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4014 7,456,080.37 406,993.24 1,514.35 izquierda  26-28mts chrysocolla 2.30 0.08 0.02 

4015 7,456,078.98 406,994.90 1,514.05 izquierda  28-30mts chrysocolla 2.00 0.36 0.25 
4016 7,456,076.21 406,996.31 1,513.87 izquierda  30-32mts chrysocolla - atacamite 2.20 0.11 0.04 
4017 7,456,073.62 406,995.95 1,513.43 izquierda  32-34mts atacamite - chrysocolla 2.10 0.09 0.02 
4018 7,456,071.79 406,996.29 1,513.09 izquierda  34-36mts atacamite - chrysocolla 2.00 0.36 0.23 
4019 7,456,069.96 406,997.14 1,512.29 izquierda  36-38mts chrysocolla 2.20 0.27 0.15 
4020 7,456,068.36 406,998.07 1,511.81 izquierda  38-40mts chrysocolla - atacamite 2.40 6.00 5.99 
4021 7,456,066.47 406,998.90 1,511.10 izquierda  40-42mts chrysocolla - atacamite 1.80 2.81 2.63 
4022 7,456,064.69 407,000.53 1,509.69 izquierda  42-44mts atacamite - chrysocolla 1.50 1.67 1.49 
4023 7,456,062.64 407,000.70 1,509.41 izquierda  44-46mts chrysocolla - atacamite 2.10 3.30 3.13 
4024 7,456,063.09 406,993.11 1,510.62 derecha 0-2mts chrysocolla - atacamite 1.90 1.85 1.43 
4025 7,456,061.22 406,992.15 1,510.39 derecha 2-4mts chrysocolla - atacamite 2.10 1.11 0.98 
4026 7,456,059.33 406,991.19 1,510.61 derecha 4-6mts chrysocolla - atacamite 1.80 2.77 2.63 
4027 7,456,054.33 406,998.84 1,507.95 izquierda   0-2mts chrysocolla - atacamite 1.60 2.81 2.65 
4028 7,456,052.88 406,998.38 1,507.84 izquierda  2-4mts chrysocolla 1.60 0.84 0.69 
4029 7,456,051.30 406,997.60 1,507.12 izquierda  4-6mts chrysocolla - atacamite 1.40 1.35 1.10 
4030 7,456,049.68 406,997.59 1,506.31 izquierda   6-8mts chrysocolla - atacamite 1.30 2.26 2.11 
4031 7,456,048.02 406,998.37 1,505.66 izquierda 8-10mts chrysocolla 1.20 2.04 1.76 
4032 7,456,046.93 406,999.42 1,505.06   izquierda 10-12mts chrysocolla 1.30 2.04 1.74 
4033 7,456,039.83 406,999.10 1,504.84 izquierdo 12mts+9,50mts chrysocolla - atacamite 1.40 4.21 4.03 
4034 7,456,038.19 406,999.24 1,504.95 izquierda 12mts+11,50mts chrysocolla - atacamite 1.10 2.32 2.16 
4035 7,456,036.21 406,999.34 1,504.10 izquierda 12mts+13,50mts chrysocolla - atacamite 1.10 1.77 1.66 
4036 7,456,034.00 406,999.16 1,503.83 izquierda 12mts+15,50mts chrysocolla - atacamite 1.25 1.76 1.50 
4037 7,456,032.01 406,998.92 1,503.27 izquierda 12mts+17,50mts atacamite - chrysocolla 0.90 1.48 1.26 
4038 7,456,030.21 406,998.23 1,502.96 izquierda 12mts+19,50mts atacamite - chrysocolla 1.00 6.95 6.59 
4039 7,456,028.39 406,997.65 1,502.59 izquierda 12mts+21,50mts atacamite - chrysocolla 1.10 6.24 5.67 
4040 7,456,026.68 406,998.03 1,502.34 izquierda 12mts+23,50mts atacamite - chrysocolla 1.50 3.35 3.01 
4041 7,456,025.25 406,999.09 1,501.88 izquierda 12mts+25,50mts atacamite - chrysocolla 1.40 6.12 4.56 
4042 7,456,024.69 407,000.26 1,501.60 izquierda 12mts+27,50mts atacamite - chrysocolla 1.70 4.38 4.01 
4043 7,456,025.37 407,001.54 1,501.37 izquierda 12mts+29,50mts atacamite - chrysocolla 1.80 6.28 5.83 
4044 7,456,027.22 407,002.10 1,501.08 izquierda 12mts+31,50mts atacamite - chrysocolla 2.10 1.95 1.72 
4045 7,456,028.99 407,002.32 1,500.74 izquierda 12mts+33,50mts chrysocolla - atacamite 2.00 4.97 4.49 
4046 7,456,030.66 407,002.17 1,500.65 izquierda 12mts+35,50mts chrysocolla - atacamite 2.30 5.55 5.14 
4047 7,456,033.04 407,000.91 1,500.38 izquierda 12mts+37,50mts atacamite - chrysocolla 0.85 1.00 0.84 
4048 7,456,035.43 407,000.95 1,501.21 izquierda 12mts+39,50mts chrysocolla - atacamite 1.35 7.70 7.47 
4049 7,456,035.64 407,006.39 1,498.44 izquierda 50,50mts+2mts chrysocolla - atacamite 0.85 2.11 1.80 
4050 7,456,037.09 407,007.42 1,498.40 izquierda 50,50mts+4mts chrysocolla - atacamite 0.65 0.67 0.38 
4051 7,456,038.36 407,008.27 1,498.30 derecha 11,30mts+4mts atacamite - chrysocolla 0.77 0.59 0.43 
4052 7,456,040.35 407,009.47 1,498.04 derecha 11,30mts+6mts atacamite - chrysocolla 0.80 1.02 0.74 
4053 7,456,042.67 407,010.63 1,499.09 derecha 11,30mts+8mts atacamite - chrysocolla 2.10 5.11 4.51 
4054 7,456,044.49 407,011.41 1,498.48 derecha 11,30mts+10mts atacamite - chrysocolla 1.65 0.92 0.65 
4055 7,456,046.26 407,011.94 1,498.01 derecha 11,30mts+12mts chrysocolla - atacamite 1.50 2.77 2.48 
4056 7,456,047.84 407,012.71 1,498.01 derecha 11,30mts+14mts atacamite - chrysocolla 1.80 0.71 0.52 
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4057 7,456,056.11 407,017.85 1,496.32 derecha 0-2mts chrysocolla - atacamite 1.70 5.16 4.72 

4058 7,456,057.98 407,018.32 1,496.38 derecha 2-4mts chrysocolla - atacamite 1.50 2.50 2.16 
4059 7,456,059.60 407,019.11 1,496.13 derecha 4-6mts chrysocolla - atacamite 1.60 5.58 5.16 
4060 7,456,067.97 407,022.03 1,495.63 derecha 0-2mts chrysocolla - atacamite 1.70 1.54 1.29 
4061 7,456,071.28 407,018.33 1,497.90 derecha 2-4mts chrysocolla - atacamite 2.10 6.23 6.18 
4062 7,456,069.44 407,023.02 1,495.60 derecha 4-6mts chrysocolla 1.20 0.28 0.12 
4063 7,456,084.89 407,029.74 1,494.10 fila labor 0-2mts atacamite - chrysocolla 1.40 2.70 2.51 
4064 7,456,086.45 407,030.52 1,493.83 fila labor 0-4mts atacamite - chrysocolla   4.30 4.01 
4065 7,456,088.50 407,030.87 1,494.01 fila labor 4-6mts chrysocolla - atacamite 1.70 3.45 3.04 
4066 7,456,090.25 407,031.93 1,493.22 fila labor 6-8mts chrysocolla - atacamite 1.00 4.47 4.08 
4067 7,456,092.03 407,032.48 1,493.19 fila labor 8-10mts chrysocolla - atacamite 1.40 3.45 3.12 
4068 7,456,093.73 407,033.36 1,493.10 fila labor 10-12 mts chrysocolla - atacamite 1.50 3.79 3.60 
4069 7,456,095.54 407,034.28 1,493.32 fila labor 12-14 mts atacamite 1.50 3.14 2.90 
4070 7,456,068.79 407,025.08 1,493.76 izquierda 0-2mts chrysocolla 1.10 1.28 0.96 
4071 7,456,070.87 407,024.76 1,493.94 izquierda 2-4mts atacamite - chrysocolla 1.70 3.85 3.55 
4072 7,456,073.08 407,023.63 1,493.17 izquierda 4-6mts atacamite - chrysocolla 1.40 4.62 4.20 
4073 7,456,074.91 407,024.10 1,492.93 izquierda 6-8mts atacamite - chrysocolla 1.40 1.43 1.15 
4074 7,456,076.95 407,024.73 1,492.49 izquerda 0-10mts atacamite 0.70 0.34 0.24 
4075 7,456,079.66 407,025.65 1,492.52 izquierda 10-12mts esteril   0.76 0.53 
4076 7,456,081.54 407,026.65 1,492.51 izquierda 12-14mts atacamite - chrysocolla 1.60 3.72 3.38 
4077 7,456,082.34 407,028.28 1,491.70 izquierda 14-16mts chrysocolla - atacamite 2.00 3.94 3.46 
4078 7,456,083.66 407,030.85 1,491.45 izquierda 16-18mts atacamite - chrysocolla 1.70 2.51 2.28 
4079 7,456,081.09 407,034.39 1,490.11 derecha 0-2mts atacamite - chrysocolla 0.65 3.00 2.76 
4080 7,456,082.54 407,035.57 1,489.89 derecha 2-4mts atacamite - chrysocolla 0.80 2.39 2.11 
4081 7,456,084.13 407,036.85 1,489.45 derecha 4-6mts atacamite - chrysocolla 0.65 2.70 2.52 
4082 7,456,085.77 407,037.96 1,489.61 derecha 6-8mts atacamite - chrysocolla 1.20 3.50 3.20 
4083 7,456,087.45 407,039.24 1,490.00 derecha 8-10mts atacamite - chrysocolla 1.90 1.94 1.76 
4084 7,456,089.17 407,040.05 1,489.75 derecha 10-12mts atacamite - chrysocolla 1.90 1.73 1.48 
4085 7,456,090.76 407,041.01 1,489.46 derecha 12-14 mts chrysocolla 2.00 2.50 0.75 
4086 7,456,092.46 407,042.34 1,488.70 derecha 14-16mts   1.60 2.52 2.22 
4087 7,456,094.20 407,043.21 1,488.60   chrysocolla - atacamite 1.90 5.70 5.24 
4088 7,456,095.08 407,044.54 1,487.97     1.50 0.46 0.33 
4089 7,456,096.64 407,045.48 1,487.57     1.70 1.53 1.29 
4090 7,456,097.72 407,046.72 1,486.82     1.30 0.55 0.31 
4091 7,456,101.48 407,046.74 1,486.22     1.20 3.75 3.29 
4092 7,456,103.14 407,046.97 1,486.16     1.40 4.02 3.59 
4093 7,456,105.00 407,048.02 1,485.78   atacamite - chrysocolla 1.20 3.96 3.90 
4094 7,456,106.60 407,049.20 1,485.68   atacamite 1.30 4.55 3.91 
4095 7,456,107.94 407,050.59 1,484.82   atacamite 0.80 4.08 3.42 
4096 7,456,110.14 407,051.60 1,484.66   atacamite - chrysocolla 0.80 2.52 2.14 
4097 7,456,111.99 407,052.06 1,484.91   atacamite - chrysocolla 1.50 1.55 1.31 
4098 7,456,113.91 407,052.58 1,484.99   atacamite 1.20 0.91 0.74 
4099 7,456,056.39 407,020.18 1,494.95   chrysocolla - atacamite 2.20 4.81 3.95 
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4100 7,456,055.60 407,019.06 1,494.67   atacamite - chrysocolla 1.60 6.89 5.87 

4101 7,456,054.75 407,016.86 1,493.99 derecha 6-50mts chrysocolla - atacamite 1.60 0.20 0.10 
4102 7,456,052.55 407,015.35 1,493.99 8,50mts chrysocolla - atacamite 1.80 3.84 3.30 
4103 7,456,051.25 407,014.55 1,494.07 10,50mts chrysocolla - atacamite 2.10 4.64 3.96 
4104 7,456,046.84 407,018.81 1,493.67 izquierda 12-50mts chrysocolla - atacamite 2.20 1.25 1.01 
4105 7,456,044.94 407,019.06 1,493.30 14,50mts chrysocolla - atacamite 2.10 4.13 3.42 
4106 7,456,042.24 407,019.30 1,491.70 18,50mts chrysocolla 0.60 0.80 0.56 
4107 7,456,040.77 407,018.70 1,491.85 20,50mts chrysocolla 0.80 1.01 0.79 
4108 7,456,038.78 407,018.65 1,491.66 22,50mts chrysocolla 0.80 1.87 1.47 
4109 7,456,037.08 407,018.81 1,491.48 24,50mts chrysocolla 0.80 1.34 1.03 
4110 7,456,034.61 407,018.90 1,491.13 26,50mts chrysocolla 0.70 0.27 0.10 
4111 7,456,032.53 407,018.52 1,490.85 28,50mts chrysocolla 0.90 2.71 2.29 
4112 7,456,030.76 407,018.52 1,490.20 30,50mts chrysocolla 1.20 4.43 3.87 
4113 7,456,030.04 407,019.47 1,489.86 32,50mts chrysocolla - atacamite 1.00 6.86 6.33 
4114 7,456,029.87 407,020.69 1,489.49 34,50mts chrysocolla - atacamite 0.90 4.36 4.14 
4115 7,456,031.29 407,021.62 1,489.06 36,50mts chrysocolla 1.00 5.28 2.87 
4116 7,456,032.90 407,021.86 1,488.66 38,50mts chrysocolla 0.80 1.04 0.83 
4117 7,456,034.88 407,021.14 1,489.12 40,50mts chrysocolla 1.50 3.56 3.15 
4118 7,456,036.22 407,020.52 1,489.24 42,50mts chrysocolla 1.90 3.55 3.04 
4119 7,456,039.08 407,019.34 1,489.50 45,50mts chrysocolla 2.10 4.51 3.91 
4120 7,456,040.69 407,018.92 1,489.96 46,50mts chrysocolla 1.60 2.58 2.13 
4121 7,456,042.38 407,024.24 1,486.92 derecha 0-2mts chrysocolla 0.90 4.88 4.23 
4122 7,456,044.57 407,024.80 1,487.49 2-4mts chrysocolla - atacamite 1.60 1.88 1.51 
4123 7,456,046.08 407,025.13 1,487.77 4-8mts chrysocolla - atacamite 2.10 2.44 2.25 
4124 7,456,047.39 407,025.98 1,486.13 8-10mts chrysocolla 0.70 0.35 0.19 
4125 7,456,048.88 407,027.53 1,486.13 10-12mts chrysocolla 1.00 0.35 0.19 
4126 7,456,050.63 407,028.45 1,486.72 12-14mts chrysocolla 1.70 3.25 3.10 
4127 7,456,052.35 407,029.28 1,486.44 14-16mts chrysocolla - atacamite 1.70 0.42 0.20 
4128 7,456,053.50 407,030.38 1,486.35 16-18mts chrysocolla 1.70 0.69 0.52 
4129 7,456,054.67 407,032.64 1,485.43 18-20mts atacamite - chrysocolla 1.20 6.83 6.69 
4130 7,456,056.48 407,034.04 1,484.68 20-22mts atacamite - chrysocolla 0.50 1.40 1.13 
4131 7,456,058.73 407,034.03 1,484.15 22-24mts atacamite - chrysocolla 0.50 5.24 5.18 
4132 7,456,060.54 407,034.59 1,484.10 24-26mts chrysocolla 0.60 0.94 0.63 
4133 7,456,063.77 407,036.85 1,484.79 26-30mts esteril 1.80 0.05 0.04 
4134 7,456,065.18 407,038.45 1,484.54 30-32mts esteril 1.70 0.20 0.05 
4135 7,456,067.26 407,039.67 1,484.11 32-34mts chrysocolla 1.40 0.29 0.17 
4136 7,456,069.16 407,040.33 1,483.59 34-36mts chrysocolla 1.40 3.78 3.56 
4137 7,456,071.55 407,041.53 1,482.86 36-38mts chrysocolla 1.40 2.19 1.84 
4138 7,456,073.93 407,042.30 1,483.01 38-40mts chrysocolla - atacamite 2.00 4.46 4.23 
4139 7,456,068.34 407,022.20 1,495.52 0-2mts chrysocolla 1.70 2.61 2.43 
4140 7,456,026.34 406,998.22 1,502.28 izquierda 12mts+23,50mts chrysocolla - atacamite 1.50 1.92 1.59 

4141 7,456,068.77 406,997.90 1,511.27 izquierda  38-40mts chrysocolla - atacamite 2.05 7.72 7.52 

4080-A 7,456,082.54 407,035.57 1,489.89 derecha 2-4mts atacamite - chrysocolla 0.80 1.64 1.49 
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4100-A 7,456,055.69 407,019.28 1,494.70   atacamite - chrysocolla 1.60 6.13 5.49 

     4120A 7,456,041.05 407,018.99 1,490.00 46,50mts chrysocolla 1.70 5.36 5.20 
 

AMEC is of the opinion that the Elenita property has not been adequately and properly 
explored. There has been no detailed geological mapping of the property by current 
operators and the previous mapping and sampling work by Princeton is not available. As 
such, the geological and structural knowledge surrounding the known mineralization is not 
completely understood. 

AMEC recommends that Apoquindo embark on a rigorous exploration campaign that 
would involve detailed geological and structural mapping of the excavations on the 
property (both surface and underground), a mobile metal ion (MMI) sampling program and 
an exploration drilling campaign which would include the twinning of 10 to 20% of the 
previous holes drilled on the property. 
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11.0 DRILLING 

11.1 Introduction 

A total of 131 reverse circulation holes and 657 short-track (RC) percussion holes have 
been completed on the Elenita property (Table 11-1) by Princeton, Aquest and Michilla. A 
summary of the more significant drill intercepts are tabulated in Section 10 of this report. 

Table 11-1: Summary of Drilling  

Company RC ST Total # holes RC (m) ST (m) Total (m)

Princeton 115 640 755 19,125 5,948 25,073
Aquest 16 16 3,308  3,308
Michilla  17 17  818 818
TOTAL 131 657 788 22,433 6,766 29,199

 Note: ST: Short Track/Percussion RC 

11.2 Princeton 

Princeton’s drilling program (1993-1996) consisted of 115 reverse circulation holes totaling 
19,125 m and 640 short track/percussion RC holes totaling 5,948 m (Table 11-2). AMEC 
was provided with photocopies of the RC logs for review.  The collar information and the 
logs for the short track holes are unavailable. No information is available as to the type of 
RC rig used. Holes were drilled with 5.75” to 6.25” diameter bits.  Figure 11-1 shows the 
collar locations of the drilling completed on the properties. 

The RC drill logs are suitably detailed.  They record lithology, mineralization, and alteration 
using written descriptions and defined computer codes as appropriate. AMEC notes that 
no assay certificates are available to independently verify the assay information contained 
within the logs or database. 

Based on the information supplied to AMEC, the collar locations of the drill holes appear to 
have been surveyed; however, it is unclear as to whether the collars were surveyed with a 
Total Station or by a handheld GPS unit. 

AMEC was not supplied with down-hole deviation surveys for the drill holes and have to 
assume that no holes were measured. As the majority of the holes are vertical, this poses 
little problem. 

At the completion of each hole the drill collars were cemented and the holes were kept 
open by the installation of PVC pipe. 
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Table 11-2: Princeton Collar Location Data 

Hole# North East Elev. (m) Length Dip Azimuth 
ES-01 7,456,557.93 407,050.11 1,529.02 214            - 90°  
ES-02 7,456,646.90 407,070.20 1,521.60 230            - 90°  
ES-03 7,456,558.60 407,192.50 1,514.49 250            - 90°  
ES-04 7,456,521.40 407,121.10 1,519.80 239            - 90°  
ES-05 7,456,290.60 407,208.80 1,509.50 98            - 90°  
ES-06 7,456,327.44 407,246.27 1,511.89 100            - 90°  
ES-07 7,456,363.43 407,280.72 1,509.24 122            - 90°  
ES-08 7,456,345.87 407,333.38 1,505.70 105            - 90°  
ES-09 7,456,399.54 407,173.87 1,515.12 130            - 90°  
ES-10  7,456,220.44 407,211.70 1,515.43 110            - 90°  
ES-11 7,456,097.70 407,190.70 1,514.60 80            - 90°  
ES-12 7,456,222.91 407,069.99 1,517.43 92            - 90°  
ES-13 7,456,254.27 407,245.77 1,515.32 110            - 90°  
ES-14 7,456,291.44 407,280.11 1,510.56 128            - 90°  
ES-15 7,456,219.90 407,278.60 1,511.10 150            - 90°  
ES-16 7,456,289.76 407,562.81 1,493.21 100            - 90°  
ES-17 7,456,717.46 407,212.68 1,505.20 80            - 90°  
ES-18 7,456,632.81 407,234.19 1,504.39 100            - 60°        225°
ES-19 7,456,523.01 407,192.69 1,519.38 100            - 90°  
ES-20 7,456,363.90 407,066.40 1,523.50 100            - 90°  
ES-21 7,456,255.11 407,315.80 1,509.22 117            - 90°  
ES-22 7,456,483.07 407,085.45 1,524.93 150            - 90°  
ES-23 7,456,451.94 407,264.31 1,510.12 95            - 90°  
ES-24 7,456,486.94 407,229.76 1,513.37 65            - 90°  
ES-25 7,456,419.14 407,297.25 1,506.89 91            - 90°  
ES-26 7,456,490.96 407,156.11 1,515.78 160            - 90°  
ES-27 7,456,454.62 407,191.59 1,512.46 250            - 90°  
ES-28 7,456,416.63 407,228.47 1,510.11 140            - 90°  
ES-29 7,456,382.18 407,263.07 1,513.04 180            - 90°  
ES-30 7,456,328.27 407,315.68 1,506.83 155            - 90°  
ES-31 7,456,558.05 407,088.30 1,529.14 152            - 90°  
ES-32 7,456,559.91 407,086.66 1,529.20 235            - 60°        315°
ES-33 7,456,451.27 407,116.87 1,523.33 140            - 90°  
ES-34 7,456,361.17 407,209.17 1,511.01 140            - 90°  
ES-35 7,456,311.28 407,259.02 1,509.80 180            - 90°  
ES-36 7,456,237.16 407,330.67 1,508.77 145            - 90°  
ES-37 7,456,202.25 407,294.84 1,511.11 133            - 90°  
ES-38 7,456,330.64 407,171.16 1,514.54 130            - 90°  
ES-39 7,456,644.33 406,990.05 1,519.87 339            - 90°  
ES-40 7,456,381.76 407,125.27 1,518.89 190            - 90°  
ES-41 7,456,328.82 407,104.56 1,519.41 100            - 90°  



  Technical Report on the Elenita Property 
  Antofagasta Region, Chile 

Project No.:  158269 Page 50  
   
 

ES-42 7,456,298.91 407,133.75 1,517.60 130            - 90°  
ES-43 7,456,616.81 406,960.94 1,521.98 250            - 90°  
ES-44 7,456,720.78 407,001.61 1,518.56 345            - 90°  
ES-45 7,456,259.78 407,172.22 1,513.77 140            - 90°  
ES-46 7,456,317.30 407,016.32 1,525.45 150            - 90°  
ES-47 7,456,186.73 407,241.63 1,514.89 210            - 90°  
ES-48 7,456,398.94 407,027.63 1,532.49 249            - 90°  
ES-49 7,456,094.78 406,941.74 1,525.42 211            - 90°  
ES-50 7,456,678.49 407,035.59 1,520.25 329            - 90°  
ES-51 7,456,684.38 406,964.75 1,518.08 251            - 90°  
ES-52 7,456,720.94 406,930.29 1,519.11 150            - 90°  
ES-53 7,456,577.60 406,996.93 1,524.76 257            - 90°  
ES-54 7,456,595.11 406,911.19 1,524.01 205            - 90°  
ES-55 7,456,030.59 406,938.70 1,527.77 236            - 90°  
ES-56 7,456,136.19 407,008.77 1,523.57 200            - 90°  
ES-57 7,456,187.17 406,960.27 1,520.45 224            - 90°  
ES-58 7,456,097.96 406,872.28 1,520.56 216            - 90°  
ES-59 7,456,541.74 406,966.56 1,526.21 250            - 90°  
ES-60 7,456,754.22 407,106.85 1,511.35 320            - 90°  
ES-61 7,456,629.51 406,873.43 1,527.87 205            - 90°  
ES-62 7,456,721.31 407,072.11 1,513.71 193            - 90°  
ES-63 7,456,061.42 406,978.02 1,522.99 182            - 90°  
ES-64 7,456,594.25 407,260.66 1,503.56 162            - 60°        225°
ES-65 7,456,665.00 407,192.00 1,507.40 170            - 70°        225°
ES-66 7,456,416.47 407,086.19 1,525.12 55            - 90°  
ES-66A 7,456,420.77 407,082.08 1,525.13 133            - 90°  
ES-67 7,456,169.00 407,262.50 1,512.14 121            - 90°  
ES-68 7,456,168.26 407,262.22 1,512.13 105            - 90°  
ES-69 7,456,399.03 407,316.70 1,507.48 115            - 90°  
ES-70 7,456,187.49 407,316.21 1,509.39 163            - 90°  
ES-71 7,456,223.16 407,352.09 1,507.25 80            - 90°  
ES-72 7,456,346.41 407,298.64 1,508.82 125            - 90°  
ES-73 7,456,275.64 407,298.75 1,509.82 137            - 90°  
ES-74 7,456,344.64 407,232.83 1,512.81 85            - 90°  
ES-75 7,456,241.40 407,263.03 1,515.20 120            - 90°  
ES-76 7,456,382.10 407,193.78 1,513.63 95            - 90°  
ES-77 7,456,135.58 407,156.58 1,511.03 150            - 90°  
ES-78 7,456,435.00 407,210.00 1,510.81 100            - 90°  
ES-79 7,456,046.55 407,174.20 1,517.05 103            - 90°  
ES-80 7,456,506.03 407,139.97 1,517.55 135            - 90°  
ES-81 7,455,975.94 407,176.51 1,519.39 121            - 90°  
ES-82 7,456,063.10 406,910.77 1,524.19 90            - 90°  
ES-83 7,456,542.10 407,043.78 1,530.32 150            - 90°  
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ES-84 7,456,101.19 406,997.82 1,522.26 138            -70°        315°
ES-85 7,456,099.65 407,052.36 1,516.80 168            - 90°  
ES-86 7,456,542.00 407,043.00 1,528.26 199            - 90°  
ES-87 7,456,275.87 407,087.53 1,520.91 140            - 90°  
ES-88 7,456,346.32 407,085.90 1,524.25 147            - 90°  
ES-89 7,456,577.00 406,963.00 1,522.19 241            - 90°  
ES-90 7,456,417.00 407,157.00 1,514.18 110            - 70°        315°
ES-91 7,456,570.48 407,164.34 1,521.30 150            - 90°  
ES-92 7,456,662.22 407,273.61 1,501.73 130            - 60°        225°
ES-93 7,456,626.82 407,297.40 1,499.02 108            - 60°        225°
ES-94 7,456,587.51 407,061.24 1,528.42 350            - 90°  
ES-95 7,456,558.52 407,297.77 1,502.12 136            - 60°        225°
ES-96 7,456,647.08 406,927.77 1,522.04 250            - 90°  
ES-97 7,456,647.32 407,174.32 1,511.06 169            - 60°        225°
ES-98 7,456,471.00 407,175.00 1,513.48 80            - 90°  
ES-99 7,456,629.78 407,016.22 1,522.28 320            - 90°  
ES-100 7,456,399.58 407,246.17 1,510.55 93            - 90°  
ES-101 7,456,487.51 407,014.84 1,532.96 218            - 90°  
ES-102 7,456,133.60 407,298.32 1,506.97 199            - 90°  
ES-103 7,456,432.79 406,997.61 1,535.76 205            - 90°  
ES-104 7,456,470.21 406,963.05 1,528.19 199            - 90°  
ES-105 7,456,451.95 407,050.54 1,531.17 187            - 90°  
ES-106 7,456,083.42 407,139.91 1,515.10 211            - 90°  
ES-107 7,456,665.13 406,980.87 1,518.29 325            - 90°  
ES-108 7,456,700.11 406,945.17 1,519.62 271            - 90°  
ES-109 7,456,132.64 407,227.33 1,511.23 169            - 90°  
ES-110 7,456,416.08 406,946.83 1,528.45 180            - 90°  
ES-111 7,456,293.56 407,352.37 1,504.42 169            - 90°  
ES-112 7,456,505.89 406,926.68 1,525.37 190            - 90°  
ES-113 7,456,579.23 407,106.67 1,532.07 190            - 90°  
ES-114 7,456,398.54 407,386.79 1,499.90 140            - 90°  
   Total: 19,125   
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Figure 11-1: Elenita Collar Location Map 

 

Note: Figure courtesy of Apoquindo Minerals 
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The RC chip logging trays and pulp rejects are stored on site covered under a torn 
tarpaulin. As just over 22,000 m of RC drilling has been completed on the property, it is 
clearly evident that not all of the logging trays and rejects have been saved, based on the 
size of the pile. AMEC recommends that Apoquindo immediately catalogue and move all of 
the above mentioned items into a more suitable storage facility.   

The short-track percussion drilling was conducted using a 1993 model top-hammer, 
Furukawa HCR-C300E track mounted rig and capable of drilling 25 m. A total of 640 holes 
were completed with a combined depth of 5,948 m. Holes were 9 cm in diameter. The rig 
was owned and operated by Guillermo Flores Maquinaria. No drilling logs or assays are 
available for review from this program. 

11.3 Aquest 

Aquest’s drilling program (1997) consisted of 16 reverse circulation holes totaling 3,308 m 
(Table 11-3). AMEC was not provided with any of the drill logs (detailed or summary) or 
assay certificates for review.  The drilling was performed by Harris y CIA based out of 
Antofagasta, Chile. The drill used was a Schramm 685 boring a 5.5” to 5.75” (14 to 14.6 
cm) diameter hole.  Figure 11-1 shows the collar locations of the Aquest drilling in relation 
to the Princeton drilling. 

Table 11-3: Aquest Collar Location Data 

Hole# North East Elev. (m) Length Dip Azimuth 
ES-115 7,458,479.00 405,467.00  222 - 70° 318 
ES-116 7,458,484.00 404,818.00  240 - 55° 318 
ES-117 7,457,447.00 404,886.00  240 - 55° 290 
ES-118 7,458,816.00 405,634.00  216 - 60° 300 
ES-119 7,457,992.00 404,369.00  216 - 55° 318 
ES-120 7,456,959.00 404,033.00  166 - 60° 318 
ES-121 7,457,483.00 405,656.00  198 - 60° 318 
ES-122 7,456,844.00 406,795.00  222 - 60° 315 
ES-123 7,455,135.00 403,895.00  240 - 55° 0 
ES-124 7,455,356.00 403,766.00  198 - 60° 330 
ES-125 7,455,473.00 405,968.00  192 - 60° 0 
ES-126 7,455,741.00 406,714.00  216 - 60° 318 
ES-127 7,456,667.00 406,899.00  234 - 60° 318 
ES-128 7,458,343.00 406,953.00  180 - 55° 318 
ES-129 7,457,804.00 406,857.00  160 - 65° 318 
ES-130 7,457,799.00 406,972.00  168 - 60° 0 

   Total: 3,308   
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Based on the information supplied to AMEC, the collar locations of the drill holes appear to 
have been surveyed; however, it is unclear as to whether the collars were surveyed with a 
Total Station or by a handheld GPS unit. AMEC is also unclear as to why no elevation 
information is available for the holes. 

Down-hole deviation surveys were not taken for this drilling campaign. As the holes are all 
inclined, down hole measurements should have been collected. 

AMEC is uncertain as to whether the chip logging trays and pulp rejects for this program 
are stored in the pile with the Princeton trays and rejects.  
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11.4 Michilla 

Minera Michilla drilled 17 short-track percussion holes totaling 818 m in 2003 (Table 11-4). 
All of the drilling was conducted on the Elenita claim (Figure 11-1). No information is 
available as to the type of rig used or hole size drilled. AMEC was not provided with drilling 
logs or assay certificates for this program. 

Table 11-4: Michilla Collar Location Data 

Hole# North East Elev. (m) Length Dip Azimuth
MES-115 7,456,383.37 407,159.01 1,516.42 30            - 90°   
MES-116 7,456,401.52 407,139.06 1,517.70 25            - 90°   
MES-117 7,456,416.62 407,123.90 1,518.77 15            - 90°   
MES-118 7,456,436.40 407,107.05 1,523.11 30            - 90°   
MES-119 7,456,710.19 407,014.42 1,519.06 20            - 90°   
MES-120 7,456,664.94 407,013.74 1,522.51 55            - 90°   
MES-121 7,456,558.37 407,021.41 1,529.57 60            - 90°   
MES-122 7,456,652.26 407,035.93 1,524.48 60            - 90°   
MES-123 7,456,612.05 406,999.36 1,523.96 60            - 90°   
MES-124 7,456,599.56 407,023.76 1,529.62 60            - 90°   
MES-125 7,456,634.30 407,055.39 1,528.01 60            - 90°   
MES-126 7,456,609.97 407,124.96 1,526.03 60            - 90°   
MES-127 7,456,605.86 407,063.76 1,529.70 60            - 90°   
MES-128 7,456,618.88 407,041.44 1,527.95 60            - 90°   
MES-129 7,456,669.84 407,053.09 1,521.36 60            - 90°   
MES-130 7,456,415.11 407,135.51 1,518.08 58            - 90°   
MES-131 7,456,726.34 407,052.85 1,516.24 45            - 90°   

   Total: 818   
 

AMEC is uncertain whether the chip logging trays and pulp rejects for this program are 
stored in the same pile with the Princeton trays and rejects.  
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12.0 SAMPLING METHOD AND APPROACH 

12.1 Introduction 

Sampling programs on the Property included RC samples from Princeton and Aquest, 
short-track percussion samples from Princeton and Michilla, soil geochemistry samples 
and chip samples taken by Apoquindo personnel at the Punta Verde excavations.  
Although chip samples are anecdotally said to have been taken by Princeton in the 
trenches; there is no information available to AMEC to substantiate the work. 

12.2 RC/Short Track Sampling Procedures 

Princeton 

Basic details have been provided to AMEC as to the specific procedures utilized by 
Princeton on the sampling of RC holes. 

Drill cuttings were sampled every metre. The samples were split and 2-5kg bags were 
collected. The cuttings were visually examined and the samples that had visual copper 
mineralization were sent for analysis. Princeton would also select 1 to 3 samples of visually 
barren material on each side of the intersection for analysis. A total of 3,271 samples were 
analyzed for total copper and soluble copper. 

Drill cuttings from each sample were also weighed to determine recovery. Princeton 
reported that as there is no water in the area, no problems with recovery were 
encountered. 

The short-track percussion procedure is better described in the available information, 
although still lacking in detail. Holes were drilled using a 9 cm in diameter, 3.65 m long rod 
which returned roughly 5 to 8 kg of material. Cuttings were collected using a 70 cm 
diameter steel tray. The sample was riffle split and approximately 3 to 4 kg of cuttings were 
bagged for analysis. A small sample was also placed in a chip storage tray for logging 
purposes. 

In general, three samples were taken per hole. A total of 2,167 samples were analyzed; 
however, this data was not made available to Apoquindo or AMEC.  

Aquest 

Of the 3,308 m of RC drilling completed for Aquest, 3,260 m were sampled for total copper. 
Sample intervals were set at 2 m. The following description is taken from Currie at al. 
(1997). 
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Drilling contractor Harris y CIA. Ltda., was responsible for providing two 3 kg rock chip 
samples for every corresponding 2 m sample interval. Each 2 m sample interval was split 
four times through a riffle splitter, yielding two approximately 3 kilogram samples. Attention 
was paid to air-cleaning the splitter after each separate split, to ensure a uniform sampling 
procedure. 

The final 2-three kilogram samples were identified with sample tags labeled with hole 
number, and interval for the field reject sample, and with concurrent sample tag numbers 
for the samples shipped to the analytical laboratory. Care was also taken to ensure that the 
final sample coming from the fourth split always went to the samples identified as field 
rejects or for analysis. For example the final split from the right side of the splitter would 
always be used as the field reject sample. Aquest considered that this procedure ensured 
that the sampling mechanism will always be uniform.  

After each hole was completed, the samples labeled for analysis were sealed in 
polyurethane sacks and shipped to Acme Analytical Laboratories (Chile) S.A. via Pullman 
Cargo in Antofagasta. 

Michilla 

No information has been supplied to AMEC explaining the sampling procedures for 
Michilla’s short-track percussion program. A review of Apoquindo’s database shows that all 
samples were taken on 1 m intervals; however, the whole hole was not always sampled. 
From the 818 m drilled, 194 samples were sent for total copper analysis. 

12.3 Soil Geochemistry Sampling Procedures 

Princeton conducted three separate soil sampling campaigns collecting 3,182 samples. 

Information regarding sampling methodology for the orientation survey is scant. The initial 
orientation survey consisted of two lines with stations spaced at 100 m intervals.  The two 
lines were oriented parallel and perpendicular to stratigraphy and extended 500 to 700 m 
beyond known mineralization. At selected stations a pit was dug and samples were 
removed from various depths. It is not reported how many samples were collected. 

An expanded orientation survey was undertaken to verify the results of the orientation 
survey. A picket grid was established over a rectangular area approximately 2 km by 2.4 
km, centred over the known mineralized zone. A total of 162 samples were collected from 
100 m spaced stations along lines which were spaced 200 m apart. A composite sample 
was collected from four locations at each station from a depth between 20 and 50 cm. The 
sample was placed in a plastic bag, labeled and shipped to the laboratory. 

Princeton undertook a detailed soil sampling survey on the property. A 140 line-kilometre, 
picket-grid was established on the property. Line spacing was 200 m apart with the lines 
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oriented to the northwest in order to be perpendicular to stratigraphy. Samples were 
collected at 100 m spaced stations along these lines for a total of 1,590 samples. Samples 
were collected using a small shovel, from three sites at each station. Samples of the 
material were placed in plastic bags, scaled and shipped to Acme Analytical Laboratories 
Ltd. in Santiago, Chile for preparation and analysis. 

An additional 1,430 samples were collected from infill lines using the same sampling 
methodology which resulted in a final grid with 100 m spaced lines and sample spacing of 
50 and 100 m on alternate lines. 

 
12.4 Apoquindo Chip Sampling Procedures 

The chip sampling which Apoquindo conducted was solely for the purpose of determining 
whether Cu mineralization was present, and not for economic evaluation purposes. 

Sample intervals were marked by paint every 2 m along the drift to be sampled and the 
locations of the resulting paint hatch marks were picked up using a GPS. The geologist 
then chipped a rough channel sample using a rock hammer perpendicular to the 
mineralization, collecting the sample in a plastic bag. A sample tag was added to the bag 
and the bag sealed for shipment to the assay laboratory.  

AMEC does not consider that the methodology used to obtain the channel sample was in 
line with industry best practice; however, owing to the hardness of the rock, it is considered 
suitable for the purposes for which the samples were taken. 

12.5 Density Determinations 

Specific gravity determinations were carried out on 14 samples that were submitted for 
metallurgical test work.  The SG determinations were made using a pycnometer by the 
Department of Mining and Mineral Process Engineering at The University of British 
Columbia.  Results are presented in Table 12-1.  Specific gravity values range from 2.67 to 
2.86 with an average value of 2.78.  

Table 12-1: Density Determinations 

Sample Cu (T)% SG Comments 
 

UG #1 40m 7.17 2.79 Oxide  

UG #1 60m 3.69 2.69 Oxide 

UG #2 60m 5.36 2.78 Chalcocite 
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ES35 29-44m 1.58 2.67  

ES47 32-35m 1.77 2.73  

ES47 40-47m 4.17 2.74  

ES37 106-109m 1.02 2.71  

ES36 109 118m 1.97 2.76  

ES32 84-88m 1.00 2.73  

ES32 118-123m 4.44 2.80  

ES32 137-143m 7.16 2.86  

ES51 116-118m 4.05 2.78  

ES51 132-139m 2.13 2.82  

ES51 151-155m 3.48 2.84  
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13.0 SAMPLE PREPARATION, ANALYSES AND SECURITY 

No documentation was provided to AMEC that discusses the laboratory preparation 
protocols or analytical methods that were used for RC samples collected by Aquest for 
their RC drilling program, nor for the 2003 Michilla percussion RC samples. No specific 
reference is made as to sample security during transportation or what (if any) procedures 
were in place to ensure a ‘chain of custody’. There is no mention of any security measures 
that were in place for sample storage. 

13.1 Princeton 

Princeton sent soil samples to be analyzed at Acme Analytical Laboratories Ltd. in 
Santiago, Chile for preparation and analysis. It is not known if the Acme laboratory was 
certified at the time.  The available documentation reviewed states that the +40 mesh size 
fraction was extracted and pulverized and a 1 gram sub-sample was collected. This 
sample was digested in aqua regia and analyzed for total copper by atomic absorption 
methods. 

It has been reported (Simons, 1995b) that the Princeton RC and short-track percussion 
samples were analyzed for total copper (TCu) and soluble copper (CuSol); however, 
nowhere in the available documentation does it specifically indicate which laboratory 
conducted the sample preparation and analyses on these samples. 

AMEC notes that Simons (1995b) report some data verification was attempted on the 
Princeton RC data during the 1995 resource estimate: 

“Analytical quality was investigated through a program of analysis of duplicate samples.  
Approximately 8% of the database has been submitted for duplicate analysis.  Correlation 
of duplicate analyses performed at different labs is very high with better than 90% of the 
samples displaying variation of less than 5%.  No systematic bias was detected.”      

AMEC was not provided with reports, results or data from this program, and was unable to 
verify the Simons conclusions.    

No specific reference is made as to sample security during transportation or what (if any) 
procedures were in place to ensure a ‘chain of custody’. There is no mention of any 
security measures that were in place for sample storage.  

13.2 Apoquindo 

The Apoquindo chip samples were prepared at ALS-Chemex preparation laboratory in 
Antofagasta and analyzed at ALS-Chemex Assay Laboratory in Santiago, Chile. ALS-
Chemex is an independent, registered ISO9001:2000 company with facilities in sixteen 
countries.  The Chilean laboratory has ISO9001:2000 certification.  

Apoquindo personnel delivered the chip samples to the Antofagasta preparation laboratory 
(lab) where they were received, issued with a unique bar code label and logged into a 
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LIMS tracking system. The samples were then weighed and dried in a gas-fired oven at 
~105° for 4 hours, or longer depending on the humidity of the samples. 

The samples were then finely crushed to better than 70 % passing a 2 mm (Tyler 10 mesh) 
screen.  Samples were split using a Jones riffle splitter. A 250g split was taken and 
pulverized to better than 85 % passing a 75 micron (Tyler 200 mesh) screen. 

Apoquindo requested that ALS-Chemex to conduct fire assaying for “ore-grade” Cu 
analysis (ALS code Cu-AA62), soluble Cu analysis (ALS code Cu-AA05) and a multi-
element analysis (ALS code ME-ICP41) on the samples. 

AMEC recommends that when Apoquindo commences exploration on the property that 
they have appropriate industry-standard sample handling procedures and QA/QC 
protocols in place to ensure that data collected from the exploration programs can be 
adequately and appropriately validated. 
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14.0 DATA VERIFICATION 

14.1 Overview 

The data made available to AMEC included historical drill logs from the Princeton RC 
drilling programs, reports completed by Princeton and Aquest, AutoCAD sections through 
the Elenita deposit and drawings showing drill hole locations and a geological plan of the 
Elenita deposit.  As far as AMEC is aware, there have been no technical reports completed 
on the properties. 

During the September 2007 site visit, AMEC went underground into the old workings and 
collected two independent samples.  

14.2 Apoquindo Data 

AMEC reviewed data made available from Apoquindo during the site visit, which included a 
digital spreadsheet database of all the drilling conducted on the Property, photocopied drill 
logs from the Princeton RC campaigns, drawings and reports.  AMEC notes that no Aquest 
RC or Michilla percussion logs were available for review. In addition, no assay certificates, 
or copies thereof, were available to verify the assay information contained within the 
spreadsheet database. 

The documentation that Apoquindo acquired does not contain any relevant information 
regarding any QA/QC measures that may be associated with the assay data collected to 
date on the Property.  

The database currently consists of a number of different spreadsheets. There is a 
spreadsheet for the Apoquindo sampling at Punta Verde, one containing the collar 
information for all of the RC and Michilla percussion drilling, one containing the assay 
information for all of the RC and Michilla percussion drilling and one which contains partial 
lithological data for the 131 RC holes drilled.  

AMEC reviewed ten holes in the spreadsheets out of a possible 115 holes for which 
Apoquindo has photocopies of the logs. AMEC found no errors when comparing the 
photocopies to the header and assay information contained within the spreadsheets. 

AMEC strongly recommends that Apoquindo consolidate all of the available information 
into one concise database. 

14.3 AMEC Data 

AMEC collected two samples from the old underground workings during the September 
site visit for characterization purposes only, and not as a check on the accuracy of the 
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historical data or the assaying procedures.  AMEC sent the assays to ALS Chemex in 
Vancouver for analysis. The results are shown in Table 14-1.  The samples collected 
consist of one underground muck grab sample and one chip sample from a pillar. 

Table 14-1: AMEC Sample Results 

AMEC # Description CuT% CuSol% 
9859 Elenita U/G muck 2.53 2.27 
9860 Elenita U/G pillar chip 0.19 0.10 

 

AMEC concludes that no problems were found with the collar and assay databases as 
compared to the photocopied drill logs. It is noted that since the assay data can not be 
independently verified, owing to the lack of assay certificates, the information contained in 
the databases can only be used for exploration purposes.  
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15.0 ADJACENT PROPERTIES 

The Elenita property is situated in the mineralogically significant Antofagasta Coastal Belt 
which is host to numerous copper deposits (Figure 15-1), with the Mantos Blancos mine 
(operated by Anglo American) being the largest discovered in the region to date.  Other 
mining operations in the region include Sierra de Miranda (operated by private firm 
Mohammed Duk), Ivan and Zar (Compañía Minera Milpo S.A.A.), and Rencoret 
(Antofagasta Minerals).   

Public domain information on the operations, many of which are privately-owned, is limited, 
and where available, is summarized below. 

15.1 Mantos Blancos 

The Upper Jurassic Mantos Blancos copper deposit is derived from two superimposed 
hydrothermal events, an initial phyllic alteration, and a later potassic, propylitic, and sodic 
alteration, which are related to dioritic and granodioritic stocks and sills, and dioritic dykes.  
Mineralization is spatially associated with the later hydrothermal event, and consists of 
hydrothermal breccias, disseminations and stockwork-style mineralization. Hypogene 
sulphide assemblages show distinctive vertical and lateral zoning, centred on magmatic 
and hydrothermal breccia bodies, which constitute the feeders to mineralization.  A barren 
pyrite root zone is overlain by pyrite-chalcopyrite, and followed upwards and laterally by 
chalcopyrite-digenite or chalcopyrite-bornite. The assemblage digenite–supergene 
chalcocite characterizes the central portions of high-grade mineralization in the breccia 
bodies (Ramirez et al., 2006). 

The mineralization is currently being exploited through two open pits, and is treated 
through a solvent-extraction-electrowin (SX/EW) plant.   

15.2 Sierra de Miranda 

Malachite, chrysocolla and atacamite mineralization is developed in andesites, and mined 
via underground, sub-level stoping methods, without backfill.  The mine produces at about 
3.3 Mtpa, at an average grade of 0.75% Cu (Atlas Copco, 2007).  

15.3 Ivan-Zar 

Production from the Ivan-Zar deposits commenced in 1995 (Rayrock Yellowknife 
Resources Inc, 1997).  The deposits included the Ivan underground mine, Zar open pit and 
underground mines, Emperatriz open pit and the Catalina open pit and underground mines 
(Rayrock Yellowknife Resources Inc, 1997; 1998). Oxide reserves for 2006 totalled 1 Mt 
grading 0.64% total copper, of which 0.44% Cu was soluble copper.  A further 0.5 Mt 
grading 2% total copper was in sulphide reserves.  AMEC does not know whether the 
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tonnage and grade estimates are compliant with CIM standards, and as such, should not 
be relied upon.  

Copper cathode production for 2006 was about 10,000 t (Milpo, 2007). Oxide ore is heap-
leached, whereas the mixed and sulphide ore is bio-oxidised (Rayrock Yellowknife 
Resources Inc, 1998). The mineralization is currently treated through an SX-EW plant. 

15.4 Sierra Valenzuela  

During the late 1990s, Minera Rayrock had evaluated the mineralization on the property.  
An engineering study, based on two development scenarios: a "satellite" operation to the 
Ivan mine and a "stand-alone" operation was completed (Minera Rayrock, 1997).  In 1997, 
the project was reported to contain about “31,378,000 tonnes of ore grading 1.18% copper” 
of which about 10% is on the Madrugador property currently held by Apoquindo. This 
tonnage and grade estimate pre-dates CIM standard definitions for resources, is not 
reported to current CIM standards, is included for information purposes only, and should 
not be relied upon.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  Technical Report on the Elenita Property 
  Antofagasta Region, Chile 

Project No.:  158269 Page 66  
   
 

Figure 15-1: Copper Deposits Surrounding the Elenita Properties 

 

Note: Figure courtesy of Apoquindo Minerals  
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16.0 MINERAL PROCESSING AND METALLURGICAL TESTING 

During 1995, a laboratory test program to evaluate the leaching of copper mineralization at 
the Property was completed by the Mining and Mineral Processing Department of the 
University of British Columbia (Lawrence, 1995).  A total of 14 samples were taken from six 
locations in the Elenita deposit.  

Samples were analyzed for Cu and Fe by atomic absorption spectrophotometry (AA) 
following digestion in aqua regia.  Total sulfur analyses were performed by barium sulfate 
precipitation following aqua regia digestion.  Bioleach solutions and solutions from acid 
consumption tests were analyzed for Cu and Fe by AA.  Chloride in column test bioleach 
solutions were analyzed by a silver chloride precipitation method.  Specific gravities were 
determined for each sample.  

The study concluded that: 

• For the 14 samples evaluated, copper assayed in the range 1.02 to 7.17 %. In 
general, higher copper values were found in the finer (minus 16 mesh) fractions. 

• Acid leach tests conducted on minus 16 mesh samples gave acid-soluble copper 
values in the range 41.6 to 72.2%.  Acid consumptions to achieve a stable pH of 
2.0 ranged from 84.6 to 162.6 kg H2SO4 per tonne.  On the basis of kg Cu leached 
per kg acid, consumptions ranged from 3.2 to 15.6 kg Cu per kg acid.  Tests on 
four selected samples at -1/4 inch (approx. 0.6 cm) + 16 mesh size provided similar 
copper extractions but at reduced acid consumptions (2.6 to 9.5 kg acid per kg 
Cu).  It was observed that significant quantities of acid were consumed in the pH 
range 2.4 to 2.0 due to the buffering capacity of a component mineral at pH 2.4. 

• Shake flask bioleach tests were conducted on 11 of the samples at minus 16 
mesh.  Copper extractions ranged from 87.0 to 98.5 %.  Acid consumptions 
(uncorrected for acid returned from solvent extraction (SX)) ranged from 1.0 to 6.4 
kg acid per kg Cu. 

• Three samples were leached in short columns at minus 3/4 and minus 3/8 inch (2 
cm and 1 cm) size for 220 days.  All samples exhibited an initial rapid leaching 
phase in which principally oxide copper was leached followed by a relatively slower 
biological copper sulfide oxidation phase.  Copper extractions range from 79.7 to 
88.2 % for the finer sizes and from 67.2 to 88.5 % for the coarser sizes.  Acid 
consumptions range from 1.7 to 3.8 kg acid per kg Cu (uncorrected for acid 
returned from SX) with little difference in consumption for the two sizes.  Acid 
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consumptions expressed on a per tonne basis range from 96.5 to 111.6 kg acid per 
tonne. 

• Chloride contents of column leachates were initially high, particularly for Location 2 
samples, with Cu:Cl molar ratios of 0.17 and 0.36 for 3/8 and 3/4 inch (1 and 2 cm) 
material respectively after 7 days of leaching.  After 220 days of leaching, molar 
ratios had increased substantially as chloride leaching declined.  

Lawrence (1995) indicated that further work should include: 

“additional leaching testwork at larger scale to verify copper extractions and acid 
consumptions.  Further column tests could be used to provide additional information on (a) 
the use of site water, (b) the effect of acid-pugging on leach performance, (c) quantification 
of solution hold-up, (d) assay-by-fraction data for heads and residues, (e) the deportment 
of trace elements and other solution characteristics, and (f) determination of the degree of 
ore decrepitation during leaching and its effect on slimes production and ore pile 
compression.   Further scoping testing of different mineralization types can be carried out 
satisfactorily in short leach columns as used in this investigation”.  

. 
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17.0 MINERAL RESOURCE AND MINERAL RESERVE ESTIMATES 

There are no current resource estimates for the Property hence no further information is 
included in this section. 
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18.0 OTHER RELEVANT DATA AND INFORMATION 

No other relevant data or information has been provided to AMEC that should be included 
in this report. 
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19.0 ADDITIONAL REQUIREMENTS FOR TECHNICAL REPORTS ON 
 DEVELOPMENT AND PRODUCTION PROPERTIES 

The Property is not a development or production property as defined by Canadian 
Securities Statutes, and therefore this section does not apply.  
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20.0 INTERPRETATIONS AND CONCLUSIONS 

The Elenita property is situated in the mineralogically-significant Antofagasta Coastal Belt 
which is host to numerous copper deposits.   

While sporadic commercial production occurred on the Elenita deposit from 1959 to 1993, 
no records exist as to what, if any, exploration work was carried out during that period. 
Between 1993 and 1996, Princeton conducted reverse circulation drilling campaigns over 
the property, airphoto interpretations, trenching and mapping and sampling of the old 
workings on the Elenita claim. In 1997, Aquest completed RC drilling and geophysical 
surveys over the Elenita claim. No further reported exploration work was performed on the 
property until 2003, when Minera Michilla conducted a short-track RC program on Elenita. 
A total of 22,433 m of reverse circulation drilling in 131 holes have been completed on the 
Property to date. In addition to the RC drilling, 657 short-track percussion holes have been 
drilled, totaling 6,766 m. 

Apoquindo, having only recently acquired the Property, is in the process of determining the 
exploration program for the area. After Apoquindo’s due diligence review of the property, 
Apoquindo personnel chip sampled an underground excavation on the Elenita claim block.  
Assay results from the program were very encouraging. 

No other exploration has been reported to have been conducted on the property since the 
Apoquindo sampling. AMEC is of the opinion that the optioned land package has not been 
adequately explored. 

The geology of the property is poorly understood as there is little to no rock exposure in the 
area and the majority of the exploration work to date has been focused solely on the 
Elenita deposit. Apoquindo is committed to rectifying this situation through a targeted 
exploration campaign. 

There is little to no documentation regarding the sampling method and approach used on 
the property. All drilling and sampling performed by Princeton and Aquest occurred prior to 
the establishment of the NI 43-101 reporting requirements. As Minera Michilla is not listed 
on a Canadian Exchange, they are not obliged to meet NI 43-101 requirements.  

Relevant documentation regarding any QAQC program associated with the sample assays 
taken from Property is non-existent.  There is also scant information in respect to sampling 
methodologies and sample security for the drilling programs, and subsequent drill core 
analysis. 

However, AMEC firmly believes that the property has sufficient potential to warrant the 
funding of a results-driven, well-structured exploration program. 
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21.0 RECOMMENDATIONS 

21.1 Introduction 

Given the state of the available verifiable information, AMEC tenders the following 
recommendations: 

• Apoquindo's investment in the Property should be staged in such a manner as to 
allow periodic reviews to determine whether on-going investment is warranted, 
and/or to determine whether the investment schedule and plans need to be 
modified on the basis of new information or changes in metal markets. 

• Apoquindo needs to institute an industry-acceptable QA/QC program and should 
ensure that all procedures are fully established and adhered to when conducting 
any exploration work which entails the collection of samples. 

• Apoquindo should retain the services of a licensed Qualified Person as defined 
under NI 43-101 to supervise all aspects of exploration and development activities 
on the properties.  Apoquindo should also retain the services of an Independent 
Qualified Person from time to time to review the project in respect to procedures 
and results to satisfy NI43-101 requirements.   

Further to this AMEC recommends that: 

• equipment, survey procedures and field techniques used on the project should 
meet CIM Exploration Best Practices Guidelines. 

• that CIM Definition Standards for Mineral Resources and Mineral Reserves 
must be followed in respect to the estimation and reporting of any resources or 
reserves declared on the Property. 

• that security of data is maintained on and off the project site. 

• that oral or written statements concerning the project issued by Apoquindo, or 
entities associated with Apoquindo, are approved by Apoquindo and comply 
with the disclosure requirements of NI 43-101 and any other regulatory bodies 
which have jurisdiction over Apoquindo. 

21.2 Exploration/Property Recommendations 

As a significant amount of work is going to be required to upgrade the current data to 
enable it to be used for any other purpose other than exploration data, AMEC is of the 
opinion that Elenita should be considered an early-stage exploration property. AMEC is of 
the belief that expenditures on the property be staged in such a way so that at the end of a 
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“phase” or work cycle, management of Apoquindo and their consultants can determine 
whether further expenditures on the Property are warranted. 

AMEC considers that the following property and database recommendations should be 
implemented immediately: 

• Apoquindo determines who the actual owner of the surface rights is and to take the 
appropriate steps to have the rights transferred into Apoquindo’s name.  

• Apoquindo begin to take the necessary steps to start an environmental base-line 
study in order to facilitate process of acquiring the environmental permit at a later 
date. 

• Apoquindo consolidate all of the available information into one concise database. 

AMEC considers that the following exploration activities should be completed: 

• Apoquindo embark on a rigorous exploration campaign that would involve detailed 
geological and structural mapping and sampling of the excavations on the property 
(both surface and underground). 

• Apoquindo undertake ground magnetic and gravity surveys. 

• Apoquindo conduct a 50 m by 50 m mobile metal ion (MMI) sampling program over 
the known mineralization at Elenita. Depending on the results of this survey, it may 
be prudent to cover other areas on the properties where previous work has 
identified anomalous copper values on an initial 100 m by 100 m grid. 

• Dig and sample trenches over areas where past work has indicated copper 
anomalies. 

• Apoquindo twin 10 to 20% of the previous holes drilled on the property while 
employing a rigorous QA/QC program in an effort to validate previous results.  
AMEC recommends a combination of twin RC and diamond core drilling.  The core 
drilling will allow Apoquindo to gain a better understanding of the structural and 
lithological controls on mineralization. 
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21.3 Work Program 

Apoquindo has provided a 12 month budget, divided into two phases, to address the 
exploration activities to be conducted on the property. The total cost of the 12 month 
program is $2.62 M. The costs proposed do not include such items as corporate office 
overheads. A summary of the proposed Phases is shown in Table 21-1 below.   

Table 21-1: Proposed Work Plan and Budget (US$) 

  Phase 1 Phase 2 
ELENITA PROJECT PERSONNEL     
Senior Geological Consultant (3 days per month) 18,000 18,000
Chief Geologist (30-50%) 33,000 33,000
Geologist (Project Geologist) 40,000 48,000
Geologist (For drilling program) 15,000 15,000
Helpers (3) 18,000 24,000

SUBTOTAL 124,000 138,000
      
ELENITA PROJECT OVERHEAD     
Camp site 12,000 15,000
Computers, software, plotters, printers, photocopy, internet 8,000 3,000
Camp expenses 6,600 9,000
Phone communications + internet 4,000 4,200
Office items 1,500 1,500
Airfares 13,000 12,000
Food and meals 14,000 12,000
Hotel 15,300 14,400
Others 5,500 6,000

SUBTOTAL 79,900 77,100
      
ELENITA EXPLORATION COSTS     
Initial 20,000   
Drilling RC (7,500 m RC US$ 60/m & 2,500 m core US$ 120/m) 360,000 390,000
Mobilization-Demobilization +Other Drilling Costs 9,000   
Geophysics (Ground Mag) 14,000   
Geophysics (Gravity) 10,000 10,000
Trenching and Surface - Laboratory Assays 6,000   
MMI Laboratory Assays (800 samples approx.) @ US$ 35 per sample 30,000   
Laboratory Assaying (ea 2 m approx US$ 18 ea) 45,000 40,000
Supplies  12,500 18,000
Topographic Survey 5,000 6,000
Satellite Images 3,000   
Data Management 25,000 30,000
Trucks (1) 18,000 18,000
Maintenance and supplies (Vehicle, Oil, Gas, etc.)                8,500 9,000
Bulldozer 25,000   
Contingency 8,000 12,000

SUBTOTAL 599,000 533,000
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ELENITA OTHER PROJECT COSTS     
Metallurgy & Assays 80,000 40,000
Consultants 19,000 10,000
Meetings & Conferences 3,000   
Environmental Base Line     
Reclamation     
Insurances 3,000 3,000
Others 5,000 6,000
Easements     

SUBTOTAL 110,000 59,000
      
ELENITA LEGAL & ADMINISTRATIVE     
Attorney 19,000 18,000
Administration 12,000 12,000
Accountants & External Auditors 10,500 9,000
Landman 6,000 6,000

SUBTOTAL 47,500 45,000
      
OPTION PAYMENTS AND PROPERTY MAINTENANCE     
License payments   5,000
Option Payments 300,000 500,000

SUBTOTAL 300,000 505,000
     

TOTAL 1,260,400 1,357,100
 

AMEC has reviewed the budget and considers it reasonable for the early-stage exploration 
state of the project.  
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