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Introduction

The Use of Geochemistry to Locate Flacer Gol d Deposits

The use of geochemistry as a prospecting 'tooi' to locate

hardrock minerzl deposits and mineralized quartz veins completely

hidden by overburden has been very successful in recent years. 4An
examp}.e of this type of exploration undertimken in the Yukon is the
water, silt and s0il sampling programs initiated by United Keno Hill
Mines Limited. This company has locabted several silver-lead-zinc
veins hidden by considerable depths of frogt-broken bedrock detritus
and soil covered completely by a blanket of black frozen muck and
peatmo ss so charatteristic of permanently frozen areas. These
valugble minerzl deposits remained undetected by early-day prospect-
ors due to the ineffectiveness of conventibnal meth§> ds of prospectirig
through extensive residual till. However, once the geocﬁémﬁcaﬂ.
gnomgelies were placed on the map, the hidfien mineral depo s‘i‘ts'c':ould
be drilled effectively in order to determine their true worth, Thus
the use of geochemical prospecting cut drilling and exploration cost
immeasureably by restricting all future effort fo the anomajous
areas only and eliminating vast areas of 'moose pasture' from further
exploration expense. Another good exgmple is the so0il a:gd silt
sampling program conducted in the Casino-Canadian Creek area, quite
close to where your placer leases are located. This geochemical
program Was initiated by the writer during 1967 for Nordex Explor-
ation Limited and was continued by a very thorough geochemical and
drilling program by Archer, Cathro and Associates for Brameda and
Teck Corporation. This led to the giiscovex_:y of a great copper-

molybdenum porphyry deposit in June, 1969 ,



Introduction: (Continued)

Geochemical prospecting to locate plafer gold deposits

prior to drilling them is a new concept. However I believe that

your four five-mile leases on Pedlar Creek, Excel sior Creek, Coffee

Creek and Dan Man Creek lend themselves admireably to this type of

exploration, fér the following Treasons:

1.

The waters of your creeks drain the same 'domes' or headl ands
as Creeks in the same geographical area that are known to be
auriferous, namely Ballarat, Kirkman, Scroggie, Canadian and
Rude Creeks. j!his does not necessarily mean that your creeks
are auriferous, however it does mean that by geonhysical assoc-
iation your creeks may be classified as being 'low level creeks!
which floor their valleyg bottoms to depths of from 4 to 10

feet of gravel (beneath various thicknesses of frozen black

mick and moss) resting on bedrock. These gravels are local

in origin and consist entirely of the schists and other rocks
outcropping along their valleys. The remn_a.nts remaihing in
these outcrops of many narrow quartz veins, also 'stringers?
of gold quartz, indicate that these Were the original fgeders
containing the gold that is now sorted and concentrated into
placer gold deposits in and on bedrock. If, during the many

centuries it took for your creeks to erode these rock format-

jons from their heights of 1land to the present elevatiéns of their

valley bottoms, if your creeks cut through suitable ;‘ock form=
ations containing veins and stringers of gold quarts, they will
be auriferous. The geochemical annalyses of the silt and soil
sampl es taken during the original examination of your creeks
may indicate this by anomalous values of arsenic and gold in

certain locations. The element 'arsenic' is a constituent of
mo st gold quartz vein and stringer systems; it is a sticky,



Intro duction: (Continued)

l, yellow-coloured, clay-like substance to which the gold flakes

and nuggets strongly adheres ~ it is ferric arsenate, a good
. reliable geochemical indicator for the presence of gold.

2. The fact that all four of your placer mining leases are located
on creeks within an unglaciated amea and that the creek gravels
and bedrock are permanently frozen in themselves is very import-
ant because any possible deposits of contgined gold in them
.have Tremained uridi éturbed and protected fopm glacial actien.
Prospecting by geochemical means may thus locate such gold
deposits as they will not be overlain by glacigl detrftus as
are gold placer deposits in creeks located further to the west

and south.

Eistory

- The history of the Yukon and it's gold rush keeps repeating
itself, At the turn of the century when the Klondike gold rush
became known, stampeders from all over the world staked claims on
practically every creek between the head of navigation at White-
hor se northwegterly to Circle City, Alaska. This rush Was over in
% few years as the cost of living in the KlonKike Was too high for
the average stampeder to 4ma,ke a profit by hand-mining metho ds with
gold selling at only $20.00 and ounce . Restrictive legidlation
Tegarding water rights and Wood permits made it difficult for any
except large operators of dredges to contime work, These la;r'ée
compani es took over most of the creeks within reach of their
power plants and Water transmission ditches and pipelinés. A few
individual placer miners continued to Work the more isolated creeks
by hand methods; the Test of them abandoned their claims and returned

to civilization somewhat disillusiéned.

A brief resurrection of placer gold mining in the Yukon
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occurred shortly after December, 1933 when the United States raised
the price of gold from $20.67 an ounce to $35.00 an ounce which
meant tha‘g Canadian prices for gold coulad gd %o $37.00 ang ounce ‘
or highga:, depending on the exchange values of the American dllar,
Eowever, labour a;‘\d operating costs in the Yukon kept rising and;
by the year 1965, the last remaining dredging company sold their _
assats and leased their placer holdings to a few small operstors.
Then came ;Lnﬂationary pressures on the money markets
of the world and thiése, during the l?.st decade, have raised the
price of gqld steadlly until January, 1980 when it reached the
phenomengl price of.$850.oo an ounce, Thigs has precipitated yet
another gold rush to the Yukon of no mean proportions and virtually
every creek has been re-gtaked, .some of them from one end to the
other. Some bulldozer operations have met with considerable
success With their new 'Ross Box' sluices and Washing plants. It
is beliwed that in a year or s placer gold production in the Yukor;
will reach new highs, probably more than the dredges ever produced.
Your 5-mile placer lease on Excelsior Creek may be of
historifal interest to you. This creek was staked originally during
1898 by a group of New Zealanders Who stopped there on their way
downriver to join the Klondike gold rush. Martha Louise Black in
her book "My Ninety Years in the Yukon", edited by Flo Whyhargd,
writes that she and her husband George Black staked on this creek
al 0. The New Zeslanders Wantted to name the creek 'MaorieCreek?’,
after their native Maories, as it was imperative that the creek
be named before thelr claims could be recorded. HoWever, Martha
Black cooked them a good dinner and aftemward talked them into

naming the creek 'Excel sior Creek'. The Creek opposite Excel sior
on the right 1imit of the Yukon River was also staked in 1898
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by a group of Austral.ian stampeders Who named it 'Ballarat Creek!
aft er their famous gold camp in Australia.

Caffee Creek on which you have recorded a 5-mile
lease is historically famus for the Indadn TTail connecting the
Yukon Bive;, up Coffee Creek and it's west tritutary, up and over
the dividé, leading south-westerly to cross the Kotassin, Nigling
and Ionjek Rivers via Wellesley Lake and the Generc River to Beaver
Creek, Alaska, In 1910 the Yukon Terri’cdrial Government improved
this trail and until 1942, when the Alaska Highway was completed,
the Coffee Creek Trail remained the only reasonable route of access
to this huge area. Fred and Jim Martin-Derry oWned and operated
a trading post at the mouth of Coffee Creek from 1905 to 1914.

Jim Martimn used a horse~drawn double-ender sleigh on this trail to
haul trade goods to Copper Jack and his tribal Indains in the Dip
Creelig and Klotassin River watersheds - h.e woul @ return with their
furs, fish and moo sehides. Cy Detroz had a farm and cattle ranch |
on the Coffee Creek delta. He supplied the placerminers in Dawson
with meat and vegetables for many years. He also logged large 40-
foot 8pruce timbers from protective valleys far upstream on Coffee
Creek which made them free of wind checks and frost splits and

thus suitable to be sawn into planking for river boats and barges.
Ten Man Creek was named after a stampeder from Alaska Who prospected
and placer mined on the Generc and Tonjek Rivers prior to armiving
at the creek he named before he recorded chaims on it, It is not
known if he found 'pay' there. The above isrfrom personal comm-
unication with the residents of Coffee Creek. Not mich is Known
about the history of Pedlar Creek but there is an old prospect
chaft there near the mouth and about 5 miles upstream there is
evidence of extensive wood cuttings which indicated that some-

body used wood fires for shaft{ sinking., The stumps are 80 7ears old.



Property:

Your four S5-mile pPlacerLeases are located on four creeks
di scharging into the Yukon River in a remote area not connected to
supply cemtres in Dawson City and Whitehorse by roads. Thus boats,
barges and aircraft mst be used in season and snowmobiles, tractor-
trains and aircraft in winter to service any proposed operations
there. The distances from the supply centres to the mouth of each
creek is as followWss

) i stance from Tawson i stance from White'hse
Name of Creek: River Wiles: Air Miles: River Miles: Air Miles;

Pedlar Creek 122 82 338 188
Excel sior CTreek | 116 76 244 194
Coffee Breek 113 73 47 197
Ten Man Creek 102 . 64 358 206

Fach of your placer leases is recorded with the No. 1 Post
near the mouth of each creek and the No. 2 Post five miles upstream

as follows:

Recorded ’

Neme of Creek: in the Name of: DPlacer Lease No.: Expiry @e:
Pedlar Creek Eric Allen Nelson 5940 April 8th31982
Excél gsior Creek Glen Leroy Harris 5920 April 8th?1982
Coffee Creek Ira Lew Foster 5931 April 8th?l982

Tan Man Creek Willard Semeniuk 5932 April 8th,1982
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Geological Setting:

’ Pedlar Creek, which is on the right limit of the Yukon
River, heads up into the same 'domef that is drained by several
gold-bearing creeks, Namely, Barker, Scroggie, Thigtle and Ballarat
Creeks. Thig headland rises from river elevations q'f 1200 to
several 'domes' of from 4500' to 5000' in elevation, zll lying
Between the Stewart Biver and the main Yukon River. The general
geolggy of this area, described by preliminary G.S.C. reports and
maps, ig being aPPrt of the Nasina series of quartzites, with some
Pelly Gneiss and KlonRike Schist ,Gn-eiss. These formations include
some of the oldest argillaceous and siliclous sedlments; quartz
and fel dspar biotﬁ.:e gl so sericite and chloritic¢ schists.

Coffee, Excelsior and Dan Men Creeks are on the_left
1imit of the Yukon River. They drain from the Iawson Range, a
northwest trending belt of gentle summits within the Yukon Plateanu,
of some 4000! 1n elevation.' Thi's area esmcaped glaciagtion during
the Pleistocene., The climate is cold and arid. Mean annual {emp=
erature is in the range of 21° to 24° F and annual precipitation
is between 10 and 20 inches of which one-half falls as snow. The
il s are residual and are in permafrost. The rock formations lie
along the northezst margin of the Klotassin Batholith. Potassium-
argon dating of this bathqlith has given ages of 95 to 99 million
years or upper Cretaceous. It intrudes the Yukon Group, a meta-
sedimentary sequence of schist, gneiss, amphibolite and quartzite
with minor limestone and conghomerate. The Yukon Group forms the
bzse of the stratigraphic sequence which is considered to be
Cambrian or older. These rocks are intruded by a number of younger

quartz-rich stodks.
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Exploration Metho ds

The preliminary explorat;lon of your four 5-mile placer
leases on Ped}.ar, Excel sior, Coffee and Dan Man Creeks was conducted
by the writer, ably assisted by AL Nelson, Eric Nel son and Dan Fraser,
between July 1lst., 1981 and July 9th., 19811. A HEelicopter was
used to 1ift our party to ‘the headwatiers of the crecks., Ve explored
the valley bottoms, on each side of the creeks where possible, all
of the way downsktream to t he Yukon River where We returned by
river boat to our centrally located base camp at Ballarat Creek.

We panned every sand bar and creek Wash We came to 1n order
to find gold colours. Soil and silt sampl es were taken at aprrox-
imately 1250 foot imtervals at or near creeck drainages Wherever
it was possible to dig downwards with a mattock under the frozen
mick and overburden to sample the typical dark brown clay soil with
rugty brown lenses characteristic of the "A plus B" horizons. Some
of these samplés ;cont.ained sharp To ck fragments, mixed with soil,
typical of the "C" horizbn. OQur silt samples consigted mostly of
boulder clay, fine gravel doncentrate and black sands which remained
in our gold pans after the gravel and coarse rocks had been exclud-
ed by thorough Washing and panning.

Each sample location was clearly marked by flagging
attached to a blazed tree on which the sample number Was marked for
future reference. The numbered samples Were placedin heavy Kraft
envelopes Which were to be dried at room t emperatures prior to
annalysis in a commercial laboratoTy.

| The geochemical annalyses of the samples Was accolp-
lished by Bondar-Clegg and Company of Whitehomee and Edmonton.
the dry samples Were reduced to —-80 mesh by screening before the

annalysis for arsenic Was determined by atomic absorption spéct-
rometry of a hot aqua regia digestién. Gold values Were determined



after extraction wvith MIBK, The sample pulps are stored in their
labo;‘a’cory for 12 months for future determinations of their crbpper;
lead, zinc or silver content if this is deecmeedto be necessary.

The threshold ranges of elements in s0ils and silts of
this dgigtrict in the Yukon have been determined from years of
extensive Tegional data collected by Archer, Cathro and Associates,
prominent Geological Consultants operating throughout the Yukon and
Pritish Columbia. Thesethreshold ranges, for unglaciated regions
in this part of the Yukon, expressed in parts per milliom (ppm)
are as follows:

Copperg: Lead: Arsenic: Silver: Gold:

Csilt 30 - 50 %0 - 50 25 1 -2 0.15 parts per mllion
Soil 50 - 100 50 - 100 50 1 -2 0.20 n n n

Values consistently higher than the above may be consid-
ered to be anamalous and thus should be investigated further by
grilling or test-pitting.

Since your four placer leases are all on creek drainages
chassified as 'low-level creek placers', they mst all derive their
gold concentrations solely from the rock formations bordering their
jmmediate limits - this by communition, solifiuction and erosion
over mllions of years. Thus, if these crecks have eroded through
mineralized rock formations Wwhich have been intruded by a geries of
vein-quartz stringers, their gold content should be high. if, on the
other hand, these creecks have eroded only a minimm amount of vein
quartz which has been intruded into relatively barren rock format-
jonsg, there will be little or no recovery of enough gold to profit
by future operations. Since arsenic is the mosgt common el ement in
any gol d-bearing mineralized rock formation, We use arsenic as an

indicator When We are looking for gold with geochemistry as the tool.

The following illustration taken from the 'Western Miner' of June
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1981 may clarify this picture. o

uring the summer of 1980, Mr. J. A. Morin of the Depart-
ment of Minessin Yellowknife took about 150 samples of mineralized
rock formations in the Yukon from which many of the gold and gol d-
gilver deposits were deriveq. He annalyszed these samples by
geochenistry for their gold, silver and arsenic content as Well as
for thirteen other elements associated With preclous metal deposits,
He foumd that the element arsenic was in the mo st gbundance and he
demonstrated that the clement arsenic should be the most useful
mithogeochermical pathfinder" leading to the discovery of precious
metal deposits. Morin cites examples of rock formations containing
quartz veins, zones of dbsseminated pyrite, clay mineral alterat-
ion in Klondike schist and in argillized sericite schist which
contained gold up to 250 parts per billion and arsenic up to 2400
parts per million. Another example Was a sample,.oi‘ vein-quarts
material containing 73900 part s per billion ié gpl d' and which cont-
a:;.ned oly 2100 parts per million in arsenic. |

One would not expect to find that the annalyses of

il and silt samples by geochemistTy to have values of gold and
arsenic as/l‘éighseaosf rock samples because their minerzlization
Wwould be throughly diluted by the deriv¥atives of the barren rqck
al 0 ero ded by the creeks cutting through the same formations.
However, on any gold-bearing placer creek that is rich enough in
gold values to be worked profitably, one would expect to get at
lezst the egstablished threshold values of 25 parts per million

in arsenic as an indicator for 200 parts per billion in gold content.
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Assay results from your creeks:

The laboratory analyses of 35 silt and soil samples
taken from your creeks during their preliminary examination are
generally in the low range indicating negative values for gold and
less than threshold values for arsenic, that is, about one-half
Wwere gingle digit values and the balance YgV# double digit valus
but less than 25 parts per million in arsenic. These values are
indicated , creek by creek, on the attached maps and they are
descrived as follows:

Ten Man Creek: out of nine samples, six WeTe negative in gold
and the remaining three averaged only 6.7 parts
per billion in gold. Their arsenic contents Were umiformly low
in single digits between 3 and 7 parts per million in arsenic.
Excdl sior Creek: <three out of nine samples were negative and the
| Temaining five Were low in gold content plus one
erratic high of 1445 parts per hil_lion in gold.
This erratic high has to be discounted as it's coTresponding
arsenic value was only 9 par’csmper' million., HoWever, it igs of
in‘berést to note that the arsenic values of samples from this
creek were generally in doubtle digits averaging 16 parts per
million in arsenic which is approaching threshold values.
Pedlar Creek: out of seven samples 5 Were negative in gold values
and the remaining tWo ran only 20 and 5 partg per
hillion in gold. The arsenic values Were uniformly low in single
digits between 2 and 5 part per millien.
Coffee Creek: 8 out of the 10 samples taken Were negative in gold
content, the remaining two being only 5 parts per
billion in gold. However, the corresponding arsenic values were

mostly double diglt, varying between 7 and 15 parts per million.
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Conclusions and Recommendationss

Your foui' S5-mile placer leases are on creeks located
in an extremédly islated area far distant from any road to service
and supply cemtres. Thws any work demanding the use of heavy
equipment on these leases willbe very costly and should be avoided
until suitable target areas ¢ontaining mich higher gold values
than are presently indicated, can be discovered on them by further
. Pro specting.

Pedlar and Ian Man Creeks produced no gold colours and
very little black sand by panning methods. The gravels in these
creeks consisted mstly of hard granite and granite gneiss with
minor qug,ntities of pure white, barren 'bull' quartz. There Was
no evidence of the presence of vein quartz, chloritized schist or
sericite, Tan Man Creek dropped at 200 feet per mile and Pedlar
Creek at 70 feet per mile, both mch steeper than the average of
45.feet drop per mile found on many .gol d~bearing creeks in the
KlLondike. I would recommend therefor that Lease Numbe:c;s 5932 and
5940 on these creeks be dropped in order to concentrate all future
effort on the remaining two leases as follows:

TLease No. 5920 on Excelsior Creek and Lease No. 5971 on Coffee
Creek: Whereas there Were no visible gold colours and very small
quantities of tlack sands in the gold pannings of these creeks,
there was some vein quartz and sericite schist noted in their
creek gravels. The geochemical analyses of the soil and 'silt
samples frem toth of these creeks indlcated uniformly high, double
digist arsenic values approaching tut not quite reaching threshold
values. I would recommend that bvoth of these creeks te resampled
when the water table is at it's lowest ebb using picks and shovels

in an effort to take soil samples from the 'B' and 'C& horizons
as close to bedrock as possible, all beneath the frozen muck and
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'A' horizon, These gamples should be taken along both sides of
each creek at intervals of about 1000 feet upstream and downstrean,
T woul d recommend further that no a&illing or shaft
sinking programs be initiated until suitable target areas contalning
indications of higher than threshold valyues in gola and in arsenic

content, preferably three digit values in each element can be found.

Respectfully submitted,

il

C. D. N. Taylor, P.Eng.
Life Member of both the
Yukon & B.C. Professional
Engineers.
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