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1. “B"RALHEMN, ERERAERBEA:
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3) FRHAE FHEES'HELRTHABEAMN, 2HINEEHEY HLETRE
KOBRERE, KT S 1522 Hg, FHEBERNHEY 7—8 7. WL
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KT E 19 13—16.2 14.2 | 22.7—83.9 28.9
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BFARZIGREAT IR R, WA R P GBI 4 RIRN & B A,

2. BRABRSIRAE

(1) &k RS, Wk, T BB RRE B R
() RAR HRA SN MRBERE, KT RISt E.
(3 Far e BRETRRMAONTHER SRR BF R4 6 B I E

3. MELR
(1 T ZHRLE?2,

FT2 FAKGELESE Bir: ppm
£ K & e i o m

1(HES O 3 600 2K 0.018 0.212 Eidi P ~iodae,

2( Hki5 ORTE) o 012 1.001 0.069 0.00R

R (RSO T3 300 3K) 0.008 1.142 0.025 0,008
) A{HEFE T % 1000 3¢, IR 3 4t) 0.016 0.330 B A St
B(HES T 1600 28) 0.018 0.240 FEH B idr
6( A& 0.018 0,073 S FiH

HER 0.005 0.020 0,072 0.001

HENRHE] HEE ORGE SRR, 8 VB B E R, B eI x X, Hop
LLgERR (1. 00 mg /1) BIHEIT F T IF 29 1000 KRB MA L, 9. FE RS RER
B W 3 fE, 50 16 4,

(2) RARR HRREE S,

R3 TRAREERMESESR #fr; ppm
F OB A | i 2 i @
AR 2, THE) 13.58 71.21 33.26 0.94
2 20.45 400.1 64.21 572
3 14.17 75.58 80,17 0.96
4 13.70 91.29 38.32 0.52
5 14,87 69,76 29,98 .92
6 12,79 59.66 32.82 0.87
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@ okt EETRERAAETRE GRLE 4, BREMEANHER R
ROVFRE >G> 0> %, RELBREDN EHESRNERRY H 1.6 x 104
5 1.9 10 BB R A REFIGT 10%,

R4 SHREFHLEYESECR BRr: ppm
® OB A 55| o L &
Wi sEEE2, TH) 56.33 3071.3 183,02 17.90
4 28.38 5028.9 99.12 20.18
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T 52 R 4 S B KA B

il

W 4

(1) &8 WBRXMSHREFHEERNSETHEMREEARN, RAARNEERS
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(2) sl WakEN,KO0A, 8. aEmFENES. HWMTERTTE
KACOMRR LR SR I 0 , BT Rl e .
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F5 BEFEBEEEEE Hfr. ppm
p % & -
gi‘; B om R WEE B R RE MEX B op K [NAX| 5 ® B |HEX
B | REE B % | kA T P e—
Jil[Azz) 13.73 12.79 ¢ 11.00 80.83 b3.11 | 42.45] 1.30 1.30 0.06 0.83 0.09 0,03
BE 4,14 — b.20| 19.48 — 88.356| 0.80 — .08 06.44 — 0,09
48 i3.02 14,42 | 18,92 327.80 | 189.%3 | 60.7% 4,11 1.62 1.97 0,66 0.66 0.21
BFSE | 132.01 | 132.06 | 32.06{ 501.34 08,895 | 63.33) 46.62 10.52 5.28 ¢ 13.81 7.08 0.62

e HBEafkek: 11.5--14em, fkEH: 2.3 21g,

BAANECRI BTN RAR, RN TANE KT UATEIENB.
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1. thiE 2ERE(TLM)KE,

R, AamE, 4K 5.0-6.6 em, fRE 1.0—1.5g, FRIHEIE 36 /I,
RIS K ¥R, KA 28—29°C,pH 7.6, 154 & 4.5 mg/1,
REK: BESHRET TEEREGESOERESER 75.6mg/D) R ARERRR
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W, A HIBA R B A 10 B,
B 5000 ERHAREHR,
Tithe BT 48 DRTESERE
REHR. RE6,

RE TREKRESHEREER

& = | FRREER | peex
8 N 24 /i 48 JNBE
1 100 10 O 28 5y ph ¥ ) 0 0
2 5o 10 0(34 A2 FE) 0 0
3 50 10 0{BB 5T ¥ 2T} 0 0
4 10 10 0 0 0
B 5.6 10 2 0 0
6 3.2 10 8 4 0
7 1.8 10 10 10 2
g 1.0 10 10 10 8
] HHREK 10 10 10 10

RBERTEH, BET S OE AN ERANBEEMR, SEKEEN 3.2%0 £,
48 N EA AN P EETE T, BEOK IR E Y 1,895, 48 /DRMURTE 20%, BEAKIKIEN 1.0%
B, 48 MR B LB B R EER. %4 48 /I AIEEE 100%,

BEANEERE 48 At R AR ERE (TLM) % 1.4% (R KB R E HH0) .48
Jpid TLM ER LIS A 0.1 HELWE (1.4% x0.1=0.14%), LI 48 Bt
MW EY 75.6 mg/1x 0,149 = 0.1058 mg/1,

2, . R EHNEERRE

RBal, BILE 3—7 XA A,

B R K Mok, KB 25—28C, pH7.8, TEH 3.9, HHES.8mg/l, F4
0.09 mg/1 4% 0.004 mg/1 4 0.004 mg/1,

REBHE: BHEHREIZnNO,), ], HKRE(CASOREm BAR &, HHWE
HEREHAEREMRERE. SRERANARAH 20 B,

& 500 ZFHEAHER.

F: AEREER, BTSN,

RBER:. RET.ES8,

FT.FKS W, SEEmE 1.6 mg/1 B, 48 N &FFET; BN 1.00—1.50 mg/1
B2 T RBEEN 10—156%, £TRHRFHE . BN G H WRZERS, FNANEeBwL
MEEA AT, SR DB ERR.
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=7 SEREABREREER
wOE 8 ANHFRRIE 24 NFHER IR 48 /N R 72 RIS
{(mpg/1) (%) (%) (%) (%)
10.0 0
6.3 0
4.0 0
2.5 30 0
1.6 85 25 0
1.0 100 75 &0 45
F3 TEARENZ. AVNEEANEE(TERER)
& B #E(me/1) RIGER(%) meoog E R
. 0.25—0.75 55—05 B 11,7—18.1% , He-mRiem,
1.00~1.50 10—15 oo S b LT
- 0.0125 ~0.0875 80—95 B 6.2—17.6%, Hag g,
0.05—0.10 40—93 Bided 23—100% , KRB S,
Zn0.25—1,
i G;l 0 _0;)2;3?05 75—100 FE4E 38 10—66.6% , AR HHm,
Zn0.B
©d 0.075 80 | REEE

L RREESREY, BT THNRACRZHE. A AVEBSEERY™EBE. B
B 1080 1 1981 EWAEH, TR EFWH EA R KEER BTG RALZEEMOLE 9, FB
TREEHTHERERGERBEZFWENGS,HEATLRA ALK EE, HE
KRB ABRRFSBABFR R MEFRRE LB R — BN, FEER ™
HiTH, BHFAYR R HES RN ER/EHRR B RBOEY B BEE RNERE,
HFUNSRAGRELEESRNBEETZRBIRYE, FUPREYTHESRNS

B RABERRKRE,

F28 1980.1981 EAXREME R (2EEHE) Eafi: ppm
4F: t FOfF A i £ 0 &
1980 2(HES ) 0.01 1,4 0.25 0.04

4 0. 004 0.33 0.03 S
1981 2 HES FHE ) 0.56 2.60 0.05 0.035
4 0.19 0.67 0.03 0.009
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2. BERAKKAE, TEETHESREAKANKE RGN RALE, BWATHE
MG RN RE, MERRE, P RRAeREBUBESRSER TR I
FEEPRAE 4. RN s E.BE 2. ER—BarhBranESRSEY
BETREEE, MRS E,. BB 45, B 215, UHELBREAKNERE
B, Hbi=HEERA>A>8. WEARNSHESERIBZ W & 48
59:10:3:1, EEASHBEALE, HEAANBRK B, XBARTREAKTAXRER
B, THEEAXWEFEDNXRER. X5 Kawai Z£01976)EHT B R ERHE—,
GRRAKREBEMNESERAH, LFRSEREL, HREH DN FE,

1975 SEFH G AR A DL M B4 B 1.67Tme/1, SRie i 1978 4R 54 44 .
o WAl FRAREEE. AEXRVAKELRSEIN R, REEGCRERAY
B¥ESEERFEZAT TR KRS ol —.

A 3235 Ye R A MUK R S A (L0 B AT I XA BT MR GE 10, 1
BEHETZE RN REEWE, #4887 10 RakERENE s T REA,

W0 BETIRBYESESR Hfy: ppm
# 23 i i
A i A ok [HEE K HERE i K WRE Ok A ([WRX
A HE BE oy HE | R

FLEs 8.82 3,59 7.98 24.64 | 87.16 | 14.58) 1.68 | 1.21 | 0.45 | 0.16 | 0.14 | 0.05
WE 3.84 b5.231 2,87 30.98 | 24.98 | 27,26 1.13 | 1.50 ; 0,72 { 0.13 | 0,14 | 0.11
iz 44,24 60.090 55.86( 146.83 | 171,58 | 86.08 1,10 | 2.48 | 0.561 | 3.91 | .33 | 0.16
R 5 2.11‘ 3.@ 0.27| 67.82 | 57.08 {29.20 3.67 | 2,00 | 0.42 | 0.36 | 0.14 | 0.09

3. EBFHRAEA, BIRKRT BUKE T A2 B R R E iAo p
T WMEARRBEERN 1.8%(V/V), 48 /pEHARA 807301 HKEHBN 1.07%
(V/VOFETH 20%, ¥ U BRI GPUBE N LR HWRED 0.75—1.36mg/1, X 575
PR AR AR REPRETE, RS EE RN 0.64mg/l (FEMR, Kb
REFHE RS RERIE,

ATH—PBREFEBSROFHEER, AT THENBLRARENERTFERNETH &
B EG R R 2 AP PRI L 6mg /1, 48 /B IEefA AISE, £ 0. 26—0.76 mg/l,
48 0.0125—0.0375 mg/1, -+ X%, KB AP 2WZITERLW, R AWK LHE.
BB, B, SRS BEAERE B XA SXARBERRNR, SEETRE,
WA EM BN R, B ERT. YRAREARN, WA aEEmia, &
BEPBRE, BXRBETTELRARGYNARFHEL GHBEMERE, EakR
—W B RAE RS, K BB HHIRE 0,001 5 0.057 mg/1, W B H A8 5 LR W
A, BRALILFAPKBPEFICL, BARE, WAEFMAMNREBKSE, XERFE
ERETTREBF X,
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AN INVESTIGATION ON THE DEFORMITY AND
MORTALITY OF FISH CAUSED BY POLLUTED WATER
FROM THE ZINC AND LEAD SMELTERY

Chen Qichen and Wang Chengwei
(Wenzhou Hygienic and Epidemic Prevention Station)
Xu Guanwen
(Wenzhou Fresh—water Oultivate and Experimental farm)

Abstract

Four heavy metals—copper, zinc, lead and cadmium were found in the discharged
water from the lead and zine smeliry. These four heavy metals remain a rather high
content in the water all the year around. Most of them was deposited in the silt of the
riverbed, it is considered to be the potential harmfulness to fish. These heavy metals
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gradually aecumulate in planktons and then transfer to the fish body. The coefficient
of accumulation is Zn=1.6 x 10*, Cu=1.9 x 10, respectively. The content of lead and
cadmium in the fish body is not less than 104.

The ratio of the content of the four heavy metals in the body of the deformed
fish is Zn:Cu:Pb:Cd = 59:10:3:1. The content of cadmium in the deformed fish was
eighteen times higher than that in the conirolled group. This shows that the high
concentration of cadmium may be the causal factor of the deformation of fish,

The experiment hag proved that the pernicious heavy metals in the waste water
discharged from the smeltery have toxic effects on fish. When the water contains
1.4% in volume, the TLM of the experimental fish is 48, When the content of zine
is high above 1.5mg/1, fish will die in acute poisoning and the content of zinc and
cadmium reach to 0.25mg/1 and 0.01256mg/1, respectively, the symptoms of ataxia in
swimming, paralysis and deformation will appear. Zinc hag a quick toxic effect,
always cause high mortality. Cadmium has a great effect on deformation. The mixed
solution of Zn and Cd has a combined effect on fish,



