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Figure 2 - Effects of added pyrophosphate on cupric~ion activity and
toxicity of 318 g/l copper to Daphnia magna in Lake Superior water

(pH 7.5 + 0.1) (from Andrew et alﬂ (1975)).
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Filtered lake Phosphate Zn
water from: ppm pPpm
Kelley Ok .06
Long ND .04
Organic i J -
Boucher ND o2
Richard ND
Detection

limit 005 0.01
ND = Not Detectable

No data available

Table

w

Chemical data for selected lakes

Co Mn
ppm ppm
+05 233
ND ++03
.16 .09
i 0. 01

(cont.)

Ca Fe
ppm ppm
60.8 0.28
5.0 0.02
- D jegl
19.0 L
ND
Ok 0.01

Complexing capacity
micro-mole copper
per litre
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POLAROGRAPHIC RECORD

Copper peaks for culture media (BBM™)
to which copper spikes and complexing
agents have been added

(current range 10 pA)
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Figure 11:Voltammogram for clean culture medium with copper spikes and
addition of acetate on EDTA.
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TABLE 2

Water Tissue
Concentra- Duration Concentra- l
tion Wc o tion C G Bi Remarks Source of Data
ug/2 (days) ug/g ug/g x10 (W_,t,C,)
0203 (14) (0.10) (7.26) (2.42) Brook trout muscle McKim, et al
conc. (Ct)
0.03 54 0.19 3459 2.0
903 31 0.38 3.14 0.5 9-15°
0.03 239 0.96 4555 15.2
0.09 (14) (0.19) (13.6) (15.1)
0.09 54 0.39 7.49 832
0.09 133 0.78 6.40 7 i
0.09 239 1.84 8i.71 9.67
0.29 (14) (0.2 37 (27.2) (9.37)
0.29 54 1118 22.7 783
0.29 31 2.22 185 2 6.28
0.29 239 4.51 214 7:39
0.93 (14) (1.29) (93.4) (10«8
0.93 54 3554 67.4 225
0.93 131 7.78 63.9 6.88
0.93 239 8.64 41.0 4.41
2:93 (14) (1:65) (120.) (4.10)
2.93 54 9.39 180. 6.16
2.93 231 8.7 154 . 5.26
2.93 239 29 il 147%:. 4,81
0.263 (14) (0.25) (18.2) (6.90) 5°¢ Rainbow Trout Reinert et al
(whole fish)
0.263 28 0.40 14.6 556
0.263 42 0.54 13.3 S04
0.263 56 0 7 1302 5.00
0.263 70 0.94 14.0 5.34
0.263 84 1299 14.9 D50/
0.258 (14) (03551.) (37.0) (14.4) 10°c Reinert et al
0.258 28 0.58 2952 8.22
0.258 42 0.76 18.7 123
0.258 56 L0 20.4 7.90
0.258 70 1534 20.0 1.76
0+:258 84 1t/ 21.4 8.30
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Figure 1. Apparatus Arrangement for Analyses.



















Table III Arsenic in Saline Waters and Sargassum Weed (PPB)

As(I1I) As (V) MAA DMAA
Tampa Bay Causeway 9 ek B 1.45 <0.02 0.20
Tidal Flat 0.62 1.29 0.08 0.29
McKay Bay 0.06 0.35 0.07 1.00
qn1afia River (Brackish) 0.72 -- 0.16 Er,
Seawater (Sargasso Sea) 0.24 - <0.02 tr.

total 1.6 (ave. of 12)

Sargassum weed (ppm, wet)

66¢C

Burmuda Area s {7 0.010 0.184
Gulf of Mexico 0.91 4.3 0.005 0.064
2y it ¥ 0.35 Tas s 0.016

4[2.34 ppm PO4E, 35 ppb F~, 6.03 pH].
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Figure 6. Linear regressions for discrete solutions of copper and nickel and for their

mixture where the function for copper was Y=11.4+47.46 logX, for nickel was
¥=3.32+46.32 logX, for observed points for mixtures was Y=2.52+47.37 logX and
predicted line for mixtures was Y=1.99+7.05 logX. X2 test for goodness of
fit between predicted and observed=0.68 at 4 degrees of freedom(P=0.05).
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TABLE 2. RESULTS OF A LETHAL TOXICITY STUDY OF GUPPIES EXPOSED TO A MIXTURE OF Cu AND Zn.
A RELATIVE POTENCY FACTOR (u/ul) IS USED AS A MEASURE OF THE ENHANCED EFFECT.

Asséygﬁn ;Aésayéd
level level
Weight of Cu of Zn Cu and Zn 79 %
Number (g) mg/1 mg/ 1 o as Cu mg/1 log M/W* aq u/al Mortality
) 1.48 0.054 20 200 - - - - - 100
2 2.06 0.074 2027 - - - - - 100
3 031 0.036 159 0021 0.069 -1.25 0.057 2+.5 50
4 1.12 0.026 1.96 0.023 0.071 -1.18 0.066 255 70
5 1,65 0.054 1.88 0.025 0.101 -1.15 04071 2.9 90
6 1.80 0.061 2.20 0.025 0,136 -1.12 0.076 2t 90
Mean a/al=2.65
p = relative potency of Zn to Cu at each magnitude of response recorded

ay; = antilog of observed abscissal quantity log M/W'72

a = antilog of the abscissal quantity determined from the lethal response curves of Cu (Figure I)
and corresponding to the magnitude of the observed response
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N negative logarithm of lethal threshold
~
i of the metal ion.

4 ] PK%‘p = negative logarithm of the metal sulfide

solubility product.
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Figure

T

Correlation between sulfide insolubility, p:(g), and a relative measure of cation toxicity
\ S| 3

to guppies, pl. (from Shaw & Grushkin, 1957)
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