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Diverse Jurassic Magmatic Arcs of the Colombian Andes: Constraints from Petrography, Geochronology, and Geochemistry
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Sample Geological Unit SiO2 TiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O P2O5 MnO LOI Li Be Sc V Cr  Co  Ni  Cu  Zn  Ga  As Rb  Sr Cs Ba  La Ce  Pr  Nd  Sm  Eu Gd  Tb  Dy  Ho  Er  Tm  Yb  Lu  Tl  Pb Bi  Th  U  Zr Nb Y Ta Hf
Santander Massif

900857 Santa Bárbara 
Monzogranite 72.32 0.35 14.11 2.25 0.82 1.03 3.48 4.47 0.095 0.089 1.18 9.71 3.89 6.79 29.40 15.22 14.98 16.66 5.89 39.31 18.44 1.73 184.36 199.66 2.05 860.62 68.02 118.60 14.03 48.71 8.09 1.04 5.60 0.98 5.28 0.97 3.04 0.39 2.48 0.32 1.14 14.13 0.10 23.54 5.25 203.70 15.00    

900861 La Corcova Monzogranite 73.2 0.3 13.9 2.05 0.39 1.54 2.52 5.27 0.1 0.05 0.58 30.91 2.49 4.65 19.80 4.85 12.66 4.29 5.18 35.14 18.05 2.56 210.37 169.63 2.73 1626.98 83.39 158.79 17.54 64.70 8.85 1.22 6.37 0.94 4.26 0.72 2.15 0.23 1.36 0.18 1.37 17.66 0.07 32.87 2.45 205.50 10.50    
900862 La Corcova Monzogranite 69.56 0.62 16.59 1.66 0.24 1.74 3.17 5.29  0.05 0.4 31.93 2.33 4.66 13.90 1.98 16.90 3.27 5.43 26.11 17.94 1.92 230.95 130.31 2.49 1141.09 62.05 120.34 14.38 44.90 8.47 0.91 5.72 0.85 3.58 0.54 1.48 0.15 0.91 0.12 1.50 21.11 0.07 31.40 1.99 185.20 12.60    
900863 La Corcova Monzogranite 70.89 0.49 15.97 1.51 0.14 1.45 3.1 4.76  0.07 0.32 51.21 3.00 5.51 12.93 1.77 13.21 2.69 4.14 26.14 19.00 1.74 268.48 106.51 4.27 776.38 47.83 93.12 10.47 30.62 6.41 0.75 4.57 0.74 3.27 0.51 1.42 0.16 1.04 0.15 1.72 21.19 0.08 28.21 2.73 126.70 14.90    
900864 Pescadero Granite 77.24 0.11 12.8 0.47 0.04 0.05 2.48 5.35 0.01 0.42 0.9 14.18 2.10 4.82 1.59 0.95 9.89 1.47 3.71 24.68 16.49 1.61 174.06 31.62 3.12 472.12 22.26 43.30 6.38 20.33 4.95 0.56 3.20 0.60 2.95 0.54 1.68 0.24 1.72 0.25 1.39 5.59 0.10 13.13 2.98 66.80 20.90    
900867 Pescadero Granite 74.44 0.2 13.05 1.22 0.33 0.88 3.2 5.01 0.05 0.48 0.66 18.05 1.91 2.90 10.60 1.82 11.74 2.47 4.11 23.30 15.37 1.51 177.32 142.12 2.20 974.07 42.03 67.31 6.62 18.06 2.63 0.70 2.22 0.34 1.61 0.31 1.03 0.14 0.98 0.15 0.96 13.99 <0.05 20.02 2.70 124.70 10.20    
900869 Mogotes Batholith 73.36 0.29 13.99 1.63 0.46 1.48 3.47 4.42 0.076 0.66 0.66 6.60 3.00 4.90 16.00 1.20 11.00 2.90 4.70 26.00 17.00 1.60 160.00 181.00 1.60 1082.00 40.00 71.00 7.40 23.00 3.90 0.91 3.10 0.56 3.00 0.62 2.10 0.30 2.10 0.32 0.95 19.00 1.50 19.00 4.00 146.00 17.00    

900870 Santa Bárbara 
Monzogranite 72.62 0.35 14.87 1.36 0.4 0.53 2.79 5.24 0 0.045 0.85 10.43 2.11 3.11 16.00 21.35 14.89 5.64 6.04 22.97 15.30 1.81 200.42 162.32 1.30 931.13 39.41 72.24 7.96 24.80 4.36 0.82 3.26 0.53 2.66 0.49 1.57 0.20 1.36 0.19 1.07 16.28 0.05 21.79 2.99 120.60 9.50    

900871 Pescadero Granite 76.74 0.14 13.76 0.7 0.02 0.15 3.05 4.96 0 0.01 0.47 7.90 2.45 6.21 1.50 <0.5 11.75 1.20 3.41 10.88 16.58 2.13 206.12 28.22 2.38 305.76 26.67 60.42 6.95 22.45 4.71 0.38 3.13 0.54 2.79 0.51 1.73 0.24 1.74 0.26 1.35 6.00 <0.05 16.44 2.36 82.10 24.40    
900872 Pescadero Granite 72.53 0.46 16.18 1.51 0.08 0.28 3.83 4.54 0 0.05 0.54 13.11 2.25 7.42 13.64 10.99 20.79 9.48 5.70 36.08 18.01 2.24 188.11 76.99 1.90 716.50 52.02 102.88 12.70 37.45 7.88 0.87 5.64 1.03 5.36 1.01 3.18 0.42 2.72 0.40 1.24 5.62 0.15 19.12 3.21 139.00 23.40    
900873 Pescadero Granite 68.86 0.8 16.73 2.31 0.41 1.47 3.77 3.83 0 0.12 1.7 6.89 3.41 14.04 10.60 9.49 20.52 6.52 6.58 22.64 21.81 2.70 181.46 81.67 1.86 1127.95 47.39 102.77 12.15 39.48 9.11 1.26 6.81 1.32 7.29 1.33 3.78 0.47 2.97 0.39 1.19 11.16 0.14 19.19 3.83 181.00 22.10    
900874 Mogotes Batholith 71.62 0.65 15.59 1.71 0.06 0.35 3.56 4.89  0.02 0.58 29.00 2.70 6.00 24.00 1.40 15.00 4.70 5.80 56.00 19.00 1.70 147.00 268.00 2.00 1178.00 47.00 81.00 9.00 28.00 4.80 1.10 3.80 0.63 3.40 0.63 2.00 0.27 1.80 0.27 0.92 13.00 0.13 15.00 2.40 219.00 15.00    

900876 Alto de Los Cacaos 
Rhyolite 73.65 0.15 15.98 1.08 0.07 0.20 2.28 4.63  0.02 0.98 15.01 3.23 5.89 3.55 <0.5 14.00 1.91 5.01 16.74 13.69 2.36 187.26 64.74 1.59 625.42 32.37 59.60 7.80 24.88 4.61 0.67 3.45 0.63 3.62 0.73 2.55 0.39 2.81 0.43 1.29 13.86 0.34 22.79 4.52 81.80 18.80    

900881 Santa Bárbara 
Monzogranite 77.25 0.09 12.77 0.61 0.03 0.25 3.03 5.28 0.009 0.033 0.72 11.02 6.27 4.94 6.18 2.92 7.00 0.62 3.00 11.64 16.81 1.24 326.71 75.85 6.44 63.96 15.37 28.22 3.35 10.17 1.82 0.19 1.35 0.24 1.27 0.27 1.01 0.18 1.45 0.27 2.28 31.84 0.13 35.44 9.24 55.40 14.30    

900882 Santa Bárbara 
Monzogranite 71.97 0.64 13.74 2.58 0.03 2.15 2.56 3.85 0 0.108 0.92 39.57 3.98 7.53 32.30 8.31 17.41 7.22 4.84 47.59 17.55 2.23 185.44 270.25 2.65 870.94 40.13 79.30 9.48 31.38 6.14 1.01 4.08 0.77 3.86 0.78 2.42 0.34 2.22 0.34 1.23 22.65 0.09 20.74 3.91 147.40 12.10    

900887 Mogotes Batholith 74.56 0.01 14.63 1.2 0.04 0.71 3.36 4.48  0.04 0.15 8.00 3.20 4.20 4.30 1.00 12.00 0.53 5.00 10.00 14.00 1.70 201.00 36.00 1.50 358.00 19.00 43.00 5.40 18.00 4.20 0.49 2.90 0.67 3.80 0.78 2.50 0.39 2.80 0.43 1.20 23.00 0.09 20.00 3.80 57.00 20.00    
900890 San San Joaquín Rhyolite 68.54 0.63 16.54 2.46 0.2 1.58 4.41 4.25  0.1 0.38 20.55 5.67 10.73 15.30 6.56 20.61 3.10 4.93 36.38 18.12 2.96 191.69 172.24 1.74 1024.57 48.77 97.84 12.35 42.06 7.95 1.26 5.67 1.11 6.02 1.19 3.75 0.53 3.64 0.52 1.11 25.46 0.09 22.42 4.63 169.40 18.20    
900891 San San Joaquín Rhyolite 69.56 0.62 17.23 2.13 0.18 1.03 2.39 4.97  0.07 1.14 29.09 3.13 9.65 12.80 3.25 13.44 3.95 4.90 31.75 16.67 3.00 185.54 123.66 2.15 916.05 67.29 121.87 15.49 52.00 9.77 1.55 6.88 1.27 6.13 1.22 3.78 0.47 2.86 0.44 1.15 21.27 0.49 19.44 3.47 178.30 15.30    
900892 San San Joaquín Rhyolite 65.4 0.28 18.16 3.1 0.55 1.79 4.16 4.37  0.13 0.78 44.21 3.94 12.39 26.60 5.57 16.76 3.96 8.68 59.21 18.31 2.49 166.60 213.42 2.47 1408.66 58.50 114.67 13.99 45.46 8.69 1.59 6.30 1.16 5.63 1.09 3.34 0.45 3.03 0.47 1.04 19.45 0.10 18.67 4.29 226.10 15.90    

900896 Santa Bárbara 
Monzogranite 73.83 0.25 13.72 1.68 0.56 1.3 3.22 4.43 0.074 0.069 0.8 38.44 4.46 6.51 19.20 11.33 15.62 6.01 5.02 36.49 18.87 2.45 191.73 232.29 3.36 866.82 49.81 95.49 10.84 32.13 5.89 0.98 4.37 0.79 4.09 0.83 2.62 0.36 2.45 0.35 1.19 21.50 0.10 25.09 7.30 148.00 16.10    

900897 Pescadero Granite 72.35 0.08 17.15 0.84 0.05 0.2 3.46 5 0 0.03 0.84 23.78 3.92 7.96 2.89 1.50 6.09 0.33 4.81 24.35 17.26 1.64 197.33 23.77 1.83 336.63 19.17 34.57 5.88 20.63 4.91 0.53 3.00 0.64 3.48 0.66 2.05 0.30 2.07 0.32 1.27 24.10 0.07 15.10 3.76 77.50 28.00    
900898 Pescadero Granite 76.77 0.16 12.55 0.76 0.06 0.08 3.19 4.88 0.02 0.71 0.68 11.80 3.16 7.64 6.19 1.82 18.08 0.26 3.87 18.78 16.05 2.29 198.42 32.11 1.94 432.73 31.32 92.80 8.84 28.91 6.61 0.63 4.44 0.84 4.11 0.79 2.35 0.34 2.36 0.37 1.25 10.51 <0.05 20.10 2.89 121.50 27.90    
900899 Pescadero Granite 68.6 0.21 16.9 2.39 0.4 1.45 4.37 4.32 0 0.1 1.26 27.81 2.98 5.57 16.40 2.40 15.65 2.82 4.26 34.50 16.92 1.78 173.84 199.48 2.06 1277.18 42.67 73.00 7.78 25.49 4.00 1.08 3.11 0.53 2.72 0.55 1.77 0.25 1.72 0.27 0.99 15.03 <0.05 13.62 2.52 161.20 14.00    
900900 Mogotes Batholith 61.59 0.46 18.23 4.31 2.95 2.74 3.55 4.22  0.09 1.07 30.00 3.50 16.00 81.00 42.00 21.00 39.00 23.00 64.00 20.00 2.70 114.00 493.00 1.30 1222.00 55.00 106.00 13.00 46.00 7.30 1.40 5.20 0.90 4.30 0.79 2.50 0.32 2.00 0.29 0.63 27.00 0.06 18.00 3.20 190.00 12.00    
900902 Mogotes Batholith 59.21 0.52 19.51 4.49 3.23 3.51 4.13 3.52  0.09 1 23.00 2.80 14.00 78.00 35.00 20.00 27.00 16.00 60.00 21.00 2.50 135.00 540.00 1.60 1212.00 56.00 107.00 13.00 42.00 7.20 1.50 5.10 0.90 4.10 0.80 2.50 0.31 2.00 0.30 0.78 18.00 0.06 24.00 4.50 186.00 11.00    
900903 Mogotes Batholith 59.23 0.67 17.28 5.89 4.11 2.1 4.53 2.45  0.1 2.24 32.00 4.00 20.00 103.00 49.00 24.00 35.00 34.00 83.00 20.00 3.70 91.00 635.00 1.60 874.00 62.00 132.00 16.00 53.00 9.70 1.60 6.60 1.10 5.60 1.10 3.30 0.40 2.60 0.37 0.51 9.30 0.07 18.00 2.70 242.00 15.00    

900908 Santa Bárbara 
Monzogranite 75.36 0.06 12.96 1.31 0.13 1.04 2.84 5.15 0 0.045 0.18 21.75 4.48 3.76 9.90 1.90 13.12 2.33 4.28 8.36 15.78 0.96 230.41 115.65 2.67 311.96 18.95 31.24 3.37 9.79 1.81 0.40 1.57 0.32 1.75 0.42 1.32 0.22 1.60 0.27 1.44 26.73 <0.05 25.39 5.10 62.20 9.90    

900909 La Corcova Monzogranite 77.36 0.03 11.9 0.79 0.05 0.57 2.86 4.95  0.02 0.46 3.84 3.27 4.76 12.93 1.48 16.37 2.18 4.23 6.54 15.21 1.07 173.47 110.54 1.29 584.01 21.00 37.95 5.49 18.14 5.28 0.66 4.18 1.12 6.96 1.50 4.58 0.70 4.86 0.73 0.97 18.51 0.09 23.99 10.73 51.80 15.80    

900910 Santa Bárbara 
Monzogranite 66.32 0.92 14.54 6.17 2.01 2.95 2.04 1.92 0 0.178 2.34 56.53 2.71 33.07 100.30 10.73 24.32 9.65 15.81 80.38 21.39 2.79 97.05 290.50 3.31 1468.98 37.67 81.84 12.06 47.99 11.26 2.34 7.95 1.78 9.61 2.06 5.62 0.74 4.53 0.66 0.62 8.30 0.07 5.90 1.44 341.60 13.00    

900911 Santa Bárbara 
Monzogranite 76.56 0.05 12.64 1.08 0.08 0.59 3.07 4.93 0 0.057 0.18 5.96 2.11 7.24 7.32 2.06 15.51 2.53 4.09 7.84 13.81 1.08 274.10 85.01 3.03 293.18 13.92 26.09 3.01 8.98 2.31 0.41 1.75 0.42 2.56 0.53 1.63 0.26 1.82 0.27 1.70 33.51 0.09 10.90 2.36 46.50 10.80    

900916 Alto de Los Cacaos 
Rhyolite 76.89 0.02 11.97 1.01 0.02 0.14 1.78 5.72  0.01 1.62 14.44 4.91 7.77 5.75 0.48 13.51 3.93 4.47 17.27 15.33 1.45 211.04 60.02 1.83 706.72 29.29 37.89 7.95 24.47 5.54 0.85 3.95 0.88 5.26 1.14 3.67 0.57 4.11 0.65 1.49 12.08 0.61 25.67 6.34 77.40 20.90    

900917 Mogotes Batholith 67.21 0.72 16.32 3.49 1.7 1.81 3.02 3.5  0.07 1.2 33.00 3.90 12.00 50.00 32.00 21.00 20.00 13.00 50.00 20.00 1.80 160.00 407.00 2.00 1093.00 59.00 111.00 13.00 36.00 6.30 1.40 4.70 0.75 3.20 0.64 2.00 0.26 1.70 0.27 1.00 22.00 0.09 23.00 3.90 160.00 12.00    

900920 Santa Bárbara 
Monzogranite 71.68 0.29 15.13 2.01 0.54 0.71 2.79 4.63 0 0.079 1.23 31.53 4.35 8.45 34.30 8.23 18.46 3.85 4.82 40.91 18.72 2.31 205.54 253.89 3.90 1113.36 55.00 98.25 12.18 34.01 6.41 1.21 4.69 0.78 3.59 0.73 2.32 0.32 2.20 0.32 1.41 18.95 <0.05 31.48 5.75 135.50 13.10    

900921 La Corcova Monzogranite 75.45 0.13 13.65 1.26 0.09 0.72 2.2 5.23  0.05 0.45 5.86 2.32 19.25 14.19 12.51 16.28 16.88 12.16 48.58 20.60 3.66 126.33 62.66 1.14 1061.87 94.92 190.08 25.39 90.86 16.42 1.89 11.16 1.90 6.62 1.05 2.80 0.24 1.55 0.22 0.65 14.50 <0.05 20.93 2.33 192.90 11.10    
900927 Mogotes Batholith 74.56 0.16 14.32 1.06 0.22 1.02 2.48 4.84  0.04 0.69 31.00 1.90 6.50 13.00 5.10 15.00 3.70 5.00 24.00 14.00 1.20 173.00 157.00 2.60 1093.00 27.00 46.00 4.40 11.00 2.10 0.85 1.90 0.34 1.70 0.36 1.20 0.18 1.30 0.22 1.10 16.00 0.06 20.00 3.60 99.00 11.00    
900929 La Corcova Monzogranite 75.06 0.17 13.41 1.35 0.2 1.24 2.66 5.36 0 0.05 0.38 40.40 3.16 5.33 9.80 1.67 14.03 2.74 4.08 16.52 19.71 1.92 272.98 132.66 3.24 1008.78 58.66 111.15 12.26 37.11 7.08 1.04 5.40 0.98 3.76 0.66 1.78 0.20 1.27 0.19 1.77 22.31 <0.05 31.22 1.98 132.50 13.60    
900930 La Corcova Monzogranite 72.56 0.24 14.98 1.6 0.52 0.77 2.89 4.54  0.07 0.88 16.09 3.33 10.94 14.10 3.13 15.85 32.36 8.31 39.98 19.96 2.60 221.14 180.27 2.63 1103.13 55.95 113.75 13.41 37.36 8.69 1.44 6.47 1.18 5.53 1.04 2.95 0.37 2.36 0.34 1.32 20.92 0.06 30.85 2.22 205.70 14.20    
900931 La Corcova Monzogranite 74.23 0.07 15.23 0.86 0.09 0.71 3.03 4.62  0.06 0.38 8.98 6.95 5.27 8.73 2.72 18.16 7.41 4.89 16.18 21.09 1.27 290.87 62.55 2.56 315.88 19.42 38.94 4.71 17.62 3.82 0.48 2.89 0.89 5.16 1.07 3.26 0.50 3.44 0.50 1.56 22.18 0.11 16.18 8.47 60.60 15.10    

900933 Santa Bárbara 
Monzogranite 74.77 0.23 13.48 1.51 0.41 1.29 3.04 4.49 0.052 0.061 0.65 15.99 6.11 7.11 15.60 6.92 20.44 5.48 5.05 39.42 18.78 2.10 252.66 198.52 3.38 636.14 26.57 54.61 6.12 20.33 4.03 0.87 2.78 0.63 2.80 0.58 1.78 0.25 1.64 0.24 1.51 21.06 0.06 26.45 4.81 101.40 8.90    

900935 Santa Bárbara 
Monzogranite 77.88 0.08 12.65 0.34 0 0.22 3.54 4.93 0 0.02 0.39 7.16 3.99 4.19 5.27 3.49 8.94 2.30 10.72 7.65 17.28 1.08 275.07 40.96 6.36 61.73 13.57 29.79 3.50 12.07 2.20 0.17 1.52 0.36 1.93 0.46 1.58 0.27 2.02 0.32 1.63 22.37 0.24 37.41 9.79 40.30 15.70    

900936 La Corcova Monzogranite 57.13 1.31 16.06 8.58 4.11 5.89 2.81 2.56 0.3 0.17 0.94 50.04 3.26 33.72 201.10 34.19 38.40 41.61 28.33 92.70 23.32 2.46 176.93 445.77 3.46 627.56 45.01 94.18 12.06 47.28 9.33 1.43 6.76 1.73 8.96 1.93 5.72 0.79 5.10 0.71 1.05 9.34 0.09 12.74 6.67 175.20 16.40    
900937 La Corcova Monzogranite 71.18 0.42 14.18 2.49 0.67 2.27 2.54 5.01 0.1 0.06 0.93 24.35 3.92 10.28 32.60 7.72 13.77 7.92 11.55 43.96 20.06 3.44 228.58 237.63 2.24 1184.48 61.70 120.69 15.16 50.73 9.80 1.41 6.86 1.48 6.78 1.38 4.11 0.54 3.49 0.51 1.36 23.78 0.06 29.84 6.15 214.30 14.40    

900941 Santa Bárbara 
Monzogranite 72.14 0.36 14.05 2.2 0.66 1.61 3.02 4.71 0.105 0.058 0.95 21.07 3.07 7.25 27.00 9.06 18.02 5.89 6.80 42.71 17.45 2.73 168.05 317.97 1.87 1490.84 64.33 112.94 12.35 41.44 6.27 1.64 4.89 0.92 4.05 0.80 2.52 0.32 2.09 0.31 0.92 20.10 0.07 25.76 4.33 167.70 10.50    

900943 Mogotes Batholith 73.25 0.29 14.25 1.64 0.28 1.08 2.45 5.25 0.059 0.58 1.3 20.00 3.70 6.80 16.00 4.60 16.00 3.80 4.90 28.00 20.00 2.70 352.00 190.00 3.70 1464.00 76.00 112.00 16.00 52.00 9.60 1.90 8.10 2.00 10.00 2.00 5.80 0.79 5.20 0.73 2.60 19.00 <0.05 22.00 2.00 164.00 15.00    
900944 Mogotes Batholith 76.17 0.25 12.85 1.38 0.38 0.13 2.75 4.67 0.035 0.57 1.23 23.00 3.60 6.20 10.00 2.00 11.00 12.00 5.50 31.00 17.00 2.30 166.00 104.00 1.60 1257.00 58.00 91.00 13.00 42.00 7.80 1.50 5.90 1.30 5.90 1.20 3.60 0.50 3.30 0.48 1.00 18.00 0.06 19.00 3.40 119.00 20.00    

Supplementary Information
Table 1. Whole–rock chemistry in samples from plutonic rocks of the Santander Massif, Upper Magdalena Valley, and northern block of the Ibagué Batholith.
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Sample Geological Unit SiO2 TiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O P2O5 MnO LOI Li Be Sc V Cr  Co  Ni  Cu  Zn  Ga  As Rb  Sr Cs Ba  La Ce  Pr  Nd  Sm  Eu Gd  Tb  Dy  Ho  Er  Tm  Yb  Lu  Tl  Pb Bi  Th  U  Zr Nb Y Ta Hf
900945 El Uvo Rhyolite 75.80 0.15 13.06 1.01 0.21 0.65 2.62 5.45 0.026  0.95 14.42 4.25 5.54 11.30 6.49 14.67 4.65 9.34 45.91 17.54 1.22 268.34 111.33 2.41 330.61 20.55 36.71 4.59 15.42 2.98 0.50 2.23 0.54 2.75 0.60 2.02 0.32 2.37 0.41 1.98 23.35 0.14 30.89 9.01 73.60 13.00    
900946 El Uvo Rhyolite 76.81 0.12 12.68 0.85 0.19 0.69 3.00 4.91 <0.024 0.59 11.19 4.47 7.27 12.95 10.53 20.18 4.18 6.74 21.20 16.26 1.35 323.38 69.08 5.39 160.16 17.69 33.88 4.24 15.08 2.99 0.33 2.24 0.52 2.94 0.66 2.21 0.36 2.71 0.45 2.04 26.42 0.24 32.06 8.28 62.10 18.00    
900949 Rionegro Monzogranite 62.83 0.82 17.65 4.74 1.48 4.16 4.09 2.75 0.244 0.114 0.74 8.30 2.20 13.00 56.00 4.20 20.00 9.30 13.00 96.00 27.00 4.60 104.00 493.00 1.30 2693.00 127.00 238.00 31.00 120.00 18.00 3.90 13.00 2.80 13.00 2.60 7.80 1.10 7.00 0.93 0.58 11.00 <0.05 13.00 0.94 491.00 20.00    
900950 Rionegro Monzogranite 66.73 0.56 16.49 3.73 1.13 3.44 3.93 3.03 0.176 0.09 0.37 22.00 2.00 9.50 42.00 7.80 17.00 6.00 10.00 65.00 20.00 3.40 93.00 383.00 1.70 2523.00 97.00 173.00 20.00 65.00 9.30 2.60 7.50 1.20 5.30 1.00 3.30 0.40 2.60 0.40 0.50 10.00 <0.05 13.00 1.20 328.00 15.00    
900952 Rionegro Monzogranite 64.59 0.78 17.05 4.15 1.19 3.5 4.24 3.29 0.211 0.113 0.62 18.00 2.60 17.00 38.00 8.00 15.00 6.00 10.00 84.00 22.00 3.90 113.00 404.00 1.10 1979.00 98.00 199.00 24.00 93.00 14.00 3.10 11.00 2.10 9.70 1.90 5.80 0.75 5.00 0.73 0.61 12.00 <0.05 15.00 2.10 452.00 20.00    
900954 Rionegro Monzogranite 60.99 0.91 18.51 5.07 1.71 4.28 3.71 3.38 0.325 0.1 0.67 45.00 3.20 20.00 67.00 12.00 19.00 12.00 23.00 93.00 26.00 3.80 168.00 564.00 4.00 2329.00 121.00 180.00 21.00 70.00 9.60 3.00 7.50 1.30 5.20 1.00 3.60 0.49 4.00 0.67 0.87 13.00 0.16 7.20 2.20 488.00 16.00    
900962 Mogotes Batholith 70.14 0.39 15.27 2.23 0.74 2.17 3.57 4.06 0.13 0.55 1.03 17.00 4.20 7.50 26.00 6.30 19.00 5.47 4.80 36.00 19.00 2.10 177.00 420.00 1.30 1331.00 59.00 98.00 11.00 36.00 6.50 1.60 4.70 0.92 4.10 0.79 2.50 0.33 2.20 0.32 0.85 19.00 <0.05 19.00 2.80 186.00 18.00    
900965 Mogotes Batholith 73.75 0.28 13.79 1.68 0.3 1.34 2.84 5.15 0.057 0.44 0.67 23.00 2.90 7.10 16.00 6.20 20.00 3.96 3.20 30.00 20.00 2.70 290.00 121.00 2.80 1119.00 78.00 128.00 14.00 44.00 9.30 1.40 7.10 1.40 6.40 1.20 3.70 0.45 2.80 0.41 1.40 22.00 <0.05 34.00 2.40 183.00 13.00    
900966 Mogotes Batholith 72.51 0.34 14.21 2.01 0.88 0.67 3.13 4.96 0.092 0.49 1.06 52.00 4.10 12.00 23.00 3.60 19.00 3.61 3.60 45.00 18.00 2.20 254.00 173.00 3.70 1058.00 58.00 96.00 12.00 39.00 7.00 1.40 5.30 1.10 4.80 0.99 3.10 0.41 2.90 0.43 1.10 17.00 0.04 22.00 5.10 166.00 18.00    
900971 Rionegro Monzogranite 72.67 0.32 13.49 1.93 0.54 1.29 2.93 5.15 0.112 0.059 1.41 10.00 2.70 6.90 20.00 4.30 16.00 17.00 7.80 43.00 16.00 1.60 206.00 173.00 2.50 848.00 29.00 59.00 6.60 21.00 4.20 1.10 3.90 0.62 3.30 0.72 2.20 0.33 2.20 0.33 1.30 39.00 0.23 16.00 4.60 145.00 17.00 21   
900973 Rionegro Monzogranite 71.62 0.34 13.81 2.08 0.71 2.55 3.83 3.36 0.092 0.07 1.42 4.30 1.90 5.40 25.00 3.80 13.00 13.00 30.00 40.00 15.00 1.60 98.00 227.00 0.34 1074.00 35.00 65.00 7.30 24.00 4.30 1.20 4.20 0.60 3.20 0.67 2.10 0.30 2.10 0.31 0.53 9.50 <0.05 10.00 1.40 147.00 14.00 19   
900974 Rionegro Monzogranite 76.09 0.14 13.2 0.9 0.17 0.81 3.31 4.78 0.037 0.049 0.47 6.90 3.10 5.10 10.00 1.40 13.00 1.70 4.60 21.00 15.00 1.40 220.00 86.00 1.60 518.00 21.00 46.00 5.60 19.00 4.20 0.67 3.80 0.57 3.10 0.60 1.80 0.27 1.90 0.29 1.20 20.00 0.50 15.00 3.80 70.00 20.00 18   
900985 Rionegro Monzogranite 68.93 0.47 16.01 2.88 1.6 1.28 7.16 0.26 0.159 0.081 1.16 17.00 1.10 6.40 22.00 3.50 16.00 6.60 6.80 53.00 15.00 1.10 10.00 188.00 0.09 55.00 25.00 51.00 5.90 19.00 3.90 1.00 4.50 0.73 4.20 0.89 2.60 0.34 2.10 0.29 0.05 4.10 <0.05 9.10 1.40 196.00 13.00    
900990 Rionegro Monzogranite 71.65 0.32 14.34 2.44 0.68 2.58 3.42 3.28 0.101 0.087 0.91 12.00 2.00 6.00 25.00 2.50 20.00 3.00 5.20 56.00 16.00 1.20 97.00 269.00 0.42 1150.00 32.00 61.00 6.70 21.00 4.10 1.30 4.10 0.58 3.00 0.63 1.90 0.27 1.80 0.27 0.52 9.90 <0.05 8.40 2.30 161.00 13.00    
900997 Rionegro Monzogranite 51.52 2.06 16.8 9.57 4.59 7.48 3.94 1.43 0.441 0.146 1.81 12.00 2.10 29.00 201.00 64.00 33.00 42.00 38.00 100.00 22.00 2.10 24.00 521.00 0.32 420.00 24.00 55.00 7.40 28.00 6.50 2.00 6.10 1.00 5.80 1.20 3.40 0.47 3.10 0.45 0.04 6.40 <0.05 2.00 0.50 276.00 18.00    
900999 Rionegro Monzogranite 58.77 1.36 16.28 5.76 3.46 6.43 3.97 2.66 0.255 0.093 0.87 5.10 2.30 23.00 118.00 56.00 26.00 32.00 29.00 58.00 17.00 1.40 29.00 455.00 0.26 335.00 13.00 25.00 3.50 14.00 3.20 1.20 3.10 0.54 3.10 0.63 1.90 0.26 1.70 0.26 0.03 6.30 <0.05 3.70 1.30 147.00 14.00    
901002 San Martín Tonalite 74.48 0.16 13.61 2.2 0.33 1.17 4.04 3.26 0.057 0.04 0.54 4.89 1.58 3.40 12.27 4.05 20.24 2.26 80.24 26.53 15.66 0.93 49.71 114.41 0.11 916.73 14.73 27.97 3.60 13.24 2.55 0.84 2.41 0.38 2.09 0.42 1.31 0.19 1.32 0.19 0.22 7.91 <0.05 2.06 0.32 137.70 5.50    
901003 San Martín Tonalite 69.23 0.3 16.99 2.25 0.46 0.41 9.1 0.13 0.074 0.13 0.84 7.86 1.70 5.20 10.20 4.32 9.04 1.43 7.04 203.20 18.17 1.45 1.60 116.75 <0.05 132.92 17.63 39.79 5.51 19.41 4.19 0.96 4.05 0.70 4.05 0.84 2.50 0.34 2.20 0.31 <0.01 13.13 <0.05 2.11 0.53 199.40 5.30    
901004 San Martín Tonalite 75.33 0.14 13.58 1.58 0.33 0.22 4.43 3.37 0.047 0.04 0.82 7.99 1.17 2.13 12.15 5.24 19.56 9.91 4.40 30.64 12.59 0.89 53.96 116.32 0.13 1081.52 14.62 25.83 3.22 11.16 2.07 0.78 1.75 0.26 1.33 0.29 1.00 0.16 1.19 0.20 0.22 3.19 <0.05 1.93 0.54 109.20 4.50    
901032 San Martín Tonalite 65.24 0.7 16.94 4.77 0.83 2.05 6.68 1.69 0.118 0.15 0.53 3.49 1.30 10.97 23.18 4.36 10.50 1.79 6.90 81.75 20.62 1.10 28.83 229.94 0.16 1186.40 22.73 51.03 6.21 25.10 5.79 3.68 5.92 0.91 5.44 1.11 3.29 0.47 3.10 0.48 0.11 6.10 <0.05 1.70 0.39 777.00 9.40    
901033 San Martín Tonalite 74.96 0.18 13.41 1.74 0.35 0.67 4.25 3.77 0.04 0.03 0.49 1.62 1.60 2.15 9.45 3.11 19.88 1.20 5.49 25.01 15.73 1.01 74.66 88.94 0.12 1130.75 24.06 49.69 5.38 18.03 3.55 0.81 3.49 0.46 2.45 0.48 1.41 0.21 1.43 0.21 0.27 8.90 <0.05 3.27 0.47 152.10 6.30    
10VDL05 La Corcova Monzogranite 68.37 0.6 15.35 3.66 1.03 2.5 3.01 4.22 0.2 0.15 0.91  4.21 10.99 46.00 8.00 6.38 6.43 10.83 65.00 19.89 2.95 144.63 255.79 2.10 1058.47 78.63 138.25 14.65 54.01 9.16 1.76 7.02 1.14 6.21 1.27 3.49 0.49 3.30 0.52  15.86 0.08 22.66 3.12 340.49 16.44 34.6 1.17 7.81
10VDL22* Pescadero Granite 71.3 0.38 14.66 2.26 0.72 1.94 3.62 4.03 0.12 0.13 0.84  4.37 6.52 24.00 7.00 3.06 6.41 4.80 46.00 16.37 2.81 131.22 261.65 1.53 962.73 56.70 94.82 9.36 32.13 5.26 0.95 3.73 0.55 3.55 0.73 2.12 0.32 2.54 0.38 - 12.01 0.07 19.66 2.65 229.55 16.70 22.1 1.17 5.71
10VDL28* Mogotes Batholith 64.23 0.61 15.36 4.04 1.91 3.26 3 4.05 0.2 0.08 3.29  2.39 10.11 80.00 42.00 9.98 28.12 11.62 63.00 19.16 1.95 139.49 429.16 0.84 935.95 60.50 104.75 10.79 39.27 6.01 1.37 4.31 0.61 3.49 0.72 1.91 0.27 1.89 0.30  12.78 0.05 18.31 2.93 216.33 11.52 18.8 0.96 5.55
10VDL31* Mogotes Batholith 68.26 0.5 15.01 3.31 1.48 2.74 3.11 3.71 0.17 0.07 1.38  4.62 9.60 56.00 36.00 6.77 25.31 7.32 55.00 19.16 2.93 113.94 429.31 1.18 702.57 59.62 105.70 11.08 40.31 7.16 1.37 5.30 0.79 4.72 0.96 2.61 0.38 2.74 0.38  14.47 0.07 22.61 6.08 196.29 14.11 27.3 1.54 4.96
10VDL32* Mogotes Batholith 69.61 0.43 15.33 2.67 0.92 2.62 3.46 3.97 0.16 0.07 0.84  3.92 6.04 37.00 7.00 4.28 6.91 14.99 39.00 18.01 6.10 128.38 409.77 1.76 985.71 47.44 81.08 8.27 29.69 4.56 1.10 3.15 0.44 2.88 0.55 1.62 0.23 1.77 0.29  14.98 0.04 18.50 3.24 211.24 13.43 15.9 1.12 5.09
10VDL54* Rionegro Monzogranite 76.9 0.1 12.9 0.7 0.1 0.3 3.5 4.8 0 0.04 0.5  4.40 5.90 2.00 6.00 0.50 3.00 3.70 17.00 16.50 2.00 174.00 25.50 0.90 216.90 20.90 40.80 4.70 18.50 4.30 0.40 3.80 0.80 5.00 1.20 3.40 0.60 4.10 0.60  23.60 0.10 14.50 3.80 60.20 21.10 32.8 2.88 2.19
10VD659* Rionegro Monzogranite 64.1 0.7 17.6 4.2 1.3 3.8 4 3 0.2 0.101 0.7  2.90 8.30 57.00 5.00 6.10 5.60 6.80 77.00 23.70 2.50 66.10 448.20 1.10 1986.30 130.30 220.10 22.60 84.10  2.40 9.90 1.30 8.40 1.70 4.50 0.70 5.00 0.70  7.90 0.10 12.10 1.40 463.80 15.10 43.6 1.1 10.04

Upper Magdalena Valley
Sample Geological Unit SiO2 TiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O P2O5 MnO LOI   Sc V Ga Co Ni Cu    Rb Sr Cs Ba La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu  Pb  Th U Zr Nb Y Ta Hf

900691 Algeciras Monzogranite 78.03 0.045 12.37 0.54  0.466 3.62 4.49 <0.0240 0.31   3 <66 14 4.1 0.92 4.3    74 66 0.23 675 12 25 3.4 13 2.7 1.1 1.9 0.31 1.3 0.22 0.65 0.08 0.54 0.08  12  4 0.38  7.5 7.2   
900692 Algeciras Monzogranite 74.71 0.23 13.25 1.64 0.433 1.47 3.5 4.26 0.066 0 0.3   6 <66 17 7 4.3 5.7    117 238 0.45 782 45 73 7.3 25 3.8 1.4 3.4 0.55 2.6 0.55 1.8 0.25 1.7 0.28  9.3  9 1  10.6 18   
900694 Algeciras Monzogranite 67.33 0.526 14.72 4.07 1.58 3.19 3.1 4.39 0.186 0.07 0.62   12 73 17 13 9.5 13    135 454 0.89 955 53 108 12 47 7.9 2.4 6.5 1.1 4.8 0.96 3 0.4 2.7 0.41  12  10 2.2  16.6 26   
900697 Algeciras Monzogranite 73.6 0.256 14.04 1.67 0.632 0.31 3.8 4.42 0.09 0.04 1.17   5 <66 14 7 3.1 5.6    118 142 0.46 857 37 68 6.4 22 3.4 1.6 3 0.46 2 0.38 1.3 0.17 1.2 0.19  3.8  12 3.3  8.9 12   
900698 Teruel Quartz Latite 62.94 0.707 15.33 5.32 2.43 4.644 3.267 3.354 0.206 0.104 1.48   18.57 112 19.64 20.45 18.32 10.98    87.22 618.4 1.83 1277 39.62 74.68 8.49 33.11 6.46 2.7 5.24 0.94 4.6 0.91 2.86 0.36 2.37 0.36    9.91 2.09 199.8 8.6 25.8   
900699 Algeciras Monzogranite 65.13 0.52 15.73 4.12 1.34 3.65 3.65 4.43 0.187 0.07 0.9   12 73 20 8.4 9.2 7.2    121 677 0.75 1564 73 139 16 64 10 3.5 9 1.4 6.4 1.2 3.9 0.5 3.3 0.49  13  13 2.9  17.8 35   
900703 Algeciras Monzogranite 66.07 0.545 15.51 4.09 1.48 3.42 3.39 4.54 0.186 0.07 0.43   13 <66 19 12 9.3 21    117 564 0.64 1452 83 146 16 56 9.4 3.1 8 1.3 5.9 1.2 3.8 0.49 3.3 0.51  11  11 2.3  19.2 35   
900704 Algeciras Monzogranite 75.04 0.217 13.03 1.54 0.4 1.36 3.5 4.15 0.06 0 0.57   4 <66 17 9.2 3.3 6.1    107 243 0.28 777 38 61 5.9 20 3.1 1.4 2.9 0.44 2.1 0.44 1.6 0.22 1.7 0.27  9.5  15 2.7  12.4 16   
900706 Algeciras Monzogranite 69.51 0.416 14.46 3.12 1.08 2.59 3.46 4.37 0.139 0.05 0.58   9 <66 18 11 7.4 10    146 414 0.64 1002 55 100 11 38 6.6 2.3 5.7 0.93 4.2 0.81 2.7 0.35 2.4 0.38  9.2  18 4.2  18.3 25   
900708 Algeciras Monzogranite 67.59 0.468 14.54 3.67 1.36 3.12 3.33 4.33 0.167 0.05 1.16   13 <66 19 10 10 23    145 602 0.69 999 67 114 13 45 7.9 2.4 6.4 1.1 4.8 0.98 3.1 0.41 2.8 0.43  10  22 4.5  16.9 29   
900709 Algeciras Monzogranite 69.25 0.471 14.2 3.56 1.18 2.58 3.27 4.56 0.164 0.07 0.51   13 <66 20 11 8.3 20    203 420 0.88 1051 67 122 14 48 8.2 2.5 6.8 1.1 5.2 1 3.4 0.44 3 0.47  9.9  28 6.1  18.6 30   
900711 Algeciras Monzogranite 68.16 0.501 14.33 3.81 1.35 2.69 3.3 4.25 0.169 0.06 0.89   14 <66 19 13 9.9 36    151 569 0.68 1029 64 122 15 52 9 2.7 7.2 1.3 5.6 1.1 3.6 0.48 3.3 0.51  9.5  20 4.1  18.5 33   
900712 Teruel Quartz Latite 65.96 0.478 15.89 3.87 1.5 3.707 3.836 3.341 0.163 0.09 0.91   13.27 66 19.99 15 12.67 13.95    115.33 596.65 1.05 1457.31 42.26 74.3 8.84 29.49 5.33 2.89 4.4 0.77 3.52 0.73 2.28 0.3 2.08 0.33    10.98 2.62 177.6 7.7 21.33   
900713 Teruel Quartz Latite 66.35 0.494 15.47 3.63 1.44 2.733 4.379 3.575 0.179 0.109 1.41   12.39 66 19.01 11.52 8.84 8.53    114.13 398.41 0.66 1596.15 44.38 80.73 9.72 35.35 6.24 3.12 5.09 0.89 4.1 0.85 2.69 0.36 2.44 0.39    11.3 2.5 192.4 8.8 24.41   
900715 Garzón Granite 72.9 0.3 14.1 1.7 0.36 1.4 4.66 3.4 0.08 0 1   3.47 31.44 13.22 7.41 4.07 2.89    87.9 366.03 0.36 691.91 29.73 51.42 5.93 19.98 3.05 1.23 3.07 0.39 1.81 0.36 1.14 0.16 1.13 0.18  4.89  7.94 1.71 133.25 6.9 11.09   
900716 Garzón Granite 69.7 0.4 14.9 2.82 0.83 1.4 4.42 3.6 0.13 0.01 1.64   5.35 38.42 15.8 8.05 4.16 11.6    89.34 329.22 0.35 942.55 30.61 56.59 6.54 24.69 3.97 1.49 3.85 0.51 2.53 0.48 1.48 0.21 1.37 0.21  5.22  5.53 1.33 133.25 7.5 13.9   
900718 Altamira Monzogranite 74.9 0.26 13.3 1.48 0.26 1.08 3.31 4.87 0.059 0.04 0.41   3.2 25.1 13.8 10.5 1.7 3    139.8 156.1 0.8 674.1 43.1 63.6 8.4 29.5 4.8 1.4 4.9 0.7 3.6 0.7 2.3 0.3 2.3 0.3  14.7  14.9 2.5 140.7 11.8 22.2   
900734 Altamira Monzogranite 70.5 0.4 14.7 2.56 0.72 1.75 3.59 4.46 0.112 0.06 0.97   6.5 27.5 15.9 8.6 5.1 10.3    128 305 1.1 1124.4 55.3 77.4 14 46.2 8.5 2.2 7.9 1.1 5.3 1 3.3 0.4 3 0.4  10.6  9.7 2.6 236.9 9.8 29.2   
900745 Altamira Monzogranite 78 0.13 12.4 0.63  0.24 3.61 4.56 <0.0240.06 0.4   1.3 16.3 17.4 7.8 2.6 5.3    230 21.4 1.9 81.6 56.6 39.1 6.6 16.7 1.5 0.3 2.2 0.2 1 0.2 0.9 0.2 1.4 0.2  14.7  22.5 4.1 <130 18.3 10.9   
900749 Altamira Monzogranite 74.7 0.27 13.4 1.42 0.21 1.08 3.28 5.07 0.052 0.04 0.38   3.2 20.2 13.8 10.4 2.8 6.2    128.2 174.3 0.8 678.2 42 77.8 9.5 31.5 5.9 1.3 5.8 0.8 4.5 0.9 2.9 0.4 2.7 0.4  16.6  11.9 1.7 148.1 13.3 27.4   

900764 Sombrerillo Quartz 
Monzonite 67.613 0.514 16.707 2.779 0.423 2.296 3.917 5.71 0.095 0.059 0.35   10.29 24.38 19.62 8.69 5.69 19.24    184.5 344.7 3.92 1416.9 59.46 122.68 14.44 52.98 8.76 2.34 8.51 1.23 5.97 1.2 3.72 0.51 3.48 0.54  20.36  29.22 5.36 444 13.5 30.78   

900765 Sombrerillo Quartz 
Monzonite 52.932 1.195 18.06 10.382 6.375 9.285 2.845 2.541 0.209 0.177 3.96   54.74 319.3 21.43 38.4 29.59 54.31    93.93 543.9 1.06 673.2 14.46 32.05 4.52 20.36 4.7 2.05 4.64 0.76 4.16 0.82 2.34 0.31 1.99 0.28  6.54  0.93 0.38 <130 0 19.25   

900766 Sombrerillo Quartz 
Monzonite 58.662 0.829 16.333 7.671 3.74 6.873 3.254 2.628 0.175 0.161 0.53   38.36 168 19.9 26 26.16 84.75    96.92 515.5 2.51 786.2 29.96 63.54 8.52 34.42 7.24 2 7.11 1.15 6.19 1.29 3.81 0.54 3.63 0.56  11.91  11.32 2.29 303 7 31.57   

900768 Sombrerillo Quartz 
Monzonite 56.883 1.068 17.054 8.886 4.561 7.602 2.99 1.623 0.274 0.196 1.33   31.82 201.7 20.18 29.16 22.96 26.61    49 686 2.04 530 24.19 52.04 6.84 28.35 5.87 1.89 5.63 0.93 4.68 0.93 2.79 0.38 2.53 0.38  9.29  6.28 1.71 162.9 5.9 23.58   

900769 Sombrerillo Quartz 
Monzonite 59.819 1.09 16.755 6.773 1.874 4.482 3.83 5.47 0.377 0.114 0.91   22.47 117.63 20.72 24.71 12.78 50.53    140.47 687.56 1.39 1825.8 35.93 77.32 9.98 41.87 8.61 3.77 7.94 1.28 6.18 1.24 3.7 0.5 3.29 0.5  14.13  8.25 1.72 281 8.7 31.03   

Table 1. Whole–rock chemistry in samples from plutonic rocks of the Santander Massif, Upper Magdalena Valley, and northern block of the Ibagué Batholith (continued).
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Sample Geological Unit SiO2 TiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O P2O5 MnO LOI Li Be Sc V Cr  Co  Ni  Cu  Zn  Ga  As Rb  Sr Cs Ba  La Ce  Pr  Nd  Sm  Eu Gd  Tb  Dy  Ho  Er  Tm  Yb  Lu  Tl  Pb Bi  Th  U  Zr Nb Y Ta Hf
900781 Mocoa Monzogranite 59.64 1 17.8 5.54 1.85 4.29 4.15 4.42 0.367 0.104 0.37   19.52 94.2 22.5 23.38 8.65 35.87    80.17 620.66 0.58 1372.8 29.61 65 8.27 31.57 7.32 2.54 6.35 0.99 5.36 1.08 3.29 0.45 3.02 0.47  15.37  5.71 1.44 200.7 5.5 24.53   
900782 Mocoa Monzogranite 55.58 1.16 17.42 7.76 3.07 6.48 4.08 2.15 0.67 0.116 1.27   18.81 68 22.06 15.15 7.13 20.35    94.3 664.01 1.29 3451.3 41.7 68.97 7.26 23.28 4.28 3.71 4.26 0.5 2.32 0.48 1.44 0.19 1.27 0.22  9.96  2.66 0.79 471.9 7.7 48.2   
900784 Mocoa Monzogranite 58.67 1.12 17.36 6.27 2.36 5.12 4.42 3.32 0.502 0.132 0.45   25.06 122.8 24.95 22.77 7.5 80.7    58.37 751.07 1.84 1171.9 53.7 107.14 13.96 52.25 11.38 3.74 10.63 1.5 7.58 1.5 4.3 0.55 3.46 0.5  5.74  3.22 0.91 217.5 10.9 32.12   
900785 Mocoa Monzogranite 70.41 0.36 14.62 2.38 0.75 2.21 3.56 4.58 0.111 0.058 0.8   19.84 89.8 23.31 16.93 6.52 18.86    87.87 674.26 1.34 1346.2 53.71 106.18 13.44 50.77 10.63 3.68 9.92 1.41 7.09 1.43 4.25 0.58 3.86 0.58  9.77  4.59 1.35 315 13.3 31.02   

900796 Sombrerillo Quartz 
Monzonite 64.277 0.779 17.041 6.131 2.431 4.042 3.46 3.232 0.22 0.109 1.88   6.51 26.6 17.97 15.27 3.89 7.23    150.02 393.63 1.04 1366.9 43.16 81.95 9.09 29.62 5.68 1.82 5.26 0.77 4.13 0.82 2.61 0.37 2.55 0.38  18.24  12.02 2.22 142 9.3 20.58   

900808 Sombrerillo Quartz 
Monzonite 73.317 0.272 14.435 2.319 0.433 1.784 4.355 3.196 0.088 0.06 0.4   6.86 10.3 19.85 9.89 2.78 4.15    59.09 256.91 0.27 1105.3 27.37 59.21 7.59 27.67 5.73 1.66 5.74 0.92 5.07 1.04 3.18 0.45 2.92 0.44  9.4  3.05 0.35 117.3 5.8 26.95   

900810 Sombrerillo Quartz 
Monzonite 73.62 0.273 14.211 2.405 0.475 1.779 3.952 3.548 0.091 0.07 0.53   7.49 12.6 19.01 10.53 2.52 3.81    62.95 234 0.41 1235 26.47 57.86 7.17 28.26 5.83 1.71 5.59 1 5.31 1.1 3.38 0.5 3.17 0.49  11.51  3.1 0.35 119.9 5.7 33.66   

900811 Sombrerillo Quartz 
Monzonite 65.305 0.886 15.631 5.92 0.713 4.086 2.996 4.381 0.495 0.134 0.93   27.12 13.4 32.41 12.8 4.43 7    130.5 635.4 0.61 2441 114.7 235.5 35.45 158.8 29.65 7.98 26.49 4.37 20.92 4.24 12.65 1.7 10.82 1.6  21.59  11.03 1.81 653 22.6 159   

900813 Mocoa Monzogranite 70.12 0.36 14.63 2.58 0.76 2.03 3.35 4.87 0.121 0.104 0.88   7.15 30.2 16.96 12.49 3.87 4.63    160.2 357.7 1.11 1502 41.71 73.18 8.73 29.09 5.45 1.98 5.26 0.77 3.93 0.8 2.51 0.36 2.35 0.36  21.9  11.44 1.87 148.3 8.3 21.2   
900815 Mocoa Monzogranite 74.11 0.24 13.77 1.19 0.24 1.24 3.75 4.45 0.054 0.071 0.75   4.4 <9 17.22 9.63 2.66 6.15    119.4 194 0.61 1251 39.56 68.99 8.15 24.81 4.55 1.55 4.47 0.67 3.41 0.71 2.29 0.33 2.22 0.34  14.71  11.04 2.23 163 10.2 18.82   
900816 Mocoa Monzogranite 74.74 0.21 13.6 1.23 0.18 0.78 3.98 4.34 0.053 0.047 0.73   3.84 <9 17.97 9.19 2.57 13.07    120.41 163.62 0.49 1083.9 40.63 72.19 8.28 28.23 5.1 1.4 4.92 0.77 3.92 0.79 2.54 0.37 2.52 0.38  11.14  12.81 1.98 128.8 10.9 28.27   
900818 Mocoa Monzogranite 67.83 0.39 16.36 3.05 0.89 3.63 4.29 2.63 0.153 0.068 0.49   7.78 29.9 21.63 11.64 6.17 5.05    56.4 701 0.31 1315.2 30.83 55.49 6.67 25.49 4.58 2.01 4.25 0.59 2.93 0.57 1.78 0.24 1.66 0.25  6.73  2.99 0.6 133.3 5 15.57   
900819 Mocoa Monzogranite 69.63 0.32 15.22 2.86 0.67 2.37 3.73 3.86 0.127 0.053 0.92   5.69 21.1 18.29 15.92 4.21 49.29    103.75 559.53 0.45 1696.1 26.54 54.02 6.39 22.14 4.27 2.07 4.11 0.58 2.89 0.58 1.74 0.25 1.61 0.25  9.19  3.57 0.69 144.2 4.6 15.17   
900820 Mocoa Monzogranite 68.79 0.41 15.44 2.83 0.68 3.17 3.43 3.97 0.122 0.072 0.88   6.81 39.5 16.88 12.25 4.81 5.49    96.97 472 1.24 1479.6 37.02 64.55 7.49 26.06 4.58 2 4.46 0.67 3.23 0.67 2.06 0.3 1.94 0.31  14.9  7.13 1.13 174.4 6.8 16.09   
900821 Mocoa Monzogranite 67.29 0.42 16.24 3.19 1.09 3.12 3.98 3.53 0.125 0.06 0.76   9.9 50.8 19.3 13.39 4.83 14.69    117.8 450.6 1.23 1514 28.62 52.17 6.13 20.97 4.12 1.93 4 0.61 3.11 0.64 2 0.29 1.95 0.3  10.71  9.03 1.78 153.1 5.2 16.1   
900822 Mocoa Monzogranite 66.54 0.51 15.66 3.9 1.33 3.22 3.9 3.4 0.154 0.096 1.11   11.62 63.3 18.18 12.75 4.98 21.07    101.57 438.5 1.04 1341.9 36.2 64.2 7.61 27.92 5.02 1.9 4.91 0.73 3.78 0.8 2.56 0.36 2.5 0.4  13.26  9.07 2.22 152.6 6.2 26.23   
5 Altamira Monzogranite 63.5 0.6 15.6 5 1.9 3.8 3.7 3.9 0.2 0.1    8 90 17.9       105.6 664.8 0.8 943 54.3 98.1 10.5 38 5.9 1.4 4.8 0.7 3.7 0.8 2.2 0.4 2.2 0.4  3.9  14.5 4.1 216.1 18 21.7   

900641 Los Naranjos Quartz 
Monzonite 60.491 0.988 15.95 7.372 3.182 5.231 3.285 4.18 0.345 0.1 1.28   20.74 151.24 18.87 22.58 19.42 83.52    176.85 515.64 2.31 1095.57 44.07 85.71 10.6 44.71 9.06 2.3 6.99 1.37 7.31 1.54 4.77 0.67 4.49 0.74  15.75  14.41 3.35 377.5 10.5 44.24   

900642 Anchique Quartz 
Monzonite 64.59 0.655 14.97 4.77 2.2 3.363 3.404 4.338 0.228 0.161 1.04   12.57 89.62 19.19 15.61 17.85 49.7    209.72 606.1 4.02 1315.65 57.34 109.48 12.34 44.46 8.22 2.32 6 1.01 4.53 0.87 2.7 0.35 2.39 0.37  17.35  29.33 4.31 159.1 11.5 23.46   

900643 Anchique Quartz 
Monzonite 64.1 0.585 15.51 3.91 1.524 3.516 4.275 3.661 0.199 0.218 2.39   11.12 84.03 18.28 14.21 13.38 29.01    128.34 454.38 1.63 1271.06 45.83 89.63 9.76 35.72 6.57 2.01 5.01 0.82 3.9 0.76 2.3 0.3 2.03 0.31  21.14  16.9 3.69 214 8.8 19.74   

900647 Los Naranjos Quartz 
Monzonite 56.494 1.186 16.404 9.997 4.467 6.509 3.374 2.614 0.374 0.364 1.98   29.56 212.86 21.72 28.59 21.02 85.2    71.23 648.3 3.15 1071.01 23.98 54.16 6.93 29.07 7.03 2.49 5.66 1.11 5.87 1.19 3.62 0.48 3.17 0.5  13.25  4 1.25  <130 4.5 28.5   

900649 Los Naranjos Quartz 
Monzonite 65.112 0.735 15.578 5.542 2.092 3.874 3.708 4.485 0.222 0.091 1.63   14.76 89.62 20.92 16.21 13.23 58.17    226.87 430.48 3.34 1131.24 49.71 100.11 11.54 44.18 8.72 2.09 6.96 1.23 6.36 1.3 3.98 0.54 3.62 0.54  22.74  24.21 6.32 340.5 12.3 32.39   

900650 Los Naranjos Quartz 
Monzonite 58.637 1.102 16.072 8.433 3.707 6.456 3.079 3.192 0.399 0.057 1.3   24.02 151.24 21.34 26.24 22.27 86.95    116.09 550.75 4.56 1042.62 42.45 86.44 10.53 41.94 8.88 2.46 7.11 1.28 6.5 1.31 4.05 0.53 3.47 0.53  13.44  11.68 2.82 214.6 8.4 32.23   

900651 Los Naranjos Quartz 
Monzonite 72.587 0.456 14.119 3.214 1.006 1.98 3.431 4.603 0.117 0 1.7   7.55 <66 17.04 8.89 8.17 6.71    206.02 226.21 4.07 1171.05 26.9 57.39 6.81 27.6 6.08 1.64 4.84 0.92 5 1.05 3.23 0.46 3.14 0.47  10.68  27.79 4.67 244.29 11.1 26.97   

900658 Páez Quartz Monzodiorite 53.91 0.965 17.42 8.51 4.651 8.001 3.219 1.165 0.265 0.145 1.57   23.26 201.65 21.7 30.94 29.77 60.14    37.97 799.58 1.39 563.35 16.15 32.99 4.5 20.1 4.42 1.87 3.53 0.65 3.27 0.65 1.92 0.24 1.63 0.25  5.28  3.05 0.79  <130 2.5 15.34   
900664 Páez Quartz Monzodiorite 65.13 0.53 16.34 4.56 1.811 4.476 3.921 2.365 0.223 0.084 0.36   11.87 72.82 18.61 14.24 12.99 29.33    73.67 744.54 3.52 1195.39 21.76 45.47 5.31 19.51 4.08 1.98 3.03 0.56 2.65 0.52 1.55 0.2 1.4 0.21  10.84  5.63 1.14  <130 4.4 13.67   
900665 Páez Quartz Monzodiorite 53 0.673 15.43 8.29 6.842 9.271 2.334 2.005 0.171 0.141 1.65   44.97 179.25 16.4 37.5 50.51 77.11    64.16 602.83 0.69 486.16 17.69 38.9 4.71 18.47 4.3 1.58 3.34 0.65 3.44 0.71 2.1 0.29 1.95 0.3  8.76  5.43 1.34  <130 3.3 19.25   
900667 Páez Quartz Monzodiorite 65.86 0.71 14.94 4.08 1.278 3.27 3.556 5.149 0.234 0.082 0.62   14.87 <66 19.08 9.81 8.21 9.87    151.33 391.7 2.43 1520.83 45.66 92.15 11.39 42.48 9.01 2.8 6.83 1.33 6.58 1.36 4.13 0.56 3.78 0.58  13.68  17.1 3.21 207 12.7 35.98   
900673 Páez Quartz Monzodiorite 74.05 0.211 13.95 1.66 0.4 1.836 3.496 3.88 0.067 0.057 0.3   3.1 <66 14.75 3.8 3.33 2.99    123.34 336.81 1.89 1310.42 26.87 49.09 5.08 16.14 2.85 1.62 2.27 0.35 1.54 0.3 0.94 0.13 0.95 0.16  15.37  15.11 1.49  <130 6.4 9.39   
900678 Páez Quartz Monzodiorite 48.52 0.89 16.71 10.74 7.99 10.25 1.7 0.63 0.12 0 2.15   43.25 257.67 18.25 47.76 51.74 30.85    28.22 671.97 0.91 222.87 5.65 11.67 1.6 7.34 2.05 1.19 1.68 0.37 2.02 0.43 1.22 0.16 1.13 0.17  <2  0.21 0.05  <130 1.9 10.87   
900679 Páez Quartz Monzodiorite 57.82 0.652 14.81 7.99 5.308 7.844 2.648 1.698 0.227 0.138 0.72   33.62 168 16.49 31.46 38.97 57.07    48.75 499.52 1.32 524.54 16.99 36.66 4.52 17.1 4.35 1.59 3.43 0.69 3.57 0.74 2.18 0.29 1.98 0.3  7.06  5.21 1.44  <130 3.6 20.4   
900681 Páez Quartz Monzodiorite 54.44 0.688 12.73 7.86 9.753 7.463 2.443 2.327 0.286 0.159 1.55   32.35 151.24 16.29 41.92 223.98 12.9    121.92 488.92 3.27 728.29 21.3 48.13 6.12 23.89 5.44 1.99 4.23 0.77 3.67 0.71 2.1 0.27 1.85 0.28  3.99  6 0.67  <130 5.5 20.06   
900683 Páez Quartz Monzodiorite 49.83 0.733 16.22 8.12 9.217 7.755 2.502 1.569 0.216 0.122 3.48   28.79 140 15.4 44.72 190.07 40.95    47.11 612.82 0.7 637.07 13.13 27.08 3.75 15.92 3.74 1.72 2.8 0.53 2.6 0.51 1.46 0.19 1.24 0.19  4.61  1 0.26  <130 1.9 13.71   

900719 El Astillero Quartz 
Monzodiorite 59.351 0.85 16.92 7.01 2.82 6.05 3.36 2.37 0.283 0.016 0.71   21.2 156.84 19.62 21.86 12.32 32.87    56.7 518.18 0.93 715.49 23.7 48.95 6.54 27.58 5.56 2.01 5.7 0.87 4.61 0.93 2.79 0.38 2.55 0.38  9.56  3.75 0.84 <130 4.8 25   

900720 El Astillero Quartz 
Monzodiorite 63.323 0.808 15.932 5.664 2.15 4.321 3.564 3.301 0.197 0.013 1.4   16.72 106.43 18.28 19.1 10.1 30.52    83.57 417.51 1.03 905.72 30.38 59.57 8.27 34.38 6.86 2.04 6.53 1.03 5.72 1.14 3.47 0.48 3.08 0.46  13.64  5.58 1.02 229.14 6.4 31   

900721 El Astillero Quartz 
Monzodiorite 60.759 0.761 16.59 6.433 2.608 5.185 3.724 2.922 0.252 0.015 1.89   18.05 128.83 19.64 21.03 10.55 32.21    69.34 586.93 1.29 873.75 27.26 54.04 7.03 28.71 5.68 2.04 5.61 0.85 4.54 0.88 2.69 0.37 2.4 0.38  10.19  3.91 0.85 140.65 4.5 79.67   

900722 Páez Quartz Monzodiorite 60.28 0.92 16.53 6.42 3.02 5.65 3.43 2.94 0.24 0.01 0.27   19.78 134.44 18.33 21.08 18.61 38.06    160.08 492.76 8.97 679.14 25.92 54.85 7.02 29.79 5.52 1.71 5.36 0.78 4.02 0.8 0.32 0.32 2.14 0.32  11.05  27.92 3.21 236.9 7.4 21.43   
900725 Páez Quartz Monzodiorite 67.99 0.52 15.27 3.47 1.96 3.13 3.92 2.44 0.13 0.77 0.99   9665 51.51 16.47 15.96 16.73 5.39    253.23 371.48 1.34 538.23 18.5 36.08 4.48 16.59 3.65 1.22 3.01 0.45 2.33 0.45 1.39 0.19 1.26 0.19  4.4  6.05 1.87 140.66 7.5 8.34   
900730 Páez Quartz Monzodiorite 75.08 0.24 13 1.49 0.28 0.9 3.88 4.4 0.05 0.68 0.5   5954 26.29 17.51 12.67 53.74 4.36    142.33 110.26 1.8 479.75 30.4 61.39 7.93 30.99 6.3 1.24 6.4 1.04 5.94 1.22 3.7 0.54 3.55 0.53  17.84  12.35 2.73 170.27 11.4 3.48   
900737 Páez Quartz Monzodiorite 77.77 0.14 12.22 1.06 <0.10 0.36 3.57 4.44 0.02 0.39 0.41   2462 15.51 15.72 11.74 57.14 9.13    147.12 265 1.9 226.2 29.1 54.1 5.52 17.47 3.13 0.28 3.19 0.45 2.33 0.48 1.5 0.24 1.71 0.26  10.76  23.19 3.4  <130 17.8 9.42   
900738 Páez Quartz Monzodiorite 47.61 1.1 17.96 10.17 5.63 9.3 2.71 1.9 0.23 2.33 2.96   48.39 347.3 18.66 38.75 30.54 35.39    6.34 488.3 0.91 521.2 13.4 32.08 4.32 19.36 4.9 1.79 4.76 0.79 4.19 0.86 2.55 0.34 2.2 0.33  2.5  35.4 0.61  <131 2.3 2.14   
900752 Las Minas Monzodiorite 55.3 1.2 16.57 7.78 3.43 6.25 3.49 2.43 0.55 15.1 1.08   22.1 162.4 20.2 25.9 27 48.6    53.9 765.2 0.7 1368.3 40.08 85.32 11.53 48.61 8.67 3.45 8.23 1.19 5.34 1.05 2.96 0.37 2.38 0.35  8.09  4.3 0.9 192.5 9.7 97.3   

900823 San Cayetano Quartz 
Monzonite 56.72 0.88 19.27 6.16 1.9 5.44 3.54 4.75 0.55 0.2 2.31   15 114 21 16 10 80    126 1087 0.99 1519 41 74 10 40 8.3 2.7 7.2 1 5.3 1.1 3.3 0.45 3 0.47  16  7.6 2.1 219 7 24   

900825 San Cayetano Quartz 
Monzonite 61.2 0.84 16.21 6.04 2.32 3.05 3.6 4.79 0.24 0.2 2.83   18 91 19 17 12 78    184 460 5.2 875 41 81 10 37 8.2 1.7 7 1.1 5.7 1.2 3.5 0.5 3.4 0.51  17  22 4.3 428 13 26   

900826 San Cayetano Quartz 
Monzonite 74.78 0.23 12.92 1.92 0.38 1.4 2.92 5.56 0.05 0.07 0.76   5.9 13 16 8 1.2 9.3    208 179 1.8 707 46 90 11 36 7.3 1.2 7.2 1.2 7.2 1.6 5.4 0.86 6.2 0.98  21  48 12 195 16 41   

Table 1. Whole–rock chemistry in samples from plutonic rocks of the Santander Massif, Upper Magdalena Valley, and northern block of the Ibagué Batholith (continued).
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Sample Geological Unit SiO2 TiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O P2O5 MnO LOI Li Be Sc V Cr  Co  Ni  Cu  Zn  Ga  As Rb  Sr Cs Ba  La Ce  Pr  Nd  Sm  Eu Gd  Tb  Dy  Ho  Er  Tm  Yb  Lu  Tl  Pb Bi  Th  U  Zr Nb Y Ta Hf

900827 San Cayetano Quartz 
Monzonite 58.26 0.8 17.2 6.4 2.45 5.05 3.55 3.54 0.27 0.18 3.86   19 105 22 20 15 72    141 510 4 614 44 80 10 36 7.7 1.7 6.8 1 5.4 1.1 3.4 0.48 3.2 0.5  11  20 5 422 11 27   

7 Las Minas Monzodiorite 58.1 0.9 17.2 7.4 3 6 3.7 2.2 0.3 0.1    17 150 17.7       48.6 609.8 0.7 780 21.8 45.7 5.7 23.2 4.6 1.3 4.3 0.7 3.7 0.8 2.1 0.3 2.1 0.3    2.7 0.7 120.6 6 21.3   
Ibagué Batholith

Sample Geological Unit SiO2 TiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O P2O5 MnO LOI    V Cr Co  Ni  Cu  Zn  Ga  As Rb  Sr Cs Ba  La Ce  Pr  Nd  Sm  Eu Gd Tb  Dy  Ho  Er  Tm  Yb  Lu  Tl  Pb Bi  Th  U  Zr Nb Y Ta Hf
901059 Ibagué Batholith 65.57 0.52 15.73 4.45 2.21 4.89 3.39 1.72 0.156 0.109 1.17    84 11 13 11 7.8 60 22 1.9 38 747 1.1 499 26 46 5.8 22 3.9 0.99 3.7 0.57 2.8 0.54 1.7 0.24 1.6 0.25 0.19 4.2 0.03 7.5 1.7 114 5 17   
901064 Ibagué Batholith 50.34 1.39 16.69 9.83 6.29 9.80 2.76 1.16 0.170 0.238 1.24    291 66 33 18 12 125 27 1.6 39 629 3.6 309 17 37 5.7 27 5.9 1.5 5.6 0.94 5.5 1.1 3.2 0.45 2.8 0.42 0.24 3.1 0.03 0.84 0.33 94 6 29   
901070 Ibagué Batholith 58.01 0.77 17.39 6.48 3.80 6.31 3.51 1.59 0.154 0.145 1.77    141 34 31 24 29 94 25 1.8 51 595 0.51 441 15 30 4.2 18 4.0 1.1 3.9 0.65 3.8 0.76 2.2 0.33 2.1 0.32 0.28 5.2 0.05 2.9 0.91 104 5 21   
901072 Ibagué Batholith 61.08 0.65 15.41 6.05 3.96 4.99 3.60 2.22 0.222 0.133 1.53    135 42 32 32 50 88 23 2.1 68 681 0.73 742 24 44 6.2 28 5.1 1.3 4.8 0.65 3.3 0.63 1.9 0.26 1.7 0.25 0.37 3.8 0.05 6.5 1.3 152 5 17   
901079 Ibagué Batholith 58.95 0.77 15.55 6.81 3.51 4.20 2.59 3.27 0.191 0.139 3.66    144 58 23 15 24 77 22 1.7 112 363 1.1 1255 26 49 6.5 26 4.8 1.4 4.6 0.67 3.7 0.75 2.3 0.33 2.1 0.33 0.64 7.5 0.17 5.7 1.6 194 7 21   
901080 Ibagué Batholith 64.56 0.59 15.43 4.32 1.81 3.32 5.41 1.21 0.134 0.078 3.08    79 14 19 13 14 59 21 1.9 50 442 0.61 185 22 43 5.6 24 4.5 0.77 4.5 0.74 4.2 0.82 2.5 0.35 2.3 0.34 0.20 <2.0 0.02 8.1 1.9 185 7 24   
901098 Ibagué Batholith 61.28 0.68 17.21 5.57 2.80 5.17 3.44 1.76 0.218 0.139 1.62    105 15 20 13 6.9 78 24 1.7 38 826 0.57 638 27 49 6.0 25 4.5 1.2 4.4 0.61 3.3 0.63 2.0 0.27 1.8 0.28 0.15 3.1 0.03 5.5 1.0 136 5 19   
CI11A** Ibagué Batholith 61.2 0.72 16.06 6.25 3.61 6.05 3.92 1.97 0.22 0.11 0.55    172.0  12.5 10.3 63.9 37.0 17.8  43.7 704.0 1.2 804.0 23.5 49.8 5.8 21.7 4.9 1.3 4.1 0.6 3.5 0.7 1.8 0.3 1.8 0.3  1.3  3.3 0.9 182.1 5.9 18.6 0.4 4.8 
CI2** Ibagué Batholith 67.84 0.477 15.59 3.56 1.37 3.35 4.14 2.31 0.12 0.044 1.48    76  3.0  2  6  17  17   45  306  0.40 489  24  47  5.44 22  3.55 0.94 3.27 0.52 3.14 0.63 1.79 0.27 1.84 0.30  4   6  3  167  7.6 19  0.59 4.71
CI9B** Ibagué Batholith 57.8 0.82 17.88 6.86 3.93 7.15 4.04 0.84 0.17 0.12 0.79    172.0  5.0 10.1 23.9 22.0 17.9  12.2 503.6 0.6 318.0 12.8 27.4 3.4 13.8 3.3 1.1 3.4 0.6 3.3 0.7 1.9 0.3 1.8 0.3 0.5 0.4  1.3 0.3 112.5 6.0 17.3 0.4 3.0 
CI13** Ibagué Batholith 61.7 0.67 16.35 5.45 3.02 5.43 3.81 1.83 0.13 0.10 1.25    138.0  17.2 7.3 52.6 32.0 16.6  41.0 458.0 0.6 475.0 18.8 44.9 5.6 26.1 5.6 1.2 5.9 1.0 5.1 1.2 3.3 0.5 3.2 0.5  2.3  8.3 5.0 151.0 8.0 31.3 0.6 4.6 
CI15** Ibagué Batholith 58.91 0.746 16.79 6.00 3.70 6.66 3.60 1.38 0.16 0.119 0.78    166.5   13.5 27.3 72.6 18.9  36.0 402.4 1.12 292.2 13.4 33.6 4.54 16.7 4.40 1.12 4.26 0.71 4.31 0.90 2.48 0.36 2.35 0.38  6.7  5.1 1.4 130.6 7.3 24.2 0.52 3.31
CI5B** Ibagué Batholith 64.32 0.610 15.78 4.75 2.06 3.97 4.68 1.93 0.14 0.097 2.23    101.4   7.1 3.3 37.0 16.8  43.6 514.4 0.25 525.8 19.0 36.1 5.07 19.6 4.41 1.08 4.19 0.69 4.13 0.85 2.39 0.35 2.29 0.36  2.5  8.8 2.7 202.0 8.6 23.5 0.66 5.21
CI7** Ibagué Batholith 63.66 0.501 17.91 4.63 1.82 5.93 3.68 1.32 0.14 0.090 0.61    63.6   4.3 6.6 71.3 18.8  52.3 420.5 1.3 674.2 12.7 25.2 2.9 9.9 2.2 0.9 2.2 0.4 2.3 0.5 1.2 0.2 1.1 0.2  5.9  4.5 0.0 134.0 4.9 12.2 0.2 3.2 
CI10** Ibagué Batholith 57.19 0.856 17.18 6.67 4.19 5.35 4.31 1.08 0.17 0.132 2.16    178.3   11.5 36.6 79.4 17.7  21.7 438.8 0.2 285.5 16.0 39.2 4.9 21.9 5.3 1.3 5.2 0.9 5.3 1.1 3.0 0.4 2.8 0.4  4.6  3.2 0.0 182.0 7.6 29.5 0.5 4.7 

                                                    

Table 1. Whole–rock chemistry in samples from plutonic rocks of the Santander Massif, Upper Magdalena Valley, and northern block of the Ibagué Batholith (continued).

Limit of Quantification 
SiO2 TiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O P2O5 Mn V Zr Hf LOI FeO
(%) (%) (%) (%) (%) (%) (%) (%) (%) (ppm) (ppm) (ppm)(ppm) (%) (%)
0.36 0.04 0.18 0.10 0.10 0.10 0.11 0.08 0.024 100 66 130 69 0.10 0.13
               

Limit of Quantification 
Li Be Sc V Cr Mn Co Ni Cu Zn Ga Rb Sr Y Cd In Cs Ba La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Tl Pb Bi Th U 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g
0.5 0.1 0.05 0.2 0.5 0.8 0.8 0.5 1 4 0.2 0.2 1 0.1 0.08 0.005 0.05 1 0.1 0.1 0.1 0.1 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.01 2 0.05 0.1 0.005

Source: Data from Arango et al. (2015a, 2015b, 2015c, 2015d, 2015e); Bermúdez et al. (2015); Rodríguez et al. (2015a, 2015b, 2015c, 2015d, 2015e, 2016b); Zapata et al. (2015); *van der Lelij (2013); ** Bustamante et al. (2016).


