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High concentrations of cadmium in the biosphere of some world areas 
as product of human industr ia l  ac t i v i t y  have been detected (Yamaga- 
ta, 1979 and Kjellstr~m, 1979), with the highest levels in centers 
that produce paints with cadmium, lead, zinc and other pigments 
(Bauchinger et al .  1976; Gale and Wixson, 1979). 

On the other hand, more subt i le  s i tuat ions increase cadmium concen- 
t ra t ion in biological systems and mainly in human beings. Bentonic 
marine f lora and fauna concentrate th is chemical in several areas 
(Yamagata et al .  1975; Frasier, 1979; Engel and Fowler, 1979), 
which, through biological cycles reaches man. Thus populations 
that mainly feed on seafood show higher cadmium contamination inde- 
xes than populations with a more varied diet  (Schroeder and Balassa, 
1961; Kjellstr~m, 1979). 

Cadmium determination in the biosphere of Bio-Bio area, Chile (36 ~ 
38~ 71~176 is a part of the integrat ive study of the ac- 
t ion of th is element as contaminant in a highly industr ia l ized area, 
and as a potencial mutagen, carcinogen and/or teratogen on the l i -  
ving organisms of th is  area. 

In the Bio-Bio, besides being a by-product of industr ia l  contamina- 
t ion,  cadmium may also or iginate in f e r t i l i z e r s  containing phospha- 
tes used in crops, as they have a fossi l-marine or ig in ,  which is 
characterized by high cadmium impurit ies (Shroeder and Balassa, 
1963). 

MATERIALS AND METHODS 

In order to determine cadmium i t s  levels of concentration in the 
biosphere in the Bio-Bio area, in abiot ic  sources, and when going 
into the biological cycles, representative samples were taken and 
subjected to analyt ical determinations by atomic absorptimetry 
techniques. 

*Proyecto 2.08.73. Direcci6n de Investigaci6n. Universidad de Con- 
cepclon. 

640 



An atomic absorption spectrophotometer Perkin-Elmer, Model 305, was 
used. The instrumental conditions (wavelength, s l i t ,  gas flow, 
etc.) correspond with those given by Perkin-Elmer Corp., 1968. The 
technique has a sensibility of 0.04 ~g/ml by 1% absorption and its 
l imi t  determination is 0.004 ~g/ml. 

RESULTS AND DISCUSSION 

80 abiotic samples and 160 biotic samples were processed. Only 12 
samples were positive {Table I). 

Table I. Cadmium positive detection in the biosphere in Bio-Bio 
Area, Chile (36~ 71~176 

Species Site Date Concentra- 
t ion mg/kg 

Arable land I Matadero R ive r  8-11-78 30 
Hualqui 

Arable land II Araucana River 
Hualqui 8-11-78 20 

Ambrosis chamissonis, 
Levyns. Playa Blanca 19-10-79 110 

Francoa appendicut.a.ta Cav. Hualqui 15-11-78 20 

Pisum sativum L. Arable area, 15-11-78 10 
Hualqui 

Calceolaria cana Cav. Bio-Bio mouth 23-11-78 30 

Chamonilla recutita (L) Bio-Bio mouth 23-11-78 13 
Rauschert. 

Artotheca calendula (L) Bio-Bio mouth 23-11-78 10 

Ulva lactucca (L) Dichato 23- 4-79 1 

Odontesthes 
(Humbolt, 1833 Penco 23- 4-79 2 

Sea-water Dichato 23- 4-78 0.1 mg/l 

Fresh water Carampangue 
River 

(Bridges to Arauco) 1- 3-79 1.05 mg/l 
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From the analysis of the abiotic and biotic samples from the Bio- 
Bio area, Chile (36~176 71~ (see map f ig.  1} we can 
conclude that cadmium contamination is st#ll low, in spite of 
being one of the most industrialized coastal areas and that the 
arable land of the central valley is tradit ional ly fer t i l ized 
with superphosphates are as rich in phosphates as in cadmium 
(Schroeder and Balassa, 1963). 

I t  can be noted that in the geographic places where i t  was detec- 
ted, i ts  presence was always in low concentrations. This lead us 
to assume that the washing of the soll and the strong currents of 
the rivers carrying the residues to the sea, may rapCdly elimina- 
te a low and/or occasional contamination. This phenomenon, how 
ever, would present this chemical in a higher concentration in 
the coastal area; detectable in sea water and bentonic flora and 
fauna, which have a tendency to concentrate ollgoelements, a re- 
ported for other areas (Tsuchiya, 1978; Frazier, 1979; Engel and 
Fowler, 1979). But this was not the case in this area. 

Cadmium detection in some native flora species indicates that me- 
chanisms would exist in them which concentrate cadmium; ranging 
from traces up to atomic absorptiometry detectable levels (0.004 
pg/ml). 

This values indicate that the Bio-Bio area, ChCIe does not yet 
show a relevant contamination with t~is metal, which can Be 
classed as a non-essentlal oligoelement tn l~ving organisms be- 
cause i t  is toxic and has not Been detected as an integral ele- 
ment of a coenzymatic factor. 
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