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INTRODUCTTON

The Earn Project was designed as a follow-up to Ridgemont Mining Corpora-
tion's Anvil Range Program. The Anvil Range Program consisted mainly of
detailed silt sampling and geological mapping of about 400 square miles

of the north flank of the Anvil Range (Lewis, 1974) and reconnaissance
soil sampling of three properties (Jilson and Simpson, 1974a,b,c). All
this work was completed in 1973. As a result of this program, a large

and intense soil anomaly was outlined on the Dana claims and several other
geochemical anamalies worthy of follow-up were discovered. After amalga-
mation of Cyprus Mines Corporation (Ridgemont) and Anvil Mining Corporation
exploration efforts in 1974, the Project was renamed the Earn Project, both
to avoid corifusion with other projects in the Anvil Range and because
virtually all the follow-up areas were located within rocks of the Earn
Group (Campbell, 1967). During the 1974 field season, most follow-up work,
consisting of soil sampling, magnetometer, EM and IP surveys and diamond
drilling, was conducted on the Dana claims. The results of this work are
thoroughly discussed elsewhere (Jilson and Simpson, 1975a; Jilson, 1976,
Walcott, 1976a). A small soil sampling program was conducted over another
area five miles east of the Dana claims. In 1975, more drilling was
carried out on the Dana claims and several other areas were investigated.
The 1975 work on the Dana, Irma and Nor claims is described elsewhere
(Jilson, 1976; Jilson and Simpson, 1975b, Walcott, 1976b); the remainder

of the work is described in this report.

The Earn Group is a sequence of upper Devonian and Mississippian siliceous
clastic and possible volcaniclastic rocks with lesser limy or argillaceous
lithologies. The sequence was first mapped by Campbell (1967) in the

adjoining Glenlyon map area and has been extendedvto the Tay River map area
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A by'subsequent mapping summarized by Okulitch'é£ al (1974). 1In the
Earn Project area (see Figure 1), the Earn Group can be subdivided into
a three-fold assemblage consisting of a lower unit of dark-colored,
argillaceous and silty chert, chert, slate, and lesser amounts of
quartzite and chert pebble conglomerate near the top of the unit. The
lower unit is overlain with possible unconformity by a dominantly car-
bonate unit consisting of grey limestone, siliceous limestone, calcare-
ous slate, slate and quartzite. The upper unit is a more varicolored
unit of chert, radiolarian chert, silty chert and sandy limestone near
the top of the unit. These subdivisions correspond to units 1, 2 and 3
respectively of Jilson (1976); 5 + 6, 7 and 8 respectively of Lewis
(1974); and A + B, C, and D + E respectively of Jilson and Simpson
(1975b) . More complete descriptions of lithologies of the rock units

and structure can be found in the previous references.

Several areas of mineralization are known in the Earn Group rocks, the
best of which appears to be developed on the Dana claims. A camplete
description of the mineralization there can be found in Jilson (1976)
and Jilson and Simpson (1975a). Briefly, the mineralization can be
described as a low grade syngenetic bedded zinc-copper zone underlain
by a pyrrhotite chalcopyrite stringer zone; in addition a large re-
mobilized epigenetic zinc-copper-lead-silver zone is superimposed on
both the bedded and stringer sulphides. The deposit is large but very
low grade and represents an important concentration of metal in the Earn
Group rocks which, under more favorable depositional conditions, might

result in a viable ore body.
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The remainder of the field work on the Earn Project was designed to
evaluate several weak silt geochemical anamalies within rocks of the
Earn Group in light of the Dana model, and to investigate two areas of
possible proximal volcanic activity in the Earn Group for their poten-
tial by analogy of the environment with Canadian Shield-type stratiform
zinc—copper deposits. Most of the mineralization found consisted of
minor epigenetic lead-zinc-copper veins or veinlets of no direct in-
terest and a small bedded barite deposit on the former Jon claims

(Jilson, 1974b).

AREA DESCRIPTION

Zed Claims (Maps 1 and 2)

The Zed claims were staked in September, 1974 to cover an area of gossans
where weak Pb-Zn-Cu silt anomalies were obtained from a stream draining
the area of a small aeromagnetic anomaly (Geol. Surv. Can., 1968). Part
of the area was previously staked by Anvil as the Zeus claims in 1966.
Anvil conducted ground EM, magnetic and soil geochemistry but obtained

generally negative results and dropped the claims (Adamson, 1966a).

Anvil's report (Adamson, 1966a) states that more work was needed to the
southwest where three weak geochemical ancmalies seemed to originate.
This area is where the new work was carried out confirming Adamson's

(1966a) inference.

The Zed claims were grid soil sampled early in the 1975 field season; at

the same time, Tom Adamson carried out reconnaissance mapping. Adamson's
observations with those of Lewis (1974) and the author's late in the 1975
field season strongly suggest that the sequence is overturned campared

to that on the Nor claims but otherwise similar, with the exception of a
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mineralized feldspar porphyry intrusive (possibly a sill). The porphyry
contained several percent finely disseminated arsenopyrite with no visible
base metal sulphide but geochemical analyses showed high lead contents.
Small pieces of float of massive arsenopyrite, probably from veins in

the porphyry, were also discovered. The only evidence of mineralization
in the country work was a thin, campletely oxidized, sulphide vein or
replacement along the layering in the sediments downhill from (struc-

turally below, "stratigraphically" above) the porphyry.

The known mineralization is at the top of the lower dark colored, sili-
ceous unit possibly extending into the middle calcareous unit as at the
Nor claims. The fact that the sequence and possibly the porphyry sill

is overturned suggests the possibility of replacement mineralization in
the limy unit "above" (now below) the porphyry, but such a zone would
probably be small since it does not crop out. The overall situation here
is similar to that at the Owl claims; however, there the known porphyry

intrudes the upper varicolored unit.

A distinctive geochemical pattern was outlined with a core of high lead
with minor copper response in the vicinity of the porphyry rimmed to the
grid northeast and west (mostly downhill) by patchy zinc, lesser lead
and minor copper ancmalies. The pattern could be interpreted as down-
hill dispersion fram a source in the area of the lead response but the
high lead and lack of high zinc values in the porphyry suggests that it
is the source of the core anomaly and another source must be responsible
for the peripheral zinc anomalies. It is tempting to speculate that a
zonal situation exists within arsenopyrite + minor lead mineralization in

the porphyry and zinc ha lead veins in the country work but no physical
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confirmation for this model is available. The known anamalies and
overall setting do not suggest the presence of substantial mineralized

zones; therefore the claims have been allowed to lapse.

Southeast Nor Grid (Maps 20, 21 and 22)

The Nor grid (Jilson and Simpson, 1976b) was extended to the southeast
to cover a drainage basin which yielded very high zinc results (Lewis,
1974). The grid straddles the same rock units as those covered by the
main Nor grid. Outcrop is not good but overburden cover is thought to

be slight.

The results show only small spot zinc highs in the drainage basin of
interest (stream cutting 150N at 240E had the high silts) suggesting a
small source near the stream or a buried source which feeds spring water
directly into the stream which is several hundred feet from the traverse
lines. Lack of lead response in the silts suggest a black shale unit

may be the cause.

Modest patchy lead b zinc ancmalies on lines 224E to 264E mostly south
of 110N tie into similar weak anomalies on the Jan claims (Jilson,
Simpson, 1974c) showing that the later do not build off the old Jan
grid and conversely that these also do not build off the present grid.
Their source is unknown but may be small galena * sphalerite veinlets
as camonly found in the Earn Group cherts and reported by A. E. Bho
(personal cammnication, 1975) at the extreme south end of the Jan

(formerly Laurel) claims.

Additional regional mapping may be carried out in this area by the

author in 1977 or later field seasons as part of another project and
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these anamalies should he field qhecked then.

Area A (Maps 3, 4 and 5)

Silt anomalies obtained in 1973 (Lewis, 1974) aroused interest in this
area. The area is well-exposed and large areas of rusty outcrops are
present. The area was not staked by Cyprus Anvil but was included in
a large group of claims staked around the Ivan claims in 1966; to the

author's knowledge, no mineralization was known until 1974.

Area A is mostly underlain by the varicolored chert unit with small ex-
posures of the overlying sandy limestone in the creek bottom. Grid and
contour soil sampling and prospecting was carried out here in early 1974

with sare follow-up prospecting in the 1975 field season.

Minor fracture bound and veinlet sphalerite, galena and arsenopyrite
mineralization was discovered in the cherty rocks but nothing of economic
significance is indicated. The mineralization appears to be at the same
stratigraphic level as the Dana sulphides but no float, suggestive of

concentrated bedded sulphide, was noted despite careful search.

Very patchy copper, lead and zinc anamalies were found over a large area
(see Maps 3, 4 and 5). They are mostly concentrated just south of the
main westerly flowing stream where most of the known mineralization was
found. The patchy anamalies fit the character of the known sparse
mineralization and suggest that undiscovered mineralization will be of
the same type, with the possible exception of the area below the stream

valley where no interpretive information is available.

On the basis of the geochemical results and prospecting, no further

work is warranted here.



Yeti Area (Maps 6, 7 and 8)

The Yeti area was partly staked previocusly as the Yeti claims by Anvil
in 1966. Anvil conducted ground EM and magnetic surveys (Adamson,
1966b) and a soil geochemical survey but obtained negative results.
Cyprus Anvil's attention was drawn to the area by the well-known gossan
and by a lead silt anamaly upstream from the gossan and Anvil's 1966

surveys.

Six soil traverses spaced about 1,000 feet apart were run across the
anamalous drainage basin centered about the inferred source of the silt

anomaly.

The area north of the main stream is underlair. by the lower paré of the
upper varicolored chert unit and the area south of the stream by the
calcarecus middle unit which in this area appears to be thrust over the
varicolored chert unit. The geochemical results show rock type well.

The area north of the stream is marked by higher copper background, pro-
bably caused by chalcopyrite associated with the slight pyrrhotite con-
tent of the cherts while the area south of the stream is marked by higher
zinc background and, to a lesser extent, lead. The most anomaléus area,
in the stream valley, is caused by a small amount of pyrite mineraliza-
tion with a high lead background associated with the thrust fault that

separates the two units.
This is a minor occurrence of no further interest.

West Yeti Area (Maps 9, 10 and 11)

The soil traverses carried out here were designed to cover the upper

part of the varicolored chert unit and sandy limestone member of that
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unit which together appear to host mineralization at Dana and Area A.
This horizon is the source of many gossans and weak silt ancmalies.

An airborne magnetic ancmaly (Geol. Surv. Can., 1968) was also located
in this area and was the main target of interest. Traverse A was

intended to cover the magnetic ancmaly.

The results show a small but strong lead-zinc ancmaly near the magnetic
anomaly, thus confirming that the magnetic high is of interest. A small

gossan is also known in this area.

This small area should be checked in the 1976 field season in conjunction
with other work planned there on the north flank of the range. Fill-in

soil traverses should also be made on either side of Line A.
No other features of interest are present.

Zinc Creek Area

Several streams draining an area of chert and black slates of the lower
unit of the Earn Group returned very high zinc values with minor copper
and little or no lead response (Lewis, 1974). This area is at approxi-
mately the stratigraphic level of the stratiform barite showings on the
nearby Jon claims (Jilson and Simpson, 1974b) and the cher: pebble con-
glavnerates of the lower unit, thus there are striking similarities with
known Pb + Zn areas elsewhere in the Selwyn Basin (Brock, 1976; Blusson,
1976). While it seemed most likely that the high silt values were

caused by high zinc background in black shales, a brief examination was

nonetheless made.

Table I shows the results of analyses of the rock samples, all of which

are dark slates with high but variable silica.
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| Table T

Base Metal Content of Rocks from Zinc Creek Area

Cu by n
EX757R 80 128 146
EX758R 13 34 16
EX759R 19 38 265
EX7510R 495 134 800

The results show that high zinc and copper backgrounds are present as
expected; no sulphides were noted during prospecting, thus no further

work is needed here.

Owl Claims
The area of the former Owl claims (Coates and Brock, 1970; Adamson,
1970) was investigated early in the 1975 field season because of apparent

similarities with the mineralization at Dana.

Fine-grained feldspar porphyry intrusives, formerly considered quartzite,
were found there, both in outcrop and in drill core. The intrusive rocks
are locally mineralized with finely disseminated arsenopyrite and chalco-
pyrite and it appears the lead-zinc veins are related to the intrusives in
a manner analogous to the peripheral Pb-Zn veins of porphyry coppers. The
similarities with the Zed claims are striking but, as with the Zed claims,
this revised interpretation does not significantly increase the econamic
potential of the area. The age of the porphyries is important as they
are not campositionally very different fram same of the South Fork vol-
canics and could be feeders to them, but they could also be Devonian or
Mississippian and related to Earn Group fumarolic activity as proposed at

Dana. The only solution to this problem would probably be isotopic dating.
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Earn lLake Regional Investigation

Geological Survey of Canada mapping in the Glenlyon map area (Campbell,
1967) leads to the suggestion that volcanic rocks might be part of the
Earn Group in the vicinity of Earn Lake, the type locality. Two days
were spent in this area checking this locality for possible future geo-
chemical work. The bulk of the igneous rocks observed were feldspar
porphyries of probable andesitic camposition. In only one locality,
southeast of Earn lake, did the rocks appear to be interstratified with
typical Earn lithologies but here the porphyry was somewhat coarser
grained and could be a sub-volcanic sill related to the South Fork
volcanics. In this area there were, however, tuffaceous rocks infolded
with Earn Group cherts. No sign of acid volcanics was seen here and
negligible sulphides were observed in the volcanic rocks. Northwest of
Earn Lake, massive porphyritic flows are present as indicated by
Campbell (1967) but these rocks are very fresh and may be part of the
Cretaceous South Fork volcanics. These rocks continue into Tay River
map area in the vicinity of Mt. Menzie where Roddick and Green (1961)

mapped them as South Fork volcanics.

In summary, no campelling reason for geochemical coverage of this area
is known, other than the presence of Earn Group rocks similar to those

hosting subeconomic mineralization to the east.

Tay River Area (Maps 12 to 19, inclusive)

The Tay River area is located in the extreme northeast corner of
105-K-7; it is also known as the Steak Lake area (Coates, 1969). This
was another area where volcanic rocks were inferred to be part of the
Earn Group on the basis of Geological Survey of Canada mapping (Roddick

and Green, 1961).
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Due to the late timing, only part of the area was covered and geolo-

gical work was not carried out as the author was silt sampling. During
silting, rocks reminiscent of the KD volcanics or the amygdaloidal chlori-
tic phyllite were noted between Earn Group and typical "Anvil Range"
metasediments like those hosting ore to the west. These volcanic rocks
may correlate with the amygdaloidal chloritic phyllite and not be part

of the Earn Group but the data is very tenuous. The northerly volcanic
area was not investigated. Roddick and Green's (1961) unit la was locked
at as well and appears to be typical Earn Group quartzite, thus is pro-

bably mid-Paleozoic rather than upper Proterozoic.

Nothing of immediate interest was noted, although two areas of moderately
high values were found. One, just south of the Tay River, is character-
ized by high zinc values and drains an area of black shale and chert,
thus is probably due to zinc-rich shale. The other area is at the south-
east corner of the area sampled and is characterized by higher lead and
copper but little zinc. The area needs further work to evaluate the
geochemical picture more completely, as well as geological follow-up.

A small lead-zinc occurrence is known a few miles to the south but its

relationship to the weak geochemical anamaly is unknown.

Detailed mapping in this area is planned by the author for the 1977 field
season as part of another problem and this follow-up should be done at

that time.

CONCLUSIONS AND RECOMMENDATION

The best of the stream sediment geochemical anamalies discovered in
1973 have been field checked without discovery of'significant soil geo-

chemical anamalies or mineralization. Other than the minor follow-up
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work needed at the West Yeti and Tay River areas, no further field work

is required at the present time.

Important mineralizing processes have operated in rocks of the Earn
Group within the area investigated and work in other areas of this wide-
spread unit may be warranted in the future. For the time being, the re-
sults of the Earn Project should be integrated with the other surveys
A%hat have been conducted fram time to time by Atlas-Dynasty and the on-
going Selwyn Basin studies by Cyprus Anvil. Consideration should be
given to poorly exposed areas of this lithologic unit and similar units
of older age within the broad arc fram Watson Lake to the vicinity of

the Klondike River northeast of Tintina Trench.

Several important problems remaining in the timing of mineralization
relative to sedimentation and intrusion of the various porphyries might
be resolved by isotopic work. Should such work confirm the model of
Devonian or Mississippian syngenetic mineralization outlined in Jilson
(1976) , then unexplored areas, where reducing conditions of sedimenta-
tion might be present, must be regarded as worthy of future work. Should
all the porphyries and mineralization be related to the Cretaceous
granitic rocks and South Fork volcanics, then the likelihood of large
tonnage deposits would probably be reduced and less attention paid to
Earn Group lithologies, but the South Fork Terrane might be considered
as a porphyry Cu-Mo target.

Respectfully submitted,

GAJ/cb

June 1976
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