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1Matošević et al.: The Alps as the main source of sand for the Late Miocene Lake Pannon (Pannonian Basin, Croatia)
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3Matošević et al.: The Alps as the main source of sand for the Late Miocene Lake Pannon (Pannonian Basin, Croatia)

Sample No Alm Py Sp An Gro
Peak 1 (210-

245)
Peak 2 

(340–368)
Peak 3 

(369–380)
Peak 4 

(515–560)
Peak 5 (800-

870)
Peak 6 (870-

920) 
S11 GRANAT9.1 0.96 0.00 0.02 0.02 0.00 216.54 341.12 369.49 555.14 860.12 914.82

S11 GRANAT10.1 0.84 0.12 0.02 0.02 0.00 214.79 344.91 371.21 555.42 861.94 915.80

S11 GRANAT11.1 0.86 0.10 0.04 0.00 0.00 215.12 343.67 371.56 555.57 862.78 916.18

S11 GRANAT12.2 0.58 0.18 0.06 0.00 0.18 350.71 371.27 555.82 855.66 910.40

S11 GRANAT13.0 0.60 0.20 0.00 0.00 0.20 347.93 372.78 554.92 856.08 911.98

S11 GRANAT14.0 0.96 0.04 0.00 0.00 0.00 343.01 371.49 555.76 863.16 916.56

S11 GRANAT14.1 0.84 0.16 0.00 0.00 0.00 344.30 371.11 555.41 871.43 915.89

S11 GRANAT16.0 0.88 0.12 0.00 0.00 0.00 344.85 371.09 555.85 865.43 914.76

S11 GRANAT18.0 0.76 0.18 0.06 0.00 0.00 345.90 372.17 555.96 863.01 917.45

S11 GRANAT19.0 0.74 0.18 0.06 0.02 0.00 345.80 372.15 555.76 862.00 916.11

S11 GRANAT20.0 0.76 0.18 0.00 0.06 0.00 345.81 371.66 554.54 861.73 914.24

S12 GRANAT1.0 0.88 0.12 0.00 0.00 0.00 213.73 344.14 370.78 555.43 864.34 916.34

S12 GRANAT2.0 0.54 0.18 0.20 0.00 0.08 349.52 371.02 555.98 857.83 913.03

S12 GRANAT3.0 0.38 0.14 0.48 0.01 0.00 216.52 347.34 376.20 557.41 856.85 911.96

S12 GRANAT4.0 0.74 0.10 0.00 0.02 0.16 349.95 365.84 555.50 859.57 908.98

S12 GRANAT4.1 0.74 0.16 0.02 0.04 0.04 346.93 370.89 555.12 860.13 913.76

S12 GRANAT5.0 0.64 0.10 0.24 0.02 0.00 214.39 346.58 369.54 555.33 858.05 913.12

S12 GRANAT6.0 0.54 0.18 0.14 0.00 0.14 350.66 371.31 555.46 856.36 911.15

S12 GRANAT7.0 0.86 0.14 0.00 0.00 0.00 345.07 371.00 555.97 864.16 916.89

S12 GRANAT8.0 0.80 0.14 0.00 0.04 0.02 345.95 370.53 555.33 861.07 914.25

S12 GRANAT9.0 0.64 0.08 0.26 0.00 0.02 346.68 369.64 555.31 858.51 913.93

S12 granat10.0 0.48 0.02 0.50 0.00 0.00 346.17 371.17 555.13 855.82 911.67

S12 granat11.0 0.74 0.22 0.00 0.04 0.00 346.81 372.16 555.92 862.81 915.45

S12 granat12.0 0.58 0.14 0.00 0.02 0.26 351.90 370.48 554.09 852.69 906.66

S12 GRANAT12.1 0.54 0.26 0.04 0.02 0.14 351.62 373.71 555.23 858.51 910.91

S12 GRANAT13.0 0.72 0.18 0.08 0.02 0.00 346.03 373.14 555.75 861.87 915.90

S12 GRANAT14.0 0.78 0.00 0.00 0.00 0.22 349.47 360.90 555.05 853.90 908.24

S12 GRANAT16.0 0.44 0.12 0.32 0.00 0.12 349.73 374.25 555.11 855.37 908.79

S12 GRANAT17.0 0.78 0.20 0.00 0.00 0.02 347.57 372.70 557.21 869.23 911.49

S12 GRANAT18.0 0.00 0.26 0.62 0.00 0.12 354.76 378.38 554.82 852.60 907.33

S12 GRANAT18.1 0.00 0.24 0.62 0.00 0.14 354.86 375.50 554.84 850.93 907.34

S61 GRANAT1.0 0.46 0.06 0.48 0.00 0.00 346.79 371.81 554.68 856.63 912.12

S61 GRANAT3.0 0.74 0.18 0.02 0.06 0.00 214.53 346.87 371.08 554.85 861.20 913.21

S61 GRANAT5.0 0.72 0.16 0.02 0.10 0.00 212.82 347.12 368.52 554.39 856.88 911.49

S61 GRANAT6.0 0.72 0.06 0.20 0.02 0.00 345.00 371.94 554.67 859.51 913.86

S61 GRANAT7.0 0.48 0.02 0.46 0.00 0.04 346.41 372.75 555.08 855.28 909.96

S61 GRANAT7.1 0.40 0.20 0.20 0.00 0.20 350.17 376.20 554.27 854.14 909.32

S61 GRANAT8.0 0.72 0.00 0.08 0.00 0.20 347.39 372.13 554.23 854.73 906.60

S61 GRANAT9.0 0.40 0.20 0.20 0.00 0.20 350.90 378.82 554.19 853.24 908.11

S61 GRANAT9.1 0.48 0.24 0.00 0.02 0.26 354.63 368.39 554.46 852.19 908.51

S61 GRANAT10.0 0.62 0.14 0.20 0.02 0.02 347.10 371.26 555.34 859.15 863.44 913.55

S61 GRANAT12.0 0.72 0.12 0.02 0.02 0.12 348.24 368.22 555.15 856.84 912.11

S61 GRANAT12.1 0.58 0.10 0.30 0.02 0.00 215.49 346.48 371.35 555.03 857.93 912.70

S61 GRANAT14.0 0.88 0.12 0.00 0.00 0.00 343.64 370.73 554.69 865.81 916.12

S61 GRANAT15.0 0.80 0.10 0.00 0.02 0.08 346.50 369.89 555.24 859.41 912.41

D31 granat1.0 0.84 0.12 0.00 0.04 0.00 345.05 371.05 555.3 861.47 914.87

D31 granat4.0 0.86 0.14 0.00 0.00 0.00 345.03 372.13 555.58 864.96 916.36

D31 granat5.0 0.56 0.08 0.12 0.00 0.24 350.63 369.36 554.78 851.22 907.51

D31 granat5.1 0.84 0.16 0.00 0.00 0.00 213.59 345.25 371.17 556.27 864.84 917.56

D31 granat7.0 0.50 0.26 0.02 0.00 0.22 353.52 370.24 555.81 855.39 910.19

D31 granat8.0 0.78 0.06 0.14 0.00 0.02 215.6 345.06 371.46 556.69 861.20 912.32

D31 granat9.0 0.74 0.14 0.00 0.02 0.10 348.21 369.74 555.32 858.82 912.45

D31 GRANAT10.0 0.74 0.20 0.04 0.02 0.00 347.13 370.36 556.09 862.68 916.45

D31 GRANAT11.0 0.68 0.14 0.00 0.02 0.16 349.54 370.16 554.81 856.44 910.49

D31 GRANAT12.0 0.60 0.16 0.24 0.00 0.00 347.05 371.20 556.07 859.83 915.91

D31 GRANAT13.0 0.46 0.20 0.34 0.00 0.00 348.30 375.79 555.76 860.43 913.61

D31 GRANAT14.0 0.84 0.14 0.00 0.02 0.00 216.32 345.94 370.65 555.76 863.70 915.07

D31 GRANAT15.0 0.76 0.18 0.06 0.00 0.00 346.18 371.31 556.49 863.79 917.14

D31 GRANAT16.0 0.58 0.06 0.32 0.00 0.04 346.86 371.31 555.29 857.29 911.83

D31 GRANAT18.0 0.38 0.28 0.12 0.00 0.22 354.02 375.08 555.80 855.11 908.44

D31 granat20.0 0.40 0.14 0.34 0.00 0.12 350.64 370.47 555.00 853.81 910.42

D31 granat21.0 0.74 0.06 0.16 0.04 0.00 218.2 344.62 371.43 553.70 913.64

D31 granat24.0 0.12 0.16 0.58 0.00 0.14 353.36 372.99 554.78 850.24 907.5

D32 GRANAT1.0 0.62 0.14 0.24 0.00 0.00 346.82 370.83 555.68 860.35 915.31

D32 GRANAT2.0 0.84 0.16 0.00 0.00 0.00 345.47 371.84 556.23 864.76 917.66

D32 GRANAT3.0 0.80 0.16 0.00 0.02 0.02 346.35 371.07 555.56 863.51 914.39

D32 GRANAT4.0 0.38 0.28 0.08 0.02 0.24 354.45 374.57 554.53 854.16 907.2

D32 GRANAT5.0 0.76 0.18 0.06 0.00 0.00 346.46 371.52 556.06 863.99 916.59

D32 granat5.1 0.74 0.20 0.06 0.00 0.00 346.42 371.53 556.41 863.79 916.88

D32 GRANAT7.0 0.84 0.16 0.00 0.00 0.00 345.19 371.11 555.92 864.13 917.19

D32 GRANAT8.1 0.58 0.08 0.32 0.02 0.00 346.41 371.62 554.66 858.41 912.5

D32 GRANAT9.0 0.84 0.16 0.00 0.00 0.00 346.59 369.16 555.88 865.84 915.15

D32 GRANAT9.1 0.68 0.10 0.00 0.00 0.22 350.69 367.20 554.47 855.82 908.62

D32 GRANAT11.0 0.76 0.18 0.00 0.06 0.00 346.42 371.10 555.02 861.40 914.5

D32 GRANAT11.1 0.84 0.16 0.00 0.00 0.00 345.55 372.33 556.06 864.45 917.89

D32 GRANAT12.0 0.74 0.24 0.00 0.02 0.00 346.69 372.21 556.38 863.57 917.11

D32 GRANAT13.0 0.72 0.18 0.10 0.00 0.00 346.39 372.14 556.38 862.25 916.86

D32 GRANAT15.0 0.70 0.08 0.14 0.00 0.08 347.06 370.65 555.23 858.29 912.27

D32 GRANAT16.0 0.76 0.24 0.00 0.00 0.00 346.66 370.79 556.51 864.16 917.94

D51 GRANAT1.0 0.84 0.10 0.02 0.04 0.00 214.57 344.70 370.77 555.13 860.32 914.57

D51 GRANAT2.0 0.66 0.08 0.00 0.00 0.26 351.07 367.82 553.93 853.32 907.13

D51 GRANAT3.1 0.60 0.20 0.00 0.00 0.20 352.79 373.01 555.05 859.85 912.80

D51 GRANAT5.0 0.72 0.24 0.02 0.02 0.00 347.12 372.18 556.69 862.49 917.69

D51 GRANAT6.0 0.74 0.20 0.00 0.04 0.02 347.28 371.17 555.59 861.99 914.24

D51 GRANAT8.0 0.68 0.16 0.10 0.02 0.04 347.64 370.45 555.83 859.53 914.33

D51 GRANAT10.0 0.76 0.18 0.04 0.02 0.00 345.88 371.12 555.96 862.35 916.08

D51 GRANAT11.0 0.38 0.12 0.40 0.00 0.10 350.00 371.97 555.43 853.73 910.09

D51 GRANAT12.0 0.76 0.14 0.02 0.06 0.02 345.89 371.79 554.32 860.18 912.84

D51 GRANAT13.0 0.40 0.20 0.20 0.00 0.20 351.76 368.75 554.16 852.34 907.09

D51 GRANAT15.0 0.60 0.20 0.00 0.00 0.20 350.75 376.79 554.89 855.28 909.36

D51 GRANAT18.0 0.78 0.06 0.02 0.00 0.14 347.47 366.45 555.51 855.77 912.34

D51 GRANAT19.0 0.88 0.12 0.00 0.00 0.00 344.00 370.98 555.53 865.59 917.00

D52 granat0 0.84 0.10 0.04 0.02 0.00 344.83 370.69 555.76 861.77 915.39

D52 GRANAT1.0 0.84 0.14 0.00 0.02 0.00 213.71 344.84 371.82 555.62 862.63 916.23

D52 GRANAT2.0 0.88 0.12 0.00 0.00 0.00 344.72 370.61 555.27 865.35 915.53

D52 GRANAT3.0 0.54 0.04 0.30 0.00 0.12 348.11 370.54 554.97 853.67 909.25

D52 GRANAT4.0 0.80 0.08 0.00 0.04 0.08 218.39 346.31 369.89 554.49 858.76 911.52

D52 GRANAT5.0 0.52 0.08 0.20 0.00 0.20 350.63 369.36 554.60 852.16 908.35

D52 GRANAT6.0 0.58 0.20 0.00 0.04 0.18 351.10 372.55 554.19 855.82 908.72

D52 GRANAT7.0 0.60 0.20 0.00 0.00 0.20 348.07 371.52 554.07 856.43 911.56

D52 GRANAT8.0 0.68 0.12 0.00 0.00 0.20 350.20 368.10 555.48 855.36 909.74

D52 GRANAT9.0 0.62 0.08 0.08 0.00 0.22 350.53 367.82 554.48 852.26 909.08

D52 GRANAT10.0 0.60 0.20 0.00 0.00 0.20 347.04 371.27 555.22 859.29 913.88

D52 GRANAT11.0 0.76 0.16 0.04 0.04 0.00 346.19 370.46 555.21 861.73 914.51
Table 3.1. Raman spectroscopy of garnets from the Upper Miocene sandstones from the Sava (S) and Drava (D) depressions.
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