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Introduction

The scgment of Indian River valley upstream from Quartz Creek to New
7ealund Creek ond downstream to Ruby Creck, sbout 13 km., is held in large
part by Pete Risby and partners (Indisn River Gold). Risby has been mining
in the bench gravels (1981 ond 1932) wnd in the creck ground (1983 ond
1284) along with others who sre working on that geound. Faced with a large
arra of possible ore beyond values encountered during nining and in 1941
and loter drilling, and coubating high cosis of a cmsll opeiclion, the perlincrs
wish to gather support for a high volume-low cost mining syslen anensble to
the shallow yravels of larye weresl exient.

Indian River has not had a recognised production from the esrly deys of

wining end prejudices have evalved related to recent unouccenstul mining, a

presuimed fine grein size, and, becsuse of the lack of old workings, a

Lacking ifechnical knowledge and themselves learning by trial and error,
they attrscted others to present technical data on the placer relevent to
grade, volume and recovery, as well as exploration and development (see
Steinke, 1984).

This author has had an ongoing interest in the area {see Milrer, 1977)
and since fieldwork in the Klondike goldfields during 1974 and 1975, visit.d
the Indisn River area briefly in September 1983 and in September and Octcber
1984, cduring which time he becawme thoroughly familiar with the mining and
gecemorphology, gathering what data was available. It 1s his intention, =as

a consultant to Tiwdian River Gonld, to present dzta on the geomnrphnlogy,

metallurgy and ailimately grade and poesible volume that woold lead to

successiul exploration development of a Yicge volume, low yrade ore body
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Location znd Access

About 35 km. south of Dawson City at an elevation of sbout 500" ASL,
the central zone of Indian River Gold's ground is served by the fQuartz
Creek road.  Access is by Hunker Sueit ond the Quarlz Creck turnoff pear
King Solomon's Dome. The upper part of the road is steep and four wheel
drive or clhimirs may be requiced duiing bad rosd conditions. Ford orossings
are used on both ITodian River znd Quartz Creek.

An aivetrip oxists on lower Quarlz Creek near Lthe mouth of Calder

Crerek.
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History of Mining

Farly exploration prior to the discovery of the Klundike goldfields was
done by Robert Henderson who explored Indian River und Quartz Creek, crossing
the divide to Cold Bottom Creek. Following the diccovery of gold on
Bonanza Creck by George Carmacks in 1894, the srea was rushed.  The Quartz
Crrek weterched wos fifth most lsportant atter Bonenza, Himker, Dominion,
and Sulphur (sce Figure 2) and Indian River and a1l its tribularies were
quickly elsined. Indicn River, from its Leginning at the confluence of
Dominion and Sulphur, was held in good cinncing scoording to Y.C.G.C.
(1924), downsiream at least to the wouth of Quurtz Croek. Fureka Creck
has been extensively mined and Montasna Creek has hud recent, minor
production.

Quartz Creek was mined by various mining mcothods.  The mest prominent
was a right limit bench which was mined by underground methods in the carly
days and starting in the 1960's with open cuts by 2allurast Mines, Art
Sailor, and later Norvan znd othkers (see Debicki, 1984). Creek bottom

gravels were mined in the early days with ¢;en cut nethods in shallow
4

ground of headwaters and underground methods in ithe lower reoches.

Dredges exploited the partially mined valley grounds from opposite

t L RN

the most extensive underground mining on the Sench, starting upstream from
the mouth of Calder Creck, continuing downstream to the mouth of Quartz
Creek where the hull now rests (see Plate 2B).

The valley bottom ground of lower Quartz Creek would have been drilled,

e. Part ol the drilling

¢]
o

stripped and Lhawed prior to mining by the died
program (Y.C.G.C., 1941) extended into the valley of Indian River and from
rotes on a drill plan (Y.C.G6.C., 1950), come consideration was given to

AN

mining the valley floor giavels below the modern stream channel (see Map

in back). Termination of dredge mining in the Klondike in 1966, Tor reesons
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of economics und labour, ended consideration of reserves beyond the limits

of dredging of that time that might have been identified for zome higher
gold price.

In 1981, Risby commenced on the right liimit Quartz Creek/Indian River
bench (see Plates 2A and GA) because of the spparent advantisge of elevalion
and natural drainage as well as ease of tsilings disposal. About the
same time, others were =itracted to Risby's White Charnel gravel on the
right bank of Indian River upstream from the mouth of Qusrtz Creek.
Greenwall is thought to have recovered 120 oz. in 1582 from the White Chonnel
as well as other production later on the Right limit bench adjscent Risby.
White Channel Gold Ltd. mined for a short time upsticem from Greenwall
without recording production (cce Plate 5A).

In 1983, Risby moved unlo the valley floor where gravels were thinner
and richer, working in a recently abandoned neuender leoop where permafrost

and overburden were minimal.
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Two ages of bedrock occur below the placer grounds. The basement, a
quartz-feldspar variety of the Klondike Schist, is expnsed in overstecpened
northern limits of the meunderbelt as well as in some test pitting on the
left margin of the valley. Younger sediments and volcanics occur under
much of the Indian River valley floor and below the terraces on the sculh
side of the valley. The younger tocks are comprised of quartz pebble
conglomerates with quartz clasts that are much more physically and chicaically
mature than White Channel clasts, and intercalated sandstone and shale
horizons. As well, there are igneous flow and intrusive rocks assncisted
with the sediments.

The age and sedimentology of ithese rocks has implications for thoem as
a source of gold to the Tndian River terrsce and valley floor gravels (if
not as a fossil placer target); the conalomerste as a bedrock lithology is
significant in that the nature of the roughness and relief as it relates to
capacity for detaining heavy minerals, has implications for local placer
concentrations on this bedrock type as well as in associated recessive beds
(see Figure 9).

These sediments considered by McConnell (1901) and Bostock (1942) to
be Eocene appear now to be older Lowrey (1983). Pollen grains in the
sediments indicate Albisn age for it. HMicrofossils indicate a marine
environment of deposition in the uppermost of the otherwise fluvial-
lacustrine sediment in the Indian River area. HMcConnell (1201) and Mclean
(1914) argued a beach environment based on the maturity of the sediment;
Armstrong et al. (1968) were undecided on the envirorment of deposition.
Based on microfossils in pebbles, the source of the chert pebbles in the
lowernost "red conglomerate unit" is probably Triessic in age with a

provenance to the southeast (Lowey, 1983).
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Thick sequences of sandstone contain conglomerate beds in which clasts
are white vein quartz, Nasina Quartzite, Klondike Schist and chert pebbles
of the Road River formation. The implicit paleocurrent is southward across
the Klondike terrane from headwaters north of the Tintipa Fault; braided
river deposits grade upward to marine scdiments (Lowey, 1983).

Four units are logged from drill core by lowey: three conglomerste
units identified as red, white and black and volcanic rocks.

The red conglomerate is the nldest known unit and is exposed only
in the drillhole; the bottom is not known. The white conglumerate is the
most widespread and is the highest stratigraphic unit. It contains 20%
conglomerate, 60% sandstone, 15% siltstone and 5% claystone; it occurs in
well defined sequences from course to thin. Beds are .3 to 3 m. thick.

Black conglemerate occurs commonly within the White unit and owes its
colour to the graphite content of the matrix.

Volcanic flow rocks are intercslated with the sediments and dike tock
is common.

The structure of the basin is not clear. The conglomerate in drill
sections does not appear to have a significant dip if interpretations can
be made from such data. Dips of 45° to the west are indicated in Britannia
claim on McKinnon Creek (McLean, 1914). (These features, scen by the author,
could represent cross bedding). Observations in the pit of Risby's 1284
operation are that stratification strikes southeast and dips north in the
order of 30°. This implies a fault boundary at the conlact identified to
the north by testing. Slickensides occur in some locations in the conglomcrate
but do not appear to be significant. Debicki (1984) shows a fault along
Toronto Creek extending out into Indian River valley, crossing the conglorercte.
Tulley (1974) proposes a fault along MeKinnon Creek and implics that

silicification is associated with 1it.

092049
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Hydrothermal remobilization of ihe paleoplucer might be expected from
analoques in South Africa and from claims by Mossman et al. (1983) that much
of the gold in Huronian conglomerates of Ontario is hydrothermally
renobilized.  Supporting the concept of hydrothermal effects in the paleo-
placer is anomalously high silver values in assays (see Mclean, 1914, and
Fothergill, 1919). Fineness values calculated for Risby's grab sziples of
from .007 to .026 oz/T Au,and trench semples of from 002 to .3 oz/T Au are
from 014 to 302 fine and from 721 to 791 fine respectively (Beonder-Uleyg,
Vancouver report 424-0371 and Whitehorse BV 424-0812, respectively).  Similar
values (Fothergill, 1919) for assays from tr to 48 0z/T Au are nesar 000
(22.1 0z/T Ag) to 749 fine respectively reflect variable remobilizations
(Risby's placers have fineness variations A+ Ag x 1000 froin 800 to
818 for the valley and 812 to 835 four the bench). (See Table.)

The nature of lode gold occurrences in the Klondike pluacer goldfields
is poorly kinownjy probsbly, several types of sources exist.

The source bed concept first applied by Gleeson (1972) is a chloritic
facies between Sulphur and Dominion Creeks passing through King Solomon's
Dome and swinging eastward between GoldBottom and upper Hunker creeks.

This is the oldest source for placer gold in both local paleodrainage in
Tertiary streams but s8lso to the older, regional paleodrainage of Albian
streams that drained from the north across the Klondike Schist to the
Indian River basin.

Fracture zones that may have bLeen active through much of Tertiary time,
create plumbing systems for hydrothermal gold which exist with the best
example heing along Last Chance-Ophir lincement (see Figure 3).  This
negative topographic linesment on either side of Lhe goldfields projects
through topographically positive mineralized sreas such as Lone Star mine

and Violette Shaft (see Milner, 1977). The age of this mineralization may

092049
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be Eocene or lLater; if so, it could not contribute to Indian River conglomerate
(except as physical, or chemical, contamination from a later placer surface
down into bedrock). Numerous faults exist within the Indian River catchment
and probzble deep groben fractures that exist along Indian River in both
Klondike Schist and later conglomerates at some time likely connected to
volcanic heat sources.  These must all be considered.

Larger watersheds that asre ouriferous such as Quartz, Sulphur, Dominion,
and Eurcka supplied gold in the classical sense (see Milner, 1977) with
veinlets of gold in headwaters ernding into incising stresms. The Tine
grained and flat gold particles from these watersheds iend to continue down
the drainage system for many miles as float or bar gold. Certainly this
type of supply exists for Indian River but, based on the large vire of gold
particles recovered, some gold must come from nearby, possibly completely
consumed veins, as well as poessible conglomerate sources. Both course
nuggets, which are worn on all sides, and compound-character nuggets in
which one aspect shows wear and the other shows the angular and shiny "lode
surface”, newly liberated surface, imply local sources rather than distant
ones. "lLet down" lode sources, as well as "piggy backing", within Indian
River valley have to be considered.

The most modern hypothesis (see Tempelman-Kluit, 1982) of epithermal
or, alternatively, deep circulating groundwater calls for precipitation of

gold on nails as well as wire and fern gold and nuggets in creeks, as paint

=

+

on boulders (end ultimastely as cement in oravel and as petrification of wood).
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Geomorphology

The geomorphic development of Indian River valley calls upon regional
cvents both of a glacial nature and of tectonic causes so that some attention

must be given to regional history.

Regional qgeomorphnlogy.

The regional geomorphology logically begins in mid-Tertiary tisc when
the warped and faulted Focene erosion surface and related sedimentary and
volcanic rocks were eroded and relief subdued to what might be considered
a rolling Miocene terrain. Uplift of this terrain and entrenchment of
drainage marks the real commencement of significant geomorphic history.
Shallow gold occurrences in that topogrsphy as well as any lag or eluvial
or residual placer occurrences from earlier sources including Albian,
Maastrichtion or Focene fossil plscers were recycled to the bottom of
valleys where they were "let down" or superposed with time into lower
topographic levels together with newly liberated gold. Once fluvial
equilibrium was attained, valleys widened their floors by meandering,
consuming more gold occurrences. In this way, rich placers with high
quality gold (high fineness) occurs in valley centres and low grade placers
with low quality gold (low fineness) occurs beside them. This paystreak
model, despite attempts to borrow aspects of it (sce Tempelman Kluit,

1982) is the rule in most of the unglaciated placers of Yukon and Alaska.

Tectonic complications.

Uplift or regional tilt has direct effects on fluvial systems.
Increased stream gradient because of tilting results in crosion in the form

of headward extension of the valley. Where decreased gradient occurs, the
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result is sedimentation. This has regional effects with local ramifications
as well as local direct effects.

Upwarp near Swede Dome caused aggradations of a major segment of the
Yukon River. This resulted in aggradation in all tributaries to this
interval because of the raising of local base level at the mouths of
tributaries. As well, vallcys draining toward the uplift or in the
"uptilt" direction such as Bonaznza snd Hurker crecks, underwent sggradation
on their own account. Valleys draining away from the crea of uplift or in
the "downtilt" direction, such as Dominion znd Sulphur ciceks, underwent
degradation. Their floors were scoured of sediment with strong basal

placer development and these valleys were extended headward.

GClocial effects.

At about this time, outwash from the oldest recognised glacial advance
entered both the Klondike and Indian watersheds. In the first, the outwesh
channel at Rock Creek became a diversion or point of capture; in the second,
the outwash channel remains at the head of Australia Creek as a windgap.
This outwash event in the Klondike valley was followed by entrenchiment of
the drainage during which an ash fall event occurred and is dated at 1.3
million years (Westgate et al., 1978). Ice wedge casts in the upper part
of the White Channel gravels (Milner, 1977) probably mark the first glacial
event of the Pleistocene. Two minor periods of aggradations occurred
during the entrenchment which caused minor alterations in drainage positions.

Entrenchment of ihe regional drainsge would evolve through migration
of nick points, first along master streams and eventually into tributaries.
Local obstructicns such as hard dike rock tend to retard nick point
migration; agoradstional events, whether climatic or tectonic in csuse,

would tend to bury such features.
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Part of the regional history involves superposition of streams from
some alluvial surfaces; this applies to the entrenchment following the
main aggradation event as well as the two minor, later ones. Streams tend
to be shifted in the downstream direction at their confluence with master
drainage. Prominent examples occur at the nouth of the Klondike River
(Lousetown Bench), at the mouth of Bonanza Creek (Lovette Hill) and st

the mouth of Hunker Creek (Australia Hill).

Geomorphology of Indian River.

The White Channel bedrock terrace is a praminent feature in the valley.
The bedrock terrace is recorded 70" sbove the Yukon River at Indian River
mouth, while the alluvial terrace is 144" above vater level (332" ASL). The
alluvial terrace is a prominent feature in the lower reaches of Tndian River
valley and 1s distinctive on the left side of the valley, downstresm {rom
Quartz Cresk at SOm ARL and on the right side sbove Quartz Creek mouth.
It is well displayed on the left bank near Fureka Creek. The White Channel
terrace is exposed in Quartz Creek as a right limit bench with the bedrock
10" above the creek. The White Channel gravels underly the valley floor
in lower Sulphur Creek where they are g" deep and occur as a low bench on
Goldrun Creek.

The outwash gravels which overly the White Channel gravels on the
right bank alluvial terrace also appear further up the side of the valley
implying that the prominent alluvial terrace is a later feature developed
during incision of the valley fill. Minor low level alluvial terraces also
OCCUT.

A prominent nick point occurs near Ophir Creek (see Plate 6C). Above
this point, the floor of the valley is broad with a prominent meandering

river; below Ophir Creek, the river is entrenched with prominent ent:ciched
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meanders showing strong bedrock control in nuimerous reaches. Valley floor
gravels asre in the order of 2" deep on this strath (see Plate 4A).

Several prominent geomorphic features are relevant to the placer
potential of Indian River. The White Channel bedrock surface is probably
perserved in both valley centre positions, as ncar the Montana Creck super-
position (see Plate 5A), and on the left bank terrace (sce Plate 5B and 5C),
where its presence is uauked by glacial outwash gravels and colluvium,
Tributary shift in the down valley direction during alluviation should have
preserve ¥White Channel bedrock and grevels in several points such as on the
right bank of FEureka, Montana, McKinnon, and Ruby Creeks vhere those valleys
meet Indian River valley. Likewise, the left bank sites of this model have
potential for New Zealand, Quartz, Ophir and Ninemile creeks.

The consideration of bedrock sources should be combined with the
brosder geomorphic features in exploration. Faulls and fracture systems
may both control drainage patterns and provide gold to the controlled
channel; in this respect, faults and fractures should be sought on favourable
strath positions and evaluated specifically for both primary source and
subsequent concentrations. Stratigraphic source rocks should receive
consideration. Upper Australia Creek may have potential in this respect
(if placers developed there were not destroyed by floodwaters from the
glacial spillway upstream). HMontana Creek and the tributary between it
and Fureka, as well as Ruby Creek, are possible source zunes, where basal
auriferous conglomerates should outcrop. As well, the upper marine facies
of these conglomerates (krown only from drill date, Lowey, 1982) may supply
marine placer gold to streams draining that facles or directly Lo the
White Channel strath es well as the modern Indian River strsth, where they

cross that possible source.
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Bedrock character as a surface of placer concentration has to be
considered from the point of view of an exploration target as well as

an evaluation factor in testing.
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Exploration Program

Three potential targets exist in this porposal: the valley floor of
Indian River, which has the most immediate rewards; the bedrock terrace
or remains of the White Channel placer system, which is less known and
less accessable; and the Cretaceous conglomerates on which parts the
previous targets have cvnlved, which is leasst known and which produces the

greatest challenge if not the greatest polential and most distant rovisids.

Valley Floor Placers

The modern valley floor is the first priority for exploration and
development for several ressons. The strath on which the grevel vencer
Ties is the nost extensive, most obvicus target (see Plates). It is the
most homogeneous and most predictable in terms of overburden and gravel
thickness. The cost of exploration, land preparation and mining zre the
lowest. The average grades are higher both in theory and from limited
mining experience.

The logistics and economics of mining would argue that the valley
floor be mined first. If it is higher in grade and ecsiest to explore;
it would be the logical place to initiate development and mining, while more
distant valley floor and bench reserves are developed and conglomerste
targets identified. Further, the bottom ground adjacent to terrace mining
sites should be mined early in order to provide sites for spoil piles and
tailings dumps. The logistics of dumping off the edge of the terrace is
the best solution to disposal of overburden and tailings from the point of
view of both economics of mining and from the aspect of land reclamation.
(The problems of hydraulic mining or stripping that arose in histuric U.S.

mining that outlawed hydralic mining would not zpply in this area because

OYx U4y
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of the broad valley floor, the low land value and the acceptability of
smooth tailings fans as opposed to more of fensive and apparent "push piles™.)
Metallurgy and recovery methods developed on low cost valley floor gravels
would apply to the more difficult bench values and experience in the valley
would aide evaluation on the bench.

Much is known about the valley floor. The section of Indian River
opposite Quartz Creek was drilled (Y.C.G.C., 1240) along with similur
targets near Montana Creek, Eureka Creek and the head of Indian River
(Indian Creek) below Dominion and Sulphur creeks (Bostock, 1941?7). Early
exploration shafts occur near Quartz Creck as well as ;n a belt upstream
from Ruby Creek (see Figure B and Map ‘n pocket). Risby tested bedrock
values along the active course of Indian River which, becouse of its
sinuosity gives a reasonable distribution of the sanples across the valley
floor. The author took part in tests of this sort (see Plate 4A and Grade
and Volume). Risby mined during the summers of 1983 and 1984 in a very
recent meander cutoff on the valley floor, a site where he could mine with
neither overburden nor permafrost. His grade, based on shipments of gold
and payments made in gold, not allowing for sluicing losses, are in the

order of 1 gram/cubic yard (see Distribution of gold... ).

Testing Program

Previous testing at best is semiquantitative. The drilling is an
unknown entity done 50 years ago. This ground is atypical of most dredged
ground in the Klondike. Normally, mining recovered from 115 to 135% of the
grade indicated by drilling (sce Hester 1970 and Nordale 1947). The
inhomogeneity of bedrock here and lonal riffle effect nake drill samples
of the basal gravel uncertain.

Bulk samples taken by Risby with a lcader below the active channel

033049
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tend to give an underestimation of grade. First, there is a tendency for
the low grade, higher level gravels to slough into the lower sanples.
Second, during the cleaning of bedrock on which the high grade basal
gravel rests, the action of a toothed bucket in these wet gravels and on
blocky bedrock tends to produce a loss into the blocky bedrock. Third,
gravity classification occurs during the transportion of the wet saumle by
the frontend loader from the channel floor to the bar where it is duipsed
and where it tends to mix and again scttle. Sampling this pile, taking a
20 litre (five gallon) sample with a hand chovel appears to underrate the
gold content of the sample which has already undergone.dilution.

The ideal sample should be from frozen ground so that there is no
contamination by either slcughing from the wall of the pit, from flow of
wet (or "quicksand™) gravel near bedrock or from percolstion transpurting
fine gold, the matrix of a wet gravel.

The cample should be large and the entire sample should be processed
and measured for grain size of the gold and for gold content, considered
in terms of the area of bedrock exposed and by the volume of gravel
processed.

The sample should be cut across the grain or strike of the bedrock
to obtain the best average grade across local high grade or low grade
bands. Trenches should be in fences (see Mop in pocket), spaced initially
at 300" intervals along the valley, with sunples -taken initially at 100"
intervals along the fence.

Trenches should be nmade by a backhoe capable of digging permafrost and
sampling to depths of 5",

The trenches should be about 1" wide and 4 or 6" long, and on the
average 3 deep. All ihe material should be processed.

Other methods of exploration that could be considered but which should

€7
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not be necessary are scismic (Pullan and Hunter, 1983), ground radar sounding
(Annan, 1982; Annon and Davies, 1976) and magnetic mapping.

An alternative method is drilling large diameter sonic holes in
permafrost and using numerous holes at or near each site.

In all cases, a geologist chould log the sample and muke observaticns
on grain size, stratigraphy, bedrock relief, and bedrock geology. level
profiles must be made to determine the topography of the bedrock for planning
bedrock drains and mining patterns.

This work would be best done in late winter-ecarly spring.

Bench placers.

Exploration of the White Channel grevel snd bedrock surface should

1

rom targets outlined heie to

first use geomorphic interpretation extending ¥
field mapping and bulldozer trenching to identify subcrop of the bedrock
terrace. This would be done by mapping upper limits of bediock ncar Lhe
projected level of the buried terrace, as well as breaks in slope that might
reflect the contact between the White Channel gravel and the bedrock.
Trenching with a bulldozer equipped with a ripper capable of breaking
permafrost on these sites would identify the contact and allow sampling at
that pocint. Alterpatively, a seismic survey or radar sounding may outline
the horizontal bedrock-gravel interface and define its limits. Drilling or
drifting would be required to determine the existence of the curface and
the distribution of gold away from the margin of the buried terrace where
overburden lhickens.

Intense solifluction on sovuth sides of valleys tends to bury alluvial
terraces that might otherwise advertise the pocsible existence of a buried

strath tocrrace.
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Fossil Placers.

Available data on this target is limited. Near surface development
of the MacKinnon Brothers ca. 1911 was done in areas which they found to
be favourable in McKinnon Creek; minor pits occur in locations with exposed
conglomerate. Cominco LLtd. performed work amcunting to 11 years of
assescnent credit in 1268, Yukon Revenue drilled in 1973, the reporting
of which is in Lowey (1982). The distribution of the conglemerate nnd
related rocks is mapped by Bostock (1942) based mainly on float and nebble
occurrences in colluviumy the structure is poorly known with the exception
of features discussed earlier.

A reasoniable beginning for new exploration of the conglomerates would
involve cempilation of existing data. Geological and sedimentological
mapping should follow in mines and in test pits cut during exploration of
the valley fluor and the bench targets since the bedrock there has to be
examined for other reasons. Consideration must be given to both placer
gold values as well as hydrothermal mineralization and lateration. Trenching
should be done to improve exposure snd bulk sampling and sluicing and panning
of the samples should be done to identify gold particles that will indicate
the genetic type of the metal as well as allow semiquantitative prospecting.
(The trestment of the sawnles should be done with consideration of the fine

grained gold particles reported by MacKinnon (in Mclean, 1914)).
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Distribution of gold, metallurqgy, grade and volume

The gold is richest in the buasal gravels but values are found in the
upper gravels exposed in cuts up to the interface of sandy gravel and overbank
silts. Gold on the bars occurs without local high grade surface vencers and
the gold occurs along the length of the har, although better pans sre had
near the upstresm crest.

Local high grade sones ave recognised as false bolttoms above clay
horizons, but most significantly values in the bssal gravel tend to be
high on conglomerate reefs and in recessive shale zones where pyrite nind
gold tends to concentrate among coarser lag gravels there. The lsrgest
boulders are less than % m. and the notmal maximum size is 20 cm. along
the intermediate axis.

The gonld ranges in size from nuggets of up to nine grams in size down
to a cutoff cbout #230 nesh or 64 u. The size distribution of two suaples
are shown in Figure 11. Both samples have suffered losses in both sluicing
and in cleanups but they demonstrate the size of gold recovered from near
surface gravels (Osborne's sample) and from the lower gravels (Risby's
sample).

Grade and volume figures are shown graphically in Figures 12 and 13.
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Figure 12 Detajled sketch of recent mining areas
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A Abticgehidhe 11.0m
B Ausheaiiehohe 65m
C Unlergtanumschniit 06m
D S“heuiel:addurchmefser 65m
E Avslzgdung des Schaulelrades i1.0m
F Auvs'adung des Verlad etarvc‘es 20.0m

Hohe bis Mitle Bendtrommel
G rmax. Ober Pianum aom
H min Gher Planum 38m
J Zandsteigungswinkel 15°
K Bondne:cungswinkel 0°
L Ausiedung des CGherbaues 8.2m
M Lichiet .ohe zwischen

O cirtbau und Planum .87 m
N 1 &nge Uber Raupcnkelie 7.14m

Bodenpletienbreite 1.4m

O

P Bieite Gber Bogenplatien

Q Bodenfreiheil des Untervwagens 0.75m
R

S

Durch

Seitliche Au Slddung
des FGhrersiandes
T Arbeiteschwenkberech
des \Verizdebendes Z2xce 90°
U Eandbieiien 1.2

Schaufelnenninhalt 4001
Anzazh! der Schauieln 10
Schitiungszehien/min _60-83
Theor. Forderlet istung 2000 m”/hlose
Eifekt. Forcerleistung je nach

Bodenbeschatienheit 500-1000 m¥/h fest

Bandgeschwindigkeit
Schaufelradband
Bandgeschwindigkeit

4.0 m/isec.

Verladeband 40im/s
Schwenkgeschwindigkeit

am Sch.-Rad von €£.¢ .27 Em/min
Schwernktarkeit ges Oberbaues 360°

Schwenkbarkeil des Verlsde
zumm Oberbau
Schauleliad-Heben- und -Senken

90°¢

3

hydraulisch 3.4 m/min

Fahrgeschwindigkeit 0-10 m/min

Steigungsizhr beim Eaggern 1:20
Steigungsizhri beim OﬂSwecheel 1:10
.130 kPa

mittl. Bodendruck

A Cutting height i1 0m Atz 11
B Sciective winning up B e geoement pour
tc & height of ESm Fex chon%-»c ve €
C Cut below ground level 06m C Excavationenréiro C
D Bucket wheel diameter 6.5m D Diemetre delarouc-pelle €
E Outreach of buckei wheel 110m E FPortée delarcuec-pelle 11
F Outresch of discharge belt 200m F Portée delz beance de
déchargement 2C
Heichtto centre of belt pulley Heuteur jusqu'eg Vexe du ‘
. tembour de bande
C max. cbove ground level 20m - maxi. au dessue dunieau
de déplacem. ¢
H min ebcve ground ievel 3Sm H - mini eu-dessus du rniveau
ce ceplacem. z
Engie of Letlinchination J  Angie dhnclinzison & Sonte
J upweard 15° ée heande
K downward 0 K Angle dlinclingis
ce bande
L Projechion of the superstruciure 8.2 m L Urn{ur cdele s

M Cleairance between supe:structure M Hauteur ‘b

and ground level 1.87m ture et niv
N Lengih over crawlers 7.14m N l,L)rI""E’Jl’Y
Ge chenille 7.
O Widih of track plales 1.4m O Lergeur des pating 1
P Width over track piates 6.4 m P Largeur hors tout des patins €
Q Ground clezrance of Q Dégagement au sol du chariot
undercarrizge 075m inférieur 0.
R Cicerance height of excavator 9.70m R Heuleur de pessace ce la
roue-pelle 9.
S lLeaier al projection of S Saillie latérale du poste de
operator's cebin £.45m conducteur Z,
T Slewingtange of discharge belt T Angle d orientation utile de
2 x approx. 90° bande ge déchargement 2> env
U Wigth of belts 12m U largeursde bande
Nom. bucket capacity 400 litres Capacité nominale de godet
Number of buckets 10 Nombre de godets
Buckel discharges/min. 50-83 Déversementis/minute g

Theoretical output 2000 tocse m*/h  Débit théorique

Eifective output depending

el
on type of ground 500-1000 bank m®  Débit effectif (su ~cﬂ‘ Eture
Speed of bucket wheel belt £ 0m/s 500 a 1000 r
Speed of discharge belt 40m/s Viie de bande
Slewing speed at bucket wheel . L-( nde de latous 2.0m
6.9-27.6 m/min - bande de géche 20m

Hrough 360° \’x1v(<c d orieniation mesurge

m'x*}o scharge belt  2x zpprox I &le: €Gav7bm

inieiztionto supe rsiructure 90° e OI.L.... & delz cupersiructure
Lifiing and lowenng of bucket °01.~—. té delz h:ﬂur ce cécherger
wheal (hydraulic) 3.4 m/min. partap ,;orié!a&;a rstruciure 2 x env
Trevel speed 0-10 m/min. @\ Re elevage et ehaissement hydisulique
NMax. permicsible inclination  atwork 1:20 @y de la roue- p?!le . 34n
intransit1:10 c\/nesse de ocp.e € *ent 0-10m

Rampes que l'engin peut. prendre
- pel.dam le lfc\rall
— lors du déplaceiment

Average specific ground
pressure
Bucket wheel drive

pprox. 130 kPa
200 kW
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Biockbetrieb mit Bandabldrderung
Block operation with conveyor trensport

Extraction en pleins blocs successils
avec évacuation des meatériaux par
convoyeur a bande
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Cratog

Looking west in the 1984 pit. Willows and the embankment
mark the left limit of the recently zbandoned mzandsrloop in
which thz mining was concentrated. The sluice at the
downstream erd of the pit is above the 10 foot long rod in
Risby's hand. The ice level in the pit represents the level
of the bedrock gravel contact there. Mining has gone deeper
than the water level to recover values in the top of the
bedrock. The snow covered peninsula in the centre-left is a
bzdrock high of harder conglomerate, a thin vencer of which
hzs bzen minad. The gpruce on the slope in the distant left

stz
mzrks the left limit of the Indian River miander belt.
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23. View in fall 1981, south from Rishy 1981-82 bench across
Tndian River toward McKinnon Creck and Haystack Mountain.

?B. View from helicopter in fall 1981, southwest across the
gbandoned dredge at the mouth of Quartz Cresk towzrds Ruby
Creek. The buried Wnite Channel terrace cut on Indian
River conglomerates is highlighted by snow on the far side
of the spruce covered floor of Indian River valley.



Plate 2B




3A.

3C.

eroseo

View from 1984 northeast across the abandoned meanderloop
towards the mouth of Quartz Creek and up the valley of
Toronio Creek.

Tooking east up ihe valley of Indian River, the chznnel of
the abardoned meander is preszrved from the distant centre
upstream, to the left in this view, the shzdow marking the
undercut bank.

View southwest acrcss the sluice effluent, the internal
water supply and prepared ground, towards the conglomerate
slope ba2low the ¥Wnite Chann2l bench.






Ap. Diving for basal gravels beneath the modern channel at
Octlober '84 pit #4 upstrcam from the mouth of Quartz Creek.

4B. Sampling gravel bars, Septenber 1984, downstream from
Quartz Creek near the end of the road.
aC. igh bar downstream from a conglomerate outcrop nsar the

A h
left limit of the mcander belt below the mining area.
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SA.

5B.

View upstream, southeast, across the oxbow lake and the
workings at Shell Gulch, scross the upper swamp, and
towards the supesrposed segnent of Indian River marked by
Lthe spruce covered xnob in the centre distance. Montana
Creek Jjoins Trmdian River downstrcam from the sup2rposzd
segnent and Bureka Creek joins it above. The cat trail
trending diagonally across the swzrnp towards the spruce
krob is the zecond tier biazse line. A low alluvial terrsce
nzar the contact of White Charnel gravel with the foreign,
Selwyn Mountain gravels occurs at the top of the poplar
slope in the near left.

View southeast (clockwise from previous view) across the ox
bow lzke towards the gzntle, spruce covered sliope below the
projected level of the ¥hite Channel hbedrock terrace,
upstream from the mouth of McKinnon Creek.

View acrcss Indian River valley, southwest, from the low
alluvial terrace of 5A, acress the ox bow lake to the
White Channel bedrock terrace cut on conglomerate and
across the overlying alluvial terrace- toward Ruby Creek.
The 1983-1984 workings are visible in the distant right.
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Plate 5A

Plate 5B

Plate

5C




6A. View northeast from the left bank White Channel bznch,
towards the 1981-1982 bench of Risby. The valley of
Toronto Creek in the distant left joins Quartz Creck and
p:ss2s brhind the workings before joining Indian River.

6B. View northwest from location of 64 across the lowsr swamp
and the over steapzned right wall of Indian River valiey.
Risby is sitting on a test pit near the level of the white
Channel /conglomesrate contact.

6C. View up Indian River valley, October 1975, from near the
nick point between Ophir and Ninemile creeks.
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Plate 6B
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7A. Risby's 1984 operation, feeding dump box.

7B. Removing tailings from end of sluice.
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8A. Risby's custom sluices in operation.

8B. Water spray on load in durp box.
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