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Research advance in estuarine zooplankton ecology
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(2) :576 ~ 585.

Abstract : Advances in ecological studies on estuarine zooplankton are reviewed on the domestic and abroad published papers. This
paper includes estuarine zooplankton species composition, spatial and temporal distribution, biomass and the reviews of the effects
of the environmental factors. Estuaries are tidally-influenced ecological systems. Fluctuations of environmental factors are more
significant and complex in the systems due to the combination of fresh water and salt water, land and ocean influences. As a
result, the study of the spatial and temporal variability of estuarine zooplankton communities is very important for a better
understanding of the functioning of coastal ecosystems. Estuaries comprise extreme environments for zooplankton development.
Typically, the most abundant groups of zooplankton are protozoans, rotifers, copepods, mysids and medusas. Fnvironmental
parameters and anthropogenic impacts play major roles in determining spatial and temporal patterns of zooplankton distribution and
species composition. Variability is mainly caused by food, temperature, salinity, herbivory and riverflow. The fluctuation in
salinity is tightly correlated with distribution of zooplankton. The influx of freshwater into the estuary has a dramatic impact on the
community structure. The microzooplankton - protozoans, rotifers and copepod nauplii — plays a significant role in estuarine
ecosystem. Microzooplankton represents a key link in the microbial food web and the traditional food web. Any attempt to
determine the relative abundance of zooplankton groups, must be based on collections obtained using a plankton net with an

appropriate mesh size. For example, many Chinese scientists use the plankton net I or II (mesh size 507 and 169 pm)to collect
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zooplankton samples. This was lead to serious underestimates of the smaller components of the zooplankton(e.g. copepod nauplii)
which constitute an important component of the diet of larval fishes. Additionally some ideas for further studies on estuarine !
zooplankton in China are proposed.
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HEHETERRIYESENER. S EEREPI BRI ESENARER REFEELEE M
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FBHY Peconic ¥ IS RHE S A R B, B2 R R TV SR R B ESIYM R BFA,

ARE,FHHY TAEERAMRE AN — Bt BBEMEERA L PEATHE, NEXTBE
X, R KRB R AE 4 P (oK TRV T AY, AR 23508 507m 1 169um) R K, F 2 /NI DILR,
FHFEETE | ind. /L TF™  BRMNEHERSHAM . Bk, A LRGN YRN8 o
FEWEAT, anid R B W 50 49 (20 ~ 200pm) , B R HF 31491 (200 ~ 20001m) % , LA SR O3B I AT o, TERLE OB SE
O TFRBERNTIRTEA TS, REYETLHERYBENYNRAERER TFHANXE, FXE,
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Acartia lillieborgii F1 A . tonsa , %MW Paracalanus parvus R,
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TR #35  Froneman i\ R ENE W Eh Y AW B MEh FFHIWBFEN I REIERR R
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HETS R HRE SRS TERESTBREAREEZSY, BRMBRHOIEER, HEEHEEY
MBEEEN FFEMOGEEEXNRAE, EMNHKEEY, WERAKEE LE BB EERE, W%
WM AR ESRNYE, ERERIINEN S SHEEFNESERNERY
1.3.1 BYMWORESYNEN RHEYERTZEHNYH T ERYORIE, A Y AR 2R R B 2 st
REHYHBELAHNAEERER W, KILOAKERRSHRREMERBRERZNEDNFHE HENT
EYBREKAGCAERTHERNLY . FOZHHPELMBERNERSFEAEETTHNYUSE . EEE,
BHEOREIHFIYREENRE, MELESHTHENBRBESBEMAS b TZAEETNMORHE, RE 3
FOREE TR RE LB A VLB, B85 35 A 4 R BB A 3 2 (microphytobenthos) ™ o #2614 & B
R BT, Kariega T O F WS P R A RIFCSHBH—H  RUHBRNOZHIYEOUREZ—,

BT AR R 2R AREN AR O RE R EENGRRERATE . Froneman
BB % R E B AR B Kariega W O BARE RPN RE S S TP HEY AN 4% ~ 2197,
Kibirige #1 Perissinotto i FA R RE B A, PEAH T IRHF Mepanji 7 O B BE S & /N T BB I B £ 7= 5
i 20%* . BB B O A EAE Sundays T PR Sh M3 & IR UEHE ) B OK 24 5 PR AL B AR S 10 40%
W O AMEW SR AR RHAR ABE R EMEEF N 32.289% " . REWTFFRIES W 07 H s Y3
BE-BDTAFHEDET SR 0%, REXNBERAEFRA IR HEEREL— ﬂﬁiﬁ%qﬂﬁﬁ
EE, REXHECESENE B BASMWEREED .

Vr 2B B R R 1 (R IR 1 Sh 4 ( < 200pm) RESEHE B AR 24 L4 RO IF AR L T L R KR IR S Y R

BRI H . Kariega W EEMERHHYHBEESMY T A REEYE 1K 50% ~ 65% , RFARUF
W) R Kariega W IR BEEWHE AT . AU/ WE O, HEREHYOESE S EBA T
PIHERRN 905%™ . MEFEAYHEIHAYNEREEH A RSRERYMARRDAX, CEHRE
Rk R W B i A BB F) B AB 1 BY 7 B4 4 ( picophytoplankton ) , T fi B4 77 W5 3h ¥ 20 RE S R & pico- K /NI R
$', #:1H Gironde T [ A BF 55 45 B R , 24 40 MUOBLER 50/ B PR WE AL 4 A AR 34 0, OB e S D B RO R
BERBEEEY ., BFREH Sum EHEF B PAREENE/ D EYEIR, SEYHE/D T Spm, BELKED
BB RAMHMRERRER TR,
1.3.2 $FMEEWNTORHENWNEN HEREYWEELEY BINRNOLYNEERERR, AN
EWMEHHMNEK EEMEE, A MEMERARE NS S m . TR0 X, B E 2 R A,
TR I3 T A0 K, 3R R R I O IR N MR IR S MR AL B X B R AR 7 FE Seine ] O, 1 KR
KA O, TE LR ESATON,RA R EE S UG KA, Wilson T 1 72 40 0 83 i
AR KRB SO S E AR R R IR I S, 3 KRR T LR K, S Bk OK R R F K R
SORFRLHRRERNAR BN TR RALNEFARRARN D FEER, EFO TR, BEAT, K
BHMEEH TR, SHELAMXY, EEEWMARTOREEAFNESKBHRENEEERE, L
VIO EW bR RAFHL EHE RS, MRS, AREEKSEEAFAR . $EM A ETD
KBHARARMKER",

02 I SR BB & LR D R AR VTR O A B B K BB EEE, RERR AR
WA E™ , SR ORI S M R BB £ A A R WA AL X PR A A O R AR XTH—FE%E&%
BAESLSBRUE, K9 M ERERABEEANIRE. XMEHAHTORER B R, T UMEL.
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KBHEEWTRMBREHMSFHEEEE, WO R, BEEEEL RAEREL, XEE
sl , B O R RS SRR, ERT RS M AREER LKL AMRER N2 LY ROTIR
KA, & EHAKRABFBEYREEM, 7~8 ABKKE-BE T 2C, AP0 MHEHET  EYEBAFE
b TR F 9 RS EYE R FREHE . Seine 1] ORI Eurytemora affynis WWEEZHHZE
THER BREFEUACERGWENER) RZUEEE T, IS KEEMEHERFAREABEA
£ ARTOKBRUEERE KERZ LFERME, IMPEHIVNEDE BEURFENEFHMH K
B, BERWFE YRR A AR AT, LUSUE 0 O X 90 A B B B B v R e sh 4 R R U
g, E£E T OB R AR

BEMTEAUEBFARTIVARRPPENEEAERF, HREAHAE Wison W0, EEZHENTH
B ST AR AR BN AL SR T R A R E RN 7 Kromme 1 O, K 4L (IR 2 Acartia natalensis $KHR
SREE R FIHRE RS F A LR ER T /R E Cape 7= B8 O B Acartia longipatella K BE R :
HAEEMUAL ., FOFFELELBIERART ObRARTKZ WP R AR D MBRER X, REM b
i, B Ak Bt U] AR 4T, B AL B R

HEFRE R EEH N MISAN RSN NN ERREE T, RS MRARRE YR
MR Ak R BT ER B AR B A TR R E A BUE R s R AR TR AR M B A A K BB AR
A B ARER 5P (5 4L, S EOR B sh Y BB IR 2K I B B AE 3
1.3.3 K0 &FGXT ORI YEEE RKNRAREKOBEYERARRENDESRAERAERN
PR FEERNR, AZMYEAT MO GENEMONS TE)RERG , KEHSSEFAEEEENRIEEY
R A0SR P IRK 1R FISRZL, W O 3R F B, KR IR S R B 100 , A ) B 8 10 1 B A 206 R 0 2 0 (3 1 Ao 3,
BB,

ORI BAEXMNKAEESRFELEMMEE R B, 3R Kariega W 1 AR, RKRA
WU L, R R AR R R RN S S A S AT B E MR R AR BRI W H B2
FEMEYE-BMETRREEANEENR R H RO, % Kasouga i H BB Tt & BLIR K 80 5 A X ,
U YIREVE A BT T RIS IF B E AR A B E WY Bl YR E Y B4k ¢
S5EMBXAFEY, KLOEYEFENHATFRERKESEAB(7~8 BH); EHKB(XF)ENERE; :
AYRBEHFEREVEHEN WERRBRAFEEAEEMEKYE, AYEAEF K ZTE THKE, &
HERAFLEFRER KSR ENER HEYERENA A RY S, 728 8 Mpenjati 17 [1F 4 7K
1, R sh Y R SRV I O RR s s KA B, (R BB K MR K IR ah 1 i B RN R W sl W i SRR PR
T 5 U 5l 40y Y A 0 A O A K I R T L TR S o R K B AR O B L, R AT 5 VR U T A R 0% 14 4
T [ £ R AR JE BT B A T 4 (sandbar) , BALES T K MW HEAN O, & RIF D EBREMET
W B O KRB EE TR E , BB BN O M EY 280, FRME, £ & B KTk m8| KR
T B T YL K VR U Bl ) P S R v RN L3 T RS R, RIS B AR L B T
KR EE M, SET O ZRWEYEN TR, WA TREEMATE MKMW R" . BRI Kasouga
MR B, ERFHEEIYEYRHES TR ERE, MAKBERMEXERNEYBRETHES
', 3SR Nyara 7 O S BEST R BL, A KO EE SR MFSh R BB Y,

Lee % A X PR Sh ) A0 R o6 RSB G i H 04T, K G R B AHBWIEM R, ARMERERAMX,
AW SR T, SR WS R R A SRR R R B RO I o A K TR U B A AL R R
M~ SRR
1.3.4 HTHYHEESNEWRSIYHER EROREEESRAET, AR KG HALEXRHHMER
BEEEER, ENZRRAEEERNEYXR, RILOMFE2F0% PRESERABE LY
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FHSHMAR, WK E BRI SRR B ENIRE ARSI IR, BE S5~ AN ERSIYERKIIO ;
KRBHEEMS, W RKIIOBGIREE T EE ORI o 3h9 6958 & X 7F 37 39 84 25 18] 40 45 2 BR A2 1 A f
A 1 42 O B K 8 ST 400 60 2 T TR SR KR T 11 AN A A BMRBE SR YEE N L7
R, BB R X R AR W B R AR R B M KR A R R B A T B S BT W
MHRISETERFENERXR EHERER N E SRR ZM LB AR ], KA B Neuse
A1 AR K R BB, M 4 B A BOER, S BRI 4 R ks R R mEHRE
? REFAOREIMESERRINOBRSRE
2.1 TFUESHYITET O K EREE W A i 1 A

FEGRAEDEIR S AR A M EA R HRRSE, ETOR, B THREAGHENES, 5
W OXFRESHERAESMEANREMN SURMHSTHRAREFEEZ L. FHIYIERKETYE
F-AEEHN, SKERRXRED, BHSHYE TR, RS BE ST, %S 25 &
PR 2R B 5 T P B R P R A B, R D R ke B AR L L U, A e R R B R R R —
BTG RYR, KBS BT RIEREN;H B, 15525 BT W 309 50 32 26 i 5 b 28 508 1 K I8 1 1
R R SR T e B Ik, O PR R U S 0 T A R AE A A R I AN SRR AR TS YRR
R, HRUE AR AR A 20, (B 5 AR, 32 T 17 W 3 4 X0 3% [0 01 /K R 95 e a9 WS WU B 5T, &b
FHMBEHPRBE., REWNOKSROEE™E BP0 S KREZEKRSTRENN, B4FAO
FHHPESERARN - ANEE @,
2.2 WOXKBAMARESFEEIVHER

MEIRIMER, MOKEEZERGANAKEERL, SBOTOKBEERL™E , AMH L. B
R AR R FBEERVIAEE . T BRI RBED AT, SHFHEYRAE BN TS E :
FEMRE RREBEEBENE W, B0, 3 E T 0 AR AT £ B8 F E 472 (bottom-up
effect) , BN B WY A KPR B T X R WA 5T, T A 9% I 3h 4 3 B 2880 T 47 3N (top-down effect ) i) BF 3T 8¢
B W5 R BR IR U R A A 0 B O 2 B T IR B S ) O RN, LR R I B AR IR R A
ERE PR Y IR R M 7E K A B AT A R 6 R B ELAR R, S AT A M K A i T4k o R e
BALDEM., FHIWETHYAERNZHEDHEEREANCLONEE, R B R R EYNENEN $
200 ~ 300pg C L™'8F, P WS 3 IF Y A DB M NHEHE" . FRAMNE, MR 2RIV HRaRs :
R RLE RS LY R INR EAEXS PSR R R IR Y 0 R R T 0 5
PR R B 2 1 i B AR A A S A R U R S A R A R L IR R S BT U st 0 AH R A i
B AE . Swan-Canning ] R B AL AR BEE TP BEm SRR L 25 DR R AL 0 B T e, O RY TR U 3 0 B AR
Bl SRR, BB SRS PR IR AR SR R R R B R S B I, B R O B
MU RSB EARNBCEA T RBUR EEE KRR, HIEREET, HEKETERLKE
RSB S A B BT, B S R A R R R R M B TN T B A N
MRHHYEFRFMENTEREREE M TRAAENAE LG TSR AL B ENEEER
W P R B A S R R B MR B S R R . B, X T AR S B R B B 4 M 36 R A R e )
FF F S YR B 06 AR, K8 R K 4 S A BB 5 P (BB LA AL A
2.3 SRREHESIYTN O 4 & R E R W

SIREELVARKLBECEESRAESERNBE, SIRSMME LRI, HANHUERK RS R
MR AKRENEEEMERORTERR, B, TIRA B LY 4550 BT I R X4 4
SREMPWARE L. MOMREFERENED, BFRERMNTEE, B T4 F 5% EMmfh s
BT OKBHESFENERBEERT FEEF, IREERHHYP EEQFERER KBRS
PR VR DR R A R PR W s R, Y VR VR SRR, S A LAY S SR
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BHREBARER BEEFRA LR KL, EREXRPEFHRRMIEERBIR. 20 #4470 FRIL%
KBBARE BRPHEY ANKRGE AYMREANEEARBEIVHERTKMZRK, AREREX
Cercopagis pengoi & 8% # Neva 1 O By 53R UE 3N 4, H i © AN Neva i 1 MILE YR, EWRT T EEEY
EYRUR RGBS T Neva WHAEERMA™ . HEL I RBHDYHHREELEPTHRE
X MERE YT LB K g N, & THENFI YR E EER AR FER, I Y03 AR R 7
WS Br o . FREW X5 R 5, AR AR, [ (e 00 2 5% X ¢ T (1 #1h 0 32 0 s M 6 I LA
T EAR S0 22 sh ) AR XA 1 A2 75 FR S A ek BE VR RO SE MR, SR RS SRR IR WS M RO RE B E R A S
ROBL BT
2.4 KBUKH) TR BRI AR AR B0 58 0 I 3 sh W A T 60 3

AR, KEDKA TROBR, ERRAFAREH SH LR R, WX 0 AETHREER T R KXE W,
B, = O B R AR KL TR SN, R T R W B 2 0%, X DKL E BRY
EFLESEEW, EMREOER R EANKEEYRENAR™ . AMIMAHNIBEEOAS
HEXAEANAR, 2T A (ZBRME) SR, MRABRIT R BH (ERES SR BEORE, WO, 5
B MENHEEIERNEREL. KATBERMN TASHENEAERBAN MAERN,. MTFEER
BOMRBARE A4 T RO, R B e S IR s YR R AR, AR RKEET REUR
CRSE:R A 9/0:0p AL 28
2.5 AR O THOE ERE Sh  AE AS A R R B B A

i 2 JUH 5 T 32 BUSR AR 7 B AW U B AR BR A, OB IR B Eh W ( < 200pm) — E R Z B RN EWN. I
Fok  ELRAENIGHEMARERFENEM, SR T HEYMMHERER™ . 78 0 K8, nano-4 7l
pico- L F WM MBEFNNTAME R, EZBI R EZHHEY, RORE LR, FESNEEEZEYN
) RE R MBI PR ETE PR REREVDSETHEN RAER, REMERE, X8
VIR T ST FORRTE TR O F IS K B R E M T A . (BRXEE RMOIRET™ N ABERERS
REFHDYHFE, LB MR EIYARE, BERERRIYEREMMPEIY  AnAEAEER
R, EmHEFESYEMRYMAEEEYREERN XBEY, REEREN SRR ALY IRL
EEAPREBEMEA . B RE R WEME Y NP OERETEAQDIE, T %M AL
ZETH NTRSAODETHREFEEEL. B C A& OMATHIYNEYFMETERTTREA
HIF 2T, T () A 33X T T B 5 A T A R 2 B B B
3 &iE

W ORFR GG EA TR XS, MR EFECRZ MOKEAOHEE EFREHK, EALERF
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EHBERT, MR RIS Y (RE S Y SRS DRSPS A EE Y, MRSV EMRY
5 456 e 1 O S R BR Y , HAE S IO A S 2 B 0. 0 [0 D S Wy T A R LR i i 2 28
B, ZEEY . BE HE BRURREEKENYBEFEROB W, & O F5F09ETFEHF5R,
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