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Tab. 1 The contents of OC, N, P in Jiaozhou Bay sediments
0C(%) ™ IN ON TP Ip op
(mg/g) mg/ g) (mg/ g) (mg/g) (mg/g) (mg/ g)
B3 (0—2cm) 0. 44 0.41 0. 08 0.33 0.29 0.17 0. 12
0.07 0.16 0. 06 0.04 0.18 0.14 0. 04
0.56 0.48 0. 18 0.38 0.34 0.21 0. 16
0.41 0.31 0. 10 0.21 0.27 0.16 0. 11
D4 (0—2cm) 0.36 0.25 0. 19 0.06 0.24 0.12 0. 12
0.26 0.14 0. 04 0.02 0.22 0.12 0. 05
0.49 0.32 0.25 0.28 0.29 0.19 0. 12
0.37 0.22 0. 10 0.12 0.25 0.16 0. 09
D7 (0—2cm) 0.14 0.2 0. 07 0.13 0.22 0.11 0. 11
0.08 0.13 0. 05 0.02 0.12 0.08 0. 01
0.32 0.29 0. 13 0.21 0.23 0.16 0. 15
0.15 0.19 0. 10 0.10 0.17 0.11 0. 06
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2 (P< 0.05 0C: TN
Tab.2 Correlation coefficients ( P< 0.05)of N and P
in sediments of different stations 50
TN N ON TP P , )
B3 IN 0.42 ’ ’

ON 0.94 0.08

TP 0.08 - 0.05 0.11 0C: TN
P -0.19 0.09 -0.24 0.50 OC: TN
oP 0.19 -0.10 0.25 0.90 0.07
, ™ TP TN:TP
D4 IN 0.43
ON 0.46 - 0.61 (2002)
TP -0.10 - 0.21 0.12 , 1962 —1963 1983 —1986
IP -0.03 -024 021 0.46 191 —1998 DIN
+ + +
oF 006 005 - 010 050 -oss  (22F0.6)Bmol/L (8.7 £3.9) Hmol/L (10.8 %
3. 4) Bmol/L, DIN. PO+ P 15.9 26.5
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37.8, ,
ON 0.8 - 0.45 TN TN: TP
TP 0.4 0.22 0.29 ( 2 4)
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3 2 2 2
[ mg/ (cmz' a) | ( , 2004)
Tab.3 Buridl flux [ mg/ (cm®™ a) ] of N and P
in surface sediments of Jiaozhou Bay (4 '
TN IN ON TP P opP 4
B3 1.08 0.35 0.72 094 056 0.37 ,
M 1.47  0.68 0.79 1.68 1.09 0.58 : (1) B3
D7 0.28 0.14 0.15 026 0.17 0.09 >
2 2 D7 2
: (2) :
, (3)
(Daessle e al,2004; ) (D7 ),
Bechmanna e al, 2005) ,
. D4 D7 D7
4
Tab.4 Diagenetic rate of N and P n surface sediments of Jiaozhou Bay
TN IN ON TP P opP
(cem/a) Hmol/ ( g* a) Hmol/ (g* a) Pmol/ (g* a) Hmol/ (g* a) Hmol/ (g* a) Hmol/ (g* a)
B3 0.85 1.8 0.2 1.6 0.14 0.05 0.09
D4 1.63 0.23 1.5 - 0.70 0.11 - 0.16 0.26
D7 0.45 - 0.56 -0.48 - 0.08 -0.04 0.04 - 0.07
, 0C pH 5 B3 (P< 0.05)
Eh Es , Tab. 5 Comelation coefficients( P< 0. 05) between
5 B3 enviommental factors and N, P in sediments of B3 sation
) ™ IN ON TP P opP
B3 pH Es ,
pH 0.02 0.30 -0.10 - 0.32 0.29 - 0.51
2
, R S Es -0.57 0.0l -0.63 0.02 0.26 - 0.11

Eh -010 0.15 -0.16 0.12 -0.03 0.16

0.43 0.29 0.37 0.16 0.12 0.12
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SOURCE AND BIOGEOCHEMICAL CHARACTERISTICS OF
NITROGEN AND PHOSPHORUS IN JIAOZHOU BAY SEDIMENTS

LI Xue-Gang, SONG Jir-Ming, LI Ning', YUAN Hua-Mao, GAO Xue-Lu
(Institute ¢ Oceanology, Chinese Academy ¢f Sdence, (ingdao, 266071)
" (Istitute ¢ Oceanology, Chinese A cadany ¢ Science, Qingdao, 266071;
Graduate School, Chinese Academy of Science, Beijing, 100039)

Abstract Nitrogen and phosphorus in sediment play an important role in marine ecosystem, so many studies fe-
cused on it. The source and biogeochemical characteristics of nitrogen and phosphorus were discussed using the field
data on content and vertical distribution of TN, TP, ON, OP, IN, IP, OC TN, TN: TP in sediments obtained from
the Jiaozhou Bay. The results obtained imply both the total nitrogen and the total phosphorus in surface layer of sed+
ment decrease when moving from the inner bay to the outer bay. The concentration of total nitrogen in surface layer
sediment was 0. 41, 0.25, 0.20mg/g, and of total phosphorus is 0.29 0.24 0.22mg/ g in inner bay, bay mouth
and outer bay respectively. In general, organic nitrogen occupy 50% —70% of total nitrogen and inorganic phos-
phorus account for more than 60% of total phosphorus. The vertical distributions of N and P are more completed
than horizontal distribution. The ratio of TOC. TN can be used to deduce the source of organic matter in sediment.
According to the ratios of TOC: TN, organic matter from terrene account for 71. 1% in station B3, 86. 9% in station
D4, 37. 9% in gation D7, respedively. So Nitrogen accumulated in sediment of the inner bay and the bay mouth
mainly come from terrene by vertical distribution of N, P and OC: TN, and the portion of autogenetic N is 28. 9%
and 13. 1%, respectively. However, in the outer bay N is mainly of autogenetic constituting 62. 1% of total nitre-
gen. In contrast to N, phosphorus mainly contributes from terrene; however the percentage of autogenetic P in the
outer bay is remarkably higher than that in the inner bay. The date on suspended particle confirms that N and P in
sediment of the inner bay are also mainly originated from terrene. The vertical variation of the OC: TN ratio in sed+
ment of the Jiaozhou Bay reflects the change of materials source over recent years. The sand input from rivers has
decreased sharply, however the garbage input from Qingdao and surrounding regions has permanently increased.
Thus, currently the garbage input substituting sand input, is the main source of sedimentation. The vertical distr+
bution of TN, TP contents and TN: TP ratio are in accordance with the increased trend of nutrient content in seawa
ter of the Jiaozhou Bay. The sedimentation fluxes vary spatially. The sedimentation flux is the highest in the bay
mouth and the lowest in the outer bay. In same region, the sedimentation flux is obvious difference between organic
nitrogen, organic phosphorous and inorganic nitrogen, inorganic phosphorus in same region because of their different
content. Nitrogen and phosphorus in imer bay release from sediment to sea water according to diagenetic rate,
which indicate that N and P in sediment is an important source of N and P in sea water in inner Bay. However, N
and P in seawater may transport to sediment in outer bay. Diagenetic rate of N is higher than that of P, whereas d+
agenetic rate of organic phosphorus is higher than that for inorganic phosphorus. However, the diagenitic rate of o
ganic nitrogen was found to be not always higher than that of inorganic nitrogen, and the diagenitic rate of inorganic
nitrogen was far higher than that of organic carbon sometimes, which indicated that inorganic nitrogen play a neglect
ed role in the movement of nitrogen. OC, pH, Eh, Es can affect diagenetic rate; however their influence is differ
ent in various environment.

Key words Nitrogen, Phosphorus, Biogeochemical characteristics, Sediment, Jiaozhou Bay



