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1 Summary 
Kootenay Silver Inc. όάYƻƻǘŜƴŀȅέ ƻǊ άǘƘŜ /ƻƳǇŀƴȅέύ is a mineral exploration company based in 
Vancouver, British Columbia, Canada, and trades on the TSX Venture Exchange (TSX-V) under the 
symbol KTN.  

The Promontorio-La Negra Project όάPromontorio-La Negraέ, άǘƘŜ PǊƻƧŜŎǘέ ƻǊ άǘƘŜ tǊƻǇŜǊǘȅέ) 
includes the La Negra and Promontorio resource areas. High-grade silver and gold with associated 
lead and zinc mineralization is hosted in hydrothermal diatreme breccias. 

Moose Mountain Technical Services όάaa¢{έύ ǿŀǎ ǊŜǘŀƛƴŜŘ ōȅ YƻƻǘŜƴŀȅ to complete an 
Independent Technical Report on the Project, located in Sonora State, Mexico. The purpose of 
this Technical Report is to support public disclosure of the mineral resource estimate. 

Sue Bird, P. Eng. of MMTS is the independent Qualified Person for this report, and visited the 
Project on January 15th and 16th, 2023, for the purposes of verifying the information contained 
herein. 

1.1 Resource Estimate 

The Resource Estimate for the Promontorio-La Negra deposit is summarized in the following 
tables. 
 
Table 1-1 summarizes the Total Project resource estimate at a Silver Equivalent (AgEq) cutoff of 
25g/t for Promontorio and at a AgEq cutoff of 40g/t for the La Negra deposit. The cutoff of 25g/t 
AgEq more than covers the Processing + G&A costs of the project, based on the economic 
parameters detailed in the notes to the table.  The effective date of the Promontorio-La Negra 
resource estimates is August 27, 2023.  Table 1-2 summarizes the Promontorio deposit mineral 
ǊŜǎƻǳǊŎŜ ŜǎǘƛƳŀǘŜ όάaw9έύ ŀƴŘ Table 1-3 summarizes the total La Negra deposit MRE. 
 
Table 1-1: 2023 Total Promontorio-La Negra Project Mineral Resource Estimate 

  In Situ Tonnage, Grades and Metal Content 

Pit Class 
Tonnage 

(kt) 
AgEq 
(g/t)  

Ag 
(g/t)  

Au 
(g/t)  

Pb 
(%) 

Zn 
(%) 

AgEq 
Metal 
(kOz) 

AG 
Metal 
(kOz) 

Au 
Metal 
(kOz) 

Pb (klb) Zn (klb) 

Promontorio 

Measured 12,451 111.7 37.0 0.456 0.53 0.61 44,718  14,823  183  146,033  166,620  

Indicated 29,664 100.7 33.5 0.412 0.47 0.55 96,072  31,950  393  306,716  360,996  

Meas+Ind 42,115 104.0 34.5 0.425 0.49 0.57 140,790  46,773  575  452,748  527,616  

Inferred 14,575 84.9 27.9 0.348 0.42 0.45 39,782  13,069  163  136,241  143,632  

La Negra 
Indicated 5,285 129.3 126.3 0.067     21,966  21,454  11  0  0  

Inferred 1,257 114.8 112.2 0.060     4,639  4,536  2  0  0  

Total 

Measured 12,451 111.7 37.0 0.456 0.53 0.61 44,718  14,823  183  146,033  166,620  

Indicated 34,949 105.0 47.5 0.360 0.40 0.47 118,038  53,404  404  306,716  360,996  

Meas+Ind 47,400 106.8 44.8 0.385 0.43 0.50 162,755  68,227  587  452,748  527,616  

Inferred 15,832 87.3 34.6 0.325 0.81 0.89 44,421  17,606  165  282,274  310,251  
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Table 1-2: 2023 Mineral Resource Estimate for the Promontorio Deposit  

Class 

Cutoff In situ Tonnage, Grade and Metal Content 

AgEq 
(g/t)  

Tonnage 
(kt) 

AgEq 
(g/t)  

Ag 
(g/t)  

Au 
(g/t)  

Pb 
(%) 

Zn 
(%) 

AgEq 
Metal 
(kOz) 

AG 
Metal 
(kOz) 

Au 
Metal 
(kOz) 

Pb 
(klb) 

Zn 
(klb) 

Measured 

15 13,538 104.3 34.5 0.428 0.49 0.57 45,419  15,012  186  147,440  168,631  

20 13,011 107.9 35.7 0.441 0.51 0.59 45,122  14,934  184  146,864  167,803  

25 12,451 111.7 37.0 0.456 0.53 0.61 44,718  14,823  183  146,033  166,620  

30 11,903 115.6 38.4 0.470 0.55 0.63 44,233  14,691  180  144,854  164,797  

40 10,793 123.9 41.3 0.500 0.59 0.68 42,984  14,324  174  141,339  160,851  

50 9,710 132.7 44.4 0.532 0.64 0.73 41,423  13,848  166  136,790  155,200  

Indicated 

15 32,225 94.3 31.3 0.387 0.44 0.52 97,728  32,439  401  311,172  366,586  

20 30,993 97.4 32.4 0.399 0.45 0.53 97,033  32,235  398  309,525  364,187  

25 29,664 100.7 33.5 0.412 0.47 0.55 96,072  31,950  393  306,716  360,996  

30 28,179 104.6 34.8 0.426 0.49 0.57 94,756  31,564  386  302,544  355,970  

40 24,961 113.6 37.9 0.461 0.53 0.62 91,133  30,447  370  291,656  342,834  

50 21,907 123.1 41.3 0.497 0.58 0.68 86,721  29,089  350  278,188  326,002  

Measured + 
Indicated 

15 45,763 97.3 32.3 0.399 0.45 0.53 143,147 47,451 587 458,612 535,217 

20 44,004 100.5 33.3 0.411 0.47 0.55 142,155  47,169  582  456,389  531,990  

25 42,115 104.0 34.5 0.425 0.49 0.57 140,790  46,773  575  452,748  527,616  

30 40,082 107.9 35.9 0.439 0.51 0.59 138,989  46,256  566  447,397  520,768  

40 35,754 116.7 38.9 0.473 0.55 0.64 134,117  44,772  543  432,996  503,684  

50 31,617 126.1 42.2 0.508 0.60 0.69 128,144  42,937  516  414,978  481,202  

Inferred 

15 16,637 76.8 25.1 0.319 0.38 0.40 41,072  13,415  171  139,011  147,447  

20 15,433 81.4 26.7 0.335 0.41 0.43 40,401  13,238  166  137,797  145,622  

25 14,575 84.9 27.9 0.348 0.42 0.45 39,782  13,069  163  136,241  143,632  

30 13,671 88.7 29.2 0.362 0.44 0.47 38,980  12,830  159  133,819  141,052  

40 11,778 97.3 32.1 0.395 0.49 0.51 36,847  12,152  150  127,493  133,206  

50 9,980 106.8 35.3 0.432 0.54 0.56 34,256  11,327  139  119,031  123,652  
bƻǘŜǎ ǘƻ ǘƘŜ нлно tǊƻƳƻƴǘƻǊƛƻ wŜǎƻǳǊŎŜ ¢ŀōƭŜΥ  
1. wŜǎƻǳǊŎŜǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ǳǎƛƴƎ ǘƘŜ нлмп /La 5ŜŦƛƴƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ ŀƴŘ ǿŜǊŜ ŜǎǘƛƳŀǘŜŘ ǳǎƛƴƎ ǘƘŜ нлмф /La .Ŝǎǘ 

tǊŀŎǘƛŎŜǎ DǳƛŘŜƭƛƴŜǎΣ ŀǎ ǊŜǉǳƛǊŜŘ ōȅ bLпоπмлм  

2. ¢ƘŜ ōŀǎŜ ŎŀǎŜ aƛƴŜǊŀƭ wŜǎƻǳǊŎŜ Ƙŀǎ ōŜŜƴ ŎƻƴŦƛƴŜŘ ōȅ ϦǊŜŀǎƻƴŀōƭŜ ǇǊƻǎǇŜŎǘǎ ƻŦ ŜǾŜƴǘǳŀƭ ŜŎƻƴƻƳƛŎ ŜȄǘǊŀŎǘƛƻƴϦ 

ǎƘŀǇŜ ǳǎƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǎǎǳƳǇǘƛƻƴǎΥ  

¶ aŜǘŀƭ ǇǊƛŎŜǎ ƻŦ ¦{ϷннκƻȊ {ƛƭǾŜǊΣ ¦{ϷмуллκƻȊ DƻƭŘΣ ¦{ϷлΦфрκƭō [ŜŀŘ ŀƴŘ ¦{ϷмΦнрκƭō ½ƛƴŎΦ  

¶ !ǘ tǊƻƳƻƴǘƻǊƛƻΥ aŜǘŀƭƭǳǊƎƛŎŀƭ ǊŜŎƻǾŜǊȅ ƻŦ тп҈ {ƛƭǾŜǊΣ тл҈ DƻƭŘΣ ум҈ [ŜŀŘ ŀƴŘ уу҈ ½ƛƴŎΦ   

¶ tŀȅŀōƭŜ ƳŜǘŀƭ ƻŦ фр҈ {ƛƭǾŜǊΣ фф҈ DƻƭŘ ƛƴ ŘƻǊŜ фр҈ !ǳ ƛƴ tō ŎƻƴŎŜƴǘǊŀǘŜΣ фр҈ [ŜŀŘ ŀƴŘ ур҈ ½ƛƴŎΦ [ŜŀŘ ǇŀȅŀōƭŜ 

ŀǎǎǳƳŜǎ ŀ ŎƻƴŎŜƴǘǊŀǘŜ ƎǊŀŘŜ ƻŦ ср҈ tō ŀƴŘ ŀ о҈ ǳƴƛǘ ŘŜŘǳŎǘƛƻƴΦ ½ƛƴŎ ǇŀȅŀōƭŜ ŀǎǎǳƳŜǎ ŀ ŎƻƴŎŜƴǘǊŀǘŜ ƎǊŀŘŜ ƻŦ 

рн҈ tō ŀƴŘ ŀƴ у҈ ǳƴƛǘ ŘŜŘǳŎǘƛƻƴΦ hŦŦǎƛǘŜ Ŏƻǎǘǎ όǘǊŀƴǎǇƻǊǘΣ ǎƳŜƭǘŜǊ ǘǊŜŀǘƳŜƴǘ ŀƴŘ ǊŜŦƛƴƛƴƎύ ƻŦ ¦{ϷмΦрκƻȊ {ƛƭǾŜǊ 

ŀƴŘ ƎƻƭŘ ƛƴ ǘƘŜ tō ŎƻƴŎŜƴǘǊŀǘŜΣ ¦{Ϸмл ƻȊ DƻƭŘΣ ¦{Ϸ лΦмрκƭō [ŜŀŘ ŀƴŘ ¦{ϷлΦомκ ƭō ½ƛƴŎΦ [ŜŀŘ ƻŦŦǎƛǘŜ Ŏƻǎǘǎ 

ŀǎǎǳƳŜ млл Ϸ¦{κŘƳǘ ǘǊŀƴǎǇƻǊǘΣ млл Ϸ¦{κ ŘƳǘ ǘǊŜŀǘƳŜƴǘΦ ½ƛƴŎ ƻŦŦǎƛǘŜ Ŏƻǎǘǎ ŀǎǎǳƳŜ млл Ϸ¦{κŘƳǘ ǘǊŀƴǎǇƻǊǘΣ 

нлл Ϸ¦{κ ŘƳǘ ǘǊŜŀǘƳŜƴǘΦ   

¶ tǊƻŎŜǎǎƛƴƎΣ DŜƴŜǊŀƭΣ ŀƴŘ !ŘƳƛƴƛǎǘǊŀǘƛǾŜ όάDϧ!έύ Ŏƻǎǘǎ ƻŦ ¦{Ϸ мнκ ǘƻƴƴŜ ƳƛƭƭŜŘΦ aƛƴƛƴƎ Ŏƻǎǘ ƻŦ ¦{ϷнΦлл κ 

ǘƻƴƴŜ   

¶ рл ŘŜƎǊŜŜ Ǉƛǘ ǎƭƻǇŜǎ ǿƛǘƘ ǘƘŜ мрл҈ ǇǊƛŎŜ ŎŀǎŜ Ǉƛǘ ǎƘŜƭƭ ƛǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ŎƻƴŦƛƴƛƴƎ ǎƘŀǇŜ  

3. ¢ƘŜ ǊŜǎǳƭǘƛƴƎ b{w Ґ !Ǝϝ¦{ϷлΦсоκƎϝтп҈ Ҍ !ǳϝ¦{ϷрсΦтмκƎϝтл҈ Ҍ ннΦлпснϝόtōϝ¦{ϷлΦттκƭōϝум҈ Ҍ ½ƴϝ¦{Ϸ 

лΦулκƭōϝуу҈ύ  

4. ¢ƘŜ ǎǇŜŎƛŦƛŎ ƎǊŀǾƛǘȅ ƻŦ ǘƘŜ ǊŜǎƻǳǊŎŜ ŀǾŜǊŀƎŜǎ нΦтф ŀƴŘ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǘƘŜ [ŜŀŘ ŀƴŘ ½ƛƴŎ ŎƻƴǘŜƴǘΦ bƻƴπ

ƳƛƴŜǊŀƭƛȊŜŘ ƳŀǘŜǊƛŀƭ ƛǎ ŀǎǎƛƎƴŜŘ ŀƴ {D ƻŦ нΦтоΦ  

5. bǳƳōŜǊǎ Ƴŀȅ ƴƻǘ ŀŘŘ ŘǳŜ ǘƻ ǊƻǳƴŘƛƴƎΦ  



 Kootenay Silver Inc. 
  Promontorio- La Negra Resources 

 
   

  Technical Report ς Promontorio- La Negra 
  Page 16 of 194 

 

Table 1-3: 2023 Resource Statement for the La Negra Deposit  

ZONE CLASS 

Cutoff In Situ Tonnage, Grades and Metal Content 

AgEq 
(g/t)  

Tonnage 
(kt) 

AgEq 
(g/t)  

Ag 
(g/t)  

Au 
(g/t)  

AgEq 
Metal 
(kOz) 

Ag 
 Metal 
(kOz) 

Au 
Metal 
(kOz) 

Total 

Indicated 

25 7,282 102.5 99.8 0.061 24,000 23,370 14.2 

30 6,463 112.0 109.2 0.063 23,280 22,690 13.2 

35 5,821 120.8 117.9 0.065 22,610 22,060 12.2 

40 5,285 129.3 126.3 0.067 21,970 21,450 11.4 

45 4,821 137.6 134.5 0.069 21,330 20,850 10.7 

50 4,425 145.7 142.5 0.071 20,730 20,280 10.0 

Inferred 

25 1,831 88.8 86.5 0.055 5,230 5,090 3.2 

30 1,607 97.3 94.9 0.057 5,030 4,900 3.0 

35 1,415 106.1 103.7 0.059 4,830 4,720 2.7 

40 1,257 114.8 112.2 0.060 4,640 4,540 2.4 

45 1,111 124.2 121.6 0.061 4,440 4,340 2.2 

50 993 133.5 130.8 0.061 4,260 4,180 2.0 
bƻǘŜǎ ǘƻ ǘƘŜ нлно [ŀ bŜƎǊŀ wŜǎƻǳǊŎŜ ¢ŀōƭŜǎΥ  

1. Resources are reported using the 2014 CIM Definition Standards and were estimated using the 2019 CIM 

Best Practices Guidelines, as required by NI43-101  

2. The base case Mineral Resource has been confined by "reasonable prospects of eventual economic 

extraction" shape using the following assumptions:  

¶ Metal prices of US$22/oz Silver, US$1800/oz Gold   

¶ Recovery is assumed to be as for dore. Metallurgical recovery of 82% Silver and 77% Gold in the Oxide 

zone, 85% Silver and 73% Gold in the Mixed zone, and 90% Silver and 31% Gold in the Sulfide zone.   

¶ Payable metal of 99% for Silver and Gold. Offsite costs (transport, smelter treatment and refining) of 

US$0.25/oz Silver and US$10/oz gold. 

¶ Processing, General, and Administrative (G&A) costs of US$ 12/ tonne milled.  Mining cost of 

US$2.00/tonne   

¶ 50 degree pit slopes with the 150% price case pit shell is used for the confining shape  

3. The resulting NSR = Ag*US$0.69/g*Zone Ag Recovery% + Au*US$56.97/g*Zone Au Recovery%   

4. Silver Equivalent (AgEq) = NSR / (US$0.69/g* Ag Recovery%)  

5. The specific gravity is assigned by rock type as 2.52 in Oxides, 2.59 in Mixes and 2.61 in Sulfides  

6. Numbers may not add due to rounding.  

 

The QP for the resource estimate is not aware of any environmental, permitting, legal, title, 
taxation, socio-economic, marketing, political, or other relevant factors that could materially affect 
the Mineral Resource Estimate. Factors that may affect the estimates include: metal price 
assumptions, changes in interpretations of mineralization geometry and continuity of 
mineralization zones, changes to kriging assumptions, metallurgical recovery assumptions, 
operating cost assumptions, confidence in the modifying factors, including assumptions that 
surface rights to allow mining infrastructure to be constructed will be forthcoming, delays or other 
issues in reaching agreements with local or regulatory authorities and stakeholders, and changes 
in land tenure requirements or in permitting requirement. 
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1.2 Property Description and Location 

Promontorio is located in the state of Sonora, Mexico, near the north end of Oviachi Reservoir, 
within the municipalities of Cajeme, Rosario, and Suaqui Grande. The property is approximately 
75 km northeast of Ciudad Obregón, within UTM NAD27MEX Zone 12 and centered at 3110842N 
and 628526E. 

1.3 Property Ownership 

The Promontorio-La Negra Project currently consists of sixteen (16) contiguous mining 
ŎƻƴŎŜǎǎƛƻƴǎ όǘƘŜ άŎƻƴŎŜǎǎƛƻƴǎέύ ŎƻǾŜǊƛƴƎ ŀƴ ŀǊŜŀ ƻŦ 6337.0468 hectares. All concessions are 100% 
ƻǿƴŜŘ ōȅ aƛƴŜǊŀ WaΣ {Φ!Φ ŘŜ /Φ±Φ όάaƛƴŜǊŀ WaέύΣ ŀ ǿƘƻƭƭȅ ƻǿƴŜŘ ǎǳōǎƛŘƛŀǊȅ ƻŦ YƻƻǘŜƴŀȅ {ƛƭǾŜǊ 
Inc. 

1.4 Accessibility, Climate, Local Resources, Infrastructure and Physiography 

The Promontorio property is accessed from Ciudad Obregón by traveling north along Highway 
15, to Esperanza, then north along Highway 117 to Los Hornos, then east along Highway 117 near 
El Volador Ranch. From here, the road meanders north 55.4 km to Palos Quemados Ranch and 
the project area.  In the dry season the trip from Obregon takes about 3.5hours. 
 
Climate is semi-arid with most precipitation arriving seasonally between mid-June to late October. 
 
The Promontorio area is considered to have adequate local resources and infrastructure to 
support ongoing exploration and future mining operations. The state of Sonora has sufficient 
infrastructure and stability that currently supports many metal mining operations of similar scale. 
 
Topographic relief across the property is approximately 430 m, with a minimum elevation of 
approximately 150 m at the Yaqui River and a maximum elevation of about 580 m several km 
south of the mine. 

1.5 History 

The Promontorio deposit has seen significant exploration and development work, since the early 
1900s.  La Negra was discovered in 2010 and has received only exploration and drilling. 

1.6 Geological Setting and Mineralisation 

1.6.1 Geology 
The property lies within the western basin-and-range province of the Cordillera of Mexico, 
immediately west of the Sierra Madre Occidental volcanic province in the state of Sonora. 
Geologic units in the vicinity include basement rocks of Late Triassic non-marine sediments, Late 
Cretaceous volcanics and Early Tertiary intrusions that are overlain unconformably by Late 
Tertiary volcanics and conglomerates.  

The Promontorio and La Negra diatreme breccias lie within a 300-km-long north-northwest-
trending mineral belt traceable from the Alamo Dorado silver mine in the south to the La Colorada 
gold mine in the north.  The diatreme breccias are hosted in Triassic sediments of the Barranca 
Group, volcanics correlative with the Upper Cretaceous Tarahumara Formation and intrusions 
roughly correlative to the Laramide Intrusive Suite. Volcanic and sedimentary units are divided 
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into two sections separated by an east-northeast trending zone of isolated exposures of diorite, 
biotite-feldspar porphyry intrusions, quartz- rich sandstones and volcanics. 

1.6.2 Mineralisation 
Property mineralization consists of diatreme-hosted Ag-Pb-Zn-Au in the area of the Promontorio 
deposit and the La Negra breccia approximately 6.5 km to the north.  Additionally, the northwest-
trending Cameron-Vania trend to the west of La Negra comprises a structurally controlled belt of 
highly anomalous Au-Ag-Cu mineralization. 

In the Promontorio area, mineralization occurs over a 3.5 x 1.8 km area associated with the 
northwest-trending Dorotea structural corridor and along the 2-km-long east-northeast (060°-
070°)-trending Promontorio Breccia Corridor. Highly anomalous Ag-Pb-Zn-Au mineralization has 
been documented along both corridors and in numerous peripheral zones and mapping has 
identified several untested breccia bodies. 

¢ƘŜ ŎǳǊǊŜƴǘ ƳƛƴŜǊŀƭ ǊŜǎƻǳǊŎŜ ŜǎǘƛƳŀǘŜǎ ƭƛŜ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ǿƛǘƘƛƴ ǘƘŜ άtƛǘέ ŀƴŘ άbƻǊǘƘŜŀǎǘέ 
diatreme breccia zones and peripheral stockworks associated with epizonal felsic Tertiary 
intrusions. Drilling, mapping, geochemistry and geophysics indicates that the two breccias zones, 
the Pit and NE zones, are connected and open to both the northeast and to the southwest. The 
600-m-long structural trend between the two zones is termeŘ ǘƘŜ ά/ŜƴǘǊŀƭ ½ƻƴŜέ ŀƴŘ Ƙƻǎǘǎ 
discontinuous vein/stockwork mineralization with locally significant grades. 

The La Negra mineralized breccia lies approximately 6.5 km north of the Promontorio silver 
breccias and has a similar appearance. The mineralized body measures 450 m at surface and 200 
m long at depth with a width of 100-150 m and has been traced to 400 m depth. Breccia samples 
invariably host anomalous Ag, with an average of 90 g/t and maximum value of 3040 g/t Ag (2261 
drill core samples). Hole 21 yielded a 200-m intercept of 150 g/t Ag which remains open at depth. 
In the oxidized upper 60 ς 80 m of the system, silver occurs as silver chlorides. Below this, 
tetrahedrite-tennantite and acanthite are the main silver-bearing minerals. Textures are well 
developed and repeated stages of brecciation are readily apparent. 

1.7 QAQC and Data Verification 

The sample preparation, security and analyses, has been reviewed by the QP and is presented in 
Section 11 of this reported.  It is considered of sufficient quality to support the resource estimates 
of the project. 

1.8 Metallurgy 

Three rounds of metallurgical testing have been conducted on the Promontorio deposit and two 
rounds of metallurgical testing have been conducted on the La Negra deposit. 
 
At Promontorio, overall gold recovery is estimated at 70% and is based on 65% gold recovery into 
the pyrite flotation concentrate followed by 94% cyanidation gold extraction from the pyrite 
concentrate after pressure oxidation, plus an average 9% gold recovery into the lead flotation 
concentrate. Economic Analysis in later sections assumes Lead and Zinc concentrate grades of 
65% and 52% respectively. These are industry standard values in the range of the locked cycle test 
results. 
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At La Negra, the recoveries shown in the following table have been used for the resource estimate.  
These are based on the average results for each oxidation type tested in the 2018 test program. 
 
Table 1-4: Metallurgical Recovery Assumptions ς La Negra 

 Recovery 

 Au Ag 

Oxide 77% 82% 

Mix 73% 85% 

Sulfide 31% 90% 

 

1.9 Recommendations 

1.9.1 Exploration and Drilling 
The Promontorio Project hosts at least two mineralized diatreme breccias and has significant 
exploration potential. Additional deep drilling is recommended within both the Promontorio and 
La Negra resource zones to test down dip / plunge of high-grade trends, to expand the resources 
and to infill and upgrade the classification.  

At Promontorio, Na/Sr and diatreme facies models are recommended to vector towards high-
grade mineralization and assess potential controls, respectively. Detailed geological mapping is 
recommended at several peripheral and outboard targets; this should be followed by drilling at 
the Central Zone and Dorotea, where significant mineralization may contribute to the 
Promontorio resource area. 5ŜŜǇ ƳŀƎƴŜǘƻǘŜƭƭǳǊƛŎ όάa¢έύ ǘȅǇŜ ƎŜƻǇƘȅǎƛŎŀƭ ǎǳǊǾŜȅ may be used 
to look for deep feeder roots or porphyry deposits in the vicinity of Promontorio, La Negra, and 
Dorotea. A budget for future work is summarized below (Table 1-5: Exploration Budget 
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Table 1-5: Exploration Budget for Recommended Two-phase Exploration Program  

Phase 1: 

Wages Quantity Rate Days Cost ($CDN) 

Geologist 1 1 $420 50 $21,000 

Geologist 2 1 $175 50 $8,750 

Cook 1 $42 50 $2,100 

Assistant 2 $42 50 $4,200 

Sampling Quantity Rate   

Rock Assays 100 $42 --- $4,200 

Sampling Supplies 100 $7 --- $700 

Geophysics Quantity Rate     

Deep MT Survey       $56,000 

Expenses Quantity Rate Days  

Fuel/diesel 1 $28 50 $1,400 

Food & Camp Expenses 5 $35 50 $8,750 

Total $107,100 

Phase 2: 

Drilling Metres Rate   Cost 

Cost per metre 4500 $182.0  $819,000 

Wages Quantity Rate Days  

Geologist 1 1 $420 80 $33,600 

Geologist 2 1 $175 80 $14,000 

Geologist 3 1 $175 80 $14,000 

Technician 2 $70 120 $16,800 

Cook 2 $42 130 $10,920 

Assistant 2 $42 130 $10,920 

Water Truck Drivers 2 $84 60 $10,080 

Sampling Quantity Rate   

Core Assays 4500 $30 --- $189,000 

Sampling Supplies 100 $5 --- $700 

Expenses Quantity Rate Days  

Fuel/diesel 1 $300 120 $36,000 

Food & Camp Expenses 10 $25 50 $12,500 

Total $1,167,520 

 

1.9.2 QAQC 
It is recommended to increase the rate of insertion of blanks and field duplicates at both 
Promontorio and La Negra for future drill programs.   
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List of Abbreviations used throughout the report: 
 

¶ g/t  grams per tonne (metric) 

¶ ppm parts per million 

¶ ppb parts per billion 

¶ g grams 

¶ mL millilitres 

¶ T tonnes (Metric) 

¶ M millions 

¶ Mt millions of tonnes 

¶ k thousands 

¶ kt thousands of tonnes 

¶ DL detection limit 

¶ CRM Certified Reference Material 

¶ USD US Dollars 

¶ CDN Canadian Dollars 

¶ BC British Columbia 

¶ UTM Universal Transverse Mercator 

¶ SG Specific Gravity 

¶ RQD Rock Quality Designation 

¶ HQ standard drill core diameter ς 63.5 mm 

¶ HQ3 drill core diameter produced using HQ bit with split tubes ς 61.1 mm 

¶ NQ standard drill core diameter ς 47.6 mm 

¶ DH Drillhole 
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2 Introduction 
This National Instrument 43-101 (NI 43-101) technical report including mineral resource estimates has been 
ǇǊŜǇŀǊŜŘ ōȅ aƻƻǎŜ aƻǳƴǘŀƛƴ ¢ŜŎƘƴƛŎŀƭ {ŜǊǾƛŎŜǎ όάaa¢{έύ ŀƴŘ ƛǎ ōŀǎŜŘ ƻƴ drilling at both the Promontorio and 
La Negra deposits, as well as research of historical records related to the Project, publications related to the 
geology of the region, and verification of technical work completed by Kootenay Silver Inc. 

2.1 Terms of Reference 

The report is being completed for Kootenay Silver Inc., a Canadian and Mexican based silver exploration 
company actively engaged in the development of several major silver projects in Mexico. 

All measurement units used in this report are metric, and currency is expressed in US dollars unless stated 
otherwise.  

2.2 Qualified Persons 

The following serve as the qualified person (QP) for this Technical Report as defined in National Instrument 43-
101, Standards of Disclosure for Mineral Projects, and in compliance with Form 43-101F1: 

¶ Sue Bird, P.Eng., Moose Mountain Technical Services is responsible for all sections of the report. 

2.3 Site visits and Scope of Personal Inspection 

Sue Bird, P.Eng., of MMTS, visited the Columba Project site on January 15th 2023 (Promontorio) and January 16th 
2023 (La Negra).  During the site visit, collar locations were validated, the core storage areas were toured, core 
was examined for mineralization, and three (3) core samples from each deposit were obtained for re-assay. 

2.4 Effective Date 

The overall Report effective date is August 27, 2023.  
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3 Reliance on Other Experts 
The QP author of this Report states that they are qualified persons for those areas as identified in the "Certificate 
of Qualified Person" for the QP, as included in this Report. The QP has relied, and believes there is a reasonable 
basis for this reliance, upon other expert reports, which provided information regarding mineral rights, surface 
rights, and environmental status in sections of this Report as noted below. 

3.1 Mineral Tenure and Surface Rights 

The QP has not reviewed the mineral tenure, nor independently verified the legal status, ownership of the 
Project area or underlying property agreements. The QP has fully relied upon, and disclaims responsibility for, 
information supplied by Kootenay Silver Inc. 

This title information is used in Sections 4.0 and 4.1 of the Report. 

3.2 Royalties and Incumbrances 

The QP has not reviewed the royalty agreements nor independently verified the legal status of the royalties and 
other potential incumbrances. The QP has fully relied upon, and disclaims responsibility for, information 
supplied by Kootenay Silver Inc. 

This title information is used in Section 4.1 of the Report. 
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4 Property Description and Location 
Promontorio-La Negra Project is located in the state of Sonora, Mexico, near the north end of Obregón Reservoir, 

within the municipalities of Cajeme, Rosario, and Suaqui Grande. The property is approximately 75 km northeast of 

Ciudad Obregón, within UTM NAD27MEX Zone 12 and centered at 3110842N and 628526E (Figure 4-1). 

 

 
(Source: Waldegger, 2010) 

Figure 4-1: Location of the Promontorio and La Negra Project within Sonora State, Mexico. 

4.1 Mining Concessions 

The Promontorio-La Negra Project currently consists of sixteen (16) contiguous mining concessions (the 
άŎƻƴŎŜǎǎƛƻƴǎέύ ŎƻǾŜǊƛƴƎ ŀƴ ŀǊŜŀ ƻŦ 5329.0177 hectares. All concessions are 100% owned by Minera JM, S.A. de 
/Φ±Φ όάaƛƴŜǊŀ WaέύΣ ŀ ǿƘƻƭƭȅ ƻǿƴŜŘ ǎǳōǎƛŘƛŀǊȅ ƻŦ YƻƻǘŜƴŀȅ {ƛƭǾŜǊ LƴŎΦ ¢ƘŜ ŎƻƳǇŀƴȅ ƻōǘŀƛƴŜŘ ǘƘŜ ŎƭŀƛƳǎ ǘƘǊƻǳƎƘ 
fulfillment of option agreements with Siete Campanas de Plata, Fideicomiso de Fomento Minero όάCLChaLέΣ ŀ 
ŦŜŘŜǊŀƭ ƎƻǾŜǊƴƳŜƴǘ ƭƻŀƴ ŀƎŜƴŎȅύΣ ŀƴŘ 9ȄǇƭƻǊŀŎƛƻƴ /ŀƴŀŘŀ ŘŜ hǊƻ όά9/hέύΦ ¢ŀōƭŜ п-1 lists the concessions 
comprising the property; Figure 4-2 displays the concessions map. 

The Promontorio property is not subject to any known environmental liabilities and all required exploration and 
access permits have been obtained and are in good standing.  
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Table 4-1: Table of Mining Concessions composing the Promontorio-La Negra Project.  

Name Concession Number Area (ha) Valid Dates 

Dorotea + 232576 6.0000 05/09/08-04/09/58 

La Negra 1 244818 362.0000 04/04/07-03/04/57 

La Negra 2 244819 480.0000 04/04/07-03/04/57 

La Negra 3 244820 480.0000 04/04/07-03/04/57 

La Negra 4 244821 96.0000 04/04/07-03/04/57 

La Negra 5 244822 500.0000 04/04/07-03/04/57 

La Negra 6 244823 422.0000 04/04/07-03/04/57 

La Negra 7 244824 200.0000 04/04/07-03/04/57 

La Negra 244817 475.0000 04/04/07-03/04/57 

Promontorio 3 + 225204 467.1370 02/08/05-01/08/55 

Promontorio R-1 244807 476.3033 02/08/05-01/08/55 

Promontorio R-2 244808 494.0000 02/08/05-01/08/55 

Promontorio R-3 244809 398.6769 02/08/05-01/08/55 

Promontorio R-4 244814 354.9005 04/04/07-03/04/57 

Promontorio R-5 244815 87.0000 04/04/07-03/04/57 

Promontorios + 232575 30.0000 05/09/08-04/09/58 

Note: + Concessions subject to royalty 
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(Source: Kootenay, 2023) 
Figure 4-2: Concessions map of the Promontorio-La Negra Deposit 

4.2 Underlying Agreements 

There is a 2% NSR to Exploracion Cañada de Oro on the Promontorio, Promontorios, Promontorio 3 and Dorotea 
property, of which 1% can be purchased for US$500,000 per 0.5%, with Kootenay having a right of first refusal 
on the remaining 1%. There is a 1% NSR to Siete Campanas on the Promontorios and Dorotea of which 0.5% can 
be purchased for US$500,000. The Siete Campanas option agreement includes both the Promontories and 
Dorotea exploitation claims, which cover 36 ha. 
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The QP has not reviewed any permits and authorizations. The QP has fully relied upon, and disclaims 
responsibility for, information supplied by Kootenay Silver Inc. 

4.3 Environmental Considerations 

Kootenay has no significant environmental liabilities as part of their current operation, which includes only surface 

exploration activities. Kootenay has been maintaining high levels of environmental responsibility regarding their 

disturbance and drilling practices. Kootenay has minimized their liability regarding previous mining operations through 

clean up and removal of any previous mining equipment or storage containers. Kootenay has also monitored the 

property for potential risks regarding acid mine drainage from the previous pit and mine dumps and has not observed 

ŀƴȅ ǎǳŎƘ ŜŦŦŜŎǘǎ ǎƛƴŎŜ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƛƴŎŜǇǘƛƻƴ ƛƴ нллт όhƭƛƴ Ŝǘ ŀƭΦΣ нлмоύΦ In 2016, Kootenay prepared an environmental 

baseline study at La Negra. 

According to the Mexican Standard NOM-120-SEMARNAT-2020, companies are allowed to conduct normal 

exploration activities on exploration licenses as long as total disturbance does not exceed 10 ha. In accordance with 

this standard, prior to previous exploration programs, Kootenay has applied and been awarded the NOM-120 permits 

for each area after reviews by local landowners and has been compliant since 2007. Kootenay does not currently hold 

active permits but plans to submit an application prior to further activities. The area of disturbance remains below the 

10 ha maximum. These permits are commonly used in Mexico for projects in the initial exploration stages, and it is 

assumed that Kootenay will continue to remain compliant per these standards going forward or until additional 

permitting is required. 
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5 Accessibility, Climate, Local Resources, Infrastructure and Physiography 

5.1 Accessibility 

The Promontorio property is accessed from Ciudad Obregón by traveling north along Highway 15, 8.5 km to 
Esperanza, then north along Highway 117, 17.8 km to Los Hornos, then east along Highway 117, 28.8 km to the 
junction of a dirt road near El Volador Ranch. From here, the road meanders north 55.4 km to Palos Quemados 
Ranch and the project area. The highways between Ciudad Obregón and the turnoff near El Volador Ranch are 
generally in good condition. The dirt road north to the project site, in the rainy season, can range from passable 
with a four-wheel drive vehicle to impassable. In the dry season, access is generally good and can be traveled 
in approximately 3.25 hours. To accommodate the transportation of large pieces of equipment, the dirt road 
would need to be widened and upgraded. In addition, the requirement of an agreement with local ranchers 
would likely be needed. An alternative to this route would be to transport equipment and supplies up the 
Obregón Reservoir by barge to within 3 km of the site. 
 
In previous years, Kootenay has maintained access agreements with major landowners in the areas; these are 
not currently active but are ready to renew once activities start. The Palos Quemados Ranch owns the surface 
rights over the Promontorio resource area; Kootenay held an 11-year lease and surface access agreement until 
May 25th, 2020 and there is no reason to believe a similar arrangement will not be possible in the future. 
 
A 3-year surface access agreement with Ejido Tribu Opata, a co-operative of surface landowners, expired July 
19th, 2020. The La Negra resource area is within the Agua Caliente Ranch private land, for which an exploration 
agreement expired July 30th, 2023 and is ready to renew with the start of activities. 

5.2 Climate 

Climate is semi-arid with the majority of precipitation arriving seasonally between mid-June to late October. 
Precipitation arrives in the form of intense thunderstorms (monsoons) that sometimes last for several hours. 
Occasionally, tropical storms originating from either the Pacific or the Caribbean can cause intense flooding 
which have the ability to temporarily isolate the area. Other than intermittent severe thunderstorms, weather 
does not affect the work area. 

5.3 Local Resources and Infrastructure 

The Promontorio area is considered to have adequate local resources and infrastructure to support ongoing 
exploration and future mining operations. The state of Sonora has sufficient infrastructure and stability that 
currently supports many metal mining operations of similar scale. 
 
The nearby communities of Ciudad Obregon and Hermosillo both of have significant populations familiar with 
mining and provide a local skilled labour pool. Recent exploration programs have employed 15 ς 30 people. An 
electrical line currently runs to the small town of El Porvenir approximately 20 km west of the property boundary 
and may provide a potential power source for future development. 
 
Water rights in Mexico are governed by the Comisión Nacional del Agua and current legislation states that both 
individuals and companies are required to pay for their use of national waters. Usage rates vary and are 
dependent on the method of extraction and water availability. Potential water supplies at Promontorio-La Negra 
include the Yaqui River, pending agreements with parties having water rights along the river, and the Valenzuela 
arroyo, a domestic water supply approximately 3.3 km east of the property. 
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The property has a pre-1964 tailings pond and several small historic tailings dumps and waste disposal areas 
(Waldegger, 2010 and Gillivray, 2009). There is no reason to assume that there will be insufficient land available 
for tailings storage, waste disposal areas, or heap leach pad areas for future operations. 
 
Power supply options include local generation at the mine or importation from a high-tension line located 
approximately 22 km east of the property boundary. 
 
There are multiple small historic waste disposal areas (Gillivray, 2009). There is no reason to assume that there 
will be insufficient land available for waste disposal areas for future operations. There are no known historic 
heap leach pad areas. There is sufficient land available for heap leach pad areas for future operations, in the 
case that such operations are necessary.  
 
There have been two historic mills in the project area, one pre-1964 and one circa 1988, both of which have 
since deteriorated and have been partially or completely disassembled. Both sites would likely be amenable for 
future plant sites (Waldegger, 2010). 

5.4 Physiography 

Topographic relief across the property is approximately 430 m, with a minimum elevation of approximately 150 
m at the Yaqui River and a maximum elevation of about 580 m several km south of the mine. Low, rounded to 
locally steep, hills and ridges, carved by north-draining tributaries of the Yaqui River, define the topography. 
Vegetation is primarily made up of scrubs or small bushes that generally do not reach over 4 m. 
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6 History 
The Promontorio deposit has seen significant exploration and development work, while La Negra was discovered 
in 2010 and has received only exploration and drilling. This section is sourced ŘƛǊŜŎǘƭȅ ŦǊƻƳ hƭƛƴ Ŝǘ ŀƭΦΩǎ όнлмоύ 
NI-43101 Resource estimate on the Promontorio Deposit. 

6.1 Previous Ownership Changes 

The Manhattan Exploration Company first began exploration and development on the Promontorio Property in 
ǘƘŜ ŜŀǊƭȅ мфллΩǎΦ Because of the Yaqui rebellion, work was suspended in the мфнлΩǎΦ An unsigned report dated 
June 1, 1925, is the last known documentation of Manhattan involvement in the area. 
 
The property was inactive from 1926 until 1958. In 1958, J.G. White Engineering Corporation of New York 
examined the property on behalf of Universal Lithium Corporation, Washington, D.C. At this time the property 
was held by Cia. Minera La Fortuna, S.A., a Mexican mining company, of which, 100% of their capital stock was 
held by Adolf G. Cotenna, a U.S. citizen. ²ƛǘƘ ŦƛƴŀƴŎƛƴƎ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ¦Φ{Φ DƻǾŜǊƴƳŜƴǘΩǎ !ƎŜƴŎȅ ŦƻǊ 
International Development, in cooperation with Commission de Fomento Minero, an attempt to put the 
property into production was made shortly after the White examination. In 1964 the operation proved 
unsuccessful and was suspended. 
 
The property remained inactive until 1972 when it was acquired by John Alexander. Minas de Sonora Central 
Company was formed shortly thereafter by Alexander to legally hold the property as required by Mexican mining 
law. A previous association between Alexander and Norman A. Grant, Manager of Mining and Minerals 
Department at Signal Oil and Gas Company existed and consequently the property was transferred to Signal. 
Soon after, Signal was acquired by the Burmah Trading Company and became the Burmah Oil and Gas Company, 
a wholly owned subsidiary. DǊŀƴǘΩǎ Ǉƻǎƛǘƛƻƴ ŀƴŘ !ƭŜȄŀƴŘŜǊΩǎ ƛƴǾƻƭǾŜƳŜƴǘ ŎƻƴǘƛƴǳŜŘ ǘƘǊƻǳƎƘ tŜƴƛƴǎǳƭŀ aƛƴƛƴƎ 
Company, a Burmah subsidiary. 5ǳǊƛƴƎ tŜƴƛƴǎǳƭŀΩǎ ƻǿƴŜǊǎƘƛǇΣ ǇǊƻŘǳŎǘƛƻƴ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ǿŜǊŜ ƳŀŘŜ ōȅ aǊΦ 
Ramon Fernandez of the Commission de Fomento Minera Regional Delegate in Hermosillo. 
 
bƻ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ ŜƴŘ ƻŦ .ǳǊƳŀƘΩǎ ƛƴǾƻƭǾŜƳŜƴǘ ǿŀǎ ŦƻǳƴŘ ŀƴŘ ƛƴ мфууΣ ŀŎŎƻǊŘƛƴƎ ǘƻ CŜǊƴŀƴŘŜȊΩǎ 
recommendations, a 200 t/d mill was established by a small Mexican owned company. Approximately 48,000 t 
of ore were processed in the mill before being shut down in 1990 due to low metal prices and high interest rates. 
In August of 1997 War Eagle Mining Company optioned the property. In 1999 War Eagle allowed the option to 
lapse back to Siete Companas de Plata, owner of the property, due to a lull in exploration and mining (Waldegger, 
2010). 

6.2 Historic Exploration and Development 

5ǳǊƛƴƎ aŀƴƘŀǘǘŀƴΩǎ ƻǿƴŜǊǎƘƛǇ ƛƴ ǘƘŜ мфллΩǎΣ млΩǎΣ ŀƴŘ нлΩǎΣ ƛƴƛǘƛŀƭ ǇǊƻǎǇŜŎǘƛƴƎ ǿŀǎ ŎƻƳǇƭŜǘŜŘΣ ŦƻƭƭƻǿŜŘ by the 
sinking of four shafts. Two exploration shafts were sunk to approximately 30 m each, one production shaft was 
sunk to 25 m, and the main ά[ƻǎ tǊƻƳƻƴǘƻǊƛƻǎέ shaft reached a depth of 158.5 m along the incline. Los 
Promontorios was an inclined shaft collared in the hanging wall of a northeast-striking fault on a topographically 
prominent mineralized outcrop. The bearing of the shaft is N50°W and inclined at -67°. Vertical depth to the 
bottom of the shaft is 142 m below the collar. An adit level and four additional levels complete with drifts 
and crosscuts were developed. Table 6-1 summarizes underground development at the Promontorio Shaft. 
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Table 6-1: Underground Development ς Promontorios Shaft 
 

Working Elev. (m) Drifts (m) Crosscuts (m) Total Workings (m) 

Shaft 243.0 - - 158.5 

Adit Level 234.3 26.5 12.2 38.7 

100-Level 207.2. 60.0 37.5 97.5 

200-Level 180.9 53.0 38.5 91.5 

400-Level 137.0 35.0 21.0 56.0 

5 101.3 0.0 35.0 35.0 

Totals  174.5 144.2 477.2 

(Source: Waldegger, 2010) 
 

aŀƴƘŀǘǘŀƴΩǎ WǳƴŜ мΣ мфнр ǊŜǇƻǊǘ ǎǳƳƳŀǊƛȊŜǎ ǘƘŜ ǿƻǊƪ ŎƻƳǇƭŜǘŜŘΦ ¢ƘŜ ǊŜǇƻǊǘ Ŏƻƴǘŀƛƴǎ ŎƻƴǎƛŘŜǊŀōƭŜ ŀǎǎŀȅ Řŀǘŀ 
for both channel and bulk samples and also a comparison of average grades as determined from assay data of 
both types of samples. No production is reported other than development production, which is estimated at 
10,884 t. Apparently, sustained production was never achieved; stopes which would indicate such production 
are absent on the available maps and sections. 
 
WΦDΦ ²ƘƛǘŜ 9ƴƎƛƴŜŜǊƛƴƎ /ƻǊǇƻǊŀǘƛƻƴΩǎ мфру ŜȄŀƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻǇŜǊǘȅ ƛǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ŀ ǊŜǇƻǊǘ ŘŀǘŜŘ 5ŜŎŜƳōŜǊ 
15, 1958. During this examination, the 100-Level was the only accessible level, and it was resampled, and results 
were compared to previous sampling programs. Between 1958 and 1964, an 85m- long, 7-25m wide and up to 
20m deep open cut was excavated to expose ore at the 100-Level. At this time a small mill was installed and 
feed consisted of oxide and mixed oxide-sulfide ore from the open cut, but metal recoveries were poor. No 
records for mill through-put or concentrate production are available.  
 
In 1973 Alexander conducted a channel sampling program in the open cut. The brecciated areas of the open cut 
were continuously sampled at an elevation of 1.5 m above the floor. He also collected several select samples 
collected from excavated shallow prospect pits. All told, 37 samples were collected. 
 
N. Danssinger and A. Nasser N. of Hermosillo were commissioned by Grant and Alexander in June of 1973 to 
conduct a preliminary geologic study of the mine area. A 1:1000 scale map from their study is available but no 
accompanying report was made available (Walldegger, 2010). 
 
Lƴ bƻǾŜƳōŜǊ ǘƘǊǳ 5ŜŎŜƳōŜǊ ƻŦ мфто tŜƴƛƴǎǳƭŀ aƛƴƛƴƎ /ƻƳǇŀƴȅ ŎŀǊǊƛŜŘ ƻǳǘ ŀƴ ά!ƛǊ ¢ǊŀŎέ ǇŜǊŎǳǎǎƛƻƴ ŘǊƛƭƭƛƴƎ 
campaign on the property. Four hundred forty two point two-seven meters were drilled in 13 holes, mainly in 
the vicinity of the open cut and depths ranged from 6.62 to 51.82 m. Hole completions and sample recovery 
were hindered by poor drilling equipment, but sulfide mineralization was confirmed below oxidized, altered 
ƳŀǘŜǊƛŀƭ ƛƴ ǘƘŜ ǾƛŎƛƴƛǘȅ ƻŦ ǘƘŜ ƻǇŜƴ Ŏǳǘ ŀƴŘ άŎŜƴǘǊŀƭέ ǎƘŀŦǘΦ !ǎǎŀȅ ǊŜǎǳƭǘǎ ŦǊƻƳ ŘǊƛƭƭing generally agreed with the 
compared results of previous sampling (Waldegger, 2010). 
 
L. Snedden, Former Chief Geologist of Signal Oil and Gas Company, and current consultant of Burmah- Peninsula, 
carried out photo-geologic mapping of the Los Promontorios area in 1973 and 1974. Mapping was never 
transferred to a topographic base. Ramon Fernandez, Commission de Fomento Minera Regional Delegate, of 
Hermosillo conducted a historic resource estimate in 1973. 
 
No additional exploration or development work was noted until the addition of a 200 t/d mill was established in 
1988 by a small Mexican owned company.  The mill was shut down in 1990 due to low metal prices and high 



Kootenay Silver Inc. 
  Promontorio- La Negra Resources 

 
Technical Report ς Promontorio-La Negra 

 Page 32 of 194  

interest rates but apparently processed roughly 48,000 t of ore (Waldegger, 2010). The production records for 
this are not well- documented. War Eagle Mining Company optioned the property in 1997. In the fall of 1997 
War Eagle drilled 8 holes totaling 1,221 m of core. In 1998, limited geological mapping and geophysical surveys 
(EM, IP/Resistivity) was conducted in the vicinity of the main ore zone, along with two drill holes totaling 410 m 
(Waldegger, 2010). 

6.2.1 Previous Resource Estimate - SRK Consulting, Inc.  
The 2012 and 2013 mineral resources were reported in accordance with Canadian Securities Administrators 
(CSA) NI 43-101 and have been classified in accordance with standards as defined by the Canadian Institute of 
aƛƴƛƴƎΣ aŜǘŀƭƭǳǊƎȅ ŀƴŘ tŜǘǊƻƭŜǳƳ ό/Laύ ά/La 5ŜŦƛƴƛǘƛƻƴ {ǘŀƴdards ς For Mineral Resources and Mineral 
wŜǎŜǊǾŜǎέΦ The above stated resources are not current. MMTS is presenting current CIM compliant mineral 
resources sufficient for NI 43-101 reporting in Section 12 of this report. 

6.3 La Negra Discovery 

The La Negra zone represents a diatreme breccia noted during a regional reconnaissance program in 2010 which 
yielded assays of trace to 72, 29, 22, g/t silver with anomalous lead, zinc and arsenic. The significance of the La 
Negra breccia became apparent in 2012, when geologists re-logging Promontorio drill core for a resource 
calculation noted the similarities between the two breccias. A follow-up drill program started in August 2014 led 
to 6200 m in 41 diamond drillholes in two programs over 2014-2015. In 2016, Pan American Silver optioned the 
claims and drilled an additional 10,926.65 m in 56 drillholes from 2016-2017. 
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7 Geological Setting and Mineralization 
The following interpretation of regional, local, and property geology was taken from peer-reviewed published 
documents, internal reports provided by Kootenay, Olin et al. (2013), and personal communication with 
Kootenay geologists. 

7.1 Regional Geology & Mineralization 

The property lies within the western basin-and-range province of the Cordillera of Mexico, immediately west of 
the Sierra Madre Occidental volcanic province in the state of Sonora. Northwestern Mexico is underlain by 
terranes that were accreted to the southern part of the North American Craton and subsequently intruded by 
ȅƻǳƴƎŜǊ ƛƎƴŜƻǳǎ ǊƻŎƪǎ ŀŦǘŜǊ ǘƘŜ ƳƛŘπaŜǎƻȊƻƛŎΦ Lƴ {ƻƴƻǊŀΣ ǘƘŜǎŜ ǘŜǊǊŀƴŜǎ ŀǊŜ ŦǊƻƳ ƴƻǊǘƘ ǘƻ ǎƻǳǘƘ ǘƘŜ /ŀōƻǊŎŀ 
Terrane, the Cortés Terrane and the Guerrero Terrane (Figure 7-1). The Cortes terrane is thrust to the north over 
the Caborca terrane near the towns of Mazatan & Cobachi, ~100 km north of Promontorio-La Negra. 

 

(Source: Centeno-Garcia E., 2008; Olin et al., 2013) 

Figure 7-1: Tectonic Setting of northwest Mexico 

Promontorio-La Negra is underlain by the Cortés Terrane, which comprises allochthonous Paleozoic deep-
marine rocks unconformably overlain by sediments of the Late Triassic ς Lower Jurassic Barranca Group which 
are in turn unconformably overlain by volcanic stratigraphy of the Tarahumara Formation (Vega-Granillo et al., 
2015; Figure 7-2). The Barranca Group consists of sandstone, shale, conglomerate, and minor coal and tuff layers 
inferred to have been deposited in a rift-type basin bound by east-west faults. 

Intermediate to felsic volcanic flows and pyroclastics of the Tarahumara Formation are regionally extensive, 
younging northward from 90 ς 70 Ma in Central Sonora to ~79 ς 59 Ma in northeastern Sonora (Vega-Granillo 
Ŝǘ ŀƭΦΣ нлмрύΦ ¢ƘŜ ¢ŀǊŀƘǳƳŀǊŀ CƻǊƳŀǘƛƻƴ Ƙŀǎ ōŜŜƴ ǘǊŀŘƛǘƛƻƴŀƭƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ά[ƻǿŜǊ ±ƻƭŎŀƴƛŎέ ŀǎǎŜƳōƭŀƎŜ 
of the Sierra Madre Occidental volcanic suite. It consists of flows, breccias, agglomerates and tuffs of dominantly 
andesite composition with lesser dacite and rhyolite. Sandstones, siltstones, and limestones are locally 
interbedded throughout the major stratigraphic sequence (Wilson & Rocha, 1949). 
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Large composite batholiths beneath much of Sonora were emplaced in a magmatic arc between 90 ς 40 Ma, 
correlative with the intrusions of Laramide Intrusive Suite. The Laramide Intrusive Suite ranges in composition 
from diorite to granite and is comprised dominantly of granodiorite and quartz monzonite. High level porphyry 
intrusions are common. These granitic rocks in northwestern Mexico have been defined as the Sonoran 
Laramide Batholith, although it is unlikely that the Laramide granitic rocks comprise a single intrusive batholith 
unit. 

In the Oligocene-Early Miocene (33 ς 28 Ma), a major pulse of silicic volcanism known as the Upper Volcanic 
Supergroup consists of rhyolitic ignimbrites, air-fall tuffs, silicic to intermediate lavas and lesser mafic lavas. 
Basaltic andesites during and following the ignimbrite deposition are known as the Southern Cordillera Basaltic 
Andesites (SCORBA (33 ς 17.6 Ma)). 

 
(Source: MMTS 2023, modified from Kootenay) 
Figure 7-2: Regional Geology of the Promontorio-La Negra area 
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In the early- middle Tertiary, a transition from compressional to extensional tectonics followed by late Tertiary 
transtension resulted in major crustal extension and associated low-angle faulting, metamorphic core 
complexes, and localized high-angle normal faulting forming horst and graben or half-graben systems 
responsible for the Basin and Range physiographic province. Thick clastic sequences with minor basaltic to 
rhyolitic rocks deposited in these grabens 25 ς 18 Ma are termed Baucarit Formation (Vega-Granillo et al., 2015). 
A post-10 Ma faulting phase caused tilting of the upper Baucarit Formation and is inferred to accommodate 
modest ENE-WSW extension in some areas. 

The Promontorio and La Negra diatreme breccias lie within a 300-km-long north-northwest-trending mineral 
belt traceable from the Alamo Dorado silver mine in the south to the La Colorada gold mine in the north. 

7.2 Property Geology 

The concessions lie on the western margin of the Sierra Madre Occidental Mountain Range within the Tecoripa 
1:250 000 scale (H12-12) geologic map (Cortez et al, 2000). Geologic units in the vicinity include basement rocks 
of Late Triassic non-marine sediments, Late Cretaceous volcanics and Early Tertiary intrusions that are overlain 
unconformably by Late Tertiary volcanics and conglomerates. Figure 7-2 illustrates the regional geology 
specifically in the vicinity of the Promontorio project (Olin et al., 2013). 
 
A general younging of stratigraphy to the south implies a southerly tilting in the area. Barranca Group sediments 
are mainly quartz-rich sandstones with locally thick sections of conglomerates and siltstone-shale. 

To the immediate north of the Promontorio property, the intrusions of the Laramide Intrusive Suite have been 
dated at 54 Ma (Cortez et al., 2000). 

The youngest strata in the Promontorio-La Negra region are the Miocene sediments of the Baucarit Formation 
(Dumble, 1900), and subordinate basalt and rhyolite. The Baucarit conglomerate was deposited in actively 
developing graben structures and pull-apart basins of the Mexican Basin-and-Range geomorphic province. The 
Baucarit Formation comprises variable thickness of poorly to moderately indurated, heterogeneous, polylithic, 
poorly sorted continental conglomerates and interbedded immature sandstones. Deposition was rapid and likely 
represents interleaving alluvial fans, grading into fluvial and locally, lacustrine assemblages. Locally and near the 
base of the Baucarit andesitic and basaltic volcanic units are common and minor interbedded rhyolite has been 
reported higher in the stratigraphic sequence. 

In the area of the Yaqui River basin to the immediate north of the property, andesitic and basaltic volcanic rocks 
at or near the base of the Baucarit Formation have been dated between 27 and 20 Ma, (McDowell et al 1977). 
Rhyolites and andesites appear to overlie and are interbedded with the sedimentary rocks in the Promontorio-
La Negra area. These volcanic rocks are termed the Lista Blanca Formation (Cortez et al, 2000) and dated 
regionally at 12 to 10 Ma. 

7.2.1 Lithology 
The Promontorio and La Negra diatreme breccias are hosted in Triassic sediments of the Barranca Group, 
volcanics correlative with the Upper Cretaceous Tarahumara Formation and intrusions roughly correlative to 
the Laramide Intrusive Suite. 

In the Promontorio area, volcanic and sedimentary units are divided into two sections separated by an east-
northeast trending zone of isolated exposures of diorite, biotite-feldspar porphyry intrusions, quartz- rich 
sandstones and volcanics (Figure 7-3). This central zone, hosting the intrusive rocks, also marks the outline and 
trace of the Promontorio diatreme mineralization and is termed the Promontorio Mineralized Breccia Corridor. 
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The western central sector is underlain predominantly by fine-grained diorite to microdiorite. To the east, 
propylitic altered andesite and dacite with small pods and dykes of diorite are exposed locally. Locally, 
particularly in the Pit Zone, small exposures of biotite-feldspar porphyry are noted. 

To the north, low, rolling hills yield limited exposures of massive arenite to pebbly sandstones with minor pebble 
lenses of the Barranca Group and andesitic feldspar-hornblende porphyry and lapilli tuff with lesser dacitic 
ignimbrites of the Tarahumara Formation. 

In the southern sector, volcanics comprise andesitic to dacitic tuffs, locally with biotite, which range from reddish 
weakly altered to greenish propylitic altered units. Sedimentary rocks comprise mainly sandstones in the east 
and west with limey sediments and limestone in the centre. Red-bed sandstones are found mainly in the eastern 
areas and are well bedded to laminated, poorly to well sorted with a muddy and poorly sorted matrix. 
Sediments in the western part are mainly grayish sandstones and siltstones, locally with common fossil tree 
fragments. The limestone unit comprises limey sandstone, sandy limestone, and siltstone with local lenses of 
massive (to 2 m) limestone. The units are commonly well laminated and appear to represent a lacustrine 
depositional setting. Fossils are locally common in the limey sections, marked by small shells and locally common 
stromatolites. 
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(Source: MMTS 2023, modified from Kootenay) 
Figure 7-3: Promontorio-La Negra Property Geology 
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7.2.2 Structure - Promontorio 
The Promontorio area is defined by two structural corridors: 

¶ The Promontorio Breccia Corridor that trends 060°-070°; and 

¶ The Dorotea Corridor that trends approximately 310°  

Mineralization and alteration occur over a 3.5 x 1.8 km area outlined by an Induced Polarization (IP) anomaly 
and hosted within these two structural corridors as illustrated in Figure 7-4. The Promontorio Corridor has locally 
been traced to 450 m below surface and remains open at depth. The footwall of the corridor is marked by a 
major NE trending, right-lateral transpressional fault. 
 

 
(Source: Kootenay Silver, 2012) 
Figure 7-4: Schematic Map Showing Geophysical Anomalies with Structural Trends and Related 
Mineralization ς Promontorio 

7.2.3 Alteration - Promontorio 
Emplacement of the diorite and biotite feldspar porphyry intrusions developed local contact 
metamorphic halos, noted in the Pit and the Dorotea zones. In the Dorotea zone, high temperature 
wollastonite-garnet skarn and in the Pit zone, biotite hornfels and epidote-chlorite +/- garnet skarns have been 
observed. An early-stage porphyry-style mineralization is indicated by potassic alteration identified by 
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(secondary biotite and potassium feldspar) and local fragments of quartz stockwork mineralization as clasts in 
the Phase-2 diatreme breccias. Ubiquitous finely disseminated pyrite is noted within the hornfels. To the north 
of the camp area, albite, pyrrhotite and tourmaline were noted in outcrops. Tourmaline, although not common, 
has been observed in drill core in the Pit Zone as veinlets, disseminations and fillings in breccias, in areas 
peripheral to the main breccia-stockwork domains. 
 
There is a general lack of alteration assemblages in of the Phase-1 sandstone pebble diatreme breccias. Highly 
milled sandstone clasts and the lens-shaped, juvenile fragments have been altered to a yellowish assemblage 
that may be fine-grained sericite or illite. Phase-1 diatreme breccias caused extensive fragmentation and milling 
of the host strata locally over a 3 km length and were in- part responsible for the ground preparation for the 
following hydrothermal alteration and subsequent mineralizing diatreme events. The ore and gangue 
mineralogy as well as proposed paragenetic relationships for the Promontorio deposit is summarized in Figure 
7-5. 
 
A widespread zone of pyrite-argillic alteration was developed contemporaneously with diatreme breccia events. 
This pyritic alteration covers an area of some 3 x 1.8 km and is outlined by the IP anomaly. 
 

 
(Source, Olin et al., 2013) 
Figure 7-5: Promontorio Paragenetic Relationships 

7.3 Property Mineralization 

Property mineralization consists of diatreme-hosted Ag-Pb-Zn-Au in the area of the Promontorio deposit and 
the La Negra breccia approximately 6.5 km to the north.  Additionally, the northwest-trending Cameron-Vania 
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trend to the west of La Negra comprises a structurally controlled belt of highly anomalous Au-Ag-Cu 
mineralization. 

7.3.1 Promontorio Mineralization 
In the Promontorio area, mineralization occurs over a 3.5 x 1.8 km area associated with the northwest-trending 
Dorotea structural corridor and along the 2-km-long east-northeast (060°-070°)-trending Promontorio Breccia 
Corridor. Highly anomalous Ag-Pb-Zn-Au mineralization has been documented along both corridors and in 
numerous peripheral zones and mapping has identified several untested breccia bodies. 
 
¢ƘŜ ŎǳǊǊŜƴǘ ƳƛƴŜǊŀƭ ǊŜǎƻǳǊŎŜ ŜǎǘƛƳŀǘŜǎ ƭƛŜ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ǿƛǘƘƛƴ ǘƘŜ άtƛǘέ ŀƴŘ άbƻǊǘƘŜŀǎǘέ ŘƛŀǘǊŜƳŜ ōǊŜŎŎƛŀ 
zones and peripheral stockworks associated with epizonal felsic Tertiary intrusions. Drilling, mapping, 
geochemistry and geophysics indicates that the two breccias zones, the Pit and NE zones, are connected and 
open to both the northeast and to the southwest. The 600-m-long structural trend between the two zones is 
termeŘ ǘƘŜ άCentral ½ƻƴŜέ ŀƴŘ Ƙƻǎǘǎ discontinuous vein/stockwork mineralization with locally significant 
grades. 
 
The east-northeast-trending Promontorio Breccia Corridor marks the locus of small Tertiary stocks, plugs, and 
stocks of diorite and biotite-feldspar porphyry and is characterized by a chargeability anomaly and a subdued 
airborne EM anomaly with coincident anomalous gold (Au >50 ppb) and depleted sodium (Na <0.15%) and 
strontium. A major fault forms the footwall to the Pit Zone and marks the southern boundary of the IP and EM 
anomalies. 
 
Mineralization at Promontorio appears to be zoned from deeper facies in the west to shallower facies to the 
east. The Dorotea Zone, ~1500 m northwest of the Pit Zone, is breccia-hosted mineralization associated with 
garnet-wollastonite skarn and fault zones with cataclastic characteristics. In the central Pit Zone, breccias are 
associated with porphyry intrusions with hornfels and skarn contact metamorphic units and biotite and 
potassium feldspar alteration. An epithermal level of formation is implied by bladed calcite, banded carbonate, 
open-space sulphide and carbonate vug fillings. In the NE Zone, the diatreme breccias are in direct contact with 
lacustrine sediments that represent a maar facies, the surficial manifestation of a diatreme. 

7.3.2 Promontorio Pit Zone: Diatreme Breccias-stockwork Mineralization 
Mineralization at the Pit Zone occurs within a diatreme breccia and as peripheral stockworks, fractures, stringers 
and veins. The mineralization is hosted within a northeasterly trending zone interpreted to be a minimum of 
approximately 500 x 300 m. The area has very poor exposure, with the best exposures observed in the pit area. 
The geologic evolution of the Pit Zone commences with the intrusion of small stocks and dykes of biotite feldspar 
porphyry and diorite into the northeast-trending fault, followed by a sequence of phreatomagmatic, diatreme 
explosions. Two main phases of brecciation, separated in time by a widespread hydrothermal event are 
recognized. 
 
Phase-1 breccias (sandstone-pebble breccia) occur intermittently for 2 km along the Promontorio Breccia 
Corridor, from the NE Zone to 1000 m west of the Pit Zone. The breccias comprise milled clasts of sandstone in 
association with angular to wispy juvenile intrusive/volcanic clasts and fluidized textures. 
 
Phase-2 breccias (hydrothermal mineralized breccias) are hosted within and immediately adjacent to biotite-
feldspar porphyry intrusive bodies. The Phase-2 mineralized diatreme breccia-stockwork complex is a 500 x 300 
m northeast trending pipe-like body dipping 70o to 50o N, plunging steeply SW (Figure 7-6). Phase-2 breccias are 
typified by intense fragmentation of the host porphyry and differ in this respect from the rounded milled clasts 
in Phase-1 diatreme breccias. A widespread argillic/pyritic alteration occurred between the Phase-1 and Phase-
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2 breccias event, as evidenced by highly altered, angular pyritic clasts found in Phase-2 breccias but not in Phase-
1 breccias.  
 

 
(Source: Kootenay Silver, 2012) 
Figure 7-6: Cross section of the Pit Zone 

7.3.3 Northeast (NE) Zone: Diatreme Breccia/Maar Facies Mineralization - Promontorio 
Mineralization at the NE Zone is hosted within the upper portions of a diatreme breccia/maar system. Breccia 
and stockwork domain mineralization occurs within an area of >300 x 200+ m hosted in volcanics, sediments, 
intrusions, and intrusive breccias. Stratigraphy comprises a 60 ς 150 m cap of andesitic to dacitic volcanic rocks 
overlying a variably thick (50 ς >200 m) section of maar / crater facies sedimentary rocks. The sedimentary rocks 
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overlie intrusive rocks including diorite and biotite feldspar porphyry, which locally grade into felsic intrusive 
breccias or volcanic rocks. 
 
Phase-1 sandstone-pebble breccias have a sedimentary character and represent breccia deposition within the 
maar crater. Phase-2 hydrothermal mineralized breccias occur as an irregular, relatively flat lying, tabular 
body along the contact between the upper maar facies and the overlying volcanic cap. B e l o w  P h a s e- 2  
b r e c c i a s ,  stockwork mineralization is hosted in lower maar facies and intrusive and intrusive breccias at 
depth (Figure 7-7). 
 

 

(Source: Kootenay Silver, 2012) 
Figure 7-7: Cross Section of the NE Zone 
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7.3.3.1 Relationships of Promontorio Geochemistry to Alteration and Mineralization 

The multi-element geochemistry of the drill core assists in the understanding of the evolution of the 
Promontorio diatreme breccia system and its relationship to mineralization. High positive correlations 
between Ag-Pb-Zn and Au-As and a positive but weaker correlation between Au-Pb-Zn and Ag-As 
suggest at least two stages of sulphide and coincident Ag-Au mineralization (Table 7-1). 
 
A marked negative correlation between sodium (Na), strontium (Sr) and magnesium (Mg) and the 
metallic elements related to mineralization reflects significant depletion of Na, Sr and Mg during 
mineralization. Assay strip logs from several holes from the NE and Pit Zones show that even within the 
main Na/Sr depletion halo, isolated zones that do not show Na/Sr depletion are commonly devoid of 
significant mineralization (Figure 7-8). The Na/Sr depletion anomaly provides a useful indication as to 
the proximity to the mineralized breccias and stockworks. 
 
Table 7-1: Elemental Correlation Coefficients for Promontorio Geochemistry 
(Source: Olin et al., 2013) 
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(Source: Olin et al., 2013) 
Figure 7-8: Na/Sr Depletions Observed in the Vicinity of the Pit Zone 
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7.3.4 La Negra Mineralization 
The La Negra mineralized breccia lies approximately 6.5 km north of the Promontorio silver breccias and 
has a similar appearance. The mineralized body measures 450 m at surface and 200 m long at depth 
with a width of 100-150 m and has been traced to 400 m depth. Breccia samples invariably host 
anomalous Ag, with an average of 90 g/t and maximum value of 3040 g/t Ag (2261 drill core samples). 
Hole 21 yielded a 200-m intercept of 150 g/t Ag which remains open at depth. In the oxidized upper 60 
ς 80 m of the system, silver occurs as silver chlorides. Below this, tetrahedrite-tennantite and acanthite 
are the main silver-bearing minerals. Textures are well developed and repeated stages of brecciation 
are readily apparent. 

The clast-dominant, recessive La Rica breccia is the most voluminous and the main host to silver 
mineralization. Fragments are polylithic, dominated by feldspar porphyry with subordinate sandstone 
and granite, and are commonly tens of centimetres to metre-scale blocks. The La Negra breccia is 
matrix-dominated with fragments less than 1 cm in size. It comprises 80% of the outcroppings. The 
matrix of the La Negra breccia is commonly vesicular, unlike the La Rica breccia. The Gravilla breccia 
consists of pebble dykes of closely packed, sericite-altered fragments with a vesicular to frothy matrix. 

7.4 Exploration Targets 

Ongoing exploration on the property has identified several satellite mineral occurrences nearby to 
Promontorio (Figure 7-9) and within the 25 x 15 km άtǊƻƳƻƴǘƻǊƛƻ .eltέ which trends northwest from 
the Promontorio diatreme breccias (Figure 7-3). To the northwest of the property boundary, several 
targets within the άTordilloέ and άNopaleraέ ŀǊŜŀǎ ŀǊŜ ƴƻ ƭƻƴƎŜǊ ǇŀǊǘ ƻŦ YƻƻǘŜƴŀȅΩǎ ǘŜƴǳǊŜΦ 
Mineralization within the Promontorio Belt comprises breccias, veins, stockwork and replacements 
associated with argillic, sericite, hematite, and tourmaline alterations. The metal associations, styles of 
mineralization, and alteration suggest that prospects within the Promontorio Belt are likely 
contemporaneous and suggest that processes responsible for the Promontorio diatreme breccia 
mineralization are also responsible for the regional mineralization (Kootenay Silver, 2012). 
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(Source: Kootenay, 2023) 
Figure 7-9: Exploration targets in vicinity of Promontorio deposit ς Ag in rock samples 

7.4.1 Central Zone 
Recommended work on the Central target, between the NE and Pit Zones includes a small soil sampling 
program followed by 4500 m of drilling in 16 diamond drill holes. Drilling, mapping, geochemistry and 
geophysics indicates that the two breccias zones, the Pit and NE zones, are connected and open to both 
the northeast and to the southwest. The 600-m-long structural trend between the two zones is termed 
the ά/ŜƴǘǊŀƭ ½ƻƴŜέ ŀƴŘ hosts discontinuous vein/stockwork mineralization with locally significant 
grades. 

7.4.2 Dorotea 
The Dorotea structural corridor extends approximately 1700 m to the northwest from the 2-km-long 
east-northeast (060°-070°)-trending Promontorio corridor (Figure 7-4). The Dorotea corridor has 
exhibited similar geochemical and geophysical characteristics to the Promontorio corridor, including 
highly anomalous Ag-Pb-Zn-Au mineralization and a chargeability high anomaly. The Dorotea Zone, 
~1500 m northwest of the Pit Zone, comprises breccia-hosted mineralization associated with garnet-
wollastonite skarn and fault zones with cataclastic characteristics. It is interpreted as a deeper 
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mineralization facies than seen at the Promontorio Pit Zone, which is assigned an epithermal level of 
formation. A second prospect, Dorotea NW, lies ~500 m to the northwest. 
 
Twenty-four (24) drillholes have been drilled along the Dorotea corridor; drilling in the Dorotea Zone 
breccia yielded 24 m of 2.26 g/t Au, 98 g/t Ag, 1.5% Pb and 1.5% Zn (drillhole KP 56-08). To the east of 
the main breccia zone by 100 m, prospecting yielded gold assays of trace to 21.1, 11.4, 10.6, 8.3, 6.6 and 
5.5 g/t and silver assays of trace to 587, 348, 242, 140 and 135 g/t over a 25 x 40 m area.  

7.4.3 Phantom 
The Phantom zone lies approximately 3.5 km southwest of the Pit Zone along the strike length of the 
Promontorio Breccia Corridor. The area covers approximately 98 ha, over which 113 outcrop samples 
have been collected yielding up to 23.6 g/t Au, 282 g/t Ag, and 0.37% Pb+Zn (Sample PS2286). Geologists 
have observed substantial quartz veins and the presence of copper, gold and other base-metal 
mineralization as well as two occurrences of visible gold (VG) found by the Kootenay prospectors. Many 
rock samples are in the range 200 ς 9400 ppb Au with an arithmetic average (from 52 samples) just 
exceeding 1 ppm Au (the highest and 3 lowest samples were excluded). The best quartz veins appear to 
lie in the western part of the region, near the conglomerate cliffs. Several quartz veins were also 
identified in Phantom East which lies directly along strike with the Promontorio breccia corridor. High 
gold is associated with anomalous As, Ba, Sr and very anomalous Mn. 

Topographic ridges to the west and south of the area consist of Baucarit Formation conglomerate and 
an underlying felsic sequence of pyroclastic flows, which are in fault contact with Tarahumara Formation 
volcaniclastic rocks just beyond the end of the road. In the west part of the property, colluvial debris 
shed from the high conglomerate cliffs along the west rim of the basin obscures the contact with 
underlying stratigraphy. Elsewhere, Baucarit conglomerate can be observed to unconformably overlie 
the Tarahumara rocks. The dominant lithology within the structural window is andesitic feldspar crystal 
lithic tuff with minor flow units and reddish-brown silty volcanic interbeds; the tuff due to its soft nature 
weathers easily to crumbly outcrops, and often to a reddish brown colluvium. At least two small 
intrusions have been recognized and include a fine- to medium-grained diorite body and several dykes, 
and a pinkish weathering medium-grained monzodiorite in the north part. 
 
A total of 8 holes have been drilled in Phantom Zone, totaling 1,429 meters drilled. The highest values 
recorded in the Phantom zone are as follows: 

¶ DH-170-13 Sample 298252 with 1.4m @ 0.57 g/t Au ς 5 g/t Ag 

¶ DH-170-13 2.8m @ 0.45 g/t Au ς4 g/t Ag ¬ς 0.07 % Pb+Zn  

¶ DH-175-13 Sample 298420 with 1.15m @1.04 g/t Au ς 3 g/t Ag 

¶ DH-175-13 with 4.2m @ 0.47 g/t Au  

¶ DH-180-13 Sample 298494 with 1.2m @1.67 g/t Au ς 4 g/t Ag 

¶ DH-182-13 Sample 298739 with 1.5m @0.57 g/t Au 

¶ DH-182-13 with 3m @ 0.37 g/t Au 

7.4.4 Cameron-Vania Trend 
The Cameron-Vania belt was discovered by Kootenay geologists in 2015 and comprises a 4-km-long 
structurally controlled belt of highly anomalous Au-Ag-Cu mineralization and associated regional-scale 
alteration. Alteration assemblages of iron-magnetite (hematite, mushketovite and actinolite), boron 
(tourmaline and dumortierite), and potassium (biotite and sericite) are concentrated along the contacts 
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of a quartz-biotite feldspar porphyry intrusive suite and basement sandstones of the Upper Triassic 
Barranca Group. This quartz-biotite feldspar porphyry suite is interpreted as the feeder system to 
mineralization along the Cameron-Vania trend as well as at the La Negra and Promontorio breccias. 
 
The mineral potential of the belt was recognized by the spatial relationships of the alteration minerals 
(magnetite, hematite, sericite, tourmaline, biotite, actinolite, quartz, chlorite, carbonate and garnet) 
with the Au, Ag, Cu mineralization and their relationships to regional structure and stratigraphy. Certain 
textures appear spatially and temporally related to the Au-Cu-Ag mineralization, including magnetite 
replacement along bedding in the sandstone, secondary biotite in veins and breccia, vuggy octahedral 
magnetite-biotite locally with fine gold, tremolite, and locally garnet. 
 
The Cameron-Vania trend remains open along strike to the northwest and southeast and hosts several 
known areas of mineralization. 
 
The Cameron Zone comprises 1000 x 300 ς 500 m zone of widespread gold and copper mineralization 
associated with hematite, magnetite, sericite, tourmaline, biotite, actinolite and chlorite alterations 
within and along structural contacts of the hypabyssal porphyry and the sediments. Includes an old mine 
with no record of its existence that appears to have been operated by a Scotsman named Cameron in 
the 30´s. 
 
Copper mineralization occurs as disseminations, stockworks and irregular masses of reddish copper-
bearing limonite interpreted to represent oxidized chalcopyrite. There is a strong correlation between 
gold and copper, and visible gold is associated with copper limonite throughout the Cameron-Vania 
trend. Of the 144 rock samples collected in the Cameron area since 2008, 89 yielded gold values greater 
than 100 ppb (0.1 g/ t), 61 with greater than 0.5 g/ t  and 40 with values greater than 1 g/ t Au with high 
values of 85.5, 20, 13 and 12.8,  g/ t.  Copper values range from more than 8.9% (with four greater than 
10%) with an average value of 1.4% for all samples collected.   Of note, samples with gold greater than 
0.1 g/ t (89 samples), the copper average is 2.38% and the gold average is 2.6 g/ t.   Silver values averaged 
16 g/ t with a high of 55 g/ t.  Values of molybdenum (to 1900 ppm), bisumuth (to 6510 ppm), cobalt (to 
1110 ppm) were noted and lead, zinc, arsenic and antimony values are low.  Anomalous lanthanum (130 
to 240 ppm) was noted only from the banded magnetite alterations. 

¶ Gringo Zone: 1200 x 700 m area with mineral occurrences featuring gold assays of trace to 8.8, 

3.1, 2.4, 1.7, 1.4, and 1.5 g/t gold with silver trace to 170 g/t associated with high copper assays 

hosted in volcanic rocks. 

¶ Vinateria Zone: 800 x 900 m zone of hematite-sericite altered sediments and volcanics 
associated with a strong system of NW-trending faults. Gold assays of trace to 2.2, 2.0, 1.2, 1.1 
g/t and silver assays of trace to 78, 49, and 32 g/t associated with anomalous copper, lead, zinc 
and arsenic are noted. 

One kilometer to the southwest of the Cameron zone, 14 samples were collected along a northwest 
trending 300 x 150m area of very poor exposure (PS  2985 zone).  Ten of the samples gave gold greater 
than 0.1 g/ t, with 7 greater than 0.5 g/ t, with a high value of 7.85 g/ t.   Silver and copper values are 
modest in this zone.  The banded magnetite and secondary biotite alteration was noted in along this 
system. 
 
The exploration potential of the Cameron-Vania trend was initially recognized in its southeast part, the 
Vania zone.  Gold from Vania zone gave gold values (including VG) of 110, 70, 66 and 40 g/ t and 
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anomalous copper.  Mineralization is hosted proximal to the contact of the sedimentary rocks with the 
hypabyssal porphyry.  Anomalous gold and copper values have been traced intermittently for some 500 
m to the west in an area of very poor exposure.   
 
Five hundred meters to the south of Vania, 600 x 200m northwest trending zone of strong sericite-
hematite +/- biotite, actinolite, and magnetite alteration in both sediments and porphyry contains gold 
values to 29.4 g/ t (with values of 4.4, 4.2 3.6 2.9 and 2.7 g/ t) with anomalous copper and silver values 
of 175, 125 and 94 g/ t. Further southwest, along the Rio Yaqui, an east-west trending, intense sericite-
pyrite alteration zone is exposed for some 400 x 300m metres with locally elevated values of Cu, Pb, As, 
Sb and Mo. Along the western limit of the pyrite-sericite zone, gold/silver anomalies area were noted, 
with gold values of 7.5, 5.6 and 4.9 g/ t and silver of 2210, 1835, 79, 79 and 61  g/ t obtained. 
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8 Deposit Types 
This section is taken directly from SRK Consulting (2013). 
 
The model for the Promontorio property is an epithermal diatreme-maar breccia system (Figure 8-1; 
Olin et al., 2013). Mineralization occurs as disseminations and fillings within breccias, stockworks and 
veins peripheral to the breccia. Breccias are closely associated with high level mafic and felsic Tertiary 
intrusions. The main gangue mineralogy in the sulfide mineralization is carbonate with a noted lack of 
quartz. Promontorio may be classed as a carbonate-rich, diatreme-hosted polymetallic silver, gold, 
lead, and zinc deposit. 
 
 

 
(Source: Olin et al., 2013. Modified after Tamas et al., 2002 (left) and Corbett and Leach, 1997 (right) 
Figure 8-1: Schematic cross section of developing diatreme-maar system 

 
This style and class of mineral deposits has noted world-wide analogs that include: Peñasquito, Mexico, 
(Bryson et al 2007, Belanger et al, 2010); Cripple Creek, Colorado (Nelson 1989, Thompson et al 2008); 
Kelian, Indonesia (Cooke et al 2008, Davis et al 2008); Montana Tunnels, Montana (Sillitoe et al 1985) 
and Rosia Montana, Romania (Hewson 2005, Sahy 2006). 
 
A great number of breccia pipe structures to which epithermal mineral deposits are frequently related 
represent the underground/subsurface result of hydrovolcanic activity (Tamas et al., 2002). 
 
Hydro-volcanism refers to the phenomena produced by the interaction of magma or magmatic heat 
with an external source of water, such as a surface body or an aquifer. The geologic units formed by this 
interaction are termed phreatomagmatic deposits and commonly form breccia pipe-like volcanic and 
subvolcanic structures (Sheridan and Wohletz, 1981, Sheridan and Wohletz, 1983, Tamas et al., 2002). 
Phreatomagmatic breccia pipes commonly breach the surface (Tamas et al 2002, Ngwa et al 2010). The 
surface expression of a phreatomagmatic event is called a maar, while its underground segment (the 
breccia pipe body) is known as the diatreme). 
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Diatreme breccias originate from the interaction of cool/cold (0-10°C10°C) surface waters with hot (800-
1200°C) magmas. The initial steam-forming interaction between surface water and magma causes a 
cataclysmic steam explosion. This explosive magma-water interaction is referred to as an MFCI: a 
molten fuel-coolant interaction (Austin-Erickson et al 2008, Trigila et al 2007). This initial explosion 
produces sudden decompression over the magma chamber, which results in a further, cataclysmic 
explosion (Thiery et al 2009). The effect of this sequence of explosive events is to shatter the overlying 
rock and provide permeability for magmatic-derived, mineralizing hydrothermal fluids into the 
brecciated conduit and its shattered margins. The brecciated explosion conduit represents the diatreme 
breccia. The resultant crater formed at the surface is the maar (Thiery et al 2009, Buttner et al 2002, 
Wohletz et al 2000). 

The morphology of breccias associated with diatreme mineral deposits varies from tabular sheeted 
veins and clastic dikes associated with over-pressured sedimentary strata, to large-scale intrusive 
diatreme breccias (breccia pipes), or even some synsedimentary diatremes formed solely by the 
overpressure of pore fluid within sedimentary basins. Peripheral quartz/-carbonate veins and 
stockwork zones are common in these types of deposits, thanks in part to pre-existing structural 
preparation as well as subsequent fracturing during the diatreme eruption. Hydrothermal breccias are 
usually formed by hydrofracturing of rocks by highly pressured hydrothermal fluids. They are typical of 
the epithermal ore mineralization environment and are closely associated with intrusive- related ore 
deposits such as skarns, greisens and porphyry-related mineralization. Epithermal deposits related to 
diatreme processes are commonly mined for copper, silver and gold (Jébrak, 1997). 
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9 Exploration 

9.1 Exploration in Promontorio Area 

9.1.1 Surface Exploration 
Kootenay conducted geologic mapping and surface sampling programs in the Promontorio area 
annually from 2007-2013, continuously refining geologic interpretations. Over 450 samples have been 
collected from surface exposures of the breccia complex as well as satellite mineralization and alteration 
targets. Work has predominantly focused on the Pit area and detailed (1:1000) geologic mapping has 
been completed on the roughly 10 km2 area that surrounds it. Regional mapping and sampling have 
been conducted at a 1:2500 scale on several satellite prospects north of the Yaqui river. 
 
In April ς May 2009, a Hyundai R210 Excavator opened 47 trenches with a combined linear distance of 
2,606 m for ten prospective areas distal to the Pit zone denoted by surface geochemical or geophysical 
anomalies. The purpose of these trenches was to obtain samples from bedrock beneath the thin 
alluvium and colluvium that is ubiquitous in much of the Sonora desert. Trenches were mapped in detail 
and sampled by Kootenay geologists. In addition to the mechanical trenches, 147 m of hand trenching 
was completed. 
 
Other than the impact regarding discovery and development of drilling programs, the surficial 
exploration has no bearing on the resource estimation and will not be described in detail. A full 
description of the surface exploration on the greater Promontorio property is documented in 
aŀŎDƛƭƭƛǾǊŀȅΩǎ нллф bL по-101 report on exploration. 

9.1.2 Geophysical Exploration on Promontorio 
Airborne and ground geophysical surveys were conducted in the Promontorio area from 2006 ς 2009. 
From December 2006 ς January 2007, Aeroquest Limited of Mississauga, Ontario, completed a 
helicopter-borne geophysical survey covering 2,855.9 line-km over the three areas shown in Figure 9-1. 
Line spacing varied from 25 ς 50 m in the vicinity of Promontorio, to 100 ς 150 m in the peripheral 
exploration areas. 
 
A subsequent 3D induced polarization (IP) survey over a roughly 2 x 5 km area was conducted by 
S.J. Geophysics Ltd., of Delta, BC, Canada from November of 2007 to March of 2008. The limits of this 
survey were defined by the mapping and prospecting activities completed by Kootenay to date and 
consisted of 52.4 km of lines spaced approximately 100 to 200 m apart with readings every 25 m along 
the lines. The equipment used was an SJ-24 Full-Waveform Digital IP receiver and a GDD TX II 3.6KW IP 
Transmitter. 
 
In October 2011, a detailed (<1 m resolution) topographic survey was conducted over 200 ha in the 
immediate Promontorio area by GDA Servicios Mineros using 3D laser and double-frequency GPS. 
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(Source: Waldegger, 2010) 
Figure 9-1: Areas for Airborne Geophysics in the Vicinity of the Promontorio Project 
 
Preliminary baseline environmental studies have been completed by Patricia Aguayo Hurtado. 
 
Hatch Engineering of Scottsdale, Arizona completed initial hydrologic studies designed to characterize 
the ground water resources on the project and develop a conceptual hydrogeologic model. This 
information will form the basis for additional studies going forward in the longer term for prefeasibility 
level evaluation of mine water supply, including potential dewatering flow rates needed for potential 
open-pit and underground mining and mine water supplies. 
 
In 2011, Saguaro Geosciences Inc. of Tucson, Arizona designed a detailed geotechnical logging program 
which was implemented in subsequent drill programs at both Promontorio and La Negra. The 
geotechnical program was designed to col lect  all the necessary data appropriate to future 
geotechnical analysis required for feasibility level work. The University of Sonora has also been 
involved in a geotechnical study focusing on point load testing of over 300 core samples from the 
project, to support geotechnical parameters considered in the eventual mine design. 

9.2 Exploration in the La Negra Area 

The La Negra zone was first sampled in the summer of 2010 by Luis Moya during a field program 
consisting of three groups of Kootenay geologists and prospectors designed to ground-truth airborne 
geophysical anomalies. La Negra was discovered en route to one of the target geophysical anomalies 
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and was recognized as having interesting textures. Seven (7) samples were collected which yielded very 
low silver values, and the target was considered low priority at the time relative to other prospects 
which yielded higher silver values. 
 
In 2012, geologists conducting a re-logging program of Promontorio drill core noted textures similar to 
those at La Negra. A one-week program of geological mapping and sample collection was conducted at 
La Negra, which confirmed potential of the prospect. 
 
In 2012, two programs of channel sampling and geological mapping were conducted and environmental 
and access permits were obtained. In May ς June 2014, an access road was constructed and drilling 
began in August 2014. The new discovery was announced in October 2014. 

9.3 Sampling Methods and Quality 

Surface samples were collected by hand or through use of a rock pick and placed in appropriately sized 
sample bags, labeled, located using handheld GPS, and described in a sample database kept in field 
notebooks. Surface samples were then shipped to ALS Minerals in Hermosillo for analysis, using the 
same general chain of custody and QAQC procedures outlined in Section 11. 
 
Promontorio trench samples were collected along the entirety of the trench, with sample intervals 
defined at the discretion of the site geologist. Mineralized zones were channel-sampled at lengths not 
exceeding 1 m using a gas-powered saw. Altered zones with no obvious mineralization were sampled at 
2 m intervals, with barren zones sampled at 3 m intervals. These two wider sampled intervals were 
taken using chisels and hammers. Geologists marked all sample intervals in the trench. In all, 1,630 
samples from the trenches were collected and sent to ALS Chemex Laboratories in Vancouver, BC, 
Canada (Waldegger, 2010). 

9.4 Significant Results and Interpretation 

The mapping, surface samples, and trenching program successfully defined zones of favorable geology 
and anomalous geochemistry locally in the main Promontorio area, with the subsequent geophysical 
work generally supporting the observations made on the surface and offering additional prospective 
areas with similar geophysical responses to known mineralization. The airborne magnetic and 
conductivity survey successfully mapped geophysical properties throughout the project area. The 
responses in the airborne magnetic surveys defined potential locations of faults and magnetic alteration 
but are not sufficient for precision targeting without additional geologic information (Waldegger, 2010).  
 
The surface IP study at Promontorio was more successful in defining mineralization and has been proven 
thus far to be an excellent tool for drill targeting. While useful for defining the general areas of interest, 
the IP does not necessarily map zones of better grade. Chargeability contours in the +20 mV/V contour 
correlate fairly well in the areas noted as having favorable geology, mapping the extent of the larger 
diatreme complex possibly reflecting the disseminated pyrite within the system (Waldegger, 2010). 
 
The Main Pit Zone is located in the southern portion of this westernmost IP chargeability anomaly, and 
the anomalous IP signature is observed from 40 m to 300 m below surface, which is the depth limit of 
the survey in this area. A second zone of higher IP chargeability is located some 600 m northeast of the 
Pit Zone. At a +30 mV/V contour, the top of this anomaly is plotted at about 100 m depth, and the 
bottom of the anomaly is plotted at 300 m depth, which is the limit of the survey in this area. 
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The surface exploration at La Negra led to subsequent drilling which has delineated the resource 
estimate provided in Section 14 of this report. 
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10 Drilling 

10.1 Promontorio Drilling 

A total of 90,204.02 m has been drilled in 311 holes in four (4) phases at Promontorio, every year 2007 
ς 2013 (Table 10-1). A total of 11,377.5 m of RC drilling was completed in 52 holes primarily in areas 
outside the Pit and NE resource areas. There are 5 RC holes in the Pit zone for 1748 m and 10 RC holes 
in the NE zone for 3277 m. The majority of drilling in the resource areas has been core, for the purpose 
of defining geological controls and specifically breccia and stockwork mineralization that is not as 
discernible in RC cuttings. 

 
(Source: MMTS, 2023) 
Figure 10-1: Drilling at Promontorio by Year 
 
Phase I core drilling was completed by Layne de Mexico, of Hermosillo, Mexico. Most of these holes 
were designed to test the mineralization observed around the existing pit area featuring high-grade Ag, 
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Pb, and Zn. Drilling identified mineralization consistent with surface observations down dip and along 
strike, providing expanded targets for a second phase of drilling. 

Phases II-IV, both core and RC drilling, were completed by BDW International, of Guadalajara, Mexico. 
Phase II continued to define the mineralization at depth and began to delineate a steeply dipping breccia 
pipe containing locally rich Ag-Pb-Zn mineralization. Phase III only had three holes in the main project 
area, with all others being designed to test distal targets from the open pit that had been identified by 
surface mapping, sampling, or geophysics.  

Phase IV includes all drilling after the AGP report and included drillholes designed to expand the 
resource and provide infill drilling in widely spaced areas. BDW completed this phase and drilled both 
RC and DDH holes. This phase represents more total meterage than all the other phases combined and 
served to delineate an entirely new mineralized area to the northeast (NE Zone) that was not previously 
included in the resource.  

Table 10-1: Summary of Drilling at Promontorio 

Year 
Number of 
Drill Holes 

Total 
Length 

Drilled (m) 
% Total 

DH 
Length 

(m) 

Number of 
Assays 

Assayed 
Length 

(m) 

% 
Assayed 

2007 22 3,875 4% 0 3,616 3,769 97% 

2008 35 12,804 14% 0 10,064 12,708 99% 

2009 17 5,004 6% 0 2,512 4,876 97% 

2010 47 12,056 13% 4,347 6,325 10,683 89% 

2011 91 29,521 33% 7,031 20,283 29,344 99% 

2012 18 7,036 8% 0 4,527 6,978 99% 

2013 81 19,908 22% 0 11,758 18,285 92% 

Total 311 90,204 100% 11,378 59,085 86,642 96% 

 
Drillhole collars were located using handheld GPS and are initially oriented using a Brunton compass 
and inclinometer. The drilling procedures varied by method but are consistent with best industry 
practices. Drillholes in the mineralized zones were spaced approximately 25 to 35 m apart, with spacings 
of 60 m or more in prospective areas along the inferred structural trend and outside of the main 
Promontorio area. Drillholes were surveyed using a Pajari Flexit downhole survey instrument, although 
in some cases, only the upper portions of the hole could be surveyed due to poor ground conditions 
during drilling. Holes were surveyed by a certified surveyor with professional total station GPS 
equipment after drilling was completed. 

Core is retrieved from the drill rig by Kootenay personnel and is brought to a central core processing 
area near the camp established on site. Core is washed by technicians, photographed, and checked for 
continuity, correct placement, and recovery. Boxes are numbered and labeled to facilitate storage and 
revision of core once it has been logged, split and sampled. Experienced geologists conduct detailed 
geologic logging of the core, including lithology, alteration, mineralization, and rock quality designation 
(RQD). Samples are marked by geologists, recording sample locations and lengths in the detailed logs 
for incorporation into the drillhole database. 

RC drilling was done by BDW International from September of 2010 through March of 2011, using an 
excavator-mounted drill that drilled 13 cm (5.125 inch) diameter holes. RC samples were collected 
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every 1.5 m and were split on site to create an A- and a B-split sample for each interval; one sample was 
archived onsite and the other sent to ALS for assay. The entire 1.5 m sample was collected in a cyclone 
and split with either a rotary splitter (wet samples) or a riffle splitter (dry samples). 

10.2 La Negra Drilling 

A total of 17,126.65 m of diamond drilling has been completed at La Negra in 97 drill holes. Drill 
campaigns were conducted in 2014 and 2015 by Kootenay Silver and in 2016 and 2017 by Pan American 
Silver. Figure 10-2 shows the La Negra drillhole locations; Table 10-2 provides a summary of drilling by 
year. 
 
Table 10-2: Summary of Drilling at La Negra 

Company Year 
Number 
of Drill 
Holes 

Total 
Length 
Drilled 

(m) 

% Total 
Number 
of Assays 

Assayed 
Length 

(m) 

% 
Assayed 

Kootenay Silver 
2014 25 3,176 19% 2,621 3,132 99% 

2015 16 3,040 18% 2,440 3,030 100% 

Pan American Silver 
2016 31 6,799 40% 2,408 3,069 45% 

2017 25 4,112 24% 1,842 2,631 64% 

Total 97 17,127 100% 9,311 11,862 69% 
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(Source: MMTS, 2023) 
Figure 10-2: Drillholes at La Negra by Year 

10.3 Interpretation and Relevant Results 

Drilling has served to identify and document significant mineralization with continuity at both 
Promontorio and La Negra deposits.  Further drilling is recommended as discussed in Section 25. 
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11 Sample Preparation, Analyses and Security 
This section summarizes the Quality Assurance and Quality control (QAQC) data for 2007 to 2013 for 
Promontorio and from 2014 to 2017 for La Negra. The drill data utilized for the Resource Estimation was 
collected by Kootenay Silver Inc. The sample preparation, analyses and security procedures implemented 
by Kootenay Silver Inc. (Kootenay) meet standard practices and the data collected are of adequate quality 
and reliability to support the estimation of Mineral Resources to the level of Inferred and Indicated 
Resources as presented in this report.  

11.1  Sample Preparation at Site 

For the diamond drilling campaign, HQ drill core was transported from the rig to the core preparation 
site at the camp site. Geotechnical data (core recovery and RQD) was recorded by field assistants, 
geological core logging and sample interval selection was completed by qualified geologists. Sample 
intervals vary in length from 0.3 m to 9 m (in areas with poor recovery), honouring geological contacts, 
with an average sample length of 1.27 m. To maximize sample precision in mineralized intervals, the 
geologist provided core cutting guidance by drawing a center line on the core to be sampled. A sample 
sheet was provided to the core cutter containing sample numbers and from-to intervals as well as field 
duplicate sample designations. In addition to the sheet, a professional sample tag booklet system was 
used, with a sample tag with hand-written from-to information attached to the box at each sample 
interval start, while a corresponding tag was placed in the sample bag along with the core sample. The 
sample tag books have been retained for future reference. Each core box was photographed both dry 
and wet before cutting. 
 
Kootenay personnel collected half-core as a primary sample while the other half of the core remained 
in the box for future examination and reference. The sampled half-core was typically cut into two 
quarter-core samples for field duplicate sampling purposes (sampling precision) at regular intervals.  

11.2 Security 

Only project-level staff were involved with the selection and preparation of samples, using security tags 
and/or zip ties to seal rice bags which contain 2-5 samples at a time. Chain of Custody forms were used 
to track the samples in transport from the core facility at site to the laboratory.  
 
From 2007 to 2008, samples from the Promontorio site were transported to International Plasma Labs 
Ltd. (άIPLέ) in Richmond B.C., Canada for sample preparation and geochemical analysis.  
 
From 2009 to 2015, samples were transported from the La Negra and Promontorio sites by Kootenay 
personnel ǘƻ ![{ aƛƴŜǊŀƭǎ όά![{έύ ƛƴ Hermosillo, where the samples were dried, crushed and 
pulverized. Pulps were then sent airfreight to ALS in Vancouver, B.C. for geochemical analysis. 
  
From 2016 to 2017, samples were transported by Kootenay personnel or a third-party freight 
contractor to Bureau Veritas Commodities Ltd (άBVMέ) in Hermosillo, Mexico where they were initially 
processed and then sent to BVM located in Vancouver, B.C., Canada, for testing. Remaining core is 
currently being stored in a locked-up building at site, and lab rejects and pulps of the drilling program 
were being held for up to 90 days at BVM before being disposed of.  
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11.3 Sample protocols at ALS and BVM 

All samples from 2007-2008 (Promontorio) were prepared and tested by Sonora Samples Preparation 
Lab (LabSSP) in Hermosillo; pulps were then shipped to by IPL in Richmond, B.C., Canada for assaying. 
From 2009 to 2015 samples were prepared by ALS in Hermosillo, and tested in ALS Vancouver, B.C., 
Canada. Samples from 2016 and 2017 (La Negra) were prepared by BVM in Hermosillo, Mexico; pulps 
were then sent to BVM Ltd. Vancouver, B.C., Canada for analysis. Both ALS and BVM are independent 
of Kootenay and are ISO 17025 accredited. The method summaries are provided in the following 
sections. 

11.3.1 Sample Preparation 
11.3.1.1 Lab SSP 

Received samples are signed in before being crushed and pulverized according to standard practices to 
produce pulps which are then shipped to IPL in Richmond, B.C. 
 
11.3.1.2 ALS  

The received sample is weighed to obtain an initial weight, and dried, if received wet (WEI-21) or if 
specified by the customer. The dried sample is crushed to 70% passing 2 mm (CRU-31). The crushed 
sample is split via a riffle splitter (SPL-21) to divide the sample into a ~1000g sub-sample for analysis 
and the remainder is stored as a reject. Samples are pulverized to 85% passing 0.075 mm (200 mesh) 
(PUL-31). 

11.3.1.3 BVM 

The received sample is weighed to obtain an initial weight, then crushed to 70% passing 2 mm (PRP70-
250). The crushed sample is split via a riffle splitter (SPTRF) to divide the sample into a ~1000g sub-
samples for analysis and the remainder is stored as a reject. Samples are pulverized to 85% passing 
0.075 mm (200 mesh) (PRP70-250). 

11.3.2 Analytical Procedures: 
11.3.2.1 IPL  

Pulps are digested using a four-acid digestion (HCl, HNO3, HF and HClO4) and heated until dry. The 
residue is then dissolved in HNO3 and HCl.  A 0.25g subsample is then analysed for 5 elements using 
inductively coupled plasma (ICP) (method MuICP). It is noted on certificates that REEs may not be totally 
soluble in this method.  Samples which exceeded 10 g/t Pb were further analysed by fire assay and 
gravimetric finish on a 50g sample, giving a reporting range of 0.01 ς 20 % (AsyMua). 

Au was analysed by using methods FA/AAS and FAGrav on a 30 g sample and Ag was analysed using 
MuICP (described above) and FAGrav. Both the FA/AAS and FAGrav included a fire assay; the FA/AAS 
also included an AAS and the FAGrav included a gravimetric finish. The FA/AAS test reports a range of 2 
ς 10,000 g/t Au, whilst the FAGrav reports a range between 0.07 ς 5,000 g/mt Au/Ag. 

11.3.2.2 ALS 
Pulps are digested using a four-acid digestion (HCl, HNO3, HF and HClO4) and heated until dry. The 
residue is then dissolved in HNO3 and HCl.  A 0.25g subsample is then analysed for 33 elements using 
inductively coupled plasma atomic emission spectroscopy (ICP-AES) (method ME-ICP61a and Ag-OG62). 
It is noted on certificates that REEs may not be totally soluble in this method.  

Au was analysed by using method Au-AA23 on a 30g sample, which includes a fire assay and atomic 
absorption spectrometry (AAS) for a reporting range of 0.005 ς 10 g/t Au.  
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11.3.2.3 BVM 

Pulps are digested using a four-acid digestion (HCl, HNO3, HF and HClO4) and heated until dry. The 
residue is then dissolved in HCl (MA300).  A 0.25g subsample is then analysed for 35 elements using 
inductively coupled plasma emission spectroscopy (ICP-ES) (method MA300). It is noted on certificates 
that REEs may not be totally soluble in this method. Samples which exceeded 10 g/t Pb and Zn were 
further analysed by fire assay and gravimetric finish on a 50g sample, giving a reporting range of 2 ς 
10,000 g/t (MA404). 

Au and the Ag were analysed by using methods FA430 and FA530 on two 30 g samples, which both 
included a fire assay; the FA430 also included an AAS and the FA530 included a gravimetric finish. The 
FA430 test reports a range of 0.005 ς 10 g/t Au, whilst the FA530 reports a range between 20 ς 10,000 
g/t Ag. 

11.3.3 Lab QA/QC Procedures 
For each assay certificate, IPL, ALS and BVM provide a QC Certificate which details the results of their 
internal QC sample analysis, including multiple gold and silver standards, multi-element standard, 
blanks, duplicates, and prep duplicates (1/84) at regular intervals, Table 11-1 and Table 11-2 outline the 
detection limits for ALS and BVM.  
 
Table 11-1: ME-ICP61a Reported Elements and Reporting Limits (ALS) 

Element 
Reporting 

Limit 
(ppm) 

Upper 
Limit 
(ppm) 

Element 
Reporting 

Limit 
(ppm) 

Upper 
Limit 
(ppm) 

Element 
Reporting 
Limit (%) 

Upper 
Limit (%) 

Ag 1 200 Fe 0.05 50% S 0.05 10% 

Al 0.05 30% Ga 50 50,000 Sb 50 50,000 

As 50 100,000 K 0.1 30% Sc 10 50,000 

Ba 50 50,000 La 50 50,000 Sr 10 100,000 

Be 10 10,000 Mg 0.05 50 Th 50 50,000 

Bi 20 50,000 Mn 10 100,000 Ti 0.05 30% 

Ca 0.05 50% Mo 10 50,000 Tl 50 50,000 

Cd 10 10,000 Na 0.05 30% U 50 50,000 

Co 10 50,000 Ni 10 100,000  V  10 100,000  

Cr 10 100,000 P 50 100,000  W  50  50,000 

Cu 10 100,000 Pb 20 100,000  Zn  20  100,000 
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Table 11-2: MA300 Reported Elements and Reporting Limits (BVM) 

Element 
Reporting 

Limit 
(ppm) 

Upper 
Limit 
(ppm) 

Element 
Reporting 

Limit 
(ppm) 

Upper 
Limit 
(ppm) 

Element 
Reporting 
Limit (%) 

Upper 
Limit (%) 

Ag 0.05 200 K 0.01 10% Sc 1 200 

Al 0.1 20% La 2 2,000 Sn 2 2,000 

As 5 10,000 Mg 0.01% 30% Sr 2 10,000 

Ba 1 10,000 Mn 5 10,000 Th 2 4,000 

Be 1 1,000 Mo 2 4,000 Ti 0.01% 10% 

Bi 5 4,000 Na 0.01 10% U 20 4,000 

Ca 0.01% 40% Nb 2 2,000 V 2 10,000 

Cd 0.4 4,000 Ni 2 10,000 W 4 200 

Co 2 4,000 P 0.002% 5% Y  2 2,000 

Cr 2 10,000 Pb 5 10,000 Zn   2  10,000 

Cu 2 10,000 S 0.1% 10% Zr   2  2,000 

Fe 0.01 60% Sb 5 4,000       

11.4 Promontorio Analysis 

11.4.1 QA/QC Summary - Promontorio 
.ŜǘǿŜŜƴ нллт ŀƴŘ нлмоΣ YƻƻǘŜƴŀȅΩǎ ǉǳŀƭƛǘȅ ŀǎǎǳǊŀƴŎŜ όv!ύ ǇǊƻǘƻŎƻƭ ƛƴǾƻƭǾŜŘ ǘƘŜ ǳǎŜ ƻŦ ǎǘŀƴŘŀǊŘ 
practice procedures for sample collection as described above, supervised by experienced geologic staff 
during data collection. Quality control (QC) measures as implemented by Kootenay included in-stream 
sample submittal of eight blind CDN standard reference materials (CDN-FCM-7, CDN-HC-2, CDN-HZ-3, 
CDN-ME-2, CDN-ME-7, CDN-ME16, CDN-SE-1 and CDN-SE-2) and one Rocklab blind reference material 
(SG-31) of appropriate Au and Ag grades, rock blanks, and field duplicate (quarter-core) sampling. 
 
v!κv/ ǇŜǊŦƻǊƳŀƴŎŜ ǿŀǎ ƎǊŀǇƘƛŎŀƭƭȅ ǘǊŀŎƪŜŘ ōȅ YƻƻǘŜƴŀȅΩǎ ƎŜƻƭƻƎƛŎ ǎǘŀŦŦΣ ǿƛǘƘ ŀ ŘŜǘŀƛƭŜŘ ǊŜǾƛŜǿ ƻŦ ǘƘŜ 
data by MMTS for this report. For the blanks, 5*Detection Limit (DL) and 10*DL of the respective analysis 
ƳŜǘƘƻŘǎ ŦƻǊ ōƻǘƘ !ǳ ŀƴŘ !Ǝ ǿŜǊŜ ǳǎŜŘ ŀǎ ΨǿŀǊƴƛƴƎΩ ŀƴŘ ΨŦŀƛƭǳǊŜΩ ǘƘǊŜǎƘƻƭŘǎ ŦƻǊ ŎƻƴǘŀƳƛƴŀǘƛƻƴΣ ǿƘƛƭǎǘ 
5*Expected Values (EV) and 10*EV were used respectively for Pb and Zn. 
 
For the CRMs, +/-2 to +/-3 standard deviations (SD) from EV as certified were included in the control 
graphs to determine accuracy of Au and Ag results. To monitor core sampling and sample preparation 
precision, Kootenay selected regular intervals within the sample stream for field (quarter-core) sample 
duplication. Control sample insertion rate for 2007 to 2013 is shown in Table 11-3. 
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Table 11-3: 2007 to 2013 Promontorio Control Sample Insertion Rate 

Year 2007 2008 2009 2010 

Sample Type Count % of total Count % of total Count % of total Count % of total 

Half Core 3,564 95.8% 9,904 92.0% 2,485 92.9% 6,259 92.9% 

Blanks 52 1.4% 266 2.5% 28 1.0% 75 1.1% 

Standards 278 2.6% 108 4.0% 271 4.0% 278 2.6% 

Field 
Duplicates 

52 1.4% 160 1.5% 27 1.0% 66 1.0% 

Total 3,721 100.0% 10,770 100.0% 2,675 100.0% 6,738 100.0% 

All QA/QC 382 10.3% 534 5.0% 326 12.2% 419 6.2% 

Year 2011 2012 2013 2007-2013 

Sample Type Count % of total Count % of total Count % of total Count % of total 

Half Core 20,069 92.8% 4,479 92.8% 11,632 92.7% 58,392 92.8% 

Blanks 261 1.2% 57 1.2% 163 1.3% 902 1.4% 

Standards 863 4.0% 193 4.0% 499 4.0% 2,213 3.5% 

Field 
Duplicates 

214 1.0% 48 1.0% 126 1.0% 693 1.1% 

Total 21,624 100.0% 4,825 100.0% 12,547 100.0% 62,900 100.0% 

All QA/QC 1,124 5.2% 298 6.2% 788 6.3% 3,808 6.1% 

11.4.2 Blanks- Promontorio 
A total of 902 rock blanks ranging from 1.29 ς 7.06 kg were inserted into the sample stream from 2007 
to 2013. Samples were taken from three different rock types, which include basalt, conglomerate and 
cement. Blanks generally performed well, with no significant contamination due to lab sample 
preparation detected, however 49 re-runs were triggered when testing the basalt, 7 when testing the 
conglomerate and a single rerun when testing the cement. In total there were 57 reruns over the 6-year 
period (Figure 11-1 to Figure 11-8).  
 
Thirty-seven blanks met or exceeded the 10*DL failure threshold for Au and 234 blanks exceeded or 
met the 5*DL warning threshold. Four blanks met or exceeded the failure threshold for Ag and 30 blanks 
met or exceeded the warning threshold for Ag.  Twenty-four blanks met or exceed the 5*EV warning 
threshold for Pb and 41 blanks met or exceed the warning threshold for Zn. 
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(Source: MMTS, 2023) 
Figure 11-1: Blank Ag Performance by Source- Conglomerate and Cement -  Promontorio 
 

 
(Source: MMTS, 2023) 
Figure 11-2: Blank Ag Performance by Source ς Basalt  - Promontorio 
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(Source: MMTS, 2023) 
Figure 11-3: Blank Au Performance by Source  - Conglomerate and Cement - Promontorio 
 

 
(Source: MMTS, 2023) 
Figure 11-4: Blank Au Performance - Basalt - Promontorio 
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(Source: MMTS, 2023) 
Figure 11-5: Blank Pb Performance by Source  - Conglomerate and Cement - Promontorio 

 
(Source: MMTS, 2023) 
Figure 11-6: Blank Pb Performance by Source  - Basalt ς Promontorio 
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(Source: MMTS, 2023) 
Figure 11-7: Blank Zn Performance by Source  - Conglomerate and Cement ς Promontorio 

 

 
(Source: MMTS, 2023) 
Figure 11-8: Blank Zn Performance - by Source  - Basalt  - Promontorio 
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11.4.3 Certified Reference Material (CRMs) ς Promontorio 
! ǘƻǘŀƭ ƻŦ нΣнмо ǇǳƭǇ ǎǘŀƴŘŀǊŘǎ όά/waǎέύ ŦǊƻƳ wƻŎƪƭŀōǎ ŀƴŘ /5b ƭŀōǎ ǿŜǊŜ ƛƴǎŜǊǘŜŘ ƛƴǘƻ ǘƘŜ ǎŀƳǇƭŜ 
stream between 2008 and 2013. The individual standard performances for Ag, Au, Pb and Zn are all 
plotted in Appendix A.  Process Control Charts (PCC) for Ag and Au are plotted in Figure 11-9 through 
Figure 11-12.  The PCCs below are a normalized form of the original plots in which raw data is subtracted 
ŦǊƻƳ ǘƘŜ ŜƭŜƳŜƴǘΩǎ 9± ŀƴŘ ŘƛǾƛŘŜŘ ōȅ ǘƘŜ {5Φ !ǎ ƴƻǿ ǘƘŜ Řŀǘŀ ƛǎ ƴƻǊƳŀƭƛȊŜŘΣ ƳǳƭǘƛǇƭŜ Řŀǘŀ ǎŜǘǎ Ŏŀƴ ōŜ 
displayed on the same graph showing their variability in relation to a universal standard deviation of 1. 
The expected value for each normalized data set is 0, with warning thresholds at 2 and -2 (+/-2SD); and 
failure thresholds at 3 and -3 (+/-3SD).  
 

 
(Source: MMTS, 2023) 
Figure 11-9: CRM Performance for Ag ς 2007-2011 - Promontorio 
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(Source: MMTS, 2023) 
Figure 11-10: CRM Performance for Ag - 2011-2012 ς Promontorio 
 

 
(Source: MMTS, 2023) 
Figure 11-11: CRM Performance for Au ς 2007-2011 - Promontorio 
 


























































































































































































































































