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Abstract: Chlorophyll concentration is an important indicator for characterizing phytoplankton biomass and organic carbon
assimilation capacity for photosynthesis. For shellfish farming, chlorophyll concentration can reflect food quantity and
quality, and it is also the key factor for the growth of shellfish and control of the maricultural carrying capacity. To
understand chlorophyll concentration and spatial distribution in maricultural regions, we need to evaluate the environmental
quality and establish a healthy farming mode. Two sampling transects for chlorophyll-a between the inner bay and the mouth
of the bay were used, and 4 sampling stations in 4 different maricultural areas were sampled once every 2 h during the day
in May 2014 in Sungo Bay. Spatial and diurnal variation characteristics of chlorophyll, as well as the control factors, were
analyzed. The results showed that; (1) For the voyage survey, chlorophyll was in the range of 0.11—1.40 pg/1., and the
average value was 0.64 + 0.36 pg/L. The general trend of chlorophyll concentration was higher in the inner rather than the

outer site of the bay: shellfish maricultural area > polycultural area > kelp maricultural area > outer site of the bay.
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Chlorophyll-a concentration was higher in the surface water layer than in the bottom layer in the inner bay, but the reverse
trend was observed in the outer bay. (2) The highest chlorophyll concentration was observed in the cage area, with an
average value of 1.70 pg/L., and the lowest concentration was observed in the sea grass area (cage area > shellfish area >
kelp area > sea grass area). In different farming areas, diurnal variation in chlorophyll a concentration was different, which
shows that farming activities may affect chlorophyll concentration. Chlorophyll-a concentration was higher in the surface
water layer than in the bottom layer in the sea grass area during the day, but it was the reverse at night. In the cage area,
chlorophyll-a concentration was higher in the bottom layer than in the surface layer, regardless of the time; a reverse trend
was observed in the shellfish area. However, diurnal variation was complete in the kelp area. (3) There was a significantly
positive correlation between chlorophyll-a concentration and temperature or silicate concentration. The linear equation
between chlorophyll-a concentration (C,) in the surface layer and silicate concentration (S,) or temperature (T) in the
lane was as follows: C,=0.8222 S,-0.6965 (n=15, P=0.0001, R*=0.6945), C,=0.1468 T-1.4189 (n=15, P=0.
0009, R*=0.6462). However, there was no significant correlation with other environmental factors, including ammonia,
nitrite, and phosphate. Silicate concentration and temperature may be the main control factors for phytoplankton growth in
spring in Sungo Bay. (4) The growth of phytoplankton was limited by multiple factors in Sungo Bay in spring, and there
was no significant correlation between chlorophyll-a concentration and nutrient concentrations in the inner bay. Thus, bottom

—up forces of nutrients and top—down forces of shellfish feeding can affect the growth of phytoplankton.
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Fig.4 The continuous observation of chlorophyll-a for 24 h from the four culture zones in Sanggou Bay in spring
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Table 1 The mean comparison of chlorophyll-a concentration from the continuous observation zones in Sanggou Bay in spring

HES I X TR IX X A X A X
The continuous observation zones Sea grasses zone Shellfish zone Kelp zone Cage zone
#JZ Surface layer 0.60 £0.25°¢ 1.31 +0.45" 0.70 +0.18°¢ 1.53 +0.48*
JKJZ Bottom layer 0.55 +0.29¢ 1.16 +0.32" 0.68 +0.26° 1.87 £0.36"
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Fig.5 The relationship between chlorophyll-a concentration and silicate, temperature from the continuous observation zones in Sanggou
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Table 2 Average concentration and mole ratio of nutrients in spring 2014 of Sanggou Bay

A A RRENR P e AL REALI
Survey sites Total nitrogen/ DIN/ POy -P/ Si105-S1/ Ratio N/P Ratio Su/N
(pmol/L) (pmol/L) ( pmol/L) ( pmol/L)
4k Lane S 278.47+148.21% 12.84%1.12¢ 0.41+0.12* 1.66+0.15" 31.32 0.13
B 242.03+114.99* 11.80+1.03* 0.50+0.14* 1.29+0.11° 23.60 0.11
IFE X S 119.79+42.25" 6.41£1.25° 0.18+0.14" 1.08+0.48¢ 35.61 0.17
Cage zone B 148.40+47.52" 5.34+0.87° 0.18+0.1" 0.93+0.41° 29.67 0.17
X S 335.47+79.34° 8.60+1.64" 0.15+0.13" 1.35+0.27" 57.33 0.16
Sea grasses zone B 341.05+£97.93* 8.23x1.41" 0.19+0.13" 1.34+0.18" 43.32 0.16
DIZEIX S 119.54+75.24" 8.33+2.13" 0.47+0.23* 2.70+0.69* 17.72 0.32
Shellfish zone B 142.67+84.13" 7.64+2.22" 0.40+0.18* 2.43+0.55" 19.10 0.32
A X S 26.71x11.18° 7.35£2.08" 0.49+0.17* 1.69+0.40" 15.00 0.23
Kelp zone B 33.28+18.14¢ 7.96+2.16" 0.44+0.23" 1.79+0.45" 18.09 0.22

DIN R FHLA Dissolved inorganic nitrogen,S 3R JZ Surface layer, B N Ji)Z Bottom layer, FE AN R Ak PR 22 [6) 7 A S ) - B ) B di 22 s AR

B 2[R 25 5 B3 (P<0.05)
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Fig.6 The relationship between chlorophyll-a concentration and tidal effect in the continuous observation zones in Sanggou Bay in spring
A A DLZIX Shellfish zone, B AHFHF X Kelp zone, C M X Cage zone, D NHFHIIX Sea grasses zone; Hl /85— UK #13Y] The first high tide,
L1 FR S — AR The first low tide, H2 F/R 5 IR E 1 The second high tide, 1.2 F/R4E —RAKHI The second low tide

3 Sm5itie

3.1 MERE a o ARHIE

ABFERY], RIEFFMH LR a W BVEEMAOB SR T A ) 75 SN2 8738 D819 , 5 AR AR S5 F 5T 45 R AR
WA SRIGTEFRIRART B LA A R RO, HAR O AR ) B AR DX 2 3K a TR L TR IR X
AT PR R AL e A B B ORI B IR 3R, R T 2% DX Sl e A 0 355 R R O IR ML, (2% X
R a WEERRAR, X ULV SV T 35 2B SRR A PR A T DL 2R O £ e g i, B, _EAT P> T ATHE w1 . Behh 7
RETE U, - H BRI, DTS SCHORE IR T _E 22 5, T BB 45 iy A iR 22 , DR 2EE [ N AN [R) SR AR XM e, T
DATE RS 28 125 R A M0 P 5 2 4 ) 3 8 s PO AR

AR ZE MR I A G RR IR a WV IIEN 0.70 pg/L AR T I s 40 R a WREEI(E (IR
3) 0 H 5 HAGSRAEE S AR L, RIS AR MR a WEZ B E WAL THARAKT (22, RIWEHFFRZH
LR a W< ug/L, RPN IR B PR DU A KB BRI D] 0 i, AR SR L R 3 X VA T 57
BEL A AR A A FRIEAT R A AN BT S AL, W AR Bl ss 1T SV TS A SR A IAEE , I 3 BRI T R 40 R a ¥k
JEAR T D S [RIHIKF 55 A IR PR T AR A T ALK

®3 ROTEFTHHMERER a REEHEBERLMETHELLR

Table 3 The mean comparison of chlorophyll-a concentration with historical data and other bays in spring

FEE o) Rl RWE RWE KEE MEE ETH WEEE BMR
Chl B \h n “ Sanggou Sanggou Sanggou Dayao Xiaoyao Zhang Zidao Sishili Jiaozhou
oropiyTia Bay Bay Bay Bay Bay Island Bay Bay
A Year 2014 2011 2009 2002 2003 2008 2012 2011
% 7% Spring 0.70 1.01 1.96 0.91 1.51 1.42 3.94 1.54
SCHK References AL HegkLrtBl gtk [ 2ozl akgkertt Asgiraglel s
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