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EXPLORATION AND MINERAL POTENTIAL-
BELL MINE AND AREA

PETER O'GRYZLO- 24/03/87




MEMORANDUM
Ta: Ross MachArthur
EBrian Anderson
Noranda Minerals— Bell Mine
From: Feter Ogryzlo

Date: 24/05/87

Subject: Exploration and Mineral Potential— Bell Mine and Area

Frior to a brief geclogical survey of the Bell Mine for the
purposes of structural mapping, a request was made by Brian
Anderson if a review of the mineral potential arocund Bell could be
done at the same time.

The results of this review may be summarized as follows. Targets
are listed in order of priority as to the probability of success.

1.Bell Mine east of pit Z2c. {
2.Bell Mine sguth of pit 2c. |
S.Bell Mine within pit Zc.

4.Bell Mine —contact of BFF stock to south and east.

S.Bell Mine — below and around pit Zc.

b6.6ranisle Copper.

7.Ketza prospect between Bell and Granisle.

8.North Newman.

Each of these will be discussed in detail below.

1. Bell Mine east of pit 2c. Fig. 1, "A".

The singular characteristic of porphyry copper deposits is their
annular symmetry. In plan, they are commonly doughnut shaped, with
concentric zones of mineralization and alteration.

The Bell orebody straddles the western and northern contact of the
stock and has been extensively explored. Grade and tonnage seem to
diminish to the south and east, so exploration was limited in
these areas. At present, approximately one third of this contact
is unexplored, and the southeastern contact has not been found.
This represents the most interesting target. The reasoning behind
this is straightforward. The conditions of temperature, pressure,
and structure that prevailed on one side of the stock are most
likely to be found on the other side of the stock.

The first recommendation is to diamond drill across this contact
between DDH 185 and DDH 184. DDH 186 was in low grade ore,
averaging around O.30% Cu. DDH 185 averaged around O.05% Cu,
typical of the barren core of the deposit.
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Experience at Bell has shown haow sharp the inner contact of the
barren core is with the ore zone, with grades going from 0.05 to
0.50 within a few meters. Vertical holes drilled on 200 foot
tenters can easily straddle this contact. Once the contact is
found, it should be projected eastward and explored with more
diamond drilling. Holes should be inclined —-45 and azimuths
should be designed to cross the projected contact at right angles.
They should be spatted to begin in barren BFF and should be
continued until they cross into the country rock, which appear to
be greenish tuffs with some siltstone. If the holes do not cross
the contact by the time a reasonable depth of around 400 feet 1s
reached, they should be stepped out to cross the contact at a
higher elevation.

The mineralization in DDH 186 is of further interest. Now that
abundant blasthole assay data is available, the mineralization on
2420 bench can be seen trailing off in a northeasterly direction.
DDH 186 is considerably south of this trend, and shows no
connection with it at this elevation. This is also worth further
study, as the possibility of fault displacement, either vertical
or lateral, should not be ignored.

Z.Bell Mine -south of pit 2c. Fig. 1., "B".

The same comments and reasoning apply to the southern contact of
the stock. The contact should be defined between DDH 84 and DDH 78
and between DDH 846 and DDH 85.

T.Bell Mine — within pit 2c. Fig. 1 "C".

Rlasthole assays have revealed a zone of mineralization within the
pit on the south side grading ¢.10% to 0.30% that is some 400 feet
wide by S00 feet long. This is a low grade, but it is in an area
that was not sampled by any diamond drilling. The only hole that
came close was DDH 224, A review ot the log shows the closing
comment that the degree of alteration and the number of fractures
mineralized with chalcopyrite indicate a nearby zone of
mineralization. This zone is entirely within the BFP in what has
always been considered the "barren" core, and could be easily
sampled by diamond drilling from within the pit boundaries.

In addition, the style of mineralization appears to be changing
with depth. Erratic high grade blasthole assays are appearing,
some as high as 1.00% Cu within the "barren" core. These are
usually averaged in with the surrounding waste assays and mined as
waste.

This deserves more examination.




Vertical mineralized fractures are appearing that are unlike the
slockwork mineralization of the ore zone. Sampling to date has
been extremely simple. with almost any sample of blasthole
cuttings being more than adequate due to the even distribution of
mineralization among the dense network of quartz veins.

This 15 clearly not the rase in sampling vertical fractures with
vertical holes. Grade distribution is far more erratic. Once again
this is 1n areas where sampling by diamond drill was scarce or
absent. As most drill holes were vertical, they would easily
suffer from the same bias.

See photo 1.

Thare (2 not sufficient information aon these zones to plan any
diamond drilling. A detailed study of the blast holes should be
donge, accompaniad by geoclogical mapping to better understand this

mineralization.

Fhota 1: Vertical mineralized fractures with alteration envel opes
in "barren" BFP core.




4.Bell Mine to the southeast. Fig 1 "D".

Once the trend of the contact is clarified at "A" and "B", there
should be enough information to plan the further exploration of

. the Bell stack to the south and east. Four holes were drilled

locking for this contact, DDH 236,237,238 and 273%2. All four holes
were within the stock for their entire length, and the contact was
not found. A new exposure on the ramp from 2460 to 2420 on the
sauth side of the pit has clarified the geology in this area. The
rocks are an intrusion breccia, with boulders of altered BFF

,ehclosed within altered BFF and fresh dykes. Grades are low, but

are characteristic of the barren core.

This area should be systematically drilled until the contact with
the country rock is crossed. There is no outcrop to give any
evidence of the location of this contact. This need not be an
elaborate praogram. Six to ten holes, each 400 to S00Q feet in
length should provide enough initial information to pursue this
further or abandon it.

A number of geaophysical maps were taken from the file at Bell and
given in a separate file to Brian Anderson. All of these provide
some information in assessing this project. 0f particular interecst
is

BABRINE MORRISON AREA

HELICOFTER VLF EM

DECEMRBER 1974.

This survey shaows the ore zone and the pyrite halo clearly. There
is an apparent anomaly to the southeast that i1s ambiguous in that
it may be part of the halo or may indicate another ore zone. The
scale is too large to use to plan any dlamond drilling.

Also of interest is

NEWMAN PROFERTY

J.E.M. FROFILES

This shows the southeast area to be expressionless in comparison
to the ore zone. This survey dates from the early 19607 s.

In addition, an ASKANIA magnetometer survey shows annular symmetery
aver the deposit.

A later Induced Folarization survey could not be found in the
file. I+ you need additional information on any of these, Mr.
Gavin Dirom of MNaranda Ex ploratlon has euperience and knowledge of
all of them.




S.Bell Mine— below and surrounding pit 2e. Fig. 1.

It should never be over looked that despite years of mining the
proven geological reserves at Bell remain large, and that probable
and passible reserves at a lower cutoff of 0.20%4 Cu are in the
hundreds of millions of tons, although at a lower averaqge grade.
This material is little explored as there was never a strong
reason to explore it. The operations have achieved remarkable
success with milling rates of up to 20,000 TPD with few
alterations to a mill with a design capacity of 10,000 TFD. With
an idle mill facility 5 miles away, Bell could be re-examined at
milling rates of 30,000 to 40,000 TFD. 4

These are engineering considerations and I hesitate to comment on
them further, other than to restate that large reserves at a lower
cut—off may be predicted with a high degree of confidence at Bell.
Another factor that should not be over looked is the presence and
continuity of the high grade zone. It has been drilled to a depth
of 2000 feet and is consistently present. This has always been a
positive factor, as this zone can often be selectively mined
during periods of adverse economic conditions to raise cash flows.

b.6ranisle Copper— Fig. 2.

The comments on annular
symmetry apply to the
Granisle deposit as well. My
own knowledge of the deposit
is limited to technical
papers and several site
visits. Fig. 2 suggests a .
possibility of mineralization
to the north and west. This - [ET) owr vw% e
may already have been tested. [EE] ozs-os%c
A review of the diamond drill ‘ s Edge ol spen g
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FIGURE 2 — Pit geology and copper distribution at Granisle.
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7.Ketza prospect. Fig. 3, "E".

This prospect is on the eastern side of a small lake on Newman
peninsula south of the Bell tailings pond. Exploration in the
192607 s revealed a geochemical anaomaly near the Habine lakeshore.
Assessment reports are on file in the Ministry of mines in
Smithers and are listed below. In addition, the 1974 helicopter
VLF EM survey mentioned above showed an anomaly over a rounded
point on the narth eastern shore of the small lake. Air photos
support this circular structure, which suggest a plug or
subvolcanic structure.

Another feature of interest is the regional fault pattern. The
Newman fault has always been taken as the fault which localized
the Granisle, Bell, North Newman, and possibly the 0Old Fort
deposits. This fault crasses Bell and into the ravine east of na.
S tailings dam and dissappears into Hagan arm. See Fig. 4.

Mapping at Bell, however, revealed that this is not the fault with
the greatest throw, or vertical displacement. Another fault splays
off from the Bell depaoasit and passes under the tailings pond and
continues south east into the next lake on the peninsula bheside
the Ketza showing. This fault places Jurassic and Cretaceous rocks
in juxtaposition and would require a throw of at least I000 feet.
This i1is maost likely the fault which preceded the Bell intrusion.
An exploration program here would be more involved than for the
targets ocutlined above. Initial work would involve at least
geolagical mapping and a geophysical survey. A liason should be
made with M. Ron MacArthur of the Noranda Exploration office 1in
Frince George, who may have some knowledge of the property. & Mr.
F. McCarter of Noranda Exploration made an excellent map of the
claims immediately to the socuth in 1981.

The claims over the Ketza showing forfiet in 19720, so some work
should be planned at least by next season. Maurice Ethier at Bell
should read these recommendations as well, as in a personal
communication he gqueried the possibilty of mineralization in this
area as the lake was being considered for additional tailings
storage.

8.North Newman— Fig. 3, "F".

This deposit is some 2 1/2 miles northwest of Bell on a point on
the west side of the peninsula. It was discovered and drilled at
the same time as the Bell deposit. No mineable reserves were
developed, but one haole did have grades of 0.30%4 Cu ta 0.50% Cu.
The drill logs are in the same file as the Newman (Bell) logs. The
deposit 1s worth re—examination if it is felt that reserves are
dwindling at Bell. The claimg forfeit in 19%6.




N

g FRENCH PEAK

00

’\\N

FIGURE 3

PORPHYRY COPPER DEPQSITS
BABINE LAKE AREA

INTRUSIVE ROCKS
lertiory (Eocene)
[T J8asme i TRUSIONS 8FP QD Q3 m.
LT EXTRUSIVE EQuivar ENTS

Upper Crefaceous
QZ-HB-8IO. FELDSPAR PORPHYRY

B revoure PORPHYRY

Jurassic
3 TOPLEY -OMINECA 17y TRUSIONS
SEDIMENTARY & VOLCANIC ROCKS
Jurassic - Cretaceous
7 T ciasme VOULCANIC & SEDIMENTARY ROCKS

IS

B52 aces v MY

SCALE MILES
[ ’ 9
T EIRES %

N SCALE 'bmoMemss

b,

Porphyry Deposits of the Canadian Cordillera

o

09 ~ak Lake
OO

(<0 ROTHY
R ooro

MORRISON

oN @.
0 HEARNE HIL(
° 4

o

O FRIDAY LakE

TACHEK ¢K. [
176 & -

LENNAC take
Q oX 77




The Babine lgneous Suite:was emplaced during the these faults, such as the Newman fault at Bell Copper
latter stages of major block-fault tectonism, which, (Figs. 1, 3), ceased after BFP emplacement. However,
in part, formed the prominent north-northwest struc- movement continued on some other faults after the
tural grain in the region. The BFP intrusions and igneous event, as ig evident from the juxtaposition
their genetically related copper deposits appear to of the BFP-related volcanics against older rock units,
‘have been emplaced along faults which have the and from the major offset of the Morrison porphyry

greatest vertical displacement. Movement on some of copper deposit (Carson and Jambor, this volume),
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'scale plans. Once all bastholes have been plotted on 100 scale,

RECOMMENDATIONS

The cheapest exploration has already been done at Bell, namely the
blasthole assays. These hold a wealth of information on metal
zoning and trends. A study of these Should reveal more exploration
targets.

1.Reduce all 50 scale blast plans to 100 scale, that is 1:1200.
This has already been started, with current planning using 100

the results should be contoured with isopleths or lines of eqgual
grade at 0.10, 0.20, Q.30, 0.40, 0.50, O0.73, and 1.00% Cu. This
will give a clear picture of both low— grade and high grade
trends.. The reductions can be done photographically at a very law
cost, and the plotting and contouring would invalve a few weeks g
drafting time.

Z2.Flot all diamond drilling on the latest 300 scale pit
topography. The 400 scale diamond drill plan has suffered greatly
from neglect, and the topography is out of date. If a diamond
drill praogram 1s begun, 1t will be helpful to have a plan with
cuwrrent road and dump locations to plot hole locations and to plan
drill moves.

Z.An initial diamond drilling program to explore targets at Bell,
which are A,B,C, and D on Figure 1 would require 8,000 to 10,000
feet of BQ drilling. Any success would require additional
development drilling, which should be planned and budgeted
separately.

If any drilling i1s completed, it is highly recommeded that if the
core 1s not split, but completely crushed and assayed, that a few
representative portions from each hole be retained far thin
sections. The alteration mineralogy is well known at Bell, and if
drill resuls are ambiguous, alteration can serve as a guide to
decide the direction of further work.

4.Regin engineering studies to see 1f the operation would be
economic at higher milling rates and lower grades. I+ the results
are positive, plan an exploration program to define reserves at a
lower cuteff below and around pit 2c.

S.Review diamond drilling and blasthole assays at the Granisle
mine.

&6&6.Do a property examination of the Ketza showing, and follow up
with geological mapping and a geophysical survey. This should be
begun during the 1987 field season. ’

7.Review diamond drilling at North Newman. Additional geological
mapping would be timely in the light of expertise gained at the
Eell Mine.
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DISCUSSION

GEOLOGICAL RESERVES AT BELL

Geological reserves below 31 Dec B& surface at a 0.20% Cu
cut—off were (to 1420 elevation):

110,000,000 tans & 0.43% Cu.
0f this, mineable reserves within pit 2c were:

22,000,000 tons @ 0.48% Cu.

Therefore proven and probable reserves araound and below pit
2c are :

88,000,000 tons @ 0.42% Cu.

Since few holes drilled low-grade (+0.20% Cu) for more than
SO0 feet, between 20007 elevation and 1420 there may be
additional potential reserves in the order of 20,000,000 tons
at an estimated grade of 0.40% Cu.

The deepest holes bottomed in ore grades around S007
elevation. Assuming that the same distribution of grades as
in the upper portion of the deposit, the potential reserves
between 1420 and 500 are in the order of 170,000,000 tons at
0.42%4 Cu. None of this is included in the MIF.

This would give potential reserves around and below pit Z2c
(to S500° elevation) at a 0.20% Cu cut—off of:

288, 000, 000 tons at 0.427% Cu.

Contained metal would be 1,210,000 tons Cu
2,900,000 ounces Au

To put these pctential reserves 1in perspective, the contained
metals are of the same order of magnitude as the large
massive sulphide deposits of the Canadian shield.

If any explaoration success is achieved in the outer portions
of the stock as outlined in this report, this potential could
double.

Obviously most of this will never be mined. Conversely these
reserves should not be overlooked. The purpaose of this
discussion 1s to demonstrate that there is no shortage of
reserves at Hell. The problems are engineering and technical
in nature, 1in planning how to extract these reserves. I¥f
expendi tures are being contemplated for exploration, a
similar amount of time and energy should be given to
engineering studies of the deposit.




DIAMOND DRILL HOLE SUMMARY AND LOGS
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ANTHONY L’ORSA, M.sc., F.G.A.C., GEOLOGIST  TEL (604 8479580

15 Sept. 1987

Ross McArthur
Brian Anderson
Bell Mine
Granisle, B.C.

Dear Ross and Brian:

Enclosed please find diamond drill logs and summaries
for 1987 drilling, and my invoice. Below are a few short
observations on the drilling.

1. 87-11, in the section 79-110 ft., passed through a
breccia that formed early enough to trap some copper mineraliz-
ation. It is not quite a pre-ore breccia because it carries
fragments of chalcopyrite-bearing quartz veins, but there is
chalcopyrite in the breccia matrix and there are a few chalco-
pyrite and quartz veinlets with a little bornite cutting the
breccia. I don't want to exaggerate the possible significance
of this breccia, but to give you an extreme example of what can
happen in an early breccia, consider La Colorada breccia pipe
at Cananea which yielded 7 million metric tons grading 6% Cu
plus Mo, Au and Ag. No profit sharing there, 1 suppose.

2. The southeastern contact of the BFP is occupied by
an extensive explosion breccia. It would have made a beauti-
ful ore trap - if only ore solutions had found their way into
it, which was not the case at the level we investigated. All

known explosion breccias at the Bell mine appear to be post-ore,

- except for the one intersected in 87-11.

3. Quartz-sericite alteration found in the southwestern

sector of the pit appears to extend out along the southwestern




-2-

contact of the BFP. The alteration is still present at well-

silicified 87-15. Some 1300 ft. of contact zone between 87-9

and 87-15 remain virtually (DDH 85 came close) untested, i.e.

most of area "B" in Peter Ogryzlo's memorandum dated 24 Mar.87.
Although Dave Carson's alteration studies appear to provide

no encouragement in this direction, 87-15 indicates that quartz-

sericite alteration occurs much farther out along the south-

~western BFP contact than is shown in Carson's 1976 figures. My

inclination, suject to data review, would be to drill another
héle in the DDH 85-86 area, as Peter has recommended. The odds
are that you will hit post-ore explosion breccia, but I think
it is worth a try.

L. In the drill logs I have not attempted to separate.
the "barren dyke" found in the pit but, of course, you can spot
it by referring to the RQD. This BFP phase tends to show less
feldspar alteration than surrounding rocks but it does contain
hydrothermal biotite and a little copper, and it exhibits a
low RQD. Why? Does the rock occupy a zone of recurrent faulting
that earlier éerved as a conduit for copper-bearing solutions??
It will be interesting to see how Cu assays plot in the vicinity
of this rock. |

Thank you for giving me the opportunity to help with this

interesting project.

Good 1luck,

I
| oy

Anthony L'Orsa

cc e PLCO




SUMMARIES OF 1987 DIAMOND DRILL HOLES.

(ﬁ)

87-1

87-2

87-3

871

87-5

87-7

260 ft. at 45° in BFP and explosion breccia. Sericite to

quartz-sericite zones. Pyrite halo.

618 ft. at 45° in explosion breccia, volcanic breccia

and tuff. Quartz-sericite zone. Pyrite halo. Intense
alteration in much of the hole makes it difficult to det-
ermine that the rock is a bréccia and impossible to
identify the breccia fragments in hand specimen. Somewhat
decreasing alteration from 540 ft. to end of hole reveals

“volcanic breccia and tuff.

410 ft. at QSO in BFP, explosion breccia in contact zone,
and volcanic rocks. Sericite tc chlorite-carbonate zones.

Pyrite halo.

297 ft. at 900 in BFP. Biotite zone. Gypsum. Pyrite and
chalcopyrite to chalcopyrite dominant zone at depth. Rock

tends to break horizontally in sections with gypsum veins.

350 £t. at 45° in BFP. Biotite zone. Gypsum. Pyrite
and chalcopyrite. Anhydrite vein at 304 ft.

350 ft. at 900 in BFP. Biotite zone with local quartz-
sericite alteration. Gypsum. Pyrite and chalcopyrite,

including chalcopyrite dominant zones.
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87-8

87-9

87-11

87-12

250 ft. at 90° in BFP. Biotite and sericite zones.
Gypsum. Both chalcopyrite and pyrite occur in this
hole but the total sulphide content is low; generally
about 1% or less.

550 ft. at 62° in BFP, but upper 285 ft. of hole is so
altered that original rock type is uncertain. Quartz-
sericite to sericite zones. Gypsum at depth suggests
early biotitization, now sericitized. Pyrite 1s generally

more abundant than chalcopyrite. Chalcocite and covellite

" are common in upper parts of hole, and small amounts of

chalcocite are present to the end.

250 ft. at ?50 in BFP and explosion breccia. Quartz-sericite
zone. Minor gypsum and local sericitized fine-grained
biotite suggest an earlier biotitized zone. Much of the

core in this hole is so intensely altered that I can only
guess at the original rock. Pyrite is more abundant than
chalcopyrite. Small amounts of molybdenite are present.

300 ft. at 45° in BFP. Biotite zone. Chalcopyrite is
much more abundant than pyrite. An explosion breccia
cut between 79 and 110 ft. was formed early enough to
trap some chalcopyrite and bornite, and it could constitute

a significant ore zone. See accompanying letter.

300 ft. at 51° in BFP. Biotite zone. Gypsum. Chalco-
pyrite is more abundant than pyrite, but the sulphide
content is low,




87-13

87-14

87-15

87-16

250 ft. at 76° in BFP. Biotite zone. Gypsum. Local
superimposed quartz-sericite alteration. Chalcopyrite
and pyrite. Minor molybdenite.

160 ft. at 45° in tuff and volcanic breccia. Chlorite-
carbonate zone. Pyrite halo.

530 ft. at 45° in BFP and explosion breccia. Quartz-

‘sericite zone. Pyrite halo. Intense silicification

(quartz flooding and quartz stockworks) in much of this
hole suggests a possibly significant extension of the
hydrothermal system along the BFP contact in a south-
easterly direction from the southwestern sector of

the pit.

140 £t. at 90° in andesitic and felsic volcanic rocks.
Chlorite-carbonate (propylitized) zone. Pyrite halo.

A (o

Anthony L'Orsa, Geologist
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SUMMARY
| S Geologicél mapping, .immédiately tdfﬁﬂé §auth -of'
‘the Bell mine ;téilings' pond, failed tO"idehtify' fe1evéht
'hydrothefmai altéfation'and‘copper mineralization; Conséquently,
‘'no further mining éxpldration‘work is‘recommended on this paft of

the Newman peninsuia.

INTRODUCTION

‘The .mapped area is centred approximately seven
kilomefres north of the town of Granisle and  four kilometres
south of the Bell pit. The most receht geological maps, adjaéent
to the south and’north of the present mapping, were ,dgne ‘by
P.McCarter  (1981)  and by D.J.T. Carson et Cal. (1976)
respectively, of Noranda Exploration Co.Ltd. Tﬁe present mapping
fills thejgap between the 1976/1981 campaigns.' "It concentrates
on the recently logged ground east of the axis Ketza lake -

Tailings disposal lake and on the shores of Babine léke.

REGIONAL GEOLOGY

Jurassic volcanic rocks of the Haéelton Group are
the oldest rocks exposed on the Newman Peninsula. They are
intruded by Eocene stocks, dikes and sills of Biotite-Feldspar-
Porphyre (BFP) and overlain by volcanic BFP-equivalents. The
intrusive rocks have been 1localized by a system of NNW-trending
faults and by a subsidiary set of NE-trending faﬁlts ~(McCarter

1981). The NNW-striking Newman fault, which cuts through the Bell



copper deposit, the South Newman alteration halo and the GfaniSle

dopper deposit‘parailels the_ovérall;trénd'of_the eastebly_ shore

line.

LOCAL ROCK UNITS

The ‘mapped_ area is underléiﬁ7by intermediate to

felsic‘“volcanic rocks of the Jurassic Hazelton Group and by

members of the Eocene Babine Igneous Suite of intrusive and

volcanic rocks (fig.1).

Hazelton Group rocks are éxposed immediately to
the east of Ketza lake. According to Carson et al.(1976), - the

rocks ‘are light green flbws, aquagene tuff, lapilli tuff and

breccia that contain clasts of chilled, ﬁicroporphyritic and

amygdaloidal basalt and minor rhyolite. These rocks have a fine,
green, dense aphanitic matrix_of chlorite, epidote, calcite and
prehnit. Few flows are amygdaloidal'and bedding is massive except
in the finer tuffaceous units. Dafk green argillite,. interbedded
with siltstone, was observed in the most northerly outcrops of

the group.

Three main types of Eocene Babine'Igneous rocks
are found in the mapped areé : Rhyodacite intrusions to the NE,
Biotite~Feldspar-Porphyry (BFP) stocks or sills SW and NW of
Ketza Lake and Pyroclastics ' which aré most  plausibly - the
extrusive equivalents of the Rhyodacite and BFP intrusions

(Carson et al.1976).
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' LOCAL STRUCTURES

" Two  of the NNW-trending faults, ObSerVed.bnyarson
in the Bell mine‘afea, are interpreted to continue throﬁgh the

mapped area. }Thevwesterly fault is represented by a’valley. The

¥

‘easterlyA,fault is believed to be located; ‘from north to south,

under - ‘the slope west of»the most westerly ‘line of “rhyodacite

' outcrops, near the westerly Ketza lake shore line, and between

the BFP - Hazelton group outcrops to the south of Ketza lake. A

N83E trending fault is interpreted to mark the contact between
the Eocene pyroclastics and rhyodacites. The fault’s shearing can
be observed in.the partly washed out road gully, immediately NE

of Ketza lake.

ALTERATION AND MINERALIZATION

The most significant alteration and mineralization

observed is extensive, late carbonate veining together with

pyrite and trace copper sulfides 1in the rhyodacites on the shore
line immediately to the east of‘the Bell mine tailings pond. - The
shore line outcrops are located in the SW part of the South
Newman alteration zone (Jambor 1974). Beyond its boundary,  in

SW direction, only minor to moderate sericitization,chloritiza—
tion. and little silicification was observed with local traces
of pyrite and with oxide filled fractures (breccia zone). Beth

Clemson, of Noranda Exploration Co., has compiled a summary

(appendix) of petrographic observations on eleven thin sections

of "rhyodacite" samples of the area (fig.2).
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RECOMMENDATION -

 The  geol6gica1'mapping has not outlined new out-

crops with hydrothermal alteration and mineralization that might

suggest the presence of a deposit comparable with the Bell " and

Granisle porphyry cdpper deposits. To become ecbnomic, this;type ;
of 1low grade coppef deposit has to be located close to surface.

If that is the case, such a deposit normally can be recognizéd by

means of a characteristic pyrite halo measuring more than 1500m

in ‘diameter. Unfortunately, no such halo was found .in the
easterly area where outcrops are abundant. With regard to the
westerly area, where glacial drift is covering most of the . bed

rock, it is difficult to imagine that a halo could be hidden

without ©being visible locally on the Babine lake shore lihe}»

Consequently, no further exploration work is recommended on this

part of the peninsula.
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i_’MEMO To.‘} "'cfhfi's' 'Klo'e‘ren
s "“FROM. :.?Beth Clemson :

VSUBJECT.?hBell Copper Samples

31n transmitted light using -a microscope. P
alteration products and textural features are briefly. summarlzedw;h,.

September 3@, 1987

.LSummary of Petrographlc‘Observatlons‘

" Thin Sections of the Bell Copper samples were examlned
+. The mlneralogy, :

below. The rocks range from porphyrltlc to fine-grained
extrusive volcanic flows which ranged from dacite to quartz
latite to rhyodacite in composition. The sections were not
stained and therefore the presence of posta551um feldspar- can
only be roughly estimated. :

SAMPLE 255

Feldspar Phenocrysts

- euhedral, up to 3 mm in size

- occur as single lath-shaped crystals and in
glomeroporphyritic aggregates up to 8 mm in size

- plagioclase moderately twinned - albite and carlsbad

- the margins of some grains appear to be zoned

- much of the plagioclase is dusty-looking

- Plagioclase is altered - most frequently replaced by
patches off irregular ‘carbonate, trace sericite, coarser
muscovite, chlorite, sphene, plus minor opaques and
oxides «

- chlorite has blue birefringence and is green in colour

- chlorite-carbonate alteration of plagioclase is :
relatively minor, but generally present for all
phenocrysts

- the phenocrysts appear to be perthitic

Groundmass

- the feldspar phenocrysts are randomly orlentated in a
fine-grained matrix of albite, chlorite, plus minor
quartz

- the groundmass laths may locally be orientated in a
subparallel manner

- minor constituents include chlorite, guartz, sphene,
calcite and opaques

- the groundmass feldspar laths are cloudy & buff
coloured and relatively unaltered (i.e. not replaced by
carbonate), but there is a fair bit of chlorite
occurring interstitial to feldspar and in somecases may
be replacing feldspar along twin planes

- some minor quartz (1nterst1t1al to plagloclase) occurs
in irregular equant grains.

- chlorite and quartz commonly replacing prlmary




‘ - hornblende (have a: hexagonal outllne) S ,
- fp rock. characterized by ‘a -low: content of prlmaryiblotltef
SR nd hornblende ' T

paques _

- no sulfldes, no pyr1te o Lo ~

- “abundant 1rregu1ar hematlte and sphene are scattered
throughout S S

.,fAlteratlon e 5 : v
= . minor chlorlte carbonate alteratlon of feldspar, -
hornblende ‘and blOtlte B e

BELL 39

Phenocrysts , : '

= the sample contalns up to 3@6 subhedral phenocrysts of}

‘ feldspar

- the rock is glomeroporphyr1t1c (phenocrysts are
. - intergrown)
- the feldspar phenocrysts appear to be- perthltlc
- = the feldspar is somewhat dusty and commonly contains
. irregular patches of oxide

- very llttle chlorite alteration of feldspar (as seen -in
255) '

- the feldspar phenocrysts are weakly to moderately
sericitized and are characterized by 1rregular oatches §
of oxides . :

, - ‘no carbonate observed replacing feldspar
TN - .. no prlmary hornblende or biotite observed
(P - trace primary biotite replaced by muscov1te, oxides and
sphene :
Groundmassc

the groundmass is extremely fine- gralned

- it consists of an: 1nterlock1ng mosaic of feldspar and
quartz

- groundmass is generally devoid of any euhedral or
subhedral grains

- the groundmass is slightly sericitized

- irregular patches. of disseminated'oxide occur ‘in the
groundmass

- contains disseminated grains of sphene and zircon

- minor, irregular patches of quartz occur in the
groundmass :

~ no sulfides

= main oxide is goethite which has brown to ochre
internal reflections

Alteration

- minor to moderate sericitization of feldspar
phenocrysts and minor ser1c1tlzat10n of groundmass
feldspar
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exten51vely altered=>. '
& , in the form of an anastom081ng
”VEIBletS'Of fine carbonate
¢W1rregular patches of carbonate occur along
. grain boundaries and in’ velnlets«W”a-u

‘d - }l>the carbonate veining appears to be late.-,1 e,

‘_l€,>-mthe carbonate. velnlets cut across some pyrlte

_crosscuts and ‘parallels earlier quartz veins

.7 aggregates
- therhost rock is composed of malnly feldspar and quartz
- v feldspar occurs:-in anhedral, untwinned, lath—shaped ‘
~-grains w1th serrated marglns-,subgra1ns occur along the
“margins :
- feldspar has undulatory ext1nct10n- rock looks sl1ght1y
- deformed

- the host rock to the veins i's sllghtly cloudy but the

feldspars are not sericitized, carbonatized or
: chlorltlzed

"Opaques

- ,Pyrlte occurs as disseminated euhedral and subhedral

- grains, some_are fractured & fragmented

- Chalcopyrlte

Bornite ‘ single grain - bn + cc replacing cp
Chalcocite e
- Covellite
Alteratlon
- extensive, late carbonate veining (+pyr1te and trace
copper sulfldes)

254

BELL

- . fine-graineqd, ma551vek

- -m1croporphyr1t1c feldspar phenocrysts up to 1/2 mm long
occur - in a fine matrix of feldspar and quartz

- all the feldspars including the matrix feldspars are
dusty and clouded in appearance

- a few phenocrysts are weakly sericitized

- the matrix shows no preferred orientation .

-- . composed of albite twinned laths of plagioclase

- all ferromagnesian minerals have been replaced by fine-
grained aggregates of pale green chlorite with blue
birefringence

- chlorite commonly preserves the euhedral outline of
hornblende -

- chlorite also occurs in small patches in the matrix
interstitial to the fine-grained laths of plagloclase

- abundant disseminated sphene

- minor carbonate is present, particularly in and around
microfractures

- carbonate was not observed replac1ng ferromagne51an




P

BELL

"iAlteratlon:'dd

fmlnerals : S L
ftrace pyrlte has been:ox1dlzed to hematlte

BELL

~ moderate chlorlte alteratlon of pr1mary hornblende
-the rock is: character1zed*by a low prlmary maflc

“ffmlneral content. = S :
~minor chlorltlzatlon of feldspath1c groundmass l

N ;

'»_the sample is f1ne-gra1ned and: characterlzed by :
‘numerous irregular, d1ssem1nated grains of - ox1de (may

'be hematite + geothite)

These oxides occur along grain boundar1es replac1ng

feldspar phenocrysts (in patches and along 1rregular
fractures)

the rock is m1croporphyr1t1c, feldspar phenocrysts are
just visible to the eye:

the rock contains 15% phenocrysts up to 2. 5 mm in size,
the bulk of them are in the ¢.5 mm size range

the phenocrysts occur in a fine-grained matr1x of
feldspar and quartz

in the matrix laths of cloudy feldspar are surrounded
by quartz

rich in quartz - contains euhedral crystals as well as
overgrowths on feldspar

no sulfides o

trace sericite

Alteration

16B

little alteration observed

.m1croporphyr1t1c - contains 1¢% scattered phenocrysts

of feldspar

phenocrysts range up to 3 mm in size, most in the 1/2
mm range

the phenocrysts are euhedral and subhedral and appear
to be perthitic

minor oxides (yellowish orange; probably goethite)
occur throughout the sectlon and partly replace
feldspar

minor colourless to pale green chlorite with grey
interference colours partly replaces feldspar
phenocrysts along fractures

the feldspar pheonocrysts occur in a fine "felted"
matrix of lath-like feldspar grains and minor
interstitial quartz

the feldspar laths are orientated in a subparallel
manner

gquartz may form rims or halos to the laths of feldspar
{similar to . 233)




e - llttle alteratlon observed

" BELL =

- . the rock’ ‘contains abundant quartz microphenocrysts up -

BELL

- >~rthe rock is extremely r1ch in quartz (1n comparlson

: ;kf"fdlssemlnated ox1des throughout groundmass occurrlngiﬁd’lku

falong fractures ‘replacing feldspar .
. minor very pale chlorite occurs in: matrlx, may be,‘
»stalned pale yellow from nearby ox1des :

Alteratlon $i~r‘:

2 7}5

A

" with the other-rocks) - contalns approx1mate1y 25%.

to 0.5 mm in size in a matrix of flne, felted
plagioclase needles and laths

- most of the quartz phenocrysts are 51ngle crystals,:

some of the. 1arger grains are polycrystalline .

- the feldspar in the matrix is orientated and 1ntergrown

, in'a subparallel manner wrapping around phenocrysts

- there are some minor lath-like grains that are replaced
by abundant fine-grained disseminated opaques

-~  the matrix feldspar appears to be albite

- fine-grained colourless chlorite occurs in the matrix

- there are several long bladed grains (which may have-
been hornblende) whlch are replaced by chorite, sphene
and carbonate

- rock is very siliceous

- very little mafic minerals

Alteration

- trace primary mafic minerals are replaced by chlorite
- minor chloritization of groundmass

- overall alteration is minor

5

- very fine-grained

- rich in quartz, composed of up to 20-25% crystals of
subhedral, hexagonal quartz crystals up to 1/4 mm in
size

- some of the quartz has euhedral outlines

- the quartz grains are scattered throughout the rock
which consists of randomly orientated laths and

, aggregates of feldspar and minor chlorite

- the feldspar is cloudy

- minor quartz may rim the margin of feldspar

- colourless, very fine-grained aggregates of chlorite
(grey birefringence) occur along grain marglns & partly
replace feldspar

- -a lot of the fine-grained chlorite is developed along
the fractures which carry oxides

- moderate sericitization of feldspars

= no primary mafic constituents

- chlorite appears related to microfractures




f'51m1lar to the rocks which have quartz mantles on\
groundmass blades of: feldspar S

e 5A1terat10n : s ‘ e 3
gp\;, S . =7 “minor to moderate ser1c1tlzat1on of feldspar 1aths

. : : - . minor chlor1tlzat10n of~ flne—gralned groundmass -
- chlor1te developed along fractures fof«' e

'BELL 38

‘non-porphyritic

.very f1ne-gra1ned ,

- "very'unlform ‘in texture o e

= contains numerous round: quartz—fllled vescicles S

- rock consists of a mlcrocrystalllne plagloclase';*v

e (k'spar’) and quartz

- all grains are anhedral to subhedral

-  some plagioclase grains are lath- shaped

- quartz is interstitial to plagioclase

-  abundant finely disseminated oxides

- the rock has been pervasively but weakly sericitized,

' needles of sericite occur along grain boundaries and

locally small patches of sericite may. completely
replace plagioclase ‘ N

- no sulfides : '

- mlnor disseminated. sphene-

’Alteratlon » ~ :
- weak perva51ve ser1c1tlzatlon of feldspar

. ‘ BELL 236

- micropophyritic, contains only minor fine plagloclase
microphenocrysts

- contains irregular patches of . quartz which may

.- represent quartz-fllled vescicles

- consists of minor plagioclase phenocrysts in a very
fine, felted network of elongate laths of plagloclase
plus quartz and chlorite

- the plagioclase phenocrysts have been almost totally
replaced by fine-grained sericite

- the finer feldspar in the matrix is partly (i.e. 50%)
replaced by an extremely fine network of sericite

- chlorite occurs interstitial to plagioclase :

- chlorite is colourless with a slight brownish tint

- no sulfides

- abundant oxides -~ goethite

- minor disseminated -sphene

Alteration
- intense sericitization of plagioclase




S

mupatches of: optlcally'contlnuous quartz.
" textures suggest that the rock: ‘may have cons

very fine-grained
non-porphy

contalns min

feldsparublades;and:patches appear to be env

e
mainly’ feldspar laths and has been subsequently
silicified

minor relict dlssemlnated pyrlte, now partly ox1dlzed

pyrlte occurs in the cores of hematlte gralns

:'*fAlteratlon

5111c1f1cat1on
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