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Å Ultra-high temperature (>300ϲC): Latium, 
Campania

Å Low to high temperature (120-250 ϲC): 
Cornwall, N German Basin, SW German 
basin, Upper Rhine Graben
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Å 6 RIS countries: Mid-Europe and IberianPeninsula

Å Unevennumberof records/countriesand spatialdistribution

Å Unevencontentof the recordsfrom severalaspects: 
analysedcomponents, analythicmethods, accuracy, 
reliability
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Å Focus: utilizedgeothermalbrinescontaininglithium

Å Brinesfrom variousdepthand temperature

Å 1134 recordswith Li concentration > 1 mg/l

Å More than90% Li c. < 10 mg/l

Å 32 recordswith Li c. > 25 mg/l

Å 896 recordswith completedataof 
Li, Ca, Mg, Na, K, NH4

+, Cl, HCO3
-, SO4

2-

Å Low numberof recordswith traceelements

Å No anion concentrationsfrom Spain and Portugal
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Å Mid-Europe only

Å HighLi concentration typicallyoccurs
in Na-chloridetype, neutralbrines



Å Heterogeneousdatasetwith a low numberof outliers, possiblyinaccuratenumbers

V Robust index: rankcorrelation

Å Spearmancorrelationcoefficient:

1. Converting actualconcentration valuesto rankvariables

2. CalculatingPearson(linear) correlationcoefficientsfor the rankvariables

Å Calculationwasrepeatedbyexcludingoutliersabove50, 25 and 10 mg/l lithium

CORRELATIONSOF THECHEMICALCOMPONENTS
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Ca Na Mg K Si Mn Fe Al HCO3
- SO4

2- NH4
+ PO4

3- NO3
- NO2

- Cl- F- Br- I-

Number of data 1105 1104 1099 1071 891 839 885 303 1034 1015 736 577 510 242 1049 659 353 306

All 0.20 0.52 0.08 0.52 -0.11 0.09 0.06 0.07 0.28 -0.04 0.31 0.01 0.04 0.19 0.48 0.09 0.58 0.54

Ĺi<50 0.19 0.52 0.07 0.51 -0.11 0.08 0.06 0.07 0.29 -0.03 0.30 0.00 0.04 0.19 0.47 0.08 0.58 0.53

Ĺi<25 0.19 0.50 0.06 0.49 -0.12 0.08 0.05 0.04 0.30 -0.02 0.26 -0.01 0.04 0.20 0.45 0.10 0.58 0.50

Ĺi<10 0.17 0.45 0.07 0.44 -0.09 0.04 0.04 -0.08 0.25 0.11 0.18 -0.01 -0.01 0.16 0.41 0.10 0.59 0.50

Major elements Complex ions Halogens

rank 

correla-

tion

Zn Sr Cu As Pb Ni U Ti Be Cr Ba Co Mo B Ag V Cs Rb

Number of data 483 380 300 280 208 208 193 132 131 130 120 111 105 78 75 43 39 30

All 0.29 0.22 0.23 0.14 0.12 0.21 -0.03 -0.04 0.04 -0.16 0.30 0.17 -0.08 0.43 -0.09 0.02 0.70 0.41

Ĺi<50 0.28 0.20 0.22 0.14 0.10 0.20 -0.04 0.00 0.05 -0.16 0.28 0.15 -0.04 0.38 -0.03 0.02 0.63 0.36

Ĺi<25 0.28 0.17 0.21 0.15 0.07 0.20 -0.04 0.04 0.03 -0.16 0.25 0.15 -0.01 0.35 0.03 0.02 0.60 0.36

Ĺi<10 0.26 0.10 0.14 0.16 -0.03 0.16 -0.13 0.13 0.07 -0.21 0.14 0.15 0.05 0.20 -0.11 -0.02 0.43 0.28

Trace elements

rank 

correla-

tion

Differencesfrom other European brineswith Li concentration higher
than15 mg/l:
Pearsoncoefficientsfrom Gourcerolet al (2024): Atlas of lithium 
geothermal fluids in Europe(Geothermics119, 102956)



PCA biplotςclustersand loadings

Å For9 chemicalcomponentswith complete
datain 896 recordsof the database(Mid-
Europe only)

Å PC1: 41% and PC2: 20,7%

Å Circlediametersareproportionalwith Li 
concentration

PRINCIPALCOMPONENTANALYSIS
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Å Resultsrelevantfor brineswith low (1-10 mg/l) Li concentrations

Å NaCltype, neutralbrinestend to containrelativelyhighlithium concentration

Å Correlatedelements: potassium(+ caesiumand rubidium), sodium;  chlorine, iodine, bromine; boron

Å Correspondingto generaltrendsin sedimentaryformationwaters

Å Weakcorrelations? Calciumand hydrogencarbonate; strontiumand barium; ammonium

SUMMARY
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