o5k HTH P
201147 H st LA - i

ACTA GEOLOGICA SINICA

Vol. 85 No. 7
July 2011

FYE R M SRR B AL FHFIER B X

\ l) ’ﬁlﬁ FZ)’ ;H:,

D K5 Hﬂgbfﬂéﬁﬂiﬁﬁ%ﬁﬂ%{i,soozso;

2) [ R BE AT R R T, B 5, 100037

3) ] R A T 2 B - B 5T, 100083

MEARE K SO R AL 2T R IR AR T S o iz TGRS TR ROR . R

KEWSH

FUL A AR ARL P 9 1050 3t 2 A A 5 T2 B L A DRI R 1 2 X 35 o8 5L 0 30 i 1) K AR K & AR 5K 1) S5 o kA T

PR A WS L XTI JE I A MBI 19 SRR S AT T Ak

5 VR E K B e K TR E AT T I 4

BT o 5 R B L e RO b 14 20 288 JEUU 98 98 4 4t AR 7K £ D Na, SO, BRI NaHCO, B 5 1K Y0 AL BE 7R DUR 07 1k

BER IR R K 5

AR 2R 23 M 2 B SRR U5 LA IR R K O 3 5 SR K HR A I B — R K K R e L 0K

¥ o e [) o2 2R 20 1T 22 B SR K S 3l FERR O T 7KL AS YR ATT 5 BT SR 4 1Y 92 9 4 b SR K F2 200k B R K 5 2% R AR

SRR AP PR —

RE ok B K SO e,

T K e

R R SRR 87 C i AT AR SR K S T B b 52

Rl AUECR I o Z5 5 BT AR . SQ-2 SQ-1T AT R EHE AR M T M R B R AR UK A R B

KGR I SRk KA FALER KIER

IR SCHBER A 2 i i T FR K A i 2 ST
TE 7K SCH T2 7K SC 3 3R 22 0 A i i 2 22 T 1
— TG Bl . T2 B 5T Il A P T KR
AICER VBT TR BOIR O A HLY BT st
AW B A5 R IC ER I [ 0 310 35 S R B A5 R F 5
A5 T 0 2R A M S5 Dy SR I R O AR AR i LA s T O
W K A=A B3 B T S A A RS o R T AN ] 2 7
IR BRI s WF 5 M T K A 2 B £ A i B AR R s
Fo AR RN r i) A T B FG 55 3l SO 5% A% B
TR B 7K SC 3 BR Al 2 30 85 G AR S B0 L il
T AR AR 2 8o U 5 i O X (R R A
1995),

RIRAUKE W5 W Wl A AL W IR 2% 1 K
T3 F A ST B IR OPL A+ DRI AT X e D
JEIE M RAR UK B W B IR Y I A WF 5T PR B R
B A M0 SROK AT T K ST 3R AL 2 AR 53K #r
Y2 -4 78 5 2 P K Ak 2 o0 T 18 78 A B 4%
FhOGER 5 AL 3R A — 5 25 A T A9 20 BRI AR | A
HUHE . AT AR A5 5 KR K & 0 B A R Y 7K ST
HERAL A E R

1 MR H 5

I J 7 b b 4 T G s DRI b T i AR OR T
5000m, AR ZY 1. 8 X 10° km® , Z LN "2 K B 4=
P AT AR 3 JZ |, 72 75 0 m Ji 7 A 3t J2 DR A7 e Ry 5
B UL A . MR R e (3R A AL 1982)
MT K5 HE VR CoK PRV %5, 1996) AJ K I8 I 4 b #4) 3t
Sy RALIESE M) BE EAL A L Hh e B R A (8 P B
) FEG TR B (ER D .

I A R TE e A RS EAL S I 5 B
RERKNS G, i B KR 2 e
B XN RLE ARG A, 2 I i
EMALHAE . AaTTE HREAEE., X%,
DT 224 R0 S4B 5 T 2 1T K B AR 25 AR R HE L A b
KA R T s A A, JUH R R
Xof SR K E LA I S R R T . R DX PN A i
TG BN AE Ak 22, 35 22 3 BN 5 I 4 L B I BT 20
B2 T LR R A S BT KN HUE A
R TR A NTE C NS PN ¥ O Y & |
MR K B3 Bl S e kA RS T XN M K )

TE A SO E K B ARFRE I T H (45 40473001 1 Hp [ 4 57 9 25 J5 98 75 550 H (455 200410100001 36 £ 98 Bl i 2R

mﬁuﬁﬁ 2010-01-19; 2 [8] H 1 : 2011-01-20 5 5 4T 4 4 - AP FE 1
FE# &
i,Emall.zhangZﬂ 7@163. com,

DOI.CNKI: 11-1951/P. 20110715. 0858. 007

RAREE, 55,1981 4, W, AR, BT Lk . IR B 300280, K T K HE X K il FH IS SR T R F 9 e i ik F 5

P £ th RS [ - 2011-7-15 8:58

P 2% B bl < http: //www. enki. net/kems/detail/11. 1951, P. 20110715. 0858. 007. html



1234 oo ¥ R 2011 4
86700 88700 907 00' 92°T00" 947 00"
B5] B5]
0] 00
e 3 —— 1 D R 1T 4 - TEVET
- AR H .

3_3' - ,/ ~~“~ ﬁ
i B SN~ T R R R o~ m
Mgk Ak ks H ~—— P

/‘_\\\/___</ R e
~ B t_/gf - N T RO
ez ~ NUEEE fe S AERERE- LTRSS o
. ﬁﬁi&.u.ﬁg VNN L PEE R — T 1 ﬁ%‘i’z@) ______ g ‘é >
2 S SN e N A
'--.._______-----_ ----------- f{% ===
Je
90 km
S (T N R BT SR 7 RGBT IR oy
vl i i - cezg FEITIX.
Béﬁrﬁaiu:rﬁy%éaults Basin Bourglﬂﬁary Izsec%lgig?gu%gymal Thl{?niagigggrt;ral I:lStu ;E\rea
86 00' 88°00' 90°[00' 92°[00' 94°[00'

BT FEYE 45 o i o R 43 17 B (B R R A2 45, 20032 80
Fig.1 Tectonic sketch diagram of Qiangtang Basin Qinghai-Tibet Plateau(after Yu Jiaren et al. ,2003)
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Table 1 Chemical analysis results of fountain water in Qiangtang Basin

K AL (mg/L) Kis
B 5 Bk 3D 3150 IR A S A CH; | a%C | SR 7571%
K Na | Ca | Mg | Li Sr | Rb | HCO; | SO% Cl- Br 1 Qe
mg/L %o (0N FoA ok | B4k (<1075 (Ko

SQ-1 3 | 24.2]34.11]42.9(0.032|0.36|0.007| 294 33.7 26.6 | 0.041 | 0.005 | 311.945 —108 —14.5 it 1928 ik 754 wIK 10.4 NS 2.3
SQ-2 | 12.7]98.8| 51 |[51.3]0.16|0.65[0.056| 406 116 82.4 | 0.063 | 0.01 | 616.139 —107 —14.5 i 4 T8 ok 58.6 |—52.4] TFHE& 0.9
SQ-3 | 6.95|82.5(30.4 |33.4]0.097|0.59 [0.002| 278 73.2 66.8 | 0.061 | 0.007 | 433.007 —105 —13.6 | BREREMA | kK 44.5 |—49.7 LFHR 0.1
SQ-4 | 14.1 | 246 |55.2|47.4]0.33|1.68 [0.011| 181 345 275 0.076 | 0.004 |1075.301 | —102 —13.6 BB | BURK | 1007 B K 0.1
SQ-5 |5.26]27.7|30.6| 46 |0.081|0.72]0.006| 310 32.5 24.6 | 0.052 | 0.005 | 322.524 —104 —13.5 T PR 784 RK 12.7 TR 1.7
SQ-6 6.8 | 34.9]23.6(58.9]0.09|1.74|0.008| 342 58.3 28.9 | 0.054 | 0.004 | 384.296 —104 —13.4 i IR 4 784 RIK 128 | —64.7 &Kk 0.1
SQ-7 15 | 75.5|51.4(55.2(0.22|0.24 |0.006| 447 59.3 80.8 | 0.026 | 0.002 | 561.194 —118 —14.8 . B2 A 7Y K 23.1 |[=37.3 IR 0

SQ-8 12 | 206 | 157 |62.1|0.34 |6.58|0.023| 862 113 217 0.06 | 0.061 | 1205.164 —118 —15.2 | BRER AT | ik | 7.8 TR
SQ-9 12 | 86.6|69.6|65.3]0.25|0.57 |0.023| 1059 36.5 125 0.04 | 0.009 | 925.392 —104 —13 Tt 12 4 784 wRK 24.8 |—43.5 TR 0.1
SQ-10 | 120 | 1351 | 464 | 247 4 [4.79]3.23| 2081 602 2133 0.43 0.18 | 5970.13 —114 —13.6 AR K 13.6 7t % 0.1
SQ-11 [23.8| 221 | 183 | 202 | 0.66 | 1.34 |0.008| 1698 251 104 0.062 | 0.027 | 1835.897 | —130 —16.5 | fREREMNTY | RUSK B K 0
SQ-12 | 16.1 ] 128 | 103 | 161 | 0.3 | 0.48 [0.006| 1132 211 76.2 0.044 | 0.005 | 1262.135 —113 —14.3 WERAN A | sk 11 B K 0.1
SQ-13 [ 22.4 | 396 | 194 | 46.3]0.68|0.97 [0.026| 1159 150 312 0.08 | 0.012 |1701.968 | —102 —14.1 | REREMAE | BOdok | 2.4 TR IR 0
SQ-14 | 23.4 | 444 | 237 |52.5]0.85(1.08|0.03| 1294 153 414 0.1 0.014 |1972.974 | —110 —14.1 | BRER AT | SRR 4 IR 0.8
SQ-15 | 7.08(88.7|58.7(37.1]0.17| 1 [0.012| 213 208 76.6 | 0.042 | 0.009 | 583.913 —112 —14.7 T R 4 25 ok 14.2 TRER 5.6
SQ-16 [ 6.78|93.6 | 25.1]20.6|0.21{0.41]0.001| 259 48.8 69.9 | 0.036 | 0.013 | 394.95 —91 —12.7 | BREREMAE | kK 10.7 S 0.1
SQ-17 | 4.94|64.6|26.4| 21 |0.14]0.47 [0.001| 206 72.2 39.4 | 0.037 | 0.02 | 332.208 —96 —13.8 | BRERAMTY | WK 21.1 | —46 | IR 0.1
SQ-18 |8.49 | 438 | 80.2|54.3|0.17 | 2.54 |0.001| 394 299 529 0.14 | 0.013 | 1608. 854 —108 —15.3 BRERANTY | fUEiK 8 AR 0.2
SQ-19 | 9.6 | 1091 | 376 | 528 | 0.43 | 6.43 |0.037| 1655 724 2476 0.47 0.02 | 6039.487 —97 —13.5 AR J K 9.8 IR 0
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Chemical Characteristic of Fountains in the Qiangtang Basin,
Qinghai-Tibet Plateau and Its Implications

ZHANG Zhipan" ,ZHU Youhai” , SU Xin ¥
1) Exploration & Development Research Institute of Dagang Oilfield , Dagang, Tianjin, 300280; 2) Institute of Mineral
Resources, Chinese Academy of Geological Sciences, Beijing, 1000373 3) School of Marine China University of Geosciences
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Abstract

Hydrogeochemisty has a wide application in oil and natural gas exploration and better effects have
been achieved. Gas hydrate has similar origin and formation mechanisim as conventional oil and gas. This
study investigated hydrogeochemical anomalies of gas hydrate in the Qiangtang Basin of the Qinghai-Tibet
Plateau. 19 fountain samples were collected in the Qiangtang Basin for analysis of chemical compositions,
H, O and C istopic compositons, and aqueous methane. The fountains in the Qiangtang basin are divided
into Na,; SO, type and NaHCO; type based on the Sulin’s classification. Mineralized degree of fountains
indicates that fountains are dominated by low mineralized fresh water. H and O isotopic analysis also
suggests they are meteoric water in origin. In addition, carbon isotope analysis of dissolved methane,
which was deteted in the fountain sampes, also indicates that fountains are underground water related to
oil fields. Integrated research indicates that fountains in the Qiangtang Basin originate from meteoric
water. A certain amount of methane was detected in each sample andd' 3C analysis for the samples containg
high content of methane shows the fountains are variously affected by underground oil and gas reservoirs.
In conclusion, SQ-2 and SQ-17 may represent the possible positions of underground gas reservoir or gas

hydrate deposit.
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