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1. Introduction

The aim of this preliminary study was to apply a rapid and inexpensive, low-field magnetic susceptibility o i
method (MS) to stream sediments, as described by Scholger (1998) and Petrovsky et al. (2000), and to delineate .

polluted areas in the Kupa river basin. Geochemical characterization of the <63 um sediment fraction has already
been carried out (Franciskovic-Bilinski, 2007). Increased MS was observed in: (1) The lower stretch of the

Mreznica and Korana rivers, where several elements (U, Sb, Sn, Zr, Nb, S, Na, Ni, Se, Sr, Y, Nb) showed ¥ =
anomalously high concentrations. This region is located on the Dinaric carbonate platform and the anomalies are o ) '
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anthropogenic origin. (2) At the middle flow of Glina River, where several other elements showed anomalously high 9 ° g P ;
concentrations (Fe, Sc, V, Zr, Na, Cu, Ga, Y). The anomalies in this region are of natural origin, influenced by et orana River
Supradinaric belt with ophiolites. The MS did not detect extreme Ba anomalies, described in the same drainage

basin (Franciskovic-Bilinski, 2006). 9

In the present work we concentrated our research on the MS anomaly observed in the lower parts of the
Mreznica and Korana rivers. The study area, including 22 sampling locations, is presented in Figure 1. Sampling
station details are listed in Table 1. The pollution source in the Mreznica river was a large textile factory in Duga

Resa (near Karlovac), which burned coal for ~110 y, until 1994, all coal slag and ash were deposited directly into
the Mreznica river.
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Figure 1. Study area with sampling locations presented by circles (left) and location map for
Kupa River drainage basin within Croatia, Slovenia and Bosnia and Herzegovina

2. Materials and methods

Stream sediments were collected in April 2007 and the <2 mm fraction was prepared for analysis by air drying,
dry sieving and pulverizing. The MS was measured using MS2 (Bartington Instruments, England) and sensor
type MS2B. A Perkin Elmer SCIEX ELAN 6100 ICP-MS spectrometer (ACTLABS, Canada) was used to analyse
54 elements with the program Ultratrace 2. Analyses for C, TOC and S were performed using a LECO CS-300
(USA) instrument. Tot. combustion was at 1200°C, adding W granulate.
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Table 1. Detailed pasitions of each sampling station (sample number, locality name,
river, flows to, geographical coordinates) and MS data for each sampling station {}*10"
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3. Results

® m’fkg) Increased values of low-field MS (MS, yx10-8 m3/kqg) were observed in Mreznica River, downstream of the pollution source in Duga Resa; in the
D bset | S ] Locality River |Flows to] N(E) E(E) | MS XL

ata subset) Sampie,_ “ucah - alKoramaT75.42036 15.48325| 5.6 Korana River, downstream of Mreznica River inflow; and in Kupa River, downstream of Korana River inflow; and in Pokupsko, ~50 km
BG 212[Belav 15 ¢ MreZnica
A 210Mala Svaréa Mreznica [Korana |46.46175/15.52789| 539.2 - i

211{Donje Mrzlo Polje [Mreznica Korana  |45.46394|15.50031} 450.8 downstream of the pollution source. MS data are presented in Table 1. | | | |
221[Mala §varba  |Mre?mica [Korana |45.46331/15.54164 466-; The ICP-MS and MS data were divided into four subsets for statistical evaluation: The subset BG consists of only one sampling station (212) and
Sevni Kupi K. 45.45053| 14.85067 7. v . . . . . :
= §3?§:;§‘;:Kupi KE{;}EZ Kﬂﬁi 45 45361 14.85611] 8.0 represents the background values for Mreznica River above the pollution source. Subset A consists of three sampling stations (210, 211, 221) In
i e il s pacasl @4 MreZnica River, downstream of the pollution source. The subset K consists of eight sampling stations (200, 201, 202, 203, 204, 218, 217, 209) in
J09zaper Huigli (Eupe  pawm.  |57200 e Kupica River and in Kupa River above the Korana River inflow. Subset DS-K consists of 10 sampling stations (220, 219, 216, 215, 214, 213, 208,
'Ozali, above PP |K S 45.61303| 15. . : . . .
s i e kaa  |essmsooliss22d s 207, 205, 206) in the Korana and Kupa Rivers, downstream of Korana River inflow.
217|Levkusje Zorkovaf: Kup
. ;gg%;;'ac-\fodostaj Iéﬁf:n a itvpa; :23223; }ggggg ;gf In Table 2, statistical parameters for MS and selected elements are presented. The geoaccumulation index, Igeo (=log2(Cn/1.5Bn) where Cn =
219[Karlovao Korana [Kupa 45.48856-15.221;1; iii measured elemental concentration and Bn = background concentration; Muller, 1979) was calculated for subset A. Igeo describes the intensity of
[Re&i K Sav 45.48094|15.667 : . . . . ..
;:g;::;:;je o [sm |43s08a1sc039 1790 contamination of sediments, with respect to metal pollutants (Férstner et al., 1993). The largest Igeo values were observed for B, U, Mo and Zr.
2145savic - Kupa  Sava(a5o1LIDL376660 384 Clyster analysis of R-modality was performed on the total dataset to find the relationship between the 54 elements and MS (Fig. 2). MS clustered
213|Lijevo Sredicko  |[Kupa  {Sava 4553144 15.88928 28.4 _ _ o _ _ _
208{Polapsko Rupa Sava  |45489311601806 156  with B, Mo, Na and U. Significant correlations (>0.90) existed between MS and the following elements: B (0.96); U (0.95); Zr (0.94); Sr (0.93); Na
207|Letovanié Kupa Sava 45.50300116.20000; 2.7 2 _ M 2 _ N
205[S1s2k-Zibel Kupa Sava 45 475837 16.35972 3.5 (09 )1 O (09 )1 I (090) log-transformed. standardised
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