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INTRODUCTION

The Klot and Chris claim groups, con-
sisting of one hundred twenty-eight claims, were
staked as a result of a reconnaissance geochemical
stream sediment survey carried out by Occidental
Minerals Corpbration of Canada during 1970.

This report will describe the geology

- of the claim area and the results obtained from a
geochemical soil sample:survey carried out during

i

the 1971 field season.

OBJECTIVE

The purpose of the project was to eval-
uate the mineral potential of the Claim groups.
To accomplish this a geological and geochemical

.s0il survey was carried out over the property.
LOCATION

The Klot and Chris claim groups are

.located in the Dawson Range, (NTS map sheet 115 J/7)

" .eight miles south-west of the junction of the Klot-

assin River and Somme Creek (Figure 1.)

The Klot-Chris claims were staked under
contract by Harman Management Limited from White-
horse. The Klot claims and the Chris claims were
recorded in Whitehorse on Sepnt.21/70 and Oct.15/70

respectively.
!
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VEGETATION . \

On the claim groups, moss and grass,:
dwarf birch, tag alders, spruce and poplar are the
dominant types of vegetation; moss and grass are
the most abundant. Sixty per-cent of the Klot
group is situated above tree line. Bush on the
other forty per-cent of the group consists of mix-
tures of dwarf birch, poplar and spruce, and can
be considered to be semi-wooded. Fifty per-cent
of the Chris group is semi-wooded, where dwarf
birch is the dominant vegetation. The other fifty

per-cent consists of moss and grass.

PHYSTIOGRAPHY

The map area lies in the southern portion

of the Dawson Range on a south trending ridge

- which is bordered by Nisling and Klotassin Rivers.

Along the ridge, east-west trending ridges occur.
Most of the Klot group is located on the north-south
ridge, whereas the Chris group is situated on an
east-trending ridge. The highest point, which is 5300’
above sea level, is found on the Klot group. The
average elevation of the groups is 4500'. The ridges

are wide, and the valleys are sharply incised.

L2N
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All fodr of the east and north-east
trending ridges on the property have steep slopes
(up to 35°) on their northern sides, and gentlé

slopes on their southern sides.
ACCESS

The area was reached by flying to
Wellesley Lake in a fixed-wing aircraft and from

"‘there‘to the property by helicopter.
PERSONNEL

The claim areas were covered by a picket
line grid with lines spaced 400 feet apart and
picketed every 100 feet. This work was completed
under contract by Harman Management Limited, from

Whitehorse, during the period June 23/71 to July 11/71.

Klot Group
Total footage cut: 536,800
Footage Cut/Man/Day: 5,544"

Chris Group

Total footage cut: 261,000
Footage Cut/Man/Day: 5,544"'

Geology of the area was mapped during
the period June 22 to August 20/71, by Mr.J.T.Neelands
under supervision of Mr. P.N.Mehrotra. Periodically,
~during the course of the survey, advice was given by
the following: J.J.Brummer, C.F.Gleeson, and D.G.Bryant.
A soil sample geochemical survey was completed by - /

Mr.G. Baird under the guidance of Dr. Gleeson.
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GENERAL GEOLOGY

The Klot and Chris claim groups co?er
bodies of acidic intrusives which may be correlated
with the northern extension of the Territory Coast
Intrusives. Also minor occurrences of Carmacks Vol-
canics and quartzites of the Yukon Complex are in
the area. Most of the claim area is underlain by
a young granitic intrusion that will be called the
Klot Intrusive. This intrusive intrudes the Carmacks
Volcanics, the Yukon Complex and an older intrusive
which will be called the Neelands Intrusive. The
Klot Intrusive covers the greater portion of the
Klot group and a lesser area of the Chris group.
Rocks of the Neelands Intrusive occur predomihantly
_ within the Chris claim group. Molybdenum and chal-

copyrite are confined to the Neelands Intrusive.

i

Table of Formations

Era Period/Epoch Group/Formation Lithology

Cenozoic: Tertiary Klot Intrusive Leuco-granite,
quartz porphyry
& minor rhyolite
veins

Carmacks Volcanics Dacite, basalt

Cenozoic/ Cretaceous/ Neelands Granodiorite,quartz

Mesozoic - Tertiary Intrusive diorite,quartz por-
' phyry

Precambrian, Yukon Complex Quartzite, micaceous

or later ' quartzite
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Yukon Complex

Quartzite is the only member of the

Yukon Complex found on the proverty. It occurs

=y

between the Klot Stock and the Klotassin Batholith .
at two locations. On line 0 at 100+00E, thinly
banded white quartzite outcrops becomes micaceous
(biotite) and schistose to the south. vTo the east
(line 0, 140 +00E) gquartzite is found only as talus
blocks consisting of massive white quartzite and
micaceous quartzite. Bedding dips away from the

Neelands Intrusive. Jointing of the quartzite par-

‘allels the north-northwest strike of joints in a

nearby outcrop of the Klot Intrusive. These parallel
trends suggest that they were formed by a mechanism
of similar origin. Due to the well defined fracturing,

the quartzite yields blocky fragments where it is

found as talus deposits. '

Neelands Intrusive

Rocks of the Neelands Intrusive (grano-
diorite, quartz diorite and quartz porphyry) form a
east-west trending ridge which crosses both claim
groups and closely parallels line 4+00 north. The
Neelands Intrusive is completely surrounded by the

Klot Stock. There is a general decrease of mafic

'mineral content along the ridge from east to west

within the Neelands Intrusive. o .
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In the east, quartz diorite is prominent
and in the west,quartz porthry is more common. The
contact between fhese two rock types is gradationai
and as a result they cannot be distinguished as sep-
arate mappable units. Due to multiple fracturing,ﬂ
the rock is fbund generally as scree rather than as
outcrop. Quartz veins occur throughout the Intrusive
and their origin may be related to the emplacement
of the Klot Intrusive. The guartz veins have been
faulted.
grained. Biotite is the chief mafic mineral and it
occurs as large crystals up to one-quarter inch in
size., Hornblende is more common to the east and occurs
as dull green phenocrysts up - -to one-half inch in
length. The plagioclase is light green in colour

and the alkaline feldspars are light grey in colour.

grained and has more mafic minerals (biotite, horn-

blende and chlorite) than the granodiorite.

‘phenocrysts occur in an aphanitic white matrix.The

rock occurs as dykes within the granodiorite.

No foliation was found within the above

rocks. Jointing generally strikes north.
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Carmacks Volcanics

Relatively small bodies of volcanic'rocks‘
occur in the vicinity of the Neelands Intrusive.
‘Dacite surrounds the intrusive and basalt dykes
are present within the intrusive. The dacite contains
phenocrysts of white feldspar and jointing parallels
the north-south joints found in nearby mpnadnocks of
the Klbt Intrusive. The monadnocks have been formed
from residual outérops of granite, which in some
places occur as pfllars up to fifty feet high. There
exists an alteration within the dacite due to the
Klot Intrusive; as the contact of the two is approached,
the grey matrix of the dacite becomes more pink and
alteration rims occur around the feldspar phenocrysts.

Geochemical analysis of the rock for copper and molyb-

denum produced results that were below background.

Klot Intrusive

Rocks of the Klot Intrusive underlie most
of the two properties. Monadnocks of this acid intru-
sive dot the property. Also sheeting is found within
this rock and it has been observed that the dip of
sheeting controls the ground slope. If the dip of
the sheeting is greater than 200, scree is found in
abundance. Leucocratic miarolitic granite and quartz
porphyry are the dominant rock types of the Klot

Intrusive.
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coarse grained, and it weathers yellow-brown where
‘comminution is greatest. A prominent feature of |
this rock is its miarolitic texture. Within the
cavities, euhedral quartz and feldspar crystals project.
The largest cavity found was one-half inch in diameter.
Smoky quartz is found in most samples. The feldspars
are mainly grey but occasionally white and pink var-
ieties are found. Ip some rocké, biotite occurs as

an accessory mineral. Due to weathering, the feld-
spars are altered to clay minerals. A blue-black
coating is found along the fractures and within the
vugs. Such a rock covered with the coating was geo-
chemically analyzed for iron,zinc, manganese and lead
"and the following results were obtained:
Iron..ee....59,000 ppm

. ZinC.¢¢ee...1,000 ppm

Mang.......12,400 ppm
Leadl".... 410 ppm

Quartz_porphyry and fine-grained leuco-
granite“occur predominantly around the Neelands Intru-
sive. Quartz bqrphyry includes those rocks in which
the phenocrysts of quartz and feldspar are prominent
in a fine-grained matrix. At one location (line 28,
24+00E), the quartz porphyry occurs as a sill along
a sheeting plane murrounded by coarse-grained leuco-

granite.

Quartz veins are found within the Klot




- stock and their age is post Klot Intrusive but S

pre-folding.

The presence of the miarolitic textﬁre
suggests that the intrusion penetrated close td thé
surface before solidification. The presence of the
Yukon Cbmplex which in places still covers the

Intrusion,gives added weight to this idea.

North-south jointing is prominent in
the monadnocks which are commonly found along the

north-south ridge.

Felsenmeer is more common than outcrop.
‘Weathering of the Klot Intrusive is aided by the

. miarolitic texture, sheeting and jointing.
Structure

Major regional structures are associated
with both Intrusives. The property is located within
a major tectonic belt called the Yukon geanticline
that extends into Alaska and British Columbia. Most
structures within the Yukon geanticline parallel
the Tintina and Shakwak lineaments which trend
northwest-southeast, but the intrusives located on
vthe property form ridges trending north-south or
east-west. The Klot Intrusive exhibits good sheeting
and strong north-south jointing. The present topo-
graphy exhibited by the fidge of the Intrusive may’
represent the original shape‘of the Intrusive, as

the sheeting is continuous from one slope to the
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opposite slope. Tn some cases, faulting occurs
which disrupts the continuity. North-south oriented

jointing is found in all rock types.

Shearing with multiple fractures is'not;
common .in outcrop, a;though many samples of rock
fragments with slickensides were found on the property.
Well defined shearing and élickensides were found only

in one dry stream bed on line 104 at 62+00E. The

shearing suggests a north-east/south-west fault. Very

few scarps occur that indicate east-west faulting.

Economic Geology

The Neelands Intrusive, which contains
the mineralization of interest, extends east on line 0
from 100+00E to approximately 2,000' beyond the Klot
claim boundary.l Mineralization appears to be more
prominent in the west than in the eastern portion
of the Intrusion. This may be attributed to the
greater abundance of sulphides (chalcopyrite and
pyrite) which when oxidized, act as mineral indicators.
Molybdenum was found in the eastern part of the Intrusion
in a quartz-rich rock void of other sulphides.
Anomalous geochemical values extend eastward on line
O from 100+00E to the claim boundary. The highest

geochemical values obtained from rock chip samples were:

Clu‘.‘.' . ovo LI 0800 ppm
MO........600 ppm
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Mineralization

Molybdenite generally occurs as thih
films on fractures devoid of other sulphides ahd
is associated with siliceous rocks. Elsewhere, it
‘is disseminated and is more often associated with
"chalcopyrite than pyrite. Ferromolybdenite was found
only in one rock sample. Molybdenite occurs as rosettes
~and thin films along gquartz veins. Molybdenite is
more coﬁmon than chalcopyrite. In hand specimens,
the percentage’qf chalcopyrite was not found to be
greater than two per-cent. Chalcopyrite and pyrite

generally occur in the granodiorite.

Mineralization may have occured as a
nautural magmatic differentiation of sulphides within
the Neelands Intrusive during the time of the Intru-
sion. Quartz veins that occur within the Intrusion
are post-Klot Intrusive and the miperalization assoc-
. iated with them may be a product of lateral secretion.
There is no evidence of supergene enrichment. Mech-
anical weathering, rather than chemical weathering,
is rapid along the ridge of the Neelands Intrusive
possibly due to fracturing. No large quantities of
oxidation minerals such as férromolybdenite, malachite,

or chalcocite were found. There is a lack of oxidizing
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pyrite which could aid in the transport of the
copper and molybdenum metals. In the past, climatic
conditions may have been such that supergene -

enrichment may have occurred.

Summary of Geology

The Neelands Intrusive which intruded
the Yukon Complex, was first overlain by the Carmacks
Volcanics and later intruded by the Klot Intrusives.
Structural re-adjustments have faulted and fract-
ured all rock types. A dominant north-south trend
of the jointing within all the rock types suggests’
a common mechanism of formation. Molybdenum
predominates as the economical metal, but the’
sutficial lack of it (less than 0.01%) suggests
that the deposit is of low economic value. Miner-
alization may have occurred as a contact phenomenon
and since the apex of the intrusion has not been
removed by erosign, only the apex may contain

mineralization.
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GEOCHEMISTRY

Description of Property and Soil Horizons

H

The property is situated in an unglaciated
area made evident by the occurrence of V-shaped vaileys
and granite monadnocks. Most of the property is
situated along a ridge about 1000 feet above the
" Klotassin River. Weathering and erosion of material
from the ridges has resulted in a thickening of soil
horizons from the higher to lower elevations. A
typical soil section is made up of a one-inch "A"
horizon composed of moss and grass; eight inches
of "B" horizon composed of bedrock fragments of pebble
- and boulder sizes, and yellow brown sandy soil; and
‘"C" horizon composed of grey, silty clay mixed with
pebbles and boulders from the underlying rmck. Perma=-
frost was found on the northern slopes of the ridges
and snow existed on some of these slopes until the
middle of July. No volcanic ash cover was found on

the property.

Sampling Procedure

Approximately three-thousand residual
soil samples were taken. Most of the sampling was
completed on the spacing of 200' by 400', but towards
" the end of the project, spacing was increased to

400' by 400'. . The average sample depth was five inches.



" is moss and grass. The remainder of the samples
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Approximately fifty per-cent of the
soil samples came from terrain above tree line,

(3500 feet elevation) where the dominant vegetation

were collected from the mountain slopes which
terminate sharply at small streams. Dwarf birch
and tag alders grow on the mountain slopes, and
lower down below tree line pqplar and spruce are
fourid. Rock chips were taken as alternative method
to soil sampling, and as a substitute for where
no soil could be found. Most of the rock-chip
samples were taken from the northern slopes of
the ridge to the east of the Klot group, where
twenty-nine rock chips were taken as a substitute
to soil samples. Approximately 330 rock chip
samples were collected where they could be found
and placed along with the soil samples in a kraft

paper bag. These were not analyzed, but were

retained for future use if deemed necessary.

Analysis
Samples were collected and placed in
kraft paper bags, semi-dried in the sun and then
sent to the Bonder-Clegg & Company Ltd. in White-

horse for analysis. In the laboratory the samples

.were dried and sieved to minus 80 mesh and anal-

yzed geochemically for copper, zinc and molybdénum
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in an atomic absorption spectrometry after extract-

ion wiéh a hot solution of HCl—HN03.

Soil Profiles

I3
H

To determine element mobility within

the soil horizons, soil profiles were sampled in
section and the soils 'analyzed geochemically for
copper, zinc and molybdenum. Profile No. 1 (Figure
2) had a thick "A" horizon and was located on ground
with a low slope where rain and melt water accumu-
lated. .The profile was dug to determine whether
'6r not the "A" horizon would be good horizon for
Hsampling. From the table, it can be concluded that,
for this type of sample only, the "B" horizon
should be sampled for zinc,but for the other metals

the values are too low to make generalizations.

Profile No.2 (Figure 3) is typical of
many of the samples taken from along the ridge.
It virtually has no "A" horizon and, in this case,
many "C" horizons due to fluctuation of water level.
From the two Figures, it appears that zinc, being
more mobile, is leached from the surface material

and concentrétéd in the "B" horizon.

Profile of Copper, Zinc and Molybdenum

Soil profiles of samples for the metals

copper, zinc and molybdenum along a common section
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are shown in Fiqure 4. This particular section was
shown because it crosses the three major rock types
and the highest anomalous values. All elemenfs show
a similar profile. Anomalous values can be felaied
to rock types for copper and molybdenum. In the
section (Figure 5) copper, zinc and molybdenum are
low in the Klot Intrusive and the Yukon Complex.
Most of the zinc values are not anomalous. The
highest zinc values occur within the Klot Intrusive

to the west of the section.

Background and Anomalous Values

To determine background and anomalous
values, the geochemical values obtained from the
laboratory were grouped into fixed ranges. Histo-
grams were drawn that showed the total number of
values within each group. It was found that the
histogram for each element was positively skewed;
therefore the high values were eliminated. The
cumulative-frequency percentage of eacb group was

¢

calculated. The value or group of values that

occurred at fifty per-cent was chosen as background.

[}

" Anomalous values were chosen as those occurring

above 97.5% of the normal population.

Background Anomalous
Copper 18 41
Zinc 40 230

Molybdenum 1 5
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Geochemical Interpretation

A ziﬁc anomaly was found within part of

" the Klot Intrusive which contained no visible mineral-
ization. Anomalous values for copper and molyb-

denum were obtained mainly over the Neelands Intru-
sive, but since the geology is obscured in most

places by vegefation, and since some anomalous values
were found over other rock types, it is only assumed
that the anomalous values are restricted to the

Neelands Intrusive.

High values occur along‘the east-west
ridge séparating the Klot and Chris Claim groups.
For molybdenum, values up to 40 ppm have been
contoured. The 40 ppm contour partially éncircles
the topographically high where the Neelands Intru-
sive is located. It is within the 40 ppm contour
that molybdenite was found in quartz porphyry.

The 5 ppm molybdenum contour encircles an area that
first extends south-east from the 40 ppm contour

and then north-east towards another anomalous molyb-
denum zone containing greater than 10 ppm but less
than 40 ppm. This second anomaly occurs on the
'side of a topographic high, which is composed mainly

- of quartz diorite from the Neelands Intrusive.
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'Molybdenite was found at this location in one piece
 of quartz porphyry talus; no other sulphides were
- observed in the porphyry fragment. Another anbm-
aly occurs west of the north-south lobe of the

Yukon Complex quartzite. The values found within
this anomaly range between 5 and 10 ppm. Molyb-
‘denuh debris of the Klot Intrusive were found in
this area. Since no mineralization was found within
the rocks of the Klot Intrusive it is assumed that
thé source of the anomaly is the Neelands Intrusive
which may underly the quartzite. The aféa encircled
by the 5 ppm contdéur consists approximately of

5 claims. The main anomaly, encircled by the 20

ppm contour, covers an area equal to one Claim.

The copper anomaly which occurs over
the Neelands Intrusive surrounds the moblydenum
40 ppm contour and extends southward along the
ridge of quartzites.‘ Two isolated anomalies occur
with values greater than 80 ppm. copper. Both of
?hese anomalies have lows within the centre which
" may be attributed to either leaching and concentra-
tion of elements or lack of mineralization. Both
cases apply since no copper mineralization was
found within the quartzites but chalcopyrite was
found within the Neelands Intrusive over the geo-

chemical lows.
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The zinc anomaly over the Neelands Intru-
sive is low when compared to the zinc anomaly over
the Klot Intrusive. The zinc anomaly occurs within
~ the molybdenum 40ppm contour and the highest vélue;
is 350ppm.

Klot Zinc, Copper and Molybdenum Anomalies

Over the Klot Intrusive within the Klot
Claim Group the zinc anomalies are more extensive
than over the Chris Claim Group. Two north-east
trending geochemicalvlineaments and one north
‘trending geochemical lineament occur. One of the
north-east lineaments crosses the 0+00E base line
at:-48+00E and the other crosses the 60+00E base line
at 36+00E. These lineaments parallel the fault
that occurs on line 104 at 62+00E and photolinear

features in the area.

Within these zinc :.geochemical linea-
vments, weak copper anomalies occur which have values
- less than 80 ppm. One molybdenum anomaly is present
within the more southerly north-east trending geo-

- chemical anomaly. The geology underlying this
anomalywis obscured by vegetation, however, leuco-
granite occursvas outcrop iﬁ the nearby stream. The
north trending zinc lineament parallels 0+00-bése

line and is 1,000 feet west of it. The anomalies
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along these lineaments probably result from the
concentration of zinc minerals along fracture

. planes.

Summary of Geochemistry

One major molybdenum anomaly occurs

over the Neelands Intrusive; this anomaly is in
excess of 20 ppm molybdenum and covers an area of
one Claim. Copper values are low over the anomaly
and none exceed 1,000 ppm. On the property, zinc
and copper anomalies can be used to outline struct-
ural lineaments. Zinc values are generally low in
the Neelands and high in the Klot Intrusive, and
are attributed to zinc bearing fault zones in the

Klot Intrusive.

Conclusions and Recommendations

Of the four rock types on the prop-
erty, molybdenum mineralization is found only
within the Neelands Intrusive. Copper, zinc and
molybdenum geochemical anomalies which are found
over all rock types are attributed to either
lateral transport of elements downslope from the
Neelands Intrusive, or the presence of the
Neelands Intrusive below the surface, or, as
with Klot Intrusive, concentration of zinc minerals

along fractures.
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Where geology is obscured by vegetétion,

a magnetometer survey accompanied by some trenching

“and closer spaced geochemical soil sampling WOuld

probably outline the contacts and possibly locate
more metallic mineralization. Since most of the
Klot Claims lack significant anomalies, those
claims which do not have anomalous geochemical
results should be aropped. The Claims which have
the molybdenum anomaly should be retained. All

the Claims on the Chris Group should be held.
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