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The following report covers the period from May 9, 1969 

to June 25, 1S39 during which tvrr.e general and detailed geological mapping 

was undertaken on the Jacobus property. The general mapping was done at 

1 inch   2OO feet whilo tho detail which was taKon in tho area of tho showing 

was done at 1 inch = 5 feet and reproduced at 1 inch = ^0 feet. Additional 

work consisted of a geochemical survey over the showing, a structural 

study of the jointing on the showing and sampling of the existing trenches. 

The geological survey has been undertaken following electromagnetic and 

magnetometer surveys.
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PROPERTY AND LOCATION

Co-ordinatesj 490 49'30"N Latitude
S7"4S'20"W Longitude

The property is located in Elmhirst Township, District of 

Thundor Say, Ontario .

Nearest River -Narr.ew^minikan (3 miles south of
property)

Nearest Lake -Pinei; L^e (2 miles northeast of
propercy)

Nearest Town -JeUicod (22.5 miles southeast of
property)

Nearest Highway -Route li (l6 *5 nniles south) 

Property

The property consists of 13 unpatented claims:

TB 78410 - TB 78427 incl. 

and rive leased mineral claims:

TB 133087 -TB 138091 incl.

ACCESSIBILITY, CLIMATE, LOCAL RESOURCES

Access to the property is by route 8O1 at Nezan (6.3 miles 

west of Jellicoe). Approximately 12.2 miles north on route 801 access to 

the property is made by a lumber road for about 4.5 miles. During the 

c. T-mer months a car can be taken to within 0.5 miles of the property. 

T.-,j remainder must be made by foot or by tracked vehicle. The condition of the 

IL v.ber road is fair. T.-.o time required to reach the property from JelVIcoe is 

approximately 30 minutes.

A C A. HOWE INTERNATIONAL
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The climate of this area is temperate with rainfall occurring 

on the average every 4 to 5 days. The nearest electrical power is provided by 

Ontario Hydro which has its lines along route 11 .

HISTORV

In 1957 a magnetometer survey was carried out at 1 inch 

s 400 feet. Another magnetometer survey was undertaken over the area
i

of the showing at 1 inch = 100 feet but the date of this is unknown. Trench 

ing and sampling was carried out previous to the magnetometer survey but 

dates are unknown. Diamond drilling was begun in early March of 1957 

and completed on October 12 of the same year. Forty-six holes were 

completed by Jacobus Mining Corporation and chemical analysis of samples 

of the drill core indicated ore reserves of an estimated 540,250 tons of 

0.387o Cu. and Q.36% Ni .

Diamond drilling was again carried out in the fall of 1968. 

Diamond drilling began on September 3 and was completed on January 14, 

19S9. The results of the chemical analysis of the samples from the drill 

core indicated ore reserves of approximately 920,000 tons of 0.42/4 Cu. 

and 0.42^0 Ni. A magnetometer and electromagnetic survey at 1 inch - 

20O feet was completed on May 27, 1969.

- - .-.^c lHTERNAnONAL 
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REGIONAL GEOL-OGV

AU of the consolidated rocks in the Sturgeon River area 

are pre-Cambrian in age. Overlying them are sands and gravels of 

glacial origin.

The oldest rocks of the area are Keewatin-type mafic and 

felsic volcanics and Timiskaming-type sedimentary rocks. The Keewatin 

(Archean) volcanics are "infolded" greenstone belts which form linear and 

discontinuous green bands in the Canadian Shield. They consist of basic 

volcanic rocks (greenstone, basalt, and andesite). Gold and base metals 

are associated with these meta-lavas. The Timiskaming series of sedi 

mentary rocks consist mainly of greywacke, arkose, quartzite and con 

glomerate . Minor volcanic flows and tuffs are included . The Timiskaming 

rocks are highly folded, metamorphosed and intruded by basic and acidic 

rocks. The oldest Archean intrusive rocks are generally basic or ultra 

basic rocks, mainly diorite and gabbro. Iron and base metals may be 

found with some of these basic intrusive rocks. Younger rocks are the 

acid intrusives which are granitic rocks ranging from massive granitic 

batholiths to extensive areas of granitic gneisses of hybrid origin. Grano 

diorite, syenite, monzonite, and porphyry are common in this group.

A. C. A. HOWE INTERNATIONAL LIMITED 
A. C. A. HOVJc. liMTEPuVATiOKAL liiV.iTHO
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GEOLOGY OF THE PROPERTY

The Keewatin lavas vary somewhat in general appearance, 

texture and composition, however, they are characteristic of the Keewatin 

lavas found elsewhere in Northern Ontario.

The overall picture of tho lavas on the property expresses 

one of regionally folded synclinal belts that have a southwest-northeast 

trend. The lavas are generally referred to as greenstones without care 

ful consideration of acid and basic phases. They grade from a typical 

rhyolite to dacite and andesite. As can be seen from the geological plan 

of the property the main rock types form a definite directional trend due to 

separate large flows probably of different ages. Rhyolite and dacite form 

by far the largest of these extrusive flows, whereas andesite is only minor. 

Still lesser amounts of greenstone proper and basalt occur as dikes and 

perhaps as some small independent flows. Trachyte and latite occur as 

very minor flows and probably result from differentiation in larger flows.

The dacite is typically dense and very fine grained with 

colour ranging from light gray through medium greenish-gray. The 

andesite is distinguished from the dacite by its much darker greenish-black 

colour. The dacite grades into rhyolite as well. The rhyolite can be 

recognized by its lighter colour and somewhat reddish tinge as well as 

a prominent conchoidal fracture common in much of the rhyolite. The 

rhyolite exhibits flow structure in the larger flows as well.

A. C. A. HOWE INTERNATIONAL LIMITED 
A. C. A. HOWS iXTERNATIOX'AL :.;,v. ,VuD
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In many places the lavas (dacite and andesite) exhibit a 

porphyritic texture with feldspar crystals distributed throughout the 

groundmass. These range in size from ,/ 1 mm. to as much as 35 mm. 

The light-coloured feldspar was developed under conditions of slow 

cooling during the period of extrusion. Coarse textures of the flows 

are also found in several areas probably indicating the slower cooling 

central part of thick flows. Throughout many of the flows there is a 

small amount of pyrite mineralization (7 .O^) and occasionally as much 

as 1 .0/4 pyrite .

Regional stresses resulting in the broad folding have con 

tributed to localized shearing in individual flows. The shearing also has 

a general northeast southwest trend. Tension cracks have also resulted 

and these have subsequently been filled with quartz. The stresses to 

which the lavas have been subjected are both lateral and rotational. Ear^ 

lateral tension having a general strike north-south is the oldest of the 

stresses to be noted. These have resulted in the quartz filled tension 

cracks. In areas of greatest lateral stress the tension cracks have taken 

the form of large fractures that have quartz veins as large as 2 feet in 

width. These, however, do not persist for any more than 20 or 30 feet. 

Younger stresses probably related to intrusive bodies have resulted in 

rotational strain that has caused considerable shearing. This shearing 

has resulted in much fracturing and off-setting of the original tension 

cracks. This off-setting or faulting is only a matter of several inches

to less than an inch. A C A. HOWE INTERNATIONAL Liv.r 
FILE COPY
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The oldest intrusive rocks on the property are Haileyburian (?) 

in age and rcsprescnted by an intrusion of gabbro on the south-east part of 

the property. Variations from the gabbro include diorite and quartz diorite 

on the more acid side and anorthosite on the more basic side. Almost all 

of the gabbro outside of the mineralized zone is quite light in colour with 

the percentage of dark coloured pyroxenes equal to the Ugh coloured plagio 

clase . The variations in composition are no doubt the result of local 

changes in chemical composition and cooling rates during its intrusion.

Younger than the gabbro are the Algoman acid intrusive

rocks. Just east and north of the property are two granitic masses which 

have caused local variations of rock types with transitions between diorite 

and granite. These transitions are no doubt the result of heat due to the 

intrusion of the granite masses. The heat has mobilized some of the 

existing greenstone phases in the vicinity of the contact and assimilation 

with the granite resulted. Mineralized zones of hybrid gneisses have also 

formed in a few instances as the result of increased stresses with much 

heat probably during the period of granitic intrusion.

Intrusive dikes can also be found in this zone in the various 

rock types and are the last phases of the period of intrusion by the igneous 

rocks. Some of the melted country rock has been intruded into fractures 

etc. and cooled very quickly to form the dacite, rhyolite and andesite type 

of dikes. On the north side of claim TB 78416 these new phaneritic 

phases have sulphide mineralization (/^ 0. 200/,,') some of which appears

to be chalcopyrite. A C. A. HUv/t

FILE
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The mineralized zone in the gabbro is a primary magmatic 

deposit which has resulted from magmatic differentiation of the metallic 

constituents. The zone dips steeply to the north (45 0 ) and plunges west 

ward at the same time . The showing is a dark gabbro having 90/4 dark 

pyroxenes and I0ya light coloured plagioclase. The minerals that can 

be recognized are chalcopyrite, pentlandite and pyrrhotite and these com 

prise some 4 - 6% of the groundmass. The ore minerals are dissemin 

ated throughout the rock and are the result of the segregation of dark 

minerals along with the ore minerals as a residual liquid that has 

crystallized in place forming a lens or irregular layer in the gabbro.

A structural study of the jointing patterns in the mineralized 

gabbro and the non-mineralized gabbro just east and west of the showing 

indicates that cooling and subsequent jointing in each of the above has had 

a different history. There is an absence of joints in the north-south 

direction in the non-mineralized zone as compared to the increased fre 

quency of joints in that direction through the showing .

The type of chemical composition in the mineralized zone 

would have a different structural stability than the non-mineralized gabbro 

and consequently the frequency of a particular joint set might not occur in ' 

the non-mineralized zone. The cooling rate of the mineralized zone may 

also have affected the final joint stnuctures . It may have remained as a 

slush longer than the outside zones and consequently directional stresses 

being applied on the earlier solidified g.:.b'c-~o would have little affect on

the still mobile slush of the mineralized zo^ c A- HQWE , NTERNAT , ON AL LIMITED

FILE COPY
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SUMMARV AND CONCLUSIONS

The lavas on the property vary considerably in texture 

and composition and represent a trend of regionally folded belts in a 

northeast southwest direction. They grade through rhyolite, dacite, 

andesite, and other minor flows. Texturally they are dense and fine 

grained; however, porphoritic phases are common as well. Regional 

stresses of lateral compression have acted on the lavas to form tension 

cracks that have been filled with quartz. Rotational stress has resulted 

in shearing in a northeast-southwest trend.

The oldest intrusive rocks of the property is an intrusion 

of gabbro on the southeast part of the property. The non-mineralized 

gabbro outside of the showing has a composition of 50/4 tight coloured 

plagioclase and 50% dark coloured pyroxenes. The mineralized zone 

occurs in this gabbro as a dark rock of 90/4 dark minerals . The ore 

minerals are disseminated throughout the rock and are the result of the 

segregation of dark minerals along with the ore minerals as a residual 

liquid that has crystallized in place forming a lens in the gabbro.

Structural studies over the showing show that there is

an absence of joints in a north-south direction in the non-mineralized zone 

as compared to a much greater frequency df the same over the showing, 

"he mineralized zone has cooled to a solid mass much slower than the 

surrounding lighter coloured gabbro and represents a different stage in

the overall history of the intrusion.

A. C. A. HOWE INTERNATIONAL LJMITcD. 

FILE COPY
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Younger than the gabbro are the acid intrusions of granite 

which occur to the north and cast of the property. These have resulted in 

transitions between acid and basic rock types through assimilation and 

recrystallization of the lavas next to tho intrusive contacts.

In conclusion it should be noted that the mineralized gabbro 

occurs close to the contact with the lavas . It would seem natural that any 

further investigations would be directed in the area of this contact zone. 

Structurally, the mineralized zone appears to bc different; however, thus 

far it does not indicate that there is any real basis for exploration where no 

showing is exposed .

-f.

RECOMMENDATIONS

As can be gathered from the conclusions structural studies

are very incomplete at this stage . A more detailed study of the relationship 

between the jointing sets of the rock types in the vicinity of the showing is 

therefore recommended . This would include studies in the mineralized 

gabbro itself, the non-mineralized gabbro surrounding the showing and in 

the lavas in the contact zone.

Drilling has not completely closed the mineralized zone. 

Indications would seem that the lens is maintaining a cylindrical form 

about 1OO feet in diameter with no apparent increase in extent at this 

stage of drilling . With this in mir.d, exploration drilling could be 

carried out to verify the actual extent of tr.o rrone and perhaps in con-

^ C. A. HOWE

A. C. A. HOWE INTERNATIONAL LIMITED 
A. C. A. KOWE INTERNATIONAL LIMITED
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junction with detailed structural studies of the joint sets in the mineralized 

zone. Further drilling could be carried out beyond the mineralized zone in 

case the mineralization is not confined to one area alone.

Respectfully submitted,

A. C. A. HOWE INTERNATIONAL. LIMITED,

P.O. McCullOCh. 

DATED AT TORONTO, ONTARIO THIS 28th DAY OF JUNE, 1969.

A. HOWE INTERNATIONAL LIMITED. 

TILE COPY
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ASSAY RESULTS

Location

Trench D
Trench D
Trench D
Trench D
Trench D
Trench D
Trench D
Trench C
Trench C
Trench C
Trench C
Trench C
Trench B
Trench B
Trench B
Trench B
Trench B
Trench A
Trench A
Trench A
Trench A
Trench A
Trench A

- 8'
- 20'
- 20'
- 30'
- 40'
- 48'
- 57'
- 20'
- 9'
- 30'
- 42'
- 50'
- 45'
- 26'
- 40'
- 31'
- 36'
- 36'
- 0'
- 51'
- 60'
- 70'
- 80'

6" S

S
S
S
S
S
S
S
S
S
s
s
s
s
s
s
s
s
s
s
s
s
s

L.ongth Cu. Ni .Sample No

301E 
302E 
303E 
304E 
305E 
306E 
307E 
310E 
311E 
312E 
313E 
314E 
315E 
316E 
317E 
318E 
319E 
320E 
321E 
322E 
323E 
324E 
325E

All above footages are measured from north end of trench

326E 25' W from A Point 63' 12" 0.17 Nit
South on Trench A 

327E 25' W from A Point 65' 12" Nil Tr.
South on Trench A

12"
12"
12"
12"
12"
12"
12"
12"
10"
12"
10"
12"
12"
12"
12"
12"
12"
12"
12"
12"
12"
12"
12"

0.37
0.35
0.35
0.50
0.40
0.28
Tr.
0.45
0.15
0.60
0.48
O. O1
0.52
0. 33
0.36
0.25
0.14
0.51
0.26
0.25
0.35
0.28
0.32

0.068
0.023
0.038
0. 475
0.174
0.138
Nil
0. 002
0. 029
0.223
0.272
Nil
0.410
0.014
0.168
Tr.
0.021
0.414
0.110
Tr.
Tr.
Tr.
0.022

A. HOWE
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INTRODUCTION
4aE13SE8834 63.2676 KABY LAKE 020

The following report covers the period from May 9, 1969 

to June 25, 1969 during which time general and detailed geological mapping 

was undertaken on the Jacobus property. The general mapping was done at 

1 inch = 20O feet while the detail which was taken in the area of the showing 

was done at 1 inch ^ 5 feet and reproduced at 1 inch s 10 feet. Additional 

work consisted of a geochemical survey over the showing, a structural 

study of the jointing on the showing and sampling of the existing trenches. 

The geological survey has been undertaken following electromagnetic and 

magnetometer surveys.

A. C. A. HOWE INTERNATIONAL LIMITED
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PROPERTY AND UOCAT1ON

Co-ordinates: 49*49'30"N Latitude
87043'20"W Longitude

The property is located in Elmhirst Township, District of 

Thunder Bay, Ontario.

Nearest River -Namewamtnikan (8 miles south of
property)

Nearest Lake -Ptnell Lake (2 miles northeast of
property)

Nearest Town -Jellicoe (22.5 miles southeast of
property)

Nearest Highway -Route U (16 *5 miles south)

y '
The property consists of Wunpatented claims:

TB 7841O - TB 78427 tncl.. rf
li ' ^

and fle leased mineral claims: ^

TB 138O87 - TB 138O91 incl.

ACCESSIBILITY, CLIMATE. LOCAL RESOURCES

Access to the property is by route 8O1 at Nezah (6.3 miles 

west of Jellicoe). Approximately 12.2 miles north on route 801 access to 

the property is made by a lumber road for about 4.5 miles. During the 

summer months a car can be taken to within O.B miles of the property. 

The remainder must be made by foot or by tracked vehicle. The condition of the 

lumber road is fair. The time required to reach the property from Jellicoe is 

approximately 3O minutes.

A. C. A. HOWE INTERNATIONAL LIMITED



The climate of this area is temperate with rainfall occurring 

on the average every 4 to 5 days. The nearest electrical power is provided by 

Ontario Hydro which has its lines along route 11 .

HISTORY

In 1957 a magnetometer survey was carried out at 1 inch 

3 40O feet. Another magnetometer survey was undertaken over the area 

of the showing at 1 inch s 100 feet but the date of this is unknown. Trench 

ing and sampling was carried out previous to the magnetometer survey but 

dates are unknown. Diamond drilling was begun in early March of 1957 

and completed on October 12 of the same year. Forty-six holes were 

completed by Jacobus Mining Corporation and chemical analysis of samples 

of the drill core indicated ore reserves of an estimated 540,250 tons of 

Q.38% Cu. and D.36% Ni.

Diamond drilling was again carried out in the fall of 1968. 

Diamond drilling began on September 3 and was completed on January 14, 

1969. The results of the chemical analysis of the samples from the drill 

core indicated ore reserves of approximately 920,000 tons of Q.42% Cu. 

and Q.42% Ni. A magnetometer and electromagnetic survey at 1 inch = 

200 feet was completed on May 27, 1969.

A. C. A. HOWE INTERNATIONAL LIMITED



-4-

REGIONAL GEOLOGY

AU of the consolidated rocks in the Sturgeon River area 

are pre-Cambrian in age. Overlying them are sands and gravels of 

glacial origin.

The oldest rocks of the area are Keewatin-type mafic and 

felsic volcanics and Timiskaming-type sedimentary rocks. The Keewatin 

(Archean) volcanics are "infolded" greenstone belts which form linear and 

discontinuous green bands in the Canadian Shield. They consist of basic 

volcanic rocks (greenstone, basalt, and andesite). Gold and base metals 

are associated with these meta-lavas. The Timiskaming series of sedi 

mentary rocks consist mainly of greywacke, arkose, quartzite and con 

glomerate , Minor volcanic flows and tuffs are included. The Timiskaming 

rocks are highly folded, metamorphosed and intruded by basic and acidic 

rocks. Theoldest Archean intrusive rocks are generally basic or ultra 

basic rocks, mainly diorite and gabbro. Iron and base metals may be 

found with some of these basic intrusive rocks. Younger rocks are the 

acid intrusives which are granitic rocks ranging from massive granitic 

batholiths to extensive areas of granitic gneisses of hybrid origin. Grano 

diorite, syenite, monzonite, and porphyry are common in this group.

A. C. A. HOWE INTERNATIONAL LIMITED
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TABLE OF FORMATIONS 

Quaternary

Recent Clay, peat 

Pleistocene Gravel, sand, till

UNCONFORMITY 

Pre -Cambrian

Keweenawan Diabase dikes 

INTRUSIVE CONTACT

Lamprophyre dikes 

INTRUSIVE CONTACT

Algoman Granite
Granodiorite

INTRUSIVE CONTACT

Haileyburian Diorite
Gabbro

INTRUSIVE CONTACT

Timiskaming Conglomerate, greywacke
Iron Formation 
Basic Lavas

UNCONFORMITY

K eewatin Iron Formation
Lavas (intermediate to acid in
composition)
Lavas (mainly basic)

A. C. A. HOWE INTERNATIONAL LIMITED
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GEOLOGY OF THE PROPERTY

The Keewatin lavas vary somewhat in general appearance, 

texture and composition, however, they are characteristic of the Keewatin 

lavas found elsewhere in Northern Ontario.

The overall picture of the lavas on the property expresses 

one of regionally folded synclinal belts that have a southwest-northeast 

trend. The lavas are generally referred to as greenstones without care 

ful consideration of acid and basic phases. They grade from a typical 

rhyolite to dacite and andesite. As can be seen from the geological plan 

of the property the main rock types form a definite directional trend due to 

separate large flows probably of different ages . Rhyolite and dacite form 

by far the largest of these extrusive flows, whereas andesite is only minor. 

Still lesser amounts of greenstone proper and basalt occur as dikes and 

perhaps as some small independent flows. Trachyte and latite occur as 

very minor flows and probably result from differentiation in larger flows.

The dacite is typically dense and very fine grained with 

colour ranging from light gray through medium greenish-gray. The 

andesite is distinguished from the dacite by its much darker greenish-black 

colour. The dacite grades into rhyolite as well. The rhyolite can be 

recognized by its lighter colour and somewhat reddish tinge as well as 

a prominent conchoidal fracture common in much of the rhyolite. The 

rhyolite exhibits flow structure in the larger flows as well.

A. C. A. HOWE INTERNATIONAL LIMITED
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In many places the lavas (dacite and andesite) exhibit a 

porphyritic texture with feldspar crystals distributed throughout the 

groundmass. These range in size from ^ 1 mm. to as much as 35 mm. 

The light-coloured feldspar was developed under conditions of slow 

cooling during the period of extrusion. Coarse textures of the flows 

are also found in several areas probably indicating the slower cooling 

central part of thick flows. Throughout many of the flows there is a 

small amount of pyrite mineralization (7 .0^) and occasionally as much 

as 1 .05^ pyrite.

Regional stresses resulting in the broad folding have con 

tributed to localized shearing in individual flows. The shearing also has 

a general no rtheast-southwest trend. Tension cracks have also resulted 

and these have subsequently been filled with quartz. The stresses to 

which the lavas have been subjected are both lateral and rotational. Ear'* 

lateral tension having a general strike north-south is the oldest of the 

stresses to be noted. These have resulted in the quartz filled tension 

cracks. In areas of greatest lateral stress the tension cracks have taken 

the form of large fractures that have quartz veins as large as 2 feet in 

width. These, however, do not persist for any more than 20 or 30 feet. 

Younger stresses probably related to intrusive bodies have resulted in 

rotational strain that has caused considerable shearing. This shearing 

has resulted in much fracturing and off-setting of the original tension 

cracks. This off-setting or faulting is only a matter of several inches 

to less than an inch.

A. C. A. HOWE INTERNATIONAL LIMITED
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The oldest intrusive rocks on the property are Haileyburian (?) 

in age and respresented by an intrusion of gabbro on the south-east part of 

the property. Variations from the gabbro include diorite and quartz diorite 

on the more acid side and anorthosite on the more basic side. Almost all 

of the gabbro outside of the mineralized zone is quite light in colour with 

the percentage of dark coloured pyroxenes equal to the ligh coloured plagio 

clase . The variations in composition are no doubt the result of local 

changes in chemical composition and cooling rates during its intrusion.

Younger than the gabbro are the Algoman acid intrusive

rocks. Just east and north of the property are two granitic masses which 

have caused local variations of rock types with transitions between diorite 

and granite. These transitions are no doubt the result of heat due to the 

intrusion of the granite masses. The heat has mobilized some of the 

existing greenstone phases in the vicinity of the contact and assimilation 

with the granite resulted. Mineralized zones of hybrid gneisses have also 

formed in a few instances as the result of increased stresses with much 

heat probably during the period of granitic intrusion.

Intrusive dikes can also be found in this zone in the various 

rock types and are the last phases of the period of intrusion by the igneous 

rocks. Some of the melted country rock has been intruded into fractures 

etc. and cooled very quickly to form the dacite, rhyolite and andesite type 

of dikes. On the north side of claim TB 78416 these new phaneritic 

phases have sulphide mineralization (/_ Q.20%) some of which appears 

to be chalcopyrite.

A. C. A. HOWE INTERNATIONAL LIMITED



-9-

The mineralized zone in the gabbro is a primary magmatic 

deposit which has resulted from magmatic differentiation of the metallic 

constituents. The zone dips steeply to the north (45 0 ) and plunges west 

ward at the same time . The showing is a dark gabbro has/ing 9C^ dark 

pyroxenes and 1C^ light coloured plagioclase. The minerals that can 

be recognized are chalcopyrite, pentlandite and pyrrhotite and these com 

prise some 4 - 6% of the groundmass. The ore minerals are dissemin 

ated throughout the rock and are the result of the segregation of dark 

minerals along with the ore minerals as a residual liquid that has 

crystallized in place forming a lens or irregular layer in the gabbro.

A structural study of the jointing patterns in the mineralized 

gabbro and the non-mineralized gabbro just east and west of the showing 

indicates that cooling and subsequent jointing in each of the above has had 

a different history. There is an absence of joints in the north-south 

direction in the non-mineralized zone as compared to the increased fre 

quency of joints in that direction through the showing.

The type of chemical composition in the mineralized zone 

would have a different structural stability than the non-mineralized gabbro 

and consequently the frequency of a particular joint set might not occur in 

the non-mineralized zone. The cooling rate of the mineralized zone may 

also have affected the final joint structures. It may have remained as a 

slush longer than the outside zones and consequently directional stresses 

being applied on the earlier solidified gabbro would have little affect on 

the still mobile slush of the mineralized zone.

A. C. A. HOWE INTERNATIONAL LIMITED
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SUMMARY AND CONCLUSIONS

The lavas on the property vary considerably in texture 

and composition and represent a trend of regionally folded belts in a 

no rtheast-southwest direction. They grade through rhyolite, dacite, 

andesite, and other minor flows. Texturally they are dense and fine 

grained; however, porphoritic phases are common as well. Regional 

stresses of lateral compression have acted on the lavas to form tension 

cracks that have been filled with quartz. Rotational stress has resulted 

in shearing in a northeast-southwest trend .

The oldest intrusive rocks of the property is an intrusion 

of gabbro on the southeast part of the property. The non-mineralized 

gabbro outside of the showing has a composition of SCP/o light coloured 

plagioclase and 50/4 dark coloured pyroxenes. The mineralized zone 

occurs in this gabbro as a dark rock of 90% dark minerals. The ore 

minerals are disseminated throughout the rock and are the result of the 

segregation of dark minerals along with the ore minerals as a residual 

liquid that has crystallized in place forming a lens in the gabbro.

Structural studies over the showing show that there is

an absence of joints in a north-south direction in the non-mineralized zone 

as compared to a much greater frequency of the same over the showing. 

The mineralized zone has cooled to a solid mass much slower than the 

surrounding lighter coloured gabbro and represents a different stage in 

the overall history of the intrusion.

A. C. A. HOWE INTERNATIONAL LIMITED
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Younger than the gabbro are the acid intrusions of granite 

which occur to the north and east of the property. These have resulted in 

transitions between acid and basic rock types through assimilation and 

recrystallization of the lavas next to the intrusive contacts.

In conclusion it should be noted that the mineralized gabbro 

occurs close to the contact with the lavas. It would seem natural that any 

further investigations would be directed in the area of this contact zone. 

Structurally, the mineralized zone appears to be different; however, thus 

far it does not indicate that there is any real basis for exploration where no 

showing is exposed .

RECOMMENDATIONS

As can be gathered from the conclusions structural studies 

are very incomplete at this stage . A more detailed study of the relationship 

between the jointing sets of the rock types in the vicinity of the showing is 

therefore recommended . This would include studies in the mineralized 

gabbro itself, the non-mineralized gabbro surrounding the showing and in 

the lavas in the contact zone.

Drilling has not completely closed the mineralized zone. 

Indications would seem that the lens is maintaining a cylindrical form 

about 100 feet in diameter with no apparent increase in extent at this 

stage of drilling. With this in mind, exploration drilling could be 

carried out to verify the actual extent of the zone and perhaps in con-

A. C. A. HOWE INTERNATIONAL LIMITED
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junction with detailed structural studies of the joint sets in the mineralized 

zone. Further drilling could be carried out beyond the mineralized zone in 

case the mineralization is not confined to one area alone.

Respectfully submitted,

A. C. A. HOWE INTERNATIONAL LIMITED,

P. D. McCulloch.

DATED AT TORONTO, ONTARIO THIS 28th DAY OF JUNE, 1969.

A. C. A. HOWE INTERNATIONAL LIMITED



Sample No

301E 
302E 
303E 
304E 
305 E 
306E 
307E 
31OE 
311E 
312E 
313E 
314E 
315E 
316E 
317E 

318E 
319E 
320E 
321E 
322 E 
323E 
324E 
325E
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IP IP BE INI O n

ASSAY RESULTS

Location

Trench D
Trench D
Trench D
Trench D
Trench D
Trench D
Trench D
Trench C
Trench C
Trench C
Trench C
Trench C
Trench B
Trench B
Trench B
Trench B
Trench B
Trench A
Trench A
Trench A
Trench A
Trench A
Trench A

- 8'
- 20'
- 20'
- 3O'
- 40'
- 48'
- 57'
- 20'
- 9'
- 30'
- 42'
- 50'
- 45'
- 26'
- 40'
- 31'
- 36'
- 36'
- 0'
- 51'
- 60'
- 70'
- 80'

6" S

S
S
s
s
s
5
S
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s

Length Cu.

12" 
12" 
12" 
12" 

12" 
12" 
12" 
12" 
10" 
12" 
10" 
12" 
12" 
12" 
12" 
12" 
12" 
12" 
12" 
12" 

12" 
12" 
12"

0.37
0.35
0.35
0.50
0.40
0.28

Tr.
0.45
0.15

~0- 6CL 
1T.48 
0.01 
0.52 
0.33 
0.36 
0.25 
0.14 
0.51 
0.26 

0.25 
0.35 
0.28 
0.32

Ni.

0.068
0.023
0.038
0.475
0.174
0.138
Nil
0.002
0.029
0.223
0.272
Nil
0.410
0.014
0.168
Tr.
0.021
0.414
0.110
Tr.
Tr.
Tr.
0.022

All above footages are measured from north end of trench

326E 25' W from A Point 63' 12" 0.17 Nil
South on Trench A 

327E 25' W from A Point 65' 12" Nil Tr.
South on Trench A

A. C. A. HOWE INTERNATIONAL LIMITED
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Magnetometer and electromagnetic surveys were 

carried out over the property of Jacobus Mining Corporation 

Limited in Elmhirst Township, Western Ontario by J. N. Hart of 

A. C. A. Howe International Limited, Toronto, Ontario during 

the period April 1, 1969 to May 28, 1969.

The electromagnetic and magnetometer surveys 

failed to delineate the known zone of mineralization due to the 

highly disseminated nature of the mineralization.
*

An induced polarization survey is recommended as 

the best means of outlining the mineralized zone.

A. C. A. HOWE INTERNATIONAL LIMITED
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PROPERTY, LOCATION AND ACCESS

Co-ordinates: 49 0 49' 30" N 
87 0 43' 20" W

The property consists of 18 leased and 5 unpatented 

mining claims in the Port Arthur Mining Division, with the following 

numbers: - 

UNPATENTED CLAIMS LEASED CLAIMS

TB 138087 78410 78419
TB 138088 78411 78420
TB 138089 78412 78421

TB 138090 78413 78422
TB 138091 78414 78423

78415 78424

78416 78425

78417 78426
78418 78427

The property is located some twenty-five miles north 

east of Beardmore, Ontario which is on the Geraldton-Port Arthur 

branch line of the canadian National Railways. The property can be 

reached by means of the all weather road running north of Nesah, 

Ontario, on the Trans-Canada Highway to a point approximately three 

miles west of the mineralized zone. A rough tractor road has been 

cut to the property. Approximately 12.2 miles north on route 801 

access to the property is made by a lumber road for about 4.5 miles. 

During the summer months a car can be taken to within 0.5 miles of 

the property. The remainder must be made by foot or by tracked 

vehicle. The condition of the lumber road is fair. The time required 

to reach the property from Jellicoe is approximately 30 minutes.

A. C. A. HOWE INTERNATIONAL LIMITED
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rOPOGRAPHY

In general, the country has the typical peneplain
i

features of the (Janadian shield . On the property a few prominences 

rise as much as 100 feet above the low swampy areas.

CLIMATE

The climate of this area is temperate with rainfall 

occurring on the average every 4 to 5 days. The nearest 

electrical power is provided by Ontario Hydro which has its lines 

along route 11.

HISTORY

In 1947, prospecting by the Christiansen Prospectors 

Syndicate located the showing on which four trenches were dug.

Later in 1947, the property was optioned to the

International Nickel Company of Canada Limited. They drilled nine 

holes subsequent to a dip needle survey.

Ten years later, in 1957, Jacobus Mining Corporation 

completed the following work: -

a) A geological survey

b) A geophysical survey

c) A diamond drilling program totalling 46 diamond drill holes.

A. C. A. HOWE INTERNATIONAL LIMITED



Diamond drilling was begun in early March of 1957 and 

completed on October 12 of the same year. Forty-six holes were 

completed by Jacobus and chemical analysis of samples of the drill 

core indicated ore reserves of an estimated 540,250 tons of Q.38% Cu. 

and Q.36% Ni . A number of samples taken from the" four trenches 

in the mineralized zone gave values ranging from Q.75% to 1 .25% 

combined copper-nickel with negligible values in gold .

Assays from the core drilled by International Nickel

Company of Canada Limited varied from nil to 1 .45/^ combined copper- 

nickel .

The geophysical surveys outlined a low intensity

anomaly over the gossan area but elsewhere there is no indication 

of anomalous conditions .

Diamond drilling was again carried out, this time by 

A. C. A. Howe International Limited on behalf of Jacobus Mining 

Corporation Ltd. in the fall of 1968. Diamond drilling began on 

September 3 and was completed on January 14, 1969. The results, 

of the chemical analysis of the samples from the drill core indicated 

ore reserves of approximately 920,000 tons of G.42% Cu and Q.42% Ni. 

A magnetometer and electromagnetic survey at 1" = 200' was completed 

on May 27, 1969, also by A. C. A. Howe International Limited.

A. C. A. HOWE INTERNATIONAL LIMITED
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GENERAL GEOLOGY

Regional geological information is available on maps 

47 L. (South Onaman Area) and 45A (Sturgeon River Area) of the 

Ontario Department of Mines.

i he area north of the property has been mapped as

Keewatin basic volcanics intruded by a diorite or quartz diorite mass. 

Nearer the property intermediate to acid volcanics have been mapped. 

These volcanics have been intruded by diorite and granodiorite.

A predominant rock type in the immediate area is 

greenstone, mainly andesite but varying to rhyolite in places. 

Generally it is massive and recrystallized and provides little structural 

information .

A diorite-gabbro sill-like complex is intrusive into

the volcanic mass. In the vicinity of the mineralized showing, andesite 

and granodiorite underlie the diorite-gabbro sill which in turn underlies 

the volcanic complex. The granite types are more prevalent in the 

eastern and southeastern area.

The latest intrusives are diabase dykes that cut all 

other "rocks in the area.

A. C. A. HOWE INTERNATIONAL LIMITED
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REGIONAL GEOLOGY

AU of the consolidated rocks in the Sturgeon River area 

are pre-Cambrian in age. Overlying them are sands and gravels of 

glacial origin.

The oldest rocks of the area are Keewatin-type mafic and 

felsic volcanics and Timiskaming-type sedimentary rocks. The Keewatin 

(Archean) volcanics are "infolded" greenstone belts which form linear 

and discontinuous green bands in the Canadian Shield. They consist of 

basic volcanic rocks (greenstone, basalt, and andesite). Gold and base 

metals are associated with these meta-lavas. The Timiskaming series 

of sedimentary rocks consist mainly of greywacke, arkose, quartzite 

and conglomerate. Minor volcanic flows and tuffs are included. The 

Timiskaming rocks are highly folded, metamorphosed and intruded by 

basic and acidic rocks. The oldest Archean intrusive rocks are 

generally basic or ultrabasic rocks, mainly diorite and gabbro. Iron 

and base metals may be found with some of these basic intrusive rocks. 

Younger rocks are the acid intrusives which are granitic rocks ranging 

from massive granitic batholiths to extensive areas of granitic gneisses 

of hybrid origin. Granodiorite, syenite, monzonite, and porphyry are 

common in this group.

A. C. A. HOWE INTERNATIONAL LIMITED



Quaternary

Recent

Pleistocene

Pre-Cambrian

Keweenawan

Algoman

Haileyburian

Timiskaming

Keewatin
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TABLE OF FORMATIONS

Clay, peat 

Gravel, sand, till 

UNCONFORMITY

Diabase dikes 

INTRUSIVE CONTACT

Lamprophyre dikes 

INTRUSIVE CONTACT

Granite 
Granodiorite

INTRUSIVE CONTACT

Diorite 
Gabbro

INTRUSIVE CONTACT

Conglomerate, greywacke 
Iron Formation 
Basic Lavas

UNCON FORMITY

Iron Formation
Lavas (intermediate to acid in
composition)
Lavas (mainly basic)

A. C. A. HOWE INTERNATIONAL LIMITED
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GEOLOGY OF THE PROPERTY

The Keewatin lavas vary somewhat in general appearance, 

texture and composition, however, they are characteristic of the 

Keewatin lavas found elsewhere in Northern Ontario.

The overall picture of the lavas on the property expresses 

one of regionally folded synclinal belts that have a southwest-northeast 

trend . The lavas are generally referred to as greenstones without 

careful consideration of acid and basic phases. They grade from a typical 

rhyolite to dacite and andesite. As can be seen from the geological plan 

of the property the main rock types form a definite directional trend 

due to separate large flows probably of different ages. Rhyolite and 

dacite form by far the largest of these extrusive flows, whereas andesite 

is only minor. iitill lesser amounts of greenstone proper and basalt 

occur as dikes and perhaps as some small independent flows. Trachyte 

and latite occur as very minor flows and probably result from dif 

ferentiation in larger flows.

The dacit is typically dense and very fine grained with 

colour ranging from light gray through medium greenish-gray. The 

andesite is distinguished from the dacite by its much darker greenish- 

black colour. The dacite grades into rhyolite as well. The rhyolite can 

be recognized by its lighter colour and somewhat reddish tinge as well as 

a prominent conchoidal fracture common in much of the rhyolite. The 

rhyolite exhibits flow structure in the larger flows as well.

A. C. A. HOWE INTERNATIONAL LIMITED
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In many places the lavas (dacite and andesite) exhibit 

a porphyritic texture with feldspar crystals distribute'd throughout the 

groundmass. They range in size from ^7 1 mm to as much as 35 mm. 

The light-coloured feldspar was developed under conditions of slow 

cooling during the period of extrusion. Coarse textures of the flows 

are also found in several areas probably indicating the slow e r-coo ling 

central part of thick flows . Throughout many of the flows there is 

a small amount of pyrite mineralization (/^ Q.01%) and occasionally as 

much as 1 .0/4 pyrite.

Regional stresses resulting in the broad folding have 

contributed to localized shearing in individual flows. The shearing 

also have a general northeast-southwest trend. Tension cracks have also 

resulted and these have subsequently been filled with quartz. The 

stresses to which the lavas have been subjected are both lateral and 

rotational. Early lateral tension having a general strike north-south 

is the oldest of the stresses to be noted. These have resulted in the 

quartz filled tension cracks. In areas of greatest lateral stress the 

tension cracks have taken the form of large fractures that have quartz 

veins as large as 2 feet in width. These, however, do not persist 

for any more than 20 or 30 feet. Younger stresses probably related 

to intrusive bodies have resulted in rotational strain that has caused 

considerable shearing. This shearing has resulted in much fracturing 

and off-setting of the original tension cracks. This off-setting or faulting 

is only a matter of several inches to less than an inch.

A. C. A. HOWE INTERNATIONAL LIMITED



The oldest intrusive rocks on the property are Haileyburian 

(?) in age and represented by an intrusion of gabbro on the south-east part 

of the property. Variations from the gabbro include diorite and quartz 

diorite on the more acid side and anorthosite 'on the more basic side. 

Almost all of the gabbro outside of the mineralized zone is quite light 

in colour with the precentage of dark coloured pyroxenes equal'to the 

light coloured plagioclase . The variations in c omposition are no 

doubt the result of local changes in chemical composition and cooling 

rates during its intrusion.

Younger than the gabbro are the Algoman acid intrusive 

rocks. Just east and north of the property are two granitic masses 

which have caused local variations of rock types with transitions between 

diorite and granite. These transitions are no doubt the result of heat 

due to the intrusion of the granite masses. The heat has mobilized 

some of the existing greenstone phases in the vicinity of the contact 

and assimilation with the granite resulted. Mineralized zones of hybrid 

gneisses have also formed in a few instances as the result of increased 

stresses with much heat probably during the period of granitic intrusion.

Intrusive dikes can also be found in this zone in the 

various rock types and are the last phases of the period of intrusion 

by the igneous rocks. Some of the melted country rock has been 

intruded into fractures' etc. and cooled very quickly to form the dacite, 

rhyolite and andesite type of dikes. On the north side of claim 

TB 78416 these new phaneritic phases have sulphide mineralization 

(X 0.20/4) some of which appears to be chalcopyrite.

A. C. A. HOWE INTERNATIONAL LIMITED
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The mineralized zone in the gabbro" is a primary

magmatic deposit which has resulted from magmatic differentiation of the 

metallic constituents. The zone dips steeply to the north (45 0 ) and 

plunges westward at the same time. The showing is a dark gabbro 

having 90/4 dark pyroxenes and 10/4 light coloured plagioclase. The 

minerals that can be recognized are chalcopyrite, pentlandite and 

pyrrhotite and these comprise some 4 - 6% of the groundmass. The 

ore minerals are disseminated throughout the rock and are the result 

of the segregation of dark minerals along with the ore minerals as

a residual liquid that has crystallized in place forming a lens or
\ 

irregular layer in the gabbro.

A structural study of the jointing patterns in the miner 

alized gabbro and the non-mineralized gabbro just east and west of the 

showing indicates that cooling and subsequent jointing in each of the above 

has had a different history. There is an absence of joints in the north- 

south direction in the non-mineralized zones as compared to the increased 

frequency of joints in that direction through the showing.

The type of chemical composition in the mineralized zone 

would have a different structural stability than the non-mineralized 

gabbro and consequently the frequency of a particular joint set might 

not occur in the non-mineralized zone. The cooling rate of the mineral 

ized zone may have also affected the final joint structures. It may have 

remained as a slush longer than the outside zones and consequently 

directional stresses being applied on the earlier solidified gabbro would 

have little affect on the still mobile slush of the mineralized zone.

A. C. A. HOWE INTERNATIONAL LIMITED
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DIAMOND DRILL RESULTS
*

The drilling program carried out on the property between 

August, 1968 and January, 1969 comprises 9 vertical holes, with a 

total length of 8,357.5 feet.

The deposit was traced towards the north-west for a 

horizontal distance of 350 feet, in the recent drill program.

It dips at about 40" in that direction and becomes narrower; 

it is approximately 200 feet wide at line 104N and 100 feet wide at 

line 106N . It seems to widen again at line 107N .

The calculation of the previous work data gave an 

indicated reserve of:

539,886 tons with grade of Q.38% Cu. and Q.36% Ni, or 

for two high grade lens zones: 

Zone A 186,006 tons with grades of 0.45/4 Cu and 0.5^ Ni 
Zone B 108,217 tons with grades of Q.53% Cu and Q.42% Ni

The last drilling program adds to these figures an ore

reserve of 397,652 tons with grades of Q.49% Cy and 0.49/4 Ni: or for a 

high grade lens zone: 145,560 tons with grades of 0.6^ Cu and Q.69% Ni. 

The total reserve of ore is therefore: - 

937,538 tons with grades of Q.42% Cu and 0.4^ Ni: or, 

for the high grade zones: 439,783 tons with grades of Q.52% Cu and Q.55% Ni

A. C. A. HOWE INTERNATIONAL LIMITED
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EXTENT OF GROUND GEOPHYSICAL SURVEYS 

Electromagnetic Survey

During the period April 3, 1969 to May 10, 1969 (inclusive), 

48.4 line miles of electromagnetic survey was carried out over the 

property by J. N . Hart of A. C. A. Howe International Limited, 

Toronto, using a Ronka EM-16 (Model 34) unit. Station NAA Cutler, 

Maine, was the transmitter location. The base-line was oriented N60 0W 

and grid lines were cut at 200 foot intervals and oriented N30 0 E. All 

lines were chained and picketted at 100 foot intervals. Instrument 

readings were taken at 100 foot intervals. Three hundred and forty- 

nine (349) extra detail readings were taken where required, (see 

map at rear). A total of 123 man-hours (19 days) was required to 

complete this survey. 

Magnetometer Survey

During the period May 11, 1969 to May 27, 1969,

50.2 line miles (includes 1.8 line miles of base-line) of ground mag 

netometer survey was carried out over the same grid on the same 

property by J. N. Hart of A. C. A. Howe International Limited, 

Toronto, Ontario using a Sharpe MF-1 Fluxgate magnetometer 

(Ser. #606214). Instrument readings were taken at 100 foot intervals. 

Eighty-five extra readings were required to detail anomalous areas.

A. C. A. HOWE INTERNATIONAL LIMITED
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Corrections were made for diurnal variation and all 

adjusted to a common base station (See map at rear).

Eighty-seven (87) hours (12 days) was required to 

complete the magnetometer survey.

Technical data on both the Ronka EM-16 and Sharpe 

MF-1 Fluxgate magnetometer is attached as Appendix I of this 

report.

RESULTS OF THE GROUND GEOPHYSICAL SURVEYS

The magnetometer and electromagnetic surveys failed

to outline the known mineralized zone on the property except where

mineralized outcrops occur.

Two parallel electromagnetic anomalies located between

10 * 00 W and 56 4- 00 W are most probably due to clay/bedrock

interface as they are coincident with the edge of swampy ground.

Louis Czikan in his report of May 30, 1969 (Report #199)

describes the mineralized zones as follows:

"It has a strike of approximately east-west, a dip of 

about 5O - 60 0 to the north, and rakes to the west, forming an 

elongated cylinder trending N60 0W. The southeast end is exposed on 

surface north of Hanover Lake, near line 99N . The longest dimension 

of the mineralized zone is 1000 feet in a direction of about N60 0W, 

and it plunges at approximately 40 0 in that direction. The short :

A. C. A. HOWE INTERNATIONAL LIMITED
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dimension varies from 28O feet at the south-east end (line 99) to 

120 feet on line 107 N. Its average true thickness overall is about 

4O feet. However at the northeast end it is about 60 feet. The 

mineralized zone is still open at the northwest end, where the 

present drilling program was stopped.

"The mineralized zone consists of disseminated

pyrrhotite, chalcopyrite and pentlandite within a sill-like body of ' 

gabbro and diorite overlain by andesites and underlain by either grano 

diorite or andesite."

CONCLUSIONS AND RECOMMENDATIONS

The electromagnetic and magnetometer surveys failed 

to delineate the mineralized zone due to the disseminated nature of 

the sulphide mineralization .

Only the southeast boundary of the mineralization, has 

been defined by diamond drilling .

George S. Disler, D.Se., in his report dated 16th 

December, 1969, recommends that an induced polarization survey 

costing approximately S1O,000.00 be conducted over the property.

A. C. A. HOWE INTERNATIONAL LIMITED
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He further recommends an initial 8,000 foot diamond drilling 

program subsequent to the results of the induced polarization 

survey. The writer concurs with Dr. Disler's recommendations.

Respectfully submitted,

A. C. A. HOWE INTERNATIONAL LIMITED,

H . G . Tibbo .

DATED AT TORONTO, ONTARIO THIS 12th DAY OF JANUARY, 1970.

A. C. A. HOWE INTERNATIONAL LIMITED
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