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INTRODUCTION

The St. Lawrence mine is located in Section 32, T6S-R3W (Figure 1). It is located in
the Virginia City Mining District of southwestern western Montana in the western portion
of a zoned, district-scale system of mineralization (Figure 2). In total, over 2.6 million
ounces of gold and 350,000 ounces of silver were recovered from placer operations in
this district between 1863 and 1963 (Barnard, 1993).
In November of 2019, Childs Geoscience Inc. (CGI) conducted a drilling program
totaling 643.59 meters (2,111.5 feet) in twelve core holes sited east and west along
strike from the St. Lawrence mine headframe. The drilling contractor was AK Drilling
based in Butte, Montana. The holes were designed to test the depth, extent, thickness,
and grade of the vein system that was worked previously on at least two levels from an
inclined shaft at the headframe.
Previous work on the property includes airborne geophysics, geochemistry, structural
analysis and drilling conducted as part of a district-wide evaluation by Hanover Bank in
the 1990s; underground sampling and geochemical analysis in the 1970s; limited
underground production in the 1980s; and limited geologic mapping and sampling by
CGI as a preliminary part of the drilling program that is the subject of the present report.
The purpose of this report is to provide a brief summary of the 2019 drilling and
sampling results along with an overview of previous investigations.

Figure 1. Location map for the St. Lawrence mine southwest of Virginia City, Montana.
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GEOLOGY & GEOPHYSICS

The St. Lawrence mine is situated at the southern end of the Tobacco Root Mountains
and is underlain by poly-deformed metamorphic rocks of Archean age (Figure 2). The
Archean rocks are dominated by quartzofeldspathic and hornblende-biotite-garnet
gneisses, with subordinate quartzite, serpentinized peridotite, amphibolite, dolomitic
marble and rare iron formation (Barnard, 1993). Deformation and metamorphism
occurred during two orogenic periods, the first between 2.7 and 2.9 billion years ago
involved metamorphism to upper amphibolite/lower granulite facies, and the second
between 1.6 and 1.9 billion years ago included metamorphism to upper amphibolite
facies (Despotovic, 2000). Pegmatite dikes, along with other small granitic intrusive
bodies of probable Precambrian age can also be found in many parts of the district,
occurring as both concordant and discordant masses (Eimon, 1997).

Figure 2. Regional geology of southwest Montana (modified after Schmidt and Garihan, 1986).

Major faults in the area are northwest-trending strike-slip faults, the most prominent of
which is the Virginia City Fault Zone (Figure 3). These structures have been interpreted
as long-lived zones, reportedly initiated in early Proterozoic time and reactivated several
times with movement in various directions since then (Ruppel and Liu, 2004). The veins
at the St. Lawrence mine are controlled by east to east-northeast trending faults that dip
at approximately 45 degrees to the north. Northwest and northeast trending faults are
also an integral part of the long-active fault systems that have controlled regional
structure, mineralization, and topography in southwest Montana to the present time.
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Figure 3. Geologic map of the Virginia City Mining District (from Ruppel and Liu, 2004).

The timing of the emplacement of mineralized veins in the district is a much-debated
topic. Vein orientations vary from northeast (Kearsarge, US Grant, Silver Bell and St.
Lawrence) to northwest (Pacific and Easton-Pacific) and north (Lucas and Oro Cache).
Recent mapping and radiometric dating have identified a granitic intrusive event in the
district at approximately 100 million years before present (Montana Bureau of Mines
and Geology, Personal Communication, 2019). This and other evidence such as the
metal zoning in the district and its location in the Trans Idaho Porphyry Belt lend support
to the idea that the Virginia City district overall, and the St. Lawrence-Silver Bell vein
systems in particular, are expressions of a porphyry system at depth (Figure 3).
Field mapping conducted by CGI on the St. Lawrence mine property in the autumn of
2019 revealed the probability that the St. Lawrence vein system is offset by a roughly
north-south trending fault (Figure 4). Apparent offset of the vein system is right lateral
and the eastward continuation of the St. Lawrence vein system is offset approximately
200 meters to the south on the east side of the fault as shown in Figure 4.
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Figure 4. Preliminary geologic map showing the results gathered during field mapping.

A VLF-R geophysical survey was conducted for Montana Gold Mining Company Inc.
(now Celerity Subsidiary Corporation), using twelve survey lines, each of which was
oriented northwest-southeast approximately perpendicular to the strike of the vein
system (VanderPoel, 2011). Lines 4E and 5E immediately east of the St. Lawrence
mine are strongly anomalous (Figure 5) and are coincident with the location of the
inferred fault described above, adding support for the hypothesis that the vein system
has been offset by a mineralized fault immediately east of the mine. To our knowledge,
the offset, eastern extension of the vein system has never had any drilling, even though
our surface mapping identified old surface workings and caved underground workings
along the entire length of the offset veins (Figures 5 and 8). The highest gold values
obtained in our limited surface sampling on the property are from this offset, eastern
extension of the veins. Values from these veins range up to 25.7 ppm gold and 232
ppm silver (Figure 8).
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Figure 5. View looking southwest across VLF-R ground geophysical lines showing strong anomalies
along Lines 4E and 5E immediately east of the St. Lawrence mine. The mine is the disturbed area at
the top-center of the field of view and workings along the offset, eastern extension of the veins are
visible along the left edge of the image.

SAMPLING & GEOCHEMISTY

St. Lawrence Consolidated Mining Co. was incorporated in 1962 and hired Ralph E.
Pray to conduct surface sampling and analysis of the St. Lawrence mine area in 1974
(Figure 6). The results showed variable values for gold and silver up to 0.6 opt and 14.2
opt respectively. Values for other metals were not reported.

Figure 6. Sampling and assay results from the St. Lawrence mine (Samples 1 through 10) by R. E. Pray
in October, 1974.
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Lou Manning and Associates Ltd. mapped and sampled the underground workings in
1975 (Figure 7). Nineteen samples were collected from the 150 Level of the mine.
Assay results range from 0.68 ppm to a high of 96.9 ppm gold and average 9.4 ppm
gold. However, a high value of 2.83 opt gold at the west end of the workings remains
un-cut in our calculations of weighted average grade.
The presence of two drifts on each of the two levels as shown in Figures 7 and 12
indicates the presence of at least two sub-parallel veins. Our interpretation of the 2019
drill results indicates the presence of two to four veins depending on how the vein
intercepts are projected between holes. Some of these vein intercepts represent veins
that do not correlate with those in the historic workings. This is shown in the drill hole
cross sections in Appendix 2 of this report.

Figure 7. Map of the St. Lawrence underground workings showing sample locations and values. Gold
and silver values in ounces per ton.

CGI visited the St. Lawrence mine on September 17th, 2019 and collected select and
representative surface samples from small prospects and dumps where veins are
exposed along strike from the mine. Additional samples were collected from prospects
and dumps in the offset portion of the vein system east of the fault described above.
Samples were sent to ALS Labs for multi-element analysis and assay. The assay
results are shown on the map in Figure 8. They show variable gold and silver numbers,
with gold values up to 25.7 ppm and silver up to 232.0 ppm in grab samples from
surface workings and dumps (Figures 5 and 8). The best values are from the offset
eastern extension of the veins southeast of the mine, supporting our hypothesis that the
vein system has been displaced by a north-south trending fault.
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Figure 8. Sample locations and assay results from surface samples collected by CGI on September 17th,
2019.

DRILLING PROGRAM
Figure 9 shows the locations and angles of twelve core holes drilled at the St. Lawrence
mine in November 2019. The drilling program was designed to test the extent of the St.
Lawrence vein system along its strike and dip as well as the dip angle and vein
thickness at depth. Most holes were drilled southward at a minus 45-degree angle in
order to intersect the veins approximately perpendicular to the dip. This is shown in the
drill cross sections presented in Appendix 2. Although the drill intercepts are thought to
be close to the actual thickness of the veins, all thickness values are core thicknesses
and may not represent true thicknesses.
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Figure 9. St. Lawrence mine drilling program designed by CGI.

The vein system is dipping to the north, so by drilling angled holes from pads north of
the mine, we were able to test the down-dip angle and thickness of the vein system and
safely drill beneath the old mine workings (Figure 10).

Figure 10. Schematic cross-section showing two holes drilled from the same location at different
angles.
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The core was transported to a logging and sampling facility in Silver Star, Montana.
After the core was logged, sample intervals were selected for assay and shipped by
FedEx from Bozeman, Montana to ALS Labs in Elko, Nevada for analysis. CGI also
sent standard and blank samples, which were inserted randomly into the core sample
stream for QA-QC tracking. The core was transferred to a secure storage facility in
Whitehall, Montana on February 5, 2020.

SAMPLING PROGRAM
The 2019 drill program totaled 643.59 meters. The core was logged by experienced
CGI geologists, marked for sampling, photographed, and sawed in half using a 12” core
saw. One half of the sampled intervals was retained as a drill archive and the other half
was sent to the ALS laboratory in Elko, Nevada for assay and geochemical analysis.
114 core samples, along with 14 standards and blanks were sent to the lab. The values
for standards and blanks reported by ALS were within the limits of the certified values
guaranteed by the labs providing the samples.

Figure 11. Photograph of a mineralized quartz vein prepared for sampling.

Figure 12. Plan view of Vulcan model for the twelve drill holes in the 2019 drilling program showing
lithologies, vein intercepts (red), the trace of the St. Lawrence inclined shaft, and the historic workings
on the 100-foot and 150-foot levels. See Appendix 1 for a list of abbreviations and Appendix 2 for drill
hole cross sections.

Childs Geoscience Inc., Page | 10

2020

RESULTS
Vein intercepts from the 2019 drilling program ranged from narrow quartz veins
measuring 0.21 meters wide to structural zones with quartz veins and clay gouge
measuring up to 2.8 meters wide. Table 1 shows gold and silver grades and
thicknesses for nine vein zones encountered in the 2019 drilling program that have a
weighted average grade, including internal waste, greater than 1 ppm gold. The
average thickness of these nine intercepts is 1.17 meters and the average weighted
gold and silver values for the nine intercepts are 4.94 ppm and 65.36 ppm respectively.
Copper, lead, and zinc reported strongly anomalous values up to 460 ppm copper, 2060
ppm Zinc, and 7400 ppm lead. Base metals were restricted to the vein zones (Table 2).
Sample
Numbers

From (m)

To (m)

Interval (m)

Au (ppm)

Ag (ppm)

Host

SL19-1C

V993307

15.5

16.5

0.91

2.7

106.0

qvbx

SL19-2C

V993317
V993318

17.2

17.8

0.61

2.0

32.0

qfg-qvbx

SL19-4C-1

V993332
V993333

39.2

41.3

2.1

3.3

40.6

qv

SL19-4C-2

V993341
V993342
V993343
V993344

47.2

49.1

2.0

2.3

57.6

qv-qfg

SL19-5C

V993359
V993360
V993362

47.5

50.3

2.8

2.1

23.0

qv

42.9
47.5
44.7
48.5

43.3
48.4
44.9
49.1

0.40
0.94
0.21
0.61

11.9
4.2
6.1
34.4

276.0
111.0
79.0
130.5

qv
qv
qv
qv

Intercept ID

SL19-10C-1
SL19-10C-2
SL19-12C-1
SL19-12C-2

V993404
V993411
V993431
V993424

Table 1. Summary of significant intercepts from the 2019 core drilling program at the St.
Lawrence mine for veins with weighted average grades greater than 1 ppm. See list of
abbreviations in Appendix 1.
Table 2 includes silver:gold ratios and base metal grades for the nine vein intercepts in
Table 1. Drill holes are listed from east to west from 1C to 12C. Gold grades show a
general increase from east to west while the Ag:Au ratio decreases from east to west.
The highest-grade drill intercept was encountered in SL19-12C (0.61 m at 33.3 ppm
Au), at the western boundary of the drilling program. This high-grade sample was rerun by ALS Global Laboratory and the second assay gave 35.4 ppm gold and 133 ppm
silver. We have used an averaged value for the two assays for this sample of 34.4 ppm
gold and 131 ppm silver.

Childs Geoscience Inc., Page | 11

2020

Intercept ID

Ag:Au

Cu (ppm)

Pb (ppm)

Zn (ppm)

SL19-1C

38.8

110.0

800.0

2060.0

SL19-2C

15.8

230.0

1235.0

1150.0

SL19-4C-1

12.3

194.3

960.0

770.0

SL19-4C-2

25.0

208.7

691.2

586.1

SL19-5C

10.8

103.8

566.8

396.3

SL19-10C-1

23.2

260.0

7400.0

1000.0

SL19-10C-2

26.2

140.0

930.0

480.0

SL19-12C-1

12.8

460.0

5260.0

1990.0

SL19-12C-2

3.8

210.0

3150.0

700.0

Table 2. Weighted average silver:gold ratio and base metal values for significant vein
intercepts.
Additional comparisons were made between assay results for nineteen samples
collected in 1975 from the 150 Level of the St. Lawrence mine; the surface samples
collected during the 2019 field season; and results from the 2019 drilling program. The
average width of 1.17 meters for mineralized vein zones in the 2019 drilling is the same
as the average width for historic channel samples on the 150 Level of the St. Lawrence
mine (Table 3). However, the weighted average gold grade defined by the drilling is 4.9
ppm compared with 9.4 ppm on the 150 Level. Similarly, the weighted average for
silver in the drilling is 65.3 ppm compared with 270.0 ppm on the 150 Level (Table 3).
The average grades of 4.6 ppm gold and 36.2 ppm silver in the surface samples
collected by CGI in 2019 is similar to those for the drill samples (Table 3). However, the
drill intercept encountered in SL19-12C (0.61 meters of 34.4 ppm gold) may have
intercepted a deeper, en echelon, high-grade ore shoot developing to the west.
St Lawrence Vein Study
Vein Width (m) Au (ppm) Ag (ppm)
Historic UG Sampling
1.17
9.4
270.0
Recent Surface Sampling
4.6
36.2
Recent Core Drilling1.17
4.9
65.4
Mineralized veins >1ppm
Table 3. Average vein width and Au-Ag grades from previous underground sampling reported by
Manning (1975), and surface and core sampling by CGI. St. Lawrence mine.

Three voids or historic workings were intercepted in the 2019 drilling program as shown
in Table 4. The drill was able to advance beyond the voids but samples adjacent to
these voids yielded poor recovery.
Hole ID From (m) To (m) Host Rock
SL19-2C
17.8
19.2
qvbx-qv
SL19-3C
4.88
6.4
qfg-peg
SL19-9C
37.95
40.23
qfbg
Table 4. Voids/historic mine workings.

The void encountered in SL19-2C appears to be a stope or drift where 0.61 meters of
quartz vein and quartz vein breccia was drilled on the north side of the 1.4-meter void.
All three of the voids encountered in the 2019 drilling (Table 4) are in areas where we
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have no historic maps showing workings. This indicates that the historic workings
extend deeper and farther to the east than previously recognized.
The lower vein in Hole SL19-12C may actually represent a third vein that projects
beneath the two known veins in the old workings (See Appendix 2). Two previously
unknown veins were also encountered in holes SL19-4C, 5C, 6C, and 8C and these are
interpreted to be sub-parallel to, and 15 meters and 40 meters respectively above, the
known veins (See Appendix 2). These two veins did not contain significant gold
intercepts but these, along with the lower vein in Hole SL19-12C, do indicate that there
are now at least four and possibly five veins in the St. Lawrence system rather than just
the two veins identified in the historical workings. Cross sections showing vein
intercepts for each of the twelve holes drilled in 2019 are attached as Appendix 2 of this
report.

CONCLUSIONS AND RECOMMENDATIONS
Our conclusions and recommendations for a follow-on course of action are presented
below:
•

Although a rigorous economic evaluation was beyond the scope of the
drilling program reported here, the drilling at the St. Lawrence mine
conducted by CGI for African Metals Corporation in 2019 gave assay
results that are lower than grades shown on historical assay maps of the
underground workings. However, gold intercepts up to 34.4 ppm were
encountered up to 40 meters down the dip of the veins from the 150 Level
of the old workings. Also, voids were encountered in the drilling that
indicate that the historical workings are more extensive than previously
known. The limited drilling has clearly demonstrated that the vein system
and mineralization project to depth.

•

The plus 1-ounce intercept at the bottom of Hole SL19-12C is at the
bottom of the westernmost drill hole and we know from surface mapping
that the veins continue off to the west. Interestingly, the highest gold and
silver values for the underground sampling on the 150 Level are also at
the very west end of the old workings (Figure 7). The occurrence of
ounce and multi-ounce grades at the west end of the old workings and at
the west end of the 2019 drill holes may indicate that a high-grade ore
shoot could lie immediately west of the historical workings and the
western limit of the 2019 drill pattern. This extension should be tested by
drilling.

•

There is an untested target east and southeast of the 2019 drilling. This
includes a mineralized fault zone east of the mine that is coincident with
the strongest VLF geophysical response on the property and strong gold
values at surface (Figures 5 and 8). Relatively short holes should be
drilled across this mineralized fault zone to test an obvious near-surface
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target displaying compelling structural control, geophysics, and
geochemistry. This is a high priority next step.
•

The St. Lawrence vein zone is offset by approximately 200 meters to the
south by the fault mentioned above. The eastward continuation of the
vein zone has been traced for approximately 500 meters along strike and
is explored by numerous shallow surface workings. Surface grab
samples gave results of up to 25 ppm gold and 232 ppm silver along this
offset portion of the veins. This undrilled vein zone should be drill tested
although this target is lower priority than the geophysical target mentioned
above and the target west of the 2019 drill pattern.

•

The gold and silver values for the deeper drill intercepts are generally
higher than for shallower intercepts. See for example, Hole SL19- 5C
with an intercept of 7.19 ppm, Hole SL19-10C with intercepts of 11.9 and
4.24 ppm, and Hole SL19-12C with intercepts of 6.09 and 34.4 ppm as
shown in Appendix 2. The holes drilled in 2019 are insufficient to state
with confidence that grade is increasing with depth but there is an
indication that grades may decrease just below the old workings but then
increase again down the dip. Alternatively, ore shoots in the veins may
have a gentle plunge and we may be seeing more than one ore shoot
with depth. In either case, deeper drilling may be warranted.

•

Additional detailed geologic mapping and surface sampling are warranted
to better define the extent and grade of veins and other mineralized
structures on the property. Drilling in 2019 tested only 150 meters of the
approximately 1,100 meters of known strike length along the St.
Lawrence vein system. The Silver Bell mine is located approximately
1,000 meters west of the St. Lawrence head frame and the area between
the Silver Bell and the western limit of the 2019 drilling has had no drilling.
Additional drilling is warranted to test the undrilled sections of the veins.

.
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APPENDIX 1
List of abbreviations:
amph
flt
lamp
peg
qfbg
qfg
qtzite
qv
qvbx
Qal

amphibolite
fault
lamprophyre
pegmatite
quartzofeldspathic-biotite gneiss
quartzofeldspathic gneiss
quartzite
quartz vein
quartz vein breccia
quaternary alluvium

APPENDIX 2
Drill hole plan and cross-sections from 3D Vulcan model:
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