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Hydrochemistry of Paleogene formation water and its relationship with hydrocarbon
migration and accumulation in Wenliu region in Dongpu sag, Bohai Bay Basin
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Abstract ; Faults and salts are widely developed in Wenliu region in Dongpu sag, Bohai Bay Basin. And hydrocarbon mi-
gration processes and the contacts between water-,o0il and gas are complex. Based on analysis of the current vertical and
horizontal hydrochemical distribution of the Paleogene formation water, this paper determined the origin of formation water
by using isotopes of hydrogen and oxygen. Combined with the features of regional tectonics and hydrodynamics, we also
studied the relationship between the hydrochemical property and the accumulation and distribution of hydrocarbon in
Wenliu region. Besides,by means of dissecting the typical profiles of Well Wen 218 to Well Wen 245 ,the coupling rela-
tion between hydrochemical characteristic and hydrocarbon migration and accumulation was further analyzed. The analysis
of isotopes of hydrogen and oxygen show that the formation water of this region is primarily composed of the connate wa-
ter, with paleo-meteoric water permeating only in some local areas. This indicates that the sealing conditions area good in
the Wenliu region, favorable for hydrocarbon accumulation and preservation. Moreover , the hydrochemistry of this region
can be divided into five zones in vertical ,namely diluting zones due to permeating of ( paleo-) meteoric water,released wa-
ter of mudstone compaction and fault communication , concentration zones due to cross-formational flow and end over flow.
In the plane,the Wendong rolling anticline belt and graben belt are the common areas for the gathering of released water
from mudstone compaction and meteoric water. The concentrations of salinity and chloridion gradually increase as a result
of the condensation process of cross-formational flow of formation water. The areas with high concentration of salinity and
chloridion correlate well to hydrocarbon enrichment areas. In addition, the Wenliu region displays good connectivity of
faults , resulting in the vertical hydrocarbon migration being dominant while the lateral migration being subsidiary.

Key words : hydrochemistry of formation water, hydrocarbon migration , hydrocarbon accumulation, Wenliu region , Dongpu

sag,Bohai Bay Basin
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Table 1 Hydrochemical feature statistics of formation water in Wenliu region

WA /(g L)

B TFAR/ (g L)

B AR &t/ (g - L71)

J2E
EaE A KA 2/ IME TYIME RREREUAS ROKME BME S PHIE RSBV R B/ME A
Es! 21 325.29 49. 50 209. 33 22 197.91 16. 65 120. 59 13 120. 82 21.31 105. 43
Es® 209 478.30 18.74 227. 89 218 300.34  10.39 130. 44 171 113.05 5.07 76. 13
Es3 (8 108 350. 05 21.17 226. 00 121 222. 60 10. 80 126. 22 101 121.70 3.10 71.13
EsCM 193 431.31 15. 08 253.43 199 284. 02 9.29 150. 51 168 168. 00 3.10 74. 80
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Fig.2  Vertical distribution of formation water chemical properties in Wenliu region
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