | nd. | nd. | nd. [1742| -
2009/8/26 | 172 - 5.20 46.9 | 0.85(80.04| nd. | nd. |2.92 | nd. | nd. | nd. | nd. [16.19|-22.42
2009/8/26 | 173 - 5.19 72.8 | 0.86 [80.84| nd. | nd. | 2.51 | nd. | nd. | nd. | nd. |15.79]-23.24
2009/7/3 | 167 - 5.26 158 |0.89 |78.03| nd. | nd. | 1.98 | nd. | nd. | nd. | nd. [19.10-18.77
2009/7/3 | 168 - 5.20 14.8 | 0.90|78.39| nd. | nd. | 2.65 | nd. | nd. | nd. | nd. [18.06|-20.19
2009/9/9 | 174 - 5.24 204 |0.77 [69.98| nd. | nd. | 5.04 | nd. | nd. | nd. | nd. |24.20] -
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CO; flux | Helium | Radon | Ar | N, | CO | CH, | CO, |CoHs |CsHg| He | H, | 0, | d”°C
sample No.| No.

(gm’/day) | (ppm) | (kBq/m’) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%o)
2009/9/9 | 175 - 5.22 18.1 |0.80(70.76| nd. | nd. | 441 | nd. | nd. | nd. | nd. |24.03| -
2009/9/9 | 176 - 5.24 325 081 |71.54| nd. | nd. | 0.66 | nd. | nd. | nd. | nd. [26.98] -
2009/9/9 | 177 - 5.26 502 | 0.81(7237| nd. | nd. | 3.58 | nd. | nd. | nd. | nd. |23.25] -
2009/9/9 | 178 - 5.32 10.9 |0.81(72.11| nd. | nd. | 1.19 | nd. | nd. | nd. | nd. [2589| -
2009/9/9 | 179 - 5.25 472 1080 |71.62| nd. | nd. |3.07 | nd. | nd. | nd. | nd. |24.50| -
2009/9/9 | 180 - 5.24 292 079 [71.46| nd. | nd. | 3.62 | nd. | nd. | nd. | nd. [24.12] -
2009/9/20 | 181 - 5.26 10.0 | 0.70 |70.46| nd. | nd. |11.42| nd. | nd. | nd. | nd. 1742 -
2010/2/9 | 160 | 13.83 5.19 23.1 | 091 [78.66| nd. | nd. | 276 | nd. | nd. | nd. | nd. |17.67| -
2010/2/9 | 161 | 7.95 5.22 58 |0.88(79.28| nd. | nd. | 1.08 | nd. | nd. | nd. | nd. [18.75] -
2010/2/10 | 162 | 17.97 5.25 202 | 091 (79.47| nd. | nd. | 1.92 | nd. | nd. | nd. | nd. |17.70] -
2010/2/10 | 163 | 17.60 5.24 7.6 1090 (79.39| nd. | nd. | 256 | nd. | nd. | nd. | nd. |17.15] -
2010/2/10 | 164 | 8.94 5.24 122 | 0.94 (7935 nd. | nd. | 0.70 | nd. | nd. | nd. | nd. [19.01| -
2010/2/10 | 165 | 11.64 5.27 29.9 10.92(79.80| nd. | nd. | .72 | nd. | nd. | nd. | nd. [17.55] -
2010/2/10 | 166 | 17.15 5.21 18.0 |0.90(79.62| nd. | nd. | 2.12 | nd. | nd. | nd. | nd. [17.36| -
2010/3/20 | 182 | 13.06 5.25 1.8 |0.89(79.00 nd. | nd. |0.12 | nd. | nd. | nd. | nd. [19.98| -
2010/3/20 | 183 | 7.65 5.25 69.8 |0.94(79.11| nd. | nd. | 1.80 | nd. | nd. | nd. | nd. [18.15] -
2010/3/20 | 184 | 16.72 5.24 16.8 | 0.91(79.19| nd. | nd. | 1.34 | nd. | nd. | nd. | nd. [18.56| -
2010/3/20 | 185 | 15.12 5.21 26.1 |091(7898| nd. | nd. | 1.95 | nd. | nd. | nd. | nd. [18.15] -
2010/3/20 | 186 | 14.40 5.24 0.6 [09879.17| nd. | nd. | 0.18 | nd. | nd. | nd. | nd. [19.67| -

:¥ : n.d. = not detected
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Date CO, He Rn N, Os+tAr CO, CH, &"C
Flux (ppm) (kBgm) (%) (%) (%) (%) (%)
(g/m’/day)
NO. 67
2009/4/5 86 520 29.0 7928 17.85 287 nd. -16.07
2009/4/29  14.8 524 422 7985 1829 1.86  n.d. -
2009/5/7 - 532 432 8135 1642 223 nd -
2009/5/13 - 527 297 8132 1579 288  nd. -
2009/5/22 - 526 335 7986 1677 336  nd. -
2009/6/3 - 526 325  79.69 1696 335 nd.  -20.58
2009/6/18 - 537 492 181221481 397 nd -
2009/6/25 - 5354253 8240, 13.10. 450 nd.  -18.99
2009/7/3 - 528 473" 8140w 1338 522  nd. -
2009/7/10 - 528 /344 80221440~ 538 nd -18.86
2009/7/15 - 531/ 422 % 8143 13.14 542  nd. -
2009/7/23 104 © 532 512 “-BORY | 1344 , 568 nd. -
2009/8/1 - 527 w514  99.63 | 1542 494 nd -
2009/8/6 - / 35.4 789311 15477 560  n.d. -
2009/8/18 - 530/ 489  80.13| | 1552" 435 nd.  -18.68
2009/8/26 - 5.19. <348 7867 1654 479 nd -
2009/9/9 - 530 534~ 80.56 ..1444 500 nd -
2009/9/20 - 531  60.5 8094 1281 626 nd. -
2009/12/4 - 5.37 - 8027 17.71 201  nd. -
2010/2/10 - 536 325 8190 16.89 121  nd. -
NO. 67 1
2009/5/13 - 524 596 79.87 1632 381 nd -
2009/5/22 - 525  53.8 80.12 1620 3.68 nd. -
2009/6/3 - 526 535 8055 1564 381 nd  -24.22
2009/6/18 - 541 799 8361 1195 445 nd. -
2009/6/25 - 533 505 8278 1212 510 nd.  -23.63
2009/7/3 - 521 575 7997 1474 529  nd. -
2009/7/10 - 520 757 80.02 1492 506 nd.  -23.89
2009/7/15 - 527 744 8136 1329 535  nd. -
2009/7/23 92 522 1027 8059 14.06 535 nd.  -23.49
2009/8/1 - 526 85.8 80.62 13.61 576  nd. -
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Date CO, He  Rn N, OytAr CO, CHs 3§°C
Flux — (ppm) (kBg/m’) (%) (%) (%) (%) (%)
(g/m*/day)
2009/8/6 : : 105.9 8076 13.66 558  nd. :
2009/8/18 - 528 902 80.76 13.78 546  nd. -23.38
2009/8/26 - 521 860 8042 1445 513  nd :
2009/9/9 - 527 788 8095 1349 556  nd. :
2009/9/20 - 525 652 8019 1425 556  nd. :
2009/12/4 - 550 : 86.81 817 502  nd. :
2010/2/10 - 524 398 8L17 1491 392 nd .
NO. 29
2009/4/5 173 578 59 7926 1895 178 nd. -14.97
2009/4/29 42 697 235 7978 1316 7.06 nd. -14.24
2009/5/7 - 653 16917832 1499 668  nd. -
2009/5/13 - 6014 "17.9% 7753 1536 7.11  nd -
2009/5/22 - 628 1907651 1423 . 927  nd -
2009/6/3 - 667 4240 75710 12.08. 1221 nd. -12.97
2009/6/18 - 682/ 1787 7647\ 10207 13.64 nd. -
2009/6/25 - 6520 230 ==7459| 1179 1363 nd.  -12.70
2009/7/3 - 6100 157 7329 | 1301 1370 nd -
2009/7/10 - 588 1 164 _.73.40 | 1387011273 nd.  -12.00
2009/7/15 - 61224 74.02) | 12.94> 13.04 0.0l -
2009/7/23  13.6 624 /2447301 42831346 nd.  -12.57
2009/8/1 - 592.222¢7 7293 1378 1329  nd. -
2009/8/6 - - 218007822 1726 453 nd. -
2009/8/18 - 594 226 7387 1436 1177 nd. -11.85
2009/8/26 - 577 187  72.64 1443 1292 nd. -
2009/9/9 - 612 282 7355 1236 1409 nd. -
2009/9/20 - 617 281 7360 955 1685 nd. -
2009/10/1 - 634 222 7406 1247 1347 nd -
2009/12/23 - lost 157  81.87 1349 464 nd. -
2010/3/20 - 644 416 7910 1329 7.6l  nd. -
NO. 30
2009/4/5 88 553 207 9056 121 823 nd.  -15.66
2009/4/29 217 560 235 9059 123 774 044 -16.86
2009/5/7 - 546 187 89.02 134 934 030 :
2009/5/13 - 540 206 8833 195 972 nd :
2009/522 - 536 181 8573 347 1080 nd. :
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Date CO, He  Rn N, OytAr CO, CHs 3§°C
Flux — (ppm) (kBg/m’) (%) (%) (%) (%) (%)
(g/m*/day)
2009/6/3 - 538 214 8670 219 1111 nd  -16.74
2009/6/18 - 542 139 8588 410 991 0.1l :
2009/6/25 - 537 210 8629 132 1238 0.0l -16.42
2009/7/3 - 532 175 8394 255 1350 nd. :
2009/710 - 527 165 8237 664 1099 nd.  -15.75
2009/715 - 552 177 8570 191 1239 nd :
2009/7/23 140 525 199 8426 265 13.09 nd.  -15.20
2009/8/1 - 525 167 8350 492 1152 0.06 :
2009/8/6 : : 19.6 8285 324 1391 nd :
2009/8/18 - 538 239 8410 341 1248 nd. -1498
2009/8/26 - 526 293 _...82.02 378 1420 nd. :
2009/9/9 - 527 1246 8288 518 1194 nd. :
2009/9/20 - 533 .-255 8429 246 1355 nd :
2009/12/23 - - 205  92.54 WI02 587  0.57 :
2010/3/20 - 557 ) 142~ 9187\ 116,665 032 :
NOz3051
2009/6/3 - 154008 354 8727 | 1542 361 nd  -15.34
2009/6/25 - 5430 208 855100 8054 643  nd.  -16.86
2009/7/3 - 535,295 83.66 | 947 1687  nd. -
2009/7/10 - 533 /31.0%8209 1121 670 nd.  -17.04
2009/7/15 - 541 2867 8205 1150 645 nd -
2009/7/23 109 543 344708520 789 691 nd. -17.44
2009/8/1 - 533 343 8304 926 770 nd. -
2009/8/6 - - 517 8335 571 1022 071 -
2009/8/18 - 542 316 8353 1093 554 nd.  -16.35
2009/8/26 - 532 385 8292 929 779 nd -
2009/9/9 - 538 469 8358 1022 619  nd -
2009/9/20 - 546 498 8638 629 734  nd -
NO. 21
2009/4/2 - 524 340 8246 938 815 nd -1424
2009/6/18 - 533 211 8310 978 7.2  nd :
2009/6/25 - 525 171 80.53 1228 719 nd.  -15.03
2009/7/3 - 524 122 7934 1402 664 nd -
2009/710 - 521 126  79.06 1506 588  nd. -14.47
2009/7/23 169 526 182  8l66 1064 770 nd. -15.08
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Date CO, He Rn N, OstAr CO, CH, &"C
Flux (ppm) (kBgm)) (%) (%) (%) (%) (%0)
(g/m’/day)
2009/8/18 - 526 257 80.17 878 1105 nd. i
NO. 104
2009/4/12 . 524 156 8013 1621 3.66 nd  -15.96
2009/7/3 . 527 209 8053 1446 501  nd ]
2009/7/10 . 524 210 8061 1423 516 nd  -15.03
2009/723 132 521 260 8035 1424 540 nd  -15.17
2009/8/1 . 522 263 7986 1466 549  nd. ]
2009/8/18 - 531 289 8199 1152 650 nd  -1578
2009/8/26 . 522 180 8045 1335 620 nd ]
2009/9/20 . 528 335 8098 1769 133  nd ]
2009/12/4 . 5.8 18339 1084 577  nd. ]
NO. 80
2009/4/5 217 536 1319 8704 -353 939 004 -16.07
2009/429  30.1 515 4133 7877 1829 294  nd. ]
2009/57 - 518/ 70 N\ 7846) 1816 338 001 i
2009/5/13 - 5120 104 7993 | 7.88 1165 054 -
2009/522 - 513w 116 47940 | 745 1280 0.5 -
2009/6/3 . 5210 127 28079 | 4.867+1433 002 -20.58
2009/7/23 137 51270 M0 7834 | 761 11396  0.08 -
2009/8/18 - 51k 42067787 7596 1620 003 -20.79
2009/920 - 513 2149 7723 550 1627 099 -
NO. 56
2009/4/5 235 520 34 7954 19.96 047  0.03 ]
2009/429 207 - ; ] ; ; ; ]
2009/5/7 - 522 357 80.84 1233 683 nd ;
2009/513 - 518 342 8140 11.06 7.54 nd. ]
2009/5/22 509 288 7788 1505 7.08  nd. ]
2009/6/3 516 287 7851 1503 641 004 -23.62
2009/8/19 13.8 512 463  79.05 1404 691  nd. ]
NO. 56 1
2009/57 - 313 52 4835 063 2381 2720 -
2009/5/13 - 434 68 5161 068 1935 2835 -
2009/522 - 472 65 5802 068 2193 1937 -
2009/6/3 . 476 64 5911 073 2240 1777 -9.63
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Date CO, He Rn N, OstAr CO, CH, &"C
Flux (ppm) (kBgm) (%) (%) (%) (%) (%)
(g/m’/day)

2009/8/19 7.5 471 208 5947 0.80 19.55 20.18 -
NO. 75

2009/7/24 122 527 450 8435 611 884 070 -11.75

2009/8/18 - 540 438 8497 691 803 010 -9.82

2009/9/20 - 530 449 8454 671 815  0.60 -
NO. 92

2009/7/24  9.68 516 675 79.65 10.12 1023 nd. -11.53

2009/8/18 - 528  63.8 8222 1160 6.18 nd.  -10.81

2009/9/20 - 540 934 87.66 458 776  nd. -
NO. 144

2009/7/10 - 537 474 15913 51432 2632 022  -6.67

2009/7/25  7.84  5.53 2.8~ 7973 1953 074  0.00 -10.20

2009/8/1  7.23 485 <1518 54531299 32.16 0.32 -

2009/8/18 - 538 4853 5816 121272928 044 -631

2009/9/20 - 541/ 933 %\ 5553 1175 3228 0.44 -

2009/12/4 - 6.59 | 4183 | 857 .4937 0.3 -

2010/2/9 - 5130 w549  56.01 | 12002 . 3182 0.15 -

2010/3/20 10.89°~38.24  0.18 -

- 4.89 41.6 50.69

:* ! n.d. = not detected

85



