®
Institut ”Jozef Stefan”
Ljubljana, Slovenija O

Experimental and field study of fractionation processes
of Sr and Mg isotopes in karst aquifer of Ljubljanica
River (Slovenia)

MiSel Gorencic¢t?, Tea Zulianil?, Sonja Lojen?!?

IDepartment of Environmental Sciences, Jozef Stefan Institute, Jamova 39, Ljubljana,
Slovenia
2Faculty of mechanical engineering, University of Maribor, Smetanova ul. 17,
Maribor, Slovenia

3Jozef Stefan International Postgraduate School, Jamova 39, Ljubljana, Slovenia

GOLDSCHMIDT VIRTUAL, 2021




o0
[ L)
L I J
®
Institut "JoZef Stefan”
Ljubljana, Slovenija 9 (]

Ljubljanica River catchment
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Ljubljana Moor
Watershed of the Ljutljanica River|
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Objectives of the study

Main objective of the project:

-The use of non-traditional isotopes (Sr, Mg) as identifiers of authigenic carbonate in terrestrial

environments.*
»1to obtain basic data on the isotopic composition of Sr and Mg in their potential sources (e.g. soil, bedrock);

» to study the isotope fractionation of Sr and Mg during leaching/dissolution/precipitation of carbonate from

source material into water;

> to assess whether and to what extent the CO, fixation in the form of authigenous carbonate in the Ljubljanica

aquifer occurs.
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Study area

AUSTRIA Table 1: Sampling point locations and
codes
Location Name Sample Code

CROATIA

Rakitna A

Grahovo B
Pivka D
Mali Otok E
F

9

Veliki Otok
Planinsko Polje

HotedrscCica 10
Logasc€ica 11
Kalce 1 H @ Water samples [] K1 - White limestone
@ Soil samples "] 33/2,3 - Dolomite with limestone
Kalce 2 G « =« Idrija fault zone [ ] 33/1,2 - White grey limestone and oolitic limestone
Geology |1 33 - Limestone and dolomite
[ | Al - Alluvium [ ] 31,2 - Dense and oolitic limestone
[ ] s - Colluvium (Holocene) [ 11/2 - and with litioti
[ ] j - Lacustrine and paludal [T 31/1 - Grained bituminous dolomite
[ E1,2 - Flysch [] T3/2+3 - Hauptdolomit
[ ] Pc,E - Foraminifera limestone [ T3/1 - Carbonate and clastic rocks, bauxite
[ ] Pc2 - Miliolite limestone [I] 2/ T2/2 - White grained dolomite and limestone
[77] Pe1 - Limestone [ 1/ T2/2 - Limestone with siliciclastic sediments
[777] K,Pc - Limestone [0 theta-1/ T2/2 - Tuff and tuffite
[ ] K2/4 - Limestone [ ] T2T3? - Dolomite, conglomerate, cherts, tuff

[ ] K2/3+4 - Red and green marlstone, "scaglia" [Z7 T2/1 - Dolomite
[ ] K2/2,3 - Rudist limestone, limestone with chert [l T1/2 - Marl, limestone and dolomite

[7] 4K2/3 - White limestone [ T1/1 - Oolitic i marl li and
[ 1K2/2 - Limestone P2 - Quartz sandstone, clay slate
Ref Rovan et al y Watel’, 12, 2064, 2020 [77] K1/2 - Dark grey limestone and grained dolomite [ ] C2 - Quartz sandstone, clay slate

119179 GOLDSCHMIDT VIRTUAL, 2021




g .,%.,

Sample preparation:

»Soil-bulk — MW digestion

»Rocks — dissolution with HNO,

»Laboratory experiments — 24/48 h extraction of soil in rain water
Measurements:

»major and trace elements determination by XRF and ICP-QMS (Agilent 7900x);

»Mg and Sr isotope ratio determination by MC-ICP-MS (Nu I, Nu Instruments, Ametek)
» Sr: separation on Sr-resin, NIST 987

» Mg: separation on AG 50W-X12 resin, DSM3
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.go Location Name |[Sample Codel Rock type
0.0 Rakitna A Dolomite
o Sioeea Grahovo B Dolomite E :
Pivka D Flysh
Mali Otok E Flysh
R ‘ Mali Otok El Limestone
u Veliki Otok F Limestone
Hotedrs¢ica 10 Dolomite
Logas¢ica 11 Dolomite
Sr isotope composition in the samples from the field Kalce 1 H Dolomite
Kalce 2 G Limestone
0,7200 - 0,7200
E E
07180 { B H 0,7180 HB ’
0,7160 - ¢ 0,7160 G
P 0,7140 11 P 0,7140 11
S 0,7120 - ® 0,7120
5 10 B 10
07100 4, - 0,7100 p T
Y [ ] [ ]
¢ 11 10 F H F E1
07080 { Ele f ] o e 0,7080 o « £5 A
H 11
0,7060 . . . . . . . . . . . . ; . | 0,7060
0 2 4 6 § 10 12 14 16 18 20 22 24 26 28 30 0,15 0,10 0,00 0,05 0,10 0,15 0,20
1/sr 59818531 (%o)
® Rocks e Soil ® Rocks e Soil
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Sr isotope composition laboratory vs. field data
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.go Location Name |[Sample Codel Rock type
0.0 Rakitna A Dolomite
o Sioeea Grahovo B Dolomite P E :
Pivka D Flysh
Mali Otok E Flysh
R ‘ Mali Otok E1l Limestone
e S u S Veliki Otok F Limestone
HotedrS¢ica 10 Dolomite
Logas¢ica 11 Dolomite
Mg isotope composition — field data Kalce 1 H Dolomite
Kalce 2 G Limestone
Bedrock - carbon.fraction Soil - bulk Rivers Sampling sites
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Results

Experimental study

Field data
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Mg?* vs. Ca?* concentrations of the water-soluble fraction of bedrocks —

laboratory experiment
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.go Location Name |[Sample Codel Rock type
0.0 Rakitna A Dolomite
o Sioeea Grahovo B Dolomite
Pivka D Flysh
Mali Otok E Flysh
R ‘ Mali Otok El Limestone
e S u S Veliki Otok F Limestone
Hotedrsc&ica 10 Dolomite
Logas¢ica 11 Dolomite
Mg isotope composition — experimental data Kalce 1 H Dolomite
Kalce 2 G Limestone
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Conclusions

»heterogeneous distribution in Sr and Mg isotopes between the potential source materials;
»Rock samples — composed mostly of carbonates — prevailing limestone and dolomite;
»Soil samples — no paedogenic carbonate;

> Field data (bedrock vs. river water) potential dissolution and/or precipitation of carbonate;
» Laboratory data (soil-bulk vs. water soluble) only dissolution;

» many results are inconclusive and need further investigation.
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