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7E 124 1 000mIBE AR, JE &5 /E 40 2em B9 40 Y5, A 500ml K AR %7K, 7K IR 4 20—
22C,#E N 31.4,pH = 8.0, B R M@K, BE, ARS, KB THE.

LRKENEERBREXEAEANFANESBE THRETME 24h B HFRBIEM K
BE. LRt BAMLH, R 1 IR H#AT, BB 1.8—22cm KEH X E A, FEHl
SE,EH 6 R, EIAIRENA Gt . Zn*t . Ot . REMEXEATEER. ABR AT
LHRE, BKESBAEKEN . Cullx107°Zn3.8x107°,Cr2.5x 10°°, 5K
WEA L, 7T A AT,

LA BNR—R. EP YN ESAXEAREER L, THAXRTFREREE R
KMBEERNEXEAE. HERENXEAKAEYMEBKH B, ELHAF
MARFHREN C* . Zn** . Cr*t, MERNF (1995 B FXEAN T EFE, WEXE
Ak ME R AP ARG EE, XK 2045, FRER 1 BHEE, REREE
UK E 5 BIFRE.,

2 #ER5iHE
21 Gt MEEXESENEHEXE

BRI IANESHITHNCEANSELR. ERLEKR2. BTXEAREEBAYER
ARSI HEMAEBENE, BEELTRAFRE, EMNeRE@ErY 2+, | kkikd
AR, HENEDFRHERRFENRNE BN ARMSRE. 7£0.10x 107 FAE4
. AKBREXEYTEE, AEBRREEAD M, ARLXERER, RS AY
FLEN—BERFER, S RAFLTERES. £ 0.50 x 10~ °HH, £ 48h BF B F 2>
ReagBP2 ETYRE, KNARRERRREMAR, MBS AYP, EN R BRI
HILF, EXEEDRE, SXVAKREAAABRENTE, RANARFERSES. FER
REMREREBUDIE, PERES, EXAHENEGEEZTRE, KNNESBKRE NS
WE. E2hAFAKETSHRETDRE, MEAFETHHA, Z 120h, FET-EXEHK.

#F1 Cu™.Zn™ . Cr""BHXRHSE

Tab.1 The grouping of toxic experimentation on Cu’*, Zn** and Cr®

LIA ol ™" o oyl
W (x107°) 0.10 0.50 1.0 1.0 5.0 10 2.0 10 50 ZEH

R2 QM HXBANEENN(R)

Tab.2 The toxic effects of Cu’* on amphioxus (ind)

w o E(x107)
B {8l (h) 0.10 0.50 1.0 x4
WHE AWK T BE O ABE R Bk RER T Bk O AEk Ko

0 6 6 6 6

24 6 6 4 2 6

48 6 5 1 2 3 1 6

72 6 2 3 1 3 3 6

96 6 4 2 2 4 6

120 6 3 3 6 6




606 oW 5 ® B 30%

1.0 X 1075, & 24h A LA KB EEEDRE, MR BUEET,
48h BPEBFET:, & 72h E A HIET-, B 120n E£FIET-. HE 2 T H, 4B AT 48h
BRI L B FHRE N 0.50 X 107°—1.0 X 107°, 7 72h K 7E 120h BF 48 M BUSE UK B 42 3 Ry
0.5 107%F1 1.0 x 10°°% 5 AT WIRE L&, Cu** & B X EAMBSERE MR T HX 8%
I N AR BICIRE, TR T H xR BOERE .

22 I HNESNESENBMNXE

HEIFRANEHTHEN CEANFTEELR, SRILEK 3. 10X 10 FHRNEHSE
BENEE, AEENBRIERS, 5.0x 107 HfFE 2h WA DHAMK LYY, 120h B3
FETS, 192h FETo3R2E 80, 10.0 X 107 °4A7E 24h AR, (LA 2 KRBTV RE. 48h H L Hfa
YR, T2h IR E A LIS, T 96h E2FIET. HPHF FETIERSCYE FEREL
HE. AWFE3HEEH, B AL 48h S EBEWE X 10.0 X 107°% 7 72h FEHIEH
FEWRBE K 10.0 X 1075, Zn®* X8 1% 3C B £ 00 B VR B AR T 3o 8 45 40 2600 T 2R R BSE
YR, T RS B T xR K A BB IR

®3 " WMXELNBHELE (B)

Tab.3 The toxic effects of Zn** on amphioxus (ind.)
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Tab.4 The toxic effects of Cr>* on amphioxus

WE (1079

B 8} (h) 20 10.0 50.0 »f
EE FAER R Bk ABER T BE O OAEE O ORT Bk FEER T
6
4
3

0
24
48
96
120
144

(=23 (=)} (=23 (=)} (=) (=)} (=)}
P W o NN
w wn (] (38
—
[+ = N~ N e A = T )

W (9% [£5] —-—
(=)

216




6 REWE. LHESRIE X ARERERKNE R 607

F X EBAFR —F. 10.0 x 10 AR E#FLE 9oh B, RAE - KAKEHER, Z 12003 F
—&AKHISET, E 216h HELHIET-. £ 50.0 x 104, F 24h B, kB B i
R.96h 2B Y, ERAABERRE, FE LI, E 1200 FETE XL, & 144h &
e, o E SET A RFEIRT. WA R EHBMSE (1990) Frif s mEAMH —B. k4w
M, 4 LB AT AShET S ML BB MR BE N 50.0 x 1075 7E 120h W R BIE R E WK
50.0 x 107°,
24 WERHPCY . Zn* . CrERXEALEKIRIG

1220 LR HE, IS NSH, R SRENKEHRITHESRN XEALKY
ma iR 5, 45 R MKS.

®5 RBESMMIESEKHNK"
Tab.5 The effect of trace heavy metal on the growth of amphioxus

W TRAaKTY TREAKTFY HE HEHEM FHHE

M3 N
(x107%) EH (mg/ind)  E#&(mg/ind) (mg/ind) (%) B (%)
0 64.30 70.67 6.34 9.8
pufii:l 11.7
0 58.25 66.11 7.86 13.5
ar 0.1 44.16 54.33 10.17 23.0
Cu 19.2
0.01 52.35 60.41 8.06 15.4
. 1.0 63.33 7525 11.92 18.8
Zn 17.4
0.1 60.10 69.72 9.62 16.0
o 2.0 52.33 61.12 8.79 16.8
Cr 17.0
0.2 61.20 61.77 10.57 17.2
1) TH#KiEHz21T

ME2RRIWGEREZN. . F. BRAEF TR, BESHERERN, W5 FHE
BRLTE, XEAFEO0IX 107 °ROIX 10 HNEET, FHE20d4GE, HWEIEEN
15.4%—23.0%, P E N 192%;: £ 0.1 X 107 °H 10X 10" HMNFEET, HEIEBEN
16.0%—18.8%, P EHR 17.4%; £ 0.2 x 10" B 2.0 X 10 4FWAELET, MEEEN
16.8%—17.2%, T E K 17.0%; 3T A E 11.7%. LR EETHHE L RA
ERESESA AR TR ERFENESEBY XEANEKES —EMNEHIER.

3 4iF .
3 BAHESEREETOEAL —EREEXSIEXEAYTHE, CRENR TR, 4
5K 3h 7, SR ST iR FE T, B G EHR 2T E L.

Zh B ATE 48h B BB E N 0.50 X 107 °—1.0 x 105, #£ 72h X7 120h BF 4

LB FE 4 B4 0.5 X 10771 1.0 X 1075 7E 48h PR BF B N 10.0 x 1075, T
BWRE T CB AR EEIEN, 5 72h; 76 48h BHER L BB IR E N 50.0 X 1076, MW E
TXEMEKFEHIEH, T 120h, XEATHFILLTHEEE C®* . Zn® " C* " B &KW
HE. EUL=MELER, QP EERK, Zn* K2 O BT,
32 MEESREIWEREFTULEN, XEATFFHI. #HMEH ' (0.01 x 1075
0.1 X 107%) . Zn** (0.1 X 107°8K 1.0 X 107°). Cr** (0.2 X 10~ 2.0 x 10~ ) & EExi X B
HAEKE—EER, TRAN AR FHREILBRAZERE SRS EH A, RWHEXBARK
P, EKPHER Q8 2o’ O ERE T X EALEEEN, HFREHREKRE.
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TOXIC EFFECTS OF SEVERAL HEAVY METAL ON AMPHIOXUS
AND LIVING ACTIVITY OF BRANCHIOSTOMA BELCHERI
TSINGTAOENSIS TCHANG ET KOO

WU Xian—han, JIANG Xin-ji, ZHANG Bao-lu, QU Yan—mei
( Institute of Ocaenology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract This paper reports toxic effects of several heavy metals such as copper, zinc and
cadmium on amphioxus (Branchiostoma belcheri tsingtaoensis Tchang et Koo) and its growth.

It will make amphioxus poisoned when the contents of heavy metal ions in the sea water
exceed a concentration limit. Firstly its living activity decreases, then lost moving ability and dead,
finally decayed in its whole abdomen. The semitoxic concentration of copper is 0.5 X 107 °—1.0 x
10~% in 48 hours; the semilethal concentration of copper is 0.5 X 10 ¢ in 72 hours and 1.0 X 10~°
in 120 hours; the semitoxic concentration of zine is 50.0 X 10~°% in 48 hours, but it takes 72 hours
to get semilethal on this concentration; the semitoxic concentration of cadmium is 50.0 X 107¢ in
48hr, but it takes 120 hours to get semilethal on this concentration. The dosages of Cu’t, Zn*.
Cr®* are larger, and the death times of amphioxus are shorter. In the three heavy metals, the toxic
effects of Cu’ are the highest, Zn’* less, and Cr** the least.

The trace heavy metals are necessary to animals growth just as amphioxus. Cu’* (0.01 x 10~°
or 0.1x 107¢), Zn®* (0.1 x 107% or 1.0x 107%, Cr** (0.2% 107° or 2.0x 107% are able to
promote the growth of amphioxus, increasing its weight 5—8 percent. The growth of amphioxus can
be promoted if trace Cu’*, Zn®*, Cr** are added into the seawater.

Key words Branchiostoma belcheri tsingtaoensis Tchang et Koo Cu Zn Cr
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