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Fig.1 Sampling location in Hong Kong coastal waters (Porter Shelter)
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Tab.l The average nutrient concentration, range, and nitrogen proportion in surface and bottom waters of Hong Kong coastal area
(Porter Shelter)

NH; -N PO; -P (NO3+ NO3)-N Si0%-si DIN NH;-N:DIN N O(QI;]-(I?I%BIN
0.45—10.05 0.07—0.85 0.05—13.28 0.20—30.69 0.78—20.70 0.17—0.97 0.03—0.83
(n=34) 2.15+2.21 0.26£0.19 2.3143.49 8.94+7.13 4.46+5.04 0.58+0.24 0.42+0.24
0.26—7.26 0.01—0.58 0.16—10.76 0.05—47.81 0.52—15.14 0.05—0.90 0.10—0.95
(n=18) 1.41£1.87 0.140.14 2.74+3.43 11.29+13 .41 4.15+4.67 0.44+0.27 0.56£0.27
0.34—2.20 0.14—0.45 0.05—2.32 0.57—30.06 0.46—2.72 0.15—0.92 0.08—0.85
(n=12) 0.72+0.54 0.29+0.09 0.5240.63 7.80+7.78 1.24+0.83 0.65+0.22 0.35+0.22
0.45—5.97 0.27—0.58 1.74—19.78 1527—22.97  4.00—20.22 0.02—0.60 0.40—0.98
(n=12) 2.67+1.69 0.460.10 7.06+4.66 18.47+2.29 9.72+4.22 0.31£0.18 0.69+0.18
1.74 0.29 3.16 11.62 4.89 0.495 0.505
0.29—6.77 0.07—0.68 0.24—12.03 1.13—21.85 1.96—12.99 0.07—0.86 0.14—0.93
(n=34) 1.85+1.31 0.25+0.13 2.14+2.18 9.28+5.45 3.99+2.52 0.51£0.21 0.49+0.21
0.25—4.32 0.09—0.55 0.34—6.17 0.66—21.12 0.67—9.41 0.05—0.50 0.50—0.95
(n=18) 1.23+1.23 0.24+0.10 2.54+1.71 10.59+5.86 3.76+2.66 0.33+0.13 0.67+0.13
0.24—1.91 0.17—0.54 0.02—2.22 4.36—15.65 0.36—3.27 0.32—0.97 0.03—0.68
(n=12) 0.76+0.51 0.33+0.11 0.54+0.65 8.13£2.96 1.30+0.86 0.65+0.24 0.35+0.24
0.25—4.49 0.13—0.65 1.46—9.18 13.70—20.94  3.15—12.19 0.03—0.54 0.46—0.97
(n=12) 1.70+1.36 0.39+0.16 5.79+2.57 16.87+2.12 7.49+2.62 0.25+0.19 0.75+0.19
1.38 0.30 2.75 11.22 4.13 0.435 0.565
n
1.24—9.72umol/L  1.30—7.49umol/L, 42% 56% 35% 69%;
, , 49% 67% 35% 75% ,
( 2), ( ) DIN
80% 59 ) ; ( )
, DIN ,
; , ( ) DIN
, , DIN
(Huang et al, 2003; , 2008) ( )
; DIN , ,
) )
; , , ) ,
( ) , 56% 67%,
, DIN , 5
, ) (
(NH;-N) DIN ) ,
58% 44% 65% 31%; 51% ( ) DIN
33% 65% 25%
DIN , (PO; -P)
) 0.14—0.46umol/L, ,

( ) DIN 0.14pmol/L,
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R 5.60ug/L(  2), a 6.34pg/L( R
R 2007) R
> a >
(Si037-Si)
R 7.80—18.47umol/L 2.3
8.13—16.87umol/L , R
2.2 a )
2 ( ;
a 2002),
a 2.66pg/L 5.60ug/L
3.14ug/L 1.77ng/L a (Redfield et al, 1963),
@8 )> ao y ., a
a N:Si:P=16:16:1,
1.84pg/L 2.33ug/L 3.05pg/L 1.42pg/L, ,
s 5 Justi¢ (1995)
, a Dortch (1989, 1992) R
10+ (1997)
7 RIE B R
8 (2010) 2008
3 ;
2 6l
. - Justié(1995)
2= Mz 2=
2 a ,
Fig.2 Chl a distribution of surface and bottom water in differ- ( 2)
ent seasons
2 ;
(41.2%),
> , 35.3%,
s s 11.8%; ,
s DIN 26.5% 11.8%
> 5.9%
> , 50.0%,
R a (22.2%) (27.8%) ;
2.09—5.70ug/L, (4.72£3.15) . DIN
pe/L (4.33£2.57) pg/L, ( ,2004), R 389% 16.7% 27.8%
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Tab.2  The relative frequency (%) of nitrogen, phosphorus and silicon limitation in surface and bottom water of Hong Kong coastal
area (Porter Shelter)

(%)
(n=34) (n=18) (n=12) (n=12)
N
DIN: PO3 -P<10, SiO3 -Si/DIN>1 353 353 222 44.4 83.3 91.6 8.3 8.3
DIN<1umol/L, DIN: PO -P<10, SiO3 -Si/DIN>1 11.8 5.9 16.7 11.1 583 50.0 0.0 0.0
P
DIN/PO;-P>22, Si0%"-Si/ POi -P>22 412 323 50.0 44.4 0.0 0.0 50.0 412
PO -P<0.1umol/L, DIN/ PO; -P>22, SiO3 -Si/ PO} -P>22 26.5 5.9 38.9 11.1 0.0 0.0 0.0 0.0
Si
Si0%-Si/ PO;-P<10, SiO3-Si/DIN<I1 11.8 5.9 27.8 11.1 8.3 0.0 0.0 0.0
Si03"-Si<2umol/L, SiO3 -Si/ PO3 -P<10, SiO3 -Si/DIN<1 5.9 0.0 27.8 5.6 8.3 0.0 0.0 0.0
:n 1
)
, 83.3%, ,
, DIN 58.3%; >
8.3%; 3
3.1 , DIN
)
50.0%; , ;
( 2 ,
, , 3.2 DIN ,
( 2 ( ) DIN
30%( ( ) DIN
DIN ), , ) )
10%, ( ) DIN
30%, , — , DIN
; , 3.3 a
27.8%, , a
> )
5 5 >
10% )
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TEMPORAL AND SPATIAL DISTRIBUTION OF NUTRIENTS AND CHL A
IN THE COASTAL AREA OF HONG KONG

SONG Xiu-Xian"?, YU Zhi-Ming', YIN Ke-Dong®, QIAN Pei-Yuan’
(1. Key Laboratory of Marine Ecology & Environmental Sciences, Institute of Oceanology, China Academy of Sciences,
Qingdao, 266071; 2. Biology Department, Hong Kong University of Science and Technology, Clear Water Bay,
Kowloon, Hong Kong SAR)

Abstract Regular cruise from March 2000 to May 2001 was conducted monthly (or twice in one month) to investigate
the nutrients and chl a in the coastal area of Hong Kong (Porter Shelter, HK). Both of the surface and bottom water were se-
lected to determine the nutrient concentrations and chl a distribution in different seasons. The results show that the annual
average concentration of total dissolved inorganic nitrogen (DIN including NO3-N+NO;-N, NH;-N) were 1.24—9.72umol/L
and 1.30—7.49umol/L in surface and bottom water, respectively. The highest value of DIN was in winter and the lowest was
in autumn during the investigation period. PO; -P concentration in surface water changed from 0.14 to 0.46umol/L in differ-
ent seasons (minimum in summer). The bottom PO} -P concentration was more steadily than in the surface water. However,
it still showed a decrease tendency in summer days. As for SiO3 -Si, the average concentrations changed in same characteris-
tics in both the surface and bottom waters in range of 7.80—18.47 and 8.13—16.87umol/L, respectively. The highest
SiO3-Si concentration was in winter, and in other season there was no obvious difference. The results of chl a in different
seasons revealed that in surface water the highest biomass was in summer (August) and the second peak value was in spring.
Chl a concentration in bottom water was the highest in autumn and summer was following.

Further analysis of the nutrients limitation for phytoplankton growth showed that in surface water there was a possibility
of N and P cooperation limiting in spring. Similarly, it showed P-limitation in summer and N-limitation in autumn obviously.
However, in bottom water it revealed that there was a trend of N and P cooperative limitation during spring and summer. And
it also showed N-limitation in autumn obviously. Although PO} -P concentration was lower than those of nitrogen and silicate
concentrations in winter, all nutrient concentrations were higher than the minimal value of phytoplankton requirement. This
means there was no limiting nutrient in winter to restrict the growth of organism in both the surface and bottom waters. In
addition, there was less opportunity for Si-limitation in surface and bottom water during the year except the surface water in
summer.

Key words coastal area of Hong Kong; nutrients; chla; limiting factors



