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118 INTRODUCTION
The Jean Property 1is a porphyry copper-molybdenum prospect located in the
Omineca Mining Division about 120 air miles northwesterly of Prince George,
. B.C. The property is owned jointly by a group of prospectors and senior
mining companies under the terms of the N.B.C. Syndicate agreement.
2. SUMMARY
This is a report of the program of geophysical surveying and diamond dril-
ling conducted in 1975 under the direction of Cominco Ltd. and financed

jointly by Ceominco Ltd., Granby Mining Corporation, Duval International
Corporation and Standard 0il Company of British Columbia. Scant reference
is made in this report to the history of the property and the previous
work. Readers unfamiliar with the history and previous work will find
these discussed in reports by Bruaset, 1973 and 1974.

A) The 1975 exploration work is concerned with the south western part of
the property where two copper-molybdenum deposits (A and B Zones) tot-
alling 30 million tons grading 0.41% copper equivalent had been indi-
cated in a percussion drilling program in 1974.

B) The 1975 program had two main purposes:-

1) To yield a preliminary assessment of the southern and western exten-
sions of the A and B Zones and to evaluate the remaining southwest
corner of the property by I.P., ground magnetics and geological map-
ping.. Limited follow up work by diamond drilling was included.

2) The program sought to verify copper-molybdenum grades within the
two mineralized zones and between them. This work was successful
in confirming the tenor and thitkness of mineralization as well as
providing some insight into the possible controls of the minerali-
zation.

C) It appears that the contact fault was an all important structure in guid-
ing ascending hydrothermal sclutions. Deposition occurred in a struc-
tural environment alongside the fault with both volcanics and intrusives
acting as hosts. Zonation may have been temperature dependent. Gustafson
et al (1975) suggest possible processes of mineral concentration applic-
able to the Jean.

D) For the next program I.P., ground magnetics, geological mapping and pros-
pecting is recommended. This includes extending the I.P. coverage to
the north of the A and B Zones. The proposed prospecting would cover
the projections%af the favourable fault into the eastern part of the
JEAN claims. Additional claims should be located to protect the fav-
ourable possible extension.
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SUMMARY (Cont.)
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It appears that much improved road access to the Jean Property from the
south could be provided by logging interests as early as three to four
years hence. Accordingly, continued small scale testing in areas of po-
tential should be carried out where warranted so that drill targets may
be defined by the time the new road is available. The due dates on cer-
tain claims do not permit deferment of all work until the projected
availability of the road from the south. -

OWNERSHIP AND AGREEMENT

a)

b)

c)

a)
e)

f)

gq)

Through an Agreement (Ag/346) dated February 15, 1968, the N.B.C. Syn-—
dicate comprised of Cominco, Conwest Exploration Co. Ltd., Granby Min-
ing Corporation, Duval International Corp. and Messrs. W. Bacon and J.
Crowhurst, carried out exploration activity in various parts of B.C.
during the period 1968-1970.

As per agreement terms, a Manager could designate any particular prop-
erty as a "specific project" when at least $10,000 had been spent on it.
Each of the four companies was entitled to maintain a 20% equity in the
property by contributing equally to subsequent expenditures, or withdraw
totally at any time and accept a lesser equity based on its pro rata
contributions to total expenditures on the property.

The Jean Group became a "specific project" in 1970, and each company con-
tributed equally to expenditures that ycar. Conwest withdrew totally
from further expenditure contributions on the Jean in early 1971, and
Duval assigned l/gwof its interest to Standard 0il of British Columbia

aijpe LS

Cominco became Manager of the Jean Group "specific project" in 1972.

Company formation is presently underway.

The vendor interest to be distributed to the various partners on new
company formation, by mutual agreement, will be based on expenditures to
Dec. 31, 1974. The first 750,000 shares in a new company (the proposed
capitalization is 5,000,000 shares) would be distributed as follows:-

Messrs. Bacon and Crowhurst (representing the prospectors) 20.000%
Cominco Ltd. 22.094%
Standard @il of B.C- 11.047%
Granby Mining Corporation 22.094%
Conwest Exploration 13.716%
Duval : 11.047%

100%

The remaining shares would be reserved for financing further develop-
ment. The new company agreement is in draft form and should be com-
pleted in 1976.

LOCATION AND ACCESS

A locational insert in included with plate JP 75-1. The property covers a
hroad east-west trending valley located about 2 miles south of Mt. Alexander
in the Nation Lakes area, Omineca Mining Division. The summit of Mt. Alex-
ander is located 120 air miles northwesterly of Prince George. Access in
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LOCATION AND ACCESS (Cont.)

1975 was by a combined raft and road route established from the east end
Chuchi Lake in 1874. The cost of establishing this route was high and th
cost of meving equipment and material along it is also costly. However, the
route was the only feasible way of getting heavy equipment f fean. The
rafit built by the Syndicate in 1974, and the key to the h
been turned ever to B.C. Forest Service of Fort St. James. 'hds was depe in
view of the fact that the raft would net be needed by the Syndicate in
and after that, could not be expected to possess adequate buonyancy for Fur-
thexr use. The Forestry has agreen in writing, to take over full
vility for the raft, including its eventual disposal i
Syndicate from the eventual disposal of the raft. The Syndicate
retains the right to use the raft at the discretion of the Forestry. Such

a disposition of the raft was approved by the Syndicate in the fall of 1975.

It is understood that Apollc Forest Products of Fort St. James 1is interested
in the timber rights in the area between Kuzkwa River, which is the present
end of the Tezzeron Lake road, and the Jean. Kuzkwa River drains Tezzeron
Lake to the north. They are known to have made aerial reconnaissance during
the spring of 1975 (Plate JP75-1). Portions of the first four miles along
the route from Kloch Lake to the Jean is swampv and best crossed by winter
roads. The rest of the route to the Jean is not expected to present any

serious road building problems. Because this route would not involve the

difficulties of raft transpertation, it is seen as the most premissing access
for future programs.

HISTORY

The sequence of events that lead the N.B.C. Syndicate to acquire ground in
the area, and the exploration work that followed, is covered in the 1973

and 1974 Termination Reports. The Syndicate has worked the area continuous-
ly at various levels since the first reconnaissance survey in 1968, at which
time, C.J. Stephen, prospector, working on behalf of the Syndicate, obtained
anomalous silt samples while searching for an old tungsten prospect
(Plate JP-75-2). Until 1972, when Cominco Ltd. assumed field management of
the development, the exploration work was carried out by Bacon and Crowhurst
Ltd. on a management fee basis. Many years of persistent effort westward
along the southern contact of the Jean stock, frequently frustrated by dis-
couraging results, culminated in 1974 with the discovery of 30 million tons
of copper-molybdenum mineralization grading 0.41% copper equivalents.

SUMMARY OF 1975 DEVELOPMENT

Road Improvements 20 miles
I.P. and ground magnetics 11 miles
Diamond Drilling 2499 feet

REGIONAL GEOLOGY

The Jean property lies in the Omineca Mountains within a composite outlier
of the Hogem Batholith. The batholithic rocks lie within the regional tec-
tonic feature called the Quesnel Trough (Campbell, 1970). This structure
is believed to be a graben underlain largely by Mesozoic volcanic and clas-
tic sedimentary rocks, much of which is Upper Triassic. The trough is
bounded by regional faults. The productive areas in the trough appear to
be those in which granitic, alkaline or intermediate stocks and batholiths
of zoned character intrude the Upper Triassic island arc volcanics of the
Takla and Nicola Groups of north-central and south-central B.C., respective-
ly.. In some important instances, it has been impossible to distinguish any
age difference between the intruded volcanics and the intrusive rocks which
leads one to believe that the two are coevel.

In 1975, Jack Garnett of the B.C. Department of Mines, obtained K-Ar dates

of 131 ¥ 4 m.y. and 136 1 m.y., respectively on a hornblende-biotite pair

of a fresh unmineralized granodiorite speciman from the Jean stock. This is
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REGIONAL GEOLOGY (Cont.)

Endako range from 136 to 146 m.y. The age of the Topley intrusive, the host
rock of Endake, is 148 te 196 m.y. At Brenda, intrusive and "o2
the same at 146 to 155 m.y. No "ore age" is presently available for the

Jean. K-Ar dates from the Hogem Batholith indicate an early Jurassic emplace-
ment (Garnett, 1974). Dates are 181 and 189 m.y. Lower Jurassic syenite was
emplaced about 170 to 177 m.y. ago. A date on granodiorite from the Kwanika
Creck area, 35 miles neorth west of the Jean, 1s 121 m.u. A K=Ar date indi=
cates the length of time since intrusive cooled to 200° €. Subsequent ther-
mal events may reset the clock.

an early Lower Cretaceous age. For comparative purposes, the "ore ages" at

- L - o
ages cile

@

TREATMENT OF DATA

Graphic presentation of data in this report includes a diamond drilling-geco-
physics ceompilation map at a scale of 1"=400'. A summary of pertinent in-
formation at a scale of 1"=1600' is presented for the entire property. The
purpose of this map is to show areas that should receive further attention
prior to any decision being made on ground abandonment. Drilling results
are summarized in tabular form and a general diamond drill review containing
.such information as coordinates and hole attitudes is included, as well as a
summary of assay information. A map showing the extent of claim holdings is
included at a scale of 1"=1600', as is a compilation of the soil geochemical
work to date. Diamond drill logs are summarized in graphic form by the use
of strip logs. This is seen as a particularly useful way of presenting a
large set of data. Incremental data is shown in a total of 22 vertical col-
umns. The normal sampling interval for the data is commonly the ten foot

. assay interval. The types of data shown on the strip logs include alteration
assemblages, lithologies, grain size distribution, total sulphide contents,
sulphide ratios, bornite and molybdenite distributions, core angles and min-
eralized structures (fractures, veins and seams), presence and absence of
leaching, copper and molybdenum assays. Miscellaneous other data, such as
distribution and classification of dykes, is also included, as well as ref-
erence to paragenetic relationships through specific references to the drill
logs.

The nature of the copper and molybdenum distribution, alteration, thickness

of the mineralization, chalcopyrite/pyrite and bornite distribution in the

A and B Zones is summarized individually for each zone. The isometric pres-
entations shows the "average" data from each of three levels corresponding

to the hangingwall; the principal mineralized zones (shortened to "minerali-
zed zone") and the footwall. This data was initially compiled from the 1974
percussion drilling logs of Chuck Fipkie. The data is now revised to include
the most recent diamond drilling information. It is significant that minor
revisions only, were necessary in order to incorporate the diamond drilling
information. The:ease with which the two sets of data can be combined on

the isometric sections is significant in that it demonstrates a certain

sense of continuity and predictability to the A and B Zone, a characteristic
that should have considerable bearing on the selection of the drill hole
spacing for any subsequent development drilling. The isometric presentations
further suggest, gquite convincingly, the possible genetic implications of the
two mineralized zones astride the faulted volcanic-granodiorite contact. The
fault in guestion is herein called the contact fault. The zoning of metals
and sulphides relating to this contact is particularly striking and is sug-
gestive of a genetic relationship between mineralization and the contact
faullit:

THE GEOLOGY OF THE A AND B ZONES

9a) Lithology
Plates JP-75-2 and 4 show the distribution of the various lithologic
units. Granodiorite is thought to represent the acid core of the Jean
Stock. It appears to grade into quartz diorite and diorite to the
north. The principal intrusive phases are texturally alike, all being
massive, medium grained hypidromorphic. They may be the product of dif-
ferention of an intermediate or basic magma.
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GEOLOGY OF THE A AND B ZONES (Cont.)

9a)

Lithology {Cont.)

Bykes are not abundant. DByke rocks are of menzonite, guartz dicrite

and diorite composition. A single simple pegmatite dyvk 5 encoun-
tered int the 9758 dfamond drililing. This dvke occu I
DB 75-4. It is mineralized with chalcopyrite occurring as dissemin
ations and fracture fillings. Feldspar porphyry dykes of unknown com—

position are commen in the eastern part of the property

The intrusive rocks on the Jean have been classified by etchir® and

staining techniques. Monzonites occurring as dykes and sills are known
in a few lecation. The principal occurrence is at the Apple Cot show-
ing. Here a monzonite body, presumed to be a sill, is closely assoc-—

iated with a strong, but narrow mineralized zone with a generally gentle
dip to the south. Very heavy disseminated and fracture controlled
chalcopyrite and pyrite, with traces of bornite, occur in the monzonite.
Disseminated chalcopyrite occurs in the chilled border of the monzonite
and fracture controlled mineralization, and disseminations occur
throughout the rest, and extends up to a few feet inte its footwall

and hangingwall. A similar monzonite body was encountered at 154 ft.
in DDH 75-1. In this case, the monzonite contains pyrite as the prin-
ciple sulphide. At the C-Zone, a small but well mineralized zone, is
peorly exposed in a trench near P-74-15. The host of copper minerali=
zation here is a monzonite dyke. The dyke intrudes the granodiorite
and both rocks have been affected by post-dyke faulting. Chalcopyrite
occurs as disseminations, as quartz vein fillings and as hairline frac-
ture fillings. Copper mineralization shows a strong affinity for mon-
zonite dykes or sills. The association between strong silicification,
ie. quartz veins, and copper mineralization in a monzonite host is puz-
zling. The monzonite dyke near P-74-15 grades about 0.5% copper across
the five foot width of the dyke. The dyke is obviously "juicier" than
the adjacent granodiorite suggesting it could be a "mineralizer". A
porphyritic quartz diorite body, likely a dyke, 1is exposed in a road
cut between the camp and Jean Creet, just east of the A Zone. Chil-
ling is not noted in either the dyke or the granodiorite, with which

it is in contact. The contact with the granodiorite is poorly exposed,
but appears to be marked by shearing. Whether this is pre or post dyke
is not known. This is at odds with textural data which suggests quartz
diorite of the Jean stock grades into a slightly younger granodiorite.

Dykes of diorite composition are occassionally intersected in the dia-
mond drilling, notably in hole 75-4 where they intrude Takla volcanics.
The dykes are clearly premineral since the mineralized fractures cut
both the diorite and the intruded volcanic rocks. A small outcrop of
porphyritic diorite, also apparently a dyke, located just west and pos-
sibly on strike of the porphyritic quartz diorite dyke just discussed,
is texturally similar, suggesting the two are genetically related. Di-
oritic dykelets cut the Takla volcanics on the northern fringe of the
Jean stock near the north end of line 104W.

In view of the textural similarities between the three main intrusive
units of the Jean stock, and the general lack of pink primary feldspars
in the rocks, etching and staining techniques should be utilized when
attempting to classify the intrusives on the Jean property.

To date no granodiorite dyke material has been identified in the west-
ern part of the Jean. This point is considered significant in terms

of configuration of the principal intrusive phases on the property.

The apparent lack of granodiorite dykes cutting the Takla volcanics in
the A and B Zones supports the concept that the granodiorite is the
acid core of the Jean stock. If this contact were intrusive, one might
reasonably expect to find granodiorite dykes cutting the volcanics.
This is apparently not the case, although dykes of diorite composition
are encountered in the volcanics. It is suggested that the distribu-
tion of diorite dykes and the absence of granodiorite dykes in the vol-
canics may be explained in terms of a probable fault along the grano-
diorite-volcanic contact. It is proposed that magmatic material of
diorite composition fairly readily escaped into the volcanics country
rock of the Jean stock to form dykes, whereas magmatic material of
granodiorite composition did not. The relationship of a small "out-
crop" of granodiorite located on the Jean Creek, near its confluence
with Andesite Creek, is not known. Possibly this is a large dyke or

a separate intrusive. It could also be a very large boulder.,
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THE GEOLOGY OF THE A AND B ZONES (Cont.)

9a)

9b)

Lithology - (Cont.)

Volcanic rocks on the Jean consist mainly of a monotonous series of
massive basic flows of Upper Triassic age and minor interlayered py-
roclasties. Sedimentary rocks are reported to partly underlie the
eastern part of the JEAN claims. These rocks have not been seen by
the present writer. It is believed that these are mainly argillite.
The strip logs contain information on the distribution of "augite
porphyry", a very common textural variety of the Upper Triassic ma-
rine volecanics of B.C. On the Jean, no sedimentary interbeds Wre
noted, where the present writer has mapped. The indicated calcsili-
cate zone on the south east edge of the B Zone suggests the possible
existance of carbonate interbeds. No outcrop of carbonate is noted

in that area, but fairly angular carbonate float up to half a foot

in diameter can occassionally be found on the hill to the south and
cast of hole P-74-14. This could, however, be Permian Cache Creek
type float transported by the glacier. However, the presence of car-
bonate units on the Jean cannot be ruled out at this time.

In the absence of sedimentary markers, it has been impossible to de-
termine the altitude of the velcanic rocks. In DDH 75-4 at 241°',
bedding appears to dip 20°. This marks the contact between fine
grained and aphanitic flows. Flows on the property are variously
aphanitic to medium grained. Intersections of a few inches of frag-

o

mental Takla were encountered in DDH 75-3 and 4.

The areal extent of the aeromagnetic high within which the Jean stock
lies, is suggestive of a probable extension of the stock well to the
south of its present drill indicated limits. Systematic checking of
rock specimen and drill core from the Jean, indicates that the volcan-
ics have generally somewhat lower susceptibility than the guartz dio-
rite and diorite (see Column #13 of Strip Logs). A possible interpre-
tation of the aeromagnetics in the area south of the drill confirmed
intrusive is that a thin roof of Upper Triassic volcanics, of somewhat
lower magnetic susceptibility than typical intermediate intrusives.
(quartz diorite and diorite) is partly masking the underlying intru-
sives of quartz diorite and diorite composition. The occurrence of in-
trusives of granodiorite and monzonite composition in the A Zone area,
lying to the south of the projected contact fault, suggest an unroofed
intrusive mass in that area. Plate JP 75-2 shows the outline of the
3900 gamma aeromagnetic contour. This contour appears to coincide ap-
proximately with the western and northwestern extent of the border
phase of the Jean stock.

Mineralization and metal zoning

Isometric plates A-1, 2 and B-1, 2 show the distribution of copper and
molybdenum in the A and B Zones, as well as the respective hangingwalls °
and footwalls. Specific zonation of the metals is indicated. In the
case of molybdenum, for instance, a very strong preference for intru-
sive as host is indicated. Another interesting feature, is than in the
case of the hangingwall and footwall of the B Zone, and the A and B
Zones themselves, the intrusive portions carry about half of the copper
values of the corresponding volcanic portions. However, the lower
copper grade in the intrusive is more than made up for by the effect of
molybdenum which is usually higher in the intrusive. A possible clue
to the origin of the zonation lies in the general paragenesis of hydro-
thermal ores. According to Edwards, 1965, the same paragenesis appears
to be present in all hydrothermal ores regardless of whether they are
pyrometasmatic, hypothermal, mesothermal or epithermal. Of the sul-
phides present on the Jean, according to Edwards, molydenite would form
first, then pyrite followed by chalcopyrite and bornite. ' The above se-
quence of deposition, is in order of decreasing temperature. According
to other information provided by Edwards, one would regard molybdenite,
and possibly pyrite, as crystallizing at higher temperatures than chal-
copyrite and bornite. This suggests the zonation between copper and
molybdenum could have been the result of termperature differences be-
tween the intrusive and the volcanic portions of the mineralized zone
which were simultaneously subjected to hydrothermal solutions of the
same composition. It is proposed that the higher temperature molybden-
ite deposited in the hottest part of the zone together with lesser cop-
per sulphide, but the principal portion of the copper sulphide deposited
in the somewhat cooler volcanic portion. One tvould, of course, expect
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9b) Mineralization and metal zoning (Cont.)

the intrusive portion, being the source of the heat, to !
of the two heost rocks. A higher degree of fra
would favour more rapid dissipation of heat, ie.: juicker cooling: of
the mineralized solutions as well as provide more reactive surfac
upon which, a greater volume of total sulphide wa leposited. Column 7
of the strip logs gives semi-—guantitative estimates of the metal contents
ef the warious hest rocks.

: : = j A
While the voleanic portion of the A and B Zones contain generally only

trace molybdenum, the respective intrusive portions have n of 0.04%
and 0.06% respectively. Calculated copper eduivalent means for intru-
sive portions of the A and B Zones are 0.46% and 0.52%, respectively.
The corresponding equivalents for volcanic portiens are 0.39% and 0. 35%
If adequate reserves of the grade occurring in the intrus could be
demonstrated, clearly the potential of the Jean would be nificantly
improved. The extensions of the copper-molybdenum mineralization in
the A and B Zones are open to the north. Another interesting feature
indicated by the isometric drawings is that copper grade of the foot~
wall for any one zone tends to be somewhat higher than the respective
hanging wall.. The molybdenum trends are somewhat similar. Molybdenum
is more abundant in the granodiorite footwall than the granodiocrite
hangingwall. The respective volcanic portions generally do not contain
more than trace molybdenum.

The overall zonation of metals in the A and B Zone areas support the

concept that hydrothermal solutions were channelled upward into the A
and B Zones via the contact fault.

9¢) A and B Zone Isopachs

Pldates A-3 and B-3 are isopach isometrics. The A Zone is funnel-like

in cross section. = The funnel-spout is centred over the granodiorite-
volcanic contact and appears to plunge to the south east. This rela-
tionship to the contact fault has been suggested by drilling. However,
percussion data only is available in the area of the probable fault
suggesting that core drilling is necessary for fault confirmation.

The deepest hole in the "spout" of the A Zone is 252 feet and was stopped
in potentially significant mineralization. The "core zone" of the A

Zone is also a relatively low grade area with copper equivalents of

0.25% or less. Low grade core zones are common in porphyry systems.

The B Zone appears to thicken over the granodiorite-volcanic contact,
although this appears to take place in the south-eastern part of the

zone where thicknesses in the order of 100 feet prevail. Additiocnal
drilling between lines 32W and 24W could return significant thicknesses
of the mineralization, but any extensions east of line 24W seem unlikely,
in view of the lack of a significant I.P. response. However, this does
not rule out the possibility of significant molydenite occurring in the
area to the east of 24W. Certainly, the drilling to date indicates po-
tential for molybdenum mineralization to the north of the B Zone.

9d) Leaching, supergene enrichment and oxidation

No significant supergene enrichment or oxidation is noted in surface
outcrops or in the drilling. Traces of cuprite, chalcocite and mala-
chite were occassionally noted during the course of the binocular mi-
croscope examination of percussion cuttings. Assaying for soluble
copper (Reference: 1974 Termination Report) showed no significant values.
In the course of the 1975 diamond drill core logging, no secondary cop-
per or molydenum minerals were observed. A little leaching is indicated
in DDH 75-6 where relict chalcopyrite and/or bornite occassionally occur
on limonitic fractures. Specific data on such occurrences is given in
the strip logs in column 20. Reference to limonitic fractrues in col-
umn 10 for some holes, may or may not indicate leaching. In any case,
no relict copper or molybdenum ore minerals were noted. A significant
metal loss through leaching is nowhere indicated in the A or B Zones.
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GEOLOGY OF THE A AND B ZONES (Cont.)

9e)

ﬁ}teration

The reader is referred to isometric plates A-6 and B-6 for a three-

dimensional view on alteratien. Mineral assemblages, indicative of
the glassical alteration facies of Lowell and Guilbert, are recognized
on the property. Potassic alteration associated with mineralization,
is indicated by the oeccurrence of K-feldspar selvages in borders of
veins, principally in intrusive host rocks. Secondary biotite of
either contact metamorphic or hydrothermal origin is pervasive in the
Takla volcanics in the mineralized zones, and in the foot walls®and
hangin walls as well. Petrographic work is needed to determine the

origin of this biotite. Its restriction to the volecanics suggests it
may be of thermal metamorphic origin. The secondary biotite exhibits

no apparent relationship to the mineralization. Such biotite is
practically ubiquitous in the volcanic portion of each zone as well as
the respective hanging walls and foot walls. By comparison to the
other holes drilling in the wvolcanics, the area of DDH 75-3 is rela-
tively low in secondary biotite. This raises the possibility that the

mineralization was deposited within the biotite isograd for thermal
metamorphism. The occasional habit of K-spar to pervasively flood
volecanie rocks locally, giving the latter the appearance of a dyke, is
termed metasomatic dyke. An example is 310-314 in DDH 75-3. Typical-
ly, such dykes grade into volcanics. Presence of augite phenocrysts
suggest that they are recrystallized volcanics. Limited thin section
work on sample material, apparently rich in fine grained biotite, con-
firm the existence of secondary biotite. A detailed petrographic

study of the biotite and other possible metamorphic minerals may enhance
our understanding of the metamorphic history of the area, and also shed
some light on the probable environment, temperature and pressure condi-
tions at the time of mineral deposition. Column number 1 of the Strip
Log gives the distribution of K-feldspathization. Column 4 gives the
distribution of secondary biotite.

Argillic alteration is expressed by softening of and/or discolouration
of plagioclase crystals. In very intensely "kaolinized" sections, the
plagioclase becomes soft to the finger nail. In less intensely alter-
ed areas, the plagioclase assumes various shades of green. Argillic
alteration is generally only megascopically observed in the intrusives
owing to the coarser grain of the rock. No doubt thin section work on
volcanic samples would indicate argillic alteration as well. Sections
of particularly intense plagioclase softening are often associated with
faults. This type of effect might be explained in terms of fualts act-
ing as conduits for hydrothermal solutions. Alteration assemblages in-
dicative of the propylitic zone are not widely indicated at the Jean.
Epidote is rarely noted. Noteable exceptions are DDH 75-1 and 75-3
where epidote occurs in fair amounts. Chlorite is occasionally noted,
but as for epidote, lacks any apparent association with mineralization.
In some specimens, chloritized biotite and fresh biotite are occasion-
ally found to coexist. The chlorite may,; in part, be of deuteric ori-
gin. In the 1975 drilling, sericite is noted in the bottom of DDH 75-5.
Systematic binocular microscope logging in 1974 indicated considerable
sericite development in the A and B mineralized zone and the respective
footwalls (Plate A-6, B-6). Considerable recrystallization or possible
silica introduction is noted in the volcanics of the mineralized zones.
This is indicated by widespread silica and/or silicates of probable pre-
mineral age. This type of alteration or metasomatic effect is limited
to the volcanics. Column 3 of the Strip Logs shows the distribution of
such silica metasomatism or recrystallization. It appears, from cross
cutting relationships, that this silica introduction of the volcanics
is premineral and most probably of thermal metamorphic origin.

Silicification related to mineralization is widespread. This alteration
assumes the form of guartz veins cutting the volcanics and the granodi-
orite. Column 15 of the strip logs shows the distribution of quartz
veins. The veins are typically more common in the intrusive than in

the volcanics. In the latter, thin fractures referred to as "hairline
fracture" often contain minor quartz gangue.

Post mineral alteration takes the form of widespread hairline fractures
filled with calcite. This material clearly cuts mineralized veins and
fractures in the volcanic and granodiorite alike. A possible source of
calcite is plagioclase destruction in the argillic facies of alteration.
Barren quartz veins of post mineral age occur 'in holes 75-5 and 75-6.
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Zoning of Sulphides

Chalcopyrite, bornite, pyrite and molybdenite are zoned vertically rel-
ative to the mineralized zones and laterally relative to the contact
fault. Zoning was discussed under the heading of Mineralization and
metal zoning. Zoning of chalcopyrite and pyvrite expressed as chalcopy-—
rite to pyrite ratios are plotted on isometric sections A-4 and B-4.

The chalecopyrite to pyrite ratio in the A Zone are generally highest

in the mineralized zones and almost invariably greater than one.: In

the hanging and footwall of the zone, values are variable. The pat-
tern in the B Zone is quite different. There, the hanging wall and foot
wall have chalcopyrite to pyrite ratios generally less than one. In
the mineralized zone itself, the ratio is generally greater than one.

A remarkable reversal in the chalcopyrite to pyrite ratio is noted in
DDH 75-1 upon entering the mineralized zone. The ratio changes abruptly
from about 1:3 in the hanging wall to about 3:1 in the mineralized =zone.
The sharp reversal in chalcopyrite to pyrite ratios is reflected in a
grade change from 0.10 in the hanging wall to 0.68% in the mineralized
zone. An even more sudden reversal in the chalcopyrite to pyrite ra-
tio 1s noted at first entry of the foot wall of the B Zone. It is
interesting to note that the top and bottom of the B Zone appear within
a few feet of the straight line projections of the upper and lower lim-
its of the zone as inferred by percussion intersepts in JPH 74-6 and 7.
This is quite remarkable in view of the fact that these holes are 400
feet apart. This is taken as an indication of a probably high degree
of continuity in the mineralized zone. This feature has direct appli-
cation when considering drill hole spacing, since it appears that the
mineralized zone may be projected accurately for some considerable
distance with a surprising uniformity in thickness.

The distribution of bornite on plates A-5 and B-5 is a further indica-
tion that the contact fault area may be the centre from which sulphides

became progressively less cupriferous and increasingly pyritic.

Struckural (Contrel

Chalcopyrite, bornite,molybdenite and pyrite occur variously in the two
deposits, principally as fracture controlled sulphides with relatively
minor amounts occurring as disseminations. Fracture controlled material
occurs as hairline fracture filling, quartz veins and seams.

Column 15 of the strip logs provides a detailed classification of the
control of mineralization. Of the four categrories considered, hairline
fractures, quartz veins, disseminations and seams, the most common in

the volcanic portions of the deposits are hairline fractures, while quartz
veins are dominant in the intrusive portions. The volcanics exhibit gen-
erally a much higher fracture freguency and more varied attitudes than

the intrusives.



9.

10.

THE GEOLOGY OF THE A AND B ZONES (Cont.)
99) Structural Geology (Cont.)

Post mineral faulting isevident atallof the known showjngs on the
property. This takes the form of gouge and crushed sulphides.

Mapping along Jean Creek indicates that copper mineralization occurs

in fractures and quartz veins dipping southerly. At least throe struc-
tural directions are noted, namely 060° to 070° (dip 40° southerly);
090° (dip 20°-35° southerly); and 120° (dip 25° northerly). f~fcher
structural directions are 015° (with dipto the east) and 360" (with
dip 19° to thewest). Similar fracture attitudes and several others,
are noted at the Blueberry showing on the southern edge of the B Zone.
Many of the fractures are no doubt due to cooling of the intrusive and
volcanic rocks. Conjugate sets are most probably present as well.

The scarcity of outcrop has made i timpossible to interpret the fault-
ing on the property. I tseems likely that faulting played an 1important
part indeveloping fractures and "plumbing” systems. Faulting iswide-
spread along Jean Creek from the Apple Cot showing to a point on the
creek about 1/2 mile above the Lowwater showing, where outcrops end.
There islittle doubt that a major fault marks the contact between the
granodiorite "and thevolcanics in the B Zone area. Although no such

fault has actually been intersected inany of the two diamond drill
holes inthe A Zone, the relationship of the A Zone to thevolcanic-

intrusive contact leaves little doubt that such a fault i s probably
also present here. Both holes inthe A Zone, namely DDH 75-5 and 6,
were drilled well to thenorth of theprojected fault.

Column 10 of the strip logs provides information on dips of faults (true
or apparent) and their thicknesses. Attention i sdrawn to the nature
of faulting inDDH 75-1. Major faulting isfirst noted at 370" and
continues to the end of thehole at 635°". This hole ended well within

the intrusive. The faults are defined as zones of gouge, mylonite or
intense fracturing. This data appears to indicate that the contact
fault represents a wide zone of weakness, which cuts volcanics and
granodiorites alike. The diamond drilling inthe B Zone area suggests

convincingly, that the intensity of faulting i1 s the strongest inthe
holes closest to thevolcanic granodiorite contact.

Dips of mineralized structures can be inferred from the tabulationsof
core angles incolumn 12 of the strip logs Fforvertical drill holes.

Sulphide controlling structures appear to have about the same order of
dips as those indicated along Jean Creek, ie. mainly inthe 20-40°
range. The wide distribution of these comparatively gentle dipping
fractures issuggestive of a fairly uniform stress field inthe area.
Possibly™ a major fault such as the contact fault, could have produced
gently southerly dipping fractures and ore controls. There i s however,
insufficient outcrop in the area to provide the detailed structural
picture needed.

GEOPHYSICS

The 1.P. survey carried outwas a continuation of the 1973 survey. The area
surveyed 1sdefined approximately as the southwest corner of the J.W. clains
lying generally to the south of Baseline 28N, to the west of line 32W. Ad-
equate overlap forcorrelating the present survey with the previous surveys
in the A and B Zones was allowed. Inall, eleven miles were done on 11 par-
allel lines spaced at 800 feet. A magnetic survey covered the same grid.

The survey was carried out by Phoenix Geophysics Ltd. (ex.McPhar Geophysics).
The 1.P. - resistivity survey was carried outwith a McPhar Model P660 fre-
quency domain I.P. unit employing frequencies of 0.3 and 5.0 cps. The trans-
mitter used was a standard McPhar 2.5 Kw..unit. The input impedence of the
receiver is2 megohms. The 1.P.effect isread directly as percent frequency
effect. Resistivities arecalculated from the values of the current applied
to the ground, theprimary voltage measured at the receiver and a factor de-
pendent on the electrode configuration. The dipole-dipole array using 200
foot dipoles and four separations was employed.



