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EARL K. NIXON

REG. PROF. ENGR. OREGON NO, 1807
CONSULTING MINING GEOLOGIST

£ ~PO4" CEWIS ~BUILDING
¥
PORTLAND, OREGON

~w

Colonel J. A. Maller
60 East 42nd Street
New York City

Dear Colonel Maller:

Attached hereto is my report follow-
ing an examination, made at your request, of the Lightning
Creek alluvial gold properties located in the Barkerville
District of British Columbia.

My presence on the above properties,
ff' for the purpose of examination, was during the week of
Y July 27 to August 2, 1941.

Respectfully yours,

Gotr Vo

Farl K. Nixon

Portland, Oregon
September 7, 1941
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‘lead" oontimued in preparstion for substantial productionms

Thig is an alluvial gold property ccoupying & nerrow valley same
eighteen miles lomg in & wellwknown gold=producing area, the Cariboe
Distriect of British Columbis. In the past, the properiy has been worked
almost exelusively by bedrock drifting metheds and wingdams in the
sarly days. The gradiemt of the channel, depth of grevel, and mzaw
situstion sre believed to preclude the vse of dredges or hydraw
aethods for most of the longth of the property.

Two types of deposits or gold concentratious have been worked in
recent years on this property:

1. The "deep lead" or deep channel gravel
2, The shallower old rim or bench gravel (called *Sandersont)

Only two or three short sections of gravel cut of the entire
elghteen~pils length have beon xfmsé, aocording to our information
and belief,

Provions to 1934 various costly but mmafﬁl sttempts had |
been made to mine the desep channel gravel nesy Wingdam, & village ones ‘
|

third of the distense up fros the lower limit of the property. Then
in midsyear n&&, the company contreliing the property brought Mr. D,
Campbell liackenzie onto the scene to install the Australiian “deep load"
systems It ma hoped that this system when imstalled would solve the
difficulties of mining the spectacularly rich, deep channel gravels.

After the usual run of vicissitudes attendlng the installing of
& new system of mining in a new country=sand the spending of a helf
nillion dollarse-the deep chennel was successfully entered in February
1937 and values of one %o two ounces of gold per cuble yard were enw
countored. Mpantime a large section of a&érm grﬂaah hﬁm

there steadily, amimtgh in wm swaml avemgiaa akwk 4,00 tﬁ
6,00 per cuble yards Uevelopment work and drainege of the “deep

m eresk here flows nesy and in places over the workings in the
deep channel, s¢ water troubles and cavesins hed prevented successinl
mining of the deep channel gravel tirough the yearss In addition,
beds of “"glum”, a water-laden silt or mud, overlying the rich gravels
had added to tha troubles by breaking into the workings at times.

In late March, 1938, a raise in the deep workings broke into old,
forgotien workings film with "slum®. “he "slum®, followed by water,
flowed into and filled the entire lower workings; the old workings
caved, and the orsek game in. Water rose %o the lavel of the nearby
Sanderson level where it was halted end meinteined. Uining et the



1 continued a few months while an effort was made %o Iinance
.af the "deep m&“ workingss

' mammmmmmmmﬁ%aaﬁm finanoing was ot

forthooming, and the property has remaised idle since, the machinery
sold off to pay oroditors.
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GEIRAL PHYSIGAL CONDYTIONS

Logation and Mﬁmam iXity = The Lightning Creek placer property
is located cne~helf way Detwesn Guesnel and Bavkerville in the Cariboo
gold afstrict of mﬁm& Britisn Columbia, spprozisstely at 549 H. Lete
itude; and 1289 . Longitude. 4 good sravel road, open and saintained
ell yesr by the gammﬁ, paspes the leugth of the property. It is
ttm main road from Quesnel to Sarkervilles fuesmel is on the main governw
ghwmy north fron Vaneouver to Prince Ueorge, & portion of the
wa;mm highway o Alaskas The writer drove his car from Vancouver to
the property ia a day and a half the last week in July, 1941, The dia-
tance by highway from Vencouver %o (uesnel is 450 niles, and Wingdam,
the village on the property, is thirty miles beyond x.;mwm & mﬁu
road with trisweekly freight and pessenger service russ from Squamish,
which is tmm:y miles from Yonoouver, %o (uesnel.

@wmm flying and sirmail service i mslatained from Vanspuver
to Williems Leke and %o Irinec deorge, but not fo Qupsned as yet. Ply-
Ang tise frowm Vancouver to Prisce Goorge is about UHES howrs, and from
there baok south to the mim by antomobile would iaim at least 3 hours

HBOTe.

Size ~ Sixty-aine placer mining eleims and ene speolal grant, forme
ing eltogother an unhroken ;mm& of elghtesn uiies along the valley of
ﬁ%m M&n;_ qomprise fhe 9;‘# orty uader consideration. mw is

: i agth of gravel channel, The olaimy
reasch for a mas&#ﬁwm ﬁiﬂmm bawk onte the uplend from the valley
huiatm ﬂ%&w mnmrm the minable ﬂ‘ﬂ*@“ﬁia he valley bottom is usuaily
 lovel between the toes of aﬁwwe tlopes, and m valley flat
- an B ohe ud thousand feet in width, st least for
‘k u m {c& wawm ﬁiyxm mm of the propertys mm&; onesguar=
Fomile ; fair average width of the wallay botten for the en~

 Wingdam, where the recent mine operation was carried
W’S* #m m%-y mwms t& & matter of 1,000 feet or less. This ig :
suased in part by the slump of & great mass of g&mm debris lying
mm’k the south hillside.

sphy « (See photegraphs page 63, ets) Uhe country in general
- rolling with a relief in the visiedty of Lightaing (reek
wamﬁx of less than a thousand feet. Mgamng Ureek valley--aluost
a canyon at points in its lower reaches-shas been ocut down through the
‘gurrounding peneplained surfece and oubward te the wost o the Fraser
River dreinage at Jueszel. 'The hill slopos on both sides of Lightaing
Creok flat are timber-govered, and messurs from 30 Ve 35 degrees in




rainasge = Lightning Cresk, with minor gulech mmarm, flows
mm the length of the property to o point just below, where i
joins Cottonwood River. Host of the tributaries are short, not more than
three or four miles long, and debouch into Lightuing Creek draimage at
points high on the valley sides. Ramos Ureek, as an sxample, starts
about two miles north of the town of Wingdam and furnishes water for
fire proteotion mad domestic use at the mine losstion from a dam
where the oreek passes over the north rim of the velley. 4% flood stege,
Hay or June, Lightalng Cresk is estimated to have & maximum {low of
1500 owe ft, por second. At the time of the writer®s visit, about
Angust lst, it was & brook five or six yerds wide and a foot deep,
carrying not more thanm 100 second feet. (Ses photogreph page 68)
uﬁammmmmmsammmamtmwm 1lep
perhaps & wonth slong before reins come o augment fiood conditions,
Drift marks along the bed of Lightning Ureek indiceted its normal flood
orest to be not more than four or five fest above present low-water
stage. 17 tho gradient for the eighteen miles ranges beiween 25 feet
and 70 fost per mile, judging by map contours and statemenmis by two
enginears, thorse is mfmm'l siream veleocity under flood stage con~
ditions to carry off a tremendous volume of water without the oreek
gpreading out very much am tha pervions gravels beyoud the limits
of the silt~gealed creek bed propers 4 watler gauge was malotalined at
Wingdam for a number of years, ut the records are net available.

Lightning Creek, es is commonly the case, seems te have silted

or sealed 1ts bed tightly so that under normal conditions there is e
minimum of secpage into the underlying gravel, This ms been the
griter®s exporience in other parts of the country; and mims reporis
of the former operation at ¥ingdem bear out our predlotion that, with
 the oreek diverted or flumed, the chanmel gravels below, once drained,

can bs maintained in s relatively “dry" and safe stade without undue
expense for pumping. Vhet the yearly saturation is from snuow and rain
water in torms of galions at & given point in the chanoel cannot easily
be caloulated; but if & seciion of the walley gravels, say a mile at a
time were flumed or drained or both, the resuliing pumping rate after
drainage should be of the order of 2%1;9 300 (U 8) gallons per minute
from the deeper part of the chanmel. The *dry season® pumping rate at
Wingdam was about 20 million (Imp.) gallons per month, or a little
over 500 (U 8) gellons per minute = when the chaanel was not nearly
drained nor the creek flumed, :

Olimate = This inland part of British Columbia enjoys a quite sstis-
factory Olimates Summer daily temperatures are in the 80's 7 and nights
are cools In the winter, exireme lows of 35 below zero F. are nct uncoms
mon although surfece work of some kinds cen be mintained throughout the
winter., The normal enowfall is about six feet and the total precipitation
about 36 inches. Forage crops and vegetables are reised in relative
plenty in the Fraser Valley aroundsse




quesnel, Catile ranches are prevalents Ihe Yuesnel area is referred to
&8 & "good dairy countery”. The grousd may or may not f&mx& before the
snow comes in the fall,  Winters ere deseribed as uwsually “open” until
the first of the year, and the cold weather comes regularly in Jenuary
and February. #Spriag thaw usually begins in 4pril, and the run~off of
wmier continues over s couple of months exoept when snhanced by rains.
The writer experienced very warm gmmy weathor during the first week

in August end wes much relleved mot to be bothered by wosguitos shich
infest much of the north country.

Timber » Almost the entire Cariboo District 1s covered with time
ber. Thore are some excellent stands of spruce of medium sise snd cone
siderable pine snd tamaracks VUood fuslicosts around §8,50 per cerd.
Bine W&ﬁ%ﬁﬁmmmm:w:m%m”mwam

cents per running foot we were advisad. Dimension lumber costc about
mw 21 per thousand bosrd feet delivered on the property. We saw
a mediwe pized sawmill operating a fow miles below the lowor end of the
propertys Temareck commonly makes the best mine timber at lesst for
vaps and posts, but spruce is veed here to s considerable extent. We
mmmzwwumwﬂmm#wmammﬁm
Hingdam %e the gquariz uines near Eux? e¥vilies See photos pps 62-66.

two will Bt -m waﬂr upper ’Sﬁﬁ &t ihe wﬂwﬁn
Wingden some 12 or 13 miles below, mmmuMIwm
{nf miners or mi;t im} in %he 18-mile leagth of mmﬁ@.

: ' the mining cperation betwoen 1934 and maﬁ,
sm iagrmg&n consist a&t %w iﬁm M’% m* 8 iﬁ
house (100-man cepacity), an of fice-engineer oom=bunkhouse builde
ing, # veoreation building, a ﬁrwm mgim m;m,, mmm
ghop=machine shop, warahouse, store and postofiice, a geod T-room
menager®s house, small holst bouses, mess houses, sundry machine sheds,
sawnlll building, and about 5O miner's houses a&f& shacke soatiered
along the road up and down the highwmye

mmm%amﬁaﬁaﬁmﬁf e store
sorvies, and & telephons conmects with %mml and the m@%

Alwmost all machinery has been sold off the property o settle
obligetions for Llabor and taxess M&m&zm phurn drills,
rather old but usable, a fow mine cars, a mmam
pump {probably sbout Wﬁ gallon capacity), some 12-inch column line,
odds and ends of machinery including shaft mi cay Snmpersy
rails, tromels and steel sluices for gzold yecovery, an assay bals
ance, ¢%6s Dlesel engines, gencrators, holsts, ote. ave gone; ome
might say the preperiy m boan stripped of mining equipment,
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HISTORY OF PAST OPERATIONS

The property covered by this report m&ﬂm@ﬁaw
tmmﬁmmmﬁmmeme§
consolidated into one group of leases in 1896, Ve bave no detalled
record of the earlier placer opepations on the Ureek, but brief notes
on the history of operations from 1896 %o 333# are taken malaly from
report of the Minister of Minmes of British Columbia for 1935,

It appears that ons of ihe earliest effvris %o develop the prop-
erty was to drive an adit up the chanmel for the purpese of draining
the gravelss A4fter driving a distance of some 1,500 feel, the work
vas sbandonod, according to the British Columbia %wm&afm»*
m&mw&fwiﬁ?h

The La Fontaine Mine located on the present boldings & couple of
miles down the valley from the village of Stanley was extensively mined
beteoen 1903 and 1907. Bvidently the values were a little teo low %o
make the operation pay at the then price of golds That operation
seems to have besn carried out by the Lightning CUreek Gold Gravels
and Yrainage Coe, Litds

‘The history of ihe property from then on unitil abeut 1930 is
obscure other than thet some shaft sinking and churn drilling were
carried on st verious times in the interinm, such ss in 1904 and 1916.
There seems to have been quite a porioed of exploration around 1917
and 1918, The name of the Lightning Oreek Gcld Uravels and Urainage
Coe Litde mwmxm to the "Lightning Creek “old Hines, Ltd.",
evidently in conngction with & reorgenizetions Jun 1930 the ﬁmm&m
Gold Alluvials ﬁi mm Columbia Ltd. was w;mm fw ﬁht yﬁw
poge of taking over and developing the lecases of the Lighinix
Gold iines, Litds

Four shalts were sunk {m&immmﬁww%}mm
Kaysm ahﬁm deilling was carried out under t(he munsgement of My,

Hy Unverzugt~-who is st the present time maiéaa'& of the group
mt ha}.&a tm property. Lhese sheifts were suunk at the village of
#ingdam, in fact all operations deseribed below are at Wingdanm, also.
Huch difficuliy was experienced by water bresking throngh into the
 mine workings when the channel was cut by & hard rock oroascul driven
irom Hos 1 shefts Ho actusl wmining of gravels took place until 1233
(she By C, report states) when the No. 2 shalt at Wingdam was uawatered
and the mining of pay gravels carried ou for a time. In the Tall of
1933 it was decided to resume the former attempt te mine bedrock gravels
from No. 1 shafts In order to do this & 26" dismeler druinage hole
was sunk through the gravel into bedrock and a large ecapactiy vertisal
shaft pump instelled. Unfortumetely this large hole was placed just
beside the ecraek (see photograph om page £B). It is recorded that

co-&6/




#silt and "slum® game into the perforated casing %o such an extent that
the pump was choked and ¢ould not be removed from the hols. -

On July 4, 1934, lr. D. Campbell Meckenzie, a successful “deep
lead" operater and engimser from Australis, took over charge of opera=
tions for the Conselidated Gold Alluviels group, and sterted immediately
to install a proven syaten of mining deop leoads as mmmmmmm.

.ﬁm ;zmwy of mmﬁims from 1934 until their cessation in 1939
-8 clearly aim' in the mua:, reports of the companys

Bince tho sxperionse gained during the Mackeuszie operation nas -
such definite and importent besring on mzm !ar any future operation
of the properiy, = sre outlining in considerable detall here the mmi
of svenis tha® toock placo.

During 1934, Wackenzie, with smple funds provided, set about sube
stantisl prelimingry development of the property lesding to the in-
stallation of the dustralian deep lead system of mising. He sunk No. 1
shait a diglance of 195 feet, mammm feot,; and Hos 3 shaft
{(mainly ia rimreck to replace the shaft formerly sunk by lir. Unverzagt)
181 fects The gosts of these wers respectively . §8,078, and
W*M He sarried out rock~drifting from Hoe ﬁﬁt&ﬂ & distance of
328 feet (4,050), and 3,758 feet of rock drifting from JNo. 2 shaft
($37,580)s Hine buildings, shait houses and dwsllings were w
costing rospectively 24,351, {17,500 and §7,150. Hachinery and
ment wore purchased costing $98,891. Im all, nearly {200,000 &&!&m
from the sanal report) were spent im 1934, We note among other prine
eim items of expense during 1934 those of payroll, $21,509; store and

pmissaryy y11,846; exploration end pre~production oxpense, §50,412;
.ané. W‘ﬂ fous, $13,908. Muck churn drilling was done to locate
channels, bedrock elevationa, and grevel wlues. Buring the six
montha, 126,799,910 imperdsl gellons of water were pumped from the
- three shalts at & cost fo&ﬁ.m%:&ﬁ per thousand gallons,
ﬁ»mt@&mﬁi&ﬁa@? Crossley diesels of 565 combined Be Ds
. wae built ot e cost of (30,866, The eamp snd all mechinery were slece

trifisd end current was supplied by 440 wit A« Cs gunerators. 4
totel of §9,386.02 worth of gold was produced snd sold during 1934,
During the six monthe perded after Mackeszie's taking over, the most
: vt work was: (1) draining the gravels in the deep :.m channel,
(2) deifting under the channels in bedrock for installation of the new
mining methed, and (3) development of some of the shallower rim gravels
{at the Sanderson workings) adjacent to the deep leads

mzm,mwmtmtmmmmx the new
mothod of mining the deep lead was mﬁt&mﬁ&aml mmgaf the
shallower old rim gravels in the Sanderson workings develupe -
separate mine operations The Sanderson workings grmm @‘?&!m
in gold during 1935. The costs are so related $o those of the deep
lead workings and the general unwateriag end development of the




of the properiy,; it was &iﬁm&% 4o segregate those dirootly atteid~
atable to the Sanderson recoverings. However, 3:% is m:.ma tiat
the Sanderson operation k? itmif would have considerably :
carcied iteslfs During 1935, scoording tc the an&itae’s rayark, the
total amouny nm&m ¥258,995.88, Among %hva m lmpertant itens

vi 1935 exponses are plant and machinery, §104,140; drifting, $43,602;
building, %W;m % shaft m,%m, En. 3 shaft hcuse,
$11,031; No. 3 shaft, $11,799. Neo. 3 shaft was sunk %o & final

depth of 273 tw&,themkmwmwhawmmam
by "rens of slun”. Oun sugnst 8th, a run of slum sud water filled

the lower workings and termiseted all pusping for the rest of the
year with the exception of the holding of water in the Sauderson shaft
below the workings ism the rim gravels, Ou dugust 10%h, the power
~ plant snd new diesel engimes burnmed. Heovertheless, the report for

- the yeay siowed the followlng results:

Hater pumped=248,0600,000 inperial gllons

The mu on ﬂtm property out 1,336,479 beard feet of lumber

& very necessary and wellecerriedeout surfece survey of the
property was made by the %W ﬁawma&

6,410 feet of chwrn drilling wes compl
Lo the end of 1935 {a% & cost of :_'f‘-s'

I% seums pertinent to quote a paragraph of lr. liackenzie®s yeport
- where be states: “For over 20 ysars, poricdic attempis have hoon made
to enter these rich gravels from the Unverzagt level, which is practicelly
on the same lovel as the bedrock. These peny atteapts have all failed
owing to ropeated bursis of high pressure slum. This slun was usually
?aa to the surface, and furiber attempts made, with similar resulta,

se repoatod burstes of slum have gausxzd serious caves, tiree of which,
under my own observation, have reached the surfece & few feet away from
the river. 7o make matters worse, the 26=inch Jennsen drill hele was
sunk in the same vicinity,

"4 layge layne snd Bowler puap was imstelled in this hole and
is reputed to have pumped large quantities of slum end sand beiore it
bocame *sanded up's On the 18th of August, 1935, this hole caved %o the
surface, and & wing-dem had to be mahaﬁiawthe viver to keep it
avay from the 'cave’s (See photograph page 61).

"o may tuke it a8 sxlomatic that the only sale method of enter~
ing these gravels is by mesns of the main reef drive Irem the Nelvinp
Shaft, and then only after the water pressure has been reduced to safe
x«muwmm a.f drill boles bored up from ihe main veed drives. 1
canaot over=smphusize the importance of cerrying out the absve pelisy.
%mmmrmmmm&mmmymﬁm the leat 20~
odd years in this Ho. 1 Shaft to make it obvious thet the progross of
devolopuont of this property would have boen considerably furiher advauced
had we forgotien there over wes such a thing as the Nos 1 Shaft,”

During 1936, the installstion of the Australisn system at the
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Wingdam workings was contimued. Roek drifts called main reef drives
were continued both up and down streame. On February 17th, a barst of
water and slum flooded the Melvin shaft and lower reed drives: The

break was brought under sontroel by a good job of torough &
mwwﬁgmmmﬁcﬁmﬁtmmmawtaﬂ&mhi%
The water wes then pumped cut and further progress work was carried
one Although holes had boen drilled from the reef drives in bedrock
into the old gutter chanael at meny points for the purpose of draimage,
it was not decmed expedient actuslly %o break intoe the chsnuel with &
drift until the pressure of water in the channel, constently seasured
at various drainage holes, wes lowered %o a point of complete safety.

Wﬁmﬂswﬁmmwmm%ya&%&mmmﬁ drain~
age hole were noted during tho year, 80 an ares in the vicinily was
reserved from any mising until some future time.

Tne Sandersen Mine work in the rim grevels gave s good asccount
of themsclves during 1936. *he snnual report of that year shows that
42,717 cubie yards of pay gravel were mimed mnd this jroduction returned
$210,482.37 in gold, {an average of §5.00 per cubie yard).

Duping the year s total of 338,900,000 Imperial gellons of water
wore pumped from the various mine workingss. This ocorresponds te \
practicelly 800 Us 3. gallons per minute continuous pusmping durlng the
twelve monthes It soems desirable here to give the resord in gallons
per month pumped since the varistion may be highly sigmificant in any

future operations The pumping record for 1935 for both Sandorson
 {upstream grovel workings) and Helvin shafts (deep lesd workings and
ree! drives) is ss follows:

ﬁﬁm
Ba@msr

During the year the extenmsion of the lower reof drives in rim=
rock both upstreem and down amounted te 1,827 feet. In the Sanderson
Hine g total of 16,180 fest of close timbered grevel drives were
carvied outs The Survey Depariment agsin carried ou s substantial
amount of work im comnection with lease surveys. The amount of churs

‘--"fz"; —
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drilling was diminished and only & 1ittle work was done in 1936,

The audi *nmwmmmmmm “net charge to
development of §162,338,78", which figure inoludes a oredit of an
operating profit of m,m%mmmmm or rim gravel
workings and s charge of ¥53,854.75 for "Vancouver and London Admin=
= smmw&wmmmmtwmu on
sdvances gusranteed by ﬁwmm

xtmmmmwmﬁtiaaamﬁwm%mfw the
operation of the Sanderson Mine showed total geld produced and shipped,
54800,048 ounces returning $211,14).90 agaiast which there was mining
oxpenses of §181,172.43 and other charges sgainst the gold such as
insurance and taxes $4,428.63, This gave the profit mentioned above
for the Sanderson workings of §25,540.84s

The aocountant®s "details of mmi&r wamnw; plant, and
equipment as at 31lst of December, 1936" shows an expenditure mﬂng the
year of §110,057,17 for the entire operation. The principal items
making up this figure are: reef drives including drainsge holes in
;2: émp workings, $53,279; plent mohinery end permanent equipment,

Berly in 1937 {Pebruary 8, 2130 A.M., according to the record)
a ereosscut from cne of the deep drives was first drives into the old
deep lead chappel gravel undsr setisfectory conditions and secording
to the Australian systom. <This must have boen » grost moment for
Hr, Mackensie. It lg recorded in the ansusl report that "the first
pan (of the deep lead gravel) washed contalned »15 ounces of gold
and from the secord pen 1.47 cunces of gold were recovered.” From
the same erosscut the repori further states thet "on Fobruery 17th
from a pan of soft bedrock containing no grevel l.85 eunces were
taken; and on Fobruary 18th 2,77 ounces were slso recoversd". I¢ is
also further stated that "ia driving soross %iw ,gu&tar from Februery
16th to Fobrusry 2eth, 27 ewbic yards (plece meesurvmest) wers mined
for & recovery of 34.5¢ ocunces ¢f golds” %&um im&hma been
cauge for rejoicing becavse it seemed plain that tho Australian i
systen of deep lead mining had ﬁm masfmr applind by ¥r.
Niackenzie $o the problem st Wingdam. After the puscessful entry
into the deep lead mﬁwﬁ M;ﬁn D Compbell Huckenzle re~
quested that be be relieved ss hle health under the long strala bad
begun to ceuse him concern. The operation was then turned over to
his esaistant, Mr. A M. Biohmond, as at the end of Jume, 1937, with
Hr. ¥sckenzie boing vetained in an advisory capacitys In his supplementery
report of m:mmstlmmmmwwwmmsm
the following accomplishments during his Smeusbesoy frem July 4, 1834
until the end of mm E&‘?;

{zg Peodnead --mm ounces goldw=y343,325,00.
2) Driven 29,209 feet of close timbersd gravel drives--over

{3) Sunk Helvin Main Skatt in rock 276 feot.




.

: g Briven 1,985 feet of rock drives.

(5) Pumped 807,000,000 Imperial gnllons of water,

{6) Drilled &, 734 feet of Keystone holes from surface.

{7) Prilled a;a& reamod 3,208 feet of underground drainage holes.
(8) Installed a modern power station of 550 Bape, which was une
fortunately destroyed by fire on dugust 10th, 1935,
nocegsiteting the erection of & new station with m
increased capacity of 1,000 hepe

{9) Hade s muccessful entry into the ancient “mtm“ of Lightning
Creck on Fsbruary 8th, 1937."

it :h By #Mm that Hr, Mackenzie is indeed entitled to all credit
for a tremendous amount sf high quelity wrk done in thet intervening
tive. The w&m’: admiration for Mackenzie's capecity has increased
pregrogsively a8 e read through the very deteiled reporis of operations.
Incidently there was no lack of emergy or intelligence on Campbell’s
part. Final failure of t’mnmmﬁ&miaﬁm in the polioy toward
& hazard, and Richmond "was credited with am "error*™, A1l operators,
including Mackenzie, in the Lightuing Creek deep gravels had followed
the policy of "lighting the hezard rather then removing it". The
writer's observation stated here is not the remult of study of the history
of the vicissitudes of the Wingdam operation but comes rather from his
exporience and associstion with much more costly and hazardous drainage
problems in the Lake Superior iron region.

4 summery of 1937 operations as givea in the annsal report by

nd, General Hanager, shows producticm of 1,822 cubic yards
of é»; lsad shaml gravel contalning 663.89 ounces of gold wlued
at $20,561.80, (&bout $11.30 per yerd aversge.) IThe direct cost of
mining the sbove yardage during the first six mosthe was $18,77 and
%mzz during the last six months.

‘The Senderson workings during the year (317 days) produced 52,151

eﬁﬁéﬁ yards of gravel contalning 7,305.77 ounces of gold valued at

/4233,640. ($4.30 por yard and 165 cubie yarde per day.) The direct

" gost of mining the Senderson pravel, imcluding all underground costs
for mining, timbering, haulage, hoisting, trestment und tailings dis~
posal, was $3.75 por yard for the first six months and {3.08 per yara for

. the second six months. 4 considerable emount of underground drifting,

‘raising, and noosssary development work was carried outs 1,954 feet of
'Beystone drilling was done during the last five months of 1937. Some
/mgkyumx work by Dr. Longacre snd Dr. Hens Lundberg was dome at two
/ points on the property,~~this to determine bedrock depths and profiles.
% work apparently was unot altogether successful.

‘ﬁ.

i
D .)

During the latter part of 1937 various crosscuts to the deep lead

| :tm the reef drives were drivem preparing and draining the deep channel

for sntry and mianing at various points. Some work in the drive itself
wag carried on with verying results. In all, a linesl distance of
8,175 feet of the deep chaanol was considered as being under drainage
sodtrol. Referring to these decp workings, Hichmond states in his
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report that the channel appeared to bave & width of perhaps 25 %o 35
feot, thet it would be quite orooked im its course, and that the best
gold veluse would be found in the downsirsam seoiion of the channel
from lips 1 shafts He stated that apparently the highest geld values
would be deposited on and in bedrock over mﬁy & portion of the deep
channel. He mentions that while the gs - part of the deep channel
workings seomed to show an aversge of 410,93 per cuble yard in geld,
the downstress w;&m judging by the first 344 yards mined, showed
§33.40 per yard. Ve learnsd, however, by discussing the matier reconmtly
with the engineer who was &t the mine during the oporation; tat the
doop chanmel come down o & width of & feet of barren gravel st om
point and elsevhere widens to a groatest widih of about 60 feet, and
further that the aversge width seemed w be between 18 and 25 faat.

' In 1938, operations and regular mwsﬁ in both the Sanderson
- workings and the deep lead op Melvim sbaflt workings were carried on as
in 1937, Biohmond, in his swamary report for the first querter of
1938, stetes "most encouraging vesultis are belng obfained from the
working of the Belvin deep channel gravel {near Nes 1 downstreem
raise), the gold valmes averaging from 1 to 2.3 ounses por cubic
yard of grmvel and bedrock mimed", For the distance of 530 feet in
the deep lead Bam the No., 1 upsireanm reise workings, and Ho. 1
apstrean workings, H#ighmond estiznted that for an nmm width of
30 feot and when minins a votsl width of T fest, "we can safely ex=
pect to obtain grevels which will average 1 to 2 oumces in gold per
~ cublie yard." He states that for sn additionsl distaace of 250 teo 300
faet of the dowmsirean channel conditions should be about the same.
"This means that in the 780 %o 830 feet length of chaonel sdjacent
to the No. 1 downstress workings we have in possible reserve a total
@i between throe hundred thousand end f owr hundred thousand dollars in
plager gold in the 6,675 cuble yards of grevels 1o this section.”

bmoad fursher aatimﬁea that in the chamnel scotien controlled by
xau 3 and Hos 4 downstream rsises that wlues of approximately half
those mentloned ame mﬁm glve a possible additional reserve of be=
tweon ¥150;000 and §250,000 in the 10,000 cubic yards of gravel in
the seotions He states that in the Wm section beyond Ho, 2
raise the desp lead gravels, the walues have not been sufficiently
encouraging to werrant estimetes of reserves. Summarizing his figures,
Richmond states "we thevefore can estimete with reasommable assurance
that in the Helvin deep channel sc Iar doveluped we bave between
$4504000 and §580,000 in pessible reserve gold gravels, the major
portion of which is ia the area adjecent %o the Ho. 1 downatresn raise~
workingss This 16,675 vubiec yards of grevel should be mined for approxis
mtelr 250,000 including all exponses, possibly st somewint lower costs,

W a very mbatantisl wat&t .

‘heny om Merch 22, 1938 in mea hours* time, sll of this Giffi-
cult and expensive preparation for mining the rieh deep lead gutters
was wiped out by the flooding of the workings with weter and slum. One
of the dovelopment raises off the deep lead broke through imsto old
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apandoned workings above vhich empticd their "lake® of dlum into the
new workings. Then with the old workings suddenly emptied, subsidense
took place, frectures ran to surface, water of Lightning “reok came inte
the workings end flooded all of the deep drives and new Helvin shafd
opsningss It was twe hours after the btreak below befors Lightning
Creek, at a point neor the 26" bore hole, flooded into the caved
 grounds The water gradually came up %o within 8 feet of the Sandere
gon workings and was there halted by emergonsy pumps. These, taking
out 800 gellons por minute, kept the Sendersen workings dry end mining
was continued there for asveral menths in the sowealled rim gravels
while deeision was being mde as to what te do abeut; and how to
finance, mmmmw the main of deep part of the ming,

‘ ¥re Richmond msentime carried on produstion in the Senderson
workings e few months ungil it ocould no longer be done at a profit.
Then all operaticns censsd end ell workings slowly filled with water.
There bap been no activity wn the wwﬁmﬂ the selling off of
-equipment, aince that tim

@ guite AgFOY thet #imm&ag of the mmﬁsg and uawatering of
the mine (in sccordence wilh dertain restrictions impesed by the Be Os
Eine Inspestor) must have been a 4ifficult task to attempt under the
war conditions thet prevailed in Znglend in 1988 and 1939, 1t is stated
that My lackensie m«w&bﬂm, #till having faith in the values snd
wm classed a8 "reserve” in the deep lead, msde a determined but

nancgessiul effort-to finance re-opening. also, we understand, $he
mssm: Government set up berriers agalnst withdrawal of funds fren
Zngland exoept for war purchases. These are mow in #ﬁ'sm

. Ban Li

#nile in amm Columbia maﬁ; the nitw agmt an hour with
Mre Righumond, laet operater of the mine at ¥ingdeme Richmend now has
a subsiantial consulting mining engineering prestice in Vansouvers
e was pleased o anmw g the writer*s questions about conditions and
operating problems at “iagdame Rvidently he has had ne reason %o cbange
hig mind about the mﬁuau and velues contuined in the deop lead in
the Melvin Shaft workingas, and he made no disparaglog mmm of any
kiad am\m the property. _

MW% STATTMENT OF GOLD R
mama EM& CONSCLIDATED GOLD mm ammm

ﬁm%ﬁ ﬁm : MELVIN MINa

FmID  guNGSS  VAUB§  ouioES Wm§  omom v
mm Year u.m.a 76 67,80 p e 24982  TMBT.IL
6,800,1 241,141,90 - 6,800.1  211,141.90
o 703058 225.156,58  667.0 21,200086  7.072.8 264 359,54
Do 8,687, 204,997.35  419.4 ,m.u 7,046,5  218,046.84
Toaple 30 1,930.6 59,474,388 1,930,6 _59,474.33
Total 25,474.1 ’3‘3‘;%5&4? 3,08644 %gﬁﬁﬂh“ 3@;%5*5 819,205, 94
e s 5 : - : e it ;

Averags per og. §50.61 %ﬂwﬂ §30.84
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_ 45 the geology of the Cariboo District has besn covered in
mwaynmm ga.wm,a few pertincni details of the placer
geology of the Ligt Creck drainsge must suffice heres

 Ldgh Cresk valley proper iss pre=glacial (quite m&y
late ng

stream that outs scrogs the strike of old schiste end
argillites (said to belong to the Pre~Cambrian Cariboo Series as well
as Mesosoic rucks) which ere gold-besring. m;atmsswmaa:
quarts lode mizes and prospects of the district.

The may m filled with goldebearimg glacial anwim, much of
the gold deubtless coming from reasonably mearby sowrces. This glecial
debris was rewworkod--perhaps several times~~by glacial sireams, and
the pold conceatrated in the lower or bedrock zones

For clarity,; we may divide the history of. Mm and gravel
&wm&tﬁm and mmﬁ gold mmanmﬁm in the walley into three

1. Pro=glacial oreosion and early glacial rhmit&m -
2, lLate glacial erosion and deep channel aum 2%
3. Bevent partial filling of wmllay. :

mw may be depleted w maum wewsmim a8 mnm:

Prowglacial wmﬁm
surface

- B RSt - wﬁtia mm wmtm
T ———.s en bedroek. :
: Uendition before first
filling of wvalley by
glecisl till aad debris.

Faystreak

mmwm erosion
aurfage.
inter-glaciel gravel that
TN iz gold~bearing also.
Pak=girenks

Gravel fill folle W "peep 1ead” or channel marking despest
congentration in deep glaclial erosion, and conlaining concen-
lead. traticn of both pre-glacial and inter-

glaeial guld-boaring gravels.



! Stage 111, = Present condition.

D\ /7 Glump mim-ﬁawmem
e - gravels ‘hunging' on
inter~glacial — e | valley sldes.
gravel removed By RN

late glacial or N 4 ;
recent eroslon and £=”. 01d Rin or Sandorson type
concentrated malinly A gravel, medium gold values.
above bedrogk. | Rich gold values in "“deep lead”,

 During Stege 1, there was bedrock condentration of gold across
much of the then bottom of the Lightning Oreek valley, ®ome of the
gold was from normal erosion of the mearby schist mmd argillite series
and the concentration was mainly right on the bedrock, After the
valley was filled in part by the first glacial debris and outting down
and reworking of this glacial till took place, eroslon, judging by
exigting evidence, carried down %o bedrock in someplaces but net so
deep in others, gﬁm we may have (and do have) a bedreck gold cone
centration and (looally) another in the gravel some distance==20 or
30 feet~wabove. In such cascs, the bedrock "pay" is apt to be pre=
glacial snd the upper "pay” glacial or interglacial,~wor, obviously,
both cen be glacial, the upper pay representing a later period of
erosion and reeworking of a late glaciel fill., In any event, the
goldebearing bedrock surface of Lightning Oreek flat as vepresented by
Stage I is a most important feature in the future economics of the
properiy, and may easily produce more gold than the deep or pubsequent
channel, : y

Stage II, whioch consisted mainly of a rapld cutting down by a
later glascial stream %o a polnt 60 or 70 feet below the former bede
rook level, shows the formation and gold concentraiicn of the "deep
lead” or deepest present chanvel. Into the deepest channel went
most of the gold contained im all the sediments cut and re-worked
aboves Remnanis, however, of the Stage 1 bedrock channsl were left
as "old rims™ of this new and deeper channel. It would normslly
followe-and such probably is the case~~that where the old rims are
gons, the deep channel should be richj end conversely, where the old
rims remein as broad areas on either or both sides of a narrow,
deep chamnel, the latter would be leaner in gold content.

The rapid erosion of Stage 1I must have had a definite ceuse,
‘and of this there seems to be some acceptable evidence. It appears
that Lightning Creek at one time flowed out to the north through
- a low divide called Beaver Meadows or Beaver Pass, a point five o
© six miles above Wingdams This diversion was caused doubtless by
gleclal lce jamming the pre-glacial Lightning Creek channel just
below Beaver Passs Later, very likely because of another ice jam
condition in what is mow Beaver Meadows gap, the waters of Lighining



Oreek began pouring over to¢ the west into its former chennel and
began cutting down mere rapidly (Stage 1I ercsion). Another equally
plausible ceuse of the Stage LI erosion is thmt due to slight uplift
and the increase of pastwtowwest mmnt, Lightning Creek, starting
at its confluence with %am& imr% may have cut down repidly
by head erosien, effected "copture” of the upper stream whish

imt time was baing diverted-to the morth thxough Beaver Pags.

m result below Beaver Pass is the same in either cases

Stage ILL is the present stete of affairs vherein the am;!.m
valley has been filled (%o an WW mm,} subsequent to
Stage 1L, end then eroded dowa by the meandering, back and forth outting,
of the presont Lightning Crecks Jhe Intter now Lows through the
stroan valley st an elevation of same 160 to 170 feot (at Wingdam) above
the bottom of the deep lewad or richest chamnel, and 100 %o 120 feet
ebove the "old rim" (Sandersen Mins) concentrations o,

During the dﬁmﬂ%m periods following both Stage I and Maga IX
erosion,; there were deposited im the Lightning Creek channel; thieck
beds of vory fime silt or muds In our opinion they sre deposits in
eddics or buckwaters formed by intermittent blocking of the chanmnel
© by late ice or by slides of gravel into the chansel from the wlley

- slopes due to undercuttings These loanmes of mud or fine silt and
glacial clay are now called "glum" and have been resjponsible for
many (perhaps mes$) of the mining difficulties en Lightning Creeks
‘The "slum" when filled with water "runs" through a crack; orevicey
drill holey or aluemt any opening through which water will pass. .It
is necessary then to taim great preceution againgt breaking into
these "lakes” of slumi “hen druimed of water; the materisl stands up
woll end is seid to present no diffieulty to niningf Only dreillipg
tan determine in advance the location of the lenses of slumi

-~ @eologic processes have caused the g ldebearing metamorphic
rocks of the distrioct to be "mother lodes" of the first important
gold concentration (Stage I)s Further analogous processes aided by
glaciation bave converted that concentretion in part into @ mother
lode for the "deep lead" vossentration,~-the lasgt important ones
The geclogloe pattern is now ressonably clear; at least in the portion
of the walley below Spaver Fass; & section some eleven miles longi

Above Beaver Pass it is uncertain that the late {Btage I1) desp
londs exiety but it is koown for a certainty that very rich pay-
streaks on bedrock 2o I bedrock profile) have been mined: Im
fact; one is being mined now at & point a helf mile above Stanley,
3&3*& m the upper snd of the Lighining Creek holdings:

It is mot clear why the Wingdam
& point gome twelve milas below Stamley, = - :
the deep channel concentreiions myu i.'e was because at this
point the valley nmerrows %o a matter of a few bundred feet between
the toBs of wmiﬁa uill slopes, and the old operators expected a8




consequent enrichment u: the mﬁﬁami channels Drilling shows
thet the valley oonstristios at ¥ingdam is meisly topographic and
that the bedrock profile demonstrates s normal (1000 feet plus)
width between back rim limite., “eoginning about two miles below =
iingdam, however, Lightning Creek a&m Mum; into & eanyon for
~ %wo or three m&m

4% any rate, there does not appear teé the writer te &a my
sound geologic reasen why sny partioular point slong the prasent
holdings from thelr uw&ﬁn&t near wmﬁ éam%apeima :
gouple of miles boluw should be -,;;;m agly more favorable

- for gold concentration tm any other pointy Some of the brosd "bays® *
along the valley above Wingdem present mm yﬁ!ﬁ%ﬁ-ﬁ%ﬁ for old
rin goncentration of the Saendsrson type, which may essily be shallow
snough 4o allow siripping and mining from surface, rather than h:; .
underground methods. 4Also, we belleve thet in saoh broad i
of the valley, geophysical metheds (perticularly ‘resistivity®)
may be used %o cutline the bedrock profile and therefore the pre=
drm w;i' old rim doposits and doep leads, in advanos of actual

* {see photograph pages 65, 66, and 67)
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digbricte Without gL 33.1 &t th& W mm mm iﬁ&% W ma
many years m. is the writer's opinlon it has never been thoroughly
understood by the former placer mine sperstors on Lightning Oreeks.

This is probakly because those operators, being placer operators withe
out long experience in hard reok underground mining, fall tc¢ recognize
that the deep channel mining on Lightning Creek essentially is standard
txmarmm miniag a difticult water problems It iz virtwally

“a motal mine under & -n, In other mining vegioas in a similar
setup the operator wxﬂ& Tirst remove the lake~»if possibles On
Lightning Oreek the operators always fought the lake with tho latter
literally hanging over their head at all times. %he "lake" in this
cage iz Lightning Creek; the slum problem will be tm up later.

It should be perfectly plain mining lsgie that vhen uncoasolidated
gravels uve nined from horizontel slices at a depth of no greator than
150 feet, some subsidence of the overiying ground is apt to otcur es
supporting timbers rot and refuse longer %o hold the welights Subsidonce
causes frectures liat sormelly go o surface. If no water is present
in the ground that subsidos no hapm will come. If water seals of various
kinds between pedimentary formeitions of warious types are present, these
seals will be brokens. I1f in sn extreme cape, as on Ligbtning Creek, the
impervious bed o Seal belowa flowing stream is broken by the tfmw
of subsldence, nothing lm digasier can results

Cortain fects must be considered in forming s plan %o ¢ope with
the draimge problems *he beds ¢f shreams normelly are silted water
tight, Let ug assume that Lightning Oreek im a normsl streams 7Thers
ig of course at all times gome little mew through the bobttom of
stream beds, but it is very slight indeeds ¥hen a streame-lLightaing
Creek~~ig at flood stage and its water spreads out beyond its normal
compase, the seopage into the underlying gravels is very much inoreased
because normally only the very stream bed itself iz silted %ight, In
addition, waler enters the gravels of the main chennel by rein and by
the soaking in of melted snowe 4Lsoy in e valley such as Lightning
Cresk, water flows inte the tep sravels to a certain extent from tribe
niary sireans and some comes in from the higher slevations along on
the surfade of bedrook and finally the bedroek itsell almest invariably
makes some water. It comes tiwough orevices and faults in the country
rocks

There sre then two main sourdes of water that must be taken care
of or guarded sgeinst in mining chennel gravels: nawmely, 53.) the water
in the creek-=or from the ereek, and (2) the water of the "country”,
that is, the ground saturation from yearly and seascnal wﬂsﬂatim
and all other sources.
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In Lightaing Creek Valley the "countey” water is & continuous expense
that will always have %o be met as a part of the owrdinary mining expense

and toohnique. ¥he water of Lightuing Creek itselieézcopt the aboves

montioned exoess which "spills over" inte She valley gravels at flood

stage, 48 a faotor that always has been not paly the source of great

ospense bnt a continuous hasard to mining safety. ¥Yhis nced not be the

sase in the writer's opinion. %o have llcked the problom elsewhere,=--

a8 in the case of an underground mine where the workings were roudered

unsafs by a lot of water coming in $fhwough the cove at ledges By driving

a drainage drift in country rock all §hae way arcund the surface cave,
drilling "npper™ holes through the ledge into the gravel and catching !
the gurface water before it ran down into the mine workings, the hazard

was removed. Almo, many thousands of dollars in pumping charges wers

saved by catohing th& water bafore it veamched the bettem of the mines

Where underground mine workings or ore bodles are near sitresms or the

edge of lakes, it is standard practice whers poselibls te diveri the

streanm or drain tbe lake, and these expedients have been employed in

. pumercus casess “hy it was not dome on Lightaing Greek is not olear to

_ In ouy opinion, no sound mining prograsn can be planved in &Mh@t

the Pim gravels (Senderson) or deep chanmel grevels without first

meking adequate and sepsrate provision for handling both types of water

sources mentionsd sboves We think that fluming is the only solution

¢f the greek and that with *-tha ereek undey complele control the chanunel

pravaleethat ia,; the "country’=-cen be dreined and kept droined of its

- mormal saturation without undus expenses No helfewny joby however, can
Ye made of the fluming of the creeks 48 the leugth of the L: :

Creek cheannel should be nmimed snd the "country" drainmed by se&‘hiemﬁ,

the cveek should be fiumed in sections of egual or groater leagth,

in this case ome or two miles at a times (See cost of fluming pp 37)

In our opinion it would not be leasibles %o resenter and try %o
mine the half million dollars in gold estimeted as lyisg in the deep |
ohansel of Lightaing Creek at Wingdew in the vieiaity of the old worke |
~ ings end yeef drives of the last operatorss Ullimetely with g sestion !
~ of geveral thousend feet of the oreek uader controle=iz & flums-=and i
 the same section of "the country” dreined, the deeop load might be minedes
 probably could bs minsd=~with relative euse and comforts However; %o
#tart at this time to mine the rich deep ehannel at Wingdim would re=
euire fluming the oreek, draining "the ccuntyy"; then ginking & new
sheft two or three thousand feet down the channel; and stertivg & "brand
new” deep channel operations % thax:t it wuld probe¥ly require a year
of pumping to drain "the wmtry + “*het spparently is JusiSfleds

New, ag to draiming the mn of slum that “hang® wp in the
gravels, we heve a seperste problems Frankly, we cannot determine
. from ﬂm record of the former sperations whether or no® the slum lenses
can be drained of their wa gontent a¥ sll. Possibly they camnot,
If they can, it will be fhrough complete and systematic deainage of




"the country” by sections gmmt#?r to mining; if they casnct, it is

possible that they can be "removed” in to%o in some instances. ZLhelr

position and elevation must be determined in advance by drilling. ‘hen, :
when one is found to lie fatrly dlose %o the deep channel gravel, churn o]
drili holes from surfece may be drilled right down $hrough the slum and

on into a bedrock drift previously drives for the purpose. Vith sump

in and sinking punp facilities ready at the coller of the shalt there

should be no embarrassment from a self-induced vun of siume This, in

fact, might be a govd way of rapidly draising "the country” of moisture.

The water level in the ohurn drill holes can be messured at sll times,

and they can be punchod out and opened whensver they plugs

~ Where glum beds do not ocome down close to the pay grevels, it may
be found unnecessary to drain out the slumj where they come right to
the top of the pay, 1% mm doemed inadvisable to mine the ground in
the immediate vieinity. Vaveful churn drilling and examination of the
drill cuttings must at all tiwmes precede and be a gulde to the nining
operation. 4

ype of Gravel + Although the writer was unable to get uaders

ground inte the wrkings of the former oporations at Wingdam, conslde
rable information is available from mrfece observations and from records

a8 to the mture of the gravel from top to bottom dlong Lightning Creek.

Conmidering e vertical section of the deeper parts of the channel
where bedrock ig at a depth of 150 or 160 feet, onc encounters at sure
face o few feel of svile, sand, and new alluvium, and then a series of
thick, alternating bedy consigting of sand, elay, gravel, boulder
gravel, and "sium’ to a depth of within %ten or filtcen feet of bedrock
as a rule. Oometimes the slum bed is absewt. 411 of ihe above material
would be clagsified as "light" and for the most part presents no
special difficulties in shaft sinking or churn drilling, ascording to
our informations One ococasionally strikes in the gbove sediments a
boulder the size of a buoket or tub, bul usually nothing large enough
seriously to hinder dpdiling. Thepe 18, of course, as a rule a nest of
fairly heavy boulders along the presont chennel or bed of Lightaing
Ureek representing vemovsl of lighter alluvial wagh by flood erosion
in recent times. The material reforred to as "slum“~~pot soen by the
writer=~is said, a® previcusly siated, t¢ be o water-laden milt or mud
garrying fine sand which "runs” slmost like quicksand and is one of the
hazards in mining and sha it sginkings - : ‘ -

ine botbom gravel in the "deep lead” or rich pay ground is "heavy"
and bouldery. 4lso in the Sanderson workings of the rim type of grevel,
it is recorded that the miners took vut 2,73 halfeyard mine cars fer
each cubic yard of gravel im place, and in addition all boulders larger
than a football were “gobbed", tiet is, leit in the minedeout slice.
It is said that in extrems casss a phase of the bedrock gravel would
look like a eresseseotion of a pile of sgge with only the lateretices
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filled with finer materisl, and it is sald that in many cases boulders
were gobbed back inte the empty slice %o a height of within a foot of the
top lagging. So the swell of the ground is quite large indeed, 7
boulders themselves are of agsorted %ypes normally found in the glscial
drift and ave said o be mainly hard and unsltereds Boulders the size

of a wash tub are common near bedrock, we gathor. Jhere is record of

one that messured 22* long which epperently is the rare exception. No
unugual diffienlty in advencing the slices because of inordinate difficule
ties from boulders was experisnsed acoording %o the deseriptions of the.
last mining operations

It is the writer's opinion that areess will probably be found in the

 shallower or rim type of deposit where it may be feasible %o consider sere

iously a stripping operation wherein all top gravel and overburdes would
be cast with a lomg boom shovel or draglime, and the lower pay gravel leaded
out inko ten or twenty ton pueumeticetired w trucks to a waghing
plante Dpilling of any such sreas would detewmine the feamsibilidy of
such an operation in advenge of spending any considerable emount of
moneys It doem not appear that the type of mm or amount of boulders
would preciude such a plan of mining.

Type of Gold = The gold recovered in the “m# lead" and Sanderson
workings under the old opevation at iiagdam would be desoribed as "heavy”,
but wot mﬂimm; "soarse™ or miggety. Ploves welghing more thau one
penayweight are said to be fairly veres A great deal of the gold comes
in colers welghing of the erder of 1/10 of s cent 4o one cents The finge
pesa is 910 to 915 judglag by mint returas we Sew covering mere than one
hundred thousand dellars in shipuenise

Tho writer visited a new operation in shavgs af e Alirved Brown
which is locsted roughly fifteen bundred feel ubove the upper or csastern
limit of the Lightning Creek property. Brown recently sank a shaft to
bedrock and is drifting at the moment in & very highw-grade gravels A
pan taksu from one of the ocare of the bedroeck concentration showed wash
gravel and sand mixed with angular fraguents of the schist or argillite
bedrooks Instead of panning down the gravel in the usaal fashion, we
fingered through the materisl picking out fiakes and hewy eolors that
wonld woigh up to a guarier or hell pennywelgid,

Hot much flowr gold cccurs on Lightning Creeks Although the gold
is flaky and flattishy it is "heovy" and essily ssveds It is bright in
color and amalgamates veadily with quickeilvers *he latter is usod only
io the head secticn of riffles ot Brown's aparation, From tailings
tosts at the old Vingdem operation; the operator caloulated that an un»
usuelly high percentage of golde-of the order of 98%=ewas being recovered.
It ig the writer's opinlon that a recovery of probably 95% could be exw
pected under the existing conditionms, where deily yardsge is relatively
small and where recovery apperatus is pletionary snd san be built ag
elaborately as is desireds
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in the Llghtnir _' T 260tL : ; ,:.13 to w,
grodus a!:mrm%ﬁhnwmaw &&ﬁtwlmwxmwmm
quartz operations at aurmmm ami elsawhare, After talking to the
last operator gt Wingdam, Hry Richmond, a coumpstent engineer and smart
operator in our opimien, and aﬁwr m&m various losal inguiries, i¢

is ouwr belief that s good sucleus ofy say, twentyeiive satisfactory miners
“gould be obtained with no great dilficulty. If a substential operation

 gots undor way, it i likely thad additlonal good under=ground men would

ke attracted kmk to tbe properdy bacause of the mﬁiﬂmﬁwy living,
housing, and wrking conditions ab Wingdaws

‘The winers are mainly native Sanadizgs rather than foreign. This
has been a wining distriet centinwously for Ywe generations so it weuld
not be a question of importing miners Irom the ocutslde end teaching them
badrock drifting methods. Mimers in the Barkerville district recovive
?ﬁ.ﬁﬂ 10 (600 por day at present with muckers recoiving 45 %o §0 cents

},; ﬁ ” g , "‘.'f'f’. alillity ., Cinge tﬂﬁ 57 * t.‘
‘ Prepont tite sa “War am T1on8, mining nachi: '
mm a1l kinds is §osress m«mw nave imcreased at least m m m
moat part since s year Ute

Living papenses at m@ﬁm are reasonable st present. The cost of
stayle foods and vegetubles gseems %o bu elightly less than in the United

- Statess The storeksepor will board and keep miners for £1.85 per day.

Diesel oil in quantity costs 174 per Imperisl gallon delivered at
the propertys CGasoline retails for 40 per Imperial gallon in Quesnel
end doubtloss would be e Little less if purohesed in bulk et Wingdam,

#ood for fuel costs about %s.w per cord, Round, peeled mine time
bers 12 to 16 inches rim mm oost BF por xw foots

Both Americen snd Canadien or Saglisk brends of machinery and equips
ment are used in the distriot. The Oexadian law sxempts placer mining
machinery from customs duty, but 3t is our suspiclen that this reguwlation
applies primarily o dredging equlpment snd might not spply to surface
stetionary equipment to be used in connection wﬂ.ﬁh undep=ground workings.

At the present %ml the rate of exchange is much in faver of the
American dollar. One dollar in the United States money now brings $1.10
in Canedian money. The oopts mentioned above and in this report unless
otherwise stated are ell in Upnadien money and must be redused by 1/10
for comparison with th Staten costs of siniday itens.

ght Raten » Freight ratep on supplics and equipmont from ’Ew
oanel by mﬁ.m 5%,5 $6 ¥1.50 por hundred welght or {16 to
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The purpese of the writer's cxanimstion and of this report
was to determineg for his client whether the property justifies
gorious further congideration as & probable future profitemaker,
and if s0, what steps are justified in the light of ﬂm&%maﬂ
found oo m waﬁu“wf

This, thm is a mﬁaﬁr ﬁahm& ﬁreuuimx m;mﬁ, rather
than & complete operating report. The latter will be required if
favorable results aﬁtﬁm the carrylag out ai the progrom rocommendeds

Minor details sd to exploration, mm, and general cperaticn =
ma m ramna of efforts to oaleulate the goste thereof down to
g fine line » bave been vmitted for lack of pbint at the prosent
astmm wa mxm ere believed to be wttm&wﬁy

fmm»

Any vmur detsiled cost csloulations night be rondered absurd withe
in e matter of months, or oven weeks, by rapid changss in costs of

-supplies, labor, snd machinery (and even the tax situstion) dun to

the present war conditicss end inflatiosery trends.

A progeam for development of tm- wﬁwﬁy is NWW&NK -
one that is sufficiently elastic to sccomodate changes in oubside
costs and evonomic festors, as well as changes in wine operstion

and development made asdvisable by the encountering of unforagen

e¢irgunstances and conditions.

Begsuse of the large size of the property, the large gross
gold content, the comploxity of the opereling problems, and the
netessity of a rather comprenensive develommnt progrom, the writer
has felt obliged to gv inte much move than ordinery @M&ii in
presenting facts and comment in this repords




§30 per ton« From Suesnel to Wingdam by truck the rete is mbout §4.00
per tone $§o; for the rank and file of mining material and supplies in
lass than earload lots, & rete of $30.00 per ton (§27.00 UsS. at present)

- is satisfactory for use in caleuletions. Ve were informed that one

party with heavy diesel semistrailer squipment is yrepared fo haul bulk
items such a8 mashinery from Vansouver direot o any mining
property in the ﬁsrﬁ.m for & mmma Mm aver the ahwe e
tioned figures . _ |

. Slimate end Weather Conditions = %o the statemsnts made under
"Climate” on puge + be said thet the severe winler ﬂma
and gix faw of snew at ﬁm would in no wey prevent a yeare-around
udergronnd mining operations It would he necessary, of eam*sm 'k# ﬁwx
up in the fell with steple mapplies such as woud, wine timbers, fuel

oil, certain foods, etes Surface drilling end m&a&aﬁm should by

#1l mesns be dono in the sumeer and fall peasenss The pumping problem
is rmch simpler during the winter than et ony ofler time of the year

a8 the scepege from surface iube the gravels is aluost nils

- Skaft houmes must bo hested in winter as the gold recovery equipe
ment 1s housed near the hoad frames Ko unusuel difficuliies, except
for short periods, shounld be experienced fyvom ige and loy amﬂ&ﬁm
if propoy plamning is carried out and precustions taken.

In the event it were found prestical %o mine some of the rinm
gravals by open pit methods, olimstlo snd seasonal conditions would
have to be Gaken very carefully inte account. 3%:&39&% M mmm

in winter and mining of the bottonm gravel would be impossibl

of the necessity of thawings

Spasonnl conditions in goneral will heve Lo be carefully watched
on aocount of their relatios to the smount of water ssturation above
the gravels in the deep loads. After areas are mived, the timbers will
save most readily when the overnsad weight is increased by water sai~
urations Subsidencs of the ground brings ¢recks to surface and ground
water fuanels imto the workings. ¥hus ualess the oreek is flumed,
areas away from the present oroek bed should be mined inm the sumwmer and
fall sessons,

narged " ; :m mmﬁm wmh mma opevas
tﬁ.mu -&% tkw mm'k ﬁmﬁ, mm the property is idle, the fee lfar
nainfaining the olaime of the company in good standing amount %o about
%&;ﬁ%m per yoar 5 Canadian money.

The follewing fees are taken from Schedule 4 of the pamphlet
pregented o the writer by the Gold Comsissioner in Barkerville and
mﬁiw “Regulations and Teriff of Fees, Rontals, and Charges Under
tm YHater Aet, 1939%m




&Prm*m few, payable on The QIaFiIY; mma for:
1,6@&11&&whwmmanagu”m*ﬁn*» 2,00
And for each additionsl 1,000 gullons or fractien \
'&mﬁﬁfmﬁyﬁ*ﬁﬂwmﬁﬁﬁm#nﬂﬁgw «50
m;\. ranml,, payable on the quantity sllowad:
: 1,000 gallons or less per day » » « = = = = » = » » « 1,00
&aé for each additional 1,000 gallens or fraction

Ma‘w%nﬁmm*aﬂﬁmmﬂ*ﬂﬂﬂ* «25

Application fee mﬁ&s ﬁﬁ the quantilty applied for:
10 cubic mwm«m&w&sﬁ wm e s s m e 210,00
Apd for sach additional cuble foot or fraction
mgg suopnd Hﬂﬁﬁﬂ“ﬂﬂ#iﬁ#ﬁ*ﬁhw
Annual rental, payable on the quanbity allowed:
mmaaﬁwﬁm&mdwmww*mw**m««*&%w
And for sach additlonal ocubis foot or fraction
thereof por second = » » * S e s w0 n = & = & 1,00

by the mem, ,4 ‘
!‘W 1,000 horsespower or loss, per horsoepower = S

And for each additional horsempower up %o 5,000 «25
And for each additional hopscepomer over 5,000 » «10

Eisimn applicetion foa = 4 =& e m e et aasn 5,00

A further fee mm& %o one=fifth of ihe epplicetion fee shall
be paysble by every applicant six months efier the filing of

' his application and & like fee every six months thereafter

until the application is refused or the licence issued,

Apnual rontal prior %o the operation perioed, payable on the
horse«power ¢stimeled by the Comptroller: _
For 1,000 horse~power or less, per horseepowoer = « (0,15
And for emsh additlonal horsespower up %o 5,000 < o 10
: And for each additional herse~power over 5,000 - « « 05
Annual rentel during the operation perioed, the greater
of the followingi=
1) 4 sum equal to the anmusl rental payable prior
to the gperation period.
(2) m aggmmta of {(a) the sum resulting from
tiplying the estimated output of the power
y;}am in horse-power years by the sppropriste
rate per horse-power year determined under clause
47 and (b), the sum resulting from multiplying
the estimated quautity of undzveloped power in
horse~power by ﬁ pentse

Thore is an additicma) fee understood to be 40¢ per thousand
board feet for timber removed from Crown lands.




It is our understanding that when a mine operation is sterted in
Bpitish Columbia with funds supplied from outside the country, all dive
idends that ascrue from suoh operation may be withdrawn from Canads
without restrictiony that, however, the origlnal capital investment

brought in cammot be withdrawn; that a flat two percent tax on gross
value of gold produced is collsctod by the Dominicn Covernmenti that when
a mine ovperation is started im British Colunmbia, the jgperator is relieved
from normal taxes during a development period of not Bzceed three yearsj
and that » ps yet at leest = there are no "excess profits” taxes in
mmn ﬁembia comparable to those mow current in the United States.

- Thers are Corporation ?mn (mtxs a1l of which we & not quite
familiar) levied by the Provineial Ypyernment , but we are under the
distinot impression, gained from talking with persons having mine opere
ations both in the U. 8. and in British Columbisa, that in "B« 4" the tax
gitustion now is less omerous than in most mialng aﬁaﬁw of the U. 8,

4 Uold Commissioner in B 0. has considerable latitude, and, accords
ing to the writer®s obsorvatlon, is a mest rospected individuals The
 pregent inotmbent im Barkerville is 11y regarded by miniug people in

the Capiboo Migtrict. The Provinolal Uovermment meintaius s mines ine
spectlon service mainly far the wwa« of ¢ompelling obserwance of safety
regulationss This need not embarrass any sound apamt:}r-

‘H@._ga » Miry Bryant, the %old Commissioner, informsd the writer that
all payments have besn made on the Lightnisg Cresk holdings = grant #1077

and aong 69 olaimge, up to November lety nineteen forty~onej that lease

on the claims runs for twemty~five years = if all regulations are met =

from December, ninetean thirtyefive. Work on the 69 claims is recorded !
to nineteen fortystwo. Anmual Yomindon snd Provincisl texes on the
Lightning Creek property are understood to totel about sixz thousand dollarg, S

While the writer sssumes no responsibility legal or otherwise for

the statement, it is his opinien from perusal of reports and doouments,
and discussion with the Gold Commigeioner; that title to the so=called
"Lightning COreek property” covered hy this report, is vested in the
Consolidated %3.& Alluvials of By €., Lids, and thet they can negotiste
for and convey rights to the mmﬂyn They beve given an option, dated
20th September, 1940, to Ool. . 3. Piper as lesses, wheraby he agreed to
develop the property, make certain payments, begin work on the premises
by Jamuary 5, 1941, ete. Inis option was extendsd for ninety days as to
the time of toking effeot of ssoh of the points im the original instrument,
on 27th November, 1940, Uole Piper (judging by copy of documente-not
certified) on Jm 6th, 1941 gave an option to Cols Jo Moller (the writerts
client) conveying the right to sssignment of the original option of 20th
September, 1940. (Thet instrument wes an operating lease sgreement giving
MM am&usm aﬂsm#w cam:eal, he % turniah operating cepital, beo—

sbursed-for same befers srefits, and profits div&ﬂm 60% to lessee
m m:a to Mawr.} :

Wi offer no opinicn a.a to whether Ccl. Piper can or camnot deliver a
satisfactory lease to Cel. Naller, but since, as this is written, a con
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forense is planned between the Sesretary of Comsolidated Gold 4lluvials
and the two psriies to the last opiloen, for discussion snd possible

- changes in certain deftails of agroement, the witor refors to bhis ¢lient
the matter of sesurity of option, stating me&y thet a doubt exiats,

- The writer foels mmtw sonsidepation of Geteils, wiza,
and schednle of peyments under the leeses~the origlnal lease agroement
of 20th mmm, 1940 18 in gm&i & fTalr working agreoment,

Type of Badrook < Sohist and argﬁ&m both ug a rule ma&mb‘iy
goft Torm the Bearcok for mest of the leagth of Lightwing Crecks I%
is stated that m bodrosk 46 move altered sad oxidized in the deep
load or most recont channel than 1t 1s oa the old rime such as in the
Sgnderson ming workings. In the latter plese, bedrock could be yﬁ-md
by hand wigh only cocasioml use of powders aﬁu a patter of fact, from
1 to 3 feet of bedrook was wusually tsken in the slices, partly heam-
it was sesier to handlc then the grevel and boulders above, and partly
because the zold carried into the bedrock tlat fare

- Ina mwgha portion of the Sanderson mine workings in the
‘rim deposits, & clay bod or other sompacted layer was used for bedrook
where the pay atmk was off bothon.

It is stated thet in the deep rsef drives at iingdem, even at a
distanoe of 50 or 60 feet below ledge, the schist was wfﬁ enough
to aaﬁaasitaw mur Simberings

For an open pit or even a mg@ operation; the bedrook condition
on Lightning Cresk is favorable slmge 4% s zwi‘ﬁ.
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JAead” Practice = It is well to desoribe brisfly here the
ingtralian deep lead 'yn-mat mining as Mre De Compbell Mackenzie inw
gtalled M ut th wine at Wingdam,

The main helsting end development shaft is sunk in the rimrock
at some point epposite the known deep obannel outlined by drilling.
The slevation of the bottom of the shaft must be 70 or 80 feet at
least below the slevation of the bottom of the deep lead channel
opposites 4 shaft station is oud and & slunmp for water stovage pres
pared below the elevation at the station. Then s crosseut is driven
at an elevation of some 40 fuet under the desp lead itself this
orossout, of sourss, is in hard bodrocks "Uppers” sre drilled st
frequent intervals mm the advasoloy erossout to outline the bede
rock profile of the chamnel and at the same time to provide draine
age of water fyom the amax itselfs Then from this main crosseut
a stecalled "uain reef drive” or rock drift is drivea undar but
reasomalbly near the deep lead or chamnels At intervals of one eor
two hundred feet valses ave put up % a point a few foet under the
elevation of the bottem of the channel and short crosscuts driven,
keeping holes ahesd at all times for dralnsge and safety. ihen the
channel is dellnitely located, flat dralnage holss are faaned out
flatwise $0 acoomplish additional draisage pointss The reef drive
itself may be continued a thouwaund or more foet in s0lid rock im
this manner for the ppincipal purpose of draining the deep channel
whioh cannot be safely mined while it carvies its "lake” of water,
Pomping o entinees at the sain shaft for a perdod of months while
the hydrostatic pressure of the water in the ohannel is measured
in the numerous drainage holes from the maln veef raise crossoutss
As drainage continues the waler pressure diminishes as the water
table in the over-iying sravels settles lowyr and lower toward the
bottow of the chanuele Uhen it is deemad safe to enter, the chanasl
the orosseuts at e Top of the wuises off the main E‘%ﬂf drives
are continued imte the channel and a lesd drift in gravel is drivenm
right up the channels In actual prastice wheve drainsge of "the
country” has heen effected to s satisfectory extent, this leading
gravel drive is kept in advence of the wein reef drive (which is im
bedrock) and serven as & pilot drift.

Obvicusly all of thix developuent wark is im wet grousd ond
the work in the deep lead itself is ﬂﬂﬂm&‘k«*m move $0 in proe
portion to the water in the channel.

In the mals weel drives on Lightning Creek the bedrock is
understeod to be remsonably soft and oxidized so timbering and even
double timbering is required. In the gravel drifts in the middle
of the channel where the gravel is not cementedw-=and it uswally is
not at Wingdem, advange is accomplished frequently by lresteboards
ing or spiling, or beth, Following the placing of each timber set,
the caps are bridged, spiles are driven, a false set put in, apiles
are driven again, & permanent set is placed, the fslse sets removed,
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and the process repeateds Obviously both top and sldse muat be close
laggeds Permanent timber gets are mw at throe or three and mwm:‘
foot centerss

The gravel is removed by slicing each way from the center gravel
drift, the siices being sontinued to the rim or channel edge ("shoreline”
in Us S« terminclogy)s Yhere a desp channel is narrow as at Wingdam,
say, 15 to 30 feet, it is Llikely thet the Weleh syston {awmxm
ing to our Americsn Longwell system in coal mining) could be employed
in some places. This would depend on two things: {first, the water
content of the gravelseethe degree of drainsge, and second, the nearness
to the top tlmbers to which any overlying bed w! slum approachos,

At any event the actual extraction of deep chaunel grevels is in ne
sense unorithodox mining practices It may be difficult and sxpensive at
times, but the operation is enelogous o the extraction of underground
metallic ores of anelogous velue with e soft gob overheed. In mining
the chanmel gravels it is common practise to gob or leave in the slice
all boulders larger then s foutballe These are piled up in the enpty
slices and help ultimately to reduce the subsidente of the overlying
grounds Only the fines are taken out and hoisted, end it is standerd
practice in Wingden te hoiat the car of gravel rather than o use skips.

The writer 1s inolined to feal that the Australisn syatem with ite
sostly roef drives and &wﬁ:&a amount of develtipmont work mey be unngow
essary at Wingdam provided the dreinage problem is properiy token care
ofs It is possible that development work could be halved at ne loss in
galety by making dralnege of the hannel by ome thousand or two thousands
foot seotions the first order of mining {rather than “mm inte the
ehwmx*} in a %mwnsumm DYOSrEme

; 31y fype « Ag the pay ground in this type of
deposTt 54 sul blal width, thres to five hundred feet, and con~
siderable length, pam 4 mmm or more fect (28 acres are said to
have been mined m the Sanderson workings), and since the water drain is

in thw deop channel or one side or other of this type of deposit, and

gince the pay gravel of this type is or my be many feet above badroek,

we have a new 2t of conditions rather unlike those desoribed under th
doap lead aboves The conmtowr of bedrook or false bedrock, whatever

T underlies the pay grevel, should be rether securately kmown from churn
arilling in sdvence of mino developments A shaft should then be susnk

noar the lower limit of the deposit to be mined snd main baulage develops
went drifts planned in saoch a fashion that draivage will be effected to
the sieft at all times. Mrs Bichmond followed some such scheme with the
Sanderson workings and lald them out on a panel system with & mein

haulage through the center of each panel with laterals parallel and
longitudinals parsllels Hach panel was planned so that it could be mined
by retreating from the outer pancl limits. Thus & pillar is left as long as
possible against the central haulage for protection, or maintained contine
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uously to protect the heulage if the latter is 1o be used for exiraction
of gravel frou more m&w& panels.

In other words, a me&.ﬁeé panel slicing system not unlike those
used in some of the flak~dipping tabular deposits of the Mesebl Iven
Range or not uniike some of the panel systems used in flat ceal vein mine
ing in the United States is applloable to Sanderson's gravels onm Lightning
Creek. The detalls do not need attention here although it should be steted
that actual mining in the siices and the sdvancing in the drifts is similap
to thet employed in the deep lead channel. Drifts must be advanced by
spiling and false sotling with timber sets at tiree or three and onee
helt foot centers. Boulders are gobbed in the glices. liners sre paid
by contrack at so much (about §3.50) per cublc yard of material removed,
measurement being made of the ewpty slice at intervals.

- The msterisl called "slum”, if saturated with weter, is a mensce in
the Sanderson type worklogs M as it is in the deep lead type. The
writer was unable %o see this material as the workiugs were insccessible
at Wingdam, but ir. Mackenszis slates, howsver, “in tm Bonenza tunnel
the gz-ave;l.ﬁ were W&aimdmmwh _t v te ni
i%s Under these conditlons 1% 43 onp of the snsies terials
To mine I have over scoms Loaded with water tm ama mma & monece
and is the mrimsry cause of the wany aboriive and expensive attempts to
open up this property.” The ﬂi’sw is inelined $¢ agree thoroughly
with the above stetment of Mr. Mackenzies The question then remeinss
YHow loung does 1% %eke, when it exipts in beds or "lakes" in the main
ohannel, to drsin this slum %o such an extont that 4% will stand up end
not run through deill heles or into the workings!® This weuld bave %o
be determined as work progrosass on on the Lightning Creek property end
would 2:: sonsiderable bonring on the wqmu soonomics of any future
operat

be smmmé m tww a! a Mﬂw ﬂﬂm mgt Msmné. agaiu on &

golution of the drainage problem. iore money spent in drelning the
_channel thoroughly by seetions of, say, 1,000 feet length might suve many
fmenm of dollars in development oost por unit of length of shannel.

The writer has had experience draining an ares underlain by about
100 feot of glacisl till in the Lake %}M‘iﬂr region where Layne and
Bowler wells and vertical shaft pumps were used. Four to six thousand
gallons per minute wers pumped from sach heles at times. The systenm
wag reasonably satisfactory bub wery expensive. In the Lightaing
Ureek channel which is relatively parrow the writer is prome to suggest
that, mincipelly with the matter of fiming in mind, drainage of
sections of the channel by shafts might be supplemented by digging
gump holes from surface with a long boom Caterpillar--mounted dragline
shovel of five to elght yards capacity, #ith the ereek in & flum such
sump holes with some such dlmension as 100 yards long by 20 yards wide



oould be dug soress the channels Using en arbitrary cnesto-one slope for
the sides, sach hole thus planned would require the casting out of around
300,000 yards of gravel and take perlupe 60 days. The shovel, of course,
wum dig under smtorrs Howewer, affer & hole had boen mrﬁaﬂ, a ¢entris
fugsl pwap on o floatiog scowesas used %0 mainteln the level in dredge

- pond@==could be used to lowr the water level as the water dralned fron
the guerounding countey imto the sump. Sho drawlng or dralnege ares of
such & sump obviously would be censiderably larger thean the drainage
area of a shaft sunk for similer purposes,; end the rate and volume of
watsr pumped out into the nesrby flume would bo muieh largers The dreine
dog of the chanuel would be much more m& ginos the space limitetions
in shaft sinking would uot be proesent, yeafter the sinking of the
shatt for helsting purposes should be greatly facilitoted bevauss of the
rolative dryress of the gravels penstrateds he current covt for meking
guch sump holes would be between five mnd ten thousand dollars eachy

 in other werds, move or less squal to the cost of a suafts There appear
to be certain ndventeges, however; to the sump hols idee. After a sump
had been finlehed %o the ultimate dopth desired, say, 100 feet, it would
be a twﬁh siuple matter to mainteldn o permunent pump station in
the bot

Ho specisl mifmtm need be suggssted for the actual extraction
of pay gravel from underground, although doubiless some modifications
would be madéd i:w time %o time in the light of omditions encountered.

in the mz fem wa:m, it wmi& ba wmh some Wiﬁy mz we e::m* t&ﬁ
following miggestlon. lMowover, with tho sdvent of bulldozers ai

20 cuble yard "carrywalls® of the LeTarnean type cad the dev ama%; and
current use of huge pueumtiostired dump trucks carrying 30 to 40
tons. at & load and served by power shovelas of gepaditios up o 15

- cubic yards (32 cuble yards ii an extreme oase)~=coste of stripping and
moving ground have beea reduced %o such an extent thet the mmmim of
nialog superficial deposits has been changeds

We are no% rammmﬁ.ng horowlth tm% oup clisnt dive in to the
mining of the shallow Lightnlag Creek gravels with this method in mind,
but it is & distinot popsibility, and we are prepared %o prophesy that
it may at some $ius in the future be used for the mining of the Senderson
type or shallow rw gravels on the mmﬁy

et ug tuke & theoretical me anglogous to thet actually experienced
at the Sanderson mive mngkiﬁga.

-
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STRIPPING PLAN

Scale 600! = 1

Referring %o the Pit Orvoss~Section on las¥ page, it is common %o
take off the %top 20 or 25 fee® with bulldoezer and "earry-all”j then
the shovel cuts are made in sequence begimning at one slde or others
All of the first cut is cast on the ground surface (marked *dump’) and
as far sway from the eut as possible. As much of cui 2 ms is mecessary
is alsp cast on the dumps In this cese a welking shovel or 'monigan'

is better than ons mounted on *cat® treads. Part of the overburden
from cut 2 is cast into opon cut 1 after the botiom gravel pay has

been loaded out and the gold recovereds In the above set-up it is
definitely better to have two stripping shovels on the job, esch served
by a bulldozer and sarry=all or "buggy”. Outs 3 and 4 are all east
back into the open out on bedrock affer the pay is removeds Thus, a
large part of the overburden is merely cast, and a minmimum has to be
recast or overcast. Ia the above sketohes, no approach ramps are
shown, In sotual practice, very likely s small shovel » about 1 yard
would be used in the pit for hendling the pay grevel into buggles for
transfer to the washing plant. When oatterpillsrs are used to haul
carry=alls or buggies (pneumatic-tired dump oarts carrying up to 10 or
15 cu, ydss of gravel), and the haul is not more than 1,000 or 1,200 fest,
gosts under favorable esnditions sre no more than 10f or 127 por yerd.
When the large § or Beyerd stripping shovels (draglines in this cese)
are used to fill the buggics, the shovels are slowed down materislly,
Thus, the stripping shovels should be allowed to carry on with their
ghort swing casting, and a smell draglince or stiff dipper-stick shovel
i::h m@w& are bad) used for taking out the Wttom pey gravel for

Referring to the Stripping plan at the top of this pagey it is
idealized, of course, but is drawn to cover an areas of 15 acres, cor=
responding closely with the ares sotuslly mined in the Sanderson workings.
For estimate purposes a one~towone slope is used for the pit sides,
ﬁﬁw@ lm draglines prefer o dig %o as steep a slope az the gravel
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Batimated yardages end cosis are given belowi=

J6oD T B apes sesssss 825,000

Stripping (85 million yards @ 67 per yard)evssssssscevesss § m, 00,
Yining and washing pay gravel (335;@@’9 yd8 ¥ $1e00)sunnens 3&5;9@@5
Keeping pit dreined and mise. including elearing

land, ditching, prospect drilling, ﬂ%uumwnwue 59;0%.

| Total cost of recovering gold. 485,000,
- Bxpected gross @ld recovery ~ 225,000 © $3.50 por ydu ¢ 787,50
| Profit indicatedsssesvsesens § 302,500,

For tho above type of operation the current cost of pew equipment
may be summarized as followst

Two draglines « 6-8 yard slsGuvesssssssses ¥ 300,000,
Cats with blades und rooters, & power

units for top strippiag and to

Berve dmg&inaﬁ &m sesssvpsRasis IR 35;‘9@9&
Pit shovel = 1 or 15 yard sssessssossasese 2040004
Gravel heuling equipment, cets with

15wgard bugzles » tWOevesessssannnnses 28,000,
Wmhang mmt for £old recovery ssveavsive 2750004

Total svenvnesves § 400,000,

In considering the mining of rim gravels on Lightning Creek by :
stripping am& open ir&t mﬁhe&, one most important matter must be kept in
mind: ALl of the pay can be mined and washed,» not merely the bedroek
that oarries the prineipsl enrichment.

In the Sanderson mine area, nine drill holes (all of those recently
drilled that got "pey”) showed an average thiokness of the bottom pay
gravel of 20.6 ti_ﬁ Vg have estimted thet only 9 feet of the bottom

gravel would be loaded cub and washeds We bolieve that the jotal gold
mﬁwamé per aore of rim gravel wuld be substaptielly Jarger if mined
by open pit methods thanm if bedvock drifted.

Obviously, the #ize and amount of boulders in both overburden snd
bottom pay un}, determine whethor open pit mining can be done or nots
?: sane places doubtless, it cannofy In otbers we are reasonably certain
% can.
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Stripplag wwﬁ have to start at the end of the spring thaw and rune

- off snd should continue to or into the coldest weather, when freezing

of the hatm gravels would mma gold recovery diffioult or mnm

' ﬂimhxm method has the attrection of requiring a minimum of
labor per unit of miaing domej i% has the objection of requiring a large
initial capital outlay for equipment. Such outlay would not be made in
any aveat unless several secasons work in advange were outlined by churn
drillisg = which mast be done anyway. Vhepe fosaible, the methed would
materially inorease the yearly ouiput of zold and the profit, and reduce
the number of years 1ife of the Wm.

Such an operetion as we outlined above would rum about as follows!
(Assuming ordinary condit ions)

Capacity 6~yd. dragline 175,000 ydu/monthesesss
Pay gravel handlod » at I yards d0o) seevsvsvie
Uposs golid recovery » al i&%f}ﬂﬁ ressserseses §

Uping é=month season $ﬂ" ﬁtﬂ?ﬁw&ntuﬁioﬁn-nw& 3o 100, 00
%‘:f gravel Wﬂ-@ﬁswutwmucmn»umnuitnw < i

Indicated Qﬂiwﬂwtwumﬂwi#utﬂﬁwn sassbse
XQMM M# GO Mernrrnsrancanensnanirkunene

Boason Profits « v o o ﬁihﬁ%Mﬁm--

‘Em operation would not have any amﬂm m%ia an awatim
being carried on at the sawe tiwe in the doep chann ;
bedrock drifting mothods. |




Slicing = Mr. Ridimond, then Senersl Maweger at Wingdam, in his
panval repory for 1937, states skmt the Sanderson gravels were mingd on
a contract bamis of $1.30 per cubie yard ol gravel in place with the

miner reveiving a guaranteed minimum wege of §5 per shift and 4 for a
helpers Richwond stetes~-and we mocept his figurese~that the direet
cost of mining Senderscn gravels, insluding all underground costs for
mining, timbering, haulege, holsting, gold recovery and tailings dipe
posal, was §3.75 for the first mg of 1937 and $3,08 for the last

nalf of the year, Tne figuve was $3.77 for the 1936+ These aosts
_gover yardages of 47,781 in 1936 and 52,151 in 1937, They should theres
fore be representative for the extraction of this type of gravels
Riohmond evidently was a good opevabors -

In the deep lesd workings Richmond ststes the direct cost of miniyg
in the Melvin gravels in the first half of 1937 wag y18.75 per yurd and
$8.22 por yard for the last balf of the yesrs During tiis period 1,828
yards of pay gravel were extracted. It should be noted that the costs
of pumping weler are not imsluded in these figures. Mrs Richmond makes
the further statement which is worth Pecerding:

"The gross costs, including all mining expenses, mine and Van»
counver overhead, taxes, and interest on sdvenceé from England, and ine
cluding extensiw and expensive repairs to your power plant, were ree
duced from §94525 per cubic yard of gravel mined in the first helf of
1937 to 484088 per cubio yard of gravel mined inm the second half of
19375 the costs for the month of December being 47.871 per cubie yard,
The costs for the last half of 1937 included a charge of 2,053 for
develepmont a8 compared to §1.415 Per cubic yerd spent for development
in the first half of the year, and 91.790 per cubic yard gpent for
development in 1938, when the gross costs were ¥9.474 per cubic yrd of
gravel mined.”

The cost of pumping is doubtless included in the above figures.

Els ewhere in the reports a figure of $6.75 per cubie yard is es~
timated s¢ applying to the mining and remeval of the deep lead gravels.
It iz ouwr fosling that ¥3 per ouble yard should cover the mining of
gravel in the Senderson type of deposit and ¢5 per yard in the deep
lead type, thet is, for alieing, exclusive of pumping costs.

Shaft Siaking » The gest of shaft sinking must vary considerably,
the fig depending on whether the shaft is in hard rimrock or in gravel
and on the wmter conditions and amount of pumping required. If one tekes
Mackenzls's mﬁxg say in 1934, be would find Nos1 shaft §90 per foot,
Ho« 2 shaft 460 per foot, Melvin shaft ¥70 por foot. However, at thet
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time, as we learned from direct inquiry of parties familiar with the
operation and as we read in and between the lines of the annual report,
HMackenzle's operation wag & very expensive one indeed, There was s host
of items of overhead which would not be permitted in most mine operations
‘snd there were costly delays due to natural conditions which in the light
of Mr, Mackengie's experience should be largely umnecessary in the future.

The cost of a shaft recently sunk by Mr. &lfred Brown near Stanley

‘at a point lese than half a mile beyond the eastern limit of the Light-
ning Creek property was about $36 per foot. We gather that the men doing
the sinking were not typical old head men at the job and that appreciable -
© gavings could bave been made. The cost of peeled round timbers for caps,

ste and bearers, 12 to 16 inches in diameter, is currently 8¢ per run-
1ing foot. The cost of rough lumber, delivered on the property, is $20
per thougand board feet. m_ pxming of lumber usually copts an extra
$2.00 per thousand, :

¥e feel that a top figura of w per foot siwuld be uged for cal-
au‘latiana for sinking in the Wingdem district at the present time, al-
though the writer would expect to do the job actually for not to exceed
$30.00, We refer to small shafts in m desp lead.

Pting -~ Judging by the record of operations during Mackenzie's
and Rmmd*s time, the coet is about $10.00 per foot. This is not out
of line with practice in the United States. One vemembers that most of
the drifting done during the former operation wag in very wet ground
which requires closer timbering and more attention to safety. It is be-
lieved that with & better job of draining in advance thie cost of drift-
ing and general development in gmwl-= ghould be diminighed ammh&t.

ng -~ The cost of érming drainage holes from the reef work-
ixxgs bewm July, 1934, and the end of 1935 was a little more than $8,00
per foot. BSome of this was Diamond drilling and some was done with post
machines and joluted rods, All of it was done under rather o¢ritical con-

. ditione in wet workings., Thus the cost is very bigh indeed. However,

- Mackenzie's experience in this regard is worth voting,

Por the drilling of churm drill holes on surface the cost under the
Mackenzie operation from July, 1934, to December, 1935, ranged from $2.60
per foot to $3.42 per foot with an average of $3.20, We talked with
 Mr. Alfred Brown, allegedly the best~known driller in the Barkerville
~ district, and he related his recent experience in doing a substantial
amount of drill prospecting just above Stanley. The sctual cost of the
- work apparently was under & {1.50 per foot. For contract drilling, how-
 ever, we feel that one should use a figure of $2.50 per foot unless a
program of, say, 5,000 feet, perhaps using two drille, is contemplated.



Pumping + In the latter stsges of the Maokensie-Richmond opersiionm,
cost of 'm&r was reduced sccerding to ¥r. Haley, then engineer
on the job {and with whom the writer recently talked) to around 1 3/4¢
per thousand gallons. The vest of dlssel oil is now 17¢ per Imperial
gallon délivered on the pruperty. It was somewhai less during Rlehmond's
pperatiocns ¥p caloulate that during the period of "draining the country®
mm costs at the property would run of the order of £1,500 %o §2,000
per month., To malatain the gravels thersalfer and in condltion of accept~
able mﬁs& panplog eosts should not be mors tian ome o two hune
dred dollers per month, possibly even less. The above figures are based
on an estinmateod wolume of 3,500 gellons per minute during the first draine
age stage and mm fnllons por minute during the "maintemance” stage.

In the ovent thaﬁ it seemed feasible t¢ meke power using a low head
turbine and generstors Ivom the water discharged from the flume into
which Lightning Creck is placed, the cost for electricity for pumping,
hoisting and m uses mui.a be dimlanished considerably.

Fluming the Creek =~ We mmm the cost of fhuing Lightning Cresk
for a distance of 1 mile as sbout {70,000, Ageinst the gravel in the
deep ah«mi# awmg its average widib to be 10 yards and depth to
be 2% yerds, the flame cost would amount to §1.60 per cubic yard of
pay gravel mined. How much this figure should be oredited by the
amount of pumping clarges saved by sliminstion of loss by seepage through
the bottom of the oreck cancot now be teld, but we would suspect tmt
it would amount %o 25¢ per yard. Thus, if cne of the greatest hazerds
thet has been experissced in mising the Wingdanm gravels in the past can
be eliminated by spending §1.60 for "insarence™ on esch yard of the
rich doep leamd gravels, that mﬁy !miﬁ be a satisfactory and
profitable investments

Our estimete of fluming Lightning Crook for & distwnoce of 1 mile
is as follows: (Box to be of Z~ineh, 3=inch end 4=inch plank; batiens,
1 x 4%s; yokes, 6 x 6%8 placed at 4=foot venters; yoke mps to be
6 = 4*s} braces, 6 x B*s; stringers, 8 x 10"s or round timber, Box
to be 12 x 14 feet or squivalent cross section.)

Bex £4K4, 6x3 9::2".”;..“...“.92
&“ﬂut«*1;“#!#1&‘&&&*9&&‘*@1*. ou-o;a
Tekos, 50 X €-fesvssenanrrannnssss50
Yoke Caps, 36 2 2 “Hessvavesnssine 8§
Brages, 24x4 74 ...leccennsnsnens 24
Stringers, 5 X 6.8 sesseessnness 33

T0Tahesnsnveers220 por lineel foot of flume



3,161,600 m& fest of lumber @ §19 por thousande.. § 22,000
Spikes and DOlEBsssssvnsensssisssssenrsnsrevavvasns 2,100
Labor cost at §3 per fook, SaY,eseacssvessveracenses 16,000
m‘m-tilﬁhﬁmﬂiﬁiiiiiiv*Itiiiﬂ!tt—Mt%'##‘%iltﬁbﬁi %ﬁw
MWEQ borre with power shovelecsesssessncrrsasnes %m

; MW&&@; mm; 10%ssassessssnanssssnsnnssns W

Flone mﬁuan*un%&u § 49,210

M #ﬁi way, and hoalgalosscessennssnes 15,000
;&% total estina fBenesssnenssssonnnis ﬁ,&m

Total Cost of Fluming Creekees § 70,610

mm

If the boxz lumber iaﬁkisﬁw i:nhmémﬂhammtww,
uater to reduce its cowelficient of roughness to about «OL and the
flwme given a grade of 1 foot por thousand feet, its carrying capacity
‘would be about 1700 seoond feot of water. The water would have a
velocity of about 30 feet per second. Ue think this would be satis«
faptory for carrying Lightaing Creek at m ﬁtm.

As such & flume mﬂ&ax&xMumdaﬁehﬁﬁ&tm per mile,
and it would guin 54 feet on the fall of Lightning Creek in the nile
e be flumed. This bead of water with g flow of only 100 second feet
would give roughly 450 h.p. output, wvhen the lowr head turbine and
genprator i each figured at 80, efficiency. There would thus be
nearly 400500 he.ps available at low water stage« The savings in power
post for one year with Diesel fuel at 17¢ per Imperinl gailen would
be of %he order of (20000. A 450 hep. turbine-slectric generator instsls
lation would cost aﬂﬁt ézs*wim

xt ww.m e simpler and chesper, of course, to put the fiume &t
approximately the grade of Lightning Creek because of less trestle
wﬁwﬁ%w outs and fills. Decision on the fessibility of using the
flme for power would bave %o be made affer s prelisimary survey on the

ds

Buriag the period of coldest weather, some difficulty would be

- enocuntered with ice and freesing in the flume. It would probaily be

 less, however, than in ihe case of swmall flumes. Bven if it were
necassary to turn the water cut of the fiume for s shert peried in
the soldest westher, such sction should not jeopardize mine work since
the creck flow ia tmammaﬁﬁmmuéﬁ the year and the
secpage least m ’ﬁa frozen murface.

Fithout going m% details m, it nm& be noted that any plan

of oreek diversion o include uiilization of the water, should include
consideration of a wood-stove pipe line instead of an open flume.
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- aaia!ﬁ,, @2y, 500 hePs and using the present cost of dissel oil

ey = The cost of dlesel plant instellation is normally stated
ho neighborbood of §60 for heps of capacity for engine ami gon=

erators The cost of producing eleoiricity, using diesel power, runs

from & winimum of about if te o maximum of 3 or 4 cents per kilowatt

wm*&mmaawem%%&mamﬁﬁﬁmm For an
Ilstion on Lightning Creek of stendard diescl and gomerators with

a8 19¢ por Imperial gaiiony the copt of gonerated power should be about ¢,
Regardlese of tm bossible dewslopnent of a mter m&mm:ia gen=
erating plank, s dlessl plant weuld have 0 be installsd for begianing
work and reteined for awrgency anl standby. Wie ontimate the ﬁﬁm :
post fer instellation of a 500 heps Mmﬂxﬁ giw% ﬁa&@r present
sonditicns es about ¢34,0000

Should o dredge field be mmnm Mm mww the
Cariboo Hining District beocome & more impertent user of elactrleity,
there 1z always the ¢hanse that power might be available from the
. m&am lines as an mmt powar aamgg ;

_ - Lartod = The following estinate of the cost at

: i drifting ot ¥ingdaw is based on cost of equipment
aimtmmmwarmﬁms@@mtc Very likely by 1942 it
nay be impossible to oblain many items of new equipment, and npod materw : |
i&i;;:imaﬁawamykw%temﬁﬁmmiaﬁmémm%ﬁ o
po : :

Fluming the creek for one MQttut*mrutac;ttmaKNf tn‘h& ﬂu:g.;;é’&tm
shﬁi tmw s&aﬂ? é?oth apert
= &*M#i&Qiﬁ\l\«sﬁrﬂ#s&ﬁqii¢¢t§iittwﬁtt*¢gins ﬁ’m
ﬁﬁﬁw m;. naaft station, crogs-cutting, and
ralising 1080 OhONBO s svre b erhasanbtrrestsstriinessnssnsses 6,500
Hond fremss and trestlos. One with ghoot metel housingresvovsss 3,13%
Change house, gmavel kﬁﬁm {gold resovery), tocl bouse,
hoist mﬂ gomprogsser and timber ﬁﬁ@’aok»a*nv@m;sl#qiuq«i
mm mm&% fﬁr a‘w house, ol0ssseasssnsssnonsvvanssnne
Firse ﬁ‘ﬂmﬁﬁﬁstﬁfam»awmﬁtﬁt&nmrunmmt«iumnnttwuw&&tcaquwuo*uuf*
Compressor, hoses, drills, air line, slCecssesssses %3;5@
Hoists {3}* ﬂmﬁ; wa&&, m?ﬁﬂi Bi0ransssnsnenn é;m
Puamps = 2 1000 gepema uiﬁt m@w @ $2,000
& 300 ¢ @ 800
%w&% MMM%Q 1,200 sesnsnvene 7,000
Cars, oages, swiiches, rails, tools, o80ssvsssrnesves 4,700
Gesel ~ slectric goncrating plant
& = 200 h.ps diveot connected
; %o gemm &%i’m#tttﬁtwcmﬁim*m *
1 = 100 h.ps direvt commsoted
to 2oneretor Tussvesssassenson m 34,,00¢
Switoh hw@m, 4500 ft. of transmission line,
comnections to pump, holets, mqmuuﬁi&gwtut#o B,ﬁ%
Bulldozes with blade and holst, one 2-ton truck,
gnd L uym:ﬁ m&&ﬁ!#i##&iilliktii!iliiiﬁ&* mgﬁw
Hiso. tools and gear, warshouse su%pues* 85Cesnanes 8,000
Hachine ghop tools and equipment
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Mm; ng’l; Mu proge, mmh 7 Seay
 small tools, dies, O%C..vssssraseensensenes . 75000
Add %ﬁa Mﬂ-ﬂﬂ &mi miﬂ mw::m&ayqtl&it{t&t > 3@% 70 w -
: et

Froight on equipment to mine « ”hinunuuuﬂnuvus 3,600
Supply of diesel oll, lubricants, timber, e%0icsesssnerss 5,000
Labor on construction and installation, 20 men = 2 mops
and componsation lnEUPANG@sessssensesssrerisanesitns  T4700
supervision, englnecring snd current labor, 8 months, s
while mhaft sinking and Grainingessessversnsnssssess 18,100
liisc, overhead, travelling expense, OUC.ssssssssssssvenes 1,500
Contingencies 155 ﬂi ﬁﬁagé?awuwnquunuunﬁuuw 37,270
54,140

Add operating capital %o oarcy labor and supplics : -
' to profit #ﬂﬁ after Wainlngessesssrsessssnnssnes 30,000

Gﬂﬂ of Nﬁ%nunnﬂ $322,140

;it wﬁz W§3§ &a found aéwm&& %o mn a hxmsnctri&
- plask at the end of the ILume, where an effective hmde @t 50* is avails
: gma m cost waa&é ba approsimately ae follows:

m—»m envased peaction twhine horizantal sﬁmﬂ;
such as & Christians whosl, 500 heps &b 212 _
TuDallis uslng 180 secs 1t ﬂf ﬂ%@ﬁwn:rnaw#q#n %“Em
Zutomatis=eleotrio governor for speed dontrolessss 1,800
300 Ks¥s 200 genorator, used, switoh board, etc.. 7,000
V=balt drive and PULLOYBesreasantsrussranornissise 550
Penstook and W 3 T R A 800
Add for duties and oxoise taxes hissesssnsrssene 4,893
Installation, footings, building, spiliway, etts«. 4,000

The mbove equipment would utllize 100 second feet of water which
is approximetely the minlmum flow during the years It would produce
‘about 300 K.We of pama*, - &ffi#:&ﬁ#i to oarry the operation normally.

- The muam of aotivities » and of spending = would be about as
followst Flume gonstruction and shaft sinking would start at ti» same
tine and be carricd on concurrently. The lower shaft mainly in rim
rock would go faster (mnd have less waker) then the upper shaft, which

- probably would be sunk in grevel; Ifsirly near the deep leade It would
be for gravel dvalmpge fipat = lam for hoistiag gravel and mining,

Drifting, dreining and pumping would be purmed momt vigorously frem
the lower {(wost) shnfis After crosr-cutting %o the channel started, it
would hasten, and ohea the cogl, probably, to install a mechanieal
micking machine ( mgm Dur ing the saveral months 92 davelopnent

ST =
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mainly from the west shaft, the chaonel (the "country") wuld be draine
MMMMqu%mMm Hining would be siarted with
a fow crews and more added as working places were made aveilables

Eh Emi.ewm however, would have #a &0 on in tue ﬁmz o imy well
B "i:‘f( “hhag& of mm and for drainage.

Eniwﬁ the ﬁrﬂ Wuﬁ&#ﬁ is draiged and mﬁg the next 1000% eghe
~ past Soward Visgdam would be pertially developed and snother shaft starteds
. sboud This time 1% would be necessary %o start unwatering the Melvin S
. shaft as a part ol drainleg the onewaile seolion. By the time mining
' had advancsd east 40 drlll seotlon "0", the downstresnm end of the
Hackenzis deep lead development, the mm Yingdem fluwed seotion
 ghould be rveady 40 mine, = and the §500,000 estimated by Richmond should
be ready %o %ake out. With the section dralned and ell facilities

im,
. that mex% awm«m W - #x m fhs of mx; m&& u & very profite
.. shble am&em
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records ry high velues that have boen obtalned Imm tine to time
from ﬁawuagmmm m m m leade Some of these sre worthy of

- record heres Ur. Mackenzle, in his supplemental report of Mareh 31, 1937,
- yocords obtelning single pens carrying «15, 1.47, .85, and 2.77 W of
gold in gravel cut when the deep lead was first dnsered in Februar ys
Twenty-soven cubic yards (place nessuremsnt) Irom crosscutting the deep
isad chennsl gave 34.54 ounces of gold, mmm ztates.

In the above figme, "12 square yards of 3 #We fathoms wore

" uncovered for & recovery of almogt 12 cusces per gquare fsthem’s (A

square fathom is caleulated as Mm & to 10 cubis wﬁm} In
this cage the valus would be betwesn 1 1/4 ounces aud 1 i/2 ounces per
cubie yards Aighmond, in his svmary rapwt for the first quarter of
1938, states, referring to the doop lead gravel in the Noe 1 downgtyresn
raise workings, "the gold welues aversage fram 1 to 2.3 ocunces of gold
per cuble yard of grevel sl bedrock mined®. Farther glong Richmond
ostimates 10,000 cutle yards in the No. 5 ang Hos 4 dowastvesm raise
workings to contain §150,000 to 200,000 or Letween §15,00 and $25.00
- per yard. He egtimates mﬁm& geetion in the upstresm area betwoen
‘He. 1 and Nos 2 raives has not been m:zmm encouraging to warrant
estimtes of profitable gravel, Those are only "moderately oncouraging”
he says. He records "washing 20 yurds of gravel-in one of the downe
stream crosscuts and recovering .95 ounces of gold per cuble yard, and
ancthey tost on 34.25 eubie yards of gravel that yielded 2.17 ounces
ai‘ gold per yards In the Nos 1 upstreanm raise workings he records
"yieldad 1,13 ounces gum per cuble yard for the f:%.w& 344 cuble yards
md in M Mim » His statement follows:

"o therefore m estimate with reasonable assurance that in the
Melvin deep ohannel so fer doveloped we have between $450,000 and
$550,000 in peseible resorve gold gravels, the major portion of which
is in the aves adjacent to the No. 1 Vpwnstream Raise workings. This
16,675 oubic yards of gravel should be mined for approximately $250,000
including all sxpenses, po aﬂim at somewhat lower costs, leaving
very substantial profit." (§500,000 from 16,675 yards would be at the
rate ef {30 per yoards)

The best evidence we hm, however, (for whieh we have mint returns

or racords or both) is the tolsl h{:r&&m of deep lewd gravel mined during
the operation: The fellowing ta gives thiss

I Sphalediad SmsaffA 0 S0delss

1937 18218 663,89 § 20,056.80

1938 2080, 419.3 12,581.25

TOTAL 2871.8 1083.26 33,143.05 .
| j.m/ {(average) 374 penny §12.54 ou. ydo

weight

| —FO- (Mo pages 4/"’;42/[210.



I% is apparent that the value per cublec yard in the deep lead
varies from point to point as mining progresses along the channel.
There are rich spots and lean spots. 1% seems beat to bulate
Richmond®s sstimates for a continuous 2,000-foot section along the
deep leed whevre we have more information than at any other point on
the property. Xhis is as follows:

&%g | m feat TR ; §300,000 = gq,m'm
i 3RS, 0000° 150,000 = 250,000
10T4L 2050 oot §600,000

The sssence of this estimete iz that in this 2,000«foot strip
of channel, one may expect to minme &5 cuble yards for esoh yard of
length of chanmel, end that esch cubio yard thus mimed will carry
abm% $30 worth of gold (practically one ounce)s

To reoongils the above with the actual mining of nearly 8,000 cubic
- yards, say, 100 lineal yards of chennel would seem difficult. 4g a
matter of fact, it seeuws plain from & pevusel of the deteiled map of

the deep lead mﬁm thet 100 yavds of the deep lead was not cleaned
outs The deep lead was nibbled at near the No« 1 raise workings and
quite a bit of development work done, part of which was eovidentl
remleor nining and part of which obviously was for the purpose of
drainages Ye ave incliued t¢ focl that the aotuel result of wmining

the deep lead during 1987 and 1938 does not reflect the true average
condition of sffaire in the Ghannel.

We are prome then % guggest an arbitrary basis for aa&amtien
which is as folleows: Uso an averago widih of 10 yards, a mining
thickness of 2% yarde, an average value of } owwe of mm per oubie
yard worth ‘?ﬁa%

Here we bave wuch greater evidence to go onme In 1936, 47,780.8
vards yielded $211,141.90; in 1987, 52,151.2 yerds ylelded $223,640.26}
and in the first quarter of 1938, 31, 364.6 yards ylelded #103,000

3,328,351 ounces) or an average of 3.12 penny weights per cubic yards.

wfwa for this type of deposit an average yield of Z.86 penny
wolghts, or +143 ounces of gold (§4+43 at present m*iat) per yerd may
reasonably be expected.

Thus, each acre mined should yim a bit more than $50,000 in gold.
Tnis checks quite well with setuel recovery in the Sanderson srea which
measures roughly 15 acres on the map and from which, according to the
auditor's report, dated Octpber &, 1940, a atotal of §784,955.49
wore recovered between 1954 and 1938,

srson Type Opavelge-ovidence from past recovericg.
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Hopmally 2& yords af bottom mwm are mined in the rim gravels.
Ong to $hres feot of the bedrock ave taken and the resainder of the
~ gravel above bedrock, _ ‘

Yadues fron Giurn Driliing

I% should be stated that the &vuu.ng of the &ightnm Oroek
property during the Hmokenzie and Richmond operation was with standard

. EKeystone type of squipment using 6" inside dlemeter casing and 7% shoes

Phe comson Redford factor in whieh 100 feet of vortieel hole drilled

. are assuwed to equal one cuble yard of material tsken out was used im
calouls tions according to . Hu;lay, mgimar on the grownd for most

of the periods

The writer mm recently with mm Adfred m'am, & long experienced
plseer churn driller now working in the ares, and found that the technique
ig stenderd for placer depesits. Brown stated that occasionally they

. wonld etrilke & big houlder and 1ose & hole. But on the yhole mo
- unusual troublss were experienced except when drilling through the
- glum. At suoh times the sludge would run inte the cssing. By pouring

water into the top of the easing to olfset the pressure &t the bottom
this "panaing" could be prevented fairly well. Simee mo good walues
were sbtained or sxpected in the slam the matter is not serious. Brown
steted that sometimes they would hit into » nest of boulders. Af such
 %imes they womld pull baok the cesing, blast and then drive 1f the
bouldsr could not be chopped out, If this failed at one attempt they
would pull the esping and drill an offsot rather then take o chonce
on bresking the casing by excessive driving, 4 puwsz~type of bailer
was used at all times. The difficulty Mn ig that in the case of
heavy 2¢1d as at Vingdam, 3% is necessary to come up feost with the
 baller lise in order % muck the large.colors’ into the beilers Poln
this has o tendency to draw in grevel end therefore welues from outside
of the bottom of the casing, No offort was mads, Brown stated, to
extraot any gold fram the bottom of the hols after it had been drilled
a fow feet in bedrock. It is our impression thet the driliing during
m MaokanziesRichmond regine was @ operly done snd gave as good
resulls a8 could ordirarily be expecteds nvidently the work bed very
‘close supervision. The old drilling done yrevious te ¥ackenzie's
arrivwal snd as far beck as 1903, however, is questioreble. The records
were nok too well kept. lirs Haley, with whom the writer conferred,
and drs Richmond went over sll of the old records very carefully,
making thelr best interpretations and used the latter in drawlng up
the drill cross sectinns, copies of which accompeny this repart. Ve
would say thet in the Iuture when the drill location is known to be
in the channel, holes should be apaced quite closely, probably not
- more than 10 feet spart. This is somewhnt costly, but the end would
justily the wouns, we believe, If the deop channel ia rich, clome
drilling will elmost corteinly give avidonoa of it, although the
values of the pay gravel as deternined by drilling may, on actual
mining, very pany dollars per yard above or below the drilling result.
We would say that gravel values detarnined by drilling ere perfectly

_..44 =5




scceptable to amuma amw that is, Mh& minable” or
"mbab ot mimable” but could mt ba used for qmﬁtr“ nim
20 or unless a large encugh number of holes is drilled so that
the mgfavwm mammw got 3.5&%# wrks

rzhs tamm m&uﬁn is quoted directly frm ¥r. Hackenzle's
reporss

: *’xmmw are the wmmﬂaa& averages sn ngutter” values on _
gatch ling taken from the § line upsatreem %0 the A line at No. 1 shaft:

“% line 74 pemny mgm por squave fathom
B " 334

"
B 498 "
i 49 .
A 528 ¥
aamumrw ma mﬁm of 283 peany welghta per equare
fathom.®
ﬂawsmmmma the pay gravel of &ymu or 10 eubie
yards per square fathom, the ¢alouletion, using & penny welght as ¥1.50,

will be ﬂm %0 the zmmum
B m $10,10 per wm mrd

H 48460

P " 14,9 L4
€ * ML - 0=
¥ 7.35 "
A * T »

Giving a mean wlne for this section of (89,30 por oubie yards

This is probably considerably higher than the sctusl walue of the
gravels Tuking a more dirost comparison, the & line, I m and ¢
lizes have an arithmetical average of (43.27 per cubic yard st
ectual recoveries for part of this hw of deep lead of ahwt 111400
per cubie yard.

In the Sanderson type of deposit, however, the pioture is sube
stantially as follows: welighted sverages of drill hole results on
Sections J and BB (holes on Sectionm B are omitted as they were drilled
~ 4n 1906 and shew %oo high velues) show & velue per cubls yard for the
entire thickness of pay zome of ¥3.98. Recovery valuss for the entire
Wwammwaéﬁuﬂmﬁm

The welghtod averages are avrived at as follows:



wowsiy E

a . o
e 5.75 ma.&#{_ b

x e
&
3

| m.a*

763,66 divided by 191.5 giwves a Wu& amgq
of §$3.98 per oubig mﬁa

In the sbove saloulation, cerrection was made in two instances
for extremely high wlues reccrded. On Section J, Hole 3 had &
é~foot thickuess, running §39.42 per yerd and Hole 4, a 6~foot thick=
ness running §80.22 per mards These were recaloulated in weighting.

On the whols, the record of recent @Wthaﬁmﬁm
grovelas bings out three points.

1+ ‘The drill wlues obtained in tiese lower grads gravels
are ressonally acceptalle if used with &mmm

2. Bemeially high values in fhe bodrook zome or in the
pay stresk must be regarded with suspicion.

3+ With the thicknoss of goldwbearing gravel indicated
in the above drill results, it is obvious that the
bedroek drifting method of mining recovers only a P
povrtion, indedd, #mmmmmmﬁmawm w5

We note from the old records that a goed many holes drilled
between 1900 and 1910 woye put down with a seecalled “jetting=type"
of &rill. Ue sre unable to develop eny yerdstiek for comparing the
values oblalned Dy this method, and we suspect thet, using it,
thore was just as good a chance of condemning an area by insccurate
sampling as of proving its worth.
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el on Cimel G Vs ontelned G

m* i nas  qurs,000°

* i% are mmm as mm&* onsehall of te
and valves zama in mm*s estimate n: mm

&t Vingdam Lo ; : o
above under “&m&“ - Bap 3,933 §175 ,000
Hos 8 %o Hos 4 l . : | o _
downstrean mm m - usey 10,000 @ 20.00 200,000
Noe 4 Rae downatresm,
en west o "‘3‘* Section, m@_‘; 25,000 @ 15,50 387,500

‘ _ 38,333 763,500

Popsitle « purely prospective

Five miles af i kL | 2
Lightning Creek  26,400"** 20,000°  §3,410,000%

** This is a quite arbitrary assumption. It is arrived at by

'mmmmma f the remeining 1l8emile length of the property

(alimimting the mile st wingdam)e The presence of s deep lead or
righ channel for o matter of & mile and a half has been demonsirated

. nesr Wingdams There is evidence of & deep lead on Mo« 2 oross section
| 8% la Ponkaines Thore ig proel of the presenve of & very rich bedrosk

pay streak at the Alfred Brows vperation mear Stenley that is justifying

bedroek drifting whether 3% i o deep lead or not. Ueep erocsion channels
gre commonly consistant in longitudisel profiles Channels do not start,

stop, and start ageln, slthough walugs in such channels may do jusd tmh
Anywmy the welght of geclogic evidence that our assumption is seund i

probably stronger than the weight of contrery evidence that the |
_amﬁummmmmmmmmmmm ) :
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mmm’ m

belows | 300 aores @ {50,000 yer acve  $5,000,000
4 similar Mmm o | |
AR Bhoves 200 aores @ §50,000 per sore  §10,000,000

i xaawmtia taken of pillars of mxw&i tm my remein

and night some day be robbed if the Sandersen mine workings are
drained, nor is any socount taken of various bacs of rim gravel
mentioned La Yhe reports as existlog at seversl points on the property
partioularly where tributary streams deboush into the Lighitning Creek
mwrw this mu. w cannot classify any a: the mwm
o8 lﬁﬂ ® i

In wr&m at a figure fop ”wﬂhh&e“ and M&bln" reserve
yardage of the old rim or Senderson type, u mn. justified in
mmmmmwﬁmmm hare cannot be any
question dn anyone's mind that there mm is" a very substantial
sres within the Li ng Yreek~wiley fiat thmt is underiain by
Mﬂa mmmﬁ mm were mined in the smnn mkinmm&

Eetimeting the eres within 'kl%n m&m mt on the Lightaing Creek
property as 3,000 seres {an average width of arcund 1,400 feet for
the 18 miles or move of length) w fo0l justified in sesuming thet
1/10 of mm‘nm nay 1y be expested to be underlain by rim
gravels similer to sima nﬁm&in m Sanderson workings: We are
taking 300 acres then for the estimsted ares of rim gravels on the
'ﬁﬁMﬁ it has been v elsewhere in this report en the besis

old xw&a ‘m m wm production per acre tm the mrm

This 300 qexm w W ot the valley fiant would contain, then,
415,000,000, e

e




It 19 the wﬂt%*ﬁ opinion tm conditions justify classifying
1{3 oi this area as gwm pay gravel reserve, and the msaw
R “mm# w‘«ﬁ mmwu |

; ‘ $£‘ open pit ms is found to w f hla a’s m&m points
where the rinm gravels exist ou Lightning “reek, it is our opinion
that due %o lovered sost of mining by this m&hﬂ thug sllowing
larger areas t0 be mined, o much lsrger gross gol recovery vill be
ebtained from the properiys On the basis of this expectation, we
gould, with vesseuable propriety, add a few millien ﬁ:mra in the
: *yemm“ columne This has not besn dones :

e ey -t
u E&M mm m m 2,000 «m% of W& u% “iam there would
ba a gold sontent of éms% per runsing foot of deep wmh ;

i Teking the am rocovergd from the Sanderson war kings a8 §785,000
in & lamgth along &WM "rock which messures 2,000 feot, the

valne por lineal foot of channel is §392.00 for the rim type of

gravels This happens %o cover unly sue vim; of course, and mm

may be a similar éwwﬁt opposite on the other rim.

: At any rate, for the one mile length of chammel 'e Hingdam
botwesn the upper limit of the Suadsrson workings and the lover limig

 of the desp ree! drive, thore is an ayw?w& tabel of @:z,sxmm

Thix ia 8 follows:

Recovery from Sanderson seees § 785, 000
e o Bl m‘* leds ﬁ,&“ |
4 TUSETVY p leads 500,000

Total * 1 mile of
Wtﬁw ﬁm‘ sesnBasbE $ 1*319,35&

, 80 far a kxmu 110 ong has an;r mm on the waﬁﬂ&m or
#m&mi of m 6 opposite the Senderson mine workings., If

i% were rich mw to mine thore » as it ils just below = mmmm

weuld be added o the awngmwmmtﬁ wuwmmmm
Lightalng “reek.

The mile of channsl at Wingdsm above rei ﬁhh%am %o
be richer than any other mile along Lightning t wo simply have
- more facts about the dosp lead and m gravels at Wingdam than slsee
wherse 1If the gold content in the Yingdam mils were applied to the
total lemgih of the present holdings, a figure Of nearly ¥24,000,000
would result, It is our opinion thet the bed of Lightuing Oreek
from Stanley to the lower end of the holdings will ultimately be
proved to contain not hm tmﬁ;,m,,m& in gold per mile mwm



> mm provn mm m.ee = |
“Probable” 22,00 &M& % ﬂ;ﬂ&

i 14»00 W@m 140,000

*mm" e 8400 ﬁamm

“??ﬁhum“ i £ 143 1,280,000

“Possible® 18 3,500,000 3,87
GRAND mﬂuu&»n—m&‘ng ?gwgtﬁg

rofits (aftor operetion is wndsr way)

Rin Gravelm **
mm ;::z 500 yds. per day {mmn ﬁﬂimg)

3§75 (21,450 257,400

GRAND TOTALsssunss $RELS é&ﬁgiﬁﬁ §797,400

* It goos aluond without saying that any estimate of "ultimete gross profit”
given in a report mzayuww Mkm t&amshmcmk ig given priw
marily for the purpose of glassifving its profit possibilities, dolution of
operating problems end adoption of lowscost, lerge-seale methods of mining
might mum the figure glven.

*% If openwpit mothody (or dredging) is found applicsble to some of the rim
gravel areas thig mining rate, and consequently the profit faetor, would be
uppod several timn

The profit in m deep lead mining night be upped by having four or
five shaft operetions in one drainage seotion, the gravel from all being
hauled to one:central washing plant for gold recoverys Faster deep lead
; mm:&x allow lower Wmdmmm and a more profitable
opora
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operation, mentions thet in m m;» m rock drs,m, gm-mmg
quarts weim m mmum zones in the pohist were encountored at
several points. Assay values ran up %o {8.00 per ton, Mackenzie
statens He further refers to e "big vein series” ia m Mglvin schist
and expresses the belief that it favors development with depths

The possibility of developing lode mines on the Lightning Creek
property is one to be kept comstantly in minds

£ Vuiues = ﬁ&nﬂﬂm is some 12 miles below Stanley.

‘ i pla channola usvally decrease with distance Irom
the unm kf ﬁw gﬂm xﬁ is kaown that the upper reaches of
Lightaing Creek above Stanley were very richs. Williams Creek, near _
Barkerville, is commonly understood to have produced about 11,000,000
in 2 miles of length, Lightning (roek heads near ¥illiams Creek and
is similar geologicelly. It is rated by the old timers as second in
ﬂaﬁﬁxaﬁ to ﬁwm Cregke=judging evidently by receveries above
Sta Yo

The sontent of aal.a per mile of channel should inoresse as ons
follows up Lightoing Oreek from @ingdam Yo Stanleys This is further
suggestod by the fact that the gold is mure coarse at 3%& thm
it is (mﬁm %o rspwt) at i@m o =,

A amell dredge iract was drilled out mear the 3.mr end of the
prosent holdings on Lightning Oreck. It is possible that Lightning
cpuld be mined from the lewer end where commerciel values first
begin right up through the canyon below Wingdams

1loy Flats « There are several broad Hﬁan‘* ia mwtm
Oreek Ve 1ley between “ingdem and Stenley. One or two of these
look %o be aimﬂ 1/2 mile wide. If the Sandersen type or rim
gravels have been ervded away in these bays, there should be
interesting deep channel concentrations nearby., If they have net,
then alluring prospocts for minable areas of the rim gravels in
these bays are presenteds With the probability of geophysical
work outlining bedrock contours in advence of drilling these broad
valley flats are attractive.

jows = Here the dralmmge has changed course possibly

two - s and the comcentration of gold under such

mm:, bardly prodiotable in detail, might s
be Bonanks ﬁm W sondit

ns that wuxé. mat).y have ﬁw:igéi




fraction of & mile above the upper limit of the i&satﬂm Creek
holdings, en opportunity is presented for a short range mining program
at this mm on the préperty. Advance drilling end, in fact, a
 mining operation that might develop nsar Stanley as a yesult could

be carrisd on &awnrnnm rmh the major program on the property.

Logat! an - quesnel, the trading cemter tor wmmg w&, is
_ on the main highway %o Alaska a¢ projected, The completion
ﬂ.m a fow yoers of this main tramsportation artery is being pressed
both for military and industrial roasons. Improvement of tho highway
is now under way. Foture improvement of this roed »ill, in some
. measure, reduce freight retes from Vangouver fo & mgmm %0&
o ammtmmwm the time of godmp ine

Tronds « %m h lﬁitk aevidence m‘ m Wmaﬁ* price ﬁf gold
will e dim mim in the next few jyesrs. It is wmm that it
will be increased by Bior & dollare per ounce,

As the war emergendy contimsues, mining smm saohinery,
and various supplies are sure %o bocowe iuoressingly more w:mu
to obtein. It will be necessary to use mors and more used equipment
and that wild wm more olaborate shop facilities to take care of
maintenante.

S Costs of all mpluu and m&mw& are mow on the increase,
- although it appears that price~pegping messures in Canade have had
 better effect so far tm they have in the United States.

The inereasing m'm of plosel 6il and iacressing scarcity of
tvansportation facilitiss point toward the ntmetm of lastalling
hydroslectrio power if pessible.

Mining labor will not become any move plentiful in British
Golumbla and its cost will inorease in mwrtm %0 the mrmma
eost of living.

Agelnst ull of these tremds, which in genoral are thm
to future mining operations in costs, there is the condition that
_ both #nglund and Canads are snxious t% enhance their production of

gold, EkiagmwMﬁa.r to mmama foreign war purchasos.




This wma be mam into geversl phasen listed bolow approxie

iy aa%ﬂymm Wmmﬁn& mx nmmumrmﬁm

b &m& renge wmm am smy
Ay rmaywlma and gesghysical m
8, ¥inin -sm& operating

II, Leng range deep lead mining st Wingdem
‘ g: mmm m&w “%" orospesection

W W mﬂ;&‘ of rim geavels
Ay Goopbysical work » yrelisminery

3» Drilling
Cs Hining and operating
- 1¢ By open pit methods
3« By bedreok drifting ap in deep lead

We would got a geophysical orew to spend a week or 10 days near
dtanley hefore starting the short renge program theres The crew
should first take measurements with resistivity epparatus sloang e

line at hwles previcussy drilled by M¥y. Brown, using his depths %o

calibrate the results of the instruments. If ihia work showed that
guephysion will fairly eceurately outline the bedrock profile, the
orew shonld be moved west to a point on the company property, say,
500 feot inside the emst lins and run & profile theres, This would

ba to determine the beat mt of the bedreck section in waich to

start churn drilling.

For I=a above, wo pstimste that about 20 holes should be planned
for, e would select & oross~chanmel widihk of, say, 400* at a
point just below alfred Brown's shaft, and £Mﬁ drill 5 holes teo
bedrook at 100% centerss Then in the most likely sestion of the 400e
foot width the imtervals should be halved and a ocouple of holes .
drilied at 50~foot centers. Then drilling at 10«foot centers should
be carried out in the rich channel itself, when found, Next, the
drill should be moved up channel = or down channel = say, 150 feet
{not more) and another section of close=spaced holes put down, Fower
holes would be required in the second peotien for the logation of the
channel would bo move nearly kunowns If the first section of holes

~ falled to find & rich pay streak, the work would ve abandoneds

Gost of 20 holes, oach 100 feot deop (using compeny drill) but
contrasting ha:ta; i'm and :’mm.

e



ﬁgm* @ @3;3@ 2o f00% sosesnsnasanabsnns %ﬁ,,m%
i 4 hnw«;ﬁtsﬂ#&a&m&nutﬁtm«tsnutti &tmm
Mﬁw Los w Camgsessinsnnnrnennonnan |

Goophyaisel work

LB f‘;‘ wnw*&mn; |

erwtin-(mu Mw&t %‘f‘&m&%

-~ IsB = If the ehnmi ware mw& by Mmmg m mt of gotw
ting up for mining would be metuzy &8 i&me: ;

Fluming or ammm oreak, asgx, b
14,000 £t @ G0 por o0k sesssvesssnsnse ﬁ‘gm»%
Shaft sioking, %@ 30,00 sesinusnninenresnany 3,100,060
Holet house, Mg& imm shaft gulde, iﬁad*ut' ﬁ,aﬁﬂ.w
Hine cars, cage, mwm riffles, slulce,
3 434n By SPACK, 08Cessssnsnssrnsenssrrine iﬁﬁmﬂfﬁ
aﬂ”ﬁg W‘kﬁ?g Mﬁﬁg shoaves, 0%Cssssssssensne L 860,00
omprefsdye, jack, hammer, Muuu*mquwud 3,500,00
W o sm-:- 2 @ 200 hepe and
generators @ §6,000 m@k, guitoh
boards ond wire, olCssessessnssosnensvsvas 13;%63
Timbor shed, BeksANes#S, ongine house,
~ warehonss, oftice, &W«wuuunuumuruu : %;ﬂﬁﬁoﬁﬁ
Pumps , mﬁm 1= :.,m Bupeitey 12300 :
' BeDotiay and ool LA v s ensbsbonsbasnse 5-;}55@4%
Supply of mi waim greanes and warew
houss supplies, 08fsssssssesssavissnssrnes
Timber supply, caps, poots and Loggingesssvssve
nrection of mmchinevy, freight, and misc.
 1aDOPesvssersasnrsinansaneistassnnssaines
Trook, plokup, end misos T00lBessersnssassnnens
Contingoutiofesessssnsssnsnssssrssnsusnrevonnas

Additional working vaplial before profite.
Labor and mﬁf post for two WMlQ!i*(uiwit R;W&ﬁ

mnmwmmmwmm«:mm otion and what

valuse would be gained from the opsration estimated above, but assuming

umwaxmmhmmmw*ﬁWﬂim&wﬁ a holat
maiwmmam ,am:maﬂmwwammw

about, costing about por day for labor, the production from undere

ground should be at mw m ‘oubie yavds of gravels. If this rung one
ouscs of gold %o the cubic yard, which it could sasily do judgin

' by
the results Alired Browm is gettlag, the duily gross would mﬁﬂ o
- §620 and the profit of the order of {450 per day. This would return

the mmtmamwfowmtm 1f richer ground is struck,



3 MMﬂmmamzu saiﬁ%b&mﬁﬁﬁg;m%ﬁﬁih‘ﬁam
back in a single month and carry on &t a profit that weuld go sous
distence toward cerrying the antire Lightning Vreek development.
Mam#mummmm,wm,wwnxwm

h ﬁmﬁﬁﬁm; fakd

e W mﬁm &w :bwi am&m afﬁ wmﬁm aam}.#i m% wim %rm“
ing (ﬁm I part) about 8 churn drill boles st 10+foot centers on

4 mxmmm&jmmmﬁmwm 48 the ohamnel location

is known the first hole should be pointed at chanunel centors Locations
following would go toward one rim. Vhen that was found the drill wuld

. be moved nm: to mwm;wm imw& m ﬁm r;m.

ogt &i m;t drill MM! -

8 holes » 150" @ $3.00 sussvssnsnseeonen § 3,600
ﬂl@m&‘m umu» L T T 500

NEANGLEE AUPserssnnvunnonessanisse tm

: ﬁmiuqxu;unts %“rgﬁ}-ﬂ

48 the chatinel is bread at B liee {uﬁh values %hmzws w!mrs
only fair) and nervews going east, it ia mos unlikely that snother shorter

. pootion of holes wonld be ,;mm-.aa at & poiot 375* cast (hell way tn

- H seotien)s Another linme pf siz koles hers would cest mbout $3500, and
 would explora about 3138 ou. yds. of channel graval. This yardage =
. g&am:ﬁag bal fwcunce gravel, should conteln a W of m,m.@.

 Program II B snd © wuld by this zm have mmwum
The eatimated coet of fluming and beglanirg mining and amﬁm is given on
page 39 undor “Cost of Cetting Ptarteds,

£ ite Mw mining and mm;smm are mmw way, it should be possible
%9 keep 20 grovel ovews busy sach of twe mma in a 1000~foot channel
section. Bach orew should meke & cut (10 MJ each 2 shifts m- a
deily produotion of 200 yards per day, probebl 11 & Jittle more in

property drained gravels This 200 yerds shevild net after copts = 48,000
per yard botween Section B and wingdas, for a monthly net of $20,000.
Thus the investment should be retursed in sbout & year. Farther east the

... narrewer channel would cut the yardage, but values should be higher.

It Program 111, attack on the rin m?m, 48 in our opinion perhaps
‘oven more important then the deep lead mining, but 1t is more difficult
‘w peg for costs It would stert with & program = probably several months-

mnﬁhmm& works This would @«ﬂ wm*mtelw -

9 thf ¥ mos - " BO#e * s
rgiam gl% ﬁﬂ%&ﬁﬁw:u#uuw::::i %1:%8

4 essistants = neateshnical @ §5 per dey
6 EOBessssresearnsraburnrasinssnnens 3,000
Instrument rented, say, $300 por meessves 2,000
Travelling expense and eXpresSesscesssses 1,900
ﬁ@ﬂtmsﬁ 154 . sesnssnceinsonvesnrone 1,550

Geophysical work, 7 !#uu*ngm
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It is poseible thmt mamﬁnx work will sot result satisfectarily
on agoeunt of the presence of varlous sedimemtary beds end lenses have
ing differont resistivity coeffiolents. If that were the case, the
program would be abendoned after & trial that wm eoat whnw $2,000.

Part B, drilling, wmmmthwammwamwu

40 cost as the sontimuation of suoh driliing programs is ususlly based

on the results obtained as the work goes sheads If wmﬂsm work
outlines in adwnoce, the presence of a lapge ares of preeglacial rim »

at scws point above: Wingdem = vegular crospesection drilling at 100 or

150~foot interwals cen start; if not, an eliminative plan must be
adapted. The letter must cost more since & vonsiderable part of it muat
be drilling “for information®, whereas, if the yim profilds are approxis
mately known in advance, the mmmmw"m values” and
thickness of pay.

To drill rim gravels we mey use o rule of one hole per acre » ..
drilling at ahout 200-foot centers sach direction. Using the purely
arbitrary figure of 300 acres » as we did for estimate purposes, page 43,
and an aversge depth of 130% por holey the cost would Det =

300 holes » 130* depth @ ¥2,00 per foot = @?8_@9@

Ho ons knows where those "300 acres” ave at present, but it is ow

opinion that ome might be justifisd in plenning that meh, if neCes=
sary, bofore abandening the rim griml phase of Lightning Yresk.

Whe t aotually would happen is that ome would probably select an
arss in one of the "bays” alosg the walley flat and spend not to
ezcead §15,000 or $20,000 drilling out a rim gravel mining setwup., At

1 hols per eove, the rim gravel drilling would cost about sixetenths

of one percent wﬂ ‘the gold vontained inm each mtre exploreds

Part O, mining and operating, of the vim grevel program would
follow the svmmﬁaga it opon pit methods were ewiﬂwxé. an entis
mate of costs and profits Lis given on page 33 . under "Tgirip
Mining"s This method is mors elashic, recevers more gold per acre,
shortens the 1ife of the mine, requires much less labor, is wafer,
and should be used where possible.

If it seemod best to drift mine the ares as was done at the Sanders
son mine, the creek would be first diverted, il necessary, by a fiuze
(if a deep load is elso prosent) or by a dmgline cut (which is muoch
cheaper and probably as satisfaotory)s Thonu two shafte should be sunk
somp distence apart and connected together below » this to facilitate
drainage, ventilation, holsting of gravel and handling of timber and
suppliens Since the leaner rim gravels must be handled on e larger
roduction basis than the desp load gravels, larger hoisting shafis end
more adequate facilities muat be provided fors The costs for getting
up and developing a rim gravel arve for bodrock drifticg would be approxis
mately as follows: »

—56-



3 mﬂﬁ L4 m" & MW 1#1&*%&4**&‘%@‘@%'
L Gravel deavelopment » A500% @ J10 eenee 35,000
- Hodsts, pumps, old reouvery, - :
underground haulage equipmenty
: m other mk&mﬂ; m##ﬁif%ﬁi%-- M
§70,000

Power from cent ral sta’clon

' ﬁﬁﬁh&aﬁu@m&wmamﬁm%ﬁ%t«rmﬂy
ﬂwwmk;mmtmtﬂwmmamta%w#wwm
which the net prefit should be roughly %xuafa por wm This would be
& monthiy mm of §22,5000

With ﬁﬂm headqu mwu m &Mﬁ; mmx wares
house, etcs at Uingdam m&y built) it wﬂ&éhmtmh

" carry on a substentisl deep lead operation with several shafts operatisg
at one tiwe, and one or iwo cperations im the rim grevels all at the same
time. ammm supervision end englneering costs would be much
reduced per unit of gravel mined. Adwmee drilling and prospecting
%ﬁMh%ﬁW%Ml#ﬁ&WM#Mﬂmmmmm
of results and profitss

15 3 _5'7_.




3.- m“ is awia ﬁiémc from company wmm mznmng mint
roturns, personal commnications, publishod official bulletins, and
from visible evidensce a! tailings piles on the property, that a Stibw
stantial emount of gold (sctually neerly one millicn ﬁaihra} hes been
produced from o small ares indeed on the Li.ghiniﬂs Croek wmﬁm
See page 14 for fﬂ.gwas on m&m emﬁwa Gi _

mwxewssmaammywm tmm stnts ong th
lwmile length of the properiy, slthough we kmow that actual wwmz
_my in detelil according to m vagarios of W ge;lé depositions

8 It e guite m. from published m veports of past me
mmm, from Governmeont reports, and from persoml communications
and observetions of tho writer, that siaing diffioulties on the Froperty
in the past have been due %0 failure t¢ svlve mechanicel and technical
problems of gravel exiraction, rather thean io eay lack of gold wmliuves
of m order usually classed ce mﬂhi in the gravels attackeds

i:. 1t is the wi&w*a ms that proper sclution of m wémm
monticned sbove may meke available s gross godd rotovery from the
mgwty in an amount n& the order of 20 million dollars, Mm&y mm.

e Bs Slnce thma&ﬁm& seens wmmmm it is our

- opinion that, im the light of present information on the seans and devices
- of solving m operating problems mentioned,; there is ample justification
for cerrying om with the development eof the wewtx along the linse
mggeahﬁ in this roports

& No one showld attenpt dﬁm;mﬁ of the preperty with tass idea
¢f "Gat in, teke a profif, ond get oute” I% fsn*t that kind of &
i operty. % bolisve it | m%&tm the operator's expecting to carry
out a long range program {unloss war stringencies prevent) for a
*million~geyear” operation, end he should be prepared if necsssary to
‘adwence up to not to exceed VH0O0,000 hefore profits, if preliminary

drilling (cesting & fow thousand dellars) indicates the progressive
expeaditure is called fore

Our recommendations are as follows:

1, This fall, try to get an operation going at the extrenme upper end
of the holdings near where a bedrock drift operation is currently taking

=




out highwgrade h&m gravels, The drilling end preliminery would
cost abouk $7,600. 1i that is successiui, s mining setup would cost
about {63,000 before Naﬁ%» :

e ﬁwtuhm érmsaa mmaa a wma haif um went of
#ingdem pointed toward demonstrating o minable deep iead or channel
in the area below the old operation. This would mﬁ about §8,000

8+ Carry out geophysical whnhmmm t&uﬂ-tam
whether that device will indicate in advance of drilling, the bedrock
contour and Lm%mn ai ::&wa my ahamlm ak ;aﬁmﬁ on the ammvtx
above Wingdams :

4+ Bxplore the ymmam of uaing ﬁ@mﬂ and mmw methods
in mining she medium grede, Wriﬂmm whwa ﬁhﬂgmr h’n
M on the property above ﬁam A

S Do some prelimipary &W&mm& further mma%mwm&w
struction and gost of a mxm flune near “ingdam for the purpose
of di Lightning Oroek, especting (er calcula ting on its
imim&tr %0 use the water time diverted for gescrating slectrie
powor with a low-head turbinewgenerstor~+see pages 37 and 38,

6 If %l yﬂm of driliing outlined in mmw 2 above
resultn setisimctorily, start shaftesinking for bedrook drifting
~ operation in the deep lead just weat of “inglam,weaeo mge 39

kL ?*itmmnmxhaﬂrumumrwmﬁw,mw%m
#zumk one hundred fm‘k and drill another seotion of M&.ﬂr.

it all ymimy work and prospecting should resmit unfavorably,
the lessos would be "out" approximtely the following sumst

mntauﬁttti&nnm&ncﬂunﬁ#;g:ﬁaiutﬁﬁ @ fgm
Ie=i Shors range prospeoting and
goophysicnl Workseessorasuvsansnane 74600
II=i Deep lead prospedtingssssrsvssess 8,000
Iiies Geophysicel WOPKessssavosvssnsas ﬁ;ﬁ?ﬁ
B mum i osplotossesenovese
Traveiling and hm oxpens & BiBGusse
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. right, The mheaves at the top of the shaft sre in the "pilet house® abeve

the tile fire proof engine houso fras waich the diosels

. shaft,

Gapmoral view of maﬁ f“ingdem, Holvin shaft house iz the &m

rools zmmew«Wu%%M%ymwﬁmmM the ﬁm

 going from there over Hungerien riffles in & metal siuice housed in the pert of the
 strugture resting op trestle bents et the right of the picture. The "over-size” went

mﬁamrsmmm}mmmam:mﬁw%fmmmﬁmkm.

mwmnﬁaxmwammmmammmmmmmm -
is the main big ‘-.;%thMMthmm hmtmtm
: &wmm&

mmﬁfm&m&ammﬂmmmumm% xwm&ﬁ

z&m»ammmtm ﬁhsf”mﬂwmawmsmm
betw .jtﬁafm&mﬁ%%muﬁem”ﬁaﬁ%&%ﬁ m&, in effeet &
Wmaw&m Aptunlly the sccumilation of fines unfortunetely dumped back
mmmwammMRMaﬁmsﬁﬁwmﬂmmtwm :

entered the gravel mm

This pleture was WMM&&WMNMWMWﬂFW&M%i






?amwmm 'am from the bridge shown

i at the left on Page 60 is lvokimg downstresm toward

the wosts A% the maﬁma&ﬂw«wt&ﬂ.m ia the

four-gtory bunkhovse capable of housing 100 mwen. The next

mrell building to the left was the pool hell end recrestion
buildings The next with o sloping poreh opposite the light
pole is the office and engineering quartors. Tarther to
 the lef$ are the store and post office snd other buildings
 and residences. &ttm&eﬁmmwmat&&a

- buildisg used for a beading plante The stack showse

Mmmmwmmwmmmmmam '
the left and the toe of the tellings dump on the right is
the deprossion representing the point where Lightning Oreck
funneled into the Melvin deep lead workings in March, 1938,
and torminated the deep lead operations Zvidently e
portion of the tailings pile went into the caves Near
the botiom of the picture sppears & remsant of a plank
barrier that was once built as an owergency measure in
an offort to keep the oreek oul of the workings, It
originally extended several hundred feet downatream.

The first high water took it out. w

Hear the lower right hand coraer of the picture is
a hoxwlike structure sticking up 10 or 12 feet through
the tallings pile. This is supposad %o be a remnant
of the casing of the 26+inch Jansen drainage hole,

The lower picture shows the Helvin shaft house to
better advantages Yomperison of the size of the sutoe
mobile and the man stending behind 1%, with the hedght
of the building will give some idea of the fremendous
size of the structure. The left half of the building
is entirely unogoupied, in fact, malnly unnocessary.

~&1- —&o-
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& ?ha apper gﬁ#m wasg tm hm ﬁmﬁ %ha
m# from g mtwwmmmmm cwkai’
;@m%mmw»m ¥

‘m Wﬁbmmﬁﬁm frm ?ﬂm mmmm«'

ing shown at P62 on the wmﬁ&a looking Wﬂ
the porthwests

Note on the hill am in the left center of tie

pigture a thiok layer or tervace of intersglacial gravel

lying agsinst the north hill slopes ¥he bill slope
in the lower left~hand part of the picture is inters
glavlel gravel en the south aide of the strean which

has slumped down progressively aaﬁmﬂa almest 4 canyon
of the creek !&a& ek this polut,

...62_






' The upper pieture was taken looking east » upstream
and ghows mainly the low stage of Lightning Oreek at
the end of July in 1941. ve estimsted that less

than 100 second feet of water are flowing. mamm
M%MWMMammmmm

The lower ploture was taken from the sawmill at
Pe62 on the map and shows the mture of the generel
topography in the back grouwnd. Note s residunl
"ghoulder” aﬁ mwswm mmx at m’& marked "A".
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muamimmxmwm’thaMﬁ
merked Pe64 on the map opposite Page 85. Ihe point marked "A" in
the print is just about vertiselly over Ho. 3 upetream raise of the
Melvin decp lead workings. See map Page 85, 4% "B® the pisture
shows the %op of Ho. 2 or ¥andersen shaft houses The long tailings
piles cocupying the center of the pieture is the over size from the
Sanderson werkings. ;ﬁ*ﬁ&%%&@t%ﬂmmm
opposite Page 63. At the oxtreme right ia the sawmill tuilding
Ma&%Mﬁmmm;‘m%_ _







The upper pisture is a "hy" or widening of ths
oreek flat ssze little distance above Wilngdems Note
gﬁi?‘ tmmw of the mtm profile across m valley

: m lower yma was Mkm heﬁaa' damm
!rm the bridge at P=65 on the map opposito Page 85.
The lecation from which the panorenm on Fage 64 was
taken is shown herve. 4lthough the stream is fairly
replid and perhaps 0 W&ﬁ wide here, it is mainly
less than one foot deeps Drift merks at the left of
the ploture indieste that the extveme rise of the
wvater at flood stage hus not been more than three
or four feet.

—-B5—






; upper plature shows the alired Brown opevation
abeut 1,!3&3&& above Stanley and just sbove the upper
Yimit of the Lighining “reek holdings. Brown is the

man on the right end Celosel G. 8+ Fiper is on the
left. Lightning Oreek hore is scewbat smeller than
it is & dosen wiles below at Vinglam. Brown's shal$
house is the principel structure in the ploture. :
The timber shed i next on the pight, thes a %ool
hotige, and & building housing 2 new 100 heps diesel
engines divect connected to penerators is wot showns
Hote that Browa's shaft is only ebout 50 foet irom
the eresk and sonme of his mine workings must be
prectically under it, also thet he is dumping hig
wante into the m?wk m mmzm :E:k mzi of iw waber
sonled bed.

The Iﬁwﬂ' yietm ahmn pne af m wm “m" .
or valley fluts at & polnt between Jfanley and mmn.
At such points as this, we sxpsct good chances of
substantisl aveas of pre~glacial rim gravels. Here
the velley flad is probably 2,000 !w& wides

-G & -
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mﬁmmm@mwmw:amm
to greater width, Geophysical work in places
like thipg should give mm amﬁw wﬁth L
groat ﬁiffixmmx. :

Lower picture is looking west down the main and
only street of the village of Stanley.






The map Wiﬂ this puge, on a soale that has
been rediced @t /10 inch %o the mile, mhows the entire
length of Lightalng ﬁrmx the claim pattern and holdings
of the @amli&% g iluvials of British Volumbia,
Litds, snd near the rig% or sast edge of the map, the
town of Bapkerwille. williams Yresk, two miles of which
gu’ﬁ bkelow Barkervilie are uaderstood to have produced

000,000 or §12,000,000, joing Willow River at the

of Wells, shown on the map at the foos of Jack

':ag Glubs Lakes HNear Wells are the present important

quartz mines, the Islend Mountain, and the Cax iboo
gold qunq Lo :

Alfred mmx*a mﬁam Weﬁa drift wmm :%n
rich gravel is shown near the village of Stanley 3m
above the upper or east end of the Lightaing “resk
%mmmsae :

Wiingdam and the wmm& wuﬁ.w in mws&
yeara on Lightning Oreek ia shown about 12 miles down
the creek weat of Stanley.

Quesnel is some distance off the map opposite the
lower left hand cormers
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mmmmﬁmmhmnmhéfmfatmmimmtfﬁmt&emgn
are of the channel of Lightning Ureek. The first 14 are in the vicinity of “ingdsm; tie last 2
are at the old La Fontaine mine located sbout 2 miles below Stenley, The cross seetion lines
of the first 14 are lettered %, #, D, oto. and their position is shown on the plan map following
the eross seotions. The oross sections are arrasged in proper order from left to right, that is
gtwmﬁm‘mx&mm 413 oross sections ere drawn as if mmh&i&gm&ww

ﬁm&m &iﬁm&ﬁwam sediments may net be exset, nammtemaw
- mately correct. Recent reworked valley sediments are shown im green, older deep channel sedi~
neits are shown in brown. The oldest or Sanderson inter-glecial and pre-glacial in yellow,

h%mieﬁﬁﬁwmre&ﬁmgﬁmmwsmﬁgmﬁtmﬁmm“a
&mﬁ%ﬁemmﬁsﬁ&

“The section letter mwm s Hy By olo. .ia sm at the extrome right edge in: m }m_-rm-_

of mm :
| ﬁm& cross sections m ﬁrsm fm mmmzam inlmﬁm by 4. He mmam

: g Haley, my&ﬁw W and W &wiﬁg the hmﬁ oporgtion a% Wingdame

- In ammg a long rangs m&: driﬁiw pwm, the writer recommen s that armm fw
@ .em purposes be started 2% section 5, and thet wining begin in thet mia;.ty and continue
; emm:& up the channel uatil it Wﬂ the deep M &mhmﬁk of the Mackenzis operatiom,
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Gold Alluvials of B C. lpd, Wingdam BcC.
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This is the plan map of the workings at VWingdam,

The locations of shafts, buildings, drifts, cross-section
lines, highway, the course of Lightning Yreek, also tribu=-

tary streams and the location of the deep lead or deep
channel are shown,.

Lightning Creek is shown in green; the'traca of
the deep channel in pink.

Undoubtedly the deep channel is much more crooked
in detail than is indicated on the map.

The mile=long flume to divert Lightning Creek
would start about at Section A=A and go to just beyond
Section BE. to the west.

The Mackenzie deep lead development work is shown
on this map. It goes from just beyond Section ¥, on
the west almost to Section J on the east or a hori-
zontal distance of 3100 feet.

The Sanderson mine workings total about 15 acres
and are shown between Sections F and G,

Note that churn drilling on Section K did not
reach the deep leads The same follows for Sections
J. B=B, and 8, Closer spacing of holes directed in
the deep lead is indicateds The scale of this map
is 300 feet equals 1 inche




