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LRERKEBE. ARREKESREARETEH., HEXEISZEERKOER, X
RERG REMX B BB/, PR AE - AR K E. £EEHA, HTHEH



XEE FEME: ZIRTEMNKTARASERBRESSHENER 3

BRI M K R B A DL R I T G IR B3R , K IR 3 B EE LIRS M (4—6 A)
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2800m’/s, HFEARENREED 2770m’ /s, FFEREFHRD 3014m’/s; 1—4 AREITHER
BN 620—1 260m*/s, SPHEILIRIIN 1 000m®/s, RS R E DL HAbK SiBm AL, 5P
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BESES % 20.550g /L F12.63ng/L, #{E% 2.53ng/L F10.11ng/L,
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WERIURMAE, ERHRITABRZRDIIRTR 0 RIS R BTk
&, BB HE L B e RIBIUREY S ANE BRI AL, AL ORI SBEHGI8FT 4320 4
MIRX: FEFRX, THESR 2—5.40m/a, EEZRIABRENBDBELHE
3 RETTR, R A BRI BT, JIBRESRY 0.37—0.43cm/a; ERTRE
AARE R RIX , AR TR T HRIR S
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TR Sy BT, RURMERRZHRE BN — Mot , BRI EERE
0o MBEEEFRILNIMESR, FENLELBIR.
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(1) MZEFT HWREFHET BT 198548 H, HOLETERS
{73924 3 670.2mgC/(m? » d)1, 1 A&ME [F3924 24.7mgC/(m’ « d)1; 1986 FIEMHE H
A6 AR (04 2728.8mgC/(m’+ d)1, 10 HEZE#i F %, HEX &F P EWRER
B4 1062mgC/m’, HERXFBEHHEREX PEFHEE, 6 AERH/NFELRIRE—
WHLEFERFIA 18 105.3mgC/(m? « d), EimTREEMER. WHOISEHETR
XA BHER W S1E A, AL REMN R Ko 8 BORZILHEX MR LT
EiE,

(2) BipEY BHEEDIER (MR &8 U8 AX&EE (CF¥HX 8.7mg/
m*), 6 ARz, 11 FERE 4 AHEBERUY 1—2mg/m) FFEMBHFRE—KSHE
TEREKIREEE Y 10—25 WK, HHEES RILHRKER—K, AERNEEES
BRBHFNETER(IEERE = 0.015 X BiE — 0.942)0 HERFE (6—9 A) Hilf
HYH MR RES CFE% 2 X 10040/ m’), XEZHERB. FFEDNMEEER
LAY, EAR LB T RN BRE (Skeletonema costatum) HIERE M. HEE
7E 14—20 EREA, BRENMEELEEEN 5% Ul FABEMOOJHARS
YeKF, L EBE (Pediasirum spp.) FHEE (Scenedesmus spp.) <&; FESMEEFRAKY
KEHAFIEH T, MERREE (Rhizosolenia calcaravis) FURES A, WER
FREEE (Rh. styliformis) %o XERFERMEFRRIFEMN S, BRBRIATH
O ¥ AR TR 7K AR X VR A 0 5 7 B0 B o i /K PR U W 2 R X ) H TS N i, B R
ST, LIgRER 75 f0 2, B R BEE KR,

2. 2iBan BiEEMEUE KEEARES, L EBFEANRK. EFE
JHRARERIE R, IMERVEMAKE (Labidocera euchaera) TR 17, fnrh B AR
(Lucifer intermedius) HEXEMNI,EVEEHY, 7 ARFLFERTE (FEK 720mg/
m*)o FKEKEMEMR, BRBHAMENEERD, EWEEIR (BB 457—560mg/m*),
£ BFFEAHEEERN HICHIRE] 70mg/m*)o I, B A BT HBRY
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. &pffFe  EERE, RKEIOBEERKR 1—2 AHNEEEkaii i # a
WL 5—8 AREERS, REESTOMERAE: R, nZBA . BRa%, XFa
B EBIAE T 3 E P ;2 oK Fr, R 85 R A TR A SE, SR IRRAKE: EEM,
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IR Z) MRIVEREFH R R (Amphiura vadicola) %o XLEFYIHILS TR T RRTHE
IR/ S

ORI BESHSTRYARTIIRERGRANRR, REMEXDH
THROAINIED EERERX, UREREE , 2 USRS Y6 DB N X F AR, B ik,
R R 2, R M BIR (K. A TZAMIMUGRS 122°30" DIR) Il G EWEX %
HRET B

= KT R AR Rt 5
(—) EEMBROESRFR

O KA YK S KSR A A R R AR S 2, B M E A d R e E AL
BERN IR B A AR A D, B SRR K RO, £ 20T M tH B AR I AR S , SR K
BB MR E. MHRIAERERORE, 2BA 4 MREL. —EMEER R NRBK
P, BB AR K. B ARBIFFIF WA S, Z2R KR, WEER HRERKR
WX — 7K BRI BK B BN 5 4316 T B AT B A2 B A /N R e K B VR Rl T 22, Tl
BETE AR RS BT AR A B R A LB R T B AR, ZRE DT RA NS,
YL B GT CURR S, = RADL IR DR, BTSN WA R LSS, Xha i
FTE £ 2, AT RN AR 5 s e i M AR A B AL AS AT AR R B S, SRS
R T K S K3 TR &k B, E R S KA R R I RO ) s o R B
B TR B SR g, o kB A VN EA VR B B8 8 RS,
BRREN, ARHITMZARTES, R 4 MRRAERSEE, BEEN BILE AR



6 : B F OB F E

R, WRANE BAR A5 — 1o
(Z) & mRmEE R R FRY

R T BRTE RN T . EFERERSTEAEEER IR, FA
KA RREEER, EEWREHARBTINEERERE, RILORMEEEE
EAEBERRARNSEBER AR RRARAR EEEREAMEITRRASE, &
BEAETE 30 LU R, BN K S KITARB SNG4 BREL AR H 0, IR
B K& R ERRE B A BRI, kAR N GEBRAESREEFE, S
BB B BRI K SR SRR b 2K AE T E S W B IE IR A TR B — A KRR B O VR 3R 7K
BAK, B EEKNHEEETHYRNES X—KRENEmRELEERES, R
EEE LK%, ‘

RIS EBA— BT 5 AEEERIT OWEERETRE, Ry E B .k
BRI 5—7 A, WiHKiE 17—20°C, 3B % 33.5 Bfi. HINEARSBRERNOEA
G —RIE, 11—12 ARBARETLSY ., 6 HER, BRE L NS AT,
BRI ARRABM, REERE—REE 30 THES, EREEER LK E
fro

RIOMEEREARAFESAR(BE>IY. RESTBRLT). KEaBH
TR, A EBFTEE AR K, FIHIEEG—6 A)Fk(9—10 A)FE, MIEREE
2 15—22°C, BIEHREE 17—28, BEMKA KGR, ShE AT REE K7k
PN FHLFIE MG HE R 10 HEm, EEREEZTERR, £FREREH
i A

RO BERERNEAXEFNG > —, HEREDEI— B, BREEY 11—
14°C, HEEH 29—32.5, HHAMIB RS EMRKANE L. FERIRE, XEM
BHBREEFREK 7 HEM, 70 EREEBR, EFEESE 2000 £, 80 E/RET
o

A TEEER DR S AE M2 bF 420 s L 08 L 1648 M A i A FEA BB S, B
B 2—3 iz

F OEARR BN, EEERE R, &k, AEEEEEES, 5—7 AN
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HETE 3 BT oM KSR, KiEE 9—13C HERER. 2FLEHEIMEE
AR EERENGUBTED), OO 5 AMME =T, hEEEd
1.8—17, 7L OKNEBEENESHIEE S, Mhih, REEIR, &2 E IS S F
CHERER. AHOEEFRERE R 4 000 A,

Yok S WG E AR S DR A A B I R o 1 DI Y TR P AR 1R
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XFHE, BFMT: SHTRENKIT O RARL# A 2 5 IR A5 7

(Z) FkEY (EREFRERETER)BENFTT L

AEX R ENBRBUKERS, EWEX 2 256.5kg/kn’, SEELEYENS0%,
Hra 220 39% , NRATIREBE RS, RUCOG I8 RS TEERWA 11 %, Z@ER
TEAG SIS S, RR ARG I IR ISR, EREREMREELF
HIEE —Ar, 2By 1356.3kg [km®, HAEEHY 30% , BN 23% , HREBFEE AL, FRG W
ANNEAS; TEWEIWA 7%, MUZFERTENE. LFEWERERK, 25 306.0kg/
km?, S&ER 7%, HPAERN 5%, TEHERYMGE. BB E A6 RETE; TE#
WS 2% EEAHARERE.. ZERTEBNERRET S EHF/KRE T, Bk

e O ACRIEE, ST R EMEMEE XIS, W) 560.7kg /km?, IE%@E!’J 13%,
BRI H RSB 6% T 7%, EFEFMBELAK,

GREYEYSGEHIES AF 11 B, XM AERSUEFARMRDHA5E
MURELS;4FE 2 A, BENSHOALSRMEYE, RIE/LTFLMBANE, XHHA
REBEFARNHAWER DKRBEHMEREEBL,

=, SR TIN5 SRUT ISR 5 4% 1 1o 2 Wi
(—) XFK3C AKAERFLRRIR G #0

L X7k 3ckh R e
(1) RICHHKRZEL  AeBRIARILH Y AKTE RN, DL 30 ZH R IEH
BAKWDBR. MEARBHMUBKOEERTEL, 5—9 AFEKE, REMMERKEHELK,
HERSEEXAERKN80% DL, 4 A% 10 FHPOKEREHLE 50%, 11 ALS
1/3 12—3 AR RE /4, EEBSESIRE 123° DI, ﬁ?ﬁﬁlﬁﬁ%f’:{l&ﬁa?}%
TSR AEROEIR R
FEEHRBANERSKIABREBHARREELER (4=10650—0.15), &
GEREW, 10 AHKEERES BRI RKERE /N, # 150m SRR R 5/
1820km?, % 180m 5T E 45/ 4 550km?,
2) REIORHREEREL  RERESI, KICO 5 AGGRKIC R BB B E
(8 FRRLMHEAS B RBRE (S) SREMAFHRE (9) BAEHEAEX:
S, = 29.0exp(—0.276670)
S, = 34.0exp(—0.0384210)
BERITERE, 10 AN=ZBKEZEKNF OKBNREER-EAHREE N &
M , KA BB /N, B KR B K DI ZKEE (2L 1959 S£2440) 10 A%z 150m J5%
BV, Sl AP EBERTHES U, RS AR E4 0.4; % 180m
JTREIK, IR ASFHRETE 4, RILKBRAPHRERTH 1. £F=ZhKEHY
IRBUKE, KICABREN K, KL O WEE 2H %K.



8 ® B B % £ T

4—8 FRIT R BAR— R HEER S, 10—2 B3 RKERLEENE, 10 ABK
B KR FHER D B R KBTS LT TN, K68 AR
AFER. ERTRITOBREEAERE N, = TR EE
HARLRK,

3) RKIIOEEHEENEL  SEBERASRIINEAEE, RO
ZRABRBERKNEEHRES, ATEHERIRBET /3 b RRE OB, &
WT%EDmmm%%@m&mﬂﬁ%ﬁkﬁﬁfamiﬂ,ﬁ%§§Tiﬁﬁﬁﬁm
eI EEREEE

WHEERRY, WILS3IKM R E EMA B BRI EkKE
(1959 4£)10 FBy&K, 4% 150m JFRITE, %51 R LS KA OREZER/NG 1, #
180m TR/ 3 o B IL B 2K 5 B OUAE RIS R Eh B S TR B BRI A 8
BEREATIINGE, XFBERITA B R NTR B

(4) RILOKMBEL SHETORESROETFEERRKIAR. BRfg
Pio RBREHRAES Bk B, NI EXE EREFEM T RRE T #ioit
B R RN, MK E EEA AT R, 5 MR ARKRRTA—8; £BREA
ERAERNEE, CALERRTA—8, EEREER A% o

HHEERERY, CESRTARRERD 1/5 ST 180m FER/DHFHER)T
EEZHEARETHBRET, KILONBERRE/N 6cm/s, F OIMNE EEX &R/ 3cm/s,
ZRE 122°10' DIRBBRAATRELRK, BREHFRFE, 30 EHBFEHL 5.5kn,

KT OERASRACRER NS ERRRRITARENR N, BLBERE
SRR E— R L MBI O AR R E S e E AR, R R AW,

2. 7k 1k 520 B )

(1) BHENEL REEBZZABRESKIAGBKENEXERGE, =ik
TRERNMEATESEREABETARARENEMN, ¥ 150m 5%, BRLANRS
Koy B 12% F134%, BENBERBREEESFRD 4% F115%, 180m HEXE
FHRABROEMELL 150m FRK, BEHRBAGRARDRGE R O KRSk ER
153 S 5% 5k 5 U IX b YT 0o /K T AR R B AR R T 9T B 0 B T /K IR TEALIE
0 20 EHEBRNTE, G S TR RO D E5HRR0TL, SIREE N RE
R EE AR K B '

(2) ENGEEMREL  THBEYEY (Zo*, Cu™ Pb*, Cd*,Cr* FIRES As)
ANBRES KA ERENEMER, £ FRES 2y A RS2 K IR RS 7k
E%Kiﬂﬁ%%k@gﬁﬁ%@mﬁmT%ﬁ%ﬁﬂmﬁﬁ &S e B
Rr B R T O o

KEE&FJFﬁEwE%ﬁQﬁFﬂ%u%%ﬁ%@ﬁﬁ%%ﬁ%&ﬁ@&%ﬁE
& B RO B T A R TN, M RIS A BN Rl o SR MRS M5V, BT Zn,Pb A

Cd BB KEBBW SR TR 3%,5% R 7%(1985 4 11 A%, BREESESY
 RERERRD, He BBE TR 25.7%, Cr* RERS Cr A3 TFMS 18% f129%
(2 1985 4 8 Akl WATESE S BEHM, LT FRSESIELARD, BB



XFHE, BRI Sk TENRIT O KA ERAE R SRR N 9

- (B RSN, b TR B A X R L8R,

(3) AHMABEREL  BEEENE (TON), LZHEEER (COD). BifA
Bk (DOC). R AL (POC) ABIRES KILIEENHERSIT . ZRAH RO
BHDANBEETHERSGREN, 150m 52, 10 ABSEIYSEREEARAEERN
B, SR/ 12%(TON), 24%(COD), 10%(DOC) #112%(POC); 180m %
SR 27 %, 31% 5 25% F125% . TON iR EE XK FEIR YL vk e /K FE B (0 48/ Inifia e
R,

3. MARHEH R ‘ ,

(D ANBRDEHEL KREWFERHEDEN 47 2, FERITEEMA A
EPRL, SRR G 67 % WRWIIRTEN, TP EZR &R, BIRRE
FRIRL, KER/D, BIBET KKK AR, 8 1960—1974 £ 5 E—NH— KB
EERDBERERSTEE, EEDERD 67% K, KEBIDELXN 3 LS, BOT
L7 fzmg , (B4 | g KR J A5 U FT 2D 0.63 {ZmfE, 38 b6 A5 58, BESIUG KBSV B W R 72 3—
4 2w 2[R 24k, B AT 1D B 64—87 %,

(2) MRARREWZEL BDERD NATHESBEIRTENEL, HERIAE
ERBPRXZR IR R, M, WE SN EHELEREARD 1—5cm,
Sy AT AN 5—15% o ,

K@Y 11—5 AR ENS2F0N22%, BIEDERE—SRD, T 1—4 AKE
7 TN » 3060 B e PRSI B RV 6 = A N X ek 8 P 2 I AR LA
EEFSN Ko

VG FAANTRER D, LFMRIEEN, S8 HIERTRXEESE /N, §#
8 W DL GRS T AR IX (i R RIEL A6 78 BB Ko

AHBGERRL IR TR WD K R KR B e eE R Re B &I LA I
15 B B, TR P R E R S & BT B RS, L TEERIMEIER,
BB VRE DRGNS & B R R AR T T,

(=) KIARERGTRRIATER AL R AR WD B ¥ B 2 7 T

LG EFHAREEDHETELE REEEEET, FA00 6—10 Akt
FPRASEFERETEN 7%, 10 ABABRRERD , HBRKEBRRE /N, HEFHT
FE.EEEFEEEGRERT 22) fKSEBREMEBUN FEET, FAKE (1980 4)
10 A, ERT 22 WEERIRE 122°30°, MkhKE(978 £) 10 AHRERT 22 Bk
FRE 122°15" DIV, HEEERFRERGH /D 800km®, XKHFIFEN QERRE
7= 3 AR J%k)iizuﬁ:ﬁm@ﬁm)mﬁa,Z#ﬁﬁ‘é%ﬁd%&ﬁ BRI E
PR Z BRI, 4 7 B I 2 P iR

2. 3EchBBARHEN  FEESIWHEENS B S RILMIKAEIRE THE
%, HE BIR YK A ARE BUKF OM SR ERBEN LG, Ao G HEE —ERRE. 1k
WL BRI A VEE BRIC, HRT 50 AN/m' B RK —KHIERE 6—20 R A



10 B orx B % £ 7

MRS RIS, 150m FER, OO TMEERET 2 1, ik LKRERAR K, it
S 3 K W B A R B B R Rk K, (B 180m J528, i E1 O MR SRS R TH5 4,
R L KBRS 1, B RK IR S 4> A o BB FTRE [0 3B , S TR B M O A R
KRG B EM,

VA B, R £ SN A 1 i SR Sh B AR (0, 2RI i s K S R RO B 1
R F U4 IR A A B A X, DB K 5 B R e O R MR = I 411 o1
OB R & E A AT R 2, E R M B R AT AR ER, HASKRESE B
ZF, —WRBEKS, BFNMHEE KRS, OENHNES—EESRKE, SBKE
ARG, WEERKEEERE LIPS & BT —E B, RANDH
BB EE YK FNTE — BB 10 HHRFRIRD A TTHE M S5 40k B 2 7 , M
B I AR IS

3. EHEGHMIEN ML SURUR BRSNS B SRR M 4 TR R I A Ak, TR
B R S T BRI S L /1, — R Rl i o7 JE S0 7 U7 AR SR TR 33 A R S ¥ A 12K
BEE. EEENRKNEEDMRESRERB SRS, WK EEYRX EEE
SN, EENRSERY AR BARET AT B, HRTRKGINEZEMRG, R
BRI A, ORI B Mk AR Z M+ 45 R, AT R RE M IR et AR ET LAY, (A ED
IR AL, E B TR TR, B A R 1 R R A2 35 1o

DY, =i TR 1 e A0S v b % T A S

(—) X O T RE = AL R T

1 BBEEEENER  SBUKE 10 AREKERTERBERA RSN,
FE 5 B, RBEIER AKY LB — KR T R E I (5 I K AR K SCUE D, st
ERKEEMTHENH, MENBERESRERENERSNT, 10—3 A2 E#H %,
10 AB&EARRERD, AR TENEE; 1—3 AB0K, REEMEN, gFTEEH.
5—6 A, MR EBMYKSHXERAE 122°30'—123°30" &4, MATE 122°30" DLFEK
3%, BERT R R B R/ S BB 4h ik SR O ROBE B A 5%, SEM B B 108 [ER F A9XE 2 72 BE
A ES/D; 6 ARIEE RN IR BIA H A E .

10 ABYRERD , WK SR/, T O R Rl AnRUBE  TI 8 BTAIRI RE A
FUR R IR IR AR TR 2 B4 0 = B 00 P B AT RE LR D 5 T A8 8o

22 xE 0l RRNTEERE  SERLOZEERERESHRERT (A¥8
B FEAKEREEREEFE)ZH, RAESZ TR, WP 0 TERES L RINE
HFWXR. THEBEES—6 AR T REEFERE-BHOAN. MIEBEHEE
HRRIGEFINRE, =W EE R WA <8 o B AT B AR SRR . BUER
SR 454E 2 AR BB AL BT AR FE R , EE P IN G L A N —1F , SR B
3—4 Ho KRBT 3—4 AR D¥ESE, 5—7 AXEEEH, PGERNONKES, bk
PR & B 28 i IR B SR KRR N ARRERNEX, JTISREET R ETE



XEHE, FRE: Z TR O RASERSRAES SRR 1

TR, T8 V00, PN RO, PR A . s kg 58 ERE
FTARBZENHERX (r=1098), 55 ARBEAREERER.
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IMPACTS OF THE THREE GORGES PROJECT ON THE ECO-
LOGY AND ENVIRONMENT OF THE CHANGJIANG RIVER
ESTUARY AND ADJACENT WATERS*

Liu Ruiyu(J. Y. Liu) and Luo Bingzheng

(Instituze of Oceanology, Academia Sinica)

ABsTRACT

The Three Gorges Dam now under planning will drastically change the seasonal distri-
bution pattern of the runoff (it will increase from January through April, and decrease in
October). A multidisciplinary investigation has been conducted on the impact of its change on
estuarine environment and distribution pattern of marine fishes and invertebrates. The re-
lationship between the Changjiang (Yangtze) River runoff and the hydrographic, hydroche-
mical and sedimentary environments, the primary productivity, the species composition and
abundance of phyto-and zoo-plankton, benthos and nekton in the Changjiang River Estuary
and adjacent waters has been analysed. The in luence of environmental factors including the
Changjiang runoff on the biological community and stock size of economic species has also
been discussed.

Results of monthly survey and data analysis showed that after completion, the Three
Gorges Reservoir will store water in the rainy season to the levels of 150—180 meters and the
distributional range of the brackish water in the Changjiang River Estuary will be changed
from the original 4,550km” to 1,800km®, and the estuarine salinity will rise by 1-—4. The 30 iso-
haline will shrink back to the mouth. The mean salinity gradient will rise -simultaneously,
the contents of nutrient salts and organic compounds in the water will decrease accordingly,
and the high concentration area will also shrink back towards the estuary.

The change of oceanographic environment will change the species composition, the distri-
bution pattern and abundance of living organisms; the biological productivity will also de-
crease.

Results of the analysis of fish and invertebrate samples and oceanographic data showed
that the change of water level of the Three Gorges Reservoir will affect the stock of important
fishes and invertebrates to various extents. Calgilation showed that the stock index of marine
fish will be reduced by about 5% to 15%. The location of the center of fishing grounds will
also be changed somewhat. In the period from January to April, increasing runoff will benefit

the reproduction and recruitment of fish poptlation.

* Contribution No. 2025 from the Institute of Oceanology, Academia Sinica.



