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Tentative discussion on features and genesis of deep natural brine: A case
study of deep natural brine in Jiangling depression

LIU YaWei, ZHANG ShiWan, LIU Tao, HUANG Hua and CHEN JinRong
(Research Institute of Exploration and Development of Jianghan Oilfield Company, Wuhan 430223, Hubei, China)

Abstract

The origin of deep natural brine in Jianglin depression was studied for the first time. The authors detected
that the natural brine is of the sedimentary origin and characterized by wide distribution and high salinity. In the
sandstone, the distribution of high-salinity natural brine shows obvious regularity: the closer the natural brine to
the sag or salt strata, the higher the salinity of the natural brine. The chemical composition analysis shows that
the Jiangling depression is rich in brine fluid deposits which contain lots of trace elements and have higher salini-
ty. The higher the mineralization intensity, the higher the trace elements content, and some elements are na-
tional badly-needed mineral resources, such as K, Rb and Cs.
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Fig. 1 Structural position and tectonic units in Jiangling sag
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Fig. 2 Comprehensive stratigraphic column of Jiangling sag
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Table 1 Natural brine chemical analyses of typical wells in Jiangling sag
T ——— i oCPHES 70/ (mg/ 1) oCHE T/ (mg/1) WAL/
Na*  K' Mg @ o SO HCOF T B (me/L)
HEHREREX FEM 1 FAWEA 116720 9625 7.87 4429 195671 996 273 31.8  231.5 327724.25
AEHREEX P& 2 FAMEA 82690 5406 161 2800 137700 661.6 244 229900
WERERX a3 FAMEE 50980 4776 123 2003 86030 983.6 288.4 145300
WERERX FEdh 4 TR 806 56720 1021 94517.06
KERER FEM S W 103660 9053 2.5 16400 198800 9666 310 42 230 330000
KERERX FE& 6 o 2048 9856 103747 692 204 168911
STRE B R W BN g1
Li Rb Cs Sr Cr Fe?t Ni Cu Mn Pb
AEHREREX FEM 1 Eaal ) 61.6 73.6  26.5 400 2.8 14 1 0.5 9 0.4
AEHREEX FEM 2 Eaal ) 206.9
WERERX FEM 3 Eanal ) 105.6
WEREX el 4 HER
KERERX FEM S W 65 56.1 16.8 1340  0.006 0002

EEAREARBWEX . HARSE: WEAKAEMSER, ((CLeNa)/tMg>1, Na*/Cl™<1,Na" <Cl7 . Mg>* b FALEE: @H L1 FKkF

EHEM ST TERRR.

KRBT A I 73 8, FR B DL R 45 5 RAR KK s
THEMITEIMED, HE TN Nat K" 2"
Mg, FHES 7o SOF \Cl 45, FIR &A= 8 MiE T
Z LTSI Br BT FET Ni.Mn %, K EH
Wit # Rb" \Cs* 55, B ENR 1. hHEK—K
KH Mo 25, I A (rCl-tNa)/tMg > 50-Na '/
Cl” <0.7-Na" <Cl™ -Mg?>* 7>, K B R Fm AL 5T,

PL A2 iy oy BT SRR B 1 XKy B 2%
R TS B, A S2IRIZ KI5, B B 52 Hh
TAKEFE s H BRI 1 R AR <K B S0 )
KL . GERERS HEal hEix 32.7 x 104
mg/L: [ & F i & B TR =ik 19.88 X 107
mg/ L, BB o BR8P e = T A 9,625 < 107
mg/LCE 3)5 B A o RAR K0 RARTE 9.0 X
107 ~15x 10" mg/L. & & FHE /DT 20 X 10* mg/
L, B 85 IR B F2E7E 4000~ 6000 mg/ Lo

3 RARBGK AT LA

YT ME
TSI F 2 KT &AM, Uik
JE 5 X 10* mg/L VB R = 7K F R 8K =1 7K Il 43 53 BR
(rde AR ILAE B 4 %R &8, 2003; 4 % % %,
20090, MRPRILELMIFE RIR s K A 27 3 A BOk), VT B%
MRE 1000 m LT B9 R 4R 7K 35 2k 2] X1 7K 2 5
CE4, A E EEE T 10 X 10 ~33 X 10'mg/ L,
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Fig. 3 Photo of natural brine with the addition
of potassium (sample 1)
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Fig. 4 Formation water salinity with depth variation
in Jiangling sag 2
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Fig. 5 Correlation analysis between natural brine
mineralization and layer chart of Jiangling sag
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Fig. 6 Contour map of Xingou Formation brine salinity in Jiangling sag
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Fig. 7 Change trends of chloride ions and salinity of natural brine in Jiangling sag
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Fig. 8 Change trends of natural brine strontium and magnesium ions in Jiangling sag
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Fig. 9 Natural brine ore and rock salt distribution, Jiangling sag
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