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ABSTRACT Based on the sampling of zooplankton in autumn 2006 and spring 2007 in south-
ern and central Yellow Sea, seasonal and spatial variations of size, fat, C ¢ N ratio and energy
content of the zooplanktons were analyzed. There were no significant difference in energy con-
tent, fat content and C : N ratio among the zooplankton of different size groups. Fat content (P
<C0. 05) and energy content ( P<C0.01) of the zooplankton showed significant seasonal differ-
ence in central Yellow Sea, and the values in spring were higher than those in autumn. There
was no spatial difference in fat content, but the spatial difference in energy content and C : N
ratio was significant. There were significant linear relationships between fat content (in spring
P<0.01) and C ¢ N ratio (P<Z0. 01 in autumn and spring) , energy content and C ¢ N ratio (P
<Z0. 01 in autumn and spring) , and water content and energy (P<(0. 01 in autumn and spring) ,

respectively,
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Table 1 List of zooplankton species collected in the autumn 2006 and spring 2007

e 2006 K FHIFIA 2007 SEHF b
Size Zooplankton species collected in the autumn of 2006 Zooplankton species collected in the spring of 2007
>4 mm By ) 35 Alima larva ## Thaliacea
KEPFEBEUEF Euphausia pacifica
900pm~4mm 43 K & Calanus sinicus F4E 3 K & Calanus sinicus
WP E R K E Euchaeta marina P E R K% Euchaeta marina
BB E WK E Euchaeta concinna HYlEMKE Labidocera euchaeta
FH e MR K & Centropages dorsispinatus 280H-%5 i Sagitta crassa
KFEH YK F Acartia paci fica LS BEBE T Gastrosaccus kojimaensis
BRI B A 7K % Labidocera bipinnata MK W 8K Themisto gracilipes
/NB K F Labidocera minuta K R %414k Maeruvan larva

/NE K E Nannacalanus minar
HREfM/KE Labidocera euchaeta

R -5 i Sagitta crassa

B K% Sagitta nagae

KFEHBEYF Euphausia pacifica

KRB BBRIET Pseudeuphausia lati frons
JL & BEBRAF Gastrosaccus kojimaensis
F B IF Acetes chinensis

B BEHF Luci fer hanseni

M AR Themisto gracilipes

2 Ostracoda

o REFRYIEK Brachyura megalopa larva
i BB ¥ 44k Ophiuroidea larva

-2 4h ik Ostracoda larva
¥ 4k Amphipoda larva
K 241K Maeruvan larva
18 22411k Gstropoda larva
500~900pum i 4E$7 K F Calanus sinicus 423 K F Calanus sinicus
K¥H YK & Acartia pacifica ¥ ¥ H R /K X Euchaeta marina
ENE AKX Labidocera euchaeta BRI K E LK Centropages memurrichi (larva)
XUHI B 4 K % Labidocera bipinnata AL %7 B Sagitta crassa
# R {5 f /K & Pontellopsis tenuicauda K R ® g4k Maeruvan larva

JNI¥ K & Paracalanus parva
WK XF Nannacalanus minar
&t M K F Centropages darsispinatus
W EFI/KE Euchaeta marina
oS B Sagitta crassa
ERIZEYE Lucifer fypus
1414k Hyoeria larva

¥ 2 F41& Amphipoda

4t} 2 Ostracoda

KB4k Maeruvan larva

48 B #4114k Brachyuva larva

¥ 2 4h & Ophiuroidea larva
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R A%+ BUCHI /A Al 4 7= 36680 RIS R BINAZR T A BMBTHEPRIE . &850
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2.1 FRNEAZHIMHELRSAEESE

EEERENHHER S RBKT 4 mm WRHHYILE 3 /. BH . CFPEREMMADHE. £TE
MFERT . BEOEE.CHEENFENRTEMAR MR REHY N FE MABHEKMEEE,.C: N
EHMENSESHMANNIRERHIYH X EMES6,S7 REMRKFERITHESEEREE (P
0.01), MAKTF4mm X 3 FFHIWNFHEMN 17. 28 kJ/g, F1 C: N HAHRN 4. 55; B2 7 B 7 900
pm~4 mm BB EGEME N 20. 96 kI /g, 1 C: N {EHH 4. 5; B AZ W B 7E 500~900 pm [FEHHER 20. 44
k]/g,F¥ C: N HfER 4. 75, RRFEETE 900 pm~4 mm WFHRE S BB BB RT 4 mm HEAEK;500
~900pm FH C: N HEKE B RIEELE 900 um~4 mm KB, TR 25 5% 900 pum~4 mm F 500
~900 pm BB GRS REERI LR EXER.

22 FEPYWEURSMEESRAFNEN

F2H/HT 2006 ERREM 2007 FHEEREHAME, FTHESWEMHE.C: NHEMBEHSE., k35
BhERFESIY TENEEEER 19.9221.39 kl/g, FEH 22.44 £1.93 k)/g; kFEH C: N LEFY
R 4.5740. 63, BFEFHE N 4.53+0. 42; Kk BIEH SE R 9.91% £1.85%,FF R 12.44 % +7.42%,

Geit AR, BIE P WF RIS B (P<0.05) HEEME(P<0.ODEEENEWA, HEHE

B S RMEEMHE.C: N HHEMTHMOC: N LENENEAIFRHES .

2.3 FHPIVELRSNEESRYBELER

MEET RS EAR AR ERHET THRGE 2. KRit4WEH, BEBPEHNTY
REME M 21.78+£2.61 kI/g, B¥ K 20. 17+ 1. 11k])/g; P M EHIEH S B N 13.04% +4.82% , B K
9.53% £4.47% ; B HRBMFEY C: N HfliKR 4.7840.72,C: N Wi K 4. 39+0. 34, EW P BWIIYH
FHEEE S SEAC: NIWENBS THER.

B RN BEIYENSBEKRENESHEAHENBHET; ESHNERELERE>F EFER
BEERP<0.0D KEMELEELR; FWHHIWC: NUEAESHFEENBHEER(P<0.05,kEXLE
EER,

2.4 FHIVBREUNSEREZANBEXR

B 2.3 M 4 KRBT P& A EE X FAE X R, SRR, BW Y T 5 IS B
HFREC: NREARSRAEREIEP<0. 0D, KREME B EMXM P WY THRMEES C: N ki
TERK T 2 M 361 (P<<0. 01, E B B 2 IE M6 HE (P<<0. 01) /K438 B SRR M2 I TE K 2 7 2 10 2 40 A S 4
(BkZF:P<<0.01; FF.P<0.0D). #WHIYH KIS ERSEHEER C: N REHTHBOMHXE; BES
R & 22 1) T 5B 3 M M S0
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ERAEENAR KRB 2002, HWEAEYG CHR S 4
K 76.5%, BAK C FRFHNH 52% LR R k¥ S
1980), B FRERH C ¢+ N HME(IL 3 5B EAFE C : N HfH O emaaen
(2. D FFIRA,C ¢ N HATHE Hy X 510605 A1 2 4 I A 3 Fat percentage
M1E4r(Tkeda 1974), AP RHEIERTH C: N 2 B2 2007 4E 3 B EE RIS TS b
BER,BILIBER/AN(Uye 1982). UBEKHREN,KSH B ARSC: NHBXE
YREBE C: N HEBMKHYEY (Landry ef al. 1991; Fig. 2 Relationships between fat and C * N ratio
Gonzalez et al. 1993)., of the dried zooplankton samples in March, 2007
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Fig.3 Relationships between energy content and C * N ratio of the dried zooplankton samples in March

2007 (left) and October 2006 (right)

_ap ¥=—0.297 6x+28.904 4r
35t , R=03129 = 35t ¥=—0.147 8x+15379
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Fig. 4 Relationships between energy content and water content of the zooplankton in May 2007 (left) and October 2006 (right)

BA2KTF dmm WM Thaliacea B ERBIY T Urochordata WG, R HE B WY M EEZELH
(RIALE  2006) , WAl T BA KA K& B R TR, R E AR BE, Ry e ER S8 EF
1984) , KFEHEBUF Euphausia pacifia ARFHETILH K KOBIFRAFA  HEBB K, A XEX ZHENYHE
BERE,.EAGTEREBE EBURAEBBEREE, EEENERSEY. FAE(Alima) 2 O $F 589 4)
BT RS S, E—XHEERREY. 23 B UG ERETHER  WERMAE., X 3MEHDIYSR
BTARMNE REEHMNMEATMSHEE —ENREE. AMREREN.“EEIY " BEENEE.CTE
M NEFEYHABETHMBRY; MRAEMAELRS MEEYSELITREDIYHEHEE; ARREAKR
BT AR FEREFE K. BRI 2N 900pm~4mm Fl 500~900.m BIHE 5 B4 Fb R 4 1 RE 16 []
EREEZR . ET ST PRHEMBER. T RANAMRETEE, AT E®H —H it A RBLR KN EFTD
YWHE S MEBENESR.
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Table 2 Fat, energy content and C 3 N ratio of zooplankton

iz FRH M A SR HE i i BB (k]/g D.W.) C: N pff BER &R (%)
Size Sampling station Sampling time Energy content (k]/g D.W.) C: N ratio Fat content(%D. W.)
>4mm B0 T AR (RT3 2006-10 19.164 0 4.91 11.959 8
S6 (¥ 1) 2007-03 13.182 5 5.09 —
S6CK - #BEEF) 2007-03 15.962 9 4.13 -
STCRFHEBEED) 2007-03 20.823 7 4.06 6.024 8
900pum~4mm Al 2006-11 22.198 0 4,27 11.011 7
A2 2006-11 20.378 8 4,15 7.6853
A3 2006-10 21.629 7 4.18 11.170 3
Ad 2006-10 17.951 0 6.32 -
AS 2006-10 19.245 9 4,64 8.9328
A6 2006-10 18.194 7 4,35 8.474 3
A7-1 2006-10 19,984 2 4.10 6.615 7
A7-2 2006-10 20.782 1 4.15 11.509 9
A8 2006-10 21.085 2 4, 80 12.752 1
A9 2006-10 20,3039 4.19 9.7850
S1 2007-03 24,506 8 4.76 15,546 3
S2 2007-03 25.093 5 5.19 22,3113
S3 2007-03 20.431 8 3.97 3.468 7
54 2007-03 20. 836 3 4.22 5.680 6
S5 2007-03 21,706 9 4.25 6.285 3
500~900um ¥ ¥ EGHE The southern Yellow Sea 2006, 10 18.457 2 5.09 11.270 2
# % ¥ The central Yellow Sea 2006-10 18.812 3 4,61 9.837 2
¥ B &R The southern Yellow Sea 2007-03 20,843 5 4,51 20.042 8
# ¥ h B The central Yellow Sea 2007-03 23.640 3 4.79 13.733 9

SRZKFEREESYE D EEER A DK/ AR NS ERR I AR REEHEN K
(ED . BWHIPHKSEBRESEXETERDIY:BEELT . BRIYNIENHSBEE T/ EA HME
BaEXMENSB. BEFTEENYNIEH S B bR T/ Ea HhENaE N EEISIYNEE
5k # 2007).

£3 FIHGWSNNENBENTHEIWH LR

Table 3 Seasonal variation of biochemical composition and energy content for zooplankton, trash fish and invertebrates

KaER) RESR KN/ Y iks {€Z))
3 Species Water content( %) Energy content (k]/g) Fat content(% )

#2Z Spring % Autumn #2Z Spring  #Z Autumn #% Spring  #Z Aurumn

F Y Zooplankton 88.17 88. 2 2.66 2.34 1. 48 1.14
B RS Invertebrate 66,21~81.83 71,73~84.33 3.27 ~4,53 2.98 ~3.72 1.08~2.39 1.05~1.73
H b tH B A2 Trash fish 69.2~78.09 64,22~81.17  4.99 ~9.00 4.23 ~9.93  3.29~14.03 2.23~14.62

/INE A Yellow croaker 77.68 77 5.29 4.96 4,52 3.39

E.EEHGY HENaX R RanECRSMEARES Bk S L2 A8 2007

ARABB/ERBA KEFWHIUDHEERERESH, X 5UAMNBEELS R -H(EERE 2006, Fif
BYEESNACBRSNEESTRNBETRE. XMALTESEZZRAYSALHESERTRA LG
¥ 200 EBEE 2003, HTFRWHYRALANFREYEENRERE, ABETRARE LS EE
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