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SUMMARY

Drilling on the Jogran Property by previous owners has 
resulted in the establishment of over 14 million to*ns 
of drill indicated reserves within a quartz feldspar 
porphyry plug, with a grade ofO.19 Cu and 0.0555 MoS2. 
Drilling indicates higher copper values and uniden 
tified molybdenum values in the older intruded green 
stones marginal to the porphyry. This area has not 
been adequately sampled and has a surface extent of 
1200 feet by 800 feet. It is open in all directions 
and to a depth.

The potential for a large 100 million ton open pit 
copper-molybdenum ore zone comparable to the Brenda 
Mine in British Columbia exists on this property. 
Geological models with close structural, tectonic, 
petrographic and metallogenic similarities, such as 
the Cave Peak area of Texas suggest that there is 
also a good possibility of locating repetitions of 
the Jogran deposit under known mineralised zones on 
strike, or higher grade extensions of it at depth.

This is an outstanding exploration prospect for any 
company wishing to develop molybdenum reserves. 
Significant copper values are also present, and there 
are indications of tungsten or precious metal zones'.

An exploration proposal to explore this area consists 
of an aggressive drilling program to establish reserves 
for the Jogran porphyry deposit. In addition, a program 
of detailed mapping, airborne geophysics to determine 
major structures, and ground geophysics to locate 
mineralisation at three other prospective areas is 
proposed, to be followed as warranted by Jeep drilling 
on all four areas.

The estimated cost of the program, if it is decided 
to complete all phases, is $393,950.

PROPERTY TITLE AND OWNERSHIP

The Jogran property consists of l^B unpatented mining 
claims in Ryan Township in the Distrct of Algoma and 
Sault Ste. Marie Mining Division, Ontario. Figure l 
shows the claim locations and numbers. Appendix A 
lists claim numbers and recording dates.
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The claims are owned by Roy J. Rupert and Mr. Lou 
Palumbo, 249 Lake St., Sault Ste. Marie, Ontario. 
Each holds a 50?6 undivided interest subject to an 
agreement between them. At this time, April 1V5, 19#0, 
Rupert holds unrecorded transfers from Amax.

Surface rights to 2/^6 acres including the Jogran 
occurrence are owned by Weldwood of Canada Ltd. The 
balance is Crown Land.

LOCATION. ACCESS. LOCAL CONDITIONS

The claims are located in the Batchawana Mining Area 
where copper mining operations have continued inter 
mittently since prehistoric times. They are located 
within six miles of the Trans-Canada Highway at a point 
42 road miles north of Sault Ste. Marie. Three logging 
haul roads provide access to the southwest, northwest 
and northeast ends of the property. These gravelled 
and graded haul roads arc now passable for four-wheel 
drive vehicles, but limited reconstruction of bridges 
and creek crossings would restore them to truck traffic. 
(Figure 1).

The topography is very rugged, being located in the 
margirt of The North Central Ontario Upland Plateau, 
which'is abruptly terminated by the Lake Superior Basin. 
Creek and river valleys are deeply incised in this area. 
Hills on the property rise to 1957 feet above sea level 
from Lake Superior at 602 feet above sea level. Individ 
ual hills are generally 200 to 600 feet high with steep 
slopes and frequent cliffs. A heavy mantln of glacial 
sandy gravel ground moraine is present and obscures 
outcrops.

Commercial stands of maple and yellow birch timber are 
present on the claims, but no timber rights accompany 
the claims. These species, as well as spruce, pine, 
oak and others are cut on a 12 to 20 year cycle so main 
roads are usually well maintained.

Existing power lin^s extend to the now discontinued 
mining operations at Tribag and Coppercorp Mines from 
the Montreal River generating station.

Water is plentiful on the claims, with high annual 
precipitation (about 100 cm) in the lee of Lake Superior. 
A milling plant could obtain enough water by establishing 
reservoirs to retain spring and fall runoff for use in 
the relatively dry months of winter or July.
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There is sufficient existing accomodation in the local 
Soo North Planning Area to house staff for a small to 
medium sized mining operation. In the-1960's and 1970 f s, 
Tribag and Coppercorp operated with only a small trailer 
townsite to provide supplementary accomodation for-some 
of tha Coppercorp employees. There is a good supply 
of resource-or'ented skilled labour in the area which 
could be trad ] for mining purposes, and the area is 
an attractive ,ne for skilled miners.

Infrastructure facilities for heavy industry such as 
shipping, machine shops, trades contractors, equipment 
suppliers, parts warehouses etc. are available in Sault 
Ste. Marie.,

In terms of development costs, it would be difficult 
to select another mining area in Canada where local 
labour conditions and infrastructure are more favourable.

HISTORY

Copper mining was begun in this area by prehistoric 
peoples and has continued intermittently, with references 
to mining ventures by Alexander Henry (1670's), the 
Quebec and Lake Superior Mining Co. and other companies 
in the I860's, sporadic mining at Mamainse in the 
early 1900's, and operations of the Coppercorp and 
Tribag mines in the 1950's, 19oO's and early 1970 T s.

The history of geological knowledge of the Batchawana 
area, and its practical development are worth brief 
comment. Prior to the l960's nearly all exploration 
in the area was directed toward Kcueenawan vein or 
amygdaloidal types of copper deposits. Any exploration 
of deposits in the underlying Archean rocks was inciden 
tal, and directed to discovery of planar veins. This 
narrow view of exploration models hindered early 
exploration of the Tribag deposit and discouraged 
work on the Jogran property.

Recognition of the potential of this are^ for large 
porphyry type or breccia pipe copper-molybdenum-tungsten 
deposits only occurred in the 1960's as the result of 
operations at Tribag and did not become generally 
known until the late I960's or early 1970's, As a 
result of staking rushes in the 1950's and early 1960's, 
most of the prospective ground was already held and 
only a small part of it along the north edge of the 
Batchawana Greenstone Belt was prospected using

J
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these new exploration model concepts, mainly by Tribag 
mine personnel. In 1971 and 1972 Tribag encountered 
financial difficulties and depletion of reserves, so 
exploration by them was curtailed, leaving some obvious 
drill targets untested. During the 1970's, claims' in 
the area expired or were forfeited to the Crown. That 
created the first opportunity for renewed exploration 
on a truly regional scale using these concepts.

The Jogran deposit was originally recognised and claimed 
as a Mining Location in 1366 shortly after Indian 
title to the area was expunged by a revision to the 
Robinson-Huron treaty ( I&US) i n i860. This location 
was apparently claimed on account of the numerous 
peripheral copper showings around the porphyry body. 
There are no records of this early work. In the mid- 
1950*s, Weldwood of Canada Ltd. acquired surface 
rights to the Mining Location, after stripping it 
from the mining rights which attracted higher taxe's. 
The mining rights were forfeited for taxes.

In I960 the property was staked and owned by McKinney 
Gold Mines and later by its subsidiary Jogran Mines Ltd. 
McKinney and Jogran conducted geophysical and diamond 
drilling programs between 1963 and 1965 to locate 
copper veins. Some of the holes located the Jogran 
porphyry, previously unknown, and the drill program 
was altered to sample it for copper and molybdenum'. 
This established a large but low grade reserve. Sub- 
sequfently the property was optioned to Phelps-Dodge 
Corporation who conducted further drilling ./ear the 
porphyry body in 1966. The purpose and direction of 
this latter program is not clear from examination of 
the records. After Phelps-Dodge relinquished the 
property to Jogran in 1966, Jogran decided to retain 
only a few key claims. By 1976 Jogran was owned by a 
company with very different interests, and Jogran's 
charter was not maintained, so that the remaining 
two claims reverted to the Crown. In March 1979, 
Arnax and the writer staked the surrounding claims, 
and on June l, 1979 the writer obtained the two key 
claims in a competitive staking rush. The writer's 
claims were optioned to Amax in October 1979. In 
March 1980, Amax declined to continue under the terms 
of the option and transferred all rights in all claims 
to the writer.

Results of the drill program by McKinney and Jogran 
Mines Ltd. were documented by A.W. Jeckell, P.Eng. 
Good logs are available and most of the core has 
been stored by the Ontario Division of Mines in Sault 
Ste. Marie. Many of the Jogran drill casings are 
still in place. Logs of the Phelps-Dodge drill holes
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are available although assays are incomplete {and 
much of the mineralised core was not assayed nor was 
mineralisation quantitatively estimated in the logs). 
Samples and selected core sections of a few holes are 
available but most of the core from Phelps-Dodge p*ro- 
grara was stored at the property and completely vandalised, 
Drilling by McKinney and Jogran totalled 11,135 feet in 
21 holes. Drilling by Phelps-Dodge totalled 10,1^9 feet 
in 16 holes.

Geophysical work has included a magnetometer survey 
and an IP survey and a vertical loop e.m. survey. The 
e.m. survey outlines the margins of the porphyry very 
effectively.

One serious problem encountered in compiling past 
records is that neither the Jogran nor Phelps-Dodge 
drilling was surveyed, except for the use of uncon 
trolled picket line grids. Despite a relief of over 
300' in short distances, elevations are unavailable, 
and there are serious location discrepancies between 
maps by the two companies which make compilation un 
satisfactory. In particular, this raises very serious 
doubts about the location of Phelps-Dodge hole 60-5 
which supposedly disproved the northeastern extension 
of the porphyry.

Two other major prospects on the property have been 
explored. Consolidated Negus Mines Ltd. drilled 227'' ' 
in 7'holes on the Negus porphyry intrusion in 1955. 
This' work located chalcopyrite and molybdenite in that 
intrusion.

In November 1971, Tribag and Teck Corporation Ltd. 
completed an IP survey of an area near Little Gimlet 
Lake. Several anomalies were located in a region with 
numerous copper shows. There is no record that recom 
mended drilling was done, before Tribag suspended 
exploration in 1972.

GEOLOGY

General Geology

The key elements of local geology are shown on Figure 2, 
The Archean basement consists of granite and a green 
stone belt. It is overlain by volcanic strata and
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conglomerates of the early Paleohelikian Mamainse Fm., 
part of the Keweenawan Supergroup. The Mamainse Fm. 
dips towards Lake Superior at about 25O . Late Paleo 
helikian felsic instrusive porphyries form dykes and 
plugs in the Archean rocks and numerous longer sills 
or irregular plugs in the Keweenawan strata. Breccia 
pipes, veins or alteration haloes mineralised with 
copper, molybdenum, antimony, arsenic, tungsten, gold 
and cobalt are present, especially in areas with 
porphyry intrusions. Copper, lead, zinc, silver and 
uranium are also present in association with certain 
late Paleohelikian mafic dykes.

Regional Structural Geology

Examination of satellite imagery and air photos has 
revealed a number of ring structures in this area. 
Several mineral deposits are closely associated in 
space with thet' ring structures. The Tribag East 
Breccia forms a crescent-shaped zone along the south- 
east side of a distinct ring structure about one mile 
across, defined by stream patterns.

On a larger scale, the crescent shaped Mamainse Lake 
defines a ring and two distinct concentric rings are 
evident on satellite images on l" ^ l mile composite 
air photographs. These rings have diametersof 5 and 
S miles. Ground examination indicates porphyry dykes 
near and parallel to these ring structures and a 
general but poorly defined association with mineralisation. 
A possible ring of comparable size is evident to the 
north in the Montreal River area. See Fig. 2.

Northwest trending faults are common along the east 
shore of Lake Superior and are clearly associated with 
PaleoheliJdan basic intrusions and with copper mineral 
isation. The Coppercorp Mine, Montreal River uranium 
deposits, the lead-zinc-silver veins and the copper 
veins at Pte. Aux Mines, and the Trout Lake and Kincaid 
Location breccias are associated with northwest trending 
faults. The Jogran porphyry and the Bjornaa cobalt-gold 
prospect are near the intersections of one of these 
faults with opposite sides of the 5 mile diameter ring 
structure. The Haugeneder deposit is on the same fault.

The other distinct small ring structure in the area is 
at the south end of Mamainse Lake. The Negus copper- 
molybdenum bearing porphyry is on the west edge of 
this l mile diameter ring.

Other ring structures can be tentatively identified in
this area but the objectivity of their identity is doubtful,



Page 7

especially in granite terrains with typically concen- 
tric stream patterns.

The nature of the Archean host rock does not seem to 
be critical in determining the location of breccia 
pipes or porphyry intrusions. Some are wholly in 
greenstone, others wholly in granite. The best deposits 
mined to date are near a granite-greenstone contact 
but this may be coincidental. Tribag exploration staff 
considered it to be a possible ore control and the pos 
sibility should neither be ignored, nor should it 
restrict exploration elsewhere.

Porphyry dykes, plugs, breccia bodies, groupings of 
mineralised zones and the long axes of elliptical rings 
do show a weak tendency to an alignment in a direction 
of about N600 E.

Regi o na l Mi n e ra l i sa tjlon

Besides the mineralisation described under the following 
headings of Jogran Property Geology, other ore types 
are found in the Batchawana region. They are described 
because any exploration program should include them as 
possible models to a greater or lesser degree.

The Tribag Deposit s are diatreme breccia zones 
mineralised with quartz, pyrite, calcite, chal 
copyrite, bornite, chalcocite, molybdenite and 

^stibnite, as well as minor scheelite, fluorite, 
'sphalerite, galena and .scolite minerals. At 
Tribag mine, the Breton Breccia was the main source 
of ore: it consisted cf parabaloid dome shaped 
veins or breccia zones concentrically arranged in a 
larger breccia pipe about i mile in diameter. The 
East Breccia is a crescent shaped breccia zone on the 
southeast rim of a l mile diameter geomorphic ring 
structure. Three other nearby breccia zones to the 
west of these two ring-type structures appear to 
be controlled by diatreme action along fault struc 
tures. The breccias are composed of 70?b - 95^ 
altered wall rock fragments in a matrix of 5 to 30^ 
vein material. Alteration depends in part on the 
wall rock type. Granites tend to alter to clay 
minerals. Alteration is not intense and the centre 
parts of 3arge blocks in the breccia may be unaltered.

The B.jornaa Prospect, also held by the vendors of 
the Jogran, is a group of showings with cobaltite- 
gold-chalcopyrite-pyrite mineralisation. The veins 
are narrow calcite-quartz filled faults along the 
margins of equally narrow quartz-feldspar (pyroxene)
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porphyry dykes. They form a rough halo around 
two sides of a sharp topographic depression.

Tho Haugeneder Prospect, partially included with 
the Jogran property is a fault-controlled vein 
deposit of low grade quartz-chalcopyrite-bornite- 
pyrite. It strikes N300W and the host fault is 
in line with the apparent east end of the Jogran 
porphyry. A number of similar fault-controlled 
veins are found north of the Coppercorp f^ine 
near the Archean-Keweenawan unconformity.

The Coppercorp Mine, Mamainse Mine and the Pte. 
Aux Wines deposits are fault controlled veins 
mineralised with calcite, quartz, chalcopyrite 
and minor zeolites. The veins trend N30bW with 
some splay structures at N 10O to 20O E. Host 
rocks are Keweenawan basalt flows with interven 
ing conglomerate beds. Late Paleohelikian basic 
olivine gabbro dykes are present in some veins 
{the Copper Creek Fault at Coppercorp and the 
Mamainse vein) and the metallic mineralisation 
forms narrow (usually a few inches) selvages 
along the edges of these dykes. The patterns of 
ore-deposition in dilatant zones at Coppercorp 
indicate left hand movement.

At Pte. Aux Mines there is an old lead-zinc-sfIver 
prospect at the tip of the point. A late Paleo 
helikian olivine gabbro dyke fills a northwest- 
trerding fault. Selvages of l" to 3" of galena, 
sphflerite and minor quartz, calcite and chal- 
copjrite are present along the dyke margin with 
distribution of veins again indicating left hand 
movement. The silver content is 2 to 10 oz. of 
silver per ton in the vein. A structurally 
similar but rich vein in Aphebian pre-Helikian 
basement rocks is now mined for silver near 
Goulais River about 25 miles to the southeast.

OROLOGY OF JOGRAN PROSPECT

The dominant rock type underlying the Jogran property 
is an Archean greenstone sequence. Available geological 
maps have not distinguished individual rock units with 
in this unit, except for interbanded iron formations. 
Consequently very little is known about internal struc 
tural form of the greenstone. In the present state of
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knowledge it is a monotonous sequence of basalt flows 
with steep dips to the south.

Iron formation, composed of bands of silica and coarse 
manetite as well as minor pyrite is present north of 
the Jogran property on leased claims owned by Batchawana 
Iron Mines Ltd.

The Archean rock types do not appear to exert any speci 
fic control on ore deposition, based on current know 
ledge. It is possible that iron formation could be a 
source of sulphur to the porphyries.

Strata of the Mamainse Fm., Keweenawan Supergroup, 
underlie the southwest corner of the property. These 
volcanic flows and intervening conglomerates dip west 
under Lake Superior at about 25O and form a broad 
anticline over the Archean greenstone belt. It is 
worth noting that the projected lower contact of the 
Mamainse Fm. extends over the entire property and that 
it may have exerted a control on mineralisation.

Porphyry intrusions are generally pink or salmon-pink 
in colour, but buff, cream coloured or brick-red 
varieties are encountered. Most dykes have a very 
fine grained matrix, but fine to medium grained tex 
tures develop in dykes over 3 or k feet thick, ^ to 
3 mm phenocrysts of feldspar, quartz or altered p'yroxene 
may be present. Fine grained altered mica (biotite?) 
clots are often present. Mafic minerals are generally 
scarce, less than 5^, but near the Bjornaa prospect, 
up to 15^ altered pyroxene phenocrysts have been noted. 
Copper staining in the walls or in the dykes may be noted.

Skrecky (1980) has described the geology and mineralisa 
tion of the property as follows and is probably the best general 
description available.

"Geolo/cy and Mineralization

Copper mineralization was observed to occur in 
thir- quartz veins across the entire claim group. 
A concentration of these showings occurs in three 
are*s: around the Jogran quartz-feldspar porphyry, 
in an area to the southwest (the West Creek Pros 
pect) and around the outlet of Upper Gimlet Lake. 
The copper occurs as coarse chalcopyrite usually 
in thin quartz veining. The chalcopyrite also 
occurs as fracture fillings and sulfide seams 
around the Jogran porphyry and in the area to 
the southwest. Near the porphyry itself the
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chalcopyrite bearing quartz veins also carry 
coarse flakes of molybdenite.

Sulphide blebs and fragments were also found 
to occur in a breccia southwest of the Jogran 
porphyry, in the same general area as the sul 
phide veining and copper bearing quartz veining, 
The West Creek breccia is exposed for 200 feet 
along a cliff and is open to the east away from 
the cliff face.

The breccia has a matrix of quartz, biotite 
and chlorite. The micas occur as coarse flaky 
aggregates rimming the fragments. Some pyrrho 
tite also appears to fill voids in the matrix. 
Fragments make up roughly 60 to 75/6 of the 
breccia. They include fragments of feldspar 
porphyry, intermediate, felsic and basic vol 
canics, as well as blebs of pyrite, pyrrhotite 
and chalcopyrite. The sulphide blebs make up 
less than yfa of the fragments and range in 
size up to 5 cm across. Most of the rock frag 
ments are 1^ to 3 cm long, though some are up 
to 10 cm in size. Two grab samples of the 
better sulphides assayed as follows:

Sample 
Number

A -7903

A-7904

Au

.01

.06

-**-

2.7

2.2

Cu
- p.p. m. —

5400

/*600

Zn

370

55S

Mo

8

18

In contrast to the Jogran Porphyry which has 
been extensively drilled, the breccia occur 
rence has not been drilled.

The surface exposures of the Jogran Porphyry 
were examined and a westward extension of the 
porphyry was prospected. Previous drilling 
has closed off the eastern extent of the 
porphyry. (This statement may be based on 
poor survey control and is questioned. - R.J. 
The porphyry is a light pink color with a 
variable development of feldspar phenocrysts 
and clear quartz eyes. The porphyry also con 
tains about l?o actinolite as needles, and a 
small amount of disseminated chalcopyrite.

A swarm of .5 meter wide feldspar porphyry 
dykes was observed to outcrop immediately

R.)
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west of and on strike with the surface ex 
posures of the porphyry body. Several larger 
dykes were also observed to i*un east-west on 
strike with the porphyry; the largest, ap 
proximately four meters thick was traced over 
500 feet from the porphyry outcropping on a 
hillside and in a creek.to the west of the 
main surface occurrences. Most of these 
dykes appear similar in overall composition 
to the Jogran porphyry and probably represent 
surface dyking of an underlying body. They 
do not show hydrothermal alteration assem 
blages associated with the mineralisation in 
the porphyry itself

Several of the small copper showings around 
the Jogran porphyry were visited and sampled. 
Most of the mineralisation is either chalco 
pyrite or bornite mixed with considerable 
amounts of magnetite. Some tungsten was also 
observed under the UV lamp with the highest 
assay returning ?#0 ppm Wo^. Other minerals 
common in the assa; results include: .1 ppm 
Au and A to 10 ppm Ag. These assemblages 
suggest that the copper showings are expres 
sive of mineral zonation around the Jogran 
Porphyry."

The writer has examined core from /* holes drilled by 
Jogran and Phelps-Dodge. Based on this limited ex 
amination, several observations about the Jogran 
porphyry are possible.

The Jogran porphyry consists of broken and sometimes 
resorbed phenocrysts of orthoclase up to i" diameter 
in a medium grained matrix of feldspar, quartz and 
biotite or other micas. Mica composes less tha/ 3^ 
of the ro'ck. Chalcopyrite is distributed throughout 
the matrix as blebs. Some pyrite is a]so present. White 
quartz veiniets from hairlines to 2" wide are present. 
Theso veinlets contain molybdenite (often as coarse 
books) and some chalcopyrite. Most of the molyb 
denite appears to be in this form. Similar white 
quartz veins are found in the Archean wall rocks 
and nearby dykes of related felsitic quartz porphyry.

In the Archean wall rocks, and often near felsitic 
dykes, hairline joint coatings or fractures up to 
l i nch wide contain chalcopyrite and quartz (including 
some hexagonal crystals) with minor scheelite and 
molybdenite. Gold assays are not available, but one
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grab surface specimen analysed by Jogran, and ap 
parently of this type, contained 0.1 oz./ton of 
gold.

In hole PD-1, a 3 foot wide dyke of pegmatitic 
salmon-coloured porphyry :vith grey quartz stringers 
assayed over 0.4o^ copper as chalcopyrite, and has 
about 1^ scheelite under the UV lamp.

Fractured zones mineralised by chalcopyrite, bornite 
and minor molybdenite are present in the wall rocks. 
Zones over AO feet wide with over 1^ copper are 
known. Some scheelite was noted in hole J-3 near 
mineralisation of this type.

PREVIOUS DRILLING AND RESERVES

Figure l, shows the extent of the previous drilling 
in and near the Jogran porphyry, compiled by the 
writer. In preparing this compilation, location 
data were cross-checked between maps and against subsequent 
cadastral, surveys of the claims. Numerous and sub 
stantial (- 100') discrepancies were noted, particu 
larly with regard to correlation of the relative 
locations of the Phelps- Dodge and earlier Jogran- 
McKinney programs.

It appears that holes were located on uncontrolled 
picket lines which may have been off line by at 
least one hundred feet. It is also likely that 
chainages were in error along some lines because 
of steep slopes in the area. No attempt to determine 
elevations was made- in any drill program, notwith 
standing a relief of over 2^0 feet.

Al .-. ith a n accurate survey is imperative, the only 
sign: jicant problems arising out of these discrepancies 
which is of immediate concern, is that hole 60-5 may 
not have defined an eastern extension of the porphyry 
body. It may be too far south to have done so, and 
in any case, the porphyry plug is not so discrete 
that it can be defined by a single hole parallel to 
its "boundary".

For reserve calculation purposes at the present 
stage, a rather crude procedure will suffice. The 
weighted average of all Jogran-McKinney footage 
from holes collared in the porphryryis 0.19^ Cu
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and 0.055& MoS2. This is a conservative grade estimate 
because the hole pattern apparently gives too much 
weight to the lower-grade central part of the porphyry 
plug, and too little to the higher-grade marginal 
zones. Inclusion of all sampled and unsampled sections 
in both the porphyry and its margins reduces the grade 
to 0.1739& cu and 0.045# MoS2. (See Figure 4)

The apparent margins of the porphyry tested by holes 
collared within it and based on this compilation are 
defined on Figure 4. This outlines an elliptical area 
900 feet by 450 feet. To a depth of 525 feet, this 
indicates a tonnage of 14 million tons (12 cu ft. /ton). 
All reserves so indicated are within 150 feet of a 
drill section.

Drilling to the northwest of the porphyry plug (Jogran 
holes l, 3, 3, 9, 10) and southwest of the plug (Phelps- 
Dodge i.-.Les 60-1, 60-5 to 60-9 inclusive and 60-11 to 
60-14 inclusive) indicate that there is a zone of mar 
ginal copper mineralisation with undetermined molybdenite 
values there as well. These holes encountered greenstone 
with dykes of porphyry. Copper grades are higher but 
less uniform than in the core of the intrusion. Assays 
of holes are incomplete for open-pit evaluation in to 
day's conditions. The zone of mineralised mixed wall 
rock and porphyry dykes is outlined on Figure k a nd is 
obviously muchlarger. Although it is not yet adequately 
tested by drilling it obviously has the potential for 
a 'lOO million ton zone.

Jogran drill holes No. 13, 14, 16 and 20 were drilled 
southwest under outcrops of greenstone. They indicate 
that the porphyry dips outwards to the west and tends 
to confirm the similar conclusions of Skrecky (19BO) 
which was based on surface observation of dyke swarm 
distribution. There is a good chance that vertical 
holes drilled on the hill southwest of the Jogran por 
phyry will encounter a "roof zone" where better mineral 
isation may be present.

There are no records that any checks of the core for tung 
sten, gold or silver were made by either Jogran or Phelps- 
Dodge. Phclps-Dodge assaying is incomplete, especially 
with regard to molybdenum.

EXPLORATION MODELS

In terms of global tectonic setting, the Paleohelikian 
margin along the east shore of Lake Superior can be de 
scribed as the margin of a failed rift which developed in 
the central part of a consolidated continental plate over a 
hot spot. In this sense it is tectonically quite similar
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to the Cenozoic Chihuahua Tectonic Belt of West 
Texas. It differs from the world famous Redwell Basin 
of Colorado only in that the rifting events in Colorado 
occurred relatively soon after a previous tectonic 
event and the hot spot there may h.ive been under a 
deeper and hotter part of the earth's crust.

The Cave Peak Complex (Sharp, 1979) in Texas pro 
vides one of the most interesting models because 
of its close petrographic, structural and tectonic 
similarity to the Jogran intrusion. The apparent 
rough alignment of intrusions at Cave Peak has a 
parallel in the rough N 600 E alignment of the 
Little Gimlet, West Creek and Jogran mineralised 
zones, and the parallel alignment of many dykes 
near the Jogran deposit. A copy of Figure 4 from 
Sharp (1979; *s attached tc illustrate an exploration 
model.

In the Redwell basin, as at Datchawana, both breccia 
pipes and porphyry stocks and fault controlled vej.ns 
are mined for molybdenum, golu, silver, copper and 
tungsten. Descriptions of deposits there by Wallace 
et al (1973) and Sharp (1979) provide useful models 
for exploration of the Jogran porphyry area.

On a more regional seal o, the structural setting of 
the vein-type deposit' like those described in the 
San Juan Mountains of Colorado (Doe et al 1979) 
also deserves consideration in this region. This 
model has merit in relation to possible deposits 
along northwest or north-trending faults in the 
Batchawana area and should be kept in mind through 
out the course of any exploration program, even if 
it is not adopted as a primary model for all specific 
geophysical or drilling programs.

PROPOSED EXPLORATION

A. To provide a basis for subsequent property ex 
ploration and to relieve pressures to file assess 
ment work, it is recommondcd that initial surveys 
of the property include:

a) Detailed geological mapping of the property 
with particular attention to recording all 
porphyry dykes, copper showings, lineaments 
and previous drill holes.
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Field mapping can be based on air photo 
graphs with picket lines established in 
areas such as the Jogran, West Creek, Little 
Gimlet and Negus showings. A l" to ^00' 
scale should be adequate for most of the 
property providing all outcrop is recorded 
and symbols used for narrow dykes. Near 
the Negus and Jogran porphyry, control should 
be established with a transit to determine 
drill hole locations precisely and to estab 
lish three dimensional control. Previous 
records should be compiled.

b) Re-examination and re-sampling of available 
drill core.

c) An airborne VI.F e.m. survey should be flown 
to establish the presence and extent of north 
west and northeast trending faults. This may 
require a grid pattern of survey lines on 
the Jogran property. A magnetic survey should 
accompany the VLF e.m. survey.

B. To test the Jogran porphyry as a possible larre 
tonnage, low grade copper-molybdenum-tungsten 
prospect, it is recommended that it be percussion 
drilled or~dian;ond drilled on 75 metre centres 
particularly in the marginal areas and the in 
ferred "roof zone" to the southwest. This will 
require approximately y i h oles to a depth of i ,''.\\- 
feet, or H, f.00 feet.

C. To test the possibility of better grade zones at 
depth in the Jogran Porphyry at least one and 
possibly two holes should be drilled to a 2500 foot 
depth (see diagram on Cave Peak exploration model 
for justification). These holes should be sited 
after completion of B.

i). The Little Gimlet prospect should be examined, and 
i f i t j^as^not already been done, U e holes 
recommended by Geophysical Kngir.eeri rig in 1971 
should bo drilled to test known IP anomalies.

K. IP surveys are recoinr.ended over trie Ne,;r.us and /es r . 
Creek Prospects.

r". After further definition of the Negus, '.Vest
Creek and Little Gimlet prospects, deep veitical 
drill holes to about 1500 feet should be 
considered on each to test for breccia o r 
orhr deposits at def.h.
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Estimated Cost 

Proposal^ A

a) Geological Survey
2 geologists, 3 helpers 
#350 per day, 60 days

Linecutting 
5 miles @ ip250

b) Assaying

c) Airborne Survey 

Proposal B

Diamond drilling
H, 800' @ ^13 per foot

Supervision, 
sampling, assaying

Proposal C

Diamond drilling 2500, l hole 
Supervision, 
sampling, assaying

Proposal D

3 holes at 350' @ #20 

Proposal E

IP Surveys 

Proj3Ogal F

3 holes x 1500' @ 5

21,000

1,250

6,000

10.000

192,400

1 4. .300

50,000 

l . 500

21.000

4.000

33,250

207,200

51,500

21,000

4,000

. 72.000 

^353.950

It is not intended that ali of the above expenditures 
should be committed at once. Work should commence 
with proposals A fc E followed by B. Proposal B 
should be reviewed as work progresses in terms of 
drill hole spacing and selection, so that the 
number of holes could be reduced or expanded as 
results warrant. Proposals D, C and F should be 
guided in part by results of work on B.
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