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Fig. 1 The distribution of underground brine types and their sampling locations
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Table 1 The general hydrochemical characteristics of underground brine

faek fin o PR FRiEE A5 et
/mge L7t /mg+ L1 /mg e+ L7t /mge L7t
Na™t 17 820. 00 67 920. 00 41 528. 42 10 687. 84 25. 74 10 760
K+ 239. 20 1 367. 40 771. 81 245, 47 31.81 387
Ca?t 631. 20 1 929. 80 1125.70 269, 92 23.98 413
Mgzt 2 638. 30 12 969. 90 6 054. 66 1624, 44 26. 83 1294
Cl— 3 4651. 60 122 842. 80 76 698. 67 18 960. 76 24,72 19 353
SOi~ 4 595, 40 17 740, 40 10 074, 84 2 531.41 25.13 2712
HCO7 214. 30 970. 50 415, 37 105, 82 25. 48 142
Br—™ 10. 00 540. 00 251. 33 77. 81 30. 96 67

3 KAk

3.1 HEXESH

FHICHEIIAT AT LUB 7 b T KK A% S B0 AH (0 1) Sk Ok U 9 — PR A28 ™ . AT pa 7Kk Ak
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B3R 5 R ESFZ IR M AHDE R BUR KT (0. 46T/, 3T 0. 5. FrliE R, Nat 5 CIm R T
SRAHSER R CHIC R 0. 99) o XX LE B TR Ut » TEME A R 4 33 72 v » JFL S - VAR 2 I Vi 7 ok 4 7 JEE 2 I L
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Table 2 Correlation matrix showing hydrochemical parameters for the groundwater brine

Nat Ca2t Mgt Cl~ SOF~ Kt Br—™ HCOz
Na™ 1 0.101 0. 787 0. 990 0. 766 0. 807 0. 568 —0. 213
Ca?t 1 —0. 003 0.126 0.042 —0. 007 —0.196 —0. 204
Mg?t 1 0. 84 0. 876 0. 755 0. 688 —0.012
Cl™ 1 0. 788 0. 820 0. 588 —0. 187
SO~ 1 0.723 0. 620 0.001
K+t 1 0. 468 —0. 301
Br—™ 1 0. 156
HCO3s 1

3.2 BEFIGIRHSH
TEHL T KA R VB2 A 4 Z BRI MO C O R (B AE R R, B — 222 n R S E R L
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Fig. 3 The ruw/rc. ratio of the underground brine Fig. 4 The rx/rg ratio of the underground brine
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4 FEEETERS T

E R AT AR T R BRI R RELE 10 77 ¥ B S IA R A A DBUL D A AR LR & 16 AR 1 T7
% BB SRR Figr & RIREORELZ 1915 B, » R LR B R BT BUE FOR SRR E2 Y. A
WSR2 114 3T 59 KRE Sk A28 283X Na™, K, Ca?t , Mg?" , C17, SO, HCO il Br™ ¥R BE
YER TSR A SPSS B HFE 1T E BI04

W ER MEELGGEE 3 FEMNR : DB R TR 8, — B 1;2) RRGE R
THTTRER A BB E B E 43 s AR SPSS B4 A AR [, 45 5 FRAEAR M 22 1983 5 BRI AR AR AT
KA RAF (B AE SPSS B N ATES, AT LIS 2B 7 2B GR 3) B A 1 (&L 5) » iR RPAE A AE L, 7T 2
A ERMREIIRT 1. I 2 TEERT 1700, B3 TORERIKF) 76. 780 ; #E0 EIFRFAERA 350 & f LR TES 2
A EBGT Z e s /INH T AR T AR R o M KR T BN 2, BREIRAT 2 oA T
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Table 3 Variance analysis with its relevant contribution
P VIR FRIE(E $REBUT I A
RHIEAR FERME/ % BEFRER/% RHIERR FETRME/ % BEERE/ %
1 4,744 59, 303 59, 303 4,744 59. 303 59, 303
2 1. 398 17.476 76. 780 1. 398 17.476 76. 780
3 0. 854 10. 669 87, 449
4 0. 406 5.077 92, 526
5 0.291 3. 637 96. 162
6 0. 187 2.333 98. 496
7 0,116 1. 455 99, 951
8 0. 004 0. 049 100. 000
R Pa I RERARW
x4 ERSEH s
Table 4 Component Matrix
Es 1
r
1 2 N
Nat 0.936 —0.142 e
#* 2
K" 0. 872 —0. 164
Ca?t 0. 036 —0. 692 1
Mg?" 0. 928 0.132 0
CI” 0. 956 —0. 128 i 9 3 4 5 6 7 P
SOi~ 0. 896 0. 103 e
HCOy —0. 146 0. 789
O s B
Br~ 0.712 0. 454 Fig. 5 Plot for screc
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Hydrochemical Characteristics of Underground Brine in
Littoral Plain South of Laizhou Bay

SU Qiao, YU Hong-jun, XU Xing-yong, YAO Jing,JIANG Xing-yu
(The First Institute of Oceanography, SOA, Qingdao 266061, China)

Abstract: By means of mathmatical statistics, hydrochemical characteristics of underground brine samples
from the littoral plain south of the Laizhou Bay are analyzed. It is learnt from the analysis results that in
general the characteristics of the brine underground of the littoral plain are consistent with those of sea wa-
ter in the coastal sea, The rn,/ras #x/7ies rvg/7ca coelficients reflect the underground brine origination
from the paleosedimentation with its strong concentration and weak metamarphism. As it is shown in the
brine composition analysis, the first component in the composition can be used to explain the sea water
concentration degree when the brine was initially formed. The second component reflects how the reversi-
ble reaction, i. e. CaCO; 4+ CO, +H,O ==Ca?" +2HCO; went through if the sea water concentration
shown by the first component was not much variable.

Key words: the coast south of Laizhou Bay; underground brine; hydrochemical characteristics; principal
component analysis
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