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Metals in aguatic ecosystems
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* Metals are not biodegradable and can acumulate in the sediments and organisms

or stay in the water column
* represent a serious threat to the aquatic environments and living organisms due to

their toxicity and persistance



Metals In biota
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» Sites of metal uptake in the aquatic organisms - integument, gills, the
Intestine or the combination of all of these ways

* Indicator organs — metabolically active tissues (liver, kidney), the
uptake sites for toxicants (gills, intestinal tissue)

dietborne metal uptake may be of equal or greater importance than the waterborne, but still rarely used in research



Bioindicator organisms in BIOTOXMET

Salmo trutta Linnaeus, 1758
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Continuation of the previous projects (2015-2016) —— Krka River source (KRS) was
selected as the reference, while other locations were under different anthropogenic impact:
wastewater from the screw factory (IWW), tributary Orasnica (TOR) passing nearby
wastewater basins, Krka River downstream of the municipal sewage of the Town of Knin
(KRK), tributary ButiSnica (TBU) affected by agricultural activity and Brljan Lake (KBL)
as downstream location in Krka NP —— water quality assessment by measuring physico-
chemical parameters and dissolved metals concentrations in water.
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Results

Physico-chemical parameters

- temperature, O, levels — mostly moderate and uniform

- pH — slightly alkaline environment
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7.53
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0.1
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0.01
0.2

<0.01
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KRK TOR
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Limiting values (HR-R_12)
pH7.0-9.0

Total ammonium < 0.05 mg N L
Total nitrogen < 1 mg N L1

Total phosphorus < 0.06 mg P L1
N-NO, < 0.7 mg N L
P-PO,3<0.03 mg P L
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- the highest metal concentrations in TOR (Orasnica River)

- - increase in metal concentrations observed in KRK and TBU compared to KRS
- similar trends in all samplings, but decline in metal concentrations is observed
over the years — the highest concentrations in autumn 2015
- Ag, Sn, Pb, Bi, Ti were mostly < LOD
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IWWwW Li Se Rb Mo Sb Mn Fe Co Ni Zn As Na Ca K

pg Lt mg L1
Autumn 2.73 3.72 4.70 3.74 0.21 598.5 17820 188.693 35.17 8503 0.46 261.3 174.7 30.46
2015
Spring 1.84 931 247 1.76 0.35 432.1 4300 651.406 24.43 16095 0.26 141.8 121.8 22.32
2016
Winter 7.30 239 429 1252 0.33 177.5 75.9 8.558 2.71 84.2 0.25 89.4 491.1 76.10
2021

- TOR represents the most serious threat to Krka River watercourse directly

- IWW which sometimes spill to TOR have up to 300 times higher levels of some metals — the

highest increase observed in Fe, Mn and Zn concentrations — - used in that kind of industry!
-Increase of all elements seen in anthropogenically affected locations when compared with KRS

- IWW>TOR>KRK>TBU>KBL>KRS
- Lower increase and concentrations in 2021 as a result of more efficient wastewater treatment
of the basins



Conclusions

» Poorer values of many physico-chemical parameters were recorded at TOR, TBU
and KRK compared to KRS —> often characterized as water below good quality!

« At the affected sites, the highest increase was observed for Co, Fe, Mn, Ni and Zn,
metals used in industry, but also for K, Mo, Se and Sb at IWW, TOR and TBU
compared to KRS.

« Long-term research indicated mostly comparable trends, although metal levels
slightly declined in the Krka River and its tributaries over the years, as a result of
more efficient wastewater treatment.

» All seasons will be compared within BIOTOXMET project!

* Increase in metal concentrations in all sites located downstream of the
wastewater discharges, as well as ecological disturbances of physico-chemical
parameters indicate potential danger for this sensitive karst ecosystem and the
importance of regular monitoring and protection of the Krka NP.
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