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ABSTRACT

This area is underlain by two distinctly different groups of 

predominantly volcanic rocks with minor associated sedimentary rocks; 

these are called the Tisdale Group and the Deloro Group and are in mutual 

contact along the Destor-Porcupine fault zone; rocks of the Tisdale Group 

have been hosts to the greatest gold deposits in the Western Hemisphere; 

they appear to be the products of linear fissure eruptions of considerable 

lateral extent and show well-defined stratigraphic succession; they have been 

folded at least twice, probably three and possibly four times, and during 

the latter they suffered extensive tectonic transport along the north and 

hanging-wall of the Destor-Porcupine fault, with the consequent development 

of a large drag-fold in them known as the Porcupine syncline. Rocks of the 

Deloro Group are hosts to a large number of gold occurrences, not one of which, 

despite more than fifty years of exploration effort, has as yet proven to be 

of commercial importance; the Deloro volcanic rocks appear to be the products 

of eruption from one or more central vents, and though they contain numerous 

lenticular zones of banded iron formation the stratigraphic succession within 

them is obscure; they do not appear to have undergone more than one period of 

relatively gentle folding movements. Both groups, especially the Deloro, are 

cut by a number of sizeable transverse faults along which "Alpine-type" ultra-mafic 

rock masses have been intruded. No granitoid rock masses are known to intrude^ 

the Tisdale Group, though several small granite stocks and plugs cut rocks of 

the Deloro Group.

- vii -



THE GEOLOGY OF OGDEN, DELORO AND SHAW TOWNSHIPS

DISTRICT OF COCHRANE. ONTARIO
By

H. D. Carlson1 
INTRODUCTION

Location - Ogden, Deloro and Shaw townships are 3 contiguous 

units from west to east respectively, the northern boundaries of which form 

a straight line trending east-west about 2 miles south of the towns of 

Timmins and South Porcupine. The center of Deloro township lies at longitude 

81016 T33" and latitude 48*25 f 55". The Mattagami River flows northward along 

the west side of Ogden township; the southern part of Nighthawk Lake lies 

some 2 or 3 miles east of Shaw township. Timmins and South Porcupine are 

serviced by the King's Highway 101, a branch line of the Ontario Northland 

Railway, and dally scheduled flights by Air Canada. The 3 townships are 

accessible from these towns by gravel roads in fair condition. Numerous bush 

roads and trails criss-cross the area and some of these can be traversed by 

high-clearance, 4-wheel-drive motor vehicles during the field season.

History of Exploration and Development - Outlined below in chrono 

logical order are some of the more significant episodes in the history of mineral 

exploration and development work in the Porcupine district.

1896 - E. M. Burwash, a geologist on the staff of the Ontario Bureau of Mines 

and attached to the survey party laying out Niven*s base line, noted 

traces of gold in quartz veins in the Porcupine district.

1899 - Professor W. A. Parks, also attached to Niven 1 s survey party on behalf

of the Ontario Bureau of Mines, examined the geology along an old portage 

route, which had been used for some 200 years by Hudson Bay Company 

officials, between the Mattagami River and Nighthawk Lake. He also found 

quartz veins containing traces of gold, and recommended the area as being

worthy of the prospectors attention.

Resident Geologist, Ontario Department of Mines, Timmins. 
Manuscript received by Director, Feb. 151 1967.
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1901 - Charles Camsell, later Deputy-Minister of the Federal Department of 

Mines in Ottawa, then employed by the Algoma Central Railway, 

prospected ground now known to be part of the Hollinger mine property.
9

1906 - Unknown prospectors worked on a vein near the present Hollinger

workings but abandoned the property shortly thereafter. In the same 

year claims were stakedin Shaw township covering an occurrence of 

gold in iron formation.

1908 - A. G. Hunter staked claims on an occurrence of gold in a silicified 

shear zone on the east shore of Porcupine Lake.

1909 - George Bannerman, John Wilson, William Davidson, Sandy Mcintyre and 

Benjamin Hollinger made the sensational discoveries of gold that 

eventually developed into the Broulan Reef, Dome, Vipond, Mcintyre and 

Hollinger mines. The news of these discoveries caused a rush to the 

district; within a few weeks many hundreds of claims had been staked in 

the Porcupine camp; intensive prospecting of Ogden, Deloro, Shaw and 

contiguous townships began, and this activity has been carried on 

intermittently ever since.

1916 - Production of asbestos began from a deposit in Deloro township 

about 30 miles east of Timmins.

1932 - Production of gold began from the Buffalo-Ankerite mine in Deloro 

township.

1937 - Production of gold began from the Delnite mine in Deloro township.

1940 - Production of gold began from the Aunor mine in Deloro township.

1943 - Production of copper began from the property now owned by Kam-Kotia 

Mines Limited in Robb township, about 15 miles northwest of Timmins.
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1951 - Nickel mineralization was discovered on the property now owned by

Texmont Mines Limited, in Bartlett township about 25 miles south 

of Timmins.

1962 - Investigation of the commercial possibilities of magnesite deposits 

in Deloro township was begun by Canadian Magnesite Mines Limited.

1963 - Production of copper began at the Mcintyre Mine in Schumacher, Ontario.

1964 - An announcement by the Texas Gulf Sulphur Company of the discovery of 

a major copper-zinc-silver orebody in Kidd township, about 12 miles 

north of Timmins, stimulated an intensive search for base metal deposits 

throughout the region surrounding the Porcupine camp.

1965 - The discovery of nickel mineralization of possible commercial importance 

in Langmuir township about 16 miles southeast of Timmins, and only 

3 or 4 miles from the southeast corner of Shaw township.

Topography - The highest point in the map-area is at the top of 

Mount Logano in the northeast corner of Shaw township; maximum relief in the 

area is probably not more than 300 feet, and local relief seldom exceeds 

100 feet. There are few outcrops in Ogden township and these are concentrated
*v

mainly in its northeast part; about 30 percent of the northern parts of Deloro 

and Shaw townships consists of rock outcrops, many of which are of a good size; 

in general the larger ones stand up as low rounded hills, commonly separated by

rather narrow linear valleys which may be occupied by streams, ponds and marshy
3

areas. The southern parts of the-4ta?ee- townships and the western part of Ogden

tovmship are covered almost entirely by Pleistocene glacial debris; there are 

only a few, relatively small, widely scattered outcrops and the topography shows 

virtually no relief.
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There are 10 small lakes in the area, the largest being Waterhen 

Lake at the northwest corner of Ogden township, which is about l mile long 

and g mile wide. The Redstone River in Shaw township and the Mountjoy River 

in Ogden township flow northward respectively into Nighthawk Lake and the 

Mattagami River; these rivers and a number of minor creeks and streams drain 

the area along meandering courses, in the cover of glacial debris, which may 

have been established and controlled by more or less linear fault valleys in 

the sub-surface bedrock topography.

In 1911 the Porcupine district was swept by a devastating forest fire 

which destroyed most of the original timber; in central Shaw township and along 

the north boundary of Ogden township a few small patches of ground have been 

kept cleared for fanning purposes; around past and present producing minesites, 

along power lines and the more frequently used roads the ground is relatively 

clear of vegetation; elsewhere a second growth of spruce, pine, cedar, poplar, 

birch, willow, and tag-alder trees is present. Some cutting of these by timber 

operators for use as mine spragging, pulpwood, etc., has proceeded in recent 

years.

A number of black bears, a few beaver, several foxes, numerous rabbits, 

and other small animals were seen during the course of mapping the area.

Previous Geological Work - The earliest geological reconnaissances of 

the area by Burwash and Parks have already been mentioned. Geological'descriptions 

of parts of this general region were prepared by G. F. Kay (1904), J. G. McMillan 

(1905) and H. L. Kerr (1906). In October, 1909, J. Bartlett briefly examined and 

reported on the early gold discoveries for the Ontario Bureau of Mines. In the 

field season of 1910 A. G. Burrows commenced his study of the geology of the 

Porcupine gold camp. The first edition of his map and report were published in 

I9H and included the results of his investigations in Godfrey, Mountjoy, Tisdale,
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Whitney, Cody, Macklem, Ogden, Deloro, Shaw, Carman, Thomas, Thornloe, Price, 

Adams, Eldorado, Langmuir and Blackstock townships. The second edition 

published in 1912 included also his work in Bristol township. The third and 

fourth editions of his report, published in 1915 and 1924* included respectively 

Maps numbered 24d and 33a, which showed the results of his detailed field 

studies in Tisdale and Whitney townships and the northern parts of Deloro and 

Shaw townships. In the 1924 field season F. L. Finley mapped the Kamiskotia gold 

area which included Robb, Jamieson, Turnbull and Godfrey townships. In the 1925 

field season J. E. Hawley mapped Ogden, Bristol and Carscallen townships.

During the 1935, 1936 and 1937 field seasons, M. E. Hurst studied 

the geology of the Porcupine camp in some considerable detail and his map 

(No. 47a) published in 1938 shows the results of his work in Tisdale, Whitney, 

Deloro and Shaw townships and parts of Ogden, Mountjoy, Murphy, Hoyle, Matheson, 

Cody and Carman townships. In the 1937 field season W. D. Harding, and L. G. Berry 

mapped Keefer, Denton, Thornloe, Price, Adams and Eldorado townships. In the 

1939 field season L. G. Berry mapped Carman, Thomas, Sheraton, Langmuir and 

Blackstock townships.

In 1946 the Ontario Department of Mines established a Resident Geologist's 

office in Timmins; the first incumbent (1946-52) was Nelson Hogg who collected, 

from the results of exploration efforts here, much information and data on the 

geology of the Porcupine district; he did a considerable amount of detailed 

geological mapping of a number of mining properties in the area, and his study 

of the geology of Godfrey township was published in 1954. The second Resident 

Geologist in Timmins (195V-57) was S. A. Ferguson who began the job of compiling 

and. incorporating data from exploration work into the various township maps of 

the district; his detailed study of the geology of Bristol township was published 

in 1957; between 1959 and 1966 he has published a number of very detailed surface
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and sub-surface geological compilation maps, plans and cross-sections of Tisdale 

township; in 1964 in association with a number of the mining company geologists 

of the Porcupine camp, he published a report on the geology of the various 

mining properties in Tisdale township. R. M. Ginn, the Resident Geologist in 

Timmins from 1959 to 1962 continued and extended the task of compiling the 

geological data obtained from exploration work in the Porcupine district; his 

efforts resulted in the publication of the Ontario Department of Mines map 

number 2046, the Timmins-Kirkland Lake Sheet, the first of the series of 

geological map compilation sheets which will eventually cover most of Ontario.

Throughout the history of the Porcupine camp the work of a large 

number of geologists and engineers employed by mining and exploration companies 

here has been of the utmost importance in elucidating the complexities and 

problems of the geology and mineral deposits of the district. Some of these men 

have published informative articles on various facets of their work and these 

are included in the extensive bibliography of the geology of the Porcupine gold
9

area which is appended to this report.

Present Survey - The survey of Ogden, Deloro and Shaw townships 

described in this report was started in the 1964 field season and completed in 

the 1965 field season. Base maps and air photographs of each township at a scale 

of l inch equals ^ of a mile were obtained from the Forest Resources Inventory, 

Ontario Department of Lands and Forests. Field data were collected along traverse 

lines laid out to cross outcrop areas most efficiently at intervals not greater 

than 1/8 of a mile; these were plotted on transparent overlays of the air photographs 

in the field, and then transferred directly to the base map in camp.
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Much geological information resulting from exploration programs by 

mining companies, syndicates, prospectors and other individuals in the 3 

townships is available in the files of the Resident Geologist's office in 

Timmins, in the form of detailed geological maps, geophysical plans, logs and 

locations of drill holes, sampling plans, etc. The great majority of these were

found to be reliable and were freely used in preparing the final maps*
3 

There are many patented claims in the -three- townships, but these date

back many years and the claim lines are now all but obliterated by second- 

growth vegetation; for this reason outcrop areas and other geological and topo 

graphic features of the maps are not tied in precisely to the surveyed claim 

boundaries .

No geological mapping was undertaken by the writer or his assistants 

north of the Porcupine Destor fault in Deloro township. A large-scale, very 

detailed geological compilation map of this section of the township had been 

prepared by S. A. Ferguson in 1958 which he had carefully correlated with his 

maps of adjoining Tisdale township. Accordingly the writer condensed this map 

of Ferguson' s to his own scale and incorporated it into his present map of 

Deloro township.

Acknowledgment s - In 1964 the writer was ably assisted in the field 

by Allan D. Wood, David B. Steele, Louis Covello, Roy Wares and Allen Pope. 

In 1965 his field assistants were R. Ridler, D. Ellwood, T. Seward, P. Davis, 

Claude Gobeil and R. Niels. Sizeable parts of the three townships were mapped 

more or less independently by Messrs. Wood, Steele, Wares, Ridler, Seward and 

Ellwood in their capacities as senior assistants.

Permission has been obtained from the Canadian Institute of Mining 

and Metallurgy to reproduce articles and maps appearing on pages 50V-519 of its 

Jubilee Volume entitled Structural Geology of Canadian Ore Deposits". These 

include accounts of the geology of the Delnite mine by R. B. Taylor, of the Aunor
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mine by B. S. W. Buffam, and of the Buffalo-Ankerite mine by A. R. Kinkel, Jr.

GENERAL GEOLOGY

All of the consolidated rocks of the Porcupine district are of 

Precambrian age. In the past it has been the general practice of most 

geologists working here to apply to various groups of these rocks such terms 

as Keewatin, Temiskaming, Haileyburian, Algoman, Matachewan, Keweenawan, etc.; 

that terminology is not used in this report since there are no reliable bases 

for correlating the rocks here with those in the type localities named.

The oldest rocks, usually referred to the Keewatin system, are of 

volcanic origin with minor associated sedimentary units; they can be divided into 

2 distinctively different groups, named the Tisdale Group and the Deloro Group, 

which are separated geographically and structurally by the Porcupine-Destor fault 

zone; the stratigraphic relationships between these 2 groups are unknown, hence 

any age difference between them is not clear. The general distribution of these 

2 groups of rocks in the gold-producing area of the Porcupine district is shown 

in Figure 1; a generalized sequence of formations and geological events is 

presented in Table 1.

TISDALE GROUP 

Volcanic Rocks

Mafic and Intermediate Lavas - These are usually dark to light green 

or grey on the weathered surfaces. Chemical and petrographic analyses indicate 

that their original compositions ranged from albite-dacite to olivine-free basalt. 

The least altered phases of the lavas on the Hollinger property have an approximate 

composition of 35/fc - 50^ hornblende, 50^ - 35^ plagioclase, 8/0 quartz and 7^ sphene 

or le-ucozene. 24ost probably the great majority of these rocks were originally 

andesites, but they now consist principally of chlorite, carbonate, secondary
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white mica, epidote-zoisite, leucoxene, saussurite and other secondary minerals.

Most of the flows possess similar structural features such as fine- ' 

grained bottoms, medium-grained uniform interiors, ropy and fragmental tops, 

and pillow structures; in some, these features are remarkably persistent, in 

others there is no consistent orderly arrangement and the lavas are made up of 

a complex interlensing of medium-grained massive and fine-grained pillowed 

phases. Very commonly the flow contacts are strikingly conspicuous; thicknesses 

of the ropy, sponge-like and fragmental tops are usually less than 30 feet 

but may be as much as 100 feet; they are particularly evident in certain 

flows which are characterized by white porcellanous spherulites from a few milli 

metres up to several inches in diameter; just below the fragmental tops of some 

of the lavas amygdules up to l inch in diameter are abundant in persistent zones 

which vary from a few inches up to 10 feet thick. In parts of some flows fragments 

of granulated glassy material (palagonite, locally called "chicken-feed") fill 

spaces between the pillows and less commonly are found within the pillows themselves. 

Each of the three types of pillow lava, amygdaloidal, spherulitic, and palagonitic, 

has been found to be characteristic of certain flows and this has proven to be 

very useful in recognizing and correlating various formations. Narrow bands of 

rocks of uncertain origin commonly occur as interflow units in the volcanic 

sequence; in places these probably represent pyroclastics, including fine tuffs 

and coarser agglomeratic material; elsewhere they are well-bedded cherts and black 

carbonaceous slates and schists.

The lava flows of the Tisdale Group1can be subdivided into 5 formations, 

as follows:

Gold Centre Series - greenstone flows with well defined tops.

Vipond Series - greenstones; also pillow-lavas characterized by

spherulitic texture; certain formations are palagonitic. 
(see Appendix A 38.Dunbar, W.R. and 61.Jones, W.A. - Ed.)
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Central Series - alternation of greenstones and amygdaloidal

pillow lavas.

Mcintyre Series- thin and discontinuous carbanaceous bed overlain 

by greenstone and at least one palagonite-bearing 

flow.

Northern Series-greenstones with amygdaloidal pillow lava. 

Similar to the Central Series.

The Vipond Series is the most important of these and is well-exposed 

west of the Dome mine where there are 5 complete flows and parts of 2 others 

shown in a width of 1000 feet; most of these are narrow, being less than 

150 feet wide. 3 of the flows have marked characteristics which are sufficiently 

distinctive and persistent throughout the area to be useful as key marker 

horizons in working out the volcanic stratigraphy and complex structure of this 

group of rocks; they are as follows:

- the V10-B "Chicken Feed" flow, a fragmental, spherulitic and 

palagonitic pillow lava:

- the V8 "Spherulitic Flow", a strikingly spherulitic pillow lava; 

in this flow are structures which suggest a number of minor flows 

in the major flow:

- the 99 Flow, which consists of granular greenstone with its bottom 

chilled against a thin but continuous horizon of chert and carbonaceous 

slate and its top overlain by a thick bed of locally carbonaceous 

sediment; the pillow lavas below are of the amygdaloidal type, those 

above are mainly spherulitic; the 99 Flow forms the base of the Vipond 

Series.
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Planar schistosity is not a consistent feature of the lava flows and may be 

indistinct or lacking in many places; however, a pronounced linear schistosity 

is present in almost all the Tisdale volcanics, being indicated by such 

criteria as:

(a) the tendency of the rocks in the field to break into long irregular 

splinters;

(b) the pillows in many flows are deformed to crude cylindrical shapes;

(c) fragments in brecciated flow tops appear as pencil-like streaks 

parallel to the schistosity;

(d) thin sections cut parallel to the schistosity show an alignment of 

the long axes of the minerals and their aggregate extinction.

The widespread distribution of the lavas and the great lateral continuity of 

the individual flows suggests that they were erupted from fissures of considerable 

linear extent; that these eruptions occurred periodically is indicated by the 

presence of thin beds of sediments between the flows.

Older Sedimentary Series

The basic lavas are overlain by a thick sequence of interbedded greywackes, 

slates and argillites which also appears to overlie the Tisdale acid ashfall pyro 

clastic rocks; however, there is no clear evidence of an age relation between the 

two, and it is possible that the acid volcanics overlap the shoreward edge of the 

sediments and have a restricted areal distribution; this view is supported by 

evidence in a few places that a slight anjfgular unconformity exists between the 

basic flow rocks and the overlying pyroclastics of the Tisdale Group. The well- 

bedded argillites and greywackes are very similar in appearance to the younger 

sedimentary rocks described below except that they lack conglomerate horizons.
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Ashfall Pyroclastic Rocks and Volcanic Porphyry Intrusives

These rocks are exposed in the Gold Centre and Hollinger Slimes 

localities where they have the form of relatively shallow basins with a 

thin band of black graphitic tuff forming the marginal bed immediately over 

the lavas; this grades upward into agglomerate and finally to a fragmental 

rock which closely resembles the intrusive quartz porphyry of the area; from 

50 to 90 percent of the fragments are quartz-feldspar porphyry, the remainder 

consist of basic lava, carbonaceous schist and chert, the faint outlines of 

which are the only feature which distinguish the rock from a massive porphyry 

in many places. Until about 30 years ago these rocks were thought to be 

intrusive porphyries, but since then they have been generally regarded as 

extrusive pyroclastics; recent evidence by Parrish (1965) supports the idea 

that the Gold Center acid fragmental rock is, in fact, an intrusive porphyry 

sill of volcanic origin.

Period of Folding and Erosion

On Lots 11 and 12, Concession 4* Whitney township, lavas of the 

Tisdale Group are folded so that the flow contacts strike northwest-southeast, 

dip SO 0 northeast and face southwest; lying against the lavas is a younger 

sequence of sedimentary rocks (usually referred to the Temiskaming system) 

which strikes northeast-southwest, dips SO0 northwest and faces southeast. 

On Lots l and 2, on the boundary between Concessions 3 and 4* Tisdale township, 

the older sequence of sedimentary rocks of the Tisdale Group is in unconformable

contact with this younger (Temiskaming?) sequence of sedimentary rocks; the older 

sequence strikes east-west, dips 63 0 north and faces south; the younger sequence 

strikes N60 0E, dips 85 0 south, faces southeast, and includes a basal conglomerate 

unit which contains pebbles, cobbles and boulders of granite and of the Tisdale 

volcanic rocks. These unconformable contacts indicate that a period of folding
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and erosion of the Tisdale volcanic and older sedimentary rocks took place 

before the deposition of the younger sedimentary sedimentary series, and 

that at some later time both series of rocks were involved in further folding 

movements. Convincing evidence has been presented by Evans (1944) that the 

first period of deformation was probably fairly intense, tilting the older 

stratified sequences 50* - 60 0 , and that at least 8000 feet of rock was eroded 

before deposition of the younger sediments; this folding produced flow cleavage 

in the Tisdale volcanic rocks and fracture cleavage in the older sediments.

r emenary eres 

This consists of an interbedded sequence of conglomerate, greywacke, 

slate, arkose ijid quartzite. The basal conglomerate is about ICO feet thick 

and is locally absent; also a fei-/ lenses are intercalated with slate and greywacke 

in the lower horizons of the series; it consists of thickset pebbles, cobbles 

and boulders, ranging in size from less than an inch up to several feet in 

diameter, in a sparse matrix; more than half of these are granite and porphyry, 

the remainder are volcanic rocks of a wide range of compositions plus a few 

pebbles of slate and iron formation; due to deformation the coarse clastic fragments 

are now several times longer than they originally were. Above the conglomerate 

are interbedded dark grey slate and lighter-coloured greywacke, the latter in beds 

from a few .inches up to 30 feet thick; individual beds of the alt e are from 1/16 

to -g an inch in thickness and commonly show well-marked grain gradation. Coarse- 

grained arkose-like quartzite is associated with these rocks in the eastern part 

of the area. This younger sequence of sedimentary rocks cannot be distinguished 

from the older sedimentary sequence of the Tisdale Group on the basis of 

metamorphism; both contain drag folds, flow cleavage and fracture cleavage; studies
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of cleavage patterns in both sequences by Evans (1944) suggest that they were 

deformed by separate folding movements and that the directions of compression 

of these two movements differed; that both rock sequences attained the same 

metamorphic grade suggests that the two periods of folding were about equal 

in intensity.

Quartz Porphyry Intrusives

Light grey quartz porphyry occurs at a number of places in southern 

Tisdale and northern Deloro townships in the form of large to small intrusive 

stocks, bosses, dikes and sills. Most of these are ellipsoidal in plan with 

their long axes trending northeastward; the larger stocks pitch to the east at 

about 50 degrees; the Pearl Lake porphyry mass probably has been delineated 

best and is about 5000 feet long and 1500 feet wide. The outlines of the porphyry 

masses are not regular but tend to be jagged, particularly on the ends which are 

extremely irregular and dovetail into the wall-rock; however, the sides are fairly 

smooth and parallel the strike of the enclosing formations and the regional 

schistosity, though apophyses may extend from them for hundreds of feet into 

the surrounding rocks. Deep work underground in several mines indicates that ,a 

number of porphyry masses taper and narrow considerably at depth.

The porphyry ranges in colour from very light grey to yellow to pink 

to dark grey and black, and shows varying degrees of schistosity from extreme 

foliation to nearly massive. Burrow-s (1924, pp.35-36) has described the composition 

of these rocks as follows:
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"Composition of Porphyry

The following table shows the composition of quartz porphyry from 
different parts of the area:

No. l Ho. 2 No. 3 No. 4 No. 5 
per cent per cent per cent per cent per cent

Silica
Alumina
Ferric oxide
Ferrous oxide
Lime
Magnesia
Potash
Soda
Carbon dioxide
Water
Sulphur

65.22
14.62
3.39
1.14
3.01
1.09
1.45
5.66
2.61
1.0?
.79

67.64
18.68
1.80
1.38
.39

1.04
1.61
4.16
trace
1.92
1.71

62.25
17.16

.10
2.52
.21

1.24
1.03
1.99
4.90
2.68
.07

63.58
17.70
1.01
1.77
3.72
.96

3.20
1.08
4.62
1.91
.22

69.64
14.86
2.67
.98

2.51
.67

2.44
2.50
2.24
1.43
.15

Mo. 1 - Clifton mine, Deloro Township.
No. 2 - South of
No. 3 - 100-foot
No. 4 - 1100-foot

Dome mine.
level, Canadel.
level, Hollinger, near No. 91 vein.

No. 5 - 700-foot level, Dome mine.

None of the specimens is fresh, but each contains carbonate and sericite. 
The porphyry is of intermediate composition and primarily contains an 
excess of soda over potash. The ferromagnesian constituents are usually 
not present except in minor quantity.

The chief characteristic of the rock is the presence of "eyes" or 
phenocrysts of clear glassy quartz visible to the eye. They vary in 
diameter up to an eighth of an inch and are more abundant in some masses 
than in others. Sometimes they are rare, but a close examination will 
always reveal them. The feldspar phenocrysts are generally hard to recognize 
in hand specimens, being clouded by sericite and carbonate, but certain 
porphyry, like that at the Porcupine Crown mine, has very conspicuous 
feldspar phenocrysts.

Microscopically, the quartz phenocrysts have the typical rounded or ' 
corroded angles between faces. The crystals of feldspar are broad and 
show interrupted twinning. The twinning commonly involves the Carlsbad, 
albite, and pericline forms.

The presence of potash in the analysis suggests a proportion of 
orthoclase with the albite. The minute twinning characteristic of 
anorthoclase could not be recognised, although it is possible this mineral 
may be present, affording an .analogy to the quartz keratophyres. A 
proportion of the potash is present in the sericite.

The quartz and feldspar phenocrysts are set in a very fine grained 
ground-mass of light-coloured clear mineral, presumably quartz and 
feldspar also. The groundmass is, however, obscured by abundant sericite and 
carbonate and some chlorite, as are also the feldspar phenocrysts."
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Textural and colour variations are very striking within the porphyry bodies 

and all, the textural changes are gradational; feldspar phenocrysts are 

unevenly distributed; groundmass grain size is variable; lenses of dark-grey 

carbonaceous porphyry occur in large normal porphyry bodies directly on the 

strike of, and in places in contact with, bands of black carbonaceous schist 

in the wall rocks.

Pronounced planar schistosity is not prominent in the relatively 

fresh, massive rock, but all the porphyry bodies intruding the Tisdale Group 

shoi-/ linear structures of varying intensity similar to those of the enclosing 

volcanics. In their general attitudes the porphyry stocks conform to the 

general regional structures and are elongated in the direction of regional 

pitch, so also are smaller associated features such as the feldspar phenocrysts 

and inclusions of wall-rock in the porphyry; the margins of the stocks definitely 

cut across flow contacts and no porphyry body occupies a consistent stratigraphic 

position throughout its extent. Schistose structure in the porphyry masses is 

aligned with the regional schistosity and passes uninterruptedly across the 

intrusive contacts into the country rock.

The intrusive bodies are commonly bordered by zones consisting of 

angular to well-rounded fragments of porphyry and volcanic rock which have been 

elongated remarkably by the regional deformation; the term "ecole" structure 

has been applied by Whitman (1916,192?) to this phenomenon and its development 

has been variously attributed to such processes as intrusive brecciation, 

selective metasomatism of fragmental rock, and local formation of syntectic 

magma.

Porphyry masses intrude and cut across the bedded structure of the 

younger sequence of sedimentary rocks at the Dome mine according to Holmes 

(1944) ) but the contacts between the intrusives and-the basal conglomerate are
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complicated by metasomatism of the latter which transforms it into rock closely 

resembling the porphyry. A peculiar feature of many of the porphyry stocks is 

the absence of evidence of their forceful intrusion, they cut all discernible horizons 

in the surrounding formations but very seldom can any displacement of these 

horizons be detected in the wall-rocks.

Evans (1944* PP.1132-1133) has presented compelling evidence that in 

the porphyry bodies, the conglomerate of tho younger sedimentary sequence, the 

"ecole" structures, and the ashfall agglomerates, the feldspar "phenocrysts11 

are in fact metacrysts, formed by metasomatism after the deformation of these 

rocks and the development of schistosity in them. He thinks the porphyry masses 

were intruded after the first period of -folding and erosion of the Tisdale Group 

and the deposition of the younger sediments, but before the cessation of the 

second peridd of folding which produced linear schistosity in the younger 

sedimentary rocks and in the porphyry. The solutions responsible for the 

subsequent metasomatism of these rocks were probably derived from later ultra 

mafic and granitic intrusive masses in the surrounding region.

Comparison of the Tisdale and Deloro Groups of Rocks 

The geology of the Deloro Group of rocks is the principal subject of 

the present study and will be set forth in greater detail further on in this 

report; here it will suffice to compare and contrast the main similarities and 

differences between these rocks and those of the Tisdale Group.

Lithology - (l) The mafic to intermediate lava flows in the two groups 

have about the same general range of compositions, the majority are andesites 

with subordinate amounts of dacites and olive-free basalts; spherulitic and

palagonitic pillow lavas are conspicuous units in the Tisdale Group but are absent 

from the Deloro Group; acid (rhyodacitic) lava f IGY;: :,ur in minor amounts in 

the Deloro Group but are totally absent from the Tisdale Group.
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(2) Interflow units in the Tisdale Group consist of carbonaceous slate, 

argillite, schist and chert; in the Deloro Group the interflow units are 

banded iron formation, agglomerate and tuff.

(3) Pyroclastic rocks constitute less than 10 percent of the stratified 

volcanic sequence of the Tisdale Group; tuffs and agglomerates make up at least 

25 percent of the Deloro Group volcanic piles.

(4) Banded iron formation units are a conspicuous feature in the Deloro Group, 

but are totally absent from the Tisdale Group.

Stratigraphy - (l) The stratigraphic succession of individual volcanic 

units is exceptionally well-defined in the Tisdale Group; individual lava flow 

units have great lateral extent, some of them having been traced for roughly 

20 miles; flow contacts are conspicuous and easily recognized; certain very 

distinctive and continuous spherulitic, palagonitic and amygdaloidal pillow 

lavas make excellent horizon markers; the interflow sedimentary units are thin 

and only exceptionally more than about 25 feet thick, though several have been 

traced laterally for many thousands of feet; the pyroclastic rocks occur only 

at the top of the volcanic sequence and are not intercalated with the lavas. 

(2) The stratigraphic succession of individual volcanic units is obscure in 

the Deloro Group; individual lava flow units appear to have very limited lateral 

extent; flow contacts are not easily recognized; distinctive and continuous 

horizon markers are absent; the interflow pyroclastic and iron formation units 

vary from a few to over 200 feet thick but only exceptionally are nore than 

2000 feet long; the pyroclastic rocks are intercalated with the lavas at 

numerous levels in the volcanic piles.
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Types of Volcanism - (l) The Tisdale volcanic rocks, as was 

suggested previously, are most probably the result of periodic, relatively 

quiescent extrusions of lava from fissure vents of considerable linear extent 

which tapped magma sources deep in the earth 7 s crust; in the final waning 

stages of this volcanism, minor quantities of late acid (sialic) differentiates 

were intruded as sills into the earlier lavas, and explosively extruded to 

form ashfall pyroclastic,deposits.

(2) The Deloro volcanic rocks, on the contrary, are most probably the result 

of alternating, intermittent explosive extrusions of predominantly mafic lavas 

and subordinate acid ashfall pyroclastic material from one or more central vents 

connected to relatively shallow magma chambers in the crust in which differentiation 

was constantly proceeding.

Volcanic Porphyry Intrusives - (l) It is possible, and indeed probable, 

that the Gold Center acid fragmental rock in Tisdale township is in fact an 

intrusive sill .of similar composition, age and magmatic origin to the ashfall 

pyroclastic rocks of that Group; however, the great majority of the intrusive 

porphyry masses in the Tisdale Group are much younger and were emplaced long after 

the volcanism had ceased; they show a linear schistosity similar and parallel to 

that in the surrounding volcanic rocks.

(2) It is probable that the great majority of the intrusive porphyry masses in 

the Deloro Group are of similar age and magmatic origin to the lava flow and 

ashfall pyroclastic rocks with which they are associated; they are massive and 

exhibit only local planar schistosity of variable intensity.

Structure - (l) The volcanic rocks of the Tisdale Group have undergone 

at least 23 probably 3/ and possibly 4 periods of folding, and as a result exhibit 

a pronounced linear schistosity which pitches parallel to the axes of the major 

fold structures.
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(2) Fold structures in the Deloro Group are obscure, but there is no 

convincing evidence to suggest that they have undergone more than one 

period of regional folding or tilting; in many places they show planar 

schistosity of varying intensity, though much of the flow rock is massive; 

no pronounced linear structures have been observed in them.

ALGOMAN (?) (KENORAN?).. OROGENY

The principal events of this orogenic episode in the Porcupine camp 

appear to be as follows:

1. The development of the Porcupine-Destor and related fault zones and the 

accompanying fold movements which produced the main Porcupine Syncline 

its auxiliary structures.

2. The intrusion of ultra-mafic rock masses up and along the major faults 

in the region from, very deep levels in the earth 7 s crust.

3. The emplacement of masses of intrusive granitoid rocks in the region.

The Porcupine Syncline and the Porcupine-Pestor Fault - The stratified 

rocks of the Tisdale Group have been closely folded into an overturned 

synclinal structure pitching to the east at about 60 0 ; its axial plane is a 

curved surface which varies in strike from N65 0S to almost due east and dips 

steeply north; minor anticlines and synclines along its north limb trend N65 0E, whereas 

the axes of the auxiliary folds along the south limb strike about N600W.

The Porcupine-Destor fault is a regional structure which dips steeply 

north and strikes about N70 0E through the Porcupine camp; it extends eastward 

therefrom for over 100 miles and is marked by wide zones of talc-chlorite schists, 

serpentinites, and intense carbonate alteration of the adjacent rocks. The 

direction and amount of offsetting of the formations on either side of this 

structure are not known, but the displacement may be measurable in many miles



- 21 -

since large segments of the south limb of the Porcupine syncline have been 

sharply truncated by the fault and completely removed from the area. It is 

probable that the Porcupine syncline developed as a huge dra.g fold along the 

north side of the fault during extensive tectonic transport of the Tisdale 

Group of rocks from the site of their original deposition.

Ultra-Mafic Intrusive Rocks - These appear to be of the so-called 

"Alpine type" having originated as "crystal-mush magmas" at very deep levels 

in and near the base of the earth's crust and then intruded up and along the 

major faults of the region; in the upper levels of the crust these "magmas" 

spread out from the main deeply penetrating conduits along subsidiary planes 

of weakness such as minor auxiliary faults, sheared fonnational contacts, etc., 

in the form of intrusive sheets, sills and plugs. It is possible that a number 

of conformable sheets of talc-chlorite schist, carbonate-chlorite schist and 

soapstone in the northern part of Tisdale township represent highly sheared and 

altered olivine-basalt flows rather than intrusive serpentinite sills.

Granitoid Intrusive Rocks - There are at least two ages of granitoid 

intrusive rocks in the region surrounding the Porcupine camp as is indicated 

by the following items of evidence:

(1) dikes, plugs and stocks of massive, unsheared, fresh-looking granodiorite 

and tonalite cut the serpentinite masses in Whitney and Deloro townships; 

since the ultra-mafic rock masses were intruded along faults which truncate 

all the stratified rocks of the Tisdale Group, including the younger sedimentary 

series, it follows logically that these granitoid intrusives are younger 

than that series;

(2) the basal conglomerate of the younger sedimentary serie^ of the Tisdale Group 

of rocks contains pebbles, cobbles and boulders of medium to coarse-grained, 

massive to gneissic granitoid rocks; these logically must have been derived

from granitoid masses in the region older than the intrusives which cut the 

serpentinites.



- 22 -

No granitoid intrusive rocks have been found to date intruding or 

in contact with any of the stratified sequences of the Tisdale Group; in 

contrast a number of small stocks, plugs, dikes and sills of massive granitic 

rock cut the volcanic rocks of the Deloro Group.

Sizeable masses of granitoid rocks intrude volcanic formations in 

Whitesides, Carscallen, Denton, Keefer, Thornloe, Price, Adams, Eldorado, 

Langmuir and Blackstock townships in the general region south of the Porcupine 

camp. These include pink and grey, massive and gneissic, equigranular and 

porphyritic, granites, granodiorites and tonalites, with minor late satellitic 

porphyry, aplite and pegmatite dikes. On the west boundary of Keefer township, m 

massive pink granite intrudes granite gneiss; along the Tatachikapika River, in 

the southeast part of Denton township, fine-grained pink granite intrudes coarse 

porphyritic granite; there is no available data to indicate the magnitude of any 

age differences between these various rocks.

DELORO GROUP 

Volcanic Rocks

These rocks underlie roughly 55^ - 60^ of Ogden township, about

75/S of Deloro township south of the Porcupine-Destor fault zone, and approximately 

90/0 of Shaw township.

In Ogden township there are two main east-west trending belts of mafic 

to intermediate lavas; a northern belt, roughly l mile wide, is known mainly 

from the results of exploratory core drilling plus data from a few small scattered 

outcrops; the flow rocks here are intercalated with numerous lenses and sheets 

of interflow sediments and pyroclastics; the southern belt is 1^- to 2 miles wide 

and is known only from a few \cldely distributed outcrops; no sediments have been 

found in this zone and only a minor amount of pyroclastic material. Between
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these two wide greenstone belts is a zone roughly 2 miles wide consisting 

predominantly of pyroclastic rocks, mainly tuffs and derived schists with 

minor agglomerate, and containing subordinate intercalated bands of greenstone 

flow rocks up to 500 feet wide. This central pyroclastic belt underlies roughly 

15/S - 20;^ of Ogden township.

In Deloro township the central pyroclastic belt is abruptly truncated 

by the Shaw Lake fault; east of the latter, pyroclastic rocks extend across 

Deloro township, as fnr as the Burrows-Benedict fault zone, in a belt which is 

roughly -i mile wide and lies just south of the Porcupine-Destor fault zone. 

This belt of acid volcanics is intercalated with thick lenses and wedges of 

mafic flow rocks along its southern boundary. Most of Deloro township south of the 

Porcupine-Destor fault is underlain by mafic lavas which trend generally a little 

north of east, as shown by the strikes of intercalated zones of pyroclastic rocks 

and banded iron formation. In the south-central part of Deloro township a number 

of short lenses of pyroclastic and acid flow rocks, striking roughly east-west, 

are intercalated with the mafic flows. West of tne Burrows-Benedict fault the 

volcanic rock formations have steep dips or are vertical. About 15^ of Deloro 

township, south of the Porcupine-Destor fault, is underlain by acid fl&w and 

pyroclastic rocks.

In the northern part of the map-area, east of the Burrows-Benedict 

fault,.the volcanic formations trend northwest-southeast as indicated by the 

positions of pyroclastic zones and the strikes of intercalated bands of iron 

formation; dips are from 100 to 45 0 to the northeast. In the southeast corner 

of Shaw township,, east of the Croteau Creek fault, the rocks strike a little east 

of north and dip to the east at 45 0 . In the southwestern part of Shaw township 

the attitudes of a few scattered exposures of tuff bands suggest that the volcanic
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formations here are relatively flat-lying and have been warped into gentle 

open folds. Roughly Ip/b of Shaw township is underlain by pyroclastic rocks, 

most of which are concentrated in three sizeable zones; one about 2000 feet 

wide and 2 miles long extends southeastward from the northwest corner of the 

township; the second is about J of a mile wide and ij miles long in the east 

central part of the township; the third is about l mile long and -J to ^ a 

mile wide in the southwestern part of the township; several other smaller zones 

are intercalated with greenstone flow rocks in various parts of the township.

In striking contrast to the lavas of the Tisdale Group, flow contacts 

in the volcanics of the Deloro Group are very difficult to find in the field; 

they were recognized in only a very few localities and in these over very short 

distances. Broken, fragmental, ropey, sponge-like and oxidized flow tops are 

conspicuous by their absence. No volcanic formations were seen which are 

sufficiently distinctive in colour, composition, texture or structure to serve 

as horizon markers in working out the stratigraphy and structure of this group 

of rocks. In limited local areas the banded iron 'formation serves this function 

well enough, but the individual units of iron formation are neither sufficiently 

distinctive nor continous to provide regional stratigraphic horizons over the 

whole map area.

The volcanic rocks of the Deloro Group have been subdivided for purposes 

of mapping and description into the following convenient units:

Mafic and intermediate lava flows. 

Chlorite-carbonate schist, chloritized volcanics.

Rhyodacite lava flows.

Agglomerate and Tuff..

Sericite - carbonate schist.

Carbonate - chlorite schist.

Banded Iron Formation.

Carbonatized volcanics.
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Mafic and Intermediate Lava Flews

These rocks have all been so sufficiently altered by the processes 

of hydrothermal metamorphism that their original mineral composition cannot 

be determined with any hope of reasonable accuracy. In particular the original 

femic minerals have been transformed principally into chlorite, and this mineral 

imparts its characteristic greenish colours to the lavas so that it is convenient 

to refer to them as greenstone flov/ rocks.

The structural features of these lavas are obscured by variable local 

schistosity and alteration and by an impenetrable growth of lichen on most 

outcrops; these factors together with the decided lack of distinctive flow 

contacts have made it impossible to determine the thicknesses of individual 

greenstone lava flows throughout the map-area. In a few places bands of 

greenstone flov/ rock as narrow as 50 feet were seen intercalated with pyroclastic 

units. In the east-central part of Shaw township, about l mile south of Mount 

Logano, there is a large outcrop area where massive lavas, pillowed lavas, 

agglomerates and iron formation are interfingered and interlensed in a complex 

fashion; bands and lenses of the various volcanic rock types are seldom more 

than about 100 feet thick and 400 to 500 feet long; zones of pillow lava do not 

appear to be continuous for any great length along the strike of the volcanic 

units but pass more or less abruptly into zones of massive greenstone.

The field observer of the Deloro Group of volcanic rocks is"leit with 

the impression that the great majority of the mafic to intermediate flows occur 

as relatively thick stubby lenses probably not more than 1000 feet wide and 100 

feet thick; intercalated with these in many places are numerous, though quantitatively 

minor, narrow, discontinuous zones of banded iron formation and acid to intermediate 

agglomerate and tuff.
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The colours of the weathered surfaces of the greenstone flows in 

general reflect the kinds and amounts of secondary minerals developed in them; 

those rocks which have suffered only relatively minor alteration show dark to 

dull grey weathered surfaces, others in which the alteration is more intense . 

show greenish-grey to rusty to buff-brown and darker-brown surfaces depending 

upon the relative amounts of secondary chlorite and carbonate developed in them.

These lavas have been subdivided for purposes of mapping into several 

units on the basis of structures visible in them in the field. Those greenstone 

flow rocks in which inherent structures or the lack of them could not be seen 

because of inadequate exposures have been designated simply as andesite-basalt (Va); 

this symbol has been used over sizeable outcrop areas where the lichen growth is 

such that any rock structures are very effectively obscured; it has also been used 

to designate intermediate to mafic lavas which have been reported in exploratory 

core drilling logs from a number of places in the map-area. At one locality in 

the southwest corner of Shaw township an outcrop of variolitic andesite (Vasp) 

has been reported. Exposures of pillow lava (Vapl) can seldom be traced along 

the strikes of the volcanic formations for more than a few hundred feet before 

the pillows disappear into zones of undifferentiated or massive or sheared and 

altered lavas. In single outcrop areas the pillows may be abundant and closely 

packed over the whole rock exposure., or they may occur in small isolated patches 

in otherwise massive rock; they range in size from 6 inches to 9 feet in their 

longest dimension, and in shape from roughly circular, with well-defined lower 

tips or tails, to ovoid., to elongated and lenticular in the directions of strike 

of the volcanic formations; in the latter case the ratio of elongation, that is 

the ratio of the length of the pillow to its width, is roughly 3 to 1. The pillow
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margins or selvages are from ^ an inch to 2 inches thick and are darker in 

colour than the main mass of the rock; in general the larger pillows have 

lighter-coloured cores. In some cases the selvages are slightly raised above 

the pillow surfaces; in other places the chloritic margins are relatively 

soft and leave weathered-cut depressions on the outcrop; in a few instances 

stringers of massive white quarts partially replace these softer margins; seme 

pillows contain sparse to abundant arnygdules just below the selvages. Zones of 

massive intermediate to mafic lavas (Vam) as much as several hundred feet wide 

are not uncommon in the map-area. These rocks are usually monotonously uniform 

in composition, texture and weathering characteristics except where they have been 

considerably sheared and altered; in some places, however, there may be an erratic, 

irregular and variable distribution of quarts phenocrysts and carbonate-and-quartz 

amygdules. A number of small, widely scattered exposures of massive lavas display 

fine, blotchy, lumpy, tapioca-like weathered surfaces, which are apparently due 

to the development of evenly distributed, abundant, tiny blebs of secondary epidote 

and saussurite in these rocks.

Tlie greenstone flow rocks are texturally aphanitic to very fine-grained; 

they are light-medium green to dark green and grey-green in colour on the fresh 

fracture, which may be conchoidal to sub-conchoidal to rough and hackly. There 

are a small number of exposures of fine to medium-grained massive andesite, which 

probably represent the interior, slowly-cooled, parts of thick lava flows, at a few 

localities, notably in the west central part of Shaw township, just east of the 

Burrows-Benedict fault. The flow rocks are usually massive and dense, though in 

many places they have been variably sheared and altered; it is not uncommon to 

find that a hand specimen may show a very slightly to moderately schistose structure 

whereas the outcrop from which it came appears to consist of massive flow rock.



- 28 ~

In a few places the greenstones show round to oval phenocrysts of clear, glassy 

quartz up to 2 nan. in diameter; these never constitute nore than about 3 or 4 

percent of the rock; occasionally the flow rocks show random blebs of dark green 

chlorite, or tiny glittering cleavage faces of carbonate. Vesicular structure 

is not often seen but amygdules are common; in some places they are abundant, 

in others sparse, and in much of the flow rock absent altogether. They are usually 

oval in shape and range in size from very tiny to as much as lg inches in longest 

dimension; most are from ^ to 3/8 of an inch in diameter; they are filled with 

white to greyish-brown carbonate and (or) fine, sugary quartz.

Thin section examination of specimens of the intermediate to mafic 

lavas under the petrographic microscope shows that almost all of the aphanitic 

flows have seriate porphyritic textures and that more than half the specimena 

examined contain roughly 5 to 15 percent primary quartz. The other constituents 

are plagioclase, chlorite, epidote, zoisite, carbonate, saussurite, secondary 

white mica, leucoxene, reddish iron oxides and black opaques. The very fine 

grained nature of the matrix and the ubiquitous, though variable, development 

of the secondary minerals precludes any possibility of making accurate determinations 

of the original mineral compositions of these rocks, and indeed, of making 

meaningful determinations of their present compositions with reasonable precision. 

In the quartz-bearing rocks the ratio of plagioclase to quartz phenocrysts varies 

from 5 to l to 10 to 1; in relatively fresh specimens the total quartzofeldspathic 

content is estimated to range from 60 percent to SO percent; thus it is reasonable 

to assume the total quartz content to vary between 5 and 15 percent. The plagioclase 

phenocrysts usually have the form of rather stubby subhedral laths up to 1.5 mm. 

in length; in a fei-; specimens they are somewhat ovoid to rounded and slightly 

granulated; they are everywhere so sufficiently altered to one or more of secondary
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white mica, carbonate, chlorite, epidote, zoisite and saussurite,, as to make 

determinations of their compositions impossible by optical methods under the 

microscope: in many cases they are cloudy and dirty with alteration products 

and their outlines are hazy and indistinct. The quarts phenocrysts are as 

lar.se as 2 mm. in diameter, but the great majority are smaller than the associated 

feldspar phenocrysts. A few have squarish outlines and show strain shadows and 

corrosion by the matrix; most are ovoid to rounded and many consists of a fine 

aggregate of tiny anhedral grains; commonly much secondary carbonate occurs around 

the boundaries of the larger phenocrysts. In some sections there are a few large 

oblong patches with regular boundaries, consisting of a felt of fine chlorite 

flakes, which probably represent original phenocrysts of femic minerals. In 

almost all specimens there appears to be no preferred orientation for any of 

the original mineral constituents; only one section showed very fine-grained, 

seriate porphyritic, pilotaxitic texture. The secondary minerals are present - 

as anhedral, raggedy patches, flakes and grains of varying sizes, which may be 

evenly or irregularly and erratically distributed through the rocks. Commonly 

secondary white mica and chlorite occur in narrow, flak^y streaks which are in 

rough parallel alignment. In some sections there is a tendency for the secondary 

alteration products to be concentrated in thin, poorly defined bands which are 

relatively rich in one particular mineral, such as chlorite, sericite or carbonate; 

it is this banding that gives the corresponding hand specimens their slightly 

schistose appearance. Amygdules in the lavas are seen in thin section as large 

lenticles of coarse, anhedral carbonate grains. There are no significant 

textural differences between the quarts-bearing and the ncn-quartzose seriate 

porphyritic lavas.
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The very few aphanitic, non-porphyritic flow rocks are seen in thin 

section to consist of an equigranular, allotriomorphic aggregate of plagioclase 

laths, about 0.2 mm. in diameter, and ragged, anhedral patches of chlorite, 

carbonate and epidote with minor interstitial quartz.

Microscopic examination of medium-grained andesites from the west- 

central part of Shaw township shows that these originally consisted predominantly 

of subhedral laths of plagioclase, from 0.5 to 1.5 sun. long, with subordinate 

interstitial, anhedral hornblende grains; minor accessory minerals are black 

opaques and apatite. The feldspar is now very extensively altered to saussurite, 

secondary white mica and carbonate, and the hornblende to chlorite and epidote. 

A minor amount of secondary quarts accompanies the other alteration products.

Chlorite - Carbonate Schist, Chloritizod Volcanics

All the lavas described above are those in which, under the microscope, 

the original textures of the rocks are still discernible, and indeed, in many 

cases, are very well preserved, even though the development of secondary minerals 

is such as to prevent the determinations of their original mineral compositions. 

Roughly 20 to 25 percent of the greenstone flow rocks have been so sufficiently 

altered by shearing, carbonatization and chloritization that little trace remains 

of their original compositions and textures; all gradations may be seen in the 

field, in hand specimen, and under the microscope, from relatively fresh lavas 

to highly carbonatiaed and chloritized, mas.- '..ve to schistose derivatives. 

Carbonatization of the lavas is generally most noticeable in the vicinity of faults, 

banded iron formation units and intrusive serpentinite masses: in these localities 

it is not uncommon to see massive and pillowed lavas change by various gradations, 

both along and across the strike of the volcanic units, into massive carbonate 

or carbonate-chlorite rock. Initially very little change can be seen on the
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outcrops; the secondary minerals, however, gradually increase in quantity 

until they completely replace the original constituents and the rocks show 

a very fine-grained, massive, matted or felted texture with many tiny, glittering 

carbonate cleavage faces ancl(or) dark, chloritic spots and streaks visible to 

the unaided eye; further along, veinlets, stringers, blobs, spots and irregular 

patches of fine to coarse-grained massive carbonate appear in the rocks, and 

these increase in size and number until eventually the original lavas have been 

transformed completely into massive carbonate-chlorite derivatives. These 

usually show rusty reddish-brown to dark chocolate-brown weathered surfaces on 

which it is possible, in places, to find the perfectly preserved outlines of 

original pillow structures in the lavas.

Generally, but by no means invariably, shearing of the lavas is 

most common in the vicinity of intercalate:! and associated pyroclastic units, 

and in the immediate.vicinity of faults. There are fairly extensive, but very 

indefinite, zones in the greenstone flow,assemblages which exhibit slightly to 

moderately schistose structures; in thin sections of the rocks this is seen to 

be due to the tendency for the plat^y minerals such as chlorite and sericite to be 

oriented in rough parallel alignment, and for all the secondary minerals to be 

concentrated in rude, poorly defined bands, relatively rich in one or the other of 

the alteration products; this sort of schistose structure, however, shows no 

evidence of actual mechanical shearing or fracturing of these rocks. Shear zones 

in the lavas are variable in width but usually quite narrow, and only exceptionally 

nore than 2 or 3 dozen feet wide; they do not appear to be continuous along their 

strikes for more than a few hundred feet at most. Within these ^ones the shear 

planes may be as much as ^ of an inch apart,, but more commonly the schistosity 

is paper-thin and the rocks are highly fissile; they are now chlorite-carbonate- 

sericite schists which in some places are considerably crenulated and deformed.
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These sheared lavas together with the highly chloritized massive flows have 

been designated on the map by the symbol (Vcl).

Rhyodacite Lava Flows

These rocks are quantitatively negligible vrithin the map-area. 

In the south-central part of Deloro township data from old core-drilling logs 

and a few scattered outcrops suggests the presence there of bands of acid 

flow rocks, up to about 700 feet wide, conformably intercalated with zones of 

greenstone flows and acid pyroclastics. Elsewhere they are almost invariably 

associated with the schistose derivatives of acid tuffs, and are nowhere seen to 

have an actual outcrop width of more than about 300 feet. The majority of 

exposures are from 30 to 100 feet wide. In the sones of schistose tuffaceous 

rocks just south of the Porcupine-Destor fault in Deloro township, there are 

numerous lenses and bands of very fine-grained, massive, light reddish-buff-coloured, 

variably altered quartzofeldspathic rock which may have been acid flows; the 

lenses are as much as 30 feet long and 10 feet wide; the bands vary from 2 feet 

to 125 feet wide and are as much as several hundred feet long; in general they 

appear to be conformably intercalated with the schistose structure of the 

surrounding tuffs, though in a few places they appear to cut this structure at 

very small angles. No flow structures such as pillows, flow banding, fragmental, 

ropey or oxidised tops were seen in any of these rocks, consequently flow contacts 

were observed in only a very few places, and in these over very short distances.

The petrographic character of some of the acid flow rocks is almost 

identical with that of certain of the intrusive quartz porphyry rocks of the 

region; for instance the Mount Logano porphyry, in the hand specimen and under 

the microscope, is vary similar in mineral composition and texture to certain
Os

sheet-like masses of acid igneous rock which are conformably intercalted withw ''
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volcanic rocks at several places in the map-area. In mapping these rocks, 

the decision as to whether they should be designated as rhyodacite flows (Vr) 

or quartz porphyry sills (Pq) was made on the basis of the following criteria:

(a) where the rocks are variably sheared and altered, particularly along

their contacts with enclosing volcanic formations, and show no evidence 

of cross-cutting relationships with, or truncation of, other map-units, 

they were designated as acid flows:

(b) where the rocks are massive, with their porphyritic character being 

clearly visible in the hand specimen, or where direct or indirect 

evidence of even minor cross-cutting relationships and (or) truncations 

of other geologic units is available, they were designated as porphyry 

sills.

There is, however, no guarantee that some acid flows have not been mapped as 

porphyry sills and vice-versa.

The rhyodacitic lavas may be massive to moderately sheared to highly 

schistose over the space of even small outcrop areas. They have been variably 

affected by sericitization, carbonatization, minor saussuritization and very minor 

chloritization; accordingly the weathered surfaces of these rocks show a wide 

variety of colours, white, yellow, buff, light blue, light to medium grey, rusty 

green, and light to dark reddish brown; the visibility of schistose structure is 

enhanced on outcrop surfaces and it was seen in some places that highly sheared 

zones are considerably crenulated and contorted. Differential weathering results 

in more siliceous phases of these rocks standing out on their surfaces in ^ rough, 

irregular pattern. Freshly broken specimens show colours ranging from greyish- 

or-yellcwish-white to pale shades of grey, blue, green and buff; they are 

aphanitic to very fine-grained and where massive, may be hard and break with
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a conchoidal to sub-conchoidal fracture. Roughly 50 percent of the acid flow 

rocks have porphyritic textures and, in most of these,, sparse to numerous, 

round, to ovoid, glassy quartz phenocryst s up to 3 mn. in diameter are cleanly 

visible in the hand specimen; in a few cases blocky, lathlike feldspar phenocrysts 

can also be seen by the unaided eye. Not uncommonly these lavas are amygdaloidal; 

the lenticular amygdules may be as much as 3 cms. in length and are filled with 

clear quartz, milky quarts, occasionally pink quartz, or greyish-brown carbonate.

In thin sections, under the microscope, the acid flow rocks are seen 

to consist of quartz, plagioclase, secondary white mica, carbonate, epidote and 

saussurite, biotite, chlorite, reddish iron oxides and apatite. The quartz content, 

by rough visual estimate, appears to range between 20 percent and. 45 percent. 

Chlorite and biotite are always minor, nowhere constituting together more than 

5 percent of the total mineral composition. Apatite and the reddish iron oxides 

are minor accessories. The secondary alteration products moke up from less than 

15 to more than 50 percent of the mineral constituents in the various samples of 

these rocks which were examined microscopically; in most specimens white mica is 

the most abundant secondary mineral, but in some cases it is minor and carbonate 

and saussurite in roughly equal amounts constitute the bulk of the rocks. About 

g of the acid flows have seriate porphyritic textures; the numbers of phenocrysts 

may vary from, sparse to abundant from place to place even in the same flow; quartz 

phenocrysts, when present, are always at least as numerous as plagioclase pheno 

crysts and are commonly more plentiful; they are as much as 6 mm. in diameter, 

are almost always rounded, and may be embayed and corroded by the matrix material; 

in some rocks the quartz phenocrysts are consistently smaller than the feldspar 

phenocrysts, and, in a few cases, are absent altogether. The stubby, euhedral 

to subhedral plagioclase phenocrysts are as much as 3*5 mm. long; in a few



specimens they have been fracture" considerably granulated, and partially
A

resorbed oy the groundmassj in all specimens examined, the plagioclase 

phenocryst s have been so sufficiently altered to secondary white ir J. c a, carbonate 

and minor saussurite that accurate determinations of their original' compositions 

by optical methods is impossible. In a few specimens, sizeable and fairly 

regular patches of fine flakpy chlorite may represent original phenocrysts of 

femic minerals in these rocks. The groundmass material in the porphyritic rocks 

and the general textures of the non-porphyritic varieties of the acid flows may 

be exceedingly fine-grained, the individual mineral granules being less than 

.01 mm. in diameter. More commonly these phases of the rocks are more or less 

inequigranular, allotriomorphic, interlocking aggregates of the constituent 

minerals with grain sizes as much as 0.2 mm. in diameter. The secondary minerals 

may be regularly and evenly distributed, or they may occur in erratic and 

irregular small to large patches; commonly the flakJy minerals, such as sericite 

and chlorite, are in rough, parallel alignment, and, in a few specimens, show a 

tendency to be segregated into rude bands relatively rich in one or the other of 

the alteration products; these factors combined may impart a slight to moderately 

schistose structure to these rocks.

The highly schistose and altered phases of the rhyodacitic lavas are 

indistinguishable in the hand specimen from the sericite-carbonate schists and 

the carbonate-chlorite schists of the-region, which, for the most part, are the 

derivatives of acid to intermediate pyroclastic rocks. All of these fissile 

derivatives will be described and discussed together under the appropriate headings 

further on in this report.
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TufjTs^ Agglomerates^ Breccias

The individual bands and lenses of the various pyroclastic rocks 

were nowhere recognized, throughout the map-area to be nore than about 

150 feet thick nor more than several hundreds of feet long; they are intercalated 

with each other and with zones, bands and lenses of greenstone flow rocks, 

rhycdacitic lavas, iron formations, porphyry sills, their own sheared and 

altered derivatives and those of the associated rocks: no distinctive marker 

horizons were recognized with them; in Ogden and Deloro townships most of the 

tuffs have been converted to schists, which, depending upon the nature of the 

alteration products and the composition of the parent rock, nay closely resemble 

the schistose derivatives of the mafic, intermediate and acid lavas; for all 

these reasons it was found impossible in the field to trace out the stratigraphy 

and structure of the pyroclastic rocks except in very restricted local outcrop 

areas. A more or less typical cross-section of a limited local zone of ashfall- 

volcanics in Ogden township can be seen about 500 feet south of the point where 

the power line crosses the south boundary of Claim !To. P.P.22; here the formations 

strike roughly east-west and dip vertically; from north to south a cross-section 

shows:

100 feet of massive acid agglomerate with intense local shearing. 

35 feet of sericite - carbonate - chlorite schist.

5 to 10 feet of dark green massive tuff. 

65 feet of variably sheared breccia containing fragments of banded iron

formation. 

125 feet of massive (variable local shearing) acid tuff, with a few thin

(up to 5 inches thick) intercalated bands of massive green chloritic tuj 

60 feet of sheared and altered acid tuff.
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None of these units car. be traced more than several hundred feet along 

their strikes. In general a tendency towards rapid lateral- thickening and 

thinning of individual lenses is a characteristic feature of the pyroclastic 

rocks of the Deloro volcanic group. Narrow bands of iron formation and" massive 

to schistose greenstone and acid flow rocks., from. 2 or 3 up to 50 feet thick,, 

are not uncommonly intercalated in predominantly proclastic sequences, but 

are too small to have been individually outlined at the present scale of 

mapping. In numerous exposures a few thin tuff bands up to 12 inches thick 

may be seen in wide coarse fragmental zones; in a few outcrops tuffaceous beds 

up to l inch thick alternate with bands of agglomerate from 2 inches to 6 inches 

thick; in general, however, there is a rather marked segregation of the coarse 

and fine fragmental volcanics into units from roughly 25 to 150 feet thick,, 

though both lateral and vertical gradation from, one to the other is by no 

means uncommon.

The outcrop surfaces of the pyroclastic rocks show colours which range 

from blackish-grey and dark green, through various shades of greyish-green to 

greyish-buff to brown; these colours appear to reflect the proportions of the 

various secondary minerals developed in them. Distinct bedding in the tuffs is 

shown on numerous e:..,., o sure s by a delicate ridge and trough outcrop surface where 

differential weathering of alternately hard and soft layers has taken place; in 

other localities good bedding planes are displayed by the alternation of laminae 

of smooth massive material from J of an inch to l inch thick, with rough pitted 

material, as narrow as 1/32 of an inch thick, in which tiny fragments are visible. 

Streaky weathering tuffs are seen in some places where the outcrop surfaces show 

alternating, discontinuous, parallel, lenticular laminae, roughly -J of an inch 

thick, of greenish and rust-coloured rock. The fine-grained, massive, equigranular
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tuffs show smooth, uniform to minutely pitted leathered surfaces. The coarse 

fragmental character of the agglomerates and breccias, even though it may be 

obscure in fresh hand specimens, is always evident on the differentially 

weathered lumpy surfaces of these rocks -which are invariably rough due to the 

protuberance of the fraiments; many of these are of a lighter colour than the 

matrix in which they are embedded.

On the fresh fracture in hand specimens the aphanitic tuffaceous matrix 

of the agglomerates and breccias shows colours ranging from dark to light green 

and dark to medlum-grey, to various shades of greenish-grey; many of the fresh, 

relatively unaltered tuffs show similar colour's on fresh surfaces, but on the whole 

they display somewhat lighter shades than the groundmass material of the coarser 

fragmental rocks* The well-bedded tuffs commonly consist of alternating layers 

of dark chloritic material and light siliceous material from a small fraction of 

an Inch up to 12 inches thick, with the great majority being from g an inch to 

3 inches thick; in a few places, notably in the southwest part of claim No. P.20330 

in Shaw twp*, good grain gradation can be seen in bedded tuffs and it is possible 

to make top determinations of the beds on this basis there.

Under the microscope these rocks are seen to consist of plagioclase, 

epidote, saussurite, chlorite, carbonate, secondary white mica, quartz, hornblende, 

biotite, reddish Iron oxides and black opaques; the secondary minerals may 

constitute from roughly 25 percent to more than 60 percent of individual specimens; 

the amount of quartz varies from minor to abundant In the various phases studied; 

these display a variety of textural features; some are simply very fine-grained, 

equigranular, allotriomorphic aggregates of the constituent minerals; others show 

large to small, anhedral, irregularly scattered fragments in a very fine-grained 

groundmass; many are massive, but some exhibit excellent layering with ..Iternatc 

beds containing abundant lenticular fragments in a very fine-grained, quartzofeldspathie
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matrix. The fragments in the tuffs now consist cf one or nore of chlorite, 

epidote, carbonate, saussurite, plagioclass,, quarts and. hornblende (in bladed, 

intergrown, radiating grains); their shapes vary f r or: raggedly irregular and 

sharply angular to subangular to lenticular to ellipsoidal and spherical v/ith 

smooth curving edges. Commonly there is good parallel alignment of the flaksV 

secondary minerals in the natric:., and. they may be segregated considerably into 

streaks., lenses and bands, rich in one particular component, so that the rocks 

may snow s-LiLgn~c oc mccierat-ej-y scnis'cose s'orucTsurss.

The fragments v;hich are enclosed in the tuffaceous mat-rices of the

abundance., distribution and orientation* They range in dimensions from les:

than ~ of an inch up

being from l to 4 inches across; in many units the fragments are all roughly

DV: a complete distribution from small 

to large; in still others there may be considerable gaps in fragment size 

frequencies. In shape they range from spheroidal to ovoid, to lenticular to 

elongated elliptical to rectangular to square; they may be sharply angular to 

subangular to subrounded to well-rounded. A number of different litholcgies 

are represented including bandec, magnetite-chert iron formation, ferruginous 

quartzite, pink LO grey quarts and feldspar porphyries; j.2.ght greyish—green to 

huff-"white acid flow rocks, dark to light green chloritic basic to intermediate 

flow rocks., and ivhite sugary quartz. Most of the fragments are lighter in colour 

and more siliceous in composition than the enclosing matrices of the majority of 

the pyroclastic units. In some cf these the fragments consist entirely of one 

rock type, in others several different lithologies may be found in a variety of
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different shapes and. oiaes. Tho fragments constitute from loss than 10 percent 

to more than ?p percent of the volumes of the different agglomerate and breccia 

units in the nap-areaj in general they are fairly evenly spread throughout the 

individual exposures and. exhibit no particular sorting as to size, shape or 

composition;'nevertheless, some of the coarse fragmental units io grade laterally 

and (or) vertically into massive fine-grained tuffaceous rocks. In seme exposures 

the f r aquent s have random orientations, but in.the majority their long aices lie 

roughly*' parallel to the general structural trend of the associated rock formations.

Shearing and alteration of the pyroclastic rocks is very common, 

particularly In Ogden township and Immediately south of the Porcupine-Jestor 

fault in Deloro township. All gradations may be seen in the field from massive 

relatively fresh agglomerates, breccias and tuffs into fissile serioitc-carbonate 

and carbonats-chlorite schists. Kost of these are indistinguishable In the hand 

specimen and on isolated outcrops from many of the highly schistose and altered 

derivatives of the greenstone and acid flow rocks; accordingly all these have been 

grouped together for purposes of u.^scription as set forth below.

Sericite - Carbonate and Carbonate—Chlorite Schists

The great majority of the tuffs have been very considerably altered 

and show well developed schistose structures which parallel the original bedding 

planes. Variable local shearing and alteration of the different types of lavas 

is common and widespread and in some places produces schists which are very similar 

to the tuffaceous derivatives* In isolated outcrops relict structural and textural 

features may indicate the original volcanic type; elongated augen of granular quartz 

and carbonate suggest original amygdulas in lavas; faintly delineated, attenuated, 

ghc^t-like fragments may indicate an original coarse fragmental unit; well-defined, 

delicate colour banding nay represent original compositional layering in a tuffaceous
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zone. However., in many, if not most,, exposures it is impossible to determino 

with any certainty the original character of the schistose derivatives of the 

volcanic rocks.

.In interesting and significant feature is the presence of boud:'.' age 

structure in the schists which indicates that mechanical shearing rupture and 

stretching of the original formations has taken place. In a number of localities 

thin intercalated bands of cherty iron formation, at most a few feet thick, have 

been broken and stretched during deformation of the enclosing volcanic rocks, and 

now appear as strings of isolated sausage-shaped lenses, from a few inches up to 

3 feet thick and as much as 10 feet long, entirely surrounded by the associated

SCii-LSH/S .

Tlie schistose volcanic rocks have been divided on the basis of objective 

field characteristics into 2 groups for purposes of convenient mapping and 

description. 

Sericite - Carbonate - Quartz Schists (Vsc) - These have been derived from highly-

siliceous acid flow and pyroclastic units; a number of examples of transitions 

from the original into the altered rocks were seen during the course of the survey 

work. On outcrop surfaces they show very pale light shades of tan, buff, rusty 

white, bluish-grey and yellowish-grey: differential weathering of the paper-thin 

schistose layers in many exposures shows them to be slightly to considerably 

contorted. On the fresh fracture they are aphanitic to v3ry fine-grained commonly 

showing sparse to abundant round quarts grains up to l mm. in diameter. Under the 

microscope these acid schists arc seen to consist of from 20 to 50 percent cuarts, 

the other principal minerals being secondary white mica snd carbonate; a little 

epidote is usually present and very minor amounts of biotite, chlorite and reddish 

iren oxides. The flak--y micaceous minerals are in rough parallel alignment and all
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the secondary mineral o tend to be segregated into thin crenelated, bands

relatively rich in one particular1 component.

G-r ho "at o - Chlorite - Sei'-icit^ -Schists (Vcc) — Shearing and alteration of the 

least siliceous tuffs, the coarser fragmental rocks and the more siliceous 

greenstone flov/s has produced schists of generally darker colours and more 

variole compositions than those described above; they show dark to light green, 

greenish-grey and gr^y-huff outcrop surfaces. In many exposures they are rather 

intimately interbanded with usually subordinate amounts of the siliceous lighter- 

coloured schists; the individual bands may be only a fraction of an inch or as 

much as 20 f ̂ t ~d.de; these outcrops most probably represent original compositional!/ 

bedded tuffaceous units e Microscopic examination shows these darker schists to 

consist of chlorite, carbonate,, muscovite., secondary white mica, epidote, saussurite,, 

minor biotite and actinolite, reddish iron oxid.es., plagioclase, quarts and black 

opacues; the finely granular secondary minerals constitute from 20 to 30 percent, 

the relative proportions of chlorite, carbonate and white mica varying considerably 

from specimen to specimen* The least altered samples appear to have been originally 

very fine-drained, but in the great iviajority of the schists the primary textures 

have been completely obliterated. The schistose structure is enhanced by a minute, 

rudo, often crenulated banding of the alteration products, -wath the flakey minerals 

in parallel alignment to the shear planes* Quarts is absent or negligible in about 

half the specimens examined, and in the remainder may constitute as much as 25 

percent of individual samples; hov/ever, local silicification of the various volcanic 

rocks in the form of conformable a.nd cress-cutting veins, stringers, lenses and 

irregular elongated blobs of quarts is common throughout the area, and much of the 

quartz in these schists may be of late hydrothermal introduction.
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volumetric all;' they constitute only a sraall fraction of one percent of these 

assemblies; however, none were seen associated with the "coarse-grained 71 

andesite-basalts in the vest-central part of Shaw township, nor have any been 

reported in the northern greenstone belt in Ogden 'township. The belts of 

sedimentary roche which underlie the northern and western parts of Ogden township 

are kno-vu from only a few small isolated outcrops and very limited exploratory 

drilling; these data., together with information from the available aeromagnetic 

surveys of the region., do not suggest the presence of" banded iron formation 

intercalated with the clastic sedimentary horizons.

The individual zones of iron formation show a wide range of sizes; 

the smallest are less than l foot thick and no more than 70 feet long; the 

-Largest/ seen us nearly d miLj.es —ong ano. nas a maximum "uniLCKness 01 abouo 3^0 lee'c; 

the ma; -ity are too small to have been individually outlined on the accompanying 

map^ however where 2 or more v^ry narrow zones are in close proximity and separated 

from one another by no more than a few dozen feet of intervening volcanic rock, 

tnese nave been grouped T-ogethor ana shown on the map as a sangle zone.

The iron formation consists of alternating bands of the following 

.•vi.nc.s O— rccK*

(l) dark grey,, dense.^ massive., aphanitic chert,which breaks with a

(l) venite j very fine-grained, massive, gritty r?sugary-quartz ;: chert.

f ̂  \\.3J dull reddish very fine-grained gritty chert or jaspilite, 

meanum— ouii— grey^ massave, i 

with a conchoidal fracture.
(4) mediuiii-buff-greyp massive, dense, aphanitic siderite which breaks
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(5) dai\{ ^reeiiieh-black, vary fine-grained, slightly schistose

chlorite-mamietite rocko 

(c) bluish-black, very Tine-brained, massive, heavy, dense rna^nctite-

rioh chert.

The individual- layers may bo less than 1/16 ci an inch up to /, or 5 inches 

thick, and are int orb and ccl in various combinations of the several types; any 

one oi these ney predominate in single exposures, but over-all the highly 

siliceous bands probab3y constitute 75 to oO percent of the totality of the iron 

formation iones; only a very few of the zones consist of as much as 50 percent of the 

magnetite-rich layers. The majority of the iron formation units have undergone at 

least minor sulphur metasomatism, and in many of them the magnetite and siderite 

layers have been extensively replaced by pyrite and pyrrhotite; commonly the 

adjacent chert bands are also heavily impregnated with the secondary constituents 

and the result is that a fair number of the iron formation units enclose irregular 

elongated idles, ^P ^0 3?' f^t -'rf-de, containing from 1C to 50 percent sulphide 

mineral-s; on weathered surfaces these may show rusty-brown to dark-broi-ni limcnitic 

gossan cappin^s up to 2 inches thick.

Many of the banded iron formation zones, particularly the thin ones 

enclosed in sheared volcanics, are crumpled, contorted, broken and brecciated, 

ana are cut by veins, lenses, stringers and irregular patchy masses of rrey-white 

quarts.

C.-rb on at. i zed Volcanics (Vc'O 

Carbonates occur as secondary alteration products in more than c5 percent

of the lavas and pyroclastic units of the Deloro ^roup; in ^ea^ral only the least 

altered rocks show no traces of these minerals. In numerous places this type of 

alteration has proceeded to such an eictent that bands^ lenses and irregular, 

elongated nones in the volcanic secpiences have been effectively transformed into
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The jreat majority of th^se zones are too small to have been individually 

outlined en the accompanying map; they are most prevalent in, but by no 

means confined to, the following localities:

(1) the immediate vicinity of certain of the larger iron formation units.

(2) the p.en^ral vicinity of ultra-mafic intrusive rocks.

(3} v:here volcanic rocks, particularly the pyroclastic units, have been

considerably sheared. 

(4) the general vicinity of faults.

The weathered surfaces of the carbonate rocks show dark chocolate-brown 

to rusty buff-^rey colours- on the fresh fracture they show lijht ycllowish-r^rcy 

to iriediu::; buff-^r^y to dark ^rey colours: in a fev; places a ainer amount of the 

p;reen cnrc.;nian ::iica fuchsite iaiparts its characteristic colour to she rocks. 

In the hand specimen they consist of massive to slightly schistose, aphanitic to 

iiLsdiui^^rained car-bonate cojitaining a fevr rounded quartz eyes^ a little chlorite 

in patches and sea:Ils > and variable though usually Liinor amounts of fine dissesiinated 

pyrite, Irregular veins^ strealvs, layers and stringers of quarts nd white 

calcite cut the darker carbonate rocks in numerous e:-:pcsures. In thin section the 

iat^^r are seen to consist of mreatly predominant carbonate, subordinate 

quartz and minor epidote, saussurite, white mica, chlori" j, much-altered 

plagioclase, reddish iron oxides and black opacp.es; the original textures have 

been obliterated.; they are now fine bo medium-drained allotriomorphic an^re^ 

of the constituent minerals.

Sediment'-r^ Hocks

There are four zones or belts of sedimentary rocks in the map-area; 

three of these are situated in CVpden township and one is located in Deloro
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township; none are known to exist in Shaw township. These rocks are very- 

poorly exposed at the surface and are known only from a few small, widely 

scattered outcrops and the recorded results of past exploratory drilling; 

the drill core is not now available for inspection and the reliability of 

old core log records is assumed to be variable. Nowhere in the area are the 

sedimentary formations exposed in contact with volcanic formations, so that 

the stratigraphic relations between these two types of assemblages cannot be 

determined by direct observation and must be inferred with little hope of 

certainty from the scanty data on hand.

A zone of slates about 2 miles long and up to 1^00 feet thick has 

been fairly accurately delineated by some 20 drill holes in the north central 

part of Deloro township; it trends generally about N55*E and is bounded on the 

south by a wide belt of acid volcanics; to the north it appears to have been 

truncated by the Porcupine-Destor fault, the slates here being in contact with 

talc-chlorite schists and serpentinites which mark the location of this major 

zone of rupture.
*

A zone of interbedded slates and greywackes about 1500 feet wide and 

2| miles long has been indicated by 4 drill holes to lie between the western parts 

of the central pyroclastic belt and the northern greenstone belt in Ogden township. 

The drill logs suggest the possibility that there is interfingering of the sediments 

with tuffaceous schists along both the north and south boundaries of the zone, and 

also that they have been intruded by narrow sill-like masses of serpentinite.

The northern part of Ogden township and most of Mountjoy township 

appear to be underlain largely Toy sedimentary rocks; drilling data suggest that 

some of these may be interfingered and intercalated with the volcanic rocks of 

the northern greenstone belt in Ogden township.
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The southeastern part of Bristol township, the northeastern part

of Thornloe township and the northwest corner of Price township are

underlain by a belt of sedimentary rocks which extends into Ogden township

as far east as the Gr assy-Matt agami fault; drilling data suggests that in

a few places at least, in Bristol and Price townships, lavas may be intercalated

with the sediments.

Only 6 small outcrop areas of sedimentary rocks were found during 

the field survey work; these are all located in Ogden township and all are 

interbedded greywacke and slate sequences. The individual beds of these rocks 

show a considerable range in thicknesses in the several exposures; in the outcrop 

located several hundred feet west of claim number TRP 3855 the greywacke beds 

are 12 to 18 inches thick, with good grain gradation indicating that they face 

to the northeast, and the slate interbeds have a maximum thickness of 2 inches, 

with well-developed cleavage; the outcrop area located near the southeast corner 

of claim number P.7958 shows massive greywacke beds more than 20 feet thick 

separated by slate and argillite beds from 3 to 5 feet thick. Commonly the 

bedding in these assemblages is marked and emphasized by colour banding, the 

slates and argillites being darker than the associated greywackes and siltstones. 

In the majority of outcrops greywacke is the predominant type, but the exposure 

on the edge of the Mattagami River consists of black slates with only a few 

intercalated greyish sandy horizons in which graded bedding is poorly developed. 

A few feet of intraformational breccia, consisting of dark grey to liLack, rounded 

and elongated argillite fragments in a lighter greywacke matrix, is exposed on 

the north side of the outcrop located about 1300 feet east of the boundary 

between claims numbered P.7694 and P.7696.
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In the hand specimen the greywackes are medium-dark grey, fine 

grained, massive rocks having a rough fracture and a gritty feel. Under

the microscope they are seen to consist of poorly-sorted, angular to 

subangular grains of plagioclase and quartz, with up to 20 percent secondary 

minerals including carbonate, chlorite, secondary white mica, epidote, 

saussurite and reddish iron oxides; minor accessory minerals are black opaques, 

biotite and sphene.

The slates and argillites are fissile to massive, aphanitic rocks 

consisting of well-sorted, equigranular aggregates of very tiny quartz and 

feldspar grains with more than 50 percent of secondary white mica, carbonate 

and other alteration products present.

INTRUSIVE ROCKS

Mafic and Ultramafic Intrusive Rocks

There are very few large individual outcrops of these rocks within 

the map-area, the great majority of exposures being relatively small and 

separated from one another by intervals of more or less deep overburden. In 

a number of localities these small exposures are sufficiently numerous and 

closely spaced to be grouped together as sizeable single outcrop areas for 

purposes of mapping. The ultra-mafic intrusives are rarely seen in contact with 

other rock types, and even where they are such contacts are obscured by shearing 

or by an effective screen of humus, moss and lichen. In some localities the 

ultra-mafic rocks appear to have at least an approximately conformable sill-like 

relationship to associated volcanic formations; in other places a more or less - 

abrupt truncation of volcanic units is apparent or at least suggested by the 

shapes and distribution of contiguous outcrops.
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Study of the accompanying map shows a more or less direct spatial 

relationship of these intrusive masses to major faults; the Porcupine- 

Destor fault is marked by a linear zone of talc-chlorite schists and 

serpentinites most probably derived from the alteration of intrusive 

peridotites and dunites; in Shaw township the shapes and locations of two 

sizeable masses of serpentinite are obviously controlled by local intersection 

patterns of faults; in the central and southern part's of Deloro township there 

are 3 large and several small ultra-mafic masses which in part at least are 

bounded by large fault zones; in Ogden township there are several apparently 

sill-like masses of serpentinite intrusive into east-west trending belts of 

tuffaceous and sedimentary rocks, and it is possible that the emplacement of 

these ultra-mafic rocks has been controlled by subsidiary strike-faults 

which may extend betwen major north-south trending cross-faults. In general, 

the ultra-mafic intrusive rocks in the map-area appear to be of the so-called 

"Alpine type", that is to say they originated in very deep levels of the earth's 

crust as "crystal-mush magmas" which were intruded up steeply-inclined, long, 

strong, deeply-penetrating fracture systems and now appear as small stocks, plugs 

and sills intruding older volcanic and sedimentary rocks along major fault 

zones and in their immediate vicinity.

The ultra-mafic rocks of the area have been divided into 3 categories 

for convenience in mapping and for purposes of description, as follows:

Bga - Gabbro and feldspathic ultra-mafic rocks.
Bs - Serpentinites and talc - chlorite schists. 
Etc - Talc-carbonate rocks.

The gabbroic and feldspathic ultra-mafic rocks are quantitatively unimportant 

and of minor academic interest only; they occur in a few small isolated outcrops,
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and in several of the larger outcrop areas apparently as hybrid contact phases 

between greenstone flow rocks and large masses of serpentinite. On the claims 

numbered H.S.744 and H.R.1114 in central Deloro township, feldspathic mafic 

rocks form a hybrid contact zone between quartz syeno-diorite on the west and 

serpentinite on the serpentinite on the east.

On their weathered surfaces the serpentinites show colours ranging 

from light rusty buff-grey, to greyish-brown to dark grey and blue to black; 

the weathering may be negligible or as much as 3 or 4 centimetres deep, and 

the outcrop surfaces commonly are extensively and irregularly fractured. 

On the fresh fracture these rocks appear to be massive, dense and aphanitic to 

medium-grained with colours ranging from bright grassy green to dark greenish-black; 

in many if not most exposures they appear to be uniform in composition, elsewhere 

one or more of a number of secondary alteration products may be in evidence; 

veinlets of chrysotile cross-fibre up to 2 inches wide can be seen in a number of 

outcrops but are best developed on claims numbered P.8709 and P.6886 in the central 

and east-central parts of Deloro township; the hard, bright green mineral picrolite 

is not uncommonly seen on many outcrops; joint planes, irregular fractures and 

shear zones, up to 6 feet wide, cutting these rocks are commonly filled with 

crenulated mixtures of chrysotile (both slip-fibre and cross-fibre), massive 

antigorite and carbonate; thin stringers and individual blebs and grains of 

black magnetite are irregularly scattered through some exposures; veins and 

stringers filled with carbonate or talc-carbonate mixtures, up to 3 inches 

wide, cut many outcrops.

In thin sections, under the microscope, the serpentinites are seen to 

consist of variable proportions of antigorite, talc, carbonate, chlorite and 

black opaques, with small quantities oif biotite, saussurite, epidote and 

reddish iron oxides; minor accessory minerals are sphene and spinel. The
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black opaques are mainly magnetite, with occasionally a minor amount of fine

cubic pyrite, and have an erratic and irregular distribution, some specimens 

containing as much as 15 percent, whereas a number of exposures of the 

ultra-mafic rocks appear to be devoid of these minerals. In roughly 2/3 

of the specimens examined the original textures of these rocks have been 

completely obliterated by hydrothermal metamorphism, and they now appear as 

fine to medium-grained, matted, felted, patchy, intergrown aggregates of 

irregularly distributed anhedral secondary minerals. In the remaining 

sections the slightly rounded outlines of the original, medium-sized, stubby 

olivine and pyroxene prisms are in many cases well-preserved; these are now 

altered to fine patchy aggregates of antigorite and talc cut by stringers of 

secondary black opaque minerals; the interstices between the original grains 

are now filled by irregular intergrowths of carbonate, talc and black opaques.

Talc-chlorite schists have been reported in core logs from old drill 

holes which intersected the Porcupine-Destor fault zone in Deloro township; 

the core is not now available for inspection, but the associations and descriptions 

of these rocks indicate that most probably they represent highly sheared serpentinites.

In a few localities the original ultra-mafic rocks have been completely 

transformed into massive talc-carbonate rock containing few, if any, serpentine 

minerals. The most extensive and thorough development of this phenomenon is on 

claims numbered P.21349 and P.2516? in the south central part of Deloro township; 

here, in an outcrop area roughly U+00 feet long by 300 feot wide, are numerous 

exposures of very light greyish-white coloured rock consisting of magnesite, talc 

and minor amounts of black and reddish iron oxides; this rock is cut by a large 

number of fairly closely spaced quartz veins - from less than an inch to more than 

a foot wide. These occurrences are currently under investigation by Canadian
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Magnesite Mines, Limited, as a commercial source of magnesite for refractory 

purposes, and will be discussed in some detail further on in this report 

in the section under Economic Geology.

Acid (Sialic, Granitoid) Intrusive Rocks

There are several kinds of sialic (acid, granitoid) intrusive rocks 

in the map-area as outlined below:

(1) Sheet-like bodies of massive quartz-plagioclase porphyry, as much 

as 1500 feet long and 300 feet wide in individual exposures, which appear for 

the most part to be conformably intercalated with the schistose derivatives 

of tuffaceous rocks in the east-central part of Ogden township and in the

northeast corner of Deloro township; contacts with the surrounding volcanic rocks\
are exposed in only a very few places and in these the relationships are 

ambiguous, however in a number of localities the juxtaposition of outcrops is such as 

to suggest at least some minor truncation of adjacent volcanic and iron formation 

units. In the hand specimen and in thin sections under the microscope the 

petrographic character of these porphyries is very similar to that of the least 

altered and unsheared porphyritic rhyodacite flow rocks; however, the latter usually 

have finer-grained matrices and contain an appreciable quantity of secondary 

alteration products, whereas the intrusive porphyry sills more commonly than not 

are quite fresh and clear, and it is possible by optical means to determine 

that the anorthite content of their plagioclases ranges from five to fifteen 

percent.

(2) Stocks, plugs and dikes of massive quartz-plagioclase porphyry which, 

aa is indicated by their size, shape and field relations, are clearly younger 

than, and intrusive into, the surrounding volcanic formations. The largest of 

these is the Mount Logano porphyry mass in Shaw township, which is about ij miles
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in diameter and is bounded on its northwest and southwest sides by large 

faults; the outcrop closest to the fault on the northwest side consists of 

very fine-grained, highl7 altered siliceous felsite at its north end grading 

southward into typical porphyry. On claims flp.693 and IJR.89S in north 

central Deloro township a small, highly irregular plug of quartz-plagioclase 

porphyry roughly 400 feet in diameter clearly cuts across the structure 

of interbanded greenstone flows and pyroclastic rocks. On claims H.R.1175 

and L.0.346 in northern Deloro township a wedge-shaped plug of porphyry 

about 600 feet long cuts greenstone flow rocks and appears to truncate 

a wide band of iron formation along its strike, though the two rock types 

were not seen in direct contact. In the central part of claim H.R.903 in 

north-central Deloro township a small pod of porphyry perhaps 30 feet in 

diameter cuts an excellent example of coarse fragmental agglomerate. At the 

south end of the most southerly outcrop just west of Redstone River in south- 

central Shaw township numerous small irregular dikes of porphyry, up to 3 feet 

wide, cut massive andesites. The petrographic character of all these porphyries 

is essentially the same as that of the quartz-plagioclase porphyry sills 

described above except that they commonly show the development of considerable 

secondary white mica as an alteration product of the primary minerals.

(3) In the north-central part of Deloro township and the west-central part 

of Shaw township numerous dikes and lenses of porphyry from 5 to 50 feet wide 

cut the various volcanic formations, but are too small to have been individually 

outlined on the accompanying map. Some of these are petrographically identical 

with the rocks described above, the remainder are feldspar porphyries in which 

quartz phenocrysts are absent. On claims numbered P.18049 and P.21251 in south- 

central Deloro township there is an outcrop area in which feldspar porphyry and
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serpentinite are associated together; despite a careful field search these 

two rock types were not seen in actual contact with each other and no data 

were obtained indicating mutual age relationships. At a number of places in 

the west-central part of Shaw township the massive medium-grained andesitea 

of that area are cut by roughly east-west trending feldspar porphyry dikes 

with extremely irregular outlines; these vary in width from less than 25 to 

as much as 100 feet and may be seen in the following outcrop areas; on the 

east side of claim number D.S.11; about 1000 feet north of claim number 

P.10887; and where claims numbered P.17030, D.S.12, P.25800 and P.18645 have 

a common corner. In the hand specimen these dike rocks are massive, medium-grey 

in colour, and aphanitic to fine-grained with visible feldspar phenocrysts up' 

to 1/8 of an inch in diameter. Under the microscope they are seen to have 

a seriate porphyritic texture, with large to small, euhedral to subhedral plagio 

clase phenocrysts, having an anorthite content ranging from 5 to 15 percent, 

in very fine to almost medium-grained, allotrimorphic, quartzofeldspathic matrices; 

minor primary biotite is now almost completely altered to chlorite, epidote and 

reddish iron oxides; secondary minerals constitute from 10 to 20 percent of 

the different specimens, with carbonate and secondary white mica replacing feldspar. 

Zircon and apatite are very minor accessory minerals. Commonly the andesites are 

variably silicified and bleached along their contacts with these feldspar porphyry 

dikes; thin section examination of these altered andesites shows much secondary 

quartz in the form of wormy, vermicular intergrowths within somewhat saussuritized 

plagioclase, and the original femic minerals entirely altered to carbonate, 

saussurite and minor chlorite. Burrows (1924,p.37) has described feldspar porphyries 

from the north-central part of Deloro township as follows:
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"Dikes of feldspar porphyry about 50 feet in width occur on the 
Wright claim, H.R.1080. The rock is light greyish-green in colour with 
the following intermediate composition: silica 57.64 per cent, 
alumina 20.64, ferrous oxide 1.90, ferrie oxide 1.49, lime 3*96, 
magnesia 0.97, potash 1.52, soda 5*78, carbon dioxide 4-62, water 1.33, 
pyrite 0.43- The rock is massive but contains secondary carbonate and 
sericite. Under the microscope, the bulk of the rock is seen to be 
acid plagioclase with very little quartz. In places the dikes are 
intersected by veinlets of gold-bearing quartz."

(4) Small lenticular plugs of rather fine-grained granodiorite, with 

their long axes lying roughly parallel to the trends of the enclosing volcanic 

formations are located as follows: on claims H.R. 853 and P.22848 just north 

of Shaw Lake in the southwest part of Deloro township; on claims H.S.737 

and H.S.736 in the north-central part of Deloro township; on claims P.8060 

and P.8061 in the north-eastern part of Ogden township. The latter two 

occurrences show chilled marginal phases in contact with greenstone flow rocks 

along their northern boundaries. In outcrops this granite is massive, medium- 

grained, equigranular and grey-buff to light grey in colour; the chilled marginal 

phases are aphanitic to very fine-grained and light buff to medium grey in colour. 

Under the microscope thin sections of the rock show it to consist predominantly 

of plagioclase, with an anorthite content of about 10 percent, more than 20 percent 

quartz, and smaller amounts of chlorite, secondary white mica, epidote, saussurite, 

carbonate, sphene, apatite and zircon, in a medium-grained, equigranular, allotrio 

morphic, interlocking aggregate. The original femic minerals have been entirely 

altered to chlorite, epidote and white mica; the plagioclase has been variably 

altered to white mica, carbonate and minor saussurite.

(5) In the south-central part of Ogden township there is a small stock of 

medium-grained, equigranular, massive, light grey granodiorite. In the outcrop 

area which lies roughly 1000 feet southwest of claim P.35594 a fewnarrow lenses 

and veins of coarse pink pegmatite cut this granodiorite. Under the microscope 

the latter rock is seen to consist of a medium-grained, equigranular,
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allotriomorphic, interlocking aggregate of predominant plagioclase (the 

anorthite content ranges from 5 to 15 percent), more than 20 percent quartz, 

less than 5 percent microcline, and about 15 percent combined augite, hornblende 

and biotite; sphene and apatite are minor accessory minerals. The plagioclase 

has been variably altered to secondary white mica and saussurite and some of 

the larger grains show compositional zoning. Much of the microcline occurs as 

patchy replacement-type intergrowths in the plagioclase. Most of the biotite has been 

altered to chlorite and epidote. Minor amounts of carbonate and reddish iron 

oxides are present.

(6) Occurrences of massive, medium-grained, equigranular, grey-green quartz 

syenodiorite were observed at the following localities in the north-central part 

of Deloro township: on claims H.S. 744 and H.R.1114 in the form of a small 

boss having apparently gradational contacts with a sizeable mass of ultra-mafic 

rock lying immediately to the east; on the west side of claim H.S.743 apparently 

in the form of a sill some 200 feet wide intruding chloritized and carbonatized 

volcanic rocks; on the south side of claim H.R.892 in the form of an irregular 

sill roughly 150 feet thick intruding greenstone flow rocks. In thin section 

these rocks appear as medium-grained, hypidiomorphic, more or less equigranular 

aggregates of predominant plagioclase, in subhedral laths almost completely altered 

to saussurite, secondary white mica and minor chlorite, with 10 to 15 percent of 

anhedral, interstitial quartz and roughly 25 percent subhedral hornblende prisms with 

minor associated biotite. Minor accessories are black opaques, apatite, sphene 

and zircon.

All the sialic (acid, granitoid) intrusive rocks are massive and have 

been subjected to only minor local shearing. In general, with the exception of the 

quartz syenodiorites, they are relatively fresh and clear, in many places exceptionally



- 57 -

so, and only in limited areas show intensive alteration of the original minerals. 

The contacts of the larger intrusive masses with the surrounding rocks are

effectively obscured by overburden; however, no marked brecciation nor exceptionally 

strong shearing of the country rocks were observed in the vicinity of the smaller 

intrusions; nothing resembling the "ecole" structures, which surround the porphyry 

masses intruding the Tisdale group of rocks, were seen anywhere in the map-area; 

no distinctive alterations nor exceptional hydrothermal metamorphism of the 

adjacent rocks was noted in the vicinity of the acid intrusives, with the exception 

of the local bleaching and silicification of andesites in contact with feldspar 

porphyry dikes in the west-central part of Shaw township.

The mutual age relationships of the various acid intrusive rocks are 

indicated in the following summation:

(a) stocks, plugs, sills and dikes of massive, fresh quartz-plagioclase 

porphyry, very similar lithologically to some rhyodacitic flow rocks, 

clearly cut across the structures of the volcanic formations, but were 

not seen in contact with granodiorite; at one place in Deloro township, 

in the northwest corner of claim H.R.1146, a sill-like mass of somewhat 

sheared but otherwise unaltered quartz porphyry is apparently truncated 

by serpentinite, although t he two rock types were not seen in direct 

contact there; it is certainly possible, and perhaps probable, that 

these porphyry masses are volcanic intrusives being roughly contemporaneous 

with the associated extrusive rocks:

(b) irregular dikes of feldspar porphyry cut the volcanic rocks, and may be 

younger than the ultra-mafic intrusives, but were not seen in contact 

with the quartz porphyries nor the granodiorites:

(c) sills, plugs and stocks of grey granodiorite intrude and show chilled 

contacts against the enclosing volcanic formations; they were not seen



- 53 -
*

(c) coni 1 d.
in contact with the porphyry nor ultra-mafic intrusives; however,

similar granitoid rocks are known to intrude serpentinites in Whitney 

township just a few miles away; in the southwest part of Deloro township 

just west of Shaw Lake, on claims P.22146, P.22147 and H.R.855, there 

are several small outcrops of granitoid rock which may be parts of 

a possible dike cutting across a projected mass of serpentinite, though 

nowhere were the two rock types seen in actual contact with each other:

(d) small sills and plugs of quartz syenodiorite intrude the volcanic 

formations and have apparently gradational contacts with adjacent 

serpentinite masses; they may have crystallized from an originally 

granitic magma which had come into contact with and partial l y assimilated 

ultra-mafic rocks.

Diabase Dikes

Numerous dikes of quartz diabase and olivine diabase cut and show chilled 

contacts against all of the rock types previously described throughout the map-area. 

The quartz diabase dikes may be less than 20 to more than 100 feet in width, and 

the majority trend generally, with local deviations, a little west of north; in 

places they are porphyritic showing blocky plagioclase phenocrysts up to l inch 

in diameter; of these dikes BIT rows (1924, page 40) says:

"Many of them are similar to diabase dikes in Gowga.n da and Matachewan, 
which are known to be later than the Algoman and earlier than the 
Cobalt series and to which the name of Matachewan series has been 
applied."

The majority of the olivine diabase dikes trend generally, with local deviations, 

about 70 degrees east of north; the largest of them may be more than 1000 feet 

wide; of these dike rocks Burrows (1924, page 40) says:
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"The olivine diabases are the youngest of all the intrusive rocks; 
On mining claim H. R. 886 in Deloro township, a dike of olivine diabase 
was found intruding a dike of quartz diabase. They may be of Keweenawan 
or even post-Keweenawan age."

The two major trend directions of the diabase dikes-appear to be roughly parallel 

to the two main directions of jointing in the volcanic rocks of the area. 

Difficulty may be experienced in distinguishing between the two types of diabase 

on individual isolated outcrops; commonly both show rusty-buff to grey-buff 

weathered surfaces and are greenish-black and fine-to-medium-grained on the fresh 

fracture; however the quartz diabases may show feldspar phenocrysts, and not 

uncommonly the olivine diabases show spheroidal weathering and break down to a 

coarse sand. Under the microscope the quartz diabases are seen to consist of 

labradorite, augite, minor biotite, interstitial quartz, black opaques, and 

variable amounts of the alteration products chlorite, saussurite, carbonate and 

epidote-zoisite. The olivine diabases show plagioclase, augite, hornblende, 

olivine, biotite, black opaques and apatite with variable amounts of chlorite, 

carbonate and white mica as secondary minerals. Both rock types display the 

ophitic textures typical of diabases. The large dike that extends across the 

northern part of Shaw township, and is well-exposed in the sand-pit on claim P.18296, 

has an unusual colour, resembling a red syenodiorite more than a typical diabase; 

however, thin section study shows that the original minerals have been considerably 

altered with the .concomit ant development of secondary reddish iron oxicies in 

the feldspar.

PLEISTOCENE

The terrain lying between and surrounding the outcrop exposures of 

consolidated bedrock is mantled by Pleistocene glacial deposits which can be 

divided into the following categories in order of their deposition from youngest 

to oldest:
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Beach deposits )
- sand and gravel. 

Outwash deposits )

Lacustrine deposits - varved clays, silt, sand.

Till deposits - boulder clay, silty to sandy till.

Windblown sand dunes have been developed as a prominent feature on 

the outwash deposits in the west-central part of Deloro township. Glacial striae 

on the rock outcrop surfaces trend from S15*W to S5*E within the map-area.

Structural Geology

Stratigraphic Factors - The determination and deciphering of large-scale 

geologic structures in sequences of stratified Precambrian rocks depends 

primarily upon the recognition of individual stratigraphic units (e.g., 

volcanic flows, pyroclastic bands, sedimentary formations, etc.) which are 

sufficiently distinctive and continuous to serve as marker horizons throughout 

the sequence studied, and which exhibit inherent structural features indicating 

the directions in which the tops of strata face. In the Tisdale group of volcanic 

rocks, for instance, 3 units of the Vipond Series (the V10-B flow, the V8 flow 

and the 99 flow) make excellent horizon markers, and by tracing these for many 

miles throughout the sequence it is possible to outline the major fold structures 

in the Tisdale group.

The stratigraphic factors of importance in the Deloro group of volcanic 

rocks are summarized briefly below:

1. No distinctive horizon markers were recognized in any of these 

volcanic rocks.

2. Flow contacts are inconspicuous and were recognized in only a very

few places and in these over very short distances; brecciated, ropy
x 

and oxidized flow tops were not seen.
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3. Pillow structures are common in the greenstone flows; however

top determinations made on the basis of pillow shapes and packing 

were possible at only about 20 places in the map-area, and must 

be regarded in each case as applying strictly to the immediate 

locality in which they were made.

4* Bands of iron formation are very useful for indicating the attitudes 

of the immediately associated volcanic rocks; however, none are 

sufficiently distinctive or continuous to form marker horizons beyond 

the local areas in which they occur.

5. Exposures of sedimentary rocks in the map-area are too few, too small 

and too widely scattered to allow one to make an adequate judgment on 

the nature of the stratigraphy and structure of these formations.

6. Grain gradation has been observed in some tuff and greywacke units 

and is useful locally in determining tops of these strata.

7. The field observer of the Deloro group of rocks is left with the 

following impressions:

(a) a large majority of the individual volcanic flows, iron formation 

bands and pyroclastic units are of limited areal extent;

(b) much of the iron formation occurs in short, narrow, interflow

sedimentary bands which do not occupy any consistent stratigraphic 

horizons in the volcanic sequence;

(c) the pyroclastic rocks commonly occur as minor interflow units; in 

- those parts of the map-area in which they predominate, they exhibit 

a tendency towards rapid lateral thickening and thinning of 

individual units.

Shearing and Schistosity - There are two main types of schistose structure in 

volcanic rocks of the Deloro group:
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1. Actual mechanical rupturing or fracturing along shear planes which 

may be spaced as much as 1/4 of an inch apart, but more commonly 

are separated by paper-thin sheets of the rock; zones of such 

shearing are usually narrow and of no great continuity and are most 

commonly seen in the general vicinity of the larger faults in the 

area; shearing by slippage along bedding planes in tuffaceous rocks 

is common in the central pyroclastic belt in Ogden and Deloro town 

ships, and in the northern pyroclastic belt in Deloro township.

2. Schistosity produced in the rocks by hydrothermal metamorphism and 

folding movements which resulted in the development of minute, rudely 

segregated laminae of plat^y, tabular and micaceous secondary minerals 

in rough parallel alignment to the stratiform trend of the volcanic 

units in which they occur. This second type of schistose structure 

is more common and widespread than the first, and is generally much 

less evident on rock outcrop surfaces. It is ubiquitous in the 

pyroclastic rocks west of the Burrows - Benedict fault, and common 

in those east of it; there are large though indefinite zones in 

the extensive areas of greenstone flows which exhibit slight to 

moderate schistosity of this type; it is best seen in the two belts of 

pyroclastic rocks referred to above where it is parallel to the original 

bedding planes and also to the shear planes where these are present. 

The two types of schistosity combined impart a considerable fissility 

to the tuffaceous derivatives in many exposures. A secondary "wrinkle 

schistosity" is commonly developed in these schists where they have 

been crenulated and contorted; in thin sections this structure is seen 

to be due to the development of thin wisps of secondary white mica 

along the axial planes of the crenulations which are inclined to the

earlier planar structures at high angles.
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Folding - In Ogden township and in Deloro township west of the Shaw Lake 

fault, the volcanic rocks strike roughly east-west and dip steeply north 

with minor local deviations. Data on the directions in which the tops 

of the strata face are available evidence whether these steep inclinations 

represent broad warps in the terrain or tight isoclinal folding of the 

formations. The nature and extent of the schistosity in the volcanic 

rocks generally does not suggest that they have been very tightly squeezed 

and intricately folded.

Paucity of data precludes any statement on the character of 

the folding.in the sedimentary rocks in Ogden township; in all exposures 

the bedding planes are very steeply inclined; slat^y cleavage intersects 

the bedding in many of the fine-grained argillaceous rocks; core logs from 

drilling done many years ago in the northeast corner of the township record 

reversals of grain gradation in several holes, suggesting that in this 

locality some intricate folding of the sediments may have taken place.

In Deloro township the volcanic rocks have been truncated by 

a number of faults and intruded by many dikes, sills, plugs and stocks of 

ultra-mafic and granitoid rocks; these factors, together with the lack of 

horizon markers and the scarcity of data on the directions in which the tops 

of strata face, effectively obscure the character of the fold structures; 

in the southwest corner of the township, west of the Meadow Lake fault, rather 

limited data suggest that the volcanic trend somewhat south of east and dip 

steeply to the north; in the south-central part the volcanics appear to 

strike roughly east-west; in the central and southeastern parts, attitudes 

of the volcanics are variable in the sparse exposures, no doubt due in part 

at least to the numerous masses of intrusive rock present in those localities; 

in the east-central part of the township, just west of the Burrows-Benedict 

fault, the volcanics strike roughly N45 0S and dip from 30 0 to 60* to

the northwest; in the north - central part, south
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of the Porcupine-Destor fault and between the Shaw Lake and Burrows-Benedict 

faults, the volcanics strike from 60* to 80* east of north and in general dip 

steeply to the north.

East of the Burrows-Benedict fault, in the northeast corner of 

Deloro township and the northern part of Shaw township, the volcanic formations 

strike from 30* to 45* west of north where they dip as much as 45* to the 

northeast; in many places, however, the dips are much flatter and the formations 

may be nearly horizontal, so that minor flexuring has produced a variety of 

local attitudes; a similar situation prevails in the southwest corner of Shaw 

township. In the southeast corner, east of the Croteau Creek fault, the volcanics 

strike generally a little east of north and dip from 20* to 45* to the east. 

Faulting - Two main criteria, particularly where they occur together, are 

useful within the map-area in recognizing the existence and locations of fault 

zones:

(1) long, narrow, linear topographic depressions, commonly occupied 

in large part by rivers, creeks, ponds and swamps;

(2) abrupt truncation of geological units such as dikes, sills, plugs,

stocks, volcanic belts and sedimentary bands.

Direct evidence of faulting, such as fault breccia- and fault gouge, continuous 

narrowiineal zones of intense shearing, and abrupt offsetting of strata along 

a visible fracture plane, is rare in the map-area and was observed only on a 

small scale; the larger fault zones are all effectively obscured by a mantle of 

overburden. The most prominent of these are the Porcupine-Destor fault, the 

Burrows-Benedict fault, and the Grassy-Mattagami fault.

The Porcupine-Destor fault has been traced for more than 100 miles 

east from Ogden township to Destor township in the province of Quebec. It trends 

about N65 0JE across the northern part of Deloro township between the Mountjoy
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River fault on the west and the Burrows-Benedict fault on the east; its 

existence here has been established on the basis of the following evidence:

(a) the surface expression of the fault here is a lineal clay-covered 

valley, wider at its east end where it is occupied by the south 

branch of Porcupine Creek, and narrowing to the west and becoming 

less noticeable there as the topography flattens;

(b) the fault in this area has been intersected by at least 15 drill 

holes, logs of which record the presence of talc-chlorite schists 

and sheared serpentinites in a continuous linear zone underlying part of 

the valley mentioned above.

(c) the fault here separates the rocks of the Tisdale volcanic group 

on the north from those of the Deloro volcanic group to the south, 

and, as this report has indicated, there are significant differences 

in lithology, stratigraphy and structure between these two groups of 

rocks.

The extension of the Porcupine-Destor fault westward through the 

valley immediately to the south of the Kenilworth (Naybob) mine workings is 

suggested by the results of surface drilling done in this vicinity. The volcanic 

rocks north of the fault strike about N?00W; those south of the fault strike 

about N80 0E. The porphyry mass intersected south of the fault is not appreciably 

sheared and in the hand specimen could easily pass for a massive acid lava; the 

porphyry bodies north of the fault are sheared and altered in the manner typical 

of the porphyries of the Tisdale group. About one mile west and a little south 

of the Kenilworth shaft, the Porcupine-Destor fault is apparently truncated 

by the Mountjoy River fault; its offset extension may be represented by the 

curvilinear fault which cuts across the northern greenstone belt in Ogden 

township between the Grassy-Mattagami fault and the Mountjoy River fault.

The Burrows-Benedict fault has been traced for a distance of over 

15 miles from the center of Eldorado township on the south through Shaw, Deloro
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and Tisdale townships into the southern part of Murphy township on the north. 

It transects and offsets the Porcupine-Destor fault, in the southeast corner 

of Tisdale township, with an apparent lateral displacement of roughly 4500 

feet, moving the west side southward.

The Grassy-Mattagami fault south of the map-area follows roughly the 

course of the Grassy River through Musgrove, Fripp and Price townships into 

Ogden township, then north along the Mattagami River valley and through Waterhen 

Lake and across the east side of Godfrey township to the bend of the Mattagami 

River, then follows the valley of the latter northward through Jamieson and 

Macdiarmid townships. It truncates the belts of volcanic rocks in Ogden town 

ship, but the amounts and directions of movements of the faulted segments in 

this area are unknown.

That there may be more than one age of faulting in the region is 

suggested because several north-south trending faults are apparently truncated 

by the Porcupine-Destor fault, and the latter is itself truncated by at least 

two north-south trending faults. However ultra-mafic intrusive rock masses 

appear to have been injected along all 3 sets of faults and it is possible, 

and indeed probable, that there may have been several periods of recurrent 

movement along some or all of these faults.

Jointing - There appear to be two principal strike directions for joint planes 

in the volcanic rocks of the Deloro group; these are from 10* to 30* west of 

north, and from 60* to 80* east of north.
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ECONOMIC GEOLOGY

Ore Deposits of the Tisdale Group - More than a dozen profitably producing 

mines have been developed in the ore deposits of the Tisdale Group of rocks 

since gold was first discovered in them nearly 60 years ago; to the end of 

1966 these mines had produced gold valued in excess of $l,500,000,000 from 

more than 180^000,000 tons of ore with additional relatively minor values 

in silver; at the end of 1966, 7 mines were producing gold from rocks of 

the Tisdale Group, and l of these was also producing copper; to this date 

more than $400,000,000 has been returned in the form of dividends and bonuses 

to the shareholders of the various producing companies. The Porcupine camp 

is far and away the greatest gold producing district in the western hemisphere, 

and virtually all of its gold has come from the Tisdale Group of rocks.

Dr. W. A. Jones (1953* p.8) has described these ore deposits as follows

"The ore bodies of the area consist of quartz veins, stringer 
lodes and stockworks with associated hydrothermally altered and 
pyritized wall rocks. The veins occupy fracture systems which are 
related to local structures in the enclosing rocks. Quartz is the 
most abundant constituent but ankerite and calcite are commonly 
present. Tourmaline is a widespread accessory mineral and small 
amounts of scheelite are not uncommon. Pyrite is the most ubiquitous 
sulphide but pyrrhotite, chalcopyrite, galena, sphalerite and arseno 
pyrite are present in many localities. Megascopic and microscopic 
study of the veins indicate successive fracturing accompanied by new 
generations of quartz and carbonate. The sulphides are late in the 
history of vein formation and gold is apparently the latest metallic 
mineral. Hydrothermal alteration is evident in many localities where 
the wall rocks have been transformed to a schist consisting of grains 
of quartz, carbonate and white mica.

The broader structural relationships of the producing mines may 
be sub-divided into:

(l) Fracture systems in and near porphyry stocks where:

(a) Anticlinal arch of lavas on the north limb of main syncline 
is intruded by several stocks of quartz-feldspar porphyry. 
(Mace, Moneta, Hollinger, Mcintyre and Coniaurum Mines);

(b) Lavas and sediments on south limb of syncline, truncated by 
Keewatin-Timiskaming unconformity and by a fault, are 
intruded by porphyry stocks. (Dome, Preston East Dome and 
Paymaster Mines).
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(2) Fracture systems in competent lava flows on south limb of main 
syncline west of change in pitch and a short distance north of 
an overturned anticlinal structure. Fractures in competent 
andesite horizon which is intruded by narrow tongues of porphyry 
and is bounded by talc-chlorite schist horizons. (Buffalo Ankerite, 
Aunor and Delnite Mines).

(3) Fracture systems related to contact between Keewatin lava flows and 
Timiskaming sediments.

North, overturned, limb of main syncline in northeast portion 
of producing area. Fractures in Keewatin lavas and Timiskaming 
sediments (Hugh-Pam, Broulan Reef, Bonwhit, Hall nor, Pamour and 
Hoyle Mines)."

The geology of the mineral deposits in Tisdale township has been 

described by 3. A. Ferguson (1964) and associated geologists; in this report 

Dr. A. T. Griffis (pp.90-91) describes the copper ores at the Mcintyre mine 

as follows:

"These were found by the writer during the course of a recent 
geological study of the mine and are v/ithin 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."

"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."

Ore Deposits of the Godfrey Group - This group of volcanic and associated rocks 

lies west of the Grassy-Mattagami fault and occupies the northwest part of 

Bristol township, the northeast part of Carscallen township; the eastern part of 

Robb township; it is bounded on the west by a large intrusive complex ranging
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from gabbro through diorite to granitoid rocks of various compositions and 

textures; to the south it appears to be in fault contact with greenstone 

flow rocks similar to those of the Deloro Group; it probably extends northward 

to underlie most of Loveland and Macdiarmid townships though paucity of 

outcrops there makes this conjectural.

Little data is available on the nature of the volcanic rock

sequences in the northern part of Kidd township; however, from what can be seen 

in a very few scattered outcrops and inthe core from a number of drill holes, 

these rocks bear a greater resemblance to those of the Godfrey Group than they 

do to those of either the Tisdale Group or the Deloro Group.

The Godfrey Group of rocks consists of an intercalated sequence.of the 

following rock types:

(1) intermediate to mafic pillowed lava flows commonly showing narrow 

well-developed flow breccia tops;

(2) massive, fine-grained to porphyritic rhyodacites, probably of 

ignimbritic origin.

(3) ashfall pyroclastic rocks, ranging from very coarse massive agglomerates 

to fine-grained, w^ll-bedded tuffs;

(4) interbedded conglomerate, greywacke and argillite;

(5) volcanic intrusives, including andesitic and rhyodacitic dikes,

sills and plugs.

This sequence strikes roughly north-south and dips to the east with 

the tops of the strata facing generally in that direction; variable planar 

schistosity in these rocks generally strikes roughly east-west. They are cut 

by offshoots from the huge intrusive complex to the west in the form of dikes,
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plugs and stocks of gabbro, diorite and various granitoid rocks; some of 

the latter are porphyries very similar lithologically to certain of the 

volcanic intrusives, and the two types cannot be accurately distinguished 

in the field. The large number of small intrusive bodies, of both volcanic 

and plutonic origin, and their lithologic similarities to the rocks of the 

layered extrusive sequence, makes accurate detailed delineation of the 

stratigraphy of the latter an almost impossible task.

Three base metal mines producing copper and zinc were in operation, 

in 1966, in ore deposits of the Godfrey Group of rocks; they are on the properties 

of Canadian Jamieson Mines, Ltd. and Irvington Mining Company Ltd. in Godfrey 

township, and of Kam-Kotia Mines, Ltd. in Robb township. Hogg (1954*P-30) has 

described these mineral deposits as follows:

"At all the localities mentioned, sulphide mineralization occurs 
in an interbedded series of rhyolitic and andesitic volcanics in 
which the rhyolite forms lenticular bodies exhibiting both intrusive and 
extrusive characteristics. Rhyolite is in all cases the principal host 
rock for sulphide mineralization.

"Specimens of massive sulphide from the Godfrey Lake area and the 
Jamieson property closely resemble specimens of massive sulphide from 
the Kam-Kotia mine. Chalcopyrite, pyrite, pyrrhotite, and sphalerite 
occur in that order of abundance. Chalcopyrite, pyrrhotite, and 
sphalerite occur in sugary grains and narrow irregular veinlets. They 
are always accompanied by a small amount of quartz that forms a network 
interwoven throughout the sulphides. Pyrite is generally present in 
larger masses, often showing concentric and radiating structures. It 
is fractured and veined by quartz and other sulphides. Only low values 
in gold accompany the sulphides.

"On the Jamieson property, and in the Godfrey Lake area, the intrusive 
most closely related in location to the sulphide deposits is Matachewan 
quartz diabase, which forms dikes striking parallel to the zones of 
mineralization. This close association between sulphide mineralization 
and diabase has naturally caused speculation as to their possible genetic 
relationship. In the Godfrey Lake area, the zone of sulphide mineralization 
parallels a diabase dike for more than half a mile. No stringers of massive 
sulphide occur in the lavas where they have been altered and baked by the 
diabase - a distance of about 100 fe'et from the dike. Although it is true
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that the zone of sulphide mineralization is parallel to the dike, 
individual lenses are generally oriented in the direction of 
regional shearing, almost at right angles to the strike of the 
diabase. It seems probable that the diabase was introduced into 
a zone of disseminated sulphide minerals, which were caused to melt 
and migrate away from the dike, forming a more concentrated deposit 
outside the area of baking and alteration."

Also the Texas Gulf Sulphur Company's Kidd Creek mine situated

on the north half of Lot 3j Concession 5* Kidd township, was in readiness 

for the production of copper, zinc and silver at the end of 1966. Here, 

striking roughly north-south and dipping very steeply east, is an intercalated 

series of andesitic lava flows and rhyodacitic pyroclastic rocks including 

very coarse, massive, highly siliceous agglomerates and fine-grained, somewhat 

schistose, highly graphitic tuffs. Massive to disseminated sulphide mineralization 

is confined almost entirely to the pyroclastic rocks, and consists mainly of 

quite variable proportions of pyrite, sphalerite and chalcopyrite with minor 

amounts of galena, covellite, pyrrhotite, native silver and possibly bornite, 

tetrahedrite and other copper sulphide ore minerals.

Mineral Deposits of the Deloro Group - Gold - has been produced in some quantity 

from two deposits in the Deloro Group of rocks vo.thin the map-area; these are 

the Faymar mine in Deloro township and the DeSantis mine in Ogden township; 

however, there is no record that the operating companies had ever paid dividends 

or bonuses based on profitable production at either property. Considerable 

underground exploration for gold has also taken place at the McEnaney property 

in Ogden township and the Carshaw and Malga properties in Shaw township. 

Generally, in the rocks of the Deloro Group, gold occurs:

(1) in lensing quartz and quartz-carbonate veins in sheared volcanic rocks 

in the general vicinity of sialic .porphyry dikes;

(2) in quartz stringers which appear to occupy tension fractures of no

great lateral extent near the contacts of some greenstone flow rocks 
and in some porphyry dikes;
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(3) in coarse cubic pyrite associated with secondary quartz vein

material which impregnates and cements fractured and brecciated 

cherty banded iron formation units.

(4) in quartz-carbonate stringer and veinlet stockworks in zones of 

intense carbonate alteration of the volcanic rocks.

Rocks of the Tisdale Group have been hosts to the greatest gold 

deposits in the Western Hemisphere. Just a few hundred feet to the south, 

across the Porcupine-Destor fault zone, no commercial gold deposits of 

proven merit have as yet been found in the rocks of the Deloro Group despite 

an intensive search for the same extending over a period of more than 50 years. 

It has been commonly assumed that the hydrothermal solutions responsible for 

the gold-quartz-vein deposition in the Porcupine camp were genetically related 

to the younger (Algoman?) granitoid intrusive masses in the surrounding region; 

yet the latter have a much closer spatial relationship to the Deloro Group than 

they do to the Tisdale Group.

It has been generally understood by geologists for more than 20 years 

that the Porcupine-Destor fault zone is the most important regional structural 

feature with which gold deposits are associated in northeastern Ontario and 

northwestern Quebec; it appears to have been the main channelway for the passage 

of the siliceous and auriferous solutions from the loci of their origin to the 

sites of deposition of the gold-quartz-vein lodes; the latter were fracture systems 

related to local structures in intensely folded rocks closeto the fault zone. 

It is evident, therefore, that the rocks of the Tisdale Group would provide 

numerous suitable locations for the formation of gold deposits since they had 

been closely compressed and considerably sheared and fractured by at least 2, 

probably 3 and possibly 4 periods of folding, during the last of which they had been
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dragged a considerable distance along the hanging wall of the fault. On

the other hand the rocks of the Deloro Group, which had suffered only mild 

deformation in just one period of relatively gentle folding, probably offered 

few sizeable openings for the penetration of the auriferous solutions. In 

this connection it is interesting to note that all 5 properties, which have 

merited considerable underground exploration and development Tor gold in the 

Deloro Group, are located close to major faults which cut the rocks of this 

sequence. These fault zones then t^ould appear to offer the most likely locations 

where future exploration work for gold deposits might be successful. 

Nickel - deposits are known to exist at the old Alexo mine in Dundonald township, 

about 30 miles northeast of Timmins, and on the property of Texmont Mines, Ltd., 

in Bartlett township about 30 miles south of the Porcupine camp. Nickel 

mineralization is also known to occur on the property of the Canadian Johns- 

Manville Company, Ltd., in Munro township about 50 miles east of Timmins, and - 

in the northwest part of Whitesides township about 25 miles west 

of Timmins; glacial erratics (or "float") containing nickel and copper 

mineralization have been found in Loveland and Keefer townships about 25 

miles northwest and southwest respectively from the Porcupine camp. In 1964 

and 1965 nickel mineralization was found on a property held jointly by the 

Mining Corporation of Canada (1964), Ltd. and the Canadian Nickel Company in 

the northwest part of Langmuir township, and on the property of McWatters 

Gold Mines, Ltd., in the west central part of the same township. The latter 

.occurrence consists of massive to disseminated millerite (NiS, with Nis64-7^) 

and pyrite in an ultra-mafic sill which is cut by a dike of siliceous felsite. 

In all the other occurrences noted above the nickel minerals are pentlandite 

and pyrrhotite enclosed in, or closely associated with, serpentinized ultra-
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mafic rocks which appear to be very similar in composition, structure and 

mode of origin to those found in Ogden, Deloro and Shaw townships. So far 

as the writer is aware nickel sulphide mineralization has not as yet been 

found within the confines of these 3 townships; however, the occurrences in 

Langmuir are located no more than 4 miles from the southeast corner of Shaw 

and it is probable that similar mineralization will in future be found in the 

latter and adjacent townships.

Other Base Metal.s - Apart from trace amounts of chalcopyrite and galena which 

have been reported as occurring in quartz stringers and veinlets in a few 

gold showings, no occurrences of base metals are known in Ogden, Deloro and 

Shaw townships. It must be emphasized, however, that much of the terrain in 

which bedrock is exposed is covered by patented ground and the exploration work 

done thereon by which the patents were acquired was almost exclusively directed 

towards the search for gold. Except on a very few properties little serious 

exploration work using modern methods appears to have been done in efforts 

to locate base metal sulphide mineralization. The Deloro Group of rocks 

cannot be regarded as particularly unfavourable hosts for such ore-deposition. 

At least 75 percent of the surface of the three townships is mantled by glacial 

debris and it is entirely possible that this has effectively obscured the 

presence of valuable concentrations of base metals.

Asbestos - deposits are known to occur at 2 localities in the map-area; 

one is on claim P.8709 in the central part of Deloro township; the other 

also in Deloro, is on claim P.6886 in the east-central part of the township. 

Small amounts of asbestos were first produced from these deposits in 1917 and 

the^iave been subjected to intermittent exploration and development efforts since 

that time. The chrysotile occurs in narrow, cross-fibre veinlets and stringers 

in massive serpentinized ultra-mafic rocks; in places the veins form closely
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spaced reticulated networks, elsewhere they may occur singly and be very 

widely separated; the latter are not uncommonly seen in many exposure of 

ultra-mafic rocks throughout the map-area. Probably less than 10 percent of 

the serpentinized ultra-mafic rock masses underlying Ogden, Deloro and Shaw 

townships is exposed at the surface, the remainder being covered by overburden; 

relatively little effort has been expended here in probing below the glacial 

debris for commercial asbestos deposits, though the indications are that such 

work stands a good chance of being successful.

Magnesite - was noted by Burrows (1924, p.39) to occur in the southern part 

of Deloro township as veinlets in a band of serpentinous carbonate. The 

commercial possibilities of this mineral in the Porcupine district were first 

recognized by Dr. A. T. Griffis in 1959. It forms as a secondary alteration 

product of serpentinized ultra-mafic rocks, in association with talc, quartz 

and minor hematite. On claims P.21349 and P.2516? in the south-central part of 

Deloro, variable proportions of these minerals have almost completely replaced 

the original serpentinite in an outcrop area about 1400 feet long and 300 feet 

wide. Samples taken from this zone have yielded assays ranging from 15-4^ to 

34.1/a MgO with only very minor amounts of CaO, commonly less than 0.1^. The 

deposit is owned by Canadian Magnesite Mines, Ltd.

Carbonate alteration is a common feature of the ultra-mafic rock 

masses of the area, and it is probable that additional magnesite deposits exist 

within the map-area under the mantle of glacial debris.

Iron - The great majority of the banded iron formation units in the Deloro Group 

of rocks are much less than 100 feet thick and not more than 2000 feet long; 

most contain probably less than 30 percent of concentratable iron ore minerals
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and these have suffered at least minor sulphur metasomatism in many exposures. 

Certain of the larger iron formation units in Shaw township might conceivably 

be of sufficient size and good enough grade and quality to make concentrating 

iron ore if it was not for the fact that they dip under volcanic rocks, 

at angles of as much as 45 0 , so that only modest tonnages could be mined by 

open-pit methods. Nevertheless somo of the iron formation units horo nay 

provide possible future sources of beneficiable iron ore.

DESCRIPTIONS O? PROPERTIES 

Ogden Township

In his report on Ogden township Hawley (1926) mentioned a number 

of claims which have since been cancelled; the mineral occurrences on these 

are briefly described below:

On the outcrop which lies roughly 2000 feet due west of the 

north end of Meadow Lake, a 2-foot quartz vein occurs in rusty grey sericite 

schist and greenstone; according to Hawley (1926, p.26):

"It extends for a length of 150 feet and dips steeply south. The 
wall rock has been mineralized with large cubes of pyrite. A shallow 
shaft has been sunk on the vein, and 200 feet of diamond-drilling have 
been reported as completed. The cores are said to have yielded fair 
assays, although no native gold was observed."

A large outcrop of serpentinite lies 1300 feet north of the west 

end of the Paradis Creek fault, and cuts up through green schistose volcanic 

rocks; according to Hawley (1926, p.27):

"Two chains to the south of the contact, in carbonated schist, 
a lensing quartz vein 400 feet long and one to two feat wide occurs, 
carrying sparse sulphides and some tourmaline. A 20-foot pit has 
been sunk on this vein. No outcrop of porphyry was observed in 
this vicinity. Whether contact action of the Haileyburian intrusive 
and that during its later alteration to serpentine might account for 
this vein is not known."
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Of the outcrop which lies about 1600 feet north of claim T.R.P. 812 

and about 400 feet west of the old power line, Hawley (1926, p.28) reports:

"Two 15-foot bands of green, rusty-weathering carbonate schist 
with a chromiferous mica occur in dark Keewatin greenstones. 
Through the carbonate rocks, lensing quartz carbonate veins occur. 
The adjacent schists are impregnated with disseminated pyrite, 
similar to the Owen Acme veins, which are almost along the strike. 
The veins have many large inclusions of schist which are also 
mineralized. Tourmaline was observed with the quartz, but no 
native gold. Two pits have been sunk arid some trenching has been 
done on the property."

Some twenty odd years ago, Wasu Porcupine Mines, Limited, investigated 

the area surrounding this outcrop with seven diamond drill holes, totalling 

more than 6000 feet; no assay values were reported from this work.

Kenilworth Mines Limited

This company was incorporated in 1962; it acquired the following 

claims in Ogden and Deloro townships: P.11483, P.8948, P.8949, P.11344, 

P.9044, P.8061, P.8852, P.8060, P.8595, H.R.939, P.S594, H.R.938, H.R.1008, 

H.R.937, H.R.1007. Parts of this property originally belonged to Hayden Gold 

Mines, Limited, which was incorporated in 1912; a shaft was sunk in 1915 and 

between that year and 1930 the property was under operation at various times; 

the vertical shaft reached a depth of 719 feet with levels established at 

100, 200, 300, 400, 550 and 700 foot depths; about 2300 feet of lateral work 

and 10,000 feet of diamond drilling were done. Subsequently the property was 

acquired by Naybob Gold Mines, Limited, which was incorporated in 1934; ift- 

•1934; in 1943 the name was changed to Naybob Mines, Limited, and again in 1945 

to Naybob (1945) Gold Mines, Limited. The total development work done on the 

property to the end of 1947 was as follows:

(a) vertical, 3-compartment shaft to a depth of 1,347 feet with additional 

levels at 825,950, 1075, 1175 and 1275 foot depths.

(b) 23,467 feet of drifting.
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(c) 8,566 feet of cross-cuts.

(d) 8,370 feet of raises.

(e) roughly 15,000 feet of surface diamond drilling.

Between 1932 and 1948 there was intermittent production from the property 

totalling 247,146 tons of gold ore having a gross value of 1,843,425 dollars. 

In 1941 Naybob Gold Mines, Limited, paid dividends totalling 190,912.36 dollars. 

Kenilworth Mines, Limited, dewatered the old workings to the 800-foot 

level and did some underground exploration and development work; this company 

also acquired the old Coniaurum mill near Schumacher and hauled roughly 50,000

tons of material from the mine by truck for processing; about half of this rock
* 

came from the underground workings, the remainder was taken from surface dumps

left from previous operations; roughly 2,000 ounces of gold were recovered from 

this material; the program was suspended in the winter of 1964-65. 

Geology - The rocks exposed on the surface of the property include a series of 

intercalated tuffs, carbonate-chlorite schists and andesitic flows, cut by dikes, 

sills and small plugs of quartz-feldspar porphyry and'by diabase dikes. The 

volcanic rocks strike roughly N70 0W. and have steep dips; east of the Murphy- 

Ogden fault they are predominantly tuffs and schists; west of this fault they 

are predominantly mafic flows.

The western extension of the Porcupine-Destor fault passes through 

the property just south of the underground workings. Immediately north of this 

fault there is a band of pillowed andesites cut by feldspar porphyry dikes and 

by a pattern of silicified and mineralized zones, the whole being 250 to 300 feet 

wide and known as the south ore zone. Immediately north of the latter lies a 

series of sheared and altered rocks, referred to on the mine plans as serpentinite, 

which varies in width from 400 feet on the 300-foot level to 800 feet on the 700- 

foot level, and trends generally east-west; it is apparently wedge-shaped with 

the north contact dipping 800N. and the south contact about 60 0S; it includes 

zones of sheared, brecciated and partially serpentinized acid to mafic volcanic
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rocks. Lying between the serpentinite and a series of thin-bedded tuffs to 

the north is a belt of highly carbonatized and chloritized volcanic rocks from 

150 to 300 feet wide, known as the north ore zone, which includes numerous 

irregular zones of "green carbonate" alteration consisting almost entirely of 

coarse ankerite containing irregularly distributed bright green flakes, wisps 

and patches of the chromian mica, mariposite. This whole sequence of highly 

altered rocks is cut by a multitude of irregular, broken and twisted quartz 

veinlets and stringers. Along its south edge it is intruded by a persistent 

feldspar porphyry dike that widens westward into an oval shaped plug.

The silicified mineralized lenses in the south ore zone form a 

branching pattern which closely follows the serpentinite contact; they carry 

from 3 to 10 percent disseminated pyrite and arsenopyrite and have remarkably 

persistent gold values associated with the mineralization; however, except for 

rare small pods the grade is too low to make mineable ore, averaging about 0.08 

ounces per ton over minimum stoping widths; moreover mill records indicate a 

recovery of only 75^ to 8Q^ from this type of material.

The. north ore zone is contained within an area roughly 400 feet long 

by 100 feet wide which extends vertically from the 200-foot level to just below 

the 700-foot level, and is located along the northeast edge of the feldspar 

porphyry plug. The ore shoots were usually found in the ankerite zones and 

consisted of innumerable quartz stringers carrying free gold and a very little 

disseminated galena. In size the ore bodies ranged from snail lenses up to 300 

feet long by 17-5 feet wide by 350 feet high and had an average grade of 0.23 

ounces per ton; the mill recovery rate from this type of ore was about 97 per 

cent.

The possible extension of the north ore zone downward was investigated 

by 5 levels below the 700-foot level but no ore shoots were found; 6 holes were 

drilled downward from the 1275-foot level, but only one returned an inter-
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section of possible interest, which was 0.28 ounces across a true width of 8.6 

feet.

Kenilworth Mines, Limited, also acquired a 99 year lease on the 

following claims in Ogden township which belong to New Hope Porcupine Gold 

Mines Limited: T.R.P. 2524 to T.R.P.2526; P.17475; P.17494 to P.17500; H.S.805; 

H.S.953 to H.S.963; P.17849- This property formerly belonged to DeSantis 

Porcupine Gold Mines, Limited. A small amount of gold was produced in 1926 and 

again in 1933; in the period 1939-1942 the mine produced over 190,000 tons of 

ore with a precious metals content valued at roughly $1,350,000 dollars.

Two vertical shafts have been sunk on the property; one on claim

H.S.805 is 200 feet deep with levels established at 90-foot and 200-foot
9 

depths; the other on claim number H.S.961 is 1244 feet deep with/levels

established, the deepest being at 1175 feet. In addition the following 

development work has been done on the property.

(a) 10,711 feet of drifting.

(b) 5*716 feet of cross-cuts.

(c) 7,059 feet of raises.

(d) roughly 50,000 feet of surface and underground diamond drilling. 

In 1963 and 1964 Kenilworth Mines, Limited, partially dewatered and re-examined 

the underground workings.

Geology - Mapping of the underground workings indicated the presence of 3 

separate lava flows which strike roughly east-west and dip to the south at
4

about 50 0 with their tops facing in the same direction; from south to north 

these three flows may be described as follows:

Green carbonatized pillow lava - very bright apple green to honey- 
coloured, shows distinct pillow outlines near the top of the flow 
but is massive near the center; probably originally andesite but 
is now highly carbonatized;
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Light brown massive pillow lava - shows pillow outlines near the top 
of the flow but is massive near the center; andesitic in composition.

Greenstone Schist - highly carbonatized, sericitized and schistose 
greenstone flow rock.

A thin band of tuff lies between the latter 2 flow units, and the lavas are 

cut by narrow dikes of quartz-plagioclase porphyry. A 100-foot wide diabase 

dike striking north-south cuts across all the preceding formations. 

There are three types of gold-bearing structures in the mine:

(1) flat quartz vein structures within the brown pillow lava and near 

its contact with the green carbonatized flow; these dip roughly 15 0 

north and appear to be tension-crack fillings of no great lateral 

extent; the best values were found where the quartz carried a large 

percentage of massive to finely disseminated crystalline pyrite; 

some visible gold was also seen as were very minor amounts of galena, 

sphalerite, chalcopyrite and scheelite;

(2) lenticular quartz veins in the interflow tuff beds, in places showing 

spectacular visible gold;

(3) silicified, carbonatized and tourmalinized quartz porphyry dikes.

Queensland Acceptance Corporation^ Limited
^

This company owns two patented claims, P.6782 and P.6779, which 

formerly balonged to Brunette Porcupine Gold Mines, Limited. The latter 

company explored the ground with 6 diamond drill holes, 4 of which penetrated 

bedrock; no assay values were reported from this work, but l hole intersected 

black graphitic argillites enclosing 2 massive pyrite sections which had core 

lengths of 5 feet and 20 feet.

E. O, Wise 

E.G. Wise owns 6 patented claims, T.R.P. 811, T.E.P. 812, P.26757,

P.26758, P.35991 and P.35594; the latter 2 have been explored by 3 diamond 

drill holes; no assay values were reported from this work, but some massive
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pyrite mineralization was reported from l hole of uncertain location.

Thomas Ogden Gold Mining Company Limited

This company owns 8 patented claims P.8383, P.8381, M.E.47, 

P.8384, P.8795, T.R.P. 1407, T.R.P. 1995, H.R.1135. Of the rock outcrop 

area on claims M.E. 47 and P.8381, Hawley (1926, p.27) says

"carbonated pillow lavas, fragmental rocks, and a slaty 
tuffaceous rock are followed on the south by rusty-weathering 
grey carbonate schist. Two quartz veins occur in the latter, 
cutting the schist at a low angle and varying in width from 
one to three feet. These have many grey inclusions which have been 
largely replaced by quartz. They suggest porphyry inclusions. 
Small fresher quartz veinlets cut across the larger veins. The 
schist carries some sulphides, hut the major veins are only 
slightly mineralized."

The property has been explored by geological mapping and 6 diamond 

drill holes having a total footage in excess of 6400 feet. The best assay 

values reported from this drilling returned 0.22 ounces of gold per ton over 

a core length of five feet.

Estate of John Dalton

Charles Kean, as executor of John Dalton 1 s estate, is the registered 

holder of 8 patented claims T.R.P. 3854, T.R.S. 1023, T.R.S. 1022, H.R. 834, 

T.R.P. 3855, P.7247, P.8191, and T.R.P. 590. Of this latter claim, Hawley 

(1926, p.25) says

"On this claim a 15-foot band of rusty-weathering carbonated schist, 
extending for 150 feet east and west, has been heavily mineralized 
with pyrite. The mineralization resembles greatly that in several 
bands of iron formation farther south. A,shaft, 30 to 40 feet deep, 
has been sunk on the vein."

The property was extensively explored by Carlmac Gold Mines, Limited, 

with 33 diamond drill holes; the best values obtained from this work were 0.03 

ounces of gold per ton over a core length of one foot.
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The McEnaney .Gold Mines, Limited

This company owns 7 patented mining claims, H. R. 1000, H.R.925, 

M.E. 46, M.E. 45, H. R. 949, H.R. 948, M. E. 44. Hawley (1926, pp.23-24) 

has described this property as follows:

"One outcrop of Keewatin rocks occurs in the centre of this 
property. It consists of greenish-grey altered Keewatin volcanics, 
parts of which are still massive ellipsoidal lava, the rest being 
schistose. The rocks strike approximately east and dip steeply 
north. The southern half of the outcrpp is highly altered to 
carbonate schists. The nearest intrusive of Algoman quartz porphyry is 
on claim H. R. 1219, half a mile to the southeast.

"Quartz veins occur in the central and eastern portion of the outcrop. 
Near one of these a shaft has been sunk. Traced east from here, the 
vein cuts across the schistosity at a low angle. Sharp, offsets, due 
apparently to pre- and post-vein faulting, occur at two places. The 
veins range from a few inches to 18 inches in width. At a pit on the 
northeast, a schistose zone is impregnated with quartz over a width 
of 25 feet. Of this, 16 feet are of quartz, the rest schist. The 
veins may be traced here for a length of 160 feet. The wallrock is 
well mineralized with pyrite. Carbonate and some tourmaline are 
associated ivith the quartz. Samples of the main vein found on the 
mine dump carry native gold in banded, greyish-blue quartz.

"This property was first held by the Hollinger Reserve Mining Company, 
incorporated in 1911. In the second report by A. G. Burrows on the 
Porcupine gold area, carbonate rocks and dark-grey ankerite from the 
vein are described. In 1914 the property was worked for a portion of 
the year, and prior to 1922 the shaft had been sunk 300 feet and three 
levels opened up. In the fall of 1922 the mine was reopened. A winze 
was sunk to the 600-foot level by March, 1923, and 610 feet of drifting 
and crosscutting, and 3,400 feet of diamond-drilling was done. Crosscuts 
were driven on the 200- and 600-foot levels, and diamond-drilling on the 
main vein explored 1,500 feet across the formation to a depth of 900 feet.

"According to Corkill, the main vein on the 200-foot level occurs in 
a faulted zone 600 feet long. It is cut off at the west and east by 
faults. "Quartz in this vein ranged in width from three to four inches, 
averaging 15 inches for the entire length." Along the vein the rock is 
greatly schisted and mineralized with pyrite, which is practically barren. 
Blue quartz stringers, two to three inches in width, carry native gold.

"On the 600-foot level no veins were encountered carrying 20 cents 
per ton in gold, except the vein at the bottom of the winze which 
carried $1.26 per ton in gold across c. width of six feet at the 600-foot 
level, and 20 cents at the 850-foot level.



- 84 -

"Diamond-drilling revealed many well-schisted bands mineralized 
with pyrite, but carrying only 20 cents in gold per ton. The only 
promising rocks were the blue quartz stringers, and these are too 
small to be mined profitably. Reports that the ore dump on the 
surface ran $8.00 per ton in gold were not verified, assays of 
^2.26 to less than $1.00 being obtained."

Mabel S". Mitchell

Mabel S. Mitchell owns 3 patented claims, T. R. S. 1114, T.R.S. 1115, 

T. R. S. 116, which straddle the Ogden-Deloro townships boundary; these were 

staked in 1909 by two brothers John A. and William S. Mitchell, who also 

staked the property on which the Aunor mine was developed. Hawley (1926, pp.26-27) 

has described the mineral occurrences on these claims as follows:

"Claims P.7370, H.R. 871, and T.R.S. 1114 - These three claims contain 
bands of well-mineralized iron formation varying in width from 20 to 
80 feet. That in claim No. 7,370 is the largest. The iron formation 
consists of red and white cherts with iron oxides, hematite, and 
magnetite. The formations have been excessively brecciated, and many 
3-inch quartz stringers of short and irregular lengths are present. 
The fragments and cementing material have been well mineralized with 
pyrite and some chalcopyrite, the former occurring often as coarse 
cubes. Assays across the bands on claim P.7,370 have been reported 
as yielding good assays.

"On claims H. R. 871 and T.R.S. 1,114, the iron formation has been 
folded and curves from the northwest to the southeast. Where an old 
shaft has been sunk on the formation, solid pyrite, an inch or more 
in thickness, occurs along with more disseminated sulphides."

Galore Gold Mines, Limited

This company owns the following patented claims in Ogden and Deloro 

townships: P.22046 to P.22049, P.22146 to P.22149, P.20675 to P.20679, H.R.854 

to H.R.856, P.22150, P.22154, P.22116 to P.22121, P.22523 to P.22528, P.26457, 

P.26458, P.22530 to P.22533, P.22535 to P.22542. The only record of exploration 

work done on this property which is available to the writer is a rough surface

geological map at a scale of l inch equals 600 feet; this indicates that 12 
diamond drill holes have been put down on various' parts of the ground, however, 
no core logs or sampling data are available to the author for these holes.
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Claim P.7248

Hawley (p.25) has described exploration work done on this claim, 

as follows:

"On a small outcrop of carbonated, greyish pillow lava, several 
quartz veins, one and a half to three feet in width have been opened 
up by two pits. These are mineralized to a small extent with copper 
and iron pyrites."

Claim P.6984 

According to Hawley (1926, p.25):

"A small outcrop of foliated green schist on this claim is cut by 
6-inch stringers of quartz. These are reported to have assayed 
$1.60 per ton."

Claims T. C. 604 and T. C. 603 

Hawley (1926, p.26.) has described these claims as follows:

"On a small outcrop south of the No. 4 post of claim T. C. 603 are 
several irregular quarts veins in mineralized rusty carbonate schist. 
These are interbanded with finely crenulated, dark-grey schist. Lenses 
of mineralized carbonate schist attain a width of 15 feet. A 100-foot 
tunnel has been driven across- the strike of the schists, passing through 
a small carbonate zone. This failed to encounter any large veins."

Owens Acme Gold Mines, Limited

This company owns 5 patented claims, T.R.S. 1164* T.R.S. 1169, 

T.R.S. 1174, T.R.S. 1175, H.S.840. Hawley (1926, p.26) has described this 

property as follows:

"Claims held by this company of which Harry Owen, South Porcupine, 
is in charge, cover a portion of the large rocky ridge a mile and a 
half southeast of the McEnaney Mines.

"The rocks consist mainly of partly schistose Keewatin lavas. Acidic 
and basic lavas are present in about equal proportions. Associated 
with the latter are a few bands of iron formation which have in places 
been brecciated and mineralized with pyrite. Along the northern boundary 
are rusty-weathering carbonate schists containing abundant chromiferous 
mica. These are cut by narrow quartz veinlets with which are associated 
ankerite and other carbonates. Sulphides impregnate the green schist 
and quartzose bands.
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"Immediately to the south of the carbonate rock and at several 
other localities are narrow bands of sericite schist, whose 
association with the carbonate rocks and sulphides suggests an 
intrusive origin. They are probably dikes of Algoman age. On 
claim T.R.S. 1,175, a larger dike of porphyry, 60 to 75 feet wide 
in places, truncates green and grey Keewatin schists or follows 
along their strike. A short distance to the south of this is a 
reddish porphyry dike of aplitic character, consisting of orthoclase, 
albite, and quartz. This is cut by a stockwork of lenticular quartz 
veins in which small amounts of tourmaline occur.

"Assays showing small values in gold have been obtained in many of 
the veins on this property. Galena is associated with pyrite and 
ankerite on claim T.P..S. 1,164. Narrow stringers in the green schist 
of claim T.R.S. 1,164 have been reported as giving good assays, but 
they are of irregular occurrence. Sufficient development work has 
not been done to prove any deposits of value. Six pits have been sunk 
on lensing veins ranging from one to three feet in width. Three shot 
drill-holes have been drilled in the northern carbonate band."

Brabar Mines, Limited

This company acquired a group of 14 unpatented mining claims in 

Ogden township in 1964, which includes parts of ground previously investigated 

by Wasu Porcupine Mines, Limited. Magnetometer and electromagnetic surveys 

were carried out on this property in the Spring of 1965 by Brabar Mines, Limited.

Mcintyre Porcupine Mines, Limited

In 1934 this company acquired by staking and option a group of 73 

claims in the northwestern part of Ogden township, which extends westward 

from the DeSantis property to cover the area of the big bend in the Mattagami 

River. The ground was investigated by an electrical conductivity survey and 

7 diamond drill holes with a total footage in excess of 9000 feet. No gold values 

were reported from this work.

Hollinger Consolidated Gold Mines, Limited

This company in 1958 investigated a group of 13 claims, which 

straddled the Ogden-Bristol townships boundary between the 2 and 3 mile
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posts, with 4 diamond drill holes; 2 of these were short packsack drill 

holes less than 100 feet deep; the other 2 i^ere long holes totalling just 

under 2000 feet. All 4 holes intersected intercalated greywackes, argillites 

and arkoses cut by numerous quartz stringers and veinlets and sparingly 

mineralized with disseminated pyrite, pyrrhotite and traces of chalcopyrite. 

No gold values were reported from these holes.

Tex-Sol Explorations, Limited

In April, 1964, this company acquired a group of 9 claims in the 

southwestern part of Ogden township, which lies just southeast of the ground 

investigated by Hollinger in 1958. The property was investigated in 1964 

and 1965 by magnetometer and electromagnetic surveys and by 3 diamond drill 

holes with a total footage of just' under 1100 feet. One of these holes returned 

3 non-contiguous 5-foot sections of silicified, brecciated soapstone 

each of which assayed 0.35 ounces of gold per ton.

Western Lands Occurrences

These occurrences are on patented claims P.7694 to P.7697, P.17798 

to P.17802, P.7956 to P.7958, P.13004, P.18161, P.18454, P.18475, P.21514 to 

P.21517, C. T. 5, P.H942, P. 11943, P.2476S, P.24769, P.7577, P.7578, P.6132, 

P.8605, P.8606, P.7666, P.7667, P-7987, P.16881, P.6723, P.6791, P.6792,

It has been explored by 13 diamond drill holes; the best values cut 

by this drilling were 0.07 ounces of gold per ton over a core length of 6 inches.
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Deloro Township

(Z j(t E. Allerston

to 
A. E. Allerston holds 7 patented claims, M.E. 20/M.E. 23 and

M.E.29 to M.E.31 which formerly belonged to Irvin Porcupine Gold Mines, 

Limited. There is apparently an old shaft of unknown depth in the west 

central part of claim M.E. 29. Ten diamond drill holes were put down in 

the northern part of claim M.E. 22 in order to test a narrow band of iron 

formation enclosed in acid fragmental rocks. The best intersection obtained 

in this work returned an assay of 0.29 ounces of gold person over a core 

length of three feet.

Aunor Gold Mines, Limited

This company was incorporated in 1939 and owns patented claims 

H.R.1246 to H.R.1248, T.R.S.828 to T.R.S.831, H.S.850, H.S.851, H.R.899 and 

H.R.909. To the end of 1963 the following development work had been completed 

on the property:

(a) 2 shafts,

No. l, vertical, 3-compartment, surface to a depth of 3*082 feet. 

No. 2, internal, inclined at 62*, 2-compartment, from a depth of 

2110 feet to a depth of 2,90? feet;

(b) 75,991 feet of drifting;

(c) 13,470 feet of crosscuts;

(d) 32,998 feet of raises;

(e) working levels below the bottoms of the shafts have been established 

through the use of the Delnite No. 3 winze;

(f) proven ore reserves were 1,193,000 tons averaging 0.35 ounces of gold 

per ton.

(g) the mine had produced 4,584,000 tons of gold ore with a gross value of 

56,029,000 dollars.
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The geology of the Aunor Mine has been described by 

B.S.W. Buffam in the C.I.M.M. Jubilee (1948) Volume 

"Structural Geology of Canadian Ore Deposits" (p. 507-515). 

Romfield Building Corporation Limited

Buffalo Ankerite Holdings Ltd. held patented claims 

H.R.830, H.R.832, H.R.950 to H.R.952, P.24590, P.8269, H.R.1138, 

H.R.1139, P.8271, P.8272, P.9856, M.E.57 to M.E.62, H.R.926, 

P.8276, H.R.906, H.R.900 to H.R.904, P.7406, P.7407, T.C.610, 

T.C.611, H.R.823, P.7426, M.E.67, P.7413, M.E.57 to M.E.59, 

and L.O.336. The company T s name was changed to Romfield 

Building Corp. Ltd. on July 21, 1964. At the end of 1952 the 

following development work had been completed on the property 

by Buffalo Ankerite Gold Mines Ltd. which was renamed Buffalo 

Ankerite Holdings Ltd. in September 1962.

(a) Eight shafts, the main and deepest one extending to a 

vertical depth of 3,996 feet;

(b) 108,712 feet of drifting;

(c) 68,280 feet of crosscuts;

(d) 42,511 feet of raises.

Mining operations at the property were discontinued early in 1953 

because of the exhaustion of the ore reserves. The total .production 

from the mine was 4,951,862 tons of gold ore which had a gross 

value of 34,029,063 dollars. Total dividends paid by the company 

amounted to 2,763,008 dollars and 68 cents.

The geology of the Buffalo-Ankerite mine has been described 

by A.R. Kinkel, Jr., in the C.I.M.M. Jubilee (1948) Volume 

"Structural Geology of Canadian Ore Deposits" (p. 515-519).
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Canadian Magnesite Mines, Limited

This company was incorporated in 1962 and owns patented claims 

P.21222 to P.21226, P.21321 to P.21326, P.18049, P.21251, P.21252, 

P.10389, P.20613, H.R.1234, H.R.1235, P.12256, P.26673, 

P.21709 to P.217H, P.25168, H.R.1203 to H.R.1205, H.R.1089 

P.11118, H.R.1240, H.R.1087, H.R.1208, P.JL8691 to P.18693, P.21349, 

P.21350, P.25167, P.24470 to P.24473, P.21280, P.21279,
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P.22151 to P.22153, P.21676 to P.21678, P.22155 and P.22156.

This property was acquired, from Porcupine Southgate Mines, Limited, 

in April, 1964. During 1945 and 1946 the latter company explored the property 

extensively for gold; an excellent detailed geological map of the claims was 

prepared by Charles Longley, and 26,603 feet of diamond drilling were completed 

in 29 holes; no ore zones were found. In 1959 Nicolet Asbestos Mines, Limited, 

held an option on the northern part, of the property and completed some ex 

ploration work, including drilling^ before dropping the option.

In 1959j while making a private study of magnesite prospects in 

Ontario, Dr. A. T. Griffis examined the occurrences on the property which 

were first noticed by A. G. Burrows in 1911. Initial sampling and testing were 

encouraging and as a result Canadian Magnesite Mines, Limited, was formed to 

develop the deposits.

The property is underlain by a sequence of intercalated greenstone 

and rhyodacitic flows and pyroclastic rocks which have been variably carbonatized, 

chloritized and sericitized. Rock exposures are generally poor except on claims 

P.18693, P.21349, P.2516?, and the northern parts of P.21279 and P.21280; 2 long 

north south trending faults cut across this part of the property a little less 

than a mile apart, and here 3 sizeable masses of altered ultra-mafic rocks 

project into the volcanic rocks from the fault zones. Their original character 

is not now discernible as they have been extensively altered to variable 

proportions of serpentine, chlorite, talc, carbonate, magnetite, hematite, etc.; 

the northern mass is poorly exposed but appears to be a sill-like body up to 

900 feet wide trending about N70 0W for .a distance of roughly l mile between 

the 2 faults; the southern mass appears to bs an irregular plug, perhaps 2000 

feet in diameter, bounded by the western fault and projecting into volcanic rocks 

to the northeast; the central mass appears to be a sill-like body roughly 500 feet

wide which projects from the eastern fault into the volcanic rocks for a distance
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of 1/2 mile to the west; it is well-exposed in the central parts of claims 

P. 21349 and P. 25167; here in an outcrop area roughly 1400 feet long and 300 

feet wide the original rock has been completely altered to a granular mass 

of talc, carbonate and minor hematite which is cut by numerous closely spaced 

quartz veins from less than an inch up to 2 foet in thickness. Similar 

alteration of the northern mass is evident en the outcrop in the north central 

part of claim P. 2516?. The carbonate mineral is magnesite with a negligible 

content of lime (CaO), usually less than 0.1 percent. Assays of numerous 

samples of the talc-carbonate rock have yielded returns ranging from 15-4^ 

to 34*1^ soluble (MgO); the total iron content appears to be about 5.5^ FeO

Mr. Ross D. Lawrence, P. Eng., has reported on the property as 

follows :

"Extensive outcrops of carbonate rock in south central Deloro 

township carry 45 to 60 percent magnesite with talc, quartz and hematite. 

Surface mapping of these outcrops and examination of old drill cores indicates 

that two favourable zones exist with a potential of at least 150,000 tons per 

vertical foot.

Limited analyses and testing have shown that a concentrate can be 

made which on dead-burning would contain 90 percent MgO. Further up-grading 

may be possible."

Clucas Eooker Gold Mining Company Limited

This company owns 2 patented claims H. P.. 844 and H. R. 845. Burrows 

(1924, p. 81) has reported on this property as follows:

"Surface work was done during 1923 on the Bookcr claim, H. R. 844, 
in Deloro township. A narrow dike of porphyry from two to twelve 
feet in widt h intrudes a rusty-weathering schist. The porphyry 
strikes N SO 0 E and dips 80 0N. Visible gold has been found at a 
number of points in -the schist near the contact with the porphyry. 
Numerous stringers of replacement quartz, striking with the schist,
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occur along the dike, being exposed by a series of pits and trenches. 
The schist carries finely disseminated iron pyrites and a little 
galena, and also contains much ankerite."

A surface map of this property indicates that the showings were extensively 

channel-sampled, the best assay yielding 0.23 ounces of gold per ton over 

a width of 4 feet.

Patten Porcupine Mines, Limited

This company was incorporated in 193? and owns patented claims 

P.10671, P.11477 to P.11480, H.H.866, H. R. 867, T.H.P.2761, P.11311, ?.11312, 

P.11363, P.11364, H.H.1123, P.11466, P.11467, P.10911, P.10912, P.9259, P.9260, 

P.8915, H.K.867, K.H.1077 P.11290, P.11050 to P.11054, P.11030, P.11063, P.11256, 

P.11046 to P.11048, P.9657, P.9758, P.10878, P.11064, and P.11C53.

5 mineralised zones have been explored by diamond drilling and some 

surface trenching on this property, gold values were found by drilling in 

just one of these zones, which is located on claims K.H.1077 and P.11478; it 

consists of a brecciated cherty banded iron formation unit roughly 1000 feet 

long and averaging about 25 feet wide, which is locally mineralized with 

disseminated to massive pyrite and pyrrhotite; gold values were found scattered 

irregularly throughout the zone and not confined.to any one particular, 

continuous horizon in it; the zone was tested by 17 drill holes with the values 

obtained averaging 0.06 ounces per ton over an average width of about 15.3 feet.

Delcore Porcupine Mines, Limited

This company was incorporated in 1944 and owns patented claims 

P.20279, P.10799 to P.10801, P.11071, P.11075, P.10624, P.10652, P.10653, 

H.R. 1223, H.E.1224, H.H.1228, H.R.1229, P.11076 and P.11085. Former owners 

of this property include Concordia Gold Kines, Limited, and Acordia Gold Mines, 

Limited.

Development wsi*k done on the ground includes a considerable amount of 

diamond drilling -, and a shaft sunk on the west-central part of claim P.10800
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to a depth of 158 feet, with about 250 feet of lateral work on the 125-foot 

level. The property is underlain by poorly exposed and variably sheared and 

altered greenstone flow rocks with minor intercalated interflow pyroclastic 

units; the volcanic rocks are cut by a large diabase dike which trends north 

westward across the property. 2 gold-bearing zones have been located, both 

striking north-south; one is situated in tha shaft area, the other lies some 

15CO feet to the east on claim ?,11076. In both zones free gold occurs in 

ramifying quartz stringers erratically scattered through sheared and carbonatized 

lavas. Some drilling was done by Delcore in 1944 and 1945, but the results of 

the same are not available to the author.

Delnaur Gold Xincs^Limited

This company was incorporated i:i 1940 and owns patented claims 

P.7902, P-9129, P-7929 and P.7923. The Porcupine-Destor fault traverses 

the southern parts of claims P.7929 and P.7928. In 1938 Martin-I-IcNeely Mines, 

Limited held an option on the property and completed 1500 feet of diamond 

drilling. Delnaur put down 5 diamond drill holes in 1940 and 1941 totalling 

3000 feet. Stripping and trenching in the northeast corner of claim P.7928 

and the southeast corner of P.9129 revealed quartz stringers and veins in 

chlorite-carbonate schists, the former containing minor pyrite and chalcopyrite, 

the latter well-mineralized with pyrite. Gold values as high as 0.35 ounces 

per ton over 7.5 foot widths have been reported, from the walls of some trenches. 

The best values obtained in drilling were 0.04 ounces per ton over a core length 

of two feet.

Delnite Mines, Limited

This company was incorporated in October, 1934, and owns patented 

claims P.7970, P.7969, H.R.941, P.7341, T.U.S.823, K.P..1001, H.B.1C02, and 

T.R.S.826. At the end of 1963 the following development work had been completed 

on the property:-
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(a) 3 shafts:

No. l, vertical, 2 compartments, surface to 391 feet depth. 

No. 2, vertical, 3 compartments, surface to 3,030 feet depth. 

No. 3j vertical, 4 compartments, from a depth of 2,888 feet to a 

depth of 5,395 feet.

(b) 93,046 feet of drifting

(c) 47,048 feet of crosscuts.

(d) 61,010 feet raises.

(e) broken ore reserves were estimated at 8,659 tons.

(f) to the end of 1963 the mine had produced'3,737,121 tons of gold

ore with a gross value of 31,980,950 dollars. 

Production ceased and the mine was closed down in September, 1964-

The geology of the Delnite mine has been described by R. B. Taylor 

in the C.I.M.M. Jubilee (1948) Volume "Structural Geology of Canadian Ore 

Deposits" (pp.504-507).

Dictore Porcupine Gold Mines, Limited

This company, which apparently is now defunct, formerly held 

patented claims T.P..S. 1113, H.R.870, H.R.871, P.20480, H.R.1078, H.R.1079, 

K.R.857, K.R.860 and P.21750. Previous operators had uncovered a number of 

mineralised quartz veins and 2 silicified shear zones on claims K.R.870, 

H.R.871 and T.R.S. 1113; the quarts veins vary from 6 inches to several feet 

wide, and are sparsely mineralised with pyrite, pyrrhotite and traces of 

chalcopyrite; they have been tested by stripping, trenching and one 45 foot 

shaft on claim K.R.870; grab samples of vein material are reported to have

assayed 0.04 ounces of gold per ton; the silicified shear zones are from
abundant"^ v 

12 to 60 feet wide and are sparsely to/ mineralised with pyrrhotite, pyrite,

minor arsenopyrite, and traces of chalcopyrite; they have been tested by 

trenching and one 30 foot shaft on claim H.R. 871; no results of sampling
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are available to the author.

Bictore is reported to have put down 3 drill holes of uncertain 

location and unknown length on the property; the best assay val" j returned 

from these appears to have been 0/23 ounces of gold per ton over a 5-foot

core length. p. H. Du val

This property consists of 7 patented claims P.8641j K.H.1080 to 

H.li.1082, H.3.1084, H.H.1114, K.1^.028, which formerly belonged to McLaren 

Porcupine Gold Mines, Limited. 3 types of mineralized zones containing gold 

values have been found on this property:

1. Quartz veinlets, stringers and stockworks in porphyry dikes along their 

contacts5 commonly the gold values are too erratic and the veinlets too 

narrow to make these of commercial interest; however, in the northwestern 

part of claim H.R.1080, an open cut roughly 50 feet by 50 feet by 60 feet 

deep was developed on a small, pipe-like stockwork of quartz stringers 

in a porphyry TInoset: , and is reported to have produced 9000 tons of 

material grading 0.16 ounces of gold per ton;, from the bottom of the open 

cut some 125 feet of drifting and crosscutting were done on the 60-foot 

level; the area surrounding the open cut is criss-crossed by 10 diamond 

drill holes totalling 4500 feet in length; one of these cut a 28-foot 

section, directly under the pit and 100 feet below its bottom, which is 

reported to have returned an assay of 0.39 ounces of gold per ton.

2. Several quartz vein showings have been developed by trenching on the
\ i 

property, the most prominent being a 2-foot wide quartz bein on claim

K.E.828 which closely associated with a steeply dipping porphyry dike; it 

strikes N2G 0W z~.~ has been traced for some 300 feet on surface by shallow 

trenching, and to a depth of 60 feet by one 5 foot by 7 foot shaft; assays 

reported from this shaft averaged 0.80 ounces of gold per ton, but this

probably represents only the best of the results obtained; this vein was
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investigated by only one 250-foot diamond drill hole, which showed it

to be 10 feet wide but returned only low gold values.

3. Two carbonate zones, 500 feet apart, from 20 to 90 feet wide, at least 

2000 feet long, striking N?0 0V/ with very steep north dips, ^crcss claims 

H.E.1080 and H.li.1081; these are yellow-brown ankerite zones cut by 

reticulated systems of quarts stringers and veinlets and commonly showing 

the green chroniian mica, fuchsite; they have been explored by shallow 

surface trenching and more than 5500 feet of diamond drilling in 11 holes, 

none of which returned nore than very low gold values over very narrow 

widths.

Some 3600 feet of diamond drilling in 6 holes was done to cross- 

section drift-covered parts of the property; nothing of commercial interest 

was found in any of these.

Jasper- Porcupine Mines, Limited 

This company was incorporated in 1940 and owns patented claims'b
T.E.P.687, T.H.P.688, P.8627, P.8638, H.R.1132, H.R.940, which formerly be 

longed to Skynner Lake Gold Mines, Limited. The most easterly claim of this 

group, H. P*. 940, adjoins the west boundary of Delnite Mines, Limited. A size 

able outcrop area is present on this claim just south of Skynner Lake, else 

where the property is almost completely mantled by glacial debris. Exploration 

work appears to have been concentrated on this claim in efforts to locate 

possible westward extensions of the Delnite orebodies. During 1936 4 diamond 

drill holes were put down having a total length of 2,492 feet. Skynner Lake Gold Mines 

Limited, put down 8 diamond drill holes having a total length of 6369 feet; 4 

of these were on claim H.E.941 which was subsequently purchased by Delnite. In 

1945 arid 1946 Jasper Porcupine Mines, Limited, put down 7 diamond drill holes; 

the total footage drilled on the property to the end of that program was 21,529

feet. No orebodies were located. The best intersection obtained assayed 0.36
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ounces of gold per ton over a core length of 2 feet.

Lynx-Canada Explorations, Limited

This company owns 10 patented claims, P.18043 to P.18056 and 

P.18060, and holds 4 unpatented claims P.60304 to P.6030?. These were 

tested in 1964 and 1965 by geological, magnetometer and electromagnetic 

surveys, and by some diamond drilling. No commercial mineralization was 

found as a result of this work.

Poi-cupine Gold Mines, Limited

This company was incorporated in 1937 and owns patented claims 

M.E.41 to 1-1.2.43 snd K.R.800 to H.B.802. The main showings are located along 

the boundary between claims H.P..800 and M.2*41 where, in carbonatite! andesites, 

there are at least 2 parallel shear sones which strike roughly east-west for 

at least 1000 feet, dip steeply north and show widths of from 20 to 60 feet; 

lying in these shears are a number of isolated quartz lenses, from 15 to 75 feet 

long ^nd 2 to 12 feet vri.de, which appear to be parallel to the schistosity in 

most cases; the quarts contains sparse pyrite and the adjacent schist is abundantly 

mineralised with the same mineral. The results of old scattered channel and 

grab sampling suggest that the quartz lenses and the immediately associated 

pyritized w.all rocks could grade from 0.15 to 0.30 ounces of gold per ton. Old 

sketch maps of the property show the locations of 7 diamond drill holes but logs 

and sampling data for these are not available to the author.

Minedel Mines, Limited

This company was incorporated in 1937 and owns patented claims K.H.894 

to H.R.897- The author does not have access to records of any exploration work 

done en this property.
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The Kakhodas Mining Company, Limited

This company, which was incorporated in 1938, owns patented ciains 

P.16294, P.8980, P.19962, K.R.1166 to H.R.1170, P.9745, P.8709, P.8415, 

H.H.1212, P.6098, P.20227, T.P,.P.5858, T.R.P.5857,P.21351,P.21352, P.20206 to 

P.20209, P.6097,?.20228, P.20889, and P.2021,9. It also at one time held under 

option the southwest quarter of the south half of Lot 7, Concession l, (Edwards 

claim) in Tisdale township; or. this claim former operators had sunk a 50 0 

inclined shaft to a vertical depth of 239 feet with a station cut at the 150-foot 

level; development i;crl: included 1774 'feet of drifting, 341 fciet of crosscuts 

and 215 feet of raises; in the period 1940 to 1942, 44,028 tone of gold ore with 

a gross value of 252,792 dollars were produced from these workinge and shipped 

to the Faymar mill.

Faymar Porcupine Gold Mines, Limited, was incorporated in July, 1935, 

and owned, patented claims H.R. 1166 to H.R. 1170, which were subsequently acquired 

by Nakhodas. The following underground development work was completed on these 

claiir s c

(a) one vertical, 3-ccmpartment shaft, 677 feet deep on claim H.H.1169;

(b) one wins3, 2-compartment, inclined 67 0 south, collared 400 feet north 

of the shaft on the 600-foot level, runs for an inclined distance of 

510 feet.

(c) levels were established at 225-foot, 350-foot, 475-foot, 600-foot and 

1050-foot depths.

(d) 3*840 feet of drifting; 2,882 feet of crosscuts, and 1,213 feet of raises. 

In the period 1940 to 1942, 119*181 tons of gold ore having a gross value of 

853*292 dollars wras produced from these workings; average stoping width appears 

to have been about 5 feet.
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The five claims are largely covered by swampy muskeg and underlain 

by greenstone flow rocks. In the east-central part of claim K.R.1169 there 

is one fairly large outcrop of andesite which is cut near its ncrthwc^c. side 

by a 60-foot wide feldspar porphyry dike striking r?60 0E. Along the south 

contact of this dike the greenstones have been considerably sheared, chloritized 

and sericitized; a persistent quarts vein frcm l oo 8 feet wide and dipping 

50 s to 65 0 south is enclosed by the ^hear Lone, and has been traced for some 

1200 feet along its strike which parJLlelc uhat of the porphyry dike. Both the 

quarts and the adjacent sheared and altered andesite are fairly well mineralized 

by fine disseminated pyrite and contain variable quantities of geld. lying 

about 70 feet southeast of this main vein is a similar parallel v^in which, 

however, is much narrower and the accompanying shearing much weaker. The two 

veins are connected by small stringers and r;.':orsetail rt veinlets of quartz.

Kuch of the western section of the Nakhcdas property is underlain 

by a large mass of serpentinite, parts of which contain cross-fibre veinlets 

of chrysotile. Asbestos has been produced from a deposit in the eastern part 

of claim number P.S709, which was formerly known as the Bowman mine; according 

to D. F. Hewitt (Ontario Department Mines Industrial Minerals Circular leo. l, 

"Asbestos in Ontario^ 1950, page 2)

'•Prom 1923 to 1926 the Bowman nine in Deloro township operated by 
the Porcupine Asbestos Mining Syndicate produced 194 tons of chrysotile 
with a value of 599^336. This included a large quantity of select 
long-fibred chrysotile, which com:', nded a price of $690 per ton."

This material was produced from an open cut which is 130 feet long in a north- 

south direction, 50 feet wide and 60 feet deep, in the northeast corner of 

claim number P.8709.
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In the late 1940 ? s the -iakhodas property was under option to the 

Asbestos Corporation j Limited.., which conducted a magnetometer survey over 

claims P.8709, P.8125, P.8980, P.9745, P.19962, P.8415 and P.6098, and put 

down 12 diamond drill holes, 10 of which were vertical, with a total length 

of 2654 feet.

in "c/ne la'oe j.9^0"S une Laxnocias "^ropsr'c-y was again under op'c/i-on, 

this tine to Nicolet Asbestos Mine s;, Limited;, which carefully re-prospected 

all rock outcreps and completed ccm^ 60CG feet of diamond drilling on the 

property. Apparently only lew percentages of very-short-fibre asbestos were 

encountered in these drilling programs.

iiiiLS company was incorporated 3.11 j.9jiO as PaymasTier Co-'.^o-Lidaiied i--iLnes, 

Limited, its present name being acquired in April, 1964- It owns patented 

claims M.S.15, L.0.320 to L.0.322, H.R.903, P.7148, E.D.98, K.E.LCS5, H.R.1010, 

H.S.747 to K.S.749 and P.9932 in Deloro township. The geology of the Paymaster 

mine has been described by C. S. Longley in the Ontario Department of Mines 

publication P.R.1964 - 5 (pp. 101-105), entitled "Geology of Mining Properties 

In Tisdale Township, Porcupine Area.'-

Tho Philadelphia Mining Syndicates

^bout 450 feet north and ICO feet west of the 5-milc post on the 

Deioro-Shaw townships boundary, there is an old gently inclined adit, about 

100 feet long and perhaps 35 feet deep, sunk down the dip of a highly siliceous 

band of cherty iron formation by the above-named organization many years ago. 

The iron formation is reported to have contained gold values but no record of 

systematic sampling of the adit is available. The original patented claim lapsed, 

.but- in recent years was re-staked, and in 1966 was under option to Augdome

Explorations, Limited.
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I). J. Mascioli

This property consists o:? 3 patented claims H. F.361, H.F.362 

and H.?.363* Near the center of claim H.F.361 a 2-foot quarts vein., 

mineralised with pyrite., is enclosed in quartz-sericite-carbonate schists, 

and is exposed in a pit about k feet deep. A sample cut over the width of 

this vein is reported to have assayed 0.03 ounces of gold per ton.

Presdor Porcupine Mines (1941), Limited

This company owns patented claims K.H.824, H. R. 825, T.R.S.1303 

and 1.0.343. In the period 193& to 1939 14 diamond drill holes ware 

put down from the surface of this property, having a total length of 9,222 feet. 

In 1942 3 holes, having a total length of 3*515 feet., were drilled southward 

from a crosscut on the 1,050 foot level of Preston Mines, Limited, to cross the 

Presdor ground. No gold values are reported as having been intersected in 

these drilling programs.

This company owns patented claims P.8540, L.0.325, K.F.393* K.H.826, 

K.F.392, H.H.907, L.0.327, and L.0.323. The geology of the Preston Mine has 

been described by .H. C. Lane in the Ontario Department of Mines publication 

P.E. 1964—5 (pp.109-119) entitled "Geology of Mining Properties in Tisdale 

Township, Porcupine Area."

H. Y. Russel Syndicate 

This property consists of B patented claims ./.P.76 to P.P.79, K.H.1041

to K.R.1043 and T.R.S.925, which are held by the Kaiicnal Trust Company, Limited. 

In the summer of 1944 this property was under option to Noranda Mines, Limited, 

and this company put down 4 diamond drill holes on the ground, and 2 more on 

claim K.R.1126 to the north, for a 'octal, length of 4,132 feet. The best values 

intersected in this work were O e 02 ounces of gold per ton over core lengths of 

5 feet.
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This company was incorporated, in 19-7 and owns patented claims 

K.E.89B and H.H.S91 to H. R. 393. In 1945 and 1946 5 diamond drill holes, 

having a total length of 4*131 feet, were put doT.rn on this property; sampling 

records and assay values were not available to the author.

This company was incorporated in October, 1952 and owns patented 

claims P.26655, ?.20950, P.6336, P.20800 and K.H.876. Former owners of the 

property include Teegana Mines, Limited, and Van-Packer Mines of Canada, Limited.

In 1917 the Slade-Forbes Asbestos Company reported a production 

of 10 tons of chrysotile valued ^o $2 ;,150 from a deposit in the northwest part 

of claim number P.6S36. In 1951 Teegana Mines, Limited, reported shipping 38 tons 

of asbestos fibre worth v6,3GO from this deposit.

Underlying parts of claims P.6336, P.20300 and P.20950 is a siseable 

mass of serpentinite which appears to be an offshoot of a larger body of ..-.tra- 

mafic rock lying about one mile to the southwest. The outcrops on claim P.6336 

she'.; numerous cross-fibre veinlets of chrysotile from less than 1/32 of an inch- 

up uo l-o- inches in width; the pit in the northwest corner of this claim is roughly 

50 feet by 30 feet by 17 feet deep. The serpentinite is cut by narrow dikes of 

syenite and in places shows some talc-carbonate alteration.

Exploration work completed on the property includes a magnetometer 

survey of a'P 6 claims, detailed geological napping of claim. P.688'6, and 3 diamond 

drill holes having a total length of 991 feet.
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This company owns patented, claims H.H.953 to K.Pk .93oj, T.H.S.S^-j

1 P P T 7-j '7 ~) "P T70 0-,-? '"P p p 17; -r.L ... n ^' -; - .^-^.^-^..J- - r; -- -- TO/.1 TVi^ .....T * J. { J. j x.-t.* .-L./J5 cUlu. j. . -w, r o .i./ i;.. -L u V.'cio j-i.vOj. j^Oo. ciuUv^.  L! ^.//.v-^. j. ile

roperty has been explored.'by detailed geological mapping and by 7 diamond 

riLl-L holes j logs and saiTipiin^ records o i* 'c-ne —a'^'c/er ivero ne'e available to

This company owns pat on':, e i clal.'.'.s M. ft. S'5'5 to H.ri tt oS9 which
" "I" ^ j,~- . O'^O—^ ""i *~ *r '" *'~ ^" "~"*1 '~'"*'*i"" '^ "' "^ '""V "^ 'H C^ ' ' '''"r ' "^ "^ ip Vj'^"^"T' r ^("-'"O i",''' ; ~" ^" *~'^':". ^ T'"i"l "] fi

posts. Previous owners of the property include the Doughcrty Syndicate,, 

Furness Min^s limited^ Ibccello Alines Limited and Novell Porcupine, Gold Mines

T - -y.- -~- - ^

Seventeen separate veins are reported to have been found on the 

property: from the available descriptions-a few at least of these appear to 

be p/riti'zecl siliceous iron formation units j, "one others are apparently true 

quarts veans. Total development work is reported to include 15 pits^ several 

opc.n cuts,, a large amount of stripping and trenching., and 2 shafts, one 

35 f~at deepj the other 155 feet deep with a level cut at 125 feet and about 

900 f^et of lateral work completed thereon. All of this work had been completed 

apparently by 1934- Visible gold and tellurides were reported as having been 

found in the workings but no record of systematic sampling of the various showings 

i- available to the author.

Delo Porcupine Gold Lines, Limited

This company was formed in 193o and is apparently now defunct; it 

formerly held patented claims L.0.33S and L.0.340 to L.0.342 in the northeast 

corner of Deloro township. Between 3000 and 4000 feet of .iamond drilling 

•. -re reported to have been done on this ground in the nineteen—thirties, ao^arently
— *wJ X *. * t/

with nothing of commercial interest having been found.
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Delwin Mines, Limited

This company v;as formed in 1937 and. is now defunct. It originally 

held 15 patented, claims in the southeastern part of Deloro township, which 

have since reverted to the Crown. They la}' immediately to the south of the 

property of Delcore Porcupine ^in^c., Limited, and were formerly the property of 

the Deloro-lVright Syndicate. iVc gcld-bo^-ing zones were found on the property 

by surface prospecting; both strike a little north of east and dip very steeply 

north; they consist of variably sheared, carbonatizcd, pyritized and silicified 

greenstone flow rocks and porphyry intrusives cut by quartz stringers and 

veinlets* On one of these a shaft was sunk to a depth of 13^ feet with a level 

cut ^ 12? feet and ^? feet of cross-cutting done on this level* Seven relatively 

sk^llcw drill holes were put down on the sarie zone, but apparently nothing of 

cczi'.'.ercial interest was developed as a result of*this work,

.., n
This company is now defunct but in the nineteen-thirties owned 

^ patented claims in north central Deloro "township; all but one of these, 

T. R,?. 993&J have since reverted to the Crown* Four showings had been found on 

the property by surface prospecting; 3 of these were found in lenticular, 

pyritized pods of iron formation, containing scattered erratic gold values too 

low to be of commercial interest* A snail shaft about 30 feet deep had been 

sunk on one of these. The fourth showing was located in the zone of highly 

cai'bonatized rocks which cuts across the northeast corner of claim H.R.1109 

. ..d has a total length of several thousand feet; it is locally cut by numerous 

quartz stringers and shows considerable patchy pyrite mineralization; however, 

c..ly very low gold values were found in the zone, which is the sane one "chat wa 

extensively drilled on the McLaren Porcupine property to the west* Drilling on 

the Delwood ground was confined to about 20 chert holes which tested the iron

formation showings*
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Novack Property

This property consists of 5 patented claims H.S.1036 to H.S.1040 

in the west central part of Deloro township. These are almost completely 

covered by overburden except for a small outcrop area in the northeast 

corner of claim H.S.1036 and a single small outcrop near the south boundary of 

the same claim. A 5-foot by 7-foot shaft, located 300 feet west and 400 feet 

south of the number one post of H.S.1036, was sunk on a 5-foot wide quartz- 

carbonate vein to a depth of 45 feet; the vein is enclosed in carbonatized 

greenstone flow rocks. A number of grab samples taken of the best-looking 

vein material on the shaft dump in 1933 were reportedsto have returned
*

assays as high as 0.06 ounces of gold per ton.

A showing is located on the small outcrop near the south boundary of 

H. S. 1036; here an east-west striking shear zone reported to be 40 feet wide, 

carried lenses of quartz; this shear zone has been developed by 2 trenches 

and one pit for a length of some 150 feet, and also by a shaft some 50 feet deep. 

According to an old assay plan dated August, 1911* the trench to the west of the 

outcrop shows an average of about 2.2 ounces of gold per ton across 26 feet, the 

section across the center of the outcrop shows about 1.1 ounces of gold per ton 

across 36 feet, and the pit at the east end of the outcrop is reported to show 

abundant free gold. Apparently no work has been done on this property since 1912*

Ridgegold Porcupine Mines, Limited

This company, which is now defunct, at one time held 16 patented 

claims which lay along the Ogden-Deloro townships boundary line in the general
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vicinity of Keid Lake, and which have since reverted to the Crown. Several 

veins were reported to have been found by stripping and trenching operations, 

and these apparently carry erratic gold values. On one of these a shaft 

was sunk with a level established at a depth of 125 feet and 40 feet of 

lateral work completed. Six shallow diamond drill holes of uncertain 

location and unknown length are reported to have been put dowii on the 

property. A number of channel samples taken,of the various'voins by independent 

engineers in 1940 failed to return any assays higher than traces of gold.

Shaw Townshi*o

Amsh aw Por cirpin e Kin s s, Limit ed

During the period 194o to 195C this company hold 51 unpatented 

mining claiius in "one ec.st—centra— aiic. nort.'.—cciitrau. parts G- •x'.c.'v/ township. 

The ground was investigated by geological mapping, a mc.gr.~tc—^tor survey, 

stripping, trenching, and sampling of mineralised zones, and at 1-^ast 7 

diamond drill holes tot.?.' l ing about 1000 feet in length. The fc-lcwing types 

of ::.i.".eral occurrences were investigated for their potential ^ hosts to gold 

ore todies:

(1) bands of brecciated, silicified and pyritised iron formation cut by 

secondary quartz veinlets and stringers. Selected grab samples of 

such material gave assays up to O.Co ounces of gold per ton. -

(2) Quarts veins, usually short, narrow and devoid of mineraliaation, 

- are coifimon and widespread over the property, but did not yield gold 

values on assay.

(3) One occurrence of a quartz vein stockwork mineralised with sulphide.^ 

in a syenite dike, was reported to have yielded low gold values c.'. c.3S
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(4) Several zones of carbonate rock in the general vicinity of iron 

formation units were sampled; for the most part these were reported 

to be devoid of quartz veins and sulphide minerals, however one 

mineralized zone in the northeast corner of the property returned 

as assay of 0.22 ounces of gold per ton from a grab sample.

Estate of M,P. Wright

The estate of M.P. Wright holds patented claim H.R. 890. 

Asbestos Corporation Limited held this claim under option in 1951. 

Serpentinite outcrops in the north-central part of the claim 

and it was prospected for chrysotile fibre by 4 diamond drill 

holes totalling 1182 feet in length. Only low percentages of 

short-length asbestos were found in the core.

Roughly 1500 feet to the east of this claim, 3 diamond 

drill holes were put down by private individuals in 1950, for 

a total length of 207 feet, in the search for commercial asbestos 

deposits; none were found as a result of this work.

Augdome Corporation Limited

In 1966 this company held an option on unpatented claim

P.86369 in Shaw township; the west boundary of this claim extends
the 

northward from about/5-mile post on the Deloro-Shaw boundary.

Augdome has explored the property by a magnetometer survey 

and 3 diamond drill holes having a total length of 1,394 feet; 

apparently these holes failed to intersect anything of commercial 

interest.



Bay Lake Gold Mines, Limited

The present status of this company is unknown, but for many 

years it owned patented claims H.R.805 to H.R.810, T.14109, T.C. 605 

T.19312, T.14083 and T.14084. These are underlain by intercalated 

sequences of greenstone flow rocks, narrow banded iron formation 

units and interflow pyroclastic zones, which in general strike

roughly- northwest-southeast and dip very gently to the northeast;
\

Charter cancelled Jan. 27, 1966.
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because they are nearly flat-lying, minor crenellations in these formations 

produce a variety of local attitudes. There are a number of zones of 

intense carbonate alteration of these rocks which appear to be either 

closely associated with the iron formation units, or related to local 

fault patterns on the property.

The ground has been prospected by surface stripping, trenching 

and pitting, geological mapping, and by one shaft 40 feet deep near the 

east boundary of claim H.R.809. There are 3 possible sources of gold 

values on the property as follows:

(1) a series of east-west striking quartz veins from 8 to 22 inches 

wide cutting the volcanic rocks; these are not well-mineralized 

and numerous grab samples returned negligible gold assays.

(2) Zones of coarse pyrite mineralization found in the iron formation 

units; a large number of channel and grab samples of this material 

returned no assays in excess of 0.04 ounces of gold per ton.

(3) Zones of quartz veinlets and stringers, from 1/4 of an inch to 

2 inches wide, cutting across the carbonate rock masses in the 

units; several of these zones were found, the best-looking being 

in the northwest corner of claim H.R.807; it has been opened up 

by pits and trenches for a length of 340 feet and contains roughly 

20 percent quartz stringers across an average width of about 15 

feet; visible gold has been reported from this zone; similar zones 

occur in the southeast corner of claim H.R.80? and the southwest 

corner of claim P. 20380; some very spectacular coarse gold was 

reported to have been found in quartz veinlets in the latter zone, 

but the intervening carbonate rock is .apparently barren; a pit 

some 90 feet long and 20 feet wide was sunk on this showing; a 

fourth showing occurs near the east boundary of claim H.R.809j
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where a 2-foot-wide quartz vein has been traced for a length of 120 feet 

along the south contact of the main carbonate zone; the 40-foot shaft was 

sunk on this zone many years ago and high gold values were reported from 

it by the owners.

Sylvanite Gold Mines, Limited, held an option on the property 

during 1940 and 1941 and did a large amount of bulk sampling of the more 

interesting showings; the best assay values returned from this work were 

0.05 ounces of gold per ton.

Blackhawk Porcupine Mines, Limited

In 1945 this company put down 2 diamond drill holes in the 

northeast corner of the northeast quarter of the north half of Lot 2, 

Concession V, Shaw township. These holes had a total length of 1,047 feet; 

nothing of commercial interest was reported from this work.

Carshaw Porcupine Gold Mines, Limited

This company was incorporated in 1945 and owns patented claims 

P.416, E.D.371, P.8621 and H.R.931 in Shaw township, and 11 patented claims 

adjoining these in Carman township. Previous owners of the claims in Shaw 

township include Shaw Porcupine Gold Mines, Limited, from 1922 to 1936, and 

Carman Mines, Limited, from 1936 to 1945- Exploration and development work 

done by the previous owners included surface stripping and trenching, 3 

diamond drill holes, sinking a 2-compartment shaft on claim E.D.371 to a 

depth of 141 feet with a station cut at the 125-foot level, and 290 feet 

of lateral work. During 1945 Carshaw put down 38 diamond drill holesUKvA^O
totalling 12,256 feet in length on claims E.D.371 and P.8299; these holes

tested a length of 2200 feet along a band of iron formation containing
c*.. 

scattered gold values; in the central section of this drilled area as possible

ore structure about 800 feet long was more or less delimited; the deepest 

intersection in which gold values were obtained was at a vertical depth of
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580 feet. In the winter of 1950-51 the old underground workings were 

dewatered and re-examined and additional lateral work was undertaken; 

the program was suspended in May, 1951 and the property has been inactive 

since that time.

An excellent detailed surface geological map of the property was 

made by Nelson Hogg in 194#* The claims are underlain by variably carbonatized 

massive and pillowed greenstone flow rocks with narrow intercalated interflow 

iron formation and pyroclastic units. Intrusive rocks include quartz porphyry 

dikes, small serpentinite plugs and a sizeable diabase dike. The band of 

iron formation in which the gold occurs is about 10 feet wide on the average 

and is locally contorted and brecciated by drag-folding and by strike and 

transverse faults; it strikes roughly north-south, dips to the east at about 

25* on the average, and consists of interbanded white sugary chert layers 

and narrower magnetite-rich layers; seams of massive pyrrhotite occur in 

places along the bedding planes and cubes of pyrite are widely disseminated 

throughout the unit, however these sulphides do not carry gold values. The 

iron formation is cut by veins of secondary quartz and grey dolomitic 

carbonate which may be more than one foot thick but are generally less; the 

larger veins strike northwesterly and dip steeply west; the narrower veinlets 

strike at random and form loose stockworks at various places in the host rock. 

These secondary veins are mineralized with cubes and masses of pyrite, minor 

pyrrhotite and traces of chalcopyrite and galena; they generally carry gold 

values which are roughly proportionate to the amount of pyrite present.

Conwest Exploration Company, Limited

During 1945 and 1946 this company put down 3 diamond drill holes 

having a total length of 2175 feet in the north halves of Lots 3 and k, 

Concession VI, Shaw township. Nothing of commercial interest was reported 

from this work.
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Dillon Property

This property consists of 32 unpatented claims in 2 groups in 

the north-central part of Shaw township; one group of 8 claims lies west 

of Goose Lake, the other 24 claims are situated southeast of the Lake, and 

include 3 claims which were formerly the property of Ester Porcupine Mines, 

Limitedj on one of these, claim P.52011, there are pyritized carbonate zones 

cut by quartz stringers which are reported to have yielded gold values upon 

assaying. On the adjoining claim P.51904 a 690 foot diamond drill hole was 

put down in 1964; no assay values were reported from this work. Claim 

P.47866 covers part of the larger band of iron formation lying west of Goose 

Lake; from 1961 to 1963 this formation was tested by 6 diamond drill holes 

having a total length of 2080 feet. No gold values were reported from this 

work.

Ella Jay Prospecting Syndicate

This organization, which apparently later became Lloyd Gold 

Mines, Limited, put down one diamond drill hole with a length of 873 

feet in the northeast quarter of the north half of Lot l, Concession VI, 

Shaw township. Nothing of commercial interest was reported from this work.

Kensull Gold Mines, Limited

In the period 1946 to 1950 this company held a group of 14 un 

patented claims in the east-central part of Shaw township, including part 

of the ground which was later explored by Trend Exploration and Development, 

Limited. Kensull explored the property by means of a magnetometer survey 

and 5 diamond drill holes having a total length of 3,462 feet; the best assay 

returned from this work yielded 0.04 ounces of gold per ton over a core length 

of 5 feet.

, Lamothe Property

In 1962 Charles Lamothe of South Porcupine held 2 unpatented claims
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on the south boundary of Shaw township about one mile west of its east 

boundary. 3 short diamond drill holes with a total length of 38? feet 

were drilled on the east claim and intersected carbonatized and silicified 

andesites. No mineralization of interest was reported from this work.

M 6 M Porcupine Gold Mines, Limited

This company owns the following patented claims in Shaw township; 

E.D.372, H.R.1005, T.C.608, E.D.373, P.20665, P.20666, R.S.C.239, P.6955, 

P.6924, P.18057, P.13894, P.13895, P.22599, P.25436. In addition it owns 

2 patented claims in Carman township and holds 133 unpatented claims in 

Shaw, Carman, Langmuir and Eldorado townships.

A number of companies have done exploration and development work 

on the patented claims in Shaw township during the past 50 years. In the 

early nineteen-twenties Triplex Gold Mines, Limited, sank 2 short shafts on 

the property and did some 570 feet of lateral work. In the early nineteen- 

thirties Arcadia Porcupine Gold Mines, Limited, did some surface trenching 

and diamond drilling. During the late nineteen-thirties Credo Porcupine 

Gold Mines, Limited, did considerable diamond drilling and also bulk sampled 

one of the surface showings. In 1942 Wolfsteve Mining and Development 

Company, Limited, mined 300 tons from an open cut on the same surface showing 

for a mill test. Between 1945 and 1947 Malga Porcupine Gold Mines Limited 

did some 14,000 feet of diamond drilling and sank a shaft to a depth of 

221 feet on the property. Since early in 1964 M 6 M Porcupine Gold Mines, 

Limited has undertaken development work on the property including a magnetometer 

survey and 2200 feet of diamond drilling. Following is a brief summary of 

the development work done to date on the property:

(a) a 7 foot by 7 foot inclined shaft, 109 feet deep with a level 

cut at 83 feet and two 20 foot drifts, on claim E.D.372;•y

(b) a 6 by 13 foot vertical shaft, 125 feet deep with a level cut at 

100 feet and 530 feet of drifts and crosscuts, on claim E.D.372;
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(c) a 6 by l? foot vertical shaft, 221 feet deep with a level cut 

at 185 feet and 40 feet of drifting, in the northwest corner of claim 

E.D.373;

(d) Open-cut bulk sampling of more than 300 tons of material from 

one surface showing;

(e) detailed geological mapping of claims E.D.372, E.D.373, H.R.1005, 

and T.C.608;

(f) magnetometer survey of part of the north end of the property;

(g) more than 22,000 feet of diamond drilling.

The geology of the property is essentially very similar to that 

of the Carshaw property which adjoins it immediately to the east. Both 

are underlain by variably carbonatized, pillowed and massive, greenstone 

flow rocks with which are intercalated interflow pyroclastic and iron 

formation lenses; the volcanic rocks are cut by narrow dikes and sills of 

quartz and feldspar porphyry, and the whole assemblage is cut by diabase 

dikes.

There are a number of gold-bearing zones on these claims, the 

2 most interesting being:

(a) Tommy Burns Vein - on claims E.D.372 and E.D.373, strikes N.W. - S.E., 

dips 60 0 S.W., is over 350 feet long and has an average width of 

about 2 feet. It has been explored by surface trenching, some 1400 

feet of diamond drilling, the 2 older shafts and nearly 600 feet 

of lateral work. It consists of quartz slightly mineralized with 

pyrite and contains erratic gold values.

(b) The Sulphide Zone -this is a band of iron formation extensively 

mineralized by pyrite and pyrrhotite, and cut by secondary cross-

veinlets of quartz mineralized by auriferous pyrite. This iron
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formation strikes N20*E, and dips to the east at about 25 *. It has been 

explored by surface trenching, nearly 17,000 feet of diamond drilling, 

and by the main shaft. It is very similar in character to the auriferous 

iron formation unit on the Carshaw property.

Trend Exploration and Development Limited 

In 1962 and 1963 this company held a group of 24 unpatented 

mining claims in the east-central part of Shaw township. The ground was 

investigated by a magnetometer survey and by 3 diamond drill holes 

totalling 1021 feet in length. No mineralization of commercial interest 

was reported from.this work.
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ADVICE TO PROSPECTORS

In all the known occurrences in the Deloro group of rocks 

the gold values are invariably more or less closely associated with 

various sulphide and other gangue minerals; in approximate order of 

their relative abundance and importance these are pyrite, mariposite 

(fuchsite), pyrrhotite, tourmaline, arsenopyrite, galena, chalcopyrite, 

scheelite,sphalerite,and molybdenite, with all but the first four 

mentioned being present only in minute amounts. White "bull. 11 quartz 

veins devoid of mineralization are very common and widespread throughout 

the map-area but there is no record that any of these have ever yielded 

more than negligible gold values upon assay. In the 1964 field season 

the writer had collected samples from 27 such barren veins from widely 

scattered localities in Ogden township, not one of which yielded more 

than a trace of gold per ton upon assay.

In the writer's opinion the reason why the Tisdale group of 

rocks has proven to be exceptionally hospitable to gold ore deposition 

whereas the Deloro group of rocks has not, as yet, is to be found in their 

different structural histories; the Tisdale group has certainly undergone 

at least 2, probably 3 and possibly 4 separate periods of folding, in 

cluding one of extensive tectonic transport along the north and hanging- 

wall of the Porcupine-Destor fault; as a result, these rocks have been 

considerably contorted, drag-folded, sheared and fractured, and large 

numbers of sizeable openings and dilatant zones were produced in them so 

that they were easily penetrated by the auriferous mineralizing solutions. 

On the other hand, there is no convincing evidence that the Deloro group 

has undergone more than one period of relatively gentle folding movements, 

and consequently comparatively few openings were developed in them which 

would allow extensive penetration of these rocks by mineralizing fluids.



-116- ^

The Porcupine-Destor fault zone appears to have been the main channelway 

along which these gold-bearing fluids moved; it would appear likely then 

that subsidiary faults which are truncated by or branch off from this main 

fault would provide the most likely sites for gold ore deposition where 

they traverse the rocks of the Deloro group; since these subsidiary faults 

are entirely covered by overburden they seem to have been overlooked in 

past exploratory efforts here.

Since at least 75 percent of the surface of the three townships 

is mantled with unconsolidated glacial debris, consideration should be 

given of the use of geophysical techniques in the search for mineral 

deposits here; the following items should be kept in mind in applying 

such technical prospecting methods in the Deloro group of rocks.

(1) Some iron formation units are highly magnetic, others, including 

those in which the iron ore mineral is siderite, are not highly 

magnetic; some are small, others are large; some are vertical 

or nearly so, and some are nearly horizontal.

(2) Some serpentinite bodies are highly magnetic; in general these 

exhibit variable development of chrysotile fibre and secondary 

magnetite; other serpentinite bodies, which have been extensively 

altered to variable proportions of talc, chlorite and carbonate, are 

not highly magnetic.

(3) The majority of the diabase dikes in the map-area show fairly

strong magnetic intensities, and the largest can be easily traced 

on the aeromagnetic survey sheets of the region.

(4) For all these reasons it is difficult to make an accurate estimate 

of the geological factors responsible for any particular anomalous

magnetic zone in overburdened areas. 
.^

Zones of electrical conductivity in the Deloro group of rocks could
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be caused by:

(a) Bodies of massive to disseminated pyrite and pyrrhotite in

cherty banded iron formation units; these appear to be devoid 

of economic mineralization, except where they are cut by 

secondary gold-bearing quartz veinlets.

(b) Graphitic slates in the sedimentary belts.

(c) Graphitic tuffs in the pyroclastic belts, and in the inter 

flow pyroclastic units.

(d) Solutions rich in magnesian salts percolating through shear 

zones in serpentinites and talc-chlorite schists.

(e) Massive to disseminated sulphide bodies in or close to a wide

variety of the various rocks of the area, and which could contain 

commercial quantities of valuable*ore minerals.

The discovery in 1964-1965 of millerite mineralization 

on the property of McWatters Gold Mines, Limited, in Langmuir township 

some three or four miles from the southeast corner of Shaw township, 

should be of considerable interest to anyone prospecting the Deloro group 

of rocks. Millerite (NiS), which has a nickel content of 64*7^, occurs 

on the McWatters property associated with pyrite in a serpentinite sill 

in close proximity to a cross-cutting felsite dike; the two minerals, 

pyrite and millerite, resemble each other closely and are commonly difficult 

to distinguish in the hand specimen, particularly when fine-grained and 

not in well-shaped crystal forms. Since even less than one percent 

millerite in a rock mass could very well be of commercial interest, the 

prospector is advised to check even trace amounts of sulphide mineralization 

in the ultra-mafic rocks of this area for their possible nickel content.
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Map of the Porcupine Cold Area (20c), by A,G. Burrows, Ontario
Dept . Mines, Vol . XX, pt. 2, 1.911 . 

Map 33a, Porcupine Cold Area, by A.C. Burrows, Ontario Dept. Mines,
Vol. XXXIII, pt. 2, 1924- 

Map 47A , Forcupi ne Area, by M,E. Hurst, Ontario Dept. Mines,
Third Edition, Feb. 1939.

Map P. 11 (prelim. map). Deloro township, northwest quarter. 
Geology compiled hy S.A. Ferguson, 1958, Ontario Dept. Mines. 
Srale l inch to 500 feet. (Published IQ^Q)

Map P . 1.2 ( prel i m. map) . Deloro township , northeast quarter .
Geology compiled by S . A . Ferguson , 195S , Ontario Dept.. Mi ne s .
Scale l inch to 500 feet. (Published 1959)

Map 293C. Timmins sheet, Aeromagnetic Series, Geol. Surv. Canada, 1956

Drj 11 loys, ecological and geophysical maps supplied by mining 
companies and 3 ndivi dual s.

Base map derived from maps of the Forest Resources Inventory, Ontario 
Dept. Lands and Forests.

Tssued 1966.
Re-issued 1967 with corrections and additions.
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LEGEND FOR P.341-P.343

CENOZOIC

PLEISTOCENE AND RECENT
Boulder clay till; sand and gravel.

UNCONFORMITY

PRECAMBRIAN

PROTEROZOIC

MATACHEWAN or KEWEENAWAN 
D Diabase 
Dk Olivine diabase 
Dm Quartz diabase

INTRUSIVE CONTACT

ACID INTRUSIVE ROCKS
Pq Quartz porphyry
Pf Feldspar porphyry, feldspathic dike rocks

INTRUSIVE CONTACT 
Agr Granite, granodiorite 
Asm Syenite, syenodiorite

INTRUSIVE CONTACT

MAFIC AND ULTRAMAFIC INTRUSIVE ROCKS
Bga Gabbro, and feldspathic ultramafic rocks. 
Bs Serpentinites and talc-chlorite schists. 
Btc Talc-carbonate rork

INTRUSIVE CONTACT

SEDIMENTARY ROCKS
Ss Slate, argillite 
Sg Greywacke

ACID AND INTERMFDIATF VOLCANIC ROCKS
Vr Rhyodacite
Vsc Sericite-carbonate-quart z schist
Vag Agglomerate
Vtf Tuff
Vcc Carbonate-chlorite sehi st
I.r. Iron formation

MAFIC AND INTERMEDIATE VOLCANIC ROCKS* 
Va Andesite - basalt 
Vam Andesite - basalt, massive 
Vapl Andesite - basalt, pillowed 
Vasp Andesite - basalt, variolitic
Vcl 
I.F.

Chlorite - carbonate schist, chloritized volcanics 
Iron formation

Vcb Carbonat ized volcanics

* Called Tisdale Group north of Destor-Porcupine fault. 
VVS and VV1QB are local stratigraphic rock units 
referring to the Vipond Subgroup.

GEOLOGICAL AND MINING SYMBOLS FOR P.341-P-343

Glacial striae.

Small bedrock outcrop.

Area of bedrock outcrop.

Bedding, top unknown; 
(inclined , vertical) .

Lava flow; top (arrow) 
from pillows shape and 
packing.

Schistosity; (horizontal, 
inclined, vertical ).

Geological boundary, 
observed.

Geological boundary, 
position interpreted.

Geological boundary, 
deduced from geophysics.

Fault; (observed , assumed)

Drag folds with plunge.

Drill hole; (proj ected 
vertically, projcctcd 
up dip).

Drill hole; (projected 
vertically, projected 
up dip).

Shaft; depth in feet

Quarry.

Gravel pit

LIST OF PROPERTIES 
(as of Dec. 31, 1965)

1. Bay Lake Gold Mines Ltd. (charter cancelled Jan. 27, 1966)
2. Carshaw Porcupine Gold Mines Ltd.
3. Consolidated Novell Mines Ltd.
4. M&M Porcupine Gold Mines Ltd.
5. Wright, M.P., Estate of

SOURCES UF INFORMATION

Geological mapping by H.D. Carlson and assistants, 19&4 and 1965. 
Geology not tied to surveyed claim lines.

Map of the Porcupine Gold Area (20e), by A.G. Burrows, Ontario
Dept. Mines, Vol. XX, pt. 2, 1911. 

Map 33a, Porcupine Gold Area, by A.G. Burrows, Ontario Dept. Mines,
Vol. XXXIII, pt. 2, 1924- 

Map 47a, Porcupine Area, by M.E. Hurst, Ontario Dept. Mines,
Third Edition, Feb. 1939. 

Map 293^, Timmins sheet, Aeromagnetic Series, Geol. Surv. Canada, 1956

Drill logs, geological and geophysical maps supplied by mining 
companies and individuals.

Base map derived from maps of the Forest Resources Inventory, 
Ontario Dept. Lands and Forests.

Issued 1966.

Re-issued 1967 with corrections and additions.

OD M. 4105, 4234


