
Dora Bjedov1, Alma Mikuška2, Lidija Begović2, Eric Bollinger3, Tamas Deme4, Tibor Mikuška1,
Attila Morocz4, Ralf Schulz3, Jens Søndergaard6, Jan Ove Bustnes5, Igor Eulaers6

Key information on environmental changes and conditions can be provided by top predators. As top predator, raptors are good

indicators of environmental pollution and they are therefore used as environmental sentinels. Among them, the white-tailed eagle,

Haliaeetus albicilla, is used for monitoring of different pollutants in wetland or marine habitats. The white-tailed eagle is a

Palearctic species, inhabiting saltwater and freshwater areas, mostly feeding on fish, waterbirds and other larger wetland related

animals. Birds with prey composition mostly consisting of fish have been shown to accumulate higher mercury (Hg)

concentrations than those whose prey composition is more terrestrial. For this purpose, we assess for the first time the

magnitude of mercury exposure in a southern population of white-tailed eagle.

Year 2014 2015 2016 2017 2018 2019

N
7 10 17 12 12 14

Mean ± SD 7.69 ± 6.03 9.04 ± 2.56 7.16 ± 2.42 4.69 ± 2.97 4.44 ± 2.23 7.85 ± 3.06

Median 3.49 8.55 7.98 4.40 5.21 7.14

Min. – max. 2.54 – 17.16 4.36 – 12.85 0.98 – 9.54 0.85 – 10.47 0.27 – 6.78 3.71 – 13.91
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Table 1. Descriptive statistics for Hg concentrations (µg g-1 dw) in body feathers of white-tailed eagle nestlings

from Nature Park Kopački rit.

► Nestlings were sampled in the Kopački rit Nature Park (Fig. 1), a protected area nationally (Nature park, Special

Zoological Reserve) and internationally (Ramsar and Biosphere reserve, IBA, Natura 2000).

► Nests were visited April-May during 2014 – 2019.

► An abdominal body feather was gently plucked and stored in a paper envelope.

► Total Hg levels were measured using a Direct Mercury Analyser (DMA-80, Milestone).

► Sex was determined from a blood clot.

► Linear mixed model (LMM) was constructed, ANOVA was performed, and the emmeans-function was used to

perform a post-hoc test.

► No previous data was reported on Hg levels in south-eastern European white-tailed

eagle populations in any matrix (e.g. eggs, feathers, blood).

► DNA-based sex determination showed 34 males, and 31 females.

► Hg was detected in all analysed feathers.

► The body feather Hg concentrations exceeded assumed biogeochemical levels

(5.00 µg g-1 dw) in 71% of the sampled nestlings though did not exceed levels at

which physiological detrimental effects are expected (40.00 µg g-1 dw).

► Hg concentrations vary significantly among the studied years, though not showing an

increasing or decreasing trend (Table 1., Fig. 2).

► Variations among the years can be explained by the availability of prey types

during the breeding season.

► Based on our results and model output, Hg levels follow a variation in dietary

preferences, opportunistic feeding and nest location in regard to proximity to

Danube.

► Hg variation is based on dietary sources warranting continued monitoring of

the Hg exposure and its pathways in this population in Kopački rit.
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Figure 1. Sampling location.

Figure 2. Hg concentrations (µg g-1 dw) in feathers of white-tailed eagle nestlings sampled during

2014 – 2019 in Nature Park Kopački rit. Individual concentrations (black dots) as well the linear

regression line (blue line) with a 95% confidence interval (dark grey area) are shown.
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