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GEOLOGY OF MINING PROPERTIES IN TISDALE TOWNSHIP,

PORCUPINE AREA

By

S.A. Ferguson^ and Associated Geologists^ 

INTRODUCTION

Tisdale township is located in the central part of the 
Porcupine area and the main centres of population are at Timmins, 
Schumacher and South Porcupine, which are within or partly 
within the township. It is 180 miles by road from North Bay 
to Matheson and an additional 45 miles west from Matheson to 
Timmins*

Production of gold from the mines of the township began 
in 1910 and has continued without interruption until the present 
time. The three largest and best known mines in the township 
are Hollinger Consolidated Gold Mines Limited, Mcintyre 
Porcupine Mines Limited and Dome Mines Limited, but other 
substantial producers are also included. Details of production 
statistics to the end of 1962 are given in the accompanying 
tables. Production of copper from the Mcintyre mine began 
August 5, 1963 and to December 31 amounted to 1,915*022 pounds.

This report contains geological information on mining 
properties in Tisdale township. Surface geological and 
geophysical work was carried out by the writer and two 
assistants in the north half of Tisdale during July and August

1
S.A. Ferguson, Geologist, Ontario Department of Mines, Toronto.

2
B.S.W. Buffam, Consulting Geologist, Moneta Porcupine Mines,

Ltd., 1943.
O.F. Carter, Chief Geologist, Coniaurum Mines, Ltd*, I960. 
A.T. Griffis, Research Geologist, Mcintyre Porcupine Mines,

Ltd., 1961.
T.C* Holmes, Chief Geologist, Dome Mines, Ltd. 
M.E. Hurst, Director, Geological Branch, Ontario Department

of Mines. 
W.A. Jones, Chief Geologist, Hollinger Consolidated Gold

Mines Ltd.
H.C o Lane, Chief Geologist, Preston Mines, Ltd. 
C.S, Longley, Engineer and Geologist, Paymaster Consolidated

Mines, Ltd., 1959.



- 2 -

of 1956 and 1957. At about the same time a compilation was 
started to collect the available surface geological and 
geophysical information for the south half of Tisdale and 
for parts of the adjacent townships of Whitney and Deloro. 
This compilation was supplemented by geological mapping and 
magnetometer traverses made in the south half of Tisdale in 
1958.

During the winters of I960 and 1961 subsurface 
compilations at three selected levels down to approximately 
the 3,900-foot level were made through the mines with one 
additional sheet covering the part of the township with the 
deepest workings. At the same time a Stratigraphic Correlation 
Chart was produced to describe the stratigraphic sections and 
relate the different rock units used in underground mapping. 
In the winter of 1963 cross-sections through all the mines 
and some additional drilling sections were compiled.

In this report the geological descriptions of the 
larger mines have been written by staff geologists or the 
consulting geologist. Unpublished reports to the Ontario 
Department of Mines have been used for some properties. The 
writer has written the property descriptions that were not 
available from either of these sources.

Acknowledgments

Geological work in a large and old mining area 
necessarily involves a great deal of cooperation and 
consequently the writer must acknowledge a great debt 
of gratitude to all his associates. It is worthy of note 
that all the mines of the township have freely contributed 
to this project. I would like to express my thanks to all 
levels of management for their help and support, as otherwise 
completion of this project in its present form would not have 
been possible. In many places individual acknowledgment is 
made on the plans, sections and reports to the company or 
individuals who have been responsible for the work. Special 
thanks are due to Hollinger Consolidated Gold Mines Limited 
for providing the base maps used for plotting.

Statistical data was supplied by T.J* Kelly, Statistician, 
Ontario Department of Mines.
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No maps accompany this report, but the following











TABLE III 

DIVIDENDS AND BONUSES IN CANADIAN DOLLARS FOR THE MINES OF TISDALE TOWNSHIP

YEAR

1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918
1919
1920

1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930

1931 
1932 
1933 
1934 
1935
1936
1937
1938
1939
1940

1941
1942
1943
1944
1945
1946
1947
1948
1949
1950

1951
1952
1953
1954
1955
1956
1957
1958
1959
I960
1961
1962

TOTAL 4,

C on i au rum 
(Newray)

12,000.00

80,923.41

273,044.70
411,381.85
442,678.88
498,013.74

442,678.88
359,676.59
276,674.30
221,339.44
221,339.44
138,337.15
110,669.72
138,337.15 
152,172.20
138,339.80

110,669.72
55,334.86

071,611.83

Dome

400,000.00
800,000.00
300,000.00

416,886.00

478,947.75 
1,191,667.50 
1,430,001.00 
1,906,668.00 
1,906,668.00 
1,906,668.00 
1,191,667.50 

953,334.00 
953,334.00 
953,334.00

953,334.00 
1,239,334.20 
1,716,001.20 
3,336,669.00 
3,813,336.00
3,873,336.00
4,380,003.00
3,893,336.00
3,893,336.00
3,893,336.00

3,893,336.00
3,309,335.60
3,114,668.80
2,920,002.00
2,336,001.60
2,287,334.90
1,995, 334.70
1,654,667.80
1,362,667.60
1,411,334.30

1,460,001.00
1,362,667.60
1,362,667.60
1,362,667.60
1,362,667.60
1,362,667.60
1,460,001.00
1,362,668.00
1,362,668.00
1,362,668.00
1,362,668.00
1,362,668.00

86,612,561

Hollinf

270, 
1,170, 
1,170, 
1,560, 
3,286, 

738,
1,230,
1,722, 
2,214,

3,198, 
3,198, 
3,198, 
3,198, 
4,378, 
5,805, 
6,396, 
5,412, 
3,198, 
3,444,

3,444, 
3,690, 
4,182, 
6,888, 
4,428,
5,412,
5,412,
5,412,
5,412,

;er Mace (Anglo- 
Huronian, Vipond, 
Northcrown)

000 
000 
000 
000 
000 
000 
000
000
000

000 
000 
000 
000 
800 
600 
ooo 67,500
000 
000 
000

000 
000 
000 
000 
000
000
000
000
000

5,412,000

r j -i oj , 4 -1- ~ ,
3,198,
3,198,
2,263,
2,263,
1,722,
1,180,
1,180,
1,180,
1,180,

o o r 085,
ijiso,
1,180,
1,180,
1,180,
1,180,
3, 444,
2, 361,
2,952,
2,952,
2,952,
2,952,

151,661,

000
000
000
200
200
000
800
800
800
800

600
800
800
800
800
800
000
600
125
000
000
000

325 67,500

1,
1*
1,
1,
1,
1,
1,

Mcintyre

541,542.
543,042.
364,028. 
546,042.

546,042. 
548,346. 
558,270. 
783,054. 
798,374. 
798,405. 
798,405. 
798,779. 
804,265. 
798,093.

830,262. 
135,154. 
631,785. 
617,446. 
589,142.
596,000.
595,750.
588,207.
649,615.

45
45
30 
45

45 
06 
54 
00 
06 
23
23 
29
54 
51

87 
99 
30 
24 
18
00
63
03
63

2,637,390.00

2,
2,
2,
2,
2,
2,
0z , 
2,
2,
2,

2,
2,
2,
2,
2,
2,
2,
2,
2,
2,
2,
2,

79,

657,340.
657,340.
657,340.
657,340.
657,340.
615,445.
405,970.
405,970.
405,970.
405,970.

405,970.
397,990.
394,000.
394,000.
394,000.
394,000.
394,000.
394,000.
394,125.
300,369.
326,000.
757,505.

569,430.

00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00

00

Moneta

76,
305,
305,

254,
203,
152,
101,
50,
50,
9 C'J,

)

1,526,

315.80
263.20
263.20

386.00
508.80
631.60
754.40
877.20
877.20
438.60

193.00

316.00

Paymaster

86,290.00
172,580.90
86,290.90

86,290.90
86,290.90
86,290.90
86,290.90

172,581.80

86,290.90

129,439.37
86,290.90

86,291.00

1,251,219.00

Preston

600,000

900,000
600,000
600,000
600,000
540,000
315,000
180,000
180,000
180,000
270,000

180,000
240,000
240,000
240,000
240,000
240,000
240,000

6,585,000





preliminary maps are available separately from the Publications 
Office of the Ontario Department of Mines, Parliament Buildings, 
Toronto 5- Prices for these maps are as shown and Ontario 
orders please add 3 per cent provincial sales tax.

Preliminary Maps

_ The legend and symbols applicable to the following
geological maps and cross-sections are on a separate 
sheet. (50 cents).

P. 5 Tisdale Township, northwest quarter, District of Cochrane. 
Scale, l inch to 500 feet. Geology and geophysics 
by S.Ao Ferguson and J.S. Barnby, 1956, 1957 (issued 
1959)* (50 cents).

P. 6 Tisdale Township, northeast quarter, District of Cochrane. 
Scale, l inch to 500 feet. Geology and geophysics 
by S.A. Ferguson and J 0 S. Barnby, 1956, 1957 (issued 
1959)o (50 cents).

P. 7 Tisdale Township, southwest quarter, District of Cochrane. 
Scale, l inch to 500 feet. Geology and geophysics 
by S.A. Ferguson and assistants, 1957, 1958, revised 
I960 (issued I960). (50 cents).

P. 8 Tisdale Township, southeast quarter, District of Cochrane. 
Scale, l inch to 500 feet. Geology and geophysics 
by S.Ao Ferguson and assistants, 1957, 1958, revised 
I960 (issued I960). (50 cents).

P.106 Tisdale Township, southwest quarter, District of Cochrane, 
Subsurface No. l, approximately 1,000-foot level. 
Scale, l inch to 500 feet. Geology compiled by 
SoA. Ferguson, I960, 1961 (issued 1961). (50 cents).

P.107 Tisdale Township, southwest quarter, District of Cochrane, 
Subsurface No. 2, approximately 2,000-foot level. 
Scale, l inch to 500 feet. Geology compiled by 
SoA. Ferguson, I960, 1961 (issued 1961). (50 cents).

P.108 Tisdale Township, southwest quarter, District of Cochrane, 
Subsurface No. 3, approximately 3,900-foot level. 
Scale, l inch to 500 feet. Geology compiled by 
ScA. Ferguson I960, 1961 (issued 1961). (50 cents).

P.109 Tisdale Township, southeast quarter, District of Cochrane, 
Subsurface No. l, approximately 1,500-foot level. 
Scale, l inch to 500 feet. Geology compiled by 
S.A. Ferguson, I960, 1961 (issued 1961). (50 cents).
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P.110 Tisdale Township, southeast quarter, District of Cochrane, 
Subsurface No. 2, approximately 3 9 000-foot level c 
Scale, l inch to 500 feet. Geology compiled by 
S.A. Ferguson, I960, 1961 (issued 1961). (50 cents).

P.Ill Tisdale Township, southeast quarter, District of Cochrane, 
Subsurface No. 3, approximately 3,900-foot level. 
Scale, l inch to 500 feet. Geology compiled by 
S.Ac Ferguson, I960, 1961 (issued 196l). (50 cents).

P.112 Tisdale Township, part of south half, District of Cochrane, 
Subsurface No. 4j approximately 5,500—foot level. 
Scale, l inch to 500 feet. Geology compiled by 
S.A. Ferguson, I960, 1961 (issued 1961). (50 cents).

P.113 Tisdale Township, District of Cochrane, Stratigraphic 
Correlation of the Sections of the Tisdale Group* 
Compiled by R.M. Ginn, I960 (issued 1961). (50 cents).

P.171 Tisdale Township, District of Cochrane. Geological
cross-sections of mine workings and drilling sections 
by mining companies. (Additional sections and com 
pilation by S.Ao Ferguson, 1962). Scale, l inch to 
500 feet. Sections l and 2: Moneta; Hollinger 
Consolidated; Consolidated Gillies Lake, etc., (issued 
1963)* (50 cents).

P.172 Tisdale Township, District of Cochrane. Geological cross- 
sections of mine workings and drilling sections by 
mining companies. (Additional sections and compilation 
by S.A. Ferguson, 1962). Sections 3, 4, 5, 10: 
Mcintyre Porcupine;Carium (Coniaurum); Kayorum. Scale 
l inch to 500 feet. Fuller claim (only at scale l 
inch to 100 feet) (issued 1963). (50 cents).

P.173 Tisdale Township, District of Cochrane. Geological cross- 
sections of mine workings and drilling sections by 
mining companies. (Additional sections and compilation 
by S.A 0 Ferguson, 1962). Sections 6, 7, 8, 9: 
Paymaster; Dome; Preston. Scale, l inch to 500 feet 
(issued 1963). (50 cents).

Coloured Geological Map

47a Porcupine Area, District of Cochrane. Scale l inch to 
2,000 feet. Geology by M.E. Hurst, 1935, 1936, 1937 
(issued 1939). (50 cents).
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DESCRIPTION OF PROPERTIES 

AUGDOME EXPLORATION LIMITED 

Location and Ownership

Augdome Exploration Limited owns a group of 14 claims in 
Tisdale township, lying south of Dome and east of Preston. 
This property was acquired from New Augurita Porcupine Mines 
Limited in 1957. New Augurita was incorporated in 1936 and 
took over the holdings of Augurita Mines.

Development

Sixteen diamond drill holes were put down during 1936 and 
1937 with a total length of about 5,600 feet. The 1050-foot 
level of the Preston East Dome was extended to the boundary 
and for 40 feet into the Augdome property in 1941. Six 
underground drill holes with a combined length of 1,790 feet 
were fanned out from the end of the level. An additional 24 
surface drill holes with a total length of about 12,000 feet 
were drilled during the winter of 1943-44. Drilling was 
resumed in the Fall of 1944 and continued throughout the next 
summer when 30 more holes were drilled. Records for seven of 
the holes give a total footage of 4,470 feet. Also during 
1945 a magnetic survey was made of 10 claims on the western 
side of the property. A resistivity survey was made over 
six claims in August 1949, and an additional 13 holes were 
drilled to check the results of the survey. Drill logs for 
seven of these holes give a total length of about 9,000 feet.

Diamond Drilling Objectives

Drilling on the most westerly claim in 1936 intersected 
a zone containing quartz-carbonate stringers in serpentinite 
in two holes 150 feet apart, near the boundary with Preston 
East Dome. One hole contained a core length of 30 feet that 
assayed 0.15 oz. gold per ton, and the other contained a core 
length of 30 feet that assayed 0.25 oz. gold per ton. A great 
deal of additional drilling has been done near these higher 
grade intersections in order to check the gold content and 
in an effort to extend the zone along the strike. J.F. Wright



(1945) states:

~ 6 - 

l

"The drilling cut the deposit from 125 to 350 feet in depth 
for a length of 340 ft., the average true width of the indicated 
ore zone is considered to be from 13 to 17 feet with an indicated 
grade of $4.50 (0.13 oz.) to $6.00 (0.17 oz.)"

Other drill holes explored the northern sedimentary band 
to the north of the road to the Dome sand claims. Some holes 
cross-sectioned the drift-covered valley along Porcupine Creek. 
Four holes southeast of Porcupine Creek explored the trachyte 
and the contained bands of cherty iron formation.

Geology and Structure

Porcupine Creek flows northeast across the claims and has 
a shallow valley from 850 to 2,000 feet in width where no 
bedrock is exposed. The rocks to the northwest of the valley 
strike northeast and the dip varies from vertical to 60 0 N C W 0 
The country rocks consist of uniform basalt with associated 
pillow lavas and flow top breccia. These rocks are partly 
overlain by Keewatin sedimentary rocks consisting of thin- 
bedded argillite and greywacke.

To the southeast of Porcupine Creek the rocks are uniform 
basalt which is overlain by trachyte, and trachytic 
agglomerate and rhyolite tuff with bands of cherty iron 
formation. Drilling has shown that the trachytic member 
is overlain by Keewatin sedimentary rocks in the normal 
stratigraphic sequence.

Bands of peridotite now altered to serpentinite have 
been intruded into the trachytic agglomerate and into the 
sedimentary rocks. Two diabase dikes strike northwest and 
cut all the country rocks.

In the rocks to the northwest of Porcupine Creek the 
synclinal areas are marked by the presence of bands of 
sedimentary rocks. One small sedimentary trough crosses the 
northwestern part of the claim group and drag folds indicate

l
J.F. Wright - Private Report to New Augurita Porcupine Mines 

Limited, August 16, 1945.
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a plunge of 400N.E. From underground drilling at Dome mine 
this sedimentary trough is known to maintain the same width 
as that exposed on surface and to extend vertically to a depth 
of at least 5*000 feet. The sedimentary rocks along the 
southeastern edge of this outcrop area should also mark a 
synclinal area.

In the southeastern part of the claim group the trachytic 
agglomerate member is widespread. This is believed to be 
due to repetition by folding and to a gently undulating plunge. 
Little structure can be observed in the agglomerate itself 
but the cherty iron formation provides stratigraphic markers.

Two major faults cross the claims. The Destor-Porcupine 
fault is believed to be marked by altered peridotite intrusives 
that have been intruded along the fault zone although the 
intrusives have also in places spread into the adjacent rocks. 
Within this claim group the altered peridotites near the fault 
are enclosed in Keewatin sedimentary rocks. The Burrows- 
Benedict fault strikes north and offsets the Destor-Porcupine 
fault, and also truncates the northeastern extension of the 
andesite-sedimentary belt. The apparent horizontal displacement 
is such that the eastern fault block has been moved towards 
the north about 3,000 feet.

The gold-bearing zone with associated stringers of quartz 
and carbonate was found to lie within the serpentinite. It 
occupies a position near the northwestern edge of the altered 
intrusive. 
Sources: 
O.D.M. File (Geological Branch, Timmins)

T-282 Geological plan, diamond drilling plan, diamond
drill logs, magnetic contour plan, report on
resistivity survey, and private report by J.F.
Wright to New Augurita Porcupine Mines Limited,
August 16, 1945.

Porcupine Mines Manual 1938-1939, Northern Directory Company 
1939? New Augurita Porcupine Mines Ltd., p. 75*

AUGUST PORCUPINE GOLD MINES LIMITED 

Location and History

August Porcupine Gold Mines Ltd. (inc. 1945) owns a group 
of 4 claims in the southwest part of Tisdale township. Its 
holdings adjoin the Hollinger Consolidated on the south side



and consist of the S.W.:j, 82, lot 8, concession II, the S.E.^, 
82", lot 9j concession II, the N.W.^, N^r, lot 8, concession II, 
and the N.E.4, N2, lot 9, concession I. The property has 
previously been held by Success Gold Mines Company Ltd., 
Triumph Mines Ltd., Porcupine Goldacre Mines Ltd., and Porcupine 
Success Gold Mines Ltd.

Development

Development by previous operators has been chiefly confined 
to the vicinity of the Alma vein which outcrops on the northwest 
claim about 250 feet south of the Hollinger boundary. In 1916, 
a two—compartment shaft, inclined at 62 0 N. was sunk by Triumph 
Mines Ltd. in the vicinity of the vein (O.B.M., 1916, p.103) 
and about 100 feet of drifting and crosscutting was done on the 
100-foot level. Later the shaft was deepened to 315 feet and 
310 feet of lateral work was completed on the 300—foot level. 
Some underground drilling was done but no record of the work is 
available.

During 1923-24 four holes were drilled on the north claims 
and three holes on the southeast claim, the total footage being 
8,300 feet (O.D.M., 1925, p.63). A shaft said to be 35 feet 
deep was sunk midway along the boundary between the southwest 
and southeast claims on a lens of quartz in rust-weathering 
carbonatized lava. About 250 feet south of the shaft there is 
a 60-foot trench which intersects a pyritic zone 15 to 20 feet 
wide. The northwestern claim was prospected by a grid of 
trenches at 100-foot intervals laid out in a north-south and 
east-west pattern.

Exploration in the vicinity of the Alma vein was resumed 
in 1945. The former surface workings were cleaned out and 
additional stripping and test pitting was done at intervals 
for a total distance of 1,000 feet along strike. Three 
diamond drill holes totalling 1,069 feet of drilling were put 
down along the vein zone. An additional 3,8?0 feet of drilling 
was done in four holes in an effort to cross-section the 
property along the north-south centre line. In 1952 the 
property was geologically mapped, bulldozer stripping was done 
and all the main vein occurrences were channel sampled.

Geology

The property is underlain by flows of the Vipond Sub-Group 
In the southwestern claim the flows face toward the northeast
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and 99 flow, V.8 flow, V.10A flow and V.10B flow are present 
in sequence. Three other main bands of V.10B flow cross the 
claims farther to the northeast and are believed to outline 
minor fold axes in a complex synclinal structure. The strike 
varies from east-west to N.60*W. and the dip is believed to 
be generally toward the north at angles from 55* to nearly 
vertical.

GeL. Holbrooke (1952) describes the Alma vein as follows: 
"The vein consists of two overlapping parts, an eastern and a 
western section. The western section consists of a lode or 
zone of quartz filled tension fractures trending about N.80*W. 
with individual veinlets striking N.20 0 E. to N.10 0We with 
flat dips in both directions. The lode zone has a width of 50 
feet and has been traced for 375 feet on strike.

The eastern section consists of a narrow bluish quartz 
vein which has been traced on an irregular N.80 0 E. trend for 
550 feet, with the western 100 feet cutting into the eastern 
part of the lode zone. This vein has a width from 2 to 8 
inches except near its eastern end, where a drag folded or 
arching section attains an overall width of some 20 feet. It 
is in the eastern end of this vein that the incline shaft has 
been sunk several years ago, and a limited amount of lateral 
work done on the 300-foot level. The underground work plus 
drill holes A4 and A5 indicate a north dip of about 75 degrees 
and an easterly plunge to the vein."

n . . . . . . the gold content of the western section is
essentially nil, as is the western end of the blue-grey vein. 
However, the extreme eastern folded part of the vein near the 
old shaft shows a length of 120 feet where visible gold is 
common and where values up to 4.64 ounces across 1.6 feet are 
obtained. With visible gold and erratic high assays present, 
weighted averages are not reliable. However, for what it is 
worth the uncut average of this 120-foot length of vein is 
0.60 ounces across 2.2 feet."

Sources:

Hurst, M,E.
1945: August Porcupine Mines Limited, private report 

to the Ontario Department of Mines, 1945*

O.B.M.
1916: Report Vol. 25, pt. l, 1916, p. 103.

O.D.M.
1925: Report Vol. 33, pt. 7, 1924, p. 63.

O.D.M. File (Geological Branch, Timmins)
T-230 Private report to Porcupine Success Gold Mines 

Limited, 1924.
Private report to August Porcupine Mines Limited, 1952
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CARIUM MINES LIMITED 
(formerly Coniaurum Mines Limited)

By O.F. Carterl 

HISTORY AND DEVELOPMENT

The property consists of 19 claims lying to the northeast 
of Mcintyre Porcupine Mines and covering the eastern extension 
of the Hollinger-Mclntyre ore zone for a length of over one mile. 
The Company's original holdings were the result of the con 
solidation of one previous producing property, the Newray, and 
two prospects, the Goldale and the Armstrong-Booth. Four claims 
across the south to the property were acquired at later dates. 
The present Company was formed in 1922 under control of the 
Coniagas Mining Company.

Previously the Rea Mining Company (later the Newray Mining 
Company) had sunk a shaft to 400 feet on a surface showing and 
in the years 1913 to 1918 had produced 7,084 ounces of gold 
from 14,804 tons of ore. The property was idle from 1918 to 
1922. In that year the new company carried out a diamond drill 
program from surface and later sunk a new shaft to 1,000 feet 
to the west of the Newray shaft. Milling operations were 
commenced on July l, 1928, and have continued without interruption 
up to the present time. In 1929, following re-organization, 
control of the Company passed to Ventures Limited of Toronto, 
where it has remained.

The mine has been developed to a vertical depth of 5,500 
feet and is serviced by a main surface shaft and three underground 
shafts. A second surface shaft to 1,000 feet, and a fourth 
underground shaft are not now in use except for ventilation. In 
addition to the above, a shaft was sunk on Central Porcupine 
property adjacent to the south Coniaurum boundary to a depth of 
1,300 feet below the Coniaurum 5,500-foot level. The work here 
is described under the section on Central Porcupine.

l
Chief Geologist, manuscript received Nov. 28, I960, 

supplementary section received January 27,
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Operating Statistics 1928-1959

Tons Ore Milled - 4,203,502( 1 )

Gold Produced - Ounces - 1,053,594

Silver Produced - Ounces - 186,714

Gross Value of Production - $35,035,388

Operating Profit ~ $ 6,803,547

Dividends Paid - $ 4,071,612

Summary of Work Completed 1924-1959

Shaft Sinking - 10,912 feet

Crosscutting and
Line Driving - 126,296 "

Drifting - 109,607 "

Raising - 116,537 "

Diamond Drilling - 924,161 "

GENERAL GEOLOGY 

Ages and Types of Rocks

Keweenawan - Quartz diabase dikes.
Algoman - Quartz porphyry intrusive] the

veins are probably late Algoman. 
Keewatin - Lava flows and narrow tuffaceous

sediments.

l
At December 31, I960, Coniaurum was operating on a salvage 

basis with a few months ore remaining to be treated.
On August l, 1961, underground production ceased, and the 

mill operated until August 9, 1961 (Ontario Dept. Mines, 
Ann. Rept. for the Year 1961, Vol. 71 (1963), p. 20, 
Carium Mines (Limited).
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BRIEF DESCRIPTION OF ROCK TYPES

Diabase Dikes; Two quartz diabase dikes traverse the 
property in a north-south direction, cutting all formations 
including veins.

Porphyry Intrusive: The porphyries are of the quartz 
feldspar(sodic)variety, extensively metamorphosed, with 
alteration advanced in most cases to the stage where the 
feldspars are completely dissolved, leaving a well sheared 
matrix containing rounded quartz Tt eyes Tt . Alteration is most 
extensive in the smaller bodies and in the narrow protuberances 
from the larger masses, with the cores of the larger masses 
usually being fresher and showing at least shadow feldspar 
outlines.

Lava Flows; The lavas are divided into two main groups 
for mapping and structural interpretation.

(1) Massive Andesites: These are locally called greenstones 
and are uniform, medium-to coarse-grained lavas, devoid of 
pillow structure, amygdules or spherules. Most of the greenstones 
not adjacent to the ore zones or the porphyries are dark green 
and chloritized 0 Along the ore zone and adjacent to the 
porphyries the greenstones are frequently altered to what is 
termed locally "dacitic greenstone". This alteration gives 
the greenstone a grey siliceous appearance and transforms it 
into a harder, more brittle and competent rock that fractures 
well and favours vein formation.

(2) Pillow Lavas: These are usually finer grained types of 
andesite, often well sheared and in most occurrences showing 
pillow structure and containing amygdules. Pillow lavas range 
in colour from the dark green of the chloritized variety to 
the light grey and buff of the carbonatized types. Dacitic 
alteration is also sometimes found in the pillow lavas. 
Included here also are the V-8 and V-10-B flows of the Vipond 
Sub-Group as named and described in the Hollinger mine.

Interflow Sediments; Narrow interflow sediments are 
present in the Vipond Sub-Group and have been observed from 
surface to the 2,300~foot elevation. They are of a carbonaceous 
to graphitic nature, up to ten feet in width with an average

l
Supplementary section of report received January 27, 1964
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of about four feet, and are continuous for great lengths both 
on strike and on dip. They pinch out and reoccur with no 
apparent control. The most prevalent occurrences are 
associated with "99 !t greenstone where the top and bottom 
of the flow have associated carbonaceous horizons over the 
greatest strike lengths and to the greatest depth noted in 
the mine. Other flows higher in the series, particularly 
the V-10-B Chicken Feed horizon, also have carbonaceous 
contact bands but with less continuity. Where the horizons 
are highly graphitic there is little evidence of sedimentary 
structure. Elsewhere bedding parallel to the general strike 
has been observed, usually where the width is greater than 
average, with the beds having a tuffaceous appearance. In 
some places narrow flow top breccias have been impregnated 
with carbonaceous material, which appears to blend into the 
associated flows for a short distance.

Quartz bands and stringers occur locally within the 
interflow horizons, some of which are gold bearing and 
have been mined profitably. Crystalline pyrite is commonly 
present and also nodular pyrite and some marcasite. These 
are not gold-bearing unless associated with quartz veining*

GENERAL STRUCTURE

The Coniaurum mine is situated on the north limb of the 
main Porcupine syncline. The ore zone is roughly parallel 
with and about 6,500 feet north of the synclinal axis. A 
short distance north of the ore zone is the Hollinger anticline, 
Along this axial line all the flows on their eastward 
continuation are thrown sharply back to the west for a 
considerable distance. This secondary fold on the flank 
of the main syncline and adjacent to the porphyries and the 
ore horizons is the major flow structure of the immediate 
area. In the Coniaurum the anticlinal structure is normal; 
the flows on the south side dip southward from surface and 
on the north side dip northward. The anticlinal axis position 
has been identified on the 3,500-foot level and from surface to 
this depth the axis dips north at 75* (see section). Below 
3,500 feet the axis appears to steepen. The anticline plunges 
eastward at 45* from surface to 1,000 feet, with information 
lacking below this elevation.

The flows in the ore zone, consisting of interbedded 
massive andesites (greenstones) and pillow lavas, strike in a 
general N.65 0 E. direction and dip approximately 70*S. to 3,000 
feet. Below this the flows flatten in dip to the south.



- 14 -

Individual flow units tend to lens out along the strike but 
the general series can be traced southwestward through Mcintyre 
and correlated with the units in the Hollinger, particularly in 
the vicinity of the V-8 spherulitic key flow and the underlying 
"99 ft greenstone.

In the flows on the south side of the Hollinger anticline 
several distinct subsidiary folds occur at widely separated 
points along the ore zone and at various depths. These 
subsidiary or secondary foldings vary in extent from true 
folds, in which the flows involved are thrown back a considerable 
distance, to small monoclinal warpings. Following the pattern of 
the major structure, the minor folds plunge eastward* Accurate 
plunge angles on minor folds are often difficult to determine 
because in some cases a folded area lies in the path of a porphyry 
intrusive stock and has been largely replaced, leaving only a 
series of "off-striken flow units adjacent to the porphyry or 
in a bay between two tongues of porphyry. When such folding 
occurs, and involves competent dacitic flows, it is important 
economically as in the No. 2 Shaft mining area between the New 
Northern and Winze porphyry masses around the 3,500-foot level.

Intruding into the south limb of the anticline with its 
south-dipping flows and minor foldings is a series of porphyry 
bodies of very irregular shapes. These porphyries strike more 
easterly than the flows, are almost vertical in dip, and rake 
eastward. The ore zone follows the porphyries rather than any 
particular flow unit, and a flow that is host to ore fractures 
at one elevation diverges from the ore zone with greater depth, 
and the next underlying flow unit comes into the ore zone.

At the surface there is only one porphyry stock outcropping, 
a mass measuring about 1,400 feet by 700 feet and roughly 
triangular in plan. With depth other porphyry bodies begin 
to appear along the general ore zone and these increase in size 
with descent. On the 5,500-foot level, five bodies that appeared 
as separate masses higher up have united and become one mass. 
The outlines of the bodies as mapped higher up can still be 
observed in some cases, but connecting arms have formed and are 
growing in size with depth.

The large Pearl Lake Porphyry mass enters Coniaurum from 
Mcintyre at about a depth of around 3,000-feet, and at 5,000 
feet extends over 2,000 feet into the property.

Most of the porphyries plunge eastward at angles roughly 
in agreement with the plunge of the folds in the lavas. The 
Coniaurum stock is an exception, having a plunge of 60 0 . 
From the surface to a depth of one mile the centre of this 
stock has moved 3*000 feet in a N.70 C E. direction.
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ORE OCCURRENCE 

Description of the Veins

The ore comes entirely from veins of the fracture-filling 
type. The veins are composed largely of quartz and carbonates 
(ankerite or calcite) and may commonly contain smaller amounts 
of chlorite, sericite, or tourmaline. The gold is deposited 
along seams and fractures in the vein material in the free 
state and in intimate association with the common sulphides 
(largely pyrite). Wall rock mineralization and silicification 
is commonly present extending a short distance into the walls 
of the veins.

Throughout the mine the gold-bearing veins vary greatly 
in size and extent. The larger veins in general dip steeply 
north, have fairly narrow widths and extend vertically three 
or four times their horizontal length. The normal vein strike 
is N.65* - 75*E 0 , thus paralleling the general strike of the 
flows. In addition to these major ore fractures many smaller 
veins and vein zones, in a wide variation of strike and dip 
attitudes, have been mined, particularly in the 68 vein zone 
in "99" greenstone between the 1,000 and 2,300-foot elevations, 
and adjacent to the porphyry contacts in the No. 2 shaft area.

Origin of Vein Fractures

The vein-filled fractures appear to be related structurally 
and probably genetically to the porphyry. The formation of 
fractures appears to be a function of the relative competency 
of adjacent flow horizons on the flanks of the porphyries, and 
in the deep re-entrant bays and islands in and around the 
porphyries. It is evident that the dynamic action of the 
intruding porphyry caused fractures to form in the more brittle 
flows, and the subsequent cooling and settling of the intrusive 
allowed the fractures to remain open. The same settling and 
shrinking also caused deep-seated fracturing within the porphyry 
stocks adj'acent to the margins, and these fractures served as 
channels for later vein forming solutions.

Zoning of Veins

At depth in the mine there is a greater tendency for ore 
fractures to occur well within the porphyry. Considered in
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the vertical sense there is a definite suggestion of zoning 
in the spatial relationship of veins to the porphyry.

From surface to 2,000 feet the vein fractures range out 
to 600 to 700 feet from the porphyry. With less crustal 
weight near the surface the fractures opened by the dynamic 
action of the intruding porphyry apparently spread out farther 
and succeeded in staying open until the time of ore deposition,

From depths of 2,000 to 4,500 feet the most common type 
of vein occurrence is the filling of a fracture branching out 
from or up from a porphyry contact. The fracture may run 
into the porphyry for a short distance, split, and die out. 
Such fractures range in length up to about 500 feet, but 
many are very short*

Below 4 j 500 feet gold-bearing veins occur within the 
porphyry. These are still ore fractures adjacent to the 
porphyry contacts, but in contrast to higher elevations 
similar fractures persist within the porphyry. With the 
added rock pressure at depth, fractures evidently did not 
form as readily as in the surrounding schists or, if formed, 
were not allowed to remain open until the time of vein 
formation. The secondary fractures that formed within the 
porphyries on cooling, when later serving as vein solution 
channels, probably could not discharge their solutions into 
the enclosing schists and the solutions were trapped within 
the porphyries and deposited veins there.

FAULTING

Faulting is not extensive in Coniaurum, but faults of 
both pre-ore and post-ore age are observed.

The largest fault is an east-west striking post-ore 
thrust fault that dips flatly to the north and crosses the 
ore zone at about 1,000 feet below surface, with the hanging 
wall side displaced 90 to 100 feet in a direction normal to 
the strike. Veins displaced by this fault have been readily 
located.

Other faults having modest displacements (seldom over 
10 feet) occur along the vein zone, diminishing in number 
and size with depth. They fall almost without exception into 
a group featuring normal movement, northeast-southwest strike, 
dips at about 60*S 0 E., and usually right-hand offset.
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Pre-ore faulting is most readily seen in the ore zone 
where several vein systems follow and branch laterally from 
tight fault cracks.

Sources:

Burrows, A.G.
1925: The Porcupine Gold Area (Fourth Report);

Ontario Dept. Mines, Vol. XXXIII, 1924, pt* 2, 
pp. 8-9, p. 70 (Newray).

Carter, O.F.
1948: Coniaurum Mine in Structural Geology of Canadian

Ore Deposits, Can. Inst. Min. Met. pp. 497-503*

Porcupine Mines Manual 1938-1939, Northern Directory Company 
1939: Coniaurum Mines Limited, pp. 49 9 50.

CENTRAL PORCUPINE MINES LIMITED 

History

Central Porcupine Mines Limited was incorporated in 
December 1933 and at that time acquired 13 claims located 
in lots 5, 6 and 7, concession II. Gold Centre Porcupine 
Mines (formerly Boyce Syndicate) held 4 claims, Parmac 
Porcupine Mines Limited 2 claims, Dignam group 3 claims and 
Digby Vet group 4 claims. The Canadel claim adjoining the 
group on the south was purchased in 1936. In I960, six of 
these claims were sold to Mcintyre Porcupine Mines Ltd. and 
4 claims were sold to Dome Mines Ltd. with the company 
retaining the balance of the group. For convenience the 
group is described as it formerly existed as all surface 
and most of the underground development referred to in 
this report has been done by this company.

Development

The early exploration of the property was by trenching 
and two shallow shafts were sunk on quartz veins. Farther to 
the southeast on the south side of the railway an adit was 
driven southward into the hillside.



~ 18 -

During 1936, 1937 and 1941, the southern and eastern 
part of the group was explored by surface diamond drilling* 
In 1947 and 1948 eight additional holes were put down in the 
northwestern claims.

In 1934 an agreement was entered into with Coniaurum 
Mines Ltd. whereby exploration of the northwestern part of 
the property was to be carried out by means of a crosscut 
from the 1,000-foot level of Coniaurum's Goldale shaft* As 
shown on the 1,000-foot level plan the crosscut extended 
southeast to the Central Porcupine boundary. A further 
3,750 feet of crosscutting was done within the Central 
Porcupine claims. Underground diamond drilling from this 
level explored the rocks adjacent to this crosscut for a 
distance of about 1,000 feet to the north, south and east.

A further agreement was made with Coniaurum Mines in 
195L The plan was to explore the northwest claims at the 
7,000-foot horizon by an internal shaft from an extension of 
the Coniaurum 5,500—foot level. Work on this project was in 
progress from 1951 to 1956. On the 5,500-foot level 2,097 
feet of crosscutting was done to reach the projected shaft 
location, which was 200 feet south of the Coniaurum - Central 
Porcupine boundary. The subshaft was sunk 1,348 feet and on 
the 6,800-foot level a crosscut was driven for 963 feet in 
a southerly direction. Supplementary crosscutting and raising 
was necessary to establish the underground hoistroom and 
subshaft installations.

Some 19,941 feet of underground drilling was done in 
conjunction with this mining project. Eleven holes were 
drilled below the 6,800-foot level. Of these eight were 
completed to their objective of crossing the schists and 
entering the Pearl Lake porphyry in the potential ore zone. 
Three holes were lost in a talc-chlorite fault zone around 
the 7,200-foot horizon. A long flat hole was drilled from 
the southface to a depth of 1,207 feet.

Geology

The rocks exposed at the surface all are younger than 
the Vipond Sub-Group and consist of the overlying Gold 
Central Sub-Group trachytic agglomerate, and Keewatin 
sedimentary rocks with one narrow diabase dike. Timiskaming 
conglomerate has been located by some drill holes. From the 
surface outcrops, diamond drilling and the projection of the 
underground geology to surface the fold pattern of the western 
end of the Porcupine syncline is fairly well known. Two 
synclinal axes with an intervening anticlinal axis cross the
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property in an east-west direction. From surface to the 
1,000-foot level the structure plunges at 33*S.E.

On the 1,000-foot level the top of V.10B chicken feed 
pillow lava is exposed in the crosscut 240 feet south of the 
Coniaurum boundary. The other rocks intersected in the 
crosscut and underground drilling are the downward extension 
of the surface exposures of the Gold Centre lavas, trachytic 
agglomerate and Keewatin sediments.

On the 6,800-foot level the Acme porphyry lies almost 
entirely within the northwestern claim of the Central 
Porcupine group, and the Pearl Lake porphyry is partly 
within the claim. The associated country rocks are mainly 
uniform coarse-grained basalt with some zones of pillow 
lava.

Exploration Objectives

Trenching and shaft sinking investigated the quartz 
veins and quartz stringer zone on the northwestern claim. 
Surface drilling done before 1947 and work on the 1,000-foot 
level was in the nature of general exploration with particular 
attention directed to investigation of the trachytic agglomerate 
which was considered to be a similar rock type to the Porcupine 
porphyries. The surface drilling in 1947 and 1948 explored 
a vein zone adjacent to V.10B pillow lava. The subshaft and 
6,800-foot level was laid out to investigate the Acme and Pearl 
Lake porphyries and adjacent rocks which have carried gold- 
bearing veins farther up the plunge. This deep exploration 
intersected gold values of ore grade but no strong vein structures 
were located.

The following excerpt is taken from the annual report of 
Mcintyre Porcupine Mines, Limitedr^

"The 5975 level was driven eastward into ground purchased 
from Central Porcupine Mines, Limited and some ore has been put 
in sight. A drive to develop the same section is under way on 
the 6125 level."

l
Mcintyre Porcupine Mines, Limited, Annual Report 1961,

p. 6, released for the annual meeting on May 10, 
1962.
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Sources:

Hurst, M.E.
1945s Central Porcupine Mines Limited; private report 

to the Ontario Department of Mines.

Mcintyre Porcupine Mines Limited, Annual Report, 1961. 
1962: See page 6.

O.D.M. File (Geological Branch, Timmins)
T-125 Surface geological and drilling plans,

geological plan of the 1,000-foot level, 
geological plan of the 6,800-foot level, diamond 
drill logs and sections.

Private report by 0 0 F. Carter on the Coniaurum - 
Central Porcupine joint shaft project, 1956.

Porcupine Mines Manual 1938-1939, Northern Directory Company 
1939s Central Porcupine Mines Limited, p. 47.

CONSOLIDATED GILLIES LAKE MINES LIMITED

This Company holds 761 acres located to the north of 
Hollinger and west of Mcintyre* The six southern claims were 
held prior to 1922 by Rochester Consolidated Mines Corporation, 
between 1922 and 1928 by Canadel Gold Limited, a subsidiary of 
Canadian Gold Mines Corporation which was a subsidiary of 
British Porcupine Development Company and from 1928 to 1933 by 
Porcupine United Gold Mines Limited. In 1933 Gillies Lake - 
Porcupine Mines, Limited acquired the property and in 1938 
took over an additional 13 claims adjoining the property on 
the north which previously had been held by Empire Gold Mines, 
Limited. These 13 claims included ground formerly held by 
Porcupine Whelpdale Mines Limited (Ontario Bureau Mines, 1918, 
p.113; 1919, p.128) and Porcupine Gold Ridge Mining Company. 
At the same time control of Gillies Lake - Porcupine Mines, 
Limited was taken over by interests associated with Paymaster 
Consolidated Mines Limited. The Company name was changed to 
Consolidated Gillies Lake Mines Limited in 1953.

Development

During 1917-18 a 2-compartment shaft was sunk to a depth 
of 114 feet by Porcupine Whelpdale Mines Limited (O.B.M. 1918, 
p.114). Drifts are reported to extend for 80 feet to the east 
and 26 feet to the west (O.B.M., 1919, p.128). A shaft reported
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to be about 100 feet deep, was sunk by previous operators near 
the western boundary of the Porcupine Gold Ridge Property*

A 2-compartment shaft was sunk in 1923 and 1924 near the 
southwest end of Gillies Lake by Canadel Gold Limited. The 
shaft was completed to a depth of 940 feet and levels were 
established at 100 feet, 300 feet, 500 feet, 800 feet and 925 
feet (O.DoMa, 1925, p.42). About one mile of lateral development 
was done before operations were discontinued in December 1924 
(OcD.Me, 1926, pp.117-8). Porcupine United Gold Mines Limited 
re-opened the mine, erected a mill and carried on operations 
from 1928 until 1931. Gillies Lake - Porcupine Gold Mines 
Limited carried on mining and milling operations between 1935 
and 1938.

Seven holes with a total footage of 3,360 feet were drilled 
in the eastern part of the most southerly claim in 1921 0 Empire 
Gold Mines Limited explored the northerly part of the claim group 
by drilling four holes in 1936. These holes were from 1,000 to 
1,500 feet in depth.

In March 1939 the Company leased its holdings to Hollinger 
Consolidated Gold Mines Limited for a period of 99 years. The 
contract stipulated that $50,000 must be spent on the property 
within two years and smaller amounts later. This lease was 
terminated in July 1946. On the Hollinger 1,550-foot level a 
crosscut was driven northerly. On this level 1,714 feet of 
crosscutting and 488 feet of drifting was done. About 5,000 
feet of surface drilling was done near the eastern end of Gillies 
Lake and about 12,000 feet of underground drilling was done from 
the 300-foot, 500-foot, 1,550-foot, 2,000-foot and 2,750-foot 
levels of the Hollinger*

Production

In 1929 a 25-ton mill equipped for amalgamation and 
concentration was installed by Porcupine United Gold Mines. 
This mill was in operation until the early part of 1931. In 
1935 Gillies Lake - Porcupine Mines increased the capacity of 
the mill by adding two 10-15 ton Kennedy-Nutt units. About 
70 per cent of the gold content was recovered by amalgamation 
and some attempt was made to recover the balance by cyanidation, 
During 1936 part of the mill feed was obtained from tailings 
previously discharged into Gillies Lake.
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Year Ore 
milled

tons

Production since commencement of milling: 

Gold content Silver content

ounces

1929
1930
1931
1935
1936
1937

4,848
7,815
1,396
5,122

18,410
16,911

2,134
2,745

263
1,612
4,748
3,776

ounces

343
421
44

251
764
626

54,502 15,278 2,449 

Average grade (per ton) 0.28 oz. gold. 

Average value recovered per ton milled $8.48

Total value 
of bullion 

Canadian funds

$

44,285
56,913
5,439

56,933
166,531
132,381

462,482

Sources:

Burrows, A. G. 
1925:

Hurst, M.E 
1945:

The Porcupine Gold Area (Fourth Report);
Ontario Dept. Mines, Vol. XXXIII, 1924, pt. 2, 
p. 69 (Canadel).

Gillies Lake - Porcupine Gold Mines Limited; 
private report to the Ontario Department 
of Mines.

O.D.M. File (Geological Branch, Timmins)
T-200 Monthly underground production reports from

August, 1928 to June, 1929, composite level 
plan, geological cross section, diamond drill 
logs.

Porcupine Mines Manual 1938-1939, Northern Directory Company 
1939s Gillies Lake - Porcupine Gold Mines Limited, 

PP. 58-59.

DAVIDSON TISDALE MINES LIMITED 

Location and Ownership

Davidson Tisdale Mines Limited holds two groups of claims 
in northeastern Tisdale. The more northerly group of two claims
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comprise the N.W.4" and SoW 0 "4 of lot 2, concession VI. All 
the workings are on the larger group of seven claims which 
are located in the 82 of lot 3 9 concession V (four claims), 
NoWe^ and SeWo/i, 82 of lot 2, concession V and the S.W.-4, N2~ 
of lot 2, concession V. One of the earliest discoveries in 
the Porcupine was upon these claims and the property was in 
corporated in 1911 as Davidson Gold Mines Limited. This 
company was succeeded in 1919 by Davidson Consolidated Mines 
Limited. In 1921, Porcupine Davidson Mines Limited was 
formed to carry on development but, following litigation, 
control reverted to Davidson Consolidated in 1925. In 1933 
the latter company sold the mineral rights to Mining 
Contracting and Supply Company which, in turn, sold them 
to Davidson Tisdale Mines, Limited, in 1945- In 1962 
control of the Company passed to Westfield Minerals Limited.

Development and Production

In 1916, a 2-compartment, vertical shaft (No.l) was put 
down by Davidson Gold Mines to a depth of 312 feet (Ontario 
Bureau Mines 191?j P-99). A second shaft known as the "south 
shaft" was sunk to a depth of 50 feet. Levels at 100, 200 
and 300 feet were established from No. l shaft, and later 
about 2,300 feet of lateral work was done on these levels. 
In 1918-19 a vertical winze was sunk 220 feet from the 300- 
foot level at a point about 375 feet N.38*W. of No. l shaft. 
Levels were established at 500 feet and 600 feet and a total 
of 1,600 feet of drifting and crosscutting were done. In 
1921-22 an extensive program of diamond-drilling was carried 
out from surface and from underground workings. In 1923-24 
a 3-compartment shaft, known as the Horseshoe shaft, was 
sunk at a point 600 feet S.80*W. of No. l shaft. The shaft 
was inclined at an angle of 72* to the northwest and shortly 
before operations were suspended in 1924, had reached a 
depth of 810 feet. Stations were cut at depths on the incline 
of 200, 400 and 550 feet (O.D.M., 1926, p.117).

In 1945 Ventures Limited carried out a new drilling 
project in an attempt to locate the extensions of the veins 
found in the workings and to check high gold assays shown by 
previous drilling. Eleven new holes with a total length of 
4,235 feet were put down near the old workings. Another 
876 feet of drilling was done in old holes K, L and N by 
wedging the drill holes and redrilling the sections where 
good grade gold assays had been reported. The drilling failed
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to locate any major extension of the veins and showed that none 
of the better grade sections indicated by the previous drilling 
could be duplicated in the wedged portions of the holes*

A ten-stamp mill was purchased in Nova Scotia and moved 
to the property (O.B.M., 1918, p.107). Electric power was brought 
to the mine and the mill, which could handle about 30 tons per 
day, operated from 1918 until it burned in 1924. Gold was re 
covered in the mill by a straight amalgamation process.

Production Statistics for the property are as follows: 

Tons milled 9,371 

Gold recovered 2,438 oz. 

Silver recovered 150 oz. 

Value in Canadian Funds $53,914• 

Value recovered per ton S5.75

Geology

The property is underlain by a series of south-facing lavas 
with bands of uniform, coarser grained basalt alternating with 
finer grained, amygdaloidal and pillowed basalt. One band of 
flow top breccia is believed to extend almost across the claim 
group. It consists of angular fragments up to two inches in 
diameter in a rusty matrix, which weathers out leaving the 
fragments in relief.

V,8 variolitic lava is present near the southern boundary of 
the property* In the vicinity of the workings pillows show facings 
toward the south. The strike varies from east to N.80*W. and the 
dip of the pillows is at 75*N. indicating that the flows are 
overturned.

No geological map exists for the underground workings. 
Also no detailed geological log is available for the drillholes.

Burrows (1925, p.78) has described the ore zone as follows:

"The main vein strikes N.70*E. and dips about 65 0 N.W 8 It 
consists of altered lava carrying veins and lenses of quartz 
running with the schist or across it at various angles and dips* 
At the surface, it has been indicated over a length of 300 feet, 
varying up to twenty feet in width. The gold occurs along the 
contact of quartz and altered rock and in fracture planes in 
the quartz. Crystallized iron pyrites occurs in the rock and
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along the contacts with the quartz. An ore body on the surface 
had a length of approximately fifty feet, and averaged S15 
(0.63 oz.) for a width of twelve feet."

"An ore shoot which may be the continuation of that 
encountered on the surface, was located on the 100-foot level, 
at a point which would indicate that the shoot had a strong 
pitch to the west. The ore shoot on this level was drifted 
on for 40 feet and over a width of 5 feet 6 inches gave an 
assay value of $21 0 60 (1.05 oz.) per ton"(Burrows 1915, p. 53)".

A previous report of the same locality on the 100-foot 
level gives the following description:

"One crosscut over a distance of 27 feet shows many 
narrow quartz veins. Towards the south wall the veins are 
broader and have a higher dip. Visible gold occurs along 
the contacts of the quartz and carbonate rock. Crystallized 
iron pyrites is abundant in the rock near the veins" (Burrows 
1912, p. 247).

The following extract is from a report on the mine made 
to Davidson Consolidated Gold Mines, Limited (Survey of Mines, 
1927, p. 215):

Levels

100-foot

200-foot

300-foot

500-foot

Values

$1.95

1.65

1.32

2.69

Widths
feet

4.5

25.0

7.28

10.4

Length
feet

135

115

60

582

Av. $2.50 Av. 8.03 Total 842

Sources:

Burrows, A.G 
1912:

1915: 

1925:

The Porcupine Gold Area (Second Report); Ontario
Bur. Mines, Vol. XXI, 1912, pt. l, pp. 205-249. 

The Porcupine Gold Area (Third Report); Ontario
Bur. Mines, Vol. XXIV, 1915, pt. 3. 

The Porcupine Gold Area (Fourth Report); Ontario
Dept. Mines, Vol. XXXIII, 1924, pt. 2, p. 78
(Porcupine Davidson).
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Hurst, Mo E.
1945i Davidson Tisdale Mines, Limited, private report 

to Ontario Dept. Mines, 1945.

OoD.Mo File (Geological Branch, Timmins)
T-237 Surface drilling plan and sections.

Survey of Mines 1927, Financial Post
1928: Davidson Consolidated Gold Mines, Limited, p. 215.

DOBELL PORCUPINE MINES LIMITED 

Location and Ownership

This company is controlled by Broulan Reef Mines Ltd. and 
holds nine claims to the north and east of Davidson Tisdale 
Mines Ltd. Dobie Mines Ltd. was incorporated in 1911 to take 
over the properties previously held by Tisdale Gold Mining Co. 
Ltd. The present company was incorporated in 1954 and took 
over part of the holdings of Dobie Mines Ltd.

Development

The three claims which extend west and northwest from the 
Tisdale-Whitney boundary were part of a group optioned by 
Hollinger in 1948. At that time six drill holes with a total 
length of 3*646 feet were drilled. Previous exploration 
consisted of sinking two shafts on the second claim west of 
the township boundary. There is no record of the depths of 
the shafts but at the western shaft the dump is extensive and 
the airline used was 3 inches in diameter. This suggests that 
the shaft could be 200 feet in depth or if shallower that 
there may be a considerable amount of lateral development. 
The surface plan shows that four drill holes were put down 
near the shafts in an earlier drilling project. During 1954 
Broulan Reef drilled seven holes on the northwestern claim 
(P.12889) for a total length of about 3,000 feet.

Drilling Objectives

Much of the exploration activity has been concentrated on 
the second claim west of the township boundary P.12886. A 
vein 18 inches in width outcrops immediately southwest of the 
western shaft and the shaft and associated workings are to
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explore this vein, and the rocks adjacent to the vein. In the 
shaft farther to the east there is no prominent vein structure 
but visible gold has been observed in vein material on the 
dump. Most of the drilling on the property was to explore the 
rocks adjacent to the shafts, to intersect the veins observed 
and to check the locality for the presence of other veins* 
Other holes were drilled to check flow contacts and drift- 
covered areas.

Sources:

OoD.M. File (Geological Branch, Timmins) 
T-550 Surface drilling plan.

Porcupine Mines Manual 1938-1939, Northern Directory Company 
1939: Dobie Mines Limited, p. 54.
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DOME MINES LIMITED

By T.C o Holmes1 

HISTORY AND DEVELOPMENT

The Dome mine was one of the first discoveries in the 
Porcupine camp. In the summer of 1909 a party of prospectors 
staked four claims to cover a discovery of spectacular visible 
gold in a large dome-shaped outcrop of quartz. Development 
soon indicated the existence of commercial orebodies. Milling 
commenced early in 1912 at 400 tons per day and tonnage was 
rapidly increased. By 191? it had reached 1,200 tons per day. 
Since then it has increased gradually to the present rate of 
almost 2,000 tons per day.

Development has mainly been through vertical shafts,, 
Since 1916 practically all development to 2,050 feet depth 
has been from No. 3 shaft. Development from 2,050 feet to 
3,900 feet has mainly been done from No. 6 shaft, an internal 
shaft sunk in 1936-37. Both are five-compartment shafts 
capable of handling the entire tonnage and service for the 
mine. In 1962-63 a second internal shaft of three compartments 
was sunk from 3,650 feet to 4,850 feet depth. Development 
from this shaft, No. 7, has been started at 4,630 feet;most 
of the levels are 150 feet apart.

Ore near surface was mined by open pit methods. Apart 
from this, all mining up to 1940 was in shrinkage stopes. 
At that time horizontal cut and fill stoping was introduced 
and gradually expanded until it became the principal mining 
method. Sand from a pit about three miles from the mine was 
used for backfill till a few years ago when hydraulic fill, 
using classified mill tailings, supplanted it.

By the end of 1963 lateral development exceeds 116 miles. 
Over 11,500 diamond-drill holes totalling over 450 miles in 
length had been completed. Ore milled has totalled 27,046,000 
tons which yielded 8,115,888 ounces of gold. This work has 
gradually disclosed the geology and ore deposits in a block of

l
Chief Geologist, manuscript received February 25, 1962, 

revisions June 24, 1964*
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ground some 9,000 feet long, 4,000 feet wide and 4,850 feet 
deep - in many parts of the block in great detail. It has 
revealed a complex geologic picture with gold-bearing 
orebodies in several different types of rock and structural 
settings. It is the purpose of this report to describe the 
geology and ore deposits with particular reference to features 
which cannot be seen on surface and to features which bear 
on the main geological problems and to offer possible 
explanations to some of the problems.

GENERAL GEOLOGY

The Dome orebodies lie on the south limb of the Porcupine 
syncline in an area where the Keewatin rocks are unconformably 
overlain by the Timiskaming series. Most of the major rock 
types of the camp are represented in the mine and most of them 
contain ore. The distribution of the principal rock units in 
the mine and the names used for them locally can be obtained 
from the surface and the sub-surface plans which are available 
as preliminary maps.

South Greenstones

The South Greenstones are probably the oldest rocks in 
the mine. They are not well known. They are mainly dark 
green, uniform, medium-grained to fine-grained lavas with 
some amygdaloidal sections. Some narrow bands of flow breccia 
are quite persistent and serve as good horizon markers 
indicating a northeasterly strike and steep to vertical south 
dip. A study of gradation of grain produced rather 
contradictory evidence which, on the whole, favoured a south- 
facing, tending to confirm observations on surface.

A band of slate about 300 feet thick outcrops on surface 
in these rocks 0 Similar material is known in a few drill 
holes in the mine between 2,000 and 4,000 feet in depth 
suggesting a continuous band interbedded in the greenstones,. 
However, a cross-section through this area indicates that 
the flows are not conformable with this band. The true 
relationship is still uncertain and may be more complex than 
can be deduced with certainty from the meagre information 
available.

The South Greenstones are bounded on the southeast by 
the Porcupine Creek (Destor-Porcupine) Fault and on the
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northwest by the zone of Carbonatized Rocks and porphyries which 
follows another fault, possibly a branch of the Porcupine Creek 
(Destor-Porcupine) Fault.

The South Greenstones cannot be correlated with any of the 
flows of the Tisdale Group seen in the Greenstone Nose, indicating 
the two are of different ages. Since the Tisdale Group rocks 
are exposed in the Greenstone Nose from the top downward for 
some 2,000 feet, the South Greenstones must belong either lower 
in the Tisdale Group or in the Deloro Group.

Greenstone Nose

The flows of the Greenstone Nose belong to the Tisdale 
Group. In the upper levels the Gold Centre Sub-Group and 
most of the upper part of the Vipond Sub-Group are represented. 
Going deeper the rest of the Vipond Sub-Group and the upper 
part of the Central Sub-Group gradually appear. The flows in 
this block dip about 65*N. and show little local variation in 
attitude or thickness. Many of the flow contacts are sharply 
defined and several are marked locally by black to grey, dense 
tuff beds.

To the east the flows end against the Keewatin-Timiskaming 
unconformity. In general, in this area, the unconformity cuts 
the flow contacts at nearly 90* 0 In the upper levels it is a 
succession of narrow "bays" and sharp "forelands" up to 400 
feet deep whose sides are much more nearly parallel to the 
flow contacts than to the general plane of the unconformity. 
With increasing depth the "bays" and "forelands" become 
shallower and less pronounced and sections parallel to the 
general plane of the unconformity appear and become more 
prominent until at 3*900 feet the unconformity is a gently 
curving surface.

The succession of flows at Dome is shown in the correlation 
chart (See P.113, title on p.4 of this report). Several of the 
flows have characteristics by which they can be identified with 
more or less certainty. The flows from the top of the Dome 
Dacite to the base of the Lower Spherulitic are all well known 
throughout most of the length and depth of the mine, and a 
capable observer with local experience can usually locate a 
fair-sized exposure accurately in the stratigraphic sequence* 
In the Dome Dacite, Spherulitic, Broken Spherulitic, and 99 
flows, the internal stratigraphy varies little along strike 
except at a few places. In the other flows the internal 
stratigraphy varies frequently and widely, but the variations 
are more in the proportions of the different phases than in the 
appearance of totally new phases.
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Elongation of spherules and amygdules along a line dipping 
northerly at about 45*N.E. and parallel to the regional pitch 
is present at most places. Much of the greenstone is schistose, 
especially the fine-grained and the non-uniform phases, and the 
schisting characteristically shows mullions parallel to the 
regional pitch.

In addition to the general sequence of flows given in the 
general geological column, the following items of interest are 
offeredo

No evidence of unconformity or disconformity has been 
noted between the Vipond and Gold Centre Sub-Groups. Spherules 
are common in most of the flows of the Vipond Sub-Group and 
rare in the Gold Centre Sub-Group although they do occur. 
Pillows, amygdules and flow structures are only found in narrow 
tops in the flows of the Gold Centre Sub-Group, whereas in the 
Vipond Sub-Group they are apt to be found in many parts of the 
flows*

In the upper levels the top of the Dome Dacite is marked 
by a band about 20 feet thick with a characteristic texture 
locally called "ropy". Deeper in the mine this gives way to 
material much like the "flowy" andesite and the "ropy" texture 
is found only locally, this texture is also found locally in 
the tops of some other flows particularly 7 and 8.

Along the top of the Andesite flow are several lenses 
which appear, in cross-section, to be distinct flows but 
which lens out along strike. They are identical in appearance 
to the Andesite and are known collectively as the Upper Andesite, 
They usually occur where the Andesite is thinner than normal* 
It is suggested that they are formed from magma which has come 
up from within the main mass of the andesite and spread out over 
its partly cooled surface, filling depressions in it.

The Spherulitic pillow lava, which has been used as the 
main stratigraphic marker for the camp, passes through the 
middle of the mine. At Dome it is sub-divided into three flows. 
The upper sub-division (Spherulitic) is unpillowed and consists 
mainly of a spherulitic and a "flowy" phase with a narrow band 
of uniform lava near the base and usually a "white bottom" 
about a foot thick at the base. The central sub-division 
(Key flow) is the thickest and resembles this flow elsewhere. 
The lowest of the three is the Broken Spherulitic flow. On 
the lower levels in the eastern part of the mine the Broken 
Spherulitic has a distinctive appearance, however, going 
westerly it becomes so like the Key flow that separation on 
lithological grounds becomes difficult or impossible.
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Carbonaceous Slate

A band of carbonaceous slate up to a few tens of feet 
thick lies along the top of the lavas of the Greenstone Nose. 
The rock is black, soft, dense and well sheared. Bedding, if 
ever present, has been obliterated by shearing. It is known 
only in drill holes which invariably show it between the 
Greenstone Nose and the trachytic agglomerate for the entire 
depth of the mine. It nearly parallels the Key flow in plan 
but in section they converge downward at about 5*. The 
intervening flows are not well enough exposed to show what the 
convergence is due to.

Similar carbonaceous slate is known in flows north of the 
Dome Dacite where it occurs in short irregular bands near the 
Timiskaming sediments. For the most part these bands lie 
along the schisting and some follow flow contacts.

Trachytic Agglomerate

Two bodies of acid flows and pyroclastics north of the 
Porcupine Creek (Destor-Porcupine) Fault were differentiated 
from the porphyries of the camp by Hurst and previous workers. 
The east end of one of them lies a short distance north of 
Dome workings*

The following information, based on drill holes, is 
offered here* The body extends to a depth of at least 3^600 
feet. Its east end pitches N.55*E. at about 30* and extends 
over 1,000 feet beyond the Greenstone Nose into the Timiskaming 
sediments. The carbonaceous slates are invariably found between 
it and the Greenstone Nose but are not often found east of the 
Greenstone Nose. Material resembling the carbonaceous slate 
can be found in fragments up to half an inch long in the 
trachytic agglomerate. At most places these fragments are 
sparse or absent but in a few places they are quite abundant, 
other fragments are absent and the rock is well sheared. In 
places the well sheared phases contain no fragments. Near 
the east end greenstone inclusions (?) tens of feet thick have 
been intersected,,

Timiskaming Sedimentary Rocks

Timiskaming sedimentary rocks form an irregular-shaped 
block in the mine. At their west end they occupy the sedimentary
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trough - a notably long, thin structure which pinches out 
going west. Going east they expand to the north around the 
greenstone nose, around the nose of the trachytic agglomerate 
and on into the main body of sedimentary rocks in the 
Porcupine syncline.

The rocks consist of conglomerate, greywacke and slate 
and their proportions and character vary in different parts 
of the formation. The conglomerate consists of thickset 
pebbles usually not over six inches in diameter in a dense, 
black, argillaceous matrix. A few boulders several feet long 
have been found in the trough, most of them near the north 
side. All but one are greenstone similar to various phases 
of the rocks of the Greenstone Nose. One of them is a complete 
pillow. The exception is a fairly fresh porphyry boulder 
found near the south side of the trough. The pebbles are 
porphyry and greenstone. The latter could well have come from 
the Greenstone Nose but most of the porphyry pebbles are 
fresher than the porphyries exposed in the mine workings. 
Hoxvever, they might have come from the acid agglomerate* In 
the trough, porphyry pebbles are about as numerous as the 
greenstone pebbles, but in the conglomerate along the nose, 
porphyry pebbles are only occasionally found. Most of the 
rocks mapped as nslate Tt are well-bedded with black, dense, 
argillaceous beds alternating with light-coloured beds and 
frequently showing gradation of grain by which the tops can 
readily be determined. In places the argillaceous phase is 
lacking and the rock is greywacke,. At a few small places 
along the north side of the trough the "conglomerate" 
consists of cherty angular fragments to half an inch or so 
long in an abundant, dark, dense matrix - the whole suggestive 
of a small local talus of very early Timiskaming age* In the 
upper levels the sedimentary trough strikes a little south 
of east for most of its length with a short piece at the east 
end which strikes northeasterly. Going downward the south 
easterly-striking part shortens and finally ends just below 
the 2,300-foot level* The northeasterly-striking part 
lengthens correspondingly. In general, in the northeasterly- 
striking part, the trough is bordered on the south by the 
zone of carbonatized rocks and porphyries, the slates show 
considerable crumpling and some drag-folding but in general 
attitudes tend to parallel the trend of the trough and almost 
all facings are southerly so that the sediments and the flows 
in the Greenstone Nose are almost back to back; alteration 
severe enough to obscure the bedding is common. The 
southeasterly-striking part of the trough is bordered on 
both sides by flows which occur in the Greenstone Nose. 
Folding is relatively simple and the beds have a synclinal 
shape with the axis pitching easterly at 45* and roughly 
parallel to the west end of the trough. The syncline is more
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open than the shape of the trough, and a vertical cross-section 
from surface to a depth of 1,600 feet shows at least five 
conglomerate beds, with slate between. In this area the beds 
cross the central part of the trough with only moderate 
curvature but near the sides they turn quite sharply to nearly 
parallel to the contact. Alteration severe enough to obscure 
the bedding is rare. However many pebbles are considerably 
stretched. Going easterly out of the trough the beds swing 
around the Greenstone Nose. In this area, conglomerate is 
virtually limited to irregular-shaped bodies lying on the 
Greenstone Nose. No series of conglomerate and slate beds 
one above the other occurs like the series in the trough. 
From this and the difference in lithology it is concluded 
that sedimentation at the two places took place under 
somewhat different conditions and the pebbles came from 
different or partly different sources*

Most of the sedimentary rocks are quite schistose. In 
the conglomerate the schisting is largely confined to the 
matrix; however the pebbles, although massive in appearance, 
have been drawn out so that their long axis is up to six or 
more times the length of the other axes which appear to be 
nearly equal. Good data on this point are difficult to 
obtain since the rock tends to break in the matrix and exposures 
along the long axes of pebbles are rare. In the slates the 
greywacke phases have been broken into rods locally, especially 
near the noses of folds. Mullions on the shear planes are 
common. All these linear features pitch northeasterly at 
about 45 0 .

Contacts between the greenstone and sedimentary rocks 
are often sharp and distinct, particularly in the west end of 
the trough, and there is no more shearing at the contact than 
in the adjacent rocks 0 Elsewhere the exact location of the 
contact may be indefinite but this appears to be due to the 
contact passing through an altered and sheared area rather 
than to alteration and shearing related to the contact.

Porphyry

Two large bodies of porphyry and a number of smaller 
ones are known in the mine. The large ones are known as the 
Preston and Paymaster porphyries, from the properties on which 
they mainly outcrop.

The Preston porphyry is about 2,500 feet long on surface 
where it has an anomalous northerly strike. It gets smaller 
and changes shape quite uniformly going downward, as the sub 
surface maps show, till at 3,000 feet depth its area is only
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about one eighth what it is on surface. Its north end pitches 
about 50*, the lines of pitch converging to the northeast.

The Paymaster porphyry is a larger body on surface where 
its long direction is approximately due east cutting across the 
flows at a small angle. It pitches N.55 0 E. at about 45* and 
maintains about the same size to at least 3*000 feet depth.

Several small, irregular dikes of porphyry similar 
lithologically to that in the large bodies are known, mainly 
in the area south of the two large bodies. A number of 
similar porphyries occur in the zone of Carbonatized Rocks 
and Porphyries and are referred to below. A westerly 
extension from one of these cuts the rocks of the sedimentary 
trough for 500 feet on surface; going downward it shortens 
and dies out about 1,300 feet below surface. In addition a 
few yellowish, waxy, dike-like bodies in the Greenstone Nose 
have been mapped as porphyry.

In composition the porphyries are dominantly albite 
with small amounts of quartz, sericite and chlorite. The 
fresher phases are light grey in colour with distinct crystals 
of feldspars and, locally, quartz phenocrysts. A considerable 
proportion is well bleached and individual feldspar crystals 
cannot be distinguished megascopically. Most of the ore 
found in porphyry is in the bleached parts.

Portions of these porphyries are in contact with the 
sedimentary rocks of the trough. Contacts with slate or 
greywacke are usually quite sharp and parallel to the bedding. 
Some cut the beds at small angles and show evidence of 
porphyritization especially along the greywacke phases for 
possibly an inch. Contacts with conglomerate are often 
gradational and up to a few feet wide. Evidence of chilling 
of the porphyry or baking of the sedimentary rocks is absent. 
A number of inclusions of the sedimentary rocks, porphyritized 
to various degrees, have been found in the porphyry indicating 
clearly that the porphyry is younger. Further evidence of 
this age relation lies in the general shape and position of 
some masses of porphyry largely surrounded by sedimentary 
rocks. Contacts with greenstone also show no chilling or 
baking and are apt to be gradational. Narrow bodies referred 
to as bleached zones occur and appear to be intermediate 
between distinct porphyry and distinct greenstone. It is 
considered this evidence indicates the porphyry was emplaced 
by a replacement process rather than by intrusion of a magma.
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Zone of Carbonatized Rocks and Porphyries

From the Preston porphyry easterly there is a zone between 
the sedimentary rocks and South Greenstones in which the rocks 
are mapped as (l) Porphyry, (2) "Carbonate Rock" and (3) 
"Highly Altered" rock. Each type forms bodies usually elongated 
parallel to the zone but irregularly arranged in it. Many of 
the contacts are gradational both between different members of 
the zone and between these rocks and the enclosing rocks so 
that phases are often found whose classification is uncertain.

The porphyry of this zone is the same lithologically as 
the rocks of the Preston and Paymaster porphyries and some of 
the porphyries in this zone extend into the larger bodies. The 
main difference is that the porphyries of this zone are apt to 
be much more schisted and carbonatized. Most of these porphyry 
bodies are relatively long and narrow but there are exceptions. 
One of these, known as the "Wide Porphyry", pitches downward 
through the mine at about 45* from a depth of 1,600 feet to 
below 4,000 feet.

Typical "Carbonate Rock" is dominantly carbonate, probably 
mainly ankerite and siderite, and is a patchy brown and grey 
colour, often coarse-grained and massive but locally schistose. 
Some varieties included with this group lack the brown-coloured 
material and others are only moderately carbonatized. All rocks 
included here are sufficiently altered to make their origin at 
least somewhat uncertain. Only one orebody of any size is found 
in the "Carbonate Rock". In general rock of this type is 
considered unfavourable for ore deposition.

Altered rocks that are considered favourable to ore 
deposition on the basis of past experience in the mine are 
classified as "Highly Altered" and shown on the maps in a 
special colour to assist in the discovery of ore. Most rocks 
in this group are well carbonatized. Fuchsite and ankerite 
are common. Schistosity is common and at many places it is 
linear and parallel to the regional pitch. While most of the 
"Highly Altered" is along the sediment - greenstone contact 
some branches angle into the South Greenstone for hundreds 
of feet and may contain ore*

Going east the rocks of the zone between the South Greenstones 
and Timiskaming sedimentary rocks change to talcose rocks. 
Further east carbonatized rocks and porphyries are found again.
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Peridotite

A body of peridotite has been located by a few holes 
drilled downward from the bottom level. It lies beneath the 
South Greenstone which it presumably has intruded. It is not 
known in contact with any other rocks.

Diabase Dikes

Several diabase dikes are known, typical of the so-called 
quartz diabase group although quartz has not been seen in them. 
They are fresh, massive, blocky and show chilled margins and 
baked walls. They are normally about forty feet thick. Some 
are seen to end by tapering gradually to a point; or somewhere 
in the taper they may divide into two or more branches each of 
which tapers to a point. Near where this occurs another dike 
with a similar end pointed in the opposite direction starts 
and the two dikes usually overlap. A fault which offsets the 
veins some 25 feet follows one of the dikes for some distance 
and then angles away from it. Elsewhere there is no evidence 
of appreciable movement along them. These dikes were intruded 
after practically all movement had ceased and ore deposition 
was completed.

One olivine diabase dike about 80 feet thick is known at 
3,900 feet depth. It is presumed to be the same dike that 
outcrops in lot 3* concession III, Tisdale township. Parts of 
it are shattered into polygonal blocks with slickensided sides, 
many of them less than half an inch on a side. This suggests 
considerable movement on the dike. However the Keewatin- 
Timiskaming unconformity is not noticeably displaced by it 
indicating the vertical component of the movement is small.

STRUCTURAL GEOLOGY 

Faulting

Faults with a great variety of displacement, attitude and 
age are known in the mine.

The Porcupine Creek (Destor-Porcupine) Fault passes about 
three quarters of a mile south of the mine workings and in this 
area on surface it is concave to the north. A few holes drilled
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from the lower levels have penetrated a talcose zone presumed to 
be its downward extension. A cross-section based on these data 
shows the fault truncates the band of sedimentary rocks in the 
Keewatin lavas, that the general dip of the fault is nearly 
vertical and that it is concave to the north in section as well 
as plan.

Another major fault is known which cuts through many of 
the mine workings and contains much of the ore. It is marked 
by the "Highly Altered" and the "Carbonate Rocks" which have 
been formed by replacement of the fault zone and are very 
similar to rocks found in parts of the Larder Lake "Break". 
The main evidence of faulting is the fact that the Timiskaming 
sedimentary rocks north of it face the base of the older 
Keewatin lavas south of it, a situation difficult to explain 
except by faulting. Examination of a cross-section of the 
area indicates that the south side of the fault moved up many 
thousand feet. In the vicinity of the orebodies the chloritic 
and talcose rocks which would be formed by strong shearing 
have been totally replaced, mainly by various carbonates 
forming the "Carbonate Rock" and "Highly Altered" which now 
occupy much of the zone and largely obliterate the original 
features of the fault zone. In addition, many porphyry bodies 
have been formed in the zone, presumably after all or almost all 
movement on the fault had ceased. Some of the workings following 
this zone eastward have entered a section which is not 
carbonatized and where the fault is chloritic and in places 
talcose. Drilling from surface indicates that a little further 
east the zone again becomes carbonatized. Going west the zone 
of carbonate alteration passes between the Preston and Paymaster 
porphyries and, in the upper levels at least, follows the west 
side of the Preston porphyry, at many horizons being a talcose 
rather than a carbonatized zone. The zone of alteration may 
here represent only a small part of the fault zone and the 
major part may be occupied by the Preston porphyry whose 
intrusion has obliterated evidence of faulting. Dome workings 
do not extend in this direction beyond the northerly part of 
the Preston porphyry so the course of the fault beyond here is 
unknown. Both westward and downward this fault and the Porcupine 
Creek Fault are converging suggesting that they are branches of 
the same, fault. The orebodies of the "Highly Altered" zone lie in 
this fault as do some of those in porphyry. Movement on it is 
thought to have been mainly or entirely pre-ore.

The Burrows-Benedict Fault is known 3,900 feet below 
surface. Its dip is vertical. It is bounded on the west by 
sedimentary rocks and on the east by greenstone confirming 
that displacement on it is large.
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A number of post-ore faults crossing the veins or the 
formations are known in the mine with displacements up to a 
few hundred feet. Most of them are scarcely more conspicuous 
than a strong joint despite the amount of movement. There is 
a great variety of attitudes. Faults are known to offset 
veins, contacts and other faults but efforts to classify them 
in sets of various ages or directions of movement have had 
only limited success. A few are fairly straight and persistent 
but most are crooked presumably due to deformation of the rock 
after faulting. Some die out surprisingly quickly. In 
guiding the mine workings it is necessary to deal with each 
individually.

In some places, especially in the lower levels, strike 
faults with at least some post-ore movement follow the 
ankerites closely and disturb the continuity of the veins. The 
existence of strike faults to explain the sharp bays in the 
Greenstone Nose has been considered. If faulting had a part in 
forming these features the fault planes are now thoroughly 
obscured.

Difficulties in tracing ore created by faulting at Dome 
are trivial compared to difficulties created by the irregularities 
in the original shape of the orebodies.

Schisting

Schisting is found in all formations except the late 
dikes but it is not found everywhere in all the formations. 
The main platy minerals are chlorite and sericite showing 
the schisting to be the product of low-rank metamorphism. The 
schisted rocks usually contain a good deal of carbonate. In 
the "Highly Altered" fuchsite is common and, in places, talc 
is abundant.

The degree and attitude of the schisting are difficult 
to establish. It is common for the dip to appear considerably 
different on the wall and on the adjacent back; also for the 
rock to appear moderately schisted on the wall and perfectly 
massive on the back. Often the strike of the schisting appears 
to change direction in sympathy with changes in the direction 
of the working. That is, in a drift whose direction varies 
within about 15 0 of the general strike of the schistosity, the 
apparent strike of the schistosity is usually parallel to the 
strike of the drift at all points despite the turns. The 
schistosity is usually so oriented as to contain the regional 
pitch and it usually shows mullions parallel to the regional 
pitch.
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In the greenstones, fine-grained and "flowy" phases are 
nearly always at least slightly schistose but the central, 
coarse-grained parts of a flow may appear massive and totally 
undeformed. In conglomerate, schisting is usually confined 
to the matrix even though the pebbles are quite elongated; at 
some places it strikes perpendicular to the regional strike 
and dips northeasterly at about 45* * In slate it is often 
quite irregular and more prominent in the black dense beds 
than in the greywacke beds.

Deformation of Rocks

While the widespread schisting indicates considerable 
deformation, additional evidence of the deformation the rocks 
have undergone can be seen in the linear structures which occur 
at many places, always pitching northeasterly at about 45** 
Pebbles, spherules and amygdules are elongated, greywacke beds 
are broken into rods, and veins which follow the schisting have 
folds pitching in this direction.

The deformation resulted in features which were originally 
more or less equidimensional being deformed so that now some 
are cigar-shaped, i.e. they have one long axis and two others 
much shorter and approximately equal. Others are flattened so 
that they now have three unequal axes. Accurate observations 
of the degree of elongation or flattening are not readily 
obtained, however, it does appear that the long axis of 
cigar-shaped pebbles may be at least six times the other two. 
In spherules and amygdules the ratio may be larger.

In the lavas of the Greenstone Nose spherules are often 
elongated into cigar-shapes or flattened into long oval shapes 
with the long axis in both cases tending to parallel the 
regional pitch. Altogether considerable deformation is 
indicated. Despite this, the flows throughout most of the 
mine seem quite regular in thickness and internal structure 
indicating that the deformation process pervaded the rocks of 
the area rather uniformly. This conclusion is hard to reconcile 
with the massive appearance of the central parts of some flows. 
A circumstance bearing on this is that normally the cigar-shaped 
pebbles, which it seems certain must have been greatly deformed, 
also appear massive,, So it is possible that the massive 
portions of the lava flows also have been much deformed despite 
their massive appearance.
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Genesis of Sedimentary Trough

How the sedimentary rocks of the sedimentary trough got 
into their present location is a question to which the writer 
has given much thought for many years without finding any 
entirely satisfactory hypothesis. A discussion of some of 
the possibilities is offered below.

One possibility is that the sedimentary rocks have been 
faulted into their present location from somewhere in the 
Timiskaming sediments to the east or above. Such a fault 
would have to lie along the north side of the trough. 
Supporting this possibility is a group of parallel, tight 
faults known in the greenstones several hundred feet west 
of the trough. One of the faults lines up well with the end 
of the trough but the rest get increasingly off line until 
there seems little chance of the last one curving to the 
required location. Displacement of the flows by these faults 
is right-handed and totals possibly 1,000 feet. Also 
supporting the idea of faulting are patches of sedimentary 
rock in greenstone off the end of the trough.

However, the theory is improbable for the following 
reasons:

(1) The character of the pebbles is different in the 
trough from those in the main syncline.

(2) There are numerous alternations of conglomerate
and slate in the trough. At most places elsewhere 
in the area, conglomerate occurs only at the base 
of the Timiskaming; at only a few places outside 
the trough is a second bed of conglomerate found.

(3) The straightness of the flow contacts in the
greenstones north of the trough shows they have 
not been folded, which precludes explaining the 
irregularities in the north contact of the 
trough as due to folding on a fault plane.

(4) The sediment-greenstone contact does not show 
evidence of movement concentrated along it.

Another possibility is that the sedimentary rocks were 
laid down in a much more open trough which has been narrowed 
by later folding. The parallelism of the flows to the north 
of the trough with those immediately southwest of its west 
end, as shown on the surface and underground plans, rules 
this out.
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Another possibility is that the sediments were deposited 
in a valley with steep sides. Initially, dips were parallel 
to the valley floor or flatter and the beds ended against the 
valley sides giving an appearance of truncation. Later, 
deformation reduced the width of the valley and increased its 
depth till it reached its present proportions and made the 
syncline due to initial dips tighter. This was followed by 
faulting along the zone now occupied by the "Carbonate" — 
"Highly Altered" rocks with the south side going up so that 
Southern Greenstones are now along the south side of the 
"Carbonate" — "Highly Altered" zone opposite the sediments. 
The south limb of the syncline of sedimentary rocks was 
elevated and erosion has removed it c This would require a 
precipitous north side to the valley at least 7,000 feet long. 
Its present height is 1,200 feet at the highest point^ measured 
perpendicular to the bottom of the trough so its height when 
sediments were being deposited was presumably at least several 
hundred feet. In addition it would require another steep 
slope to form the south side of the valley at least in the 
part of the trough west of the Preston porphyry. This part 
of the valley is now about 3,000 feet long and up to 700 feet 
deep with the sides only 400 feet apart at the top.

The pebbles in the trough have been much elongated and 
in the part west of the Preston porphyry, where the strike 
of the trough is south of east, the line of pitch of their 
long axes make a moderate angle with the plane of the trough. 
If it be assumed that all pebbles were originally spherical 
and that the relative position of the various pebbles with 
respect to one another was not changed by the deformation 
process, the original shape of this part of the trough may 
be reconstructed. When this is done the sides of the recon 
structed valley, are still incredibly steep indicating that 
the deformation is greater than possible under the assumptions 
made and that at least one of the assumptions is invalid. 
Probably the assumption that the relative position of the 
various pebbles with respect to one another was not changed 
is the invalid assumption but positive evidence of this is at 
present lacking.

ORE DEPOSITS

Gold is the principal product of the mine. It is found 
mainly as native gold. It is often coarse enough to be seen 
with the naked eye even in ore assaying as low as 0.25 oz. 
per ton or less to the ton. The coarse gold is usually in 
quartz or ankerite veins but occasionally has been found in 
the wall rock. In the mill about two-thirds of the gold is 
recovered by gravity concentration and amalgamation and most
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of the remainder by cyanidation suggesting a certain proportion 
is intimately associated with sulphides. A little over two 
percent is lost in the tailings. Metallurgical tests show this 
to be in particles in the low micron range intimately associated 
with pyrite. Tellurides are found in small amounts locally. 
Silver is recovered as a by-product in the ratio of about one 
ounce silver to six ounces gold c

Orebodies are found in most of the rocks of the mine. 
Several types are found most of them being associated with a 
particular host rock. The principal orebodies may be classified 
as follows:

TYPE I: Long narrow veins in schist parallel to the 
general trend of the formations. Most are either

(a) Ankerite Veins (in the Greenstone Nose)
(b) Quartz-Tourmaline Veins (chiefly in Highly 

Altered Rocks)

TYPE II: Lenticular or irregular quartz veins in massive 
rocks or crossing the schistosity in schisted rocks. They cut 
Type I veins.

(a) Orebodies of an echelon veins in massive lavas 
in the Greenstone Nose - "Dacite Ore".

(b) Stockworks - chiefly in Sedimentary Trough, 
Some in Porphyry and "Highly Altered".

(c) Quartz - Fuchsite vein (in Carbonate Rock).

TYPE III: Mineralized rock. 

TYPE IV: Silicified greenstone.

Sulphides are present in all the ore and average between 
2.5 and 3 percent. Pyrite and (or) pyrrhotite are predominant 
and are found in both veins and wall rock. In general 
pyrrhotite is sparse in the more acid rocks. Gold is always 
accompanied by pyrite and (or) pyrrhotite but the reverse is 
not true. Chalcopyrite, sphalerite and galena are found 
locally in all of the first three types and are quite good 
indicators of gold content. Arsenopyrite is sparsely dis 
seminated through Type IV, closely associated with gold.

In most orebodies the wall rocks are altered,, The 
alteration usually causes bleaching and obscures or obliterates 
primary structures. Calcite and very finely disseminated iron 
sulphides are usually formed and are often so uniformly 
distributed as to suggest that the lime and iron were original 
components of the rock. The alteration may extend far beyond 
the limits of the ore.



- 44 -

Type I(a) Ankerite Veins

The Key and Spherulitic flows and many of the fine-grained 
and "flowy" phases of other flows are schistose to varying 
degrees. Ankerite veins are found in these schistose rocks 
along or near flow contacts and locally replacing tuffs. 
Ankerites also occur crossing the flows at angles not over 20* 
from the bedding plane of the flows. The schistosity in the 
walls is normally parallel to the vein. The veins vary in 
composition from solid ankerite to zones containing varying 
proportions of ankerite stringers separated by mineralized 
wall rock and occasionally are represented by bleached and 
mineralized zones or quartz-tourmaline veins. White quartz 
is present in many of the ankerite veins especially the wider 
ones. It usually forms irregular patches but in some cases 
forms quite a good "ladder" structure. It does not penetrate 
the walls. It becomes less abundant with depth and is almost 
absent from the lower levels* In most cases both vein and 
wall rock contain from one to five percent of finely disseminated 
pyrite and pyrrhotite and the wall rocks are more or less 
bleached. Visible gold is often found in the better grade 
veins. It often appears to be entirely enclosed by ankerite 
but examination with a lens almost invariably reveals quartz 
in contact with at least part of the gold. Approaching a 
greenstone-sediment contact, the character of the vein changes 
to a zone of ragged quartz veins with black, slaty matrix. 
The change may start 50 feet within the greenstone and the 
vein may extend nearly 100 feet into the sedimentary rocks, 
but the distance is small compared to total length of ankerite. 
It appears that sedimentary rock inhibits the formation of 
ankerite and that some sedimentary rock is dragged into the 
part of the vein fracture in greenstone by strike faulting. 
Apparent offset of the greenstone-sediment contact along 
these veins at some places might also be interpreted as 
evidence of strike faulting but the offset cannot usually 
be found on adjacent levels. Distinct fractures following 
along or close to ankerite veins are rare on the upper levels 
but become quite common on the lower levels. In some places 
they are closely spaced and cut the veins into segments.

Type l(b) Quartz-Tourmaline Veins

Several quartz-tourmaline veins occur, chiefly in the 
"Highly Altered" rocks, especially those with fuchsite. In 
places they follow a contact of "Highly Altered" with greenstone, 
carbonate rock or porphyry and parts are entirely in porphyry.
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Normally the lower parts have steep southerly dips and 
strike roughly parallel to the general strike in their vicinity 
The upper parts roll over to the north. One vein becomes 
almost horizontal near the top and extends far into slate. 
Individual veins may be 1,000 feet high and nearly as long. 
Vein widths in the ore zones vary from about six inches to ten 
feet. They are quartz veins, white to slightly smoky, with a 
few brown tourmaline or chlorite ribbons parallel to and 
usually close to one wall. They contain step—ladder white 
quartz. They are characterized by sharp rolls every 100 feet 
or so which pitch parallel to the regional pitch and suggest 
the vein has been shortened perpendicular to the pitch. 
Substantial portions of these veins are almost barren and 
here the walls are usually much less altered. Zones of 
later white quartz veins, Type Il(b), cut them and make 
greatly increased widths of ore locally. Sulphides in the 
quartz-tourmaline veins are sparse but disseminated pyrite 
and pyrrhotite are fairly common in the walls.

A few small tabular orebodies are found chiefly in slate 
which consist of one or more quartz veins parallel to the 
schistosity. They can conveniently be included here even 
though tourmaline banding is absent.

Type I(c) Quartz - Fuchsite Vein

In 1962 an exploration drive through the carbonatized rocks 
and porphyries east of the greenstone nose found and later 
developed a white quartz vein averaging seven feet in width 
with bulges to twenty feet. A selvage of "Highly Altered" a 
few inches wide occurs along its walls at most places. The 
vein is composed principally of white quartz with a few 
discontinuous narrow ribbons of green fuchsite parallel to 
and usually close to the walls of the vein as well as a few 
tourmaline bands. Second generation step-ladder white quartz 
crosses the main vein irregularly. Sulphides are sparse to 
absent. Gold occurs in minute specks and short streaks in the 
main quartz vein. The vein is wholly within Carbonate Rock 
just south of the contact with the slates and dips steeply to the 
south. It is over 1,500 feet high. To date this type of ore is 
represented only by the ore vein.

Type Il(a) Dacite Ore

Most of the orebodies of this type are found in the Dacite 
and Andesite flows. These flows adjoin and together form a 
band about 300 feet thick of massive competent rock.
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Parts of it are uniform lava, parts are spherulitic pillow 
lava and parts are "flowy". This band is bordered on the 
south by the Spherulitic flow which is schistose at most 
places and on the north by the "Amygdaloidal Pillow Lava" 
which is fairly massive but much more carbonatized than the 
Dome Dacite or Andesite.

The ore-bearing block in these flows extends from the 
greenstone-sediment contact for as much as 1,200 feet along 
the plane of the flows. Its top is over 500 feet below 
surface and its bottom about 2,500 feet. Orebodies in these 
flows consist of en echelon quartz veins of lenticular shape 
which make up about 20 percent of the ore. Both veins and 
country rock usually contain about 3 percent pyrite and 
pyrrhotite combined. Visible gold is common in the quartz 
and tellurides are found in the richer parts. The veins 
strike 10* to 75* left of the strike of the orebody and dip 
45* or more to the northwest. In most orebodies the veins 
are sub-parallel. The orebodies strike about 20* to the 
right of the flows and dip nearly 90* so that they have an 
en echelon relation to one another. The strike of the flows 
changes about 25* from one end of the mine to the other and 
the strike of the orebodies changes correspondingly. In 
places a sharply defined flow contact passes through an 
orebody. The quartz veins normally cut it obliquely but 
offset it only a small fraction of the distance, that would 
be the case if they were fissure fillings. From this it is 
concluded that, although the initial opening may have been 
a fissure, the greater part of the vein was formed by 
replacement. The veins have sharp contacts which, in many 
cases, are straight to gently curving and, at the ends, taper 
to a point. If it were not for the relation to the flow 
contacts, they would be thought of as fissure fillings.

The dacite orebodies lie in envelopes of alteration 
which, in most cases, extend far enough to merge with those 
around adjacent orebodies. The altered rocks are massive, 
greyer in colour than the unaltered and usually contain a 
small percentage of finely, uniformly disseminated pyrite and 
pyrrhotite. Going away from the ore along strike and dip 
the flows gradually change to dark green, somewhat chloritic, 
massive rocks fairly like the massive phases of other flows.

Several bodies somewhat similar to the Dacite type 
orebodies have been found in massive lavas some distance 
both north and south of the "Dacite" zone but so far have 
not been so extensive as those in the main zone. They have 
all been close to the Greenstone Nose but have not been 
restricted to the same vertical range as the dacite ore. 
Similar but less extensive envelopes of alteration are found 
in some cases.
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Type II(b) Stockworks

Most of the stockworks are in the sedimentary trough* 
The orebodies in these rocks are numerous, notably irregular 
in shape and widespread,, There is a network of interconnections. 
The ore contains between l and 25 percent quartz in veins^ 
usually irregular, and often groups with similar attitude 
which have little relation to the attitude of the orebody. 
Pyrite is the principal sulphide. Its distribution may be 
fairly uniform throughout an orebody or it may be quite 
irregular varying from almost zero to possibly 20 percent. 
There is a strong tendency for pyrite to be more abundant near 
quartz veins. It occurs irregularly in the quartz veins. 
Pyrrhotite is unimportant in most bodies. Visible gold is 
common and tellurides have been noted at many places. There 
does not seem to be any close structural control but some 
features seem to have had some influence:- (l) Orebodies 
are larger and more numerous near sharp changes in the width 
of the trough. (2) They favour the conglomerate quite 
strongly. (3) Several orebodies are in bays in the south 
contact. (4) Several of the largest orebodies in the upper- 
levels, (the "hanging wall stopes") lie alongside a porphyry 
hanging wall but do not enter the porphyry. In this area the 
porphyry body has an abnormal southerly dip. (5) The narrower 
parts of the trough are not favourable.

Ore of this type has also been found in the "Highly 
Altered" rocks and in the porphyries associated with them. 
Two large groups of notably irregular orebodies have been 
found in and around one of the porphyries which is wider than 
the others. Each group has a vertical range of about seven or 
eight hundred feet and they are separated by about five 
hundred feet in which this structure is not productive. The 
extremities of the orebodies in these groups reach into the 
sedimentary rocks and even into the Greenstone Nose.

Several orebodies of this type have been found in the 
Preston porphyry. They consist of white quartz veins usually 
irregular in attitude, in well bleached porphyry with finely 
disseminated pyrite up to about five percent.

Type III Mineralized Rock

Only a small proportion of the ore is of this type. 
These orebodies contain disseminated pyrite and (or) 
pyrrhotite and little or no vein material. The host rock is
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usually well altered, sometimes enough to obliterate its 
original character. There are all gradations to Type II 
orebodies.

Many of the orebodies of this type lie irregularly 
scattered along the Greenstone Nose from surface to a depth 
of at least 3*200 feet. They consist of conglomerate with 
several percent disseminated pyrite and pyrrhotite, usually 
a little sphalerite, and sometimes with some quartz. The 
ore may extend a short distance into the greenstone. These 
orebodies usually lie in troughs on the Greenstone Nose. The 
host rock and the walls are usually altered to a nearly 
black colour obscuring the primary features and making the 
finely sulphides hard to see. Boundaries are indefinite and 
irregular. A few of the orebodies on the Greenstone Nose 
contain a good deal of quartz and would fall in Type II(b). 
A few similar orebodies are found here and there in the 
sedimentary trough. Most of them extend into bodies with 
more vein material.

A few small orebodies of this type are found in the 
Dacite zone usually at the bottom of large Type II bodies.

Type IV Silicified Greenstone

One large orebody, known as the "silicified greenstone", 
has been found in the central part of an altered block of 
ground in South Greenstone adjoining a fault which separates 
it from the porphyry to the north. In this body gold was 
associated with arsenopyrite which occurred as crystals 
scarcely visible to the naked eye and which only amounted to 
a very small fraction of one percent of the ore. No vein 
quartz was present. However, at 'the top of the orebody 
where gold content and sulphides died out, numerous white 
quartz veins appeared in the altered greenstone. On one side 
both ore and alteration were cut off by a fault but in other 
directions ore died out well before the alteration. The 
fault appeared unaffected by the alteration and mineralization 
and is judged to be post ore but search for a faulted segment 
of the ore has been unsuccessful.

Structural Control of Ore

The following general observations on the structural 
control of the ore, beyond what is implied in the descriptions, 
are offered.
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The Type II orebodies, in which tension veins are prominent, 
are grouped near the Greenstone Nose, the sedimentary trough and 
the porphyries where rocks of differing competency are associated 
in a complex pattern. It is suggested that if the region were 
stressed the distribution in this area would be irregular because 
of this complex pattern and would create areas in the pattern 
favourable to deposition.

The Type I orebodies, particularly the ankerite veins, 
extend well beyond the influence of these complexities.
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ELLIES GOLD MINE SYNDICATE 

By M.E. Hurst 1

Ellies Gold Mine Syndicate was formed in 1936 to carry on 
exploration of 4 patented claims covering the Ellies farm in 
the N2 of lot 12, concession VI, Tisdale township. The property 
is reached by a road that follows the boundary between Tisdale 
and Mountjoy townships. No rock exposures are known to occur in 
the vicinity. In the fall of 1936 a well was excavated to bedrock 
at a point in the southwest claim a short distance east of the 
road. The bedrock was found to consist of sedimentary rocks 
mainly greywacke, and to contain some vein quartz. Subsequent 
test-pitting is said to have disclosed the presence of a quartz 
vein, 2 to 3 feet wide, containing values in gold.

FULLER CLAIM 

Location and History

The Fuller claim is adjacent to the south boundary of the 
township. It is the SoW.^f of the S.2 of lot 7 , concession I.

The claim was held by W.S C Edwards of Chicago and was 
purchased from his estate by A 0 S. Fuller of Toronto. In 1940 
Fred J. Fisher of Detroit took an option to purchase the 
claim and the property was brought into production by the 
Nakhodas Mining Co. Ltd. Early in 1943 Mr. Fisher died and 
the property passed to his heirs. They chose to abandon the 
option as payments were incomplete and the property reverted 
to A.S. Fuller.

Development and Production

The first development of the property was by an inclined 
shaft, which from surface to 115 feet dips at 45 degrees and

l
Director, Geological Branch, Ontario Department of Mines, Toronto,
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from 115 feet to 228 feet dips at 55 degrees. When the 
Nakhodas Company began operating the property they installed 
a temporary steam hoist and an oil driven compressor. At a 
depth of 210 feet down the shaft or 160 feet vertically below 
the shaft collar a level was established and 2,100 feet of 
drifting and crosscutting were done. Raises and stopes were 
established above this level.

From May 1940 to November 1941, 41 holes with a total 
footage of about 10,900 feet were drilled from surface. The 
last surface holes S39, S40, S41 were 811, 6?2 and 598 feet 
respectively in length and were located to check the extensions 
of the vein below the stoped areas. From July 1940 until the 
close of operations 83 holes were drilled from underground 
set ups to locate the vein, test the adjacent wall rocks and 
to search for extensions down the dip.

The ore was mined by a shrinkage stoping method^ hoisted 
to surface and trucked to the Faymar mill in Deloro township. 
None of the stopes were carried from the level to surface, 
but stope A was taken to a height of 85 feet up the dip from 
the level, stope B was taken 140 feet above the level, stope 
C was taken 95 feet above the level and stope D was taken 100 
feet up from the level which is within 40 feet of surface.

The following are the records of the mine production:

Ore milled 44,028 tons

Gold Recovered 6,566 ounces

Silver recovered 586 ounces

Value in Canadian Funds $252,700

Value recovered per ton $5•74

Geology

The property lies along the crest of an anticlinal fold 
which has been cross folded. Because of these folds the strike 
is arcuate changing from northwest in the northern part of the 
claim to southwest in the vicinity of the shaft and to due 
south on the southern part of the property.
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The rock types are mainly basaltic lavas with pillowed 
phases and coarser-grained massive lava in a regular sequence. 
One flow which has a well developed flow top breccia, extends 
across the claim. Above the flow sequence is an altered basic 
sill, but this rock is separated from the underlying lavas by 
a feldspar porphyry intrusive which has come up along the 
contact. Near the southern boundary of the claim strongly 
carbonatized rocks are exposed and these rocks have also been 
intersected at the southern end of the 160-foot level. A 
diabase dike strikes north across the property and dips 
vertically or steeply to the east.

Geological mapping of the workings show that the fold 
plunges toward the southeast from 40 0 to 50* and on the north 
limb the dip is steeply toward the south. The dip of the 
south limb is less well known but the level plan show dips 
65--75-N.

Mine sections show that the main vein zone is located at 
or near the contact between a pillowed andesite and a massive 
andesite. Stopes B and C are shown to be along the contact 
but stope A is within the massive andesite and stope D is 
within the pillowed andesite. Some drill holes show sections 
containing gold values in the pillow lava stratigraphically 
above the stopes or at the contact of this flow and the 
adjacent porphyry.

Stopes A, B, and C are in part of the vein adjacent to 
the shaft and near the axial plane of the syncline, but stope 
D is on the northern limb of the syncline. The average width 
of the stoped part of the vein is eight feet but sections as 
narrow as 3 feet have been mined.

Diamond drill logs describe the vein as consisting of 
quartz and carbonate and a bright green micaceous mineral. 
Some gold is associated with pyrite which occurs in the schisted 
wall rock adjacent to the vein. Either the vein occurs as a 
separate lenses or else it has been separated into segments by 
faulting.

Sources:

Burrows, A.G.
1925: The Porcupine Gold Area (Fourth Report);

Ontario Dept. Mines, Vol. XXXIII, 1924, 
pt. 2, p. 78 (Edwards).

Hurst, M.E.
1943: Edwards claim; private report to Ontario 

Dept. Mines, 1943.
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O.D.M. File (Geological Branch, Timmins)
T-45 Surface geological and drilling plan,

underground geological plan, longitudinal 
projection and cross sections. 

Private report to Ventures Limited on the 
Edwards claim, May 15, 1942.

GODBEAU PORCUPINE MINES LIMITED 

Location and Ownership

This Company holds a group of 22 claims in the northeast 
corner of Tisdale township. Part of the property was previously 
held by North Davidson Mines Ltd., followed by Beaumont Gold 
Mines Ltd. (inc. 1920), by Harris Consolidated Mines Ltd. 
(inc. 1926) and in 1929 by Ambassador Mines Ltd. The holdings 
of Ambassador Mines were acquired by R.J.C. Godden and associates 
in 1935 and was incorporated as Godden Porcupine Gold Mines Ltd. 
in 1941- The Company name was changed in 1953, and Broulan 
Reef Mines Ltd. holds a substantial interest.

Development

In 1920-21 a 2-compartment shaft was sunk to a depth of 320 
feet and crosscuts run south on the 150-foot and 300-foot levels, 
before operations were suspended in 1922. In 1928 the shaft was 
deepened to 648 feet and additional levels established at 450 and 
600 feet. On each of the two upper levels about 150 feet of 
crosscutting was done and on the 600-foot level the crosscut 
extends for 300 feet. A small prospect shaft is located 460 
feet south of the main shaft. Extensive pits have been excavated 
along the strike of the veins exposed on surface.

About 1,500 feet of drilling was done in 1917. Later 
drilling on the property was in 1927 when four holes with a 
total length of about 1,600 feet were drilled. Five of the 
drillholes were located close to the main surface showings 
near the shaft. Three holes were drilled in the southeast 
corner of claim P. 6983, which is about 4,300 feet southwest 
of the shaft. In 1954 four additional holes were drilled near 
the shaft to check values in gold reported from earlier drilling.

Geology

The property is mainly underlain by a series of south-facing 
andesites which show uniform coarser-grained phases alternating 
with pillow lavas. The strike varies from east to northeast and
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the dip is steeply toward the south. The lavas have been 
intruded by dikes or sills of basic rock which is now partly 
altered and serpentinized. The intrusive rocks are generally 
conformable with the lavas but locally crosscutting relations 
exist.

Gold mineralization on the property is associated with 
quartz-carbonate vein material along carbonatized zones which 
are chiefly in massive basalt. The most important exposures 
of carbonatized rocks are in the south zone which is located 
350 to 500 feet southeast of the main shaft and extends along 
the strike for 700 feet. The carbonatized zone trends northeast 
in conformity with the strike of the lavas. The quartz veins 
tend to be discontinuous lenses mainly of white quartz that 
frequently have flatly-dipping branches. In a few places a 
little pyrite and tourmaline are associated with the quartz.

The north carbonatized zone is intermittently exposed 
to the east and west of the shaft for a length of 550 feet 
and across a width of 100 feet. It conforms with the strike 
of the lavas and contains an irregular stockwork of veins 
which are estimated to make up 10 to 15 percent of the rock 
in the highly altered parts of the zone. Pyrite is estimated 
to be less than one percent and a little chalcopyrite has been 
observed.

Carbonatized rocks are also present near the southern 
claim boundary from 3?500 to 4*100 feet southwest of the 
shaft. The general character of the zone is similar to the 
zones near the shaft although carbonatization is less intense 
and less quartz has beei introduced.

Some gold values of commercial grade were obtained from 
the pits in the south zone and also from diamond—drill core 
intersecting the same zone. Drilling to date has indicated 
that the values are too irregularly distributed in the 
carbonatized zone to constitute orebodies.

Sources:

Burrows, A 0 G.
1925i The Porcupine gold area (Fourth Report);

Ontario Dept. Mines, Vol. XXXIII, 1924, 
pt. 2 y p. 79 (Beaumont).

Hurst, M.E.
1945J Godden Porcupine Gold Mines Limitedj

private report to Ontario Dept. Mines, 1945-
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O.D.M. File (Geological Branch, Timmins)
T-383 Surface geological and drilling plan,

diamond drill logs, private report to 
Broulan Reef Mines by 0 0 L 0 Backman, 
October 4, 1941.

Porcupine Mines Manual 1938-1939, Northern Directory Company 
1939: Beaumont Gold Mines Limited, p. 42.

GOLDALE MINES LIMITED

Goldale Mines Ltd. was incorporated in 1920 and owns a group 
of four claims adjoining Mcintyre on the north. These holdings 
were formerly part of the Bewick-Moreing claim group.

During an early period of exploration, prospecting was done 
on the Shannon vein. In 1938 the property was geologically 
mapped and seven drillholes totalling about 5*000 feet were put 
down.

A low area now partly filled with tailings occupies the 
central part of the claim group. Drilling beneath this drift- 
covered area intersected V8 variolitic pillow lava. On the 
northeastern part of the claims there is an outcrop of south- 
facing pillow lavas and associated with them is a band of 
coarser grained basalt. A low ridge of rusty-weathering, 
carbonatized lavas occupies the southern part of this outcrop 
area. Prominent ridges of pillow lava and uniform basalt are 
present on the southeastern claim. Two of the drillholes 
intersected a rock which is logged as strongly carbonatized 
and probably represents an extension of the exposures of 
carbonatized lavas.

The drilling objectives were to explore the drift-covered 
areas and to intersect certain flow contacts. The base of 99 
greenstone has contained gold-bearing veins in some of the 
producing mines but no well mineralized veins were located.

Sources:

Burrows, A.G.
1925: The Porcupine gold area (Fourth Report)j

Ontario Dept. Mines, Vol. XXXIII, 1924, 
pt. 2, p. 71.

Hurst, M.E.
1945 ' Goldale Mines Limited; private report to 

Ontario Dept. Mines.



- 56 -

O.D.M. File (Geological Branch, Timmins)
T-38 Surface geological and drilling plan.

Porcupine Mines Manual 1938-1939, Northern Directory Company, 
1939: Goldale Mines Limited, p. 59.
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HOLLINGER CONSOLIDATED GOLD MINES LIMITED

By W.A o Jones^ 

HISTORY AND DEVELOPMENT

The Hollinger gold mine is situated in the southwest 
quarter of Tisdale township, District of Cochrane, Ontario. 
The adjacent town of Timmins is 340 air miles northwest of 
the city of Toronto.

The original four claims were staked by Benjamin 
Hollinger in the summer of 1909. Development commenced in 
the autumn of that year and mill construction followed in 
the winter of 1910. A catastrophic forest fire swept the 
district in 1911j destroying the surface plant, so that the 
original 300-ton mill was not completed until June 1912. 
From that date up to December 31st, 1959, 58,504,652 tons 
of ore have yielded 17,366,470 ounces of gold and 3,296,714 
ounces of silver. The total value of the production has 
been $494,860,177.

The mine has been developed to a depth of 5*450 feet 
and is served by seven vertical shafts of various depths. 
At present ore is being mined on all levels from surface 
to the 5*450-foot horizon.

GENERAL GEOLOGY

The rocks exposed on the surface and in the mine 
workings consist of a closely folded series of Precambrian 
lava flows of Keewatin age. These lavas are now schistose 
and hydrothermally altered but are believed to have been 
originally of intermediate to basic composition. The 
schistosity strikes N.70 0 E. and dips to the south at 75* to 
80*. The structure of the formations is complex but in the 
principal ore-bearing zone the general dip of the flows is 
to the south at a slightly flatter attitude than the 
schistosity.

l
Chief Geologist; manuscript received January 26, I960.
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The Keewatin lava flows have been intruded by a number of 
lens-shaped porphyry stocks that dip 60*S.and pitch 46* to 53*E. 
Several albitite dikes that are post-porphyry but pre-ore in 
age occur in the mine. The most prominent of these is found in 
the main ore zone below the 2,600-foot level where it follows 
a fault for a part of its course.

The main ore zone strikes approximately N.60 - E P and 
plunges 55*E. conforming in a general way with the attitudes 
of the porphyry masses. A conspicuous fault, striking N.55*E* 
and dipping 67*S., cuts across the property. Although not a 
continuous plane, the zone of faulting can be traced from the 
surface to the lowest level. This fault zone occupies a 
central position with respect to the main ore zone. It is 
difficult to establish any definite displacement of the 
porphyries and there are no distinctive horizon markers near 
the fault to aid in the solution of the problem. The most 
southerly fault plane indicates post-porphyry, pre-ore movement 
in the direction of the regional pitch and of normal type. 
However, there are a number of such planes across a width of 
several hundred feet and the displacement may have been taken up 
by the shifting of a number of comparatively small blocks. 
Most post ore displacements are normal and commonly limited to 
a few feet so that no serious mining problem has resulted.

The orebodies consist of quartz veins, stringer lodes, 
and stockworks with associated pyritized wallrocks. The width 
of individual orebodies ranges from l to 70 feet and averages 
approximately 10 feet. The vein system forms a complex pattern 
in a favourable zone, which in places is 6,000 feet long and 
4,000 feet wide. Few veins are persistent for long distances 
although some are continuous for more than 1,000 feet 
longitudinally and vertically.

ROCK FORMATIONS

The rocks exposed on the property consist of schistose 
Keewatin lava flows intruded by stocks of quartz-feldspar 
porphyry. The southern half of the surface is covered by an 
orderly succession of lava flows which could be mapped and 
grouped into the Vipond formation (Sub-Group). The central 
part of the mine, where the largest porphyry stocks occur, is 
occupied by a succession of several highly schistose flows 
termed the Central formation (Sub-Group). The two lower 
members of this group are tentatively correlated with 
lithologically similar flows in the synclinal structure 
adjacent to the Mcintyre boundary. A group of dacite bodies, 
with which an amygdaloidal pillow lava is associated^ occur 
in the more northerly parts of the mine and are believed to be 
the oldest rocks in the local succession. A table of formations 
is as follows:
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Table of Formations 

Matachewan -- Quartz diabase dike

Algoman — Albitite dikes
Quartz-feldspar porphyry

Keewatin —- Vipond formation (Sub-Group)
V.ll flow -~
V.10B flow —

V.10A flow —

V.9 
V.8 
V.7 

99

flow 
flow 
flow 
flow

pillowed andesite
brecciated spherulitic pillow

lava 
massive to finely brecciated

andesite overlain by
carbonaceous tuff, 

carbonaceous tuff 
spherulitic pillow lava 
carbonaceous tuff 
massive unpillowed andesite.

Central formation (Sub-Group)
C.16 flow — massive unpillowed andesite

overlain by carbonaceous 
tuff.

C.15 flow -— amygdaloidal pillow lava 
C.14 flow — amygdaloidal pillow lava

and uniform textured 
andesite. 

55 flow — brecciated andesite overlain
by carbonaceous tuff. 

95 flow -— pillowed andesite in places
showing brecciated spherulitic 
texture.

Northern formation (Sub-Group)
N.63 flow -— amygdaloidal pillow lava

overlain in some localities 
by carbonaceous tuff. 

N.63 flow — uniform textured dacite.

Keewatin

Northern Formation; N.63 dacite. The dacite is a massive, 
medium-grained, grey to dark green lava exhibiting tiny quartz 
grains about 2 mm. in diameter. In some localities alteration 
has given the rock a brownish to purplish colour. It is not a 
continuous horizon, and in some cases shows upper gradational 
contacts with N.63 pillowed andesite. In places where the
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dacite contacts are sharp, the appearance is not unlike that of 
a sill c It has not been possible to establish if all the dacite 
bodies represent contemporaneous extrusion or whether older 
horizons are present.

N.63 Pillow Lava* The dacite shows both sharp and 
gradational contacts with a pale grey to buff, amygdaloidal 
pillow lava. The pillows have a maximum length of 3 feet and 
a width of 12 feet and are surrounded by narrow margins of 
fine—grained dark material. Amygdules are confined chiefly 
to margins of the pillows and are filled with calcite. The 
upper part of the flow exhibits coarse and fine breccias, in 
some places cemented by carbonaceous matter. The pillow lava 
terminates in a narrow band of tuff in some localities.

Central Formation; 95 Flow. The basal part of this flow 
is coarse grained and grades upward into a pillowed section, 
which may pass into a brecciated spherulitic and fine 
fragmental zone locally overlain by a narrow band of siliceous 
tuff. The most distinctive feature of the flow is the 
spherulitic and fine fragmental texture, and where these are 
absent it is very difficult to distinguish 95 from N.63 pillow 
lava.

55 Flow. This flow is a dark grey, medium-grained andesite, 
which is brecciated and veined by carbonaceous matter* The 
irregular fractures which extend throughout the flow form blocks 
from l foot to 3 feet in width. In some places the upper part 
of the flow is fragmental.

C.14 and C,15 Flows. A uniform-textured, medium-grained, 
greenish andesite with a fine-grained amygdaloidal pillowed 
phase has been called 14 flow. It is overlain by a buff, 
fine-grained, amygdaloidal pillow lava. The pillows are small, 
closely packed, and separated by very narrow margins.

C.16 Flow. A narrow, massive, medium-grained, chloritic 
andesite overlies C.15 pillow lava in some localities, but it 
is not a continuous horizon. The upper part of the flow contains 
amygdules, 2 inch in diameter, which are filled with calcite. 
A persistent, well-bedded, carbonaceous and siliceous tuff band 
overlies the andesite*

Vipond Formation; 99 Flow. A massive, uniform-textured, 
greenish, andesite flow was classified as the base of the Vipond 
flows because of its persistence throughout the area and its 
close relationship to the overlying, distinctive, spherulitic, 
pillow lava. The andesite is somewhat fragmental at the top 
where it grades upward into carbonaceous tuff.
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V.8 Flow. A spherulitic pillow lava, which has been traced 
for about 8 miles along the strike, is called V.8 flow at the 
Hollinger mine. The pillows are ellipsoidal in form and the 
longest axis commonly measures 8 or more feet. Spherules, up 
to 12 inches long and l inch wide, are distributed throughout 
the pillows in a chloritic matrix. The margins of the pillows 
consist of a rim of fragmental material about 2 inches wide. 
In some localities a uniform-textured andesite with gradational 
contacts is found within the flow.

V.10A Flow. A relatively thin, fine to medium-grained, 
uniform textured andesite has been called V.10A flow. It is 
brecciated and a network of tiny veinlets of chlorite cement 
the fractures. The brecciated structure is best developed 
where the rock is fine-grained. A thin band of carbonaceous 
tuff occurs at the top of the flow.

V.10B Flow. A brecciated, spherulitic, pillow lava strongly 
resembling V.8 flow, and on some exposures distinguished with 
difficulty from the latter, is known as V.10B flow. The pillows 
measure up to 8 feet on the longest axis and contain numerous 
greyish spherules up to 12 inches in diameter. The spherules 
are brecciated and the pillows contain fine,angular fragments 
of siliceous composition in a dark green, chloritic matrix.

V.ll Flow. This flow is a pillow lava with a coarse-grained 
uniform-textured section of varying thickness at the base.

Carbonaceous Interflow Sediments^-

As shown in the table of formations, a number of 
individual lava flows are separated by horizons of interflow 
sediments of variable continuity and thickness. These range 
from pale grey, well bedded, cherty tuffs through fine 
grained, dark grey to blackish, banded material to black, 
slickensided, highly polished, schists. The tuffs conform 
in attitude with the enclosing lava flows and range in 
thickness from a few inches up to between 50 and 100 feet 
where involved in dragfolded structures. Virtually all the 
sedimentary horizons contain amorphous carbon in varying 
amounts from a fraction of one percent up to 8 per cent.

l
Supplementary section of report submitted January 7, 1964.
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Two of the most prominent carbonaceous sedimentary horizons 
occurred in the southern part of the Hollinger mine at the 
base and top of V.8 spherulitic pillow lava.

The carbonaceous sediment is typically black in colour 
and usually exhibits a schistose structure with a very fine 
grained texture. The banded character of the rock is in 
places accentuated by variations in the carbon content between 
different layers. Some surfaces are coated with glassy black 
carbon which readily marks paper after the manner of graphite. 
Many specimens effervesce vigorously with cold dilute 
hydrochloric acid, indicating the presence of considerable 
quantities of carbonates. Well-shaped crystals of pyrite 
are common but they contain no gold except when directly related 
to auriferous quartz veins. In some cases where the iron pyrite 
crystals are large, minute grains of carbon are included in them. 
Barren nodular pyrite masses up to ^-inch in diameter occur in 
some localities.

Microscopically, a typical section reveals a mosaic of 
small quartz grains of irregular outline accompanied by a good 
deal of carbonate. The schistose nature of the rock is apparent 
through the parallel alignment of minute laths of white mica 
and in places by a slight elongation of the quartz grains,, A 
subordinate amount of plagioclase and pale green chlorite is 
commonly present. The iron pyrite occurs as porphyroblasts^ 
probably formed during the metamorphism of the sediment to its 
present slaty character, and pressure shadows may be observed 
extended in the direction of schistosity. The minerals of these 
shadows are quartz and chlorite. The carbonaceous matter occurs 
as minute spongy grains, which may be concentrated into black 
irregular streaks following the schistosity. The size of the 
carbon grains varies considerably between different specimens, 
while the total carbon content ranges from one-tenth of one 
per cent up to 8 per cent. The minute size of the carbon 
particles and their opacity make it difficult to determine 
their properties under the microscope. The fact that many 
specimens yield glossy black surfaces which have an unctuous 
feel and readily give a black streak has resulted in the 
widespread reference to the material as graphite. While it 
is possible that some carbon is present in a fine graphitoid 
state, the greater part of it is amorphous since it can be completely 
ignited at about 600 degrees centigrade. The carbonaceous 
material also exhibits an adsorptive property comparable to 
charcoal, indicating a spongy or fibrous character not shown 
by graphite.

The carbonaceous slate assumed an economic significance 
where it was directly associated with auriferous quartz veins. 
Fortunately such an association was largely confined to the 
territory above V.8 spherulitic pillow lava on the south side 
of the mine. The spongy carbon grains adsorbed gold cyanide



- 63 -

solution in the milling process and this gold was lost in the 
tailings. Since the tonnage of carbonaceous ore of good grade 
was insufficient to justify separate mining and milling methods, 
the problem was solved by keeping the proportion of such ore 
low enough to hold the tailing loss to a tolerable figure.

Amorphous carbon was not confined entirely to the interflow 
sediments. Tiny spongy grains of carbon occurred in the 
feldspar phenocrysts in several of the porphyry bodies, notably 
the Pearl Lake, Miller Lake and Crown stocks, imparting a dark 
grey to black colour to these rocks. Presumably the carbon, 
totalling up to 2 per cent of the rock, was derived from 
intruded carbonaceous sediments. Some of the prominent strike 
faults show glistening black, slickensided, surfaces of carbon. 
Flows exhibiting a fragmental or brecciated nature such as 95 
and 55 flows in the Central formation contained considerable 
amounts of carbon in some localities. Samples from such 
occurrences also adsorbed gold solution but the tonnage of 
ore involved again did not warrant separate treatment facilities. 
The amount of gold adsorbed by different samples did not vary 
directly with the carbon content suggesting that some other 
factor, possibly physical, was involved.

Algoman

Quartz-Feldspar Porphyry: Several ellipsoidal stocks of 
quartz-feldspar porphyry, pitching 53 0 N.E. and dipping 60 0 S 0 , 
intrude the sheared lava flows. The rock is typically pale 
grey in colour and consists of phenocrysts of quartz and albite 
in a fine-grained matrix of the same minerals. The composition 
of the rock corresponds to "alaskite" lacking the potash content 
of the typical granite clan. Some of the albite is secondary 
being introduced as veinlets and clear phenocrysts but much of 
the mineral is apparently primary. Only a sparse amount of 
biotite represents the original ferromagnesian minerals. Apatite, 
ilmenite, titanite and rutile are primary accessory constituents 
while small amounts of chlorite, actinolite and fuchsite are 
believed to be secondary. Other minerals, which were introduced, 
are sericite, carbonate, tourmaline, epidote, carbon, scheelite 
and pyrite. Sufficient amorphous carbon is present in some 
localities to give the rock a dark grey to blackish colour. 
Fine grains of carbon may be seen in the feldspar phenocrysts. 
In some cases blackish porphyry is in sharp contact with the 
pale grey variety but the contact is not definitely traceable 
for any distance and commonly fades out completely.



- 64 -

Pearl Lake Porphyry; The Pearl Lake Porphyry stock is a 
schistose quartz-feldspar porphyry in which the feldspar is 
largely altered to white mica and calcite. Quartz eyes up to 
an eighth of an inch in diameter are prominent but feldspar 
is only rarely distinguishable* The intrusive has a maximum 
length of 5,500 feet and an average width of 1,500 feet. The 
strike of the mass is N.78 C E., the dip 70*-84 0 E. and the plunge 
is 42"E. The resultant of dip and plunge causes the western 
tip of the porphyry to recede eastward on a line striking 
N.84 0 E.

Only the western extremity of the Pearl Lake Porphyry 
occurs on Hollinger ground but the greatest development of 
veins is found in the vicinity of this portion of the stock.

Acme Porphyry: The Acme Porphyry body lies about 200 
feet south of the west end of the Pearl Lake stock. It is about 
1,200 feet long and 200 feet wide and is remarkably consistent 
in size and position with respect to the Pearl Lake stock from 
surface to the lower levels. This rock is schistose and the 
feldspars have been altered to white mica and carbonate which 
form the groundmass for 1/8 inch quartz eyes.

Millerton Porphyry: The Millerton Porphyry is a schistose, 
grey, quartz-feldspar porphyry in which quartz and white mica 
are the chief recognizable constituents. At the surface the 
stock is only 750 feet long and 140 feet wide with a strike 
of N.43 0 E e and a dip of 51 0 S.E 0 Due to a great increase in 
size with depth, the plunge of the northeast end of the body 
is 38 0 N 0 E. whereas that of the southwestern extremity is 
steeper at 6? 0 N. Thus, at the 2,000-foot level, the length 
has increased to approximately 3^600 feet. The maximum 
apparent width at the level ranges from 200 feet toward the 
southwestern and 400 feet at the northeastern ends respectively 
The true widths normal to the dip are 150 feet and 300 feet 
respectively* The northeastern end of the Millerton Porphyry 
merges with the Miller Lake stock at the 2,000-foot level. 
However, a separation takes place below this horizon and the 
Millerton Porphyry retains its identity, increases in size 
and changes in strike and dip somewhat as it extends to the 
deepest levels.

Miller Lake Porphyry; The Miller Lake stock lies northwest 
of the Pearl Lake and north of the Millerton bodies respectively. 
On surface it strikes N.75 0 E. for a length of approximately 2,000 
feet with a maximum width of about 500 feet. The dip between 
surface and the 2,000-foot level is 78 0 S e E., the average dip 
from the 200 to 4,100-foot levels is flatter, being 69 0 .
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The body increases somewhat in size with depth. As a 
result, the plunge of the northeastern extremity from the 
surface to the 4, 100-foot level is 61 degrees but the 
southwestern end plunges more steeply at 67 degrees. The 
resultant of dip and pitch causes the southwestern tip of 
the intrusive to move along a line striking north 80 degrees 
east.

As previously mentioned, the Miller Lake porphyry merges 
with the northeast end of the Millerton at the 2,000-foot 
level. However, below that horizon the bodies separate and 
both retain a distinct entity to the deepest levels although 
they are connected by irregular apophyses. One reason for 
the separation is the change with depth of the strike of the 
Miller Lake porphyry from N.50 0 E. at the 2,000-foot level to 
N.49 0 E. at the 5,150-foot level.

Crown Porphyry: The Crown Porphyry is a grey, coarse 
textured, quartz-feldspar porphyry in which feldspar 
phenocrysts up to one quarter inch in diameter are usually 
distinct. Some schistosity is present but the rock is not 
as schistose and altered as the Millerton or Pearl Lake stocks,

On surface this intrusive is approximately 1,000 feet 
long and 350 feet wide. It strikes N.36 0 E., dips 59 0 S.E 0 
and plunges 57 0 NcE 0 The resultant of dip and plunge causes 
the northeastern end of the stock to move eastward with 
depth on a line striking approximately N.76 0 E.

The Crown Porphyry increases in size with depth and 
the strike, dip and pitch are subject to some variation. 
Because of the more northerly strike and steeper dip than 
the Millerton, one lobe of the Crown has merged with the 
western end of the former below the 4,250-foot level.

Albitite Dikes; Within the Hollinger mine a grey dike 
rock, consisting largely of albite with some oligoclase, is 
found. The albitite intruded and was chilled against the 
porphyry, but was fractured and veined by gold-bearing quartz. 
The most prominent dike is found in the main ore zone below 
the 2,600-foot level where part of its course lies along a 
fault. Others are found intruding the Millerton Porphyry.

Matachewan

Diabase Dikes; Two narrow diabase dikes, ranging from 
a few inches to 2 feet in width, have been mapped below the 
2,750-foot level. The strike of the diabase varies from



- 66 ~

N.15-20 0 W. and the dip is 80-850 E. The first dike was traced 
from the 2,900 to 4j100-foot level where it occurred in M 4 
crosscut from 140 feet to 3,950 feet east of 19 shaft. The 
second dike has been mapped from the 4,100-foot to 5,450-foot 
level being located in M 4 crosscut from 130 feet to 275 feet 
east of 25 shaft.

STRUCTURE OF FORMATIONS

The lava flows of the Central and overlying Vipond 
formations form a south-facing group that strikes N.450 - 
650 E, and dips 650 S.E. The Vipond formation is involved 
in the Vipond cross fold and the flattening in dip and 
pitch of the spherulitic pillow lava flows has produced 
an apparent thickening of the surface outcrops of these 
formations. Where the pitch of the Porcupine syncline 
decreases, the margins of the brecciated spherulitic 
pillow lava (V a 10B) becomes very irregular and this flow 
occupies a major part of the basin at the surface. The 
older spherulitic pillow lava (V.8) outcrops in the 
southern part of the Hollinger mine and a narrow peninsula 
extends into the Mace (Vipond) mine a distance of 700 feet. 
The east side of the projection ends against a north-south 
fault that cannot be traced through the lower part of V.8. 
There is no displacement of the underlying andesite. An 
S-shaped band of carbonaceous tuff extends through the 
pillow lava about 500 feet east of the fault and merges 
with the top of 99 flow. The top of V.8 dips 55*S. on 
the east side of the peninsula but the attitude to the 
west is 66 0 S. The narrow promontory dips 69 0 E. The 
spherulitic lava is cut off by the eastern end of the Crown 
porphyry but diamond-drillhole information suggests that it 
continues west and curves into the Hollinger main fault.

The lava flows of the Central formation face uniformly 
south and overlie pillow lava and dacites of the northern 
formation. The Central formation lies in the main zone of 
shearing, faulting, and porphyry intrusion, consequently 
it is difficult to correlate flows from level to level. 
Only the two lower members of this group have distinctive 
features that assist in tracing them from place to place. 
These are the 55 flow carbonaceous andesite and 95 flow 
brecciated spherulitic lava, but where these prominent 
characteristics are absent it is very difficult to separate 
95 flow from N.63 pillow lava.

The 95 and 55 flows are found in the main ore zone 
and serve as horizon markers on the lower levels. There 
has apparently been considerable squeezing and faulting
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of the Central formation. This is more apparent below the 2,000- 
foot level than on shallower horizons. As a result 95 and 55 
flows terminate in a sharp wedge and N.63 dacite is in contact 
with 14 greenstone in the neighbourhood of 13 crosscut on the 
2,150-foot level. The wedge pitches 750 E. The Millerton 
Porphyry intervenes at the tip of the wedge on the lower levels, 
so that the amount of squeezing or displacement of the two 
horizon markers is unknown.

Two lava flows, lithologically similar to the 55 and 95 
horizons, are found in the northeast corner of the property and 
form what has been called the Mcintyre syncline. On the upper 
levels the structure ends against a fault on the north side and 
the rock resembling 95 flow is in contact with pillow lava and 
dacite similar to the N.63 flow. The south-facing 95 and 55 
flows forming the base of the Central formation cannot be traced 
positively into the Mcintyre syncline in vertical section because 
the Pearl Lake Porphyry intervenes. The correlation is, therefore, 
made only on the basis of lithological similarity and the anticlinal 
arch necessary to complete the structure is presumed to be occupied 
by the Pearl Lake stock. The syncline pitches to the east, so 55 
and 95 flows have moved into the Mcintyre property at a depth of 
about 1,800 feet.

Two flows that are somewhat similar to 95 and 55 flows are 
exposed in 12 crosscut north on the 1,550-foot level in the 
Gillies Lake property, about 700 feet north of the Hollinger 
boundary. These flows face north and are in contact on the south 
with a dacite similar to 63 flow. About 1,600 feet north of the 
Hollinger boundary, northeast of Gillies Lake, two lava flows 
bearing a lithological resemblance to V.8 and V.10B outcrop and 
face to the north. This succession may be the north limb of the 
Hollinger anticlinal structure. The central core of the arch 
consists of thick bodies of dacite associated with pillow lava 
flows.

RELATIONSHIP OF PORPHYRY INTRUSIVES TO STRUCTURE

The porphyry stocks occupy positions on and adjacent to the 
axis of the anticlinal arch and apparently maintain a consistent 
relationship to this structure with depth. None of the bodies 
has a fixed relationship to a particular rock horizon and there 
are numerous apophyses and irregularities in form all of which 
suggests intrusion of the porphyry into a folded structure. The 
Pearl Lake stock occupies part of the anticlinal structure where 
the south-facing 55 and 95 flows arch over into the Mcintyre 
syncline. The Miller Lake and Millerton porphyries slightly 
transcend the lava flows to merge at about the 1,800-foot level,
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although in vertical section they appear to be a single mass lying 
near the axis of the syncline. The porphyry stocks north of the 
Miller Lake body intrude the dacite and pillow lava flows that are 
presumably the central core of the main anticlinal arch* The 
Crown Porphyry lies about 2,000 feet south of the axis of the 
anticline and to the west of the Vipond cross-fold axis c It 
plunges eastward under the latter structure.

Since all the porphyry bodies increase in size with depth 
presumably they may merge into a single mass eventually. However, 
at the Hollinger 5, 450-foot level the Northern, Miller lake and 
Millerton still appear to be merely joined by highly irregular 
masses and attenuated apophyses. Part of the Crown body has fused 
with the southwest end of the Millerton but one distinct lobe of 
the former remains even though it is only separated by a few feet 
of altered fragmental lava.

FOLIATION

All the formations in the Hollinger mine exhibit a planar 
structure, striking northeast and dipping to the south, but 
schistosity is most pronounced in the main ore zone which is 
only slightly south of the anticlinal axis. Pillows, spherules, 
and amygdules are elongated in a direction corresponding with 
the easterly pitch of the formations.

A zone of flat schistosity, striking northeast and dipping 
55*N. is exposed on the southeastern part of the property. It is 
about 500 feet wide on the upper levels, but the width decreases 
to 100 feet or less at the 2,600-foot level. It appears to have 
been formed later than the foliation by a force that would have 
produced a normal fault if the distortion had progressed to the 
point of fracturing.

FAULTING

A series of well-marked fault planes strike N.57*E. across 
the central part of the property. This zone dips 6?*S. and can 
be traced from surface to the deepest levels. Below the 2,450- 
foot level the fault zone is represented by several planes 
distributed over a width of a few hundred feet, which appear to 
be the downward extension of the structure on the upper levels. 
An albitite dike follows one of the faults below the 2,600-foot 
level for part of its course and then branches into the adjoining 
rock.
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The faults lie in the central part of the ore zone. No 
definite evidence of the amount of movement that took place has 
been found* At the west end of the property correlation of 
diamond-drillhole logs with Moneta mine geology suggests a 
possible displacement of 1,000 feet but the relationship is 
complicated by the intersection of the Gillies Lake fault,, The 
apparent squeezing out of 95 and 55 flows on the west end of 
the lower levels and the direction of movement on two 
prominent fault planes suggest a wedge that has moved upward 
in the direction of pitch. The relative movement on the strong 
fault on the south side of the wedge is thus of normal type* 
As previously mentioned, it has not been possible to establish 
any large displacement of the porphyry stocks along the fault 
planes that penetrate them.

OREBODIES 

RELATIONSHIP OF OREBODIES TO STRUCTURE

The vein system has the appearance of numerous vein-filled 
fractures superimposed upon the intricately folded structure in 
which the porphyry stocks lie. It forms a broad arc changing 
from a northeasterly strike in the western part of the property 
to a more easterly trend in the eastern part. The most productive 
region lies in the sheared andesite and pillow lava between the 
Millerton and Pearl Lake porphyries. This zone is slightly south 
of the centre of the anticlinal axis. It conforms in a general 
way with the strike of the Central formation of lava flows and to 
the outline and pitch of the quartz-feldspar porphyry stocks. 
The main ore zone dips about 6? 0 S. and pitches about 55 0 E.but individual 
orebodies are commonly vertical or dip 75*S. A very favourable 
locality for vein formation was around the western end of the 
Pearl Lake Porphyry, especially where attenuated apophyses 
penetrate the lavas. The quartz veins continue into the porphyry 
and one of good grade may persist for some distance from the 
contact. However, the contact zone was a much more favourable 
locale for gold deposition than the interior of the porphyry. 
Thus when looking eastward at a model of the mine, the veins 
appear to divide about the western end of the Pearl Lake stock. 
The main productive region curves east along the south flank with 
a south dip. Another important group of veins trend along the 
north contact and dip steeply to the north.

The Miller Lake Porphyry and several smaller stocks lie 
north of the Pearl Lake body and many north-dipping productive 
veins occur along the contacts and attenuated fringes of these 
masses. The Mcintyre synclinal structure lies immediately east 
of the Miller Lake stock and is also bounded on the north by a 
porphyry intrusive. The andesite and the brecciated spherulitic 
lava in the syncline on the upper levels are irregularly fractured
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and traversed by numerous veins*

The Millerton Porphyry is fractured and veined by a tremendous 
quantity of quartz throughout its extent from surface to the 5j 450- 
foot level. However, most of this material is either barren or 
contains minute erratic amounts of gold. Thus the most interesting 
localities for ore have been from surface to about the 600—foot 
level and again between the 2,750-foot and 4, 250-foot levels where 
productive veins occur on the strike of the main ore zone where it 
crosses the porphyry,, To a lesser extent some ore occurs between 
the 4, 400-foot level and the 5,450-foot level in rather close 
proximity to the northern side of the Crown Porphyry*

Quartz veins occur in the Crown Porphyry and to a lesser 
extent in the adjacent lava flows from surface to the 5*450-foot 
level. The productive localities have been limited to surface to 
the 1,400-foot level, 2,000-foot to 2,600-foot level, 3,050-foot to 
3,800-foot level and 4,700-foot to 5,450-foot level* The base of 
99 andesite flow crosses the eastern end of the Crown Porphyry 
between the 1,850 and 2,450-foot levels. Ore was found along 
the flow contact for about 300 feet from the porphyry contact over 
this vertical range.

In the south and west parts of the mine a number of vein 
systems are more directly related to structures in the lavas 
than to the porphyry stocks. The spherulitic pillow lava (V*8) 
dips flatly to the south and extends into the region of flat 
pitch as a narrow promontory. The structure of this flow has 
evidently exerted an influence on the location of veins around 
its margins* The interior of the flow is massive, chloritic, 
and practically devoid of gold-bearing veins. The underlying 
massive andesite (99 flow) is fractured arid traversed by numerous 
quartz veins* The carbonaceous bed overlying 99 andesite also 
contains veins, especially where there are embayments in the 
overlying spherulitic pillow lava. An S-shaped carbonaceous 
shear extends through V.8 flow from the vicinity of the fault, 
where this formation forms a peninsula projecting into the Mace 
mine. This carbonaceous horizon contained very rich quartz 
veins on the upper levels.

The top of V.8 flow is overlain by carbonaceous tuff that 
was favourable for the development of veins, particularly in 
the arc formed by the west side of the peninsula.

Although the carbonaceous tuff bands at the top of 99 and 
V.8 flows exerted a great influence on the location of quartz veins, 
these are far from continuous in the favourable horizons* The 
fracturing was not restricted to the carbonaceous tuff, so that 
the veins commonly branch from it into the adjoining lava* 
Furthermore, the thin flows above and below V.8 were fractured 
and contain important orebodies on some levels.
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In the western part of the mine a series of veins that strike 
in an arc from north to northeast and dip steeply to the east are 
found* They do not extend across the strike of the main fault and 
are associated with dacite and pillow lava believed to be the 
oldest rocks on the property. Their conformity to the general 
configuration of the anticlinal nose on the Moneta property 
suggests a possible origin through the mineralization of shear 
zones formed during folding.

STRUCTURE OF INDIVIDUAL OREBODIES

The orebodies may be classified into several characteristic 
formsr-
(1) Well defined, continuous, quartz veins, which may locally 

branch, pinch or swell.
(2) Sinuous veins, which appear to have replaced small dragfolds 

or other structures in the wallrocks.
(3) Tabular vein zones consisting of a group of essentially 

parallel stringers and associated pyritized Iava 0
(4) Lodes consisting of en echelon quartz stringers and lodes 

composed of en echelon S—shaped stringers.

In a very general way the structural behaviour of the ore 
zones is controlled by the structure of the volcanic rocks and 
porphyry stocks. However, since the ore consists of vein-filled 
fractures, individual bodies may cut across structures, such as 
flow tops, or occur in an irregular distribution in a particular 
rock type without obvious structural relationship.

In the main ore zone the system of veins, which extend 
along the south side of the Pearl Lake Porphyry and westward 
toward the Millerton Porphyry, has a vertical or steep southerly 
dip crosscutting the schistosity at a small angle* Some distance 
to the north of the Pearl Lake Porphyry 91 vein system dips 
steeply north* Veins associated with the base or tuffaceous 
top of 99 or V.8 flows may have very flat dips dependent upon 
the local structure with which they are associated. The stringers 
comprising en echelon lodes may have an easterly strike and dip 
about 450 S. whereas the lode may strike northeast and have a 
vertical dip.

VEIN TEXTURE AND MINERALOGY

The boundaries of the quartz veins are sharply defined in 
virtually all cases. Colour may vary from white through various 
shades of grey to black depending upon minute inclusions. Most, 
if not all, vein quartz shows evidence of repeated fracturing 
although it may be more conspicuous in the more vitreous 
varieties than in those exhibiting a duller lustre. A second
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generation of quartz can be seen quite commonly,, For example, 
horizontal white ladder veins or stringers may cut a vertical 
dark grey lead consisting chiefly of ankerite and tourmaline. 
There may be additional generations of quartz but it is difficult 
to establish such an age relationship.

It is questionable whether there are unique mineral 
assemblages which can be classified into definite vein types. 
Nevertheless, some veins have conspicuous amounts of certain 
minerals which impart a rather distinctive megascopic 
character that may merit description. A white or greyish quartz 
which has a finely banded texture parallel to the walls commonly 
yields a good grade of ore. This texture is due to narrow seams 
of pyrite accompanied in some localities by tourmaline and 
chlorite. Visible gold is commonly found near the borders of 
the vein, along the darker bands containing pyrite, or filling 
fractures, apparently at random in the quartz. Chalcopyrite 
and pyrrhotite are present in small amounts in some banded veins.

The veins which form an echelon lodes are white in colour 
and composed chiefly of quartz. Ankerite may occur as a narrow 
selvage along the sharply defined contact with the wallrock but 
also may be distributed in small patches throughout the quartz. 
Irregular, pyritized, fragments of wallrock in which tourmaline 
is developed are not uncommon. Scheelite is present as grains 
or irregular patches up to several square inches in area in some 
localities. Sphalerite and galena may be found in small amounts 
but pyrite is the most important sulphide. Veins of this type 
which are of ore grade contain rather conspicuous amounts of 
visible gold.

Veins composed chiefly of quartz and albite are white in 
colour with a rather dull lustre. Numerous angular fragments 
of wallrock up to one foot in diameter are common and some of 
these have matching edges separated by two to three inches of 
vein material. The arrangement of rock inclusions and quartz 
stringers in some localities imparts a braided appearance to 
the whole. Pyrite is the chief sulphide while arsenopyrite 
may be conspicuous in some places but is not abundant. A few 
open cavities have been found in this vein type in the Millerton 
Porphyry on the lower levels. These openings are lined with 
transparent quartz crystals which grade into the milky vein 
quartz as if the cavity existed at the time of vein formation. 
In one locality well formed sphalerite crystals up to two inches 
in size were found associated with the quartz crystals. Veins 
in the Millerton Porphyry containing conspicuous angular 
wallrock fragments have only a low and erratic gold content. 
However, such a vein may pass into a grey banded type with 
thin seams of pyrite and abundant visible gold. On the upper 
levels in the western part of the mine some orebodies of good 
grade consist chiefly of pyritized lava with only a subordinate 
amount of vein material which is of the quartz-albite type.

As previously mentioned, variable amounts of visible gold 
may be present in all types of veins. Under the microscope, tiny 
blebs and veinlets of gold may be detected within pyrite crystals
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in the wallrock adjacent to the vein. However, on the east end 
of the Pearl Lake ore zone and at depth, the pyritized wallrock 
is not auriferous.

HYDROTHERMAL ALTERATION

The rocks in the main ore zone are highly schistose and 
altered. The lava flows are pale grey to yellowish in colour 
but from the structural and textural features which remain, the 
original composition is believed to have been intermediate to 
basic. Lavas of this type south of the central zone have been 
altered to chloritic schists, but those in the principal vein 
system are very rich in carbonate and white mica.

The margins of the Pearl Lake Porphyry stock have the 
composition of a sericite schist and all the porphyry masses show 
some alteration to carbonate and white mica. The south flank of 
the Pearl Lake stock and the lavas in the vicinity contain a 
small percentage of small ottrelite crystals.

The best examples of hydrothermal action, free from any 
alteration that might be related to porphyry intrusion, are found 
beyond the general confines of the main ore—bearing region. A 
vein traversing dark green, chloritic, pillow lava may exhibit 
a border of pale grey, bleached lava, a foot or more in width, 
that has a definite spatial relationship to the quartz. The 
altered rock consists chiefly of ankerite, white mica, and quartz, 
and commonly contains abundant fine-grained, disseminated, 
auriferous pyrite.

HISTORY OF VEIN FORMATION

Study of the structural relationships between the vein 
filled fractures and the enclosing wallrocks suggests that 
fracturing and shearing were superimposed upon the rocks after 
they had been deformed to essentially their present state. 
There is evidence of several periods of quartz deposition 
partially obscured by the fact that new generations of material 
entered old vein channels rather than occupying new fracture 
patterns.

It is thought that at least part of the hydrothermal 
alteration took place early in the history of the veins. 
Ankerite and white mica replaced the original constituents 
of the lavas and fine-grained pyrite may have been deposited 
in the wallrock at this time.



~ 74 -

A suggested sequence for the vein forming process is:

(1) A fore-running ankerite stage followed by quartz-scheelite- 
tourmaline and albite mineralization.

(2) A quartz-ankerite period of deposition with which
arsenopyrite, pyrrhotite, chalcopyrite, sphalerite, 
galena, tellurides and gold are associated,,

(3) A feeble quartz-calcite period in the main later than the 
gold deposition.
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KAYORUM GOLD MINES LIMITED

By WoA. Jones-^-

LOCATION

The property of Kayorum Gold Mines Limited, comprises 815 
acres in Tisdale and Deloro townships. It is a rectangular

l
Chief Geologist, Hollinger Consolidated Gold Mines, Limited; 

manuscript received February 8, I960.
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tract with an average width of 6,500 feet in a north-south 
direction, lying approximately 4*000 feet south of the Hollinger 
mine. A programme of geological mapping, sampling and diamond 
drilling was carried out in 1937* but no further work has been 
done.

GEOLOGY 

Rock Types and Their Distribution

All the rocks encountered on the property are of Keewatin 
age with the exception of a rather narrow diabase dike which is 
younger and may be Matachewan. A table of formations is as 
follows:

Table of Formations 

Precambrian 

Matachewan

Quartz Diabase.

Intrusive Contact 

Keewatin

Acid Pyroclastics.
Carbonaceous tuff and slates.
Post V^IOB pillow lava and andesite flows which are

unclassified. 
V.10B (Vipond Sub-Group) Brecciated spherulitic

pillow lava. 
V.10A (Vipond Sub-Group) Brecciated and carbonaceous

andesite.
V.8 (Vipond Sub-Group) Spherulitic pillow lava. 
99 (Vipond Sub-Group) Andesite. 
15 (Central Sub-Group) Pillow lava.

It will be noted that the lava flows of the Vipond 
Sub-Group, which were first mapped and classified in detail 
on the southern part of the Hollinger mine, are present on 
the Kayorum property. However, the type locality is on the 
north limb of the Porcupine syncline while the Kayorum flows 
represent the western continuation of the south limb of the 
major structure.
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DESCRIPTION OF ROCK TYPES 

Keewatin

C,15 Amygdaloldal Pillow Lava; A small area of light grey 
to brownish amygdaloidal pillow lava underlies 99 greenstone at 
the northeast corner of the area. It is fine-grained in texture 
with small, tightly-packed, irregular pillows from one to three 
feet in length* The margins are about one half inch in width 
and composed of very fine-grained, dark grey material* The 
interior of the pillows is usually very fine-grained and uniform 
with small amygdules around the periphery. The top of the flow 
is rather ropy in structure overlain by a narrow zone of finely- 
banded siliceous tuff.

99 Greenstone; On the northeast corner of the property a 
narrow band of medium—grained greenstone occurs. It is faintly 
amygdaloidal in places and has a narrow, finely-banded, 
siliceous tuff zone at its top. Although the contact with 
V.8 dips to the east the top is facing west so that the rock 
is older than the spherulitic lava and the formations are 
overturned*

Vo8 Spherulitic Pillow Lava; The most distinctive rock 
type of the Keewatin series exposed in the Porcupine district 
is a spherulitic pillow lava flow underlying the brecciated 
spherulitic pillow lava (V 0 10B) and its associated brecciated 
and carbonaceous andesite flow (V.IOA). This rock is dark 
green in colour with large pillows, not uncommonly six by two 
or more feet in size. Pillow margins are usually two or three 
inches wide consisting of fine spherules in a chloritic matrix. 
The interiors of the pillows consist of well-formed spherules 
up to two inches in diameter in a dark green chloritic matrix. 
In some localities the base of the flow consists of fine-grained 
greenstone from ten to thirty feet thick, in others the pillows 
are well developed at the lower contact but the spherules are 
only faintly perceptible and have a coalesced appearance. Zones 
of greenstone with gradational contacts may also appear within 
the mass of the flow. The top of the spherulitic lava is 
usually highly carbonaceous and this tuff zone varies from two 
to twenty feet in thickness. The flow has been traced from the 
Dome mine westward to the northeast corner of the Kayorum 
property. Here it turns sharply and trends southeastward to 
the Aunor ground where it turns sharply westward to continue 
parallel to the southern boundary at a distance of about 800 
feet south of the property line.
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An outcrop of spherulitic pillow lava of the same type is 
found 2,000 feet west of the property and 1,000 feet north of 
the Mountjoy-Ogden township line. This is thought to be V.8 
flow, although its identity is not certain since the outcrop 
is 5*000 feet away from the last definite occurrence and the 
rock varies in some respects from that of the typical V.8 type 
spherulitic pillow lava.

V.IOA Brecciated Andesite; A narrow band of greenish, 
fine-grained andesite, designated as V.IOA, lies below the 
brecciated spherulitic pillow lava (V.10B). It usually shows 
an irregular pattern of fracturing along which quartz or 
carbonaceous material may occur. The leucoxene present is 
usually very fine and hair-like. Transitions and sharp contacts, 
sometimes with carbonaceous horizons, may be noted between 
flows V.IOA and V.10B. In some localities the greenstone 
horizon pinches out and V.10B brecciated spherulitic lava is 
in contact with the older spherulitic pillow lava V 0 8*

V.10B Spherulitic Pillow Lavat A distinctive brecciated 
spherulitic pillow lava lies stratigraphically above V.10A 
flow. It is dark green in colour with pillows usually up 
to four feet in their greatest dimension. These are commonly 
flattened but may be fairly well rounded in outline. The 
margins are usually marked by a two-inch zone containing green 
to grey fragments about one quarter inch in size in a fine 
grained chloritic matrix. The spherules are up to two inches 
in size, well formed, but generally brecciated and the parts 
separated. Inside the pillows small angular fragments of 
white feldspathic and fine-grained greenish material may 
occur in a chloritic matrix. Sometimes large whitish clots 
of altered feldspar may be noted in the pillow interiors. 
The brecciated spherulitic pillow lava has been traced from 
the east boundary of the Mace property, westward for about 
4,000 feet where it turns sharply south and enters Kayorum 
ground about 1,500 feet west of the east boundary. Its course 
is thence southeastward for 3,000 feet where it curves 
gradually westward until it follows the south boundary for 
about 4,000 feet. This rock has not been recognized beyond 
the western limits of the Kayorum property.

Post V.10B Lava Flows; A number of lava flows occur 
stratigraphically above V.10B flow. These consist of grey- 
green, uniform-textured, andesite bands, sometimes containing 
ottrelite, associated with grey to brownish amygdaloidal 
pillow lavas. In some localities the individual flows are 
marked by narrow carbonaceous tuff zones. Because they 
bear such a distinct resemblance to many older flows found 
in the district, and are so lacking in unique features that
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repetition of horizons by folding may not be recognized, these 
younger lavas are dealt with as a single unit. The width 
included by these flows varies from 100 to 300 feet.

Volcanic Tuff t A continuous band of grey to blackish 
volcanic tuff, from 20 feet to 300 feet in thickness, lies 
between the post V.10B series of lava flows and the overlying 
acid pyroclastic. For the most part, this is a very fine 
grained carbonaceous rock showing a rude to very distinct 
sedimentary banding. On the western edge of the property 
some coarser sediments resembling greywacke are interbedded 
with the fine-grained slaty tuffs.

Narrow bands, not exceeding a few feet in width, of 
carbonaceous tuff also occur at the tops of a number of the 
lava flows which occupy the eastern and southern portion of 
the property.

Acid Pyroclastict About 70 percent of the interior of 
the property is underlain by a rock of acid pyroclastic type. 
It is light grey in colour consisting of fragments, which vary 
from one eighth of an inch to more than a foot in size, in a 
fine-grained matrix of quartz, feldspar, carbonate and white 
mica* These angular to elliptical-shaped fragments consist 
of quartz-feldspar porphyry, greenstone, basalt, tuff and 
banded jasper. Especially near the margins of the mass, the 
structure is agglomeratic, the amount of quartz and feldspar 
present in the groundmass may greatly decrease and the quartz 
eyes become small and sporadic. In places the pyroclastic 
may have a very uniform texture with only scattered inconspicuous 
fragments present, in which case it strongly resembles some 
of the porphyry bodies of the Hollinger mine.

Matachewan

Diabase: A continuous, rather coarse-textured, diabase 
dike which intrudes the Keewatin lavas was encountered in 
diamond-drilling. It is about 50 feet wide, strikes N.450W. 
and traverses the northeastern portion of the property.

GEOLOGICAL STRUCTURE

The acid pyroclastic apparently forms a basin shaped 
body with steeply-dipping walls. It grades into a zone of 
black slaty tuff beneath which lies the amygdaloidal lava and
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greenstone flows which are post V.10B brecciated spherulitic 
pillow lava. The general dip of the marginal tuff zone is 
55 to 850 E. on the west side of the basin and 75 0 E. on the 
east side indicating some overturning in that direction. The 
southern boundary of the mass dips north at an angle possibly 
as steep as 75 degrees. The dip of the north contact which is 
exposed on the 1,000 foot level of the Mace mine is unknown.

The brecciated spherulitic pillow lava (V.IOB) and the 
spherulitic flow (V.8), which occupy the eastern and southern 
edge of the property, are repeated in minor close folds as 
shown in the vertical sections. These are subsidiary structures 
on the flank of a larger northwesterly plunging anticline which 
is overturned to the west at an angle of 75 degrees. The axis of 
this fold lies a few hundred feet east of the northeast corner 
of the Kayorum property and it trends N.550W. When the 
spherulitic lava flows turn westward at the southeast boundary 
of the property the anticlinal nature of the folding is preserved 
but the flows are facing north and dipping in that direction at 
75 degrees.

Most outcrops of lavas and acid pyroclastic show a well 
developed schistosity which is parallel to the fold axis for 
the particular locality. Some exposures of acid pyroclastic 
in the northern half of the property exhibit cleavage surfaces 
which plunge eastward at an angle of about 40 degrees. This 
feature suggests that post-Timiskaming folding was superimposed 
upon previously deformed Keewatin lavas and pyroclastics,,

MINERALIZATION

A number of strong veins outcrop on the surface of the 
Kayorum property, chiefly in the northeast corner. One 
locality is about 1,500 feet west of the east boundary and 200 
feet south of the north boundary. Several quartz-ankerite 
veins varying from a few inches to two feet in width and 
striking N.65 0 W. occur in this neighborhood. The dip varies 
from vertical to 70 degrees to the northeast. The wallrock 
is carbonatized and sericitized andesite containing ottrelite. 
Some wallrock inclusions are present in the quartz and in 
places a very little pyrite* Only very sparse and erratic 
amounts of gold have been found in this vein system.

A strong quartz-ankerite vein striking N.50 0 W. was 
exposed in brecciated spherulitic pillow lava about 400 feet 
west of the east boundary and 400 feet north of the Tisdale- 
Deloro township boundary. This vein did not yield any gold 
assays and the exposure has been covered by mill tailings.
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A number of irregular quartz-ankerite stringers occur in 
the acid pyroclastic immediately south of the Tisdale-Deloro 
township line and 1,000 feet west of the east boundary of the 
property but no gold assays have been obtained.

The veins found in diamond-drilling for the most part 
favour contacts between different flows especially where 
carbonaceous tuff occurs. Localities where the lavas are 
sharply folded have also been favourable for vein formation. 
The carbonaceous top of V.8 spherulitic lava contained vein 
material at several points and these were fairly well 
mineralized with pyrite but contained no gold. Considerable 
fracturing occurs in V.10B brecciated spherulitic pillow 
lava and also in the younger flows especially where these 
are closely folded in the northeast portion of the property. 
However, gold values are sparse and highly erratic. The 
black tuff horizon which underlies the acid pyroclastic 
contains some quartz-ankerite veins with a little pyrite, 
but no gold values were obtained.
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MCINTYRE PORCUPINE MINES, LIMITED

By A.T. Griffisl

Mcintyre Porcupine Mines, Limited received its charter 
in March, 19H, its property initially totalling 142 acres. 
Additional property has been acquired from time to time and 
new totals 1676 acres, all in the central part of Tisdale 
township, District of Cochrane.

Production started in 1912, and to the end of I960 
totalled 8,612,653 ounces of gold and 1,882,176 ounces of 
silver from 27,800,889 tons of ore. The current rate of 
production is 2,200 tons per day, averaging 0.30 ounces of 
gold per ton.

The mine draws its ore from three principal areas or 
zones, in the southern part of the property, and is of 
exceptional interest in that exploration has been extended 
to a width and depth of 7^000 feet in an area of complex 
rock structure.

UNDERGROUND WORKINGS

The mine is served by four shafts from surface. No. 11 
shaft is the principal shaft and extends from surface to the 
3 y 875-foot level. All ore is hoisted through this shaft and 
it is the principal entry for men and material. The east 
side of the property is serviced through No. 7 Shaft to the 
1,000-foot level and the west side by No. 5 Shaft to the 
2,375-foot level. A fourth shaft, No. 6, extends from 
surface to the 2,875-foot level, and is not currently in use.

The lower levels are served to the 6,825-foot level by 
No. 12 Internal Shaft in the southern part of the property. 
Ore from the lower levels is hoisted through No. 14 Shaft 
which was sunk just north of No. 11 Shaft, with a short 
transfer pass to a primary crusher and loading pockets at 
the bottom of No. 11 Shaft. A third internal shaft No. 15 
is now (1961) being driven below the 6,825-foot level to open 
up new levels to the 7 y 875-foot level.

l
Research Geologist] manuscript received July 14, 1961.
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Ore has been developed and mined on 54 levels. The normal 
vertical distance between levels is 100 feet to the 1,000-foot 
level, 125 feet to the 3,875-foot level and at 150 feet below 
that elevation. Drifting and cross-cutting to the end of I960 
totalled 909,774 feet, of which over 75 percent is still 
accessible. Diamond—drilling now exceeds 3 million feet and 
has been used to explore beyond the workings and between the 
levels.

Mining is almost wholly by horizontal cut and fill, although 
both shrinkage and square-set stoping were extensively used in 
earlier mining.

GEOLOGY OF THE MINE

LITHOLOGY

The rocks consist of lavas of Keewatin or Early Precambrian 
age which have been intruded by porphyry, albitite and two types 
of diabase, all similar to types that occur on adjacent properties,

Lavas

At Mcintyre the lavas are mapped and classified according 
to the presence or absence of flow structures, the general 
succession of flows being shown in detail elsewhere in the 
report. Those with flow structures are, for convenience, called 
"structured lavas"* These are usually fine-grained or dense 
and include flows showing pillows, amygdules, spherules, or 
ropy texture. Flows without easily visible flow structures 
are called "uniform lavas" and are usually coarser in grain 
with some of the constituent minerals exceeding l mm. in long 
dimension. Leucoxene, relict after ilmenite or hypersthene, is 
often visible and affords a ready measure of texture.

Correlation of the flows is carried out along and between 
levels on the basis of the alternating succession of uniform 
and structured lavas, and with reference to spherulitic flows 
which are used as marker horizons. This does not mean that a 
flow by flow separation of the lavas has been accomplished, 
since several flows in succession may be "structured", or one 
flow may have a lower "uniform" phase and grade upward into a 
"structured" phase.
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Chicken Feed

Spherulitic lavas are used as marker horizons. Of these 
the spherulitic flows of the V.10 series in the upper part of 
the succession are marked by the presence of brecciated spherules 
and by angular porcelanic fragments or shards. A similar thinner 
and more irregular spherulitic horizon occurs well down in the 
sequence as a part of the 95 flow sequence. This latter is the 
principal reference horizon at Mcintyre. Lavas of this type are 
locally known as "chicken feed".

Tuff, Agglomerate and Flow Breccia

Flow contacts are sometimes marked by narrow bands or beds 
of tuff, often dark and slightly carbonaceous. Methane gas, 
which is very occasionally encountered in the mine, probably 
originated from these beds. Flow breccia or agglomerate may 
occur at the top or the bottom of a flow, usually discontinuously. 
At one horizon, exposed by the mine workings at the west end of 
the upper levels, agglomerate with some associated lava has a 
maximum thickness of 200 feet. This agglomerate rapidly thins 
out and disappears as it extends easterly and down into lower 
levels.

Ore deposition in several places has been localized in or 
near flow contacts.

Porphyry

At least seven separate stocks or pipes of porphyry cut 
the lavas, with every evidence of forceful intrusion. All pitch 
easterly from 45C to 600 and at least one does not extend to 
surface.

The porphyries vary sufficiently in appearance and 
composition to indicate that intrusion may have been accomplished 
over a time interval that permitted slight changes in composition 
or environment. Almost certainly all were derived from the same 
magmatic source.
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Pearl Lake Porphyry

Pearl Lake, in the southern part of the mine property, is 
underlain by aporphyry mass that is roughly elliptical in shape 
and has been named after the lake. It has an east-west length 
of 5,000 feet and a width of 1,500 feet.

In appearance the Pearl Lake Porphyry is an alaskite with 
occasional phenocrysts of quartz up to 3mm. in diameter. It 
is much altered in places, particularly along its north margin 
where it is highly sheared and sericitized. Later alteration 
of the porphyry includes extensive pyritization with some 
accompanying chalcopyrite, followed by alteration of pyrite to 
hematite and very extensive addition of gypsum.,

Mcintyre*s main gold ore zone is along its north margin, 
both in the lavas and in the porphyry. At depth gold ores are 
found along its southwest margin and all of the copper ore 
indicated to date is within this porphyry.

Gillies Lake Porphyry

The northwestern boundary of the property lies in or along 
the edge of Gillies Lake, near which a second irregular stock 
of porphyry outcrops, and which is named after the lake. The 
nearest part of this porphyry is approximately 1,000 feet 
northwest of the Pearl Lake Porphyry and it plunges into the 
Mcintyre. At about 2,000 feet below the surface it joins a 
third stock, the Northern Porphyry, to form the largest porphyry 
stock on the property*

It is less altered than the Pearl Lake Porphyry and often 
shows quartz and feldspar phenocrysts in a fine grey matrix. 
The feldspars occasionally measure l cm. in long dimension.

Gold ore occurs east and above the Gillies Lake Porphyry 
along a tuff horizon, about 1,500 feet north of the main ore 
zone, on what is called No. 25 Vein.

Other Porphyries

Two small porphyry stocks on the east side of the property 
pitch off Mcintyre into the adjoining Carium property at 
relatively shallow depth. On the west side of the property 
three other porphyry bodies come into Mcintyre at depth from 
the Hollinger, adjoining on the west.
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All of these porphyries may have exerted some control on 
ore deposition, though to a far less degree than the controls 
of the Pearl and Gillies Lake porphyries.

Age of the Porphyry

A study of shearing in the mine indicates that both the 
porphyry and the lavas have suffered similar deformation. The 
first major deformation of the lavas is known to pre-date the 
Timiskaming, and it is concluded that the porphyries must also 
pre-date the Timiskaming. It is suggested that the porphyries 
of the Mcintyre should be correlated with the Krist fragmental 
(trachytic agglomerate). This agrees with the conclusion reached 
by Graton et all in 1933 and by Hurst 2 in 1936.

Albitite

This is an intrusive of relatively minor extent that cuts 
the lavas and porphyries, in the form of small discontinuous 
dikes up to 30 feet wide. It consists essentially of fine 
grained albite with lesser amounts of chlorite, a little free 
quartz, and is less altered than the porphyries. Nearly all 
the albitite dikes contain rounded white inclusions varying 
from a few millimetres to 8 inches or more in diameter, and 
for this reason the rock is commonly called "goose-egg dike". 
Langford^ found on examination that the inclusions consisted 
of sodic plagioclase, microperthite and subordinate quartz. 
Evidently they are derived from an igneous rock not present 
in the mine workings, presumably broken off and carried upward 
by the albitite during the intrusion.

1
L.C. Graton, H.E. McKinstry and Others, Outstanding features 

of Hollinger geology; Bull. Canadian Inst. Min. Met., Jan. 
1933, p. 4.

2
M.E. Hurst, Recent studies in the Porcupine area; Bull. 

Canadian Inst. Min. Met., 1936, pp. 450-451.

3
Langford, G.B., Geology of the Mcintyre mine; Amer. Inst. 

Min. Met. Eng., Technical Publication, No. 903, 1937, 
p. 5.
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Diabase

There are two types of diabase in the mine. One occurs as 
several dikes up to 50 feet wide in north-trending vertical 
fractures. The rock shows good diabase texture, carries 
subordinate quartz in the matrix, and usually contains prominent 
irregular phenocrysts of feldspar. It is similar to the 
"Matachewan diabase" dikes that are post-Timiskaming and pre- 
Cobalt in age. It is associated with a set of joints in the 
mine that are clearly post-ore and may have been caused by stress 
relief in early late Precambrian.

The second diabase is represented by one prominent dike 
20 feet wide in a steeply east-dipping fracture that trends 
40*W. of north. This is an olivine diabase of rather uniform 
fine grain, and it is associated with a second joint system. 
Both may be late Precambrian age, and the diabase may correlate 
with Keweenawan diabase of other regions.

ROCK DEFORMATION

The conclusions that are outlined below are based on a 
study of structure and shearing throughout the mine, an 
analysis of lineation and on field relationships evident in 
other parts of the Porcupine area.

Folding and Shearing

It is probable that the lavas were domed, faulted and 
locally folded prior to, and during the intrusion of the 
porphyry stocks and pipes, quite possibly at the time of the 
deposition or ejection of the Krist fragmental (trachytic 
agglomerate). The effects of this early folding are now 
perhaps completely masked, at Mcintyre, by later folding.

The first maj'or folding occurred after the deposition 
of the sediments of the upper Keewatin Series, and before 
the deposition of the Timiskaming Series. It was probably 
due to compression from 20*East of North and resulted in a 
horizontal shortening of about 1.5 to l, and the development 
of pronounced overfolding. In the mine this folding is 
apparent as dragfolds overturned to the south, in one 
prominent shear direction that is considered to be parallel 
the Keewatin fold axes, in changes of pitch along later 
fold axes, and in the anomalous orientation of lineation.
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The second major period of folding is of post-Timiskaming 
age and was almost certainly due to compression from 25 0 East 
of South, The total compression in the mine area was very 
probably more than 2 to l, with the development of pronounced 
folding in the lavas and steeply-dipping fold axes. A second 
prominent set of shear planes is almost certainly due to this 
post-Timiskaming deformation.

A general interpretatation of lithology and structure is 
presented on the maps and sections that are listed on pp. 3 9 4 
of this report. It is apparent that Mcintyre 1 s main ore zone 
strikes east across the property, just north of the Pearl Lake 
Porphyry and along or near the major anticlinal fold axis - 
the Hollinger Anticline. Furthermore ore at depth, south of 
the Pearl Lake Porphyry, appears to be related not only to the 
Hollinger fault, but also to complexly folded lavas against 
the porphyry.

Gold ore at Mcintyre shows a close relationship to 
anticlinal folds or dragfolds; and folding must be considered 
a control of ore deposition.

Plunge of Minor Structures

As a result of horizontal compression and consequent 
elongation in the direction of easy relief, pillows, vesicules 
and spherules in the lavas have been greatly deformed. All 
plunge on the average at 420 in a direction N.810 E. This is 
also the plunge of lineation within the porphyry, where 
visible, and of ore. Measurements on elongated spherules 
confirm the amount of total compression as outlined above, 
and lineation generally is extremely useful in the analysis 
of folding of both lavas and porphyry.

Early Faulting

The earliest definite faulting appears to be later than 
the principal shearing, and pre-dates the albitite. Failure 
took place in response to stress from S.250 E., the initial 
movement being thrust. The maximum observed displacement is 
200 feet along any one fault, the south side moving up and 
east. Two sets of faults occurred. The principal faults 
strike N,650 E. and transect the lavas and porphyries, with 
dips south at about 650 . The second set strikes more easterly, 
and appears to be subsidiary shear, with steep north or south dips.
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Both sets of faults pre-date the ore. At and during the 
time of ore deposition or concentration movement was reversed, 
the south side moving west and down along the principal faults 
As a consequence, subsidiary shears were opened and became 
favourable sites for ore deposition. In some parts of the 
mine movement down and west between stable blocks appears to 
have opened or caused tension fracturing, again permitting ore 
deposition.

Faulting and open fracturing played an important part in 
localizing ore.

Late Faulting

There is a complex set of late faults that cut the ore, 
and most or all are post-diabase in age. These faults are 
usually found in the upper levels of the mine and few extend 
below the 2,000-foot level. All appear to be due to thrust 
from 50 or 10 0 West of North with relief upward and east- 
west. Movement is generally less than 50 feet. The latest 
fault is a north-dipping low angle thrust that cuts and 
displaces all rocks 100 feet.

Jointing

Two sets of jointing appear to have some relationship 
to the two ages of diabase. The first set strikes North and 
has steep east or west dips; the Matachewan diabase is 
parallel this set and consequently it may be pre-Matachewan 
or early Proterozoic in age.

The second set strikes N.40 0W. and has steeply 
northeasterly dips. This olivine diabase dike is intruded 
in a fracture parallel this set, and for this reason the 
northwesterly-striking joints are considered to be of post- 
Keweenawan or late Proterozoic age.

Jointing appears to have no control or effect on ore 
distribution.

ROCK ALTERATION

The lavas and porphyries have in some places been 
extensively metamorphosed and altered, and to a lesser degree 
the albitite dikes have also been affected. The diabases are 
relatively unaffected except for minor alteration along late
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faults or fractures.

Chloritization, sericitization and steatitization have been 
extensive in lavas in some parts of the mine, and the porphyries 
have been extensively sericitized along some zones. These changes 
are considered to have taken place, with slight addition of 
material, during folding and shearing and are largely metamorphic 
in origin.

Alteration of the rocks, with addition of great quantities 
of new constituents and removal of some of the original rock 
materials, includes carbonatization, silicification, pyritization 
and the addition of sparsely disseminated chalcopyrite. Locally, 
in the Pearl Lake Porphyry, alteration of early pyrite to hematite 
and the addition of enormous amounts of gypsum, during a phase of 
late copper mineralization, should also be included in an outline 
of alteration.

Notes on alteration were taken throughout the mine and were 
compiled in vertical section. These sections indicate a rough 
zoning of alteration around the Pearl Lake Porphyry, sufficient 
to strongly suggest a genetic or causal relationship. The 
outer zone is carbonate which may extend well over 1,000 feet 
from the porphyry. The carbonate zone is itself composed of an 
outer portion in which calcite dominates and an inner zone in 
which ankerite predominates. Closer to the porphyry is a zone 
of silicification and pyritization, and within the porphyry a 
zone of pyritization and, finally, an inner zone with disseminated 
pyrite and chalcopyrite.

Furthermore, most of the gold ores are in or near zones of 
silicification and pyritization, and all of the copper ores are 
within the zone of disseminated pyrite and chalcopyrite.

If the zoning of alteration about the Pearl Lake Porphyry 
does have a genetic relationship it would suggest that alteration, 
the first major period of mineralization, took place when the 
lavas were relatively undeformed and the porphyries were steeply 
west-pitching pipes. In any case alteration and ore are related 
to some degree.

OREBODIES

Mcintyre has two distinctly different types of ore, gold 
and copper, both apparently related in origin to the Pearl Lake 
Porphyry.
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Gold Ores

Microscopic studies of Porcupine gold ores have shown that 
part of the gold was introduced at an early stage in close 
association with pyrite. At Mcintyre some of the ore mined on 
the upper levels at the west end of the property was, in fact, 
sulphide ore - averaging about 2 ounce in grade - with no direct 
association with quartz. The bulk of the ore, however, has come 
from quartz veins or stringer zones in which gold is native, and 
one of the latest minerals to be deposited.

Veining is very extensive in and around the porphyry and 
not all veins nor all parts of any vein make ore. Many of the 
veins show early deposition by replacement and later deposition 
in open fractures. The sequence of vein mineralogy is shown by 
Griffis (Fig. 8) and is based on observed cutting relationships 
and on earlier reports. The suite of minerals is relatively 
complex, and some of the early minerals are normally considered 
high temperature^ some of the late minerals are considered low 
temperature. This indicates that the vein formation may have 
started at relatively high temperature and pressure and that 
it may have continued at a later stage by repeated refracturing 
at lower temperature and pressure, and over a very long period 
of time.

Some of the veining may have preceded folding. This would 
agree with the relationship of alteration to the porphyry and 
is in fact suggested by highly folded veins and stringers in 
the mine.

Copper Ores

These were found by the writer during the course of a 
recent geological study of the mine and are within the zone of 
sparsely disseminated pyrite and chalcopyrite in Pearl Lake 
Porphyry. The zone is up to 400 feet wide and has been traced 
nearly 5,000 feet vertically. Ore grade lenses within the zone 
have been traced for 2,500 feet vertically and for 1,300 feet 
horizontally. The lenses vary in width up to 125 feet and in 
length to 600 feet. Most strike east and dip steeply. No 
mining has been done in the copper zone, although a major
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program of development is underway (1961).l

The mineralogy of the copper ores is much simpler than 
that of the gold ores. Pyrite is early, and possibly some of 
the chalcopyrite is also. At some later stage a greatly 
different mineralizing solution, of supergene or hypogene origin, 
oxidized pyrite to hematite and deposited chalcopyrite, bornite, 
tennantite. Some quartz accompanied deposition of bornite and 
tennantite, though gypsum is the commonest gangue mineral 
deposited with the copper ores, and in fact extends well beyond 
the copper zone, replacing and filling fractures in porphyry and 
lava. Native silver is occasionally seen, in close association 
with bornite and tennantite. Small amounts of molybdenite occur 
throughout the zone, without a definite relationship to ore-grade 
copper, and is probably one of the early minerals.

The early phases of copper mineralization may have been 
introduced at the time of rock alteration, with further 
deposition or re-concentration by supergene or hypogene 
solutions under greatly changed physical and chemical conditions.

Gold-Silver Ratios

Both the gold and copper ores carry gold and silver, though 
in strikingly different proportions. Some years ago H.A 0 Pearson 
(private report) studied the variation in the gold-silver ratio 
throughout the mine and found the highest ratio (least silver) 
between the 2,000-3,000-foot levels and within the Pearl Lake 
Porphyry. Some of the veins Pearson studied are now known to 
be close to copper - where the silver far exceeds the gold.

Average Gold to Silver

in Gold Ores 
in Copper Ores

- 4.5 to l
- l to 6.5

Controls of Ore

Several controls of ore are apparent at Mcintyre. These 
are porphyry and alteration, anticlinal folds or dragfolds, 
faults and flow contacts.

Estimated reserves of copper ore between the 1,625- and 3,375- 
foot levels of the mine are given as 4*8 million tons grading 
1*04 percent copper. (Mcintyre Porcupine Mines, Limited, 
Annual Report for the Year Ending December 31, I960, p. 7).
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It has already been pointed out that two of Mcintyre*s ore 
zones are near the Pearl Lake Porphyry, the copper ores are 
within the porphyry and alteration is zoned about it. This 
relationship is probably more than structural and it is 
suggested that alteration was brought about by, and early vein 
minerals deposited from, hydrothermal solutions from the same 
magmatic source as the porphyry, before regional folding.

It was noted in a preceding section that Mcintyre's main 
ore zone is along or near the axis of the Hollinger anticline, 
just north of the Pearl Lake Porphyry. The second gold zone 
is related to a complex dragfold south of the Pearl Lake 
Porphyry and both are more intensely altered than adjoining 
areas. Furthermore the whole of the ore zone from Carium on 
the east through Mcintyre and Hollinger to Moneta on the west 
is in a structural high - both across and along the trends of 
folds. Folding has undoubtedly tended to localize fracturing 
and to channel ore solutions on both a major and a minor scale.

Though some ore does occur along faults most of the ore is 
in subsidiary fracture zones. Early faults appear to have 
exerted a direct control over fracturing at the time of ore 
deposition, both in copper and in gold.

Finally flow contacts or tuff horizons are favourable 
sites for ore occurrence where they occupied positions amenable 
to opening or fracturing at the time of ore deposition. Several 
major gold veins occurred along flow contacts and the whole of 
the third gold ore zone is in or very near a tuff horizon east of 
and above the Gillies Porphyry.

In summary, ore occurrence is related in the major sense 
to the Hollinger Anticline, and in particular to structurally 
higher areas along it. There is a general distribution of ore 
and alteration at Mcintyre about the Pearl Lake Porphyry, 
which suggests a genetic relationship. In detail ore is 
controlled in part by folding, by flow contacts and by 
fracturing, the whole resulting in a complex vein system about 
the porphyry, extending at least to 7,800 feet below surface.

Sources:

Burrows, A.G,
19255 The Porcupine gold area (Fourth Report);

Ontario Dept. Mines, Vol. XXXIII, 1924, 
pt. 2, pp. 60-64.

Griffis, A.T.
1962: A geological study of Mcintyre mine;

Canadian Inst. Min. Met. Trans., Vol. LXV, 
1962, pp. 47-54.
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Langford, G.B. and Hancox, E.G.
1936: Hypogene anhydrite at Mcintyre mine;

Econ. Geol., Vol. 31, 1936, pp. 600-610.

Langford, G.B.
1941t Geology of the Mcintyre mine; Trans. American 

Inst. Min. Met. Eng., Vol. 144, 1941, 
pp. 151-169.

Porcupine Mines Manual 1938-1939, Northern Directory Company 
1939s Mcintyre Porcupine Mines Limited, pp. 69-70.

Robinson, H.S.
1923: Geology of the Pearl Lake area, Porcupine

district, Ontario; Econ. Geol., Vol. 18, 
1923, PP. 753-771.

Skaviem, H.G.
1933: Mcintyre geology - the story of Mcintyre; 

Engo and Min. Jour,, Vol. 134, 1933, 
pp. 451-458.

Smith FoG.
1948: The ore deposition temperature and pressure 

at Mcintyre mine, Ontario; Econ. Geol., 
Vol. 43, 1948, pp. 626-636.

MCINTYRE PORCUPINE MINES LIMITED 
RIDGLEY SECTION

Location and Ownership

This property consists of six patented claims adjoining 
the Carium property on the east. Coniaurum Mines Ltd. formerly 
held a controlling interest in Ridgley Mining Company Ltd. but 
this interest was taken over by Mcintyre Porcupine Mines Ltd. 
and in 1959 the company assets were distributed, and the claims 
are held by Mcintyre.

Development

The surface of the property was geologically mapped and in 
1939 a diamond-drilling project was carried out under the direction 
of Coniaurum Mines Ltd. Twenty drillholes were put down on the
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Ridgley and on the adjacent part of the Coniaurum property with 
a total length of 13,866 feet of which 8,703 feet was on the 
Ridgley property. Most of the drilling is confined to the section 
which is on the Coniaurum anticline and along the strike from the 
productive section of Coniaurum. Other holes were drilled to 
intersect folds, brecciated flow tops and concealed areas. No gold 
values were found in any of the drillholes. From mine workings 
and from diamond-drill information it is calculated that the 
eastern end of the Coniaurum porphyry would enter the Ridgley 
ground between 6,400 and 7,000 feet below surface.

Sources:

O.D.M. File (Geological Branch, Timmins)
T-598 Surface geological and drilling plan.

Porcupine Mines Manual 1938-1939, Northern Directory Company 
1939: Ridgley Mining Company Limited, p. 85.
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MCINTYRE PORCUPINE MINES LIMITED
Southeast Quarter, South Half, Lot 8, Concession I

Mcintyre Porcupine Mines Limited acquired by staking in 
1958 a block of four claims adjacent to the south boundary of 
the township, which are bounded by Porcupine Goldtop, Tisdale 
Ankerite and the Fuller claim. This group of claims was 
formerly held by Chisholm Corporation as Chisholm Vet. No. 3* 
but reverted to the Crown when the company ceased operations.

D ev elopment

The first record of work on the claims was in 1916 when 
seven drillholes with a total length of 5?530 feet were drilled. 
Geological, magnetic and electrical resistivity surveys were 
made of the property in 1936. Later the Buffalo Ankerite Mines 
Ltd. drilled five holes near the southern boundary of the claims 
with a total length of about 2,8?0 feet drilled within the claim 
group.

Drilling Objectives

Drilling in 1916 was laid out to intersect zones of partially 
carbonatized rocks containing quartz stringers. Later drilling 
by Buffalo Ankerite Gold Mines Ltd. was to explore the area 
northwest of the Imperial shaft.

Source:

O.D.M. File (Geological Branch, Timmins)
T-406 Surface drilling plan, geological sections 

of drillholes, magnetic plan.



~ 96 ~

MONETA PORCUPINE MINES LIMITED1 

By B.S.W. Buffam2

"The property of Moneta Porcupine Mines, Limited, consists 
of a group of eight claims in Tisdale township, Ontario. It 
includes part of the townsite of the town of Timmins, and adjoins 
the west boundaries of the Hollinger Consolidated and Mace 
properties. The Moneta property was first staked in 1909 9 about 
a year after the first discovery of gold in the Porcupine camp. 
In 1910 the Moneta Company was incorporated and some preliminary 
exploratory work performed by Nova Scotia Mines of Cobalt. In 
1912 English interests advanced $90,000 for diamond drilling and 
underground work. One drillhole gave high assays, but apparently 
the records were poorly kept or the cores were interchanged. As 
a consequence, when underground exploration was undertaken in 
1923 it was directed south rather than west and no ore was found. 
In 1924 about 5*000 feet of diamond drilling was done in the 
southern part of the property, but without intersecting ore.

"In 1931 W.E. Segsworth assumed the direction of the property. 
Diamond drilling commenced on August 18, 1936. The first hole 
intersected 9.9 feet of ore averaging 1.23 oz. gold a ton. 
Underground work was started early in 1937. A mill was erected 
in the autumn and the first gold brick was poured January 29, 1938

"The Moneta mill began operation on January 2, 1938, and the 
following table gives a summary of the production to June 30, 
1943, when the mill was closed.

Tons ore milled 314,831
Total production of gold 149,340 oz.
Total production of silver 22,045 oz.
Total value of gold and silver $5,596,795
Recovery per ton $ 17.78

General Geology 

"The oldest rocks underlying the Porcupine camp consist of

1
Reproduced from Structural geology of Canadian ore deposits,

Vol. l, Canadian Inst. Min. Met., 1948, pp. 457-464 with the 
permission of the Canadian Institute of Mining and Metallurgy,

2
Consulting Geologist, Moneta Porcupine Mines, Limited.
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a series of intermediate to basic lavas interbedded with thin 
bands of carbonaceous shale and tuff. These formations are 
overlain by acid pyroclastics, rhyolite, and well-bedded shale 
and greywacke. Later sediments (conglomerate, greywacke, and 
thinly bedded shale) lie unconformably upon the above formations. 
These rocks have all been folded into a broad synclinal structure, 
whose axis strikes slightly north of east. Cross folding along a 
northwest-southeast axis has been superimposed on the main 
structures. Large, irregular masses of quartz-feldspar porphyry 
intrude the basic lavas and occur principally beneath an easily 
recognized horizon of spherulitic andesite. The main gold 
occurrences have been found in the lavas which lie stratigraphically 
below this spherulitic horizon.

'*The Moneta veins are on the north limb of the Porcupine 
syncline. They mark the western limit of the gold-bearing zone 
that extends eastward through the Hollinger, Mcintyre, and 
Coniaurum mines.

Local Geology

"The Moneta property includes three geological areas 
separated by the Hollinger fault and the north contact of the 
Krist fragmental. The fault strikes on the average N.450 E. 
and dips 78 0 to 840 S. The contact of the Krist fragmental 
strikes N.63 0 E., dips 650 S 0 E., and is intersected by the 
Hollinger fault just beyond the west boundary of the property. 
About two-fifths of the property lies north of the fault, one- 
fifth between the fault and the Krist fragmental, and the 
remaining two-fifths south of the contact of the Krist 
fragmental.

" The rock formations north of the Hollinger fault consist 
of a regular succession of andesitic lavas interbedded with 
black carbonaceous shale, tuff, and agglomerate. These strike 
N.140 E. and dip ?8 0 E. They have been overturned to the west 
as the tops of the flows face west.

"The central part of the property between the Hollinger 
fault and the Krist fragmental is underlain by the upper members-^ 
of the series of flows and sediments that occur north of the fault.

l
Moneta Subsurface Section, stratigraphic correlation of sections 

of the Tisdale Group.
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These formations have been strongly folded prior to their 
dislocation along the fault, and apparently also prior to the 
deposition of the Krist fragmental, for they are truncated 
against it c Their general strike is about N.15 0 to 30 0 W. , 
and they dip steeply east.

"The southern two-fifths of the property is underlain by 
the Krist fragmental. This rock consists of a heterogeneous 
mixture of rock fragments, which toward the centre of the mass 
are predominantly porphyry. The amount of porphyry decreases 
and fragments of andesite and shale increase toward the northern 
contact* The size of the fragments varies, but generally 
decreases as the contact is approached. A wide band of thinly 
bedded sediments lies along the south contact of the fragmental. 
Both the flows and the Krist fragmental are cut by a black, 
coarse-grained dyke of gabbro which strikes N.23 0W. and dips 
steeply east.

"The Hollinger fault enters the property about 1,050 feet 
south of the northeast corner. It strikes S.650 W. for a 
distance of 1,200 feet beyond which the trend gradually changes 
to S.33 0W. From the surface to the 975-foot level, the fault 
dips ?6 0 S; below that it steepens to 840 S. The fault is 
sharply defined, with gouge and brecciation up to a foot in 
width. A few, scattered, low gold assays were obtained along 
the fault, but no ore was found in its vicinity. The movement 
along the fault has been "left handed" or north side west and 
the horizontal displacement amounts to approximately 1,700 feet.

"Considerable movement has occurred along the incompetent 
carbonaceous shale horizons between the flows and strong 
graphitic zones have been developed. One of these, between 
flows Nos. 55 and C. 13., was explored by drifting. It contained 
considerable white quartz, pyrite, and nodular marcasite, but 
no gold.

Structural and Economic Geology

"The ore at the Moneta occurs in the vicinity of the 
contacts between a pillowed amygdaloidal andesite (No. 63)., a 
massive, coarse-grained, leucoxene andesite (No. 95)j and a 
wedge of massive, medium-grained andesite with pillowed edges, 
which is partly intercalated between the two flows, No. 63 and 
No. 95 (Figs. 2 and 3). Black, carbonaceous shale lies along 
both contacts of the andesite wedge and locally extends beyond 
it between the pillowed andesite and the leucoxene andesite.
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"The deposition of the ore was apparently controlled by 
fractures which cut obliquely across the contacts between the 
three flows. The ore shoots were localized mainly at the point 
of the wedge and in the vicinity of the leucoxene contact. In 
these areas the fractures traversed zones of relative structural 
weakness as well as a rock of a favourable chemical composition 
for the precipitation of gold. The fractures carry gold in 
economic amounts in the pillowed andesite and in the wedge of 
massive andesite, but none of them extends beyond a few feet 
into the leucoxene andesite though the richest ore occurs in 
the vicinity of the latter rock. The presence throughout the 
base of the leucoxene flow of finely divided carbonaceous 
material, which was probably derived from the underlying shale 
when the leucoxene lava was poured out, may have precipitated 
the gold from solution and prevented it from extending far into 
the leucoxene flow.

"Post-ore movements have occurred both parallel with and 
across the strike of the flow contacts. In many places the ore 
now occurs as lenses bounded by strong slips. The lenses vary 
in width from 3 feet to 20 feet and in length from 20 to 110 
feet. The cross faults seldom displace the ore more than a few 
feet.

"The ore consists largely of heavy sulphide replacement of 
brecciated pillowed andesite and leucoxene andesite. The matrix 
of the breccia, which makes up about 20 percent of the ore, 
consists of white quartz, carbonate, and disseminated sulphides. 
The sulphide replacement varies in width up to a maximum of 37 
feet and it extends over a length of 550 to 630 feet from surface 
to the 525-foot level. Below this level the orebody terminates as 
three narrow pendants, the deepest of which reaches a depth of 935 
feet below the surface. The orebody shows no marked tendency to 
rake, but extends vertically down the dip of the flow contacts.

The sulphide content of the ore is mainly pyrite. Very 
minor amounts of chalcopyrite, pyrrhotite, and sphalerite can 
occasionally be noted in the hand specimen. Visible gold is 
observed in places usually associated with brown sphalerite in 
the quartz-carbonate matrix of the breccia. The amount of pyrite 
contained in the ore averages about 13 per cent.

"There is a marked difference in the character and grade of 
the ore in the two andesite flows. In general in the leucoxene 
andesite there has been more intense replacement of breccia 
fragments by fine-grained sulphides. In the pillowed amygdaloidal 
andesite there is a markedly smaller amount of sulphides, which 
are usually coarser grained and more generally restricted to the 
narrow quartz carbonate stringers that make up the matrix of the 
brecciated flow. The average grade of the ore in the leucoxene 
andesite is about 0.60 oz. gold a ton, and the average in the 
pillowed andesite is 0.30 oz. a ton.

!TUnder the microscope the gangue of the leucoxene ore is 
seen to consist of a fine-grained, even-textured aggregate of
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silicates, with abundant finely disseminated carbonate* The 
only metallic mineral present in considerable quantity is pyrite, 
which appears dense in character but contains tiny irregular 
inclusions of chalcopyrite, pyrrhotite, sphalerite, and gangue; 
chalcopyrite and sphalerite also occur as small irregular grains 
in the gangue, both in very minor quantity. Gold is visible 
only as tiny irregular grains in the pyrite.

"In the pillowed andesite the gangue is similar microscopically, 
except that it is more siliceous. Pyrite is likewise the only 
abundant metallic mineral. Chalcopyrite is less abundant than in 
the leucoxene andesite and native gold appears occasionally in the 
pyrite.

"The gold is very finely divided throughout the ore, but there 
is a distinct difference between the grain size in the two flows} 
about 70 percent of the gold in the pillowed andesite is plus 
1100 mesh and about 60 percent in the leucoxene andesite is minus 
1100 mesh. The following table illustrates how finely the gold is 
divided.

Mesh Leucoxene Andesite Pillowed Andesite
Percent Percent

H- 560 10.7
- 560+ 800 12.0 42.5
- 800+1100 16.1 27*4
-1100+1600 17.3 8.9
-1600+2300 18.5 16.8
-2300 25.4 4.4

"The extreme fineness of the gold created a serious 
metallurgical problem. Grinding had to be very fine. To 
recover 90 percent of the gold, the grind was 65 percent minus 
10 microns (1100 mesh). "

Sources:

O.D.M. File (Geological Branch, Timmins)
T-407 Surface geological and drilling plan, 

underground level plans.

Porcupine Mines Manual 1938-1939, Northern Directory Company 
1939: Moneta Porcupine Mines Limited, p. 73.
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PAYMASTER CONSOLIDATED MINES LIMITED 

By C.S. Longley1

Paymaster Consolidated Mines Limited owns several groups 
of claims in various parts of the Porcupine area* The property 
in which mining has been carried in includes parts of lots 5* 
6, and 7, concession I, Tisdale township and twelve claims 
adjoining to the south in Deloro township. Highway 6? between 
South Porcupine and Timmins crosses the property. A description 
of Paymaster was included in the Structural Geology of Canadian 
Ore Deposits, Canadian Institute of Mining and Metallurgy, 1948. 
The total production of the present company from 1934 to December 
31, 1958 has been 849,128 oz. of gold and 256,210 oz. of silver 
from 3,902,093 tons of ore valued at $30,788,463.

General Geology, Northern Area

The Paymaster property is divided into two main parts by 
a sill of altered basic intrusive rock outcropping along the 
Tisdale-Deloro boundary. The northern larger volcanic area in 
Tisdale township adjacent to the Dome Mines Limited is on the 
south limb of the Porcupine syncline. This area gives a cross 
section of the Keewatin flows from the Keewatin sedimentary 
rocks south to the basic intrusive sill across a thickness of 
3,800 feet. The flow description is shown on 0 0 D 0 M 0 P.113 
(see p. 4 of this report).

These flows with a very steep northerly dip are quite 
regular but show some folding. There is one right-hand fold 
that would correspond to the expected structure produced in 
the formation of the original syncline. Most of the folds are 
left-handed produced by a later twisting of the whole area. 
Many of the veins show this left-handed twisting.

The area was intruded by several bodies of quartz porphyry, 
The largest porphyry stock extends west from the Dome boundary 
on surface for 1,400 feet with a thickness of 300 feet. There

l
Engineer and Geologist, Paymaster Consolidated Mines Limited] 

manuscript received May 9, 1959*
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is some variation in the porphyry. The main mass is partially 
altered to sericite giving it in places a very light creamy 
colour. A northern body of porphyry lies northwest of the main 
mass. This outcrops on the Paymaster property south of Edwards 
Lake where it is quite dark and unaltered. Where it outcrops 
on the south part of the Central Porphyry Contacts claims and 
where it was intersected underground it is essentially a 
sericite schist.

The Tisdale zone of porphyry intruded at the C-12 and 13 
flow horizon plunges into the Paymaster property from the west 
at a depth of a quarter of a mile.

The Edwards zone of porphyry is found in the north edge 
of the basic sill and in the adjoining lava flows. The 
Paymaster No. 36 and 37 ore zones are at this horizon.

Paymaster Veins in Eastern Area

The main producing area of Paymaster is associated with 
the Dome porphyry and other small porphyry bodies to the north 
and northwest. The veins lie to the north, west, and southwest 
of the porphyry. The No. 10 vein was on the porphyry contact 
on the upper levels dipping north at 650 away from the porphyry 
at depth. There is folding and some faulting along this vein. 
The No. l vein lies north of the No. 10 vein with the two veins 
joining to the west. This vein extends west through a barren 
section and is again productive as the No. 5 shaft No. 14 vein. 
The No. 7 vein is at the top of the key flow. The No. 22 vein 
is on the strike of the No. 7 vein to the west but is in a 
younger flow due to a dragfold. The large No. 20 or Curts vein 
to the northwest contains erratic gold values but has not 
produced any ore.

In the No. 5 shaft area the No. 3-24 vein lying near the 
bottom of the No. 99 greenstone-dacite unit has been a 
substantial producer. The No. 8 vein lies southwest of the 
porphyry with the fracture entering the porphyry. These veins 
approached each other and made a concentrated ore area that is 
mostly worked out between the 1,740-foot and the 3 * 075-foot 
levels. The No. 8 vein terminated at the No. 18 vein that 
followed a strong fault and has become a profitable vein below 
the 3,075-foot level. This may be a dominant structure in the 
mine as the other veins seem to branch from it. There is 
several hundred feet horizontal displacement of the lava 
formation along this vein.
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The veins occur in any of the lava flows with slightly 
different characteristics* The Vipond Sub-Group is favoured 
as it gives slightly better rock conditions. The veins in the 
greenstone are more definite with the veins in the pillow lava 
more apt to have wide stringer zones.

Much of the Paymaster ore occurs near the flow top 
tuffaceous horizon at the bottom of the Vipond Sub-Group 0 
Faults cannot be traced past this zone. There is a suspected 
relationship between this horizon and the origin of the ore*

No. 5 Shaft Western Area

Gold-bearing pyrite and pyrrhotite occur in the lava on 
the contact of the Tisdale porphyry as exposed on the 2,575- 
and 4y 075-foot levels* This has been a very small source of 
ore.

The "New" No. 36 ore zone discovered in August, 1950 lies 
in lava just north of the talc-chlorite-carbonate fault zone. 
This fault zone is separated from the large basic intrusive 
sill by thirty feet of lava. There is one narrow quartz- 
carbonate vein in this 25-foot wide ore zone and only a few 
stringers. The sulphide content is as high as 10 percent of 
pyrrhotite, pyrite and locally chalcopyrite* The pyrrhotite 
contains a little nickel* The values are concentrated near 
the fault contact but the well mineralized lava is usually ore. 
The ore zone extends east and a short distance west from a 
tongue of the Fuller (Edward^s) porphyry. The porphyry contains 
gold values but is generally not ore grade.

Mineralogy of Veins

The veins on the upper levels contain sericite as well as 
quartz and carbonate. Scheelite was found with a mineral-light 
in a few places* The veins remote from the porphyry are apt to 
be barren carbonate* The gold mineralization seems to be 
associated with the introduction of quartz. Some deeper veins 
near the porphyry are predominantly very fine-grained quartz.

The north-south barren quartz veins contain epidote, 
axinite, and in 3031 W.Dr. titanite was found. Radiating 
tourmaline was found in the 4036A area.
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Paymaster No. 2 &1 3 Shaft Area

This Paymaster lava area is practically surrounded by 
basic intrusive and talc-chlorite rocks. It lies south of 
the main peridotite sill and is cut off on the south by the 
serpentine body along the Destor-Porcupine Fault (Porcupine 
Creek Fault). The structure is a northwest-plunging 
anticline* The east end of the Buffalo-Ankerite tourmaline 
veins or dikes extend into Paymaster on the upper levels,, 
The east end of this vein plunges at about 15C to the west 
on the 400-foot level, A stringer l inch wide in 475 W.Dr. 
under the vein contains some nice specimens of white 
scheelite. As discovered at the Ankerite the gold values 
are associated with slickensided shiny black tourmaline 
faults. The gold values in the vein are generally low 
averaging 0.14 oz. per ton. Due to the extreme hardness 
making mining more costly only a limited amount of this 
vein was mined. The Ankerite mined the west limb of these 
veins dipping steeply west. A narrow vein with high gold 
values was located by diamond-drilling on the 2,575~foot 
level.

There is a branch of the Destor-Porcupine Fault (Porcupine 
Creek Fault) along the north side of the lava area. The small 
porphyry bodies in the serpentine near the fault plunge east. 
The apices of these porphyries where they are near the fault 
contain gold values and were mined by Paymaster. On the 600- 
and 800-foot levels the porphyries were dipping away from the 
fault and the gold-bearing areas were more restricted,, 
Paymaster did not mine below the 600-foot level. A few 
diamond-drill intersections were obtained in the porphyry on 
the 2,575-foot level.

The Porcupine cross anticline passes near Paymaster No. 
2 fr 3 shaft. There was probably some movement on the branch 
fault as on the 300-foot level the westerly-plunging tourmaline 
veins are within 100 feet of the easterly-plunging porphyry.

Paymaster No. 4 Shaft Area

The Paymaster property extends southeast from No. 2 and 3 
shaft area across the Destor-Porcupine Fault (Porcupine Creek 
Fault). There is a wide zone of talc-chlorite or basic intrusive 
rock along the fault. Just south of the fault there is a gold- 
bearing fuchsite-carbonate zone that was developed on two levels
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from No. 4 shaft. Diamond-drilling by the present company 
indicated that the gold ore values are confined to a short 
section of the zone. Several small porphyry bodies intrude 
the carbonate zone. The rocks south of the fault belong to 
the Deloro Sub-Group. The rhyolite band (white rocks) 
outcrop along the south edge of the property. The quarter mile 
section between the rhyolite and the fault is underlain by tuff, 
conglomerate, and greywacke.

Sources:

Burrows, A.G.
1925: The Porcupine gold area (Fourth Report)3

Ontario Dept. Mines, Vol. XXXIII 1924, 
pt. 2, pp. 76-78 (West Dome LakeJ.

Longley, C.S. and Lazier, T.A 0
1948: Paymaster mine; in Structural geology of

Canadian ore deposits, Vol. l, Canadian 
Inst. Min. Met., 1948, pp. 520-528.

Porcupine Mines Manual 1938-1939, Northern Directory Company 
1939: Paymaster Consolidated Mines Limited; 

pp. 78-79.

PORCUPINE GOLDTOP MINES LIMITED 

History and Ownership

Porcupine Golder Mines Limited held a group of five 
claims in two groups. The southern group of four claims is 
adjacent to the south boundary of the Township, and a single 
claim is located south of the Hollinger and west of August 
Porcupine. One claim was obtained from each of the following 
companies: Porcupine Reserve Mines, Bellbirk-Porcupine Mines, 
Crown Chartered Gold Mine, Sovereign Porcupine Gold Mine and 
Sovereign Loan Syndicate. Bellbirk Porcupine was formerly 
Bellkirk Pore. (Norrington claim). In 1944 the company name 
was changed to Porcupine Goldtop Mines Limited.

Development

On the northern claim the early work consisted of trenching 
and some drilling done many years ago. A shaft was sunk and 
from the size of the dump it is estimated to be about 100 feet
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in depth and may have some lateral workings. Material on the 
dump consists of carbonatized lavas with some quartz and a little 
pyrite.

On the southern claim group some trenches were dug and two 
shallow shafts were sunk. Much of the work is on the northwestern 
claim of the group along a carbonatized shear zone 0 In 1938 the 
claims were geologically mapped and nine drillholes with a total 
footage of about 3^000 feet were drilled, and in 1944 a 
magnetometer survey was made of the property.

Geology

The rocks on the southern claim group trend southeast and 
are part of a complex anticlinal structure with several minor 
anticlinal and synclinal axes. At the northwestern end of the 
fold the rocks are believed to plunge steeply toward the northwest 
but near the southeastern end the plunge is to the southeast at 
from 45 0 to 550 .

Variolitic V.8 lava and the underlying 99 greenstone 
outcrop in the southwestern part of the claim group* In other 
parts of the claims the rocks are pillow lavas and uniform, 
coarser grained andesites. The trenches and shafts explored 
areas where the uniform andesite had been carbonatized and some 
narrow quartz veins were present.

Diamond-drillholes were laid out to explore the carbonatized 
zones and also to intersect the base of 99 greenstone. Gold 
values were obtained on surface and on some of the drillholes.

Sources:

Hurst, M.E.
1945s Porcupine Goldtop Mines Limited;

private report to Ontario Dept. Mines, 
1945.

OoD.M,, File (Geological Branch, Timmins)
T-95 Surface geological and drilling plan.

Porcupine Mines Manual 1938-1939, Northern Directory Company 
1939: Porcupine Goldor Mines Limited, pp. 80-81.
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PORCUPINE PRIME MINES LIMITED 

History and Ownership

This company holds a group of nine claims in northeastern 
Tisdale. In 1945 Balboa Explorations Limited held an 85 percent 
interest in the Pinnacle group of claims. The interest held by 
Balboa Explorations in the group was transferred to Cortez 
Explorations Limited in January 1946. In March 1946 Pincortez 
Mines Limited was incorporated to take over the property. The 
company name was changed to Porcupine Prime Mines Limited in 
1949.

Development

The property has been extensively explored by diamond- 
drilling. Before the formation of Pincortez Mines the previous 
owners had drilled eight holes with a total length of 8,965 
feet. An additional fifteen holes with a combined footage of 
20,075 feet were drilled to explore the same zone at greater 
depth. In the summer of 1958 two holes were drilled in the 
most easterly claim in an area covered with overburden.

Source:

O.D.M* File (Geological Branch, Timmins)
T- 342 Surface geological and drilling plan, 

diamond drill logs.
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PORQUIN GOLD MINES LIMITED

This company held a group of 14 claims located north of 
Dome and east of Solidago 0 The company charter was cancelled 
in 1957.

Mcintyre Porcupine Mines Limited optioned the property 
and conducted a diamond-drilling campaign during 1936 and 1937. 
Sixteen holes were drilled with a total footage of about 
9,690 feet. Most of the drilling was located to intersect 
the Timiskaming basal conglomerate and the unconformity beneath 
it, which is a favourable stratigraphic location for gold 
mineralization farther to the east. Three drillholes farther 
to the north intersected the contact between the andesite and 
trachyte and one hole was drilled in an area covered with 
overburden*

Sources:

O.D.M. File (Geological Branch, Timmins)
T-603 Surface geological and drilling plan, 

diamond-drill logs.

Porcupine Mines Manual 1938-1939, Northern Directory Company 
1939: Porquin Gold Mines Limited, p. 84.
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PRESTON MINES LIMITED 

PRESTON EAST DOME MINE 

By H.Co Lane1 

INTRODUCTION

The Preston East Dome mine is located in the southeast 
corner of Tisdale township and the northeast corner of Deloro 
township, Porcupine area of Ontario. It adjoins the Dome 
mine on the south, lying two miles southwest of the town of 
South Porcupine. In 1959^ the property of the former Midcamp 
Mines Limited was purchased. In its present form^ the property 
consists of 16 claims in all.

The mine is equipped with a milling plant of 1,000 tons 
per day capacity which is currently treating approximately 
750 tons per day. Milling operations began March 1st, 1939*

The mine is served by a five-compartment shaft (No c 2) to 
the 19th level and an internal shaft from the l?th to the 33rd 
levels. Two older shafts (No. l and New York Porcupine shaft) 
are no longer equipped for hoisting. The New York shaft is 
used for ventilation and as a manway to the surface.

The historical background of the mine is fully developed 
in an excellent article in the August 1941 issue of the 
Canadian Mining Journal. No useful purpose will be served 
by repeating it here*

A comprehensive study of the geological structure at 
Preston was written by Hawley and Hart (1948)* It is not 
the author T s intention that this present paper will deal so 
fully with the structural control. It should be borne in 
mind that more than 10 years have elapsed since Hawley and 
Hart wrote their paper; consequently, large new areas have 
been opened in the mine. Therefore, it is altogether likely 
that complete agreement on all points is no longer possible. 
The author has had the undoubted advantage of seeing a broader 
picture.

l
H.C. Lane, Chief Geologist, Preston Mines Ltd. Published 

by permission of G U F. Greenacre, Manager, Preston Mines 
Ltd. Manuscript received April 10, 1961.
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GENERAL GEOLOGY

The solid rocks of Preston are entirely of Precambrian 
age*

The rocks encountered are classified according to their 
relative age in the following tablej the main periods of 
structural deformation and ore deposition are indicated in 
parentheses. Universal agreement as to the exact age of the 
porphyries in the Porcupine area is probably not possible. 
For the purposes of this paper, they have been included in 
the Algoman which is the most common interpretation.

Table of Formations

Post Algoman

Diabase dikes

Intrusive Contact 

Algoman

(ore deposition)
(faulting, fracturing and metamorphism)
Feldspar porphyry

Intrusive Contact 

Temiskaming

Greywacke 

Keewatin

Andesitic flows, agglomerate, pillow lava, tuff, 
Talc-chlorite schist, basalt.

Rock Types
Diabase! Very fine-grained black, basic intrusive, occurring 

in well defined dikes with very sharp contacts. Freshly broken 
surfaces exhibit a characteristic blocky appearance.
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Feldspar Porphyry; The term feldspar porphyry is preferred 
to quartz porphyry because at Preston, the quartz "eyes" are 
rare or absent, their place being taken by feldspar crystals,, 
Throughout the mine, this rock varies greatly in colour and 
texture. In places it has undergone intense alteration, usually 
hydrothermal. While it is referred to as "porphyry" universally, 
it is frequently non-porphyritic. It has a wide range of colour 
variations, most commonly being greyish but ranging from light 
buff through varying shades of grey to almost black and in at 
least one isolated instance, purplish. In a few small areas 
where shearing is most intense, differentiation of porphyry from 
flow is very difficult if not impossible.

Greywacke; The Timiskaming sediments have not been 
intersected by underground workings. They are found only in 
a small area on the east side of the property on claim No 0 6264* 
These sediments are dark grey in colour and are medium coarse in 
grain. They can be seen in a rock cut where the Dome gravel pit 
road crosses the northeast corner of claim No. 6264o

Ferro-Carbonate; Whether this rock type should be considered 
a separate stratigraphic entity is a moot point* It is dark 
greenish to black, schistose, brecciated and carbonatized. It 
is most likely to have originally been a volcanic rock.

Flows; These rocks comprise a relatively large group and 
doubtless represent several stratigraphic sub-divisions* On 
the original Preston claims distinction into separate flows is 
seldom possible over more than a very small area. Dynamic and 
chemical alteration has been so widespread as to have caused 
the obliteration of most of the classic structures which 
normally enable distinctions into individual flows to be made. 
Where alteration has been intense the rock is "bleached" and 
(or) schisted. Frequently remnants of pillow rims, spherulites, 
flow-top breccias, etc. may be seen. On the northern part of 
the Midcamp section adjacent to the Paymaster boundary the 
flows are much less altered. A series of conformable flows 
can be seen in 12-101 Crosscut. These flows exhibit a strike 
of N 0 850 E S , dip steeply north and face north. Good exposure 
of flow top breccias may be seen in the crosscut. The same 
structure may be seen on the 15th and 18th levels further to 
the west. The width of the individual flows approximates 
100 feet.

Tuff; This rock is very similar to the flows and is part 
of the same volcanic series. The chief means of distinction is 
the very fine banding which is very often easily confused with 
schistosity. It is not possible to distinguish tuff over more 
than a small area, rarely more than 50 feet along the strike.
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Talc-Chlorite (Schist): A dark green to black rock, 
frequently but not always schistose, in some areas this rock 
is quite massive. It is always soft, indicating the high 
percentage of talc present. This is probably an altered phase 
of the Keewatin volcanics 0 Considerable thicknesses of this 
material are found in the Destor-Porcupine (Porcupine Creek) 
Fault, undoubtedly the product of dynamic metamorphism*

Basalt t This formation is listed at the base of the 
Keewatin. So far it has been encountered in underground workings 
and in drillholes but not on surface* It is a dark, dense, 
massive^ medium-grained rock. It exhibits none of the usual 
volcanic textures or structures,. There is some suggestion 
that this rock is an intrusive but so far no good intrusive 
contacts have been noted. On the 5th level drive to the 
Cincinnati property, a dense fine-grained black rock was 
encountered which was tentatively identified as basalt. Here 
an interesting distinction was noted. Patches of this rock 
are strongly magnetic due to the presence of finely disseminated 
magnetite. Here it was intruded by porphyry.

Agglomerate; To date this rock type has not been identified 
in underground workings but occurs on surface on claims No* 13149 
and 13150. It is a coarse fragmental of basic composition. It is 
dark green in colour. The fragments are easily recognized and 
range in size up to a maximum of about 4 inches. It is conformable 
with the Keewatin lavas and is therefore presumed to be of the 
same age.

Met amorphism

Considerable dynamic metamorphism accompanied or followed 
by metasomatism appears evident in certain areas of the mine. 
This is particularly noticeable along the footwall side of the 
Footwall Fault below the Preston porphyry, a highly altered 
schistose, brecciated and carbonatized formation locally known 
as "Ferro-Carbonate" lies beneath the porphyry. On the 4"th 
level a crosscut was driven 500 feet through ferro-carbonate. 
In the author's opinion, this was probably originally volcanic, 
possibly tuffaceous in part. Dynamic metamorphism attendant 
upon the faulting accompanied by metasomatism resulted in the 
conversion of the original volcanic rocks into ferro-carbonate* 
Certain remnants of fine banding typical of tuff are evident 
in several places on the upper levels, notably the 4"th. The 
opinion that these rocks were originally volcanic is shared 
by Butterfield w
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A talc-chlorite schist found in a number of areas in the 
mine is also thought to have been originally volcanic. It is 
particularly notable on the lower levels where it separates 
irregular bodies of the Lower West Porphyry, and in the zone 
of the Porcupine Creek Fault. It also underlies the Footwall 
veins on the New York Porcupine claim.

This period of metamorphism and metasomatism is undoubtedly 
post-ore* In stoping operations in 454 Stope on the New York 
claim, it was found that the ore extended approximately 50 feet 
above the level where it died out against the ferro-carbonate. 
In this area the ferro-carbonate comes across the top of the 
ore rising flatly to the west, or conversely dipping flatly to 
the east. The term "died out" is used to differentiate this 
type of contact from the more common intrusive, flow or fault 
contacts. Conceivably a contact resulting from metamorphism 
would not be clearly defined but would indicate a gradual 
change. Nowhere in the mine has ore been found to extend more 
than a few feet (usually inches) into the ferro~carbonate c 
The assumption is that the metamorphism being post-ore has 
obliterated the ore along with the original wallrock producing 
what is now known as the ferro-carbonate.

STRUCTURE

The most persistent and undoubted significant structural 
feature of the mine is the northeasterly plunge of the porphyry 
bodies and the conformable plunge of the orebodies. The axis 
of the plunge is approximately N.50 0 E. and the plunge angle is 
about 50 degrees. There is a reasonable variation both in the 
axis and angle of plunge.

The mine is located on the south limb of an easterly- 
striking anticline or conversely on the north limb of the 
conformable syncline to the south. This syncline is largely 
obliterated by the Destor—Porcupine (Porcupine Creek) Fault. 
This fault strikes N.450 E. across the south side of the 
property. On surface it is apparently obscured by the valley 
of Porcupine Creek,, It has been located at several points 
underground in drillholes. From its presumed position on surface 
to its position as fixed by drilling from the 25th and 31st levels, 
it moves northwesterly with depth* The amount of movement 
laterally is approximately 2,200 feet in a vertical distance 
of 3j800 feet giving the fault an overall dip of 63 degrees 
to the northwest. Attempts to drill through have so far proved 
unsuccessful. The actual thickness of the fault zone has never 
been determined but is at least 100 feet thick where drilling 
was attempted*
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A strong fault striking N.150W. and located on the 
underside of the Preston porphyry is presumed to be a branch 
off the Porcupine Creek Fault. The actual point of juncture 
is not exposed anywhere. This fault has a variable dip but 
approximates 45 degrees to the northeast. This fault has been 
intersected on several levels in drives to the west* In some 
exposures it exhibits as much as 40 feet of intense shearing. 
The fault plane in many places is marked by a talc schist. A 
very considerable infilling of white quartz is to be seen on 
the 2nd and 4th levels. This quartz is accompanied by 
appreciable amounts of pyrite mineralization which is not 
gold-bearingo It is assumed that movements on this fault plane 
caused subsidiary fracturing in the porphyry which permitted 
the emplacement of the orebodies in the Preston porphyry,, 
Whether the fault plane also provided a channel for the ore- 
bearing hydrothermal solutions is another question. The fact 
that no ore remnants are found in the fault plane itself is 
used as a strong argument by opponents of this theory. The 
fact that the fractures are related to the faulting is fairly 
widely accepted.

During the driving of 9 M.D 0 Eo towards the Augdome 
property in 1941 a major fault was intersected and named the 
Ninth Level Fault. This intersection is approximately 1,400 
feet east of No. 2 Shaft. This fault was later intersected 
by 9 MoD.S. establishing its strike. It is parallel to the 
Destor~Porcupine (Porcupine Creek) Fault and exhibits a 
steeper dip, 75 degrees to the northwest. Therefore this 
fault should merge with the Porcupine Creek Fault down dip 
at some point as yet undetermined.

Since there are no marker horizons in the mine the 
extent of movement on these faults is not known. As most 
of the movement is believed to be pre—ore they have constituted 
no problem as to the dislocation of orebodies. Very occasional 
minor post-ore faults are seen but the total displacement is 
usually in the order of a few inches or at most a few feet. 
The chief significance of these major faults is that the 
favourable area for exploration is becoming increasingly 
smaller with depth. No ore has been found south of the 
Porcupine Creek Fault on Preston and the prospects of doing 
so are not considered to be good. In the case of the newly 
acquired Midcamp section a very considerable depth remains 
before the Porcupine Creek Fault would pass completely off 
on to Paymaster*

Following the intrusion of the porphyry bodies there was 
a lengthy period of folding and faulting as exemplified by the 
faults described above. Fracturing which accompanied the later 
stages of this orogeny undoubtedly formed channels for ore 
deposition. Earlier fractures would undoubtedly have been closed
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by crustal movements prior to the influx of hydrothermal 
solutions. Matachewan diabase dikes occupy post-ore fractures 
which are apparently cross joints, possibly due to tension,, 
Older structures pass from one side to the other of these dikes 
without showing any displacement. A good example may be seen on 
the back of 12th level charging station. These dikes frequently 
display a remarkably consistent vertical dip. One is traceable 
from surface to the 25th level where it is almost exactly 
vertically below its position on surface.

As noted above it has not been possible to differentiate 
between individual flows over more than a small area in the 
older section of the mine. This does not hold true for the 
Midcamp section. Obliteration of the classic flow structures 
and textures has resulted from the orogenic disturbances 
attendant upon the faulting and folding in areas adjacent 
to the porphyry bodies; particularly the Preston Porphyry. 
On the surface on Claim No. 13149 it is possible to trace 
for a distance of about 1,200 feet a band of amygdaloidal 
pillow lava which bears some resemblance to the "99" flow 
of the Hollinger. This band trends N.50 0 E. and faces north. 
Since it has a north dip it passes off Preston ground at a 
relatively shallow depth and it is not seen in underground 
workings.

ORE OCCURRENCES

Among the mines of the camp, Preston is somewhat unique 
in that the major part of its early production came from 
orebodies wholly within porphyry. In recent years the picture 
has changed considerably. At present not more than 25 percent 
of the mill feed is porphyry—type ore.

The mine is divided into five main producing zones and 
all ore in the mine is classified into one or other of these 
zones. The division is spatial rather than genetic but each 
zone has its own peculiar characteristics. The five zones 
are: Preston Porphyry, North Greenstone, Porphyry Greenstone, 
West Porphyries and West Greenstones. A brief description of 
each type follows*

Preston Porphyry Zonet Virtually all ore mined prior 
to 1942 came from this zone, from footwall orebodies in the 
Preston Porphyry. They are described as "replacement type 
lenses" by Butterfield (1941). The sulphide minerals present 
in this type of ore are pyrrhotite, pyrite and chalcopyrite 
with very minor amounts of sphalerite and galena. Butterfield
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recorded the presence of arsenopyrite but this has not been 
seen by the present writer. Free gold is widespread. These 
orebodies have largely been mined out so that it has not been 
possible for the writer to develop first hand a very detailed 
knowledge of them. Knowledge of them has been gained from 
inspection of pillar remnants and exposures in No e 2 shaft 
pillar. These ore occurrences are of two main types, the 
"replacement lenses" described by Butterfield and single 
fissure filling veins e.g. 138? and 1866. These latter 
vary in width from a few inches to a maximum of about 6 
feet. They extend vertically through two levels (or 
approximately 300 feet) and in the case of 1866 reach a 
maximum length of 700 feet. They dip steeply north and 
display the usual easterly rake. These veins show crude 
tourmaline banding, with narrow discontinuous bands of 
black tourmaline running very roughly parallel to the walls 
of the veins. The concentration of gold in this porphyry 
seems to reach its maximum between the 5th and 6th levels 
and dies out gradually below that horizon. There is little 
or no ore in the Preston Porphyry below the 19th level. It 
passes off on to Dome ground below the 23rd level.

North Greenstone Zone: The orebodies in this zone 
consist chiefly of large masses of white quartz or stockworks 
of quartz and tourmaline. In comparison with other ore types 
the sulphide content is usually much lower* The principal 
metallic minerals present are pyrite and pyrrhotite. Carbonate, 
usually calcite is occasionally present. It would appear that 
more than one injection of quartz has taken place in this zone* 
Frequent instances of a younger vein cutting through an older 
are seen. Gold values are very erratic in this type of ore. 
Channel samples frequently reveal large areas that are barren 
while close by coarse visible gold is sometimes seen. It is 
possible that at least one generation of quartz is barren or 
that the great disparity in gold values is simply due to the 
heterogeneous distribution of the gold. An interesting 
feature of this ore zone is the frequent occurrence, chiefly 
of wallrock, of large well formed pyrite cubes. These crystals 
vary in size from being just large enough to be readily visible 
to one occurrence (in 22 N e D 0 ) of a cube 4 inches to a side. 
A character sample of this pyrite returned an assay value of 
2.43 ounces per ton of gold. Two other samples returned 
comparable values.

Individual orebodies in the North Greenstone zone do not 
usually exhibit the normal northeasterly plunge. These bodies 
are more nearly vertical; 2272 Stope being almost directly 
below 1755 Stope, the intervening 600 odd feet being almost 
continuous ore.
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There is a small horseshoe-shaped porphyry body known 
locally as the North Porphyry which appears on Preston ground 
at about the elevation of the 14th level on claim No. 13151* 
raking downward to the northeast. Some ore is associated with 
this porphyry on the 15th level and good stopes were located in 
this porphyry on the 19th, 20th and 21st levels. The porphyry 
has so far been traced to the 25th level but no ore has yet been 
developed in it below the 21st level. One or two isolated spots 
of visible gold were seen on the 23rd level. The ore in the 
North Porphyry consists of stockworks of quartz lenses and 
stringers containing pyrrhotite and pyrite and occasional 
spots of free gold. These are similar to the "replacement 
lenses" of the Preston Porphyry.

Porphyry Greenstone Zone; About 30 per cent of the present 
ore reserve is of this type; prior to 1942 it was not known. 
It bears a number of resemblances to the North Greenstone type 
with a few very significant differences. The bodies are 
usually stockworks of quartz veins and lenses in a complex 
matrix of schistose porphyry and volcanic rocks. The wallrock 
generally shows considerable hydrothermal alteration locally 
described as "bleaching". Where schisting and bleaching are 
strongly developed it is no longer easy to distinguish between 
volcanic rocks and porphyry. In some cases it is impossible. 
The orebodies exhibit the same northeasterly plunge as do the 
porphyries. The significant sulphide is pyrrhotite although 
pyrite and chalcopyrite are common. The quartz frequently 
exhibits a waxy lustre not seen elsewhere. Locally considerable 
galena has been seen in association with spectacular pockets of 
free gold (e.g. 1892 Drift). Tourmaline is scarce while minor 
quantities of scheelite are fairly common. It is very significant 
that porphyry is always found in or very close to the ore. 
Exploration in this zone is always directed with this thought 
in mind.

West Porphyries Zone; The plural term "porphyries" is 
always used to describe this zone because at least three 
separate porphyry bodies are involved, viz. The Centre Porphyry, 
the West Porphyry and the Lower West Porphyry (from East to West)

The ore in this zone bears certain resemblances to that 
of the Preston Porphyry. The most common type occurs in east- 
west trending fissure fillings, varying in width from a few 
inches to a maximum of about 12 feet. The gangue minerals are 
quartz and tourmaline with minor amounts of albite, ankerite and 
calcite. Considerable scheelite is found locally. The principal 
sulphide minerals are pyrite and chalcopyrite with local patches 
of pyrrhotite. In some places a definite banding occurs 
suggesting a reopening and redeposition. The banding appears 
to be chiefly tourmaline and (or) wallrock. Where banded these
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veins return high gold values despite the scarcity of visible 
gold or sulphide minerals. In some places a peculiarly unevenness 
of gold content is evident* A case in point was 2379 Stope. 
Where located on the level this vein showed no gold values. 
A test raise was driven on the vein to the 22nd level. The 
first 30 feet was in waste then visible gold was encountered 
with no obvious change otherwise. From this point to the 22nd 
level the raise continued in good grade ore.

The Lower West Porphyry which produced high grade fissure- 
filling veins on the NYP claim from the 25th to the 20th levels 
extends to the west on to the Midcamp section. A flat-lying 
(20 degrees to the north) vein was found on the Midcamp section 
just west of the original NYP west boundary. It has proved 
to be 250 feet in length and varies from 2 to 24 inches in width. 
Coarse visible gold is common. There is little or no sulphide 
mineralization present. Occasional spots of scheelite have 
been seen. Drill intersections indicate the presence of this 
vein 60 feet vertically below the level. A test raise followed 
it 100 feet slope distance above the level. A number of random 
drill intersections on the 23rd and 24th levels indicate the 
probability of other veins of this type in this area.

West Greenstones Zone; The ore zones in the flows 
immediately adjacent to the Paymaster boundary have been named 
"West Greenstones Zone" to conform with the system of nomenclature 
already in vogue. The ore is in the form of "sulphide veins" 
and is merely a continuation up dip and along strike, of the 
ore zones on Paymaster. Mineralogically they consist of finely 
disseminated sulphide (mostly pyrite) in a siliceous matrix. 
Occasionally pyrrhotite is the principal sulphide present. A 
very few widely separated occurrences of very fine visible gold 
have been noted. Compared to older areas in the mine, free gold 
is very rare. These veins vary in width from a few inches to a 
maximum of about 30 feet. The average width is about 6 feet. 
They exhibit the same plunge (45-50 degrees to the northeast) 
but strike more nearly northeast. Up to the present time this 
ore zone has been traced from about 100 feet above the 12th 
level to the 21st level. Below the 21st the known ore dips off 
on to Paymaster. One noticeable feature of these veins is that 
they cross the strike of the flows at an angle of approximately 
30 degrees, the veins striking about N.50 0 E. and the flows about 
N.85 0 E. An occasional strike fault of small displacement (a few 
feet) has been noted but so far they have constituted no problem 
in ore dislocation. Gold content in the veins is very irregular 
but there appears to be a concentration of higher values on the 
east side (hanging wall in relation to the plunge). This is 
notable in 18-112A and 15-112A Raises.
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Sources:
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Canadian Min. Jour, August, 1941* 
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SOLIDAGO MINING COMPANY LIMITED

This Company owns a group of 17 claims which are adjacent 
to Mcintyre and Coniaurum on the northeast. The Company was 
incorporated in 1936 and is controlled by Mcintyre Porcupine 
Mines Limited.

The property was geologically mapped and a geophysical 
survey was made on the 14 eastern claims of the group. Twenty- 
one drillholes with a total footage of about 15,990 feet were 
drilled during 1936 and 1937. Many of the drillholes intersected 
the contact between the andesites and trachytic agglomerate, 
and other holes located variolitic lavas.

Sources:

O.DoMo File (Geological Branch, Timmins)
T-602 Surface diamond drilling plan.

Porcupine Mines Manual 1938-1939, Northern Directory Company 
1939: Solidago Mining Company Limited, p. 87.

TISDALE ANKERITE MINES LIMITED 

Location and History

The company holds a group of eight claims which extend 
north of the south boundary of the township, and are located 
on the western side of Paymaster property. The property was 
obtained from Dobie Mines Limited, who had purchased it from 
Tisdale Gold Mines Limited. Hollinger Consolidated Gold Mines 
Limited optioned the property in 1938 and in 1952 it was
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optioned by Buffalo Ankerite Gold Mines Limited.

Development

A geological survey was made of the claims by Hollinger 
and 25 drillholes with a total length of about 14,000 feet 
were drilled. On the 1,550-foot and 2,500-foot levels of 
the Buffalo Ankerite mine crosscuts were extended north into 
the claim on the Tisdale-Deloro boundary. Near the north 
contact of the serpentinite with the lavas about 1,600 feet 
of drifting was done on the 1,550-foot level, and on the 
2,500-foot level a drift with some branches explored the 
same zone for a length of 400 feet. The rocks adjacent to 
the drifts on the 1,550-foot level were intensively drilled 
and three longer exploration holes extended 600 feet north 
of the claim boundary. About 5,000 feet of drilling was 
done from the 2,500-foot level workings.

Geology

V.8, V.10B and adjacent members of the Vipond Sub-Group 
of lavas outcrop on the northern part of the property. The 
country rocks on the southern part of the claim group are 
pillow lavas, a uniform basalt that has i been intruded by 
porphyry, and an ultrabasic rock now altered to serpentinite, 
and diabase. Similar rock types were intersected in the 
underground workings and by underground drilling from the 
1,550- and 2,500-foot levels.

The zone considered to be favourable for ore is 
considered to be near the north side of the serpentinite 
body. This zone lies between the productive zones of the 
Fuller claim and Buffalo Ankerite to the west and southwest 
and Paymaster mine to the east. On the 1,550- and 2,500- 
foot levels veins were encountered and followed in the drifts 
but the maximum length of individual veins was 60 feet.

Sources:

O.D.M. File (Geological Branch, Timmins)
T-329 Underground level plans, private report by 

MoA. Cooper to Buffalo Ankerite Mines 
Limited, March 19, 1952.

Porcupine Mines Manual 1938-1939, Northern Directory Company 
1939: Dobie Mines Limited, p. 54.
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HOLLINGER CONSOLIDATED GOLD MINES LIMITED

GRAVEL CLAIMS 

Location and Ownership

Hollinger holds a group of 29 claims to provide gravel 
for backfill requirements for the Hollinger and Mcintyre mines. 
On 16 of the claims the Company holds both surface and mineral 
rights but on 13 claims only the surface rights are heldo The 
area was chosen about 1925 and the claim group extends southward 
from the northern boundary of the township.

Method of Operation

An aerial tramway 3.6 miles in length extends from the 
mine to the loading station at the pit. The aerial tramway 
has 65 steel towers and 1,664 steel buckets and operates with 
a single endless wire rope which passes round a terminal sheave 
at each end. A branch of the tramway 3,850 feet in length 
leads to the Mcintyre mine. Delivery of gravel from these 
deposits to the Hollinger mine commenced in June 1927 and, 
to the Mcintyre mine since May 1936.

Transportation in the pit from June 192? until June 1957 
was by small steam locomotives hauling four cars of 8 cubic 
yard capacity. Since that time 3 diesel trucks carrying 15 
cubic yards have been used for this purpose. The trucks are 
loaded by an electric dragline excavator equipped with a 50- 
foot boom. The gravel is dumped from the trucks into a steel 
hopper through a grizzly. A conveyor belt feeding from the 
bottom of the hopper carries the gravel to the loading bin. 
The gravel is drawn from the bin into 19 cubic foot steel 
tramway buckets. The maximum capacity of the tramway is 
190 tons per hour.

When an area is selected for excavation the trees are 
cut from it, and the vegetable topsoil and stumps removed. 
This disposes of material which is difficult to handle and 
undesirable for backfill. Removal of the topsoil allows 
surface water to enter the gravel quickly so that a frozen 
layer does not form on surface. All equipment used in the 
pit and loading station is provided with heating units for 
winter operation.



- 122 -

The pit is worked in sections eighty feet in width. 
The excavators will load from 30 feet below the haulage level 
and the face above the haulage level may reach to a height of 
50 to 60 feet.

Production, Reserves and Production Testing

The total production since the beginning of operations 
until the end of 1958 was 22,117,662 tons, of which 5,851,624 
was supplied to the Mcintyre* For the past fifteen years the 
average annual production was 736,000 tons. At the end of 
1958 proved reserves of suitable gravel located within a half 
mile of the loading station was 3,000,000 tons.

Tests of the gravel are run daily when there is any doubt 
of the quality of the material being excavated. If water will 
not percolate through it at the rate of 6 inches per hour or 
faster it is considered unsuitable for backfilling purposes. 
When good quality gravel is being obtained a weekly percolation 
test is made from a composite sample made from samples taken 
every two hours of actual excavation.

Estimation of Reserves

A north-south grid system of lines is eatablished with 
lines at 220-foot intervals and pickets on the line at 220- 
foot intervals. This provides 36 equally spaced sampling 
locations on a claim measuring 1,320 feet along the side* 
A level survey is run to establish the ground elevation at 
each of the pickets. Sampling is done by sinking vertical 
holes with a hand auger to a maximum depth of 40 feet. Each 
sample from a five-foot section of the hole is separately 
boxed. The samples are classified for size of material by 
visual examination into six sizes. The two finest grades 
very fine sand and clay are discarded at once as previous 
tests have shown that they do not meet the specifications. 
Other samples were cut to 400 Ibs. and were used for a 
percolation test.

The apparatus for determining the rate of percolation 
of water through sand consists of a pipe eight inches in 
diameter and eleven feet long, standing vertically upon a 
piece of coarse mesh woven screen. A few inches of clean, 
coarse gravel is thrown on the screen and the pipe filled 
with the sample to within one foot of the top. Water is
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added until the sand is thoroughly wet as shown by a constant 
rate of percolation through the screen. The pipe is then filled 
with water and the rate of fall of the water measured at about 
3-hour intervals for 24 hours. The percolation rate is expressed 
in inches per hour. The percolation rate for the sand and gravel 
used varies from six to 50 inches per hour, but the greater 
proportion of the material used ranges from 10 inches to 20 
inches per hour.

The usual variation for the weight of one cubic foot of 
gravel is from 92 to 110 Ibs. but extreme variations from 86 
to 122 Ibs. have been recorded. In reserve tonnage calculations 
the weight per cubic foot is taken as 100 Ibs.

Surveying and sampling data are recorded on a surface plan,, 
Each sample location is shown with the sample number, collar 
elevation of the hole, and the quality of material whether 
good, unsuitable or doubtful. From this plan the better 
quality material can be outlined and pit operations planned. 
In a general way the best quality gravel is located along the 
higher part of the esker.

Gold Content of the Gravels

The procedure used to check the gold content of the 
gravels is to table the box of sand and then reconcentrate 
the minus 28-mesh table concentrate in the superpanner. The 
superpanner concentrate is then assayed for gold.

The results of 25 tests for gold made during the years 
1953, 1954 and 1955 were made available to the writer (Blackshaw 
1953-55).

No. of Samples Range of Gold Values per Ton
(Gold calculated at $35 per ounce)

5 l* to 8*
15 1/10* to 4/5*
5 Less than 1/100*

In the period April to September 1953 five samples of unusually 
higher grade were obtained and the average of the five samples 
was 4 cents per ton.
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