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C. Couto1,2*, C. Ribeiro1,3, A.R. Ribeiro1,4, A.S. Maia1,5, M. Santos1, M.E. Tiritan1,3,6, E. Pinto2, A.A. Almeida2. (1) CESPU, 
IINFACTS, Portugal, (2) LAQV/REQUIMTE, FFUP, Portugal, (3) CIIMAR/CIMAR, UP, Portugal, (4) LSRE-LCM, 
FEUP, Portugal, (5) CBQF, ESB-UCP, Porto, Portugal, (6) LQOF FFUP, Portugal; *cristina.couto@iucs.cespu.pt

All compartments of the biosphere are polluted 
by a variety of inorganic and organic pollutants 
as a result of anthropogenic activities altering 
the normal biogeochemical cycling [1]. In order 
to manage these pollutants, it is necessary to 
understand the relationship between the sources 
and their environmental levels, namely in river 
waters, aquatic sediments and plants [2].
The Ave estuary (water, soil and plants) was studied. 
Soils and plants were digested by a microwave 
assisted acid digestion procedure. Water, and soil 
and plant tissues digests were analysed by ICP-
MS for their trace elements concentration (Li, Be, 
Al, V, Cr, Co, Ni, Cu, Zn, Se, Mo, Ag, Cd, Sb, Ba, 
Tl, Pb and U). Other physicochemical parameters, 
such as pH, conductivity, dissolved oxygen, 
temperature, nutritive elements (nitrates, nitrites, 
ammonium, ortophosphates) and chlorophyll a 
were also determined in waters; and pH, electrical 
conductivity and salinity in soils.
To take into account the expected spatial changes 
and to look for anthropogenic influences on 
trace element and physicochemical parameters 
values, samples (water and soil) were collected 
at 4 sampling sites in Ave river in four sampling 
campaigns (May, July, November and March). 
Plants were collect in May.
According to widely accepted water quality 
guidelines for the protection of aquatic life [3], 
the Ave river water quality was found out of safe 
limits regarding several parameters. Nitrate levels 
were consistently high (> 50 mg/L in a significant 

number of samples). Trace elements mean values 
were found high for Al (1932 ppb), Cu (22 ppb), 
Se (33 ppb), Ag (0.64 ppb), Cd (0.62 ppb), Pb 
(11 ppb) and Zn (49 ppb) in Ave water samples 
[3]. Significant spatial differences were found, 
with a noticeable increasing trend from upstream 
to downstream for values of several elements. 
Sampling site 1 showed considerably higher levels 
for all trace elements and significantly higher levels 
of nutrients (e.g., nitrates and phosphates). This site 
forms a lagoon with high residence time and has an 
important natural ornithological reserve, the oldest 
one in Portugal.
Superior mean values were found for Li, Cr, Co, 
Ni, Cu, Zn, Ba Tl, Pb and U in soils. Sampling 
site 4 soil showed significantly higher levels of the 
majority of trace elements analysed.
For the different plant tissues (root, stem, leaf, 
flower and fruit) higher trace elements levels were 
generally presented in roots. Lagurus ovatus L. root 
tissue collected at sampling site 1 presented the 
highest values for most trace elements analysed. 
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