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E%& (Ditylum sp.) {EAEEDREFENHREK, uﬂ%fﬁiﬁﬁéﬁﬁ%ﬁﬁﬂﬁﬁi?‘
paliok-AUR

EHRYNBEEMNSERNRBERERFOEERE, ﬁﬁiﬂéﬁﬁﬁﬁﬁﬂ?ﬁﬁ
BREZ . EBZHUTIAFE: (DELEXNBELERKGEZRG; QAL SHM
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ZHBREBNRASEFY AT EENREHEERY,

RFRHPVARME 1, 78 1000m! IR A 300ml BE3%3% , W EERbaT 2 BN A K
BHTEAMIRER Cu, Hg, Cr REEYH, HEKEBEGEADTESREZETEBRK
S, DA#R#E NaNO;, NaSiO;, Na2,HPO, KT HEFKE, HEHEFREN pH =
8.0+0.2, Cloho = 121, ZEEE 25+1°C, HIGITIRE:Y 345kx, 7600 14 N
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#2Z2 NTHRSERMERBLIE, SRS

BRI Si(ppm) 0.25 0.5 1 2 13
BB Si(ppm) 0.90 1.2 1.8 2.9 4.4
s vaiazy (10%ells/ml) 7 7 7 7 7
BISaia% (104ells/ml) 0 0.6 2.1 5.2 9.4
s Culpg/107cells) — 17 4.8 1.9 1.1
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SR E AT & BN R P HHE RS AT
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T B N(ppb) Cob) | SiCpph) 509% K MEIRE 72EC,(ppb) N:P
< - P P(pp i(pp
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AN, RSN HERERNBENEER N ERERHET (Ca=05
ppb, Hg = 1.5ppb, Zn = 100ppb, Cr = 30ppb, FA = 10mgC/L, &%), HE A KK
MHREE REVEINT 40%0 B T RIS T 14 R % A Mo iy R TR B 25 0
MEEFRYN S E2ARMEADN, XRHTHRENZEERNE R,
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B Kk EAARE (1982 £8 A—1983 5 H), KETHWERHEZFEN,
Si — 5.095 — 0.285C1% (n — 205 |r| = 0.976; BAZEE 99%)o MgKhYIKEL 8+
lppb (Al , FEEEK A Katidsr, s T E , A RKRZEMH, X5REEBMN L
RPER(E D) BAF A Y/KEKTBAKEN 25£5ppb N, EEXERRRE, &T
HE L, B A KRS R, XIEL T EXERBHAREERFEATERNE L,

KED RS BEHT KRR, SEENEREWMAEE, 1982 4 4 AEEIMNEH
BEXRIH SEMREPTHMAER, chl (mg/m’) = 18.2—167Hg"(ppb)(n = 957 =
0.71; BIERE 95%)0 KEHBEMKER (<10ppb), HEEE BHBRENT &
¥, BEREXERADRE, HERSHHRELEMSHNERIRERBERVERE &
Ho
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ppb, HE{E% 192ppb, BFHhEHKE, N 5P EFHY 122, ETEEEK, S5HE
RFILE (N. Y. Bight) FECH 10.0)%, P& R &% 0.01—0.02ppb, BIAK
0.03ppb, HM{E>Y 0.013ppbo B4 EY 1.2—3.0ppb, ThIL{E Y 1.8ppb, FHWEN 4—
10ppb, H{E% 6.2ppb, BE—R#KIrk, '

KA L R RN S BB BN S BEE(LE S, 9),BE 8 LA,
A REY 24—35ppb I, BIHEMAERSRAIF. B JLME 25—100ppbP, fLits
BESEN 6.5+2.0mg/m’s HEXEHNLERABLELLER (B9 &HFETE 2.3ppb
ZE A, PRI R e K B B T JLAE % 1.2—2.0ppbCu, MHRE A B% 6.5+2.0mg/
o BB S RRERLRNE RS —Ho

RITBKEN SR ERIVRIAZ A SR LA PN EERE . ELBNER
KEHEHSF AR, BRI NS RULE 10a,b) . HEHBEN, Y KAZREES
BR B0, REE TS RENER, N TEETRENHT SRS & FEMREEA KD, H
FENEBENENS B2 0085, BFEYEER)NES BRI SRNIFEE (B 1),

Cu(ppb)

Chl.(mg/m? I

A1l HITERESRNERMFEENINXA

% ®
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SGEABRULRINIAHAENERTUBH O T ER:

LEYREFRKFEE)RNGHERTERNREFTHRBRER, BEXES
BIEENAZENSKENEFRKEETEX EREERRLT, BERNESREGR
HRKWEZYE, —ENESRS R, EXMEE LHERNTRZEEYHERK.

LEEAKRARTEMESBIREZNERBRATEBEE TREMRNT fo —Kf
EAPTERR f HANEEET . EERSEA.EREECBRSRAYNERERNEE
A TR, ER A E 2 M PRI, AR B RE.
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RELATIONSHIP BETWEEN HEAVY METAL POLLUTION
AND WATER PRODUCTIVITY IN XIAMEN
ESTUARINE HARBOR

Wu Yuduan, Chen Cimei and Wang Longfa

(Xiamen University)

ABSTRACT

This paper is based upon the results of simulation experiments and annual obser-
vation on the effect of Cr, Cu, Hg, Zn, on diatom (Chaetoceros spp., Skeletonema cos-
tatum, and Melosira sulcata) growth. Many physico-chemical parameters are found to
play a considerable role in the toxicity and aceumulation of metal in organisms espe-
cially in laboratory experiment. The Mesopic level in water environment is related
to phytoplankton growth, whereas the higher nutrient level could have a negative im-
pact on diatom production. Several metals mentioned above coexist in the investigated
region and exert an antagonistic effect.

We employed the mathematical statistics-orthogonal design in simulation experi-
ments of 6 parameters (Cr, Cu, Hg, Zn, O. M., N/P) with three levels per parameter
system for diatom culture, Tt showed that (1) the range of content of heavy metals
is as follows: Cr 10—30, Cu 0.5—50, Hg 0.02—1.5, Zn 20—100 and (2) the optimal
nutrient contents: N 100—250, P 25—40, O. M, 100,000 (all in ppb).

We observed these parameters, total phosphorus content, ratio of T-N/T-P (in
atom) and Chlorophyl content in the investigated region for one year, and found that
ranges of these data were 24—35ppb-P, 10—18T-N/T-P, and 10-—20 mgm~* Chlorophyl
(cell numbers of phytoplankton are about 10° cells/Li) in all probability.



