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E A R L K. N I X O N 
REO. PROF. IN OR. ORCQON NO. 1«07 

CONSULTING MINING GEOLOGIST 
-T9AT irrwrs -Btneonra 
PORTLAND. ORCOON 

Colonel J. A. Mailer 
60 East 42nd Street 
New York City-
Dear Colonel Mailer: 

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, 
for the purpose of examination, was during the week of 
July 27 to August 2, 1941. 

Respectfully yours, 

(C#SL£-K YX^-^~^-
Earl K. Nixon 

Portland, Oregon 
September 7, 1941 
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©lie i s an alluvial gold property occupying a narrow valley some 
eigfcfea$& miles long 2a a well-kaewa goM*»fr©diieii^ area* the Sarie©© 
MM**5&% of British Gelumbia. Is the past, the property has been worked 
almost exclusively by bedrock drifting methods and wiagdams in the 
early Says* %© gradient of the channelt depth el gravel, and houlder 
situation are eeiieved te preclude the use ©f dredges ©r hydraulic 
aetheds far most of the iesgtk <*f the property* 

f̂f© types ©f deposits ©r geld ©©aeeatratio&s have seen worked $m 
recent years ©a this property* 

JU the "deef lead* or deep ©hansel gravel 
2, She shallower old rim or bench gravel (sailed ♦Sanderson*) 

Only tw© or three short sections of gravel ©at ©f the entire 
eighteen-mile length have bean mined, according- to our information 
and hellof. 

Previous to If34 various costly hut unsuccessful attempts had 
seen made to mine the dee© channel gravel near &'iagaa% a village one-
third of the distance a© fro® the lower limit ©f the property. then 
la midyear 1^34, the emgeajr ©©atroiiiiig the property ©rought Mr* B* 
Campbell Mackenzie onto the scene to ins ta l l the Australian "deep lead" 
system* I t was hoped that this system when installed would solve the 
difficulties of mining the spectacularly rich, ^mp channel gravels.. 

After the usual run of vicissitudes attending the install ing of 
a sew system ©f mining in a new e©a&*ry**asd the spending ©f a half 
million d©Uars**ih© deep channel was successfully entered in February 
193? and values of one t© two ounces ©f gold per cubic yard were en­
countered. Meantime a large section of ©id rim gravels had been 
©peaed up i a a nearby ©peratieu^th© Sanderse»**and mining progressed 
there steadily* although in Bedrock ©revel averaging ahout #4*00 fc* 
§6.00 per cubic yard* Development work and drainage of the "deep 
lead* continued in preparation f©r substantial production* 

the ereek here flews near and in places ever the workings i s the 
deep ©haaael* so water troubles and eaw©*las had prevented suecessfttl 
mining of the deep channel gravel through the years* In addition, 
heds ©f •*%»■% a water*laden s i l t ©r mud, overlying the rich gravels 
had added t© the trouoles hy ©reaki&g into the workings a t times. 

Ill la te March, 1936» a raise in the deep workings broke into old, 
forgotten workings f i l led with 8sluiaw* the *slum% f©Hewed ©y water, 
flowed into and fi l led the entire lower workings| the eld workings 
caved, and the ereek came in. %ter rase to the level ©f the marby 
Sanderson level where i t was halted and maintained* Mining a t the 

-z~ 



$m$&rm& continued a few aomtss while an effort m s isa&e to finance 

Bas to war conditions in %glaad in 1938 and H39;f financing was not 
forth&OBiBgt and the property aa-a regained ial@ sia<H»t the siac&inery 
sold eff to m$ ©reciters* 
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&d6*$i4Hi mM &&***!£ l i l t y * $b* |»ightaia^ @*mk placer property 
■is .l©a&te£ ©ae-kali" -s&y" ae-sweea 41*©©$©.! aM Ba£&arir4i.l©: - Jua ifes Garis©©-
g»M &i3tri©t of eaatral Sritifb Oaltasoia* a#|#©s;iia£tely at 54© II, l*t* 
Itu&t, a&& 1£2* i* L.©iagitt*§©* 4 good gravel road, open and smiaial*se& 
all, year- ©l tfc* ^VegflMft* p&s$m t i e Xaagtb ©f'tisa jar ©party* I t i s 
ih© taaiu raaa t#m Qaasnal to Bajrkerirille* %u©afi@l i s ©a t&© aain govern* 
mn% faAgttvif jiarfeh fra© f&aeawar la Fri&o© &e©r$a, a, £©rtl©& a I t&e 
gr©ja©%©& J&gfta&y $© iUuasfca* th* writer 6r©7e fcis oar fcra® faaaaiwr i© 
$&» ^reparky i& a d&y sail a -feaif %a© %&*.$ w«*k. in. Mlf,$ 1M1* fa* Ha* 
ta&oe by ki^hway from Vancouver to Ques&al is 450 Bailee, am® Wiagdaia., 
•t&a t i l lage as t&a j#o|wKrt|fi: i s thir ty lailas aeyeiti $tt*ww>2U 4 ra i l* 
re*& *i$tt- tri-'wealEly * r a i # t ami paseajsgar aerirl©© rans #r©sa $«paoia&# 
wfeiet* iff t«6tt*y miles fro® ?att©©»irar* t a ^ues«@i» 

OimairAiil, f iylat seod alnsall sarnie© la ml&tala©i$ t*m V&Aeouwr 
t© fililasis U&e a&a t© Steiat* &a©r§®, ©at iaot to §f»anel as yet* Fly­
ing iiia© ire® fitatfo&trer t© friae© sSa©r$© i s aaattt tffiS©* Ummf m& Iras* 
ttore &&$& ©eatfe to ta© mis© ay aufcwMl© «$&&& $alc® a t leaf! $ tietirs 

Slg© - 3ix*y*aift© plaear &i&i®$ ©la&ss a$d ©«e sgtseial gya&tt t o w 
ia$ aH©5®t-&ar aa uii&r©3te*i langta of #&£tete«& ni las ala^ag tha vaJUay of: 

!4^tf t ta? C âafc't e© î>iria© t^a pragartj unefcsr aoaala^ralioB* ^UMI^B* i« 
iaot as important as eantiimou© loiigth ©I gravel ©lmnrial» f^a olaima 
tm^- iw a a©aali©wM«. .^iataaaa fe&H^ oa^o f^a atlasd frctn tfe© vaiU.af' 
oottam â liiofe aoataias t.-ha alaa^la- gtn^al* ^ a ^ l l a f ao.ttom. la aaaall^ 
qaita lairai ©aiwasas ®m toaa- ©I a^peaita felajp©a» aad tfea trallay flat 
avaragaa. Irons- ©«ia •tfeaasaad i© *wa l^aaaaai fae^ ia »islia» at laaat £ar 
taa. i i f^r (air aaatar&) 4o.»aa »ilaa af t*# ^a^artf* 'B¥Qb&htf aae^aar** 
tar"'Sila «a»Xa fe© a fair airaraga wl&th of ttea vallay hbttna for 1fea ©ia*-

t l r a laa^tfe* , i,m-flsi|f|i&», wtwsr* tfea raeaat salaa ©paraliieB «a« aarriad 
a^t.t fcha v a l l ^ mrf©«# *a a matter #jf l;#d©0 faal ©f laaa* a i s l a 
caused ia part oy the slonp of a.' great mass ©I .glacial dabri* lyia^ 
agaiast the south hillsIda. 

.fjpagrajgtejr * (Saa fhata^raftia .̂ aga H^ eta) fae eeaatry ia ^ a e r a l 
i t r ou^ aaa 'rol l iag wi*h a r a l i e l ia the. viaiaity ©I Li^htaiag 0raalc 

pr©S>eri? ©f lass t ^ s a tfeoaaaad faet. i i i ^ ta iag ^©ak vallar**alsi©s.t 
a c&nyen at polats i a i t s lower reaoh©a^»haa horn mi 4owa throaga the 
sarreaa^iag feaafla.iaed aarfaae aai ©a*fe«sir4 t© taa **$$ to tfee fratar 
Eitar ^araiaaga at ^uasnal* fka l i i i l .*&«$»» ©a sota. siie® ©I Lig^taiag 
0raa& f l a t are tiaiBer^aetara^, .ana m&*v»a fras to tt© 3S ^©graea 3^ 
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Drainage * Lightning Creek, with miner gulch tributaries f flews 
westward! the length ©f the property t© a point just below, where i t 
joins Cettoswood &iv©T* l e s t ©f the tributaries are short, not mere than 
three ©r four miles long, and debouch late Lightning Creek drainage at 
points h i # ©a the valley sides* Bases Greek, as a s example, s ta r t s 
about two miles north of the town of flngdam S M furnishes water for 
fire protection and domestie use a t the mine ios&tioa from a. dam 
where the creek passes ever the north rim of the valley* A% flood stage, 
Hay or June, Lightning Greek i s estimated to have a maxima© flew of 
1500 ecu f t , per second* At the time of the writer 's v i s i t , about 
August 1st , i t was a break five or six yards wide and a feet deep* 
carrying not mere than 100 second feet* (See photograph page 68)* 
^though the normal snowfall is heavy, the spring thaw is alleged t o be 
perhaps a month along before rains come to augment fleet conditions. 
Drift marks along the bed of Lightning Creek indicated i t s normal flood 
crest to be net mere than fear or five feet above present low-water 
stage* If the gradient fer the eighteen miles ranges between 25 feet 
and 70 feet per mile* judging by map contours and statements by two 
engineers* there i s saffieiast stream velocity under flood stage con* 
ditiems t© carry off a tremendous velams ©f water withoat the creek 
spreading ©at very much over the pervious gave l s beyond the limits 
ef the silt^sealed creek bed proper* A water gauge was maintained a t 
wiagdam for a number of years* bat ta© reeords are net available* 

Lightning Crock, as i s commonly the case* seems to have s i l t ed 
or sealed i t s bed tightly so that under a©ma! conditions there i s a 
minimum of seepage into the underlying gravel* f his has been the 
writer 's experience in other parts of the country} and mine reports 
of the former operation at ^ingdam bear out our prediction that,, with 
the creek diverted or flamed, the channel gravels below, once drained, 
can be maintained in a relatively *dry* and safe s t a te without undue 
expense fer pumping, what the yearly saturation is from snow and rain 
water in terms of gallons a t a given point in the channel cannot easily 
be calculated; bat if a section of the valley gravels, say a mile a t a 
time were flamed or drained ©r both, the resulting pumping rate after 
drainage should be of the order ©f 200 t© 300 (tl $) gallons per minute 
from the deeper part of the channel* Ifee *dry season* pumping rate at 
fingdam was about 20 million (Xmp*) gallons per month*, or a l i t t l e 
over 500 (U §) gallons p&t minute m when the channel was net nearly 
drained nor the creek flamed* 

Climate * ffeis inland part ©f 2rlt iea Oelsmbia enjays a quite s a t i s ­
factory ci'imate* $mmt daHy temperatures are in the 80*s $| and nights 
are co i l . I s the winter, extreme lews ©f 3£ beiew ser© f* are not uncom­
mon although surface work of some kinds can be maintained thron#©ut the 
winter* fixe normal snowfall i s about six feet and the to ta l precipitation 
about 30 inches* Ferag* crops and vegetables are raised i s relative 
plenty i s the fraser Valley around**• 
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Qaeaael* 0**t&* faaeaea are prevalent* *§m Qaaanal area i s referred t s 
as a **$m& dairy mm%w¥** S » greuad aay or aay net frees* before ta* 
snow cosies in the fall* Winters are described as usually "open*' until 
the f i rs t of the year* and tbe- ©old weather eases regularly in January 
and February* %riis& thaw usually begins %& April* and the r w e f f ef 
mte r continues ever a couple el months except when enhanced %f rains* 
the writer eKperis&eed very «ar» sunny weather during the f i rs t ««*& 
ia August sad «as such relieved sot to be isetheredl by aiegq.uites iraiea 
l a tes t much ©I the north ©ouatry* 

Tiial^r - /a.sacst the entire Cariboo District is cohered with tlm» 
bar. ^here are seas excellent islands at sprue© ©f medium sise and con* 
sidsrahle piae and taaaraefc* lead- fuel: coats abound $3*50 per cord*. 
Mine timbers 1ft to 16 inches and peeled now east around seven or eigbt 
cents per running foot we were advised. Dimension limber easts about 
|£0 or 121pe# thousand board feat delivered en the property. % saw 
a ®®&&m slfced sawmill operating a im miles bales the loiser end of the 
property*. Tamarack commonly mites the best mine timber at leas t for 
caps anil pests* but spruce i s used here to a considerable extent. % 
saw dimension lumber up -to I I or .14 inches in e lse being trucked past 
fiagdam to the quarts miaes near Ife^kerwiHe* See photos pps 62-66. 

fgjjgjfc iBSSBlMfi l * ^8*#" SfcaSagrapit J i * 6 0 ) ^isoeft for 
two vilia^ea* ' $ w l s f #S'"tfee very ep$er end of the p reperty* and 
&ia#aa» some 12. or 13 miles helaw* there are sstly m naif desea houses 
{ef aimers- or small farmers) i a the 3$*mile length of the property* 
At fiagdam* n m of the- mining .opera ties- between i $ H and If St, tar* 
lane improvements; consist ©f three large shaft houses* a £©ar*stery 
house (le©*®a& capacity}* an ef f.iee^ag&aeerisg reesi*busfcn©aae build* 
iag* a reareatiea building* a f&r**prs&f engine bouse*, blseiEsmitb 
shep^maehise shop* mrenouset. s tare and fostetfiee* a. feed ¥«*ree® 
aanager's house* soall heist heuses.ff stess houses., sundry aetehiae sheds* 
sa«sBmi bui lding and afeeutt §Q miaer*e aeuses and snaolcs seattered 
eleaf tne read up m& €mm tbs l ^ r a ^ 

■Present w&B$m&» of %im fe rmr village in«tode t-ae stereieeper 
and nis: -«ite# a earatafcer* and a weodeutter* %ere i s daily issil 
serviee* and a telephone eoaaeets sritn %*ssnel and t ^ eutsMe* 

43»eat a l l meainery baa baeâ  sold elf t i e p*op^p% to ^ t t l e 
obligations' tor labor and taxes* Snare, remain two churn dr i l ls* 
rataer eld but usable* a Urn ^ a e aara*. a gw& Beatens «ert ieal abaft 
pui?# (probably about l t000 gallon capacity)» some la^inoh colman l i ne , 
odds and ends of na^iae-ry iael^diat abaft, ea^ea* ear daiapara* 
rails. , traaaiela and steel sluices for gold recovery* an assay bal­
ance* eta* Mesel engines* generators* hoists, etc* are gone} one 
®i#it say tne property ba* been stripped of Bsining equipasnt. 
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fb© property eevered by t h i s repor t , consis t ing ©f a con­
tinuous s t re tch of eighteen miles along- Lightning Creek, was f i r s t 
consolidated l a t e one group of leases i n 1896* We have no deta i led 
record of the e a r l i e r placer operations an the %ee&» tot brief notes 
on the history of operations from 1396 to 1934 a r e taken mainly itm 
report e l the Minister of Mines ef Br i t i sh Columbia for 1925, 

I t appears tha t oa© e l the e a r l i e s t ©fferts to develop foe prop­
e r ty m a t e drive an ad i t up the channel lo r tae purpose of draining 
tae gravels*- After driving a distance el' seme 1*1*00 f e e t , the work 
was abaadeaed. according t e t h e Br i t i sh CeJnmbia %p«rfcmant el Mines* 
annual report for 1899* 

fa© I * Fontaine Miae located oa t a e present holdings a couple of 
miles dean tae valley from tan vi l lage ©f Stanley was extensively mined 
between i$03 and l$9f* Bvide&tly tae values were a l i t t l e t ee lew t e 
sake the operation pay a t t ae then pr ice ef gold* t h a t operation 
seems t e have been carr ied e a t by the Lightning Creek Sold Gravels 
and %aiaag© Go** Ltd* 

fhe his tery ©f the property front then en u n t i l aoaat 1930 i s 
obscure ether than tha t some shaft sinking and churn dr i l l ing ' were 
ca r r ied en a t various times i n the interim, such a s in 1904 end 1916. 
there seems to have been qui te a period ef exploration around 1917 
and 1918* the name ef the Lightning Creak 3eld %av©ls and i>raiaage 
Gt»- Ltd. was changed i n 1929 t e the %igata in# &r#mk % l d Mines* Ltd.% 
evidently i n cennectiea with a reorganisation* I n 1330 the Consolidated 
Sold Aliuvials ef S r i t i an fielembia Ltd, was incorporated far the pur* 
pose ef taking ever aad developing the leases of the Lightning Greek 
Oold Mines* Ltd. 

fear shafts were sunk (the dates a m net c lea r to a s ) and much 
Keystone churn d r i l l i n g was Carried out under the management ef Mr. 
G* H* 0nv©rsa£t*-wne i s a t the present time president ef the group 
t h a t holds t h i s property. 2h©se shafts were sank a t the v i l lage ef 
&ingdamf- i n fac t a l l operations described below are a t iiagdam, e lse* 
Much d i f f icu l ty was experienced ay water breaking through Into the 
s ine workings when the channel was cut ey a hard rock crosscut driven 
from Ho. 1 shaft* $c ac tual mining of gravels took place u n t i l 1233 
( the B« C, report s t a t e s ) when the So. Z shaft a t wingtiam isas unwatered 
and the mining of pay gravels car r ied en for a t i n e . In the f a l l of 
193$ i t was decided t e resume the former attempt t© mine bedrock gravels 
from Ho. 1 shaft* In order t e do th i s a 26!J diameter drainage hole 
was sunk through the gravel into bedrock and a large eapactly v e r t i c a l 
shaft pump insta l led* Unfortunately t h i s large hole was placed | a s t 
beside the creek (see photograph on page . ffiff* I t i s recorded t h a t 
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s i l t and "slum* came into the perforated casing to such an extent that 
the pasts mm choked and could sot tie removed from the hole. 

©a July 4, 1934, Mr* B. Campbell Mackenzie , a successful "deep 
lead" operator and engineer from Australia, took over charge of opera­
tions for the Consolidated Gold Allavials group, and started immediately 
t© 4astall a proven system of mining- <tesp leads as developed in %s t ra l l a . 

fan .history of eperatieas fra» 1S34 un t i l their cessation in 193$ 
i i s clearly given: la the annual reports #f the eoapaay* 

Since the experience gained during t^e Mackenzie operation haft -
such definite and isspertaat aeariag on decisions for any future operation 
of t&© pr©per%#, we are outlining in eonsM-eraoie detai l here the rest-ord 
of events that task &*£**■ 

Baring 1934,. Sfeafcanxis, wits ample funds provided, set ascot sub* 
s taat ia l preliminary' develepmsat of the property leading to the is*-
atallat ion of the Australian deep lead system of mining* He sank Ho. 1 
shaft a distance of I t s feet, Ho. Z shaft 1$$ feet, and lie, 3 shaft 
(mainly in rimreek to rej&acs tie. shaft formerly sunk $y Ifr* Sinvsrsagt) 
141 foot* the costs of' these were respectively f l ^ T l , i8,07'8, and 
fH,4$## Be carried oat roek-drlftiag from So* 1- shaft a distaae* a t 
320 fast ($4^0S$}t and 3#7§§ feet- or reck drifting from- $e* t shaft. 
(f 37,5-8©)* Has ' bail dings, snaft houses and dwellings were built 
easting respeatlwely $24*3&U | l f , ^ 9 - and ft#&&* Machinery and espip* 
meat were purchased cos ting $9&#&i3U In a l l , nearly' |20G,00G (#19 8,624 
from the aaaaal report) were spent in I f 34* ie note among other pria* 
eipal i t cans of expense earing 1$S4 these ©f payroll, $£&»509| _ store and 
commissary, §ll*84$j ©xploretion and pre*pr©dKCtien expense, fS8,412:f 
and directer 'a fees, 113,908* Hues, atmra dr i l l ing was done to locate 
channels, bedrock elevations, and gravel values* %ring the six 
months,; lI&fT8tt$l® imperial gsllena of water were- pumped from tne 
tare© shafts a t a cost varying from £•&%£ t© X0 ner thousand gallons, 
4. poser plant* ianXadtag three Orossley diesels of 5S5 combined h* p. 
was huilt a t a ©eat of 4»3&« B$#* %e esap .and all. machinery were- else* 
t r i f led and currant was supplied hy 44® volt &* §* generators. 4 
total, of f 9,$$&#®l «erth of gold was ^educed and sold daring lt34# 
During the six months period after Saotea»is*s taking over,- tne most 
Important mrk m&z ( l ) #Psi^iJ^ tae gravels in the deep lead efeaanel, 
(2) drifting under the cn&anels in bedrock for installation of the new 
Mniaf ®9taod, and it} d«velepKent ©f sons of the saaHewer r i a gravels 
Cut the Sanderson workings) ad|aceat to the deep lead* 

In 1931., the excellent progress temrd installat ioa of the- new 
method of aining the deep lead sets con-tinned and actual mining' of the 
shallower old rim gravels in the Sanderson workings developed into a 
separate ssiae operation* the Sanderson werkiags prefaced $?4*398 
la ^>ld during: 193$* £he c-osts are so related to those of the deep 
lead werfeia^s and ^ s general amtsatsring and dsvelapneat of the 
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©f th© property* i t was dif f iaalt to segregate those direetly at t r io* 
utabl© to the Saad©rsoa reeoveriags. However, i t i s believed that 
th© SaBdaraaa ©paratloa ay i t s e l f *©ald aava ©#**sidar©|*ly mm thai* 
carried itself* %riag IMS* asaardiag to the auditor*© report, tha 
to ta l amount speai was t£58#§9S»88* Amoag the mar© important items 
of 3$3$ ©*£©&*©# are plant and maehinery, fl04 t148| drtf tiaf.,. |43^6K| 
building, $$M$7|. Ho* 2 shaft hoasa, §14,0S2j S©« »■ shaft hcus©# 
$U t#31j $©# .3 shaft* til,799* 3S©» 3 shaft ma sank to a final 
dapta of 2?3 f#©%, th© «©rk ©aing aiadarad ©a two o-r three oaoft-ftiam 
hy "rails of slum** On Mgast 8t&, a rua of slam ©ad mtar f I l iad 
the lontr workings aad t an^mto4 a l l pumping ler the res t of th© 
year with the exception of the hoIaSag of m t a r in th© SaadarssB ©haft 
•below the worl&ag© iti. the rim gravels* ©a Aogwt 10th, the power 
plant and new diasei engines burned* nevertheless, the report for 
th© year showed th© following rasaltss 

%ter pwpriNi'IMijW#i^l imperial jalloaa 
The sa-waiU ©a the property oat 1,336*479 board feet of lumber 
A wry naeassary and waJPL^carriaa>oat sarfaa© sarvey of th© 

property WQ& ssde fey ta« Surveying Bepartmeat 
©-.,£10 feat of ©hum dri l l ing was com|l©t«d hetsfeen June 30, 1934 

to the end of 133S (at a oast ©f 4J©*&11) 

I t saom© pertinent to aaote a paragraph of Mr« Mackensl©*© report 
where lie states3 "For over 20 years, periodic attempts have bees mad© 
to aster -the©* riaM gravel© from the $8varsa#t level.,. which i© practically 
©a the ©am© level m the ©©drosfc* th@s© mm a t t e s t s hav* a l l failed 
©wing t© repeated hursts of hî fc pressure slum. **hi© slam was usually 
posted to th© sarfa©©, and f a t h e r attempt© made* with similar result©* 
fbes© rapeataa fcurata of alan feava aamasd awioas cavea, tia?@© of whioa^ 
ua&er my ova observatloa, have reaabad the surlaco a few feat away from 
the timatf '̂ o ®&k® matters worse, tha Sfr-iaoh Jeaasea d r i l l bole waa 
sunk i& %lm same viciaity, 

*A l a r ^ Layaa- and %w|ar..|»aE^ m s i aa^ l l ad ia thia ^ola and 
is reputed to have pumped large quantities of slum aad sand boiore i t 
beoajae *saaded af *». Oa taa 181* of Aupistt 1935# ^ i i s hale aaved to taa 
»urfa^ # aad a wia$*da® had to fee rushed i s to th&- r iver to keap i t 
mm? from tha *e^ve*» (Saa ^a tagra j^ paga 61), 

n:U& may "feUta i t a s axloxmtia that ta© a^Ly aafa method of ©ater* 
iag tha.se gravels i© hy means of tba main raaf irlv© ^ram tlas Melvla 
Shaft, aad th©» a^ty aftar the mte r prasaare has aeaa re^iaad to safe 
limits hy maass of d r i l l holes fcerad ap from the mala reed drivaa» I 
©aaaot ©ver-aapaaaiaie tha importaasa of aarryia^ ©at tha ahove poliay. 
Saough ©xperimamtijs^ ha© aeaa doae aad moaay spaat over the l a s t £©** 
odd years la t h i s Ifo* 1 Shaft 1® mka i t ohvious that the process ©f 
davelopmaat ©I this proporty would have haaa aoaaiderahly farther admaced 
had n& forgotten there aver was saeh a thia$ as the So» 1 Shaft*'1 

^ariag 1936t the las ta l la t ies of the ^ustraliaa a y a t ^ a t th@ 
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iiagdaa werfeiags was ceatiaaad* %©k dr i f t s called mlm reef drives 
were continued both up and down stream* On February 17th» a burst of 
water and slum flooded tbe Melvia abaft and l&mr reed drives, $he 
break was brought under control by a good 4ob of grouting through a 
hole ptw&tlf dri l led fro® aariane and tae water anai ©If H&rca 17th* 
13)3 water was then gushed out and further progress work ma carried 
on. Although holes fastd beea drilled from the real drives in bedrock 
late tiis eld gutter ©naanel a t «any feints fer tb© purpose *t drainage* 
i t wan sa t itemed expedient actually to break iat© tb© channel with, a 
drif t a a t i i tb© pressure of water1 i s tfe* ©baaae!*, constantly measured 
a t various drainage boles, was lowered to a point of eoisplet© safety. 

Several eaves, to surface in tb© vt©3al%y af ta© large 2©# $m%®* 
age hole were meted during the year* m an area i a the vicinity was 
reserved t r a s say s&aiag unt i l seae fatur© tiaia* 

the %adersm Mm workings la tae rim gravels gave a good account 
of tbemelves <teia# 1936* *b© annual report of tbat .year ©bows tea t 
42*7X1 cubic yards of pay gravel were mined end this production returned 
$2lO#4St*-.37 in #&&» (aa averag© ©f $$*$$ per cubic jtrd}-* 

during tae year a t o t a l of S3gt$a%§Q8 Imperial gallon* of water 
were paapea frea tb© various sis© workings* Sals corresponds to 
practically 300 U* S» gallerss per minute continuous paspiag daring' the 
twelve snaths* I t seems desirable aere to give tfes record la. gallons 
per aoata pushed sine© the variatioa saay D© higbly signif leant in aay 
future operation* ?b© pushing record for 193S for botb Saadersea 
(upstream gravel workings.) and Melvia shafts ideep lead workings and 
reef drives) i s as t ellowsi 

January I9fooe»oo0 
February 16^000,000 
l a r a a 13,300,000 
April ' SlfrOQO^OO* 
May 29,008,000 
June 33,000,000 
July 47,500*000 
iapt&t $0,300,008 
September 23,000*000 
October 26,100,000 
Bowemfe©** 3Sf400,O00 
^ e i ^ j e r 46*300*000 

333*900,000 gallons (Imperial) 

Baring tb© year tne ©^tension of tae lower reef drives in r t w 
rock both upstream and down amounted to l t22? feet* In the Sanderson 
Mine a total of 16t180 feet of close timbered gravel drives wars 
carried eat* The Survey IJepartiaeat again earriad en a substantial 
amoiant of work in connection with lease surveys, f be amount of churn 

-/a-



-drUUiiff was diffiiRiaaed aad only a l i t t l e mark was done la 193a* 

the audit©r*« stateaeat in *&e annual report «he*» "net e t e $ e to 
davelopaeiit «f $U&»33a#7B% waica figars includes a credit of as 
operating profit of $25,543*84 on the Sanderson Mia© or rim gravel 
workings. and a charge ©f fS3,854*-75 far "Vancouver and koadca Adaiia** 
1st ration and financial expenses including interest to data on 
advances guaranteed t*y s toc^ldsrs* 1 * 

I t i s interesting ta not© tfegfc a separate accounting for taa 
operation of the Sanderson Mine shoved tota l geld produced and shipped, 
&,8Q©,04& ounces returning 4211,141*90 against tfiicn tner© mm talcing 
expenses of $161,172,43 and other e&arges against the gold such as 
insurance and taxes i4,42S*$3* %is gave tfee profit aentloaed abav* 
•for ta© Sanderson, writings of #2$,540*04* 

tfee accountant** "details of property SsprovsiBeats, plant.,. and 
eouliraeat as a t 31st of Become©*, 193&* sho«s an expenditure daring the 
year of tll0,0§?*17 tm taa entire operation* ftae principal i teas 
asking ap tais figure are? real drives including drainage nele* i& 
ttse deap workings* f§3,279f plajtt Beeaiiiefy and p^sjaaeat eoaipiaeat, 
#4S#79@* 

Barly i s 1937 {faeraary S, te$6 4*1*, asesrding to tae record) 
a crosscut from one of tne deep drives me f i r s t driven into the*. old 
dasp lead channel gravel undar satisfactory conditions m^ according 
to tfce Australian .ayete«*- this ssaat nave been a .&psat i&eaant for 
WP* ..liecfce.asie.*. I t i s recorded in tt*s emmX report tb&t *tae f i r s t 
pan W the deep 3»ad gsesvel} msfced contained #15 ounces of gold 
and fro© tae second pan 1*47 ounces of geld i«ere recovered** ffrom 
ta© sajae crosscut the report fartnar states that "on tearasry 17tii 
from 4 pan of soft bedrock confining no gravel 1*80 ounces «©r© 
taltam| and on facrasry IStn £#?? ounces «©r® also reeevaredfl* 1% i s 
also furtfcer stated taat wi& driving across tn© gutter froa febrasry 
l&tn to Faaysarr 28t«* 27 euoAo- yards (place wM&WNmafc) «era mined 
far a recovery of S4.*54 ounces of goM*n 2nis sast Indeed nave been 
cans© for rejoicing because i t seested plain that ta© Mstrai iaa 
system of deaf lead alnia&* had seem success?ully applied by fir.-
llaofceasie to tfea problem a t $i*igdai&* After the successful entry 
into ta© deep lead 1B. February* 1937, Mr* C* Saa^oeH. Haols^asie re» 
quested that &e be relieved as his feealtte under the leaf strain bad 
begun to cans© MM concern* The operation wm- then turned over to 
bis assistant^ ar* 4* E». Siclaaond, as at- V» end. of June, 193?* wlta 
Mr* Sackansie'-oeingr retained in an advisory capacity* In nis supplementary 
report of the f i rs t c^artar of 1 9 ^ SS&ekeasie ra-ther proudly pi ints out 
the following accomplistoents during his aneuaooney from July 4, 1034 
un t i l the end of larch, 1937? 

"(1) rroducad 11,0?§ ounces ^&»*4Ma#3^*00« 
(2) l^rivan Z%Z&1 feat of close timbered gravel drives-'^over 

5 | JBiles* 
(3) **ak Melvin Hdn Wsaft in roe^ I to feet* 
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(4) driven 1*98® feet ©f rock drives* 
(5) Puiaped 807,000,000 Imperial ga l lon of water, 
(6) Brilled 6,734 feet of Keys torn holes from surface. 
(7) Prilled and reamed 3,20$ feet of underground drainage holes* 
(S) Installed a modern power station of S50 a*p*t which was un­

fortunately destroyed hy f i re on August 10th, 1935, 
necessitating the erection of a new station with an 
increased capacity of 1,000 h. p. 

(9) Made a successful entry into the ancient "gutter* of Lightning 
Greek en %©ruary 8t»* 1987.* 

i t i s my opinion that Mr. Mackenzie le indeed entit led to a l l credit 
for a tresendoas affioast ©f high quality wfc done in that iatenwningr 
tis»* ri'iie writer 's admiration for Mackenzie's capacity has increased. 
progressively as he read through the very detailed reports of operatione• 
Incidently there was no lack of energy or intelligence on Campbell's 
part* Final failure of the operation was failure in the policy toward 
a hazard, and ^ichmcnd nwas credited with an 'error*". 411 operators, 
including Mackenzie, in the Lightning Greek deep gravels had followed 
the policy ef "fighting the hazard rather than renewing i t " . The 
writer** ofeeervatlon stated here i s not the result of study of the history 
©f the vicissitudes of the iiagdaa operation hut comes rather from his 
experience and association with much ©ore costly and hazardous drainage 
pro bless in the Lake Superior iron region. 

A mmmrj of 1937 ©peratieas as given in the annual report hy 
A.. 1 . %chaeiidt General Onager, shows production of 1,82a cuhie yards 
of deep lead channel gravel containing 663.69 ounces of geld valued 
a t |2&t 561*80. (Aoont | l l»3# per yard average.) fn# direct ©eat ©i 
mining the above yardage during the f i r s t six months was 118*77 and 
f 8.22 during the l a s t e ls months. 

fa© Sanders©** workings during the year (117 days) produced 52,151 
cubic yards of gravel containing 7*305.77 ounces ©f gold valued at 
#£33,640. (|4.30 per yard and 165 cubic yards per day.) She direct 
cost of ffiining the Sanderson gravel, including a l l underground costs 
for ol&ing,, tiaeering, haulage, hoisting, treataeat and tail ings d i s ­
posal, was $3.75 per yard lor the f irs t six months and p . 08 per yard for 
.the second six months. A considerable amount of underground drifting, 
'.raising, and necessary develepraeat work. wee carried out. 1,954 feet of 
•Seyston© drill ing was done during the las t five months of 1937. Souse 
./"geophysical work fey Br. Loagacre and 8r* Hans Lundberg was done a t tw© 

/ points m the ir©perty#*»thi© t© determin© kedroek depths and profile** 
f the work apparently was not altogether successful. 

Baring the l a t t e r part of 1937 various creescats t© the deep lead 
from the reef drives were, driven preparing and draining the deep channel 
for '['entry and s&aing a t various points. &oae work in the drive i t se l f 
was;: carried on with varying resu l t s . In a l l , a l ineal distance of 
%3$5- feet of the deep channel was considered as heing under drainage 
<c©ntr©l. deferring to these $&Q$ workings, ^Ichstond states in his 
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report tha t the channel appeared to have a width of perhaps 25 to 35 
fee t , that i t would be quite ©rooked i s i t s course, and that the best 
£0$& values would be found in the downstream section of the ehaa&el 
froa So* 1 shaft* »* s t a t e s t&at apparently tits highest geld values 
would be deposited on and in bedrock over only a portion of the d#e? 
channel. He mentions that while the upstream f a r t of the deep channel 
working® seemed t o shew a s average of f&0*$3 per cubic yard i n gold, 
the downstream workings, Judging fey the f i r s t 344 yards mined,, snowed 
$33»48 per yard. % learned, however, fey dissass iag the matter recent ly 
with the engineer was was a t the mine daring the operation,, tha t the 
$&&$ channel came down to a width of e feet of barren gravel a t one 
point and elsewhere widens to a grea tes t width of about 60 f ee t , and 
further that the average width seemed to tee between 18 and 25 fee t . 

I s 1938, operations and regular development in. both the Sanderson 
workings and the deep lead or Ifielvia shaft workings were car r ied on as 
i s 1$37« %eh»esdf io his suBmary repor t for the f i r s t quarter of 
1938, s t a t e s "most encouraging' r e su l t s are b&i-ag obtained from the 
working of the Mel via deep channel gravel (near M* 1 downstream 
r a i s e ) , the $sld values averaging from 1 to 2.3 ounces per cubic 
yard of jmint l and bedrock mined** #or the distance of SSO feet in 
the deep lead Between the Ho. 1 upstream r a i s e workings, and Mo. 1 
upstream workings, %<feme»d astimuted t h a t for m average width of 
30 feet and whea mlais* a to ta l width of f§ f ee t , *we ea» safely ex­
pect t o obtain gravela which wi l l average l |- to 2 ounces in geld per 
cubic yard.5* H© s t a t e s t h a t for an addi t iona l distance of 250 to 300 
feet of the dematream channel conditions should he about the same. 
"This means t h a t i n the 780 to 830 feet length of channel adjacent 
to the Ho. 1 downstream workings we have in possible reserve a t o t a l 
of between three hundred thousand and four hundred thousand dol la rs in 
placer gold i n the £#&?$ ouM© yards Of gBaveis i s t h i s seeti©&*w 

Richmond further estimates that in the channel sect ion control led by 
Mo. % and Ho. 4 downstream r a i s e s tha t values of approximately half 
those mentioned above would give a possible addit ional reserve of be* 
twees #150,000 and #250,000 i n the 10,000 cubic yards of gravel i n 
the sect ion. l e s t a t e s tha t in the upstream sect ion beyond So. Z 
r a i s e the deep lead gravels , the values have not been suff ic ient ly 
encouraging t o warrant estimates of r e se rves . Summarising his f igures , 
Richmond s t a t e s Bwe therefore can est imate with reasfimable assurance 
tha t i n the Melvin deep channel so far developed we have between 
§450*000 and §350,000-in possible reserve gold gravels , the major 
portion of which i s i n the a rea adjacent to the llo. 1 downstream r a i s e * 
workings. $hSs I046?§ cubic yards of gravel should be mined for apprexi** 
mutely 1250,000 including" a l l expenses, possibly a t somewhat lower c o s t s , 
leaving1 a very subs tan t i a l profit*** 

iaen* ©s Harsh 2% i f38 in t a res hoars* time, a l l of t h i s d i f f i * 
c u l t and expensive preparat les for mining the r i ch deep lead gu t te r s 
was wiped out fey the flooding' of the workings with water and slum. One 
of the develoimeat r a i s e s off the deep lead broke through in to old 
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abandons mwH&m *©•** shicb emptied their %$£#* ©f &m i&t© tfc© 
new workings* 2h©a with tl» old workings suddenly essptJed, subsidence 
t©ok Jt3»©«# fracture© ra» t© surface, wat©* ©f J4$htaia£ *T©ek ©aia© iat© 
the workings and flooded a l l of the deep drives and new Melma alia f t 
openings* I t ma two hour© after th© break below before Lightning 
Creekt at a point near the 26" b©r© hole, flooded into the caved 
ground* The water gradually ease up to within 3 feet of the Sander* 
mn workings and was them.halted by ©m©r$saey pumps. These, taking 
out 800 gallons per minute, kept the Sanderson working© dry and mining1 

©«.© continued there "far several. a*enths in the a©*©alled rim gravel* 
while decision was being made as to what te do about, and hew te 
finance* the ■mm%*$rU»st ©f th© «Ri& ©# deep part of the mice* 

ttr» Richmond asantiae carried on production in the Sanderson 
working e © few ©oaths an t i l i t could no longer be done a t a profit* 
Thm all- ©perati©**© ©eased and a l l workings slowly f i l led with water* 
there has bmn m activity ©& the pr©perty**except the selling- ©f f ef 
equipment, sine© that tiiwr* 

f© quito ,agree that fiflaacin^ of the reopening and uawaterlag of 
the fid&e (in accerdance with certain restrictions imposed by the B* 0* 
Mine inspector) usist haa v© been a difficult task to attempt under the 
war conditions that prevailed in sng3and in 1938 and 1935. I t i s Stated 
that Mr* Itekensle- nevertheless* s t i l l , having faith in the values and 
yardage classed as "reserve" in the deep lead, made a determined but 
unsuccessful effert t© finance r©*epeain^* AS©©-.* we understand* th© 
British ttovermm®* set up barriers against withdrawal of fund© frca 
Ingland except for war purchases* 3?hea© mm aew in effect* 

While in British Colombia recently, the writer ©pent an hour with 
Hr* Eicaisead* l a s t ©peratar ©f the rain© a t f ingdasw faehmond now baa 
a substantial consulting mining engineering" practice in 
H© was pleased t© answer the 'trite?*© qusstiema. about conditions and 
operating problems at-%*#dsua* svideatly he has had n© reason t© change 
hi© ai«d about the yardagjs and values contained in th© deep 3©ad 1ft 
the tfelvin Shaft westings, and he mad© no disparaging statement© ©f any 
kind about the preperty. 
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As tfce geaiegy &f tfe© tibr&bftft Siatr let has &aea o*«8ffe& i a 
wmmm i^&li&aaa papers, a -few fnrlittoBt de ta i l s of the placar 
Uealegy m tfte h%gk%n&mg break &ttlss$fr «***• suffice bar** 

M^^Kte&or Creak valley WQgov i s a pre^l&islal ($ t l te l ikely 
la te %r t l a r j ) stream that eat* aeross the. strif&e ©1 ol& schists and 
a rg i l l i t a s ( sa l t to MLaag te tse T*&*0mto?%m Capibao- %riea as well 
m msmotc res ts) mhktk are &>%&*bmrtm* r$*s la t t e r Is proved fey 

leda jsisss end prospoeta of the district* 

fae mlley *** filled «ita gold-searing f laeia l allaviam, saica of 
the gold doubtless coming from reasonably nearby sources,* this glacial 
dearis isa» re*werto<d"**p©rnaPi several times*~by f a c i a l streams*. and 
the $&ld concentrated in tae lower or bedrock zone* 

far d s r i t y ^ w© say divi&e tfee aistery e£, eresiea and gmvel 
depoeitica sad Q©u®a<p0*it :gold cesesatratlei* ia tfe© valley into three 
stages,. 

! • 8re**$taeial erosiaii. and early f a c i a l ds-posities 
if Late glacial eresiaa and deep channel catting? 
3p asoest par t ia l f i l i n g of ml ley , 

fimm say fce depicted in idealized eresa^sactioa. as to&owts 

Jray~#treeJfc 

i^ar-gi&cial erosion 
surface 

Pre-glaeial valley $rav*l 
with go 14 coMeeatratien 

aoaditien before f i rs t 
f i l l ing of valley by 
^l&eial t i l l and debris* 

^JjilPiS mSS* 

?ak-str salts 
travel f H i following-
concentration ia ieep 
lead. 

Xater-giaeial erosion 
surface. 

— I n t e r - ^ e l a l gravel t-feat 
i s gold-bearing also. 

"Deep lead" or channel laarfciag deepest 
^laaiai ©resien, and containing ooneea-
tration of oath pro-glacial and inter-
glacial gold*o©aring gravels* 
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during Stag© I f there was bedrock concentration of gold 
of the then bottom of the Lightning Creek valley* Some of 

gold was from normal erosion of the nearby schist and arg i l l i te 
and the concentration was mainly right on the bedrock, After 
valley was fi l led in fart fey the f i r s t glacial debris and 
end reworking of this glacial t i l l took place, erosion, judging 
existing &videm®t> carried down to bedrock in so me places but a 
deep in others,. *hus we may have (and do have) a bedrock gold 
eentration and (locally) another la the gravel some distance-*; 
30 fe#t**&bove. In such cases, the bedrock "pay* is apt to be 
glacial and the upper "pay" glacial or interglaeial,—or, obviously* 
both can be glacial , the upper pay representing a la ter period ol 
erosion and re*worfciug of a la te glacial f i l l . In any event, the 
gold-bearing bedrock surface of L i # tiling Creek flat as represented 
Stage I is a most important feature in tbe future economics of 
property, and may easily produce more gold than the deep or su 

or 

Stage I I , which 
later glacial stream 

consisted mainly of a rapid cutting down by a 
to a point 60 or 70 feet below the former bed-

lead" or deepest present channel. Into the deepest channel went 
d in a l l the sediments cut and re-worked 
, of the Stage 1 bedrock channel were left J • i t Q U I U Q U V *3 , 

as "old rims* of 
£ollow--and such is the ease**that where tfte old riws ars 

should be rich; and conversely, where the old 
areas on either or both sides of a narrowt 

of Stag© XI must have had a definite cause, 
to be some acceptable evidence. I t appears 

lat five or 

glacial See jamming the pro-glacial Lightning Greek channel just 

eoadXtioa in what is sow Soever Meadows gap, the waters of Lightning 

~ / ^ -



Otmk began pouring over t© the west l a t e I t s former channel ana 
began cutting i w a mere rabidly (Stag© XX erosion)* Another equally 
plausible onus© of tte $tage IX erosion i s tb&t due to s i i$ i t uplift 
and the increase of ©ast-tcwjoat gradient, Lightniag Oreek, starting' 
a t ft* canfiuene© with Gettoawoed %v©r| say have eat down rapidly 
and, ay bead erosion* effected ^capture* of the upper stream whioh 
a t that. time was beissg diverted-to the north through Beaver Fas©* 
7b* result below %avor Baas i s tbe mm in either case* 

Sta^e XXX i s the present state of affairs wherein the entire 
valley ha© seen fil led (to an undetermined etepth) subsequent to 
Stajs XX* and then eroded down by the meandering, beet and forth cutting, 
©I the present Lightning Creek. %© la t te r now flows through the 
Stream valley a t an elevation of s us© 160 t© XT© feet (at ilagdam) above 
the bottom of the deep lead ©r riefeest ebaanol* and 100 to 130 feet 
above the "old rim" (Sanderson Mine) eoaooatratioa* 

Oaring the deposition period© following both stag* X and Stage XX 
erosion* there were deposited in the Lightning Oreefe channel* thick 
beds of Y^f fine s i l t or mud. In oar opinion they are deposits in 
eddies or backwaters formed by intermittent ©looking of th© channel 
by 3at© ion or by slides ©f gravel into the channel from the mlloy 
slopes due to undercutting* these lenses of and or fine s i l t and 
glacial clay are now called "slum* and "aave \mm responsible for 
many (perhaps most) of the mining difficulties on Lightning Creek* 
7h© "slam* when fi l led with water "runs" through a ©rack* crevice* 
d r i l l hole* or almost any opening through which water wi l l pass* Xt 
is necessary then to take great precaution against breaking into 
thee© "lakes'* of slum* ^hen drained of watery the material stands up 
well and i s said to pro scat no difficulty to mining* Only dri l l ing 
can determine in admno© the location of the lenses of slum* 

0*ol*sis processes have caused the $ Id-bearing metamerphio 
rooks of the dis t r ic t to be "mother lodes" of th© first important 
gold concentration (Stag© X)* Further analogous processes aided by 
gXaoiation have converted that concentration in part into a mother 
lode for th© "deep lead" ooaceatratioai^the l a s t important one* 
the geologic pattern i s now reasonably clear, at least in the port!©*, 
of the valley below %aver Fats*, a section some eleven miles long; 
Above Beaver Fas© i t i s uncertain that the la te (Stage XX) deep 
leads exist * but i t i s known for a certainty that very rich pay* 
Streaks on bedrock (Imm X bedrock profile) have \i®m mined* In 
fact* one is being mined now at a point a half mile above Stanley* 
just off th© upper end of th© Lightning Creek holdings* 

Xt is- not clear shy the s'laedam section of Lightning Creek* 
a point s*«88» twelve miles below Stanley* was seXeoted for attacking 
the deep channel concentration* Perhaps i t was because a t th is 
point the valley narrows to a matter of a few hundred feet between 
th© to t* of opposite h i l l slopes, and tb© old operators expected a 
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consequent enrichment of the constricted channel* Drilling shows 
that the valley eonatrlotiea at îngdam is misiy tepograpfcie and 
that the bedrock profile demonstrates a normal (1000 feet plus) 
width eetween $ao& rim limits* %$laala£ afeotst two miles below 
ftlBgtism* however# Lightaing Greet g»as wirtually late a e&ayoa £©#■ ,. 
two or three miles* 

At any rate* there does net appear to the writer te ea m$- ■■ 
sound geeie$te reason way any particular paint along the present 
holdings from their upper limit near Stanley* dom to a point a 
couple of milea below «&**$%% should, he oulstandifM.^ more favorable 
for gold concentration than any ether .peini* "'"̂ 'eiae' of the fereaA *eaystt * 
along the valley sseve fiagdam prssent alluring possibilities far eld. 
rim concentration ef the %n4sreaa type, which may easily be sallow 
enough to allow Stripping and mining frem surface, rather than fey 
underground ©ethers* Ax&et we helJbvs that in such eroed wldealngs 
of the valley, geephysie&l methods (particularly *resistivity ,) 
may he used to outline the hedreafc profile and therefore the pre* 
senae of eld rim deposits and do&p leads, in advance of actual 

* (See photograph pates 65, 66, and 67) 
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arai&age fieof&m * '^his **> n nightmare in the fcightning Greek 
di«W£A7"''wit^ouct J'it a l l of the pay gravels would have been mined 
many years ago* In ike writer *j opinion i t has never $m$& thoroughly 
understood ty tfce former placer stifle operators on Lightning Oreak* 
Xhis i s probably because those operators, being placer operators with* 
out long experience in hard rook underground mining, fa i l to recognise 
that the deep channel mining on l*i#itniag Creek essentially ia standard 
underground mining glue a difficult water problem* I t in virtually 
% metal mine under aSake*** In other mining regions in a similar 
setup the operator would f i r s t remove t&t lake^ i f possible* On 
lightning Greek the operators always fought the lake with the l a t t e r 
l i t e ra l ly hanging over thai? bead at all-times* %e "lake" in tali-
case is Lightning %eek| the slum problem will be taken up la ter . 

I t should oe perfectly plain mining logic that #ien uncoasolidatod 
gravels are mined from horizontal slices a t a depth of no greater than 
150 feet, some subsi&enee of the overlying ground i s apt to occur as 
supporting timbers rot and refuse longer to hold the weight * Subsidonee 
causes fractures that aeriaaliy go to surface* If a© water is present 
in the ground ifoat subsides no harm will come* XI water seals of various 
kinds between sedimentary formations of various types a re present, these 
seals will be broken* If in an extreme ease, as on Lightning Creek, the 
impervious bed or seal below a flowing stream i s broken by the effects 
of subsidence, nothing but disaster can result* 

Certain facts must be considered in forming a plan to cope with 
the drainage problem* *he beds of streams normally are s i l ted water 
tight* h@% m assume that fci^&taing Oreefc i s a normal stream* %ere 
i s of course at a l l times seme l i t t l e seepage through the bottom of 
stream beds, but i t i s very slight indeed* '̂ hea $ stream«*-i«ightning 
0reefc**ii at flood stage and i t s water spreads out beyond i t s normal 
compass* the seepage into the underlying gravels i s very much increased 
because normally only the vary stream bed i tself i s s i l ted tight* In 
addition, water enters the gravels of the main channel by rain and by 
the soaking in of melted snow* Also, in a valley such as Lightning 
Greek, water flows into the top gravels to a certain extent from t r ib* 
utary streams and s ome comes in from the higher elevations along ott 
the surface of bedrock ami finally the bedrock i tse l f almost invariably 
makes some water* i t comet though crevices and fetults in the country 
rock* 

fbere are then two main sources of water that must be taken care 
of or guarded against in mining channel gmvels* namely, (1) the »ater 
in the creek**or frem the creek, and (2) the water of the "country", 
that i s , the ground saturation from yearly and seasonal precipitation 
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In Lightning Greek falley the "country" water i s a continuous expense 
that will always have to be mot as a part of the ordinary sitting expense 
and technique* the water at Lightning creek i tself ^except the aaeve* 
aentioned e&oe-sa which "spil ls over" into the valley gravels a t flood 
Stage,, is a factor that alvsaya has koen sot only the source of great 
expense tmt a continuous- hazard to jssiaiagr safety*. '%is. noed not bo the 
cat® in the writer 's opinion* '% have licked the prehleis elsewhere §—i 
as in the case, of .an underground sain® whar* the workings were rendered 
unsafe kf a lot of water ao»ing in through- the cave a t ledge* By driving 
a drainage drift in country rock a l l the my around the surface cave* 
dri l l ing '"upper1* holes. through ths ledge into the gravel and catching 
the surface water before i t ran down into the mine workings9 the hasard 
was removed* Alao* ssany thousands of dollars in pumping charges were 
saved by catching the water eefore i t reached the Bottom o! the mine* 
Where under fro and sine workings or ore todies. are near streams, or thg 
edge of iaJces, i t is standard practice where posaihlo to divert the 
•stream or drain the lakef and these expedients have been employed in 
numerous cases* ^hy i t was not $©»e on Lightning Oreefc is not clear ta 
the writer* 

In. oar opinion* no sound î Laing $tt,£m& can be planned in either 
the**&a gravels. (Sanderson) or deep channel gravels without f i r s t 
anting adequate and separate provision for handling both types of water 
sources ^ a t i o m d aheve* **e think that fiu&iag is the only' solution 
if the creek and that with, the creek under complete control the channel 
gravei«+~that is* tne "coiwtry***6a** he drained and kept drained ©f i t s 
normal saturation without undue expense* Ho half-way Job* however, can 
•be mm of the finning of the creek.* £s the length of the Lightning 
Oreak channel should he mined and the ''country"' drained hy sectionsj 
the creek should he flamed in sections of equal or greater length* 
In this case one or tw© miles a t a tia*« (see cost of flumiag pp 37) 

In our opinion I t would not he feasiole to re-enter and t ry to 
mine the half million dollars in p l d «ftiwrte4 as lying in the deep 
channel of Lifhtalag Creak a t fiagd&m in the vieini t i of the old work* 
'lags and reef drives of the l a s t operators* Ultimately with a section 
of several thousand feet of the .creek m^&t control**!!* a fiajse~*aad 
the. same section of "the country0 drained* the deep lead might fee mined** 
probably could ho minad**^ith relative ease and comfort* However# to 
Start at this time to mine the rich deep channel a t fUngdan would re* 
e^uire flwdag the creek* draining "the eoiintry"* then sinking a new 
shaft two or three thousand foot dew the channel* and start ing a "brand 
new" $&&$ channel operation* %ea then i t would preca^ty require a year 
of puapiwg to drain *the country %. '̂ feat apparently is Justified* 

How* as ta draining the "lakes* of s i t e that "hang" up in the. 
grevei»! we have a separate problem* frankly* we cannot determine 
fros the record of the former operations whether or not the slum lenses 
can fee drained of their' yfcer content at a l l* possibly ifcsy cannot* 
If tfoey can* i t will he 'through" complete and systematic .drainage of 
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Him country" W sections prapa*atery to miaiaff. i* they o&aaot, i t i * 
posa&blo that they can. be ^smewed* i a tote in some instances* $n*S* 
position sad elevation aaat be determined la advance by drilling* %«a t 
when one Is £ouad to l ie fairly dose to the 6&Q$ channel gravel, churn 
d r i l l holes from surface may be- Ai&UM right dosa f&rou^s the slam and 
on into a bedrock drift previously driven if** the purpose* Witn $amp 
i s and siafeiag pomp faci l i t ies ready a t the 00 Her ©I the shaft there 
should be no embarrassment from a seif*»induoed run of alum. this* i a 
fact, might be a £9*4 say el rapidly draiaiag "the country" el moisture. 
the mte r level in the churn d r i l l holes can be measured at a l l times, 
and they can be punched out and opened whenever they plug* 

Where slum beds do not some down close to the lay gravels, i t esay 
be found unnecessary to drain eat the slum; where they ooae right to 
the top of the pay* i t my be deaiaad inadvisable to mine the ground la 
the iusaediat© vicinity* Careful-churn dri l l ing and examination of the 
d r i l l cuttings must at a i l times precede end be a guide te the raining 
operation* 

%s^,.of Jaygyel * j&tb©a|fc the write* was unable to gat uadtr* 
gfreuaa "into the' mm mXnm of the former operations at fingdam, coaaid* 
©ruble information is available from air face observations and from records 
a t to the nature el the grave* fro® tcp to bottom along Ll^ ta ing Greek* 

Considering & vertiaal section of the deeper part* of the channel 
where bedrock is a t a depth of W& ©r 3&0. feat* one encounters a t sur* 
face a few feet of soi ls , sand, and new alluvium, and then a. series of 
thick, alternating %&$& consisting of sand, clay* gravel t boulder 
gravel, and "slum" to a depth of within tea or fifteen feet of bedrock; 
as a rule* Sometimes the slum h^^. i s absent* All of the above material 
would be classified as *»ii#ttt and for the most part presents no 
special difficulties la shaft sinking or chum drilling* aaeordiag to 
our iaformation* One occasionally strikes in the above sediments a 
boulder the sise el a bucket or tub* but usually nothing large enough 
seriously to hinder drilling* %e*e is* of coarse* a* a *ulo a neat of 
fairly heavy boulders along the present channel or h&A of Lightning 
Creek representing removal of l ighter alluvial 'wash bf flood erosion 
ia rsceat times* $hs aaterS&l referred to as *#&»•-•*»** seen by ths 
writ©*-*is said* a.a previously stated* to be a isat@r**la&en s i l t or mud 
carrying fin© sand which *wm* sjmest Wm quicksand and ia one of the-
hazards in mining and shaft sinking* 

i'he bottom gravel in the *«!*•# lead" or r ip* pay ground i s "heavy** 
and bouldary* 41s© ia the Sanderson warnings of the rim type of -gravel* 
i t i s recorded that the .minors tool eat I*fS hal£»yard mine cars far 
each cubic yard of gravel ia place, and in addition a l l boulders large* 
than a football were *#>2>bs&% that i s* le f t in the minecVout slice* 
I t i s ssia" that ia extreme cases a phase of the bedrock gravel would 
loofc life* a c*osa**ection of a pils of eggs with only the Interstices 
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flUed with tin®? material* and i t $g said that i s many eases bcaloers 
were gohhed hack late the empty slice to a h e l # t of within a feet el the 
top lagging* So the swell of the ground Is quite largo indeed* ^he 
boulders themselves are of assorted types- normally found in the glacial 
drif t and are said to he miaiy hard and unaltered* f Boulders the sise 
of a'.wash tab are common near bedroo%; we gathei?* *Wre is record of 
on© that measured ZZ* long: whieh apparently i# the rare exception. He 
unusual difficulty in adva»elag t&T s i ices because of inordinate difficult 
t ies from boulders was experienced according t o the descriptions, of the 
las t mining operation* 

I t Is the writer»a opiaioa ifc&t areas will prebabiy he found in the 
shallower or rim type of deposit where i t may he feasible .to consider sesr* 
lonely a stripping operatlea wherein a l l top gravel and overburden would 
he east with a long seem shovel or dra$iiaef, and the lower pay gravel leaded 
out into ten or twenty ton paaumatie^tired damp trucks to a washing 
plant* dri l l ing of any such areas would determine the feasibility of 
such an operation in advance of spending any considerable mount of 
money* I t dees not appear that the type of gravel or amount of boulders 
would preclude such a plan of mining* 

ffyftc of M l * th& geld recovered in the H4eep lead** m& Sanderson 
workings under tne aid operation at iiagcam would he described as "heavy"t 
hut not particularly "coarse" of nuggety. Pieces weighing acre than one 
pennyweight are said to he fairly rare* A great deal of the gold coses 
in colors weighing el the ®p$&? of 1/18 6* * °®at ** °*** ©eat* ^he fine* 
ness i s 910 to tlo" judging by mint returns we saw covering more than one 
hundred thousand dollars in shipments* 

The writer visited a new eperatioa in charge of Sir* Alfred %owa 
which i s located rou^ily fifteen hundred feet above the upper or eastern 
limit of the lightning Creefc property. &rewn recently sank a shaft t© 
bear ©ex and i s drifting at the moment in a very hi#i-grade gravel* A 
pan tafcan from one of the cars of the fcedroex concentration showed wash 
gravel and sand mixed with angular fragments of the schist or a r g i l l l t e 
bedrock. Instead of panning down the gravel in the. usual fashion, we 
fingered thretsgh the material piexi&g out flaxes end heavy colors that 
would weigh ap to a quarter or half pennyweight* 

Sot much flear gold occurs m kightaiag Creex* although the gold 
i s flaky and flat t ieht i t ie nhmv$" and easily saved. I t is bri$*t in 
Color and amalgamates readily with quicksilver* f*he la t ter i s used only 
in the head section of r i f f les at %owa*a operation* from tai l ings 
t e s t s at the ©M Wiagdam operation! the sperater calculated that an ua* 
usually high percentage of gelov-of the order of 98^**was being recovered* 
I t i s the writer*s ©pinion that a recovery of probably $$% could he ex* 
pected undo? the existing conditions, where daily yardage is relatively 
small m&. where recovery apparatus Ss stationary and can be built as 
elaborately as i s desired* 
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in tha'Xigktaing Creak' m®i'£m at tb© moment da© jsiwrtieitiarly t© th# 
exodus of yaonge? mm to tile ami and also to the lots of miners to the 
quart* ©^rations a t BsrkervilX© and elsewhere* After talking to the 
last operator at •Magd&m* Mr*. &iohm©ad| a competent engineer and smart 
operator la ear ©aiaioa, sad altar making various XooaX inquiries* i t 
i l oar beXiaf that a'goad auaiaua of* say* twenty**!?© satisfactory miners 
aeuXd a© obtained with ao great difficulty* If a sabataatiaX eoaratioii 
gets under aayt. i t 10 likely that additional good: aadar-grouad men wouXd 
be attracted back to taa tr©£©rty ©0oaa.se of tae satisfactory living*.. 
housing, and a© rking conditi©aa at îagdeia* 

f&e miners are mainly aativa %aad3aas rather than foreign* faif 
has bean a mining district continuously for two generations so i t would 
not be a question of importing miners from the outside and teaching them 
badrook drifting metnoda* .Miners in the î fcerviXX© district receive 
$>•$$ to |0*O0 $@r day at #r©saafc wi**1 muckers reeeiving IS to SO oents 

stoapliss and la©.&i&©ĵ ~iWai3ab;&itj and %oaa*0a$tom Duty* Costs* 
_ , . . -l.illlil I t trt id l l l l « HI 1111 1.i . 111 illi..il».,ii«,<i..y intfr.1 M .11.11 .i-.mm.-tmi ■»»>.»■»«■■■»«.« mtm,■■■■.I».II.I^.&»M»»»T»II.IM, ■. | l in.i . i .w^«,. .a. . j . ...1^11.*! W1.1).. !<■>■* 

Jjta*** At the. present time aae to war o©naifi©sar mining moTilnery of 
almost a l l kinds is saaraa* Frlaaa bav© increased at least X9̂  for ta# 
most jpart timts a p a r ago* 

kiting ©peases at f iagdam are .reasonable a t unseat* $fe© cost of 
staple foods and vegetables seems to be slightly 3a sa than la %l® United 
States* ^he storekeeper t&ll board and keaa mine*© far $UI5 par day* 

Diesel o i l in quantity aoata Jtfjf j*er q̂setfUX galXoa delivered at 
the property* %aoii«© retail® for 40j£ j»er Imperial gallon in §a©«nel 
and doubtless would be a l i t t l e lees if paraJaaaad in bulk at Wiagdam* 

food for faai coats about $3*50 per eord* Bound* ©eeled mine tla* 
bera i t to 1$ iaeaee in. diameter'' aoat'Sf' |©r lineal foot* 

Both %ariaan. and Canadian or l&gXish brands of machinery and equip­
ment are used in the district* Ĥ© -Canadian Xm exempts piaeer ©iaijig 
wacniaary freai austoraa duty.t oat i t is our saapieion that tbis ragulatioii 
appxisa priaariXy to dredging e^aifiiient and iai#t not agfiy to surfaaa 
stationary a^ui^ent to be used .in ©onaeation aita undar^grouad isorkiags* 

At the ^aaeat *%m% the rate of exahange i s mmh im fairer of the 
American dollar* One dollar la the United States money now brings $1*10 
In Canadian money* ^ae costs mentioned a»o?e and in mM report unless 
otheraiaa stated are ©XX in %aadian money and mast be redueed by X/XO 
for aompariS:On with United States costs ti similar itema* 

%.ai^t. Mtm i ^paignt rates oa mp&A** and eauija&eat from ^aa* 
?iii|i|.-|' mTiiiii.iiHinni iri.iMijiiiMii'iii. , - , - « t a # i » ~ - . ' « -, . , , ' . « . . 

to $*es*ael by mil are 00^ to ffimm P©* aundred weight, ©r p i to 
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fh$ purpose'of ' the frit'®**.a examination and. of th i s report 
was to ietefmia© for his client whether the. property just if ies 
serious further -eens4deratioa'as:a prosahle; future profit*maxert 
and if a*f what. steps are justified in t ^ l ight of conditions 
found en the property. 

t h i s , then, i s a rather detailed preliminary report, rather 
than ft complete operating rapart* the l a t t e r will be required if 
favorable result a attend the earryinir oat of the program recommended* 

Minor details as to exploration, mining, and general operation • 
and any results of efforts to calculate the.-^sts- thereof down to 
a fine Ij-ne* have seen emitted far laofc a n o i n t / a t the 0m5fflt 
stage. 'The"'estimates we include are believed to he auffieloatiy 
close* 

Any really detailed oast calculations night bo rendered absurd with* 
in a matter of months., or even ipeeka, t*y; rapid changes in costs of 
supplies, labor, and jaaehiaery (and even the tax situation) duo to 
the present war conditions and inflationary trends* 

A program for development of the property i s recommended * 
one that i s sufficiently elastic to aecomo&te changes in outside 
costs and economic factors, as well as changes in mine operation 
and development made advisable ay the encountering of unforseen 
circumstances and conditions* 

Because of the large size of the property, the large gross 
gold, content, the complexity of the operating problems, and the 
necessity of a rather comprehensive develops©at irogram, the writer 
has felt obliged to go into much more tnaa ordinary detail in 
presenting facts and- acsussnt in this report* 



ISO per ton* fmm Quesael to fiagta* toy truck the rat© la about $4*00 
per ton* Sot for the mnk and f i le ol mining aiatarial and supplies in 
lees tfeaa ©arie&d iota* a rate of IftMft gay tea (#£¥#00 S*$* at preeeat} 
is satiefaetery lor mm in aal-eulatloaa* % wow iafonaad that one 
party with heavy dSasel semi t ra i le r eciuijBwt la. prepared to haul bulk 
items aueh as mining! saealaary from ^aneouver &**at. to any saining 
property la the Oaribee lor a substantial Saving ever the above XRSS* 
tio»a& figure* 

qiimta. .aa4 feather€foaoUtloa§ * t i the .statements srnde under 
*01i2ia'ten on fSflrTT f V H 'Q@ pf t i that the severe winter climate 
and six feet of tawr at Wiagiitai would in no way pfeve&t a year*ar©uad 
undeweuad mining opera Hen* I t would toe necessary » el oourse* to ateafc 
Up la the fa l l with stas&e^s&ppllei 'suefc as weed, mine timbers,, fuel 
Oilf certain foods* a te . %rfaee driiliiag' and exploration should by 
a l l aesjas too dona- in the summer ar^ fall seasons. 1'fae pumping problem 
ia Bsaefe simpler daring the winter than at any other t in* of the year 
as the seepage from surface into the gravels is ate>st nil.. 

Shaft feoaitai w*§t toe heated in winter as the geld recovery equip* 
meat is heuaed near the head frame* 80 unusual difficult ies, except 
for short periods, should toe experienced Item lee and icy eenditiene 
if proper planning i s carried out and prsouationa taken* 

la the event i t were found.practical to nine seme of the rim 
gravels by &pm pit o&taods, cliiaatic and seasonal conditions would 
have to toe takes very carefully into account* Stripping %& difficult 
in winter and Mining of the bottom gravel would be Smpeesible beeaaea 
of the necessity of thawing* 

Seasonal conditions in general will have to be carefully watched 
on aaeenst ef their relation to the amount of water .saturation above 
the graveia in the deep leadey After areat are mined, the timbers will 
cave meet readily when the overhead weight i» increased toy water eat* 
uratlo*** Subsidence of the $roua$ bring? cracks to surface and ground 
water fuaaela- into the workings* **aaa unless the creek i s f lusaadt 
areas away from the present ereek. h&^ should be mined in the summer and 
fa l l taeseaa* 

%sea* f i t lea* and neguiatloaa. * %rioaa fees* licenses, and 
taxaa .are aJaxfeaHjr w«everam©at in eonnaeta,on with mwksg opora* 
tioaa* At t&* p r e s e t t i«e f «hile t̂ ie property is idle , the fee far 
oaiutainiag the olaiiis M the eoapaay in good standiog amount to about 
|S|-0^*OS per year in %nadian money* 

The following fete are taken from schedule A of the pamphlet 
presented to tbe ar i ter toy t&e %ld Ooa»aissioner in Berkerville and 
entit led MBegu!atlons and W t f f of %ea t aQj^als. and Ohargea finder 
the »faier Act* IWf»*t 
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Xt-000 gallon* er less per day 
l i 

■» «» <*> £fe « . « . «* <* «. •* | i «• 

en the ejiaatity aileaeaf 
M&t 4ny ** *,*'«• •*•*»*. -. * « «* •» 

additional 1,000 gallons or fraction 

es 'the ^danttty applied fort 
jgg *» «B m.*k «k ** •■ ** «* 

aaaitienai eafela teat or fraetiaa 
Mk I M « ■ 4 ia * h M l M i M I M I « n « * A MM a t 
^W * ^ T*F *W* " T ^ ^ " * ™W ' V ;™ ^ ^ ~ ^ TRP "^>^ 

10 eafeie feet per saaoad «r less 

m- mm «»**•* w-m # * #: 

*• «. m *»*»•*» » <* *» <* ** «*>•*# 1 , 

.10 
^ff '^^ -^w <^^ ^ ^ W" ^m ■ ^ ^ 

be payable fey mwy applicant sis months after the filing of 
his application and a Ilk® fee every six 
until the application la refusal or the l&eanee 

* * 0.15 
* 

« ** 

it 
to tne 

f he aggregate of (a) the east resulting from 

plant la horsepower years fey the appropriate 

power i& 
h©**6a*pewer fey § cents. 

.10 
• 05 

feet far timber removed from erom lan&s. 
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I t i s our under standing that *&ea a mind operation is started in 
British Columbia with funds supplied from outside the country, a l l div* 
idends that accrue from such operation aay be withdrawn from Canada 
without restriction} that* however* the ©rlglaal capital investment 
bought in eaaaot la® withdrawal that a Hat tw© percent tax on gross 
value ©f gold produced i s collected by the %EaSai©& Soveramsutj that when 
a mine operation l a started in %i t i sh Oclambi&t th* operator is relieved 
from nonaal taxes during a development period of not {Exceed three yearsf 
and that # m yet at .least * there are no "excess, prof its*1 taxes in 
British Columbia comparable to those now current in the United States. 

there are Corporation %xes (with a i l of which we are act a,ait* 
familiar) levied ey the Provincial %vernmat, but w© are under the 
distinct impression, gained from- talking with persona having: mine ©per* 
atleas both in the tr* S. and in British Columbia, that in n£* 0*w the tax 
situation now is less onerous tban ia mast mining states ©f the S* S. 

A Sold Goismissioner in B* 0* has considerable lat i tude, and, accord* 
lag to the writer*a observation, is a most respected individual* !Ehe 
present iaeumbeat in Sarfcerviile i s hlgbly regarded by mining people in 
the Cariboo distr ict* ^he Provincial #©ve*meat » l a t a i a s a mines in* 
spectioa service mainly for the purpose of compelling observance of safety 
regulations* fhSa mm^ not embarrass any sound operator. 

t i t l e s * Hr* Bryantf the %.ld Commissioner, inforasd the writer,that 
a l l pa'ynenis have been aag* ©a the Li$itaing Creek holdings * grant §10tf 
aad some 69 ©Jaime*, tip to November 1st , nineteen f©rty*one; that lease 
oa the claims race for t«©aty*flv© years # 11 a l i regulations are met i 
from December* nineteen thlrty*fiv©» Work ©a the 69 claims i s recorded 
to niaeteea f©rty*tw©« anaaal ^©rnlalca and Provincial taxes oa the 
fcightaiag Greek property are understood to to ta l about six thousand dollars* 

While the writer assumes a© responsibility legal or otherwise fer 
the Statement 1 i t i s his opinion from perusal of reports aad documents, 
and discussion with the &©ld Commissioner, that t i t l e t© the so-called 
"i&ghtaiag ©reek property* covered by this report, is vested in the 
Consolioated Sold Alluvial© of 8* c », Ltd., and that they can negotiate 
for aad convey rights to the property* 1&©y have giv©a an option, dated 
20th September, 1940, t© 0©l« % $» Piper as lessee, whereby he agreed to 
develop the property, stake certain payments* begin work ©a the premises 
by January 5, 1941, etc* $hi* option was extended for ninety days as t© 
the time of t&kiag effect ©f each ©f the points la the original instrument, 
©a 27th Movember, 1940* #ol. Piper (judging by copy ©f elocinaent—net 
cert if ied) oa Jane ©th, 1941 gave an'option t© ^ol» «f» MaHsr (the writer** 
client) conveying the r ight to assignment ©f the original option ©f &0th 
September, 1H0* (fhat instrument in* an operating lease agreement giving 
lessee exclusive operating control, he to furnish operating capi tal , -be— 
reimbursed for same feefcre profits, and profits divided $0^ t© lessee 
m& 40$ t© leaser*} 

% offer a© ©pinion. as to whether Gel* Piper can ©r cannot deliver a 
sat is factory lease tc 0©i* Mailer:, but since, as th i s i s written, a ©en 
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ferene* is planned between the Secretary of Otottoilfeted $©ld &ilnvials 
and the two parties t© the last option, for discussion and possible 
changes in certain details of agreement,. ths writ or refers to his client 
the .jitter of .'security of option, stating jaorely that a do ant exists. 

The writer feels thaWcjaittinf censide-flatioa of deteil»# sis** 
and schedule of payer? nts under the lea®©*̂ **© original lease, agreeiaent 
©I 20th Ssotemher, 1940 is in genera3, a fair working Agreement* 

^ a . o f ^ d r e c k * Schist and ftrg£U&# tath as a rule reasonably 
soft form US '.eeflroek for $©»t of the length of feightaing %eelu It 
is stated that the tadre&Jc is nore altered- ana oxidised in the deep 
load ©r most recent efe&n&el than i t is on the eld rias soon as in the 
%ndersen mine workings* In the latter |£&6e» fcedroefc could he pi®k&& 
fey hand with ©nly tjtiCaslcoel use of powder* ^s a as&tter of fact, from 
1 to 3 feet of eedreet was- usually taken in the slices, .partly fcecsuee 
i t was easier to handle then the gravel and he ulcers above, and partly 
taeauss the geld carried into the bedrock tint far. 

In a considerate portion of the Sanderson m%m workings i s the 
rim deposits, a clay cod or other compacted layer was used for bedrock 
where the pay streak was off tattoo* 

It is stated that in the deep reef drives at tingdaa, even at a 
distance ef 5$ ©r $0 feet Below le%e* the schist was soft enou^ 
to necessitate reguJ&r timbering* 

For an open pit or even a &t®&g® operation, the hedroei; condition 
on Itightni&ff Sreefc i s favorable since i t is soft* 
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^geep lead*Erotic© » Xt i s well to describe briefly here the 
Austrsiw* <fcop" lead"system of mining as Mr* i t Oampbeli Mackensi© in* 
stalled i t at the mine a t wiagdem* 

the sain hoisting'and development shaft is sunk In the r teook 
a t some paint' opposite the known daef ehaaaeX outlined by drilling* 
The ©iavation of the bottom of tb© shaft ssaaf "b© 70 or 8$ fast a t 
least below the ©legation of the bottom of the deep lead channel 
apposite* A shaft station is cut and a i t a far water atarafa pre* 
parad below th© elevation a t the station* then a crosscut is driven 
at an elevation of some 40 fast under the deep load i tse l f \ th i s 
©T©as©utt of course* i s i n hard bedrock* "Upper©* are drilled at 
frequent interval© from the aftvaj&Uig- ©raaaeut. to eat line th© oad* 
rack profile af the channel and at th© same time t© jrevide drain­
age af water from the ebaaaeX itself* then from this iaaln crosscut 
a so-called "main reef drive" W rook drift is driven anSar bat 
reasonably near the deep lead or channel* At. intervals of one or 
two hundred feat raises are put up to a point a few feet under the 
elevation af the bottom of the channel and short ©roaacuts driven, 
keeping hales ahead at a i l times far drainage .and safety* &a©a the 
channel is definitely located* fiat drainage hojas are-fanned out 
flatwise t© aeeomplisn additional drainage points* the reef drive 
i t se l f «©y b© ©eatinuad a thousand or more feat in solid rock in 
this manner far the principal purpose of draining the 4®&p channel 
which cannot be safely Mined while i t carries i t s "lake* of water* 
Pumping; continues a t the main shaft for a period of months while 
the hydrostatic pressure af the water in the channel is measured 
in the numerous draiaa©© holes from the main reef raise crosscuts* 
As drainage continues the water pressure diminishes as the water 
table in the ©?©r*iyiag gravels settiaS t&mf and lower toward the 
Bottom ©I tn© ehaaneX* .When i t i s deemed safe to enter t th© channel 
the crosscuts a t the tap of the raises Iff the main reef drive© 
are continued lat© the channel and a land dr i f t in gravel i s driven 
riffet up the cliannel* In actual practice where drainage of *th© 
country* has been effected to a satisfactory extent* tnis leading 
gravel' drive i s kept- la advance af the main reef driv© (whieh is- in 
sedroct) and serves as * f»&«* drift* 

Obviously a l l of th is development w<rk Is in wet ground. and 
the work in the deep lead i tse l f la difficult—the more so in pre* 
portion te th* water in the ©baaaai* 

Xa th© main real' drives ©n Lightning Sreefc the bedrock is 
understood t© ©a reasenably soft and oxidised so timbering and ©van 
deual© timbering i s required* In tk© gravel drif ts in th© middle 
©f ths ehanael wher® the gravel i s not ©©m©nte©>*and i t usually is 
not a t fla$damf advance i s accomplished frequently by br©st*&©&rd* 
lag ©r spil ing, or bath* F©ll©wiag tb© placing of each timber set , 
the caps arc bridged, spiles are driven, a falsa set pat in, spiles 
are driven again, a permanent sat i s placed, the false sets removed, 
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and the process repeated* Obviously both top and sides must be gleg* 
lagged* Permanent timber sets are placed a t thro© or thro® and eaa~half 
foot ©enters* 

Th© grav©l i s removed fey ©lifting each way from the ©enter gravel 
drift* the s l ices being continued to the Hm or eijanael. edge {"shorelia©* 
4s 9* §* terminology)* %©r© a deep ehaanel i s narrow as at iliagdam, 
say* 15 to 30 feet* i t is l ikely that th© '#©lefe system (correspond* 
lag to our imerlBan Longsell system in coal mining) could b@ employed 
i s seme places* Shis would depend ©n two things* first* the water 
©©stint of the gravels*~the degree ©f drainage, and ©©©end* tb© nearness 
to -tte top timbers to which a s / overlying bed of slam appreacfees* 

&$ any ©vent th© actuai ©attraction ©I deep ©naanel gravels is in a© 
sense unorthodox mining practice. I t say b© difficult and expensive at 
times* bat th© operation i s analogous to th© extraction of underground 
metallic ©res of analogous value with a soft gob overhead* In mining 
the. channel gravels i t i s eosmon practice to gob or leave in the slice 
a l l boulders larger than a football* these are piled up in the empty 
sl ices and lielp ultima M y to reduce -the- subsidence of the overlying 
-ground* Only the fines are taken out and. hoisted*, and i t is standard 
practic© i s fiagdam- t© hoist the car of gj&Vel rather than to us© skips. 

the writer is inclined to feel that th© 4**atra.iian system with i t s 
costly reef drives and double ©mount el develops® nt work say he uun©o* 
essary a t Wiagdam joreyXded the drainage problem i s properly taken ear© 
of* I t i«- possible'^88$ &velepm©nt work could he halved a t **© lose in 
safety hy making drainage of the channel hy one thousand or two l&ousand* 
foot sections the f i rs t order of mining (rather than "breaking into th© 
channel") in a %©ct.i©»*by*iK5©ti««i,r program* 

&imbagels or Sanderson fggj * As the pay ground in this type el 
deposit wBf mSm' subs'lssni'lel wiStn, three to five hundred feet* and con* 
slderafele length t perhaps a thousand or mere feet {Z% ©ares are .said t© 
have been mined in the Sanderson working's}* and since ths water IBSSia, i s 
in th© dee© ©liaanel or. one side ©r other ©I this type of d©positt and 
sine© th© pay gravel of th i s type i s or say b© many leet above bedrock, 
we have a sew sat of conditions rather unlike those described under th© 
deep lead above* the contour of bedrock or false bedrock, whatever 
underlies the gay gravel* should be rather accurately known from churn 
dri l l ing in advaae© of mis© development* A ©naf t should then b© sank 
near the lower limit of the deposit to b© mined and main haulage develop* 
ment drift© planned in snob a fashion that drainage will be effected to 
the shaft at a l l times. Mr» ^iohmend followed some suoh scheme with th© 
Sandersan workings and laid them out' on a panel system with a main 
haulage through the center ©f each panel with la tera ls parallel and 
longitudinals parallel* Bach panel was planned ©© that i t could be mined 
by retreating from the outer ffcftel limits* thus a pil lar is left as long as 
possible against the central baulage fear protection, or maintained eontia* 
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uously to protect* th© haulage if the la t te r i s to be used lor extraction 
of gravel from more distant panels* 

la other words* a modified panel slicing system sot unlike these 
used la seme of the £lat*»aippiag tabular deposits of the Hesabt Iron 
Hang© or not unlike some of the panel systems used la flat coal vein aia* 
lag in the United Btates i s applica&t© to Sanderson^ graved on Lightning 
@ro®k* ĥ© details do not xm& attention her© although i t should b© stated 
that actual mining in the slices and the advancing in the drift® i s similar 
to that employed in the deep lead channel* ar l f ts must a© advanced ©y 
spiling and false setting with timber sets at. throe or thro© m^ oat* 
half foot centers* Boulders are gobbed in the* slices* Misers are paid 
by contract a t so noon (about $3U&0) ^®r cubic yard of material removed, 
measiarement being sad© of the empty s l ice at. intervals* 

Hh® material called "Sins*** if saturated with water, i s a menace in 
th© Sanders© a type workings jast as i t i s in the deep lead type* fhe 
writer was unable to see this oat ©rial as *m workings were inaccessible 
a t llaguaa, but Kr# Mackenzie s ta tes , however, ''in the Bonaaaa tunnel. 
the. gravels were overlain witia'eJUia'wfcichJias the ^ t e r aral.a&& out .©I 
it* Under these conditions i t i s 9mmw WSImSKmi I w p i i ma'teHe!! 
to sain© X have ever seen* Loaded with water the Slum OSCOEES a menace 
and i s the grimary cause of the ©any abortive and expensive attempts to 
open up th is property,® the writer i s inclined t© agree thor©u$&ly 
with the above stataeat of Mr* Stoekeasie* ^he question then remains1 
•How long does i t take, when i t exists in beds br "lakes" in th© main 
channel, to drain this slum to such an extent tht.t i t will stand up and 
not run through d r i l l holes or into the workings?1 r£his would have to 
be determined a® work progresses on th© !4gntmi&g #reek property and 
would have considerable "bearing on the overall economies of any future 
operation. 

Modifications SgggBgted * Af to the Australian dsop lead method 
of mining t ' wneinsr ""or' n©C'the reef drive method of development could 
be abandoned in favor of a stapler system must, depend again en a 
solution of the drainage probiem* Mere money spent la draining- th* 
channel thoroughly b«j sections of, say, 1,000 fast length sight save many 
thousands of dollars in development cost per unit of length ef channel* 

%© writer has hod experience draining an area underlain by about 
100 feat of glacial t i l l i s th© Lake Superior region where Layn© and 
Bowler wells and vortical shaft pumps were used* Four te six thousand 
gallons par minute were &mp&& from such heise a t times* ^he system 
was reasonably satisfactory but very expensive* la the Idghtaiag 
©reofc channel which i s re l a t ive ly narrow the writer i s prone to suggest 
that , principally with th© matter of timing in mind, drainage of 
sections of the channel. h$ shafts mi^ht be sapplemested by digging 
Sump holes from surface with a long boom Caterpillar **mouttt8d dragline 
shovel of five to eight yard? capacity* #ith th© creek in a fluas such 
sump holes with some such dimension as 100 yards long by ZO yards wide 
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could he dag across the channel. Using m arbitrary eae*te~on® slope for 
the sidss f each hole than planned would require the casting out of around 
3©0»0O0 yards of gravel and tafce perhaps £§ day** ^be ahovel| ol eearsf» 
would dig uador saater* However* after a hole had boas started a eentri* 
fU|«ai futsp en a floating «eew**as used to imintaia the level l a dredge 
neadS-*eould fee used to l e w the water level as the water drained from 
the sarreundiai? country into the sumo. $he drawing or drainage area ol 
such a stay? obviously would he considerably larger than the drainage 
area ©f a Shalt ©unit tor similar purposes* sad the rate -and relume of 
water pushed ©at into the nearby Hums- would to smch ler^er* ^he drain* 
lag ©f the channel would bo much mere rapid$ since the- spa^e limitations 
in elm ft ginklng would set be present* Ifeereafter the *infciag ol the 
Shaft for hoisting purposes should bo greatly facilitated because of the 
relative #yaess of the gravels penetrated* %o current cost- ior making 
■such sump holes weald he between five and tea thousand dollars eaeh# 
in. other words,, more or less equal to the cost of a shaft* there appear 
to be certain advantages, however* to the sump hole- idea. After a sump-
had been finished to the ultimate dsfth desired,. saif. 100 feet*- i t would 
be a relatively simple natter to maintain a permanent pump station in 
the bottom* 

He special modification m&& be suggested for the actual extraction 
ef ©ay gravel from underground* although doubtless some i&odifieatioa* 
would be mde from time to t iae in the light of conditions encountered* 

Stripping ®.®& $psn Fit Fossibllity * If i t were not for the $m 
perleaee .gained by many contractors and olr t covers in the United States 
in the las t few years, i t would be- with soia© temerity that we offer the 
following suggestion* Mcweverf. with the advent of bulldozers* 12 to 
30 cubic yard woarry*allsN of the Leforaeau type &a& ti© development m^ 
current use of huge fneam^ie*tarad 3ump trucks carrying 30 to- 40 
tons at a load end solved by...power shovels of capacities up to 15 
cubic yards (32 cubic yards la.an extreme cass)*«*oost3 of stripping and 
moving ground have been reduced to such an extent that the- economics of 
mining superficial depoeite has been changed* 

l | are not reo»aea<&ng herewith that cur client dive in to the 
mining of the shallow Lightning Creek g a v e l s with this mathem in miadt 
but i t i s a distinct i»o§sibility# end we are prepared to prepaesy that 
i t my a t some time in the future be used far the mining- of the Sanderson 
type or shallow rim gravels on the property* 

list us take a theoretical case analogous to that actually experienced 
a t the SanOerson mine workings* 

PIT CROSS-SECTION / Cut 1 a n d \ 
Surface -Remove wi th bu l ldoze r ^ P * r t of Cut 2 . v-

■» — . — — ■— — » _ - — — » i « . _ - . « » . * • — » ■ " T ' I . i I I i 

Cut U V Cut 3 \Cut 2 \ Cut 1 

^ p a y grave l 
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STRIPPING PLAiM 

S c a l e 600» = 1M 

m 
BEDROCK. E -JOjifc 2*. 

*& i 
^M^gagaagigSBig&$%s&^^ ^ 

Heferring to the Pit Cross-Section on las t page, i t i s cocmon to 
ta&e ©If the tcp 20 ©r 9$ feet with ©uildeser and "carry-frail"} them 
the shovel cuts are made in sequence beginning a t one side or other, 
Ail of the f i r s t cut i s oast on the ground surface (marked •dump*) and 
as far away from the cut as possible. At meh of cut 2 as is necessary 
i s also cast on the damp* In this case a walking shovel or *m©n%an» 
is batter than one mounted on *catf treads. Fart of the overburden 
from out 2 i s east into open cut 1 after the bottom gravel pay has 
been loaded out and the gold recovered. In the above set-up i t is 
definitely better t© lave tw© stripping shovels on the Job, each served 

i* **mw9 

largo part ef the over harden is merely east* and a minimum has to he 
recast or overcast* in the aheve sketches* no approach ramps are 
shown. In actual practice* very lifcely a small shovel * about 1}- yard 
would he used ia the pi t for handling the pay gravel into haggles for 
transfer to the washing plant* *hen cat tor pi l lars are used to haul 
carry-alls or haggles (pneumatic-tired damp carts carrying up to 10 ©r 
IS em yds* of gravel), and the haul is not more than lfooo or l t200 
costs under favorahle conditions are no sore than V&jL ©r 12/ per yard, 
%©n the large $ or 8*yar& stripping s novels (draglines in this case) 
f re used to f i l l the buggies, the shovels are slowed down materially,' 

hni t the stripping shovels should be allowed t© carry on with their 
short swing casting, and a small dragline ©r stiff dipper-stick shovel 

neferringr t© the Stripping 
f of course, but is 

a t the tap of this 
t© cover an area of 15 acres*, ecr-

reapondiag closely with the area actually mined in the Sanderson workings, 
is used for the wmm »*»»w«, 

to d% t© as steep a slap© as the gravel 
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stris U i « S . 

2,335,000 
43,QffO 

> l»»ll«mrlC'«lllli'l»ii|iiiHlllWI 

* * » • • • • * ijiivw9 

JidBi)iUiaffFiiiiji|iiiir.|i|li»i 
•••»••• 

gQgta 

Stripping (3| million yard© $ €/ per #*r4) 
;1.0Q)*..».»* 

••••••••••••••• 

| W U W » 

f000. 

&0,000* 
,■■ ■»_■ iiWiiii-n m i l 

Bxpected gross* ml& recovery * &8S|90Q » |3*50 par yd# I 767.500 
#•# •» • •» • *« 

For the &&©*& type ©f operation the eurreat cost of new equipment 

*©*=•© yers* «a.50##*»*♦***##♦#• 
blades and rooters, & power 

•* 1 or 1ft yard ••*••*••••••*••• 

«*• «w©« # #■* * » » i i • •• * i $ # • • 
plant for gold recovery . » . . • » . . . • 27*000. 

'|UUU« 

of the my ean 
1 

In the Sanderson mine area, nine d r i l l holes (a l l of those recently 
dril led that get "pay") showed an average thiekaesa of the bottom pay 
gravel of 30.$ feet» .$§ have estimated that only 9 feet of the bottom 

the to ta l 
larger if 

bo loaded out and 

i t ean. 

f the tee and amount of boulders in 
determine whether open pit mining < 

doubtless* i t caaaotf l a ©there we 
bottom pay will determine whether open pit mining ean he done or not* 
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tit th® bottom gravoie 
of iat© t&e 
mke &X& recovery 

^uoto aa operation an wo outliaod a bow would *ui* aboat as follow m 

Gapaoity ©~y4* droglia© l7$fOQQ< 

# 

W;dfl6' (2 aeroa) 
30*000 

Ualag 6»moath aeasoa lor B t r i p p i ^ , . , . . » • . . . • . » 

# . * • * # ■ * * - * » * * * • # » » ♦ » » * # • • * # * . « « * * * « * • 

180,000 

630,000. 

i * • # • # * • 
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g^lein^ * $r* %eamond* then General liaaager a t iiagdam* la his 
annual report for 1937, states that the Sanderson gave ls were mined on 
a contract basis of- #1.30 per cubic yard of gravel l a place with the 
miner receiving a gusjpanieed minimum wage of fS per shift and $6 for a, 
helper. Elehmoad stat#«**and we accept his figures—that the direct 
coat of mining Sanderson gravels, including a l l underground costs for 
mining, timbering, haulage, hoisting, gold recovery and tai l ings die* 
posal, was 13.75 for the f i r s t half of 1937 and #3.08 for the last 
half of the year* ^he tim** **« #3*77 for the year 1936. them cost* 
©over yardages of 47ff81 in im$ and S8*$$l in 1W* fhey should there* 
fore fee representative for the extraction of this type of gravel* 
ftichmoad evtoentiy was a geod operator* 

In the deep lead workings Richmond states the direct cost of mining 
in the Haiti* gravels in the f i r s t half cf 1937 we.* #18*7§ per yard and 
f8*8t per yard for the l a s t half of the year* %riag tfeie period 1,822 
yards of pay gravel were extracted. I t should he noted that the costs 
of pumping water are not included in these figures* Sir* %ebmond makes 
the further statement which i s worth recordings 

•'the gross costs, including a l l mining? expenses, mine and fan* 
counver overhead, taxes, and interest on advances from England, and in­
cluding extensile aid expensive repairs to your power plant, were re* 
duced from |9f525 per cubic yard of gravel mined in the f i rs t half of 
1937 to t$.QS3 per cubic yard of gfavel mined in the aecoad half of 
1937J the costs for the month of December being #7*371 per cubic yard* 
the costs for the las t half of 1937 included a charge of $2*053 for 
deveiepe&at as compared to $1,415 far cubic yard spent fer development 
in the f i r s t half of the year, and $1,790 per cubic yard spent for 
development In 193§t «feen the gross costs were #9.474 per cubic sard of 

B|s.ewhere in the reports a figure of |6.75 per cubic yard is es­
timated as applying to the mining and removal of the ^mp lead gravels* 
I t is our feeling that #3 per cubic yard should cover the mining of 
gravel in the Sanderson type of deposit and |5 $®v yard in the deep 
lead type* that i s , for slicing, exclusive of pumping costs* 

Shaft aiaffinff *• %e cost of. shaft sinking must vary considerably, 
the figure depending en whetheir the shaft is in hard rlmroek or in gravel 
and on the mter conditions and amount of pumping required. If one takes 
Mackenzie's costs, say in 1934, he would find No.l shaft $90 j^t foot, 
So* 3 shaft H© per foot, Mel via shaft $70 per foot* However$ at that 
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time, as we learned fro® direct inquiry of parties familiar with the 
operation and as we read in and between the lines of the annual report, 
Mackenzie's operation was a very expensive one indeed. There was a host 
of items of overhead which would not be permitted in most sine operations 
and there were costly delays due to natural conditions which in the light 
of Sr* Blackentie's experience should be largely unnecessary in the future. 

the cost of a shaft recently sunk by Mr. Alfred Brown near Stanley 
at a point less 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 
Savings could have been mad©. The cost of peeled round timbers for caps, 
post* and bearers, 12 to 16 inches in diameter, is currently 8# per run­
ning foot* The cost of rough lumber, delivered on the property, is $20 
per thousand board feet. The planing of lumber usually costs an extra 
$2.00 per thousand. 

We feel that a top figure of &40 per foot should be used for cal­
culations for sinking in the Wingdam district at the present time, al­
though the writer would expect to do the Job actually for not to exceed 
130.00. We refer to small shafts in the ^Leep lead. 

ffrlfftigg — Judging by the record of operations during Maefceaaie's 
and Eichaond's time, the cost is about $10.00 per foot. This is not out 
of line with practice in the United States. One remembers that most of 
the drifting done during the former operation was in very wet ground 
which requires closer timbering and more attention to safety. It is be­
lieved that with a better job of draining in advance this cost of drift­
ing and general development in gravel should be diminished somewhat* 

Drilling — The cost of drilling drainage holes from the reef work­
ings between July, 1934, and the end of 1935 was a little more than $8.00 
per foot. Some of this was Diamond drilling and some was done with post 
machines and jointed rods. All of it was done under rather critical con­
ditions in wet workings. Thus the cost is very high indeed. However, 
Mackenzie's experience in this regard is worth noting* 

For the drilling of churn drill holes on surface the cost under the 
Mackenzie operation from July, 1934.* to December, 1935, ranged from |2.60 
per foot to 13*-42 per foot with an average of $3.20. We talked with 
Mr. Alfred Brows, 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 actual cost of the 
worfc apparently was under a $1.50 por 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 drills* is contemplated. 
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Pumping * l a the l a t t e r stages ** ***» lacks ngle^lcasioad operation, 
cost of pumping water was reduced according t o Mr. Haley* then engineer 
on the job (and with whoa the wr i t e r recently ta lked) t o around 1 %fcf£ 
par thousand gal lons , ffee cost of diesel o i l i s now I ? / far Imperial 
gallon delivered on the property. I t was somewhat loss during: aiohmond*s 
operation* % calculate t h a t daring the period of ^draining the eeuatry* 
pumping costs a t tlie property would run of %# order of f1,500 to fg,©00 
per month. t o maintain the gravels tfeereaf t e r ana* i a aoadi t ioa of «*&*$$*» 
able dryness the pumping costs should not be more tlaan one or two augp* 
dred dollar a per month, possibly e w l e s s , fhe above f igures are based 
on an estimated woXame of 3,500 gallons per minute daring the f i r s t drain* 
age stage and 200*300 gallons per minute daring the '^maintenance'* stage* 

In the event tha t i t seemed feasible to make poser using, a low head 
turbine and generators from the water disc barged frcm the flame i n t o 
which Lightning Creek i s placed, the cost for e l e c t r i c i t y for pumping, 
ho i s t ing and other uses weald be diminished considerably. 

flaming..the Owfe * *» estimate 9m coat of flaming l ightn ing Sreefc 
for a distance of 1 mile as about §70,000. Ag&iast the gravel in the 
aaaa channel, assuming i t s average width t o be 10 yards and depth t o 
be Z$£ yards, the flame cost weald amount t o f 1*$0 pQt cubic yard of 
pay gravel milled* How much t h i s figure should be credi ted by the 
amount of pumping charges saved by elimination of lose by seepage through 
the bottom of the creek cannot mm be t o l d , eat we would suspect that 
i t would amount t o 25# f a r yard* thus , i f one of t he grea tes t hazards 
that baa been experienced la mining the iingdam gravels l a the past can 
be eliminated by spending fl.&O for "insurance" on each yard of the 
r i ch deep lead gravels , that cer ta in ly would be a sa t i s fac tory and 
prof i table investment* 

Oar e a t i a a t e of fiamiag Lightning Cree* for a distance of 1 mil* 
l a a s follows; (Box t o be of 2- iaeh, 3-ineh and 4-inch plank; ba t tens , 
1 a 4*a; yokes, 6 x 8*» placed a t 4-foot cen te rs , yoke cape to be 
§ a 4*a$ braces, 6 s 8*a$ s t r ingers* & x !$*« m roaa t timber. Box 
t o be 12 x 34 feet or *a*£«a&ast c ross s e c t i o n . ) 

ICK 14x4, 6x3, 9 x 2 " . . . . . . . . . . . . . . 9 2 
S a t S . . . * e • .***•»**»**»•• ••«•..••»..1*6 
Yokes, 50 X 4-r#*******«***'*«***»«»50 
take Oai*flt IS * 2 ^ -4 .* . . * . . . *♦ . . . ♦ $ 
Braces, 24x4-^4 . . . . . . . . . . . . . . . * . 2 4 
Str ingers t. 5 a 6#9 . . . . . . . . . . . . . -33 

220 par l i nea l foot of flume 
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flume goat 
i'i'iiin.ii|iiii»iii'iiii»ni.ii>/irin.Mi.w 

1,161,600 hoard feet of lassher v@ $1* per thousand... # 28,000 
Spikes &&&-. iM^tS*-****- #•**i*■■*****#***•***-#■*■•*• **-*»***■■**#» • 2,100 
laaoer eas% :sJ^ §3 per feetgf. a^f t»»***##***.*«**».**».» 16,000 
a r S S t l e S * * * «» *♦•*»#;*<• *■•*»■#■-».# * « * * ■ * »*«**-*•#***•#««•.#-.*».*♦*«• 1 ,39© 
ffcepariag borra sdth power s h o v e l . . . . . . . . . . . . . . . . . . . . 3,500 
Coatingencies and i l ifo. £®/U».»«*#•*»♦*»**»**.*»*.«* ..rfrffijO 

Fleua© t o t a l * . . . . - . . . . . . $ 49,310 

Blversloii Dam, sp i l l my , ■ and hea&^at©. . . . . . . . . . . . . . IS ,000 
f^tiugeaeies*- 10,1 total estiiaate*.*.. 

f e t a l . Oast ef learning Oreek*.** | ¥0,410 

If the h©« l a ^ e r in this Hiaae is planned on the si4e next to the 
water to reduce its: oo-of f ic ies t of re ugliness to about «01 and the 
flaae given a grade of 1 foot per thousand feet, i t s carrying capacity 
would be shout 1700 second foot of water, the water would have ft 
velocity of about 10 feet f i r second* So think this would oe s a t i s -
factory for carrying Lightning Creek a t flood stage. 

AS such a flame would oaly lose a head of about S feet far siile, 
and i t weald gsia 54 feet on me fa l l of Lightning Greek in the mile 
to he Hussed. Shis need of water with a Heir of only 100 second feet 
weald give r e a l l y 450 a.p* oatj?i*'t*. whan tfe® low head tarnine and 
generator i s each figured a t 30£ effielsaey* Share would thus be 
nearly 400*500 h.p» available a t lev water sta^e* fhe savings in power 
cost for one year with Diesel fuel, at lv>f per imperial fallen would 
be ef tie order of 2̂0,0 00. A 4S0 a.p. ttarbiae^electrie generator instal­
lation would east aoout $23,000.00. 

I t would he simpler and cheaper, ef course, to put the Hume at 
approxiKately tee grade of hX&t&iag Greek because ef less t res t le 
work and less eats and fills*- Decision on the feasibility of using the 
flame for power weald have to- be aade after a preliminar y survey on the 

Baring tae period ef coldest weather, some difficulty would be 
encountered with lee and freezing in the Hume* I t would prehably be 
\lesm# however* than in tee ease of assail flue© a. 8*8*. i f i t were 
necessary to tarn the water out of tae flume' for a short period in 
the coldest weather, such action should not jeopardise mine work since 
the creek flew la then the smallest ef any period of the year and the 
seepage least due to frozen surface* 

itltheut g»i&ff' into deta i ls here, i t should he noted that any $mn 
ef ereak dlveraion to iaelnde ut i l i sa t ion of the water, should include 
eeaeideration ef e weed*atove pipe l ine instead of an open Hume. 
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Powar * fae cost of diesel plant instal ls tioa is noriaaily 
as W'feianei|$i©erae©d ef §&£ tar &•#* #1' e&pftslty. for eag&ae and gait* 
orator. 2h« cost of producing e lec t r ic i ty , using diesel power, runs 
fro® & ralnlEwiw of about 1 / to a raaxlama of 3 or & cents per kilowatt 
aour, de^e&diag oil' the sij&e . of tJ» plant, east of fu e l , e t c . for a s 
installation on Lightning %ee& of standard diesel and gens pa tors with 
a capacity of , aayt 500 h.p*. end using tfce present cost of diesel o i l 
as 17/ far Isperi&l g-Uioa, the cost of generated poser should be about 
Regardless of tae possible develops a t of a tsater tuFOine^eleetrie gas* 
erstlag plant, a diesel plant wenld iaawe to ©e installed lor beginning 
wsrfe and retained for « ^ ^ J I § ? aM standby*. . i s estia&ts tne. to ta l 
oast f i r installation ef a 500 b«p. aiesal«*sleetric- p3ant nader present 
conditions as about $34,000 • 

Sneuld a are age field s© developed on the Fraser River or . 
Garifoee Mining Si s t r ic t fceeoiae a more important user of e lect r ic i ty , 
these Is always th® enanee- that power &%0% bo afsBa ale from the 
transmission l ines of en independent power company. 

Cost' g t getting Started » 2ae fellewiag setiisat© of the coat of 
getting- up for bedrock drifting at iiagsi&s la based ©a cost of 
a t present and mainly saw or good used equipaent* Very likely by 1942 i t 
say ae impossible to obtaia many itesis of new equiptaaat , and used mater­
i a l a t lower j r ieea isay .Itw t e e© paretiassd and snipped &e« isolated 
points. 

Fliaaiaf the creek for oae ©ile . . . * . . . &®Me Uwm*.... < 
Shaft #iaiting**2 .shafts, 1000ft. apart 

a00* € 130*00 6 ,QQ0 
U**-9 #4©*00 4,400.*..**.-..********** 

Gutting sump, abaft station, cross-cutting, and 
raising into onaissel* »■•■**-• *• §»»•••««*»•*»• •*«••«*•••..»••»»* <$, 

Head f raises and treatl&s. One with shoot taetal housing... . . . . . . 2, 
Change neuee, travel house (fold recover y) , tool bouse, 

hoist house, compressor and timber a f eedv** . . . . . . . . . . . . . . . . . . 9f 
Heating eojutipiMmt for change house, e t c . . . . . . . . . . . . . . . . . . , . . . . , * 
f i re p r o t e c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Oosspresser, hoses, -drill*, a i r l ine f e t c . . . . . . . . . * * | 3 # 
Hoists (3),. motors, cable, sheaves, e t c . . . . . . . . . . . . 6f 
Pumps * Z 1000 g*p«*u mth motor $ ^ ,000 

$ 30© * * * #. , W» 
Galtti&nllne, eojinoctions lf20Q . . . . . . . . . . 7, 

Gars t cages, s«itch©sr r a i l s , tools , " e ^ c . . . . . . . . . . . . 4 , 
Biesel » electr ic ge&er&tlBff plant 

% * 200 fe.p* direct connected 
to f©serator #» * . . .« .* . . . . • . . f13 ,000 

1 » 100 h.p. direct connected 
t e gsserator ©»*.»• . . . . . . . . . . . g,000 M# 

Switch j»oardsf 4500 f t . of traasmissios l i ne , 
connections to w^mp* hoists , e t c * . . . . . . . . . . . . . . 2, 

Bulldozer with Made and hoist , one M»en truck, 
and 1 Hplok«apn t r u c k . , . . . . . , . . . . . . . . . . . . . . . . . . 13,500 

Misc. tools and gear, warehouse supplies, e t c . . . . . . 8,000 
Sacliine snap tea ls and equipaont (d r i l l 

■ 3." 



sharfossr*. Xatfea, d r i l l gross* w©idors# 
* « * * . # * * • # * * * « * ♦ * * ♦ * • • * pp 

# tiuafcar.: a t e . , , . , . . . . . . . 
# 

Add oparatiag oapltal 

ttths*. 
I * * * . * * * * * * * * * * * * " * * - * * 

■#■#■ i t * . * * • • * • • • • * * • « • 

' * * < * * * * ♦ ' # * * * * * * * * * »■* * * * * * *•* • • # * * * # ; 

to oatry laoor and tiupp^tev 

3.600 

plant a t ths 0nd of the &uga4 whar© an ailoetive toad of 50f i s avail* 
abio. 

Suoh as a Christiana waesl, §00 h»$* a t .334. 
*•?*»» using X©0 sea* ft* of *&ter .** . . . . . . . . . 
»aatia*©XsatF&© governor im spssd aoatrol..*** 
K»W* 4.0. @anoratarv aaod, switch board, etc*. 

* ■ ■ # ■ * * * • • • • * • * * . • 

*• • 

f aa a&ova a^uipaoat would u t i i i sa 100 saeand fast t& 
approximately tag minlEium How during th© year, i t would 

300 $*#* of powof* • 

m followti Flam aenatruetion and saalt s&a&lag would s ta r t 
and Os aarriod on aoaaurrantiy. 

probably would fee suns in graval* fairly naar is ho daap 
&a for-gmval d ra ins^ f i r s t * later fer hoistiai 
Drifting* draining and imping would oa £&?***& most vigorously 

>wor (wost) shaft • After eross-outting to the aaana© 
hasten* and cheapen the cost, probably,- to ins ta l l a. 

;iag aaeniaa ($IS00)* During the saves*ai fiestas of dovalopaant 
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laainly from tae weat eaaf't* the channel (the Country" } would fee drain* 
^ ing aa^ m miai&g eoaXd be carried on* Miaiag would be started «tta 
'"fit few crews eed a©re added as i » U a j places wre ne.de available* 

development, hevaver» would bave to .go en in the eaaaael to keep «ell 
'' aaaed el mining and lor drainage* 

Before the £is?«t 1030-eQOtioa ie drained aad raia@d:t the next XQQG* 
east toward " îagdaia soald be j?artL&ily developed aad another abaft started* 
About this fciae i t would be M®#$m»Y to a tar i tumateriag' tba Meltin 
shaft a t a part el Jraiaiiig tite o****i&U4» geefelon* $y the tuae sluing 
had advaxisad east %e d r i l l aeeltea :'C'» tae downstream -end el the 
Mackenzie, deep lead.develop©at, the entire Hagdaia t$mm& eeetiea 
should ©e ready to &iae9 * and tbe f500.000 estiesated hj aicbiaond ehould 
be ready to take, eat* &it h t&e section #ralaed and a i l l ac i l i i i e s in , 
tiaaf aext aeetiea eaat # ef &QGO lt» el channelv ewe aid be a very profit-

., able operation. • ■ 
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■ an iiiiiiiiiiViiimilniiinmi iiiirimini.if » I I » . I i m i i ^ n , i i i i a t 

ive been estaiaeo" from time to time 
from sampling and 1I49S ^ the desp lead. some of these are worthy of 
record here* 10"* Maotesit* is. his supplemental report of March 33^ 19371 
records obtaining- s ingle pens carrying .15, 1.47, .85, end 2.77 ounces of 
geld in gravel eat when tfa« deep .lead m9 f i r s t entered In February* 
twenty-seven cubic yards £#laoe measnrj»at) Iremeressenttlng #ie dssp 

L Mackenzie states* 

In the above figure, nl2 square yards of 3 tqpftre fathoms were 
uncovered for a recovery of almost 12 ounces per square fathom"* (A 
Square fafioa i s calculated as containing 3 to 10 cubic yards.) In 
this- ease the m.%m would be between 1 V^ ouawm and X 1/2 ounces per 
cubic y&r&. fti<taon&* in hie mmmtf report for the f i r s l ^mrter of 
1938, s ta tes , referring to the deep lead gravel in the He. 1 domstream 
raise workingst *the gold values average ttm % to &*3 ounces of sold 
per cubic yard of gravel and bedrock mined*» farther along Kichmond v 

estimates 10,000 cubic yards la t&e tig* % and fie* 4 downstream raise 
war icings to contain ?I50f000 tc &2C0,QQC or between f l i t 00 and #25* $0 
per yard* He estimates another section in the upstream area between 
&o. 1 and Ho. 2 raises teas not seen sufficiently eneouragiag to warrant 

says. He records washing 20 yards of gravel^ in one of 
crosscuts and recovering .95 ounces ol* geld per cubic yard, and 

another tes t on 34.BS cubic yards of gravel. that yielded 2.17 ounces 
of gold per yard* In the Ho. 1 upstream raise workings he records 
"yielded 1.13 ounces gold per cubic yard for the f i r s t 344 cubic yards 

$550,000 in possible reserve gold gravels, the major portion of which 
i s in the area adjacent to the So. 1 %wnstream Raise workings* th i s 
16,$75 ouHe yards of gravel should be jsined for apfroxSa&tely #350,000 
including all. expenses, possibly at somewhat lower costs, leaving a 
very substantial profit** ($800,600 from 1&,675 yard* 

best evidence m have, however, (for which w© bavs mint returns 
or records or both) i s the to ta l yardage of deep lead gravel mined during 

Gold ■W.I . .H. IU. I1. . - . I 
Yards Mined Ounces of #©24 
— < « ■ » ■■HI "i i i i inimwiini . .iinmin ..I ■ in II »n II KI>II !̂ 11 in m m 

1938 12.S01.35 
- I . I . I .M.I I ■ Ml I III. 

33f; 

- ^O- (A/O f>+jes 4/ *»S42J{r. /?. 



I t la apparent that the f ala© P®r eabi© yard i n th© deap load 
varies frcsa point to point as mining progresses along the channel* 
them are rich ©pots and lean spots* I t saems beat to tabulate 
&ichmoad*s ©.©timat©© far a contianou© 2f0O0*f©ot section al©a# the 
deep lead where we hare more information than at any ©ther point on 
th© property* %i© is as follow©! 

ifrea Horizontal flistane© foabi© Yard© groaa gold 
lipilfflli "II I feSBfiSS ■■<)■' ' . in. i . i . ■ HI m MWillliMiliWMlWW WlrtwillilHilllOHM lWli« I—W / ^ W M M l l l ^ j i l l l l W l ' l l l l i l * I « 

530 f e a t 4425) Aftfgn QAft i|i ^4i}A rtflQ 

3B-4D 13J0 S XSO»0 ? * 250*000 
mi ■-i»—» wnmii ■ wiM.nii.iwm ' 11111111111111% < ••«$ m i n «.„•*...&« .,i,,mi j-

TO4JL 2030 feet 1©*0?5 I&GO.O0© 

The ©aseae© of th i s estimate i s that in this 2,GQO-foot s t r ip 
of channel, one may expect to mine &§ cubio yards lor each yard of 
length of ebanB«i| and that ©a©h eu&lo yard thus mined wil l ©&rry 
'about #30 worth of geid (praotieally ©no ounce)* 

fa re©oa©ii«§ th© above with the actual mining of nearly 3,000 cubic 
yards* say, 100 l ineal yard© of channel would sees difficult . A© a 
natter of fact, i t see ass plain from a perusal of the detailed map of 
the deep lead workings *HR* 100 yard© of the t̂eep lead was net ©leaned 
out* The deep lead was nibbled at near th© No* 1 raise workiag© end 
<$uit® a bit of development work done, part of which was evidently 
regular mining and part ©f #ii«h ©bvieusly was for the purpose of 
drainage* $© are. inclined to feel tnat tine actual result of mining 
the deep lead during XtSf and 1930 does not reflect th© true average 
©ondition of affair© in th© ©liana©!* 

% are proa©' then to suggest an arbitrary basis for calculation 
which is as follow©: 0a© an averago width of 10 yards, a mining 
thlaita©©© of 2 | yards* an average value &t fe mm$ ©f geld w&? cubic 
yard worth #i$*§0* 

^^^^^IM^SS^^M^^^^10^ *r©» past recover!©©* 

Her© w© hive much greater evidence to go ©n» la 19361 4Y*?SQ*8 
yards yielded $211,141* 90 j in 1937, §2»1§1*2 yards yielded ^223,640*26; 
and in the f i r s t quarter of 193S, 2i#364*© yard© yielded §103,000 
(3t32S*31 ©mm©) ©r an average ©f 3*12 p&mf weights per cubic yards* 
Jherefer© for th is type of deposit an average yield of 2*8© penny 
weight©* ©r *143 ©aace© of gold ($4*4$ at present price) per yard may 
reasonably be expected* 

Thus, each ear© mined should yield a bit mar© than $30*000 in gold* 
th is ©hecks quite well with actual recovery in tne Zander sen area which 
measure© roughly 15 acres en the map and from which, according to the 
auditor*© report, dated October 2 ( 1H0 | a atotal of §794*935*41 
war© recovered between 1934 and I t t t* 
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Horiaaiiy 9k vsyds ®* bottom ©aterlai are isined la the rim gravels* 
torn to three feet of the &ee>e©fc are tafeea and the r e m M i * of the 
gravel a&eva hedreeiu 

jiinnilniiiii ii i m in iii«!■■■■■ .iKi'imi ■ Mini inMi.iiiiimimTI 

I t should be stated that the dr i l l ing on the L%htning ^reek 
property during the Iteleansie and fUchaead operatioa was with standard 
leysteae type, of ê uipsaenfe using 6rt inside diasaeter easing and 7jp shoe* 
The ecamon Eadf or A lector in which 100 feet of vertical hole dri l led 
eye assumed to equal one cable jerd of laaterial tafce& out was used in 
calculation** aeeard&a® to W* Kaieyf engineer on the ground fcr neat 
of the period* 

The writer talked recently with Mr. Alfred Brown, a long experleaded 
placer churn dri l ler now working ia the area, and found that the technique 
is standard fer- s&aeer dope site* Brem stated that eeeastoaa&y they 
would stri&e a nig* hoalder and leae a hole* But on the whole a© 
unusual troubles were experienced except when dri l l ing through the 
sltua* At such times the sludge would run late the casing.. 8y pouring 
water into the top of the casing te offset the pressure a t the bottom 
this r̂unning*'* could, fee prevented fairly weli* sinse m $ood values 
were ehtaiasd or exacted la the slam the nat ter . i« not serious*- Brown 
stated that sooetiiees they weald h i t into a nest of boulders* At sjach 
tla*» they weald puii hack the easing, olast and then drive i f the 
eeaXdar could not be chopped out. If th i s fa Sled at one attempt they 
weald paX tne easing? and dr i l l an offset re they th&n tali* a chane* 
ea breaking the easing ay excessive driving, A ptmp-type of bailor 
was need at a l l times* the difficulty here i s that ia the case of 
heavy sold as a t Wingflaia,. i t i s necessary to come up fast with the 
Bailer l ias ia order to sack the large-color&; into the fcaUer. Peia# 
th is has a tendency to draw in gravel and therefore values from outside 
of the bottom of the casing* Ho effort was mde* Brown stated* to 
extract .any gold from the bottom of the hole after i t had keen dril led 
a few feet in oeurocfc* I t is our impression that the dril l ing torlag 
the tokensie^HiehiBond regime was properly dene and gave as feed 
resul ts as could ordinarily he expected* ivideatly the work had vssry 
close supervision. The eld dri l l ing «3©ne previous to Haefcenaie** 
.arrival and a s fay has* as X9Q3* however # is questi«^»hie* the records-
were act toe well kept. Mr* Haley * wilh who® the writer conferred, 
and «Sr* aich&oad want over a l l of the eld records very carefully, 
taaxiag their heat interpretations and used the la t te r in Rawing up 
the d r i l l cross sections, copies of #iieh aeces$aay this report* We 
would say that in the future when the d r i l l location i s fcaowa to be 
in the ehaimel, holes should he spaced quit© closely, prehaaiy net 
more thaa 10. feet apart* this i s somewhat costly, but the end would 
Justify the neaas, we believe. It the <$eep channel is rich, close 
driLlins will almost certainly give evidence of i t , although the 
values of the pay gravel as determined ay drilling »ay, oa actual 
siiaiaf* vayy tasty dollars per ^ard aeere or helew the drUXiag result* 
i t would say ti&t .gravel values determined fcy dr i i l t»# .are perfectly 
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acceptable to establish "quailty% that i s , "probably miaable1' or 
"probably not minable" but could not bo used for "quantity0 within 
20 or 30fc unless a large enou^i number of holes i s dril led so that 
the law of averages has a chance to fat i n i t s work* 

fi» following calculation is quoted directly froa My. Mackenzie's 
report: 

"Following are the arithmetical averages on "gutter* values on 
each line taken from the & line upstream to the A l ine a t He* 1 shaft: 

rtB line 74 penny weights per square fathom 
»■ ■" -m 
$ # $ • 
X 49 * 
A 538 * 

Qlving a mean far this section of 382 penny weights per square 
iS* S0ft ̂ r fcSt^pWM*. 

Using a mining thickness of the pay gravel of % yards or %0 cubic 
yards per square fathom* the calculation* using a penny weight as #1.50, 
will be reduced to the following! 

B line $10.10 par cubic jard 
H * M*W 
0 * 73.98 i t * m*n * 
2 * 7.35 
A * 7fr#M # 

Giving a as an "mint for th is section of i39.3G per cubio yard. 

t h i s i s probably considerably higher thaa the actual value #1 the 
gravel, faking a more direct comparison* the A l ine , 1 line and C 
lines have an arithmetical average el $43.27 per cubic yard as against 
actual recoveries for part of t h i s length of deep lead of about #11.00 
per cubic jaiNU 

£& the Sanderson type of deposit, however, the picture i s sub* 
stantially as follows: Weighted averages cf d r i l l hole results m 
Sections $ and M {holes on Section a are omitted as they were drilled 
in 1906 and shew tee high values) shew a value per cubic yard for the 
entire thickness ef pay sons of #3.98. Recovery values for the entire 
yardage mined in the area are f4*4$ pet jard* 

the weighted averages are arrived a t as follows? 



i M* S#9B i 90 §•50 
4 Si* 5.50 
f m 1.97 
6 u* B:«£0 
f ■ H* ... »*/ # f: ■## 

86.25 
US. 50 
$8.00 

103.20 
149.50 

Groaa ^eotlon B*B 

IW'JP'^I(P 83.93 
1.6S 39*62 
■^■•Ifflp" : tf»qo 

763.ee 

763.66 divided by 191. S give* ft sreig&ted average 
ef 13*91 P#r «***&« |a*& 

la the above calculation, correction was made in two instances 
f or extreaaly 'nigh values reoerOMU OH Section l f Hoi© 3 bad a 
§*f©at tftlefcftsee*. running $39.43 p& yard aiid Male 4* a M e e t tniefc* 

running $80*33 per sard. These were recalculated in wei^iting. 

fa the whole, the record s i recent dri l l ing i s the Sanderson 
graved brings out three points. 

1. The d r i l l mines obtained in these lower grade gravel* 
ate' reasonably acceptable if used vi ta discretion. 

2. Bapoeially &i# values in the bedrock zone or la the 
pay streak must be regarded with suspicion. 

3. With the thieieneas of gold*bearinir a^avel indicated 
in the above d r i l l results , i t is obvious that the 
bedrock drifting method of jaintng recovers only a 
portion* indeed, of a i l the gold in the enriched sons. ■ 

i e note from the old records that a good aaay hols a drilled 
between 1900 and 1910 were p i t down with a so-called if jetting*type" 
of d r i l l . i# ere unaale to develop any yardstick for comparing the 
values obtained hf this method^ aad we suspect that , using i t , 
f bare *a» just as good a chance of condemning an area by inaccurate 
sampling as of proving i t s worth. 

http://763.ee


mmm jgj&g liiBli I iMttlB 
n. I I .M I I I IM I ' . I I I I I I I I ' J I IM I in. mil) ■iiii<rii.i.i|i|liilm.iiil..iii»>i»i.i»mJi«..>.. HI iiiiiiiiiiiiniiuii ii 

At 
He. 1 Ba. upstream to 
m* & Ha* downstream ii®* $ tf8t* $X?5f000* 

* (i# are Glaaaifying IMP ®|ra*«**i ene*feaif Of ti» 
and laiMB l i s ted .in aioha»ad*» *8t taste of 1938* ....... T** 

Sasae a s t&at 
aeove under' »I*w***» WKJ* 1*383 #a#§#W 
No* 3 to Mo. 4 
downstream 'raise area. .UW* 3L0t(W @ 20.00 S$0t0$@ ... 

$©. 4 Ha. downstream, 
ail west t o *S* Seotfceii* 30Q&* 25,000 § 3L§*50 3e7*S3$ 

'■ M * » — » . • "Dm fin iw» wn mil >'i'!iiiiii»wii» niJt 

5030* 38,333 #762*500 

Five miles of 
Uefetnta* Croak $ M 0 $ f f # afc0*0Q£** p#4X0t0OQ** 

** fal t la a fai t* arbitrary aaaas3iPtie«# I t is srriared a t fef 
Y tafcing afceat ea#»ta3rd of tfce remeiaiajr 3$*ml3@ leagta of tfaa aroeerty 

(eliaia& tang the mile at f inssta). the presence of a deep lead or 
rich channel for a matter of. a axle and a hall has Oeen teioaatratad 

, near Wiagfem* fhsre is evidence of a deep ioad oa Mo, 2 cross section 
1 a t lift Fontaine* T&are i s proof of the presence of a vary rich bedrock 

pay streak a t tfce Alfred Brows, operation soar Stanley that is Justifying 
bedrock drifting whetner i t is- a 4»a» load or not. Deep erosion e&aaaaXs 
are coaooaly ©oasistant in longitudinal prof11a* channels do not s t a r t t 
step* and s tar t &#ki&g although lalaas in meh channels my do Jest that . 
mfmf Mm might of geelogte evidence that oar assumption i s sound i s 
jrooafely stronger than the weight of contrary evidence that t a t 
channel i s not present to tho extent that has been assumed. 
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la the H | Qravels (Sanderson) 

Provable 

Mm. 

A percentage of 
16 miles * see 
below* XOO acres % f$O,0GQ per note f©,000#000 

Possible 
nnw»i .'i«i'i*n»i».«ii 

as above* 200 acres # |§0f000 per acre 110,000,000 

Ho account is taken Of pi l lars #1 pay gravel that a*y re sain 
and might some day tie robbed I I the Zanders m mine workings a r t 
drained* nor i s any account talsen el various ba**a of rim gravel 
mentioned In the reports as existing at several points on t a t property 
particularly where tributary streams debouch into the Lightning' Greek 
drainage. for this reason* we cannot classify any el the rim gravels 
as "areted®* 

l a arriving a t a figure for *p>eJ*t&e* aad *9o«sibie* reserws 
yardage of the old rim or Sanderson tyje, we feel justified in 
again resorting to arbitrary calculation. fhere cannot be any 
question in anyone** mind that there probably is* a very sabstantiel 
area s&thia the X-i#*taing tireek^mlley' Hat that Is underlain by 
the old rim gravels sash as sere mned in the Sanderson workings a t 

estimating the ares within the. valley flat on the lightning Oreefc 
property as 3,000 acres (an average width of around 1,400 feet for 
the 10 miles or mere of length) we feel justified in assuming that 
1/10 ef this 'area may reasonably be expected to be underlain by rim 
gravels similar . to those mined In the Sander son workings. We are 
taking 300 acres then for the estimated area of rim gravels en the 
property* I t has lean shewn elsewhere In this resort on the basis 
of #&Xd recoveries thet the gold production fer acre from the Sandersoa 
mine was- at least #so,G0e. 

$ai« $00 acres or 1/10 of the valley f 3at would contain, then. 
tl5tQ0OtQO#» 
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m i s the writer*s opinloa that conditions justify classifying 
1/3 #1 this area as "ipobaola* pay gravel reserve* ana the temimi$$ 

I I open pit nlnln& is fomi to. be £easiele a t various foi&te 
where the rita gravels exist en i4>|jhtnin$ *reefet i t i s our opinion 
that due to loured cost of mining by this aetnoa* Uiae allowing* 
larger areas to be sinae* a. muck .larger #rcss gold recovery wil l be 
ofetalnea ■ frasi the property* On the fcasis of this expectation we 
eeuld* witn reasonable propriety» add a lew sjillioa Cellars in tae 
"possible" OOIUSBH fhie. has act been dene* 

l¥efea.l^e ^e»s . in Oeia For pnit t#agtftof, the. Property * ftefsr* 
ring "feTBeTfi^^ i$0OtO00 
as being: present in the 2*000 les t of channel a t Hagoam, taore would 
be a $sM content of 1250.00 per rturataar foot Of 4e*j» cliaanel. 

gravel* fnis &aj?s»eas t e cover anly one r i % ef course, aaa there 

wfcio^a and the Xowsr Xiwit 
to ta l of jit319f250* 

content of t&e deaf Xea4 e|>#esite the Sander sen mine werfciag s* H 
there * t e i t i s Just 

gross gold content of t i l s ^ t f ceu l t r mile 

mile of 
F t t * & Si 
IB about 

If tae g9la 

fee ricner- then e&y eteer mile along i»ig 

result* . I t i s oar opinion ttoat toe 
will ultimately be 
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(oa yar&afaw ttatft*} 

m&p iaaa ^Proved* gravel fas.OO 

*3hr*l«ksle» 

«?088ible! 

as® <$r«m3<# 

22.00 
14.00 
9.00 
8.00 

i .43 

Sf333 i 

10,000 140.000 

# ?%$*H 

4l3f3S6 

l*W fO00 

l f W # § 0 0 

1*^1*000 
mm *os«i»*»«*»**-**f f f$o9#isa 

1,250,000 

2f§00,000 

***$?: teftj ****** ****&tieis i* 

DOftf i*eaa 
Mining rate 100 cu. yds. per day 

}30 gravel 

oar 

50 ya#. per a&y In $30 
§0 yds. par day I s §15 g m t l 8.00 

wav) 

120.00 lUOO |33»000 fS96fGOO 
400 J f t g * 144#0^ 

aim Gravels: ** 
Minla$ rat© 500 yds. par day (bedrock drifting) 

800 yi»* | 1*4$ . ^ ^21.450 |257t400 

mmU m^mmm ♦««» 1***480 #97,400 

I I t goes a i m * without saying that any estiaate of "ulttaata grass profit" 
&*M la a report on. a pr«|Mftf #*«& «* tas Ugatninf Creek*. i$ given pri* 
marily ter tfce 2ars»e«e at olaBalfyin^; i t s aroftt possibilities* Salatioa at 
operating jproeleisa $»d ad^t&oa W'ISVaaat$ large-scale uethoda of mining 
might multiply the f %are given. 

** If o$e»~s>it n a t h o ^ (or dredging) is found applicable to SOSJO of the rim. 
gravel areas «bU taining *»ta, ana aoaaaa,aaat^r the profit factor* weald be 
upped several times. 

The prof ft in the deep load mining might a© uaped by hairing four or 
five shaft operationa in one drainage section, ttee gravel from a l l being 
haul©£ la on© central washing plant far gold recovery. Faster deep lead 
joining will allow lower pusspiag ana drainage tiae* and a more profitaole 

So-



Lode PoaalbiXltiQH m i&ekenzie, in his annual reports of the tfingdam 
eseratlem*'mentions that in his deep lead rook drifts* gold*bearing 
quartz wins ana mineralized zones In the schist were encountered a t 
several feints* Assay values ran up to f$»@@ per tent iiaokensie 
states* B© further refers to a ,ffcig vein aeries" in the Melvin schist 
and expresses the belief that i t favors development with depth. 

the possibility of developing lode mines on the Lightning Greek 
property is one to be kept constantly in mind. 

Varying Channel Values m fiagdam i s ease 12 miles below Stanley. 
Sold 'values in' placer' channels asstally decrease with distance from 
the source of the gold. I t is known that the upper reaches of 
Lightning Creek above Stanley «®rs v®*J r ich. Williams Greek* near 
Sarkerville, i s eoanonly understood to have produced about 111,000,000 
in Z miles of length. Lightning Creek heads near filllams Greek and 
i s similar geologically* I t is rated by the old timers as second in 
richness to Williams Creeks-Judging evidently by recoveries above 

the content of geld per mile of channel should increase as one 
follows up Lightning Creek from Wing-dam to Stanley* This i s further 
suggested by the fact that the gold i s mere coarse at Stanley than 
i t i s (according te report) a t iiag&sm* 

A .smell dredge tract was drilled, out near the loser end of the 
present holdings on Lightning Greek. I t i s possible that Lightning 
could be mined from the lower sad where eesaaerciai values f i r s t 
begin right ap through the canyon below fiagdam* 

♦ ffeere are several bread "toy** in Lightning 
Greek valley between Biagdam and Stanley* One or two of these' 
leek to be almost 1/2 mile wide* If the Sanderson type or rim 
gravels have ^&m eroded away in these bays* there should be 
interest lag deep channel concentration* nearby* If they have net f 
then alluring prospects for minable areas of the rim gravels in 
these- bays are presented* With the probability of geophysical 
work outlining bedrock contours in advenes of dri l l ing these broad 
valley flats are a t t ract ive. 

Beaver Meadows *> Here the drainage has changed course possibly 
two or ^nree" times, and tha concentration of gsld md@r such 
circumstances* while hardly predictable in detail , might easily 
be Bcn&atM* type under conditions that could easily have obtained* 

Alfred irown' operation » with a s operation sues as arewm** 
tarrying em in very rich bedrock grawl at a point only m 
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fraotioa of a jaile abate the upper iia&t ©I tae l&&ht*tia£ Greefc 
aoldiafs f an. eppertaaity %m prseeated for a short rang© aiaiagr pregraa 
at this point on the prepejrt?* Advance dri l l ing and, in fact, * 
siialag operation taat adja* develop aaaf Stanley as ft result could 
ee carried oacoaoatffeatiy ***» *** major pragma oa tae property. 

homtim * Queane-l* tae trading eeater for W^ataiag Greek*. i# 
3^<&ie"4m fS# »aia highway to Aiaeka as projected. th© eojsspletloa 
within a law years of tills aaia transportation artery is eeiag pressed 
both for military and iadastr iai reaaoaa* la^evesaeat of Ins higaway 
i s now under way* future Improvement of th i s road wi l l , in sons 
ateassret reduce freight rates from faacouver to a l&#tniag ©reefe 
operation and reduce the time of going: in* 

JJBgJj • $&»rs 4* l i t t l e evidence iaa* tae preseat pries of gold 
will so disdaisaed in the next law years. I t i s possible that i t 
will 00 iaereased by Sc or & dollars par eunoa* 

At' the watf emergency continues, mining e<ittip®e»% ssacfcinery, 
and various supplies are sure to oaaoiaa increasingly mm difficult 
to obtain. I t will Oe necessary to use more and more used equipoeat 
ana that will require more elaborate snap faci l i t ies to take care at 
maintenance. 

Costs of a l l supplies ana equipment are aow on too increase, 
although i t appears that price-pegging jBSfeSures in Canada have aid 
better affect so far than taey have ia Urn Uaited states* 

the increasing price Of Diesel a l l and increasing scarcity of 
transportation facilities- poiat toward too attraction of instal l ing 
hydroelectric power if possible. 

Mining labor will act become any more plentiful in British 
Columbia and i t s cost wil l increase i a proportion to the increased 

Against a l l of these treads* ihich in general are unfavorable 
to future mining operations ia costs, there la the condition that 
both %$!aad and Canada are anxious to eanaaoa their product lea of 
gold* faia t*»priaarily to facilitate, forei#* war paroaasea. 

-<£■£-



BE 

this should fee divided into several phases l is ted hclew approxi­
mately i a fcfcs sequence in which they should be carried oat: 

. X. Short tmm pragma *•** Stanley 
4* ^Sfeot ia i f and ^e^hysiesl wefit 
B. Mining and operating . 

I I . hong rafige deep loa& aiaistf at fflAgdan 
A*. Inspect dri l l ing *$H ere*»*seet&oa" 
i* Flaming Lightning <ireek 
##. Mining and ©persting 

XIX* i*ong rang© mining at r i s gravels 
A* Geophysical wort * $&%$M%Wf 
B. Drilling 
C. ISinln? and opera t i c 

1. By open pit methods 
2* By hedrook drifting as in deep lead 

We would got a geophysical crow to- spend a week or 10 days m&r 
Stanley before starting* the short range program there* Hie crew 
should f i r s t take sieasureias&is with res is t iv i ty apparatus along a 
l ine a t holes previously drilled fey Mr. Brown, using Ms depths to 
calibrate the results of tse iastauasnta. I I this m?k showed that 
geophysics 9111 fairly accurately outline the bedrock profile, the 
crew should lie mowed west to a point en the company property, say, 
500 feat inside the east line and run a profile there. Zhls would 
he te determine the feest part e l the Bedrock section ia which t# 
s tar t chum dri l l ing. 

Far 1*A above» we estimate that afcoat M holes should be planned 
for. fa weald select a eress*cha»«al width oft say, 400* at a 
point | as t below Alfred srown*s shaft, and f i r s t d r i l l 5 holes to 
hedreek a t 100* centers* Then in th® mast Mkely section of the 40O-* 
foot width the intervals should he halved and a couple of holes 
dril led a t 50*f oot centers* 'ihm dr i l l ing at &Woot centers should 
he- carried cut in the rich channel itself* when found* Next, the 
d r i l l should he moved uf channel ■» er dewn channel * say* 1$0 feet 
(net mere) and another section of close*spaced holes put down* Fewer 
holes weald he required in the second section for the location ef tfce 
channel wouM he acre nearly known* If the f i rs t meetioa of holes 
failed to find a rich pay streak* the work would he afeaedened. 

Gset of t i holes* each 100 fee% seen (using soapaay d r i l l ) hut 
contracting hole, fuel and labor. 
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Oeegtijrsieel mnU (ff t l&i&aiurf) 
ii*>r.i|iilimilii)in 

/ ^ 

*• XI tiie eeaaaal were leaa-lad fey 4rU&tair* tne east of set* 

atafclAftb U0* * WO.00 3#1Q0,0O 
ulde, $te««««** 61OGO.00 
, sluice. 

•••••»•••*••••*«*••«•* l̂ 'f'SOnOO 
i§*•**•****»* 1,650•00 

l iooo f t# @ |4.oo s>er im% 

• * « » • * # • • • • • • • • • • « V 

!*,#•#.*#.#•*»«.*•»«**•«««•• 13$OQQ*oo 
I >•**<»•«*•( migliie housef. 
""ig off 2&S9 ate*»#-»****•••••*»••••» 4f000*00 

i | * lt0OG $*?**•* 1*300 
g*ĵ *aUg and ooluiinlina.. . .».*..»««..•••••• 3t65Q»00 

%s$Iy ol s m l l teols# greases and wart* 

~ rt qaM> £©«*« w * l a d i n g . ♦•*»*#** '600*00 
shiner^ # f r e i ^ t , and «dM# 

'**:'**»-#♦#•»•**#««**#*.**♦***#«*♦•***•«* i g ooo»oo 
*\jkupf and also* too le» .»•*» . . . •* .» .»• • 3 y 000* 00 

f *«* »•#* * f * * |## **•#.# ** *# *#*-* * #«•# *■*■*■*• 4|lj645,»0Q' 
M i 

Laser and »ap$iy ecst far t«re moa ta s* . . . . . . . . . . 13f$00»QQ 

a crew of 8$.t. Including the joaaagsr* 6 miners, 6 smokers, a heist 
man* a top man, a mechanic, 2 timber f raasrs* a truck driver and roast-
about, costing about fcUG per day for labor, tlie production fro® under* 
ground should be a t least 20 eubic jardo of gravel. If this nans ens. 
ounce of gold to the cubic yard* «iiich i t could easily do judging by 
ta© results Alfred 3re«s* is getting, tfee daily gross would mount te 

r* 

- ,£•-*-



life© souse that Mr* .8ra*a i s saiA to o© getting* me Bight 
back in a single month and carry on at a ja?afit that would . 
distance toward carrying the.entire ki&htttlag %eefc development* 
Such a bit of luck is ee rare in niniag, nowmr* thai i t should 
be expected hour* 

XI Long raa$e deep.' lead joining at iingrdam wonXi s tar t a&th dr i l l* 
ing (the XX*A part) about 8 churn d r i l l holes a t XQ f̂oot 
the 2 Xi&e .about X/2 aiXe $©st of llijigdaa. AS the channel 
i s icnom the f irs t hole should be pointed a t cnanael center* ideations 
following would fe toward one rim. &hen that was found 
la aoved bae& to canter and started toward the otnar r$»» 

Coat of f i rs t d r i l l section: to 

%PP' * • * • • . * * • • • • • . » * * 
• • * * * . « * * . « , * » . • » » * * • • • • • * i * * 

« * • * * * * » « # * • * « • « . . * . « « 

• » • • • • • ■ • • • • 

would explore aoout 3X25 en. yda* of channel gravel* This yardage 
ass'-naing feaX**euaee grsreX* sheaXd contain a gross of #4efS75*0$* 

fjregrae IX B mi ^ leuld . i f tftit t ine &a*® ©000- aaoidad upon. 
fae estlaated cost of fXu&iag and beginnii 
mm 3 9 under •Coat' el Setting1 Started*. 

» 

to keep £0 -grateX crews ©usy- .each ©I two ©hilts in a XOCMMeot channel 
aeetion* sac* crew should ©alt© a out (XO yds* > aeon Z shifts for a 

frenarty drained gravel* inls £00 yards gaeuld net after ccjta * £8.QO -■ 
per |ard between Section B and »iagdan» for a monthly net of $40*000. 
fhua tfee iaveetaent ahegU oe returned. in aeout a year. Farther "east the 
narrower channel would cut the yardage, but values should be higher. 

ffeagRaa XXX# attaefe en the r i a #aireXe.» is in oar ooi&ioa nerisapB 
even sore important than the deep lead mining* Hat i t j * aore difficult 
ta jag for cost* Xt weald s t a r t wita a program * probably several aeatna 
of geophysical wer-fc*. this wouXd cost aj^oxiiaateiys * 

JSO* * f mos. ••••** I 
9 |X7S jwp. me#*#.****..**#*»#**«« x* 

4 assistants a nontechnical t $$ per day 
t» say, |300 par mo..*... 2 f 

t|*re ss... .«••••..«. 1 § 
1, i§1» •#***•******•»•«*••••. Xj^ 

7 no*«**$ll4 
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I t i e possible that geophysical work will net result satisfactori ly 
m account ef the presence o* various seditaontary beds and leases hav­
ing different res is t iv i ty eeeffieiaata* Xf that weire the ease* the 
program would be abandoned after & t r i a l that would cost perhaps I2,000* 

Part a, dr i l l ing, under program I I I Mist fee a rather long guess as 
t e cost as the continuation of such dri l l ing programs is usually based 
on the results obtained as the work foes ahead* If geophysical work 
outlines in. advance, the presence of a large area of pre-gl&cial rim # 
at seme point above:- îngctam m regular cross-aeetien dr i l l ing at 100 or 
150-foot internals can star ts i f not, an eliminative plan must be 
adapted* fhe l a t t e r must cast more since a considerable part of i t must 
ee dr i l l ing nfor inf©r&atie8,l# whereas * .if the tim profiles are appresi* 
mately known in advance* the dril l ing will a l l be "for values" and 
thickness ef pay. 

to d r i l l rim gravels we- may use a rule of one hale per acre * ■ 
dri l l ing a t sfout 200-foot centers each direction. Using the purely 
arbitrary figure ef 300 acres # as we did far estimate purposes, page 48, 
and an average depth of 130* per hole* the cost would toe: -

300 holes - 130* depth 4 *2.00 per feet « 173,000 

Me one knows where these *3G0 acres" are a t present, but i t i s our 
opinion that one might be justified in planning that much, if neces* 
sary, before abandoning the rim gravel phase ef Lightning %eek* 

that actually would happen i t that ens would probably select an 
area In cue of the "bays" along the valley Hat and spend net te 
exceed |1S ,000 or #30,000 dri l l ing out a r i a gravel mining set-up. At 
1 hale per acre, the rim gravel dril l ing would east about six-tenths 
of one percent of the gold contained in each acre explored. 

Fart t | mining and operating, ef the rim gra vel program would 
follow the prospecting. If open pit. methods were considered, en #efc&* 
mat© ef costs and. prefite i * given en. fag© 33 . * under "-"strip f 
Mining*. This method is mere e las t ic , recovers more gold p&t acre, 
shortens the l i f e ef the mine, requires much lees labor, i s safer, 
and should he used where possible. 

If I t seemed best te drift mine the. area as wee dene a t the gander-' 
sen mine, the creek would be first diverted* if necessary, by a flume 
( i f a deep lead is else present) or ey a ^ . s l i n e cut (which i s much 
cheaper, and probably as satisfactory)* Then, two shafts should be sunk 
some distance apart and connected together below - this te faci l i ta te 
drainage, ventilation, hoisting ef gravel and handling: of timber and 
supplies. Since the leaner rim gravels must be handled em a larger 
production basis than the deep lead gravels, larger hoisting shafts and 
mere adequate faci l i t ies must be provided for* Hie costs far sett ing 
up and developing a rim gravel area fer bedrock drift ing would be approxi* 
mately as follows! «P 
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travel development * 1S0Q* € §10 • • • . . 1S,000 
' Hoists, pumps, gold recovery, 

and other Machinery, eto>. «» ♦ »».»»»» 25,000 
$70,000 

Power from central station. 

With $&# mine opemd up en a panel system 'and places for plenty 
of gang* to work, the output should be at least §0@ yards far day oa 
which the set profit should be roughly fl.SG per jard. ifhis would oft 
a monthly profit of $22t50Q* 

f i t* offloe headquarters* ^aafclioas©st repair *&*$** goaeral *or«* 
house, eta* at Wiagda® (already teuilt} i t «oald be 120s t ecoaoiaie to 
carry on a substantial deep lead operation with several shafts operating 
at one time, and om or *«« operations ia tbe rim gravels a l l a t the sane 
time* Overhead and supervision and e n g i n e e r ^ costs would be much 
reduced per unit of gravel mined. 44mm© dri l l ing and prospecting 
should be the guide to mining a t a l l ■&«*»•, * and virtually the guaranty 
of results and profits. 
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Our- eoaclugiotts may fc* sosiBeriaed as follows* 

1. fliers i s ample evidence from company records including stint 
returns, personal communications, published official bulletins, end 
from visible mltem* of tailings pil&s on the property, that a sub* 
s taat ia l amount of geld (actually nearly one million dollars) has 
produced from a small area Indeed ©a the Lightning %©efc property. 
See page 14 Iff figures on recent operation. 

2, there if excellent geologic evidence that in general oonditiona 
for ge&d deposition 40 no* tary greatly from point to point a S a g M""'l] 
18*mile length of the property, although we fcaew that actual -valueswill 
vary in detail according to the vagaries of placer geld deposition* 

3* I t Is quite plain, from published annual reports cf past company 
operations, from Government reports, ana from personal communications 
and observations of the writer., that mining difficulties on the property 
in the past have seen 4a» to failure to solve mechanical and technical 
problems of gravel extraction, rather than to any Sack of gold mines 
of the. order usually classed as eesjmereial In the gravels attacked* 

4, I t is the wri ter ' s hellsf that proper solution of the problems 
mentioned above may make available a gross gold recovery from the 
property in em amount of the order of SO million dollars, possibly more. 

5. Since the gross gold present seems to he so large, i t is 
opinion that , in the light of present information on the means and devices 
of solving the operating problems mentioned, there i s ample justification 
for carrying on with the developsnt of the 'property along the l ines 
suggested la this report. 

6. Ifo one should attempt development of the property with the idea 
of "Set in , take a profit , and get out." I t **a*t that kind of a 
property. W* believe i t jus t l l i e s the operator's expecting to carry 
out a long range program (unless war stringencies prevent) for a 
*millien*e*ysar,, 0peration t and h@ should he prepared if necessary to 
advance up to net t o exceed ^500,000 before profi ts , if preliminary 
dri l l ing (costing a few thousand dollars) indicates the progressive 
expenditure i s called for. 

^ F reoofiaaemfoUona are as fellows: 

1. this fail* t ry. to sot an operation going at the extreme upper end 
of the holding* near where a bedrock drif t operation i» currently taking 
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out high-grade bedrock gravels. She drilling and preliminary would 
cost about $7,600. It thai is successful, a mining setup would cost 
about $43,000 oaf or© profits. 

2. Start a short dr i l l ing program a t a point a half a i l s west of 
Wlngdaa pointed toward uejaonstrating a aina'ele deep lead or channel 
in the area below the aid operation, this would cost aoout 18,000. 

3* Garry out geophysical worfc * beginning .this fall - to aae 
whether that device will indicate in advance of dr i l l ing, the bedrock 
contour and location of deep jay channels at points on the property 
aoove iiagasa." 

4. Explore the possibility el using ©pen»pit and stripping methods 
in mining' -the medium grade, shallow $$m gravels where they iaay he 
present on the ^re^erty afceve ^ingdam. 

S» So mm jiraliminary sagiteerinff and further calculation on- the con* 
strueticn and cost e l a mile-long flume near »ia&dam lor the purpose 
of diverting Lightning Creek, expecting (or calculating on i t s . 
feasibili ty) to use the water thus diverted tor generating electr ic 
fewer with a isw~head twrfeii»*gen©rat©rf**s«ie pages 8? and 38-. 

6. If the program of dr i l l ing outlined in paragraph Z aoove 
resul ts sat isfactori ly, s ta r t ahaft*siaki»g tor oedroes drifting 
operatic** is* the dees lead just west of ^ingtet***e* mm 39. 

? . If the paragraph a dr i l l ing i s seer or mediocre, move up the 
channel one hundred feet and dr i l l another section of holes. 

If a l l preliminary work and prospecting should result unfavorably, 
the lessee would he •eut" approximately the following sums: 

Taxes*•«*»»...»•.•»**«*.*.»«»*• •*»**.. f 6,000 
I-A Short range prospecting and 

geophysics1 work .* • . . . . . • • • . . . . . • • 7,600 
IX*A Deep lead p rospeo t ing . . . . . . . . . . . . 8,000 
X£X*A Oeophysieai w o r k . . . . . . . . . . . . . . . . 11,875 

B B i l l i n g * incomple te . . . . . . . . . . . 20,000 
travelling and legal expen. & miss . . . . 5,000 

I t i s oar opinion that* in- the ll^ht o£ present ^formation and 
larospeots. the expenditure of mm mmfffWm^mi 'on' wm 'property" 
WluTOfled , whatever happens. - ^ 

■a 
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General view of ©amp a t aingdasw Melvln shaft boas© is the large building a t the 
r ight . The sheaves a t the tee of the shaft are la the *piiet house" above the mala 
reef* The gravel oaf* were taped a t the i©|> deck into a revelviag screen* tfc& fines . 
going from there ever Hungarian r i f f les in a natal sluice housed in the part ef the 
structure resting ©a t res t le bests a t th© right of the picture. H© rfover-s-ise" went 
into bunkers in the building fro© which i t was taraaened eat from chutes at ground 3© vel . 

l e s t to the left of the shaft house right beyond the automobile and read (which 
i s the ata in big&say between Qaesaei and Sarfcerville) i s the heist heuse. Beyaad that i s 
the t i l s fire proof engine house froa which the die&eXs have seen reaeved. 

Tbe group ef buildings in the center ef the picture i s the oM Ho. X or Uaversagt 
shaft. 

I t will be ne%a~ that the tai l ings $12* ef *mmt «!*•* waieh occupies the area 
between the read sad the creek was extended a© far to the lef t that , in effect it 
moved the eSeek ever* Actually the aeeuaulatioB at fines unfortunately duaped back 
iute the creek raised the water level, and increased the amount of creek water that 
entered the gravel below. 

This picture was taken leaking fre« a point marked F»fr0 en the mp opposite Fag© 85. 
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' fhe upper picture was taken from the Iri4gt Shown 
at the 3#ft on Fag©. 60 and is looking downstream toward 
the wast* At the tap of the picture near the r i$ t t i s the 
four-story bonkhouae capable of housing 100 ©en. fhe next 
sxaall building to the left mf$f the pool hall and recreation 
building* fae next with a sloping per eh opposite the light 
f@le is th® office .and engineering quarters, farther to 
the lef t are' the store and feet e$ti&& and other buildings 
and residences* At the left near the creek is the a l t 
building used for a heating plant. 'She stack shews. 

At the Center of the picture between the creek on 
the l e f t end the tee of the tai l ings dump on the right i s 
tae depression representing the pemt where S4$ntnin# %eek 
funneled into the Melvin deaf lead workings in ito&hf 1938f 
and terminated the deep lead operation* svidently a 
portion of the tail ings pile went into 'the cave. Ilear 
the bottom of the picture appears a remnant of a plank 
harrier that was once built as an emergency measure in 
an effort to keep the creek out of the workings* I t 
orifinaXly e&tended several hundred feet downstream* 
the f i rs t feign water took i t out* 

Bear the lower r ight hand corner ef the picture i s 
a bos-like structure sticking up 10 or 12 feet through 
the tailings pile*, this la supposed to be a remnant 
ef the easing e l the 26*iaeh Janeen drainage hole* 

the lower .picture shews the Melvin shaft house to 
hotter advantage* Comparison of the size of the ante* 
mobile and the man standing behind i t t with the height 
ef the building nd.ll five some idea of the tremendous 
size ef the structure, the left nail! el the building 
i s entirely unoccupied, in fact, mainly unaeeeeenry* 
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- tim upper g£$M*. was t e l e s looking %#m#& tf» 
west from a point higher on the hil lside east of 
feist f*&® m the «a|K» ■■'•■.-

the lower picture mil taken fro© the eewoill build* 
i»§ shewn a t P$pt es M m& and Is. leofciag I H M l 
the northwest* 

Het* 00 the h i l l slop© In the lef t cent or of tin 
picture a thick layer or terrace el inter *glaoial gravel 
lying against the north h i l l slope. Ih® Hill slope 
in the lower lef tHband part of the picture is inter* 
j&aolftl gravel m the eeuth t ide ef H i etfeam whiih 
has slumped down progressively and made almost a canyon 
el the eree& l in t atthle s»elnt» 
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$fe» tt$9*r picture was taken looking eaat * upatrea 
and shows isaiflly the low stag© of Lightning Creek a t 
the end e l .."July- in 194X, We estiaated that loss 
than X00 aecoad lee* of rnter are flowing The bridge 
in the picture ia ala© ahosn on the aap. 

the iower picture m a taken from tbo sawnill at 
?*6S Oil tne nap and shows ta t nature of the general 
topography in the back ground. Hate a residual 
"sheaiS*?*1 ©I i»tejp*giaciai $mw% a t geint narked "A** 
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t h i s I s m paaoram looking inaiaiy upstream or east from a point 
marked ?«64 on the sap opposite Bag© 85. ^be point marked "A" l a 
the p r in t Is ju s t a boat rer tte&XXf mm Bo. 3 upstream raise of the 
Itelvin i t c $ Mad workings. See asp Dags 85. ■% "B* the picture 
shows the top of So. 2 or Sanderson shaft house. fh© long t a i l i n g s 
p i l e s occupying the canter of the picture i s the over s ize from th© 
Sanderson workings* At tt0B i s the o r ie l s sliown in the picture 
opposite ?am $3. At the ©stress r ight i s the- ©availl building 
shorn a t P-6S on the map. Page 85. 
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the upper pietar© i f a "fc*y" ©r widening ef tfe« 
creek flat mm l i t t l e distance above Win$te* Hat* 
the flatness i f the aurteee pra; 

the Jtewsef picture was taken looking downstream 
from the bridge a t P~6o on the aaap opposite Page 85, 
The location frcs whica the pancreas on Page 44 «a$ 
tafcea i s shown here. AXthough the stream i s fairly 
rapid ana perhaps 10 yards wide here, i t i s isaialy 
less than one foot mog* arift asarks at the lef t o1 
the picture indicate that the extreme rise of the 

stags has net been 
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f&e upper picture shows the Alf red Brown operation 
afeout l/g mil© above ^anley and just above the upper 
limit of the Lightning £ree& holdings* Brown is the 
mm oa the right and Colonel .0*. 2* f i w i s en the 
left* I»&ght*ii*% Greefc'&ere i s somewhat scalier then 
i t is- a dozen railes .aelow a t wia^dasi. Brown*s shaft 
house is the principal structure in the picture* 
fiie timber shed i s next ©a the r ight t then a tool 
house, and a building housing Z new 100 h«p* diesel 
engines direct connected to generators i s net auci'in* 
Hote that grown*s shaft i s only about 50 feet fro® 
the creek and so2a© of hie mine' workings mm% fee 
practically under i t , also that he is discing hie 
mate into the ereefc and running: i t out of i t s water 
sealed bed* 

The lower picture shows one of the bread "hays9 

or valley flats a t e point between Stanley and Wiagfea* 
At such points as th i s , we expect good chances of 
substantial areas el pro-glacial rim gravela* Here 
the valley flat i s probably £#O0G feet wide* 
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itfietiier point mmre the bailey ft** orcadoned 
to greater width. Geefhyeloal worfe l a places 
l ike t h i s should give feadrock contour wit21 no 
great d i f f i cu l ty . 

Lower picture i s looking west down the main and 
only s t ree t of the vi l lage of Stanley. 
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Tm mp opposite t h i s page, on 4 seal© that has 
Dean reduced to a/10 inch to the mile, aiiows the en t i re 
length of Lightning ^reek, the claim pat tern and holdings 
of the Consolidated Gold AUuviais el Bri t ish £oluiaoia9 
Ltd . , and near the r i#h t or eas t edge el' tae aap, the 
town e l Sarkervi.lle. Williams %esfc* two miles of which 
jus t below Barkervilla are understood to have produced 
$UfGGGf00G m |42tG0Q>Q0G> joins willow River a t the 
v i l i ag* of Wells, afaaaa on the imp a t the feat of Jack 
of ®laks Lake. Hear &ells a r e the present important 
quarts mines, the Is land Mountain, and ths Cariboo 
sold quar ts . 

' Alfred aram*a present bedrock d r i f t operation l a 
r ich gravel i s sliown aser taa vil lage of Stanley jus t 
above the upper or eas t end of taa S#%» ta ins ^reea 
holdings. 

fingdam and t aa pr inc ipa l operation in recent 
years on Lightning Creek is shown about IB miles down 
the creek west af Stanley. 

Quesnel i s soae distance off the map opposite the 
lower l e f t hand corner* 
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The 16 cross sections each ©a a scale of 100 feet equals 1 inch that follow this page 
are of the channel of Lightning ^reek. The f i r s t 14 are ia the vicinity of *iagoam; tte las t 2 
sore a t the old La Fontaine mine located about a lailes below Stanley. Tm cross section lines 
of the f i r s t 14 are l evered \ B§ % eta* aisd their position i s ahewn on the plan am© following 
the .cress aeetioiis* $he ores* seetioae are- arranged in proper order from lef t to right f that i s 
west-'to eas t en the ulsa Wffi* &H erase aeetieaa are drawn a s if one were looking east er »f 
th® Ghana*!* 

Although the differentiation of the aedistents my net e© exact, i t i s haiieved to be approxi­
mately correct. Recent reworked valley sediaente are shown in green* older deep channel sedi-

aeats a re shown in brown. l*he eldest er Sanderson inter-glacial and pre~g3aeial in yellow. 

In the nfper l e f t hand earner a re shown gold values in the fay streaks calculated on a 
basis of ^30 per ounce of gold. 

thesect ion l e t t e r dee%astien * # 8# % ets* i « shown a t the extreme right edge in ti© anrgin 
of the section. 

Those cross sections were drawn fro® host available information ey A* M. Eiehsond and 
J. K. iialey, respectively mamger and engineer during the l a s t operation a t *ingda&. 

In s o r t i n g a lea^ range eedreek l i f t i n g ©regraa* the eri ter 'reeenaesls that dril l ing for 
check gnrpe*e* be started a t section $ t and that ainiag 'begin- in t h ^ vicinity and continue 
eastward up the channel unt i l i t reaches the deep lead derelepBient of the Mackenzie operation. 
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DQ/LL HOLE VALUES (at** » *x.oo per < Tj* S»W 

Hole *l - M teny anon (a) from 20-%' irto IJ cdors of 85' (bafoak 
O grain 78-83- '0.0625 or 5 > * I.I, Hctle-'Za - 1.0 gran . . 

15 groins 99-/08' ' 0.0938 
} 5 grains /08://4' ^bedrock //<?) £■&& 

- as gans 35-37 
1-5 grains 90-96' 
35 grains 96-101' 

l(,0 grains I04'-III 
430grains III-117' (bedrock.llT) 

0.15cams 9-/5' 
1.0 grain 100-103' 

37.5grains I03-/O9' 
- Q n ,ir.]/n<.' trr\'u£f 

'0.0313 
'0.0938 
'0.2/68 
'I. 0000 

'0.0469 
'0.0625 
5.4488 

9.0'gain's- JiO'-lii' (bedrock i/b') '0567S 

6' « 
3' « 

97'J 
1.10 per 
.92 per 

'371 ■ 
'1.38 -
'1.38 • 
'6.42 -
J2.S7 • 
'39.42 " 

00 • 
*/.es • 
'80.22 -
* 8.75 ■ 

cubic y&d 
cube yd** 

Hob*5 - OS grains al9' 
0.48gntins 95-98? 
6 5 grains lOo'./oe' (bedrock 

Hole 6 - 0.13 jnins 90-92' 

Hole'7 

Hole'8 

9-75grains loo'/of' 
9 00 grains I05-//2' (Bedrock, nz) 
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This i s the plan map of the workings a t Wingdam. 
The locations of shafts , buildings, d r i f t s , cross-sect ion 
l i n e s , highway, the course of Lightning ^ e e k , also t r i b u ­
tary streams and the locat ion of the deep lead or deep 
channel are shown. 

Lightning Creek i s shown in green; the t race of 
the deep channel in pink. 

Undoubtedly the deep channel i s much more crooked 
in de ta i l than i s indicated on the map# 

The mile-long flume to divert Lightning Creek 
would s t a r t about a t Section A-A and go to jus t beyond 
Section S. to the west. 

The Mackenzie deep lead development work i s shown 
on t h i s map. I t goes from jus t beyond section «̂ on 
the west almost to Section J on the east or a hor i ­
zontal distance of 3100 fee t . 

The Sanderson mine workings t o t a l about 15 acres 
and are shown between Sections F and G. 

Note that churn d r i l l i n g on Section K did not 
reach the deep lead. The same follows for Sections 
J. B-B, and §. Closer spacing of holes directed i n 
the deep lead i s indicated. The scale of th is map 
i s 300 feet equals 1 inch. 


