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Fig.3 Low-pass filtered and high-pass filtered time-series of the water temperature
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Tab.1 Yearly extreme temperature of

the southern mussel farms C
iy %{E@dﬁ %Eﬂdﬁ KR
minimum maximum mean
year temperalure lemperalure lemperalure
2003 7.9 27.5 17.5+6.5
2004 8.1 28.2 18.2 +5.3
2005 4.6 27.4 17.1 £6.4
2006 7.7 29.2 18.5 +6.1
2003 -2006 4.6 29.2 17.8 +6.1
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Tab.2 Monthly mean temperature of the south mussel farms from 2003 to 2011 C

P SS ¥ SN 3 SRR E&jﬁ%ﬁ%
mean maximum
year 9003 2004 2005 2006 2007 2010 2011 2010 2011 temperature annual range
Jan. 9.6+0.5 11.0+1.3 10.4+0.8 10.3+0.6 12.9+1.1 8.5+1.3 8.5+1.0 10.5+1.3 4.0
Feb. 8.6+0.3 9.9x1.0 8.1x1.8 9.0+0.5 12.1+0.5 8.3+0.4 8.3+0.3 9.4+1.2 4.0
Mar. 9.0+0.6 11.7+£0.6 7.9+0.9 10.3+1.0 13.1+0.6 9.3+0.8 9.1+0.6 10.2+1.6 4.2
Apr. 12.6+1.3 14.5+1.0 12.2+1.6 14.0+£0.9 15.9=1.1 10.7 £2.2 12.9+0.9 13.7+1.3 3.7
May 17.4+1.2 17.8 1.1 16.7+1.4 17.9+£1.0 18.5+0.64 16.9 £0.9 16.8 +0.8 17.6 £1.0 1.8
Jun. 21.9+1.4 21.2+0.9 20.9+0.9 21.3+1.2 19.5+£0.9 21.01.1 2.4
Jul. 25.2+0.7 22.9+1.0 22.3+1.3 24.3 £0.7 21.6 £0.4 23.7+1.3 2.9
Aug. 26.6+0.3 25.1+1.5 24.3+0.9 25.9 1.1 25.5+1.0 2.3
Sep. 25.1+0.8 24.6 +0.5 25.5+0.6 25.4 +1.1 25.1+£0.4 0.9
Oct. 21.8+1.1 22.6+0.6 23.2+1.4 24.0 0.5 21.9£3.3 21.9£0.8 2.7+1.1 2.2
Nov. 18.5+1.4 19.9+0.9 20.1+1.6 21.6 0.9 18.2£0.6 18.2£0.5 19.7+1.4 3.1
Dec. 13.3+1.6 16.6 1.4 12.7+2.9 16.6 £1.5 15.6 2.0 15.6 +1.7 15.0£2.1 3.9
2.3 mgdelE imKiR L 2.4 MMNAEKSKEHXR
HFC 5 me ¥ 5 A R SR 5 3 2 2 KR I ] — TSI, G VPR BT R K T
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25 _ SSui K ®3 ERNGERE . FREKAE
2 9 SSLtempe}"ature
o8 — SN K Tab.3 The weight and shell length growth
SR 15 SN temperature
= 5 o regulation of blue mussel
#3 10 |
s 5 T[] i/ 1 Wik g S/ mm
o time monthly age weight shell length
Oct. Dec. Feb. Apr. Jun. 2010.9 0 0.65+0.16 20.10 £1.83
I5fE] time 2010. 11 2 1.93 £0.55 30.99 £2.65
2011.2 5 2.76 £0.54 38.40 £2.77
ES5 2010510 A -2011F78SS 5 2011.4 7 3.70 £0.68  40.10 +2.55
SN 1 7K iR B 18] 7 51 2011.5 8 4.870.91  42.20+2.30
Fig.5 Temperature time-series of the Site SS 2011.6 2 5.93£0.96  46.38 +3.10
2011.8 11 10.97 £1.62  57.62 +£3.18

and SN from Otc. 2010 to Jul. 2011
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Tab.4 The growth rate of blue mussel

2010.10 -2011.8 H ¥k C

I monthly mean temperature from PR A AS / Cg/month) - ST R/ K / (mm/month)
time October 2010 o August 2011 weight growth rate shell length growth rate
10 H 21.9+0.8 0.730 5.54
11 A 18.2 0.5 0.519 3.94
12 A 15.6 £1.7 0.360 2.65

#ET A 8.5+1.0 0.274 1.77

#ED2 A 8.3+0.3 0.277 1.31

MAE3 9.1+0.6 0.389 1.29

M4 12.9+0.9 0.617 1.74

BAES H 16.8 £0.8 0.977 2.66

A6 A 19.5+0.9 1.483 4.08

#MET A 21.6 £0.4 2.151 6.02

FAER F 25.5+1.0 2.994 7.86
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Note: For the absence of observed data in August 2011, the annually mean water temperature was displaced here
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Seasonal variation of surface water temperature and its ecological impacts in
a mussel aquaculture farm

LIN Jun'?, DENG Mingxing' , ZHANG Shouyu', YAN Qing'
(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. International Center for Marine
Studies, Shanghai Ocean University, Shanghai 201306, China)

Abstract; To achieve the seasonal variation and its ecological impact on the growth rate of blue mussel, the
surface (3 m beneath the sea surface) water temperature of the mussel farms around the Gouqi Island was
observed for several years. Additionally, the weight and the shell length of blue mussel were also sampled and
measured for seven times during a culture cycle. The results showed that the maximum and minimum surface
temperature was 29.2 °C and 4.6 °C during the observation, respectively. The amplitude of daily temperature
oscillation could be more than 4°C in the summer, and less than 2°C in the spring and autumn. Between the
weight and the monthly age, a polynomial regression was found as W =0. 000 6M* +0. 006 4M°> 0. 132 6"
+0.859 9M +0.656 8 (R*=0.999 1). Meanwhile, the polynomial regression between the shell length and
the monthly age was found as L =0. 000 8M* + 0. 057 7TM° - 1. 099 7M* + 7. 536 6M +20. 044 (R* =
0.998 9). The regression relation between the weight growth rate and water temperature is exponential as
Rw=0.102 8e*"°" (R* =0. 741 3). The correlation coefficient is higher when the regression relation
between mussel growth rate and water temperature is recalculated by two parts. The exponential relationship is
Rwl = 0.1488e" " (R* =0.9360) from October to March of the next year, and Rw2 =0. 118 8¢*'**" (R
=0.993 2) from April to August. The regression equation between the shell length growth rate and water
temperature is exponential as Rl = 0. 548 3e” ™" (R* =0.952 9). Surface water temperature in the mussel
farms around the Gouqi Island varied significantly at the same time between different years. Spring and
summer are the important seasons of mussels ’ growth , continuous relative lower temperature during these two
seasons can affect mussel production greatly. The in situ observation of surface water temperature is
recommended for the mussel aquaculture ,and it could help to adjust culture tactics of blue mussel.

Key words: water temperature; mussel aquaculture farm; seasonal variation; ecological impacts
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