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Aims of the project

v’ to increase our understanding and gain new
knowledge on how fish, crustaceans, bivalves
and fish intestinal parasites (Acantocephalans)
cope with elevated metal concentrations in the
freshwater ecosystems by relating data on
metal concentrations in water, accumulated
metals and biomarker responses in biota to
data on intracellular metal mapping

v to evaluate anthropogenic impact on selected
freshwater ecosystems referring to
metal/metalloid pollution by using integrated
chemical, biochemical and biological approach
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Specific objectives

Evaluation of
metal/metalloid
accumulation n fish,
acanthocephalans,
crustaceans and bivalves

Evaluation of subcellular
partitioning of
metals/metalloids 1n fish,
acanthocephalans,
crustaceans and bivalves

Evaluation of biodiversity.
of MZB, periphyton anad
drift

Evaluation of biological
effects of contamination
on biota

Intracellular mapping of
trace metals In fish
tissues, acantocephalans
and bivalve tissues, and
correlation between two
Imaging techniques —
NanoSIMS and TEM

Integration of chemical,
biochemical and cellular
Imaging approach
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Timing of activities in the AQUAMAPMET project
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Activities in AQUAMAPMET project
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Kick-off meeting
Project Review and Progress Reports
Project Review and Final Report

Sampling of biota and water and in situ

measurement in the Krka River D
Sampling of biota and water and in situ
measurement in the Ilova River
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= Dissection and storage of tissues

] =
= Species determination - -

= Analysis of biodiversity in macrozoobenthos,
periphyton and drift
= Determination of physico-chemical parameters

in river water IZI |:|
Il

B0N
i

» Measurements of metals/metalloids
concentrations in river water

= Measurements of total metals/metalloids in

Bicloaical matahas (e s | e G
= Measurements of metals/metalloids in tissues’
cytosols and in cytosolic fractions obtained by [ - ) - | i - D |
HPLC separation

= Cellular imaging using TEM and NanoSIMS in
liver and intestine of fish, and in digestive gland _
of bivalves

= Cellular imaging using TEM and NanoSIMS in
liver and intestine of fish, and in digestive gland _
of bivalves
= &nalyses of biomarkers of general stress, and e : : : g = - g
exposure and effect of metals - - —

5 Dissemination

Project web site creation and update
Project workshops

Paper(s) submitted to CC journal(s)
Scientific meetings attendance




Study area — the Krka River ;'
1stand 2"d project year = &~
| V9 (¢
Sampling campaigns: o f;@&@
v' autumn 2015 lftkin‘fer; {
v’ spring 2016 G~ ki | River
p g K _f___ 3.-{ source
yat ! Brljan Lake
.‘ f oA
\ . S i H
g ¢ l\}
‘/ S “\‘Visovac Lake

\

\
V=

X : \
"2 Prokljan Lake ,
p .

\ -

' .
% Krka River

S Border of the Krka
National park
SIBENIK



The Krka River — sampling locations and field work
referent location — Krka River spring




The Krka River — sampling locations and field work
industrial area of Knin — river Orasnica

e ,Hot-spot” — waste waters not
adequatly treated nor managed

the capacity of galvanized zinc
plating ~100,000 tons, hot dip
galvanizing ~30,000 tons, and
heat treatment ~100,000 tons per
year



The Krka River — sampling locations and field work
downstream from Knin - wastewater discharge
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Basic physico-chemical water parameters

- temperature, mean O,
levels — moderate and
uniform Limiting values (HR-R_12)
pH — slightly alkaline pH 7.0 — 9.0
environment COD < 4mg O, L1
COD and nutrient N-NO, <0.7 mg N L2
concentrations — rather @ P-PO,3 < 0.03 mg P L1

(o)1)
Site downstream from Knin _

Ilv showed hiaher GRC (Government ofi the Republic of
generelly e g : Croeatia), 201.9. Directiveron Water Quality:
values of majority of physico- [ Standard. OfficialGazette No.96., Zagreb
chemical parameters

Both studied sampling sites — classified as
waters of very good and good water gquality.




Trace and macro-element concentrations

 significantly higher  significantly higher
values at site autumn values were
downstream from Knin: recorded for Se, Rb, Sb,
L1, Rb, Mo, Mn, Fe, Sr, U, Al, T1, V, Cr, As, Na,
and Ca Mg and K

»> 20% higher levels of Ba,
Mo, Ca, Rb

»> 2-fold higher levels of Li
and Sr

> 17-fold and| 38-fold higher i”d '”?\“St”a' efg'ue"_‘ts
levels of Fe and Mn rom the town of Knin

emerged from municipal

v' both sites in this study could be considered as
uncontaminated regarding the metal concentrations

v' “self-purification ability”




Study area — the llova River
3"9and 4t project year

Sampling campaigns:
v' autumn 2017
v’ spring 2018
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Study area — the llova River
3"9and 4t project year
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Sampling campaigns:
v' autumn 2017
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The llova River — sampl

field work
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The llova River — sampling locations and
field work

Village llova — upstream from Kutina, about 800 m from




The llova River — sampling locations and
field work

Village Trebez — 15 km downstream from Kutina




Location of anthropogenic influence

Fertilizer factory

Kutinica - before the confluence Phosphogypsum storage ponds
into llova



Phosphogypsum — a
waste by-product from the
processing of phosphate
rock In factories
producing phosphoric
acid and phosphate
fertilizers

e tilter-cake s slurredwita
the waterrand pumped o
Special’sterage ponds where
the solid partis settiedand

coveredwithrnighlyacidic
transportwater (pkH2=3)
containing high concentrations
offflueride and elevated

amounts oifheavy:metals.

IMPURITIES: radionuclides,
and trace metals like As, Pb,

= B Cd, Cr, Mn, Fe, NI, Cu, Zn,
oto: Google Earth ~ © ISRV

Phosphogypsum storage ponds



Basic physico-chemical water parameters

Location Conductivity | CODyyin0a | N-NO;- P-PO,*
mg L) % (uS cm?) (mg 0, L?) |(mgL*?) (mg L?)

- Maslenjata 8.5 8.03 1.13 0.10
' llova 82 8 755 328 9.0 2.89 0.7
' Trebe? 50 52 7.39 473 6.8 4.54 0.23
(937)
. Kutinica 2.8 36 7.63 753 6.7 2.14- 0.56
11,688

Limiting values (HR-R_4):
PH 7.0 — 9.0

Maslenjaca — only one of

_ : : COD=55mg0O, L+
all studied sampling sites —

N-NO; =1.3mg N L+
P-PO,*>=0.1 mgP L*

Dirgailye on) Wetige CuElfiy Stirjefzifel,
Ojjlelell Gz gitg N 9e(20119), Zzi¢jfee.

classified as good water
guality




Dissolved trace elements in water of Ilova
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Trace elements (normalized to Al) in surface
sediments of Ilova

2560 Cd 378 0 Pb 4461
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Ecotoxicology and Environmental Safety 163 (2018) 125-135

Contents lists available at ScienceDirect

Ecotoxicology and Environmental Safety

journal homepage: www.elsevier.com/locate/scoenv

Ecotoicology and Environmental Safety 147 (2018) 537-549

[ontents lists available at ScienceDirect

Fcotoxicology and Environmental Safety

journal homepage: www.elsevier.com/locate/ecoeny

Benthos-drift relationships as proxies for the detection of the most suitable | J

bioindicator taxa in flowing waters — a pilot-study within a Mediterranean | %
karst river

Mirela Serti¢ Peri¢™, Renata Matonifkin Kepéija®, Marko Mili%a®, Sanja Gottstein®,

Jasna Lajtner?, Zrinka Dragun", Vlatka Filipovié Marijiéb, Nesrete Krasnic‘i", Dusica Ivankovic’",
Marijana Erk”

& University of Zagreb, Faculty of Science, Department of Biology, Divisien of Zoology, Rooseveltt trg 6, 10000 Zagreh, Croatia
® Rudar Bodkovié Instituty, Division for Marine and Ervironmente! Research, Bijenitka cesta 54, 10000 Zagreb, Croatia

Science of the Total Environment 642 { 2018) 656-664

Contents lists available at ScienceDirect 1
Scien:

.o
Total Environment

Science of the Total Environment

€
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journal homepage: www.elsevier.com/locate/scitoteny

Total and cytosolic concentrations of twenty metals/metalloids in the liver
of brown trout Salmo trutia (Linnaeus, 1758} from the karstic Croatian river
Krka

Zrinka Dragun™*, Vlatka Filipovié Mariji¢®, Nesrete Krasniéi®, Dugica Ivankovié®, Damir Valic®,
Jakov Zunié®, Damir Kapetanovié®, Irena Vardié Smrzlié®, Zuzana Red¥ovié", [vana Grgié®,
Marijana Erk®

* Ruder Bolovic Instinute; Division for Merine and Envirormental Research: Laboratory for Biotogica! Effects of Metais, P.0. Box 180, 10002 Zugreh, Croatia

® Ruder Bolkovi instinee; Division for Mavine and Bnvbornental Reseaeh: Laborarory for Aquaeulnre and Pathology of Aquatie Crganisms, P.0. Box 180, 10002
Zagreh, Croatic

< University of Zugrehy Paculty of Seience; Department of Biology, Rooseveltov g & 10000 Zagreh, Croatia

Chemosphere 207 {2018) 162 173

Evaluation of architectural and histopathological biomarkers in the '
intestine of brown trout (Salmo trufta Linnaeus, 1758) challenged with .
environmental pollution

Josip Barigi¢?, Vlatka Flipovi¢ Mariji¢ >*, Tatjana Mijo%ek °, Rozelindra Co#-Rakovac 2, Zrinka Dragun °,
Nesrete Krasniéi ®, Dugica Ivankovi¢ ®, Da%a Kruzlicova ¢, Marijana Erk®

2 Ruder Bostovit Institute, Division of Materiais Chemistry, Laboratory for Biotechnology in Aguactiture, 10060 Zogreb, Croatia
® Ruder Bosfovit Institute, Division for Marine and Environmental Research, Laboratory for Biological Effects of Metals, 10000 Zagreb, Croatia
© University of $5 Cyril and Methodius, Faculty of Natural Seiences, Department of Chemistry, Ndm. | Herdu 2, 49 07 Tmava, Slovakia

Ecological Indicators 105 (2019) 188-198

Contents lists available at ScienceDirect

Chemosphere

journal homepage: www.elsevier.com/loccate/chemosphere
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Contents lists available at ScienceDirect

Ecological Indicators

journal homepage: www . elsevier.com/locate/ecolind

Comparison of electrochemically determined metallothionein )

Chogk for

concentrations in wild freshwater salmon fish and gammarids and their e

relation to total and cytosolic metal levels

Tatjana Mijofek™", Vlatka Filipovié Mariji¢®, Zrinka Dragun®, Dudica Ivankovié®,
Nesrete Krasniéi®, Marijana Erk®, Sanja Gottsteinb, Jasna Lajtnerb, Mirela Sertié Peric’b,
Renata Matonikin Kepéija®

*Ruder Bofkovid Insrimre, Division for Marine and Environmensal Research, BijeniCha cesm 54, 10000 Zagreb, Croaria
® Universiy of Zagred, Feculzy of Science, Deparanent of Bidlogy, Diviston of Zoology, Rooseveltoy 7y &, 10000 Zagreh, Croatie

Cytosolic distributions of highly toxic metals Cd and Tl and several
essential elements in the liver of brown trout (Salimo trutta L.)
analyzed by size exclusion chromatography and inductively coupled

lasma mass spectrometry

inka Dragun **, Nesrete Krasni¢i 2, Nicol Kolar ®, Vlatka Filipovi¢ Mariji¢ ?,

1sica vankovic °, Marijana Erk *

ufer Boskovié Institute, Division for Marine and Environmental Research, Laboratory for Biological Effects of Metals, Bijenitka C 54, 10002, Zagreb,
atia
wiversity of Zagreh, Faculty of Science, Department of Biology, Rooseveltav trg 6, 10000, Zagreb, Croatia
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Science of the Total Environment 650 (2019] 1079-1090

ORIGINAL SCIENTIFIC PAPER

Contents lists available at ScienceDirect

eScEnce ROATICA Croot, Chem. Acto 2018, 514}, 475-480 HKD
Science of the Total Environment . MIE Publishe ornlina: February 22, 2015 1926
HEMICA DOI: 10.5562/cca3444

journal homepage: www.elsevier.com/locate/scitoteny

Electrochemical Determination of Metallothioneins
LEva}uaFion of mulﬁ—biomarl<§r response in fish iptestine asan initial ;!1 by the Modified Brdi¢ka Procedure as an Analytical
indication of anthropogenic impact in the aquatic karst environment = . . . . .
Tool in Biomonitoring Studies

Tatjana Mijo%ek *, Vlatka Filipovit Mariji¢, Zrinka Dragun, Nesrete Krasniéi, Dugica [vankovit, Marijana Erk

Ruder Boskovic Institute, Division for Marine and Emvironmental Research, Loboratory for Biological Effects of Metals, Bifenttka c. 54 10000 Zogreb, Croatia . - " . " .y P e . u .y
Tatjana Mijo3ek,* Marijana Erle, Vlatka Filipovié Mariji¢, Nesrete Krasniéi, Zrinka Dragun, Dudica lvankovié

Ruder Bofkowic Institute, Division for Marine and Environmental Research, Bijenitka cesta 54, HR-10000 Zagreh, Croatia
* Corresponding author s e-mail address: tmijosek@irh.hr

SPECIAL ISSUE

CSIRO PUBLISHING

Ewviran Chem,
https://doi.org/10.1071/EN19165

Research Paper

Thallium accumulation in different organisms from karst
and lowland rivers of Croatia under wastewater impact

ROYAL SOCIETY

OF CHEMISTRY

Tatjana Mijosek, AP Viatka Filipovié Marfjic’,A Zrinka Dragun,A Metallo mics
Dugica lvankovid,™ Nesrete Krasnici™ Zuzana RedZovié,™ Marina Veseli,?
Sanja Goﬁstein,cjasna Lajtner,c Mirela Sertic¢ Peric’,c . . .
Renata Matonickin Kepéijac and Marijana Fri* ViSRS Oline

View Journal

ARuder Bogkovié Institute, Division for Marine and Environmental Research, Bijenitka cesta 54,
10000 Zagreb, Croatia.

PHrvatske vode, Central Water Management Laboratory, Ulica grada Vukovara 220, ' M) Check for updates ] Cha I’aCteI’izatiOI‘\ and identification Of selected
10000 Zagreb, Croatia. . . . .
CUniverswty%of Zagreb, Faculty of Science, Department of Biology, Division of Zoology, metal-blndl ng blomOIeCUIes from hepatlc and

Rooseveltov trg 6, 10000 Zagreb, Croatia. Cite this: DO 10.1029/c9mt0002 64

PCorresponding author. Email: mmijosak@irb_hr

gill cytosols of Vardar chub (Squalius vardarensis
Karaman, 1928) using various techniques of liquid
chromatography and mass spectrometryy

Nesrete Krasniéi® Zrinka Dragun, (2*® Snjeana Kazazié,” Hasan Muharemovié,”
Marijana Erk,* Maja Jordanova,® Katerina Rebok® and Vasil Kostov®



Young researchers — short-term
research visits, workshops,
courses, trainings...
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