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’E T 1993 4 10 AM 1994 4F 4 AERBRITTHRELXARBAGECEZS BN E,
1994 5 4 0AE 2 4> 48h S WM G (410, 111) F#4THE G EHESRELR, WE 5184503
MEKH: >1000pum(KE): 500—1 000um (FA): 1 200—500pm (/I E), HME T @A
R B ABRB R RVES), F RTINS IR R, SR E, R
KERBRBECRIEEARPHRESRAABE— 4 ABERARBETWRE
FEITEIR A AARIR, 410 554 6.75%, 111 35K 4.86%; RIBHE 0% & 8. W78 8 i it fE
BEH BT S8 ™ 4, LIBRIT B 2 5028 4.56 M1 7.44mg / (m* - d). FE=MAKAR, X
TS S S IR WEARL Y B TE RE RN S P 3 i T P R AN 2,

XA BEX e mER XE

T s % B IS S B AV R P BIR B A P 0 e, TE WV B (M) v %
EERRMBEEMEN. A EERERWAYBREBERTECUREETERAG, ©
17 A B K B 3B UKL (fecal pellets) /2 H V¥ R L6 BORLA ML 1 £ B R (Longhurst et
al, 1990; E£5€,1991), REFEBEE W EEA R, HEETFHIY, TE 288 KM
B, AR LA R MR =5 . BN R 0 288 BURL A 3 T 24t 4 #1508
Rm#k, BHEWMERR, FIFEEER (G RILFFULE ), TR B R SA  5 4
NG AR R B HMIR, ARG RGARE KA TR ELNETR. 0iE
WA A 0 SR T D A A A TR R 2R, I 3 268 AR R A T A, B I FHOTR
WU B8 R B BT B R LA B 00 T [ RS v BT AR TR
1 HRS5AZ
1.1 Wi, Wim & okhr

T 1993 4 10 A M 1994 F 4 H E AR\ HATHR K EE I EE, B 19946 4 AHR
BT 4 AN, AP LR 45 o, BRI B AR R B 25 AN b (&
1). FF7E 410 GKB 90m), 111 (UK B 80m) B 48h LWL o B AT R W s B R EE
B BRTERERSRERGEHES RGO E, AL HTHEPE MR R E.

*ERARBEESTIIE, 492762955, ¥ 3, 5, H4TFT19344E5H, HRA.
W EHM: 19954E7H19H, #ZHM. 19974£785H.
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Fig.] Stations of April 1994 cruise in the East China Sea
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o ) 5 VR W Sh W 0 R R A IR R A B R RE S, AR TEIR IR SN OR. PR S
45 N BURE 36 137 AT ES (K I 5T 200m B A 200m BRAL R ) B K T #EATE HIEM. HEAET
5% 8 /R ARG K IS b R AE. BTN Bl rh B TR I Sl AR G, R RE R R4
B, 4B Hi P 338 BBE BB A F7 0.5m/ s, HE 0 45 BB R o e DL (LA A b B 8 R VR T HE(E) . R
SR T IR RS BB A SR EEE K (105 v/ V) B BEAR R, {8 Z BREE (Kleppel et
al., 1988). A5, ¥ H/rHluEid T 1000pm, 500pmA 200um# 735, 0 A K (> 1000
pm). #1(500—1000pm). /) (200—500pum) = MEKH, K. PRARKHIRE KM R ERN
Bt IMEK B A B W R E RS, RS Bk (GF / F B B B TR ) 1F 40 pR UL 77 iF
Y, B A R MR e T, R B8 — R KA IR 2 WA A AT
¥, 18T GF/ C IR L ARIRRTF, f /4T H.
1.3 HEE, JRETARELRK

HEZS R LI — MERCE] 21:00—24:00 2 A 47, H B EARS BB R, &1
FHEZ L, SRR BCERREYL N 6 1, 4 BB A 2L i3 iR KB BEAR
BEAR A KW EL Y, B B AR B KV, BEAT B OGRS 3%, IR S R R R TR IR T,
EFFRIEFE 0, 10, 20, 30, 60, 120min B4 BL—43#E, FH I3 3T 45 KRR BE, B 7% 87 s 4
PREE. SF R, it IE L IRIRR TR, AN, Sl A ESAR, R LK EREETHR. BV
B R 43 B R LA S 7 S TT R AR, AT R WSS G 45 R . FEE SRR i, iF AT R
EREHFEITANWN, & 3h BUE—IK, BEA 00100, 03:00, 0600, x--- 24:00. Zh
MIRIRE L BRI, oh¥E. 4M4R. aduE. IRIRRAE. BT LS M E R
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xof [ <8 I W S AR A TE SUIR BB T B TP S E I O B AR &/, B TR
MIEEE., BEAELSN, KIE Mackas % (1976) I J7 1%, I 2 B8 Wang 2 (1986) FTfE B
#E, B R o AR TR o B9 AE XT3 B (ng / ind) BUR FOR I OB 8. EREL &AM
T, 2E AR BT A FRENBKBUT I iR A, — KA 30 4~ A 40 A, /NEE 50
A, BHEJS, FH 90% MBEAZEE 24h, R )5 Al Tumer Designs 266 T HEBRLRT. fa 2%
JeEH, LB R K ImE A K o MBS o &R,

L5 i
S 151 BEXEABRAKBHECRSENITE ?EE%(W%)E"JI‘TQ%Z\EEHE:
chla(ng / ind) = Fd = 1) (Rb — Ra)
pha.a(ng / ind) = 0.6633Fd ( D (*Ra — Rb)

K, chl. o, BMEEXBEANNTRE o FE; phao, B MR LHE B EMN S
B o &8 Rb, Ra, FERBRALAT. Bei s Fd, SHIAMNERIERNREES
HEAENBRERF (ARAMZEE abn@dk8); r, WAIMGRE o WRILI; n, FEMPE
RN
152 BMEXFAHAHFZREZNBEERITH WHELEYEAHT,. REL BRI
i o R HES R U EOE R #AT0, Bl G, = Ge ™. R, GH INAWHEARS
B GHERIFEHBHECERIE, r AHEH=R, REHFERLRHE 0 AR Z)
MpEeERSENITERBEHER, EXRRAGREVELT, P2 X0 R POA
RIETF — RS BRI A: 1=6Xr.
1.5.3 6225 B ARH & X W1 94 7 1 | &K EHYBEEEMEE (ind / m)) 5 H
- B i 6 K S B RS BRAH IR, 15 AT ORI T T A K BB 28 L I JR) P Y 4R
BE. SHMM, BHBERBENEIEER, RSN RE o N 43, BIHER o 5
KK, SHIRAFE A AR B8R 25 B AR BE IR R R AR T B 2R
154 EFE~BHHEHE BMEX-KBERMER R ENA= EYENEK(G).
I IR AR 1 A T AR (M) FIRE S EHEH 93B3 (B), BN R=G+ M+ E. XH G=AR- M, A
MEAER, W R= AR+ Esi E= RU - A).
XEERANTURFEEE BRI LR TR EER ], —RE T s e R
£} 0.6—0.9, AEERIFIYHFEILEN 0.8—0.9(Conover, 1978)Y. AT HE, {&E R
h 50 BUE 0.75, ) E = 0.25R,
2 #£R
2.1 FhEsHILE A R AR
s S PR R RS, B RMRENF SIS, B8 KE (Calanus
sinicus) 5 48 3R B, [ B iR A A 8 KT BB (Euphausia pacifica). TR B 345 B 4 ol

1) Conover, R J., 1978, Marine Ecology, ed. by Kinne, O., vol.4, pp. 221—301.
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W, DS M A /NMUEE K & (Paracalanus porvus) I AR E K BRI B R Sk, RHsh Y

Rl BREXBARKHECESE
Tab.l Gut pigments concentration of copepods assemblages
in the East China Sea
825 i [A] - fhiE 6 # 5 & (ng/ ind)
(#.A) w/AME RKE o
h 0.53 2.65 1.50
1993.10 s 0.55 4.57 1.78
X 0.72 8.78 3.23
h 0.17 233 0.58
1994.04 EP 0.24 6.47 1.06
X 0.50 9.94 1.99
125°

123°

BH oM. MEXENE
Y B 7E 100— 417mg / m';
sh g XM A Y & 7E 23—
103mg / m’, 410 ¥4 Bt ¥ 7
E—TREYESAKX
(277mg / m*).
22 MEXNBECRSE
1993 4 10 A 1 1994 4£
4 ALY BEAES
B EgERREL XK

31° -
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Fig.2 Distribution of gut pigments concentration of three size groups of copepods assemblages (a. small,

200—500 pm; b. medium, 500—1 000pum; c. large, >1 000pm) in the East China Sea

HLI0 AMEEET4H., 199454 A8 KRKHEABRERBECEN TR AILE 2, AK
ERKFERAKARAME, Bofa—xK.
23 BEXAARAEHESRANEERLHESMERETHEEES

B 8RB IR I 1B HE
75 B K B i B R L 3 2.
1994 4% 4 H 76 P ™ % 220 W b
MR R, e LR ELESE

F2 HBREXAAARBEKNFEHTERFIER TN
(19945E4 A fiiK)
Tab.2 Evacuation rate and gut passage time of copepods
assemblages (April 1994) in the East China Sea

BERFRTE E—-RXAKAR
WAL e AR EAR. AT

HEFESIYRE RN GE A
REBAIH R 24 ABEEER
MFYEE. SFERURAZER

FEARKFHE, RRRILES3,
UBMMEERBANCEER

NN . ﬁF?ﬁl %:Eﬁ#uﬂﬂ
{min") (min)
UN 0.0112 89
410 H 0.0143 70
x 0.0146 69
N 0.0087 115
111 h 0.0116 86
x 0.0125 80

®n. BRERBENTEE o

SN RIR a Z A, KAATBEET B o BB VAR SR KX q.

24 BEKARBHREFET LR

P ELENM G SO AR R 2 B RBEHAM B BB, R, TR RS L WEBK
B, FERNIGERE R, MREF MY K GREF S EVMRETNZ ) FIT R 4.
Hrh gl & BORMRYE Zhan(1994), VIR A/ TR R ASERM. N TETHE, B
AHEE CRE PR MRS BERSN) HBE VA LR ERR.
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R3 RELAARBEMRESBFA (19944E4 7 1K)
Tab.3 Consumption of primary production by copepods assemblages
(April 1994) in the East China Sea
W | ks %ﬁfﬁ “ﬁ%% #%E%‘éﬁ?bffﬁ SRR —HER
[ng/(ind * d)] (ind/ m") BHE[mg/ (m” * d)] FilH # (%) (%)
h 5.99 41614 0.249 0.45
410 h 26.33 24 746 0.652 1.17 6.75
X 89.32 31 869 2.847 5.13
/N 5.68 31017 0.176 1.24
111 th 9.49 12 042 0.114 0.80 4.86
PN 25.44 15741 0.401 2.82

AT LAERE A, I 288 B SRBE T I 9 A6 7= i R B 2R IR, 410 362K 6.89%,
111 360 4.66%. 111 G898 [7.44mg/(m’ « ) IR TR Y e 25 S i i BLE B
[4.56mg / (m’ + d)]. X2 P DARRAR R, P2 AR 00 384 N B84 Bk . R el B R, 410
WG R K TRER B ARRHAM M=, K RHEEER¥ITe.
R4 BEXAABGHAAR HECFESKXURERZESE (1994F47 Hik)

Tab.4 Daily food ingestion and fecal pellets production of copepods assemblages, observed carbon flux,

chl.a, primary production and “f” ratio (April 1994) in the East China Sea

EE-&
Herht | sfrem | iR wRE | Wk
AL KA . ; SHEM . . ‘Ui
[mg/(m” » d)] | [mg/(m* + d)] ; [mg/(m” * d)] (pg/ L) [mg/(m’ - d)]
[mg/ (m” » d)]
N 10.72 2.68
410 | 28.02 7.01 40.29 2138 1.0007 23388 0.56
X 122.40 30.62
7 7.58 1.90
111 s 49] 1.23 7.44 456 0.6123 638.2 0.11
X 17.22 431

3 Wit 54t
MEBBTEE LKA UDECRSEREVNERTLERERBERFMURE
K, RERESHYHEEER EUARGHNESER, ERELGEEARE NS
B AR (Dagg, 1993). = MEKAMME LN ECREEAEMUN T IS4 (B
2), LR s A R B R M R I AR B 1 i 2909, 2R KR 1B B AR o
EAERMBI R R, P LI T RIS BAN MG ER o DS AR EMT 2B o,
W0 2 TR 41 3 — 2 [ A FC U6 BT (Conover et al., 1986; Dagg et al, 1987; Head,
1992), P, OB EMEM R ERBECRSE, TR~ EAESTEHNMMA. Conover
% (1986) Fl Kiorboe % (1987) filiit, M 4R o TEFR U Sh W B9 0 18 AT LLAG 30% 8% R A AL TG
T BT, DN T oF 0 3ife S ) Y 4 B ARG 10% A
4R RERELXBRBERNERRFFIFHEY A E X REF M, HER
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5, RS HG TR KB SYRE I E KB ESER NS, B2 XKEROE
GERETHRER N 5% KA (R 4. REAFHPBHE - MRALEENAR, F
ERE LERAM A RRE, EBRBAESYEMKR EERELHER, K2
KRB TH S, T WA TR R, T IR W B4 R AR O B R AR KBS E . Lane %
(1994) %% 45 i, Vg A A5 3 S5 R A TE AR S R SM BG, 77 0 sh 0 38 40 9 Ak 7= 1 F1L WA 2
1. Morales & (1991) 26 b K 78 9 (8 S0 96 45 SRt L A ZE B BRI I £ o R R AR D
(1 — B4y (1%—2%) B P WA E R FTE &, Dagg (1993 il RiF H e E KW E R EA
BEBH (L VR B MI I TE K e, 4 TR, B EHA T ERMAURE XIBR, & 58%—
76%; IR G 16%—17%;: DMEELE G 6%—25%.

EmMETERTIRD, PRI EEEEREM. HanRirswrReR—KA
60%—90%, 13 J2 5455 £ 0 TR B AL K A 25% LA ZE 3 (K I% OB HE AR S, Hodh —# oy
W LR R B M R RO IR, REZR XKk, DTRE BRI EL R K

111 358 38 E = 8 [7.44mg / (m® « d) DK T U 8 #2288 S5 I B9 YOR I8 & [4.56mg /
(m + d)]. BCRATDVRRN, PR RE R A B RER. AFHEFEKR, 410 3 OKK
90m) 35 I T AR E B 35 i ik 213.8mg / (m’ - d), MBS 2 K ZE (5 7™ it R & 40.29mg / (m” »
d). 410 WEWGEFE AR AR (6 4), KBTI A BRI A, &6 HEUIEFUR
2R AR 2 R Y W A A R L, IR A A A AR D, VR B BRI
BT 55 WA /. 99% DL b B9 i SR o BRI BURLY, B AR HLI B BRIZ, BARAE 70—
300pm. Zhan(1994) (6 ¥EA BLHT, X LWk SR O BR AU L B SO AR TR RS, DR AT LA R
TR BB A S 410 I ST I 3 AR AL 0 6 2 s JSURA AL, E AR AR
R IR BT RER O BRI E VTR SR AL B BE. BTN RE L
.

PR (1986) 75 1 8518 % 6 BF 55 PRV 3% R 09 BF 55 v 35 48 b, 90 080 A0 B A 2 TR
W RIEME S, AR R T, R R E R 60 B S B RO U DR R A R
Tanaka % (1987) A1 Hoshika 25 (1994) 15 7 ¥ #B 5% 0L 1 2| Jik #F % 1k )= (bottom turbid layer)
WFELE. JREREMUE M bR A R BB R T, o e A 1 0, i A E
B k{8 (Hoshika et al., 1994). Kusakabe % 1994 % 7—8 H /R IEH PN-83E (M 5 T4
SR 410 35) BB k T BB B S 4 BT BT, K T 200pm i UKL 75 i 78 8 U2 09 W
(V] VNEE 2.9—13.6 x 105 THKEL LRERT 1 x 107, BRAREERSIAGE
e 2 SR G HE R, X 4 & R TR K OB (A AR SCEE G BT L) AN BT R PR VD S5 TCHLBURL, K2
U4 S H A B T IS A T K A AUBRL Y. B RIS, B T R AR, B T
bR A LA B T e R, FE KR B T AT BE TR AR R, A — A7 1 s 1R A I
2. v 7K i B RE A B A VA B 25 (1 0B K3k 4—10d (Allderdge et al., 1987). thatREiH, Ui
U4 42 B 1 AT LA AR — 5 2 S 6 BT L R 1R A O TR (GRAN B TR
$ 42 AN AE B 48h) 9IS, B4, PRAER AAZ M. Heussner(1994) 48 i, ti T F A9 4
WO I TR BB SEBR R — 43K PRI AR, 410 36 B0 S5 IR (B iR
V) HAR , 75 PLR Y A 12 2845 O 11 R R (2m) BRI R 43, 1em / s, RR (T2m) &K
ViEE % 32.5cm / s. FE 48h HO7E HOY ) P BT i SR DT RE Y R AR R I — B L,
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COPEPODS FEEDING ACTIVITIES AND ITS CONTRIBUTION
TO DOWNWARDS VERTICAL FLUX OF CARBON
IN THE EAST CHINA SEA

Wang Rong, Fan Chunlei

( Institute of Oceunology, Chinese Academy of Sciences, Qingduo 266071)

Abstract The work reported here was done during two cruises to the East China
Sea in October 1993 and in April 1994. In addition to routine measurements (CTD,
nutrients,  chlorophyll, POC, ATP, primary production, new production etc.)
observations and experiments on copepods gut pigments diurnal feeding rhythms,
evacuation rates and diurnal migration were conducted during the cruises. The
purposes of this work is to understand better the copepods feeding and its contribution
to downwards vertical flux of carbon in the East China Sea.

The body size approach was used to deal with the diversity of species and
developmental stages of copepod assemblages. Zooplankton samples for gut pigments,
taxonomic composition and abundance were collected by vertical tows from bottom (or
from 200m where the depth was greater than 200m) to the surface with a 80cm
diameter conical net of 500pum mesh size for the large (> 1000um) and medium
(500—1 000um) size groups, a medified Bogorov net of 200pm mesh size was used
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for the small ( < 500pm) size group. Only the cod end content was immediately
poured into soda / seawater solution (1:5, ¥/ V) to anaesthetize; the animals were then
sieved through 1000 pm, 500pm and 200pum meshes, and the resultant fractions were
filiered onto GF/ C filters. The filters were frozen and kept at — 20C for subsequent
analysis. Samples for evacuation experiments were taken at 0, 10, 20, 30, 60, 120min.
during the evacuation experiments using the same method for gut pigment analysis,
but anaesthetic was not used before experiments. Gut pigments were measured at 9
stations in 1993 cruise, and at 25 stations in 1994 cruise. Evacuation experiments
were undertaken on board at two time-series stations, where the diurnal feeding
thythms of copepod assemblages (by gut pigments measurement), primary production
and new production were also observed. The results show that mean level of gut
pigments increases with increasing size, but is relatively low. The same distribution
pattern of gut pigment contents was found in all the three groups, although the
absolute value are quite different, which implies that grazing of the 3 size groups
were affected by the same environmental factors (food availability, temperature, etc.).
The large size group of copepod assemblages (dominated by Calanus sinicus)
performed clear diurnal feeding rhythms with maximum level at midnight and with
minimum level at noon time The medium size group (dominated by Paracalanus
parvus and early copepodid stages of Calanus sinicus) showed the same rhythms, but
with a smaller amplitude. Feeding cycles were not apparent in the small size group
(mainly Oithona spp.). The fact that the small size group is associated with relatively
weak feeding rhythms is probably related to the diurnal vertical migration. Large
copepods, like Calanus sinicus, feed in the upper layer during the night and migrated
to the deep layer during the day time. However this is not the case for small
copepods. In spring the fraction of primary production consumed daily by the copepod
assemblages was relatively small 6.75% at St. 410 and 4.86% at St. 111(Tab.4). This
is probably due to the high primary production and low biomass of copepods. Daily
consumption of phytoplankton was mainly caused by grazing of the large size group
(58%— 76%). Grazing by the medium size group accounted for only 16%— 17%.
Grazing by the small size group was 6% — 25% (Tab.4). The daily fecal pellets
production carbon estimated at the two stations were 4.56 and 7.44 mg/ (m” + d),
respectively (Tab.4). Among the three size groups the large size group plays a more
important role in phytoplankton consumption and in fecal pellets production.

There might be some sources of underestimation in the present results. Pigment
destruction in gut by digestion may occur. Evacuation may occur before
anaethetization caused by disturbance during the sampling. The underestimation may
also be caused by the decrease of evacuation rate under starved condition.

Key words Copepods Feeding Carbon flux East China Sea



