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Carbon Geochemistry and Controlling Mechanism in the Overlying Water from the Wuliangsuhai and Daihai
Lake in the Inner Mongolia Plateau, China

LV Chang-wei, HE Jiang, LIANG Ying, MAO Hai—fang, LIU Hua-lin, WANG Feng—jiao

(Department of Ecology and Environment Science, Inner Mongolia University, Huhhot 010021, China)

Abstract:In this work, the concentrations, species distributions and controlling mechanism of total inorganic carbon(TIC), dissolved inor—
ganic carbon(DIC), total organic carbon(TOC) and dissolved organic carbon(DOC) were discussed on the basis of the overlying water hy—
drochemistry character from the Wuliangsuhai and Daihai Lake. The results indicated that the overlying water hydrochemistry characters from
the two lakes were controlled by the evaporation—enrichment process. The concentration ranges of TIC, DIC, TOC and DOC in the Daihai
Lake overlying water were (0.93~1.16)x10% (0.78~0.90)x10% (0.07~0.63)x10* wmol -L™ and (0.07~0.48)x10* mol - L™, respectively;
and (0.18~1.00)x10% (0.03~0.81)x10* (0.10~0.51)x10* pmol-L" and (0.04~0.32)x10* wmol- L' in the Wuliangsuhai Lake, respective—
ly. The differences of TIC and DIC reflected the eutrophication type, physical geographical regionalization, hydrogeologic setting and water
incoming and outgoings of the two lakes. The concentrations and species distributions of TIC, DIC, TOC and DOC in the Daihai Lake were in—
fluenced by the nitrogen, phosphorus and silicon; while they were mainly influenced by the nitrogen in the Wuliangsuhai Lake.
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Figure 1 Location of sampling sites in Wuliangsuhai Lake and Daihai Lake
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Table 1 Analysis methods for overlying water
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Figure 2 The Gibbs graphs of the Wuliangsuhai Lake and Daihai Lake
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Table 2 Concentration of DIC,TIC,DOC and TOC of WLSH and DH
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Figure 3 Ternary diagrams showing cation and Si and anion compositions for the Wuliangsuhai Lake and Daihai Lake



334 B A% SRZIBAE FEUK HiREE S0 R L1

201042 A

T, IR FE I & 427 mm, O SR 2
£, $8 7 N W b KA AR R A S B R g T AR
FuPo, RARAE 5 B R RS K B 2= 5P 3
2 ANEA_E A K H TIC F1 DIC Z R0 X —JRH,

M2 MK ERMG S XN E R MR,
LRRGEHOKER 58I HHEE , K EZAMAKIE
TR X B IR K, FE S SO ZE R FIHEA
B[, WK FEHA R 160~200 d; T A5 T Sy B 78 3 A 18
TH, WK FZORIE TR A T 20 S i K , o
HEARM T, RSB R . IKAh,2 AN E
KRR A BRHE B R 78 R -k AL (B
B TSk A BRI 72, SBUK ARG AL
& B IER-WRBERRZ R, WK
AR FE T2 2 4MIA LK TIC il DIC 2 749
JFRHZ—, Hit, SRREMSELEKS TIC il
DIC & &2 SR B EFREE | G AR X
Xl K SO FRK B NER R EGa B
g O

i TOC A& BIEEN (0.07~0.63)x10* mol +
L7, SE3(E A 0.24x10* wmol - L3 DOC )& &6 HEH
(0.07~0.48)x10* pmol - L, F-H{E % 0.18x10* pmol -
L, 5%EHE TOC S EILERN (0.10~0.51)x10*
wmol - L, SEH{E K 0.25x10* pmol - L; DOC K5 &6
FElA (0.04~0.32)x10* wmol - L™, SE#J{E K 0.15x10*
pmol - L7(3 2) Wiy /K TOC 3 & EAHY , Hi
HEEOKP DOCEHERETREE . e ik
FIFAEYIRE SRR R, LHEZEEA AT
T i Bh S B B A R A A 72, PR A W HE T A
SRR BERIE L T EEK R DOCP,

TOC F1 DOC 2 &0 & BHR IR Z —,
Wetzel R GPH H FI Wil vH & 5 F1k 19 TOC FDOC
FREME 302 12.00 1 10.30 mg-L7, SRR HE
7k Hr TOC #1 DOC f-F- 34 & 8735353 T 0.25x10*
pmol + L (30 mg+L™)F1 0.15x10* pmol - L (18 mg-L™),
534 H 2K TOC #1 DOC -1 8 Bt 43 )35 3|
T 0.24x10* pmol - L(28.8 mg-L™")F1 0.18x10* wmol -
L7(21.6 mg-L™), ;X N— MU HF— 5 EPUE T 2 N8
HBHT B E BRI
2.2.2 7K DIC.TIC.DOC.TOC Bz [a)4r 1

L 2 Z W78 F & L& K o DIC.TIC.DOC F1
TOC A MEIX, ZRFNHREX, H DIC.TIC,DOC
1 TOC 9z [l 53 AA% RAE (B 4) , R BRTEALRFIA
HLER A R, B~ ik E 2R TP R ABIAMAK . 7

B BdLrERK A E EHET O\HEF RUUHET 45 3
SFEAA TR, & VU TCH AR A TR £ X 4k H
1Bk, BRI KA TR K ERTREAM,
#5 _FZ /K DIC.TIC.DOC 1 TOC #4%3 [8] 53 Fi 4%
JRHEVIA . X PRI A RIS, 2
REEKFEYI RIS, W1 X P AR AR IR K L b
T T K AR IE 5K R SR FE I K KRR RS
WX AR e AT ZET0 A H R AR 0 0 R AR K TR, 32
R (AEBRE TR AR 215 mm ) FIHLTE H 85 S A4 9 52
Wi, ML FRAR T RN, AR, KR A, 1A A HILER AT
ToHLaR & B2 MR

g B EK P EHLER (DIC 1 TIC) 57 HlAk
(DOC F1 TOC) 23 [ o Ak R AN R—EU (B 5) . BT
MUk S, REARBX NS REE—EER,
B B R FRBH BAB 2S (B 0 5, BUR TR T A
WA 2R 7K H TCHLAR 3 — 1 o 19 X R 3 A AL Y
FHERX, JEFRME X, R B B 925 8] 4352, W] R
BT P R A B4 5 3R A 2] K A o AL
B A BKER R . 5 30 kR 23 B R A A TRT
T, AEORE A TETSK R TR K 45 3R A ;
BRI, I8 A BRI XA,
ZARABIKIARR I, S R T X B A AL
Bkim{EIX
2.3 _EEKPBRIESS HIH L981H

N.P.Si B FEEXHHIAK P RIRIE S A E

oM o Rk R RS I A A A0 AR 1 o A AR

43 ;NO;-N 1 POT-P W] AT A VE R B2k
TR A, OB SR A . SRR R
YR BCREERE, LAK.CO, Fl NP & KR
B, ST (R RN A MR FE . oK
AR AR C N P.Si B 3£ T0 R MR IR B
JikFE E B AT , 9193 B K TIC . DIC.TOC.DOC 5
DIN.PO3-P F1 SiO ik B AR WA TEA KK R

5,2 /K TIC 5 DIC.TOC 5 DOC ¥
EWBEHR, HRRES TR 0.986 F1 0.846;TIC
5 TOC 1 DOC .23 H B4 B AE 26 , AR R B0
FI3AE] 0.582 1 0.522(F 3), TN 5 TIC 1 DIC £ 8
EARX, MHELXZRSHH 0.598 F1 0.594;N0O;-N 5
DIC.TIC.DOC.TOC E:A% & 2 5k B EH %, tHK R 5
4y BIlik 0.780.0.772.0.672 F1 0.625,Si0% 5 TOC 2 &
AR, ML BB -0.618, TP.DTP.DRP 5TIC,
DIC.TOC.DOC Tt g #EAH %M,

545 F7EK T TOC 5 DOC 2 BEAX, X



S 335

1
1

F29BH 2 M

4110

41.05

41.00

40.95

Latitude(N)

40.90

40.85

40.80

108.70 108.75 108.80 108.85 108.90
Longitude(E)
DIC

41.10

>

41.05

41.00

40.95

Latitude(N)

40.90

40.85

40.80+

108.70 108.75 108.80 108.85 108.90 108.95
Longitude(E)
DOC

S IR

41.10

41.05

41.00

40.95

Latitude(N)

40.90

40.85

40.80

108.80 108.85 108.90 108.95
Longitude(E)
TIC

41.10

41.05

=
3

40.95

Latitude(N)

40.90

40.85

40.80

108.70 108.75 108.80 108.85 108.90 108.95
Longitude(E)
TOC

4 BREH L BABRRHSHOZEAF(10' pmol- L)
Figure 4 Patter of horizontal distribution of DIC,TIC,DOC and TOC in WLSH overlying water(10* wmol - L)
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Table 3 Correlation of carbon speciation in WLSH overlying water

TIC DIC TOC DOC TN NHi-N  NO;-N  NO;-N TP DTP DRP Sioy
TIC 1
DIC 0.986(") 1
TOC 0.582(") 0.501 1
DOC 0.522(%) 0429  0.846(™) 1
TN 0.598(*)  0.594(*)  -0.136 0.000 1
NH:-N  -0.0092 -0.063 -0.420 -0.268 0.287 1
NO;-N 0.078 0(*) 0.772(*) 0.672(°) 0.625(") 0.188 -0.378 1
NO;-N 0.399 0.342 0.235 0.002 0.261 -0.001 -0.030 1
TP 0.468 0.396 0.049 0.175 0.626(%) 0.276 -0.067  0.698(") 1
DTP 0.322 0.272 -0.183 -0.056 0.687(")  0.227 -0231  0.551(") 0.927(™) 1
DRP -0.080 -0.049 -0.178 0.039 0.078  0.866(™) -0.126 -0.277 -0.024 -0.155 1
Sioy -0.160 -0.115 -0.618(") -0.455 0.443 0464  -0.639(") 0212 0.435 0.571(%) 0.209 1

*% Correlation is significant at the 0.01 level(1-tailed ). * Correlation is significant at the 0.05 level(1-tailed ). The same below.
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Table 4 Correlation of carbon speciation in DH overlying water

TIC DIC TOC DOC TN NH:-N  NO;-N  NO;-N TP DTP DRP Si0%
TIC 1
DIC 0.218 1
TOC 0.281 0.362 1
DOC 0.214 0.305  0.975(™) 1
TN 0.251 -0.252 -0.054 -0.106 1
NH;-N  0.591(%) 0.361 0.552(*)  0.458(") 0.171
NO;-N -0.403 0.203 0.314 0.400 -0.451 1
NO;-N  0.840(™)  0.150 0.284 0.215 0.068  0.696(") -0.408 1
TP -0.328 0.336 -0.146 -0.208 -0.569(*) -0.034 0.110 -0.119 1
DTP 0.018  0466(*) -0.177 -0.174 -0.081 0.135 0.077 0.121 1
DRP 0.342 0209  0.526(°) 0.586(") -0.114 0.591(7) 0.517(°) 0.380 -0.199 0.223 1
Si0y  0.715(%)  0.069 0.255 0.152 0.083 0474(*)  -0262 0.696(™) -0.247 0.033 0.049 1

SIOT & B BT SRR, Tk R KEH
H 4K % NH;-N.DTP.DRP FISi0} &I A B FEh i
T, W BRI T WE i & BRI R A 5= 71, Bl
KRR E SRS R FHE , B2 NHi-N . DTP . DRP
M SIOTEM AR FRGLIANTE, SHA DB
SEAA XA E G RAE RS ArE s R LUNGE,
WA B A= T BEZ R, #FM-FET DIC.TIC,
DOC.TOC & &MFAR, KT &ER X E
TRABIR S

®S5 BRI BNNELEAPIEEFRNTHEE(ng L)
Table 5 Average concentration of N,P,Si in overlying water of
WLSH and DH(mg-L*)

NH:-N NO;-N DTP DRP SioY
DH 0.026 0.110 0.033 0.011 1.019
WLSH 0.254 0.109 0.065 0.028 3.014

NH:-N #1 NO;-N 5 52K ¥% &K+ DIC,
TIC.DOC.TOC [a]43 FI 2 HAHRFIIEM X, BEnEK
FRIIAK IR B S N A AE A0 R0 R A b i 2 2 5 i
TIC.DIC.TOC.DOC MEZHLH|, P Si 5ZRENE
sk DIC.TIC.DOC.TOC HyAE 455 , % 55
RRE FEKS P S MEERS, ALEESRE
W 5k B A P bR AL 2E B I R AR TS B AR 323X
2 FEFRER A BRRHIA X,

3 #ig

WFFE M, SRR IR SIEEITA K A2 R IE Y
JREE R -IRAEREY, WRA/K IR T MR AE 4% TR

W R -WRAEE R SR R 3 A NIRRT

DIC.TIC.DOC F1 TOC %S [&] 43 70 ¥ J& B 4 H
R T 5 2 g AN K R ICHLER A1 A HLER Y
SRVE ;2 NMBIA BB K P TIC #1 DIC & B RH 2
BIAE B SRR G AR X R /K SR = X
KEBC T RFRERGEERNER B E B
L9 TOC F1 DOC FfE BRAEFIWT , 2 MK AR E
REBFRMAKT

8¢ 7K ¥ NH:-N.NO;-N .DTP.DRP.Si0%
5 TIC.DIC.TOC.DOC M IEM XK FR, FB DIC,
TIC.DOC.TOC 3% N.P.Si 5§ 3 FpE sk 3L F = m
KR E BRI A S R GG A
Prah s AR HE1E A B 2R % K+ DIC.TIC.DOC,
TOC FE % N & ,NH; -N F1 NO;-N 5 DIC,
TIC.DOC.TOC [a] fAH 8 78 K B RLTH K IR 3R
N i Ak F0 AE 4k i3 #2 2 52 i TIC.DIC.TOC.,
DOC Ay EZHLH
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