L B R
GEOLOGY IN CHINA

937 B2
2010 4F 4 H

Vol.37,No.2
Apr.,2010

1&R CO, iEW A CO, SRSB4 4

HEE 1 R HAXE AEHAS

(1. AFKFERFAF L TH AT 210093;2. F B GG IR TF LA R LG 6 bR LT, L 14
214151;3. Y EHA FRAHAFHEHT R F AR EELEE KN KM 550002)

RE MR CO, 2 YA HERFHERT BT SUR 2 — B SR AT, Ab T I 525 09 b 08 i (kB A R
14 S R I TCRE 07 i b R P9 S BB S ) 5 1) A i Y e AR b A P B 4 2 A HLO B CO, S AR ERIT
Z CO, UM I S BAT DR IR AE | 55 3088 3 PR 2 DDA ¢ (R AR S CO, “UZ I 6 R BF SN BAF A S, A
SCOY BT M A B 2H I P B R DR A 5 P A8 R R R R R 3 0 A T A A
I I AR P A A AT 30 CO, UM RO IR B9 BRI, W7 2408 S W oy 5 0 B R AR 2 7 RAEAR LT
T 2 H] CO, IR AR 4 A ] X B B 3% AN A ASL R BT 380 B P 7 340 B 3 2 o e 0 2 ARG 301 4 B o 9 AR
53, AN [F] T 1] W 28R A X 24 S SR PR 00 A7 A 3 X

* 8 LI CO, I TR M AR MR CO, U

FE S %S .P618.130.1 XHRIRE A

g rhAEE R ER ¢, EELL COo, IBAIFED,
HhBRIE ZIE 824, Hul ) JoT— B R 22 W b g
B & WS AR Y 4 4y 46 CO, H, H,O N, .CH, 553
I M A LIRS B0 AW L ) iR H i
FEAE LS A, LS AR TL TR M T A MR AL
f4 D13 Sl B2 5 A AR R R rp R O TR BRI R R
HZ5AF 480 R 7R 6 RET 4L X DL R
KA R PR AT 1 FH Aok 2 S A i 3t 1A 1)
Z 509 W ARAEE S KRR E CO, ke 5t
FE R ELE CO, MK Z 4 A e ALK LG
Sy, AU P E AR A AR RS Bk 2 BT 29
A~ CO, S, Hh K280 co, & it 90%,
B IR F] 99% L I i 24 il it SR R 2 b
BRAb 2 | A B ARRRAE B B AR Ll P A T BT
CO, MR AT T 5007, BN 5E BR8] K&
B Cco, [ 5 e R W s A B R 4
3‘%%\[1310

ML 2EH X CO, S A5 32 22 4 vh 7E i A

I #5 B #.2009-08—01; 2 [E B #1.2009-09-21

XEHS . 1000-3657(2010)02—0495—13

Jy e sl BXE CO, KR IR co, BT
A S F &S CO, SMIMIE L OC R 55 77 125
BT A SCHE A HUS AR5 % AL AR P B
fe2E R e | a8 AR RFAE A LA | LUT B34 B
], WEFRR R KA A S CO, AU O
F, AT B3 e W 2475 20 55 5 R0 sl 0 i I
CO, BRI T | 45 CO, I LA |5 M
X CO, MBI A — e R4 X,

1 ¥l Co, K

TALR I CO, 2k b B S AE B B A 18
TR CO, | R  38 A 78 5 A A2 N, Wk R h A
Z AR SFE R cO R B F 2 m Al Co,
F B R T e AR e R ST A COo,,
PR M A S A T 0 2 R SO TR Y C O, HE
TR B O R A B R R A R A R AR, Wb
[ SERP YN EATE SO =) | =R Y A DS
INFE BT 4T, b A LV & A AR

BB . E A A TAEBBHE 2007 48 HE Rl w7 IS E O3 H (070902) 788,
EE® A PS8, T 1978 A4 WL, TR, 322 KRR TR IR A M 3R AL 2 T Y ; E—mail:Shenbaoj@163.com,,



496 h [

i 5t

2010 4F

LB EZ R R COY, HAT, b i i b # &
YA EELE T 3 NI TR . R AR K
Ll AR RIS, L P A — LA [0 BTt %o 2 1L g
I SR R AT W e AR i SR
IESEH P& KRET HO.CO,.SO, M2k S
& H,, Wifi K%, CO, THHHA 2.1%~40.9%; —
VD QB bR N N T D QTP R OE R s
IR FR G R R R R o A Ry 4 A R R R
Py b s S RS | O AT DU T A SRR 3 A
il e VF 22 YR ) 1 A A B R B RE R B L
g fE7E C—H-O WARM >, £ H H,O.CO,,
H, H,S M —SEf A AR S0 AL ZE AR SARA 43 v,
CO, T IAE 80% LA L, A IR T Hh R URHE 1Y) 75 2K i
H b 2 PR A BE Y B K LU B B B AR T
KR CO,, XL FH B R co, A5
M) 43.1%~56.3%, 3 U ] $22 b IE 52 T M 35 4K op 47
FERIE CO,; — R LA FA i TR 1 AR K
LA B ) 2B B UM IR R SR L co, i
CO, K B b XK LS T B AE 24 19 04 1% B
CO, A, BMTET R KA o0 1 L X AF e A B R
CO, AR, 76 40T LG8 I Rk co, 1B Tel
R A UE A R 2R TR R R AR P A K
CO,, HulE & & CO, YA 3 258 o SR 128
B (1) W I b AR B, 5 A R AR R A
M1 65 A2 A RN A AR B g R R W
e 15%107, HH L cO, B R AF7E ik 5 K
BB 43 5 Trall A5 A% 550101 4 B3¢ 75 50 (50~250)%10°7°,
H L g —A~ KA COo, 1%, (2) BT e
R 1 0 RS I R 1 B BEOR U | Hay SRP AL H,O
CO, Al 4351 i BRI TR B 1Y) 5% 81 129% , b DA
iR A6 T8 AR TE OB R 14.16Xx10° ¢, AERRFR R TE =X
RS 2 R 6107 ¢ Jaq & BB IR AL A W1 E X
FEAE, XL PRIG Y) 0E E A Hbo J5oK 2 I K B
CO,,

2 b A R K L T A

2.1 Mubg i A o R 4% I BB R

Shmulovich P TA Ay b 115 I 44 7™ 4% 1) ) 3 Ak 2
SR 2w BRI AR B a3 ()N 5 3 5 P B
Wy I i) I A R o) AR S, MU R AR R E T
LA MUK (VA A R, BRI 2 b 3K P S i o A o i
A% Ay S5 0 BR AR 2H 4317 i It K v %) A I SR K Y A

HL B BRSO 2 AR iR O — A AL R B 1,
LS 9 K X LA 3 G 5 7 [0 1) e FRL SRR TR Y S
FAE UL FXHE L B, M SR S LT AR A
AHLA P BER R K= CO, BRI H
I S C O, BT A1 7 B He M I Sk MR &2 |
gk HE TG B CO, TT LATE i ER U5 M i of 72

it 14k P 90 B AR AR R 1 I A O, T Ak
XA A R EZWER | co, I g
PEAERE A LAY MG ALK RS BE A, PR
1R, BT ST O I AR 1) AR PN S 20 L
BB R S AR R SR R I ) E A2 RS R I L A
e 5y 5 3038 A e A A AR TR 48 Ak AR T AL
it co, Riz® , A KE CO, 5RIEW i
e L R ) B RS | 5 38 3 W Bk 58 0 3 J2 skl T
ek V32 S 3 5 A 1) SO (S AR VS A B A% A
B AR R S B W B Y CO, Al B RN
Rl b1 25 1, 3t 6 SRS IR

b 3 A B 22 A i R | M Y A s R
5 B i 50 21 43 2 Z2 Fh IR R A s i), (E LR A 45 1 A
FOREIREE | Ballhaus®F8 H | FUR JE (fo.) e T Hug
TRAAR B 20 53 Pl S AR BB 4 4000 8 5 v, e 3
R 2 H,O il CO,; 4 R B AR | g
TARFIZE £ HO Al CH,, Matveev M) S5
S (R )R A FUR AL R & oy A
B co, Ml H,O & &/, 1 CH, H, CH, & ik
Hahn,

SR 55 TR 3 AR G | M I IR ke M
DR Ml 5 PR R TR I T 25 5 5 Io8 6 S5X AN []
A 35 A5 b A4 15 AR P AR PRI O R0 T SRR S
TARIE R LRI R | I RAZE H b o b 35 #1485 5 07 A
PR A L2 B R R G 3R (3% 2), A WFoe I | Hb

R1 HIBRIK D (%) 5 FIRE (fo) HIKF W
Table 1 Relationship between mantle fluids and
oxygen fugacity
Sfor CO; CHs CiH¢ Hz H0

H,0-CO, 62 03 0 0 935
H0 WKfE 22 23 0 03 95
H,0-CH,4 0 226 04 16 753
CH+HyH,0 0 654 1.5 37 293
Fe-FeO 0 81 19 54 117

SiC-Si0,-C 0 91.9 19 59 03




ERYESE TR 528

IR CO, L M CO, AR I 5 43 H 497

%2 b BAE TR X U A 1A AL 43 B )

Table 2 Control of geological structure setting over mantle fluid composition
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Fig.1 Distribution of Cenozoic intrusive rocks and CO, gas reservoirs in Jiyang depression
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Fig.2 Geological map showing volcanic rocks and distribution of CO, gas reservoirs in Jiyang depression

1—Paleogene overlap pinch—out line; 2—Fault; 3—CO, gas pool; 4—Unknown age intrusive; 5—Mesozoic volcanic rock;

6—Paleogene volcanic rock; 7—Neogene volcanic rock
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Fig. 3 Spatial relationship of deep faults to CO, gas reservoirs in Jiyang depression
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Fig.4 Relationship between Gaoging—Pingnan fault and CO, gas reservoirs
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Fig.5 Model for the accumulation of carbon dioxide gas in Yanxin area
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Origin and evolution of mantle-derived CQO,: A case study of CO, gas pool in
Jiyang depression

SHEN Bao—jian"?, QIN Jian—zhong’, HU Wen—xuan', HUANG Zhi—long’

(1. Department of Earth Sciences, Nanjing University, Nanjing 210093, Jiangsu, China; 2. Wuxi Research Institute of Oil Geology, Sinopec,
Wuxi 214151, Jiangsu, China; 3. State Key Laboratory of Ore Deposits Geochemistry,
Chinese Academy of Sciences, Guiyang 550002, Guizhou, China)

Abstract; The study of mantle —derived CO, is one of the frontiers in Earth science and is hence of great
significance. Mantle fluids in supercritical state possess high dissolving and diffusing capacity and serve as an
important transporting carrier of energy in Earth’s interior, with their chemical composition being mainly H,O
and CO,. Many scholars believe that mantle fluids play an important role in the ore—forming process, but research
on their relation with the CO, gas pool is very insufficient. Along with the magma rising, the relatively insoluble
CO, gas will be the first to release with the temperature and pressure reduction of the magma, and the favorable
tectonic environment is likely to form the CO, gas pool. Many of the world’s regional magmatic activities and
fractures have formed CO, gas reservoirs. This paper analyzed properties and influencing factors of mantle fluids
exemplified by the study of magma and fault characteristics of Bohai Bay basin in eastern China, and discussed the
ascent and evolution process of mantle fluids. The authors believe that mantle degassing may be the main material
source of CO,, and that fault activities provide passageways and space for magma uprising and gas migration and
accumulation. The favorable sites in search for potential CO, gas pools lie in magmatic activities on basin margin
and intersections of faults of different directions.

Key words: mantle—derived CO,;supercritical fluid; degassing of magmatic fluids; fault; CO, gas pool
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