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Fig. 1 The sampling stations in the Tanshui River
estuary.
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Table 1 Abundance (ind./m?) of Temora turbinata at each sampling station, and the mean temperature (mT) and
salinity (mS) in this study area
Station Jan. Apr. Jul. Oct. Jan. Apr. Jul. Oct. Mar. Apr. Jul. Oct.
2010 2010 2010 2010 | 2011 2011 2011 2011 | 2012 2012 2012 2012
B1 1.2 2.4 6802.2 65.1 4.9 153.6 19.2 2.1 151.3 4394.1 188.9 0.8
B2 2.0 3.1 9587.6 73.3 7.7 145.4 7242 7.3 166.7 1728.7 455 8.2
B3 1.6 8.2 11563.1 30.3 8.1 141.0 315.8 13.4 549 1094.2 1485.7 23.7
B4 0.2 5.1 4583.1  20.2 8.8 26.5 12321 393 46.5 11204 510.1 4.9
C1 0.5 1.4 7045.8 76.5 5.3 147.3 60.0 0.9 165.3 1407.6 75.1 5.3
C2 6.1 5.1 8297.0 689 4.9 185.8 1146.5 58.7 68.7 6904.2 130.4 105
D1 2.6 10.6 99959 259 10.6 55.8 174.7 4.7 25.2 3889.2 4269 27.4
D2 9.2 13.7 5821.0 17.7 1.4 38.3 3004.5 41.5 40.7 2100.0 5329 123
D3 25.7 9.9 5998.8 5.1 3.2 70.3 1650.9 34.1 71.5 1104.7 479 17.4
D4 2.1 75.5 5834.2 17.7 3.2 260.8 10408.0 58.3 25.0 2666.3 96.7 39.6
D5 2.7 8.5 12669.3 10.1 1.8 33.5 1016.0 5.0 16.7 809.4 32.7 339
D6 3.8 6.5 6440.0 11.4 2.5 246.0 1269.2 503 64.3 33324 10.2 349
D7 7.7 3.1 4833.3 38.6 2.1 187.9 1465.2 46.7 2.4 9247.4 260.4 9.6
D8 0.2 3.4 6143.7 133 0.7 57.2 1208.9 2.8 72.2  2661.6 226 217.6
D9 13.1 9.6 42341 120 1.1 249 58421 13.1 1479 8404.8 508.7 22.6
D10 1.6 5.8 4734.5 86.0 0.7 21.4 995.1 48.3 44.2 895629 177.1 25.6
D11 0.1 2.0 4648.9 26.6 1.8 7.0 2927.6 0.7 10.0 12126 39.6 15.8
D12 3.2 4.4 5893.5 1.9 4.9 69.8 2233.0 9.1 44.9 128.8 19.9 8.8
D13 0.9 4.1 3470.2 7.0 0.4 116.6  115.1 6.7 44.2  1314.0 365.8 9.3
mean 4.4 9.6 6768.2 32.0 3.9 104.7 1884.6 233 66.5 7530.7 262.0 27.8
(mCT) 18.4 21.3 28.7 26.5 18.1 22.3 28.7 24.4 20.4 24.8 27.9 24.9
(Fr)T;lSJ) 33.3 33.8 33.0 33.5 33.5 34.2 33.5 33.6 33.6 33.4 32.7 33.3
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Fig. 2 Spatial distribution of the sea
surface temperature (at 5 m) in each

sampling month in this study.
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Fig. 3 Spatial distribution of the sea

surface salinity (at 5 m) in each
sampling month in this study.
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Fig. 4 Spatial distribution of the sea surface temperature (NOAA AVHRR image) from April 2010-2012.
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Fig. 5 A three-month-accumulated rainfall in the Tanshui area of Taiwan from November 2009 to October 2012.
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AT G IRIGERA - HEFG Lo
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Table 2 Percentage (%) of Temora turbinata in the total abundance of zooplankton at each sampling station

Station 2010 2011 2012

Jan. Apr. Jul. Oct. Jan. Apr. Jul. Oct. Jan. Apr. Jul. Oct.

B1 5.0 1.1 85.2 9.6 1.3 16.6 15.0 2.4 9.9 48.0 53.8 0.3
B2 5.5 1.2 84.0 8.3 2.2 23.1 45.2 5.0 3.5 68.2 20.0 1.6
B3 9.0 39 87.1 5.2 1.8 6.5 46.3 6.0 2.5 30.8 22.6 0.6
B4 4.4 1.5 67.6 3.2 2.5 4.4 50.9 8.4 5.4 31.5 16.5 1.7
C1 2.6 1.2 84.9 9.6 1.5 18.2 23.0 3.0 10.1 60.5 37.3 1.4
C2 3.8 2.2 65.7 9.2 2.4 10.8 79.9 7.5 5.4 69.4 20.5 2.9
D1 5.7 7.2 84.6 3.2 4.7 6.8 46.8 3.9 1.2 12.8 28.9 3.1
D2 9.5 9.7 66.9 2.7 0.9 9.3 40.1 11.1 3.8 18.5 20.3 8.3
D3 16.1 6.3 68.6 1.3 1.2 11.9 91.7 13.7 4.6 27.2 5.0 3.5
D4 5.0 34.1 79.7 3.8 2.2 21.9 90.5 10.8 2.9 35.2 7.5 11.0
D5 6.2 5.7 92.2 1.7 0.9 4.8 44.2 3.0 0.6 34.4 9.3 8.2
D6 7.7 4.2 74.4 1.9 0.8 7.6 88.2 4.6 4.2 48.5 3.1 8.2
D7 7.2 1.7 70.1 6.7 1.3 22.0 93.8 7.5 0.8 68.1 41.4 1.7
D8 4.7 2.7 83.9 2.2 0.3 5.7 43.8 4.0 2.1 51.1 10.0 7.3
D9 7.5 5.7 67.5 2.9 0.6 6.4 74.3 4.1 5.6 77.0 39.4 7.7
D10 4.3 2.8 64.4 14.8 0.5 5.9 66.3 10.5 3.0 80.9 35.8 1.6
D11 1.8 1.3 90.1 3.7 0.6 0.8 53.0 2.5 1.5 58.2 9.7 3.0
D12 7.9 2.4 75.6 0.4 2.0 13.2 75.0 4.6 3.4 25.6 6.8 1.5
D13 5.6 2.7 56.2 2.3 0.2 13.1 47.3 3.5 5.4 441 39.8 2.5
Average| 6.3 5.1 76.2 4.9 1.5 11.0 58.7 6.1 4.0 46.8 22.5 4.0
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Fig. 6 Spatial distribution of Temora turbinata in each sampling month in this study.

9 33

8 - 31
7 L 29
= O
T 6] - 27 g
E 3
E 5 4 - 25 ‘g)_
S 4 4 L 23 5
e —
< <
ERER - 21 £
2 o3
< 2 [ 19 ©

1 A - 17

O T T T T T — T T T T '_I T 15

Jan.  Apr. Jul.  Oct. Jan. Apr. Jul Oct. Jan. Apr. Jul. Oct.
2010 2011 2012

Fig. 7 lllustration of the optimal temperature (solid line) and salinity (dotted line), and the abundance (bar chart) of

Temora turbinata in this study area.
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Spatial and Temporal Distribution of Temora turbinata in the
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ABSTRACT

This study surveyed the spatial and temporal distribution of Temora turbinata in the waters of the Tanshui
River estuary. The sea surface temperature and salinity ranged from 17.6 to 28.9 “C (highest in summer and
lowest in winter) and from 32.2 to 34.4 psu (highest in spring and lowest in summer), respectively. The sea
surface temperature and salinity ranges in the spring and summer of 2012, an El Nifio year, were different than
they were during the same seasons in 2010 and 2011. These results suggested that increasing rainfall and the
introduction of water from the Taiwan Strait caused the temperature and salinity to increase in the spring of
2012. T. turbinata were distributed throughout all sampling stations checked during the study period, with the
abundance varying from 0.1-89563 ind./m’, and blooms occurring in the summer (262-6768 ind./m’) of each
year and in the spring of 2012 (7530.7 ind./m®). The optimal temperature and salinity ranged from 24.9 to 28.7
C and from 32.7 to 33.5 psu, respectively. Two causes for the T. turbinata blooming seasons were identified:
(1) the higher temperatures in the spring and summer were advantageous to the proliferation of local T. turbinata

and (2) recruitment from the Taiwan Strait current.

Key words: Taiwan Strait, China Coastal Current, Kuroshio Branch Current, Temora turbinate, Tanshui

River estuary
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