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Tab.1 The frequency of occurrence of Oithona spp. in Nansha Islands of South China Sea
Oithona linearis* 13.0 0 0 0 33
0. fallax 8.7 0 29.2 0 9.5
O. decipiens 4.3 0 0 0 1.1
O. plumifera 95.7 100 100 100 98.9
O. setigera 43 71.4 0 0 18.9
O. tenuis 87.0 95.2 66.7 88.9 84.5
O. robusta* 0 0 4.2 0 1.1
O. similis 95.7 100 100 66.7 90.6
O. attenuata 17.4 28.6 41.7 16.7 26.1
O. simplex 4.3 0 20.8 5.6 7.7
0. rigida 30.4 23.8 25.0 27.8 26.8
O. brevicornis 0 0 4.2 0 1.1
O. longispina* 8.7 0 12.5 11.1 8.1
0. vivida 0 0 12.5 16.7 7.3
Oithona sp. 0 0 4.2 5.6 2.5
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Fig.2 The clusters of concurrent Oithona species groups in Nansha Islands of South China Sea
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Fig.3 The density of Oithona spp. (ind./m’) in Nansha Islands of South China Sea
:a. , b. ,C. ,d. ;1. , 1l , 1ii.

( 3ii 3iii) (SD=10.2) 0—30m ,
2.3.2 21.7ind./m’; 30—75m 19.3ind./m®, 75—
150m  150—500m 500—750m
6 6.lind./m*> 0.6ind./m*>  0.3ind./m*> 111°30'E
11.7ind./m?, 9°30'N
0—30m 9.6ind./m’
30—75m 4 ,9°30'N  111°30'E
75—150m 30 ,
—500m s 0—75m
150m (Do—75m : D75-750m=8.9), 30—75m
, 75—500m ,
50—500m 500—750m
750m , 24 GAM
9.6ind./m’, GAM 2 5



6 : (Oithona spp.) 1181
WEZE (ind./m°) (deviance explained)
0 5 10 15 20 25 30
T T T T T T 1 52.5% t ,
0—30r (P<0.01), a
<0.
30—75 |- (P<0.05),
£ (P<0.1),
g 75—150
®
6°N R
150—500 [
—— 9°30'NKTE >
500—750 - —a— 113°30'EXTE ; 6°N ,
; 6°N )
4 6°N 11°N
Fig.4 Vertical distribution of Oithona density in Nansha Islands
of South China Sea
29°C 33, >
*2 GAM BEISHER :
Tab.2 Result of generalized additive models >
df P (%) 29°C 33
1.309 0.561** s
%
2.004 0.476 55 , 28.6—
a 1.334 0.449%**
6.463 2.630%** 29.2°C 32.6—33.2 a
D P<O., ** P<0.05, *** P <0.01 510pg/L(5)
w L
s &
w2t # o
ey wm o
= =
it =
B9t 8
JUE} W o
= 2 s
] Pl
® 2t ® Q|
3 ° i
I K
M Yook
0 |
O' C 1 Iouiie T 11T T T 1l 111 INTRN 1T Tl Liuiir il
! 270 275 28.0 285 29.0 295 30.0 32.0 32.5 33.0 33.5 34.0
BE (°C) HhE
QL
& > €K
S #or
B o« oy
B ol =
{}iﬁ o~ @iﬂ Tr
B or &
B i
B r 2~ L
Moo !
Bor iy
Ll E o |
o T
Mo M
<?- C - B T AT 0T Y I T d J 1 i al Al 1 7l
0 5 10 15 20 25 30 6 8 10 12
2= a FE
5 GAM

Fig.5 Relationship between impact factors and density of Oithona in Nansha Islands of South China Sea based on generalized additive
model



1182 47
3
GAM
3.1
( 9
GAM ,
a b
, 6°N , ’
a
a , ’
(Hwang et al, 2010),
a ’ ’ > >
28.21°C 0.13pug/L  33.19 (=
30ind./m) ’
, (29.60°C),
(=29.2°C) 3.2
(33.14), GAM )
(Meangy ,=12.54pg/L),
(=30ind./m”)
(0—400m)
(Meangy, ,=16.99ug/L) , () 4
28.84°C  32.73, 1997)
, 91%
(=60ind./m”)
2 : : 4 :
, 50% 3
, 1997) ,
b a > (
28.27°C 32.69  15.34pg/L, , , 2014), :
a 2
, (SD7= ( , 2001),
0.76 SDg=0.33), ( , 1997),
, 30ind./m’ :
(=30ind./m") , ,
( ) ,
* 5 (
(27.03°C), a X , 2014),
(4.42pg/L), ,
(32.31) , , ; , ,



6 : (Oithona spp.) 1183

, , 15N B HRERFET FEAS AR
( B A PR R R . BT K5 5 A 34 Ao F R AR 2K
1997) R B RiEE R F Z R PT R SRR AR
’ R R e, £E@EE XF % F 2% . Kisei Tanaka
’ Fo 38 K GAM AR 5 ) 75 @ AR ABEFR 5 F A B, F
, E K = A3 B 5 R K R B P AR AR R R 4R
) ) MR, RAL LR E AR EIELT
WA A B, 4 BUAHML.
, 1989.
3.3 () ) : ,392
1984 ) , , , 2010.
, [
100m , 21(4): 1049—1055
, 2000.
, 100m 1—25
S 100m 200m ) ; , s , 1997.
200m ( , 1984) ,42(21): 2264—2271
, , , 2004.
100m . , 24(3): 524—530
, 75—100m , 75—100m , , , 2009. a
( GAM . ,29(12): 1291—1295
, , , 2014.
»2014) ) ,38(7): 95—102.
, 0—75m , 75m , , , 1990.
, : ) (ID).
, 180—186
’ , , , 1997.
) ) , 28(5): 493—502
, 0— , 2008. ) : , 624
100m , ( , , , 2014.
, 36(6): 94—103
, 1988; , 1991; ,2014) 2004, .
30—31
( , 1994; , ) , 1998.
, 13(4): 364—368
2014), , , 1994,
) , 64—80
1990.
F 1 1 ’
(Fragopoulo ef al, 1990) 14(4): 267276
, , 2003.
( , 2004, , 2014) , 141
75m ( , , , 1991. 1988
, 1989), (). : , 186—193
75m , , , , 1988.
, 75m ’ , 10(3): 337—341
, , , 1965.
) ) , 7(4): 329—354

,2013. GAM



1184

47

32(4): 518—522
, , 1984. L.

, 3(1): 46—55

, 2001.

. : , 64—74

Bigelow K A, Boggs C H, He X, 1999. Environmental effects on
swordfish and blue shark catch rates in the US North Pacific
longline fishery. Fisheries Oceanography, 8(3): 178—198

Chang J H, Chen Y, Holland D et al/, 2010. Estimating spatial
distribution of American lobster Homarus americanus using
habitat variables. Marine Ecology Progress Series, 420: 145—156

Fragopoulu N, Lykakis J J, 1990. Vertical distribution and
nocturnal migration of zooplankton in relation to the
development of the seasonal thermocline in Patraikos Gulf.
Marine Biology, 104(3): 381—387

Hastie T J, Tibshirani R J, 1990. Generalized Additive Models.
London: Chapman and Hall

Hwang J S, Kumar R, Dahms H U et al, 2010. Interannual,
seasonal, and diurnal variations in vertical and horizontal
distribution patterns of 6 Oithona spp. (Copepoda:
Cyclopoida) in the South China Sea. Zoological Studies,
49(2): 220—229

Li B, Cao J, Chang J H et al, 2015. Evaluation of effectiveness of

fixed-station sampling for monitoring American lobster

settlement. North  American Journal of Fisheries
Management, 35(5): 942—957

Maravelias C D, Reid D G, 1997. Identifying the effects of
oceanographic features and zooplankton on prespawning
herring abundance using generalized additive models.
Marine Ecology Progress Series, 147(1—3): 1—9

Maravelias C D, 2001. Habitat associations of Atlantic Herring in
the Shetland area: influence of spatial scale and geographic
segmentation. Fisheries Oceanography, 10(3): 259—267

Nakamura Y, Turner J T, 1997. Predation and respiration by the
small cyclopoid copepod Oithona similisr: how important is
feeding on ciliates and heterotrophic flagellates? Journal of
Plankton Research, 19(9): 1275—1288

Paffenhofer G A, 1993. On the ecology of marine cyclopoid
copepods (Crustacea, Copepoda). Journal of Plankton
Research, 15(1): 37—55

Saiz E, Calbet A, Broglio E, 2003. Effects of small-scale
turbulence on copepods: the case of Oithona davisae.
Limnology and Oceanography, 48(3): 1304—1311

Turner J T, 2004. The importance of small planktonic copepods
and their roles in pelagic marine food webs. Zoological
Studies, 43(2): 255—266

Wood S N, 2006. Generalized Additive Models: An Introduction
with R. Boca Raton, FL: Chapman and Hall, CRC Press

ASSEMBLAGE AND ABUNDANCE OF OITHONA AND ENVIRONMENTAL
FACTORS IN NANSHA ISLANDS WATERS, SOUTH CHINA SEA

DU Fei-Yan, WANG Liang-Gen, WANG Xue-Hui, NING lJia-Jia, GU Yang-Guang, LI Ya-Fang

(Guangdong Provincial Key Laboratory of Fishery Ecology and Environment; Scientific Observing and Experimental Station of South
China Sea Fishery Resources and Environments, Ministry of Agriculture; South China Sea Fisheries Research Institute, Chinese
Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract

bacteria and phytoplankton to marine carnivores. We analyzed the assemblages and abundance of genera Oithona using net

Meso-small copepods are important links in marine food webs, serving as important carbon careers from

and environmental data obtained in 2013, and evaluate the environmental effect in the generalized additive model. Fifteen
Oithona species were identified, including an unknown species, and three first recorded species, i.e., O. linearis,
O. robusta, and O. longispina. The Oithona assemblages changed in water depth and in season, and could be divided into a
group in wide distribution and a group in low occurrence frequency. The abundance increased from winter to autumn, and
was higher in the areas affected by coastal current. The annual abundance decreased from surface to 750m in depth in
average of 30 ind./m’, and most abundant from surface to 75m. The abundance showed a clear down trend from 75m to
500m, and became low and uniform from 500m to 750m. Temperature, salinity, chlorophyll a concentration, and latitude
were the major influential factors. The most favorable temperature, salinity and chlorophyll a concentration for Oithona
living were 28.6—29.2°C, 32.6—33.2, and 5—10pg/L, respectively. In addition, Oithona distribution was highly related
with coastal current that was relatively cooler and less salty. Overall, the seasonal variation in the abundance was
controlled by coastal current driven by monsoon.
Oithona;
Nansha Islands;

species composition;  density distribution;  environmental factors;

South China Sea

Key words zooplankton;
generalized additive model (GAM);
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