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Abstract CO, is the main gas component derived from magma at the dormant volcanic regions in China, and the volume percentage
contents range from 80% to 99%. The micro gases studied here are CH,, He, H,, N,, Ar, O,, H,S, SO,, CO etc. , the CH,and He
among them are the most important gas components derived from the mantle magma. The *He/* He ratio is the most reliable indicator of
the mantle matter; and also the distinctive carbon isotopic compositions (8 C) of CO, and CH, derived from magma distinguish from
the shallow gases. In the Tianchi volcanic area, Changbai Mountains, the monitoring results about the carbon isotopic fractionation
between the CO, and CH, suggest that the local mantle magma disturbance happened, following Wangqing Ms 7.2 deep-seated
earthquake on June 29, 2002, but a large-scale upwelling mantle material would be not occurred. This fact means that there is not

immediate volcano eruption danger at the studied area.
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The CO, contents of various gases derived from

magma at the dormant volcanic regions

The chemical compositions of the gases derived from magma at the dormant volcanic regions in China

; N A2 R (Vol% )
QTS R N/ Y = 7N - -
He* H, Ar N, 0, CH, Co, co* H,S* S0,
B BETIHS 16 88 0.18 0.05 2.22 0.42 0.98 94.79 18.8 2433 36
Mul | URES Hb B 16 4.4 0.36 0.04 3.15 0.20 0.04 94.95 19.7 1116 48
2 T BV 8 0.8 0.62 0.07 3.15 0.24 0.01 94.01 12.3 239 111
KILFEARA 3 122 0.02 0.08 4.42 0.24 0.44 92.46 25.6 1050 244
A TR 13 160 0.04 0.15 5.56 0.38 1.61 90.10 — 0.359 0.041
KA | dalsgss 10 207 17* 0.52 9.76 2.39 4.15 83.45 — 0.050 0.050
K 1 19 24 22+ 0.10 2.55 0.59 0.29 96.06  0.025  0.170 0.061
A 2 5 44 8.5% 0.12 7.70 1.32 0.28 92.05 — 0.056 —
HKIE | A FET 4 248 13* 0.08 4.90 1.47 0.02 93.41 1.69*
Ki 4 12 126 23+ 0.17 7.64 1.08 0.38 90.20 4.814#
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derived from magma at the dormant volcanic areas

Distributions of the He contents of various gases
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Fig. 3 Distributions of the CH, contents of various gases

derived from magma at the dormant volcanic areas
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Table 2 The He and C isotopic compositions of various gases derived from magma at the dormant volcanic areas

3He/*He 4He He (K3 (% ) 3'*C/%0,PDB
KX A FEAKL 6 NG - - -

/107" (Ra) Hiu g Hh5e =5 €O, CH,

T 15 6.03(4.30) 163 54.87 44.94 0.20 -3.61 -18.8

i IR Gk 16 4.39(3.13) 7.7 39.44 56.43 4.13 -5.18 -19.0

TR HAAH 8 2.27(1.62) 1.0 16.65 51.55 31.80 -5.24 -21.5

KBRS 4 7.54(5.39) 190 68.82 31.21 0.17 -6.49 -27.3

T 13 7.71(5.51) 103 70.15 29.54 0.31 -6.92 -26.2

Kl PhESAA 16 6.69(4.79) 29.3 60.76 38.15 1.09 -5.18 -36.0

BB 2 5 7.03(5.02) 23.5 63.83 34.82 1.35

KINFEAS, 9 7.71(5.51) 110 70.15 29.56 0.29 -4.03 -48.3

FREM PR ETE 4 4.24(3.03) 135 38.57 61.20 0.24 -4.45 —44.4

KILFRES, 10 4.21(3.01) 37 38.22 60. 92 0.86 -6.55 -47.2
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Fig.5 Ratios of *He/* He of various gases derived from

magma at the dormant volcanic areas
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CH, in the various gases derived from magma at the dormant
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3.2 CO, %0 CH, s EME L =R A /K (5" C &)

AR TAES, it CO, i )& CH, , Fof [F 4 2 il ik
SESLE R R 8" C (%R, SR A [E b 138 I A9 PDB 45 i
(Craig,1957) .,

8"C(PDB) = (Ryy/ Ry — 1) x1000 R = “C/"C

HRAEFAIZ AR Mz, o FZEARIR A X
SR CO, 1Y 87 C HARLTEREI M - 2. 9%0 ~ —7. 6%0; I\ CO, K
8V CEA , BRI I 1L XA 51 R A5 40 PRI K L X3 Y CO,
f 6 C (LA |- #B7 /r SR YR B ) & C (E AR b E (-
4.7%0 ~ — 8.0%0) Z N ( Pineau et al. , 1976; Moore et al. ,
1977) o Wl A XA SIS A i CO, 1 8% C B AR X455
FLIF W] B 5 0 MR T30 3l DX T TR b J2 A AR
WS R @A . IR 77 A — B M DU AR
JRAA CO, , B RITRA AT A& CO, /Y 8" C TR ( L E &
4, 2006) .

o [ 2 BRI AL X AR CHL ¥ 67 C (BB 1k St
M =13.8%0 ~ —48.9%0. 7% K111 X Z[A], [6]—4~ K 1L X AR H]
PRI AR Z 8] CH, i 8 C 22 ik, LR &2
TR, N OCEREMITIE . P ERER L X EEEHCRESR
PRBEHICR S CO, A1 CH, 1Y 87 C 22 [l 56 ZoR TI&1 6.
3.2.1 A KW X CO,4= CH, %9 6°C 14

ELA I vh ok LU X AR OR IR CO, 1 8P C H(£2) 3k
MIBN, 50 THUE A TR 50 R 3 3 AU 1A CO, 1 87 C
(B M4 BRI R #5 1fi HL5 CO, kA4 1 CH, 1 8 C
AIRFER AR (E T) o FRATHIE , 76 H b XA 3 2
TOURR A TR I 0 A A= A Yy S 5 T 2 B W A8 VR Y o
WA, 76 [ — b X, [ S U 1) 2SR I S8 0 R B 1Y)
BT, CO, 1 CH, 1 87 C {HAT B AR I a3 1
IR, BIERXFPAS AT REA AN IR, — AR R 7 K 8l 12
SHRVERL, O — A RRN R PP E . RN R %018
A F R 2 T i 25 S5 2 B, FE AR ) B i A ad Rt v, B
HBARM FA RSN R, fE R —AHb X, 248 [F] >k 5
HIRER Y BR 1] E 3T A% I, o s AR Y ) 437 3% K BE 75 o 3 3k
2, AR Z S CO, Fl CH, 1Y 6 C R B8 A% 2 2 I 24 4K
), XA [R) 6 3R Bl 3 28 03 AR T X T [ 6 R 11 i R
F, SERr bR IR EE R4k, Rl 38 3546 4318 e R o 25 P
Hr /e R BB R 208 R A . B RS R EHR], CO, F
CH, 22 [8] ¥Rl [/ 457 2R 43 788 -T2k 717 R 2658 38 14, Tl CO,
CH, 22 [ P B [ 37 28 3V - 6 98 -850 87 C (I 8 1k o

32 BoR, B P JOL X K FR AT CO, i CH, 87 C fl
WA R R AR AR I Y 67 C (AR 2L (] 7) o i FAtb
TR R — A4 X, B DL K LR A A CO, F CH, 4RI
8" CAHL AT filg S Wl g S L3 WRAR B B SRR IX SR B8 A T K 2
Sto WAL 8V C AR T ph K ILFRAY T CO, 48 Z LAk IX
CO, ELA 5 HLAR) A PR 14 6" C {8 5 CH, 1 8" C {ELEMEAIG, {5,
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ARRTREIF AN RE5E 42 U AL T35 () 52 3R 2308 PP A 4 o ik i)
FATVRATIATE BN 1A VA B 22 5 KU ETHE
Rt R b i) 3l 2 0348 LA R 7 Uk T R e i R Mg A2 ik A
FI A

AL L R R AT CHL [ 87 C {HIN 7 L 43S
K ETHER SRR 1 3l g 2 o0 T T RESEAAS T . TR
IR MR X, TRER AR T P R e B I CH, 35 i B 1ok
WREE P R AT, ISR S T B2 R AR5 1 Y . CH, +2H,
0sCO0, +4H,

X AR R A H, AR, 3X 55 19 b B b X
OSBRI GORMAE AT o A SR I% NE FT  B Z5 1 45 B A 4
(EEEE,1999) , X A FHGA
3.2.3  AK#EAKLK CO,% CH, 8 6°C 14

2 R, HORIEMLK L X CO, 2 B ML 71 1) 5 Bk 11
8" CAH; Horh AL BR AR CO, 11 87 C S BIE K - 6. 55%0, 1]
BALTF AR CO, 1 87 C FIMH( - 4.45%0) . X5
Ji#5 1 L DX PR 0 HE AL, It PR [ Al T B 5 2 R AR
L R BRI XA RS 25 A K

PR BRI HOR IR AN CH, 1 8" C P BIfE H BT,
X5 TR L K L BB I K B AN 280 AR K. Sk
P b DRI AR T A B TR R A2 2 A
B [ 37 2R ZH S0 AY 28 S BH Al KL X BB 22

(EATER S IZ X CO, M CH, 1 87 C 5K il kil
BRAA AR L (&L 6) 5 [ Ao A7 2 LI e SR U5 CHL I
8" CAH B, AR AE KA AR W) <k h CH, 1 87 C fH
N —45. 0%o( Deuser et al. ,1973) , F{EE I FIH CH, ()X Fp
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CH, H BRI RE IR A 67 C (B A 17 10 T BB 55 1 3t o5 0 1
PV T A 5 0 R A I R A G, R U, R U AR
(TR 28 3l ) 24 A T 4 2R ( B S E 4%, 2006) . (H
(B0t AN B 52 4 HE B L 0 R 38 A7 S B 35 A IR 87 C {H
CH, 5 2 1R AT RETE o

4 EPHCAKINX CO, 0 CH, RRRIRIfL
s

I RIR TR X 1 3 A A AT AR T A i T 3
WG B2 — o TEMRIR LK., Bk 1] 57 2 000 3 12 2 B P
H B AARIR R B ik 2 —o X — 7 HE R A S
SRS A [R5 CO, 1 CH, W R 35 B (9 IR 2L 4%, 5
— 7 THI 2 T 3K P R AR A A R TR A T A L [ AR 25
5y 1 B ) 57 28 P-4, T V- A4 B0 1R P pR B, — R
U, 78 HOR IR AR e B I o0 i U DX i o L 1 L Tk
6K, FLII07 26 4 7 26 FF i) PR 46 0 A 3k BT PO - A e
2 SOOI AR B T 5 R X, AR L 2 A R
F [ 48 22 A 56 R AR 45, FFEOR B R ok o BB FRATTAT
DAARAE X CO, 1 CH, #Y 8" C B A0 I i 45 SR 15 R IR X
P 5 DR X R TR

AT IIFRATHE K L Kt K Ly W 0 v 2% B, 7E 2002 4R TE
W72 FIRRIE I T SAE, SOl X R RS L ER (L
SRR BT BN B Y 5 4B k. {H 2003 i1 2006
AETRURONT DX PAL 28 S0 5 A B U X 3L 3 i 2 A (s
KL X = S TR A R TR AR IR i TR X 1) L B AR R B A iy
FAE(F3) . XERY, XRERBIRATEET R T KT
HRAH BRI, (2 B T G & A 7= AR K = 1
ST M e R G BT TR . X — S5 T EERT
DK A L Sl A TR R S

Table 3 Temperatures of the latest reservoirs of the various gases derived from magma at the Tianchi volcanic area

) SR R . . 8" C/%0,PDB o
() Rt H HE(C) co, o, AC PEX L (C)
K[ 9# 030819 74.7 -5.5 -36.6 31.1 232
(P 060826 75.0 -4.9 -35.9 31.0 233
K1 16# 030819 72.5 -5.4 -36.0 30.6 236
(PE=AE) 060826 72.0 -5.0 -35.8 30.8 235
L 1# 030818 56.5 -6.9 -30.4 23.5 316
CHEF BT 060825 58.6 -6.4 -30.8 24.4 304
W 1# 030820 14.2 -3.7 -47.9 44.2 146
CRIIFRAS) 060827 13.0 -3.7 -48.9 45.2 141

# AT A 2100000, o, =7 3675 x 10°T ~2 +2.2649 (4fi Bottinga, 1969)
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CO, il # (5 80% LA, i & vl 3k 99% LA 1 g SR
/¥4 CH, .He .H, .N, .Ar.0, .H,S.S0,.CO .Rn ﬁff,,\:p
CO, .CH, il He J& I {E 15 55 W 11 B 420K B 25 SR i <k 4L
I3
(2) AV SAR He 1Rl 4L (P He/*He ) &
ARG K 1L DX T2 14 Y 00 I PO 4 7 1 S0 S R TR
CO, il CH, b ELA RAAE 11 D3] - 5 AR A B ) o7 28 401
(8" CAH) , T HL 8 22 1o (B [ 107 2 4 MR 52 T 48 7 A< Mk e
J TR X AR
(3) KA KL XA CO, F CH, (4 5k [0 28 4348 W
%Er 2002 4FIETE 7. 2 HGGE BARTTRES | & T B KA
Ep ) SRS e IR (E PN S N B S Sl X 7l W NS A N
% T%ﬁaﬁtﬂﬁm“””ﬁ%ﬁmmiﬂﬁﬁ XEE, KA
1L Rt Ly DR 1 AT e A KLU e 2% T Bl R SE fE R .
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