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(FEREREEAEHREN, %  266071)

RE T 199248 A—19934 6 A, FEdhG AT L B IR A AR T, K
RIFR U A R B Ue s I BE e, AR 400 M4 NS A B P EE K ERA. &
WERRY: TR KEEFHED Y, FTERSREL(SEIWARN 94.6%), HBH
B, wORGE REHNEBREAMEFREFELS TN EEHAINR, it 89.2%;
A, BERRCBMTEEL SREMNAEHRE, THEHHIETHRIYEE, 98
AR, BYLXBFEREBTHN 13.7%, 4 FZHUEREL LT, FETHTURLEYH
THFNIA, RYMBEEREFTIE 50.5% BRABEKERE, BRER M, &
FERE=N, EEHRMK, XEXRFIEAREREYENZHELBEE -3 SAFEHH
ERREEYE A TR REE, SPEaEP MK AR KSR PIE—F
¥, BRI BETCEER AN AREEE TR EMEN A,
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(1963)". ZEZE(1990). W% (1966)”. FREE (1980) WML TIRXY, ERIFZE
P ERAXNRHESANEEEE. EERSAN KD X BER Y- 254~
HEREHSELSR, PBRBLEAY XEZEEPET KRR X TFoEPET KR8
MBI, MARRA TEME. ARE-AEF 4ANZEANES, dEEPET kX
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BT B A K & (Calanus sinicus) b4, T 199248 A (A %), 10 A (%) Al
19934 2 A (£%). 5—6 A L& (FF)EEEH KB FWHEYM (GG36 /il, MAOH
# 80cm, 1 270cm) #HATERIF YA, FAKE (118°00' —122°00" E, 37°10" —
40°50" N) WA I BB IBCR IR, BN YE X AR A 5% 8 /R DA R E
REE.

B HAE N B g, RIERS R EE KB R, T HAERN TS

* BRARNFEESHBWHE, 392705415, HaW¥, B, IWETI19314 120, ##.

) BEK, 1963, KFHEHELFRERALSENAREERSIVILIE, 1631, (&XR)

2) BIEHI%. 1966, KPEARBUIHAEZASE LRSESVSE, 10—25. (&XFD)
Wi B 1995F12H29H, #ZHBT: 199644 23H,
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Mret, KR ETFKEXALETRIERS L, BHELEBRMRKEABRMAR, 3—5Smin 5, X
EERFIRE, RAEMEHAF EESEKEAERN Ly, RREEEHS, BBER
BB TME, BARANELENSHEEYSEE. WA, WYEHAE, #mESPmE
WEE, R Es ik, WESHAE ZFLAE, Bl KEPEFKESMRBE,
EAZEHAERE . AKRBSHBY R HALERS A 400 1, B 1992 48 8 4 100 1,
10 A 10041, 199342 A 10014, 5—6 H LA 1004, 23 TLEEMitH. wibam
SE T A MBS R AR S AR R, BEIHAL TE AR R R R A AN R B B AR
HRZH, PHEEKEMEREAENERRZIREASER (1963) WL E . X8
MHBRAUT AR (BLWE, 1962) 15

HEEAEOH (%) = (GROWEEER / SWRELEHEE) X 100

AR (%) = (A ZBTWIERELR / S LHEALES) x 100

iR (o) = SRR (%) : BRECA) ) _ i )

BWHR(%) = IEMEWERA L + RAMEHENNEZEES 1L
BARE (%) = HEAMENERO WL + BAMEFBONERASIL
FA TR (%) P40 A5 i PR R R 2 0 B B A 20 LA R (LY S A0

2 IR&R
2.1 BEYHR

g LT K REAE R E WA 25 Fh, B T IR AR A S (47 B R
PIRE, ATEBHBIRT, 1 98.6%(FERE): FERN 1.4%. EEHBERWITFIHEY +
AIAKRE, BIEEEE WERHSEL SEERLSYWAHR (ER)MW 94.6%, i
KAEEETMNA L 3.8% M 02%, TAREFELEPETKENEEZRY. BHEEH
FEBER, iTH 208, HPEARBE. RORME, XEANREGENEFRGES
TR KB EWHRK 89.2%; HKEFOEME. MBHEAHGEMARNER, 2
b 1.9%. 1.5% 1 1.0%; HAWEEBENERLE 1% AF. W& 1.

BT K ERENEEE, H3M, FEZAAE, HSEPAEARN2.1% £§
B, fi1.6% HHEE, 501% MESWESERNNAMESE -/ SEWHRK
0.2%. FrEmMa BRAE UL R —F, HEWHBK 1.4%.

MR, SEd KEEIRFEY Y, TEESERE, RHEGE. ROBER
B OAEVNWRAGBGENEFAGERCH FEHZENR. A, SHHEaROBKEE
K., EFRMAERE,
22 BYHARENEL

B EEKEMBEREY YA, BF -SNFET T, HELRA, aPEH
EEREZTLEHYRH 137%, B R 273%(HZ), WEHMUEELNE, EBRLEEN
BHBCP B LB, BABEE 70% L, FFH994%, EEH 72.1%, *KFE
H94.7%, XFHN99.2%. RMPEFKFHEOEYHE, WHHENETEL. B8Y
MEERRE TV HIAD 50.5%, HERG, &78.3%. SHBETWHFNELMT:
FERANSEFEGTEETYHAR PR LSO E, 3R 400% EZEZT 15.8%,
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Tab.1 Food composition of the Bohai Sea Calanus sinicus (mean of four seasons)

H# (ng) HEASK — AN LE
BYHH )
(100 1kt ) (%) BEM
FEMS PORSEE B (Actinopiyclus undulatus) 171.2 0.5 5
BB B % (Coscinodiscus asteromphalus) 34125 10.2 4
WL B T3 (C. centralis) 633.8 1.9 1
BT (C. excentricus) 82388 248 S
RILBTHIE (C. lineatus) 66.0 0.2 4
TSR (C radiatus) 12 810.0 38.5 6
M5BT (C subtilis) 495.0 1.5 1
P B A [ % 3K ( Coscinodiscus sp) 52320 15.7 4
1 R FE (Ditylum brighiwellii) 330.0 1.0 1
168 WE XU BE B (Diploneis bombus) 0.1 + 1
B H % (Melosira sulcata) 83.7 0.3 44
FHTEBE (Navicula sp.) 4.1 + 2
1 F) B2 TE ¥ (Nitzschia closterium) 03 + 2
TR ZEHE (N, paradoxu) 3.9 + 12
RRIZEZIEE (N. pungens) 1.2 + 1
B+ 8 (Pleurosigma sp.) 12.0 + 1
W G ¥ (Rhizosolenia setigera) 6.0 + 1
B ERIBE® (R alata f. indica) 1.2 + 1
B B & (Thalassionema nitzschioides) 4.0 + 2
6 1% % E ¥ (Thalassiothrix frauenfeldii) 0.3 + 1
H¥E ZHAE (Ceratium tripos) 701.4 2.1 2
% 9 ¥ (Poridinium sp.) 525.0 1.6 3
S B (Dinophysis sp.) 24.0 0.1 1
WA 1A KB (Dicyocha fibula) 51.3 0.2 2
FEHRE UL R (Tintinnopsis sp.) 470 1.4 1
fit 332778 100.0

+ RREREHHARR0.1%(FR).
R E FHE 27.6%, XFEMBRSFENBERIE, N 63.5% WOBEFEEETYWHER PR
HH A, BEREIE 48.2%, EEMENR 0, KEFE 16.0%, LEHIE 20.9%; K&
W EfEEEWHR TS, BENXN0. EFRREHEFE, 5% 49.2%,
PREPEE 26.8%, ZFEMED] 2.8%; EHFAMGRETYWHRFT WG, F. ZE4H
H47% M 6.4%, KEAR 18.7%, XFHEDH 5.7%. BNEHRKEREENSHKIUEE
ERWHRTHR S, £FH34%, B, k. £=FHRo; POREMBEN, &2
H1.5%, HEHO, KEN 0.4%, XBFE 5.5%.
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HERPEMEEFETKZRTYWHAB T S LA, RAHEHETAL. mEH
¥, EFH0.6% EFEAZE02%(RAZTHEEREEINR), KEBEHEE 0.7%. &F
R 02% (%2, &3).

R ABPEEKERREENMANARNETE

Tab.2 Seasonal changes ol feeding intensity and food composition of the Bohai Sea Calanus iinicus

Hi(ng) (100MEHEN)

EREA (%)

BRY B
# - 3 E3 # =) & £
R BORBEWR 358.6 32.6 260.8 32,6 0.9 0.2 0.5 0.1
L I 18 o 18200 9100 91000  1820.0 47 6.4 18.7 5.7
oL [ s 2 585.0 1950 17550 1.5 0.4 5.5
AL 1B 1 6 18 525.0 78000  6630.0 48.2 16.0 20.9
LRI B i 2 33.0 198.0 33.0 0.1 0.4 0.1
5 5 IR 5 B 154000 22400 134400 201600 40.0 15.8 27.6 63.5
44 55 1B 3 3 1 980.0 4.1
S 7x B #t 8] s 6976.0 13 080.0 872.0 49.2 26.8 28
A5 G AU 8 13200 3.4
e L O 0.31 +
HAY s 139.5 45.0 17.1 133.3 0.4 0.3 0.1 0.4
FHIE 8 5.0 4.1 0.6 6.8 + + + +
WAEEHE 0.4 0.6 + +
ARELE 15.4 0.1
N IEJiA 49 +
B # 27.2 10.3 10.3 0.1 0.1 0.1
R AL 7.2 16.8 0.1 0.1
EEMEE 43 +
E 350328 10.6 5.3 0.1 +
W T 1.3 +
(EEEEET) (99.4) (72.1) 94.7 (99.2)
B ZAfn 1703.4 901.8 200.4 12.0 1.8 0.6
FHE 240.0 | 4400 360.0 60.0 0.6 10.2 0.7 0.2
jiReh: 3 96.0 0.7
S DA 140.0 65.0 1.0 0.1
FEHRE AR S64.0 13160 4.0 2.7
il 384609 141720 487412 317359 1000 100.0 100.0 100.0
TP WHF R (%) (T1913.7) 0.2 27.3 22.6 4.5
YL EH E (%) (T150.5) 31.9 78.3 45.4 46.4
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Tab.3 Occurrence frequencies and numbers of individuals in the food of the Bohai Sea Calanus sinicus

PO B (%) ME(L00ATE AL )
# -] B £ iy # - % & T8y
BEBES POR R 10 1 5 1 425 11 1 8 1 5.3
B2 I 3] 7 B I 1 8 2 3.00 2 1 10 2 38
el [ 7 3 3 [ 9 3.25 3 1 9 33
A L T 5 59 31 21 27.75 95 40 34 423
AR 1 3 1 1.25 1 6 1 2.0
1R &1 B 3 46 8 28 57 34.75 55 8 48 72 45.8
&0 55 ) o7 2 2 0.50 2 0.5
K2 B B I8 75 31 51 3 21.25 32 60 4 242
A AR 3 6 9 3.75 6 9 3.8
W4 B UBE $ 1 0.25 1 0.3
FLAY & o3 11 3 2 11 6.75 90 29 11 86 54.0
FHE 3% 14 13 2 21 12.50 16 13 2 22 133
A ZR B 4 5 2.25 4 6 2.5
TR 1 0.25 12 3.0
ENUE-3/7 1 : 1 0.25 1 0.3
i PHIE S 8 3 3 3.50 8 3 3 3.5
P AR 3 7 2.50 3 7 25
HNEEMRE R I 0.25 1 0.3
BB LR 3 2 1.25 4 2 1.5
LEGEST 3 1 0.25 1 0.3
X =A% 16 8 2 6.50 17 9 2 7.0
AR 4 22 6 1 8.25 4 24 6 I 8.8
P 2 0.50 2 0.5
WA WAHAMEE 26 12 9.50 28 13 103
FEME YPR 3 7 2.50 3 7 2.5
&t 298 165 248 252 2414

2.3 BEBEMEFVAL

HEIAH, BEFEERKZI0MELENEDSEER) NS TFYEN
33 277.8ng Bl - ¥ 4§ 1> 2 332.78ng (0.33pg) . A M F ENTTH A E (434pg) (A S K,
1963) 9 0.08%, WLHIHAHEREWEWREL. FIREN T MK EEE, B
K. EWEMATREMEE, PRI 1A, RS FREFE, 124 A
HEBRL, Wik444, UL AR K B xh SRR AT DU SR, R 2 WA, B
BHETKEI0MNMHEALEARY & BT YMHEST N 38460.9ng, BIFgEEANRH
384.6ng; HFEFMEZE 141.7ng, N —EPRKH; KEF R 487.4ng, #HALER BN,
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XFETHD 3174ng, WTRAEHKEZEKZERBERS, FERE 6, £FEH
=, EEMRK.

3 &ttt

3.1 PHEEFAEZEFFHEY RN, FESEHEL (G HEWHNK 94.6%), BT EMGE
B, ROBRGE REWNEGEMEFRFERENIEZEZTNR, 514 89.2%;
st BEHERBROBMPEE, SELMFERE, EERDEMEEVRYAR, &
A—EWZENEA, HEMAK, BYEHESFRSEFHR 13.7%, HEFHLIEER
HE EFBERMEWME, WEHEWERNTEL BYNKEERZEETHE
50.5%; EMBRBEKERE, FFEEE N, £ERE=M. REEIK.

32 HAEFKENAEPWERREEY, AHBEREEE. ENEPEaEP MK
Kl BAS KB EHFFE—RHE. BOm 99D RE, HEFHEYSE 6 ML
MR B BB PR B R BE (Skeletonema costatum), HAEEHE. RRIFHE. HAE
BB (Usterionella japonica). fIEBIRB (Chaetoceros) MBATHEE, BAIWR T F4EH
KEWEAFEFWRLEREYRE. 2R EH, BB EEKBEATERRER
X, HHETEEEPOEKER. RGERBETEEKEEYWAHMR T I SL @ R,
2155 92.8%. PAETAKEEER P HAM S MEEFE, BEELS ERBREEHX
SHEEYABRN 03%), EEAER.

33 FEFKENBERERERBRENSZVTEMASKEREFHREBERMEYEY
ZA AL A — B, BEoCiE (1991) HiGE, 1959, 1960 F1 1982—1983 4 i) i [H 77 % ¥
BEFENAAHHAE. KB NMRER, WMAEKFZQ0 A)BAMNKELESGC A)R. &
MREY, BHEPETKEINETRECEARUNBE., - SEAXRER, X
BT IE 19821983 FENGH R M ELR, UHMATFHER 02180 WERAEY R,
BHEHERGEREYEKSERR, B 7.50ug/ m’ FEBFE AL, H528ug/m’; X
ERE=A1, K 2.55pg/ m’; EEMEMK, HAE 2.29ug/ m’. BER2H, $EFKE
FHgMEENRRESE ER)BEKERS (046pg), FEEE 7 (0.36pg),
RBERFEZNM(0.31pg), EEWEHEM0.10ug). HTHETAFFERCTRARER (5B
WA 91.3%), TR AT LA P KEHEREN ST EAMEARPRGER
LW EFE BB,

34 ABIRERY, BEBPEAKZELENRYSENZSFHEN 5L FHKEY
0.08%. XEHLWE (1995)fF BB REF REHLENRTYEE 02Img) HHETE
TP EE (1.3me) 1 16% EEBRARFE. FEHEKENEITANERERES,
1984), MERMLET R AR GGLHE, 1995). A, EREsIYBREEEREER
KB EELE TS,

2 % x W

HMaE, 1979, WEBEEM, 2: 51—58.
E, 1990, WEHRIFER, 31 93—107.
M, B, 1962, MEVERLEERL 20 1430,
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e, FEE, 1995, WERY, 6 38—42,

MEEL B, 1980, WEHKTERRE, 10 1—15.

HE, ZAFE, 1984, BHERFEYSE, EBHBRMEJEE), 1—653.
R, 1991, WHAKEHE, 12: 54,

PRIMARY STUDY ON THE FEEDING OF THE
BOHAI SEA CALANUS SINICUS

Yang Jiming

(Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071)

Abstract An attempt at marine ranching in the Bohai Sea was recently initiated in
China. Investigations into the interspecific relationships and ecological machanism are
necessary to make this attempt successful. Calanus sinicus is a dominant species in
the zooplankton of the Yellow Sea and Bohai Sea and is an important food for
pelagic fishes (especially their fingerlings) over these areas.

Four-hundred Calanus sinicus specimens with food in their alimentary canals were
collected in Angust (Summer, 100 specimens), October (Autumn, 100 specimens) 1992
and February (Winter, 100 specimens) and May—carly June (Spring, 100 specimens)
1993, using a vertical haul with a big plankton net (GG 36 mesh, diameter of the net
80cm, length of the net 260cm) during the fundamental ecological survey for fishery
resource enhancement in the Bohai Sea.

Analysis of the alimentary canal contents of the specimens showed that this
species is phytoplanktonivorous, and feeds mainly on diatoms, which occupy 94.6% in
its food composition. Coscinodiscus radiatus, Coscinodiscus excentricus, Coscinodiscus
sp. and Coscinodiscus asteromphalus are its main prey, occupying 89.2% in its total
diet. Although the Calanus sinicus food organism group has certain seasonal variations,
it is not very significant. The mean food group replacement rate is only 13.7%. But
its food species has clear seasonal changes. The mean food species replacement rate
reaches 50.5%. A seasonally decreasing (autumn > spring > winter > summer) pattern
of the feeding intensity of Calanus sinicus accords with the seasonal change in the

biomass of Coscinodiscus in the environment. Calanus sinicus apparently prefers to

feeding on the most dominant and easily available phytoplankton Coscinodiscus. A
notable phenomenon among the zooplankton is that the feeding intensity of predatery
species is much higher than that of filter—feeding species.

Key words Bohai Sea Calanus sinicus Feeding Seasonal changes



