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May, August, October from 1997 to 2010, the status of nitrogen and phosphorous pollution
and its variations in shellfish culture areas of Jiaozhou Bay were analyzed and assessed. It was
found that: (1) Nitrogen and phosphorus pollution in shellfish culture areas of Jiaozhou Bay
was more serious in 2011. Concentrations of these nutrients met the national standard in March
only, but were above the limit in all other months, when DIN concentrations were 11. 11% to
100% and phosphate (PO,-P) concentrations were 33. 33% to 66. 67 % higher above the limit.
(2) DIN and PO,-P in survey areas showed obvious seasonal variations. The maximum and min-
imum values appeared in October and March, respectively. The mean pollution index (Pi) of
DIN and PO,-P were 1. 35 and 0. 93 respectively, indicating more serious pollution by nitrogen.
(3) Spatial variation was also found for DIN and PO,-P in Jiaozhou Bay, with much higher con-
centrations of nutrients in the western and eastern regions of shellfish culture area but lower in
the central region. The ranking of monthly DIN and PO,-P eutrophication was August=>March
>May>October. (4) Relatively serious eutrophication was found in the survey areas, with 44.
44 % ~100% sampling stations were in eutrophication. The ranking of average monthly eu-
trophication index values was August > October > May > March. (5) In the four months in
2011, the N/P ratio of most seawater samples was between 20. 96 and 43. 22, which was above
the Redfield ratio, with only few exceptions in May, indicating that PO,-P may be the main lim-
iting factor for phytoplankton growth. (6) Pollution index of nitrogen and phosphorus showed
obvious interannual variation. Pi of DIN was the highest in 2008 and the lowest in 1997 and
2000, and Pi of PO,-P was the highest in 1997 and the lowest in 2011. (7) The causes of sea-
water eutrophication were very complex, but two main factors were identified in the aquaculture
areas of Jiaozhou Bay. One was the large amounts of nitrogen, phosphorus and other nutrient
inputs from the rivers, and the other was the shellfish aquaculture self-pollution. In recent
years, although the nitrogen and phosphorus pollution in shellfish culture areas of Jiaozhou Bay
showed no obvious deterioration, eutrophication is still serious, which may contribute to more
frequent algal blooms.

KEY WORDS Shellfish culture Nitrogen and phosphorus pollution Variation

Jiaozhou Bay

B M 5 A7 T L AR - B T T TR S, DRy — i R ) o e PRI L LR R 220 ke, V5 N K BT AR 354 km”
WEVR AL 125 km® F37KIR 7 m 2247 (ROKARSE 2008)  JM B2 Fh [ 4k O 5 L A WE TR DU 2K JR 40 3k it &
FrBE AR SEFE TR AT Ruditapes philip pinarwm . STAFE N AEH TG A7 F7 5 0 ALK F) 10 000 hm? , 4F 77 3K
3X10° t, Hopl M o 28 JE AR o o PRI e 43 5 P R i DL 286 3 B DX AR S T 5 DX LA S g AR

A RSN VE e BUE IR AR B A AR S W E IR AL G BESFE 2005 MR AR 200558k < 5F 2004,
20075 R 2002; 5K IGMAE 199755k $4E 2009;: 8 RAF 201D EAIEZ MBS 4 R H RN 1L
IR DI o B AR OB 5 8 WL ARG CR B W45 2007) o ARBIFFEMAE 1997 ~ 2011 AR 7K 5T ] A5 B2k , 0 J5e 1 v
R TE A A7 7 5 DR BT G DR S h 25 (b A7 7 3 A RO IR 20 A 1 DL & SR 48 DX DK R E SR AR B A
T Ay 2R ) ) L0 o i A R Al O X T IR X T A A PR M R A DL S Y 18 Al 2 R I R U DL 6 SR A
b F £l FE RS E K e B A B R L



118 wwolk B 3 R %33 %

1 MB5FE %;7
L1 BEREHEER® 3620 |
Ji P01 M s DL 208 3R A IX K A B R A S ik
O AU i (P 1R 1) BE R AL T E L o
A7 R RE Ty 38 TR DN T 1k 280 e ot s ‘10
FIAE ) Crp A N R (] [ 5% M G 6 A 7
PEA R HEE KRS SRS 2007) o o~ Q‘“fda"
B AT E 12010 120.15 120.20 120.25 120.30 120.35
A B[R] 4351 R 1997 ~2010 4 5.8,10 PEL T DL 2K 5 B X K B 05 9 A DX 3 37 4 A
H 2011 48 3.5.8.10 H, Fig.1 The surveyed area and sampling station in shellfish

culture area of Jiaozhou Bay

1.2 #FMAE
K1 RMNENKXFEXRFAETHMNESEE

Table 1 The position of surveyed stations in the

L2.1 R85 FFH
R FH LD 515 G 48 B (PO vk M3l (T
KA R B AED) (E KB R R 1997) i

shellfish culture area of Jiaozhou Bay

v s S N oo w5 2yEs E5:7i%s
—é@bﬁ(ﬁ ( ﬁﬂj :J:7J(P:?§§E B XTHSLJ” = (XE St. No. Longitude(E) Latitude(N)
U VL2 SR 58 X TCHL AN P R £ 1) 75 R ) 01000 50000
DLHE AT A AR HE BR {E 0 3 DIN << - -
2 120°11'00 36°10'30
0. 30mg/L ,DIP<C0. 03mg/L, . .
o N . o 3 120°12'30 36°11'00
HRIBBPOIFF AKX Pi=Ci/Cs L L
) s e 1 120°13'48 361058
A Ci R SEE . Cs bRifE(E. o, o,
. . 5 120°15'00 36°10'30
1.2.2 BEKRBIRKRLEN ’
o A sk . e s 6 120°18'00" 36°10'30"
K EFAGHCED B %M 8 0 2 % , ,
.. e N . . 7 120°18'30" 36°12'30"
B XU K8 IR R B #EAT W A . TS 5K ,
. 8 120°19'00” 36°13'30"
H ,
9 120°20'30" 36°12'30"

_ INCpg/L) XIP(pg/1) X COD(mg/L)
4500

XL E SRR IN LA, TP e bl#E . COD b2 e i .
MEI W, REEFE Y E>1 N O E SIS E MR, 58 R R s,
1.2.3 R.BE& 2285 FREESN
K 72 S5 A CCV) K 7R e M T8 D1 28 33 B DX I 7K Rl 2 i (0 25 ) 4 e R B, 8 R RBUT R AKX

=35
CV=%

. CV 8 53 Z8. S O 8 37 R 35 1 2 (A1 PP 90 B0 s o O 22 - X0 O 50 3 R 0 3 B s [ PP 3 9 4
fi.

2 #HXR

El

2.1 BMENEFEXR . BETRARK

2.1.1  R.BFE R AR
2011 4F 3 J3 JBEIH 15 D1 S 57 B IX 4% I 4 il (37 Jo AL 60RI % P B R 1 75 e F8 BUE 1/ T 1L A7 2R 7KK it



% 5 W b ERAE BT DL 2SR A XA VBRS Je IR KB S AR 119

FRUEESR . 2011 4F 5 H P2 Il AU AR 11, 11%  IG ME R MR £ BB kR R O 33.33% . 2011 4E 8 A J#l
FUBAR A 66. 67 %0 G VEBERREL AR RN 44. 44 %, 2011 4F 10 H EHLEFEFR R 100 26 , 1 P 2 45 88 e %
H66.67% ., VEMEEARMILER 3 A JCHLERNE PEBERR £h &t AT A PR R AN 5.8 10 M T DL 2R R A IX Y
AR BEIE Y. DU P2 LA AR R 44, 44 04 & PERERR EL B AR R 36. 1100, TCHLA & T 1 MEBER 5
(£ 2),

20BN UK S KBS IR

Table 2 Nitrogen and phosphorus pollution index in the shellfish culture area of Jiaozhou Bay
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Fig. 4 The inter-annual variation of nitrogen and phosphorus pollution index in shellfish culture area of Jiaozhou Bay
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