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Abstract: Significant progress has been made in the exploration and development of shale gas in the Wufeng—Longmaxi Formation
of Sichuan Basin, but shale gas content varies greatly among different well locations. Through the analysis of formation water
salinity, geochemical index and formation water type in Well-PY IHF, Well-JY1HF, Well-NY1HF, Well-LY1 and other wells in
Southeastern Chongqing, it is found that CaCl, water type reflects good shale gas preservation conditions, while the water types of
NaHCO; and Na,SO; reflect formation water and atmospheric water are interconnected to different extent, leading to a relatively
poor preservation condition. Based on the characteristics of large— scale faults and residual syncline structures developing in

Southeastern Chongqing and the formation water characteristics of Wufeng—Longmaxi Formation, the groundwater seepage mode
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can be divided into two types: the infiltration type in the large—scale fault development area and the centripetal flow type in the

residual syncline area, corresponding to different shale gas preservation conditions. In the area with large—scale faults, the surface

water infiltrates deeply along the faults, causing great damage to shale gas reservoir, most of them contain few gases. The formation

water in the residual syncline is centripetal flow, and the deep part of the syncline is relatively well preserved. The surface water

and the formation water form a free alternating zone at the syncline edge, and the preservation condition of shale gas reservoir is

poor, thus the gas bearing property is poor. In the core part of the syncline, the closer to the core part, the weaker the influence of

atmospheric water infiltration is, and the better the preservation condition will be.

Key words: Southeastern Chongqing, formation water, shale gas, preservation condition, salinity, chemical index
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Fig. I Major gas fields and typical shale gas wells in
Wufeng-Longmaxi Formation in Southeastern Chongqing

(According to reference [16])
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Table 1 Sampling data of some wells in Wufeng-
Longmaxi Formation in Southeastern Chongging

iR G (m) KAEMF I (d)
PY1HF 2136~2 159 47 ~1245
PY2HF 2233 ~2260 4~ 157
PY3HF 2753 ~2780 192 ~ 1 005
PY4HF 1899 ~ 1915 10 ~ 269

LY1 2818~2824 124 ~ 133
NY1HF 4399 ~ 4 406 165 ~ 497
JYIHF 2408 ~2419 96 ~ 218

JY1-3HF 2409 ~2417 0~45
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Table 2 Effect of fracturing fluid on salinity of
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Table 3 lon content of Wufeng—Longmaxi Formation in Southeastern Chongging
- BT (g/L) BT e
I K+Na' Ca® Mg cr SO HCOr (gr)  CERG)
PYLHEF JEEME 10.884 ~22.510 0.585 ~ 1.053 0.046 ~ 0.157 17.219 ~36.470 0.041 ~0.566 0.186 ~0.623 29.8 ~54.6 2136 ~2 159
S 14.851 0.776 0.076 27.705 0.234 0.376 43.98
PYOHE JEFEE 4.674~12.992 0.310~0.613 0.032~0.054 9.359~25294 0.005~0.070 0.310~0.650 15.0 ~39.2 2233 ~2 260
SEX{E 8.546 0.392 0.048 15.095 0.040 0.549 24.64
PY3HF JEFEME 13.120 ~ 21.380 0.078 ~0.991 0.012~0.117 24.066 ~39.298 0.032~0.165 0.310 ~0.652 38.0 ~59.3 2753 ~2 780
S 16.085 0.830 0.072 31.102 0.104 0.376 48.58
PYAHF JEFEE 4.989 ~ 13.273 0.299 ~0.761 0.005~0.095 8.895~27.881 0.036~0.114 0.124~0.898 15.1~42.1 1899 ~1915
SE{E 11.354 0.600 0.071 23.928 0.068 0.289 36.28
- JEFEME 11.516 ~ 11.770 0.245 ~0.269 0.038 ~0.105 11.174~11.528 8.991~9.117 0.888 ~0.941 32.9~33.5 2818 ~2824
S 11.618 0.257 0.065 11.344 9.052 0.900 33.25
NYLHF JEFEE 7.759 ~ 10.819 0.147 ~ 1.634  0.004 ~0.029 13.423 ~25.295 0.004 ~0.138 0.279 ~ 1.582 23.5~38.3 4399 ~ 4 406
A 9.160 0.327 0.017 17.050 0.051 0.647 27.26
IYIHF JEFEE 1.384 ~ 14200 0.049 ~0.373 0.022~0.081 1.926~21.509 0.021 ~0.360 1.448 ~1.550 4.1~37.9 2408 ~2419
S 6.515 0.174 0.043 9.542 0.229 1316 17.75
JEFEME 1.372~5.877 0.162~0.249 0.095~0.113  1.385~8.666 0.123~0.823 1.491~1.538 54~164 2409~2417
JY1-3HF
SEY{E 3.625 0.205 0.104 5.026 0.473 1.514 10.90
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Table 4 Geochemical index of typical wells in Southeastern Chongqing

5 RATEY e FGEE R e TRIRER i R 5 Ak R (m)

0 FEE 54.04 ~411.72 041~072  6.24~17.19 0.11~3.29 0.19 ~ 1.07 CaCl, 2136~2159
PY1HF

SE(E 204.76 0.54 11.63 1.17 0.56

G 65.95 ~ 238.04 0.48~0.70  6.60 ~12.90 0.03 ~0.42 0.59 ~1.91 CaCl,  2233~2260
PY2HF ;

S 141.42 0.56 8.33 0.26 1.52

0 FEE 84.43 ~ 961.09 0.45 ~ 0.68 6.60 ~ 32.50 0.13 ~0.45 CaCl, 2753~2780
PY3HF

SEH{E 315.75 0.51 13.21 0.33

JEFEME 146.87 ~1209.20 0.46~0.54  6.10 ~ 65.04 0.16 ~ 1.27 CaCl, 1899~10915
PY4HF

I 279.33 0.47 14.26 0.32

S FME 1.02 ~1.03 2.38 ~6.85 77.99 ~ 81.36 3.30 ~ 3.69 Na,SO, 2818~2824

LY1 ,

SE A 1.024 435 79.81 3.51

T FEE 267.47 ~ 856.79 040~0.69  9.74 ~67.98 0.03 ~ 1.06 0.26 ~5.95 CaCl, 4399 ~4 406
NY1HF

YA 493.20 0.51 19.83 0.39 2.60

O FEE 6.04 ~ 712.45 0.02 ~0.90 1.98 ~ 12.37 1.07 ~ 14.40 1.21 ~29.39 CaCl, 2408 ~2419
JY1HF ,

SE A 206.54 0.59 4.46 6.29 10.47

Tl 1223 ~91.12 1.70 ~2.20 1.40 ~ 37.28 6.18~9.21 NaHCO: 2409 ~2417

JY1-3HF
SEY{E 51.67 1.95 19.34 7.70




2021 4F
B H 1

LT , A5 AT HZ KR B TUA R SR TR 51

0.663, Mg 5 B L EE A 72 %00.272 9(&1 2).
222 KA

CaCl, 2R b J2 /K A IR G B3 7K, o A 78 X 3K 3
IR G BET X, b 2K 2857 17 M2 I R SEAE TR
BRI K A AR s B A A FH AUBLARAE ], Bl
SO & ¥ & 2R /D, T CLUAN Ca™ B A &
T it J2 B A 2R A Rt X A SO R R A
T 43 A K HE B os PYIHF 3 | PY2HF 3 |
PY3HF J: \PY4HF J: \NY1HF J:F1 JY 1HF H: ) 7K 58
PA CaCl, Bk 3, Na,SO, 7K B F1 NaHCO, 7K 7 Ayl 17
LY 1 H/KBILL NanSO. K B R = (£4)

3 HIJZ KR TR TARAF SR AF IR

RAKTBRZEWIRTCA T, T BREA
[G] 4 TR SR R R R AN R o AR R SUK T
BURBEL 73 0 = A - 3R UK R gl SR AUk
BRI Z K R AT L S X R P S SR
BRSSO 3ROSR B U U R
P A E B 22, HJZ K B A X e S R B A

40 000 [ epy2HFI K OPY2HFH £ iz .
PY2HFIF K+ MR 438 (10 0 1) @Y 1-3HF
35000F . iy inp ®PY2HF
eNYIHF oLyl
. 30000 Loy pu oPY1HReo®
d 25000 | ®PY3HF °
on
E 20000
i y=664.13x-2026.2
& 150001
© 10000 ¢
5000
Lea 1 1 1 1 ]
0 10 20 30 40 50 60
MG (g/L)
a SR IR B M LR B AR b
180 [ e PY2HF i ik ®PY2HFH 2 1 Ji2
PY2HFH 1 I 7K+28 P G 459 (10 2 1) #JY1-3HF
160 F ojyinrE ®PY2HF .
eNYIHF oLY1
5 140 ovanr ®PYHF
S 120 fePY3HF .
vi 100+ . . .
2 gol y141726+5.0953 Cete B
5 re
60 s —
= Jeneg ¢ o .
o V% -
40 . 3o .
. /:/// * . ° “ °
20 -////// . .
L. 1 L 1 L e 1 1 |
0 10 20 30 40 50 60
BTG (g/L)

C BRI BB A P AR AL

FI, 55 RKAOK T B T KK T34 )z K
iy PR 22 ] o AR 2 X S PO i AR b DX M 2K A T
HIBIER! 2 S RASK S B KA SRR 255 451
FEA L Z K B AR A T 2R G T, PY2HE I
LY1 H \PY4HF H: . PY1HF 3 F1 PY3HF J: 3t )2 /K J&
T Hb 2 K 32 B BH A, 10 JY 1-3HF H  JYTHF il
NY 1 127K @ T b2 KA 7, 3T 0UA SR AT
HRENA R

3.1 KEKTEZHE

R T B — O sUA OB B B2
HRAUK TG, HZZE P FTOR AR OB =
JEIEAT 3, RAOK T B B2 W A B A A TR
FUE . BERAE DK ARSI TR —SP X
1L —3 S RLHESR TR AR R AR R
FUR T B IEEARE A SR —I A 1500 ~2 200 m
(K3) o S Bl Al UK B IR, oy
KA T B R IEEAZ A Ul W 3 2 46 TR JEE AN X — (M
PR TR E 22BN EOR, S EOUA AT AR AT A 22
Sk

AR R UK FBIREE A (B 3) nT I £

1600 o pyompsp ik
o PY2HFI £ P %
L 400F o pyoupsbif kLt el &4 (10 2 1)
JY1-3HF
_1200F oyvinr
8 ©PY2HF .
01 000F enyiHF c o
El oLYl _ o & o °
@ 800k epyanr y=17.656x-106.26 . ://,
= oPYIHF 00 e, *~
£ 600 epvaur © . o o
< . .//;/.'.’
© 400f . vy °
L //’//': P
200f P AL
.. ‘//I// 1 1 ° 1 1 1
0 10 20 30 20 50 60
MR (g/L)

b A5 2 T UK BE B Al BE AR AL

250001 o pyanrsf i ik ©PY2HFI £ P fik

PY2HFI 3 8 K+£8 1 B I 4540 (10 1 1) @ JY 1-3HF °
20000 SIYIHF *PY2HF .
—~ e NYIHF oLY1
g) ®PY4HF ®PYIHF ./‘
oPY3HF o o
E 15000} ;/("/‘
1 (]
i y=319.620+469.25
:Ré '/”
~ 10000} sten’?
+ D
& R
Z
50001 -
/ 1 1 1 1 1 1
0 10 20 30 40 50 60
S JE (g/1)

oS TR L B R AL L AR AL

B2 i A< g T2 — i T IR 2 2K 3 B Tk B B S A E A2 A

Fig. 2 Variation of main ion’s concentration with total salinity of Wufeng—Longmaxi Formation in Southeastern Chongqing
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Fig. 4 Damage caused by formation water activities to shale
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