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GEOLOGICAL SETTING
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SAMPLES AND METHODS
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Batholith
Detection 
limit

Unit Border Guichon Chataway Bethlehem Skeena  Bethsaida Aplite Burgess 
Creek

Burgess 
mixed

Granite 
Mountain

Rock qtz-diorite granodiorite granodiorite granodiorite granodiorite granodiorite aplite tonalite tonalite tonalite
CL Color brown dark brown brown brown greenish 

brown
brown dark green brown

Sample# 15FB-05 15FB-07 2238899 15FB-19 2238818 09FB-04 15FB-13 13PSC-144 15FB-40 15FB-41
Analysis# P20-07a-3 P23-02-5-4 P10-10-16-1 P20-04-15 P11-02-5 P10-07-16 P18-05b-4-3 P10-11a-1 P03-11-15 P10-02-7
Electorn-probe microanalysis (wt.%):
Na2O 0.05 (%) 0.11 0.10 0.06 0.07 0.04 0.10 0.05 0.09 0.25 0.06
MgO 0.06 0.05 0.03 0.03 0.03 0.02 0.01 0.02 <DL 0.06 0.03
Al2O3 0.08 0.02 <DL <DL 0.01 <DL <DL 0.02 <DL 0.01 0.01
SiO2 0.13 0.19 0.28 0.18 0.30 0.06 0.06 0.24 0.12 0.29 0.19
P2O5 0.27 40.96 40.93 41.32 40.65 42.51 42.16 41.53 41.71 42.04 41.55
SO3 0.17 0.20 0.46 0.23 0.33 0.26 0.12 0.19 0.09 0.19 0.25
CaO 0.09 53.71 55.50 55.18 55.51 56.13 54.46 55.11 55.72 54.58 56.07
MnO 0.15 0.21 0.13 0.02 0.03 0.13 0.88 0.06 0.21 0.12 0.06
FeO 0.21 0.26 0.07 0.05 0.04 0.00 0.06 0.02 0.06 0.22 0.04
Ce2O3 0.23 0.29 0.26 0.21 0.14 0.21 0.01 0.12 0.20 0.60 0.24
Cl 0.02 2.30 0.60 0.39 0.14 0.18 0.07 0.14 0.36 0.56 0.10
Total 98.30 98.36 97.68 97.25 99.54 97.93 97.48 98.55 98.93 98.60
Atomic formulae calculation (per formula unit):
Na+ 0.018 0.017 0.010 0.012 0.007 0.016 0.008 0.015 0.041 0.010
Mg2+ 0.007 0.004 0.004 0.003 0.002 0.001 0.002 <DL 0.007 0.003
Al3+ 0.002 <DL <DL 0.001 <DL <DL 0.002 <DL 0.001 0.001
Ca2+ 4.931 4.957 4.975 4.974 4.976 4.916 4.979 4.960 4.908 4.971
Mn2+ 0.015 0.009 0.002 0.002 0.009 0.063 0.004 0.014 0.008 0.004
Fe2+ 0.019 0.005 0.003 0.003 0.000 0.004 0.001 0.004 0.016 0.003
Ce3+ 0.009 0.008 0.007 0.004 0.006 0.000 0.004 0.006 0.018 0.007

Subtotal 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
P5+ 2.971 2.888 2.944 2.879 2.978 3.007 2.965 2.934 2.988 2.911
Si4+ 0.016 0.023 0.016 0.025 0.005 0.005 0.020 0.010 0.025 0.016
S6+ 0.033 0.071 0.035 0.052 0.041 0.019 0.030 0.014 0.030 0.039

Subtotal 3.020 2.983 2.995 2.956 3.024 3.031 3.015 2.958 3.042 2.966
Cl- 0.334 0.085 0.056 0.020 0.026 0.010 0.020 0.050 0.080 0.014

LA-ICP-MS microanalysis (ppm):
23Na 0.5 (ppm) 304.0 646.0 473.0 447.0 581.0 394.0 379.0 469.0 1108.0 614.0
27Al 0.5 83.0 229.0 <DL 4.9 <DL 25.4 <DL 0.9 <DL 1.0
29Si 0.5 1140.0 7200.0 270.0 1740.0 340.0 1610.0 800.0 790.0 1330.0 1830.0
30Si 0.5 <DL 17300.0 <DL 4900.0 <DL <DL 200.0 6500.0 200.0 9100.0
51V 0.5 22.7 77.0 38.1 36.0 12.6 4.8 16.2 10.0 2.2 36.6
55Mn 0.5 755.0 1046.0 746.0 593.0 1099.0 7210.0 901.0 669.0 81.5 835.0
63Cu 0.5 73.0 36.0 0.5 1.6 <DL 0.6 7.5 0.5 10.7 1.3
88Sr 0.5 366.0 360.5 395.0 270.3 245.3 371.6 260.7 178.3 16.5 153.4
89Y 0.5 276.2 118.1 119.2 224.0 151.8 419.2 329.4 588.0 151.9 889.0
90Zr 0.5 1.4 15.0 0.5 0.9 0.5 <DL <DL <DL <DL <DL
91Zr 0.5 0.7 16.0 <DL 0.7 <DL <DL <DL <DL <DL 0.9
139La 0.5 727.0 1132.0 1099.0 1069.0 574.3 279.0 509.3 526.0 123.2 788.0
140Ce 0.5 1539.0 1681.0 1463.0 1391.0 757.0 885.0 1009.0 1400.0 329.4 2225.0
141Pr 0.5 170.6 123.2 117.5 113.9 71.2 138.8 129.8 198.0 43.6 287.2
146Nd 0.5 686.0 355.0 395.0 419.9 295.9 753.0 678.0 1013.0 184.0 1226.0
147Sm 0.5 108.5 41.2 48.2 61.8 46.8 155.8 130.4 207.0 37.0 202.8
153Eu 0.5 17.2 8.4 9.8 11.2 5.7 16.0 7.7 10.3 0.7 14.8
157Gd 0.5 78.2 29.8 34.8 54.4 42.7 129.3 105.7 172.2 34.3 171.2
159Tb 0.5 9.9 3.2 3.6 5.9 5.0 15.1 11.8 20.7 4.5 21.9
163Dy 0.5 54.9 18.2 20.1 35.3 25.9 82.2 63.9 121.4 26.6 135.9
166Er 0.5 27.6 11.5 11.6 21.8 14.2 38.4 31.5 58.5 14.6 83.4
169Tm 0.5 3.5 1.8 1.6 3.2 2.0 4.9 3.3 6.9 2.0 12.8
172Yb 0.5 23.0 16.4 10.5 22.9 13.2 29.3 20.6 39.6 11.4 90.6
175Lu 0.5 3.4 3.2 2.2 4.1 2.4 4.4 3.0 5.8 1.5 16.2
177Hf 0.5 <DL 2.4 <DL <DL <DL <DL <DL <DL <DL <DL
204Pb 0.5 11.0 8.8 1.4 6.4 <DL 9.0 16.0 7.0 0.9 4.7
206Pb 0.5 12.4 4.1 3.9 3.9 2.6 1.9 5.3 0.9 <DL 2.3
207Pb 0.5 2.2 1.2 1.0 1.1 1.0 1.0 1.4 0.6 <DL 1.1
208Pb 0.5 4.7 2.1 1.5 2.0 1.4 1.2 1.4 0.6 <DL 1.4
232Th 0.5 187.8 61.3 40.7 52.5 10.7 1.9 13.6 4.7 1.1 15.7
235U 0.5 349.0 80.0 81.0 82.0 41.0 21.4 119.0 9.3 1.5 27.4
238U 0.5 98.2 22.8 24.1 23.0 11.4 5.4 35.2 3.2 0.6 8.9
 Apatite formulas were calculated on the basis of five atoms of Al, Ce, Fe, Mn, Mg, Ca, Na. We assumed that Si and S substitute for P (Elliot, 1994).  DL = detection limit. 

Guichon Creek Granite Mountain

Table 2: Representative analyses of apatite from the Guichon Creek, Granite Mountain and Takomkane batholiths.
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Batholith
Unit Spout Lake Buster Lake Boss Creek Woodjam 

Creek
Schollhouse 
Lake

Schollhouse 
Lake

Schollhouse 
Lake

Schollhouse 
Lake

Schollhouse 
Lake

Schollhouse 
Lake

Qtz-feldspar 
porphyry

Rock monzodiorite gabbro monzodiorite qtz monzonite granodiorite granodiorite granodiorite granodiorite granodiorite granodiorite QFP
CL Color olive green dark green olive green dark brown brown brown dark brown greenish 

brown
brown green brown

Sample# 15FB-28 15FB-33 15FB-29 10FB-01 15Fb-37 15FB-36 15FB-36 15FB-36 15FB-36 15FB-36 15FB-35
Analysis# P03-03-4 P03-02a-2 P03-01-2 P11-06a-2 P03-07-10-1 P03-08b-9-1 P03-09-6-1 P03-09-6-2 P03-09-6-3 P03-09-6-4 P03-04a-5
Electorn-probe microanalysis (wt.%):
Na2O 0.05 0.03 0.10 0.19 0.05 0.13 0.14 0.10 0.08 0.07 0.04
MgO 0.03 0.02 0.03 0.02 <DL 0.00 0.03 0.00 0.03 0.09 0.01
Al2O3 0.00 <DL 0.01 0.02 <DL 0.01 0.01 0.01 <DL 0.09 <DL
SiO2 0.18 0.06 0.17 0.21 0.13 0.21 0.17 0.02 0.18 0.32 0.13
P2O5 42.13 42.28 42.29 41.25 42.92 42.96 42.55 42.23 42.16 42.33 41.44
SO3 0.17 0.04 0.22 0.39 0.21 0.37 0.48 0.32 0.13 0.16 0.07
CaO 55.10 55.16 55.50 55.52 56.08 55.98 55.30 56.26 55.13 55.31 55.41
MnO 0.11 0.10 0.25 0.15 0.10 0.20 0.13 0.06 0.14 0.09 0.15
FeO <DL <DL <DL 0.14 0.02 0.00 <DL 0.01 0.03 0.07 0.06
Ce2O3 0.11 <DL 0.14 0.29 0.14 0.27 <DL 0.06 0.30 <DL <DL
Cl 0.36 0.76 0.23 0.78 0.04 0.01 0.14 0.09 0.10 0.05 0.38
Total 98.24 98.44 98.93 98.96 99.68 100.14 98.94 99.16 98.30 98.58 97.71
Atomic formulae calculation (per formula unit):
Na+ 0.008 0.005 0.016 0.031 0.008 0.021 0.022 0.016 0.013 0.011 0.007
Mg2+ 0.004 0.002 0.004 0.003 <DL 0.000 0.003 0.001 0.004 0.011 0.002
Al3+ 0.000 <DL 0.001 0.002 <DL 0.001 0.001 0.001 <DL 0.009 <DL
Ca2+ 4.976 4.986 4.958 4.935 4.980 4.956 4.964 4.976 4.962 4.957 4.976
Mn2+ 0.008 0.007 0.018 0.011 0.007 0.014 0.009 0.004 0.010 0.007 0.011
Fe2+ <DL <DL <DL 0.010 0.001 0.000 <DL 0.001 0.002 0.005 0.004
Ce3+ 0.003 <DL 0.004 0.009 0.004 0.008 <DL 0.002 0.009 <DL <DL

Subtotal 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
P5+ 3.006 3.021 2.985 2.897 3.012 3.005 3.019 2.951 2.998 2.998 2.941
Si4+ 0.015 0.005 0.015 0.018 0.011 0.017 0.015 0.002 0.015 0.027 0.011
S6+ 0.027 0.007 0.035 0.061 0.032 0.057 0.075 0.050 0.021 0.025 0.012

Subtotal 3.048 3.032 3.034 2.976 3.055 3.080 3.108 3.003 3.035 3.050 2.964
Cl- 0.051 0.109 0.032 0.109 0.006 0.002 0.019 0.013 0.015 0.007 0.054

LA-ICP-MS microanalysis (ppm):
23Na 153.0 44.3 429.0 978.0 257.0 352.0 507.0 329.0 266.0 <DL 126.0
27Al 14.0 2.1 <DL 0.6 1.7 <DL 140.0 51.0 <DL <DL <DL
29Si 1060.0 300.0 240.0 <DL 770.0 400.0 1140.0 1710.0 1180.0 <DL 1060.0
30Si 5600.0 7900.0 8400.0 2200.0 1700.0 3300.0 6600.0 18200.0 <DL <DL <DL
51V 3.0 1.3 1.1 30.7 0.8 0.7 <DL 0.9 0.7 <DL 1.7
55Mn 57.7 33.1 121.5 1435.0 54.8 111.2 74.9 82.3 82.6 <DL 58.6
63Cu 8.9 13.1 <DL <DL <DL <DL <DL <DL <DL <DL <DL
88Sr 43.7 121.6 46.0 335.3 36.2 58.3 49.0 80.4 71.7 <DL 46.8
89Y 21.2 9.1 21.8 561.7 11.2 15.7 10.2 20.7 19.3 <DL 20.2
90Zr <DL <DL <DL 1.2 8.5 <DL <DL <DL <DL <DL <DL
91Zr <DL <DL <DL 0.9 7.4 <DL <DL <DL <DL <DL <DL
139La 25.8 8.5 38.4 791.0 27.8 38.0 23.0 41.9 42.7 <DL 36.1
140Ce 59.3 20.2 83.9 1675.0 39.7 62.8 41.1 82.7 78.7 <DL 71.0
141Pr 7.3 2.9 10.3 212.4 3.6 6.2 4.5 9.3 8.1 <DL 7.9
146Nd 31.4 14.1 42.2 953.0 13.8 23.2 17.7 37.3 29.3 <DL 30.9
147Sm 6.1 3.3 7.2 178.8 2.4 4.0 3.0 6.2 4.8 <DL 5.6
153Eu 0.8 0.7 1.0 18.7 <DL 0.7 <DL 1.1 0.8 <DL 1.0
157Gd 5.9 3.2 6.4 151.8 2.5 3.6 2.5 5.5 4.2 <DL 4.8
159Tb 0.7 <DL 0.8 20.0 <DL <DL <DL 0.7 0.5 <DL 0.6
163Dy 4.0 2.0 4.2 111.3 1.8 2.6 1.8 3.6 3.0 <DL 3.3
166Er 2.2 0.8 2.2 55.5 1.2 1.6 1.0 2.1 1.9 <DL 2.1
169Tm <DL <DL <DL 7.1 <DL <DL <DL <DL <DL <DL <DL
172Yb 2.2 0.5 1.8 39.2 1.1 1.6 0.8 1.8 1.8 <DL 2.2
175Lu <DL <DL <DL 5.5 <DL <DL <DL <DL <DL <DL <DL
177Hf <DL <DL <DL <DL <DL <DL <DL <DL <DL <DL <DL
204Pb <DL <DL 1.5 6.0 1.3 0.5 <DL 1.0 <DL <DL <DL
206Pb <DL <DL <DL 1.7 <DL <DL <DL <DL <DL <DL <DL
207Pb <DL <DL <DL 1.3 <DL <DL <DL <DL <DL <DL <DL
208Pb <DL <DL <DL 1.3 <DL <DL <DL <DL <DL <DL <DL
232Th 2.7 1.9 0.7 13.0 0.6 0.6 <DL 0.9 1.1 <DL 2.2
235U 6.3 3.0 1.0 10.6 1.4 0.7 <DL 0.9 2.1 <DL 3.7
238U 1.8 1.2 <DL 5.2 0.5 <DL <DL <DL 0.5 <DL 1.4

Takomkane

Table 2: Cont.
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Batholith Detection limit

Unit Border Border-
Guichon

Guichon Chataway Bethlehem Skeena Bethsaida Aplite

Rock granodiorite granodiorite granodiorite granodiorite granodiorite granodiorite granodiorite aplite

Color pale yellow dark brown honey dark brown honey brown honey brown honey yellow pale brown

Sample# 2238923 2238840 15FB-07 2238899 15FB-19 2238818 2238791 15FB-13

Analysis# P08-10-9-1 P18-04-10 P23-02-14-1 P14-07-3-1 P14-03-6-1 P06-06-6-2 P14-04-5-2 P18-05b-4-1

Electorn-probe microanalysis (wt.%):
Na2O 0.04 (%) <DL <DL <DL <DL <DL 0.04 <DL <DL
MgO 0.03 <DL <DL <DL 0.03 <DL <DL <DL <DL
Al2O3 0.02 1.10 1.13 0.80 0.89 0.83 0.80 0.95 1.00
SiO2 0.02 29.73 29.86 29.82 29.38 29.53 29.01 29.83 30.04
CaO 0.24 27.31 27.92 28.27 26.48 26.95 26.30 26.99 28.31
TiO2 0.14 38.35 36.68 38.06 36.69 37.34 38.18 35.96 36.53
V2O5 0.08 0.20 0.18 0.18 0.21 0.20 0.12 0.20 0.13
MnO 0.07 <DL 0.11 0.12 0.11 0.14 0.24 0.32 0.20
FeO 0.08 1.19 1.73 1.12 1.36 1.23 1.57 2.27 1.85
Total 97.89 97.61 98.36 95.12 96.22 96.25 96.53 98.05
Atomic formulae calculation (per formula unit) based on O = 5
Na+ <DL <DL <DL <DL <DL 0.001 <DL <DL
Mg2+ <DL <DL <DL 0.001 <DL <DL <DL <DL
Al3+ 0.043 0.045 0.031 0.036 0.033 0.032 0.038 0.039
Si4+ 0.991 1.001 0.992 1.007 1.001 0.985 1.011 1.004
Ca2+ 0.975 1.003 1.008 0.972 0.979 0.957 0.980 1.014
Ti+4 0.961 0.925 0.952 0.946 0.952 0.975 0.916 0.918
V5+ 0.005 0.004 0.004 0.005 0.005 0.003 0.004 0.003
Mn2+ <DL 0.003 0.003 0.003 0.004 0.007 0.009 0.006
Fe2+ 0.030 0.044 0.028 0.035 0.031 0.040 0.058 0.046

LA-ICP-MS microanalysis (ppm):
23Na 0.5 (ppm) 108 35 83.7 82.1 86.3 124.9 92.7 56
25Mg 0.5 910 200 242 95 116 85 68.3 56.1
27Al 0.5 16400 4644 3648 3623 3564 3429 3756 3608
51V 0.5 2872 874 803 716.3 662.2 666 534.3 739.4
55Mn 0.5 763 704.3 743.3 611.7 <DL 1159 1569 796
57Fe 0.5 8920 7520 4519 6320 5740 5680 7080 7120
63Cu 0.5 11.1 2.99 30.9 0.66 0.59 0.54 0.82 1.57
88Sr 0.5 67 22.4 21.88 27.9 31.5 22.1 6.15 11.87
89Y 0.5 2900 571.1 253.8 2066 1227 2372 1943 213.9
90Zr 0.5 741 220.2 301 436.6 868 492.3 534.4 215.6
91Zr 0.5 663 342 305 431 685 507 545 189.4
139La 0.5 1780 926 1155 1884 1596 2437 1836 487
140Ce 0.5 5600 2531 1950 7621 6634 7710 5717 1011
141Pr 0.5 814 304.7 125.7 1108.1 565.2 933 676.4 110.1
146Nd 0.5 3710 1081 414.7 5213 3554 3933 2279 422.9
147Sm 0.5 1090 175.4 72.5 910 499 565.8 313.2 62.3
153Eu 0.5 163 59.8 18.02 130.7 62.9 104.8 33.13 19.64
157Gd 0.5 386 114.6 61.2 524 244.3 517 254 40.1
159Tb 0.5 96.1 15.86 7.64 71.5 31.5 67.8 35.54 5.46
163Dy 0.5 625 102.7 46.8 419.4 193.7 398.1 264.1 34.8
166Er 0.5 434 62.6 27.1 224.5 <DL 225.3 198.5 21.9
169Tm 0.5 53.9 10.52 4.26 32.44 19.95 36.65 33.39 3.6
172Yb 0.5 368 80.1 39.6 216 152.4 255.9 236.7 25.2
175Lu 0.5 63.2 12.72 8.05 28.09 21.81 34.46 33.62 4.71
177Hf 0.5 67.2 25.1 32.6 42.8 94 63.6 105.5 6.29
204Pb 0.5 <DL 2.5 <DL 8.4 10 2 <DL 2
206Pb 0.5 212 55.6 15.78 10.18 13.13 6.73 2.82 13.44
207Pb 0.5 20.2 3.96 1.7 1.06 0.88 1.16 0.62 1.12
208Pb 0.5 34.4 4.45 9.96 9.7 7.98 5.83 1.795 4.01
232Th 0.5 1110 177.4 503 489.5 382.6 287.5 62.98 190.8
235U 0.5 4130 1168 298 260 243 190 42.1 318
238U 0.5 1640 403.2 111.9 73 64.69 45.78 14.96 93.6

Guichon Creek

Table 3: Representative analyses of titanite from the Guichon Creek and Takomkane batholiths.
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Batholith

Unit Spout Lake Buster Lake Boss Creek Woodjam 
Creek

Schollhouse 
Lake

Qtz-feldspar 
porphyry

Rock monzodiorite gabbro monzodiorite qtz monzonite granodiorite qtz-feldsapr 
porphyry

Color brown greenish-yellow greenish-yellow dark brown brown greenish-yellow

Sample# 15FB-26 15FB-33 15FB-29 10FB-01 15Fb-37 15FB-35

Analysis# P22-07b-4-1 P04-05a-5-1 P04-02-13-2 P07-08-12-1 P07-03a-10-1 P04-07-6-1

Electorn-probe microanalysis (wt.%):
Na2O <DL <DL <DL <DL <DL <DL
MgO <DL <DL <DL <DL <DL <DL
Al2O3 0.90 0.72 0.84 0.75 1.35 1.10
SiO2 29.63 29.43 29.18 29.12 30.27 29.82
CaO 27.06 27.44 27.58 27.22 28.42 27.49
TiO2 36.59 37.73 36.53 36.44 37.56 36.11
V2O5 0.13 0.21 0.13 0.13 0.19 0.18
MnO 0.17 <DL 0.19 0.17 0.14 0.15
FeO 1.49 0.86 1.10 1.67 1.50 1.47
Total 95.96 96.40 95.56 95.50 99.44 96.33
Atomic formulae calculation (per formula unit) based on O = 5
Na+ <DL <DL <DL <DL <DL <DL
Mg2+ <DL <DL <DL <DL <DL <DL
Al3+ 0.036 0.029 0.034 0.030 0.053 0.044
Si4+ 1.008 0.997 0.999 0.998 0.996 1.011
Ca2+ 0.987 0.995 1.012 1.000 1.002 0.999
Ti+4 0.936 0.961 0.941 0.940 0.929 0.921
V5+ 0.003 0.005 0.003 0.003 0.004 0.004
Mn2+ 0.005 <DL 0.005 0.005 0.004 0.004
Fe2+ 0.038 0.022 0.028 0.043 0.037 0.038

LA-ICP-MS microanalysis (ppm):
23Na 137 19.7 29.9 102.8 28.9 214
25Mg 113 47.8 83 147 50.3 12.3
27Al 3486 2418 2410 4284 4759 5580
51V 476 520.6 358.8 1071 760 1416
55Mn 1072 316.8 1050 1873 878 2490
57Fe 5970 1873 3383 5820 5460 326
63Cu 30 0.54 4.18 2.5 0.51 6.9
88Sr 39 21.7 46.4 9.3 11.32 172
89Y 1363 1380 682.3 1116 225 15100
90Zr 1076 204.4 421.9 1994 104.8 1150
91Zr 1163 230 561 1591 112.2 255
139La 1295 519 727.4 1364 528 9160
140Ce 2332 1534 1902 2342 892 26300
141Pr 266.7 245 184.9 225 68.5 5220
146Nd 987 1274 940.6 1009 270 4260
147Sm 217.3 276.4 139.2 324 39.2 793
153Eu 63.5 76.3 34.11 38.1 22.44 587
157Gd 213.5 219 139.3 225.6 42.9 725
159Tb 33.11 38.65 16.74 48.5 4.2 752
163Dy 207.3 260.1 114.6 251.5 36.5 1066
166Er 149.1 140.7 81.9 150.9 23.6 784
169Tm 24.07 21.74 13.32 24.49 4.16 342
172Yb 178.5 153.1 90.3 230.2 41.3 454
175Lu 28.22 17.28 17.21 25.52 6.88 265
177Hf 85 15 33.7 116 13.7 72.2
204Pb 18 2 <DL <DL 8.9 0.54
206Pb 149 8.22 8.89 222.3 12.4 39.1
207Pb 35 0.538 1.11 14.35 1.07 6.9
208Pb 44 3.05 3.87 29.8 0.99 51.3
232Th 485 155.7 230.2 1184 33.4 3650
235U 2620 262 271 16000 331 7.6
238U 767 66.4 55.02 2109 97 1101

Takomkane

Table 3: Cont.
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APATITE COMPOSITION
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100 μm

1
2

3
4

0.009

0.013

0.017

0.021

0.025

S 
(p

fu
) 

0.009 0.011 0.013 0.0150.007

0.028

0.017 0.019

1

2

34

dark-brown CL
brown CL
greenish-brown CL
green CL

Cl (pfu)

Figure 14: 

Apatite Luminescence Indicators
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Feature Pluton 1 Pluton 2 Pluton 3

Geology

Batholith in Quesnellia

Late Triassic – Early Jurassic age

Elongate shaped batholith

NNW trend

>15 km long axis

Concentric zonation of lithologies

Gabbroic to granitic compositions

SiO2 ca. 50 to 72 wt.%

Hornblende and titanite bearing

Lithogeochemistry of most fertile phases

SiO2 ca 62 to 72 wt.%

TiO2<0.5

Na2O>K2O

Al2O3 enriched

Sr/Y >50

moderate LREE enrichments La/Smn > 2

weak MREE enrichments relative to HREE (Dy/Ybn = 1 to 1.5)

Weak to no negative Eu anomaly

Apatite Characteristics

Zoned luminescence patterns

Dark brown luminescence cores with green rims

Abundant grains with green luminescence

Elevated Cl (>0.35 wt.% oxide) and S (>0.3 wt.% oxide) in cores

Depleted Cl and S rims

Below detection Cl and S rims

LREE depletion (La/Sm)n<5

MREE enrichment (Dy/Yb)n>1.5

Titanite Characteristics

Elevated oxidation state, Fe/Al>1

LREE depletion (La/Sm)n<5

MREE enrichment (Dy/Yb)n>1.5

Total /28 /28 /28

Table 4: Porphyry Copper Fertility Tool Kit: geological, lithogeochemical and mineralogical features that contribute to
enhanced porphyry copper deposit fertility in calc alkaline plutonic rocks.
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