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EVALUATION AND EXPLORATION OF PLACER GOLD RESERVES
IN THE DAWSON AREA

SUNARY 3

e An outline is given of the suggested manner In which the
placer deposits were formed,

2, Features of the distributlion of gold values, as evinced
by actual recovery figures, Is described., This distribution
Is compared with that indicated by drill hole data, and it
Is concluded that the latter are not sufficliently specific
to permit precise estimating under any circumstance,

3, Estimating procedures are examined and the suggestion is
made that historical data be used fo a greater extent than
Is present practice, A procedure based on cumulative
frequenclies of historical data appears to have application,

4, Areas vhich appear, as a result of the application of the
principles cutlined, to hold promise of contalning gold iIn
economic amounts, are |isted,

S5, An outline of the proposed programme for contlinuing this
aspect of the study Is glven,

SOURCE OF THE GOLD:

Regional mapping in the Dawson area during 1961 indicated
that the source of the gold now found In placer deposits was the ceoarse,
pseudo-porphyritic, sillclous, sedimentary rock which occurs In thick
bands in a monotonous series of schists of sedimentary erigin., The rock
was probably an arkose. WNo occurrences of volcanic rocks of greenstone-
type, iron formation, or large scale faulting, with vh ich economic gold
deposits are frequently associated, were found, Most of the known
occurrences of geld In veins In the area lie on or near the crests of
folds In the supposed arkoses, Several specimens of very coasrse gold In
white quartz cobbles of the type found In the placer deposits were examined
In 1961, It is assumed that the gold occurs with quartz in gash veins of
this type, In an irregular manner throughout the arkoses, The fold crest
areas represent foo large a target to permit consWd eration of driliing,
Outcrop Is too scant to allow any detalled sfructural study of these areas,
Both a geochemical approach and an approach based on panning soll are
vitiated in large areas on account of a superficlal veneer of frozen muck,

The manner in vhich economic placer deposits terminate where
a creek cuts a band of this supposed arkose is striking,
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The concentration of the gold Into placer depesits of economic
grade has been the result of a comblnation of a number of both tectonic and
climatlc events, Recent tecteonic history of the area Is mostly connected with
vertical movements In the Ogllvie Mountains, which lie north of the Dawson
areas, There, uplift has been very great, and contlinues at present, Two
stages of valley formation are evident In fthese mountains, and there are nlck
points on most streams, The Ogllvie mountalns are separated from the Dawson.
placer area by the Tintina Valley Fault, which Is a major structural feature
of continental propertions. L, Green, of the Geologlcal Survey of Canada,
reports evidence of movement on this fault throughout geological time, He has
been unable to correlate rocks of any age acress this fault anywhere In the
Yukon,

Climatic history of the perlod immediately before, and during,
the Plelstocene glaclation, has had an Important effect on the placer deposits,
At its epoch, the lce sheet extended to within a few mlles of the Dawson area,

Varlations In the flow of outwash water from melting glacliers and lce sheets,
and wi nd=blown dust from the outwash fans, have played important parts In the
form of the deposits as they are known today,

The chronological sequence of events, as they are at present
Interpreted, which led to the formation of the placer deposits In thelr
present form, may be expressed best in numerical ofer, as follows:

ts Broad valley erosion In a warm humid climate occurred at the
end of the Tertlary perlod, Material was carried away by
solufion, as result of chemical, rather than mechanical :
eroslon, Deep weathering effects developed In the country
rocks and laterites formed, even In the valley boftoms,
Quartz and heavy minerals, iIncluding gold, resisted the
tendency to dissolve, and were left on the surface as
residuals, Most of the gold found Its way to the valley
floors, where much of It worked {ts way Into cracks In the
lateritized bedrocky The quartz remalned on the flanks of
the valleys,

24 In Pllocene time, the area tilted slightly down to the north,
and up on Its southern side, along a hinge line parallel to
indlan River, The centres of the broad valleys of the north-
ward-floning streams fllled Inwith the residual gravels from
the valley flanks, The matrix of these gravels Is a white
clay which adheres to the tongue and Is probably of the kaclin
groups This clay material was derived from the laterite soils
of the valley flankss On account of fthelr white appearance,
these gravels are known as “white channel", Due to the t1if-
Ing, the gradient of the southward-flowing streams was decreased,
with the result that they do not have the same great thickness
of "white channe|" gravels as the northward=flowing streams,
While the valleys of the northward-flowing streams were belng

“fllled In with the "white channel™ gravel, the valleys of fhese
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streams which flow southward recelved only a thin veneer of.
gravel, Ffrom the Indlan River valley, the southward-flowing
streams started to cut back upstream from the fault scarp on
the north side, or right limit, of the valiey, This accounts
for the youthful cross-section of the Dominlion River valley

Just before It enters that of Indlan River, while the upstream
sections of both Sulphur and Dominlon Creeks are those of mature
valleys, ' :

3, With the onset of glaclation In the Pleistocene, the climate
became cold and there was a rush of "Kilondike River" gravels
of glaclal outwash origin Into the valley of the Klondike,
The narrow "Klondike Spiliway™ just upstream from Dawson on
the Klendike began fo develop at this time, Benches of "white
channel” covered with layers of "Klendlike River" gravels were
left on elther slde, Four separate glacial epochs are recognized,
Between each was a warm Interglacial perlod, during vhich the
ground tilting movement along the same hinge line along Indian
River was reversed In sense, The north-flowlng sfreams were

_ rejuvenated and cut down Into thelr valley floors, In this way

the thick benches of "white channel™ gravel were left high on
the present valley walls, e.g«, Bonanza and Hunker Creeks, On
the southward-flowving streams, low benches were developed in
some of the valleys, as on Dominlon Creek, The climate was
sufficlently warm and humid in interglaclal time te permit
development of laterites on the valley floors, '

4, As the ice sheet advanced and retfreated durlng the last glaclal
-epoch, so extensive areas of dry, outwash debris were exposed,
The finer portion of this material was carried by wind and
depos|ted over the Dawson area, and especially In the valleys,
as a mantle of “muck" which may exceed 80 feet In thickness,
On account of the very cold climate at that time, permafrost
formed In the ground, which became Insulated by a vegetation
layer as the climate moderated,

With the successive reworking and deposlting of gold which
followed the destruction of benches by eroslon, the fineness of the gold and
the grade of the deposits increased., Very |Ittle seems fo be known about the
method of transport of gold In placer deposits |ike these, nor is there much
known about the mechanism by which nuggets fom. Both mechanical and chemical
processes have been suggested,

It Is of Interest to note that Important deposits of gold
bearing gravels were found at Falrbanks, Alasks, under thicknesses of muck
greater than the maximum nofed around Dawson so fare In the enclosed plan of
"Operations on Middle Dominlon Creek™ it will be noted that the configuration
of the valley, as Indlcated by confours on the bedrock, Is not coinclident with
that of the present water course which Is being followed by Dredge 10, This
sifuation is fo be Investigated durlng the 1962 season. There Is strong
evidence that the valley on bedrock has become obscured by elther muck or
slide debris on the right limit,
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BIS 0LD W £ PLACLR :

The distribution of geld within the deposits has been under
investligation for over a year, For this purpese if is more convenient to
conslder the distributlon of gold In terms of dust ounces, or dollars re-
covered per square yard of bedreck than In terms of cublc yards, In most
areas the value of the ground dredged per month, In terms of square yards,
has been found sufficlently accurate to glve a good picture of the distri-
butlon of gold, However, In wide areas, such as the Granville Flat, the
time interval has been shortened and recoveries plotted from successive
clean-ups., A map, prepared by Nemesvari, of this area Is appended, For a
number of reasons, outlined later, it is probably better to use "dust ounces
recovered" per yard rather than dollars, although for this immediate purpose
the loss In accuracy Is probably slight,

In the map of the Granvllle area, the way In which the trends
of gold values follow old channels on the bedrock Is remarkable, Many of
the areas of higher than average values have the form of remnants of meanders,
It is thought. that the gold was deposited from a large number of anastomosing
rivulets, the courses of which were constantly changing, and which flowed over
the wide, flat area, Very little of this gold appears fo have been brought
from the drainage of Sulphur Creek.

A feature of the map of the Granville area which Is probably
of great importance economically, Is that the trends in the higher grade
distributions of gold cut the edges of the dredge cuts at high angles In
many cases, This remark applies equally to the whole of the lower Dominion
Creek area up to Gold Run Creek, MNemesvari's map of this area Is appendeds
with no dritl hole informatlon, or knowledge of the configuration of the
bedrock In much of this area, it Is impessible to make any estimate of the
extent of these values beyend the edges of the present dredge cuts, An idea
of the dimension of this marginal area is obtained when It Is reallzed that
the dredge cut between the mouth of Gold Run Creek and the present position
of Dredge 6 on lewer Dominion Creek, represents almost forty years of
cont lnuous dredging. Some drilling Is planned during 1962 in this marginal
area along the left limlt of lower Deminion Creek, but, on the evidence of
gold distribution shown In these two maps, [t would seem that an extension
of the dredge limits Is justifiable on this basis alone, The problem here
is not one of deciding whether a marginal area constitutes dredgable ground
or not, but Is one of defermining a limit,

Close confouring the bedrock valley on Deminion Creek has
Indicated a number of steps in the surface on which the gold was deposited,
At the top of each one of these there is a sudden Increase In the value of gold
recovered per square yard, This value falls off gradually to the next step,
where there is a sudden Increase In values recovered, The distance between
steps Is In the order of roughly five hundred fo one thousand feef, With a
knowledge of the configuration of the bedrock, it is a simple matter to
predict the position of these steps, and thus of any expected increase in
recover les,
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Gold now in the placer deposits of the créek valleys has
been derived from the erosion of higher benches, In most cases there does
not appear to have been much migration downstream In this process, as It
Is generally a simple matter to relate an unusually high grade area In a
creek bettom to a mearby bench on which good grade gravel occurs, On
Parker's plan of Lower Hunker Creek, which is appended, the high grade
streak along the left limit of the Yukon Gold Company dredge cut can be
related to the bench deposits of white channel gravel along this same
limite Below this cut the original valley of the white channel gravel
crosses from the left to right limit of the preseAt Hunker Creek valley,

A very large volume of white channel gravel must have been desfroyed

during the process of erosion, On a smaller scale, a similar Instance of
gold derjved from a bench is seen In Nos 16 Bench Operation, (See plan of
Operations on Middle Dominlon, appended), The gold in an area of higher than
normal recoveries In the valley appears to have been derived from the

ad jacent No, |6 Bench, On this basls, 1t would seem advisable to examine

the poszibility of extending the present limits of mining on fhls bench
upsrrum sufficlently to Include this pessible source,

- For the exploration and evaluatlon of placer deposits, two
techniques of churn drilling have been employed, depending on whether the
ground Is frozen or noty In thawed ground fthe technique Is that generally
used for churn drilling In unconsolldated material, and involves the use
of casings Where the ground Is frozen, open hole driiling is used, These
methods are fully explained by A, M, Nordale In C,l MM, Bulletin No, 425
of September, 1947, This same technique has been employed very oxhnslvely
at both Nome and Fairbanks, In Alaska,

Both driliing and sampling in the Dawson area have been
carrled out with as great care and dilllgence as anywhere, In spite of
this, there Is a considerable disparity between estimates made of recoveries
based on results of drill samples, and actual recoverles, This is not a
unlque feature of the Dawson camp, At Falrbanks, where the drilling of the
Falrbanks Exploration Company was to a comparative standard of performance
as that at Dawson, the over=all recovery te estimate ratio for the entire
operation from 1928 to 1960 Is about (188, Similar results were obtalned
earller In the placer goldflelds of Callfornia, With so much Infarmation
on actual recoveries now avallabls, It Is Important that the estimating
procedures be examined for means of Improvement, Since the application of
churn drilling fto placer deposits was first made in the Dawson ares, there
have also been important apollications of statistics to mine sampiing theory,

There are Inherent errors in any sampling procedures For .
successful sampling it Is generally conceded that the following conditions
should be fulfllled:

l» Assay data must constitute a statistically homogenous serles,
Such homogoneity Is lacking In the driliing of “old works",
for instance,
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The larger the number of samples, the better the ostlmafo
of the mean, and thus the evaluatlon,

Data must be obtained by random sampling, This conditlon
Is probably fulfilled at Dawson by the rigld grid pattern
on which the holes were layed out,

Samples must be of unlform sizo, especially in low grade

‘depositse, The only way this conditlon may be fulfilled In

our case Is fo consider the sample to be one of area rather
than volume, To use figures of cents per cublc yard is to
invite errors from this source,

The presence of a trend within a series of samples Impairs
the validity of an estimate of their meany This Is clearly
a consideration In Dominlon Creek, where the steps descrlbed
above are responsible for very definlfe fluctuations In gold
values, and in Sulphur Creek ‘see Graph ), where there Is a
downward trend in values,

A blas is introduced Into fhe sampling data if there Is a
density confrast between the meterials which constitute the
sample, This 1s an unavoidable feature In sampling placer
gold deposits,

Further speclflic sources of possible error in sampling by

the method used at Dawson are as follows:

s

3,

By using one method of driliing fhawed ground, and another
for frozen ground, fwo different blas errors are Introduced,
one for each method,

Increases In the value of a2 sample can only be by the presence
in the sample of another particle of gold., Wide fluctuations
in value of a hole may be brought about by the presence or
absence of only one or two discrete grains of golds The extent
to which such fluctuations may Influence a valuation may be
appreciated when it Is realized that a sample represents about
1/100,000 of the material sampled,

Holes drilled in frozen ground show wide variations In dlameter
from the average, This variation has been employed In welghi-
Ing the values In each hole for determination of values per
cubic yard, This Is a questionable procedure, It might be
better, statistically, to consider each hole, provided it was
drilled with a standard slze of bit, to be a "per square yard
sample of bedrock"™, and to conslider any changes In the diameter
of the hole to constltute sampling error, Any measurement has
three fundamental components, viz., the true value, the blas
error Inherent to the process employed, and the sampling error,
pecullar to the Individual measurement, The magnitudes of
these two errors is unknown,
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Variatlons in fineness of gold within the deposit can give
appreciable errors in evaluation by drillings An example
of this Is the Gold Run examinat lon, A standard value for
fineness of gold for the creek was faken as 805,346 for the
evaluatlon of gold recovered by drilling, The artimetic
average fineness of 75 bars of gold actually recovered by
dredging Is 838,19, On the basis of these two flgures, it
would appear reasonable fo ouggut increasing the valuatlon
of undredged portlons of Gold Run Creek by a factor of %
or 104,4%,

Variations of this order are common, and must be held
responsible In part for the di fferences between recoveries
and estimates,

Wwhen casing is used In a hole In unconsolldated material,

an esfimate must be made of the true cross-sectlonal area
of material forced inside the casing by the driving shoe,
Either the Inside or the outside diameter of the driving
shoe may be used to calculate this area, Both flgures are
comvonly used in placer drilling practice, as are other figures
in between these two Imits, This factor Is known as the
“Radford Factor", This factor Is 0,3068 square feet when the
outside diameter of the driving shee Is used, and 0,27 when
the inside dliameter Is used, The larger factor gives a more
conservative value per cublc yard, since it effectively
increased the volume of the material removed by the drill,
Standard practice at Dawson has been fo use this larger
figure consistently, This gives an estimate of value per
cubic yard of roughly §2% less than would have been obtalned
had the smaller flgure been used as a factor, Which factor
Is the better Is a debatable point,

The effectiveness of hoele spacing on success in exploration

for a target of specific shape has been examined by Siichter,
(Economic Geology, Annliversary Volume 2, 1955), If this
treatment be extended to the problem of evaluation by conslder-
ing each band of material of different metal content to be a
separate target, then Slichter's concept may be used fo test
the effectiveness of a driltling grid for evaluation, On this
basis, the hole spacing used on most of the examinatlons of

the various creeks Is found fo be about 75%, An exception Is
the Granville Flat area of lower Dominion Creek, where an un-
usual spacing pattern was employed, Holes were drililed at

the aplices of equilateral triangles with sides 600 feet long.
With this spacing, and the knowledge of gold distribution

from Nemesvarl's mep (appended), the effectiveness of the
drilling may be determined to have been of very low order,
probably between 30 and 408, If is worthy of note that, when
the area which had been driiled on this equllateral pafnm

was mined by Dredge 6, the comple te lack of relatlon between
estimates and recoveries was a matter for some concern, There
was no previous mining In the area, vhich would have complicated
the evaluation. 1f if be accepted that the spacing of the holes
seriously affected evaluation In this particular area, then it
must be a significant factor In other areas too,
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B TI0N:

In the evaluation of reserves, several premises have been
observed consistently, These are:

Is Any ground vh ich has been worked by undergound methods will
repay dredging, _ | |

24 Ground which has been dredged previously, but which was thawed .
by steam, aseposed to the cold water method now used, wii}
repay dredging, Profit may be very small, but operating costs
will generally be returned,

3¢ In any drill hole, the gold recovered is assumed to be exactly
proportional to the volume of gravel and goldwbearing bedrock
removed from the hole, The value of the drodgable section In
any hcle is guoted in cents per cubic yard, and this value Is
assumed fo vary linearly between adjacent holes, ‘

The suppesitions In (1) and (2) above have beeh more or )ess .
substantiated by exporience, In neither one is any precision in evaluating to
be anticipated, The suppositions which concern drill holes are a different
matter, Limits of reserves have been drawn fo exclude areas containing holes
which showed sub-marginal values but, in many Instances, where It has been
necessary fo mine areas containing such holes in order to bring a dredge inte
what Is apparently better grade material, this has been achieved with no great
diminution In gold recovery, Clearly, some holes show no value because they lie
beyond the mineralized area, while others contain low values on account of
features of the statistics of the gold distribution or sampling method, This
is a basic problem of the mining operation, and bears careful study,

It has boen argued that, over the years, discrepancies between
recovery and estimate "iren out and become part of the law of average"., Such
an assertion makes no provision for valusble ground which might have been
left on the margins of the dredge curs, nor does It give an idea of precisely
how many years might be involved in ful filiment, That it sust be held suspect
over at least a flve year period is well demonstrated by the following figures,
which represent gross recovery fto estimate for the five-year period 1957 to
1961, Inclusively, in percentage form:

Dredge Number : 6 8 el [¢] "
Recovery/Est imate 91 89 136 118 145

Annual figures show even wider fluctuations, These figures of
estimates are derived from drill hole informaticn in the area actually dredged,
The volumes of material invelved In estimate and actual recovery figures are
virtually identical, :

In pre-season esfimating for budgetary purpeses, the value of
the area which it Is predicted will be dredged, is frequently adjusted by
multiplying the expected gross by a factor based on recent experience with
the recovery fto estimate percentage in the particular srea., In an effort to
rationalize this procedure, a series of plan factors was suggested, (See
"Notes on the Evaluation of Placer Ground in the Kiendike Area" - B,W, Hester,
Ist May, 1968), A specific factor was suggested for each of a number of
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arbitrarlly selected divisions In the range of values per cubic yard of ground
most commonly encountered in mining, On a purely overall-average basis, the
emp loyment of these factors showed some improvement In esfimates, but fhere
were severe restrictions In their applicatlon, and wide discrepancies were
still not unusual befween actual recovery and estimate,

For both geclogical and statistical purposes, It is better to
conslder the gold values to be distributed on an areal basls, rather than on
& volume basis, In this way the parameter of the varlable dredging section
Is removed, For the initial steps in valuation, it seems preferable to
continue this procedure and to involve the third dimension only when the
problem of gold distribution has been solved adequately, whon the problem
of evaluation descends to one concerned with the practicabiiity of mining,
At this stage only should the concept of cents per cubic yard be Introduced,
It is intended here to discuss some features of the gold distribution as
Illustrated by actual recoveries compared with results from previous driliing,
Clearly, any estimate should be coloured by the geological consid erations
already outlined,

: Before the discussion of actual recovery figures is allowed
to proceed further, it is necessary to outline the method by which these
figures are determined, and to point out sources of error which they them-
selves contaln, It has been the practice for many years to combine all the
raw gold dust recovered from all operatiens, into a common melt, The fine
ounces recovered from this are then distributed ameng the cperations in
proportion to the dust ounces multiplled by a factor. This factor, which
remained unchanged befween 1942 and 1961, is supposed to incorporate an
ad justment for fineness variation between operations, Assays of bars made
entirely from gold mined on leased ground show the extent of fineness
variations In ihe deposit within a creek, Operations on Hunker Creek provide
an cutstanding example of the manner In which fineness variation influences
both estimates and recovery flgures, Fineness determinations of Individual
bars from leased, or lay ground on the creek have been obtained from 737 to
824, yet no change was made In the appropriate factor, In drilling, and seo
in estimating value, a fineness of 800 was assumed, The subject of flneness
Is examined more elaborately In my report of 27th January, 1961, on "The
Effect of variations in Bullion Fineness on the Evaluation of Gravels", On
account of the practice of gquoting production in terms of money instead of
fine ounces, it is not always possible to defermine the precise physical
amount of gold recovered from an operation, on account of exchange variations,
There Is thus room for both blas and sampling errors within the actual recovery

figures,

It has already been stated that there is good reason for
considering the values from drill holes on an areal rather than volume
basis, and for regarding variations in diameter of holes as sample errors,
rather than attempting o correct them by welghting., |f this procedure is
followed, it is convenient to consider the actual weight in milligrams of
gold dust recovered from each hole as a measure of the material present,
This procedure removes any errors due to fineness veriations from the estimating,
although these may still be present In the recovery figures,
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While the values In a single, speclfic hole are suspect, the
combined value of a group of adjacent holes has, over a considerable period,
provided a good criferion, in the vast majority of cases, on which to base a
decislon to dredge. The most convenient group of holes to consider is that
presented by a line of holes drilled across & valley, An area Involving over
three miles of lower Sulphur Creek,which has been mined by Dredge 8, was
selectfed for study, The average recovery of gold in terms of dollars per
square yard of bedrock was calculsted for each line of drill holes, Figures
obtained show a well defined decrease In the value of the ground on successive
downstream section lines, (see Graph |), Because It was decided to consider
the values from drill holes as a group, rather than Individually, the mean of
the milligrams of gold recovered from all the holes was chosen as representative
of the value of the group of holes. To minimize the effect of the very high
values which occur occasionally, the geemetric, rather than the arithmetic,
mean was useds The logarithms of these means are plot ted In Graph | for
comparison with the values per sjuare yard actually recovered, If will be
noticed that, while the values per square yard show a definite trend as the
creek is folloved downstream, the miliigram values do not, In fact, the
logarithm of the geometric mean appears to be normally distributed, The
successive recovery fo estimate percentages for square yards of bedrock were
not plotted, but they show a marked tendency to exceed 100% at the upstream
end of the area examined, and to be below ICO% at the downstream end, This
substantlates the evidence from the "milllgrom” distribution that the estimated
value tends fto remain constant, in this instance, and in no way reflects the
trend te be discovered in actual valuese A

Section lines 200 feet apart were drawn through the Granville
Flat area of lower Dominlon Creek, where Dredge 6 has been mining In recent
years, These lines are much closer than the drill hole lines, which were
widely spaced nere., The average recovery of gold in terms of dollars (gold
at $35 per ouncel per square yard was calculated for each line, and plofted
on Graph |1, to show any trends In a downstream direction, The effect of
minor channels, which enter the area roughly at right angles to the section
tines, is very apparent, It would appear that these minor wafer courses have
introduced some of the gold into the area which has been dredged, and that the
margins of the cut would bear investigation, This was suggested earl|ier when
reference was made to the map of distribution of gold In the Granville area,
Only those scction fines on which mining has been comple ted were used In the
construction of this graph, Howsver, several further |ines have been cut, but
not yet completely mined, The averages obtained so far from these lines |le
within the range of values usual for completed section lines, Thus, the general
tendency for the values to fluctuate between fairly wel| defined Iimits of $2.,00
and $3,00 per square yard may be expected to continue beyond the present position
of the dredge to a polint below the last side channely, The logarithms of the
geometric means of miliigrams recovered in drill hole lines across the direction
of flow of the creek show a tendency to be normaliy disfributed about a mean,
much as they do In lower Sulphur Crek , Individual drlil hole values do not
reflect the position of the side channels, nor do they show any relation te
actual gold dust recoveries which is at all apparent. Gruph JU shows a
comparison between the distribution of mililgrams recovered In dritling three
different areas, '
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From the above evidence, |t appears that all that Is provided
by a group of drill heles is a threshold figure, which, 1§ obtalned, signlfies
that economlc values exist, Indicatlons of grade are, at best, generalifles
from which no precision should be expected, That very little precision is,

In fact, recelved is well demonstrated by the recovery-fo-estimate figures,
Reference to the gross recovery-to-estimate percentages for 1961 shows that
these figures lie between 1064% and 1894% for the five dredges operated In
that year, It Is pertinent here to examine other methods of estimeting gross
recoveries which have been developed where It Is impossible to sample ahead,
as In agriculture and fishing, for example,

Taylor has already pointed out that, without recourse to any
maps or dril) results, he is able to predict the actual recovery by exterpolating
historical averages, Both for Individual dredges and for the operation as a
whole the estimates he made show a remarkable resemblance to the actual resulfs
obtalneds For the five dredges, Neos, 6, 8, 9, 10, 11, for the perlod 1952 -
1961, the following table clearly indicates that this method, pefore refinement,
came very closes

ACTUAL TAYLOR PRE~SEASON

AU. © $35.00 PER 0Z, ¢ERCU, YD, ¢PERCU YD, ¢ PER CUy YD,
1952 43,8 40,9 39.1
1953 40,3 41,8 41,4
1954 41,7 41,4 39,3
1955 30.9 4] .4 36,2
1956 43.8 41,2 33,7
1957 36,1 41,5 3740
1958 35,4 40,9 38,0
1959 43,10 40,3 42410
1960 44,5 40,5 35,1
1261 37,0 40,9 33,3

10 Year Av, 40,5 400 37,5

On the basis of 37,200,000 cublc yards actually dredged In the
peried, the overall results would be:

ACTUAL JAYLOR ERE=SEASON
- $15,060,000 $15,289,000 $13,950,000
Dl fference from Actual: +$ 229,000 -$ 1,110,000
% Variation from Actuals + 1.5% - 7.4%

in only two years did this method vary from the actual by more
than 7%, and then only by I5% and 4% respectively,

An attempt has been made to refine this technique by substituting
cumulative probabllities for the averages, and, based on this procedure, a
forecast was made of the 1961 production from both individual dredges and from
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all dredges taken together, The basic operations of the technlque are out-
tined In Graph ILL, In an attempt to forecast expected production for al)
dredges for 1961, the actual figures for this amount for the period 1950-1960,
Inclusive, have been conslidered, In the upper curve, the probability that a
glven number of fine ounces, or less, will be produced is expressed graphically,
Clearly, the steeper the curve, the greater Is the probability of occurrence
within any particular range., In the lower curve, the actual amount of slope
has been plotted on the ordinate, The most probable value, and thus fthe best
estimate, Is the t which occurs at the peak of this curve, From this, the best
estimate of 196) fine ounces to be produced |s read as 41,800, The actual
flgure obtained was 42,955, The technique was applied to the individual
dredgess The sum of the estimates for each dredge Is 43,395 ounces, The
closeness of these estimates is remarkable, but It must be realized they
represent a purely statistical value, which must be modified in the light of
any geological evidence. A comparison of the varlous estimates for (96|
production In fine ounces Is given In the following table, All percentages
are for the value of actual recovery to esfime te,

AVERAGE
DIFFERENCE
DREDGE NUMBERS g
NO, 6 NO, 8 HO. 9 !‘.Q.-JR RO . 11 M
Actual Recovery 9,431 9,579 6,057 7,131 - 10,757
In Ounces (R)
Pre-Season Estimate
From drill holes k
(E) 7,888 6,449 4,647 4,509 5,601
R/E % 120 148 130 158 1914 49,88
Pre-Season Esfimate
For Budget 8,677 6,449 5,809 6,763 7,014
R/E & 109 148 104 106 153 24%
Post- Season Estimate
From drill holes 8,787 6,826 3,337 5,197 5,607
R/IE & 107 139 180 135 190 50%
Post-Season Estimate
From drill holes,
Using Plan Factors |40 8,200 3,660 . 6,500 7,050
R/E % 83 116 165 1o 152 25,4%
Estimate Based On
Cumulative Proba=-
Blllty of Historic 4 ,
Data 7,200 10,625 5,830 7,740 12,000
R/E % 1310 90 104 03 920 128

Di f ferences between pre— and post-season estimates based on drill
hole values reflect the differences beftween yardages estimated and actually dug.
This aspect of estimating Is not consldered here,
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The estimate of the production to be expected from Dredge 6,
made on the basis of cumulative probabiiity, shows the effect of lIgnoring a
geological feature, During the early part of the periad for which data was
consldered, this dredge was in Sulphur Creek, Later it was below the con-
fluence wi th Dominion Creek, Lower recoveries in Sulphur Creek are responsible
for the low estimate for this dredge,

The lower curve of Graph JII should be symmefrical, but 1t shows
a pronounced positlve skewness, This Is Inferpreted as the effect of Dredge |1,
which is tocated In Hunker Creek, The mode of deposition of gold In this creek
was different from that In the other creeks now belng dredged, In that Hunker
. Creek flows northward, while the others all flow southward, A similar effect
would be expected from any dredge in Bonanza Creekg

T 3 S &

The maps of the gold distribution In the Granville and lower
Dominion Creek areas show that, In many Instances, the higher grade
pay streaks cut the edges of the old dredge cuts at high angles,
Although there is no information on the form of the bedrock under the
area which has not been dredged, the form, where known, Is fairly
regular, and from experience elsewhere In the camp, there Is no reason
to suppose large irregularities exist, |f this Is so, then mineable
grade material may be expected within this area which has not yet been
drilled, The extent and value of this material must remain a matter
for conjecture, Should this be to the present positlon of Dominion
Creek, then roughly forty million cublc yards at about 35 cents per
cubic yard would be Involved, This Is in addition to the "Twelt-
Peterson Tract™, which lles at the mouth of Gold Run Creek, between
the two old dredge cuts, and to the lower section of Gold Run Creek
itself, These two areas confaln another 20 mililon cubic yards, at
least, and are probably of higher grade, Same driliing Is planned
for 1962 to investlgate both the configuration of bedrock and the gold
distribution,

2, @IDDLE DOMINION CREEK:

Below claim 125 In this area (see map of Operations on Mliddie
Dominlon Creek which Is enclosed), the valiey on bedrock swings iInto
the right Iimit and Is not discernable agaln from the drilling
information, |t appears that the channel of the creek has been swung
towards the opposite bank by elther a slide or thick deposit of muck,
The valley on bedrock generally contains a valuable concentration of
gold, so It Is important to Investigate the pesition of this channel
fully. From the enclosed plan, it can be seen that Dredge 10 Is
presently working on what appears to be a bench, Values there are
not good, and the operation Is barely economic, It is hoped that
drifling during 1962 will locate the correct bedrock channel, and that
values will be found in It to justify fhe continuation of dredging In
this area beyond the present éstim fte, .

“The proposed bench operafion Ne, 16 is In the same general
vicinity, Dredge |0 cut a section of ground of higher than average
gold content just below the upstream continuation of the present
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reserves of this bench, Gold for this enrichment probably came
from the partial destruction of the bench by erosion, and It
appears logical to suggest an extension of the limits of the
reserves on what remains of the bench, so that the source of
this enrichment is included, This could be effected by using
the 855 foot bedrock aenfour asa limit, unless this is precluded
by excessive mining costs,

FOR FUTURE WORK3:

3

BWH sw

DAWSON, Yo Te

Clean-up information wi |1 be plotted on plans on a regular basis,
Conslderation Is belng glven to a convenlent method for the
recording of size and colour of gold dust, on a systematic and
regular basls,

Preparation of plans to show the distribution of gold values
obtained from past clean-ups will @ntinue, Part of this will
be a speclial study of the recoveries obtalned from the white
channel gravels on Bonanza Creek, From this It Is hoped to
obtaln information on which to base a better estimate of the
contents of the remaining portion of the Jackson-Lovett bench,

Estimating procedures will be kept under continuous review, in
the hope that improvements will be found,

The possibllity of using rotary, Instead of churn, drills Is teo
be studied, Should this prove pessible, driiling speed should
be increased and costs reduced,

Be W, Hester,
Assistant Manager,

MARCH 2157, 1962
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Frequency of occurrence as a percentage of the wshole

109 holes on lower Sulphur Creek.
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