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Concentrations of Trace Metals in Tissues of Several Animals

around Syowa Station

Masao MisHIMA*, Noboru YAMAGATA* and Tetsuya TORIT**

Abstract : Concentrations of trace metals in lung, kidney and liver of
Weddell seal, Adélie penguin and snow petrel living around the Syowa Sta-
tion, Antarctica were determined by atomic absorption methods using flame
or flameless system.

The results of analysis revealed that the concentration levels of copper,
iron, zinc, cadmium and lead in the kidneys of Adélie penguin were ranging
6.5~12.4, 188~255, 26~43, <0.005~0.002 and 0.01~0.03 ug per gram dry
tissue, respectively. Copper and cadmium were found most concentrated in
the kidneys of snow petrels among the animals examined. Concentration
ratios of pairs of metals in lungs of animals showed wide ranges both among
animals and between right and left lungs except in the case of Weddell seal
in which the ratios were exceedingly similar in the both lungs, Mg/Fe being
about 0.1, Zn/Fe 0.02~0.03, Pb/Cu 0.01~0.02, and Pb/Zn about 0.004.
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Table 1. Analytical conditions in atomic absorption spectrometry (flame).

Iron Magnesium Zinc
Wavelength (nm) 248.3 285.2 213.8
Lamp current (mA) 6 10 8
Slit width (mm) 0.18 0.18 0.18
Air pressure (kg/cm?) 1.5 1.5 1.5
Air flow rate (I/min) 6.0 6.7 6.0
Acetylene pressure (kg/cm?) 0.4 0.4 0.4
Acetylene flow rate (!/min) - -, 1.0 _ 1.0 1.0
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Table 2. Analytical conditions in atomic absorption specirometry (flameless).
Cadmium Copper Lead
Wavelength (nm) 228.8 324.8 217.0
Argon gas flow rate (//min) 4.0 4.0 4.0
Argon gas pressure (kg/cm?2) 0.7 0.7 0.7
Drying voltage (V) 0.6 0.6 0.6
Drying time (s) 30 30 30
Ashing voltage (V) 1.6 1.6 1.6
Ashing time (s) 15 15 15
Atomizing voltage (V) 4.5 6.3 4.5
Atomizing time (s) 3 5 3
Cooling time (s) 30 30 30
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Table 3. Tissue concentrations of trace metals in a Weddell seal
(ug/g dry tissue).

w Lung
Kidney
Metal 1 2
Copper 1.50 3.71 5.66
Iron 366 410 143
Magnesium 42.9 62.4 104.8
Zinc 7.8 11.9 32.2
Cadmium 0.0038 0.0028 2.4999
Lead 0.029 0.044 0.033
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Table 4. Tissue concentrations of trace metals in Adélie penguins
(ug/g dry tissue).

Tissue Lung Kidney
Range Number

Metal — - Mean S. D. of 1 2
Minimum | Maximum samples

Copper 1.59 9.10 4.76 3.22 4 6.55 12.42

Iron 76 503 344 190 4 255 188

Magnesium 71.2 294.5 158.0 96.2 4 400.8 202.4

Zinc 10.4 30.5 17.2 9.08 4 43.7 26.3

Cadmium 0.008 0.0019 0.0013 0.0007 2 <0.005 0.002

Lead 0.007 0.024 0.015 0.009 4 0.032 0.015
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Table 5. Tissue concentrations of trace metals in snow petrels (ug/g dry tissue).
\\ Tissue Lung Kidney
\\ Range
Metal \\\ : 2 Minimum | Maximum Mean > D
Copper 28.95 1.11 5.58 1340.00 358.15 559.74
Iron 328 333 18 294 184 112
Magnesium 118.7 161.1 180.1 328.1 240.5 69.3
Zinc 40.7 17.7 58.8 307.6 145.1 102.4
Cadmium 0.0464 0.2531 0.1098 0.4249 0.2534 0.1162
Lead <0.06 0.091 0.461 1.353 0.906 0.319
\\\ Tissue Kidney Liver
N Number Range Number
Metal \\ of — - Mean S. D. of
N samples | Minimum | Maximum samples
Copper 5 4,94 100.27 31.47 - 30.77 8
Iron 5 93 393 303 ~102 8
Magnesium 5 70.1 180.8 142.5 - 38.5 8
Zinc 5 10.6 65.9 46.2 18.0 8
Cadmium 5 0.0006 0.1044 0.0563 0.0325 8
Lead 5 0.029 0.808 0.277 0.230 8
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Fig. 2. The ranges of tissue concentrations of trace metals in the kidneys of dif-
ferent animals (log g/g dry tissue).
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Fig. 3. The ranges of tissue concentrations of trace metals in the lungs of different
animals (log g/g dry tissue).
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Table 6. Comparison of trace metal concentrations in the kidneys
of Weddell seal and general mammalia.

Kidney (ug/g dry tissue)
Element

Weddell seal* General mammalia**
Copper 5.6 12
Iron 143 290
Magnesium 104 550
Zinc 32.2 210
Cadmium 2.5 130
Lead 0.03 4.5

* Present authors, ** BOwEN (1966).



152 ZEEX LR % . BE#D (IR

RT BKEY = v TATHFSY, 7F)—RuFy, a2 Fyop
BB L FREOMESBIEE O Hig

Table 7. Comparison of trace metal concentrations in crustacea, kidney of animals -
and sea water.

% 1 1 sk 1

Element (ig%ag?; Kidney** upg/g dry tissue Sea water***

tissue Weddell seal | Adélie penguin | Snow petrel rg/l
Copper 50 5.6 12.4 358 0.9
Iron 20 143 188 184 3.4
Magnesium 2000 104 202 240 1.29x 108
Zinc - 200 32.2 26.3 145 5
Cadmium 0.15 2.5 0.002 0.25 0.11
Lead 0.3 0.03 0.015 0.90 0.03

* VINOGRADOV (1953), ** Present authors, *** TUREKIAN (1969).
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