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Fig.1 ~ Palaecogeomorphology of the pre-Jurassic, Ordos Basin
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Fig.2  Strata of the Yan'an and Fuxian Formations in the Huachi area, Ordos Basin
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Table 1 Formation water chemical characteristics of the Jurassic Yan’an and Fuxian Formations, Ordos Basin
4 =I0A pH  (Na™+K)/mg/l.  Ca®/mg/l.  Mg/mg/l.  Cl/mg/l.  SO2/mg/l.  HCO3/mg/L.  SO2 /mg/L W ALRE/g/L Kk #
C35 FE2 7.0 2356 104 56 4758 0 235 378 9.1 NaHCO,
Y283 &2 6.0 4057 189 574 3069 0 297 6801 15.0 Na,S0,
L180 3 6.5 5756 1145 347 6 655 0 0 6859 21.1 Na,S0,
Y314 &3 6.0 7 446 1135 172 10373 0 461 4534 24.1 Na,S0,
7380 4 4+5 6.0 7956 1026 830 7773 438 0 11 476 29.5 Na,S0,
H427 iE4+5 6.0 16 673 2187 1568 19 878 0 938 18 582 59.8 Na,S0,
Y85 4 4+5 8.0 15 691 187 170 24575 204 129 224 412 CaCl,
7467 4t 6 6.0 13 604 509 988 16 383 142 0 11224 429 Na,S0,
1305 16 7.1 5023 819 333 5666 828 0 5439 18.1 Na,S0,
Y81 JE6 6.0 9343 821 187 15731 0 209 738 27.0 CaCl,
1.88 16 6.7 9837 464 218 10 664 0 617 7585 29.4 Na,S0,
C84 7 7.5 15583 79 14 21394 0 189 984 41.4 NaHCO,
G173 &7 6.3 32 564 8729 184 66 048 0 207 0 20.2 CaCl,
w515 &7 7.0 10 190 596 241 12 002 0 3953 4288 5.5 NaHCO,
B417 &7 7.5 5221 365 119 3006 0 287 7949 17.0 Na,S0,
Y81 HE7 7.0 3268 204 124 3318 780 0 2 694 10.4 Na,S0,
X72 L7 6.5 17412 1291 308 24 563 0 1387 6297 51.3 Na,S0,
7164 A8 6.5 25354 422 384 32288 3343 0 9095 70.9 NaHCO,
w276 FiES 6.0 1908 117 70 1994 194 0 1571 27.4 Na,S0,
1205 8 6.0 8218 741 257 14230 0 530 254 24.2 CaCl,
Al62 JE 8 6.5 6913 305 62 9792 866 0 1 464 19.4 Na,SO0,
7175 &9 6.0 24276 3174 428 44138 0 245 0 72.3 CaCl,
G190 9 8.0 7128 994 241 5370 0 1500 9529 18.7 Na,S0,
G285 &9 6.5 17 263 2021 164 10 124 0 246 3512 332 CaCl,
H184 FiE9 7.4 14033 463 117 21128 0 481 1873 38.0 Na,S0,
HI1 L9 6.5 21912 2974 516 40 076 0 469 255 66.2 CaCl,
767 310 6.0 19 631 1157 234 29 137 0 419 4887 55.5 Na,S0,
7497 FiE 10 6.0 22531 2365 1377 39 944 238 0 3854 70.3 CaCl,
729 FiE 10 6.0 28215 3623 738 50317 0 314 2099 85.3 CaCl,
H53 FE10 6.6 22 856 3164.32 608 41477 0 223 1 344.84 70.0 CaCl,
Li231 FiE 10 6.0 7191 596 965 4994 192 0 13 341 27.3 Na,S0,
Li323 HE 10 6.0 30259 1988 1005 49920 404 0 3970 87.6 CaCl,
Li345 4E 10 6.0 10 960 189 57 17 103 214 0 227 28.8 CaCl,
Li40 4E 10 6.0 13 932 850 258 18562 0 1131 6109 40.8 Na,S0,
Li51 FiE 10 8.0 4334 48 58 3080 276 969 4018 12.8 NaHCO,
L132 4E 10 6.0 36 671 3893 539 64165 0 223 955 106.5 CaCl,
L164 FE10 6.5 26 543 2187 879 46 815 0 401 408 712 CaCl,
Sh219 FiE 10 8.0 6 420 362 188 5495 0 82 6568 20.2 Na,S0,
Sh22 FE10 6.0 4180 613 744 8353 445 0 1470 15.8 MgCl,
X126 FiE 10 6.0 8169 10278 544 32218 0 195 1390 51.8 CaCl,
X154 4t 10 6.5 3514 216 175 7619 0 120 350 12.0 MgCl,
X321 4E 10 6.5 5591 724 251 5598 475 0 6 444 19.1 Na,S0,
Y57 4t 10 7.0 3536 211 96 5886 0 0 253 10.0 CaCl,
S1 [ZEa % 6.0 8614 1270 514 12 824 0 779 5072 29.1 Na,S0,
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Fig.3  The ionic composition of formation water in the

Jurassic system, Ordos Basin
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Fig.5 Correlation of formation water geochemistry with total

salinity of the Jurassic system, Ordos Basin
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Table 2 Formation water feature of oilfields in the Jurassic Fuxian and Yan’an Formations, Ordos Basin

) . . HZoK
X T J2E T N
WALEE g/L FEKA
4E4-5 44.83 Na,S0, CaCl,
IS 1 6-8 56.71 CaCl,
[ 4E 10 90.80 CaCl,
) 4E6-8 39.81 CaCl, Na,80,
R
4L 10 57.55 CaCl,
HE8 KL 40.39 Na,S0,
i HE9 53.40 CaCl, Na,SO,
10, =20 55.80 CaCl,
- L7 2575 Na,S0, NaHCO,
s
iE9 45.97 CaCl, MgCl,
LAY SE8F LI 21.16 MgCl, CaCl,
TEHK L9 27.36 CaCl, Na,S0,
E 10 23.32 CaCl, Na,S0,
SE8 KL I 26.92 Na,S0, CaCl,
A3 L9 26.43 CaCl, Na,S0,
4E 10 28.13 Na,S0, CaCl,
: TR L9 .10 31.56 NaHCO, Na,S0,
B IE— L9 11.70 NaHCO, CaCl,
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Formation Hydrochemical Characteristics and Genesis of the Lower
Jurassic, Ordos Basin

DENG XiuQin, CHENG DangXing,ZHOU XinPing,SHI ZiWei, GUO YiXuan

National Engineering Laboratory for Exploration and Development of Low - Permeability Oil & Gas Fields/Changqing Oilfield Company,
PetroChina, Xi“an 710018, China

Abstract: The formation water characteristics are closely related to hydrocarbon migration and accumulation. The
main factors affecting differences of the formation water from the Yan'an and Fuxian Formations are analyzed, based
on the vertical and plane distribution characteristics of water type and hydrochemical composition of the formation wa-
ter. The relationship between formation water characteristics and reservoir distribution and formation is discussed,
and the factors that are important to in the process of finding Jurassic reservoirs are clarified in this paper. Study of for-
mation water of the lower Jurassic Yan'an and Fuxian Formations in the Ordos basin reveal the complexity and regu-
larity of the hydrochemical characteristics. The complexity lies in the diversity of formation water and the hydrochemi-
cal parameters, such as water salinity, sodium chloride coefficient, metamorphism coefficient, etc., which vary sig-
nificantly vertically or laterally. The regularity is reflected in that the varying formation hydrochemistry forms zona-
tion, vertically, east-westward, or geomorphologically. It is pointed out that: 1) The mixing and alternation of forma-
tion water in different hydrological cycles lead to the vertical differentiation of formation water chemical characteris-
tics. From Fuxian to Y10 to Y9 strata, the salinity of the formation water gradually decreases, the proportion of Ca-
Cl,type water gradually decreases, and the proportion of NaHCO,type and Na,SO, type formation water gradually in-
creases. The coefficient of sodium chloride and desulfurization gradually increase, while the coefficient of metamor-
phism decreases. 2) Structural evolution determines the east-west zonation of the hydrochemical characteristics. The
Jurassic strata at the east or west margin of the basin are buried shallowly or exposed where infiltration water supply
alternates easily with a relative lower salinity, and the strata at or close to the axis of the Tianhuan depression are bur-
ied deeply far away from the supply area, imprisoned in a relatively stagnant environment, making the salinity rela-
tively high. 3) Regionalization of the formation hydrochemical feature changes with geomorphology of the Fuxian For-
mation-Yan10 member and is strengthened by the water-rock reaction during the diagenesis process. In the river de-
veloped area, formation water salinity is low. In the direction of the slope, terrace, and highland, it increases gradu-
ally, while the coefficient of the sodium chloride and desulfurization decreases, and the coefficient of metamorphism
increases by degrees. Formation water type changes from Na,SO, or NaHCO, to CaCl,. 4) The terraces, slopes, and
channel bars have the advantage of reservoir formation in terms of the infiltration water alternating extent, hydrody-
namics, lithologic association, and low-amplitude structural trap development conditions, and they are the favorable
targets prediction method of Jurassic Palaeogeomorphic reservoir is summarized.

Key words: Ordos Basin; Yan’an Formation; Fuxian Formation; hydrochemical characteristic; formation water

genesis; geomorphology



