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CRAIG PROPERTY, 1977

SUMMARY

1. For the 1977 season the Craig holdings totalled 696 claims,
the drilled footage totalled 15,756 feet and expenditures
totalled approximately $780,000.

2. Silver-lead-zinc at the property is governed by a breccia
structure within a dolomite host. A carbonaceous horizon appears
to form a significant control and a silicic envelope is closely

associated with the principal sulfide zone.

3. Drill inferred tonnage developed from the West zone totals
one million tons grading 8% Pb, 13% Zn and 3 o0z/T Ag. There is
scope for increasing this reserve by extrapolation to the east,

to the west and down the dip.

4. Exploration interest centres on the West zone but the
Discovery and Trent prospects are attractive in their own right;
two strong geochemical anomalies remain to be tested and the

full significance of the Scott area remains to be determined.

5. The property merits continued development under improved
economic conditions. Its apparently moderate potential coupled
with the remote location argues against an early pursuit of

production possibilities.
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INTRODUCTION

The Craig property is an important silver-lead-zinc
prospect situated 88 miles northeast of Mayo, Yukon Territory,
in the Nadaleen Range of mountains (Figure 1). Discovered in
1976,1its principal deposits are associated with breccia bodies
which are developed within a carbonate host rock. Evaluation
in 1977 indicates a potential for economic grade within
individual ore zones, and a scope for commercial tonnage within

the overall ore field.

The objective in 1977 was to assess by diamond drilling
the three principal showings of West, Discovery, and Trent. To
further this goal, information was .obtained concerning the
relation of mineralization to fracture patterns, to breccia
bodies and to depositional environments. To develop additional
guides mapping, soil sampling and geophysical orientation was
undertaken, and the location of important features was provided

by precise survey.

Development work in 1977 consisted primarily of scout
and grid drilling for a total of 15,756 feet. A drill inferred
tonnage of approximately one million tons grading 21% combined
lead and zinc with 3 oz per ton silver was obtained in the West

Zone.

Expenditures on the property were approximately $780,000
for the period January lst to December 31st, 1977. The distrib-
ution of costs is outlined under separate report titled

Craig Property, Data Summary (Gifford 1977).



All members of the geological, administrative and
support group contributed a co-operative and considerable
effort in bringing the project to completion (Appendix B ).
Particular credit is extended to Mr. A.E. Angus for providing

a smoothly functioning camp support.

LOCATION, ACCESS AND PROPERTY

The property is situated in the Mayo Mining District
60 air miles northeast of the nearest road at Keno Hill, Y.T.
Its coordinates and N.T.S. grid postion are 64009' N, 133020'W
and 106 C/NG8215, respectively. It falls within map-sheets
106 C/3 and 4, its declination was 34°E in 1977 and the principal

showings occur between 2,600 and 4,900 feet elevation.

Access was gained by float plane to base camp at Tara
Lake then by helicopter to the property. Tara Lake is situated
102 miles northeast of the nearest supply centre at Mayo, Y.T.,

and 14 miles northeast of the property.

The Craig property is owned entirely by McIntyre Mines
Limited and totaled 696 claims as of November, 1977. Work
requirements to satisfy government stipulations amount to $100
per claim per year, with excess allowed to carry forward. All
claims in the Craig property are in good standing through 1980

when new expenditures become necessary to retain tenure.



HISTORY

The Craig belt of mineralization was discovered late
in July, 1976 by an exploration team of McIntyre Mines Limited
following aerial recognition of significant silicic alteration
within carbonate terrane. Subsequent ground follow-up located
the Discovery Zone of lead-zinc mineralization, and shortly
following this, intensive prospecting resulted in discovery of
the West, Trent, Scott, Azure and Nadaleen zones in that order.
The discovery stemmed from a program of systematic reconnaissance
exploration of the Hadrynian carbonate belt operating into its

third field season.

Staking of the property commenced on July 30, 1976,
and preliminary geological mapping, silt surveys and sampling
of the showings were accomplished in the remainder of the 1976
season (Floyd and Birkeland, 1976). No evidence of previous

work has been found on the property.

OPERATIONS

Base camp for the Craig project was established at
Tara Lake, its elevation at 4,000 feet and length of one-half
mile being suitable for Otter and Turbo-Beaver float planes.
Approximately 80 tons of drilling equipment, supplies and fuel
sufficient to sustain operations into late July were airlifted
from Mayo Y.T. in early April. Camp construction commenced in

April and camp was opened for the field season on June 4th.

Drilling was accomplished between June 15th and August
8th and camp was closed on September 16th. Crew size for the
season varied between 27 and 40 men. Field operations were
serviced at frequent intervals by either Otter CF-SUB or Turbo-
Beaver CF-ONI from Mayo, Y.T. 102 air miles to the southwest.
Personnel and diamond drill moves were supportéd full time by

206B-helicopter CF-TNT based at camp.



DEVELOPMENT

A total of 15,756 feet was drilled. in 29 holes,
encompassing Nos. C77-1 to 29. A summary of progress is
shown in Table 1. Graphic logs at 1" = 40' and all assays
for drilling to date are compiled under separate report

titled Craig Property, Data Summary (Gifford, 1977).

TABLE I
DIAMOND DRILLING PROGRESS

Drilling 1977 West Zone 19 holes 10,459
Discovery Zone 6 holes 3,415"
Trent Zone 4 holes 1,882"

Total 1977 29 holes 15,756"

Previous Total nil nil

Total to Date 29 holes 15,75¢6"

Two diesel powered drills, a Longyear 38 and Boyles
BBS#1, with BQ wireline equipment were employed. The Longyear
rig operated from June 15th to August 8th and the Boyles rig
from July 13th to August 7th. Most holes required extensive

drill site preparation.

One drill, the BBS#1l, was stored at the Discovery
Zone for the winter season. The other was demobilized from

the property.

The longest hole drilled in the campaign was 875 feet,

most holes were 400 to 600 feet in length. The depth of over-
burden drilled was generally thin, ranging usually from 20 to
40 feet in vertical extent. No conditions of permafrost were

encountered.



One hole, DDH 8, was terminated short of target depth
due to poor ground coénditions, and one hole, DDH 11, was locally

re-sited due to shifting of its foundation material.

Acid-etch dip tests were employed for down-the-hole
control, all holes were inclined and their deviations at times
were significant. Unfortunately attempts at use of Sperry-Sun
single-shot directional equipment were unsuccessful due to a
faulty mechanism, and momentum of the program did ndt allow time

for replacement.

The drilling routine employed two - 12 hour shifts per
rig, operating on a seven o'clock to seven o'clock basis. The
best footage obtained in a single shift was 310 feet, and for
most holes the best shift was 200 to 260 feet. Elapsed time

from collar to collar as a rule was 3 days.

The basic description of core was incorporated into
graphical methods at a scale of 1" = 406' and 1" = 100' to assist
in correlation of the sulfide concentrations and in the synthesis
of depositional conditions. Photographs of all boxed core were
taken for further reference, and a suite of rock types was
assembled.

Sampled sections of core were halved with one part
retained for reference and the other crushed to %" size on
site. The crushed material was processed through a Jones splitter
to provide a one-pound sample for subsequent shipment and analysis

of its silver, lead and zinc content.



All core from drill holes C77-1 to 29 except 20
and 28 was stored in outside racks at Tara Lake base camp.
DDH 20 and 28 were transferred to the warehouse of McIntyre

Mines Ltd. at Vancouver, B.C. for further reference.

FIELDWORK

Geological mapping at 1" = 200' was undertaken in
June and July on the West, Azure, Discovery and Trent areas;
detailed mapping at 1" = 40' was performed on the West, Discovery
and Trent showings and reconnaissance mapping at 1" = 1000' in

August gave an overview of the property (Figures 5-7).

Soil surveys were conducted in August on two separate
and distinct geologic belts which trend through the property,
namely the Craig East carbonate belt and the Craig West shale
belt. The Craig East belt was sampled at 100-foot intervals
along lines spaced 400 feet apart directed across the trend, a
base-line was cut to establish grid control covering a length of
6 miles and width of 2,000 feet, and 1,700 samples were collected.
The Craig West belt was reconnaissance sampled at 200-foot
intervals along ridge crests spaced roughly one-half mile apart
directed across the trend, the survey tested a section 12 miles
in length and 4,000 feet in width, and 700 samples were collected.
In both surveys the 'B' soil horizon was sampled, and all soils
were screened to -80 mesh prior to shipping for an analysis of

their silver, lead and zinc content.

Prospecting was undertaken to systematically follow-
up reconnaissance soil surveys of the Craig West belt with the
result of locating two new showings designated the Gemini East
and F 188. 1In addition a limited amount of prospecting was
continued in the Craig East belt but did not locate any noteworthy

zones of new mineralization.



Geophysical orientation,surveys were conducted in
late August on the West and Discovery showings employing
horizontal-loop, magnetic and self-potential methods. Test
work was applied essentially to a single-line traverse
extending 1,000 feet either side of known mineralization.
Following this, additional detail was obtained in early
September with a self-potential survey on the West Zzone
covering a section 4,000 feet in length and 1,500 to 2,000
feet in width. Frozen ground is likely to hinder both soil and
self-potential surveys in mountainous sections of the property

into the early part of July.

Formal surveys employing tellurometric equipment were
undertaken in latter July to establish control stations at
approximately 1% mile intervals through the 20 mile length of
the property. As well, all drill holes were referenced and
control was provided for local base lines at the West, Discovery

and Trent zones by this means.

Results of the geological, geochemical and geophysical
surveys as well as coordinates for all drill holes and survey
stations are given in the report Craig Property, Data Summary
(Gifford, 1977).
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GEOLOGY

The Craig property lies within the Dawson system of
thrust faults which brings rocks of the Proterozoic assemblage
into contact with those of Paleozoic age. Both the structure
as well as the rock units trend eastward, and both assemblages
are deformed by major open folds. The Proterozoic is host for

the main deposits on the Craig.

Interest lies with two rock sequences of different
character which outcrop along the north side of the Craig
property and which are in fault contact with each other (Figure 4).
One is the Craig East section of Hadrynian age,and features a
dolomite unit which is host for the main silver-lead-zinc
showings of the property. The other is the Craig West section
of Ordovician-Silurian age, and features a cherty argillite
unit which is host for silver-lead prospects also of interest
(Floyd and Arnold, 1977, Appendix A). An east trending splay

of the Dawson thrust system separates the two.

The important dolomite unit of the Craig Eaét section
lies within a sequence dominated by fine grained, dark coloured
clastic rocks that are frequently cut by channels of coarser
clastic material. A thin build-up of volcanic material occurs
higher in the succession, and serpentinite and closely allied
ferrodolomite form a narrow, conspicuous zone associated with
the volcanic series. The grade of metamorphism for the
assemblage is low, in the greenschist facies, and primary

sedimentary features remain recognizable.



11.

In general the dolomite trends N 70°W across the
property and dips steeply, varying from northward at the Trent
and Discovery to southward at the West zone. In detail its
attitude along strike is modified by fold deflections occurring
at broad intervals. Observations of the top facing of strata
are uniform within local structural panels but are contradictory
as a whole, and until local geometry is resolved the general
superpostion at the West zone is taken to be upright and facing

south based on a regional view.

The section underlying the dolomite is dominated by
dark coloured argillite, and at the West zone is characterized
by beds with spotted textures and minor but diagnostic amounts
of nodular chert. The section overlying the dolomite is marked
by argillaceous limestone that grades westward from interbedded
limestone and argillite to mainly argillite, and again at the
West zone is characterized by anastomizing partings within the
limestone and by a distinctive unit of interlaminated carbonate
and argillite in contact with the dolomite. Graphitic argillite
and units of light-coloured talcose argillite occur either side

of the dolomite but are more prevalent in the footwall section.

The dolomite unit links the Trent, Discovery and West
showings through a distance of five miles. It varies in thick-
ness from roughly 1,200 feet at the Trent, to 700 feet at the
Discovery, to 200 feet at the West zone. At the West showing
where data is more complete the dolomite is medium gray, commonly
brecciated, and crudely partitioned into a massive lower section,
mineralized central section and poorly laminated upper section.
Stylolites are prevalent, and both vugs and pyrobitumen in-

fillings are common.

The upper section frequently exhibits zebra structures.
The lower section often contains quartz sand or is mottled in
texture. It commonly forms a crackle-breccia which is distinct-

ively filled with carbonaceous material.
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The central section is poorly defined but appears to
be characterized by”a zone of oolitic dolomite which is under-
lain and overlapped by sections of carbonaceous dolomite. This
carbonaceous section appears to mark the principal horizon of

sulfide accumulation at the West showing.

The geologic succession for the property is summarized

in Figure 2 and detail from drilling is provided in Figures 9-28.

STRUCTURE

A major, east-striking thrust fault is interpreted to
extend through the twenty-mile length of the property and bring
older rocks of Hadrynian age in contact with those of Ordovician-
Silurian age. In the Craig East section the thrust lies in close
proximity and to the north of the productive dolomite, and appears
to lie roughly 1,200 feet distant at the Trent zone, 2,000 feet

at the Discovery zone and 300 feet at the West zone.

The productive dolomite is modestly warped through its
five mile length on the property apparently in concert with large-
scale deflections in the major thrust. A significant offset to
the dolomite occurs at departure 64,000 E near the Nadaleen zone,

and it gives a left-hand shift of east side north.

The cross warps in the dolomite give a right-hand shift
of east side south, and their principal inflection points occur
approximately at the following departure positions: (1) 51,000 E,
West zone; (2) 53,000 E, between the West and Azure zones;

(3) 58,000 E, Discovery zone; and (4) inferred in the region of

72,000 E, between the Nadaleen and Trent zones.
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At the West zone the dolomite appears to be further
deformed by a significant drag fold of Z-form. This structure
is inferred fromdrilling data in which sections of abnormal
thickness in the dolomite occur, and it appears to have a
shallow plunge to the west. It appears to be only weakly
mineralized and perhaps some re-distribution of earlier sulfide
into the limbs has occurred due to the deformation process.

The inferred structure is analogous to a similar drag fold
clearly exposed in a cirque one mile to the south which again

is in close proximity to a thrust fault.

Internal to the dolomite at the West zone are lesser
drag folds which incorporate bands of massive sulfide, that are
observed on surface at the main West showing. The massive sulfide
occurs in at least two bands, each about 2 to 3 feet thick, and is

isoclinally folded with a near-horizontal plunge.

Post-ore faulting disrupts the main ore zone at the
West showing as evidenced in DDH C77-4 and 15. 1In this case
the displacement of the ore section is significant but its
magnitude remains to be determined. In addition drill hole data
gives evidence of further faulting in the hangingwall and footwall
units which border the main dolomite, and in this case the geometry

again is not ascertained.
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MINERALIZATION

Dolomite forms the principal host to important sulfide
mineralization on the property, and brecciated zones in the
dolomite form the principal sites of sulfide accumulation.
Sphalerite and subordinate galena are the major sulfides
present. Pyrite and tetrahedrite occur in minor amounts,
chalcopyrite is seen occasionally and silver forms an important
but minor constituent. Smithsonite and hydrozincite are common
in the zone of oxidation. Realgar and orpiment are seen occas-
ionally at the Trent showing, Sparry dolomite and quartz are

the chief gangue minerals present.

The sulfide texture is generally medium to coarse
grained but a fine-grained 'steel' galena is sometimes locally
developed. The sphalerite coloration is generally pale brown
(5YR5/2) to moderate yellowish brown (10YR5/4).

Galena is relatively abundant at the West showing
whereas sphalerite is predominant at the Trent and Discovery

showings. Pyrite occurs in greater abundance at the Discovery.

Breccia, zebra, stylolite and vug structures are
prevalent in the mineralized section and attest to a period of
pronounced and widespread solution of the productive dolomite.
Base-metal sulfides are associated with all of these features
but the principal traps are the breccia and zebra structures.
Sparry dolomite is the dominant filling in the main traps, and
sulfide is concentrated particularly in the breccias. Silicic
alteration tightly envelopes the main horizon of sulfide deposition
and alters the wallrock of both dolomite (medium gray) and
carbonaceous dolomite (grayish black). At the well-documented
West showing, carbonaceous dolomite which is brecciated and

silicified forms the principal host.
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The characteristics of the breccia masses suggest they
result largely from solution-collapse rather than tectonic

processes. These include the following:

(1) Breccia development is confined to the carbonate unit,
and is widespread through the property in a variety of

structural settings.

(2) Fragments consist of wallrock lithology. They include:
oolitic dolomite, sandy dolomite, laminated dolomite,
silicified dolomite, silicified carbonaceous dolomite

and crackle-brecciated dolomite from the lower section.

(3) Fragments are subangular in outline, range up to boulder-
size and sometimes occur as fine-rock matrix which is
interstitial to the larger blocks. Comminuted material
is absent. Re-brecciation with associated sulfide filling

occurs at the Trent showing.

(4) Breccia bodies appear to be irregular in outline, and
appear to have a worm-like form that lacks regular planar

definition.

Sulfide replacement of breccia fragments is commonly
evident, and thick replacement bands of massive sulfide form an
important element of the West deposit. Possible cave fillings

of heavy sulfide occur at the Discovery as in DDH C77-23/105'.

A notable zone of fracturing is conspicuously assoc-
iated with the main dolomite through the length of the West zone.
The fracturing is pervasive, largely confined to the central and
upper sections of the dolomite, has an open framework and is
filled primarily with sparry dolomite and/or quartz. Minor

amounts of galena and sphalerite are sometimes present.
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The fracturing, as well as the main breccia host,
is decidedly later than the crackle-breccia Which distinguishes
the structure of the lower-section dolomite. However, relation-
ships between the fracturing and the main breccia are less
clear, and it may be that the two structures are related. Zones
of open framework fracturing with a filling which generally
reflects the host lithology, i.e. calcite filling in limestone
host and quartz filling in siliciclastic host, are much less

evident in the wallrock sections which border the main dolomite.

ORE

At the West zone, grid drilling encountered good grade
material with good continuity through substantial width and
extent. Dimensions of the deposit are as follows: (1) slope
length of 1,400 feet, (3) average horizontal thickness of 39
feet, (3) width of 200 feet for a section which extends downward
from surface and subparallel to the slope with a vertical range
of approximately 400 feet, and (4) dip of h 75° south. The
drill inferred tonnage for this panel, as derived from C77-1,3,
4,5,6 and 15 is approximately 1,000,000 tons grading 8% Pb, 13%
Zn and 3 oz/T Ag.(Figure 8).

The possibility remains for development of additional
tonnage on the basis of the following extrapolations: (1) to
the east, as indicated by the strong sulfide section in C77-18
and the anomalous self-potential resulté; (2) to the west, as
suggested in C77-9 by encouraging values and presence of silicic
alteration which could mark an important channelway; and (3)
down the dip, as seen by the continued presence of brecciated
dolomite and the encouraging values in C77-11 which gave 2.1% Pb,
35.4% Zn and 2.64 oz/T Ag for 12 feet. Occurrences of silicic
alteration which are associated with limestone in the Hangingwall

Series are found in C77-24 and 28 and remain to be investigated.
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To give some indication of possible scope it is
conceivable that the West deposit could be extrapolated to
some 700 feet below surface, i.e. one-half of its strike length,
and then this size could be applied to permissive areas on
strike to the east and to the west of the main zone. Conject-
urably this would provide in the order of 10 million tons of

potential ore attributable to the West area.

At the Discovery zone, grade and widths obtained in
scout drilling were attractive but continuity was not established.
For example: (1) C77-19/97 - 117' gave 1.5% Pb, 22.2% Zn and
0.78 oz/T Ag for 20 feet; (c) C77-23/82 - 97' gave 6.2% Pb, 11.2%
Zn and 1.58 0z/T Ag for 15 feet; and (3) C77-27/92 - 103' gave
6.0% Pb, 8.9% Zn and 1.83 0z/T Ag for 11 feet. Outcrops of
mineralized breccia are seen to both crosscut and subparallel
stratigraphy. An impression is gained for the main brecciated
zone that its outline is that of a ragged channel which is largely
crosscutting but from place to place blossoms subparallel to the
bedding. An analogy could be drawn with the percolation zone of

a karst system.

At the Trent zone, again both grade and widths in scout
drilling were locally attractive but continuity was not established.
For example: (1) C77-17/15 - 24' gave 6.6% Pb, 34.8% Zn and 2.05
oz/T Ag for 9 feet, and (2) C77-17/152 - 174' gave 1.6% Pb, 20.3%
Zn and 0.35 oz/T Ag for 22 feet. The mineralized zone has an
apparent width in the order of 200 feet, and carried generally

minor values in lead and zinc.
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Sulfides on the property in general are moderately
to severely oxidized'to depths of roughly 100 feet below
surface. In this zone drill hole intersections are often
severely pitted, and some values possibly have been flushed
away by drilling water. The ratio of silver to lead through
the extent of the property, including limited data for Craig
West, is in the order of Ag:Pb = 0.2 to 0.4. Higher

exceptions occur at C77-5, 9 and 11 in the West zone.

GEOCHEMISTRY

Soil surveys in the Craig East area covered the main
belt from the West to the Trent showing. The western portion
was mountainous, well drained, and thinly mantled with over-
burden. The remaining portion lay within a broad valley, was
poorly drained, and was covered in the vicinity of Nadaleen
River with thick overburden. A scree of barren shale sometimes

effectively masks response from the main belt.

Strongly anomalous values in silver-lead-zinc clearly
mark the principal mineral showings in the belt. In addition
the survey located two anomalies of strong interest which are
untested. They are: (1) Azure map 57,200E 40,000N, anomalous
for 2,000 feet in the section between Azure and Discovery

showings, and (2) Discovery map 64,900E 37,300N, likely the

westward extension of the Nadaleen showing.

Three other locations with modest geochemical response
are worthy of review. They are: (1) Azure map 52,800E 40,700N,
(2) Nadaleen map 68,000E 35,400N, and (3) Trent map 74,000E
32,400N.
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Geochemical indication of the belt was not obtained
in the area immediately west of the Nadaleen River. This
appears to be contrary to its general expression and may be
the result of deep overburden or may reflect a structural

shift in the key zone.

In the Craig West area reconnaissance soil sampling
led to the location of the Gemini East and F188 zones of lead-
silver mineralization (Floyd and Arnold, 1977). Detailed gridding
in this region outlined further anomalies of lower rank which

remain to be followed up.

GEOPHYSICS

Orientation surveys employing self-potential, H.E.M.
and magnetic methods were conducted over the West and Discovery
showings. The S.P. unit provided a clear response directly
associated with massive sulfide at the West showings. Neither
the H.E.M. or magnetic methods showed any definite response to

the sulfide zone.

A self-potential grid covering part of the West zone
followed the orientation work, and results are shown in the
Craig Property, Data Summary report (Gifford, 1977). Five
anomalies are of interest:

(a) Anomaly SP930-4 is directly associated with the occurrence

of strong mineralization within the Main Dolomite, and was

traced 1,200 feet on an east trend.

(b) Anomaly SP930-5 was traced southeasterly for 2,000 feet and
may be the continuation of SP930-4. The feature offers

interest and additional evaluation is required.
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(c) Anomaly SP930-1 was traced easterly for 2,100 feet and may
be associated with a major dyke as indicated by mapping, or
a major fault as suggested by the strength and continuity

of response.

(d) Anomalies SP930-2 and SP930~-3, traced easterly for 600 feet

and 1,100 feet respectively, appear to be expressions of

the same body, and possibly again are associated with a dyke

that appears in mapping.

As an alternative the anomalies, other than SP930-4,
also could be attributed to response from units of graphitic,
pyritic argillite which occur in the section. However, support
for such correlation is not apparent in the extrapolation of

detail from drilling.

DISCUSSION

The property is located at the basinward edge of a
carbonate platform lying to the north. At the property, shallow-
water marine clastics are dominant and reflect deltaic conditions
in which channels of quartz-pebble conglomerate meander through
a succession of fine-grained argillaceous sediments. Deposition
within this of the thin, productive carbonate section would have
occurred during a cessation of detrital sedimentation in an
otherwise primarily detrital environment, for example in those

conditions which would be associated with a barred sub-basin.

Local conditions of higher energy level are evidenced
at the West zone by deposition of quartz sand and oolites during
carbonate sedimentation. The oolite section in particular reflects
deposition in shallow, agitated water. Between the oolite and
sandy section is the mineralized section of carbonaceous dolomite.
Its origin is obscure and may relate to a lull in carbonate

deposition, or to a period of karstification of the dolomite.
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Supporting evidence for a shallow marine environment
during deposition of the host sequence include the following:
(1) quartz sand basally in the main dolomite, (2) oolites
centrally in the main dolomite, (3) mat-like lamination in the
upper part of the main dolomite, (4) wispy lamination in the
hangingwall limestone, and (5) interfingering gray, dgreen and

red shales in both the hangingwall and footwall series.

A distinctive section marked by thin alternations of
limestone and argillite occurs immediately in the hangingwall
side of the main dolomite. This marker serves locally for
correlation in the main part of the West zone, and appears to
correlate with a similar section somewhat further to the west
in the area explored by DDH C77-9 and 10. It also may correlate
with similar but broader alternations located a few miles to the

east at the Discovery showing.

The age of geologic units along the belt of interest
is not established with certainty, and present opinion reflects
that of preliminary studies by Dr. S.L. Blusson, Geological

Survey of Canada. Alternatives to consider include the following:

(1) Present opinion; the section which includes the productive

carbonate unit and the volcanic series of the property is

inferred to be Hadrynian in age.

An additional suite which includes fossiliferous limestone
immediately on strike to the west of the West showing, and
bedded chert in surface exposures nearby to the north of the
showings is considered diagnostic of an Ordovician-Silurian
age. The Ordovician-Silurian carbonate is inferred to be
separated from its neighbouring West zone carbonate by an

east-striking thrust fault.
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Alternative; the sequence which includes the productive

carbonate and the volcanics can be inferred to be Ordovician-

Silurian in age.

The two thin carbonate units represented by the Ordovician-
Silurian limestone and the West Zone dolomite are in close
proximity to each other, are each housed in a dominantly
fine-clastic assemblage, and are exactly on strike with each
other. It can be inferred that the two carbonates represent
the same formation, and therefore the West Zone dolomite

is Ordovician-Silurian in age. Further on this premise, it
can be inferred that the volcanic series is Ordovician-
Silurian in age based on the close association of sandstone,
quartz-pebble conglomerate, and red and green argillites with
both the productive dolomite and the volcanic series. Until
relationships are clearly established the implications
associated with the productive host being Paleozoic in age

should be investigated.

Additional relationships; the ferrodolomite and closely

associated serpentinite, which may represent the alteration

of an ultramafic sheet emplaced along a plane of crustal
weakness, 1is inferred to be Paleozoic or older in age.
Ferrodolomite clasts are observed to occur in an argillaceous
conglomerate overlying the volcanic .series. It is inferred
that the conglomerate which post-dates the ferrodolomite

and formed after development of the volcanic series,

either relates to the enclosing rocks which are inferred to

be Hadrynian in age, or it relates with structural complication
to a nearby unconformity of apparent Devonian-Mississippian

age.
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As a general class the Craig lead-zinc deposits
appear to be of the carbonate-~hosted Mississippi Valley type
which are strata-bound, were emplaced after lithification of
the host rock, and were largely controlled by pre-ore structures.
In general terms the Craig deposits are spatially related to the
basinward edge of a carbonate platform, to a shallow marine
environment which is dominated by fine-clastics, to a major
unconformity of Devonian-Mississippian age, to a centre of minor
volcanic activity,to a minor swarm of intermediate dykes, and to

a regional thrust fault. Major bodies of plutonic rocks are absent.

In detail the deposits are principally controlled by
breccia structures developed in a dolomite host (Figure 3). The
principal accumulations of sulfide are closely associated with a
siliceous envelope. Widespread alteration of any kind is not
associated with the deposits, nor is there any apparent association
with nearby faults that could be idehtified by such features as
sulfide dispersion, vein fillings or damming effects. Sphalerite
with subordinate galena forms the major sulfide present. Silver
values are significant but they are not dramatic either in spot
highs or in Ag:Pb ratios. Replacement of host rock is commonly
evidenced and is an important feature in that sulfide accumulations
are not therefore restricted solely to the amount of open space

available.

The solution-collapse structures which form the main
host to mineralization could result from processes which include:
(1) karstification, (2) compaction fluias migrating from a
Hadrynian sedimentary basin, (3) fluids related to deep-seated
sources, and (4) circulating fluids related to thrust fault

dynamics. Either of the first two processes result in a similar
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style of deposit and are considered to be more feasible than

the latter two on the basis of simple mineralogy, lack of

severe alteration, and extensive development of the same kind

of breccia in a variety of structural settings. A karstic model
for ore accumulation is suggested over one involving compaction
fluids due to the apparent lack of an associated metal-rich
shale basin for the Hadrynian assemblage. A re-concentration of
sulfides may be associated with subsidiary structures that are

related to the major thrust fault.

A further model which may be considered is that of
compaction fluids migrating from a Paleozoic sedimentary basin.
This premise would be lithologically attractive but it requires
the assignment of a Paleozoic age to the Craig host rocks which

in present opinion is unacceptable.

Assuming that the karstic model is valid for the Craig
East deposits then mineralization could be associated with areas
in which there is deep encroachment of the Devonian-Mississippian
unconformity into the Hadrynian sequence. Of interest, the
unconformity is considered to be present south of the West zone
as determined from thick deposits of chert-pebble conglomerate
which are viewed as diagnostic of a Devonian-Mississippian age.
This unconformity rests near the top of the volcanic series at
departure 50,000E and appears to nearly breach the series at
54,C00E in the Azure area. At this point it is close to the

hangingwall section which overlies the productive dolomite.



CONCLUSIONS AND RECOMMENDATIONS

1. Development of the property in 1977 demonstrated that
it is capable of providing significant tonnage and

commercially important grade.

2. Mineralization is mainly contained in a basin margin
carbonate of assumed Hadrynian age occurring within a
sequence dominated by shallow marine clastics. It is
governed by breccia structures within a dolomite host,

and a carbonaceous horizon appears to localize the sulfide

deposits.

3. The breccia appears to be primarily of solution-collapse
origin, and karstic or compaction fluid processes may have
controlled the accumulation of ore in this trap. A nearby
thrust fault may have exerted some influence on ore deposition
and perhaps was influential in the re-concentration of earlier
sulfides. Silicic alteration is closely associated with and

narrowly confined to the main sulfide zone.

4. Projection of drill inferred reserves coupled with
consideration of prospective ground suggests the property has
potential for medium to large tonnage with good grade and
amenable milling characteristics. On balance the steep dip
and possible irregular configuration of the deposits is
expected to complicate exploration for ore. The remote
location contributes greatly to adverse economics for the

property under present conditions.

25.
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5. The property responded favorably to intial development
and continued exploration is warranted. Investigation in

the next stage should include the following:
(i) West zone; explore the eastward extension indicated by
self-potential results. Proposed work: step-out drilling

to total 1,000 feet in two holes.

(ii) Discovery and Nadaleen areas; follow-up of strong geo-

chemical results. Proposed work: trenching, self-potential
surveys and contingent drilling to total 1,000 feet in

two holes.

(iii) Scott and Gemini East area; follow-up of new showings.

Proposed work: geology, trenching and possible application

of portable percussion-type overburden drill.

(A 0e

R.G. Gifford, P.Eng.

December, 1977
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APPENDIX A

CRAIG WEST AREA
SUMMARY REPORT, 1977
by
A. Floyd and R. Arnold

GEOLOGY, CRAIG WEST

The geology of the Craig West comprises essentially
the same Hadrynian section as that found in other areas of the

property. However, it appears to be far less complicated.

The "grit unit" displays interesting conformity
throughout much of the map area. A thick section of "grits",
which predominate south of the claims, are composed of fine to
coarse grained sand in a calcareous to siliceous matrix becoming
less calcareous and finer grained to the south. Thinly bedded
grey shales (often appearing as shale partings) and very minor
carbonate beds occasionally contaminate the sequence. A deep
valley separates the "grits" from the rest of the Hadrynian

section.

A carbonate sequence extending the length of the map
area varies from interbedded buff and grey weathering, light
brown and gray coarsely crystalline dolomites and limestones to
cliff forming grey limestones in the west. Black chert pebbles
and minor interbedded purple and grey shales occur towards the
top of this limestone unit. Shales or mudstones predominate
thoughout the remainder of the Hadrynian section interbedded with

occasional grits and minor limestone.



Volcanic related or altered rocks occur in the
sequence. Altered mafic flows(?) or metamorphosed ultramafic
bodies appear as serpentinite. These non-resistant greasy,
dark green to black serpentinized bodies are usually coincident
with resistant orange to rust weathering, light brown, ankeritic
dolomites which display variable textures from breccias with
coarse grained interstitial sparry dolomite to large pebble
conglomerate types. Total thickness of these two units varies
dramatically from ridge to ridge with complete absence of the
serpentinized body on the two most westerly ridges and a twenty
foot thick interbedded ferrodolomite and limestone interval

occurring on the most westerly ridge only.

North of the thrust, mudstones of Ordovician to
Devonian age (Road River Formation) are encountered. These mud-
stones are dark grey to black and are distinguisﬁed,from the
overlying unconformable Canol mudstones (Upper Devonian) by the

presence of dark grey to black bedded cherts.

Mineralization, in the Road River, is related to bedded
chert or cherty argillite and is possibly derived from the metal-
rich shales of the Canol Formation. In general galena, rich in
silver, sphalerite and smithsonite appear to be somewhat sporadic

with concentrations in fractures and vein fillings.

Structurally, bedding strikes from east to east south
east and dips 20° to 35° throughout. The thrust seems to be of
a very low angled nature due to the absence in creek cuts of some
marker beds, notably the serpentinized bodies. Minor anticlinal-

synclinal structures do occur and are noted on the geology map.



SILT GEOCHEMISTRY, CRAIG WEST

An analysis of the 1976 silt data for the area west
of the West Zone showed several strong anaomalies in the
Ordovician and Devonian shales that were worthy of follow-up.
The anomalies were strongest in small side creeks originating
in the shales whilst the larger creeks originating further up

the section in the "grit" unit, usually gave background values.
It was concluded that sufficient silt sampling had

been carried out in 1976 and that work would concentrate on

follow-up soil sampling.

SOIL GEOCHEMISTRY, CRAIG WEST

Geological reconnaissance of the belt of Ordovician
to Devonian shales west of the West Zone which contained strong

silt anomalies provided a target for follow-up soil sampling.

Soil sampling traverses were laid out to cover the units
at the base of the grit unit and the Ordovician - Devonian shale
package above the first Ordovician - Devonian carbonate. The
sampling was restricted to the ridges which provided the best
development of residual soils. Sampling elsewhere in a similar
environment suggested dispersion was usually good enough to allow

a sample interval of 200 ft.

The sampling was carried out by two field assistants
using mattocks and measuring the distances with a hip chain.
Only sample sites were flagged and marked using an initial, -month,
- day, - sample number system. The samples wefe dried and
sieved in the field preparation unit and then shipped to Chemex Labs
in Vancouver for analysis for lead, zinc and silver. The results
were plotted on histograms for each separate element so that the
background population could be determined easily and threshold

values picked off by inspection.

]



Coincident strong lead, zinc and silver anomalies
were deemed the most likely to lead to the location of mineral-
ization whilst strong zinc and silver anomalies were probably

caused by shales rich in zinc and silver.

Follow-up detailed prospecting led to the location of
several new showings just west of the Scott Zone. The mineral-
ization was found by follow-up of one sample anomaly which ran

1960 ppm Pb, 1920 ppm Zn and 6.8 ppm Ag.

As a result of this work a detailed grid was put in
running from the Scott Zone ridge across the new-find ridge
designated Gemini East to the next ridge designated Gemini West.
Lines 500' apart were run NS using a 200' sample interval off an
EW base line. Several anomalies were located by this sampling

but were not followed-up.

The intial ridge sampling located several other weaker
anomalies but only very minor lead-zinc mineralization usually

associated with quartz veining was found.

If the mineral showings on the Scott Zone ridge and
the Gemini East ridge are significant, it may be necessary to
expand the detailed grid on the length of the property but if this
was the case, cut lines would have to be used in order that good

control could be maintained.



MINERALIZATION, CRAIG WEST

Scott Zone:

Prospecting in 1976 outlined a small area of lead-
zinc mineralization in the Ordovician - Devonian shales.
Galena = sphalerite occurs in limy breccias interbedded with
the shales. Quartz veining is common and associated with the
mineralization whilst in places the galena is quite massive
with a granular texture. Grab samples taken in 1977 assayed
66.1% Pb, 0.59% Zn and 21.84 oz/ton Ag.

Gemini East:

The mineralization on this ridge was found during
the follow-up of the ridge soil sampling. Massive granular galena
is found in fractures and veins in and below a cherty argillite
member which forms a pronounced feature crosscutting the ridge.
The talus for the exposure forms a subtle "kill" zone upon which
only stunted trees and buckbrush grow. Grab samples for the area
ran 70.2% Pb, 2.53% Zn and 40.53 oz/ton Ag. As with the Scott
Zone the mineralization appears erratic and associated with

fractures.

F 188:

Further to the west close to the "grit unit"-ODR
contact minor galena mineralization associated with quartz veining
was found during a geological mapping traverse. Disseminated
galena occurs in a quartz carbonate gangue as float on a small
talus slope. The host rock is brown-black graphitic shales which

in turn is overlain by a white weathering black shale.

Following the unit along strike failed to locate any
further substantial mineralization. Only minor galena in quartz

vein float was located.



Barite Showings:

Close to the western extremity of the Craig claims
several outcrops of bedded barite were located which contained
minor amounts of sphalerite. The barite is impure but is-a
distinct unit within the black shale package. The unit is first
seen at F 189 and then further to the west as F 207. It then
continues on to the adjoining Cooker claims where it is next
seen as F 205. It forms kill zones which assist in its location.
Only buckbrush will grow on it so that it appears as a bare area

within the trees.

As yet no samples have been taken to establish the
purity of the barite but visual estimates are probably 60% barite,

40% calcium carbonate.

Potential for More Showings:

More showings similar to the Scott Zone and Gemini
East are likely to be found if a more detailed soil grid was put
in but first the significance of the Scott Zone type showings

would have to be established.

A. FLOYD

R.W. ARNOLD
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