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Table 1 Sedimentary water exchange intensity of each layer in each study stage
/108 m? /108 m? /108 m?
Nim 4 62.449 2 6 373.0610 1049. 016 4 0. 166
Ng 4 62. 449 2 2735.788 2 223.8737 0. 082
7 3159.5296 1052.5387 0. 333
Ed 3 62. 449 2 1318.8313 226. 586 6 0.172
7 1536.5017 1115.2531 0.726
9 2167.956 5 452,983 4 0. 209
Es! 4 62.449 2 1 588.8309 202. 6854 0.128
6 1819.3327 1100. 987 5 0. 605
6 2746.4258 395. 886 6 0. 144
9 2 854.093 6 576.193 4 0. 202
Es? 4 62. 449 2 290. 743 3 32.6796 0.112
11 336. 146 3 192. 298 8 0.572
11 446. 564 9 70.599 6 0. 158
8 541.152 8 119. 464 9 0. 221
12 564. 271 2 188. 885 2 0. 335
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Fig. 1 Evolution of groundwater flow field of Tertiary in Huanghua rift basin
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Table 2 Groundwater chemical characteristics of Tertiary sedimentary system in Huanghua rift basin
o/(mg+ L 1) Ng-+Nm Ed Es! +Es? Es? Ek! EkZ+EER3
Na™+K* 1394. 00 3059. 47 4784. 94 5 689. 84 10 465.66 10 002.9 11 044. 00
Ca?t 30. 22 32.00 173. 14 176. 03 556. 84 394. 5 420. 00
Mg?" 22. 80 22.33 44, 37 47. 83 72.44 61.21 1317. 00
Cl— 1538.76 2738.73 6 363. 14 7377.3 16 278. 74 14 549. 25 19 324. 00
SO, 2~ 73.11 99. 20 123. 95 293.13 643. 90 484, 28 2 686. 00
HCO; ~ 1043. 85 3434.33 2503. 34 1725. 49 464. 20 1234. 41 150. 00
Lit 0. 375 2. 715 2.390 2.320 0.17
Rb™ 0. 086 0. 140 0. 090 0. 140 0. 20
Cs™ <0. 02 <20. 02 <20. 02 <0.02 <0. 01
Srzt 2. 400 16. 995 29. 340 36. 410 8. 00
Ba?t 1. 330 7.935 16. 640 9. 740
B3t 1. 820 7. 800 11. 640 13. 980 4.70
Br 21. 730 34.570 42. 280 15. 590 65. 00
I~ 0. 355 34. 570 42. 280 15. 590 0. 06
o(TDS) /(g + L) 4,521 10. 616 13.582 16. 580 27.248 25. 814 35.0
c(Na™)/c(Cl7) 1. 380 1. 967 . 657 1. 603 1. 095 1. 081 0. 87
c(Ca®t)/e(Cl) 0. 035 0. 024 . 051 0. 055 0. 051 0. 046 0. 039
c(Mg?t) /e(Cl7) 0. 034 0.023 . 027 0.213 0.021 0.014 0. 20
(SO ) « 102 /c(Cl7) 5.014 4.972 3.998 10. 547 7.620 8.19 10. 20
c(Na®)/c(Ca?t) 67. 838 168. 889 96. 055 75.114 33.071 66. 274 25. 00
c(Ca?t) /e(Mg?t) 2.219 1. 222 4. 641 2. 500 4,751 21. 142 0.19
c(Cl7)/e(Br ) 100. 030 123. 496 112. 385 1261. 918 293. 00
TDS 1g/L . Ed HCO;-Ca
3.2 , TDS 1~3 g/L .Es'+ES
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Fig. 2 Groundwater TDS concentration of Tertiary in Huanghua rift basin
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Table 3 Evolution of hydrochemistry and genesis of Tertiary
TDS 1g/L TDS
Nm . N
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+ TDS TDS ErZ+EkR?;
Es? 6~8g/L 10~26 g/L
‘ Cl » HCO;-Na Cl « HCO3- .
Cl-Na Na ' Es'+Es?,
Es® t Cl-Na Es°
TDS 1g/L TDS ’
ER? Ca>Na 12~36 g/L
ER3 HCO;3-Ca Cl « HCOs-
Na
DS TDS  8~32g/
Ed 1~3¢g/L Cl-Na
HCO;-Ca Cl « HCOs-
A Ek! A Na
A A
TDS 6~22 g/l Ed:
(Ek! :
TC?S g()1518 g/L ) Cl - HCO; Na
°I'+ SO4-Na y 3
Cl-Na 1,
ER | ) ¢ EA:
TDS  1g/L 0 ) A )
HCO3-Ca () IDS
16~38 g/L
Cl-Na
N JEd , EF!
b b b
. (2) , Ed . (3



460 — 28

R Press, 1989. 104—110.
. , () [2] : [AL.
) . [CL.
,1989. 94—098.
« ’” LI Z W. Characteristics of structure and regularities of

distribution of oil/gas in Huanghua rift [A]. hydrocar-

35~40 g/L. bon resources series [ C]. Beijing: Petroleum Industry
Press, 1989. 94—098.
4 [3] . . .
[l ,1982, (1): 45—49.
Nm—f—Ng\E/eZ +ER? WANG Y P, ZHAOBZ, ZHANG J L, et al. Contents
. Es' FEs.Es and methods of research on paleohydrogeology [ ] ].
. Hydrogeology &. Engineering Geology, 1982, (1). 45
’ —49.
Ed .ER' S _— o
: N [M]. : ,1987.
N ’ ’ WANG Y P, WANG S, LIN J X, et al. Paleohydroge-
. S ’ ology and hydrogeochemistry in oilfield [ M]. Beijing:
N . Science Press, 1987.
(5] . 0l
. ,2001, 22(5) . 471—476.
(] . [M]. . WANG S. Method for studying the formation and evo-
,1989. 104—110. lution of vadose field in sedimentary basins [ J]. Acta
CHEN ] D. Plate tectonics continental margin and pet- Geoscientia Sinica, 2001, 22(5) : 471—476.

roliferous basin [ M ]. Beijing: University of Petroleum

Tertiary Deep Water Genesis in Huanghua Rift Basin

ZHANG Hong-da!"?, WANG Shan’, GUO Gui-ping?, JING Ji-hong?
(1. Faculty of Water Resources and Environment, China University of Geosciences s Beijing 100083, Chi-
na; 2. Institute of Hydrogeology & Environmental Geolog v, CAGS, Zhengding 050803, China)

Abstract; This paper makes a quantitative study, in terms of the geologic setting and characteristics
of aqueous system, partition of hydrogeological stage and types of hydraulic pressure system in Huang-
hua rift basin, of the recovery thickness of sandstone and mudstone, of the extrude output of water and
of the intensity of groundwater exchange on each interested layer in its different periods by means of in-
version and geostatic pressure and the established mathematical model. The results indicate that the in-
tensities of sedimentary water exchange on each investigated layer in its different periods are less than 1.
The cumulative values of the intensities are more than 1 in Es*, Es', Ed, and less than 1 in Ng, Nim.
The infiltration groundwater exchange intensity is 0. 44 in Ed. Each investigated layer in its different pe-
riods is similar to each other in terms of both the location of high-pressure belt and the flow characteris
tics in the groundwater flow field . In addition , their major characteristics are centrifugal flow . The
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