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Fig. 1 Sampling stations in Jiaozhou Bay
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Tab.1 Water temperature, DO, salinity, and pH in incubation experiment and in situ bottom water

(C) (mg/L) pH
S3 25.8 24.5+0.5 6.63 6.72+0.07 30.9 31.1 7.85 7.81
S4 24.6 24.5+0.5 5.56 5.52+0.10 30.8 31.0 7.84 7.84
S5 24.7 24.5+0.5 5.96 5.99+0.17 30.9 31.1 7.86 7.87
S6 25.2 24.5+0.5 6.23 6.01£0.17 31.0 31.0 7.78 7.71
S7 23.2 24.5+0.5 6.99 7.10+£0.10 31.0 31.2 7.91 7.93
S8 23.7 24.5+0.5 6.65 6.63+0.15 31.0 31.1 7.91 7.87
S9 245 24.5+0.5 6.63 6.69+0.13 31.1 31.2 7.87 7.84
S10 24.7 24.5+0.5 6.85 7.05+0.20 31.0 31.1 7.88 7.87
S3 3.6 5.0+0.5 12.4 11.53+£0.07 30.7 30.9 7.64 7.61
S4 4.9 5.0+0.5 10.94 11.46+0.10 30.8 31.0 7.53 7.50
S5 4.4 5.0+0.5 11.19 11.64+0.17 30.3 30.5 7.51 7.50
S6 4.0 5.0+0.5 12.14 12.03+0.17 30.8 31.1 7.62 7.63
S7 5.5 5.0+0.5 10.26 12.04+0.10 31.1 31.0 7.53 7.56
S8 4.2 5.0+0.5 10.37 11.01+0.15 30.9 30.9 7.42 7.42
S9 6.9 5.0+0.5 10.21 10.06+0.13 31.1 31.4 7.60 7.59
S10 7.6 5.0+0.5 9.37 10.49+0.20 31.0 31.5 7.42 7.45
S11 7.0 5.0+0.5 9.95 11.18+0.07 31.1 31.2 7.61 7.63

NO;-N NO,-N  NH4-N
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Fig. 2 Exchange amount at sediment-water interface versus ’ i
incubation time NOs;-N  NO,-N NH4-N
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Tab. 2 Exchange rates of NO3;-N, NO,-N, and NH4-N at sediment-water interface in different stations in Jiaozhou

Bay(pmol/(mz-d))

NO; NO, NH,4 NO; NO, NH,4
S3 652 26 —-154 =35 332
S4 1560 48 1188 -657 -117 57
S5 =715 —41 26 064 -213 -59 -1 064
S6 1412 167 —201 -20 463
S7 768 19 281 —40 -1334
S8 1 080 =35 107 =51 -580
S9 824 941 2118 —481 -81 -926
S10 853 676 1737 -523 —74 =397
S11 NA NA NA 637 —61 —745
: .NA

*3 PEIEEFREEEIIR

-7k 5L NO3-N. NO,-N #1 NH,-N B9 X # iR R

Tab.3 Exchange rates of NO;-N, NO,-N, and NH,-N at sediment-water interface in different inshore areas of China

- (umol/(m*-d))

NO, NO; NH,
~117~941 —~714~1 560 —1 334~26 064
—156~27 —6 632~132 —927~2 347 [11]
5~670 —2 000~2 800 —500~1 600 [16]
641 3302 37 633 [21]
( ) -30~-20 —1 330~-680 —650~1 690 [22]
( ) -110~50 50~820 —450~980 [22]
65 614 628 (4]
~1200~2 100 —22 800~144 000 -9 160~6 940 [23]

>
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- NO;-N NO,-N  NH4-N

> >

(D
NO;-N  NO,-N
NH4-N NO;-N  NO,-N
NH4-N ; (2)
Chla TOC TN C/N;(3)
Ds
4 5 ,
4 s Chla 0.05~4.62 pg/g,

TOC  0.25%~0.95%, TN
C/N  9.50~62.71,
9~500 pm,

0.012%~ 0.085%,
7%~30%, D5
20.77%~51.00%,

NO;-N  NO,-N NH,4-N 0.49~
41.9 umol/L  0.04~2.40 umol/L  1.04~27.6 pmol/L,
NO3;-N NO,-N  NH;-N 4.66~
46.5 pmol/L  0.20~2.20 umol/L. 26.6~580 pumol/L
2.2.1 NO;-N NO,-N
NH,-N
NO;-N
NO;-N ( o), 3
NO;-N , NO;-N
NO;-N NO;-N -
NO;-N
NO;-N ,
NO;-N
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Tab.4 Environmental factors of surface mud at different stations

) H@ART/CLE

Chla (pg/g)  TOC(%) TN(%) C/IN (%)  Dso(um) (%)
S3 1.22 0.30 0.018 16.42 13 53 32.97
S4 1.36 0.45 0.036 12.67 23 18 36.33
S5 4.62 0.95 0.085 11.14 26 9 51.00
S6 1.63 0.50 0.031 16.03 26 11 39.52
S7 1.39 0.54 0.042 12.99 27 11 33.96
S8 2.48 0.59 0.053 11.17 14 85 35.15
S9 0.59 0.37 0.028 13.22 16 45 28.88
S10 1.13 0.34 0.026 13.09 17 28 34.79
S11 0.05 0.25 0.012 21.39 7 500 25.72
S12 1.20 0.45 0.035 12.77 17 28 39.33
S3 2.12 0.30 0.032 9.50 13 53 31.22
sS4 1.15 0.49 0.049 9.96 25 14 36.93
S5 2.24 0.87 0.085 10.28 30 9 48.15
S6 2.9 0.53 0.047 11.39 26 11 37.39
S7 0.79 0.52 0.040 12.9 29 10 36.21
S8 1.08 0.59 0.041 14.51 26 13 36.69
S9 0.23 0.98 0.016 62.71 NA NA 20.77
S10 0.71 0.37 0.029 12.64 17 25 33.03
S11 0.27 0.45 0.046 9.78 21 16 33.47

:NA

x5 ARALEEREKFEFEKP NOs-N. NO,-N 1 NH,-N BIiRE

Tab. 5 Pore-water concentration and bottom-water concentration of NO;-N, NO,-N, and NH,-N at different stations

(umol/L) (umol/L)

NO; NO, NH, NO; NO, NH,4
S3 6.69 0.53 3.64 11.7 0.36 207
S4 8.22 0.64 6.44 19.9 2.20 204
S5 8.86 0.59 7.11 5.74 0.20 260
S6 7.03 0.66 6.19 9.94 0.73 145
S7 2.11 0.19 2.68 4.66 0.31 237
S8 4.11 0.26 4.36 7.97 0.27 555
S9 1.19 0.15 1.99 5.69 0.22 206
S10 1.72 0.16 2.46 8.04 0.39 333
S11 0.67 0.04 1.43 6.24 1.35 73.3
S12 0.49 0.15 1.38 5.37 0.41 309
S3 22.5 1.83 1.04 10.38 0.42 56.5
S4 20.3 1.37 4.99 8.34 0.36 63.5
S5 41.9 2.40 27.6 10.2 0.51 174
S6 22.6 1.80 1.30 8.96 0.44 57.7
S7 5.96 0.62 2.19 8.75 0.29 140
S8 17.2 0.98 8.11 12.2 0.60 105
S9 9.00 1.00 2.15 46.5 0.43 26.6
S10 7.56 0.89 2.17 8.39 0.25 56.1
S11 6.34 0.83 1.54 7.59 0.54 580
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Tab. 6 Correlation analysis between exchange rates at sediment-water interface and benthic environmental factors

Chla TOC TN C/N Ds
NOs-N 034 042 038 -0.11 0.48 -0.30 0.71°¢ 0.65 0.68° 0.50
NO,-N -0.55 -0.50 -0.41 0.07 -0.34 0.05 0.51 —-0.58 -0.21 -0.02
NH,4-N -0.57 -0.16 -0.26 -0.19 -0.41 0.09 -0.50 -0.34 -0.06 -0.05
NOs-N -0.19 -0.20 0.17 -0.30 0.12 -0.15 0.14 -0.27 -0.31 —-0.04
NO,-N 0.53 -0.01 0.04 -026 -0.04 -0.17 0.17 0.19 0.21 -0.16
NH,-N 0.57 -0.54 -0.13 -0.30 -0.53 049  -0.06 -0.37 -0.32 -0.30
P 0.05~0.10 ;
2000 NH4-N TOC Chl a
S 1600f . )
g . ,
g 1200 - . i
=
:;: 800} . - NO;-N NO»-N  NH,-N
ﬁ 400}
4 2 b
0 . . . - - -
0.0 63 12,6 18.9 Chl a ) NO»-N  NHy-N
[ i 7K % 1 /(umol/L) ( 9 ,
3 NOs-N ) Chl a s C/N
NO3-N . Chl a
Fig. 3 Simple linear regression plot of NO;-N pore water , ,
concentration versus exchange rates of NO;-N in NH,-N
summer.
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) , NO,-N
[ , TN ,
25
222 TOC Chla TN CN =, TN
TOC Chl a >
(r=0.95, P<0.001, N=10), - NO;-N NO,-N  NH4-N
, Mobile N
, ( o), TN
Bl , - NO3;-N NO,-N  NH4-N
’ C/N )
, , Hammond [ ,
(24] C/N
Hall 7
- NO;-N  NO,-N C/N NO;-N
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R - NO;3;-N
[28-31]’ , ’ ’ - NO;-N
, NH4-N ,
- NH,;-N R
- TOC NH4-N
NO3;-N  NO,-N NH,4-N s ,
- DIN , ,
Z R SPSS TOC
Statistic 19 - ,
NOs;-N NO,-N  NH4-N -
, - NH4-N , NO,-N
NO;-N NH4-N , NH4-N ,
NO,-N (P>0.695), 7 NO,-N
x7 HNETESETRIWAXARZNELTEERARBE PRNE
Tab.7 Composition of principle components and weights of environmental variability in regression model
NO;-N NO,-N NH4-N
Chla 0.143 —-0.086 —-0.092
TOC 0.143 —0.086 —-0.092
TN 0.137 —0.083 —0.088
C/N —0.054 0.032 0.035
0.114 —0.069 —-0.073
Ds —0.088 0.053 0.056
0.159 —0.096 —0.103
NO;-N 0.137 —0.083 —0.089
NO,-N 0.121 —-0.073 —0.078
NH,4-N 0.154 —0.093 —0.100
NO;-N 0.025 —-0.015 -0.016
NO,-N 0.043 -0.026 —-0.027
NH4-N —-0.024 0.015 0.016
Chla —0.188 — 0.168
TOC 0.053 — —-0.075
TN 0.001 — —0.045
C/N 0.117 — -0.115
0.011 — -0.154
Dy —0.046 — 0.200
—0.039 — —0.038
NO;-N —0.084 — 0.122
NO,-N —-0.145 — 0.167
NH4-N 0.027 — —0.004
NOs-N 0.188 — 0.074
NO,-N 0.362 — -0.016
NH4-N 0.275 — -0.124

>
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C/N Chla NO,-N
NO;-N NO,-N  NH,-N - 835.72 mgC/(m*-d)**, Redfield ,
NO;-N , ,C/N N 10 512 pmol/(m*d),
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Fig. 8 Exchange fluxes of NO3-N, NO,-N, and NH,-N at
sediment-water interface
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Abstract: Benthic exchange rates of dissolved inorganic nitrogen (DIN) at the sediment-water interface in Jiaozhou
Bay are measured using intact sediment core incubation. Sediment is found to be an important source of DIN in
summer, with a flux of 1.64 x 10° mmol/d, providing 39.3% of the nitrogen required in primary productivity. How-
ever, DIN transfers from the water column to sediment at a flux rate of —2.12x10® mmol/d in winter. Results of
correlation analysis and principle component regression analysis are used to discuss impacts of environmental fac-
tors on the exchange in detail, and it is determined that mineralization, assimilation, and diffusion are the key proc-
esses controlling the exchange of DIN at the sediment-water interface in Jiaozhou Bay during summer. However,
exchange of DIN is probably significantly influenced by degradation of marine endogenous organic matter, assimi-

lation, adsorption-desorption, and diffusion during winter.
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