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Copepod grazing pressure on phytoplankton in northern South China Sea
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Abstract To evaluate the role of planktonic copepods in the carbon cycling in northern South China Sea using gut pigment
method copepod grazing pressure on phytoplankton stock was studied during 10 February —6 March representative of winter
and 26 August —6 September representative of summer 2004 in northern South China Sea 110.99 —116.79°E 18.48 —
23.12°N . Zooplankton samples were towed in duplicate with a net in 200 wm mesh at each station. One set of the samples

was fixed to determine copepod abundance another set was classified into large medium and small size groups in 1000
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500 pwm and 200 wm respectively. The contents of copepod guts gut evacuation rate and gut pigment content were
determined except for the large group because of insufficient statistical amount.

Results show that in winter gut pigment content gut evacuation rate individual grazing rate and abundance of
medium copepods were 0.15 —2.71 ng/ind 0.011 —0.019 min~" 3.13 —58.48 ng/ ind d 103 —2343 ind/m’
respectively and the medium copepod grazed at rate of 1902 —62369 ng/ ¢ m’  which in other words exerted daily
grazing pressure at 0.25% —6.39% on phytoplankton living stock. Similarly those of small copepods were 0. 18 —3.44
ng/ind 0.012 —0.016 min~' 3.67 —70.04 ng/ ind d 418 —6250 ind/m’ respectively and the small group grazed
at rate of 1540 —158561 ng/ ¢ m’  or0.44% —15.70% per day on the stock. Altogether the daily grazing pressure of
the copepod community medium and small on the phytoplankton stock was 1.02% —20.10% .

In summer gut pigment content gut evacuation rate individual grazing rate and abundance of medium copepods were
0.22 —1.58 ng/ind 0.017 min~" 5.52 —39.92 ng/ ind d 111 — 1298 ind/m’ respectively and the medium
copepod grazed at rate of 4411 —26667 ng/ ¢ m’ or daily 0.23% —6.52% on the stock. Similarly the corresponding
values for the small group copepods were 0. 09 —2.92 ng/ind 0.020 min~' 2.73 —87.77 ng/ ind d 756 — 8804
ind/m’ respectively and they grazed at rate of 9309 — 139817 ng/ ¢ m’  or alternatively a daily grazing pressure of
0.86% —37.79% on the stock. The combined daily grazing pressure from copepod community medium and small groups
on the stock was 1.09%—39.95% .

No seasonal variety of copepod grazing pressure on stock was observed between the two seasons. The grazing pressure

by copepod therefore should not have been the main cause of phytoplankton loss.

Key Words copepod grazing pressure gut pigment method South China Sea
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Fig. 1 Station positions where gut pigment contents were determined
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Calanus sinicus FEuchaeta copepodites Subeucalanus subtenuis
1
Table 1 Copepod gut pigment contents and grazing pressure on Chl a stock
Chl Medium Small Total GP
L. a
Station G GR A CGR GP G GR A CGR GP
Al 0.17 0.16 3.55 536 1902 1.12% 0.27 5.50 1259 6929 4.08% 5.19%
A4 0.18 1.99 43.04 260 11191 6.39% 1.81 36.90 550 20294  11.60%  17.99%
A8 1.53 2.55 55.14 1131 62369 4.08% 3.44 70.04 2264 158561 10.36%  14.44%
A9 0.59 2.71 58.48 444 25967 4.40% 2.91 59.22 1564 92613  15.70%  20.10%
B2 0.13 1.64 35.45 143 5070 3.87% 0.77 15.79 515 8131 6.21% 10.08%
B4 0.29 0.15 3.13 629 1971 0.69% 0.45 9.19 1034 9507 3.32% 4.01%
Cl1 0.35 2.00 43.20 510 22032 6.31% 0.30 6.16 1331 8201 2.35% 8.66%
C3 0.24 1.09 23.60 152 3588 1.49% 1.74 35.49 418 14836 6.16% 7.64%
C5 0.79 0.20 4.22 459 1937 0.25% 0.96 19.49 1341 26142 3.33% 3.57%
Cc7 1.04 1.03 22.34 2343 52338 5.04% 0.81 16.50 3906 64459 6.21% 11.25%
D1 0.29 0.58 12.61 473 5967 2.04% 0.73 14.96 1137 17011 5.83% 7.87%
D4 0.35 0.91 19.70 103 2029 0.58% 0.18 3.67 420 1540 0.44% 1.02%
D6 1.45 2.05 44.25 1050 46463 3.20% 1.15 23.48 6250 146727 10.12%  13.32%
Chl a pg/L G ng/ind  GR ng/ ind d A ind/m*  CGR ng/
¢ m’ GP Total GP Chl a column average chlorophyll a
concentration pg/L G Gut pigment concentration ng/ind  GR Grazing rate of individual copepod ng/ ind d A abundance of copepods
ind/m*>  CGR Grazing rate of copepod community ng/ ¢ m® GP  Grazing pressure of copepods of either medium or small copepods Total GP
Grazing pressure of both medium and small copepods
2 1
Table 2 Copepod gut pigment contents and grazing pressure on Chl a stock meanings of the symbols as in Table 1
Medium Small Total
. Chl a )
Station GR A CGR GP G GR A CGR GP GP
S1-2 0.85 1.09 27.49 970 26667 3.14% .34 10.27 5145 52851 6.22% 9.35%
S1-4 0.94 0.67 16.99 573 9733 1.04% .09 2.73 3414 9309  0.99% 2.03%
S1-8 0.37 1.11 27.89 167 4658 1.26% .92 87.77 1593 139817 37.79% 39.05%
S1-10 0.28 1.58 39.92 111 4411 1.58% .16 34.91 1060 36994  13.21% 14.79%
S2-1 3.07 0.22 5.52 1298 7163 0.23% .10 2.98 8804 26257  0.86% 1.09%
S2-3 1.30 0.72 18.22 1187 21630 1.66% .44 13.35 3500 46718 3.59% 5.26%
S2-5 0.33 1.39 34.99 615 21517 6.52% .64 49.47 1687 83456  25.29% 31.81%
S2-9 0.21 0.91 22.91 372 8521 4.06% .50 14.96 952 14243 6.78% 10. 84%
S2-10 0.36 1.57 39.59 293 11601 3.22% .66 19.94 756 15071 4.19% 7.41%
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3
Table 3 Comparison of copepod grazing pressure on phytoplankton studied using gut pigment method in China seas
G Gut evacuation rate GP
Sea area Time Medium Small Medium Small Average References
. . 7 July 0.32~6.13 0.07 ~2.74 0.022~0.034 0.027 ~0.038 2.53% ~6.36% 10
Laizhou Bay Bohai
Bohai Sea April/May 1999 3. 0671’01 793(?727. 1% 10
September/ October 1998 2. OO/;;;; 6%
Yellow Sea and Spring 0.75 ~5.30 0.20 ~1.58 0.017 ~0.027 0.015~0.029 6.4% ~21.5% 12
East China Sea 11.2%
Autumn 0.27 ~3.41 0.11 ~1.95 0.020~0.035 0.019~0.031 1.4% ~15.4%
6.1%
East China Sea Spring 0.24 ~6.47 0.17 ~2.33 / / / 2
Autumn 0.55~4.75 0.53 ~2.65 0.008 ~0.011 0.011 ~0.014 /
Pearl River Estuarine Summer 1999  Winter 2000 <0.3% ~75% 14
South China Sea
Sanya Bay 2000 11 November 2000 22.31% =+ 15
South China Sea 18.92%
Northern 2 February 0.15~2.55 0.18 ~3.44 0.011 ~0.019 0.012~0.016 1.02% ~20.10% This study
South China Sea 9.63%
9  September  0.22 ~1.58 0.10~2.92 0.017 0.02 1.09% ~39.95%
13.51
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