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BENBBEHEAFLRER  HPAAMNOYEEARAREX. B THAARER AL
HWEHEHDBBREREX N REREFK12400. 8 X104/ K R B M U REEMNEAT
¥ Eucampia zoodiacus MITRT HFF R RIBIL R Nitzschia pugensw X, 2395 S8
37, 7048037 1%, 10K DU F S B SR F FEEER35. 3 X 10°4-/ 0K R B LBV 1 R 3%
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BB Rhizosolenia styliformis G A3 Ceratium fusus B, p RN LU B LR ERE R
FUEEREIEL NG AR Ch. compressus , CATF MO MR L KB V&, P KR
WK AR A ERA R 04 3R B ERPEE LA EHE . b KRN AR
SR AT RAREARE ST WoeHE . PRUANSER kTR mY AR
HHCRBURBE ARE. ARFER AKTER. I KARFEMNRE L E Thalassiothrix
frauenfeidii %41 %, 08V MB B T E A L3 5), P BB &, &R TIEFIR H vt
P EEUERARNE. ELREFEARBEERENE F. REUREARRMNREEE
WX RE

BIWTE {3 TR ITabdok 28005 /. B SRR TS AN RS AR BAY
BHNERE EHBEBWRERRT PR, FRATERGR AL . HRNETEEE
R T G ) AR X B 20K ELAR SR B B2 AR SRR LA 1
WY B £ Pl B 4538 Skeletonema costatum (FHFTHEHIH, 3436 M AR R _OKT R

PESRY Ei LR BNk Rt Yok
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Table 1 Percentage of vertical change of dominant species at the stations of section Al in Aug. of 1988

i B l |

Stion 02 03 04 . 04 08
B oz 100 |18—10{10—0 |20—10|27—20[ 100 |20—10/%,> 100 | 20— 10 ﬁ‘zg 10—0[20— 19372
Species Fim) | Fm) | Em) | H0m) | HKlmd | Kim) | HKm) Flm) Hefm} | ¥i(m) K(m) F{m) H{m) F(m)
SWEQ0IA/ KD :
Total biomass ‘
(10%nd/m*) 124008353 |332.4 1999.8 |1374.3 |3860.8 |1587.4 [1726.4 |2893.6 [013.2 |272.% |1¢70.4|2436.4|1484.2
KRR 37.1 [17.0 19.3 |26 3.3 |70 |33 |15 [e.a |23 |19 |0 |14.4|163
Nitzschia pungens
HATAE " ! y
Barampts soodigews 377 |18:7 80 1.7 |13 4 2.4 .}0‘6 0 o 0 11.4 [11.0 (5.3
gﬁtﬁﬁwﬁ 1z fzas (a3 (e |ar |+ leos ine |70 l72 |1as [20.4]11.4[13.4
“haetoceros lorezinus
R AL 0.8 |90 |79 |37 |16.5 lLo :25.7 |30.3 |10.% |35.8 j23.9 [5.2 [23.3|28.1
Ch. compressus
AREA - AKTR ' !
Ch. Subgenus Memo—
chromatophortis 1.5 0.1 (1.3 (2.6 3.4 1.5 431 [41.7 [44.2 |38.0 [20.8 (7.2 |8.8 |12.8
and Subgenus Thchroma
— tapharus
ELREX : +
R stiformis |16 |81 [10.8 489 146.3 |65.2 3.4 |1.0 +  |Lo [18.9](10.6(6.2
RBELH - . ‘ -
T haseditdi Le LT e o3 (0.8 |05 |L8 156 06 a2 [12.9 |18.4 (9.1 1183
ERERAETY |, o |29 |as |21 le i+ |+ |+ ez g |53 |11 los
Rh. alate f. gracifling ‘ .
W oW - -
Coscimdiserts spp. o7 |87 |L8 |Lo |Ls $ + le7 |+ |+ |20 |11.3|0s |22
IR s o |eo |67 lea 117 los |4 |+ o lo s |24 |11
Thalassirsira condensate
% & = : 1
Coratium Fusus ‘1.3 ]3.4 |9.1 |o.s 1.1 2.2 o6 |+ |33 |ow o6 [1.1 |6 f0.3

CLWTHE & 3 i1 T4 A A& K R i i i 8 R X W i %, IR IRET R
BLETE & 34 9 BEEHIRED BHS BAS AR E. FHERROREFHILURH
R B I Coscinodiscus spp. JE, AMMERNEBREEEZEED.
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Fig. 2 The distribution of total biomass of phytoplankton in different tidal types (Avg. of 1988)
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Table 2 Percentage of vertical change of dominant species at the stations of section Al in Aug. of 1988

B % l 33 34 35 36
Station

ﬁ‘ z ¥W—0 | 22—106|10—0| 20—10 | 34—20 | 100 20—10&47--20 10—0 1 20—10 |56—20

Species Blmd | im) | Rlmd| HKim) | Flmd | Kimd| Fm) | Rlod | Rim}p| Kim) | Rlmd

BEEBEOM/mD

Total biomass 1441, 2 190.2 |B427.7| 2024 | 174.7 BOIOG. { 3303.6 | 1295.6 [[8797.0 3391, 2 12082.2

(10%ind/m*)

EREEAETR

Ch. Subgenus Monochromate

phorus and Subgenus Dichroma—| 0.5 0.7 | 356 | 18.4 M2 66. 9 B0, 4 42.0 | 64,6 | 38.0 ]28.5

topharis

B &% & 75.51 617 | %5 | 231 5| 1.8 | Lo | a0 | o o

Skeletonema costatum

4 (AR U . 4, 3 4.7 14 .7 10,6 2.5 9.4 10.6 4.1 16.2 714.4

Chaetoceros lorezinus

REBER

Thalassiothriz frauenfeldii 2.3 5.8 1.3 | 11.9 13.9 | 2.8 | 145 | 240 | 2.3 | 27.5 |40.8
- AR il 0.4 7.2 | 283 6,2 17.3 a8 16.0 4|41 |30

Ch. compressus

L4 e

:Eﬁ“i%ﬁ 1.1 .6 1.2 0.5 2.5 1.1 0.3 1.3 0.8 |33

Nitzschia pungens ‘

EENCE .

Rhizosolenia Styliformis 1.4 6.0 + 1.0 1.3 + + + + + |+

I 4 .

Coscinodiscus spp. 0.8 3.3 + 1.8 2.9 + + 0.7 + 1.1 |08

B ﬁ * 8.6 5.1 1.4 4.0 8 0.8 0.4 -+ 2.5 + L4

Ceratium fusus

RingRAm T .

Rh. alaty f. gracillina + 25 + b4 31 + + + + 0|t

B RRRE NI AR RER KRR 01%.
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AR HEAME K, FRB24°30E, HERF KT R R E 19888 H Ak, Wikk
R O AR F M B BB (AS. B3 7N % 59 43 45 5 W23, AT B3 A3l
RS A 23 BB EEFAMLNESE SRBTERRTERR, BRWMI6HR. P
BHERE. (ULR S BB 125 35 EM T4 A RE X FHEOEEEEF L. JL
DA E AR SR SR L (OB AT TR R R (FREE R 20. 6 R Fk8042300 X 10°4

HR L6 R B R X SN EBARR, KE HRAENBERR I AFREXRHEH
H R HE Ch. denticularus Fi REAY .

B3 & B ME R IL IR K B EE, B REERER. SHBENEEED
R PRI ERRERR TH. BB RS ERE IS » 5Z@A
KW E a HAUFEAEGH B FWMHRBYURBREER L, FREHN.

Fi 1S EF8R AHEEHRBANERENHE L F

Table 3 Percentage of vertical change of dominant species at the stations of section A3 in Avg. of 1989

b7 =
Sration
#h £ 10—0 |20— 10j60—20| 10~ D |20—10|48—20| 10—0 |20—10|55—20| 10--0 |20— 10|37~ 20
Species Felumd | Blm) | B{m) | Belm) | Flmd | Felm)d | #(m) | H(m) ! £im? | Fm) | Flm) | Flm)

BB/ KD ’
Total biomass G87. 6 3744, 2300, 01609, 2|893. 6| 260, 5[144. 0|204.4)212. 6|1598. (4 781. 2|138. 4

C10%ind/m?}

103 147 108 108

BER 13.2 | 1.3 | 2.0 | &7 | 12.3 | 20,1 | 28.9% | 25.0 | 0.4 0 52.7 | 18.1

Skeletonema costaties

o 7
RRIZLH 6| 73 1.8 + + + a6 + 1.4

Nitzschia pungens

HATAR + | e 1o | 0.6 | 0.4 14

Eucampia zoodiacus

HRBEER
Thalassiothriz Frauenfeldii

kAR 1.2 | 4.8 14 1.3 6.3 L2 | 0l 1.0 | 0.8

Chaetoceros lorezianus i

AR AKTR : 7|+ +
Ch. Subgenus Monochromatophorus

and Subgenus [ichomatophorus

Epmax 0.7 0.8 0.7 03 07 1.4 1.1

Thalassionema nitzschioides

B A '
- . L ) o5
Rivizasolenia stodter fothii * + L4 0.8 1 + : § *

24.1 | T4.8 | 60.3 | 45.8 | 375 | 37.6 { 33,5 ] 11.4 | 49.7 7.6 | 0.8

BA% t.h |08 |05 | L6 2.1 2.4 39 1.2 08 + 4.5 | &5

Ceratium Fusus

ﬁfﬁ jﬂlﬁ 0.7 + + 0 + + - 1.0 + +
Ch. denticulatus

JLNTE
Guinardia flaceida

12.6 | &9 | 0.5 | 12,0 3.7 1 1.2 | 1.4 1 3.8 1.3 1.0 |04
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Table 4 Percentage of vertical change of dominant species at the stations of section B3 in Aug. of 1989

# £ Station 116 123 125
W o5 10—0 20—10 3720 10—0 20—10 36—20 10—90
Species #*(m} He(m) H{m) *(m) #(m) ¥im) F(m)
BBRA0/HKD 384. 0 25, 8 12536, 3 127720.0 |426B0.0 | 38650.0 {B04200,0

Total biomass (10%ind /m*®)

?** costata 11.9 0 9.6 2.2 2.2 5§ 99. 99
ﬁfﬁﬁfwgm + + 7.2 8.0 23.4
fuﬁmfmmm 43.4 7.6 3.8 2.1 2.1
%ﬂﬁm Frauenfeidii 4.8 2.6 2.3 3.6
?&fgz&m‘m 2.8 73.6 6.4 9.5 3.1 6.4
TAREE—EXKTNX

Ch. Subgenus Monochromato-
phorus and Subgenus i
Dxchromatophorus

W E %
Rhizosolenia stolterfothii 0.5 1.8 1.8 1.2 +

wHN
Cerarium fusus 0.4 + + + +
i A
Ch. denticudatus 14.3 42,9 + + L
JLHEE
Guinardia flaccida 0.5 - + + A
10%ind/m? 10%ind/m”
] 1900
OO0 N wiﬁ A3 . B3
000000 s 160 ]
E00G000 1]
) k 10
2000000, \
200000 \ A
1 1] 3 .
104000 \‘ 200 \‘I‘
10000} U ;_
; w0 1] ;
Y000 N ;
400 - ,
= W
25 123 16 105 107 108 109
= 10-0m 20-10m - bottom-20m 3 5 Station

B3 FEMFFEG ARG CssEIZAD _
Fi* 3 The distribution of total biomass of phytoplankton in different tidal types (Dec. of 1588)
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(=>1988%12 8 |

19884£12 F A A 1B TI R Wi (A2.B2.C2.D2), 3E17/R85. 4745 R R 35, 36,
A RBE A F122°30E ARNEH/KER, hxA BEHPEENRAER, KE
L EGFIHEY S REHRTI0K10A /K BEABRBRRARE L. it RKELER
REZEX LRERHOLSM, ANNASHREYRBNEESA TS, ZETF
EERAN BRE-BAETREENTF. W, SHEANSBRREEEMEREE,
HUBEBRENOBE SHXT RS, PG E Biddulphia sinaniss, 15 K B ¥ Ditylum
bightwelli: F1MET = W Triceratium fovus HRW, BWARZREBH B, TEIRT
XL, AHRHBRNBREELR.

25 19BFLH ANEERABMNENELNTE
Table 5 Percentage of vertical change of dominant species at the stations of section AZ im Dec. of 1388

#% & Smdon - 52 53 54 55
# & 0~o 20—1033'5_10—0 bo—10 32—20 [10—0 Lzo—wl:n—zo 10—0 Ro—10B4—20
Species ) P (2 bem) P pmd PRam) lan) PRom) Prem) pan) ptm)
BEEQ/ XD
Total biomass { 10%ind
m) 17.8 { 33.8 [ 17.9 [ 29.0 | 18.8 | 22.0 | 21.6 | 24.6 | 19.8 | 15.1 | 24.6 | 28.6
[ 555 e .
Conadicus spp. 48.3 | 57.4 | 50.2 | 66.2 | 56.0 | 78.6 | 61.1 | 62.6 | 68.2 | 53.0 | 56.9 ] 50.8
Lk gt .
Bidul mmia sinensi o.00 [12.¢ | 7.3 [15.8 | 101 | 7.7 | 17.6 | 122 | 164 [ 10.6 [ 104} ©
T R }
Dym bghes | 102150 0 [ ar Ly fse | es | 57| a3 | as a0 a1
BR=MN 1.1 2.8 22 1 a7 | 20| 66 1061221 11.2
Triceratium fawes
B AR 3.4 | 0.6 | 11| 41 19 | oo 9.9 | 1.6
Ceratium fusus
hFEX 2.2 | 411 3.4 L1 08| 1| 24| 1407|2128
Corethron hystrix '
A
Rhomatenis styiiformms 3.6 .6 | 0.7 07| o8
LERER
el 0.8 3.3 | 161 1.7

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn


http://www.fineprint.com.cn

i RS KI DK NE N EE A 35

#6 1988F12H C2HMEWRABRHEAT LN TR

Table ¢ Percentage of vertical change of dominant species at the stations of section C2 in Dec. of 1988

¥ 5 Station 70 . Tt 72 73
® O# C|10—opg—1dio—o zo-—loh;'z_lo—(} 20—10 50— 201100 Po—10}57—20
Species (ARG R () [ m)y [ (m) % (m) HKim) PE(m) BEdm) PE(m) PBedm) Pim)
BER P %D
H kM 3
Total biomass(10%nd/m®> | 15 5 | 45415 | 9.2 | 5.8 | 110 | 146 | 230 | 6.2 | 8.6 | 20.0
lﬂﬁﬁ : 34.8 | 42,8155 0| 27.2 | 77.6 | 65.5 | 59.7 | 62.2 | 58.1 | 62.8 | 56.5
Cnscmadx:cus s
| hiERTEE i '
. . . 2 . ) ) : . .
Biddulphia sinensis 12.1| 900 | 15.7 | 8 13.6 | 1.4 | 6.5 | 6.5 | 7.0 | 6.0
FREREN .
Ditgtum brigheuselii Jee7r|inz| 157 | 207 | 86 [18.4 | 35 | L5 | 32 | &3 | Lo
ik 1.1 5] 2210 |12
Tricerativm Favus )
B A %
} . . 1.4
Ceratium fusus 3.3 1.7 4.5
PEER 4.5 L7 | 7.6 | 121 27 | 14| 23 23 | 11
Corethron hystrix
BLEEE
: 0| L 5.4 | 0. ) . . .
Rhizosolenia styltformis 3 17 5 ! 1.8 1.4 0.6 2.0
KESENX
Bidd. aurita L2 S0
7 #

5 P PR AR A T200K LLIR K J2 - TR 78 BR A 7K 2 950 K DA ¥R » —
ABEKBNOK L LB RBL  ATET100% 2T, ERRER d FA KBS
FHEWNERSBEHEYEREESFRAARHE. KITORERBR —IKER
REOKMBAKX . (AFEEHRITAMA. RIBHRANESBRAZEHKROKTHNE
BAFFKRE, EEREDRENEESGARBEARIEN. DRERARENTEA.
. HoETRRRR. FKBIRIGG A BRI NRME R (EEE122°20'—123°00'E) ) PLIR&EHE P #E
WX FHEYSEHREAEE, U E BIKE (BI31°10'N,122°30'—123°00'E) (o ¥
BEHSHRIAE. AREERR FEREITRK EWF & BUEHRTH, &
O REEW KRR EREE K ERMAEE S B R, AR RS KR 0 BAR, K
AR FRENA KRS 12 KA A E BRI K10 SMKFI2—50KHM
BEOKEHI B ANTE, BRI EREN kA FROHERS, —BAFILLF
HEMREAREICKER ", BNTLFLSRENEEA RSP EAYEE S
ERSMEEREEO. BEEERTER 7. KENNBRE AEXNLH ANDS
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W BEE N EHR HBE 2, TR IERFFICHE KK IL M ER A S B ik K R R3E
CRAR, BRET &MHEHXREAKR KA R RMED R AEL SRR K
FREEFARETEH. GAHATARNLAZTREBERZEERT RO D REN
B, FURENEBRAE, XRCHEEHRAFER TP RENEEREZ—. A
08 B T R B A X B 00 A A B R AR B R SN LR
hEHERE, BHRNETEMOSHRERBEKEEME. ERRERRB W HRIE
B, FEAHREREATIINKE EARNER M TEEMRKN KR, X2 035,
EREERTEENIENRE. AVARE. RBEERIELNRKTID, HRERR
AWT . KRN X AR CLETALIS848 A B R Z K IL R A MR 2
KW, KERE, KBRARR SO 157, (R A R R O 0 9 A e X I3 2 2
wAERE.

%% Btation number

10

B

wm Mdap (¥ IE¥
z

2

A4 BINEHRESH19B3EIA
Fig. 4 The distribution of salinity of section Bl (Aug. of 1588)
19894E7—8 A KL B W B K T H4F, KILWK R I ik i R K, WERILE
AT RYL25 MR B (U020, 5, FIEBAMERMKBRE: MANMIYRZRE
ELik3L. 36, KA R R A4, SEANRE R UREIHEXEERELE: B/
W T ERMERLNTEAEH, B FERRCEM, BRENHARS SRR
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Kb £ % 36 B3N (30°30'N, 123°30'— 124 “30'E) & ¥ A F b F R KARBH T,
AWML RESR T RREYERLE R, KBNS MRHFEDHRRE
B RBREETHEE N BNUEEENELARERAR, TEAEMHIRBEE
WA A KINERKERELHEBARE REENEEIRAREREX,
MZASERETNBEXEHADHENKER 6, B RN EE 5 LY,
HEBLAHE, KA B WA RS b s, DR G PR 0 B IR o 4 3

b B

LERIOWEFFHRYHBE A TEKE TR E . ERL TR HEL. £
BERAERKIFAPE, KILRABAFENERE SFERT EFEYEEREN
I RO AL B MR BT R AT TR B W 7E PR e X 2 K KT T
BRABHEANEAR DRERB. . PRERZ. RERMN REHETEHEEBEK.
AFRIEAY, KILO/MSKEFRIABAFEAZT, FMEFHEYSRBE, W B &
EATRESNS. R RBZENMETE, kA&,

2. KILOWEFEARKARERFH R A RBNEETCEEHSEA. BT
EREREYEARE. BENEHEEYARRNER, BRERRARTHRELR
gk, Bl RS R RSB URHAREBREEMNRRZ—. XTE19884F8 A
YL O ALEE AVBTIE 4 55 BB 000 B, 0 T R R 2 B R K KIL A BUK &
MEWEAKNEHER, RRBKTET & B M EIHEWREH, BRT RS EOHR
EEFLAR.

£ ¥ X W

(1] R4, 1980, 1 FT. 0 Bk K Bt ACHA £k BE 5377 F 8 045 4000 26 2+ . FERHER IS HIF R MER &, H10605,
151—183,

(2] MES,1987. S TRXA CT4HE B FEAEE. =0T BN &5 SN 0 R X A0 M 403—
446,

(3] BN, 1975 B EENE BEAR— LY.

(4] WEMNF,19024¢, Al PRB KRR YA K PREE ST - BB EE S BETFREE(—) 217230,

(5] MU, 1993, WAL B IE RSO ER. ¥R, (1).8—12,

(6] MEE.BHFES.1985. £ 0XENLEHEARS. EEMERAERERSAEELCEE, $=H1-15.

(7] TTHE. 1985 §&E 7 7 o I RBAFEHEH.

[8] M/ PR $1991,Dual Filtration Effect of Geochemicla andBiochemical Processes in theChangjiang Estuary. 1.
342, WP '

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

38 HOE KR %

STUDY ON VERTICAL DISTRIBUTION
OF PHYTOPLANKTON IN THE WATER
OF CHANGJIANG ESTUARY

(Gu Xingen Yuan (i
_{East China Sea Fishery Research Institute, Chineses Academy of Fishery Sciences, Shanghai 200030)

Yang Jiao wen Hua Li
{Coast— Estuary Institute ,East China Normal University ,shanghai 200062)

ABSTRACT This paper deals with a preliminary result of studying on vertical distribu-
tion of phytoplankton during period of {lood period (1988, &), dry (1989,12)and flood
(1989,8) in the area ourside Changjiang estuary. Due to the fact that some water masses
mixes in horizontal and vertical way in this studying area, vertical distribution of phyto-
plankton is quite complicated. During flood period , the vertical structure of water is a
most important factor deciding vertical distribution of phytoplankton. In the esturarine
area, especially at the 31°30'N section, the vertical layer of the sea water is very obvious,
The amount of phytoplankton is the largest at the surface, second at mesowater, the low-
est at bottom layer. It means the amount of vertical variation varies greatly at the surface
and bottom. Besides , dominant species of different ecological characteristics usually ap-
pear at different layers. In drying period , the water body under strong mixing role is in a
state of iso— temperature and salinity. Therefore, the vertical distribution of phytoplank-
ton is even , and the amount of vertical variation of amount is very small,

KEYWORDS Changjiang estuary, Phytoplankton. Flood period, Dry period, Vertical

distribution

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

