ISSN 1000-0933
CN 11-2031/Q

IR

REESEES
R E R B A AS TR 5T AR L
H e kB tH it

xE 7»



L J: A A 2R

«='>

&9 (SHENGTAI XUEBAO)
BTSN F3BEF2H  22013F1A (FATF)

B X

AR SRR
B KA B SR FA S R AU oveeeereeeeeee e B, BRI, E AR (317)
LT R AR AL X K T A Z P BETE B IR ooeevernnneerrrnineee e e oA, 4 b B E (327)
HOKBB AT R T A IRA S HAAT A BB oo ® ML, FEE HAME (337)
R R B F AR (NanoSIMS) E A D A S FART P AL ooveeeeeee AT, KT, B AL IE (348)
IR ARBEMER AFAE LIS IR BAELE cooerenieiii AR, K4 (358)
PR T AR A A R A S0 oo eeer et Z B ESIH,AEF (367)
MESERES
FH RIS I M AT ARG FE T A B FAT o eveeeerererenre e MAIE, BB, EZREER (374)
IRBE T F AT ARAGFE T 9 R BT ST weveervmemreremrnnenee e, P Dk % Scheller Robert, 2 (382)
ARAFL T ENED S BIR TR T ZFHME oo BRPHARAE, £ 4h, 4, % (389)
MR FE Fo R A K3 ek 2 b B IR AT e AR, KRE/R,H & (393)
S AT R R A R AR IR B B0 oeeeeeenen e FHE, FTH BN H,% (402)
KA B K G EA TRt AG Y BT HERTIR E B B weevvrnnreeerrnnneeeennennns BUIRE  #E R TR, % (409)
TE BRNMESRS
IR B AR RSB AL B I AL v BEz=, 28, RER, % (416)
R EMTREER B EMAEAE e KEEE PR R EMIE,% (425)
BEBAENIRE LG M EAPBE T MAB B B E G F B ceeerrrrinee e £ A, BRE (435)
ST 4 AP A o LTI I AU A AP oo R OBLREN ETE, S (443)
L T TSR R U USRS S p S UL L IR HOEE R K A% (454)
KB E LR E LIE N BETL AT covrrrrreaeneea KEE,EXH,NABE, 5 (464)
BRI AR B A TR IRIE o x| B A (475)
5 ALa 38 0 A AR AR AT I AR 0 BB B0 W e EIARAER, T, % (483)
2005 FAFAKRFFEFTE S L BEBE DB JRMEEDFITI oo ENE ALK, KEFE, % (492)
NG Z oLy A AR RS R AR TALEL oeereveerneeerene WEPE,ERSE, R F % (501)
=N XFFMEIRES
B KA A AT AN T ARG B AR LGP e O B, ROUR, % (509)
1961—2005 4 A Ao K AR Ao AR TACHEH ooveeeeenie BOH A, BET, % (519)
R KOG R 55 A B BOR L IG A xf L B A K Ao Z B0 Rv@m ooeeeeeeenns MEK T RRE,F (532)
HREGFWMET
AT L LB F TR AN BEIRFIIT -oveeeeereeeereeenes BAR,BXE,EhT,F (542)
HEERHE LB EIE R RS T TR e W WK, N % (554)



R R AKAG B IEHER, T /I £ AEAF M A AE AR 3 4y R bAoA R LG F v

....................................................................................... KOFR R, B4, % (565)
e RN G T B R R A EEA RS e B M,kENE, X % (576)
W EHSES
IR LA B KRB ALY BB wvvvvnreerrrnnneerrsnnnnenrsiiinnaasaienn XNBH ETE B B, % (586)
KARBI R AR TTHLPE oo I /ﬁi%‘-’”‘lﬁ (595)
INR NO sH4a ki F ARG G BN RGBT ERB G HH e REB,FEE,FEW,F (603)
K E LRI T ARG TGS LLIR, oevvevremremerrenmeneneneean, WNEE, 7 T, 8 }%{%,%@ (610)
M £ Cd \Pb.Zn Ni &5 & T EENTY S LY T A vneee R, A, EEA,F (619)
AFALER A EDTA *P4R 75 % RIEIRBE T B Z A RGHm e ERifE, M, R A% (631)
TR ER
D ) 1. = WEE A ERA, L (640)
AREFZREE DB DA TRREEAMEA KRR e W, BT (650)
KAL) 35K G vt KB F O A AR LR Hom - e, mEY,LE—,% (659)

HTIEARSECN 11-2031/Q * 1981 * m * 16 * 352 % zh % P % ¥90. 00 * 1510 * 38 % 2013-01

ECEEEEEEEEEECEECEEEE

EEEWE : BRIV A —— AR B bR i iy U B S | 3 I T SR SR A I BRI M YD s TR A W B, B
PSR IR 1 AR R R . TEREUIL TR R I U A B A T vb . 2 B XU VD DR b AR ZR R
S50 A 00 - R R — b AR A S TR SR 5 U A A A 11 T e R DR R R B B A gl 1% T R X BT
S, XEEAER | BT ARSI ik B B 2 T S N TR S 0 T AN RIRR B b IR T g
PEBRAR LSRR 2 T R I AR SRR

FHERM . BEAEEE LML K% E-mail: cites. chenjw@ 163. com



5533 B 2 W S = & il Vol. 33,No. 2
201341 H ACTA ECOLOGICA SINICA Jan. ,2013

DOI: 10. 5846/stxb201111111714

PG VL, BB, A, S AT, RS 1K R WU T TEALBR B S AL, A 752441 ,2013,33(2) :0610-0618.
Sun Y'Y, HeJ, Li C W, Wang W, Fan M D, Ren L M, Ma T. Forms composition of inorganic carbon in sediments from Dali Lake. Acta Ecologica Sinica,
2013,33(2) :0610-0618.

E ;Rlﬁﬂlnilq%q:l%*)l E/Jﬂ:glb\ E.ﬁi

N = 1,2, v & 1,2 1,2 1,2 S e ox1
ERB AT T s g4 g e Ak F
(1. IS REFEIREE 5% IE=Be WA R: - 010021 52. W%?‘Tﬁ%niﬂﬂﬁﬁﬁﬁn}’f WEATEEE  010021)

E  LUX B RIITURYE N X R 12 HE SR BAE /A E 1 IRy h A RIE 25 5 JeH Lk, TR T ULARY) o o pLaRIE 25
5 AR ST, BI2L TR T DU AR R A IR R 5 TEAL A LG R . BIFSER I, )2 AR SRR T e pLak Y 3=
TS NH,OH - HCLAH 3 28 18] 53415 b 0 DX TR S TEHLRR (14 S (X, AR B AL il DX O AR B IX. 5 155 45 R 3R B, ik IR 5 7
WK AT IR S AR, 75 1K L K I LA T B AR BRIRER TTOUE A9 26 1 DOARAT S v 0 i A A W ik 15 JE LR A9 A L OC R Bk 1
IR T AR HE AR RS BR RS 128 10 0 28 AR B9 1, 8 201 A P X K AR Al 8 ot il i OB PR R DL iy T B I R
Z—s

FKERIR TR B2 DO 3k BV 7K W)

Forms composition of inorganic carbon in sediments from Dali Lake

SUN Yuanyuan', HE Jiang'>* | LU Changwei' >, WANG Wei' >, FAN Mingde' >, REN Limin', MA Tao'

1 College of Environment and Resources, Inner Mongolia University, Huhhot 010021, China
2 Institute of Environmental Geology, Inner Mongolia University, Huhhot 010021, China

Abstract; Sediments play an important role in carbon cycle as the important sources and sinks of carbon. The role of
sediments in the carbon cycle is closely related to the forms and distribution of inorganic carbon in the sediments. The forms
of inorganic carbon have different capacity in the carbon cycle and recycle. Forms and changes of inorganic carbon in the
sediments were essential for the fluxes and processes of carbon across the water-sediment interface. The study of inorganic
carbon forms is the basis and premise for discussing their contribution to carbon cycling. In this wok, the sequential
extraction method was employed to extract inorganic carbon forms in sediments from Dali Lake. The form distribution
characters of inorganic carbon in surface sediments and sediment cores were studied. The correlations between inorganic
carbon and physical-chemistry characteristics such as total organic carbon (TOC), total nitrogen (TN) , total phosphorus
(TP) and biogenic silicate ( BSi) were discussed in sediment cores. The results showed that the dominant form of inorganic
carbon was NH,OH - HCI form both in surface sediment and sediment cores; The content of NH,OH - HCI form in
sediments ranges from 6. 26 to 17. 51 mg/g, with mean content of 14. 02 mg/g, accounted for 82. 77% of the total
inorganic carbon in the sediments. The contents of inorganic carbon forms in surface sediment are rank as; NH,OH - HCI
form > HCI form > NaCl form > NH; - H,0 form > NaOH form. In terms of the horizontal characteristics, the central area
was the high value area of inorganic carbon form, the east and north area were the low value area in the lake. Water depth
and inorganic carbon present a good positive correlation (R*=0.86,P<0.01). The correlationship and the horizontal
characteristics of inorganic carbon implied that the terrigenous material which were carried by inflowing rivers have dilute

effect on sediments. The supersaturation coefficients of Calcium carbonate in different year in Dali Lake are far greater than
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1 (31. 59<IAP/K, <166. 92). The calculation results showed that calcium carbonate was supersaturation in the lake and
implied that the aquatic environmental conditions were beneficial to authigenic carbonate precipitation in Dali Lake. In
sediment cores, the content of NH,OH - HCI form ranges from 5.29 to 21.72 mg/g, with mean content of 12. 90 mg/g,
accounted for 82.21% of the total inorganic carbon in the sediments. The contents of NH,OH - HCI form in sediment cores
of DLNE-3 and DLNE-5 are obviously higher than DLNE-8 and DLNE-10. The former lied in deep water area are weakly
affected by the dilution effect of terrigenous input, which is beneficial to authigenic carbonate precipitation. The latter lied
in shallow water area are strongly affected by the dilution effect of terrigenous input, which is not helpful for authigenic
carbonate precipitation. The correlations between inorganic carbon and nitrogen, phosphorus, biogenic silicate in the
sediments implied that nutrients rising can promote the formation of calcium carbonate supersaturation. In addition, the
physical and chemical properties changes in aquatic environment caused by photosynthesis was one of the important factors

leading to precipitation of carbonate.
Key Words:; inorganic carbon; form distribution; sediments; Dali Lake

o i R B AEREER B UL CO, .CH, RFREE XA VL &5 Z M8 XA IR AW IR . G0 &
A P i O T P T AR AR S R AR AT (AR T I B B I B e 2 2 AR SRR A 1) R 4 RS
g3 WA T PN B K R e 2 B (TR ) RSO BT (TR ) IR TR JBT (RR K R B ) 1 A SR, S U el AR
PR S SBURE B S 45 P E R SR BRSO AE I T L WA S RSB A A Y Bk b2k R iR AR R )
B EYIE R K R

OB 2 A R 1) T 28R S0 AER PR h i SR, JCHLBRAE TR o A R S 3 4, 76 2 3R
W A A, VIR RGOV 5 DU h TCAILBR (I 25 0 A B UIAH 56 . A TRDE S TCHLER 7E
B AT B T A FH S PR PR BE AN (], TTORRA v T AR T 28 B AR A %o 01 7K -0 RR A 53 1T 1) il et B ik aot 7
A S R, TOMLBRIE A5 5 2 4R T JCHLRR AR RO 25 P 4 FH A SE Rl R R L O v JC WL £ 2 L)
RETEA MR ERS PIAETE (WT A SCH Y BT S50 ZEEE0 SR 2245 ) B ARHE 3L
TEAN[A] pH A1 J5t H A A BB 04 TR h S TCHLEK 73 NaCl AH \NH, - H,0 #H NaOH #H NH,OH - HCI AHF1
HCI A TEHLIK , AN FE S 0 TEHLRTE TR P B &5 G o AN ] T AR R [ P A2 2 IS T iR v e Lk
St Sy LS () 43 A A — R FNHF R 7 BAR TCHLRSE B o AF 5 %o DK A2 00 o 7 1 o st 300y A e 3R B v 1
SR EEAY  (HRBE MDA h JCHIURR A AR fh it B R L AE B G BR P 1 FH OIS 4R A (A B

PR S oty e DRI DX Ak R i 2 T R X, AR T X T 0 I 25 K e/ T 2% R K, A AN T 1] K i
o AR P IR e R T R 2R e R A R R R g S AR
AR SC LA M AL 2 1R 3 T R X 38 LR ] ( Dali Lake, DLNE) MBFFEXT4, TR T YA b EALER 1918 2540
S, 56 AT T RZ VTR 5 DUBAE S LR B 2540 A A 83 T ORI P AR RE S A R R S
TCHUBR AR OE 2R, LA M6 JCHUBRTE 25 X 1T A2 25 2R GERRAG ER 19 BTk, BEAN P9 52 ol v D X TR LR 1
B USI TI RE R B T P 58 ot v DR TR B (A ) 25 A A A Ry, B 3 R 5 R4 R FH T T e 9% D B (LR 24K
i, RN B AIG PR AIE 5T R BRI A B
1 HARREBEMRRGE
1.1 WAL

AR (E116°26'—116°45" | N43°13'—43°23" ) v TIN5 i A IR X AR T 7 AT 7 S v 35 | g 1K 7 3%
KTV NS DU RINAZ — . WIATARZ) 228 km? , WA AR PEIR (18 1), FI/KIR 6.8 m, i KK IE 13
m, K2 1.6x107 m* 1 DX AV A Hh gy 2P I R T SR DX A, AR R K i 350—400 mm , 4FZ% & it 1287
mm' 35 BRI R HEZE W, JCAMRIT R WATA AN K IR TR [ TR SR IR U BT R A T 2 AT
I (P 2) ek S /KRR 7K, 17K i B A O 78 R o 1 S e R 3 28 > SR /K I I, 7K 3T 288 75 Ay ke PR
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I BUK, Eh7r LIBRERER 3, BB RE ik 53. 57 mmol/L, pH {8 9.3—9. 6, ¥4k, T TS MAKIE S
FIRZ IR, KA JEAF R [ 1A T BOR A 25 400 , /K B B R AN T 180 5, B 7 S AL RE B H 3RSk ik HLRR R
FEIZ F AR XN S 0 55 el 26 7 DA R 10 X388 Wl R 2 R R 1S 1 8 A S R XU
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E1 EEBEREARSE
Fig.1 The water depth gradient of Dali Lake

1.2 FESLCREE RSB i i

WG CIIIA A A5 RGN 7 3% ), B0 1k L3 R W A /K 3 AR S A E S R R B RS, T
2008 4 8 J Xk LR RINHEAT T R G0 A B0 WD RIS SR AR (181 2) o ORI AL SO AR R0 I T R B 4 531 FH 8
Swedaq 23 7] KC mod A och B FITCHL 8 RAFEAR AT > Eijkelkamp 23 5] SA Beeker RITTY) JFR RAL AR R
£ DL 2 em [BIFRAY)Z . DUBUIRE S A O R CAR RS IR AR, M S50 % T 24 CRTRIAE. R
FESSH GPS SE AL,

TCHURR AT A B SCik B ik itb A7, BRI SR 1, S2IRAE 25 °C Nk AT, Co, & A Rk
TE o S AR P R N AT A FRE RIS AT AR E | A AR T I 22 2 <10% . EAEDKES R8I SR S IR ook
JGEEVE (GB11905-89) |, B B2 1) I 52 SR FH 2 Bl 415 7= 71038 22 125 ( HZHISZ0130) , pH A A% 0 22 SR FH 3 355 v Al 1%

F1 RPN SR
Table 1 Sequential extraction method of inorganic carbon in sediments
4 Form $EETHE The sequential extraction method
HEFIFEEL 1. 0000 g DUBUIRAE & 100 mL R ZFIR HELOE T, M4 A 50 mL 1 mol/L [ NaCl %
W AR 2 h G, BLO P P BRI P IA 25 mL Z8180K , 523% 10 min J& , B0 3RECE W &
IR LI, AE CO,

SALEAEC T)
NaCl form( 1)

5 I
e 1 FE T TR IA 25 ml 0.1 mol/L. B0K 4 FHEAEAEL 1 25
S

e A5 P 25 mL 0.1 mol/L H NaOH I3, A& F¥RE AR RS 1 25
NaOH form( III')

A58 T 25 5 1 5 % 3 A AR FE AR R R BT P, A 25 mL 0. 2 mol/L R R FEME , 7= A= 1) CO, HI
4li N, (100 mL/min ) W H A0S PR - B T B IR M 7™ A 1% H, S, A 50 mL 4l Ba( OH) , WX CO, ,
o J A T AR Co,

IR (V)
NH, OH - HCI form( IV)

HREA(CV)

HCI form( V) TSIV AEERE TN 25 mL 6mol/L $512, 4% FEER RISV
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(GB6920-86) , HoE B IR 48 b5 A/ N AT HIIF 58 SR . 2R 2 DA h & 38 B 1) 23 18] 43 70 K1 3 FH Surfer 8.0
SER, A IMES AT SPSS 16. 0 5ERL, e B Ab BRI Excel 2003 58 A%,

TR ZRI

43.35°N |-

LA

43.30° -

e 0]
DLNE-4 DLNE-3 DLgE'9

DLNE-8

SRR
2 ] e
DLNE-5 DLNE-6 DLNE-7

43.25°

43.20° -

| I | I | I I |
116.40° 116.45° 116.50° 116.55° 116.60° 116.65° 116.70° 116.75° 116.80° 116.85° 116.90° 116.95°E

2 KBIERERIEK R R R AL E
Fig.2 Locations of sampling points in the Dali Lake

2 #R5HR
2.1 RZVIFY(0—10 cm) FICHLERIE A B 53 A FRAE O NaClf NHyH:Of @ NaOHA

NH,OH-HCIH] & HCIH

RIZVOHY) b &£ 5 LUK & &7 L& 2,

100
NH,OH - HCl #1832 ZUTRY b LR ) £ IS, %ﬂ 20
MR E 4 HVE B AE 72, 20%—90. 69% , - By g 60
82.77% , A XS, HoAy 4 M TCHLER & - 25K, Y ;l‘; 40
B Z G BITCHRIE 2 A 20% (K 3) . FIZEDT § 20 , .
P & B A5 TEHLBR 1734 7 57751 4 NH,OH - HCI R
[Sa] [Sa] [aa] [aa] [sa] [Sa] sa] [aa] [sa]
FH>HCI #H>NaCl #H>NH, - H,0 Ai>NaOH 4, 54</4H § § § § § § § g ;

RIS L 3 000 L A5 (BT ST 45 0L SRR R Sample ics
W AR R AR R KR

;‘I—\'{ﬁﬂ %E{ﬁ%ﬂ%qﬂﬂﬁm%%é‘ﬁ%?ﬁﬁﬁo ﬁ{lﬁj\@a‘ Fig. 3 Speciation distribution of inorganic carbon in
AR B P P 4 I I T e edimens

b, D PR 1 0003 0k A, 2 i

{1 P 4998 T 00T A o 05 LS00, L 1 0 AR 1 R0 o 40 JE LR T 9 SR BLIN 5 LB, Ut
G 3 SR WA T R LDk WA K P2 A e PSR, WA 000 /KR A 5 e M HE S
BRI TR

R2 BREERBARENRYPAERESENKRNEE (n=9)

Table 2 Speciation concentration of inorganic carbon in surface sediments

e/ R KA SRR R R éju'r}wfz

NaCl form  NH;-H,0 foom  NaOH form NH,OH-HCI form  HCI form Total inorganic carbon
Be/ME Min 0.51 0.37 0.21 6.26 0.11 8.67
e KAH Max 1.18 0.86 0.92 17.51 1.73 20.76
F-{H Average 0.86 0.61 0.47 14.02 0.92 16.88

TR IR b BT IR SR — A IR BEER AT, 23 ) DXAR L B AN ZR AT , (BTG HILBRR 14 245 1) 23 A 20
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SRRV = A H (1B 4) o RS TR Y T A BRI ER TTORE HAT B0 iR BEAE T, NS A T 35138 H
FERRIRERDUE " L GErH AT A R R KR WU AT AP IO IEAR DG (R® =0. 86, P<0.01) , BIBE/K IR
R BT B BB, SR TS ) O i/ B PR AR 5 B BT O . X S AP TR AR R (181 1) S T s [
A A 2 L S AR — 2, 6 7s A WD Bl DR SRR DO L HA R R

NH;.H,O#f

43.35° 43.35°

43.30°

43.30°

43.25° 43.25°

43.35° 43.35°

43.30°

43.30°

43.25° 43.25°

116.50° 116.55° 116.60° 116.65° 116.67°E 116.50° 116.55° 116.60° 116.65° 116.67°E

HCIK
43.35° 43.35°

43.30° 43.30°

43.25° 43.25°

116.50° 116.55° 116.60° 116.65° 116.67°E 116.50° 116.55° 116.60° 116.65° 116.67°E

4 ZEBEERORERBYHERSENBENZED 7/ (ng/g)

Fig.4 Pattern of horizontal distribution of inorganic carbon speciation in surface sediments from DLNE Lake

T TR 65 3 0 R 2 R AR KR P B R R DT TE ) 0 B4, S 735 BE A (Tonic Activity Product, IAP) 5 fi

TR K, AR Ry TN K R 55 1 R A A HiE , LABLR R B IAP/K, 7Rt
IAP=(Ca™) (COY )= {re,” X[ Ca™ | xryq0, XK, xAlk |/ (H")

A, (Ca™) FI(COT) 412 Ca™ FI COT RIES T TG E s 1, Fll 1y, 23002 Ca® F HCOS HYYE E R4 [ Ca™ |
K Ca® FUUREE K, S H,CO, B - Z B i o B0 Alk S /K SR ; (H) b HY B3 B (pH=~1g(H") ) . #
IAP/K > 1, JUJ 7K B R 55 1 2oL T

TSR (3 3) KW 35 B R WK B R 515 100 AN R B KT 1(31. 59<IAP/K <166.92) , #8751Z 1 B
T AERBRER UUTE AL 5 A,
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2.2 HERUUEY) h IR IE 25 B 40 AR FRAE

DLNE-3 DLNE-5, DLNE- 8 1 DLNE- 10 {0 i & I A o hle & & W3k 4, 4 DUTRA S,
NH, OH - HCI AHTCHLER YA R TCHLIR 1) = FIEAS , i ToHLAR B 1 80% LA I, A UTBUHS 1, NaCl A5 & 00T
HAEA K  NH, H, 0 A& = 7E 0—8 em W BHIREEHE ,8—26 cm P K 26 em LUF i TR E ; NaOH A
FEAE 0—8 cm WEERE %I 8—26 cm NI HA K, DLNE- 8 JUAAE INTE 26—34 cm FETAE i3, 34 cm L)
TR A HCL A B R AE 0—24 em NG ShEEK 24 em DU 5 0 ER5E ; NH, OH - HCL A1 5 &2 TCHLER A9
A — 2, FE T A VIR S m I s AN K (B 5) X AT RES NH,OH - HCL A1k 4 AN UURRE B JEHLR
) B FIEES R TOHLIR I £ SR K

K3 FEERBARREFM KPR RN R

Table 3 The supersaturation coefficients of Calcium carbonate of different year in the water of Dali Lake

Ay H cat $sN ) [ERRITN TR TR REL(IAP/K,,)
Year P 4 Alk IAP K, The supersaturation coefficient
1975—1976" 9.43 0.14 44.5 1.51x1077 107832 31.59

1994112 9.60 0.15 44.9 2.32x1077 107832 48.48
2005—2008! '3 9.42 0.27 51.89 3.31x1077 107832 69.20

2011 9.5 0.57 49.61 7.99%x1077 107832 166.92

Ca®* 1 Alk BYZAA7H mmol/L, 2011 4 R A 55 SE I A

x4 BREERBORPBESHAIRESENHRNEE(n=062)

Table 4 Speciation concentration of inorganic carbon in sediment cores form Dali Lake

me/s fiﬂ{c%mﬁ KM ASEAkaA BRI EINIPE| A,-éjﬁmﬁf;%
NaCl form NH;3-H,0 form NaOH form  NH,OH-HCI form HCI form Total inorganic carbon
DLNE-3 H/IMH Min 0.90 0.35 0.59 16.92 0.21 20.49
I KAH Max 1.70 1.25 0.94 21.72 1.38 25.49
A Average 1.19 0.79 0.74 18.95 0.83 22.51
DLNE-5 fe/IMHE Min 0.84 0.69 0.44 14.29 0.07 17.48
R RAE Max 1.10 1.41 1.22 20.42 2.08 23.97
SEYIE Average 1.00 1.04 0.76 17.25 0.58 20.63
DLNE-8 f%/MH Min 0.59 0.32 0.13 5.29 0.06 7.16
I KAH Max 0.99 1.00 0.67 12.16 1.41 14.09
T2 Average 0.80 0.58 0.43 9.30 0.46 11.58
DLNE-10 fe/IMHE Min 0.75 0.22 0.32 7.21 0.07 9.04
e RAH Max 0.99 0.91 0.77 10. 45 1.29 13.63
SEYIE Average 0.88 0.58 0.51 9.09 0.40 11.47

DLNE-3 F1 DLNE-5 #:,¢5H NH,OH - HCI AHTCHLk 7 5 ] &8 = T DLNE-8 F1 DLNE- 10, iX A 8 5 1 2 M
LA TRIK DX (1), 32 i U5 AT A FH S a2 555 DT A R i R R A D€ , DA RS 2 AR LA K X
(B 1), 32 b U5 s AR B FH S i 5 i OTAT AR A Rk Rk IO TLE A 6

SR E 4 AU L NH, H,0 A NaOH AT HCL AH (1) 2 [ 95 3h AR AL K, 1 RGas Fl AR £k 14 Dt IR s
5 4 ATURRREE AR I DK RAN R DA, FT REIE 5 WA A 72 rh i e R 2 0 SO w0 9 26 7 7
B AR AR BT 5 | B A K AR BAL S 80 U G 38 TRt — 2 IR AT
2.3 Tohlm S5 EZER AT LR T

W5 R DU A Bk 5 25 TE 28 WU ASAEAE B ARG R SR ITA LT A B A 5 0 Ak X IS MLk
B2/, TR TN Org-N (TP 06 PR A HLBEFIAE P ik 5508 57 50 5 & TOHLIIE S R IEAH GO R
(FR5)  HnE R S BT fEE TCAURR AL A S i, BRI IR 8 DB 0 AR R R $h T vE A &

FEM AN  BRIRER 1 & 7 5 B K B DI G B SRR S I A RGN, TR 2K S R Ui A 11
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—+— DLNE-3 ——DLNE-5 —— DLNE-8 ——DLNE-10

4% Concentration/(mg/g)
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0—2F o% 0—2 0—2 F
46t 4—6 4—6
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1214 | 1214 | 1214 |
16—18 | 16—18 - 16—18 |
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Fig.5 Vertical distribution of inorganic carbon speciation in sediment cores
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Table S Correlations between inorganic carbon speciation and trophic element in sediment cores

EAPER BA SA  EESE ALK Jsy: WERE JOHLBE AWLEE ARGk

TOC TN NO;-N  NH:-N Org-N TP Reactive P Inorg-P Org-P BSi

AL BIHE NaCl form 0.03 0.75*" 0.01 0.61"*  0.74™  0.46"" 0.22  -0.48"* 0.65*"  0.47**
/KA NHy H, 0 form 0.16 0.41**  -0.13 0.29" 0.41**  0.24 0.21 -0.15 0.50**  0.47*"
ASEALHIA NaOH form  -0.01 0.54**  -0.02 0.43**  0.53**  0.51"" 0.25 -0.38**  0.56*"  0.54**
AL FEA 0.09 0.80**  -0.11 0.63"*  0.79*"  0.46"" 0.46** -0.38"* 0.77**  0.58""
NH, OH-HCI form

LR AH HCL form 0.09 0.36*" -0.07 0.25 0.36**  0.12 0.20 -0.13 0.29* 0.21*
STCHLR

0.10 0.81"" -0.11 0.63"" 0.80"" 0.47"" 0.44** -0.38"* 0.78"" 0.60 "

Total inorganic carbon

*

3 &

FIRTE P<0.05 K W EMIC; + + FRARFE P<0.01 /KF bW AHC

it
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K BRTRES 10 R ASIE KT 1(31.59<IAP/K,,<166.92) , 487 1% B R 1 EA TR I ) A BRIR R TTE 19 4514 o
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