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Fig.1 Sampling stations in northern Yellow Sea
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2.1.1 HFXHEREJAEF-N)

B C3u UL IEF-N WEB B LM F AR
KSR S, oAb B AL PTAR Y  IEF-N A F 23
A T AR i B, &b A B B R (E 43 5 B
FEEO~3cm HC3WHAFERERELUT23 cm
), B BIRFER(0~6 cm) DA F AR K, X
MWEFRE EUHE TR BT ERE

REFEBREEARNEZ RFTBEEN . IRYH
IEF-N #9348 (umol/g) JF fF 53 : C3 (5. 08) >
C4(3.38) >C2(2.97) >C7(2.61) >C1(2.35), 4L
FHEBHREBRE C3H VLR IEF-N & &
TR T HA s M TR o IEF-N & &, B3
W CIH B F S BN 16657 C3ufiL, B3R
Bl7em UT, HEBREEE, 23 cm ITFTET
VR s BB IEF-N R E R+, &5 6
NO-NHEBEMBEF NH-NHERCEKD, &
fif NO,-N & &4y 312 NH,-N & 8% 1. 69 (C3)
> 1.59 (C1)> 1.39 (C4)> 1.38 (C2)> 1.02
(CTfE, B NO,-N 7E—ERE L mE L HHEHE
KUY F IEF-N 1734 .

2.1.2 BERWRINEE (WAEF-N)
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pmol/g, C3: 1. 07 pmol/g, C4: 1.07 pmol/g, C7:
1.18 pmol/g, &N ITR Y F WAEF-N & &
MERK, BB LW FEKBENRMBKR, AT
By & BYFE0. 64~1.47 pmol/g 22 [8] . 7 FF
B AR Y o, B C1.C73 it WAEF-N g & &
BREHBFRZEO~6 cm JE A, HAb b6 R
Y1 WAEF-N M KREHHRAEFREE R .
KRN, XA 85 WAEF-N 7£ & [ 3 f7 (T2 & #L
HAMPEYHHARAR. 5 IEF-N WEEE A M
[, NO;-N 2 KR EFBHHFAERNX(ED, & A
NO.,-N # & & 4 3 & NH-N & B #1.64(Cl1),
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2.1.3 E@EAREEE (SAEF-N)

SAEF-N FERSRKEMDE TR (BOK
%,2003), EWE RS0 FEZTURY B KL
JE 35 55 19 52 W . SAEF-N 7B [7) 3 3 JT R 4 o B %
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g BNFE C2W MR P M & B &S, & CTH T
RYTHERRK, ARERERRMER2. 5465, %
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Fig. 2 The vertical distribution of various forms of nitrogen in natural sediments

21 FARAHARBRHPRAEARSENTHELE
3 (NH-N # NO,-N) ) F 35 & B (umol /g)
Table 1 The average contents of NH,-N and NO;-N of

the two inorganic forms of nitrogen in the northern

Yellow Sea sediments (pmol /g)

N IEF-N WAEF-N SAEF-N
wif NH,-N | NO3-N [ NH;-N | NOs-N | NH,-N | NO;-N
C1 0.91 1.45 0.42 0. 69 2.35 6. 83
C2 1.25 1.72 0. 37 0.78 2.12 9.82
C3 1. 89 3.19 0. 49 0.58 2.98 2.68
C4 1.42 1. 97 0.51 0. 56 3.28 2.99
C7 1.29 1.32 0. 46 0.73 3.14 1.58

HIE A, NO-N K ¥ 355 B4 5128 NH,-N #92. 91

F14.634%; 7 C370 Ca¥hfiz, NH,-N 5 NOy-N Xf

SAEF-N B# [ % & #k,NH-N 5 NO, N ¥ & &
HofE M1 1100. 98; T 7E CT3 AL, BTBU By NH, -
N 2 SAEF-N W4 XL #H &, K NH,-N £
NO;-N 1. 994F , X [ it i SAEF-N ¥ i 78 5 T
PR E RN A,
2.1.4 SBEAFTRNEESOEF-N)

SOEF-N B X EIEXM A, BV HIALSTE
FEEERENES EESHMIRY PN PEYE
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£ (pumol/g) F:C2 (116.06) > C1 (98.93) > C4
(94.78)>C7(92. 82)>C3(89.16) . 7E Fr 5 v S 1T
B+ ,SOEF-N By [m) 24L& A MR, HEA R
EHHERBO~3 c) REE KB RHATAH
BLURMTERARMAERBESEX A RE, HILH
BRELBRYS O. B2 ENEERLMEXE
& —4;SOEF-N 7EK %K 2 LT & 4= 19 4 75 ) 456 B
DU R E LR AT Ve M TTRE R E R R B o
HNEEAFMENERE.

2.1.5 B®OIN)

TN RS MRy PSR ZRBER, 54
WAL TR Y S B (umol/g) R :C2(743. 75)
>C3(674.99) >C4(591.95) >C1(521.81) >C7
(453.96) , Hoh 7 C2ui i iR H I F & N CTuh
MUY P& B M. 6445, R BT RE KM TR Yk
BBy P iR SBROEM EEMSMH L5
WNHERHERERN TGS, Hd7E CL.C2
M C3 2 EAR MM E RBZIIRY + TN ¥
SERELERZUBYTHEEME ML C4F C7
S MR - 2 F B AR A S, Hoh e Cavbify b
MEEERK RERENEEREFTBRERKEZSR

M1 4765 X R BE R B T A RIS AL T AR B UL AR B

RRNETERABRBOARRE.F I, XS
L CAM CTH M TR TN WERELERS
SOEF-N #y 75 f, fé 5 — B4, Tl 78 FoAth i S WA [|] , K
H7E C3ui L 2 B A S Y 3, iX 7T BB 5 & D ab L
Frab B0 B RIS W IE A X B B BUE , R R4
AUBFEE. AR ITRSMHEE TN AT H
R . T 24 46 W SRR R DURR A i 2 = IR et , TR Y
PEVLEMTE AR BHAK & BB, T
NAKSERE, TN HNEEBEHRSMETIERAN
BEAT T B, X B B T TN 5 SOEF-N (4375 #
B H TR N DR EE—B

A2, HBIIRYANARIE S+, SOEF-
NEBAHEMASAWMNAE L, SAEF-N kR Z,
WAEF-N B, 5PN iR P T RREE S A
BT & B R & B AR H IR AR AL TTR
MHFEESAWESEE TN P EHHBHEER
KX Al BE 55X JLA B B B AR A K B AT LS
A5 TN #14.96% ~22.32% , RE KA S BK
HEER.HFERITSSBHEANLOIRRE R
7 (11. 48% ~54. 80 %) 1K®, X 5 H R g BT B Y
BB, TIRY AL FEREREFE S, TIRY
FOERTERBTE X B0, BB IRy

SAEF-N Hy& 8% IEF-N {95, il fe 54t # K IF
B KB HERR B A IEF-N £ 4 9 3h 8k
B 1 BAFE R T AR BB AR HE A BB K A, {5 B T I
P RENRREREX. WA, LEEBINRY TSR
BEREE Sy, SAEF-N W RBH‘H TR L
) Bk, B SAEF-N & B X B & (& —FA
2£,1994),

2 LLEBRBAYPAERNEESENTHER

(umol /) RE 5 B HH B (%)
Table 2 The average content (umol/g) of various

forms of extractable nitrogen and its percents to total
nitrogen (%) in northern Yellow Sea sediment
o5 IEF-N WAEF-N | SAEF-N SOEF-N | /#4158
o T BRA | T BE | AR Y RA| Y | AR
TR GE SR OF SE|0F| SR 8| TR | A%
C1(2.35|0.45{1.11(0.21|9.18{1.76(98.93(18.96]111.58/21. 38
C212.97(0.40|1.15|0.15(11. 95{1. 61 116. 06{15. 60132.13/17.76
C3 (5.08(0.75|1.07(0.16|5.66{0. 84(89.16(13. 21]100. 96/14. 96

C4 (3.38(0.57{1.07|0.18|6.27[1.06|94. 78(16. 01105. 5017. 82
C712.61]0.571.1810.26|4.71}1.04|92. 82 [20. 45101. 32| 22. 32

2.2 MBYHESEESHXER

VIR R E SR KR E L mETURY
hEMAETENEBES M ATMH—FEWE
DU M B IX 45 b 3R 1k 2% 7 A F1 4E B 338 (Cammen,
19828 —PH%,1994;Cahoon et al. , 1999) .iF &2
EXMNAEBHBAYHRNECHT TRERNTR
(BEMEE,1989) AR R 8 B A L BB R 7 3%
MR P AR EH S 'K HRF AL
EH.NCIWMNERANEA S, & BHM; mF
REHSHSERE CL.CTH AR E S, =1
WAL AR M F E ARG R E H 5 B A B
R F68.40%, e m Al ik 95.57%, Hf C2.C3
C4¥h A7 W 4k B 4 4y & B AR 290 %, BRUT Ay of
YL A o o R A DT FR Y 32 B 4Rk B A 4y
HAMFI SN B BB TR RE X
K IR X (FHME, 1989; &% — FH %,
1994 |

TRV ESEMAR, R PEIESEW
TSRS HEZAR . DUR YR &, iR Y F
BIEBAREX SRS, WA EREY S &
DAMEXNEEES . ILEEBERARBEIRY b &
EEEWMFHEELARLBRPITUEF L, B CL
Ab 5 A [R) 3l AL TURR ) o okE BE 4 43 (31~ 63 pm) Y
SRSANESELHAREAD (<31 pm) FHE
B 1%, B4Rz BE UT AR 6 &5 T8 75 210 A0 TR B 0 AR 3R A
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Table 3 The range and average content of different

grain-size sediment in the northern Yellow Sea (%)

31~63um < 31pm

¥ ¥ ¥

>63um
HERGHE I EREE @ TREE &

C1{.62~12.887.14|10.85~21.74[16. 47 68. 40~87.14 [76.39

=

C2 — — | 4.43~9.81 |7.07| 90.05~95.57 92.93
C3 - — | 6.64~10.33 (8.24} 89.67~93.36 91.76
C4 - — | 4.47~6.38 |[5.72] 93.62~95.53 94.28
C7 - — |20.86~28.4023.83 71.60~79.14 [76.14

£4 FANERROPREARSED
T 19 & & (umol /g)
Table 4 The average content of various forms of

nitrogen in different grain-size sediment(umol /g)

Witz %@ | IEF-N |WAEF-N|SAEF-N |SOEF-N| TN
>63pm | 2.61 | 0.95 2.13 90.25 | 425.43
c1 31~63pm| 1.78 | 0.79 1. 29 64.21 | 477.06
<31pm | 2.56 | 1.22 11.56 | 109.60 | 539.53
HREE | 2.35 | 1.11 9.18 98.93 | 521.81
31~63pm| 3.11 | 0.70 2. 66 83.45 | 521.68
C2| <3lpm | 2.96 | 1.18 12.66 | 118.24 | 759.28
BHRRE | 2.97 | 1.15 11.95 | 116.06 | 743.75
31~63pm| 3.58 | 0.63 2.37 71.32 | 548.32
C3| <3lpm | 5.21 | 1.11 5.94 90.80 | 686.17
HRBIE | 5.08 | 1.07 5. 66 89.16 | 674.99
31~63um| 3.03 | 0.60 3.17 80.03 | 451.21
C4| <3lpm | 3.41 | 1.09 6. 46 95.69 | 600. 48
ARBEE | 3.38 | 1.07 6. 27 94.78 | 591.95
31~63pm | 1.79 | 0.94 1.15 73.89 | 384.06
C7| <3lpym | 2.86 | 1.26 5.81 98.52 | 475.42
BRREE | 2.61 | 1.18 4.71 92.82 | 453.96

AEE, B—KBIETHARENRYNETENE
EERGE—H%,1990) .M H, BRNFEHRY +
EEBANSESANENRYHEEREANEE
HIE, BB TR ENRY TR E R, X5
hEEERARYHAREAS T BRER X
WRERFYPEEAENEEMS T EERET
HRBEEVNRYPEESANESESOA X —K
TR EAS P REESAMNERZHEPER &
BRI (B M TFE— AR EATN
C1¥ifr AR R, KB EA S A BRREAES
ANSERE.BETHFREASPEESANSE,
885 C1uh R BE 4 43 89 LA A K TEX VLAY
e R, R CL B E R P& A RS
B 54 P 7, X BT RS2 v R C Lo oML T AR

WHEESEASTEESNEZRE M —MH%,
1994 R4& 81,1997,
2.3 MARYPENEHESER
2.3.1 HHNENIH

AP RR Y & T S A B2 8] 2 A A —
BEERBT RS SR BT R A RO, i
FTARB AR FRANESESEZAEHi
HEFETHNGER AR ERETRY + SOEF-
N®WEMNIHAUEL, KAEXREO~3m HET
s Ry EINRT U RIEEARE
BHEX AT RETRY F SOEF-N T B THER
BE, WML T HAEIEN MR REEESE,
1990 WA LA B 53N — RN, Z RARILRY)
MBERE (cm),Co.C; TR EREEHNOm 5 Z cm
MR EE K ANBEREERA/2),S RULRER
(em/a) (B8 JL 3 A [RBL BE TR 41 9 0 AR S A
B K=In(C,/C2)/(Z/S)(BLI P, 2003), 1R
EHATUES K EGE) HERPITUEE M
R 35 01 , A LAY o e 380 R SUBE T AR W s B 9 A8
o0 TR [ 41K, BR UURR AR B O, TTAR Y R A HL AR 2
EEREBRBKEVR s E R X TR E A
HEERY S OB BEE LMK ETRY T K
BRI A FHEMEANFE S FH VRN AL
W R R BA R BE TUAR 4 B B BLIRE K 3 1 &
IR B T AW R A AR RS AR RN, X
2 MR E TR Y ] #% L S & SOEF-N & B 1
MBEVRYFEERYERZ— FERBIRHKS
Y A R, CASE R [FBE B BT Y B HL AW 2 8
REBRBERK. WSS FAMALERR, H C4
YOI AL FEWIE R RN E b KB I EER, FIFAE
YIESRE, KAWL ER, FRARY+ 0.8
SRWEES AR SN BRI B R
B BE VTR A HLER 2 T R B S AR LR
Wy A HLE R 4 1% R 3R SO (ELEg /D T 4R
TURYD . X EENBRBENRY N EEH S BH
UL 5, DLAR W) Hh A HIL SR 1) 45 4 4 5 S A R
TR PR REM A RS — R BT H
LB 4y M M RBEAERAL

NRYFEIEN T BEREREEEIER
LAY A AL AR B8 () B0 A M 5 G0 R R RO
KLBHLRK SRR, 8BRS RS 4R E a8 ;
R 2,5 Bl E B/, B VLR 2 g, R &
TR R o AR AR I B AS [R] 35 A LAY G A R
W BT LAE S 4R B U AR A A LA R B I (A] B
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Fig. 3 The vertical distribution of various forms of nitrogen in fine sediments (<(31pm) of different stations
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Table 5 The decomposable velocity constant of organic

nitrogen in different grain-size sediments (K X10%) (1/a)

B C1 C2 C3 C4 C7
>63um 16. 24 — — - -
31~63pm 9.93 — 8.85 | 42.33 —
<31pm 2.67 | 5.36 | 2.32 | 27.60 | 6.86
BABE 4.13 4.84 2.48 | 25.56 | 5.16
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Table 6 The burial flux of various forms of nitrogen in the

northern Yellow Sea surface sediment [pmol/(cm?/a)]

¥ifr |S(em/a)| IEF-N |WAEF-N{ SAEF-N | SOEF-N TN
C1 0. 07 0.25 0.07 0.53 6.51 26.91
Cz 0.18 0. 45 0.15 1. 39 16. 74 73.28
C3 0.25 0. 94 0.18 1. 20 15.79 | 113.32
C4 0. 45 1. 54 0.43 2.56 36.72 | 284.23
Cc7 0.21 0. 42 0.15 0. 65 13.63 67. 60
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Geochemical Characteristics and Early Diagenesis of Nitrogen

in the Northern Yellow Sea Sediments
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Abstract

Fine-grained components are the predominant composition in the research area in the northern Yellow Sea

core sediment, amounting averagely to 87. 03% of natural sediments, and directly affect the form, content and

distribution of nitrogen in natural sediments, so that the vertical distribution of nitrogen in natural sediments is

similar to that in fine sediments. The grain size of sediments has an important role in the early diagenesis of

nitrogen. The finer the sediments are, the smaller the decomposition rate of organic nitrogen will be, i.e. ,

organism was easily enriched in fine-grained sediments. The burial {luxes of various forms of nitrogen are

different because of the varying sedimentation rates in different sampling stations. The higher the sedimentation

rate is, the grater the burial flux of nitrogen will be. The burial fluxes of various forms of nitrogen are the

highest in station C4 where the sedimentation rate.is the highest.

Key words:; nitrogen;geochemical characteristics;early diagenesis;northern Yellow Sea sediment
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