47 5
2016 9

OCEANOLOGIA ET LIMNOLOGIA SINICA

Vol.47, No.5
Sep., 2016

2014

(Calanus sinicus)

*
1,2,3 1,3,4 1,3
(1. 260071; 2. 100049;
3. 266071; 4.
266071)
(Calanus sinicus) ,
C5 ( cs )
, 2014 5 , C4 C5
62%—93%, Cs5 C5
68%, C5 2.4 ,
(19—25m, 0.3—0.5°C/m) C5 ,
, C5 , C5
1.9—42 | Cs5
Q178.1 doi: 10.11693/hyhz20160300053
, ( , 2009) ,

(Calanus sinicus) )

> >

(Zhang et al, 2007)

(Sun et C5 R
al, 2010) )
s (Li et al, 2004; Pu et
4—5 , G3 G4 al, 2004; Zhou et al, 2016a) ,
, Cs ( cs ) )
( ,2011)
( ,2009) , ( )(Johnson et
(>26°C) , al, 2008) , C5
(<10°C) , C5
, ) ( a )
(Zhang et al, 2007) , , ( ,2011) C5
* , 41230963 (A ), XDA11020305 ; -

, U1406403

:2016-03-14,

, E-mail: zhoukonglinl1@mails.ucas.ac.cn
, E-mail: sunsong@qdio.ac.cn
:2016-06-08



972 47
, , , Cs5
(Huang et al, 1993; , 2001) , (
Enright(1977) : 80cm; : 330pm) ( 4m)
C5 2 , (
, : 80cm; : 505um)
C5 ,
, 5%
C5 )
, Cs5
) 1.2
CS5
1 , (Nikon SMZ645) ,
1.1 500mL
2014 “ ” ,
C5 ,
CTD(Seabird SBE9) ( 64 ), , 20 ,
5 6 , ( SPX-270) 24—27 ,
3 (3400-8 3500-10  3600-8), ,
2 (3500-4  3875-5) ( 130mL),
C5 ( 1 Cs5
) 5 28 , 6 6 5%
(19:50— 05:03) 0.45um ,
40°
(Ikeda et al,
2001), (Carbon-weight-
specific oxygen consumption rate, OCR)
Cs
OCR = 0.7x(Cy =C)xV
nxtxCW
,0.7 ,C G,
(mg/L), V(mL)
., n » 1(h) ,
CW(mg) Cs5 , OCR
3 . . pLO,/(mgC-h) CW (PL) (Uye, 1988):
119°  120° 123°  124° 125° E 126° leCW=—9.416+3 378xIgPL
1 ; (CW) (1)
. Fig.1 Map of field experiment étations C5 (OCRE) (Tkeda et dl,
e ’ 2001):



5 12014

973

(Calanus sinicus)

InOCRE=0.124+0.7801xInCW+0.073xT

1.3
(Zeiss Stemi SV11 Apro)
, C5
(PL) (PW), (OL) (OW)
Svetlichny  (2006)
(Prosome Volume, PV) (Oil Sac
Volume, OSV):
PV=0.58xPLxPW> (1)
0SV=0.52x0OLxOW? )
()

(Miller et
al, 2000), (Oil sac
volume proportion, OSV%) C5

) ( ,
2011):
OSV% =0SV/PVx100%
C3 505um,
C4 Cs5
1.4
SPSS(16.0)
C5
, S-N-K
(Student-Newman-Keuls test)
Pearson
2
2.1
10°C
( , 1982) ,
¢ 2), (D
3500-10  3600-8
19  25m, 6.7°C  9.2°C,
0.3°C/m  0.5°C/m; 3400-8
) (24m),
7.9°C, 0.3°C/m,
3500-10  3600-8 ,
3500-4 ,
(3m), 3.2°C, 1.1°C/m;
3875-5 ,
10m, 5.4m, 0.5°C/m

10F

20

30

40}

R (m)

50

60

701

80t

Fig.2 Vertical profiles of temperature in each station
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Fig.3 Population abundance and proportions of different
development stages in the Yellow Sea in late Spring
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Fig.5 Oxygen consumption rate at stage C5s and temperature in
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METABOLISM AND LIPID ACCUMULATION OF CALANUS
SINICUS IN THE YELLOW SEA IN LATE SPRING 2014

ZHOU Kong-Lin'*?,  SUN Song'?**, ZHANG Fang'*

(1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences, Qingdao
266071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Laboratory for Marine Ecology and
Environmental Science, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071, China; 4. Jiaozhou Bay
Marine Ecosystem Research Station, Chinese Ecosystem Research Network, Qingdao 266071, China)

Abstract Late spring is the key period for Calanus sinicus to prepare for over-summering in the Yellow Sea Cold
Water Mass (YSCWM), during which lipid accumulation at stage C5 copepodids (C5s) of C. sinicus would affect the
success in over-summering. Oxygen consumption rates, oil sac volumes, and population composition of the C. sinicus were
calculated to compare copepods inside and outside the YSCWM, as well as above and below thermocline in the YSCWM
area in late spring. The YSCWM was formed as the thermocline developed in May 2014. The populations were dominated
by C4 and C5 copepodids, being ready for over-summering. The proportion of C. sinicus at C5s in the YSCWM area was
32% lower in metabolic rate and 1.4 times greater in oil sac volume than those in nearshore areas. Thus, the thick
thermocline above the YSCWM (19—25m, 0.3—0.5°C/m) and the cold water inside the YSCWM would benefit the C5s to
increase lipid accumulation by reducing energy cost for respiration. In addition, the metabolic rates of C5s above and
below thermocline in the YSCWM area were similar, but the C5s below thermocline had larger oil sacs, i.e., 1.9—4.2 times
of those above thermocline. With large amount of lipid accumulation, C5s preferred to stay in the bottom of the YSCWM.

Key words Calanus sinicus; the Yellow Sea Cold Water Mass;

over-summering; oxygen consumption rate;

lipid accumulation
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