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Vertical Distribution Characteristics and Analysis in Sediments of Xidahai Lake
DUAN Mu-chun, XIAO Hai-feng® , ZANG Shu-ying

(Key Laboratory of Geographical Resources and Environmental Remote Sensing, College of Geographic Science, Harbin Normal
University, Harbin 150025, China)
Abstract: The organic matter (OM ), total nitrogen (TN), total phosphorus (TP) , the morphological changes of phosphorus and the

particle size in columnar sediment core of Xidahai Lake were analyzed, to discuss the vertical distribution characteristics and
influencing factors. The results showed that the contents of OM, TN and TP were 0. 633% -2. 756% , 0. 150% -0. 429% and 648. 00-
1 480. 67 mg-kg ™' respectively. The contents of Ca-P, IP and OM changed less, the contents of Fe/Al-P, OP, TP and TN fluctuated
from 1843 to 1970 ; The contents of Ca-P, IP and TP tended to decrease, the contents of Fe/Al-P, OP and OM first decreased and then
increased to different degree, TN fluctuated largely from 1970 to 1996; The nutrient elements contents showed relatively large
fluctuation from 1996 to 2009, the average contents of Fe/Al-P, OP and OM were the highest in the three stages. The sediment core
nutrients pollution sources were mainly from industrial wastewater, sewage and the loss of fertilizers of Xidahai Lake. The ratio of C/N
in the sediments showed that organic matter was mainly from aquatic organisms. The sediment particle size composition was dominated
by clay and fine silt. The correlation studies showed that Ca-P, IP and TP were significantly positively correlated, showing that the
contribution of Ca-P to IP and TP growth was large.

Key words: Xidahai Lake; sediment; nutrient salt; phosphorus; nitrogen; organic matter; particle size
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Udden-Went worth A7) RARUED HF+ ( <4 um) |
D (4 ~16 pm) | KA (16 ~64 um) FIEH( >
64 wm) L PR MITT RS ST A L Qe L
W MR B & R 13.649% ~ 67.824% |
21.417% ~ 49.488% . 6.380% ~ 51.041% F1 0 ~
4.784% , - Y9 {8 4> B K 45.724% . 32.288% .
20. 638% F1 1. 349% ; P4 KW DT F v 008 48 R0 &
WR/NOHET B > Ak S > M S > b 7Y
R WA TR S 21 B DA 8 R A A DR =

R 45 PG I T80 0B 0 45 6 b 1) R VL R
AT DK P8 R 5 0T R 1 A Ak 2o AR R 4k 3 A
BB, LU 40 5l iR AT 3

Pl [ Bt 34.5 ~24.5 cm (1843 ~ 1970 4F), It
KrEs b Ca-P, Fe/Al-P. IP, OP fil TP & 481k [l
4% %k 708.18 ~ 1039.67. 125.28 ~ 261.19,
991.87 ~ 1158.22, 41.40 ~ 149.03 #I 955.38 ~
1480.67 mg-kg ", S HI{H 4 3 814.73 . 188. 80,
1058.34, 103.63 11 181.93 mg-kg '. Ca-P I [q]
BN A 30,5 ~24.5 em [i] & f AR T3 0
Fe/Al-P & &k sh 5% K, 78 34.5 ~32. 5em [i] 4 F 0
/IN,32.5 ~25.5 cm [A) & EN,25.5 ~24.5 cm &
IR TP ARE R E 3 OP ] A2 b I s 8K, 7E
34.5~33.5 cm S EHIN,33.5 ~31.5 em & &
DUTE 315 em Kb S MR 58 B BN E TR
31.5~29.5 em S HE MK £,29.5 ~24.5 cm 7
M B fase ; TP &g fE 34.5 ~29.5 cm & Tk,
29.5~24.5 em BTN, TN 488 0.149% ~
0.429% ,SE-H{H H} 0. 257% , TN 4 & 7€ 34.5 ~31.5
cm A WD, 7F 31.5 ~24.5 em KIEE N, OM
EHHE R 1.073% ~1.953% , SE-H{H K 1.376% , 1F
34.5~26.5 ecm OM F i & & ,26.5 ~25.5
em OM &N £, Sk AL <4 pm ki
KR, 5 54.514% , <4 um Rk HEAE 345 ~
29.5 cm ¥ T, 7F 29.5 ~24.5 cm B R T
s 4 ~16 pm Rigk &l 25 <4pm R %S &l
LA AT — 0 R AL, R AR AR B /N, T
16 ~64 pm il >64 wm K72 & &2k 0 28 e 34 5
<4 pm RLGE AR, 7E 34.5 ~29.5 em 4K
BTN, 7E 29.5 ~24.5 om BEARE T B

B <4 pm K5 M4k 5 Fe/Al-P, OP, TP Al
TN £k 122 L A AL C/N B2 fbYE A 1.9
~5.1, ¥ {E N 3. 4.

P2 i Bt 24.5 ~15.5 em (1970 ~ 1996 4E) |, It
B Berp Ca-P. Fe/Al-P, 1P, OP F1 TP & & #9228 k3
Bl 4 W Sk 347.69 ~ 1039.67., 94.86 ~ 204.75,
566.81 ~ 1073.03, 49.40 ~ 150.53 Fil 648.00 ~
1480.67 mg-kg ™', H F ¥ {H 4 9 K 731.27,
138.74 . 933.13 , 87.34 F11043.91 mg-kg™'. %W
Bt Ca-P HI TP & & 8 T 08/, Jf H 3472 1m b N3
ATURRE T 1Y Fe KA DS/ B B /ME s TP & AR b3
1K# T2, Fe/Al-P F 24.5 ~19.5 cm B{K# T
W ,19.5 ~15.5 em WA HEN; OP & HE7E 24.5 ~
21.5 em BAKE T, 7E 2105 em B T 5 & 5
TR, TN &5k 0. 174% ~0.429% | F-34{H
7 0.290% , M4 I A K, R T OM &
N 1.345% ~2.006% ,F-Y{E M 1.699% ,1F 24. 5
~19.5 em & T/, 7£ 19.5 ~15.5 cm OM &4
AR, A SRR LA <4 pm KGR F,
45.222% . <4 pm 54 ~16 pm B REEAH T
W, 16 ~64 pm &5 KIEEERG N, > 64 wm K9 &
s K. C/N WA LIE RN 2.4 ~ 5.3,
HIE R 3. 7.

P3 BB 15.5 ~0.5 em (1996 ~2009 4F) , LBy
B Ca-P | Fe/Al-P 1P, OP H1 TP & 722475 [ 53
Sk 347. 69 ~867.05, 118.88 ~266.46, 566.81 ~
1070.02, 62.66 ~ 212.70 Fl 648.00 ~ 1282.30
mg-kg™', H OF ¥ (H 4 9 Sk 680.41, 206.62 .
935.21, 137.86 F11 107. 10 mg-kg~'. Fe/Al-P [ F
IER 3 BB me s i, Fe/AL-P i 7E 15,5 ~
14.5 cm KOS BERG AN, 14,5 em % 32 )2 3 0] % 8 3%
KVEEE TR ZB B OP & i &k sh i K,
) b RO T 0, IR AR R 2 A AL OP &
W RAE; Ca-P, TP, TP & & iy Ze 22 0] 31 shAH AL,
BT AR S 0 S >, Ca-P F A AE 15,5 ~
6.5cm ¥HN,6.5 cm EFERJZ W /D; IP, TP 5 =1E
15.5~9.5 em 34 1,9.5 cm EFZW . TN & &
#0.167 ~0.357% ,E-3{E R 0. 274% , & & i 4% 0%
AR, OM &4 0.633% ~2.756% , F-YI{H N
1.795% ,0M & M2 7F 15.5 ~9.5 em 55 F2 5% ,9. 5
em 3R U5 2 R B R, R K S 8 Tt #, O AR R
JZ A IR B W s KRB B R R Al i L 4
~16 pm Fl <4 wm R F a3 ,4 ~16 pm Fl <4
pm R E i F ¥ E 4 B 38.930% Al
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38.472% . <4 pum Fl4 ~16 pwm F0g% & 5 i 2k ik 5h
BK AL 4 ~16 um K& ARG TR, 16 ~ 64
pm Fl >64 pm gt 2 AE AL, HJ2 16 ~ 64 pum
RS o 2 A bR BE B K. C/N I AR A [ R
1.8 ~7.2 ,F#9(H K 3. 9.

3 itig

3.1 VERIGMIVTRR Y8 37 18 Z (8] K8 SR 5k kL B
fRAH OGO &

MG K H SPSS XF 74 K v i 0 AR 4 S
FILEWE . DA AL S KL 48 b (8] 3 47 AH OC 43
B A T g5 SR 0L 1. N Al : Ca-P 5 TP TP

5 TP, Ca-P 5 TP #7£ 0. 01 /K F | 5 8 5 1F A %
K Z(MEZEBCH0.755,0.761 . 0.680) , %8 Ca-P
AT TP B4 BTk R, TP A 3G K X TP 34 4K 57 ik
K. Fe/Al-P 5 TP 7£ 0. 05 /K F [ 2 M IFAH X X &
(MK Z BN 0.378) , 6 Fe/Al-P Xf TP 1Y & ik
F|—EfEH. OP 5 OM 7£ 0. 05 7K F | 5 1F A 6 %
F(HKFRE N 0.365) , K] OM & OP R
— A 2. Ca-P, Fe/Al-P 5 16 ~ 64 pm ki 2% & i
1 0. 05 /KPR AR (MR ECH 0. 337 A1
0.418),IP, TP 5 16 ~ 64 pm ki g% & & 78 0. 01 /K
PR R (HHKEFRECH 0.569 F10.669),
it I ALORE ) 50 A A 138 37 o0 R I W

®1 BAXEARYEFLENEZEAHEXXER"

Table 1  Correlations of nutrients of sediment and particle size of Xidahai Lake

Ca-P Fe/Al-P Ip opP TP TN oM

Ca-P 1 0.031 0.755" " 0.107 0.680" " 0. 090 -0.258
Fe/Al-P 0.031 1 0. 308 0.307 0.378 " 0.332 0.230
Ip 0.755" " 0. 308 1 0. 108 0.761" " 0.013 -0.333
op 0. 107 0. 307 0.108 1 0.406 " 0. 025 0.365"
TP 0.680" " 0.378" 0.761" " 0.406 " 1 0.126 -0.152
TN 0. 090 0.332 0.013 0.025 0. 126 1 0.167
oM -0.258 0.230 -0.333 0.365" -0.152 0.167 1

<4 pm 0.303 0.258 0.471" " -0.157 0.428 * 0.353" -0.072
4 ~16 pm -0.109 0.172 -0.070 0.663 "~ 0.197 -0.118 0. 261
16 ~64 pm -0.337" -0.418" -0.569" " -0.264 -0.669 " " -0.313 -0.073
>64 um 0.191 -0.403" 0. 060 -0.324 -0.328 -0.443" " -0.273

1) # F£mR P<0.05; = = £ P<0.01

3.2 PHRIEMIE ST R E AL

VU A W R v 3R 90 R T [ 8 AL AR 4 Hb
J W TR A A S I s e R 7R TG R
W UL R A S P, TP R L HE Y (929.7
mg-kg ") LRI (538.6 mg-kg ™) TP & &,
ARG T R A 2 1 0 (1 809 mg-kg '), Kbk
T2 T A K IS Y ™ TR A DX, R R A 7 e
JiE L 0 5, PG R ) TP AT — 5 B0 T 7E 35 Y KU
Ca-P B T-HEJE 4 . A B A1 00 M VA o 1
65 000, 2 LA T B P Bl 2L 4 3 A e
DAl A= i AR V0RO CaP AR, X
5L B S B B A O, R DR T B R R 4y
SR VTR # R WA 1 (Q3) , LR IR,
4 L A R ) g o PR - o A i
B N 0.58 mg-kg ', B 4 g 4 B i E
0.47 mg°kg_l[)J\J:[32J. IP 3= % 2 30 FR o 72 vp ik B
TEVURY b B SRR 5Kk b i 2R s T
2E B E IR RIS SAFAE M BE . Fe/AL-P J2: 45 1 i
WIFRA 2 VR Bk Fe . AL R Min (10 %01k 1 B AU 8L

WIS B . Fe/AL-P HAG 7R 09 35 7, 4%
5y B A A Wy R B Bl Fe /ALP 9 35 i 232
SZAMB B A BRI, R R R R AT kL Tl
B 7K FHR 43 A ol ThT PR 2R R BT Fes/ ALP 5 A
o ] 9 Bh 8 AR OP T L3 o A HL R /9 0 1 3 117 %
B EIKAR 34 AT AR R . OP 3 3R U5 T4k
A A OP il Fe/Al-P R 45 o 1E M 41
Gy, HC A BERE ELOE R M BT AR W i o SRR g
ViAW W OP il Fe/Al-P & & [ TP & & 1
26.78% , B2 WK T V4 U ) 04 T A 1A 95 2 T

P1 By Br e Fe/Al-P £ 32.5 ~25.5 em (1902 ~
1966 4F) . OP 7£31.5 ~29.5 cm (1911 ~ 1934 4F) &
R, 3R T IX A 1906 4E T 4G
PR R R Bk B R, B R R VR,
JE NG EFE WG L, TN TREC 2% R F
—HEEATR. WA, 5 RIS Kb
HER, — S HE WA s A 60 AEARTFG, Tlk Ok
15 Y Bk BT L A6 T AL 25 2L ATl HE AR
I K A e Al i B R HE Y (A3 LAY p Fe/
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Al-P TN £ 31.5 ~24.5 em (1911 ~ 1970 4% ) & &
W Z. KPR MK 1959 4FETF b5 R v, fiff FH 9 2 7 4
TR RAM 6 X A Oy e o e AR K Bl oK, %
HECE) H i Xk BROE s A KA ¥ e A
ST Fe/Al-P & 559 0 Ay e L 3 X2 Rl X, R
25 AL i K {2 8 OP | TN & &34 .

P2 frEcrh, Ca-P | 1P| TP & & (948 L 7E AR K2
JE b 3% <4 o RGEE R B SR Al UK B R U
N HLUBURE & B3, AR T8 FROCR B, Fe/
Al-P7E 19.5 ~ 15.5 em (1988 ~ 1996 4E) 1 OP 7&
21.5 cm B EJZ (1982 ~ 2009 4F) & & ¥4 1t
POFBEHF TG & EWEKE ., bR
245 B FH e S e, B 1995 4R Tl 2 K HE TR
FiK6 9907 111996 4, 4k 2 fii B K 742
0 T HE I A A 24 R fd R G i T 3 OP AN
Fe/Al-P & 3gm. L /A A8 8 DA K (9 i
1S3 OP & & .

P3 BB rf, Fe/Al-P, OP 1 OM [1)F- 44 & & & 3
AN B B v B 0, BRI B B 2 N 2R B R
B & XSk 28 55 1 & 8, i b X B A A A T (an
PR A AL TR L PRSI ) B BRI, &
i KRR RHUEE ST, Tl R K Rk i % |
IFHEELME R F ALY & — B E. A,
WA HEBEEK , EDYLT5 K | B SR T K S H A i S K
R Wi L ffi 5 Fe/AL-P Fil OM 3 & e i 5 4
KB GE 114 % (2008 4F) jL 4%, 1996 ~ 2007 4[],
AR RE it FH R 19. 68 J5 tea ™, H: B IR it A S
5.25 Jitea”', R 25 TR SN 0ot e,k 974
tra” ' ARZGARAE Y K 0 A A X B B OP

kS AL BRI 75 2
4 i

(1) 78 Rt W AT AR D0 ARy T AR AR 7 1843 ~
2009 4[] 28 Py 1 DA PR 3 i 38 4 A 2% 2 2% 18
/N ) RS A e A0 A I PG R Vi 9 T AR G R Y A
55 R S K N 2635 2 o DA K

(2) VY R I 5 0 AR W B 37 £ 45 s 14 2 1) A2 AR AR
T Mo S T AR RN 29 2l 3 R e R A R R
BehEfb et fE. 1843 ~ 1970 AR Rt 5 A J53 3h t ik
55 B 2 WG 5k, Tk g ok o Al B 7K F AR 5 75 7K %
Widl 2, BB Fe/ALlP OP, TP HI TN {435 £ 7 L3R
MBS R B35 1970 ~ 1996 45 T 32 A
W17 Wy I3t 21 1 b A0 OB 4 98 /0 B89 5 e, Ca-P | TP
TP & T, 52 Tolk . A6 {5 7K 8 Z FAll i

5G] , Fe/Al-P, OP . OM & 75 E 7R B
FEn. 1996 ~2009 494 i IR 45 b 0 AL 52 A
KA SR, Fe/ Al-P . OP F1 OM fy-F- 25 & H
3B iR -

(3) 74 Rt 175 FR T R b Ca-P UL B &
BAFTEE . MR 45 2R W, Ca-P Xf 1P TP (Y
R TTHOR.
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