Introduction

1) What do we want to study?

3) Why the Plitvice Lakes?
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Position of the Plitvice Lakes, Croatia, with sampling locations

How. carbon-based proxies In carbonate and

organic fractions of recent lake sediments

(<100 years) reflect surrounding environment

of karst lakes (the Plitvice Lakes) in order to

apply the same proxies for; further research of

older sediments.

2) Which parameters do we observe?

» (Carbonate and OM fraction

» Mineralogical composition and forms of the

carbonate fraction
« C/Nratio in OM fraction

pools in karst — open lakes

flooding years

4) What do we already know?
» (Conditions of calcite precipitation

* |ncrease in lake water temperature in the last 30
years ~0.5°C/decade (Sironic et al. 2017)

» Extreme changes in water level — dry years and

drought

o Fast calcite precipitation and exchange of carbon

 Protected area isolated from the local human impact
(agriculture, urbanization, traffic...)

drought drought extreme floods

»  3C composition in carbonate and OM
« 1%C composition in carbonate and OM

Comparison of the two lakes
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Discharge rates; Legend: 1- spring Bijela Rijeka 2- spring Crna Rijeka, 3 - the
river feeding the first L. Prosce, 4 - the outflow from the biggest Lake Kozjak
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Differences in the tWO studied lakes
through the summarized data

\0‘ »>The response of the lake
(Qa . sediment to the environmental
50(08 6\0\\5' conditions: does not depend

O particularly on the size of the lake,

but the surrounding environmental
conditions could have great
influence on  the  sediment
conditions (type and density of the
surrounding vegetation)
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FESEM photomicrographs of calcite particles

from: (a, b) Lake ProSce (P1) and (c, d) Lake
Kaluderovac (Ka1)
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P1, the deepest part (42 m)
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Lake Kaluderovac The mixing of alochotnous and

terigenous fractions was found
in the sediment on the river
mouth (P5) and an increase of
alochtonous component at
deeper parts of the lakes (P1
and Ka3) regardless of the size
of the lake.

The *C bomb peak can be
identified in the cores with

50 predominant alochtonous

fraction (P1, P95, Ka3, Ka2).
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» Extreme hydrological events can be associated with the
disturbances in the sediments and confirmed by the carbon
proxies

»Increased bioproductivity In the recent decades was
found In Lake Prosce, which can be correlated to the
observed increase of the lake water temperature in the last
30 years

This work Is presented in details in Horvatincic et al., 2017.
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The XIV™ edition of Isotope Workshop ESIR 2017, Baile Govora, Romania, 25 — 29 June 2017

Morphologic characteristics of lakes ProS¢e and Kaluderovac, 30-
year mean and standard deviations for all measured physical and
chemical parameter values of surface water in two lakes (Sironic¢ et
al., 2017), and characteristics of sediment sampling locations.

Lake Prosce Lake Kaluderovac

Lake area (km?) 0.68 0.02
Altitude (m asl) 636 505
Max water depth (m) 40 14
Temperature (°C) 1059 85573 11.9+6.5
pH 8.2 8.3
Conductivity (uS cm) 409 + 10 368 + 8
¢(HCOy") (mmol L") 44+0.1 3.9+0.1
c¢(Ca?*) (mmol L) 1.6+ 0.1 5= 0.1
¢(O,) (mmol L) 10 + 1 10 + 1
0, (%) 100 + 10 100 =10
Sediment core P1 P2 P3 Ka1 Ka2 Ka3
Water depth (m) 42 S 1 1.7 4.2 14.2
Description deepest | Sicam | Rver | offelate | tiesore | despes

part confluence | confluence part
Core length (cm) 42 37 30 22 46 32
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Various correlations of the proxies point out to the origin of their changes
along the sediment core; the significant correlations are shown with red line
pointing to the mixing of alochtonous and terrigenous material
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Kagd, the deepest part
(14.2 m)

HorvatinCi¢, N; Sironi¢, A; BaresSi¢, J; Krajcar Bronic, I; Todorovi¢, N;
Nikolov, J; Hansman, J; Krmar, M,

Isotope analyses of the lake sediments in the Plitvice Lakes,
Croatia. Central European Journal of Physics. 12 (2014) , 10; 707-
713 doi.org/10.2478/s11534-014-0490-7

HorvatinCi¢, N; Sironi¢, A; BareSic¢, J; Sondi, I; Krajcar Broni¢, |;
Borkovi¢, D, Mineralogical, organic and isotopic composition as
palaeoenvironmental records in the lake sediments of two lakes,
the Plitvice Lakes, Croatia. Quaternary International. (2017)
dx.doi.org/10.1016/j.quaint.2017.01.022 -in press

Sironi¢, A; BareSi¢, J; HorvatinCi¢, N; Brozindevic, A; Vurnek, M;
Kapelj, S, Chnanges in the geochemical parameters of karst lakes
over the past three decades - The case of Plitvice Lakes, Croatia.
Applied Geochemistry. 78 (2017) 12-22
dx.doi.org/10.1016/j.apgeochem.2016.11.013

‘-i. Hrzz

Croatian Science

This research was conducted within the scientific project
HRZZ-IP-11-2013-1623 Reconstruction of the Quaternary
environment in Croatia using isotope methods —
REQUENCRIM, the Croatian Science Foundation.



