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Executive Summary 
This report provides an overview of the Lincoln Gold Project to June 2023, including its geological 
setting, exploration and mining history, endowment, and processing and metallurgy. The project is 
located within the Mother Lode region, famous for significant production during the California gold 
rush, with mining ceasing in the 1950s. 

The Lincoln gold project is located in Amador County, approximately 60 km southeast of Sacramento 
in Central California. It covers a strike length of approximately 5.8 km between the towns of Sutter 
Creek and Amador City. The project consists of 47 property parcels, totalling 322 hectares, with a 
combination of outright ownership and lease agreements for mineral and surface rights. 

The project area is in the Western Foothills of the Sierra Nevada Mountain Range. The rocks in this 
region were initially deposited in the Pacific Basin and later accreted onto the western margin of North 
America. Extensive deformation and fluid flow during the Late Jurassic to Early Cretaceous resulted in 
the formation of the Mother Lode system, a 190 km long gold-bearing regional structure. The Lincoln 
Gold Project is located within the Jackson-Plymouth segment of the Mother Lode system, which has 
historically produced the most gold to date.  

The project-scale geology comprises a sequence of Late Jurassic metasedimentary and metavolcanic 
units that strike NNW and dip steeply to the east. Major fault zones, including the Melones Fault Zone 
and the Gold Fault Zone, divide separate stratigraphic sequences of units into discrete fault blocks. The 
mineralisation is hosted by metavolcanic rocks and slates assigned to the Late Jurassic Mariposa 
Formation. 

Three major deformation events have been mapped in the project area, with gold mineralisation being 
associated with the second event. This D2 deformation formed crenulation cleavage, small-scale folds, 
and the Gold Fault Zone, which controls all of the major gold deposits in the region. 

Mineralisation is primarily controlled by major shear zones within the Gold Fault Zone. Within these 
shear zones, sheeted quartz veins have developed and host most of the gold. Additional gold occurs in 
wall rock to the quartz veins around the shear zones, where fluid-rock interaction has resulted in 
sulphidation of the original rocks. Recent mapping has identified cross-cutting shear zones that appear 
to have resulted in widening of the lodes and formation of high gold grades. The mineralisation occurs 
within two major deposits known as Lincoln-Comet and Keystone. 

Exploration activities at the Lincoln Gold Project have been conducted since the 1980s, with various 
programs completed to assess the resource potential. The Lincoln gold deposit was initially identified 
based on the presence of an arsenic soil anomaly. Diamond and RC drilling identified a blind gold 
deposit, which was extended along strike to the Comet zone during further drilling. The Keystone 
deposit was also progressively defined through diamond and RC drilling. An 880 m-long decline was 
constructed into the Comet deposit in 1989, which allowed underground sampling and drilling to be 
conducted. Between 1983 and 2013, 336 holes were drilled for a total of 34,771 m.  

A total of 11 resource estimation studies have been completed for the Lincoln-Comet and Keystone 
deposits, using varying methodologies and cutoff grades. Estimates prior to the establishment of NI 
43-101 standards are considered unreliable. Older estimates used polygonal methods and manual 
construction of cross-sections, whereas the more recent estimates used modern resource estimation 
grade interpolation techniques. The most recent estimate was prepared in 2015. Indicated and 
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Inferred resources were identified but most of the deposit was categorised as Inferred due to drill hole 
spacing and quality control issues from some of the older drilling. Since this resource estimate was 
completed, additional surface and pre-production underground drilling have been conducted, which 
will be incorporated into an update mineral resource estimate.   

Deposit Classification Tonnage Grade (g/t) Ounces Au 

Lincoln-Comet Indicated 137,894 13.75 61,000 

Lincoln-Comet Inferred 459,043 8.71 128,000 

Keystone Inferred 361,973 8.33 97,000 
Most recent resource estimate, using a 4.2 g/t Au cut off for the Lincoln Gold Project (Tietz et al., 2015). 

The mining history of the project area dates back to the California gold rush in the mid-19th century. 
Placer gold mining was followed by mining of gold from quartz veins, leading to the establishment of 
several significant mines within the project area. Environmental and regulatory concerns resulted in 
most mines being closed after the start of World War II without ore reserves being depleted. The 
Central Eureka Mine reopened after the war and was in production until 1958. The project area itself 
has historically been a significant gold producer, contributing 3.4 million ounces of gold. Despite this 
local activity, very little historic mining or exploration was conducted over the Lincoln-Comet resource 
area, perhaps due to a lack of outcropping quartz veins at the surface. 

Several programs of metallurgical testing have been conducted on samples from the project, focusing 
on gravity, flotation, and cyanidation treatments. Testing has indicated recoveries ranging from 64% 
to 99%, depending on the processing methods employed and the nature of the ore. The determination 
of head grades was the key source of uncertainty in these programs. The variance between duplicate 
analyses was typically high and attributed to the presence of coarse particulate gold. Testing on tailings 
has demonstrated their suitability for paste backfilling of stopes, eliminating the need for a dedicated 
tailings storage facility.   

Multiple economic studies, including preliminary economic assessments (PEA) and pre-feasibility 
studies (PFS), have been conducted to evaluate the viability of the project. A cut and fill mining method 
is typically recommended, using overhand stoping to remove the ore. It was assumed that processed 
tailings could be used as backfill material. The studies recommended the construction of a mill 
containing gravity and flotation circuits, with gold recovery assumed to be between 90% and 96%. 
Capital costs for the operation were estimated between US$13M and US$60M. Mining costs vary 
between US$47 and US$245 per tonne and processing costs between US$21 and US$53 per tonne. 
The estimated Net Present Value (NPV) for the project varied from US$10.4M to US$29.7M. The 
project's economic viability was found to be most sensitive to gold price fluctuations, as well as other 
factors such as grade and recovery. 

A 191 tonne per day mill was constructed at the site in 2012 and pre-production activities began, 
including underground development and the stockpiling of low-grade ore until 2014. The mill was 
refurbished by Sēdulī in 2022 and commissioned to 218 tonnes per day. Approximately 23,000 oz of 
gold is available in immediately accessible stopes. Recent desktop work has included a compilation and 
validation of historic data, 2D geology mapping over the Mother Lode, and 3D mapping of quartz veins 
and shear zones within the resource areas.  
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1.0 Introduction 
This report provides an overview of the Lincoln Gold Project to 24 March 2025, including its geological 
setting, exploration and mining history, endowment, processing and metallurgy and economic studies. 
The project is within the Mother Lode region, famous for significant production during the California 
gold rush. The Lincoln gold project is located 60 km southeast of Sacramento in Amador County, 
Central California (Figure 1). The project stretches between the two small towns of Sutter Creek and 
Amador City (combined population < 2500), covering a strike length of roughly 5.8 km. Access to the 
project area is via state highway 49 and numerous sealed roads cross the properties. The mine site is 
located to the east of highway 49, on the northern edge of Sutter Creek. The project lies within the 
central portion of the famous Mother Lode belt of gold deposits. 

 

Figure 1. Location of the Lincoln gold project in Northern California. 
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This report uses metric units throughout, and all coordinates are reported relative to the 
NAD83/California zone 2 coordinate system (measured in meters). A large amount of GIS and 3D data 

have been collected by previous companies and these data are listed in Appendix BAppendix B.  

The project comprises 47 property parcels that are held as a combination of outright ownership and 
lease agreements (Figure 2; Table 1). Forty-five of the parcels include mineral rights and 15 include 
surface rights (leased or owned). The properties total 322 Ha, comprising 63 Ha (41 Ha owned) of 
surface rights and 285 Ha (57 Ha owned) of mineral rights.  

 

Figure 2. Lincoln project properties classified by mineral rights status. 
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Parcel Claim Mine Surface 
Rights 

Mineral 
Rights 

Lease 
Start 

Lease 
Expiry 

Area 
(Ha) 

08-230-018-522 Bunker Hill Cemetery Area Bunker Hill  Leased 20/05/2009 20/05/2039 11.18 

08-230-020-502 
Bunker Hill Mill Site, Mayflower (N por.), 
Nevada (W por.) Bunker Hill  Leased 20/05/2009 20/05/2039 8.48 

08-230-023-502 Mayflower (S por.), Nevada (E por., S 
por.), Bunker Hill, Last Chance 

Bunker Hill  Leased 20/05/2009 20/05/2039 23.72 

08-250-020-502 
East Amador (S por.), Great Eastern (S 
por.) Original Amador  Leased 20/05/2009 20/05/2039 5.34 

08-250-021-502 East Amador (N por.), Great Eastern (N 
por.) 

Original Amador  Leased 20/05/2009 20/05/2039 6.76 

08-250-047-502 
Eclipse Extension (NE por.), Original 
Amador (W por.?) [School Street area] 

Original Amador  Leased 20/05/2009 20/05/2039 3.00 

08-260-024-502 
Keystone Gold, Spring Hill & Geneva, por. 
East Keystone Keystone  Leased 24/02/1988 23/02/2033 20.31 

08-260-027-501 Por.s. Spring Hill & Geneva, East 
Keystone, South Spring Hill 

Keystone Owned    8.14 

08-260-030-502 
Por.s. Spring Hill & Geneva, East 
Keystone, South Spring Hill Keystone Owned Leased 24/02/1988 23/02/2033 10.27 

08-260-038-502 Niagara (S por.) Keystone  Leased 24/02/1988 23/02/2033 7.24 

08-260-048-502 Niagara (N por.) Original Amador  Leased 20/05/2009 20/05/2039 1.63 

08-287-008-502 
Eclipse Extension (E por.), Original 
Amador (W por.?) [School Street area] Original Amador  Leased 20/05/2009 20/05/2039 2.31 

08-310-017-502 Located in Keystone Gold Keystone  Leased 24/02/1988 23/02/2033 0.08 

08-310-022-502 Eclipse or Keystone por.? [Hotel Alley] Original Amador  Leased 20/05/2009 20/05/2039 1.11 

08-322-013-502 Great Eastern (S por.), Niagara (NE por.), 
El Dorado (N por.) 

Original Amador  Leased 20/05/2009 20/05/2039 1.82 

15-210-010-000 South Keystone (portion) Keystone Leased  17/02/1989 Indefinite 0.66 

15-210-017-000 Keystone, South Spring Hill (S por.), 
Medean, Herbertville (Talisman) 

Keystone  Leased 24/02/1988 23/02/2033 60.05 

15-210-023-000 Parking Lot/ Ronald Little Field Keystone Owned Owned   6.88 

15-210-042-501 Medean Keystone Owned Leased 24/02/1988 23/02/2033 3.68 

15-210-043-501 Herbertville, Talisman Keystone Owned Leased 24/02/1988 23/02/2033 6.52 

15-210-044-501 South Spring Hill Keystone Owned Leased 24/02/1988 23/02/2033 3.67 

18-010-001-502 Lincoln Lincoln  Owned   1.68 

18-010-002-502 Lincoln Lincoln  Owned   1.46 

18-010-003-502 Lincoln Lincoln  Owned   0.72 

18-010-004-502 Mill Road Lincoln  Owned   1.68 

18-010-005-502 Mill Road Central Eureka  Leased 23/12/2004 30/12/2034 0.40 

18-010-006-502 Mahoney, Wildman Lincoln  Owned   8.27 

18-010-007-502 Emerson Lincoln  Owned   0.73 

18-010-008-502 Emerson/Wildman East Lincoln  Owned   18.89 

18-010-011-502 Maxwell, Railroad Central Eureka  Leased 23/12/2004 30/12/2034 22.87 

18-010-014-502 West part of Eureka Central Eureka  Leased 23/12/2004 30/12/2034 12.44 
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18-133-009-000 Sutter Creek Grammar School Lincoln  Owned   1.22 

18-270-010-502 Amador Gold Central Eureka  Leased 23/12/2004 30/12/2034 8.44 

18-270-011-502 Alpha Central Eureka  Leased 23/12/2004 30/12/2034 1.37 

18-270-012-000 Amador Gold Central Eureka  Leased 23/12/2004 30/12/2034 0.95 

18-270-013-000 Alpha Central Eureka  Leased 23/12/2004 30/12/2034 0.67 

40-010-003-000 Sutter Gold Mine/South Herbertville Sutter Gold Owned Owned   2.04 

40-010-007-000 Wabash Wabash Owned Owned   3.24 

40-010-008-000 North Star North Star Owned Owned   3.38 

40-010-012-000 Comet Comet Leased Leased 1/04/1995 31/03/2025 2.68 

40-010-013-000 Golden Eagle, Triumph Golden Eagle Leased Leased 1/04/1993 31/03/2023 4.96 

40-010-018-502 Lincoln Lincoln Leased Owned   7.08 

40-010-019-502 Stewart Lincoln  Owned   0.74 

40-020-002-000 13455 Amador Road (old office location) Lincoln  Owned   0.35 

40-020-007-000 13449 Amador Rd (mine house), 95685 (-
9713.??) 

Lincoln Owned Leased 9/03/1984 1/06/2024 3.24 

40-030-048-502 Summit Central Eureka  Leased 23/12/2004 30/12/2034 6.17 

40-030-087-501 Surface Fill Unit NA Leased Owned?? 1/12/2002 1/12/2022 13.93 

Table 1. Lincoln Gold Project properties.  
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2.0 Geology 

2.1 Regional Geology 
The Lincoln Gold Project is located in Central California, within the Western Foothills of the Sierra 
Nevada Mountain Range. The Sierras divide the Basin and Range province in Nevada and Utah to the 
east from the Great Valley in California to the west. The spatially extensive Sierra Nevada granodioritic 
batholith that comprises much of the Sierra Nevada mountains to the east was emplaced from the 
Jurassic to the Cretaceous.  

The rocks of the Western Foothills were initially deposited in the Pacific Basin, before being accreted 
onto the western margin of North America from the Paeleozoic to Jurassic. They comprise 
metasedimentary and metavolcanics, as well as mafic to ultramafic intrusions that are commonly 
serpentinised.  

In the Late Jurassic to Early Cretaceous, the rocks of the Western Foothills underwent extensive 
deformation involving shearing, folding, and faulting. This deformation was associated with extensive 
structurally controlled gold mineralisation and the formation of the famous 190 km long, 1.5-6.5 km 
wide Mother Lode system, which extends from Georgetown in the north to Mormon Bar in the south 
(Knopff, 1929).  

Gold-bearing quartz veins were initially interpreted to extend along the length of the Mother Lode, 
although it is now understood that the mineralisation is more diverse and that the quartz veins occur 
in a series of different structures, with the host rock also being mineralised in places (Knopff, 1929). In 
addition, two shorter and less continuous belts of gold mineralisation occur to either side of the 
Mother Lode and are referred to as the East Gold Belt and the West Gold Belt. 

The major structure spatially associated with the Mother Lode system is the Melones Fault Zone, a 
transcrustal terrane-bounding zone of intense deformation located 800 m east and parallel to the 
Mother Lode (Bierlein et al., 2008). The fault zone varies in width from 1 to 3.5 km and comprises 
serpentinite mélange, mylonite, and phyllonite, with both brittle and ductile deformation features 
reflecting exposure of differing crustal levels along the structure (Bierlein et al., 2008). Most gold within 
the Mother Lode occurs on structures oriented subparallel to the Melones Fault Zone, with very little 
gold produced from within the Melones Fault Zone (Payne, 2008).  

The Lincoln Gold Project is situated within the Jackson-Plymouth segment of the Mother Lode system 
(Figure 3), which was the most productive part of the belt. In this region, mineralisation occurs in 
massive and sheeted quartz veins that are on average 3 m wide but range up to 60 m wide in places. 
The veins are spatially associated with the Mariposa Formation slate contacts with mafic amphibolite 
schist. Ore comprises fine disseminated gold, pyrite, and other minor sulphides, with 1-2% total 
sulphide content. In addition to the vein-hosted mineralisation, low-grade gold also occurs within 
pyrite and arsenopyrite-altered greenstone host rocks, which has been referred to historically as “gray 
ore”. Mines in the region extend to depths of 1,200-1,800 m, with stope lengths of 60-150 m (Clarke, 
1970).  
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Figure 3. Geological map of the Plymouth-Jackson Region (data sourced from the USGS). 

2.2 Local Geology 
The geology of the Lincoln Gold Project area was investigated in detail by Zimmerman (1983) as part 
of a MSc thesis, with much of the following descriptions based on that work. This geology mapping has 
been updated using all recent 2D geology (Figure 4) and 3D structural mapping, incorporating new field 
observations and constraining the 3D position of quartz veins and shear zones that host gold 
mineralisation within the project area more accurately.  
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Figure 4. Geology map of the Lincoln Gold Project after Zimmerman (1983). 
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2.2.1 Lithology 
The geology of the Lincoln Gold Project is characterized by a relatively simple sequence of 
metasedimentary and metavolcanic units that strike 140-160°, dip steeply to the east, and are 
segmented into separate blocks by major fault zones that comprise stratigraphically consistent 
lithologies (Table 2). These fault zones include the Melones Fault Zone in the east and the Gold Fault 
Zone in the centre of the project area, where the major gold mines are located (Figure 4).  

The lithologies immediately covered by the Lincoln properties have been assigned to the Late Jurassic 
Logtown Ridge and Mariposa formations. These rocks are dominantly metamorphosed mafic volcanics, 
epiclastics, and shallow intrusives. To the east of the western branch of the Gold Fault Zone, the 
stratigraphy is less clear due to extensive faulting and a lack of age data, but the units are tentatively 
assigned to the Mariposa Formation. Chlorite, sericite and biotite in the Late Jurassic units indicate 
that the rocks underwent metamorphism at lower greenschist facies conditions. Further east, the 
Melones Fault Zone contains a distinct group of lithostratigraphic units that have an uncertain 
stratigraphic relationship but are assumed to be older than the rocks to the west (Figure 4). 

A provisional stratigraphic column for the Lincoln Gold Project area is provided in Table 2 and the 
lithologies of the various units are described in detail below from oldest to youngest.  

Age Formation Member Lithology 
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    Conglomerate 

    Basaltic agglomerate, 
breccia, tuff 

160-155 
Ma 

 Bower Creek Volcanic 
Member 

Basaltic agglomerate, 
breccia, tuff 

  Slate 

  Conglomerate 
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Ma 
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n Pokerville Member (?) Basaltic agglomerate, 

breccia, tuff 

    Mafic flows, sills, breccia 

Table 2. Provisional stratigraphic column for the Lincoln Gold Project area.  
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Melones Fault Zone  
The Melones Fault Zone is a major subvertical structure (250-1,125 m wide) that strikes roughly 
northwest-southeast along the eastern boundary of the project area (Figure 4). The fault zone contains 
four distinct units separated by faulted contacts: greenschist, slate, meta-quartz monzonite, and a 
quartz-mariposite-ankerite schist. The units are described by Zimmerman (1983) as being more 
extensively recrystallised and metamorphosed than the units to the west. Metamorphism reached 
upper greenschist facies in this zone, as recorded by the presence of chlorite, muscovite, and epidote 
(Behrman, 1979). 

The greenschist unit can be subdivided into several lithologies, including meta-gabbro, epidote schist, 
and plagioclase-sericite-chlorite-quartz schist. These rocks have undergone pervasive ductile 
deformation and have been described as phyllonitic, with mylonite occurring in places (Duffield and 
Sharp, 1975). The quartz-mariposite-ankerite schist has an unusual mineralogy and is characteristic of 
the Melones Fault Zone in this region. It has been interpreted as a hydrothermally altered ultramafic 
unit that underwent repeated fracturing and infilling by quartz during successive fault movements.  

Logtown Ridge Formation 
The upper portion of the Logtown Ridge Formation occurs in the west of the project area and 
comprises an interbedded sequence of mafic agglomerate, breccia, tuff, and slate (Figure 4). The unit 
is characterized by the presence of < 10 mm dark green to black euhedral augite crystals, which also 
occur within the Mariposa Formation units. Rocktypes containing these large crystals have been 
referred to as augite porphyries. The contact with the overlying Mariposa Formation is typically 
gradational, although the presence of quartz veining along the contact may indicate that faulting has 
occurred in places.  

Mariposa Formation 
Further east, metamorphosed epiclastics and volcanics of the Mariposa Formation overly the Logtown 
Ridge Formation (Figure 4). The westernmost unit comprises black graphitic slates interbedded with 
fine-grained massive greywacke. The overlying Brower Creek volcanic member is similar to the 
Logtown Ridge Formation but contains a greater proportion of tuff. Another epiclastic unit is in faulted 
contact to the east, which has been distinguished from the epiclastics to the west by the presence of 
thicker coarse-grained greywacke beds. This unit is bound to the east by the Gold Fault Zone. 

The rocks between the Gold Fault Zone and the Melones Fault Zone are of uncertain stratigraphy but 
were assigned to the Mariposa Formation by Zimmerman (1983). This package of rocks is divided into 
a series of fault blocks that contain a consistent stratigraphy within the block (Figure 5).  

Blocks 1-3 contain coarse mafic volcanic agglomerates similar to those of the Brower Creek Volcanics 
and Logtown Ridge Formation, also containing characteristic augite phenocrysts. The volcanic units are 
interbedded with compositionally similar tuffs. Block 1 also contains abundant slate and greywacke, 
similar to the epiclastic unit of the Mariposa Formation described above. Most of the gold mines in the 
region are hosted within or along the boundaries of Block 1, including the South Spring Hill, North Star, 
Eureka, and Kennedy mines. Block 2 hosts the Niagara and El Dorado gold mines. Block 3 hosts the 
Lincoln-Comet resource and comprises basaltic agglomerates, breccias, and tuffs and has been 
correlated with the Brower Creek Volcanics (Tietz et al., 2015). Block 4 comprises a similar agglomerate 
and tuff unit as Block 3, which is overlain by a distinctive massive to amygdaloidal flows containing 
coarse, bright green augite phenocrysts. This unit is overlain by plagioclase-augite porphyritic breccia 
and agglomerate. Block 4 also contains greywacke, slate and tuff units that are distinct from the 
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volcanics. Block 5 comprises a cohesive unit of mafic tuff, tuffaceous sandstone, slate, and minor chert 
and volcanic conglomerate. This block contains the Sutter Creek, Emerson, and Oneida gold mines.   

 

Figure 5. Fault blocks in the Lincoln Gold Project area (Zimmerman, 1983). 

Intrusive rocks 
Zimmerman (1983) describes three types of mafic intrusions that occur as part of the Late Jurassic 
units.  

1. Coarse-grained plagioclase-augite porphyry sills (up to 120 m thick) northeast and immediately 
to the south of the Lincoln-Comet resource area.  

2. Thin (3-10 m thick) augite porphyritic sill-like bodies north of the Lincoln-Comet resource area.  
3. A massive, chlorite-altered basaltic plug, south of the Lincoln project area. 

Due to lithological similarities with the Logtown Ridge and Mariposa formations, the intrusive rocks 
have been assigned a Late Jurassic age and are most likely basaltic in composition. 
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Cenozoic Cover 
Andesitic mudflows and conglomerates interbedded with sandstone containing andesite clasts occur 
on many of the hillsides in the area (Figure 4). These units have been attributed to the Mehrten 
Formation and are separated from the underlying basement by an angular unconformity. They have 
been dated by Dalrymple (1964) at 19 to 5 Ma. Other cover in the area includes river alluvium and 
tailings related to mining activities. 

2.2.2 Structure 
Zimmerman (1983) established three major deformation events in the project area: 

 D1 – pre-mineralisation  
 D2 – syn-mineralisation 
 D3 – post-mineralisation 

D1 occurred under lower greenschist-facies conditions and was associated with the development of a 
penetrative slaty cleavage and small to large-scale folding. The cleavage is typically sub-parallel to 
bedding, strikes 320-350° and dips steeply to the northeast. Pebbles in conglomerates, coarse-grained 
tuffs, and tuffaceous sandstone have been stretched to form a clast elongation lineation, which lies 
within the S1 plane and rakes steeply at 60-90°. Fold axial planes are sub-parallel to the slatey cleavage 
and are commonly slightly overturned. The folding includes a major isoclinal non-cylindrical anticline 
that is defined by a marker conglomerate unit that shows closure to both the north and south (Figure 
4). D1 deformation has been interpreted as reflecting dominantly horizontal shortening of 
approximately 80% (Zimmerman, 1983).  

D2 deformation produced a crenulation cleavage and associated sub-millimetre folds. The crenulation 
cleavage is only observed within or close to the Melones and Gold fault zones and displays a range of 
orientations, striking 350-072° with subvertical dips. The cleavage is axial planar to the small-scale 
folds, which have axes that rake from 60° to 90° within the S1 plane.  

D2 also resulted in the development of the Gold Fault Zone and associated gold-bearing quartz veins. 
The Gold Fault Zone is subparallel to the Melones Fault Zone and preserves evidence for both brittle 
and ductile deformation and likely accommodated hundreds to thousands of meters of sinistral strike-
slip movement (Zimmerman, 1983). In the project area, the zone of deformation measures up to 450 
m in width. The faults within this zone are oriented sub-parallel to bedding and S1, striking between 
000° and 040° and dipping moderately-steeply to the east. The deformed rocks, described as 
phyllonites, have developed a foliation and undergone recrystallisation. 

D3 generated kink folds, striations, mullions and boudinaged quartz veins. The striations and mullions 
plunge at 55° to 90° to the east and these structures have been found to be associated with high-grade 
ore (Whitehead, 1942). Reverse faults were also generated during D3 and are observed to cut D2 quartz 
veins. The reverse faults trend northwest and dip toward the northeast, generally at a slightly 
shallower angle than D2 faults. D3 and D2 faults are spatially associated and Zimmerman (1983) notes 
that it is near-impossible to distinguish and map these two generations of faults due to their similar 
orientations and locations. The reverse faults are interpreted to have formed under subhorizontal 
compression and accommodated a maximum offset of 100 m. 

The Whisky Fault was tentatively interpreted by Zimmerman (1983) as being an old structure, 
predating D1 as it is cut by both the Melones and Gold fault zones. The Melones Fault Zone was likely 
active during D2 but has a long history of deformation that precedes the events described above. Less 
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extensive fault arrays have developed within and between the fault blocks described above, which are 
spatially associated with gold mineralisation (Figure 4).  

Recent surface mapping has identified several northwest-trending shear zones that transect the 
Lincoln and Comet lodes (Figure 6). These zones are associated with widening of the orebodies and a 
concentration of high gold grades.  

 

Figure 6. Recent surface mapping of the Lincoln-Comet area showing NW-striking shear zones resulting in wider gold lodes. 
Gold assays from drilling are shown as coloured squares. Note the concentration of high grades at the intersection gold lodes 
with the NW-trending shear zones.  



 

 

March 25 

Technical Report, Lincoln Gold Project 

Sēdulī  
 

2.2.3 Mineralisation 
In the Sutter Creek region, gold mineralisation is mainly spatially associated with the Gold Fault Zone, 
specifically in the East Vein and West Contact Vein, which define the boundaries of the fault zone (Tietz 
et al., 2015). The mineralisation style in the area is recognised as Orogenic Gold (mesothermal gold) 
and is typical of Mother Lode deposits (Payne, 2008; Tietz et al., 2015).  

The gold mineralisation is contained within broad shear zones that form contacts between 
metasedimentary and metavolcanic rocks in the fault blocks and act as the primary structural control 
for the mineral system. Sheeted quartz-ankerite veins have developed in the shear zones and contain 
free gold as well as 1-2% sulphides (Figure 7). Russell and Hazlitt (1992) describe that gold correlates 
with arsenopyrite in the project area and that samples containing around 1,000 ppm arsenic will also 
contain at least 0.7 g/t Au. 

 

Figure 7.Gold bearing quartz vein array in a shear zone. Looking south. 

The gold mineralisation is hosted in metamorphosed basaltic to andesitic flows and tuffs, and minor 
mafic intrusives. Deformation within the shear zones and generation of the major quartz-gold veins 
are inferred to have occurred during D2 (Zimmerman, 1983). Localisation of gold within the veins was 
controlled by late shearing, and barren zones occur where this deformation did not occur. Ribbon 
structures commonly occur within the quartz veins, indicating that the veins opened over several 
episodes (Figure 8).  

Additional lower grade gold mineralisation occurs as alteration halos in sulphidised metavolcanic wall-
rock within and around the shear zones, which is referred to historically as ‘gray ore’. The alteration is 
characterised by near-complete replacement with ankerite, albite, sericite, and 2-3% fine sulphides. 
The mineralised wall-rock can occur over widths of up to 6 m and therefore represents a wider bulk 
minable target.  

Three resource areas have been identified within the project area: Lincoln, Comet, and Keystone. The 
Lincoln and Comet deposits are located within 300 m of each other and are discussed together. Limited 
drilling has been conducted between Lincoln and Comet, but results indicate that weak to moderate 
mineralisation continues between the two zones. All three deposits strike roughly northwest but differ 
in their dips. The Lincoln orebody dips moderately to steeply to the southwest, whereas Comet is 
subvertical, and Keystone dips to the east at approximately 60°. 
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Figure 8. Ribbon structures in gold-bearing quartz vein. 

Lincoln-Comet 
The Lincoln-Comet system comprises up to 38 individual gold-bearing quartz-ankerite veins, but most 
of the resource is contained within five major veins known as the 6 vein, 40 vein, 42 vein, 43 vein, and 
50 vein. The 6, 40, and 42 veins are regional structures that continue outside of the Lincoln-Comet 
resource area and host weak mineralisation between Lincoln and Comet.  

The veins occur in fault arrays developed in hard Brower Creek metavolcanics within the Lincoln fault 
block (Figure 5). Specifically, most veins are hosted in a 50-70 m wide basalt unit surrounded by 
sheared siltstones and shales. The veins have a characteristic pinch and swell shape, varying in width 
from 0.3 to 1.2 m. Where they intersect cross-cutting northwest-trending shear zones, the veins widen 
up to 6 m. These zones are associated with above average gold grades and the development of quartz 
breccia (Figure 6).  

Ore shoots within the Lincoln-Comet resource area are spatially associated with the margins of the 
fault blocks particularly east-dipping faults that segment the blocks, as well as the occurrence of mafic 
tuffs (Payne 2008). Campodonic (2000) and Ronning and Prenn (2004) state that there is evidence that 
the ore shoots within the Lincoln and Comet orebodies are gently plunging to subhorizontal, in contrast 
to the sub-vertical plunge observed in most Mother Lode deposits. Payne (2009, written 
communication) reported that the shallow plunge was controlled by the intersection of the west-
dipping veins with near-vertical lithological contacts as well as east-dipping veins, that also act as 
structural traps.  

Keystone 
The Keystone resource area is located 600 m north of Comet and technically comprises two deposits 
known as Medean and South Spring Hill (Figure 4). The name Keystone has been used historically for 
this area and will be used here for continuity, but for clarity it should be noted that the deposit is not 
located within the Keystone Mine claim.  

The Keystone deposit is located close to a contact between a metavolcaniclastic and epiclastic 
sequence with the underlying Brower Creek Member volcanics. Mineralisation occurs within two 
northwest trending shear zones known as the West Contact zone on the west and the Medean zone 
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on the east, both of which are located within the Gold Fault Zone. The shear zones host the K5 and K13 
veins, respectively, which contain most of the gold identified at Keystone. Minor offshoots and linking 
veins have also been identified.  

The K5 vein occurs along a contact between slate and mafic volcanics and includes minor hanging wall 
(K23) and footwall veins (K25, K26). The K13 vein represents the footwall vein of the Medean zone, 
and several minor veins occur within the hanging wall, up to 60 m to the east (Figure 4).  

Limited drilling has been conducted between the Keystone and Comet resource areas, but 
mineralisation intersected in three holes suggests that the K5 vein may extend to the south to within 
approximately 150 m of the Comet lodes.   
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3.0 Exploration History 
The first modern gold exploration in the project area began when Callahan Mining Corp (Callahan) 
acquired the project in 1983 (Tietz et al., 2015). They initially identified an anomalous arsenic soil 
anomaly over what became the Lincoln resource area. The soil anomaly was tested with reverse 
circulation (RC) and diamond drilling, which successfully discovered bedrock gold mineralisation at 
depth. The drilling was accompanied by detailed geological mapping and rock chip sampling of the 
project area. In 1986, Callahan entered into a joint venture with Pancana Minerals Inc (Pancana). 
Drilling continued within the Lincoln resource area, with the results being used to conduct a resource 
estimate. This represented the first major gold discovery in the Mother Lode since the 1940s. 

The properties were sold to Meridian Gold Company (Meridian) in 1987-1988 who carried out an 
extensive exploration drilling program that resulted in the discovery of the Comet orebody to the north 
of Lincoln, as well as a deep zone of mineralisation in the Keystone 5 vein. Meridian defined Indicated 
and Inferred resources for the eastern contact vein of the Keystone deposit (Tietz et al., 2015).  

In 1989-1990, Meridian developed the Stringbean Alley decline to facilitate exploration of the newly 
discovered Comet deposit (Tietz et al., 2015). The decline was 880 m long, 3.7 m high, 4.6 m wide and 
declined at a rate of 12%. 731 m of crosscuts were also developed. The initial goal was for the decline 
to continue through to the Lincoln orebody, but it was terminated before reaching the Lincoln zone. 
From within the underground development, Meridian conducted chip sampling and diamond drilling, 
resulting in additional resources being defined within the Comet zone. Four development raises and 
274 m of sublevel drifts were constructed, and a 7,366-tonne bulk sample was collected and milled at 
the nearby Royal Mountain King mill.  

In 1990, Meridian was purchased by FMC Gold Company, which was later acquired by a joint venture 
between Seine River Resources Inc and US Energy Corp (Stinnett et al., 1993). Additional exploration 
and underground test work were conducted while permits for mining were sought. A pre-feasibility 
study (Stinnett et al., 1993) and resource estimate (Armbrust, 1994) were conducted before US Energy 
and Crested Corp acquired a 100% ownership in the project. In 1994 they incorporated Sutter Gold 
Mining Company to run the project (Armbrust, 1994; Payne, 2008). 

All necessary permits for mining and milling had been obtained by 1998 (Tietz et al., 2015). Sutter Gold 
Mining leased the Central Eureka mine property in 2004, extending the project area to the south, and 
in 2009, the Original Amador and Bunker Hill mine properties were added to the north.  

3.1 Drilling 
Between 1983 and 2013, 9 surface RC holes, 272 diamond holes (surface and underground), and 55 
underground jackleg holes were drilled within the Lincoln Gold Project area for a total of 34,771 m 
(Table 3; Figure 9). All significant intersections from the assay data in the database (length > 1m and 
gold > 2 g/t) are listed in Appendix A. Drill spacing varies over the project area, with averages of 35 m 
for Comet, 25 m for Lincoln, and 50 m for Keystone.  

Callahan drilled 2 RC holes at Lincoln and 7 RC holes and 2 diamond holes at Keystone in 1983. They 
then drilled a further 13 diamond holes at Lincoln. Under a JV with Pancana in 1986, they continued to 
drill out the Lincoln deposit with a further 15 diamond holes. Between 1987 and 1989, Meridian drilled 
70 diamond holes from surface across the Lincoln, Comet, and Keystone deposits. In 1990, following 
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the development of the Spring Bean Alley Decline, they drilled 74 underground diamond holes within 
the Comet orebody.  

From 2006 to 2007, Sutter Gold Mining drilled 33 underground diamond holes to test the zone 
between the Lincoln and Comet deposits. However, this drilling only added minor resources to the 
project. They also drilled 8 diamond holes at Keystone to upgrade the resource to Indicated. However, 
the degree of deviation during drilling was higher than anticipated, resulting in the subsequent 
resource being classified as a combination of Inferred and Indicated. 

In 2012, following a series of resource estimates, an additional 26 surface diamond holes were drilled 
in the Lincoln-Comet resource area to infill gaps and identify extensions to the known mineralisation. 
These drilling results were not included in the 2015 resource estimate. However, Sutter Gold Mining 
reported that the results could potentially increase the Lincoln-Comet resource by 10-15% if they were 
included, but it is unclear how this figure was determined (Tietz et al., 2015). From 2012 to 2014, 
underground drilling totalling 29 diamond and 55 jackleg holes were completed during pre-production. 

Company Date Area Drill Type Number 
of holes 

Depth 
(m) 

Callahan 1983-1984 Keystone Reverse Circulation 7 1,346 

Callahan 1983 Keystone Diamond 2 447 

Callahan 1983 Lincoln-Comet Reverse Circulation 2 142 

Callahan 1984-1985 Lincoln-Comet Diamond 13 2,072 

Callahan-Pancana 1986 Lincoln-Comet Diamond 15 2,969 

Meridian 1987-1990 Lincoln-Comet Diamond 59 9,245 

Meridian 1988-1989 Keystone Diamond 11 2,799 

Meridian 1990 Lincoln-Comet Underground diamond 74 5,569 

Sutter Gold 2006 Lincoln-Comet Underground diamond 33 2,782 

Sutter Gold 2006-2007 Keystone Diamond 10 3,176 

Sutter Gold 2012 Lincoln-Comet Diamond 26 3,122 

Sutter Gold 2012 Lincoln-Comet Underground diamond 29 697 

Sutter Gold 2013 Lincoln-Comet Underground jackleg 55 403 

Total 1983-2013   336 34,771 

Table 3. Summary of drilling within the Lincoln Gold Project area (after Tietz et al., 2015). 
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Figure 9. Drillhole collars within the Lincoln Gold Project.  
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During drilling from 1983 to 1994, core was selectively sampled, with quartz veins and visibly altered 
and, or mineralised wall rock being selected for assay, with typical sample lengths of between 0.15 and 
1.5 m (Ronning and Prenn, 2004). Samples were also commonly taken on either side of suspected 
mineralisation. RC holes were continuously sampled with a sample length of 1.52 m, reduced to 0.76 
m in mineralisation. Analyses were typically fire assay, with some samples having a gravimetric finish. 
Between 1994 and 2007, samples were selected based on the presence of visible gold, abundant 
arsenopyrite, the presence of vein quartz, or sulphide-replacement mineralisation. These samples 
were cut to lengths of between 0.88 and 1.37 m and submitted for screen assay. Other areas of altered 
rock considered to potentially host mineralisation were submitted for fire assay. During the 2012 
drilling, mineralised intervals were identified during logging and analysed by fire assay with an atomic 
absorption finish. The remaining mineralised core was retained and the unmineralised core was 
discarded (Zahony, 2012). Samples from the 2013 pre-production drilling were analysed by fire assay.  

No core from Lincoln-Comet drilled prior to 2006 has been retained. However, most of the core from 
13 historic holes at Keystone is available, as well as mineralised intervals from the 2012 Lincoln-Comet 
drill program. It is unknown whether any RC chips have been retained.  

There have been only limited blank analyses conducted and the standards sent for analysis were not 
of sufficient quality to be used for quality control (Payne, 2008). Duplicate analyses have been 
conducted sporadically over time and generally indicate a high degree of variability in gold grades, 
likely due to the presence of coarse gold. The first 30 holes that were drilled at the project in the 1980s 
were analysed at four different laboratories (Ronning and Prenn, 2004). However, details on sample 
preparation and assay methods are limited. 

3.2 Underground Sampling 
After construction of the Stringbean Alley Decline in 1989, Meridian conducted underground sampling, 
collecting 781 samples (Figure 10). Of these samples, 707 were rock-chip channel samples, with the 
others being a combination of muck grab samples and face samples. It is not known whether the 
channels were sampled continuously. However, the sample lengths were typically determined by the 
width of geological features such as mineralised quartz veins (Tietz et al., 2015). 

Further underground sampling was conducted in 2003-2005 (58 rock and muck samples), and from 
2006 to 2010 additional underground sampling was conducted including face sampling, percussion 
face drilling, channel sampling on backs and faces, muck sampling from loader buckets, and bulk 
sampling. 1,006 m of underground development was established from 2012 to 2014. As the 
development progressed, channel, chip, and muck samples were collected. 

The channel samples have been treated as horizontal drillholes where they are known to have been 
sampled continuously. The samples are attributed to a "collar” location and a horizontal distance to 
allow them to be viewed in 3D. The channel database contains 740 channel “collars” within the project 
area, corresponding to a total of 1,284 samples.  
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Figure 10. Underground channel samples within the Lincoln Gold Project. 
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4.0 Endowment Estimates 
Eleven resource and reserve estimates have been conducted for the deposits within the Lincoln Gold 
Project area, several of which were prepared before the JORC or NI 43-101 reporting requirements 
were established and may therefore be considered unreliable and not reportable. The estimates are 
discussed below in chronological order and the results are summarised in Table 4 for comparison.  

Callahan Mining Corporation reported the first preliminary estimate of resources within the Lincoln 
Gold Project area in 1985, with an update provided in 1987 (Thomas and Chapman, 1987). The 
estimates were conducted using a polygonal method using six cross sections spaced 60 m apart.  

Meridian estimated a resource of 382,358 tonnes at a grade of 8.54 g/t Au for the Lincoln block in 1988 
using data from 73 drill holes (Clarke, 1988). The estimate used a cutoff grade of 2.74 g/t Au, with no 
upper cut. The specific gravity was 2.67 and the minimum true width was 0.9 m. 

Between September 1989 and August 1990, Meridian developed and updated a polygonal resource 
estimate for the Lincoln and Comet zones, identifying two classes of resources (Ronning and Prenn, 
2004). The final estimate, completed in August 1990, used a cutoff grade of 5.14 g/t Au a minimum 
mineralized width of 1.2 m.  

An updated pre-feasibility study produced in late 1990 included a slightly different resource (Bright, 
1990). The reason for the discrepancy is unknown and it is not clear whether the estimate was 
conducted by Bright or Meridian.  

Russell and Hazlitt (1992) conducted a mineral resource estimate for the Lincoln and Comet zones 
based on polygons on vertical longitudinal projections of composited vein drill and drift intercepts. A 
specific gravity of 2.56 was used, with a cutoff grade of 5.14 g/t Au. Payne (2008) reported that this 
estimate was not in accordance with the NI 43-101 standards and MDA noted that the results reported 
were the same as those from the Meridian estimate conducted in 1990. 

In 1993, Pincock, Allen & Holt conducted a resource estimate for the Lincoln and Comet zones using 
drilling assay data and underground drift samples (Stinnett et al., 1993). They used the polygonal 
method, a 3.43 g/t Au cutoff grade, and a 137 g/t Au top cut.  “Proven” material was defined as being 
located within 7.6 m of a sample, whereas “probable” material was between 7.6 and 15.2 m of a 
sample. “Possible resources” were defined as material located between 15.2 and 30.5 m of a sample.  

In 1994, Pincock, Allen & Holt provided a review of the Lincoln Gold Project resource, including their 
1993 resource estimate, as well as other areas within the project boundaries (Armbrust, 1994). They 
report “proven and probable mineable reserves,” which are taken from the 1993 estimate but using a 
higher cutoff grade 8.57 g/t Au. “Additional Inferred Resources” are also reported for past-producing 
mines on the property (Keystone, South Spring Hill, and Medean). These Resources were based on 
measurements for blocks at the mines as detailed in historical reports. These reports do not describe 
the methods used to conduct the estimates and Ronning and Prenn (2004) described a lack of sufficient 
exploration to justify a resource in these areas.  

To conform with the reporting requirements of NI 43-101A, a new resource estimate for the entire 
Lincoln Mine project was prepared in-house by Payne and Grunwald (2006). The same drilling and 
chip/channel sample data were used as for the Pincock, Allen & Holt estimates.  Manual methods were 
used on vertical longitudinal projections created for each gold-quartz vein structure. The resource was 
undiluted and used a cutoff grade of 4.8 g/t Au and an upper cut of 79 g/t Au. In addition, Inferred 
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Resources were also reported for the Keystone, Lincoln Consolidated, Wildman & Mahoney, and 
Central Eureka mines. These resources were based on historical reports dated 1876 to 1939. MDA note 
that the mines are currently inaccessible and there is a lack of information on the methods used to 
conduct the estimates.  

Drilling was conducted in 2006-2007 to test the resources in the Comet and Keystone areas. The results 
of this drilling were used to provide an updated project-wide resource estimate (Payne, 2008). This 
estimate included Indicated and Inferred Resources for the Lincoln-Comet and Keystone areas, as well 
as Inferred Resources based on historical data for the Keystone, Lincoln-Wildman-Mahoney, and 
Central Eureka areas. Modelling methods were the same as for the 2006 estimate. Behre Dolbear 
(2007) compared the two Payne estimates and noted that the additional drilling resulted in an 18% 
increase in tonnage but a decrease in grade of 12%, with an overall increase in contained ounces of 
only 2.5%.  

The Payne estimates were the first to conform to the NI 43-101 standards and the first to be based on 
detailed geological models. Previous estimates had assumed east-dipping veins with thicknesses of 3 
m. However, further exploration indicated that most veins in the area dipped westward and hence had 
narrower true thicknesses. Payne incorporated this information into his modelling, using a thinner vein 
width of 1.3 m, likely producing a more realistic estimate.  

In 2011, Mine Development Associates (MDA) conducted a mineral resource estimate for the Lincoln-
Comet deposit. The estimate used 7,434 samples from 194 diamond holes and 753 underground 
channel samples. Averages of gold analyses were calculated to account for variability in gold content 
during sub-sampling and replicate analyses. The resource was based on 57 geological cross-sections 
constructed at 15.2 m intervals. Three gold domains were identified using quantile plots and used for 
modelling: low grade (0.34-2.40 g/t Au), mid-grade (0.24-8.57 g/t Au) and high-grade (>8.57 g/t Au). 
Domains were created for individual veins and grades. The cross-sections were used to create level 
plans of the gold domains at a 3.05 m spacing. 3D software was then used to code the domains onto a 
block model. Wireframes of the underground workings were used to assign void space to the model 
and remove mineralisation where appropriate. Upper cut-off grades were varied according to the 
statistics of each vein domain. The resource estimate was conducted using the inverse-distance 
technique, with nearest neighbour and Kriging methods used for comparison. A specific gravity of 2.67 
was used and the cutoff grade was 4.11 g/t Au. Most of the resource was classified as Inferred with 
only a small proportion in the Indicated category. This was due to the nugget character of the deposit 
resulting in uncertainty in grade estimation. Twenty-six additional holes were drilled at Lincoln-Comet 
after the 2011 MDA resource was estimated. These holes were reviewed by MDA in 2015 and were 
shown to support the resource and expand the high-grade zones, but no updated resource was 
calculated.  

In 2015, MDA conducted a mineral resource estimate for the Keystone deposit. The cross-sectional 
polygonal method was selected due to the wide drill spacing. Sections were constructed at 30.5 m 
intervals and the K5 and K13 veins were defined and used to code the assays. The resource was 
calculated using a cutoff grade of 4.11 g/t Au, a specific gravity of 2.67, and was undiluted. 1,471 
samples from 23 diamond holes were used for the estimate. The resource was classified as Inferred 
due to the wide drill spacing and lack of underground sampling. MDA note that there is a possibility 
that portions of the resource have been mined out historically.  
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Deposit Company Year Method Type Reporting 
requirement 

Cutoff 
(g/t) 

Tonnes Grade 
(g/t) 

Gold 
(oz) 

Unknown 
Callahan Mining 
Corporation 1987 

Polygonal cross-
section method 

Indicated and 
inferred 
reserves 

  99,792 7.99 25,630 

Unknown 
Callahan Mining 
Corporation 

1987 
Polygonal cross-
section method 

Total Reserves   741,727 6.89 164,338 

Lincoln Meridian Gold 
Company 

1988 Unknown 
Indicated and 
possible 
resource 

 2.74 382,358 8.54 104,946 

Lincoln-
Comet 

Meridian Gold 
Company 1990 

Polygonal cross-
section Indicated  5.14 242,538 14.13 110,164 

Lincoln-
Comet 

Meridian Gold 
Company 

1990 Polygonal cross-
section 

Possible  5.14 278,044 12.45 111,293 

Lincoln (M 
Vein) 

Bright 
(Meridian Gold 
Company, 
FMC?) 

1990 
Polygonal cross-
section method 

Indicated  5.14 266,792 12.86 110,164 

Lincoln (M 
Vein) 

Bright 
(Meridian Gold 
Company, 
FMC?) 

1990 
Polygonal cross-
section method 

Possible  5.14 305,848 11.31 111,235 

Lincoln-
Comet US Energy Corp 1992 

Polygonal cross-
section Indicated  5.14 242,538 14.13 110,164 

Lincoln-
Comet 

US Energy Corp 1992 Polygonal cross-
section 

Possible  5.14 278,044 12.45 111,293 

Lincoln-
Comet 

Pincock, Allen & 
Holt 1993 

Polygonal cross-
section Possible  3.43 463,799 10.46 156,119 

Lincoln-
Comet 

Pincock, Allen & 
Holt 

1993 
Polygonal cross-
section 

Probable  3.43 285,467 10.42 95,651 

Lincoln-
Comet 

Pincock, Allen & 
Holt 

1993 Polygonal cross-
section 

Proven  3.43 156,785 12.07 60,834 

Lincoln-
Comet 

Pincock, Allen & 
Holt 1994 

Polygonal cross-
section 

Inferred 
Resources 

 8.57 174,727 19.10 107,278 

Lincoln-
Comet 

Pincock, Allen & 
Holt 

1994 Polygonal cross-
section 

Inferred 
Resources 
(additional) 

 5.14 254,725 6.58 54,118 

Lincoln-
Comet 

Pincock, Allen & 
Holt 1994 

Polygonal cross-
section 

Mineable 
Reserves 

 8.57 176,668 19.58 111,197 

Keystone, 
South 
Spring Hill, 
Medean 

Pincock, Allen & 
Holt 

1994 Historic reports 
Additional 
Inferred 
Resources 

  2,594,592 6.55 546,260 

Central 
Eureka 

Payne & 
Grunwald (in 
house) 

2006 Historic reports 
Inferred 
Resource (pre-
1980s data) 

NI 43-101 4.80 196,862 6.17 38,300 

Lincoln-
Comet 

Payne & 
Grunwald (in 
house) 

2006 
Polygonal cross-
section 

Inferred 
Resource 
(modern 
drilling) 

NI 43-101 4.80 110,406 11.83 42,016 

Lincoln-
Comet 

Payne & 
Grunwald (in 
house) 

2006 Polygonal cross-
section 

Indicated 
Resource 

NI 43-101 4.80 393,543 12.51 158,165 

Lincoln-
Wildman-
Mahoney 

Payne & 
Grunwald (in 
house) 

2006 Historic reports 
Inferred 
Resource (pre-
1980s data) 

NI 43-101 4.80 357,437 6.17 71,100 
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Keystone 
Payne & 
Grunwald (in 
house) 

2006 Polygonal cross-
section method 

Inferred 
Resource 
(modern 
drilling) 

NI 43-101 4.80 46,902 7.95 12,001 

Keystone 
Payne & 
Grunwald (in 
house) 

2006 Historic reports 
Inferred 
Resource (pre-
1980s data) 

NI 43-101 4.80 1,735,474 6.51 357,950 

Keystone 
Payne & 
Grunwald (in 
house) 

2006 Polygonal cross-
section method 

Indicated 
Resource 

NI 43-101 4.80 53,616 8.91 15,379 

Central 
Eureka 

Payne (in 
house) 2008 Historic reports 

Inferred 
Resource (pre-
1980s data) 

NI 43-101 4.80 196,862 6.17 39,100 

Lincoln-
Comet 

Payne (in 
house) 

2008 Polygonal cross-
section 

Inferred 
Resource 
(modern 
drilling) 

NI 43-101 4.80 176,088 9.60 53,986 

Lincoln-
Comet 

Payne (in 
house) 

2008 Polygonal cross-
section 

Indicated 
Resource 

NI 43-101 4.80 464,214 12.69 188,481 

Lincoln-
Wildman-
Mahoney 

Payne (in 
house) 2008 Historic reports 

Inferred 
Resource (pre-
1980s data) 

NI 43-101 4.80 357,437 6.17 71,100 

Keystone Payne (in 
house) 

2008 Polygonal cross-
section method 

Inferred 
Resource 
(modern 
drilling) 

NI 43-101 4.80 507,851 6.86 110,778 

Keystone 
Payne (in 
house) 

2008 Historic reports 
Inferred 
Resource (pre-
1980s data) 

NI 43-101 4.80 918,994 6.17 183,950 

Keystone Payne (in 
house) 

2008 Polygonal cross-
section method 

Indicated 
Resource 

NI 43-101 4.80 146,876 7.20 34,563 

Lincoln-
Comet MDA 2011 

Isotopic inverse 
distance estimate, 
vein domains. 

Inferred 
Resource NI 43-101 4.11 459,043 8.71 128,000 

Lincoln-
Comet 

MDA 2011 
Isotopic inverse 
distance estimate, 
vein domains. 

Indicated 
Resource 

NI 43-101 4.11 137,894 13.75 61,000 

Keystone MDA 2015 
Polygonal cross-
section method 

Inferred 
Resource NI 43-101 4.11 361,973 8.33 97,000 

Table 4. Summary of mineral resource and reserve estimates for deposits within the Lincoln Gold Project area. 
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5.0 Mining History 

5.1 Historical Mining 
The California gold rush began in 1848 with the discovery of placer gold at Sutter’s Mill on the American 
River, located within the northern Mother Lode, 40 km north of the Lincoln Gold Project (Clark, 1970). 
By 1855, most of the placers had been exhausted, with only a small amount being produced from the 
project area.  

Mining of the host quartz veins began in 1849, with the first discovery of lode gold in Amador County 
occurring in 1851 in the north of the project area. Several mines were established in the project area 
following this discovery, including the South Spring Hill (1851), Lincoln (1851), Keystone (1853), and 
Central Eureka (1855) mines (Figure 4).  

By 1875, the Keystone and South Spring Hill mines had become major producers. The Central Eureka 
and Lincoln Consolidated (Lincoln, Wildman, and Mahoney) mines became more important in the 
1880s and 1890s (Clark, 1970). The current Lincoln-Comet resource area underwent little mining or 
exploration activity during these years, perhaps due to a lack of outcropping quartz veins. However, 
mines along strike were highly productive and vertically extensive, with mining occurring to depths of 
up to 1463 m (Figure 11; Table 5). 

Mine Depth 
(m) 

Strike 
(m) Production Dates Gold Production 

(oz) 
Bunker Hill 1097 645 1853-1934 250,000 

Original Amador 366 500 1852-1937 169,500 

El Dorado 153 123 Unknown Unknown 

Keystone 792 940 1851-1920, 1935-1942 889,300 

South Spring Hill 366 555 1878-1894 94,600 

Medean 183 134 1894-1899 7,500 

Talisman 274 620 1854-1876, 1879-closure 20,000 

North Star 310 570 Unknown Unknown 

Wabash 53 55 Unknown 8,000 

Mutual 124 66 Unknown Unknown 

Lincoln 579 814 1851-closure 106,500 

Wildman-Mahoney 457 630 1851-1901 158,200 

Central Eureka (including Old Eureka) 1463 152 1852-1952 1,672,000 

Total   1851-1952 3,375,600 
Table 5. Summary of gold production within the project area. Mines are listed from north to south (after Tietz et al., 2015). 

Environmental and regulatory concerns resulted in many of the mines being closed in the 1900s, with 
the remaining mines being closed by Government decree after the start of World War II. The Central 
Eureka Mine reopened after the war and remained operational until 1958, eventually reaching depths 
of 1,220 m. All mines are reported to have closed due to property and environmental issues rather 
than a depletion of reserves.  

Approximately 7.8 million ounces of gold were produced from the Plymouth-Jackson segment of the 
Mother Lode system between 1890 and 1942 (Ronning and Prenn, 2004). The project area contained 
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eight major mines that produced 3.4 million ounces of gold, representing 25% of the production of the 
entire Mother Lode (Table 5). 

 

Figure 11. Cross section of the Jackson-Plymouth segment of the Mother Lode with the project area shown in the centre.  

5.2 Recent Pre-production 
In 2012, SGM conducted approximately 1000 m of underground development, including the 
construction of 1,200 and 1,300 level portals as well as development drifts on the 900, 1,000, and 1,100 
levels. This development produced 2,812 tonnes of low-grade ore that was stockpiled at the surface 
by the mill. Additional ore is also stockpiled underground. A critical failure of the processing plant 
during commissioning in 2012, resulted in the secession of mining and the project being placed on care 
and maintenance. No subsequent mining or processing has been undertaken.  

The Comet Central stope contains an immediately available 60,000 t @ 12 g/t Au for a total of 23,000 
oz Au. The first lift contains 30,000 t for 9,500 oz Au. Extraction and crown drives have been completed 
and the first production rings are due to be drilled in the near future. The stope will be excavated in 
three sections to allow for backfilling.  
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6.0 Processing and Metallurgy 
Several programs of metallurgical testing have been conducted on samples from the Lincoln Gold 
Project since 1989.  

In 1989 Hazen Research Inc tested samples containing coarse free gold and gold associated with pyrite 
and arsenopyrite, with the goal of designing a flow sheet of gravity, flotation, and cyanidation 
treatments. Batch laboratory tests were conducted to determine the optimum conditions for each of 
these treatments, which were then used to operate three mini-pilot plants. The processing involved 
primary grinding and gravity treatment to produce a high-grade concentrate. Rough gravity tailings 
were ground again and retreated to produce a cleaner float concentrate. This was then combined with 
the clean gravity tailings before being reground and leached in cyanide to extract the gold and silver. 
Overall recoveries of 94.6% for gold and 55.1% for silver were reported. 

In 1991, Interpro conducted gravity separation and froth flotation testing to determine whether 
arsenic could successfully be separated from tailings to allow for underground tailings disposal. Their 
leachates contained less than 6 mg/l of arsenic, considered likely to be an acceptable level for 
underground disposal. Gold recovery was greater than 70% but they suggested that this could be 
improved by using a finer grind size.  

In September 1991, a sample of 7,366 tonnes of material from the Lincoln project was milled processed 
at the Royal Mountain King mine, which was controlled by Meridian at the time. Recovery was 
estimated to be 94.9%, however issues with determining the average grade of the input material 
limited the accuracy of this testing.  

In 1996, Dawson Metallurgical Laboratories Inc tested 39 kg of Lincoln material using gravity 
concentration followed by flotation of the tailings. The samples were crushed to minus 35 mesh and a 
30% recovery was reported from the gravity concentrate. Flotation recovered an additional 34% of the 
contained gold, resulting in a total recovery of 64%. This low recovery was attributed to an inadequate 
reagent suite by Behre Dolbear (2007).  

In 1997, Kappes, Cassiday & Associates conducted pilot-scale continuous flotation tests on 217 kg of 
gravity tailings. The samples were ground with approximately 82% passing 65 mesh. Gold recovery into 
the floatation concentrate was over 86%. Sodium cyanide leaching was also conducted, with over 99% 
of the gold being recovered, although no residue assays were reported (Behre Dolbear, 2007).  

A bulk sample of Lincoln-Comet mineralized material was submitted to McClelland Laboratories Inc for 
gravity and flotation testing in 2008-2009 (McPartland, 2009). Again, a high variance in head grade was 
reported, which was attributed to the presence of free-milling particulate gold that was observed 
during the gravity concentration tests. A recovery of 97.9% was reported after grinding, whole ore 
gravity rougher and cleaner concentration and bulk sulphide flotation. The combined concentrate had 
an effective grade of between 302 and 391 g/t gold, while tailings contained 0.14-0.17 g/t Au. In 
addition, a high-grade drill core composite sample was also tested using the same procedure to 
compare with the ore-grade sample. The combined gold recovery was 99%. The recovered concentrate 
had a grade of 579 g/t Au with tailings containing 0.07-0.10 g/t Au. Gravity cleaner concentrates were 
found to contain particulate gold up to roughly 10 mesh in diameter, highlighting the importance of 
incorporating gravity concentration in the processing circuit. Flotation tailings from the above testing 
were used to show that paste backfilling could be appropriate (Golder Paste Technology Ltd., 2009). 
These results were then used to design a preliminary mill process (H. C. Osborne & Associates 2009). 
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H. C. Osborne & Associates (2009) identified that the key issue in all metallurgical testing of the Lincoln 
material was the variance in head grade assays despite the use of robust analytical methods.  

MDA developed a gravity and flotation flowsheet based on a thorough review of the available 
metallurgical results (Tietz et al., 2015, Figure 12). They assumed a total gold recovery of 96%, with 
70% recovered through the gravity circuit and 26% through flotation. It was proposed that the gravity 
concentrate be smelted on site into doré bars for sale to a refinery. The flotation circuit was designed 
to capture fine gold missed by the gravity concentration, with the final product being shipped for 
processing elsewhere.  

 

Figure 12. Processing flowsheet proposed by MDA (Tietz et al., 2015). 

A 191 tonnes per day mill designed by Paul E. Danio & Associates in 2011 was constructed at the site 
in 2012. However, after processing approximately 900 tonnes, it became apparent that the rod mill 
was producing excessive fines, resulting in very low gold recovery. A review of the mill by TPH identified 
several necessary modifications with an estimated cost of US$1,853,000. The mill was refurbished and 
configured by Sēdulī in 2022 and commissioned at 218 tonnes per day. 
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7.0 Geotechnical Studies 
Investigations into the geotechnical characteristics of drill core samples from the Lincoln-Comet 
deposit were conducted by Waters (1988) and Golder Associates (1989). Waters (1988) carried out 
unconfined compressive strength (UCS) tests on nine samples, with results ranging from 5,478 to 
36,053 psi, with a mean of 17,083 psi. Golder Associates (1989) conducted UCS, rock quality 
designation (RQD), and rock mass rating (RMR) tests on three key rock types identified in the core 
(Table 6).  

Rock Type UCS RQD RMR Q 

Augite porphyry 22,000 81 59 40 

Interbedded tuffaceous greenstone and slate 15,000 56 60 28 

Altered metavolcanics and metavolcaniclastics 16,908 69 54 35 
Table 6. Rock strength data as reported by Golder Associates (1989). 

The Lincoln Mine underground workings have remained stable since they were constructed in 1989. 
The near-surface weathered rock is supported by steel sets, reinforcing mesh, and shotcrete. Beyond 
this, little support has been required, aside from the placement of friction bolts and steel mats where 
required. Away from faults and concentrations of joints/fractures, the underground workings have 
been shown to be stable, with little support required while stopes are mined. However, contacts 
between slate and metavolcanics have been identified as requiring additional support. 
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8.0 Mining and Processing Studies 
Five economic studies on the Lincoln Gold Project have been conducted including two preliminary 
economic assessments (PEA) (Russel and Hazlitt, 1992; Tietz et al., 2011) and three pre-feasibility 
studies (PFS) (Bright, 1990; Stinnett et al., 1993; Behre Dolbear, 2007). The results of these 
investigations are discussed below and summarised in Table 7. 

 Bright 
1990 

Russel 
and 

Hazlitt 
1992 

Stinett et 
al 1993 

Behre 
Dolbear, 

2007 
MDA 2011 

Study Type PFS PEA PFS PFS PEA 
Total Production (Mt)  0.48 1.61 0.93 0.3 
Capital Cost ($M) 14 9 41 30 20 
Total mining ($/tonne) 44 45 32 70 167 
Processing ($/tonne) 17 14 16 36 34 
Mine admin ($/tonne) 3 8 5 11 38 
Total operating cost ($/tonne) 64 67 53 117 239 
Gold Price US$ $400 $350 $375 $750 $1,100 

NPV ($M) 7.1 7.2  20.2 8.0 

Table 7. Summary of economic studies on the Lincoln Gold Project. All figures quoted are in USD. 

In 1990, Bright (1990) conducted a PFS on the Lincoln mine project for Meridian Gold. The aim of the 
study was to help develop a gold mine that could produce 272 tonnes of ore per day at an average 
grade of 12 g/t Au, with a cutoff grade of 5.14 g/t Au. Sublevel slusher drawpoint conventional 
shrinkage stoping was selected to maximise selectivity. In areas with wider or more continuous veins, 
sublevel slusher drawpoint longhole open stoping would be used. They suggested extending the 
decline by 180 m to reach the Lincoln orebody, driving 245 m of cross-cuts, raising up on veins in five 
areas, and developing draw point and I-drift access. Mining was assumed to occur at a rate of 272 
tonnes per day, 350 days per year, for a total mine life of 6.5 years. A gravity-flotation circuit was 
proposed and a recovery of 92% was assumed. Capital costs to begin production were estimated at 
US$14M and total operating costs were US$83 per tonne. A gold price of US$400 was used to calculate 
a Net Present Value (NPV) of US$7.1M.   

A PEA was prepared for US Energy Corp in 1992 (Russel and Hazlitt, 1992). This study also assumed a 
production rate of 272 tonnes per day, split over two 8-hour shifts, five days a week. It was estimated 
that the identified resources would result in a 6.5-year mine life. Proposed development included 170 
m of decline to the 1000 level, with a 1000 level drift over 268 m, as well as a secondary incline from 
the 1000 level to the surface. The cut and fill mining method was selected due to the ground conditions 
and to minimize dilution (estimated as 5-20%). A gravity-flotation circuit was proposed, and recovery 
was assumed to be 92%. Several financial scenarios were evaluated involving variations in gold price 
and dilution. A total of US$9M was estimated for capital costs. Using a gold price of US$350, a net cash 
flow of US$22M was projected, resulting in Net Present Value Rate Of Return (NPVROR) of 56.8%.  

A PFS was conducted for US Energy Corp in 1993 by Pincock, Allen & Holt Inc (Stinnett et al., 1993). 
They proposed a cut-and-fill mining method using overhand stoping with tailings used as fill material. 
They also assumed an initial production rate of 272 tonnes per day but increased this to 454 tonnes 
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per day by year 3. A total mine life of 10 years was assumed. They proposed constructing a drive 
between the decline and the mill to allow direct conveyor transport of ore. A gravity-flotation-
cyanidation circuit was proposed, and the tailings were to be used as backfill material. A gold recovery 
of 90% was assumed. Initial capital expenditure was estimated at US$17.3M. A total capital 
expenditure of US$41M was estimated, including exploration and development costs. Operating costs 
were estimated at US$93.53/tonne for the first three years, reducing to US$81.35/tonne thereafter. 
The break-even cutoff grade was determined to be 8.6 g/t Au. Using a gold price of US$375 resulted in 
an Internal Rate of Return (IRR) of 43.4%. A sensitivity analysis indicated that the project is most 
sensitive to fluctuations in gold price, grade, and recovery.  

A further PFS was conducted in 2007 (Behre Dolbear, 2007). A 10-year mine life was assumed with 
Indicated Resources being mined in the first five years. Years 5 to 10 include Inferred Resources and 
undiscovered mineralisation down-dip of the defined resource. For this reason, the study was not NI 
43-101 compliant. The first five years of the mine would produce 464,214 tonnes of ore at an average 
grade of 12.3 g/t Au, with a cutoff grade of 5.14 g/t Au. They suggested a cut-and-fill mining method, 
using 60% of the tailings as backfill material. A schedule of two 8-hour shifts per day, five days per 
week was proposed, resulting in a daily production rate of 381 tonnes. Seven to eight stopes would be 
active at any one time, with ore trucked to the mill using internal mine ramps. A gravity-flotation 
flowsheet was proposed, with the gravity product being smelted on site and the flotation product 
being shipped to a Nevada treatment facility. A recovery of 95% was assumed. The mill was to operate 
24 hours a day, 7 days a week, producing 272 tonnes per day. Initial capital costs to setup the mine 
and plant were estimated to be US$30M. Average operating costs over the ten-year period were 
estimated at US$117 per tonne. The gold price was increased from US$600 to US$750 per ounce 
throughout the ten-year period. These parameters resulted in an NPV of US$20.2M and an IRR of 15%.  

The most recent PEA was conducted by Mine Development Associates (MDA) in 2011 (Tietz et al., 
2011). Their assessment used a gold price of USD$1,100 per ounce. The most suitable mining method 
was determined to be overhand back stoping cut-and-fill with an average mining width of 0.9 m, using 
mill tailings as fill material. Breast stoping was recommended for areas with wider or more regular 
veins. The assessment used a processing rate of 136 tonne per day due to the desire to have a mine 
life of at least five years. This production rate would require eight stopes to be mined per day, with 
thirteen being active. The cutoff grade was estimated to be 7.54 g/t Au. MDA recommended using the 
existing decline as well as two secondary declines. Horizontal levels were planned with a 30 m vertical 
spacing to provide access to the stopes. A 191 tonnes per day gravity and flotation mill was proposed 
and a 96% gold recovery was assumed. The gravity circuit was expected to produce 4.5 kg of product 
per day, grading up to 34,000 g/t Au. This would be processed on site and sold as doré bars. Fine gold 
processed through the flotation circuit would be transported in 20-tonne truckloads to be processed 
by a third party. Staff were scheduled to work two 10-hour shifts in the mine and three shifts of eight 
hours in the plant. The mine was planned to operate 7 days a week, 350 days per year, with the mill 
operating 5 day a week. Total manpower requirement was determined to be 108 employees. Capital 
costs were estimated at US$19.9M and average operating costs at US$15.5M per year. An IRR of 20.5% 
was estimated and found to be most sensitive to fluctuations in gold price.  
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9.0 Exploration Potential 
The Lincoln-Comet and Keystone resources are largely classified as Inferred due to wide drill spacings 
of between 25 and 50 m relative to the narrow widths of the orebodies. One potential opportunity to 
improve the classification of the resource would be to conduct tightly spaced drilling within the defined 
resource. This would improve the confidence in the resource estimate, but also would have the 
potential to identify new high-grade zones and/or mineralised veins. To achieve this, new underground 
development may be required to achieve the desired drill spacing.  

The main area for potential resource discovery at Lincoln-Comet is down dip of the existing resources. 
Other mines in the Jackson-Plymouth sector of the Mother Lode belt were deep, commonly extending 
below 1000 m. The vertical continuity of the Lincoln-Comet deposit is currently poorly constrained as 
no drilling has been conducted below 150 m. The Lincoln-Comet mineralisation is also open along strike 
to the northwest or southeast, and drilling in these areas has the potential to increase the size of the 
current Inferred Resource.  

The interpretation that the gold mineralisation within the project area is controlled primarily by large, 
throughgoing shear zones provides the opportunity to reinterpret the deposit in terms of the shape 
and volume of the resource. Detailed structural mapping at the surface and within workings could also 
identify other shear zones that could potentially host additional mineralisation.  
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Appendix A 
 

Significant drill intersections, composited in Micromine using a 2 g/t Au cut off, 
minimum width of 1 m and including 2 m of internal waste. 
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Deposit Hole ID From m To m Interval 
m Au g/t Easting 

m 
Northing 

m RL m 

Comet 1030LH-36 3.66 4.88 1.22 2.09 2103960 582703 315 
Comet 1030LH-38 3.05 6.10 3.05 10.25 2103950 582696 315 
Comet 1030LH-39 0.00 2.44 2.44 15.48 2103948 582698 314 
Comet 900LH-10 0.00 1.22 1.22 15.32 2103938 582660 281 
Comet 900LH-11 0.00 1.22 1.22 3.42 2103937 582663 281 
Comet 900LH-14 3.66 4.88 1.22 7.74 2103885 582733 280 
Comet 900LH-15 6.40 8.84 2.44 4.56 2103882 582738 281 
Comet 900LH-16 0.30 8.53 8.23 3.28 2103882 582740 279 
Comet 900LH-17 0.00 3.05 3.05 3.11 2103935 582679 280 
Comet 900LH-18 2.13 5.79 3.66 4.48 2103932 582692 281 
Comet 900LH-18 9.45 10.67 1.22 14.35 2103937 582695 283 
Comet 900LH-19 1.22 3.35 2.13 4.85 2103925 582703 280 
Comet 900LH-2 0.00 1.22 1.22 3.03 2103948 582638 282 
Comet 900LH-20 6.10 8.53 2.43 3.90 2103933 582699 281 
Comet 900LH-21 4.57 10.97 6.40 16.37 2103938 582688 280 
Comet 900LH-24 5.18 7.62 2.44 2.28 2103948 582662 282 
Comet 900LH-32 2.44 4.88 2.44 2.04 2103894 582764 279 
Comet 900LH-40 2.44 6.10 3.66 5.15 2103878 582745 280 
Comet 900LH-42 2.44 6.10 3.66 8.12 2103905 582765 280 
Comet 900LH-8 0.00 2.44 2.44 2.36 2103941 582654 281 
Comet BZ-02 0.00 1.22 1.22 6.51 2103977 582612 283 
Comet ddh-0042 114.91 116.43 1.52 4.76 2103946 582562 377 
Comet ddh-0052 33.22 37.19 3.97 2.42 2103824 582918 404 
Comet ddh-0053 96.62 99.06 2.44 2.61 2103856 582791 360 
Comet ddh-0054 229.51 231.65 2.14 2.74 2103839 582917 200 
Comet ddh-0055 101.80 103.63 1.83 4.49 2103881 582805 346 
Comet ddh-0055 152.70 156.21 3.51 11.79 2103875 582799 295 
Comet ddh-0055 209.25 210.31 1.06 3.12 2103868 582792 241 
Comet ddh-0057 84.12 87.48 3.36 3.69 2103894 582672 390 
Comet ddh-0058 79.40 81.69 2.29 3.18 2103830 582854 365 
Comet ddh-0058 88.39 90.83 2.44 4.72 2103826 582852 357 
Comet ddh-0058 95.25 97.38 2.13 3.34 2103823 582850 351 
Comet ddh-0062 95.10 97.69 2.59 7.04 2103890 582743 365 
Comet ddh-0062 110.49 112.17 1.68 4.53 2103884 582739 352 
Comet ddh-0062 117.35 118.87 1.52 5.14 2103881 582738 346 
Comet ddh-0064 36.42 39.62 3.20 7.08 2103783 582952 397 
Comet ddh-0072 99.67 100.89 1.22 6.78 2103863 582819 350 
Comet ddh-0073 97.84 99.36 1.52 26.64 2103915 582754 355 
Comet ddh-0073 121.31 125.88 4.57 24.53 2103911 582751 330 
Comet ddh-0073 130.30 131.83 1.53 2.38 2103910 582750 323 
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Comet ddh-0073 134.11 135.64 1.53 2.02 2103910 582750 319 
Comet ddh-0073 137.16 139.29 2.13 2.87 2103909 582749 316 
Comet ddh-0073 234.39 235.92 1.53 3.78 2103894 582737 221 
Comet ddh-0073 239.73 241.86 2.13 4.41 2103894 582737 216 
Comet ddh-0074 200.25 203.91 3.66 4.67 2103913 582687 256 
Comet ddh-0074 207.57 210.01 2.44 3.03 2103912 582687 250 
Comet ddh-0074 218.85 220.37 1.52 3.98 2103909 582686 239 
Comet ddh-0074 227.69 228.90 1.21 2.33 2103907 582685 231 
Comet ddh-0075 87.33 91.14 3.81 13.35 2103848 582863 351 
Comet ddh-0075 96.93 98.76 1.83 5.44 2103846 582862 342 
Comet ddh-0075 101.19 102.72 1.53 5.89 2103846 582862 338 
Comet ddh-0075 116.59 119.02 2.43 12.92 2103843 582860 323 
Comet ddh-0075 131.67 133.20 1.53 4.93 2103841 582858 309 
Comet ddh-0075 158.50 160.93 2.43 45.32 2103836 582855 282 
Comet ddh-0075 229.51 230.73 1.22 2.46 2103824 582846 213 
Comet ddh-0077 188.06 191.11 3.05 2.16 2103949 582635 272 
Comet ddh-0077 194.16 196.14 1.98 3.63 2103947 582634 267 
Comet ddh-0081 19.81 21.34 1.53 27.87 2103803 582963 405 
Comet ddh-0081 171.30 172.82 1.52 5.06 2103785 582954 255 
Comet ddh-0089 22.56 24.99 2.43 4.32 2103855 582838 290 
Comet ddh-0090 0.00 2.44 2.44 5.61 2103847 582833 315 
Comet ddh-0090 24.69 27.43 2.74 6.32 2103867 582844 326 
Comet ddh-0091 25.60 27.13 1.53 8.09 2103868 582844 300 
Comet ddh-0092 27.86 29.57 1.71 3.16 2103865 582843 335 
Comet ddh-0094 0.00 1.22 1.22 2.02 2103847 582832 313 
Comet ddh-0094 32.61 35.81 3.20 2.79 2103879 582824 320 
Comet ddh-0095 25.30 26.82 1.52 2.19 2103866 582827 331 
Comet ddh-0095 32.31 33.83 1.52 4.21 2103871 582826 336 
Comet ddh-0096 26.37 28.35 1.98 5.50 2103856 582829 341 
Comet ddh-0097 32.92 34.29 1.37 2.26 2103863 582827 282 
Comet ddh-0098 25.30 32.61 7.31 2.02 2103851 582860 327 
Comet ddh-0099 33.53 38.71 5.18 6.48 2103851 582859 341 
Comet ddh-0100 41.76 45.72 3.96 2.56 2103848 582850 270 
Comet ddh-0101 21.03 25.30 4.27 5.76 2103863 582831 293 
Comet ddh-0101 60.35 62.79 2.44 5.65 2103840 582817 265 
Comet ddh-0103 57.30 65.38 8.08 3.73 2103855 582802 266 
Comet ddh-0103 71.32 73.46 2.14 7.23 2103850 582795 259 
Comet ddh-0103 78.03 82.91 4.88 2.82 2103847 582790 253 
Comet ddh-0105 42.06 43.59 1.53 7.39 2103862 582811 343 
Comet ddh-0105 50.29 51.51 1.22 2.40 2103859 582806 348 
Comet ddh-0105 67.36 68.58 1.22 6.55 2103853 582795 359 
Comet ddh-0105 77.42 78.94 1.52 25.06 2103849 582788 366 
Comet ddh-0106 122.38 123.60 1.22 7.16 2103833 582814 198 
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Comet ddh-0108 41.45 44.81 3.36 3.93 2103879 582816 327 
Comet ddh-0110 30.78 32.31 1.53 3.88 2103869 582793 276 
Comet ddh-0111 33.38 35.05 1.67 5.45 2103903 582778 279 
Comet ddh-0112 33.62 35.36 1.74 47.85 2103888 582794 325 
Comet ddh-0113 100.58 103.33 2.75 4.65 2103865 582761 224 
Comet ddh-0115 99.67 100.89 1.22 4.56 2103880 582739 229 
Comet ddh-0117 35.36 37.19 1.83 56.83 2103896 582777 322 
Comet ddh-0119 30.48 31.70 1.22 6.66 2103911 582721 286 
Comet ddh-0119 39.32 40.54 1.22 2.61 2103904 582716 283 
Comet ddh-0119 43.59 46.63 3.04 3.85 2103900 582714 281 
Comet ddh-0121 72.54 74.16 1.62 2.74 2103888 582712 246 
Comet ddh-0125 62.48 64.31 1.83 6.88 2103899 582717 348 
Comet ddh-0125 77.88 78.94 1.06 3.08 2103889 582713 359 
Comet ddh-0127 52.12 53.49 1.37 7.09 2103929 582668 271 
Comet ddh-0128 76.96 81.08 4.12 2.42 2103904 582721 226 
Comet ddh-0129 17.68 20.12 2.44 11.67 2103959 582679 298 
Comet ddh-0131 27.43 29.72 2.29 2.99 2103933 582711 314 
Comet ddh-0131 35.81 37.19 1.38 5.79 2103932 582705 318 
Comet ddh-0132 8.08 9.14 1.06 4.25 2103970 582685 298 
Comet ddh-0132 18.14 19.35 1.21 58.42 2103964 582682 305 
Comet ddh-0132 48.46 49.83 1.37 2.26 2103944 582672 326 
Comet ddh-0134 32.92 34.14 1.22 7.18 2103918 582709 285 
Comet ddh-0138 76.20 84.28 8.08 3.30 2103926 582661 231 
Comet ddh-0140 33.22 38.71 5.49 57.14 2103914 582740 323 
Comet ddh-0140 42.82 44.04 1.22 205.17 2103910 582741 329 
Comet ddh-0141 5.79 7.01 1.22 4.23 2103975 582687 298 
Comet ddh-0141 10.97 12.80 1.83 58.48 2103974 582687 303 
Comet ddh-0141 27.13 36.27 9.14 25.83 2103969 582684 322 
Comet ddh-0141 41.15 50.29 9.14 34.76 2103966 582682 336 
Comet ddh-0142 19.05 20.88 1.83 26.04 2103967 582673 302 
Comet ddh-0143 34.44 35.51 1.07 4.17 2103909 582754 283 
Comet ddh-0144 5.49 6.55 1.06 2.02 2103972 582682 286 
Comet ddh-0144 41.30 49.07 7.77 4.16 2103953 582651 272 
Comet ddh-0145 28.80 30.78 1.98 6.74 2103967 582675 318 
Comet ddh-0145 40.54 45.72 5.18 24.38 2103964 582670 329 
Comet ddh-0145 49.38 50.90 1.52 7.33 2103962 582667 336 
Comet ddh-0146a 5.49 7.92 2.43 2.08 2104001 582627 290 
Comet ddh-0149 56.08 60.05 3.97 10.65 2103970 582610 238 
Comet ddh-0150 43.13 44.35 1.22 3.39 2103967 582611 266 
Comet ddh-0152 19.51 20.73 1.22 5.35 2103834 582879 337 
Comet ddh-0152 24.38 25.60 1.22 3.08 2103832 582876 340 
Comet ddh-0152 45.72 47.55 1.83 2.09 2103822 582865 356 
Comet ddh-0152 71.78 74.98 3.20 4.39 2103809 582850 374 
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Comet ddh-0155 7.92 9.14 1.22 18.39 2104001 582625 289 
Comet ddh-0155 48.77 51.82 3.05 22.85 2103985 582607 323 
Comet ddh-0156 7.32 10.36 3.04 3.33 2104001 582626 292 
Comet ddh-0158 3.81 5.64 1.83 6.17 2104000 582629 288 
Comet ddh-0158 13.41 17.07 3.66 4.70 2103994 582628 297 
Comet ddh-0158 27.74 29.26 1.52 4.76 2103987 582627 308 
Comet ddh-0158 35.51 39.32 3.81 2.41 2103983 582626 316 
Comet ddh-0160 8.53 9.75 1.22 2.77 2103998 582576 280 
Comet ddh-0163 35.36 38.10 2.74 48.59 2103972 582684 328 
Comet ddh-0164 29.26 33.83 4.57 6.33 2103963 582698 320 
Comet ddh-0164 41.42 42.43 1.01 3.01 2103958 582701 328 
Comet ddh-0165 10.06 15.54 5.48 18.44 2103958 582690 306 
Comet ddh-0165 19.20 22.25 3.05 6.43 2103960 582691 314 
Comet ddh-0165 45.08 48.77 3.69 15.62 2103966 582695 339 
Comet ddh-0166 24.99 26.82 1.83 3.06 2103959 582712 279 
Comet ddh-0175 40.75 41.76 1.01 18.58 2103998 582589 314 
Comet ddh-0195 24.99 27.80 2.81 55.92 2103920 582733 327 
Comet ddh-0195 50.75 56.11 5.36 2.70 2103918 582730 354 
Comet ddh-0195 57.12 64.01 6.89 7.58 2103917 582729 361 
Comet ddh-0210 84.28 86.17 1.89 3.88 2103795 582989 345 
Comet ddh-0222 4.72 5.73 1.01 4.23 2103966 582612 281 
Comet ddh-0230 13.05 14.57 1.52 4.71 2103776 582949 392 
Comet ddh-0238 6.04 10.76 4.72 7.41 2103781 582951 399 
Comet ddh-0241 11.89 15.33 3.44 3.26 2103994 582613 285 
Comet ddh-0242 2.19 7.62 5.43 2.89 2103923 582713 291 
Comet ddh-0242 11.98 15.64 3.66 15.21 2103917 582711 285 
Comet ddh-0242 19.39 21.00 1.61 26.26 2103913 582709 280 
Comet ddh-0242 23.16 25.63 2.47 2.58 2103910 582708 277 
Comet ddh-0242 28.99 33.16 4.17 3.59 2103906 582706 273 
Comet ddh-0243 0.00 1.92 1.92 4.01 2103926 582714 294 
Comet ddh-0243 5.18 7.16 1.98 18.48 2103922 582712 292 
Comet ddh-0244 3.08 5.49 2.41 75.79 2103923 582712 294 
Comet ddh-0245 1.04 2.83 1.79 19.77 2103929 582707 294 
Comet ddh-0246 20.97 22.25 1.28 2.09 2103916 582691 293 
Comet ddh-0247 6.25 8.66 2.41 5.02 2103926 582705 288 
Comet ddh-0247 31.85 35.51 3.66 3.50 2103911 582695 269 
Comet ddh-0248 23.47 24.69 1.22 3.05 2103956 582722 292 
Comet ddh-0249 4.36 5.36 1.00 5.82 2103972 582676 292 
Comet ddh-0249 9.57 11.40 1.83 2.81 2103972 582671 294 
Comet PDH-03 8.53 9.75 1.22 2.22 2103984 582605 285 
Keystone kdh-0001r 70.10 73.15 3.05 14.26 2103378 583748 328 
Keystone kdh-0002r 108.05 111.10 3.05 2.85 2103401 583693 303 
Keystone kdh-0003r 194.77 196.29 1.52 4.45 2103485 583655 203 
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Keystone kdh-0003r 220.68 240.49 19.81 4.26 2103485 583655 168 
Keystone kdh-0004r 123.44 125.73 2.29 4.70 2103424 583591 284 
Keystone kdh-0005r 20.73 22.25 1.52 4.80 2103451 583513 347 
Keystone kdh-0006 165.81 175.56 9.75 2.03 2103401 583764 242 
Keystone kdh-0006 179.83 181.36 1.53 2.12 2103395 583762 234 
Keystone kdh-0006 184.40 185.93 1.53 2.19 2103392 583761 231 
Keystone kdh-0006 206.04 207.26 1.22 17.41 2103379 583757 214 
Keystone kdh-0007r 279.20 283.77 4.57 2.58 2103472 583734 117 
Keystone kdh-0009 199.03 200.25 1.22 3.73 2103410 583706 216 
Keystone kdh-0010 272.49 278.28 5.79 2.53 2103477 583630 166 
Keystone kdh-0014 102.26 104.09 1.83 9.47 2103358 583779 297 
Keystone kdh-0014 134.57 136.09 1.52 2.84 2103338 583769 274 
Keystone kdh-0016 166.42 167.64 1.22 2.19 2103369 583718 249 
Keystone kdh-0016 170.08 171.15 1.07 3.30 2103367 583717 247 
Keystone kdh-0021 307.33 313.49 6.16 13.43 2103256 583691 89 
Keystone kdh-0021 322.72 324.73 2.01 5.88 2103253 583690 76 
Keystone kdh-0022 14.33 17.07 2.74 6.72 2103325 583704 375 
Keystone kdh-0022 197.42 198.42 1.00 6.58 2103240 583668 217 
Keystone kdh-0023 356.68 366.19 9.51 6.06 2103253 583807 24 
Keystone kdh-0024 3.17 9.94 6.77 2.54 2103335 583706 382 
Keystone kdh-0024 219.00 220.95 1.95 5.42 2103290 583625 190 
Keystone kdh-0025 282.03 283.04 1.01 2.91 2103232 583738 114 
Keystone kdh-0025 285.05 287.06 2.01 3.64 2103232 583738 111 
Keystone kdh-0025 292.46 294.28 1.82 4.44 2103231 583738 104 
Keystone kdh-0026 33.99 36.73 2.74 6.06 2103330 583711 353 
Keystone kdh-0027 24.23 26.97 2.74 2.01 2103340 583709 363 
Keystone kdh-0029 123.53 128.01 4.46 2.84 2103385 583671 280 
Keystone kdh-0030 156.21 160.02 3.81 4.45 2103441 583651 234 
Lincoln ddh-0003 93.88 96.32 2.44 5.29 2104137 582409 362 
Lincoln ddh-0005 78.64 81.08 2.44 13.59 2104189 582372 366 
Lincoln ddh-0005 83.52 89.00 5.48 40.81 2104185 582369 361 
Lincoln ddh-0006 91.74 92.96 1.22 3.49 2104197 582446 377 
Lincoln ddh-0006 192.63 195.68 3.05 2.31 2104119 582411 322 
Lincoln ddh-0006 200.56 201.78 1.22 7.32 2104114 582408 318 
Lincoln ddh-0006 218.24 229.21 10.97 4.44 2104095 582401 308 
Lincoln ddh-0010 190.20 192.63 2.43 3.19 2104126 582393 332 
Lincoln ddh-0011 103.94 106.98 3.04 10.39 2104138 582382 326 
Lincoln ddh-0011 116.13 117.96 1.83 3.29 2104144 582386 317 
Lincoln ddh-0012 136.70 138.68 1.98 3.13 2104084 582386 275 
Lincoln ddh-0013 66.75 76.20 9.45 10.89 2104217 582343 367 
Lincoln ddh-0014 100.28 101.89 1.61 2.61 2104167 582365 328 
Lincoln ddh-0015 109.88 114.30 4.42 3.84 2104202 582339 315 
Lincoln ddh-0016 152.10 153.62 1.52 2.69 2104188 582327 253 
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Lincoln ddh-0017 127.92 129.54 1.62 2.94 2104233 582261 289 
Lincoln ddh-0018 107.29 108.51 1.22 2.88 2104044 582434 306 
Lincoln ddh-0018 140.97 142.49 1.52 7.26 2104054 582441 275 
Lincoln ddh-0019 238.66 239.88 1.22 5.11 2104048 582526 206 
Lincoln ddh-0020 156.36 160.63 4.27 8.88 2104103 582354 257 
Lincoln ddh-0021 175.26 176.48 1.22 2.70 2104084 582354 233 
Lincoln ddh-0021 206.65 207.78 1.13 4.45 2104093 582361 204 
Lincoln ddh-0021 239.57 242.01 2.44 6.44 2104104 582369 173 
Lincoln ddh-0022 133.50 134.87 1.37 4.62 2104105 582362 288 
Lincoln ddh-0022 144.32 145.39 1.07 2.29 2104110 582366 280 
Lincoln ddh-0023 111.25 112.78 1.53 3.30 2104176 582321 305 
Lincoln ddh-0024 151.49 153.89 2.40 4.47 2104148 582296 255 
Lincoln ddh-0024 162.31 163.68 1.37 14.05 2104153 582299 246 
Lincoln ddh-0025 67.00 73.46 6.46 6.66 2104217 582341 347 
Lincoln ddh-0025 75.59 76.96 1.37 4.84 2104220 582343 342 
Lincoln ddh-0025 85.34 88.09 2.75 6.85 2104225 582347 334 
Lincoln ddh-0029 102.66 107.90 5.24 3.55 2104059 582446 319 
Lincoln ddh-0031 74.68 79.55 4.87 3.94 2104234 582329 356 
Lincoln ddh-0033 47.09 53.95 6.86 21.93 2104186 582368 361 
Lincoln ddh-0033 62.48 69.65 7.17 7.17 2104194 582373 349 
Lincoln ddh-0033 73.76 78.64 4.88 13.67 2104199 582376 340 
Lincoln ddh-0034 51.51 52.73 1.22 2.05 2104235 582353 374 
Lincoln ddh-0034 75.59 99.06 23.47 3.39 2104220 582344 344 
Lincoln ddh-0034 112.62 113.84 1.22 3.32 2104208 582337 322 
Lincoln ddh-0034 118.57 122.53 3.96 2.57 2104205 582335 316 
Lincoln ddh-0035 66.90 69.95 3.05 7.31 2104245 582312 351 
Lincoln ddh-0035 77.57 79.71 2.14 4.68 2104251 582316 344 
Lincoln ddh-0036 7.16 8.23 1.07 5.24 2104161 582322 391 
Lincoln ddh-0037 106.38 111.71 5.33 4.50 2104062 582440 319 
Lincoln ddh-0038 76.66 79.40 2.74 11.25 2104089 582455 355 
Lincoln ddh-0039 98.76 102.11 3.35 7.27 2104106 582413 323 
Lincoln ddh-0039 111.25 112.62 1.37 24.75 2104106 582413 312 
Lincoln ddh-0045 75.44 77.57 2.13 2.82 2104137 582388 336 
Lincoln ddh-0045 83.21 85.34 2.13 7.27 2104137 582388 328 
Lincoln ddh-0046 54.25 55.78 1.53 5.07 2104266 582296 360 
Lincoln ddh-0047 114.00 115.98 1.98 4.19 2104098 582398 304 
Lincoln ddh-0048 104.55 107.59 3.04 16.61 2104080 582427 322 
Lincoln ddh-0049 95.71 105.77 10.06 4.29 2104114 582447 334 
Lincoln ddh-0063 91.59 93.12 1.53 2.98 2104086 582436 338 
Lincoln ddh-0065 39.32 45.11 5.79 8.78 2104161 582386 367 
Lincoln ddh-0065 48.16 50.75 2.59 5.95 2104163 582387 360 
Lincoln ddh-0065 61.57 68.58 7.01 5.29 2104167 582389 345 
Lincoln ddh-0068 16.31 17.83 1.52 4.35 2104099 582400 404 
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Lincoln ddh-0068 80.47 82.14 1.67 4.73 2104119 582413 345 
Lincoln ddh-0068 89.46 92.96 3.50 5.57 2104122 582416 336 
Lincoln ddh-0068 108.81 110.34 1.53 2.60 2104128 582420 319 
Lincoln ddh-0068 112.78 116.74 3.96 4.79 2104130 582421 314 
Lincoln ddh-0068 119.18 123.75 4.57 3.69 2104132 582422 308 
Lincoln ddh-0068 144.17 145.69 1.52 2.70 2104140 582427 286 
Lincoln ddh-0070 83.06 84.28 1.22 3.73 2104242 582307 325 
Lincoln ddh-0070 92.35 97.38 5.03 7.56 2104244 582309 314 
Lincoln ddh-0071 136.40 141.43 5.03 4.85 2104257 582280 284 
Lincoln ddh-0086 7.77 9.75 1.98 3.12 2104204 582283 394 
Lincoln ddh-0171 51.51 57.00 5.49 5.69 2104053 582562 259 
Lincoln ddh-0173 100.89 101.89 1.00 2.22 2104071 582505 237 
Lincoln ddh-0173 104.85 105.86 1.01 3.63 2104074 582503 236 
Lincoln ddh-0173 112.78 114.30 1.52 5.00 2104080 582498 234 
Lincoln ddh-0173 121.31 124.97 3.66 2.33 2104087 582493 231 
Lincoln ddh-0178 70.96 73.76 2.80 5.59 2104030 582477 298 
Lincoln ddh-0180 47.24 49.99 2.75 3.46 2104058 582436 278 
Lincoln ddh-0181 63.70 65.53 1.83 5.84 2104067 582412 285 
Lincoln ddh-0184 31.52 34.44 2.92 4.76 2104084 582444 232 
Lincoln ddh-0184 118.87 121.22 2.35 3.57 2104054 582389 172 
Lincoln ddh-0188 36.42 38.25 1.83 3.46 2104124 582458 230 
Lincoln ddh-0189 33.83 35.66 1.83 3.31 2104130 582457 270 
Lincoln ddh-0189 36.58 39.32 2.74 3.58 2104133 582456 271 
Lincoln ddh-0190 75.62 78.49 2.87 5.70 2104109 582410 311 
Lincoln ddh-0190 85.04 88.70 3.66 3.18 2104110 582403 318 
Lincoln ddh-0190 164.53 166.42 1.89 4.66 2104117 582345 370 
Lincoln ddh-0191 67.30 69.13 1.83 6.37 2104053 582437 306 
Lincoln ddh-0196 77.02 84.98 7.96 4.91 2104142 582398 343 
Lincoln ddh-0196 88.51 90.07 1.56 7.22 2104145 582400 335 
Lincoln ddh-0197 57.61 66.72 9.11 11.23 2104151 582405 372 
Lincoln ddh-0198 47.85 49.38 1.53 15.85 2104099 582358 365 
Lincoln ddh-0198 114.30 115.49 1.19 101.43 2104123 582373 305 
Lincoln ddh-0199 60.41 61.87 1.46 3.18 2104155 582376 346 
Lincoln ddh-0199 65.71 68.82 3.11 2.75 2104156 582376 340 
Lincoln ddh-0199 71.02 72.39 1.37 2.54 2104156 582376 336 
Lincoln ddh-0199 79.07 80.13 1.06 36.60 2104157 582377 328 
Lincoln ddh-0199 84.43 88.73 4.30 3.88 2104158 582377 321 
Lincoln ddh-0201 55.23 61.87 6.64 4.15 2104201 582366 361 
Lincoln ddh-0202 0.00 1.13 1.13 6.48 2104164 582344 401 
Lincoln ddh-0202 64.25 65.75 1.50 8.26 2104184 582356 341 
Lincoln ddh-0202 75.32 76.57 1.25 3.10 2104187 582358 331 
Lincoln ddh-0202 92.66 96.93 4.27 3.73 2104193 582361 313 
Lincoln ddh-0203 52.70 55.57 2.87 3.10 2104228 582325 363 
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Lincoln ddh-0203 63.83 65.90 2.07 5.51 2104235 582330 356 
Lincoln ddh-0203 66.81 70.96 4.15 4.42 2104237 582331 353 
Lincoln ddh-0204 30.11 34.44 4.33 5.59 2104205 582310 371 
Lincoln ddh-0204 100.58 103.02 2.44 3.54 2104225 582324 306 
Lincoln ddh-0214 202.08 203.33 1.25 2.86 2104060 582550 258 
Lincoln ddh-0214 207.42 211.59 4.17 4.65 2104063 582552 252 
Lincoln ddh-0216 83.52 85.95 2.43 3.09 2104129 582411 342 
Other ddh-0083 274.32 275.54 1.22 2.31 2103646 583144 99 
Other ddh-0083 306.93 308.15 1.22 5.12 2103639 583138 67 
Other ddh-0084 32.16 33.38 1.22 4.25 2103713 583131 352 
Other kdh-0013 287.73 293.37 5.64 3.49 2103582 583217 116 
Other kdh-0020 331.32 332.38 1.06 2.67 2103609 583234 56 
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GIS Data 

Folder Name File Name Comments 

Admin California_MajorCities.shp  

Admin CountryOutlines.shp  

Admin Lincoln_Roads.shp  

Admin Lincoln_Towns.shp  

Admin north-american-roads-2022.shp  

AerialImagery\AirPhotos Lincon_Imagery.tif  

AerialImagery\Sentinel2 L1C_T10SFH_A038148_20221011T190326.tif  

AerialImagery\Sentinel2 L1C_T10SGG_A037962_20220928T185017.tif  

AerialImagery\Sentinel2 L1C_T10SGH_A029311_20221016T190232.tif  

Channels\Access Lincoln_Channels.accdb Underground channel sampling database 

Channels\CSV LincolnCH_Assays.csv  

Channels\CSV LincolnCH_Collars.csv  

Channels\CSV LincolnCH_Density.csv  

Channels\CSV LincolnCH_Geology.csv  

Channels\CSV LincolnCH_GradeContolVeinIDs.csv  

Channels\CSV LincolnCH_Lithology.csv  

Channels\CSV LincolnCH_SurpacVein.csv 
SGM vein intersections attributed with 
vein names. 

Channels\CSV LincolnCH_Surveys.csv  

Channels\Micromine  As above for .DAT files 

Channels\SHP Lincoln_CH_Collars.shp  

Drilling\_DrillData\Access Lincoln_Drilling.accdb Drilling database 

Drilling\_DrillData\CSV LincolnDH_Assays.csv  

Drilling\_DrillData\CSV LincolnDH_Collars.csv  

Drilling\_DrillData\CSV LincolnDH_CoreRecovery.csv  

Drilling\_DrillData\CSV LincolnDH_Density.csv  

Drilling\_DrillData\CSV LincolnDH_Geology.csv  

Drilling\_DrillData\CSV LincolnDH_GradeContolVeinIDs.csv  

Drilling\_DrillData\CSV LincolnDH_Lithology.csv  

Drilling\_DrillData\CSV LincolnDH_QAQC.csv  

Drilling\_DrillData\CSV LincolnDH_StructOri.csv  

Drilling\_DrillData\CSV LincolnDH_SurpacVein.csv 
SGM vein intersections attributed with 
vein names. 

Drilling\_DrillData\CSV LincolnDH_Survey.csv  

Drilling\_DrillData\Micromine  As above for .DAT files 

Drilling\_DrillData\Shp Lincoln_DHCollars.shp  

Drilling\Core Logs and Core Photos  
Diamond core photography and scanned 
drill logs 

Drilling\Drillhole Sections  PDF drillhole sections 

Drilling\HistoricDrilling\FC86 FC_86_collars_from_map.shp  
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Drilling\HistoricDrilling\Historic Drilling 
Maps  Various scanned maps 

Drilling\HistoricDrilling\Italian  Italian drilling data 

Drilling\HistoricDrilling\NGover  Ngover drilling data 
Drilling\HistoricDrilling\UG_Historic_Sa
mples  Historic underground drilling data 

Drilling\Legends Geology Key.xlsx  

Drilling\Legends Lithology_selectable_options.xlsx  

Drilling\Logs_Assays_Srrveys_Seperated  Various scanned logs 

Drilling\QAQC\Assay Verification Work  Various QAQC files 

Drilling\QAQC\Current QAQC 2012_SGM Surface Drill program Assays.xlsx  

Drilling\QAQC\Current QAQC 2013 Assays_ALS.xlsx  

Drilling\QAQC\Current QAQC 2013_Assays_Darwin-SGM lab.xlsx  

Drilling\QAQC\Current QAQC Briscoe QA-QC.xlsx  

Drilling\QAQC\Current QAQC Mark Payne standard cherry picking.xlsx  

Drilling\QAQC\Current QAQC QAQC tracking.xlsx  

Drilling\QAQC\Current QAQC SGM Assay lab_QAQC.xlsx  
Drilling\QAQC\Current QAQC\Standard 
Certificates  SRM certificates 
Drilling\QAQC\MarkPayne_QAQC_Pre20
11  Various QAQC files 

Geology Lincoln_Stratigraphy.xlsx  

Geology\Data Lincoln_CoverGeology.shp  

Geology\Data Lincoln_Faults.shp  

Geology\Data Lincoln_Folds.shp  

Geology\Data Lincoln_ShearZones.shp  

Geology\Data Lincoln_SolidGeology.shp  

Geology\Data Lincoln_StructurePoints.shp  

Geology\Data Lincoln_Veins.shp  

Geology\Data Lincoln_Workings.shp  

Geology\Styles Lincoln_CoverGeology.qml 
Style files to colour geology maps 
consistently 

Geology\Styles Lincoln_Resources.qml 
Style files to colour geology maps 
consistently 

Geology\Styles Lincoln_SolidGeology.qml 
Style files to colour geology maps 
consistently 

Geology\Styles Lincoln_SolidGeology_2023008.qml 
Style files to colour geology maps 
consistently 

Geology\Styles Lincoln_SolidGeology_20230523.qml 
Style files to colour geology maps 
consistently 

Historic_workings All_Workings.shp  

Historic_workings 
Bunker_Hill_through_Original_Amador_UG_W
orkings.shp  

Historic_workings Fremont_and_Gover_UG_Workings.shp  

Historic_workings Lincoln_Mahoney_Wildman.shp  

Historic_workings Mutual.shp  

Historic_workings nevada_wabash.shp  

Historic_workings northstar1.shp  

Historic_workings S_Sprig_Hill.shp  

Historic_workings Surface_S_Keystone_McIntire.shp  
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Historic_workings\Historic Mine Cross-
sections  Various cross sections 

Historic_workings\Historic Mine Maps  Various maps 

Minoccs Lincoln_Resources.shp  

Minoccs Lincoln_Workings.shp  

Minoccs MotherLode_Minoccs.shp  

Property LincolnProperties20230504.shp  

Surface_Geochemistry\Rockchips Gover area geochem samples.jpg  

Surface_Geochemistry\Rockchips USGS_1997_Rockchips.xls  

Surface_Geochemistry\Rockchips USGS_Rockchips_MotherLode_Au.shp  

Surface_Geochemistry\Soils gover area soil geochem.jpg  

Surface_Geochemistry\Soils Soils_USGS.shp  

Surface_Geochemistry\Streams USGS_Streams.shp  

Topography LicolnArea_Contours.shp  

Topography LincolnArea_SRTM_DEM.tif  

Topography SutterCreekRegional_Final.tif  

Topography SutterCreekRegional_SRTM_DEM.tif  

Topography USGS Topo_rectified.tif  

 

3D Data 

Folder Name File Name Comments 

_Leapfrog Scenes 
 

SGM Leapfrog scene files 

Block Models\Current In-House block 
model 

Grade_Control_bm0.csv SGM grade control block model. The attribute 
"Au_125_pass" was used for grade control. This is a 125 ft 
search radius IDW model. 

Block Models\MDA Block Model indicated_solid.dtm Indicated resource wireframe 

Block Models\MDA Block Model indicated_solid.str Indicated resource wireframe 

Block Models\MDA Block Model\Metric indicated_solid.DXF Indicated resource wireframe 

Block Models\MDA Block Model\Metric lincoln_comet_5_17_2011
_mda_small.DAT 

MDA 2011 block model . The relevant attribute is auIDddM  
(Gold, Inverse Distance, dd (all domains?), Metric). 

Block Models\MDA Block 
Model\Original 

 
Original imperial MDA files 

Geology surface_geology.DXF 
 

Geology\3D_Geology_Model\Contacts Deep_Slate_contact.DXF 
 

Geology\3D_Geology_Model\Contacts eastern_interbedded_cont
act_lf.DXF 

 

Geology\3D_Geology_Model\Contacts Eastern_porph_contact.DX
F 

 

Geology\3D_Geology_Model\Contacts Slate.DXF 
 

Geology\3D_Geology_Model\Contacts slate_contact_lf.DXF 
 

Geology\3D_Geology_Model\Lithology Footwall_Slate_Unit.DXF 
 

Geology\3D_Geology_Model\Lithology Fresh tuff.DXF 
 

Geology\3D_Geology_Model\Lithology Greenstone_Unit.DXF 
 

Geology\3D_Geology_Model\Lithology Grey Ore.DXF 
 

Geology\3D_Geology_Model\Lithology Overburden.DXF 
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Geology\3D_Geology_Model\Lithology Phyllonite.DXF 
 

Geology\3D_Geology_Model\Lithology Slate.DXF 
 

Geology\3D_Geology_Model\Lithology Tuff Sericite Altered.DXF 
 

Geology\3D_Geology_Model\Lithology Unaltered Greenstone.DXF 
 

Geology\3D_Geology_Model\Lithology Unstrained Augite 
Porphyry.DXF 

 

Geology\3D_Geology_Model\Lithology Unstrained Augite 
Porphyry1.DXF 

 

Geology\3D_Geology_Model\Structure Fault.DXF 
 

Geology\3D_Geology_Model\Veins VeinCompliation2023.xlsx 
 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

40_vein_exported.DXF 
 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

41_vein.DXF 
 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

42_vein_exported.DXF 
 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

43_vein.DXF 
 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

47_vein.DXF 
 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

51_vein.DXF 
 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

Coho_Vein.DXF 
 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

Fault in 7E1S.DXF 
 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

fault_in_7e1s_exported.DX
F 

 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

Junction_Vein.DXF 
 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

Lincoln_FW_Link_Vein.DXF 
 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

Lincoln_FW_Vein.DXF 
 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

Lincoln_HW_Vein.DXF 
 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

Lincoln_Link_Vein.DXF 
 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

Lincoln_Link_Vein_exporte
d.DXF 

 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

Lincoln_West_Dip_vein.DX
F 

 

Geology\3D_Geology_Model\Veins\Cur
rent Vein Interpretations 

Lindi_Vein.DXF 
 

Geology\3D_Geology_Model\Veins\Pre
-Production_Vein_Interpretations 

40_vein.DXF 
 

Geology\3D_Geology_Model\Veins\Pre
-Production_Vein_Interpretations 

41_vein.DXF 
 

Geology\3D_Geology_Model\Veins\Pre
-Production_Vein_Interpretations 

42_vein.DXF 
 

Geology\3D_Geology_Model\Veins\Pre
-Production_Vein_Interpretations 

43_vein.DXF 
 

Geology\3D_Geology_Model\Veins\Pre
-Production_Vein_Interpretations 

47_vein.DXF 
 

Geology\3D_Geology_Model\Veins\Pre
-Production_Vein_Interpretations 

51_vein.DXF 
 

Geology\3D_Geology_Model\Veins\Pre
-Production_Vein_Interpretations 

Lindi_Vein.DXF 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

40_vein.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

41_vein.dxf 
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Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

42_vein.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

43_vein.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

47_vein.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

51_vein.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

CMT_South_Lode.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

CMT_South_Lode_3.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

CMT_Western_Contact_Lo
de.dxf 

 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

Comet_Central.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

Comet_Central_Splay.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

Keystone_Lower_Vein.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

Keystone_mid_vein.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

Keystone_N_Vein.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

Keystone_S_vein.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

Keystone_Western_Vein.d
xf 

 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

LCN_N_FW.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

LCN_N_HW.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

Lindi_Vein.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

Seduli_Estimate_CMT_Sou
th_Lode_3.dxf 

 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

Vein_50.dxf 
 

Geology\3D_Geology_Model\Veins\Sed
uliVeins_NEW_20230327 

Vein_6.dxf 
 

Geology\Sections 
 

Various cross-section PDFs and image files. 

Geology\Sections\Strings 
 

Strings digitised from cross-sections 

Geology\Underground Geologic 
Mapping 

 
Various underground maps. 

PropertyBoundaries approx_property_boundar
y.DXF 

 

PropertyBoundaries property_lines.DXF 
 

Stopes\Current Stope Solids 
 

Stope wireframes categorised by mining width. 

Stopes\Mine Plan Stope Solids 
 

Planned stopes wireframe and reports 

Topography Mine_area_Topography.DX
F 

 

Topography mine_topo.DXF 
 

Topography SutterCreek_SRTM_Metric.
DXF 

 

Topography topo3d.DXF 
 

Topography topoContours.DXF 
 

UndergroundWorkings\Active 
Workings\Sutter_Decline_April 
2022\MineGrid(Metric) 

1000_level_as_built_7_15_
13_m.str 

 

UndergroundWorkings\Active 
Workings\Sutter_Decline_April 
2022\MineGrid(Metric) 

as_built_all_m.str 
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UndergroundWorkings\Active 
Workings\Sutter_Decline_April 
2022\MineGrid(Metric) 

back_stns_m.str 
 

UndergroundWorkings\Active 
Workings\Sutter_Decline_April 
2022\MineGrid(Metric) 

c1_m.str 
 

UndergroundWorkings\Active 
Workings\Sutter_Decline_April 
2022\MineGrid(Metric) 

d1_m.str 
 

UndergroundWorkings\Active 
Workings\Sutter_Decline_April 
2022\MineGrid(Metric) 

development_solid_m.dtm Wireframe of all underground development 

UndergroundWorkings\Active 
Workings\Sutter_Decline_April 
2022\MineGrid(Metric) 

development_solid_m.str Wireframe of all underground development 

UndergroundWorkings\Active 
Workings\Sutter_Decline_April 
2022\MineGrid(Metric) 

larry_s_stope_m.str 
 

UndergroundWorkings\Active 
Workings\Sutter_Decline_April 
2022\MineGrid(Metric) 

resurvey220401_m.str 
 

UndergroundWorkings\Active 
Workings\Sutter_Decline_April 
2022\MineGrid(Metric) 

rings_m.str 
 

UndergroundWorkings\Active 
Workings\Sutter_Decline_April 
2022\MineGrid(Metric) 

sba_decline_m.str 
 

UndergroundWorkings\Active 
Workings\Sutter_Decline_April 
2022\MineGrid(Metric) 

tourist_stope_m.str 
 

UndergroundWorkings\Active 
Workings\Sutter_Decline_April 
2022\MineGrid(Metric) 

wall_stn_m.str 
 

UndergroundWorkings\Historic 
Underground Workings 

comet.DXF 
 

UndergroundWorkings\Historic 
Underground Workings 

ElDorado.DXF 
 

UndergroundWorkings\Historic 
Underground Workings 

GoldenEagle.DXF 
 

UndergroundWorkings\Historic 
Underground Workings 

Keystone.DXF 
 

UndergroundWorkings\Historic 
Underground Workings 

Lincoln.DXF 
 

UndergroundWorkings\Historic 
Underground Workings 

mahoney.DXF 
 

UndergroundWorkings\Historic 
Underground Workings 

mcintire.DXF 
 

UndergroundWorkings\Historic 
Underground Workings 

medean.DXF 
 

UndergroundWorkings\Historic 
Underground Workings 

mutual.DXF 
 

UndergroundWorkings\Historic 
Underground Workings 

nevada_wabash.DXF 
 

UndergroundWorkings\Historic 
Underground Workings 

north_star.DXF 
 

UndergroundWorkings\Historic 
Underground Workings 

occident.DXF 
 

UndergroundWorkings\Historic 
Underground Workings 

south_spring_hill.DXF 
 

UndergroundWorkings\Historic 
Underground Workings 

talisman.DXF 
 

UndergroundWorkings\Historic 
Underground Workings 

wildman_emerson.DXF 
 

UndergroundWorkings\Historic 
Underground Workings\Strings 

Bunker_Hill_through_Origi
nal_Amador_UG_Workings
.DXF 
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UndergroundWorkings\Historic 
Underground Workings\Strings 

Fremont_and_Gover_UG_
Workings.DXF 

 

UndergroundWorkings\Mine Plan 
Strings\Life of Mine 

1000_level_working_7_19
_13.DXF 

 

UndergroundWorkings\Mine Plan 
Strings\Life of Mine 

1100_level_working_7_19
_13.DXF 

 

UndergroundWorkings\Mine Plan 
Strings\Life of Mine 

1200_level_working_7_19
_13.DXF 

 

UndergroundWorkings\Mine Plan 
Strings\Life of Mine 

1300_level_working_7_19
_13.DXF 

 

UndergroundWorkings\Mine Plan 
Strings\Life of Mine 

700_level_working_7_19_
13.DXF 

 

UndergroundWorkings\Mine Plan 
Strings\Life of Mine 

800_level_working_9_12_
12.DXF 

 

UndergroundWorkings\Mine Plan 
Strings\Life of Mine 

900_level_working_7_19_
13.DXF 

 

UndergroundWorkings\Mine Plan 
Strings\Life of Mine 

combined levels.DXF 
 

 


