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BEAYDNESEERYENRERES, EMNYEETELZBENIBAIB LIRS
REEZENEM. WEEEEXFTEETTHR, BREM B EERELE £,
Wright, Heit SN AKTETESREYIEHRTINEI . R AEEEARA Esox
lucius YEXIT] E KT BK R S8R EY . Dix SMBILA Plarycephalus busse-
nsis YEAWBEKRIGHEAIEREY, RTHTENAREESRERE, HaRFTLREAN
BRI TR EE D, Westernhagn LI EIERE Limanda limanda L. FOHIBTHEE Ple-
uroncctes platessa L. RN R O AmRHEH T TREPF R,

AR FAEBN I Tilapia mossambica (Peters) JAKHK, ©ETEBM 5 Emtk.
HRFEFALE—HRIFVAIFENSR AERTESES. 5. ANBEAAKRE,
BASHNHEHNNRABRHR . ST TRESBAEBEEY RS HRIETHE; kR iR
NHESHRA-ENEX,

OB A7

S HIE KK 25—6.8cm, RE 0.55—4.58g WA (ATHELERENH 10 iR
BRI 8.3—12.8cm, R E Y 9.7—28.48g s (A TARARBEHELEHHH
BRI, TR S MK R BIgR 20 REA, RBERBBNMEBALREN. GARFH
MIARBE BB AMEK 10, B EER: NEEI 30 R, KPS 15 B, WARE
2 33%0 24, KIRESHITE 25°C, RAMEBEAKIER 20°C R 30°C WA RR, FERMK
REOMESBRESH%: Cd, 0.1; Cu, 0.1; Pb, 0.5%1 Ni, 1.0ppmo HXRUUREER
ERH S K ER—R UBTHRAELAEL, SREE R, AKIELBHIHR
FRBE: SR-EIERE—K, SREA 8 BITRESHT, LE 12 RS, LN
* 168 Ko BELBAEAKRAAARNSHHNERE: TREFHEWSE 17X, 123K
1129 REBAZR, 4RI Skuh LoT BB I FFRE O B B B AR TR o 60
RS 13 MAFBTON. BRIIUXZREKEE o BANFEHERT IR, Mk
WL ECBRREH R REL L RKE S — KR HET 56 X2 J5, BB
ANE S BTG AD, BEARRY 10 7, 8RR EHRUF K —K, B L RE

* hENYREEFTRAFBENARESSE 880 S, AXRLHEEENITHHBER-REEE,
WHBEM: 198247 A20H,
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B 1), ERRALBOIEANERARDEERE, BREN, HESHLENHEREY
RERBPRESHREN 50% £FA. BMENRINERS, 8ANNMNEBOREEARN
#E , BRRIFRGEHE 98 RELA A BRESHATHESE, S ASNELEHR
To BNREEBRHIAEFIOR, ERRGEH, REBFHT T, A TR0 E M
ARMNEBNESRRERE, HNMEEZHEFEERANZER, BMEAKHNESHE
E5)%: Pb, 14.04; Cu, 7.65; Ni, 1.78 F1 Cd, 0.94 mg/kg RE, HEAIERH &
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Fig. 1 Accumulation of four heavy metals by Tilapia mossambica
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NZMESBEM RN ERT. ERBRTAUNESBORRED. MRNHRAERS
RE A X I IR AR S BRKEIAE 76.45, R, 5 5125 28.08
9.37, MRKRIK, Y 1.78, BRI ESERIE IR ERBEIRIMRIKA: Cu>Pb>
Cd > Ni, MRAITHZH—BBETRAORKRALLY, XRAK HIEMETEA X RmAR R
RIRE(LE 2) R =ZHEBMEMNNARRBETHEEW, HFE—FRARIESL R
o, MR LUE L IR BEZE 0.01 2 0.25ppm {EREIPY, IEMBIE X REIR B AR S KD
WHIRE T R, BAEN,BERBERENT &, AANEENRRER BAEEN.
1 THEEAAXFANLRRESROPE (me/kz BE)

Table 1 The effect of different temperatures on the heavy metal concentration in fish

EBRH 2% 70X 98 X
"R E 25°C 20°C 25°C 20°C 25°C 20°C
# 0.827 1.237 0.429 1.666 1.778 1.465
=) 0.259 0.451 0.378 0.812 0.937 0.955
i 5.287 4.104 5.990 11.875 11.999 9.899
4 4.516 3.948 4.532 5.828 7.645 4.345
F2 HRKOEAHRESEMRBARBZEHRR
Table 2 The relationship between the bioaccumulation
factor and Cadmium concentration in seawater
BEHIRE (ppm) 0.01 0.05 0.1* 0.25 1.25
BARBRE 18.90 15.0 9.37 “15.5 22.6
HRE RN A 132 77 98 79 97
* ARRRBHE

2 WHELREFABE RRARD NI

MEES RN, AREMRES TR ERABOES TR BT L BNE
MTEE. Afi, YUXFHRHTERT—ERE AT, EEERFEINERESLS
=, BRBEREORE THASREYTREEN, BTRMNSESEYEMEDN
LFARE, B EMEEwEARARRNS LT ER.

(1) SEAKARAARDNSH: MRINMEHESEESK 3 AR RY .
WEHTLUEE, BEESGEFERSE, 233 351 % 4.66mg/kg BE. BT
CREA B LRSI EREAEENBON S — AR B AR, JA
FsL & BARIE, 4802% 0.063 R10.053mg/kg BE (LA 2)o
(197)WHY: FREFEESANTNESRETHE B, Westernhagen 7
PSR ESn AR LI, FETESNERES, TIATHRE Hei HH
Chesapeake #SHUS% £ (Striped bass) BN TR HENE BEERINTHEEE A

D) B8 . RIBMEE,1980, JFMEA Tilapia mossambica FHRH RR(RHR).

X5 Brooks & Runsey
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ANARBERAFIE R KRN BRE (Black marlin) #HTWE, HRE T RUUNER,
WEBERGERERFE S, X5 Ak EAMEILL SO TR ERE o
Q) BEAGARHARTNSH: BEBSHETRS, 5K 302.77mg/kg BEH
HRLMERE %S, PP & &R, U0 0.83mg/kg BE, SREMFEGAKNDHIHER
TR EBERAX EL R, X i, BEF IR SR D, MEERHERE , XFTREASKR
Wt 5 EARSEATE L T T LR S s T E# P (LA 3). '
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" Fig. 2 Cadmium distribution Fig. 3 Lead distribution

in tissues in tissues

(3) HEAKARARPHRDM: AGNFEEYERFRESIHEREAR, HiX79.43
mg/kg MEH, HFEAKPRENEE “GF", XEERMEHNEEAMNERFREHN
ZRAEE. FR-—MEENEHLABORBR LR, EXHESNF RSB UAY SRS
72.43mg/kg WE), T SHMALE , TERK R PN R LFREMERZRK
(LE 4) BRLEFBERZEEBENDH. MULAHERRI, 4 0.02mg/kg LE,
FEAKRARXM D HEILE Brooks & Runsey (1974) MRIEM—Bo Heit X&5f
FE P B RIAFERFED & BRELENNPNES S,

(4) BEAKARARPHDIH: AANAAARPEARNOI G ULEREE
B&,iRE)] 28.12mg/kg ME, KRG E BRI MARKISHRIBRE, % 0.49mg/kg
BEXEA(LE 5). Wright I3, EEFAERNR. FRNER, ROKELEASENS
B, MERMNORRH, FHROSEH RS,
 HGLEFR.ERESESEESHERR AN ARRSASA G, ENRha R
B o :
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Fig. 6 Depuration of four heavy mctals by Tilapia mossambica
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FUHEERLE 3) FILIE N, UBEERR K, IR FAME, WA R o Pringle
G R IETRE, RE TR 0.2ppm BYBAKH, 49 RZJG, #TH G AR, 2iTH
B EY Y THN 143 K, 1 Schulz-Bades (1974) ARMAIUAL, HAIKENY 1.0
ppm, 35 RZJAREATHE AR, TR B R EW 2 ETHN 703 Ko WTLLEH, HEH A3

BERBEN,

BEARARANES B, DI 9 X B A EE ik, Ml &k agn
B 7—12)0 XMES—EH RAMEHE—Ho Westernhagen EPHBHITIAK, KI4E
3 FHBAXOHEERLEMELEMOME

Table 3 Biological half-life (B%) determinations for four heavy metals depuration experiments

ZB S B2BHE FiaHE e HE B A Kig B}
ELE Kp&mRE KNS ERE R
(ppm) x) (mg/kg BE) R c) (x)
2| 0.2 56 6.335 66 25 25.9
& 0.2 56 1.038 66 25 18.9
£ 1.0 56 13.273 66 .25 115.5
@ 2.0 56 1.738 66 25 12.3
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SR AIHEH R R, BB T Sug Cd/l MALN 143 REHZ/E, RERBERHE,
Lf&ﬁﬁiﬁ“%%ﬁﬁ FRiE Ry HE A8, 143 R BT 2.50g Cd/mg WE. MARH
HELAPIOMESRENNSEEE . BNERR, HRHEE,

i LRTR,FILIEH: IFMEANNHESRNE —ENREE N HUSNHER

B PO BRE. SRBFRENE 8 REL, HEHEBNRRHLAEIE,
S e —E A R BB, B BIZIA A R A e 7E 0.01—0.25ppm YREESE Py, JEM s &
| REREYRERBSETEEEKFRREL . NEBEAKNIAHTLE, mit
BELBIENGESE RN ACALN IATSEER. RECENDEENNEE
R SR 1 A, R 450, BB = F0 S IRAE— D A ISR 50% L b
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ACCUMULATION, TISSUE DISTRIBUTION AND DEPURATION
OF Cd, Pb, Cu, Ni BY TILAPIA MOSSAMBICA*

Wu Yulin Zhao Hongru Hou Lanying and Lou Qingxiang

(Institute of Oceanology, Academia Sinica)

ABSTRACT

Tilapia mossambica were held in seawater containing Cd, Pb, Cu, Ni in the concentra-
tions of 0.1, 0.5, 0.1 and 1.0 ppm tespectively. The salinity of seawater was about 33 %,
temperature 25° C. The metal concentration of fish body and tissue was determined by wet
digestion and flame atomic absorption spectrophotometry. For the first 98 days, the metal
concentration increased with time. Then it fluctuated within a steady range during the suc-
ceeding month or so. The largest- bioaccumulation factors were: Cu, 76.45; Pb, 28.08; Cd,
9.37 and Ni, 1.78 respectively. Near the end of the experiment concentration slightly dec-
lined. It was also found that, within the Cadmium concentration range of 0.01—0.25 ppm,
there existed no relationship between the bioaccumulation factor and Cadmium concentra-
tion in seawater. T

The experiment showed that kidney, liver and digestive system were the principal tis-
sues of heavy metal accumulation. Muscle was an insignificant metal accumulator.

In the depuration experiment, we removed the fish held for 56 days in seawater con-
taining heavy metals at the concentration of Cd, 0.2; Cu, 0.2; Pb, 1.0 and Ni, 2.0 ppm re-
spectively to seawater with no heavy metal added. It was found that all the four metals
could' be depurated, but depuration was more rapid for Ni, Cd and Cu than for Pb. Their
biological half-lives were: 12.3 days for Ni, 18.9 days for Cd, 25.9 days for Cu, 115.5 days for
Pb. . :

*Contribution No. 880 from the Institute of Qceanology, Academia Binjca.



