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S:udies on Acute Toxicities of Heavy Metals, Cyanide, and
Fluoride to Misgurnus anguillicaudatué and

Plecoglossus altivelis

Tain-sheng Lin and Hung-Chi Tang

Acute toxicities of the following reagent was examined: eight heavy metals, and two

cyanide, and two fluoride. The studies are test with Loaches (Misgurnus dnguillicaudatus )

and Ayu (Plecoglossus altivelis).
The results were as follows:

1. Acute toxicities of eight heavy metals to the Loaches have the descending order: Copper >
Mercury> Arsenic >Zinc >Iron> Cadmium > Chromium >lead. Like wrise, metal toxicities
to the Ayu have the descending order: Copper > Mercury >Zinc >Arsenic > Cadmium > Iron '
> Chromium > Lead. The TLm48 of Copper on Loaches and Ayu was 0.204pme and
0.102ppm, respectively. ’

2. Acute toxicities of cyanide and fluoride to the Loaches and Ayu have the descending order:
kaliumcyanid > Natriumcyanid > Kaliumfluorid. > Natriumfluorid. The TLm438 of
Kaliumcyanid on Loaches and Ayu was 2.949ppm and 0.04ppm, respectively.
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Table 1 The toxicity of Copper to Loaches.

*1 AHEHRZEHE

Conc. of No.of test No.of survival
Cu fish 24hrs 48hrs
0.127ppm 10 10 8
0.255ppm 10 8 3
0.510p pm 10 4 1
0.765p pm 10 3 1
1.020p pm 10 1 0
F#2 REESzEE

Table 2 The toxicity of Mercury to Loaches.

Conc. of No.of test No.of survival.
Heg fish 24hrs 48hrs
0.813ppm 10 8 5
0.960ppm 10 6 2
1.108ppm 10 2 0
1.256ppm 10 1 0
10 1 0

1.403ppm

Table 3 The toxicity of Arsenic to Loaches.

%3 MHERZBY

Conc.of No.of test y No.of survival i
As fish 24hrs 48hrs
18.934ppm 10 10 10
21.964ppm 10 7 5
24.993ppm 10 4 3
28.023ppm 10 2 1
31.053ppm 10 1 0
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%4 SHHREZ B
Table 4 The toxicity of Zinc to Loaches.

Cenc. of No.of test " No.of survival
Zn fish 24hrs 48hrs
40.868p pm 10 10 9
43.134ppm 10 10 6
45.400ppm 10 3
47.665p pm 10 0
49.930ppm 10 1 0

5 HEHE#HzBH
Table 5 The toxicity of Iron to Loaches.

Conc.of No.of test No.of survival
Fe fish 24hrs 48hrs
61.759p pm 10. - 10 10
63.819p pm 10 10 10
656:878ppm 10 10 7
€% .936ppm 10 ' 4
9,995p pm 10

%6 BURHZIEE
Table 6 The toxicity of Cadmium to Loaches.

Conc. of No. of test .No.of survival
Cd fish 24hrs ~ 48hrs
61.282p pm 10 10 10
66.847ppm 10 9 9
72.410ppm 10 7 4
77.972ppm 10 4 2
'83.533ppm 10 0 0
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x®7 SRR 2 Bk
Table 7 The toxicity of Chromium to Loaches. -

Conc.of No.of test ., No.of survival -
Cr fish 24hrs 48hrs
228.296ppm 10 6 5
238.761ppm 10 6 4
252.705p pm 10 3 2
266.744ppm 10 3 1
280.562ppm 10 3 1

%8 GEEHZEE
Table 8 The toxicity of Leéad to Loaches.

Conc.of No.of test . No.of survival
Pb fish 24hrs 48hrs
330.410ppm 10 10 7
336.417ppm 10 8 6
342.425ppm 10 5 3
348.432ppm 10 1 0
354.440ppm 10 1 0.

%9 i~ ERANESBLIIRE
Table 9 TLm of Loaches and Ayu of Metals.

" . i & p=:3

24 48 24 48
Cu 0.446 0.204 0.136 0.102
Hg 0.997 0.813 0.185 0.148
As  23.983  21.964 18.906 13.230
Za 46.035  43.886 4.545  4.091
Fe 68.966  67.250 39.916 38.901
cd 76.118  71.297 16.031 13.943
Cr 243.409  228.296 93.606 91.273

" Pb 342.425 338.420  251.741 251.741




132

| *10 SHERZBH
Table 10 The toxicity of Copper to Ayu.'

E LT

o oanl?

Conc. of No.of test No. of survival
Cu -~ fish 24hrs 48hrs
0.102ppm 10 7 5
0.153ppm 10 4 3
0.204p pm 10 1 0
0.255ppm 10 1 0
0.306ppm 10 0 0

®11 RHBRAZEH
Table 11 The toxicity of Mercury to Ayu.

r

Conc. of No.of test | No.of survival
Hg ~fish 24prs 48hrs
0.148p pm 10 7 5
0.185ppm 10 5 4
0.220p pm 10 4 2
: 0.25%ppm. 10 0 0
0.29ppm 10 0 0

£12 WHBERZEE
Table 12 The toxicity of Arsenic to Ayu.

RESRIE 23
[N

Conc.of No.of test No.of survival
As ~ fish 24hrs 48hrs
11.34lppm 10 6 6
15.118ppm 10 6 4
18.906ppm . 10 5 2
22.687ppm- - 10 2 1
26.462p pm 10 0 0

i



%13 SHERZIEH
Table 13 The taxicity of Zinc to Ayu.

Conc.of No.of test. "+ No.of survival
Zn fish 24hrs 48hrs
3.637ppm 10 8 6
4.091ppm 10 6 5
4.545ppm 10 5 2
4.999ppm 10 3 .0
5.453ppm 10 3 0

R4 EHEBERZEHE
Table 14 The toxicity of Iron to Ayu.

Conc.of No.of test . No.of survival.
Fe fish 24hrs  48hrs
36.872ppm 10 10 8
37.888ppm 10 7 6
38.901p pm 10 7 5
39.916ppm 100 5 4
40.92%9ppm 10 2 2

#£15 \UBERZBMHE
Table 15 The toxicity of Cadmium to Ayu.

Conc.of  No.of test : - No.of survival .
cd fish 24hrs 48hrs
13.943ppm 10. 7 5
14.777ppm 10 6 2
15.613ppm 10 6 2
16.449ppm 10 4 1
17.283ppm 10 4 1
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. %16 GBEERZES
Table 16 The toxicity of Chromium to Ayu.

Conc.t;f " No.of test ~ No.of survival
Cr fish . 24hrs 48hrs
91.273ppm v 10 7 5
94.772p pm 10 4 4
98.270p pm 10 3 2
101.766 ppm 10 2 2
105.263ppm 10 2 "2

R EHERZEHE
Table 17 The toxicity of Lead to Ayu.

Conc.of No.of test No. of survival
Pb . fish 24hrs 48hrs
203. 329 pm 10 ' 10 10
227.651p pm 10 8 8
239.724p pm 10 6 6
251.741ppm - 10 5 5

~ 263.699%p pm 10 4 3
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#18 FLHHRH RN
Table 18 The -toxicity of Kaliumcyanid to Loaches.

Conc.of No.of test .No.of survival:
KCN fish 24hrs 48hrs
2.499ppm - 10 9 8
2.799pm 10 8 6
3.099ppm 10 5 4
3.399p pm 10 2 0
3.699%p pm 10 0 0_

19 SALKREH Z R
Table 19 The toxicity of Natriumcyanid to Loaches.

No.of test

Table 20 The toxicity of Kaliumfluorid to Loaches.

Conc. of No.of survival -
NaCN fish 24hrs " 48hrs
2.999p pm 10 9 6
3.499p pm 10 6 2
3.998ppm. 10 2 0
"4,498ppm 10 0 0
4.998ppm 10 0 0
*20 FAFREHZETYE

Conc.of No.of test ' No.of survival -
KF fish 24hrs 48hrs
486.473ppm 10 10 6
' 496.340ppm 10 . 8 3
506.203ppm 10 .6 0
516.065ppm 10 5 0 -
525.924ppm 10 3 0
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#21 E/LHEES B
Table 21 The toxicity of Natriumfluorid to Loaches.

Conc.of No.of test -No.of survival
NaF . fish 24hrs 48hrs
554.972ppm 10 10 8
564.793ppm 10 10 7
574.610ppm 10 4
584.425ppm 10 2
594.236ppm. 10 1

22 R BRARELY  RAYLBTERE
Table 22 TLm of Loaches and Ayu of Cyanide and
Fluoride.

' g T & =1

24 48 24 48

KCN 3.099 2.949 0.050 0.040
NaCN 3.624 3.124 0.400 ©0.282
KF "516.065 = 489.762  396.962  387.350

NaF 594.236 571.338 394.811  391.584

| RB REANERZEE
Table 23 The toxicity of Kaliumcyanid to Ayu.

Conc.of No.of test No.of survival
KCN fish 24hrs 48hrs
0.04ppm 10 6 5
0.06ppm 10 4 3
0.08ppm 10 4 2
0.10ppm 10 3 0
“0.12ppm 10 0 0




%24 RAHHERZBY

Tablel 24 The toxicity. of Natriumcyanid ‘to Ayu. . oo

Conc.of No;of fes't ) ",‘No'.-'\b;f‘ sur#i"val' Foo
NaCN - fish C 2ahes’ 7 dsArsT
0.099p pm 10 10 10
0.199ppm 10 - 10 10 -
0.299p pm 10 N A
0.399p pm 10 _

- 0.499p pm 10 R 3 . .0

%25 BAHNERZEHE

Table 25 The toxicity of Kaliumfluorid to Ayu.k .

Conc.of No.of test . "% No.of survival
KF fish 24hrs . 48nrs
382.540p pm 10 10 8
387.350ppm 10 8 5 .
392.157ppm 10 7 1
396.962p pm 10 5 3 -
401.764p pm 10 2 1

%26 RIAHERZELE

Table 26 The taxicity of Natriumfluorid to Ayu.

g

Conc.of No.of test " No.of survival
NaF fish 24nrs  48hrs
372.184ppm 10 10 10
381.885ppm 10 8 7
391.581ppm . 10 6 5
401.272ppm 10 3 1
2 0

410.959ppm 10
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