
Master 

 

 

 

  

¢9/IbL/![ w9thw¢ 
Prepared by: Andes GMS SpA 

Date: January 10, 2019 

Qualified Person: Mauricio Rubio 

Minera Anzá, 

Antioquia, Colombia 

NI 43-101 



   
  www.andesgms.com 
 

MINERA ANZÁ SA ς ANZÁ, ANTIOQUÍA, COLOMBIA          1 
Technical Report NI 43-101 ς January, 2019 

INDEX 
1 Introduction .......................................................................................................................... 10 

2 Summary ............................................................................................................................... 11 

2.1 Location and Accessibility ................................................................................................. 11 

2.2 Climate and Vegetation ..................................................................................................... 11 

2.3 Infrastructure .................................................................................................................... 11 

2.4 History ............................................................................................................................... 11 

2.5 Geology Setting ................................................................................................................. 12 

2.5.1 Regional Geology ....................................................................................................... 12 

2.5.2 Local Geology ............................................................................................................ 13 

2.6 Drilling and Exploration ..................................................................................................... 13 

2.7 Mineral Resources and Reserve Estimate ......................................................................... 15 

2.8 Interpretation and Conclusions ......................................................................................... 15 

2.9 Recommendations ............................................................................................................ 15 

3 Reliance on Other Expert ...................................................................................................... 16 

4 Property Description and Location ....................................................................................... 17 

4.1 Location of the Anzá Project ............................................................................................. 19 

4.2 Land Tenure Description. .................................................................................................. 20 

4.3 Agreements, royalties and other encumbrances .............................................................. 22 

5 Accessibility, Climate, Local Resources, Infrastructure and Physiography ........................... 24 

5.1 Access ................................................................................................................................ 24 

5.2 Topography, Climate and Vegetation ............................................................................... 24 

5.3 Infrastructure of the Area ................................................................................................. 26 

5.3.1 Routes and Political-Administrative Divisions ........................................................... 26 

5.3.2 Economy .................................................................................................................... 27 

5.3.3 Education ................................................................................................................... 28 

5.3.4 Drinking Water and Sewage System ......................................................................... 28 

5.3.5 Hydrological Potential ............................................................................................... 30 

5.3.6 Electricity ................................................................................................................... 31 

5.3.7 Mining ....................................................................................................................... 31 

5.3.8 Demography .............................................................................................................. 32 

6 History ................................................................................................................................... 33 



   
  www.andesgms.com 
 

MINERA ANZÁ SA ς ANZÁ, ANTIOQUÍA, COLOMBIA          2 
Technical Report NI 43-101 ς January, 2019 

6.1 Previous Studies ................................................................................................................ 34 

7 Geology and Mineralization .................................................................................................. 38 

7.1 Regional Geology ............................................................................................................... 38 

7.1.1 Geology ..................................................................................................................... 38 

7.1.2 Structural Geology ..................................................................................................... 43 

7.2 District Geology ................................................................................................................. 44 

7.2.1 Lithology .................................................................................................................... 44 

7.2.2 Structural Geology ..................................................................................................... 46 

7.3 Local Geology .................................................................................................................... 47 

7.3.1 Lithology .................................................................................................................... 47 

7.3.2 Local Structural Geology ........................................................................................... 53 

7.3.3 Alteration and Local Mineralization .......................................................................... 56 

7.4 Geology of the Aragón - La Pastorera Area ....................................................................... 59 

8 Deposit Type .......................................................................................................................... 64 

8.1 VMS Deposit Characteristic ............................................................................................... 64 

8.2 Gypsum of Anzá ................................................................................................................ 65 

8.3 Massive Sulphide Unit ....................................................................................................... 68 

8.4 Siliceous Pyrite Unit ........................................................................................................... 71 

8.5 Barite, Chert and Tuff with Pyrite ..................................................................................... 71 

8.6 Breccias ............................................................................................................................. 72 

9 Exploration ............................................................................................................................ 75 

9.1 Regional Exploration ......................................................................................................... 75 

9.1.1 Geochemical .............................................................................................................. 78 

9.1.2 Geophysics ................................................................................................................ 84 

10 Drillholes................................................................................................................................ 90 

11 Sampling Preparation, Analyses and Security ..................................................................... 114 

11.1 Drillholes: Sampling, Handling and Logging .................................................................... 114 

11.2 Geochemical Samples ..................................................................................................... 124 

11.3 Geotechnical and Structures: Procedures and Logging .................................................. 126 

11.3.1 Geotechnical logging ............................................................................................... 126 

11.3.2 Structural logging .................................................................................................... 130 

11.4 QA/QC ............................................................................................................................. 134 



   
  www.andesgms.com 
 

MINERA ANZÁ SA ς ANZÁ, ANTIOQUÍA, COLOMBIA          3 
Technical Report NI 43-101 ς January, 2019 

11.5 Samples Chain of Custody ............................................................................................... 155 

11.6 Interpretation and Conclusions ....................................................................................... 156 

12 Data Verification.................................................................................................................. 157 

13 Mineral Processing and Metallurgical Testing .................................................................... 158 

13.1 Grinding ........................................................................................................................... 158 

13.2 Leaching Bottle Testing ................................................................................................... 159 

13.3 Flotation .......................................................................................................................... 159 

13.4 Gold Recovery Gravity (GRG) .......................................................................................... 161 

14 Mineral Resources Estimate ................................................................................................ 165 

15 Mineral Reserve Estimates .................................................................................................. 166 

16 Mining Methods .................................................................................................................. 167 

17 Recovery Methods .............................................................................................................. 168 

18 Project Infrastructure .......................................................................................................... 169 

19 Market  studies and Contracts ............................................................................................ 170 

20 Environmental Studies, Permitting and Community Impact .............................................. 171 

20.1 Environmental ................................................................................................................. 171 

20.1.1 Environmental Permitting. ...................................................................................... 171 

20.2 Sustainability, Action Plans and Relationship with the Community ............................... 174 

21 Capital and Operating Costs ................................................................................................ 177 

22 Economic Analysis ............................................................................................................... 178 

23 Adjacent Property ............................................................................................................... 179 

24 Other Revelant Data and Information ................................................................................ 180 

25 Interpretation and Conclusions ........................................................................................... 181 

26 Recommendations .............................................................................................................. 182 

27 Certificate of Qualified Person ............................................................................................ 183 

28 References ........................................................................................................................... 185 

 

 

 

 



   
  www.andesgms.com 
 

MINERA ANZÁ SA ς ANZÁ, ANTIOQUÍA, COLOMBIA          4 
Technical Report NI 43-101 ς January, 2019 

LIST OF FIGURES 

FIGURE 1: LOCATION MAP OF COLOMBIA (IGAC,2007). ............................................................................................. 18 
FIGURE 2: LOCATION MAP OF ANZÁ PROJECT ............................................................................................................. 19 
FIGURE 3: TITLES DEED AND REQUEST OF MINERA ANZÁ (MINERA ANZÁ. (2018). REPORT FROM MINERA ANZÁ FOR THE 

MINISTRY OF MINING/M INISTERIO DE MINAS. .................................................................................................. 21 
FIGURE 4: HOLDRIDGE LIFE ZONES SYSTEM CLASSIFICATION IN ANTIOQUÍA. (TAKE FROM A STUDY OF MINERA ANZÁ (N.D.)). . 26 
FIGURE 5: RURAL AREA DIVIDE: 18 ά±EREDAS Y EL CORREGIMIENTO DE GÜINTARέΦ AREA: 253 KM2. BOUNDARY: NORTH, TO THE 

MUNICIPALITIES OF CAICEDO AND SANTAFÉ DE ANTOQUÍA; SOUTH, TO THE CORREGIMIENTO ALTAMIRA (MUNICIPALITY OF 

BETULIA) AND TO MUNICIPALITY OF ARMENIA MANTEQUILLA; EAST, TO CORREGIMIENTO SEVILLA (MUNICIPALITY OF 

EBÉJICO); WEST, TO MUNICIPALITY OF URRAO, THROUGH GUÍNTAR. POPULATION: 7.500 PEOPLE(17% AT CABECERA 

MUNICIPAL, 83% AT VEREDAS AND CORREGIMIENTO). 51% MEN, 49% WOMEN. URBAN ZONE IS FORM BY 8 

NEIGHBORHOODS. RURAL ZONE INCLUDE 18 VEREDAS AND CORREGIMIENTO DE GUÍNTAR (600 PEOPLE). 1 MAYOR, 9 CITY 

COUNCILLOR, 1 MUNICIPAL OFFICIAL.  ((MINERA ANZÁ. (2018). REPORT FROM MINERA ANZÁ FOR MINISTRY OF 

MINING.). ................................................................................................................................................... 27 
FIGURE 6: ELECTRICAL SYSTEM OF ELECTRICAL TRANSMISSION OF ANTIOQUIA (UPME 2015).............................................. 31 
FIGURE 7: POPULATION OF MEDELLIN AFTER CENSUS 2005 (DANE). ............................................................................. 32 
FIGURE 8: MAP OF STRUCTURAL EVENTS IN THE WESTERN PART BLOQUE NORTE DE LOS ANDES (CEDIEL, ET AL 2003). ............ 39 
FIGURE 9: METALLOGENIC BELT IN COLOMBIA. MODIFY OF SILLITOE, R. (2008). ............................................................. 40 
FIGURE 10: GEOLOGICAL MAP OF THE PROJECT AREA; GREEN POLYGONS ARE THE TITLES AND THE RED POLYGONS ARE REQUESTS 

FROM MINERA ANZÁ ((MINERA ANZÁ (2018). MINERA ANZÁ REPORT TO MINISTRY OF MINES/M INISTERIO DE MINAS). 43 
FIGURE 11: GEOLOGY OF THE ANZÁ ZONE AFTER GEOLOGIC SHEET 146; 1: 100,000 (MEJÍA ET AL., 1983). ......................... 43 
FIGURE 12: DETAIL MAP OF THE LITHOLOGY FROM CORDILLERA CENTRAL AND CORDILLERA OCCIDENTAL (RODRÍGUEZ ET AL., 

2012). ....................................................................................................................................................... 46 
FIGURE 13: MAIN FAULT SYSTEM (MINERA ANZÁ. (2018). MINERA ANZÁ REPORT FOR MINISTERIO DE MINAS/M INISTRY OF 

MINING). .................................................................................................................................................... 47 
FIGURE 14: GEOLOGY OF THE ANZÁ PROJECT WITH LITHOLOGY AND SOILS GEOCHEMISTRY (GEMI, 2012).............................. 50 
FIGURE 15: MAIN FAULTS, LINEAMENTS Y VEINS OF THE ANZÁ PROJECT (GEMI, 2012). ..................................................... 54 
FIGURE 16: HYDROTHERMAL ALTERATION AND METASOMATISM IN THE ANZÁ AREA (GEMI, 2012). ..................................... 58 
FIGURE 17: GENERAL GEOLOGY MAP OF THE ANZÁ PROJECT AREA. COORDINATES IN THE COLOMBIAN GRID BY GAUSS-KRUGER 

(SOURCE: CGL, 2010, BASED IN MAPS OF GEOLOGY TO SCALE INGEOMINAS 1:100,000). ..................................... 60 
FIGURE 18: GEOLOGY MAP AND CONCESSION OF THE AREA OF LA PASTORERA MINE AND ARAGÓN MINE. COORDINATES IN THE 

COLOMBIAN GRID BY GAUSS-KRUGER (SOURCE: CGL, 2010, BASE IN NIVERENGO 2001). ......................................... 61 
FIGURE 19: FAULTS PATTERNS AROUND THE DEPOSITS LA PASTORERA AND ARAGÓN, INCLUDING NIVERENGO FAULT WHICH 

EXTENDS NW-SE (PROVIDED BY CGL, ORIGINAL SOURCE PEÑOLES, 2006 (?)). ........................................................ 62 
FIGURE 20: UNDERGROUND WORKS OF GYPSUM IN THE PASTORERA, SHOWING PLACES OF SAMPLING KEDAHDA AND PEÑOLES. 

COORDINATES IN UTM (WGS84, 18N) YELLOW: SILICIFIED PYRITIC HORIZON, PINK: GYPSUM. UPPER LEVEL 913M, LOWER 

LEVEL 906 M (PROVIDED BY CGL, ORIGINAL SOURCE PEÑOLES, 2006 (?), MODIFIED). .............................................. 73 
FIGURE 21:  A. GEOLOGICAL MAP. B. RADIOMETRY TC. C. GEOCHEMISTRY ANOMALIES MAP (MINERA ANZÁ. (2018). REPORT OF 

MINERA ANZÁ FOR MINISTERIO DE MINAS). ...................................................................................................... 75 
FIGURE 22:  SOIL AND ROCKS SAMPLING IN 5 GEOLOGICAL TARGETS (MINERA ANZÁ. (2018). REPORT OF MINERA ANZÁ FOR 

MINISTERIO DE MINAS). ................................................................................................................................ 76 
FIGURE 23: GOLD ANALYSIS (PPM) IN SOIL SAMPLES (MINERA ANZÁ. (2018). MINERA ANZÁ REPORT FOR MINISTERIO DE 

MINAS/M INISTRY OF MINING). ...................................................................................................................... 80 
FIGURE 24: MAGNETOMETRY AND RADIOMETRIC SIGNAL WITH REDUCED POLE TO POLE (RTP) (LEFT) AND POTASSIUM EQUIVALENT 

(RIGHT) (DIORIO, 2012). ............................................................................................................................... 84 



   
  www.andesgms.com 
 

MINERA ANZÁ SA ς ANZÁ, ANTIOQUÍA, COLOMBIA          5 
Technical Report NI 43-101 ς January, 2019 

FIGURE 25: GEOLOGICAL INTERPRETATION OF THE ANZÁ AREA BASED ON THE MAGNETOMETRY AND RADIOMETRY (DIORIO, 2012).

 ................................................................................................................................................................. 85 
FIGURE 26: MAGNETOMETRY AND IP IN THE GYPSUM MINES PASTORERA AND ARAGÓN (DIORIO, 2010). ............................. 86 
FIGURE 27: IP L1200 LINE IN LA PASTORERA MINE (DIORIO, 2010). ............................................................................ 87 
FIGURE 28: INTERPRETED CROSS-SECTIONS OF IP AND MAGNETOMETRY (DIORIO, 2010)................................................... 89 
FIGURE 29: DRILL KD1000 IN DIAMETER NTW (OROSUR, 2018). ................................................................................ 90 
FIGURE 30: POINTS OF DRILLING OF DIAMANTINE ARAGÓN - LA PASTORERA TREND AREA (APTA) (MINERA ANZÁ. 

(2018). MINERA ANZÁ REPORT FOR MINISTERIO DE MINAS/M INISTRY OF MINING). ............................................... 93 
FIGURE 31: MAIN INTERCEPTS AND TYPES OF GYPSUM IN THE ANZÁ PROJECT AREA (MINERA ANZÁ. (2018). MINERA ANZÁ 

REPORT FOR MINISTERIO DE MINAS/M INISTRY OF MINING). ................................................................................ 94 
FIGURE 32: PLANT VIEW OF THE FRILLING CAMPAIGN 2017- 2018, CHARRASCALA Y APTA AREA (MINERA ANZÁ. 

(2018). MINERA ANZÁ REPORT FOR MINISTERIO DE MINAS/M INISTRY OF MINING). ............................................... 96 
FIGURE 33: LONGITUDINAL SECTION OF APTA, IT OBSERVE THE ORE SHOOTS RECOGNIZED IN THE NORTH AND CENTER (PRINCIPAL) 

AND IN THE SOUTH, IT SHOW THE MINERALIZATION CONTINUITY. THE BLACK COLLAR CORRESPOND TO THE CAMPAIGN 

BOREHOLE 2011-2012 AND THE BLUE COLLAR THE CAMPAIGN 2017-2018. .......................................................... 97 
FIGURE 34: PLANT VIEW OF THE MODELLING OF APTA (SECTIONS OF DRILLHOLES ZONE APTA, MINERA ANZÁ. (2018)). ........ 98 
FIGURE 35: DRILLHOLE TRACE MAP_26 Y MAP_55 IN APTA (SECTIONS OF DRILLHOLES ZONE APTA, MINERA ANZÁ. (2018)).

 ................................................................................................................................................................. 99 
FIGURE 36: SECTION VIEW MAP_26 Y MAP_55 WITH LITHOLOGY SCHEMATIC. BESIDES, SHOW AU, AG Y ZN CONCENTRATION OF 

THE DRILLHOLE (SECTIONS OF DRILLHOLES ZONE APTA, MINERA ANZÁ. (2018)). ..................................................... 99 
FIGURE 37: DRILLHOLE MAP_45 IN APTA (SECTIONS OF DRILLHOLES ZONE APTA, MINERA ANZÁ. (2018)). ..................... 100 
FIGURE 38: SECTION VIEW MAP_45 WITH LITHOLOGY SCHEMATIC. BESIDES, SHOW AU, AG Y ZN CONCENTRATION OF THE 

DRILLHOLE (SECTIONS OF DRILLHOLES ZONE APTA, MINERA ANZÁ. (2018)). ........................................................ 100 
FIGURE 39:  DRILLHOLE TRACE MAP_43, MAP_53, MAP_62, MAP_60 Y MAP_70 IN APTA (SECTIONS OF DRILLHOLES ZONE 

APTA, MINERA ANZÁ. (2018)). ................................................................................................................... 101 
FIGURE 40:  SECTION VIEW MAP_43, MAP_53, MAP_62, MAP_60 Y MAP_ 70 WITH LITHOLOGY SCHEMATIC. BESIDES, 

SHOW AU, AG Y ZN CONCENTRATION OF THE DRILLHOLE (SECTIONS OF DRILLHOLES ZONE APTA, MINERA ANZÁ. (2018)).

 ............................................................................................................................................................... 102 
FIGURE 41: DRILLHOLE VIEW MAP_35, MAP_36 Y MAP_38 IN APTA (SECTIONS OF DRILLHOLES ZONE APTA, MINERA ANZÁ. 

(2018)). .................................................................................................................................................. 103 
FIGURE 42:  SECTION VIEW MAP_35, MAP_36 Y MAP_38 WITH LITHOLOGY SCHEMATIC. BESIDES, SHOW AU, AG Y ZN 

CONCENTRATION OF THE DRILLHOLE (SECTIONS OF DRILLHOLES ZONE APTA, MINERA ANZÁ. (2018)). ....................... 104 
FIGURE 43: DRILLHOLE VIEW MAP_21, MAP_22 Y MAP_51 IN APTA (SECTIONS OF DRILLHOLES ZONE APTA, MINERA ANZÁ. 

(2018)). .................................................................................................................................................. 105 
FIGURE 44:  SECTION VIEW MAP_21, MAP_22 Y MAP_51 WITH LITHOLOGY SCHEMATIC. BESIDES, SHOW AU, AG Y ZN 

CONCENTRATION OF THE DRILLHOLE (SECTIONS OF DRILLHOLES ZONE APTA, MINERA ANZÁ. (2018)). ....................... 106 
FIGURE 45: DRILLHOLE VIEW MAP_20, MAP_33, MAP_48, MAP_49 Y MAP_54 IN APTA (SECTIONS OF DRILLHOLES ZONE 

APTA, MINERA ANZÁ. (2018)). ................................................................................................................... 107 
FIGURE 46:  SECTION VIEW MAP_20, MAP_33, MAP_48, MAP_49 Y MAP_54 WITH LITHOLOGY SCHEMATIC. BESIDES, 

SHOW AU, AG Y ZN CONCENTRATION OF THE DRILLHOLE (SECTIONS OF DRILLHOLES ZONE APTA, MINERA ANZÁ. (2018)).

 ............................................................................................................................................................... 108 
FIGURE 47: DRILLHOLE VIEW MAP_11, MAP_15, MAP_24, MAP_40 Y MAP_59 IN APTA (SECTIONS OF DRILLHOLES ZONE 

APTA, MINERA ANZÁ. (2018)). ................................................................................................................... 109 
FIGURE 48:  SECTION VIEW MAP_11, MAP_15, MAP_24, MAP_40 Y MAP_59 WITH LITHOLOGY SCHEMATIC. BESIDES, 

SHOW AU, AG Y ZN CONCENTRATION OF THE DRILLHOLE (SECTIONS OF DRILLHOLES ZONE APTA, MINERA ANZÁ. (2018)).

 ............................................................................................................................................................... 110 
FIGURE 49: DRILLCORE GEOLOGICAL LOGGING TEMPLATES (LOGGING OF GEOLOGICAL DRILLING, MINERA ANZÁ (2017)). ...... 117 
FIGURE 50: CODE TABLE FOR LITHOLOGICAL LOGGING (LOGGING OF GEOLOGICAL DRILLING, MINERA ANZÁ (2017)). ............ 118 



   
  www.andesgms.com 
 

MINERA ANZÁ SA ς ANZÁ, ANTIOQUÍA, COLOMBIA          6 
Technical Report NI 43-101 ς January, 2019 

FIGURE 51: CODE TABLE FOR TEXTURES AND GRAIN SIZE LOGGING (LOGGING OF GEOLOGICAL DRILLING, MINERA ANZÁ (2017)).

 ............................................................................................................................................................... 119 
FIGURE 52: CODE TABLE FOR STRUCTURES AND INTENSITY (LOGGING OF GEOLOGICAL DRILLING, MINERA ANZÁ (2017)). ....... 120 
FIGURE 53: CODE TABLE FOR LOGGING ALTERATION, OCCURRENCE AND ALTERATION INTENSITY (LOGGING OF GEOLOGICAL 

DRILLING, MINERA ANZÁ (2017)). ................................................................................................................ 121 
FIGURE 54: CODE TABLE FOR LOGGING ORE MINERAL, OCCURRENCE AND INTENSITY (LOGGING OF GEOLOGICAL DRILLING, MINERA 

ANZÁ (2017)). .......................................................................................................................................... 122 
FIGURE 55: CODE TABLE FOR LOGGING VEIN AND WEATHERING (LOGGING OF GEOLOGICAL DRILLING, MINERA ANZÁ (2017)). 123 
FIGURE 56: GEOTECHNICAL LOGGING TEMPLATE (LOGGING OF GEOLOGICAL DRILLING, MINERA ANZÁ (2017)). ................... 126 
FIGURE 57: STRUCTURAL LOGGING TEMPLATE (LOGGING OF GEOLOGICAL DRILLING, MINERA ANZÁ (2017))........................ 130 
FIGURE 58: DIP ANGLE AND DIP DIRECTION ANGLE IN A DRILL-HOLE (LOGGING OF GEOLOGICAL DRILLING, MINERA ANZÁ (2017)).

 ............................................................................................................................................................... 132 
FIGURE 59: STANDARD DEVIATION GRAPH FOR SAMPLE OXB130 AU. SHOWS ONLY ONE FAILED SAMPLE, THE GRAPH SHOWS GOOD 

ACCURACY AND PRECISION (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ...................................................... 136 
FIGURE 60:  STANDARD DEVIATION GRAPH FOR SAMPLE OXE86 AU. IT DOES NOT SHOW ANY FAILED SAMPLE AND ALL SAMPLES 

HAVE ACCURACY AND PRECISION IN THE LABORATORIES (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ................. 136 
FIGURE 61:  STANDARD DEVIATION GRAPH FOR SAMPLE OXI121 AU. THIS STANDARD HAVE FEW SAMPLES AND ANY SHOWS FAILED 

SAMPLES (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ............................................................................. 137 
FIGURE 62: STANDARD DEVIATION GRAPH FOR SAMPLE OXJ80 AU. THERE IS EVIDENCE OF SOME KIND OF PROBLEM WITH THIS 

REFERENCE MATERIAL, THE RESULTS HAVE POSITIVE BIAS AND THIS BEHAVIOR IS OBSERVED DISTRIBUTED IN HOMOGENEOUS 

FORM MEANWHILE OTHER REFERENCE MATERIALS HAVE GOOD BEHAVIOR (FLASH REPORT QA /  QC, MINERA ANZÁ 

(2018)). .................................................................................................................................................. 137 
FIGURE 63: STANDARD DEVIATION GRAPH FOR SAMPLE OXL78 AU. SHOWS ONLY ONE FAILED SAMPLE AND ALL SAMPLES HAVE 

PRECISION AND ACCURACY IN LABORATORIES (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). .............................. 138 
FIGURE 64: STANDARD DEVIATION GRAPH FOR SAMPLE OXL118 AU. SHOWS ONLY ONE FAILED SAMPLE CLOSE TO UPPER LIMIT 

AND ALL SAMPLES HAVE PRECISION AND ACCURACY IN LABORATORIES (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)).

 ............................................................................................................................................................... 138 
FIGURE 65: STANDARD DEVIATION GRAPH FOR SAMPLE SE86 AU. SHOWS ONLY ONE FAILED SAMPLE AND ALL SAMPLES HAVE 

PRECISION AND ACCURACY IN LABORATORIES (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). .............................. 139 
FIGURE 66: STANDARD DEVIATION GRAPH FOR SAMPLE SH55 AU. SHOWS THREE FAILED SAMPLE AND ALL SAMPLES HAVE 

PRECISION AND ACCURACY IN LABORATORIES (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). .............................. 139 
FIGURE 67: STANDARD DEVIATION GRAPH FOR SAMPLE SJ53 AU. IT DOES NOT SHOW ANY FAILED SAMPLE AND ALL SAMPLES HAVE 

ACCURACY AND PRECISION IN THE LABORATORIES (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ........................ 140 
FIGURE 68: STANDARD DEVIATION GRAPH FOR SAMPLE SJ80 AU. THREE SAMPLES (12%) OF A RELATIVELY SMALL GROUP ARE 

REJECTED, BIAS IS ALWAYS NEGATIVE AND BOTH LABORATORIES HAVE REJECT SAMPLES, ALSO CONSIDERING THAT THE REST OF 

THE SAMPLES HAVE NEGATIVE BIAS WITH RESPECT TO THE EXPECTED VALUE (FLASH REPORT QA /  QC, MINERA ANZÁ 

(2018)). .................................................................................................................................................. 140 
FIGURE 69: STANDARD DEVIATION GRAPH FOR SAMPLE SN97 AU. GOOD RESULTS WITH FEW SAMPLES (FLASH REPORT QA /  QC, 

MINERA ANZÁ (2018)). .............................................................................................................................. 141 
FIGURE 70: STANDARD DEVIATION GRAPH FOR SAMPLE CDN-FCM-6 AU. SHOWS ONLY ONE FAILED SAMPLE AND A CERTAIN 

NUMBER OF SAMPLES HAVE PRECISION AND ACCURACY IN LABORATORIES. THERE IS A DECREASE IN THE ACCURACY OF SGS IN 

THE OROSUR CAMPAIGN, ALTHOUGH IT REMAINS BEEN PRECISE AND WITHIN THE ACCEPTABLE LIMITS (FLASH REPORT QA /  

QC, MINERA ANZÁ (2018)). ....................................................................................................................... 141 
FIGURE 71: STANDARD DEVIATION GRAPH FOR SAMPLE CDN-ME-18 AU. IT DOES NOT SHOW ANY FAILED SAMPLE AND ALL 

SAMPLES HAVE ACCURACY AND PRECISION IN THE LABORATORIES (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). .... 142 
FIGURE 72: BLANK ANALYSIS GRAPH IN AU (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ......................................... 143 
FIGURE 73: BLANK ANALYSIS GRAPH IN AG (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ......................................... 143 
FIGURE 74: BLANK ANALYSIS GRAPH IN CU (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ......................................... 144 



   
  www.andesgms.com 
 

MINERA ANZÁ SA ς ANZÁ, ANTIOQUÍA, COLOMBIA          7 
Technical Report NI 43-101 ς January, 2019 

FIGURE 75: BLANK ANALYSIS GRAPH IN PB (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ......................................... 144 
FIGURE 76: BLANK ANALYSIS GRAPH IN ZN (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ......................................... 144 
FIGURE 77: BLANK ANALYSIS GRAPH IN AU (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ......................................... 145 
FIGURE 78: BLANK ANALYSIS GRAPH IN AG (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ......................................... 145 
FIGURE 79: BLANK ANALYSIS GRAPH IN CU (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ......................................... 145 
FIGURE 80: BLANK ANALYSIS GRAPH IN PB (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ......................................... 146 
FIGURE 81: BLANK ANALYSIS GRAPH IN ZN (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ......................................... 146 
FIGURE 82: AU DUPLICATE CORRELATION GRAPH. CORRELATION COEFFICIENT 0.96617 (FLASH REPORT QA /  QC, MINERA ANZÁ 

(2018)). .................................................................................................................................................. 147 
FIGURE 83: AG DUPLICATE CORRELATION GRAPH. CORRELATION COEFFICIENT 0.95993 (FLASH REPORT QA /  QC, MINERA ANZÁ 

(2018)). .................................................................................................................................................. 148 
FIGURE 84: CU DUPLICATE CORRELATION GRAPH. CORRELATION COEFFICIENT 0.9456 (FLASH REPORT QA /  QC, MINERA ANZÁ 

(2018)). .................................................................................................................................................. 149 
FIGURE 85: PB DUPLICATE CORRELATION GRAPH. CORRELATION COEFFICIENT 0.92976 (FLASH REPORT QA /  QC, MINERA ANZÁ 

(2018)). .................................................................................................................................................. 150 
FIGURE 86:  ZN DUPLICATE CORRELATION GRAPH. CORRELATION COEFFICIENT 0.94068 (FLASH REPORT QA /  QC, MINERA ANZÁ 

(2018)). .................................................................................................................................................. 151 
FIGURE 87: AAS: ATOMIC ABSORPTION SPECTROSCOPY EQUIPMENT. ........................................................................... 154 
FIGURE 88: ICP-OES:  INDUCTIVELY COUPLED PLASMA - OPTICAL EMISSION SPECTROMETRY EQUIPMENT. ........................... 154 
FIGURE 89: TABLE AND CHART SHOWING THE RESULTS OF THE WORK INDEX (WI) IN KWH/TON FOR EACH SAMPLE 

(METALLURGICAL TESTING ALS, MINERA ANZÁ). .............................................................................................. 158 
FIGURE 90: RECOVERY OF GOLD FOR THE SAMPLES BY FLOTATION PROCESS FOR THREE DIFFERENT CONDITIONS. .................... 160 
FIGURE 91: RECOVERY OF COOPER FOR THE SAMPLES BY FLOTATION PROCESS FOR THREE DIFFERENT CONDITIONS. ................ 160 
FIGURE 92: RECOVERY OF ZINC FOR THE SAMPLES BY FLOTATION PROCESS FOR THREE DIFFERENT CONDITIONS. ..................... 161 
FIGURE 93:  % GOLD RECOVERY WITH A GRIND P80 200 MICRONS FOR THE STUDY SAMPLES (METALLURGICAL TESTING ALS, 

MINERA ANZÁ). ......................................................................................................................................... 162 
FIGURE 94: COMPARISON CHART OF % GOLD RECOVERY BETWEEN GRG IN BLUE AND GRG + LEACHING IN STUDY SAMPLES 

(METALLURGICAL TESTING ALS, MINERA ANZÁ). .............................................................................................. 163 
FIGURE 95: COMPARISON CHART OF % GOLD RECOVERY BETWEEN GRG (BLUE) Y GRG + LEACHING (RED) AND GRG+ LEACHING + 

FLOTATION (GREEN) IN STUDY SAMPLES (METALLURGICAL TESTING ALS, MINERA ANZÁ). ......................................... 164 

 

 

 

 

 

 

 

 

 

 



   
  www.andesgms.com 
 

MINERA ANZÁ SA ς ANZÁ, ANTIOQUÍA, COLOMBIA          8 
Technical Report NI 43-101 ς January, 2019 

LIST OF TABLES 

TABLE 1: MINING TITLES AND APPLICATIONS STAGE (MINERA ANZÁ. (2018). REPORT FROM MINERA ANZÁ FOR άaINISTERIO DE 

MINASέύ. .................................................................................................................................................... 20 
TABLE 2: AQUEDUCT OF DRINKING WATER OF MUNICIPALITY OF ANZÁ ((MINERA ANZÁ. (2018). REPORT FROM MINERA ANZÁ 

FOR MINISTRY OF MINING.). .......................................................................................................................... 30 
TABLE 3: GEOLOGICAL STUDIES OF THE ANZÁ AREA (TAKE FROM A STUDY OF MINERA ANZÁ (N.D.)). ................................ 37 
TABLE 4: WORK WAS CARRY OUT IN 2010 TO DATE (MINERA ANZÁ. (2018). MINERA ANZÁ REPORT FOR MINISTERIO DE 

MINAS/M INISTRY OF MINING). ...................................................................................................................... 75 
TABLE 5: GEOCHEMICAL ANOMALIES IN THE ANZÁ PROJECT (GEMI, 2011) ...................................................................... 79 
TABLE 6: ANALYSIS RESULTS OF GEOCHEMICAL ASSAY OF LA PASTORERA MINE (MINERA ANZÁ. (2018). MINERA ANZÁ REPORT 

FOR MINISTERIO DE MINAS/M INISTRY OF MINING). ........................................................................................... 82 
TABLE 7: ESTIMATED CONTENT OF GYPSUM FROM THE CONTENT OF CALCIUM IN THE SAMPLES (MINERA ANZÁ. (2018). MINERA 

ANZÁ REPORT FOR MINISTERIO DE MINAS/M INISTRY OF MINING). ....................................................................... 83 
TABLE 8:  AREAS OF POTENTIAL EXPLORATION ACCORDING TO IP AND MAGNETOMETRY (DIORIO, 2010). ............................. 88 
TABLE 9: COORDINATES OF THE COLLAR OF THE DIAMANTINE DRILLING IN ANZÁ (DATUM WGS85 UTM ZONE 18N). ............. 92 
TABLE 10: STANDARDS USED IN DRILLING CAMPAIGN (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ............................ 134 
TABLE 11: RECOMMENDED VALUES AND STANDARD DEVIATION VALUES (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ... 135 
TABLE 12: DATA SUMMARY FOR DUPLICATES IN AU (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ............................. 147 
TABLE 13: DATA SUMMARY FOR DUPLICATES IN AG (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). ............................. 148 
TABLE 14: DATA SUMMARY FOR DUPLICATES IN CU (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). .............................. 149 
TABLE 15: DATA SUMMARY FOR DUPLICATES IN PB (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). .............................. 150 
TABLE 16: DATA SUMMARY FOR DUPLICATES IN ZN (FLASH REPORT QA /  QC, MINERA ANZÁ (2018)). .............................. 151 
TABLE 17: GOLD RECOVERY WITH GRG PROCESS OF THE SAMPLES WITH DIFFERENT GRIND (METALLURGICAL TESTING ALS, 

MINERA ANZÁ). ......................................................................................................................................... 161 
TABLE 18: GOLD RECOVERY IN GRG + SAMPLES LEACHING WITH DIFFERENT GRIND (METALLURGICAL TESTING ALS, MINERA 

ANZÁ). ..................................................................................................................................................... 162 
TABLE 19: GOLD RECOVERY IN GRG + LEACHING + FLOTATION OF THE STUDY SAMPLES (METALLURGICAL TESTING ALS, MINERA 

ANZÁ). ..................................................................................................................................................... 163 

 

 

 

 

 

 

 

 

 

 



   
  www.andesgms.com 
 

MINERA ANZÁ SA ς ANZÁ, ANTIOQUÍA, COLOMBIA          9 
Technical Report NI 43-101 ς January, 2019 

LIST OF PHOTOGRAPHY 

PHOTO 1: DIORITE OUTCROP IN THE άVEREDAέ LA CEJITA (GEMI, 2012). ........................................................................ 52 
PHOTO 2: LA CEJITA FAULT CUTTING LA CEJITA DIORITE (GEMI, 2012). .......................................................................... 56 
PHOTO 3: OXIDES OF IRON VEINLETS IN THE ROAD OF LA CEJITA - LO MATA (GEMI, 2012). ................................................ 57 
PHOTO 4: BANDS OF GYPSUM WITH INTERCALATIONS OF BLACK SHALE, UNDERGROUND MINE IN LA PASTORERA (SNOWDEN, 

2007). ....................................................................................................................................................... 67 
PHOTO 5: DETAIL OF THE EASTERN CONTACT OF GYPSUM ON THE WALL OF THE LA PASTORERA MINE. GYPSUM AND BLACK 

CARBONACEOUS SHALES SHOW A CONTACT DIP WEST APPARENTLY NORMAL (SNOWDEN, 2010). ................................ 67 
PHOTO 6: PHOTOGRAPHS OF MASSIVE SULPHIDE MATERIAL IN THIN SECTIONS OF LA PASTORERA (SNOWDEN, 2010) .............. 69 
PHOTO 7: SULPHIDE MASSIVE HAND SAMPLE COLLECTING BY SNOWDEN (SNOWDEN, 2010). .............................................. 70 
PHOTO 8: STEEP STRATIFICATION IN THE SILICEOUS PYRITE LAYER IN OUTCROP ROCK IN THE WESTERN WALL PIT OF LA PASTORERA. 

DARK BROWN LENSES MAY REPRESENT AREAS OF MASSIVE SULPHIDE (SNOWDEN, 2007). .......................................... 74 
PHOTO 9:  LA PASTORERA PIT THAT SHOWS THE LOCATION OF THE ZONE OF ALTERATION SERICITE-CHLORITE - PYRITE AND MASSIVE 

SULPHIDE (ALFONSO AND CANO, 2000). .......................................................................................................... 74 
PHOTO 10: MUDSTONE: FINE ROCK COLOUR BLACK/GREY. IT HAS A MODERATE TO STRONG PROPYLITIC ALTERATION. MILLIMETER-

WAVE QUARTZ/CALCITE VEINLETS. SEEN LEVELS WITH TEXTURE MATRIX SUPPORTED L BRECCIA (MATRIX FINE WITH GYPSUM) 

AND LAMINATED TEXTURES. FINE PYRITE MINERALIZATION, GRANULAR DISSEMINATED AND FINE SPHALERITE DISSEMINATED 

AND MASSIVE. ALSO STAND SECTORS INTERCALATED WITH GYPSUM (LOGGING OF GEOLOGICAL DRILLING, MINERA ANZÁ 

(2017)). .................................................................................................................................................. 111 
PHOTO 11: CHERT: FINE GRAIN WITH A STRONG PERVASIVE SILICIFIED ROCK. IT HAS BANDED TEXTURE, MANIFESTING ITSELF IN THIN 

SHEETS OF MARBLED QUARTZ ALTERNATING IN DIFFERENT SHADES. IT HAS THE APPEARANCE OF A STRONGLY SILICIFIED 

MUDSTONE. THEY MAY HAVE DISSEMINATED PYRITE (LOGGING OF GEOLOGICAL DRILLING, MINERA ANZÁ (2017)). ...... 111 
PHOTO 12: GYPSUM: SAMPLE OF GYPSUM WITH MUDSTONE INTERCALATED (LOGGING OF GEOLOGICAL DRILLING, MINERA ANZÁ 

(2017)). .................................................................................................................................................. 111 
PHOTO 13: TUFF: FINE TO MEDIUM ROCK OF GREY TO GREEN OLIVE COLOUR. IT PRESENTS VEINLETS OF QUARTZ/CALCITE AND 

EPIDOTE/QUARTZ. SILICIFICATION MODERATE TO LOW, OVERPRINTED AND ARGILLIZATION IN FRACTURES. SOMETIMES IT IS 

INTERCALATED WITH MUDSTONES (LOGGING OF GEOLOGICAL DRILLING, MINERA ANZÁ (2017)). .............................. 112 
PHOTO 14: MAFIC DYQUE: DYQUE OF GREEN COLOUR, PORPHYRITIC TEXTURE (AMPHIBOL EUHEDRAL PORPHYROBLASTS). IT HAS 

VEINLET OF QUARTZ/CALCITE. CHLORITE ALTERATION PERVASIVE AND MODERATE SILICIFIED (LOGGING OF GEOLOGICAL 

DRILLING, MINERA ANZÁ (2017)). ................................................................................................................ 112 
PHOTO 15: BRECCIA: MATRIX SUPPORTED ROCK FINE TO MEDIUM TEXTURED BRECCIA. IT IS COMPOSED OF CLASTS OF FINE TO 

MEDIUM TUFF CHLORITIZATION AND SILICIFICATION, ANGULAR TO SUB ANGULAR AND SILICIFIED GREY MUDSTONE AND 

QUARTZ (LOGGING OF GEOLOGICAL DRILLING, MINERA ANZÁ (2017)). ................................................................ 112 
PHOTO 16: BRECCIA: MATRIX SUPPORTED ROCK FINE TO MEDIUM TEXTURED BRECCIA. IT IS COMPOSED OF CLASTS OF FINE TO 

MEDIUM TUFF CHLORITIZATION AND SILICIFICATION, ANGULAR TO SUB ANGULAR AND SILICIFIED GREY MUDSTONE AND 

QUARTZ (LOGGING OF GEOLOGICAL DRILLING, MINERA ANZÁ (2017)). ................................................................ 113 
PHOTO 17: DRILLCORE CUTTING IN MACHINE WITH DIAMOND DISC, THE PROCEDURE VARIES DEPENDING ON MATERIAL 

CONSOLIDATED OR NON-CONSOLIDATED. IT USE ALL EQUIPMENT AND MATERIALS SET IN THE MINERA ANZÁ PROCEDURES, 

WITH THE GEOLOGIST (LOGGING OF GEOLOGICAL DRILLING, MINERA ANZÁ (2017)). ............................................... 115 
 

 

 

 

 



   
  www.andesgms.com 
 

MINERA ANZÁ SA ς ANZÁ, ANTIOQUÍA, COLOMBIA          10 
Technical Report NI 43-101 ς January, 2019 

1 Introduction 
This Technical Report prepared by Andes GMS SpA in compliance with National Instrument 

43-101 (NI43-101) Standards of Disclosure for Mineral Projects, with the purpose of 

supporting public disclosure of technical data of the Minera Anzáral Project prepared for 

Orosur Mining Inc. (Orosur), which is publicly listed on the TSX and AIM stock exchanges. 

Minera Anzá SA, identified with Nit: 900.357.982-5, is an abroad subsidiary company based 

in Colombia since August 2010 by means of Public Deed (Escritura Pública) No 1094, in order 

to develop exploration activity, in mining concession contract appropriately granted and 

registered by national mining cadastre, located in the Municipality of Anzá, άDepartamento 

de Antoquiaέ, Colombia. 

 

The Anzá Project is located in the middle of two gypsum mines that started their mining 

activities in 1991. This mine is located at 6.5 km. west of a small town named Anzá and 50 

km. west of the Medellin city.   The initial production of gypsum was developed at two open-

pit mine, Aragón and La Pastorera. Later, in 2005, the gypsum mining process changed to 

underground mine.   

 

This report includes a review of the regional geology, local geology, types and degree of the 

mineralization, exploration history, metallurgical testing and results, among others.   
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2 Summary 

2.1 Location and Accessibility 

The Anzá Project is located in the east side of the Cordillera Occidental, at 50 km west of 

the city of Medellín, Colombia.  The Project covers total area of 105 km2 and is located at 

an altitude between 700 and 2000 meters above sea level.  Access to the project is via a 90 

km. paved road from Medellin until Anzá, which is located near the Cauca River.  Then to 

the west, it follows a gravel road for 16 km, which connects the Gypsum mine with Anzá. 

2.2 Climate and Vegetation 

The Anzá Project has a tropical climate with temperatures ranges from 16 °C to 27 °C.  

Precipitation typically occurs from April to November (rainy season), with 1500 mm of rain 

fall per year, approximately.  The area is covered by pasture, bush and woodland. The 

agricultural activity, in the surrounding area, is mainly based on subsistence farming, 

growing mango and areca nut, besides small livestock farming activities. 

2.3 Infrastructure 

The Anzá Project is well development from infrastructure and access from the highway.  The 

Municipality of Anzá has a population of 1,600 people and in the surrounding area, in the 

peripheral rural community, lives 6,000 people.  The Project has a wide energy system and 

good sources of water extraction. The agricultural activity is the main economic activity of 

the place. 

2.4 History  

Presence of gypsum in the Anzá area was observed for the first time in 1972, currently 

known as Tendencia Aragón-Pastorera Area. Gypsum was extracted at artisanal scale, until 

the Exman Gypsum mine was developed in 1991.  Initially, the Exam mine production was 

entirely by open-pit process from the Aragón and Las Pastorera sites.  The stability problems 

on the pit walls lead to an underground production in 2005. 

In 2010, Waymar Resources Ltd., was involve at the area for exploration, at first the massive 

sulphide mineralization and gold later.  The works achieved were request of exploration 

permits; acquisition of mining concessions to Niverengo Consortium; study of the available 

data; geochemistry of the drain sediments, soil and rock; geophysics studies (Induced 

Polarization (IP) and terrestrial magnetometry survey and aerial cover by helicopter); the 

drilled up of 17,408 m of drill holes; petrographic studies, quality control (QC) and quality 

assurance (QA); geological levels and sections; and progress report and technical report 

NI43-101. 
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From 2012 and 2017, the task of maintenance of the requested permits according to the 

Colombian mining regulation were carried out.  During this time Waymar was acquired by 

Orosur in 2014.  Finally, from 2017 to 2018 explorations drill holes in the interest area were 

carried out, thanks to an increase of the financial resources. 

2.5 Geology Setting  

2.5.1 Regional Geology 

In northern South America, there are three main tectonics plates, the Pacific Plate (Nazca) 

on the west, the Caribbean Plate on the north and the South American Plate on the east. 

The subduction and lifting movements of these plates, created the Bloque Andino del Norte 

of the Andes Mountain, in Colombia, which is subdivided in three range of mountains: 

Cordillera Occidental, Central and Oriental. 

These processes occured at the boundaries of these tectonics plates, between Nazca Plate 

and South American Plate, and have generated the present geological setting.  These plate 

tectonic forming processes are strongly associated with ore forming processes and the 

formation of many of the mineral deposits of Colombia (Cediel et al., 2003). 

The Anzá Project is setting into the Western Tectonic Realm of Colombia (Cediel, Shaw y 

Cáceres, 2003; Kennan y Pindell, 2009). It is composed of accretionary terrains against the 

western margin of the Escudo de Guayana of the late Mesozoic.  This project is located, 

particularly, in the eastern margin of thŜ ¢ŜǊǊŀƴŜ /ŀƷŀǎ DƻǊŘŀǎ όά/D¢έ), part of the Realm 

mentioned before, which is describe as a volcanic and sedimentary sequences of the Middle 

- Upper Cretaceous age, accretion has occurred during Early ς Middle Miocene age. 

The main Formations in this area are: Barroso Formation, located in the east part of the 

area and described as volcanic sequences, with a located series of andesitic to dacitic 

pyroclastic rocks, with levels of gypsum and metalliferous sulphides, which were laying 

down under a subaquatic environment; and the Penderisco Formation, sedimentary 

sequences in the west part of the territory, laying down under a continental slope 

environment, which partially cover up the Barroso Formation. 

The CGT was intruded, to the east by the Sabanalarga Batholith during Cretaceous age (99-

112 Ma). This is described as a calc ςalkaline pluton, elongated, which have tonalite, quarts 

diorite and granodiorite.  Meanwhile, in the west side, it was intruded by the Mande-Acandi 

alkaline to calc- alkaline plutonic arc, dated at approximately 53 Ma. 

Structural setting of the CGT limits to east with the Garrapatas-Dabeiba Fault System, with 

a dextral oblique kinematic, and it limits to the west with the Atrato fault system.  The Anzá 

Project is located into the East edge of the CGT, adjacent to the Romeral Fault, part of the 
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Garrapatas-Dabeiba fault system, which divides the Cordillera Occidental allochthonous 

oceanic rocks from the Cordillera Central continental sub plate. 

2.5.2 Local Geology 

The local geology of the Anzá Project is described by many authors (Alfonso y Cano (2000), 

Niverengo (2001), Kedahda (2006)).  It is located in the east side of the CGT, roughly 7 km 

onto the west of the Romeral fault zone mark by the course of the Cauca River. 

The area of the project found inside a NorthςSouth trend, of 10 km to 15 km wide, is a belt 

of the Barroso Formation of basalt and andesite basalt, with lens-shaped outcrops of fines 

sediments. Besides, there is an important outcrop rock of the Penderisco Formation, 5 to 7 

km on to west side of the project area, and the presence of the cretaceous calc ς alkaline 

pluton, with a minor Neogene intrusion, that only affects in local level.  The boundary 

between Barroso Formation and Penderisco Formation is setting to regional scale by the 

Sepultura Fault, which is a parallel structure to the Romeral Fault System. 

The sequences named as Transicional (Kedahda, 2006) are levels of gypsum alternate with 

pyroclastic rocks and intermediate sediments, inside the main outcrop rock of the Barroso 

Formation, there is a sulphide mineralization in the La Pastorera and Aragón mines.  

According to Alfonso y Cano (2000), the connection of this clastic sequence with the 

Penderisco Formation is uncertain. 

The host rocks of the gypsum mine deposits are mapped in detail.  There are three local 

units mapped in La Pastorera and form the lowest units exhibit of the Miembro Transicional 

(Alfonso y Cano, 2000, Niverengo, 2001 y Kedahda, 2006). The first one is a sequence of fine 

tuffs with alternating levels of massive to pillow shape basalt and chert; the second one is 

a crystal-lithic tuff, with local mineralization of pyrite over gypsum and sulphide; and the 

third one, is a sequence of agglomerate and crystal-lithic tuff with alternate levels of chert, 

calcareous mudstone and basalt.  In this units the gypsum and the massive sulphide are 

found, being the gypsum the main part. 

2.6 Drilling and Exploration  

The gold Anzá Project today includes two small underground mines of gypsum, which have 

their environmental permits obtained from the Colombian authorities. The discovery of lens 

with massive sulphide lead to ŀƴ ƛƴƛǘƛŀƭ ƳƻŘŜƭ ƻŦ ǾƻƭŎŀƴƛŎ ƳŀǎǎƛǾŜ ǎǳƭǇƘƛŘŜ όά±a{έύ. 

However, the 3,000 meters of initial drillholes of the 1 stage that began in 2011, takes to 

the interpretation of a hydrothermal mineralization with strong structural control, with 

disseminates to semi-massive sulphides, irregular shape veins and hydrothermal breccias.  

There were more than 2 km length and 200 m wide, feature Au zones (± Ag, Zn, Cu) showing 
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different kinds of mineralization and alteration, of which only two stand out like possible 

mineralization events: a first possible event of bands and veins mineralization, associated 

with mudstones and tuff units.  A second possible event, overlapping the first one, 

associated with hydrothermal vents controlled by silica breccia zones with sulphide 

presence (pyrite, chalcopyrite and sphalerite) in the matrix and fault zones. 

Afterwards, a drilling campaign in 2018, envisaged with specific strategic purposes: to verify 

the miniralization style and length along the Corredor Aragón ς La Pastorera, and in depth; 

to prove the gold grades associated to the mineralization of gypsum in the north and south 

of the project; and to research the geochemistry and geophysics concurrence anomalies in 

Charrascala.  

Three units were identified as carriers of gold mineralization: silica breccia with spread 

pyrite, sphalerite, chalcopyrite in the matrix and veins; faults zones with sulphide; and 

laminated mudstone or tuff with vein of quartz with sulphide. 

The domains of gold were intercept in depth in the north area. This confirms a regular 

structure of high grade with descent continuity of 400 m and open in depth.  Besides, the 

continuity towards the south, was confirmed in areas of high grade along 2,500 m from 

north to south. In the north, the structure has a dip of 50-55° east and present exploration 

efforts are guided to define whether the center and south part of the deposit have the same 

direction.  If that was the case then, there are great opportunities to increase the 

mineralization potential in those areas.  

The explorations drillholes in Charrascala in 2018 intercepted gold anomalies along a 

structural corridor of 800 m from north to south.  These minerals interceptions have high 

grade intervals that vary between 0,9 m to 3,8 m and have veins zones of high contents of 

sulphide, mainly pyrite, with minor pyrrhotite, chalcopyrite and sphalerite.  The 

hydrothermal alteration has a strong silicification and propylitisation that trends to show 

the presence of structures, which control the mineralization. The country rocks are 

intermediate to the mafic volcanic flows, tuff and 3 breccia of the Barroso Formation.  The 

Barroso Formation is part of the Igneousςsedimentary sequence that has many of the most 

important minerals deposits of the Oro del Cauca Belt, including the Burítica deposit. 

From the exploration activity and strategy, 17,308 m of drilling (53 drillholes) has been 

performed from 2011 to 2012, with a drillhole grid spacing of 50 m average and 300 m 

depth. Thanks to this exploration, more than 2.5 km of mineralization along the Aragón fault 

were identified, which are located in four zones of high-grade gold. Meanwhile, in the 

Orosur campaign, in 2017 and 2018, 18 drillholes in the AragónςLa Pastorera corridor 
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(APTA) were carried out, totalling 6,314 m and 5 DDH drillholes in Charrascala totalling 

3,045 m. 

Besides the drilling studies, systematics sampling programs of soils, streams, surfaces and 

underground, were carried out by GeoMinas Company S.A. In addition, it considered 

magnetic and radiometric study in lines of a total of 2,867 km covering 260 km², and a 

structural evaluation using radar images covering all the terrestrial area.  In addition, a 

geological mapping to 1:2000 scale into the interest area that covers 1,350 ha 

approximately of the Anzá property was carried out and, finally, the geophysics studies of 

induced polarization (IP), resistivity, magnetometry and topographical uplifting into the 

central part of the Anzá property were also performed.  The Geophysics One Company 

made all these works in 2012. 

2.7 Mineral Resources and Reserve Estimate 

Mine Development Associates (MDA) in the exploratory stage made a series of gold 

estimation for the Anzá Project in Colombia, which used the inverse distance weighting 

method, in the only mineralization zone described by the Orosur geologist.   

The estimations were carried out with the results of 53 gold assays, used a rotate block 

model of regular blocks of 2.5m by 5.0m by 2.5m, x, y and z respectively. 

The present data information that the Anzá Project has is not enough to develop resource 

and reserve estimations, nor to make a validation under NI 43-101 standards. Therefore, it 

is necessary to obtain more representative data and analysis of the area. 

2.8 Interpretation and Conclusions 
Geological information, with regard to the geological model of the Minera Anzá indicates 

mineralization is related to hydrothermal system with strong structural control. There are 

established policies of environment and communities. 

2.9 Recommendations 

The present project, is in advanced exploration stage and is recommended to continue 

advancing in knowledge and verification of the geological model. Also, it must install 

groundwater wells, to identify and measure the water table of the area. 
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3 Reliance on Other Expert  
This technical report is intended to be read in its entirety, the sections should not be read 

out of context. It can be used in its entirety by Orosur, is subject to the terms and conditions 

of the contract with Andes GMS SpA. For the realization of this document, we used the 

information provided by the experts of the Minera Anzá, which contains the data of: 

concession contracts, mining and environmental legal frameworks of Colombia. 
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4 Property Description and Location 
The Republic of Colombia is a sovereign country located in the NW extreme of South 

America, limits to the north with the Caribbean Sea, to the northeast with Venezuela, to the 

southeast with Brazil, to the southwest with Peru and Ecuador, to the west with the Pacific 

Ocean and to the northwest with Panama.  It has a total area of 1,138,910 km2 that includes 

1,700 km from NNW to SSE and 1,210 km from NNE to SSW (Geografía Colombia, 2018). 

Colombian territory has a diverse land relief with a central mountain system and valleys and 

plain areas.  The central mountain system is the Andes Mountain, which splits just at the 

north of the southern border of Colombia with Ecuador in three separated ranges known 

as the Cordillera Occidental, the Cordillera Central and the Cordillera Oriental. Regarding its 

hydrography, there are two major rivers that separate the three main Andean ranges: the 

Cauca River (1,014 km), which flows towards north between the Cordillera Occidental and 

the Cordillera Central; and the Magdalena River (1,553 km), which divides the Cordillera 

Central and the Cordillera Oriental.  Both of them, after emerging from the mountains, 

become one, descending through the swampy lowlands towards the Caribbean. 

The area to the South and East of the Andean range is composed largely by fluvial plains 

divided between the affluent of the Orinoco and Amazon rivers. The open plains joint 

immediately to the mountains. Nevertheless, as the distance increases from the mountains, 

the plains give way to a largely unexplored and uninhabited jungle. The Pacific coastal area 

is also characterized by jungle vegetation. The main rivers in the Pacific Coast include Baudó, 

San Juan, and Patia (Geography Colombia, 2018). 
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Figure 1: Location Map of Colombia (IGAC,2007). 
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4.1 Location of the Anzá Project 

The Anzá Project is located on the eastern side of the Cordillera Occidental, in the 

Municipality of Anzá of the Antioquia province, 82 kilometres from Medellín, at 920 meters 

above sea level. It has its mining concessions centered around 6.5 km east of the small town 

of Anzá. The Antoquia province has 253 km2, its territory covers from the Cauca River to the 

East to the Cordillera Occidental to the West. 

 

 

Figure 2: Location map of Anzá Project 
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