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1. HRITRYE R E

1998 4£ 9 A “Fl¥—87 SERMAHRITBAY R SZERERERE N 5 e
AR RER (B 1), B M-12 35REFEE R 100 em b, HAR 4 35 H7E 200 cm KA
F, KEHA0 em EH. REHWBEA L ABREPER, FRBILKRE, EX
BEN OCH T, HFEERME, UERBIBEYWERBE, BT TRSD &M
(K&, 2000).
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2. B, BERSHUESZE

WHRPRE | g A8 A LB 0, FIBRE A Ruttenberg (1992) ZMHHBERE (F
&%, 2000) WEBE (P). B (Si) MEL, 49BN EYEREETE FRXHS
(mm\ﬁﬁﬁ%6*<aﬂu%%QMW%%*(mmm B E S (OSF)
MEREHEBE (SIF), ARYLABHEBILE (T). BIFHE 200 mg & 4 K S H
7, H Mortlock (1989) HEBERAHSH P 5 S (B), BBW+E P, Si 43 AME
MEHESOLEERMER SR (RE&W, 2000),

L ERSIR
(=) BERBE TAHRTIRY T P, Si BB A5 7 4R 1E

R S MERARBE FRBEMPEIEEP, SINEE (F1, 2) REE
o (B2, 3) BTRmisERIE 2RI T
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B3 BRUIBRMPEESHAEEN A
@IEF; @CF; AIMOF; MOSF; —=TSi ( x 1000); ™= BSi

1. M3-7, M6-5, M9-5, M9-12, MIO-1 kTP, TSiIH S BN EBRIBRENK)R
TAK. B 100 em 5SREMEL, SNWEH TPREEETASMN NI 3.2%, -6.2%,
0%,15.2% ,0% , TSI+ 5 A -2.4%,2.1%,0%, -6.7%, -4.2% , 4 F 458 E
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R1 BERABRYERSHOSR umol g B & BB E D/ %
" BE/ BET(7
Wi HRA §=¥. 3
cm HIRHE BBRESAES BEELS HLZE
M3-7 0—5 0.0903 (1.5) 0.32 (5.1) 0.23 (3.6) 0.82 (12.9) 3.2 (50.6) 6.3
5—10 0.088 (1.3) 0.26 (3.7) 0.18 (2.6) 0.78 (1.1) 3.7 (52.9) 7.0
10—15  0.068 (1.0) 0.26 (3.7) 0.20 (2.9) 0.79 (11.3) 4.2 (60.0) 7.0
1520 0.07 (1.0) 0.25 (3.6) 0.20 (2.9) 0.74 (10.6) 4.2 (60.0) 7.0
60—70  0.048 (0.8) 0.17 (2.7) 0.06 (0.9) 0.8 (14.1) 3.2 (50.8) 6.3
200210 0.049 (0.6) 0.27 (3.5) 0.15 (1.9) 0.93 (12.1) 4.1 (53.2) 7.7
VHE S 1.0 3.7 2.5 12.0 54.6
M6-5 0—5 0.051 (0.5) 0.36 (3.2) 045 (4.0) 0.76 (6.7) 6.1 (54.3) 11.3
510 0.039 (0.4) 0.32 (3.0) 0.4 (4.00 0.73 (6.9 7.3 (68.9) 10.6
1015 0.039 (0.4) 0.33 (3.1) 041 (3.9 0.76 (7.2) 6.7 (63.2) 10.6
25-30  0.030 (0.3) 0.38 (3.6) 0.43 (4.1) 0.73 (4.1) 6.7 (63.2) 10.6
90—100 0.055 (0.5) 0.37 (3.5) 0.45 (4.2) 0.77 (7.3) 5.8 (54.7) 10.6
200—210 0.056 (0.6) 0.43 (4.3) 0.35 (3.5) 0.90 (9.1) 5.6 (56.6) 9.9
350360 0.052 (0.4) 0.41 (3.1) 0.67 (5.0) 1.31 (9.8) 6.3 (47.0) 13.4
FHESH 0.4 3.4 4.1 7.7 58.3
M9-5 0—5 0.05s2 (0.4) 0.46 (3.8) 0.52 (4.3) 0.9 (7.5 6.7 (56.3) 12.0
5—10 0.052 (0.4) 0.44 (3.7) 0.58 (4.8) 0.8 (7.3) 5.1 (42.5) 12.0
10—15  0.049 (0.4) 0.43 (3.6) 0.5 (4.5 0.93 (7.8) 5.1 (42.5) 12.0
25—30 0.0 (0.4) 0.44 (3.5) 0.51 (4.00 0.9 (7.6) 7.5 (59.1) 12.7
90—100 0.049 (0.4) 0.47 (3.9 0.5 (4.6) 0.93 (7.8) 5.1 (4.5 120
200—210 0.052 (0.4) 0.54 (4.5) 0.42 (3.5) 1.07 (8.9) 6.2 (51.7) 12.0
350—360 0.072 (0.6) 0.30 (2.4) 0.72 (5.7 1.07 (8.4) 7.2 (5.7) 12.7
FHESH 0.4 3.6 4.5 7.9 50.2
M9-12 0—5 0.033 (0.4) 0.10 (1.1) 0.18 (2.0) 1.08 (11.8) 6.1 (66.6) 9.2
5—10 0.048 (0.5) 0.14 (1.4) 0.2 (2.2) 1.12 (11.3) 5.3 (53.9) 9.9
10—15 0.041 (0.4) 0.12 (1.1) 0.20 (1.9) 1.15 (10.8) 6.8 (&4.2) 10.6
2025  0.036 (0.3) 0.11 (1.0) 0.20 (1.9) 1.17 (i1.0) 5.2 (49.1) 10.6
30—40  0.028 (0.3) 0.30 (2.8) 0.26 (2.5 1.16 (10.9) 5.8 (54.7) 10.6
90—100 0.034 (0.3) 0.24 (2.2) 0.4 (2.3) 1.10 (10.4) 6.1 (57.5) 10.6
FHE G 0.4 1.6 2.1 1.0 57.6
Mi0-1 0—5 0.066 (0.6) 0.41 (3.4) 0.57 (4.8) 1.01 (9.2) 7.4 (61.9) 12.0
5—10 0.066 (0.6) 0.39 (3.2) 0.53 (4.4) 097 (8.1) 7.3 (60.8) 12,0
10—15 0.061 (0.5) 0.338 (3.00 052 (41) 091 (71.2) 173 (574) 12.7
25—30  0.068 (0.5) 0.41 (3.1) 0.55 (4.6) 0.97 (7.2) 6.9 (51.5) 134
90—100 0.080 (0.7) 0.47 (3.9) 0.65 (5.4) 0.49 (4.1) 6.2 (51..7) 12.0
200—210 0.055 (0.4) 0.38 (3.0) 0.77 (6.1) 0.76 (6.0) 8.7 (68.5) 12.7
400—410 0.082 (0.7) 0.40 (3.3) 0.51 (4.3) 092 (7.7) 5.8 (48.3) 12.0
FHES 0.6 3.3 4.7 7.1 57.2

E:BSARBERARES S SR E I R(TEA.
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$£2 HRRBAYERSENESE/ wol-g ' REBBHAIE/ %
i W/ MEhSE I o8- 4
T e mrxms BRARAS  BESLES  AHLS T e
M37 0—s 0.73 (0.006) 3.43 (0.03) 6.92 0.06) 1.82 (0.01) 152 (0.1) 12.3
5—10 0.78 (0.006) 3.60 (0.03) 4.72 (0.04) 2.15 (0.02) 3.2 (0.3) 12.3
10—15 0.64 (0.005) 4.71 (0.04) 3.24 (0.03) 2.15 (0.02) 18.3 (0.1) 12.2
15—20 0.73 (0.006) 4.17 (0.04) 2.12 (0.02) 0.99 (0.008) 20.9 (0.2) 12.2
60—70 0.50 (0.004) 2.02 (0.02) 3.20 (0.03) 3.24 (0.03) 32.8 (0.3) 12.5
200—210  0.47 (0.005) 4.70 (0.05) 3.09 (0.03) 2.37 (0.02) 34.1 (0.3) 114
- FHH 0.005 0.04 0.04 0.02 0.2 B
M6 0—s 1.24 (0.01) 8.14 (0.08) 729 (0.08) 2.20 (0.02) 40.9 (0.4)  9.46
510 1.24 (0.01) 7.8 (0.08) 3.63 (0.04) 2.2 (0.02) 55.9 (0.6) 9.48
10—15 1.28 (0.01) 7.13 (0.01) 1.7 (0.02) 2.65 (0.03) 39.8 (0.4) 9.64
2530 1.04 (0.01) 8.4 (0.09) — ) 2.37 (0.02) 43.0 (0.4) 9.33
90—100 1.16 (0.01) 7.72 (0.08) — {(—) 2.31 (0.02) 60.6 (0.6) 9.65
200210 1.01 (0.01) 5.02 (0.05) 0.85 (0.008) 2.20 (0.02) 3.2 (0.1) 1033
350—360 0.76 (0.007) 3.85 (0.04) 0.53 (0.005) 3.37 (0.03) 2.0 (0.2) 10.17
o _}—iﬂqﬁﬁt& 0.01 0.07 0.03 0.2 0.4
MO-5 0—5 0.70 (0.008) 7.42 (0.08) 179 (0.02) 2.2 (0.03) 17.9 (0.2) .60
5—10 1.16 (0.01) 8.32 (0.1) 1.47 (0.02) 2.48 (0.03) 18.7 (0.2)  8.65
1015 0.88 (0.01) 8.04 (0.09) 3.4 (003) 2.54 (0.03) 20.1 (0.2) 8.64
25—30 0.60 (0.007) 7.21 (0.08) 1.8 (0.02) 3.76 (0.04) 45.3 (0.5) 8.72
90—I100  0.74 (0.008) 6.89 (0.08) 1.18 (0.01) 2.21 (0.02) 37.3 (0.4) 8.72
200210 0.66 (0.008) 7.27 (0.08) 2.15 (0.02) 2.70 (0.03) 12.8 (0.1) B.75
350—360  0.93 (0.01) 5.35 (0.06) — {(—) 3.48 (0.04) 383 (0.4) 8.9
VEE I 0.009 0.08 0.(ﬁ 0.03 0.3 -
Moz 05 0.79 (0.008) 1.55 (0.01) L.12 (0.01) 3.5 (0.03) 12.2 (0.1) 11.9
5—10 1.46 (0.01) 2.42 (0.02) 1.41 (0.01) 3.21 (0.03) 1il.1 (0.1) 11.5
10—15 .21 (0.01) 244 (0.02) 1.09 (0.01) 3.53 (0.03) 36.8 (0.4) 11.6
2025 0.64 (0.005) 2.10 (0.01) 0.71 (0.007) 3.82 (0.04) 16.1 (0.1) 1.8
30—40 0.99 (0.009) 4.14 (0.04) 1.68 (0.01) 3.76 (0.04) 5.9 (0.06) 10.5
) 90--100 .12 (0.01) 3.09 (0.03) 1.44 (0.01) 3.2t (0.03) 25.3 (0.3) 1.1
T E G H 0.009 0.02 0.01 E 0.03 0.2
MI0-1 0—S 117 (0.01) 8.88 0.01) 4.03 (0.04) 2.64 (0.8) 26.4 (0.3 872
5—10 1.47 (0.02) 8.31 (0.01) 2.94 (0.03) 2.48 (0.03) 27.6 (0.3) 9.0
10—15 1.03 (0.01) 8.12 (0.01) 2.85 (0.03) 2.98 (0.03) 39.1 (0.4) 8.99
25—30 1.37 (0.02) 9.05 (0.01) 2.71 (0.03) 3.26 (0.04) 16.9 (0.2)  8.97
90100  0.85 (0.001) 10.00 (0.01) 1.59 (0.02) 2.42 (0.03) 26.8 (0.3)  8.35
200210 1.30 (0.02) 9.82 (0.01) 0.88 (0.0l) 2.21 (0.03) 54.9 (0.7)  7.78
400410 1.01 (0.01) 7.64 (0.01) 3.15 (0.03) 2.20 (0.03) 21.7 (0.3)  8.65
FHH i 0.01 0.01 0.03 0.03 0.4 -
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BUTRY X P, Si MRERREE, BFRYHH P, SiTiIEBNEY-BKAES, X
HWatE—EdBEINARESS5ER, BRI HENRENBEES,

2. CF-PHIEMSHRB T HEARRMTIBIFE, AHEN EEEHRS (010 cm),
CF-PHI& B BB A/, M3-7, M6-5, M9-5, MIO-1 32/ E%; 5—10 emZ
BaREK19%, 11%, 7%, T%; M9-12 2 K%, #Kk29%, AHGTBREM4
WK 3—4 %, EMREARSHATRMBAFRX, RENEBFERAKREE THREKE
MIEXHEE, 10em AT, CF-PHISRBEAREAFEME, CF-Si RERTAY A
TESSIHFEERFES, HEBSNEE MR DPHEERKRENL, £ 0—10cm #
HEMN, M3-7, M9-5, MO-I2 3 5—10 em EHRE S B AR B ABE, 4HIHK
27%, 11%M 36%; Wi M6-5, M10-1 3§ EFEMRBHE, FHEMK12%, 11%. 10em LT,
CF-SiKNERTHAZHABNAEY,

3. MOF ZAHENLRFEARBEREWEW, HEEBLE 05 m BEBRHENRIEEM
LA b3k, FHh7E M3-7, M6-5, MI0-1 ¥ IMOF-P WS BERRMKEYE, 45 RIK
2%, 9%, 9%; TE M9-5, MO-12 35 2 KE#, AHIHK 2% 18%, &L, M3-
7, M6-5, M9-5 uiftt IMOF EH A fi R a%, XBH THETREENE M, HF
WARLIE, W Fe-P B R, T M9-12, MIO-1 ## T &E. IMOF-Si 7 M3-7,
M6-5, MI10-1 35BN EREP I ERMKEAH, F0—10ecm A2 BEREM; 5—10cm EL
B HIEE 32%, S0%F 27%

4. OSF-P BRI A #4E P EERFES, 7 M3-7, M6-5, M9-5, M9-12
v, HEmAHAEARM KBS 7 MI0-1 32 FREHBE, ZHuMRETTRSHAT
ROBIYE IS I R T - O — R R UTR (W) A X, OSF-Si W3 M A EB KA
fh, HFREHHBHMEYE, REHERRREREIIRNARL.

5. R, BNSEEE TURASEE. &, RUEY 8BS ERRERK,
HEEAM2RBAMESE, XSHEFE GIREYIRIER) FUHX,

(Z) PHIESHMUFFE

ZERARERES, P, SABMEEEHAL, HEESP, SINBELKESE, AF
T 25 1A ] fEAH B H A

1. CF-P 1 OSF-P B EH L

HAc-NaAc Erb i BRI 8 CF-P LA 3 F: AABKA, EHEBEKL M
CaCO,-P, X 3 Fit CF-P 76 &4 & & B 39 7 LAE 4L % OSF-P; RZ, CF-P (LI RERH OSF-P
BT, W7E M3-73%, KERE (10 om LLF) OSF-P#ICF-PEGFHEXR (H2), B
WAL, OSF-P AT#ER i CF-P i LTiRM ., MEYXM AEBEKA (CF-PEERN)
BT R VE FE S B CF-P [ I Bk B, B K LA OSF-P IE R RFE, OSF-P HHIKH
AR B, Ingall % (1990) F P NMR 247t JUR P Porg ML 22 K7 1E (B
4), 0 RIEEFFAERRENBR _EESY, 25x 10 B/ RBIERAFERR
WAy, X Porg TEH ERMBMERB_E (WBE) AR, BILFHARE
AL S /N RS B BERE AL A Y (phosphonates), BEMRIL A WRET HEM C HIEM P,
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C-PRIESSE, HXMLSYiEdim . MM, SFETUNMERER, BRLEY
WTEAETS B T MERE M3-7 ¥ OSF-P IR FEROARTE, RIS, #F—BiESE OSF-P 58l B 1Y
EEEdH TEERLEYEIFDPHARAEIRSE.

7.5=9.5cm

15.5—17.5¢cm

33.5-37.5cm

| 1 1 T T | 1 ) |
100 75 50 25 0 ~25 —50 ~75 ~100

X10°

B4 UiYFAEHPL NMR #

CF-P WBEfRFN OSF-P Wy3fim, 7EMe FiLIE RS Y PERME SR MIIE- ik
RE, ENEESHEE (KB 2), OSF-PHEME T CF-P B/, RH P M CF-P I
OSF-P s B - At —RiE MR, HMa RS m P, 41 IMOF-P, ATREHRZ 5 P
) 43 i

RBUVIRY (0—10cm) # CF-P #1 OSF-P B3 i dF R MBS X R, TIRY S
R, XTEER B FRUE Y X R AR B KA R OSF-P A L8] MR ARV RT3, RIS
HAHT BIEHE, BRPHMBIERLEAN, M7 KRB BEYFNELERS
MY BOER ., IRRZE P CF &M OSF SHWHBRMERE U TP 8 LR LB/,

RAE MI0-1 85I M3-7 35 CF 5 OSF A8 P R MK B f5, {BERR CF-P 5 OSF-P
MEFHILRGER ., BB RY VEHTIE OSF-P il [ /K FI B, A PAEILEAE
BB KA, OSF-PR/RBRIEE T CF-PRMINE, HEREEME P NERAKHY
AR T PRBERG

2. PHB S PRAIEHAEN

BAEBRSEERES T PEABRYPHEE, X PHBRKEEAEBREL W, OSF-P A
CF-PZEIMHEHARE, PHRFIHEHEPAESHARANESE, S Py a0EE
MR R RGE R AR, —RERT P AT A BB, 7 M3-7 3, &
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BUHRBRYS PRY BHEBNERTERENRAEHBILERA RN, HAE MI10-1 3, W
ﬁif —EBREREW, £55 M3-7 3 M10-1 3§ P AR ZUTRYF MY 8EBMGER
BE R EEES, R P RABURFERE S HITE 60 cm F1 90 em 224, HEXFA
WE0ecm M0 cm WEZT, BBFKTH PHEHELSRNXBEMR, MAERLE
TK B o

PHIRAEHITESE PRAEBIESHEBNENWBIIRESNBRZMAELELER,
X—dBRRBIIREA, XXMEE#ELTIRY Corg/Porg thitH Porg WIEBERBA K
o SBEHIIRY S Corg/Porg LK FHEIEAGHEME, Hilid Corg W MEEH Porg
KYBH(E (Froelich et al., 1982; Mach et al., 1987; Delaney et al., 1988; FHIFE%,
1997), WEX—EEEBRETRY-BKAET, A ERBA N Porg & #7 #1854
Ho 0 M3-7 35, WURIBEME, d T Pog AT MM, 10 cm 1 60 em (A MRFF
) A& Corg/Porg th BARM S HMbALH 25, RIEBHRITEY hF-1 Porg B WK
W, Corg/Porg oW R BE B SE 2 B B #) TR Y OSF-P MO SEPr B .

(=) CF-Si Ry#5 L=

CF-Si ZTTBY AT 24 S MERES, TRARBEX, X THRIZHRS Si K
%, BAAEEEM.

CF-Si FEMYE 3 H4: BET Y. BB CaCOs-Si AR, WEEHE, HEER,
Mgt HILE%, S0, 7 EKHIEIBK RN BRR AR, B iR ER R XL rE
P& R R R S R R L EKRIR KRR, MBBRRIEEFLERGT ¢
AR LR M, SR A AT YTIE (REVIFE, 190, BrLL, #EHMTRYH CF-
Si BA MR TR AR, ﬂﬁl‘ﬁ‘?‘bﬁ% FHi%Eo

BIE—% “PBTPR-RE REBFER

a(Dé;) '“(Uc) + ZR =0
K, o HWEYH CR-Si KR, U ATIHBER, « HUREE, R ARNMER, U
- KR E U T AIE,
EEERBY T, AO0NT EEREZEN, TUAR, 8
_3w0+ZR=0
BRI P CF-Si 4ME R B AT UIRHN — %R, WHARY T
SIRi=-K- Si
A ERX, W
—§UM-K-&=O
A, Si HUUERY P CF-SiWkE, K CF-Si Ml — % ¥R H KB AT YUk
H—RB 1% EH
1 x=00F, c=c¢p
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x—>oif, >0

CF-Si
v St iR JTRE
St = Sig - exp( - —gx)
%7 R %o g Y 2k LI S
£ MO-12 3% #) CF-Si % 3T Bl 48 8 o iy 4
ﬁ BAH A R S B SRLGE, SEE A
= . ~ EEEA A IURKT TR, A CF-S
# § 5 Corg MR R RBIEE TX 5.
% = M37 4, MO-5 ¥, M6-5 i, MIO-1 ¥
5 e CF-Si 1 T 1 16 52 Wt o L0 [ 60 45 1,
x £ = M3-7 3 il MO-5 S B9 E (110 em) &3
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FORM CHARACTERISTICS OF PHOSPHORUS AND SILICON IN
SOUTHERN BOHAI SEA CORE SEDIMENTS *

Song Jinming, Luo Yanxin
(Institute of Oceanology, Chinese Academy of Sciences)

ABSIRACT

A new concept, “Form of element in natural grain size sediments (FNG)”, was used studying the
existence forms of phosphorous and silicon in five southem Bohai sea core sediments. FNG can yiled the
information which part of these biogenic matter contained in marine particulates can really participate in the
cycling and what functions they have in the cycling, which are two key issues dealt with in research on the
cycling of marine biogenic elements. FNG provides a sound basis for research of transferable form biogenic
elements contained in particulate matter.

In the studied southern Bohai Sea core sediments, P exists mainly in the form of organic matter, Si
exists mainly in the form of carbonate-boned. Transferable phosphorus accounts for only 17.4% (about
1.7 pmol/g) of total phosphorus and transferable silicon accounts for 0.116% (about 11.9 pmol/g) total
silicon in surface sediments, which show that only a small part of P and Si in sediments can participate in
the biogeochemical processes. The transferable P and Si in natural grain size marine sediments are in
leachable forms, different from previously known leachable P and Si obtained from total fine grain
sediments. ,

The transferable forms of P and Si have clearly different characteristics because of rediagenesis in the
total core sediments. In the deep layer of the core sediments, the stable forms can activate and become
transferable forms. Therefore, the transferable P and Si in the deep layer are more than those in the
shallow layers at some sites such as M9-5, M6-5, M9-12.

* Contribution No.4005 from the Institute of Oceanology, Chinese Academy of Sciences.



