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Response and evolution of formation water chemical fields of the paleogene in
Dongying sag

CHEN Zhonghong, ZHA Ming & LIU Taixun
(College of Georesources and Information, China University of Petroleum, Dongying 257061, P.R.China)

Abstract: The formation of water chemical characteristics in the Paleogene System had good response to the sedimentary conditions
and its evolution in Dongying sag. The type of CaCl, formation water with high salinity was representative response of the brine lake
of the Paleogene System in Dongying sag. The content of total salinity and chloride ion decreased from the deep depth to the lower,
which was good response to the evolution of the Dongying sag from salted basin to freshwater basin. According to the vertical
characteristics of the underground water formation, four hydrological environments can be classified: stronger formation water
frequency alternation belt(0-1.1km), feeble formation water frequency alternation belt(1.1-2.0km), formation water alternate
blocking belt (2.0-2.5km) and formation water alternate tardy belt (>2.5km). In every belt the total salinity, ions and ion composition
ratio had different responses, and the belts corresponded to the distribution of formation pressure. The formation water chemical field
experienced deposition and leaching in early time and burial in later time. In the period of Dongying Movement the formation water
chemical field was active, and salted water from the Member 4 of Shahejie Formation migrated to the lower, and in the course the
faults played important roles, which demonstrated the representative characteristics of faulted basin.
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Fig.1 A simplified map showing structural characteristics of the Dongying sag
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PUBCNZE AP T R IDIAR, Y =B BB R T RER el s . MR A BRI . TR &
WAHDCER, ¥ —BONENE A BRI — = A MAE DU, O —BEEIRE L — R B TUR, K F
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AR A3 T b R, BIALEL . YU RV B RV — B R R AL, SN T 34N 244 kg [m],
H b U B E Y T B WA R B e 2N

IRE AL -7 DU B UORR B A 1 A T a4 A, BIVAR XY T 2448 A0 0T U (LIS R = 0
VU ). FEFLIG GLTTR AT, Ab-F R 3t i B0, 2 80 )M Wi 2y s, M R6 R rb 2R AR 22 - B 42 3 )
PR AT TS s, YERISREER, BaRAS R mdL . AR VTR, A8 MBEFLILE I LS
HA MU L, B2 @ s RS — o8 B b sE U, LS R b uie, RE AT
FUARI, AT TR, AKRTFARZE TR, R X i T OIS I A L, NI S DR B, (Hih T
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LR A BRI (ZIN 103.8g/L). Iz il 2 2k, RS DR AT AR FAR 2, bR K
WRUEAE RS, FEE R AL, Q0Ah T4 2B A G i 4 LR AR L 0.48g/L, AbHIRFE
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FOK T BRI, AR AR MRS, B T /KAE BB i shal i v i 22, (w10 B fsd e
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BT Z 80.4%, NaHCO; /KB i LU 2= 12.5%, Na,SO, /K AUAT MgCly 7K BATEK (it /0%
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CaCl, /KB 5 REA KLY 78.4%, NaHCO; /KB 5 14.4%, k5 /b H: Na,SO, /K B Fl MgCl, 7K (Na,SO4 7K Y
WoRTF 427 M. B 24 B 25 I, MeClL KA /R T4 6. Bl 6. 1 86, B 13 ).
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(1.92g/L). CaCly/K AI H il b = b2 BEIH R (15 75.6%), MiNaHCO, /K B vh = | BY FFE21.3%, i
MgCL/K R B 7R Ti124, 4227, FI58. F36%5 £ 115, MiNa,SO KA R THEd27t.

U — BRI, AR R A A S DS TR, AR R, AT R T LI ITUA | B
h FE AR R RAR TR, VB . B RTh 209g/L . 11.62g/L. WK m {E O A
T T RS RS AU 650 J1(132.8g/L), A AL BEARAA DX 4341 T 1 )5 —F- 77 15 1L 45 78 oy i A Fr U
546 H:(1.57g/L). CaCl, /K H 4 vb—BE F I (5 68.4%), NaHCO; /KT 2 25.7%, Na,SO, /K Fil MgCl,
IKBATER 45 B0 B0 1.6%H1 4.3%), /BB MgCl, /KB (3%) 7R T8 55 34 28 90 Flde 32 453, i
Na,SO4 /KB /s T4x 29, B 53, 47k 8 HH45 2 Hhih S sy

o — B B ZRE AU BLUURE IR, 180 235 -k 28 10 6 BT 110 % TR 2 4 1) VAL it 2, L) il 22 7K A I AR
1R,

REWTURE I, PRI TE, ST, AR RS, MK EAE R, MR
AH. REHT LT 0.38-96.5g/L, FIIEIL 17.7g/L, @& THFR04 T 0.047-58.17¢/L, FHJ3ik
10.48g/L. B LB B E H O 434 T 145 —F 05 TV L MG A9 170 H1(96.5g/L). CaCly, NaHCO;,
Na,S0,. MgCl, /KB435 i BEAR SN 64.6% . 20.8% . 4.2%7F1 10.4%.
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HiJZ K 1T 3h T2 BARIAEACEAE FH B 1354 . 2P B2 15 AR FH AU [ £k B b )2 /K iR A 7E
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JE b R U T 2 AKOR W b, A T A Al 2 K TG Zh i AT, DT T 9% IX i 4 52 24
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MUK BT, LIS -V BRI b, W98 X 4 K2 CaCly KA, 7R 3180 72:
NG (5. WG, R FHESHIX) A T NaHCO; KL, [ i 75 HE 15 g W7 20 1 AT f 35 7
I, gEM . SRR T NaySO, KA, MgCl, KB FE T Epr £ . i s Rk, 728
R R EN BT = B, F5EIX CaCly K BUMBER (R 24K, {H NaHCO, /K Bt B 3% 2, 14 Py &6 14 )
TS T T AL A R B R . R L R EES)VZ 2 NaHCO, /KA, 783026 1l X [ if
W ILEN /R NaySO, KB, MgCly 7K 28 5B H BT F R I w3, e =4 2 T Beiyd — B, ¥
—BFAREL, JRLL CaCly KB 32, NaHCO, /KB & & T 2 P L AR 41 57 2 — i 5 W 844 18 7
A7, DAY Nay SO, /KA T4 F M AR Fh I, 7EW) 4430 & B /D i MgCl, 7K AL,

t AT LA, A8 A T I FR KAk 235 43 A 2 W0 28 8 A 0 R 3o 37, 40 5 o 080 2 A 2 T/,
A AARER DA P 2% 1) SR A T80 205 B 3k 7K T 2 A Y B ER AL 2 i IO (BT 2). 4588 7L /KR R AR I R . 4
BEREL. U R BR IR TR A 2R 505 £ ER A S A F A A M ER 22 Ry (3 1, 3 2).
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Fig.2 The distribution of total salinity in the Paleogene System in Dongying sag
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Fig.2(Continued) The distribution of total salinity in the Paleogene System in Dongying sag

SRR K SCR A A TR R L 1km, & FEFH KRN RS, EIZE0 LE LR & FEET
T BNMTE, TR/ NT20g/L, BEET . BEE T/ T0.2g/L, BRIREME T/ T 1.0g/L, NaHCO,
IR X3, Ik BB NaySO KR, S T 52 M /K iG sh (5, /K 8B TG shsi g, Sl
AFIRRAFIAEE, TRiRis 3h = B RBUA KK DT 8

M1.1-2.0kmZ2 A7 0 55 FFCHK SCIR g, ABARAL T IE# #K R T RGE, FEar i b DL J & 288
TE R ORRR RN SR OB E, 0 RS (A 20g/LTH 2 100g/L, 5825 1 M 10g/LTH280g/L, B ¥
FIEEE F M 2.0g/L 5 3 FH 2 10g/L AN 1.0g/L, BRER S E F M 1.0g/LFH E3.0g/L, FE K H NaHCO; 7K HIFll
CaCl,7K %, NaHCO5/K BIRY (L3, 398 & B /D18 Na,SO KA, W iz 9k 2 M F G shis i, I H
WE TR 36 1157 K AE SR s, K SSRRIE SIS, 1) R AR S S ARA R BT 7 1) 5 Ak

2.0-2.5kmj&—F it I (/K SCIRBE, AbFIEH ) m R R G 0 J Hhty, B R K SCRRAR S . 1
AL i B E A 100g/L T 22 200g/L, 5855 F M 10g/LIFZ200g/L, 488 140G B8+ & it i (ke 8
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{RIFTE10g/LAN.0g/L, SNBSS T3t M40g/L FTHFI60g/L, LiCaClKBEL R 3, IR B4 NaHCOKH,
W TIZHE K SRR T Bl L A KU, )2 KIS sl A T — AR X BRSS9 )2 TF b )7 /K R GEAH TR
JE AR K SR G i P XA
M 2.5km (i) FORE MK SGREEN:, T SHHE RGN, fEiZan e | AR TSR

AN AL T REE R E, 7L SRR 200g/L, EE T WmET . B TE %ﬁmimﬁhmﬂmﬁ%
25, L CaCly /KB G 3, [RIWF & B #5r NaHCO; 7K B, {H NaHCO; 7K B HEA /A TR B9 9 1L 5 b 2
Kb, R T %A KSR TR ShAR 55, K SCTE SR SR, W) TR XA B A, S ARG J AT 11 K S
B

F 1 RE M T RS KIS HGHRHE

Tab.1 Statistics of every hydrochemical parameters in the Paleogene System in Dongying sag

WAL cr Ca™ Na' HCOy Nors Mg™
=i (g/L) (g/L) (g/L) (g/L) (g/L) (g/L) (g/L)

S GNP AR R AR P GEE FS G R S P

Ek 0.48-336.4 60.6 0.125-209.6 35.68 0.022-7.862 3.566 0.551-33.35 16.52 0.049-0.202 0.117 0.051-2.604 0.573 0.001-0.579 0.303
Es,* 1.63-335.5 63.3 0.355-205.1 37.84 0.021-19.37 4.097 0.854-86.47 29.08 0.05-3.03 0.561 0.0048-98.342.002 0.002-4.276 0.502
Es,® 1.29-289.9 54.2 0.416—177.51 31.83 0.007-27.36 3.883 0.554-96.96 22.9 0.063-3.279 0.967 0.005-3.343 0.515 0.001-26.33 0.764
Es;* 2.304-303.3 64.8 1.299-186.96 39.02 0.093—60.06 4.097 1.837-68.87 21.12 0.098-2.694 0.928 0.007-4.847 0.596 0.006—14.74 0.693
Esy® 1.26-330.8 56.8 0.694-203.71 32.72 0.002-19.87 2.227 1.519-70.51 17.07 0.013-5.003 1.551 0.005-16.32 0.609 0.002—1.341 0.232
Es;® 3.16-289.4 42.4 0.558-168.97 23.98 0.012-32.31 3.572 1.007-69.23 15.63 0.001-4.77 1.291 0.012-6.798 0.465 0.006—3.08 0.421
Es, 0.18-261.8 33.6 0.727-162.97 20.27 0.022-15.63 1.269 0.73-75.77 10.83 0.057—4.424 0.976 0.006-2.651 0.272 0.006—1.299 0.185
Es; 1.57-132.8 20.9 0.248-79.89 11.62 0.031-4.896 0.722 1.299-45.01 8.522 0.053-1.376 0.411 0.002-1.093 0.193 0.006—4.524 0.418

Ed 0.38-96.5 17.7 0.747-58.17 10.48 0.023-2.746 0.693 1.143-34.03 9.566 0.192-2.51 0.869 0.007-10.37 0.921 0.012-0.475 0.135

2 ARE MG T R OKAE S B K R GETTHRHAE

Tab.2 Statistics of every hydrochemical parameters of ions composition in the Paleogene System in Dongying sag
AT E ABERM T R Ay 2% 4 JBi AL HIRALE 535 1 (%)
SAEE P AR P aMiERE PY aMEdERE P CaCl, NaHCO; MgCl, NapSOy

AL

Ek 0.515-0.747 0.592  57.65-737 19592 0.016-2.227 0.366 0.394-91.2 9.06  80.4 15.7 39 39
Ess* 0.444-1988 0.608 20.7-2388.3 2149 0.01-1443 5.176 0.01-161.7 855 745 20.7 3.4 1.4
Esss 0.394-1.893 0.671 5.453-1142.2 1853 0.007-138.1 10.79 0.048-179.6 737 843 12.5 1.3 1.9
Esy* 0.015-0.859 0.858 10.27-2619.8 219.2 0.013-56.67 4.282 0.018-40.79 4.539 784 14.4 52 1.9
Esy” 0.473-3.196 0.768 25.35-2165 250.1 0.013-351.3 38.5 0.049-882 6.689 64.2 33.2 1.9 0.6
Esy* 0.354-1.042 0.633 14.15-734.1 1859 0.0001-99.9 15.15 0.089-16.2 3.604 62.4 34.6 3 0
Es, 0.385-1.874 0.654 46-561.1 138.5 0.024-163.9 11.24 0.012-49.67 4.134 75.6 21.3 2.8 0.2
Es; 0.499-0.766 0.615 8.543-662.7 112.9 0.064-20.91 3.13 0.009-155.2 8.788  68.4 25.7 4.3 1.6

Ed 0.585-0.803 0.641 26.46-212.25 121.05 0.392-38.87 7.2390.177-176.43 16.49 64.6 20.8 0 4.2
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Fig.3 The sectional distribution of total salinity and content of ions in the Paleogene System in Dongying sag
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