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SUMMARY

This report summarizes the Exploration Department's involvement in the 1982-—
1983 geological remodelling exercise of a portion of Zone 3 of the Faro
deposit. It is divided into three sections. The first is an overview and
critique of the modelling effort documenting our approach, the limitations
of this approach and recommendations to improve on-going modelling of the

deposit.

The second part deals with reconnaissance tonnage and grade estimates from
cross sectional data alone, as a comparison to the F3 Model. A major
feature of this exercise was to better describe the facies and grade distri-
bution in the deposit, outlining areas for selective extraction of higher
grade, metallurgically desirable ores, thereby improving the overall econo-

mics of the deposit.

The final section capsulizes the geology of the subject portion of the de-
posit detailing its stratigraphy, structure, faulting, form and descriptive
lithologies. This section is not intended as a definitive treatise on the
geology of the deposit, rather an introduction to this topic to aid present

and future workers formulate relevant questions to ask of the rocks.
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DEPOSIT MODELLING

OVERVIEW AND CRITIQUE

D. S. Jennings

INTRODUCTION

In late 1982, the Exploration Department began to assist the Anvil District
Geological Deartment in geological remodelling of Faro Deposit, Zone 3 bet-
ween Sections 124W-135W and 14N-25N inclusive (13 cross sections, 13 long
sections, 30 bench plans). The intent was to produce a revised geological
model of this portion of the deposit by the end of May, 1983, incorporating
recent (1980, 1981, 1982) drilling data and a more realistic portrayal of
the geometry of the deposit. It was hoped this re-evaluation would provide:
1) an improvement on the earlier models of Clark et al (1977) and
Nakai (1981) by resolving some of their geological inconsistencies,
and |
2) provide an on-going basis for computer mine modelling.
The degree to which these objectives have been met is the subject of this

review.

APPROACH

Following historical precedent, time was of the essence in this venture,
resulting in necessary short cuts. The first of these was the partial re-
logging of all diamond drill holes in the subject volume. Since little
practical use has or can be made of detailed information in the hanging
wall Vangorda Formation calc-silicate rocks, the approximate base of the
Vangorda was estimated from existing logs. Core was pulled from the racks

from this point to the end of the hole and logged in good lithologic detail



with particular emphasis on the sulfide facies. As a result of this '"short
cut", Vangorda calc-silicates are "lumped" into two general units 3A and
3D, with varying levels of consistency and confidence. This problem is

treated in more detail later.

As a further time concession, detailed symmetry analysis was suspended with
in favor of more rapid symmetry domain logging techniques. At all times

in structural logging, good attention was paid to fault zones, structural
style and degree of development of F4 folds. While an exacting portrayal
of fold geometries is thus not possible, major Fa's will be located and
modelled adequately for this exercise. Logging of 103 drillholes in this

portion of Zone 3 was completed by mid-November, 1982, mainly by R. Tolbert

and J. Keir.

All logging data was edited and entered into the HP 3000 DDH data base.

New cross and long sections were defined by an '"eyeballed" best fit of sec-
tion traces in plan to surveyed borehole collars (Figure 1). These new
designations are summarized in Table 1. ¥Five southeasterly sections
(130+00, 131+22, 132452, 133+00, 134+47) were plotted by normal projection
of individual drillholes to their plane of section, manually compiled in
cross—sectional format, drafted and interpreted. These sections, along
with their assay data counterparts, were completed and submitted on

30 January, 1983 for preliminary evaluation. Concurrently, a reconnais-
sance 1" = 100' compilation of the incompletely mapped Zone 3 pit was com-

pleted by R. Tolbert and J. Keir.

By this time, we had developed the capability to plot entire cross and long
sectional arrays of boreholes with the option to ''correct" the location

of a hole on section for trend fold and plunge. Inspection of old long



ZONE 3 CROSS AND LONG SECTION DESIGNATIONS

by
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sections revealed an apparent deposit plunge of 22° ww parallel to the long
sections (3150). As a plunge correction would significantly alter the ver-
tical position of sulfide intersections on cross section, a decision had

to be made whether to apply such corrections. A positive decision was
taken with a 22° correction appl}ed to all drillholes on cross sections
127+09W, 128+20W, 129+00W, 130+00W, 131+22W, 132+52W and 133+00W. Implicit
in this decision was the assumption the deposit was not broken into rela-
tively flat lying, fault-bounded panels giving the appearance of uniform
plunge as shown on the old long sections. No plunge or dip correction was

applied to the balance of the cross and long sections.

Co-operative interpretation of the 13 cross sections leading to a simpli-
fied acetate model of the deposit was completed by the end of February.

At this point, insufficient time remained to complete long sectional inter-
pretations from drilling data on section. To minimize conflict of cross
and long sections, idealized long sections were constructed by transferring
the interpreted stratigraphy at cross and long section intersections back
onto the idealized long sections. Comparison of the actual drilled geologi-
cal relationships to the idealized relationships was undertaken and appro-—
priate modifications made. Coherent long sectional interpretations were
then made from this idealized cross sectional data. Extensive smoothing
and modelling of fault systems in long section was subsequently completed

and modelled on plexiglas in late April.

It was apparent at this point that the fault array shown in the ''idealized"
long sectional model differed from that in the cross-sectional model. Con-

certed attempts were made to rationalize the differences. It rapidly



became clear an independent fault model was required to resolve the problem
since equally compelling, but partially incompatible, cross and long sec-—
tion models flow from this approach to the drill data alone. The only inde-
pendént "groﬁnd truth'" that can be brought to bear on this problem is an
exhaustive, correct and on-going pit mapping exercise which is simply not
in hand. A further exacerbation of this fault dilema was the lack of time
available and the questionable worth of completing a "second iteration"

of the cross and long sections to achieve a‘simple "best fit'" to a precon-
ceiveé (though not necessarily correct) fault model. By way of compromise,
we have shown on cross and long section the most compelling faults as dic—
tated by logged major gouges, truncated ore intersections and ore elevation
differences that are consistent with the preliminary pit data. Thé faults
do not agree in all cases between long and cross sections. This is simply
a fact of life until a unique fault solution from pit remapping is integra-

ted with the drilling information.

The "best fit'" cross and long sections have been coded and digitized en-
tirely or in part to produce a set of lithologic ticks on pre-established
bench plan elevations. These plans will be geologically interpretted to
produce approximately thirty bench maps which will form the basis for block
coding and entry into the Mintec mine model. Tetrad completed the digiti-—

zing as a time-saving step over manual methods.

LIMITATIONS OF THE APPROACH AND RESULTANT GEOLOGICAL MODEL

The principal limitation on our ability to adequately model this portion
of Zone 3 is the lack of independent control on faults. Using our "best

fit" model as discussed above, the practical ramifications are summarized



in Figure 2. Subarea A, covering aerially and volumetrically the largest
portion of the deposit, shows best agreement between the long and cross

sections. In this area (volume), all cross and long sectional data will

be used in the construction of bench plans. Not coincidentally, this sub-

area has the densest and most regular drilling coverage and the least
apparent disruption by faulting, thereby allowing the best overall fit.

In subarea B, there is virtually no hard drilling data except on Section
130+00W. Comparison of the fit between early cross and long sectional in-
terpretations of this area (volume) was appalling. In retrospect, these
early interpretations were scrapped, except for Section 130+00W. Because

of the near total absence of drilling control in B, we have elected to pro-

duce no bench plan interpretation in this subarea on the premise you can't

model what you don't have drilled. Data from Section 130+00 will be inclu-

ded on the bench plans however. The near parallelism of the cross sections
in subarea C to the present interpretation of the "horsetailedh Big Indian

fault system translates to a horror show in terms of agreement between long
and cross sections in this domain (see two interpretations of Section

-133+00W as an example). As a result of these widely divergent interpreta-

tions, we have elected to use the "idealized'" long section data only in the

development of bench plans for subarea C. While this treatment is not

ideal, it will yield bench plans which are internally consistent and
reflect the degree of certainty of the original geological data. The impor-
tant point to be emphasized is that the overwhelming volume of the deposit

will be properly treated with this approach.

From an engineering and mine modelling point of view, one of the most
severe limitations of the entire Faro deposit drillhole data base is the

irreparable fact that about 50% of all boreholes in Zone 3 have no downhole



survey data. In order to show the most probable trajectory of the unsur-
veyed holes, we have arbitrarily assigned x, y, z coordinates in the R sub-
file for each hole in accordance with limited numbers of nearby surveyed
holes. The details of each "applied' or "faked" trajectory are recorded

in the R subfile on page 2 of the drillhole logs. All pre-1976 borehole
logs were inspected for acid dip test data and included in the Zone 3 R
subfiles where reasonable. It should be clearly understood that this alter-
native was our only remaining option since the boreholes Simply cannot be
re—entered and surveyed. Additionally, this alternative is better than
treating the holes as vertical since there are literally hundreds of sur—
veyed holes in the Faro and other district deposits which categorically

demonstrate deflection into crude perpendicularity with S2 is the norm.

The practical ramifications of this problem are shown in Figure 3 where

the "faked" trajectory of an unsurveyed drillhole is drawn with a "guessti-
mated" error cone, i.e. the location of the borehole can only be estimated
at best to lie within the uncertainty envelope. Thus any given point, such
as an assay interval, may be shifted from one ore block to another as a
result of this uncertainty. The application of plunge vs. normal projec-
tions of a data point further compounds this uncertainty viz: the applica-
tion of a geologically reasonable 22° plunge correction to a point on a
drillhole projected 50 feet '"off section'" shifts this point by twenty feet
from the normal (perpendicular) projection of the same point. Thus, the
application of a plunge correction may also shift a data point from ome

ore block to another, particularly for holes lying far off-section. In
general, the plunge corrections are estimated to shift data point locations
more like *ten feet. Taken together, these uncertainties guarantee that

data points in unsurveyed boreholes simply cannot be assigned to a unique
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ore block (20' x 50' x 50'). 1In the case of surveyed boreholes, the com-
posite error cone surrounding the plotted trajectory is approximately 50,
thus the shift of data points from one block to another will still occur,
but be less likely. The above comments on plunge corrections apply equally

to surveyed holes.

The fundamental implication of these primary data location uncertainties

. . . +
is that we simply cannot model the Faro deposit any closer than -one ore

block (20' x 50' x 50'). The corrollary of this is that since mining fol-

lows twenty foot high benches (at least in ore) on a month to month basis,

we cannot use the geological model to confidently predict mining results

on_a month to month basis. The geological model should afford reasonable

predictability on a longer range basis within the tiered heirarchy of limi-
tations discussed above. Month to month predictability is the domain of
the ore control geologist using logged, blasthole information, assays, pit
mapping and the general framework the overall model provides. The short
term limitations of the model underscore the necessity of on-going geologi-

cal control in the extraction of all Anvil District ores.

DOWNSTREAM RECOMMENDATIONS

From our discussions to this point, it should be clear the 1983 geological
model of Faro Zone 3 is but one more step toward an ultimate model. The
major contributions of the current effort are:
1) to focus on the limitations of the data base and geological models
past and present;
2) to provide a model which is geometrically and stratigraphically

consistent with the rocks themselves;
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3) to postulate a fault model affecting the deposit on a basis for on-
going study and revision, and

4) to provide a historical perspective into ways some of the problems
of Faro deposit geology may be resolved.

The latter point is the subject of this sectionm.

Uncertainty on the location of drillholes in space is a fact of life. The
problems that spring from these uncertainties have been dealt with to every
extent possible. Nonetheless, they have a profound impact on the day to
day application of the model. We again caution users, the model cannot be
confidently used to predict month to month operating results — the data
won't let us get there from here. As a consequence, it is imperative that
future drillholes be downhole surveyed for azimuth and inclination without

fail.

Perhaps the largest lesson learned from this modelling exercize is our col-
lective inability to decipher the faulting history of the deposit from
drill core data alone. It is difficult, if not impossible, to derive a
unique faulting model (and therefore a unique shape for the deposit) from
the plethora of imperfectly preserved and/or observed and recorded brittle
failure data in core. An independent faulting model must be drived from
"hands—-on'" mapping to which the drillcore data can be related. In the cur-
rent model, we have assumed relatively continuous, normal faulting. The
key word here is '"assumed". It may be that the bulk of the deposit has

not failed into discreet fault bounded panels as drawn; rather a complex
network of discontinuous faults and fractures may better describe its

brittle behavior. Only ground truth mapping can resolve this,
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Here again, for the n-hundredth timé, we hafp on the value of continuous,
professional, correct pit mapping. This attempt to model Zone 3 has shown

in spades not only the value but the necessity of fanatically accurate pit

mapping! There is absolutely no point in going back to the logged data

in cross and long section now to resolve the faulting problem and improve
the model as we've passed the point of diminishing returns. Rather, we
suggest a concerted effort be made during ghe 1983 field season to plane
table map the pit with particular attention to the fault model. As a mini-
mum concession to a more accurate product, many more perménént survey monu-
ments should be established to locate outcrop data on maps as closely as
possible. Once a coherent fault model ié defined (or at least approached)
in the field, the iterative process of fitting this model back to the
logged, drillhole data can be done paving the way for an inprovement on

the current model. It is stressed that similar modelling problems will

be (or have been) encountered in other deposits of the district where insuf-

ficient attention has been paid to geological mapping (e.g. DY).

Once a 'ground truthed" fault model has been established, fill-in drilling
of subarea B should be considered to complete modelling of the southeastern
two thirds of Zone 3. This drillinglcould logically be combined with that
needed to fill-in Sections 117W to 123W. It seéms more iﬁportant at this

stage to refine the existing model rather than simply collect more data.

From an uninitiated point of view, it seems considerable thought should
be given to ways of rapidly modifying the geological and mine models as
changes or data additions accrue. It seems almost counterproductive to

have to perform complete iterations of all sectional and bench data at each

e ]
- NH
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step in the model's evolution. This approaches wholesale manual handling
of the data base. At this point, we have no solution to this problem, only

concerns.

Provision should be made in future to have competent, technical 'back-
stopping'" for staff personnel, particularly for structural problems in the
Anvil terrane. It cannot be emphasized strongly enough thaé; since the
geometric problems of the Anvil deposits are structural probleﬁs, struc-—
tural geologists should address them. Consultants like P. B. Read, K. R.
McClay and others would be possibilities. One of our lingering unknowns
is the rationalization of the bulk structural behavior of a deposit during
deformation as seen in terms of is resultant mesoscopic structures. Since
geologisté who model these deposits will ultimately have to draw this

rationalization, it is a problem worth bearing in mind.
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TONNAGE AND GRADE MODELS

THE GRADE/FACIES APPROACH

J. G. Simpson and T. J. Adamson

ASSAY SECTIONS AND RECALCULATED ORE RESERVES

Current low metal prices, combined with shortfalls in stripping on the Faro
deposit, serve to highlight the limitations of the existing mine ;odel and
mining methods. The Faro No. 3 orebody has a highly variable distribution
of facies and ore grades and a complex internal structure. To optimise
the mining operation, it is essential to have a flexible mining model and
method Based on the anatomy of the deposit. Previous partial comparisons
of some recalculated mine phase reserves with the revised F3 model indi-
cated that the F3 model includes large amounts of sub-grade and ﬁarginal
grade material and is not sufficiently discriminating to flow thfough to

a flexible mining model. A mine plan based on facies-grade distribution,
with stockpiling of lower-grade material, would provide a mechanism for
better grade control in response to price fluctuations, while reducing

costs and maintaining metal output.

Assay Sections

To achieve the best understanding of grade-facies distribution, a series

of assay cross sections was compiled (Sections 124-134 inclusive). Grade
facies composite assays were selected by observation from all available
downhole assay data and entered into the computer. These were plotted on
corrected borehole projection sections showing Pb, Zn, Ag values over inter-
cept. Like grade-facies composites were interpolated, using the revised

geological base as an underlay, to provide grade-facies panels on the cross
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section. The panels were color coded for 2% increases in combined lead-
zinc'grade, i.3. less than 2%, 2-4%, 4-6%, etc., with a facies code over-
print (e.g. 2E4, etc.). The resulting sections show the 2-4% element to
be significant in terms of relationship to facies. Almost all graphitic
2A and siliceous 2C elements are below or within the 2-4% range and are
marginally economic. Removal of the minus 4% material from the model

reduces overall volume but enhances grade considerably.

Ore Reserve Calculations

The following procedures were used to calculate reserves from the assay
cross sections:

1. Working on each vertical cross section assay plot (for Sections 124+22
through 133+00), each assay/facies block was assigned an identifica-
tion number.

2. The planimetered area (in square meters) for each assay block was
measured.

3. The weighted average assay for lead, zinc and silver was calculated
for each assay block.

4. The weighted average S.G. for each block was calculated. For this
purpose, the pulp S.G.'s reported on the assay computer printouts were
reduced by 5%.

5. For each section, a tabulation was made of assay block number, weigh-
ted average assay for lead, zinc and silver, weighted average S.G.,
combined lead plus zinc weighted average assay, and the facies designa-
tion.

6. Blocks with combined lead and zinc assays of 5% plus were designated
as ore, 3-5% blocks as stockpile material, and with less than 3% as
waste.

7. Ultimate pit limits for each mining phase (NA, OA, PA, UB, WA, YA)
were drafted on to each assay/facies cross section.

8. For each section and for each mining phase, the in-situ tonnage and
grade ore reserves were calculated, using one-half the distance to
adjacent sections as the applicable strike length. Reserves were cal-
culated using two mining cut-off grades of 3% and 5% combined lead
plus zinc.
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9. Total reserves for each mining phase within the limits of Sections
124422 through 133400 were calculated and tabulated.

10. For mining phases entirely within the limits of Sections 124+22
through 133400 (i.e. phases NA, OA and PA), tonnage and grade results
were tabulated in comparison with revised Faro Model F3 tonnage and

grades, as provided by R. S. Tolbert by memo of April 22, 1983.
Percentage variances with revised Model F3 were calculated.

Conclusions

From the reserve calculation comparisons and direct observation of the
assay sections, the sub-grade and marginal grade material is clearly
defined in sufficiently large blocks to be selectively mined, without
jeopardizing costs. An indicated mine/mill cost reduction of 10-20% should
be achievable with no decrease in metal output, using more selective mining

methods based on a revised grade-facies model.



TABLE 2

FARO ORE RESERVES

Comparison of Revised Model F3 and

Exploration Department April/83 In Situ Reserve Estimates

3% CUT-OFF 5% CUT-OFF

Revised % - Revised %

Model Expl. Variance Model Expl. Variance

F3 Apr./83 Ex.vs.F3 " F3 Apr./83 Ex.vs.F3
Tonnes (000's) 1,827 1,308 -28 1,306 1,253 -4
Pb - % 2.45 3.11 +27 2.84 3.18 +12
Zn - % 3.81 5.02 +32 ‘ 4.35 5.11 +18
Ag - G/MT 37 48 +30 40 49 +22
Tonnes (000's) 1,330 1,087 -18 900 938 + 4
Pb - % 2.35 3.01 +28 2.59 3.26 +26
Zn — % 3.40 4,68 +38 ‘3g98 4,97 +25
Ag - G/MT 32 39 +24 <733 42 +27
Tonnes (000's) 1,320 887 - =33 966 737 =24
“Pb - % 2.60 3.78 - +45 . 2.98 4,17 +40
Zn - % 4.22 6.31 +49 : " 4.88 7.11 +46
Ag - G/MT 32 44 . +37 35 47 +34

<l

S



TABLE 3

FARO ORE RESERVES

Comparison of Pounds Metal, Exploration Model and Mintec Model

Tonnes
3% CUT-OFF
NA - Mintec 1,827
Expln. 1,308
Variance (%) -28
0A - Mintec 1,330
Expln. 1,087
Variance (%) -18
PA - Mintec 1,320
Expln. 887
Variance (%) -33
5% CUT-OFF
NA - Mintec 1,306
Expln. 1,253
Variance (%) -4
0A - Mintec 900
Expln. 938
Variance (%) + 4
PA - Mintec 966
Expln. 737
Variance (%) ~24

3% CUT-OFF OA, PA, NA PHASES

Total Mintec 4,477
Total Expln. 3,282
Variance (%) =27

5% CUT-OFF OA, PA, NA PHASES

Total Mintec 3,172
Total Expln. 2,928
Variance (%) - 8

% Pb

2.45
3.11
+27

2.35
3.01
+28

2.60
3.78
+45

2.84
3.18
+12

2.59
3.26
+26

2.98
4.17
+40

2.46
3.26
+33

2.81
3.45
+23

Tonnes
Pb

110.3
106.9
-3

89.2
101.1
+13

% Zn

3.81
5.02
+32

3.40
4.68
+38

4.22
6.31
+49

4.35
5.11
+18

3.98
4.97
+25

4.88
7.11
+46

3.81
5.20
+36

4.40
5.57
+27

Tonnes
Zn Ag—G/MT
69.6 37
65.7 48
- 6 +30
45,2 32
50.9 39
+13 +24
55.7 32
54.1 44
-3 +37
56.8 40
64.0 49
+13 +22
35.8 33
46.6 42
+30 +27
47 .1 35
52.4 47
+11 +34
170.5 34
170.7 44
Nil +29
139.7 36
163.0 46
+17 +28

Gms—-Ag

67,599
62,784
-7

42,560
42,393
Nil

42,240
39,028
-8

52,240
61,397
+18

29,700
39,396
+33

33,810
34,639
+ 2

152,399
144,205
-5

115,750

135,432

+17

[
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ZONE 3 GEOLOGICAL SYNOPSIS

G. A. Jilson

INTRODUCTION

This report is intended to provide a brief summary of the geology of the
Faro deposit between cross sections 124422 and 134+45 and long sections

14 and 25. Emphasis is on the lithologic types encountered on these sec—
tions, as well as structural features relevant to this portion of the depo-
sit. Early descriptions of the Faro deposit and its environs can be found

in Jennings (1971).

The Faro deposit is a large, elongate, assymetric lens of Pb—Zn—AgiBa
bearing massive sulfide grading into disseminated sulfide-bearing quart-
zites. The deposit is prominently layered with respect to ore types and,

consequently, grade.

The deposit is hosted by late Precambrian to early Paleozoic pelitic sedi-
mentary rocks with a lesser mafic volcanic component. The host rocks and
ores have been subjected to an intense polyphase deformational and meta-
morphic history resulting in recrystallization and folding of the ore lens
at amphibolite conditions, then weaker refolding at lower grade. The post
metamorphic history of the deposit includes faulting, intrusion of dikes
and formation of a large body of explosion breccia, the breccia cap. These
post metamorphic effects on the shape of the orebody create complex and
presently unpredictable structures which add considerable uncertainty to

the exact outline of the deposit.




LOCAL STRATIGRAPHY

The Faro deposit is hosted by the upper part of the Mt. Mye formation, a
thick sequence of non-calcareous quartz mica schists and phyllites of
generally pelitic to psammopelitic composition (shale to silty shale and
fine sandstone). The Mt. Mye formapion is overlain by the Vangorda forma-
tion which, in the mine area, is represented by calc silicate schists (de-
rived from shale and variably dolomitic and calcareous siltstone). Figure
4 is a schematic stratigraphic section through the area of the deposit

showing formation assignment of various lithologic types.

Regional mapping and comparison with dated stratigraphic sequences shows
that the Mt. Mye formation is equivalent to the late Hadrynian to Lower
Cambrian siltstone/shale sequence within and overlying the Upper Grit unitl
The Vangorda formation likewise corresponds to the Cambrian and Ordovician
Rabbitkettle formation but is less calcareous. The transitional contact
zone between Mt. Mye and Vangorda formations is characteristically more
carbonaceous and variably dolomitic; this probably corresponds to the shale

equivalents of the lower Cambrian Sekwi formation (map unit 8A of Blusson,

1966).

In the district, ore occurs as one or more lenses near and generally below
the contact of the Mt. Mye and Vangorda formations. Both Grum and Dy de-
posits include ore lenses in the Vangorda formation. Faro appears to

equate approximately to the lowest of the Grum and Dy ore lenses.
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LITHOLOGY

The present lithologic code (baseq on maps units 1-5 with alphanumeric com-
positional modifiers - see Table';) stems from work done in the early
1970's. Since that time, several changés have occurred in stratigraphic
nomenclature which render the code somewhat confusing, since unit numbers
do not correspond exactly to formation boundaries. This lamentable situa-
tion has been allowed to continue to avoid outdating hundreds of coded |
drill logs and mabs. The confusion is caused by the amphibolitic facies
Qetamorphic overprint at the Faro Deposit as opposed to the less intense
metamorphism on the Vangorda Plateau. The resul; is two sets of rock units
for each of the major formations. The Mt. Mye formatioq is cqlled 1C, 1CD
and 1D (schists) at Faro but 3G (phyllites) in areas that have suffered
less metamorphism. The dominant lithology of the Vangorda formation is
called 3D (calc silicate schists) at Faro but 5B (calcareoﬁg phyllite) else-
where. Figure 5 shows this effect superimposed on the stratigraphic se-
quence while Table 3 gives an equivalence for rock types formed at dif-

¢
ferent conditions and in different formations.

SE NW
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Plateau. . Deposit
Vangorda 58 4 AN
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—— 0 — metamorphic
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Table 4

MAIN DEPOSIT AREA
LITHOSTRATIGRAPHIC CODE

Granodiorite (kspar<plag, quartz>10%)
Adamellite (qtz monzonite)

Pegmatite

Quartz diorite (kspar<<plag, qtz>10%)
Diorite (kspar<<plag, qt2>10%)
Monzonite (ksparplag, qt2<10%)
Pyroxenite

Granite (kspar>plag, qtz>10%)
Syenite {kspar>plag, qtz<10%)

Bull qtz veins/pods

Foliated/lineated

Porphyritic

Aphanitic

Smokey qtz-bearing
Muscovite-bearing

Kspar-bearing

Biotite-bearing

Amphibole-bearing

Altered (kaolinite, montmorillonite)
Normal (equigranular)

CLBNONEWN—

Intrusive Contact

Yariably calcareous, graphitic phyllite (hosts Unit 4; : 1E, hosts Unit 2)
Calcareous muscovite~chloriteshiotite phyllite {greenschist equivalent of 3D)

Metabasite
Chlgritic phyllite
Phyllitic marble and silicated marble

Laminarly banded, variably calcareous, chloritic phyllite {associated with SC)

Yariably calcareous, graphitic phyllite.

Siliceous

Carbonaceous

Calcareous

Altered, pyritic (white mica envelope)
Banded/Iaminated

Non-calcareous

Chlorite laminations

Chloritic °

Sulfide-bearing

Kormal

TOOLENAN D W

Carbonate-bearing
Conformable Contact
Sulfide-bearing, ribbon-banded, graphitic quartzite

Muscovite>qtz-chl-bio-
{generally sulfide-

Siliceous
Pyrite-bearing
Tale/kaolinite-bear
2n$ and/or PbS-bear
Carbonate-bearing
Chi+bio>qtz-musc ph
Pyrrhatite-bearing
Magnetite-bearing
Chaicopyrite-bearin
Normal

cCLOuRMEWR —

CALC - SILICATE PHASES

Siliceous
Hon-calcareous
Calcareous

Altered, pyritic (wme)r
Banded/laminated
Sulfide-bearing
Chlorite laminations
Chloritic

Carbonaceous

Normal

DOBNON W —

Siliceous
Carbonaceous
Calcareous

Unit 2/4 922 24-A
915 8 Pyrite-free quartzite (may contain base metal sulfides)
916 4 Base metal-poor, pyritic quartzite
942 D Base metal-bearing, pyritic quartzite
918 E Massive pyritic sulfides
923 F Buckshot facies, massive sulfides
928 & Baritic facies, massive suifides/sulfates (>10%:8a50,)
924 " Pyrrhotitic facies, massive sulfides ~—
949 J Non-pyritic, massive sulfides/oxides
9;1 X Cartonate-dearing, massive pyritic sulfides
N L
1 Siliceous
2 Coarse, porphyroblastic pyrite-bearing
3 Fine pyrite/marcasite-bearing
4 Sphalerite and/or galena-bearing
5 Carbonaceous
6 Barite-bearing
7 Pyrrhotite-bearing
8 Magnetite-bearing
9 Chaicopyrite-bearing
0 Rormal
* Carbonate-bearing
. Formation Conformeble Contact
Unit 3 916 3-1 Graphitic quartzite in non-calcareous phyllite/schist
913 H Tuffaceous calc-silicate phyllite/schist (assoc. with 3D; identical to 5F)
L 941 [ Ron-calcarecus muscovite-chioritezbiotite phyllite/schist (= 1C, 1D)
906 F Marble and silicated marble (= 16)
963 E Graphitic phyllite/schist (4 SA)
[ 13 ] Calc-silicate phyllite/schist (u. greeaschist to amphibolite facies equiv. of SB)
-] 908 [ Metabasite
b 7Y 946 8 Chloritic phyllite/schist (c.f. 5D)
O g 92 3-A Transition zone with unit 1 (interbanded chloritic phyllite, graphitic phyllite
2 S and pelites of Vangorda and Mt. Mye Fms.)
w |
w e
®
(L]
w 902 1-8 Tactite and silicated marble (¢ )
o 943 4 Quartzo-feldspathic, biotite-mscovite gneiss/schist (= 36)
Sjw 94?7 ] Carbonaceous biotite-muscovite-andalusite schist (: 3G)
Qlo 967 £ Graphitic schist (: 5A)
] E 908 F Metabasite (= 3C)
T 901 & Marble and silicated marbie (= 3F)
; a0 1-H Chloritic schist (c.f. 50)
<
Unit |

*{wme) White mica envelope

Altered, pyritic (weel)v
Banded

Clotted
Staurslitic
Chloritic
Sulfide-bearing
Normal
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iy 5

el

3E = 1E =
3G9 = 1D2
1F = 3C =
3B = 5D =
3GO = 1DO
3F = 1G

Py

-

TABLE 5

LITHOLOGIC EQUIVALENCES

5A

= 5B62%*

5C

1H

= 5B6*

Carbonaceous/graphitic phillife
Slightly carbonaceous phyllite
Metabasite

Chloritic schiSt{ghyllite
Pelitic phyllite/;chist

Marble

* Stratigraphic connotation carries with it some
lithologic connotation.



A point that must be emphasized, since it seems to escape most workers in
the district, is that the lithologic units are derived from map units and
are designed to be cross sectional units, consequently there is variation
in some units which oscillates about a monotonous norm. The best way to
become familiar with these rocks and their variations is to look at them
and the best way to look at them is by reference to the numerous carefully
logged holes. Such examination will make clear the degree of variation,
as well as what the norms are. Put another way, for the purposes of core

logging, the rocks are their own best documentation.

In this regard, drillhoies 456-75-12 and 13 on Section 118 are offered as

a '"type section" and study guide to the UnmineralizedYstratigraphic‘section
hosting the deposit. These holes traverse the Vangorda/Mt: Mye transition
zone and are the holes on which the metamorphic stratigraphic némenclature
is based. Their hand-written and graphic logs are included in Appendix

I. One of the best examples of very '"distal" mineralizatibn in the Faro
deposit is shown by DDH 71-DS-01. 1Its log is included in Appendix I for

study.

Unit 1D

Medium to dark grey brown muscovite biotite andalusite schist to coarse
phyllite. The grey coloration is due to minor disseminated graphite (or
simply carbonaceous material) which varies from negligible (brown rocks)
to sufficient to cause a dark grey color on the foliation surface (grey
rocks). Greater graphite content is noted by using the term 1D2 and the
break occurs at approximately the break between medium dark grey and dark
grey color on clean, dry foliation surface. 1D grades into 1E and 1CD as

graphite increases and decreases respectively.



1D is usually pervasively S2 foliated (PSZ) with 51 preserved in lithons
usually visible only in thin section. S4 crenulations are commonly well

developed.

Units 1E and 3E Graphi