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A REPORT ON THE REDFORT PROSPEC3 
by R. F. Hayduk, geologist 

PROPERTY BND IX)(=ATION 

Tha m a  under investigation is located apprcbxfmtely 40 miles 

north-east af Watson W e ,  Yukon Territory, Canada. The Redfort property 

consists of 192 contiguow clrrias located by coordinates 128.-06' west 

longitude aad 60.-50' narth latitude and shown on clah sheets 9513-12 md 

951)-5, The g m q  consists of the Red 1 to 96 inclusive, numbers 89489 to 

895114 inclusive; Fort 1 to 24 inclusive, numbers 89828 to 89851 inclusive; 

Port 25 to 64 inelusive, numbers 89868 to 89907 inclusive; and Plus 1 to 

32 inclusive, numbers 13049 to lSO8O inclusive, The property s~urrr,unds on 

a11 sides the property of L i d  River Mining Corapany Limited. The registered 

owner of these 192 Redfort claim groups is 3. A. liarquail, 80 Chaplin Crctseent, 

Toronto, Ontario. 

The pmpsrty can be madred by float or ski-equipped plane or by 

helicopter, Quartz Lake, on the north-east comer of the property is the 

only lake large enough to land a plane. The work on the property was done 

during the months of June, July and August, 1966, with a party of Semr E ~ R  

under the direct supervision of the writer. 

There is no road at present between Watson Lake md the prcrpcbrty 

although the constsuction of such a link would not be a difficult unds~oking. 

Them is a gtjeepH mad P F ~ P ~  the Redfort camp near the north-west earnsr of 

Qwrtz Lake and the old Liarct aver drill carape The last drilling program of 

Liard River Mining was cqleted during the stmmer of 1956. 



The purpose of the investigation was t o  investigate the economic 

poss ib i l i t ies  of the  Red, Fort srad Plus groups owned by the Redfort Pxespcting 

Syndicate. 

The mehod used i n  t h i s  investigation was surface geological 

sapping. An air phcrto mozcic (1 inch * 1000 feet)  and "pace am4 cgg4?assM 

traverses were used f o r  eontml f o r  t h s  geelogic mapping. A o~atrplrte set of 

s tereo photos a t  1 inch n 112 mile, covering the area, were dse  used. The 

pwperty was rsoppad at a scale of 1 inch = 500 feet, 

The writer was also able t o  use as a s t r u c t u r ~ l  guide both the naap 

prepared by Chew Walker Associates and the report written by Mr. Walker of 

that firm. bfr. Hodgsm, Consulting Engineer, reviewed the  technical data 

made available by the L i d  RivQr Mining Company. Both M r .  Walker's and 

M r .  W g s o n t s  reports accompany t h i s  report. 

PHYSIOGRAPHY AND OUTCROP DISTRIBUTION 

The aaxfastl r e l i e f  i n  the srer is 2,000 feet with the highest 

elevation being 5,500 fee t  i n  the ssuthelen part  of the property (Redfort 

Mountain]. The minimum elevation is 3,500 fwt a t  Quartz Lake, which fomed 

the base of operations, Quwtz (Wine) Creek, on the south-west part of the 

property, flows through the Liard River Mining property and flows in to  the 

Hylrnd River t o  the west. Pyrite Creek, on the erst side of the property, 

flows in to  Camp Eolre which drains in to  Qwrtz Lake. Quarts lake is then 

drained by Quarts Creek which forms a tributary of the C o a l  River, a umin 

branch of the Liard River. There are also  a ntlsbaar of minor creeks i n  the 

m a .  In places, the major creeks, Quartz (Mine) Creek and Pyrite Creek, 



are surrounded by vary large s w q y  areas due t o  the low grad;iept: sund the 

presence of beaver doazs, 

The t~ppography fo r  t h e  most part it quite ~tow~tainmw with the  

slopas t o  a e  creeks relat ively steep. In places the cleeks have been 

eroded t o  bedrock. Just  above Quartz Lake, the  slope angle is 60 degrees 

and rises to  1,500 feet a t  the northern lhit of the proparty, a rhrwrrmd 

feet absm the elevation of the Redfort: cmp on Quartz W e ,  

L q c e  alluvial temces are pnsazzt on tha east side 09 M u  pmperty 

olmg Pyrite Creek, They completely cover the outcrop and pm~clude any 

infomuation being obtained about the bedrock. 

Most of Ute map area is covered by dense vegdstation eonsiotiag of 

20' - 40' spruce and pine (maximum 80') which would supply ?At% logging 

mqufremnts f o r  the l a f t i a l  r tqes  of a stning operstfoa. 

Outcrop is extremely scarce and scattered because of the e x t ~ , ~ d ) i v e  

overburden i n  t;he rpap am&. There are large amas on the property with arne 

percent o r  less  expsunt  of oueerep, Thanre rre two areas whew the outcrsp 

awerages 15 percent. One m a  is i n  the north-east comer of the property 

whom, due t o  the steep slope and leas dense vegetation, rock (rxpcpsure 

averages 30 percent, The other area is i n  the south end of the property on 

Redfort Mountain, whem l i t t l e  vegetation i s  present. 

Because of the natum of the outcrop, it WUP very di f f feu l t  t<r 

obtain the at t i tude of bedding and t o  obsem l i thologic wntrets. 



GENERAL GEOLOGY 
C 

Them has been no government gwlo#%crl study of t h i s  arsa, The 

1957 Gmlogical Map of the Yukon Territory shows Palarozoic sediments we- 

Lntntded by Mesozoic acidic rocks, probablty as a large nwnber o f  saa11 

intnts ires .  Thra $area is part  of the Hyland plateau, which lies north-east 

of the Rocky Mountain trench, and as such, is the eastmost part o f  the 

Western coxdill~lra.  

The major faul t s  mappad by the Geological Survey of Csaada trend 

north-narth-west md north-north-east, emtralling the a m  of the mschss 

of the Hylutd, aock and Coal Rivers, 

TABLE OF PO~TI02US (According t o  Lithology) 

A. Limestone Fo~asatisn 

5 ,  Sandstone Member 

4, Liarcastone Meaber 

B. Quartzite-Shale Fornation 

3, Shale Member 

2, Quartzite Member 

1, Quartzite-Shale Metlbarr 

DISCUSSION OF FOIIMATIOH§ 

5. Sundstone Member 

This uni t  consists of a asssire, nmdhm grey-brown, fine-grainad 

soncktone, The well rounded qua* grains are cemented by a cupbogate. Five 

t o  ten percent disseminated limonite is  present and fn a few places carbon- 

aceous traees were obsemed, This uni t  overlfes the lbestons, d e r  and 



waa  obsatrved i n  only two places; the narth-east corner of the pmperty and 

on the east r ide  of the property. "Chis rock fs not velty coaapatent and is 

thus eusily weathered. 

4 * 

This a f t  consists of a black, very f ine  p i n e d  1 

weathers l ight  p a y  or l ight  buff depending on the 8~10tmt of lltjlaDn1ts 

present. In =st areas it is very f inely loas&mtssd and dist inet iva 

argillacecnas layers (1/8 - 112 inch thick) occur in places. Caleitc~ wins 

an, present, Limonite is present on the bedding planes, 

The limestons on the north end of Radfort Idomtdn eoatafna irsn 

moeSulea (2" x 1 / 2 9  md is severely defamed, The limestone fn the south- 

west corner is also  severely defomed and contains wry th in  (up t o  2 inches) 

shaley beds with ser icf te  developed on %he bedding plaaerr, 

B. QWTt~it*-Shal~ FoZBtati~n 

3. Shale er 

This uni t  consists of a smooth, thinly bedded shale tha t  

ultctmates i n  colour from a medium grey t o  a l ight  olive green, A trace of 

ca lc i te  as a matrix constituent is present;. The shale is firsilar with 

lfraonite on the cleavage and bedding plules. A Pew quartz veins with lironite 

included ware observed, The shale, i n  the majority of outcwps, is 

sevarmly deformed, 

A purple thole is present a t  snly one place en €he prrtperty, on 

claim PORT 50. Et is b l u d e d  i n  t h i s  unit because sPf t h s  sslftrry outcrop, 

There are green bmds i n  t h i s  shale which a id  in bedding sttituats detemfaa- 

tions. A good exposure shows cleavage p r p e a d i c u % u  to  the bedding, 



Grouped i n  t h i s  unit  is e pale olive green s r g i l l i t e  which did nut 

2. @r tz i t e  M&QX 

This reek =it, for the most part, is a f ine ts aedhm grained, 

l ight  t o  lawsdlam grey quartzite. Near a n ~ r  faul t s ,  the quartzitts is grey- 

gresn indicating the presence of chlori te  whfch i s  probably p l e e - a s t v h i c ,  

A fetw quartz eyer as@ ~se@mrible i n  the quartzite.  h e s e n t  in a l l  the  

quartzites is liawnite i n  varying concentrertions whieR go as high o9 10 pgmemtti 

It occurs mainly as disseminations but i s  alsa pmstant i n  the q-P vein 

w h i c h  cut a l l  the quartzites. The amas  of high linanits cmcentrrttierns 

fndicated en the aecqany ing  assp by notes. The white quartz veins, eutting 

all  quartzites, vary fn density. On RED 70, a very high density was 

observed, The, veins here reach a width of two feet.  Trams o f  pyri te  are 

present. la  many plams, The occurrence of pyri te  and l i m i t ; *  in the quartz 

veins, which w a s  pseud-rphsld after pyrite,  points to a secandazy ( h ~ r i t m t a l )  

origin for t%e hfgh concentrattions of l i m n i t s .  The quartzite i s  m ~ s a i v e  

and ver). hard, espseislly where the vein density is the p a t e a t .  bddfng 

w a s  rawly distinguishable i n  t h i s  metoll~orphic rock, 

The quartzites are severely fractured and jointed. Shearing; I s  

also present and slbrleite has developed on the shear plums, Thcsse 4tttitUd8~ 

were very difficulE t o  obtain because the oulcrop is badly wertherard i n  the 

shear zones. 



which Is weakly metaaiorphased and urusturorphesed. It occurs in the quartzite 

unit  and since it is not very extemive, r separate number w a s  not cwratd. 

FRQther mClC type which has been included i n  t h i s  uni t  is a quartz 

pebble eonglolaerate which occurs cur lenses near the base of ther quartzite,  

The tm%crops am noted an the map, The quartz grains are w e l l - m d e d  and 

are eloagated, They reach a sixs of 1.5 centimeters. Bedding at t i tudes  

were abtained where a wntaet  between the lense and the quar t r i te  web 

observed. Altered feldspar g r d n s ,  which reach a s f ~ e  of 5 laa constlttuter 

rtp t o  10 percent ~ f p  the mdi. Qwartz veins and limonite a m  present as i n  

the quartzite,  

On claim RED 80, 5 percent sulphide was obrglryed i n  the quartz- 

pebble canglolaerate. O f  th i s ,  less than 1 percent w a s  a j p y  sulphide 

(tetrahiidrite) and the rest was pyrite. A j p b  sample gives an -say of: 

Silver - t race 

Lead - t raee 

Cepper - -02% 

According t o  the report on t h i s  area prepared by A. 6,  Hodgssn, 

this grey sulphide indicates proximity t o  a fau l t  struetursr. The grey 

sulphida is present three hundred feet south of a fau l t  on the  south sham 

of Quartz Lake. 



1, Qusrt~fttc~Shale Member 

This unit fa maposed of shale and q-aitar as  BQscrrrfbd in 

xs tws and three. A distinct d e r  w a s  fo- beeauss of the nature 

of the interbeddi~g of those two lithelsgies. The beds ars tbin {up t o  

one foot) and rn intimately fnterbadrd. This &iaaticmr of: mdmrs %w0 

and thm was rrrcognizrblr enough to be traced and mapped as a distinct; 











B. Petrographic Description 

Sample S-8 Location: Red 27 Photo Nos. 56, 58 

Metamorphosed Argillaceous Sandstone 

Minerals Present 

Quartz 858 

Argillaceous Material 12% 

Limonite 2% 

Wwcovi t e less than 18 

Description 

This rock consists of well rounded quartz grains (approx. size 12 

nun) set in en ~rgillacbouai matrix consisting of a very fine grained mbctuxw of 

quartz and feldspar with a ferruginous cement. Incipient duvelopmant of 

muscovite in the matrix is an indication that the rock is 3n the grscmachist 

aetaraolphic facies. 

Sample S-5 Location: Red 69 

Metamorp~sed Calcareous Sandstone 

Minerals Present 

Qwrtz 

Calcite 

Limoni t 

Muscovite 

Photo No. 60 

758 

208 

4% 

less than 1% 

Description 

The quartz grains in this rock are poorly rounded and the d o n a t e  

matrix is only slightly recrystallized. This indicates that the rock has not 

been severely metamorphosed and the presence of strain shadows in the quartz 

nust be indicative of a metamorphic source, The li8Hnrite is slightly sheared 



indicating a premstaaorphic origin and in some cases them is a suggestion that 

it is psaudmorphic after pyrite. 

Sastple: 5-14 Location: Port 22 Photo Nos. 62, 64, 66 

Minerals Present 

Quafig 80% 

Argillaceous Material 17% 

Muscovite less than 1% 

Chlorf te 1% 

Lhoni t e less than 1% 

Daseriptfon 

Large (up to 3 mi) fragmnts of quartz in 811 ~ i l l a ~ 8 o u s  matrix 

consisting o f  quartz and feldspar (clay) fragments. The development of 

muscovite is pronounced in the motrix but muscovite crystals are not os bladed 

as in specinen S-2 indicating that 1141~tmaorphism has not been severe, This 

is supported hythgx by the fact that weldfng is only incipient, In some 

cases, fragments of a fine grained quartzite indicate the metamorphic origin 

of the rock* 

Sample: S-2 Location: Red 46 Photo Nos. 68, 70 

Quartzite (Green Schist Facies) 

Minerals Present 

Albite 

Muscovite 

Limit e 

95% 

25 

1% 

less than 1% 



Description 
4.. - 

Very angular fragments of quartz arr irrcrg;ularly lurd ligfit?$y 
I welded i n  t h i s  rock, The fragments r a g e  fsm powder s i ze  t o  1 

diameter, The a lb i t e  is f a i r l y  guhsdral indicating that it is a product 

of metllllb~rphism. The gmwth crf muscowits is mom pm~nmcedcin  Ohis 

speeben tlzrut fa the other s p ~ ~ i m e n s  observed i n  thiq sclctioea. 

C, Stnsol~asy of Thh Sect im Investigatisn 

The thin section viamtd indicate tha t  the general grabs of 

mtmorphiua i n  this ama i s  tha t  of the g r s m e h i s t  gacimi of regional 

met81110rphism. (Turner 4 Verhoogen, Ch. 20) The asctions a lso  indicate 

the source uea  f o r  t h e  sediaMnts was a nrstuaorphicl me, Even the course 

mlcks contain no d e t r i t a l  feldspar. The source was ,  therefam, probably 

quartzite. The degree of rounding vtries considerably, The structure of 

the limonits i n  section S-S seeuas t o  indicate clearly tha t  it i s  

psetndoonorphllc a f t e r  sediwantsuy pyrite. 

STRATIGROPrn 

With the map mar, fonaotitm A 0 ; ~ o t o n e  Foxmation) is inter- 

bedded with fanaatfon EJ (Quarezit%-Shale Formstion) t h w  precluding the 

e s t a b l i r h e n t  of a s trat igraphic sequence, The stratigraphy is further  

complicated by the Interbedding of the members within each formation. In 

a more general study of t h i s  region, a l l  of the uni ts  distinguished hem 

would properly belong t o  a single formation. 

STROCTURAL GEOLOGY - 



A. Faulting 

The mjority of faults in the area strike north-north-east and 

north-north-west. There is also a set along Quarts Lake, which strikes 

east-north-east. Minor faults strike north-south and east-west. Dips were 

not obtrrinsble because of the overburden and poor exposure. 

The MacMillan ore sons lacatsd on the Liard Rives Mining property 

is adjacent to the Black Flrrslt and is believed to be centrolled by it. The 

deposit also follows er north-north-west fault. The Black Poult strikes 

north and cresses clsiB Red 4 1  but no aineralieatiem walS f m d .  

B. Poldiqg_ 

Ihe  folding observed it present in the north-east amer of 

the property. A syneline aurd on anticline striking north-north-west and 

plunging rpp~~xilaately IS degrees in the same direction were mapped. 

Folding probably occurs in the south-west corner and the south central 

part of the pmprfy well. 

ECONOMIC COMIDERATIONS 

Fyrite w a s  the only mineralization observed on this property. 

Howewr, rtmsonable possibilitfes for the presence of ore-forming minerals 

still exist since the extensh overburden covers the brrdradc fn crucial 

areas. 



Frow geologie slapping it s that suitable fault strrrct-usrss for 

concentration o f  ore minaleals are present on the properey, The Black 

Fault i s  the mjor structural control of the MaeMillan are body, The ore 

body follows a north-north-wrst subsidiary fault. Similrs sets of fmlts 

an Redfort's property m Pamurable sites for ore dsposftim. Fa#rlts along 

Qua-rtp. (Mine) and v i t e  erearkr which strike north-seuth, north-north-east, 

and north-east, are major breaks similar to the Black Fwlt. The 

mst promising &as are those where the majar faults are met or eresscd 

by faults striking approximately east-west. 

On elaim Plus 8, 4, 10 and 11, i n  the south-west corner o f  the 

property, such ar condition exists. A atojot north-north-east fauxt is net by 

a east-north-east subsidiary fmlt, The lithology i n  this arsa is lislsstorro 

and quartzite; the limestone being the most probable host for ore deposititst. 

There are mumwow east-west and west-north-west faults oloag the 

west s ide of the property but the only rock types observed were quPrtriteo 

and shales. 

A preliminary electromagnetic map supports the propssal that the owthi 

west comer has good economic passibflitieas. There arm also jlnttsra;sting - 

ononsalies along the entire west side af  the property, A detailed 
1 

report on the geophysics has not been received at present. When 

availablq, it should be ccrabfned with the contents of this report. 



CONCLUSIONS AHD R f i ~ A T I O N S  

Ihe gedsgica l  mapping has indicated good stnsctrrral e n v i ~ ~ t  

for the loaalizatlisa of om deposits on the Redfort property. Tkar pyri te  

minsreXizatim the quartzttes indicates the presence of sulpki&s i n  a 

faymrabls host rock. Them is abundaat pyrite associated with the  orar 

mineralizatien on the ,adjotniag Liard R i v e r  property. 

A t  the time of writing t h i s  report, the resul t s  of the airborne 

smgnetie and c 8 l ~ t m a a g n s t i c  surveys were net awailable t o  the writer, 

It would sem that  becrwe of the vsry sxtenrive overbunlQIn on the property 

tha t  gwphysical end gsocheaicat methods are the mst suitable t o  detect 

hidden structuras and aineralization. It is maumndrrd tha t  once the 

georphysical intanrpmtation is available tha t  a study be mde of all  

available gsologicol and gcropkysicul data, The ggephysiccrl i n t ~ r p m e s t i o n  

must be ~ ~ ~ d r e U l l y  coxmlated w i t h  the k n m  geology of t h e  property before 

any dafini te  rsco~lslendations clur be formletred concerning further surface 

Respectfully subdt ted ,  

Edmonton, Alberta 
October 31, 1966 



f , Richard P. Hayduk , residing a t  Lac la Biche, i n  the 

Prevince of Alberta, do hereby cert i fy:  

1. That I ua a practicing gealogiot, 

2 . That I rrs a graduate of the University of Alberta whem I 

received a Bachelor of Scfencs d&$reg i n  Geology (Woaorx 

CQursetd i n  May, 1966. 

That during an efevm weak period frm early June tc, l a t e  

August, 1966, I was engqed exclusively by Suxveymin Limited 

t o  ouplnrise surface exploration on the Redfort p u p  of 

192 el& i n  the Yukon. I spent the entircl period supervising 

work a t  the property with a craw of four men, 

That P do not have, nor do I expect t o  rsce1.ve, any in teres t  

direct ly or indirectly i n  the Rbdfort p r ~ p e r t i e s  reviewed i n  

my report dated Oetober 31, 1966. 

Respetful ly submitted, 
%//:/z- %2G&<k: 

Richard F. Hayduk, B.Sc, 

Edfllontsn, Alberta 
October 51, 1966 
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NOTES ON LIARD RIVm M I N I N G  CO. 

AND 
APPLICATION OF EXPLORXT'ION RESULTS 

TO 
RED AKD FORT GROUPS OF REDFORT SYNDICATE 

KYLAND PLATEAU 
YUKON TERRITORY 

GENERAL 
I 

The Redfort  Syndicate holds 160 mineral  claims on t h e  Hyland P la teau  

between Hyland and Coal r i v e r s  approximately 40 miles  nor theas t  of Watson Lake. 

The claims enclose on a l l  s ides  t he  Liard River Mining Company Limited prop- 

e r t y  which i s  con t ro l led  by American Smelting & Refining Company Limited (AS&R). 

Noranda Mines Limited r e t a i n s  a minor i n t e r e s t .  

Exploration by Noranda i n  1949 and AS & R from 1951 t o  1956 c o s t  a 

t o t a l  of $385,000.00 and included t renching,  geologic mapping, geophysical  and 

geochemical i nves t i ga t i ons ,  and 19,571 f e e t  of diamond d r i l l i n g  i n  83  d r i l l -  

holes. This work produced a modest rese rve  of si lver-lead-zinc ore  i n  t h e  

olMacMillan orebody". 

The w r i t e r  exaqined t h e  explorat ion records  made ava i l ab l e  by AS&?, 

and these  notes  summarize t h e  r e s u l t s  of t h e i r  work which, i n  t h e  wr i t e r ' s  

opinion, may provide a valuable  b a s i s  on which t o  p lan  t h e  most e f f e c t i v e  pro- 

gram f o r  t h e  Redfort  holdings, No p a r t  of these  notes  i s  based on a personal 

knowledge of t h e  p roper t i es  o r  a r ea ,  and t h e  information herewith was gleaned 

from voluminous repor t s  and maps i n  a much s h o r t e r  time t han  would have been 

i d e a l  f o r  such an undertaking. 

These notes  a r e  accompanied by a 112-mile p lan  showing t h e  Redfort  

claims and some geology, and a 2000-foot plan showing AS&R d r i l l - ho l e s  air 

t h e  Liard River Mining Co. property. 

THE MACMILLAN OREBODY 

The MacMillan orebody - c a l l e d  a f t e r  i t s  o r i g i n a l  s t a k e r  - contains  

a ca lcu la ted  rese rve  of 1,000,000 tons  grading 1.83 oz Ag, 4.705 Pb and 9.9% 

Zn, Extensions a r e  deemed improbable, 



The orebody is a pepl~u~.ent in a linestone member of a series of 

flat-lying argillite, shale, quartzite and limestone strata that trend, for 

the most part, in an east-wsst direction and dip 15 to 25 degrees north. It is 

localized in the hangins wall block of the Black Fault, a low-angle thrust that 

trends a few degrees east of north and dips 20°& easterly. 

The Black Fault - the most significant structural element recognized 
on the property - follows roughly the course of ~uartz(~ine) Creek and has 
been defined on surface and by drilling for almost 2 miles, 

Pyrite is the most abwdand sulfide in the ore; sphalerite and galena 

occur in lesser, important amounts; and arsenopyrite, tetrahedrite, chalcopyrite, 

stannite, bournonite and boulangerite are minor components. Calcite, siderite 

and quartz are the main gangue minerals. 

Sulfides are finely divided, and exhibit typical medium-temperature, 

replacement structures and textures. 

The orebody has dimensions of approximately 1300 by 300 feet in plan 

and varies in thickness from 8 to 80 feet with an average of about 30 feet. 

Drkll-holes ranging 1800 feet north and 6500 feet south of the Mac- 

Millan orebody failed to enlarge the above ore picture although spot inter- 

sections of ore-grade were encountered in several drill-holes. 

SUMMARY OF AS & R EXPLORATION RESULTS 

There follows, in no particular sequence and in outline fomn, the 

basic results and conclusions of 6 years exploration by AS&R. Recorded is 

only that information that may prove useful, directly or indirectly, when plans 

are formulated to explore the Redfort property: 

(1) A low-angle thrust - the Black Fault - is one major structural control, 
and along or near it, or subsidiary structures, is the best ground on 
which to search for recurrent silver-lead-zinc mineralization. 

. (2) Limestone is the most favorable wall-rock. 

(3) Mineralization appears limited to the hanging wall of the fault; thus south 
and east of the MacMillan orebody provides the best prospecting ground. 



.. - 3 - 
P-- (4) The Black Fault is characteriscd by slickensided, graphitic slips, 

intense shattering and brecciation (440 feet or more wide) accompanied 
' by pyritg,boulangerite and jamesonite(?)and a conspicuous lack of 
lead and zinc mineralization (these features should be watched for in 
the field as indicating proximity to the Black or other similar fault 
structures), 

(5) Drilling south of the MacMillan orebody returned much pyrite mineral- 
ization as well as a few ore-grade interse~tions~showing that mineral- 
ization is not confined to a small area (hole #68, located 6500 feet 
south,gave a 5-foot section of 81.4 oz Ag, 2.9s Cu with low lead and 
zinc values suggesting that other types of structures may occur in the 
area subject to different controls). 

(6) Eight holes in the south part of the drilling gave a recovery varying 
from 29.4 to 64.3 percent, with a somewhat higher core recovery from 
mineralized sections. 

(7) In the south area all but 3 holes showed in excess of 45 feet of over- 
burden (hole 78 was lost at 213 feet, still in overburden). Such deep 
cover,i&widespread in the areascould limit the effectiveness of certain 
geophysical and geochemical techniques that might otherwise be employed 
as part of an exploration program. 

(8) ' ~ n  electromagnetic survey(~c~har) covering 1620 acres indicated numerous 
conductors which drilling subsequently showed to be either graphitic 
slips related to faults,or pyrite - ffilled fractures in rocks of various 
types. 

(9) Soil testing and twig analysis were employed on the property in selected 
areas with unimportant results. 

(10) Detailed geologic mapping along the Black Fault was later broadened 
to a reconnaissance survey covering 1000 square miles (presumably in- 
cluding the present Redfort claims), This work, not seen by the writer, 
disclosed similar rocks underlying most of $he area covered; the nearest 
intrusive rocks are granitic and 15 miles weiward across the Hyland 
River. Mapping also disclosed other areas of potentially productive lime- 
stone but no significant mineralization (it is not known whether or not 
mapping was co-ordinated with, or followed by, detailed prospecting). 

CONCLUSIONS 

Work in the area has indicated a satisfactory grade but insuffic- 

ient tonnage of silver-lead-zinc ore to be economic under present conditions. 

The geologic environment is such that tonnage additions mighk be disclosed by 

further work in the area, 

The Redfort ground covers the northward and southward projections 

of the Black Fault, which is at present the most important structural control 

recognized in the area and should provide the focal point for initial invest- 

igations on the property. A careful study of aerial photography would be a 
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logical first st,,, and should be fol; a by a detailed investigation on the 

ground. At best, the fault zone woult-' reflected as a linear element on 

the photos that would be readily if ifiable on the ground,where the presence 

of one or more of the fault characteristics previously described (~ar.4) would 

more or less confirm the presence of the fault. Simple projection carries the 

fault onto Redfort ground in the vicinity of RED #4.2 on the north and RED #6 

on the south. However, owing to the flat attitude minor changes in topography 

will effect rapid changes in the surface trace of the fault zone, and this 

Vancouver, B.C. 
20 March, 1966 

should be kept in mind during any photo interpretation or ground investigations. 

If the fault is located the next step would be to select target 

areas for intensive investigation by prospecting for areas of limestone os 

brecciated limey quartzite. If overburden precludes the effectiveness of 

prospecting then geophysical investigations in some form would likely be 
% 

considered. Singe soil sampling and electromagnetic methods have been found 

by ASSiR to be of little value (except the latte& possible application to 

tracing the fault zone itself) consideration should likely be given to some 

technique using induced potential and having $ood depth penetration and sensit- 

ivity to massive sulfide mineralization. 

-*.- . \ I  

A.G. a ~ b d ~ s o n  P. Eng. 
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Structural Geology 

Quartz Lake Area, Yukon Territory 

by 

W. Walker, F.G.A,C, 

Aerial photographs have been interpreted to provide 

structural data to complement existing field mapping which, 

although not seen, are presmed to be primarily lithological, 

The Kississippian limestone, shale, sandstone beds (cornonly 

metamorphosed) trend northwest and dip at various degrees to the 

northeast. NNW and NME faults are members of the principal region 

a1 sets. NE and EVE members of subordinate regional fault sets 

are also recognised, 

The Black Fault vtnich is cocsidered to control the Mac Killan 

zinc-lead-silver deposit belongs to the N N E  system. A mall NNW 

fault is followed by the deposit, and the present study indicates 

cross faults whict merit comideration as localisers of rnineral- 

isation. 

Further staking and exploration may in part be guided by 

faults now indicated, 

Introduction 

Scrveymin Consultants are managing the exploration programme 

of the Bed and Fort claims groups r.~hlch enclose on all sides the 

Liard River Mining Company Limited (AS&R controlled) property 

which includes the Mac Millan zinc-lead-silver deposit, 



I n  t h e  p r e s e n t  stud-y, e e r i e 1  photographs have been i n t e r -  

p r e t e d  and c o r r e l a t e d  wi th  t h e  d a t a  from ASclcR records  s ~ i a r i z e d  

f o r  Surveymin by A. G. Hodgson t o  i n d i c a t e  m i n e r a l i s a t i o n  c o n t r o l s  

The a r e a ,  l o c a t i o n  and access  s t u d i e d  on t h e  c o n t a c t  p r i n t s ,  

a t  t h e  1 mile  s c a l e ,  i nc ludes  Q u a r t z  Lake and t h e  sur rounding  

area of about  500 s q m r e  mi les .  The p a r t  of t h e  mosaic of t h e s e  

a e r i a l  photographs d e p i c t i n g  t h e  z r a s u r r o u n d i n g  t h e  Red and F o r t  

groups,  g e n e r a l l y  sou th  and west of Q u a r t z  Lake, has  been enlargec 

t o  a s c a l e  of lO0Oft t o  t h e  inch.  I t  forms t h e  map a r e a  of d i r e c  

concern,  about  100 square  mi l e s ,  

The geographic coord ina te s  L e t  60' ? O N ,  Long 128' OOU, 

i n t e r s e c t  about  2 mi les  west of t h e  Mac Mil lan  o r e  body. Na t iona l  

Topographic S e r i e s  s h e e t s  95D and 105A inc lude  t h e  a r e a ,  Q u a r t z  

Creek, which d r a i n s  Q u a r t z  Lake, i s  a t r i b u t a r y  of Coal E i v e r ,  

one of t h e  n a i n  branches of the Liard .  The a r e a  i s  about  40 a i r  

mi le s  n o r t h e a s t  of \latson Lake, ;.~ki.ich i s  a t  t h e  end of a s h o r t  

s p u r  o f f  t h e  Alaska Highway a t  mi le  630. 

Previous work. There has  been no  government s tudy  of t h e  

a r e a .  The 1957 Geological  Nap of t h e  Yukon T e r r i t o r y  shows patchc 

of b lue  and p ink ,  i n d i c a t i n g  that l a r g e l y  Pa laeozoic  sediments  

were in t ruded  by Mesozoic a c i d i c  rocks ,  probably as a l a r g e  

number of s m a l l  i n t r u s i v e s .  These d a t a  have been compiled from 

Geologica l  Survey of Canada p u b l i c a t i o n s :  from McConnell1s I 

Mackenzie and Yukon a a s i n s  Hap 3 0 5 ,  s h e e t  4, Annual Report IV, 
, 
1 , 
! 

1890; from Dowlingls L i a r d  R ive r  c o d  a r e a ,  Map 1435# i n  Memoir 69; 
I 

and from W i l l i a m s  work on t h e  A l a s k a  Highway, Map 44-28, 1944. I 
! 
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Frances Lake and reaches  of $hs E y k n d ,  Rock, and Coal r i v e r s .  

The emplacement of volcankcs ,  o r  perhaps s q u i r t s  of more k a s i c  

x z t e r i a l ,  appears  t o  hrve been c o n t r o l l e d  a long t h e  Hyland Val ley  

by t h e s e  f a u l t s .  NE and 2x3 f a u l t s  c u t  t h e  formations.  

Loczl Geolon- ~d 

The a v a i l a b l e  na2s and a e r i a l  photographs t o g e t h e r  i n d i c a t e  

a succession of M i s s i s s i p p i r n  l i m s t o n c s ,  s h a l e s  and a r g i l i f t e s ,  
' 

and q u a r t z i t e s ,  presr;;zzSly cgc2st?iemic, t r e n d i n g  north-northr:est 

except  where d i s t u r b e d  and wi th  low t o  h igh  nor th-  

e s s t e r l y  d i p s .  

No r e g i o n a l  f~ults c r o s s  t h e  srcz, b u t  s e v e r a l  exaxples  of 

s u b s i d i a r y  f a u l t s  p z r s l i e l  t o  t'ne:~: 21-e ev iden t  from f i e l d  napping ' 

and t h e  p h o t o - i n t e r p r e t a t i o n .  3 P w k  F a u l t  and t h e  P y r i t e  C ~ e e k  

f a u l t s  a r e  members of t h e  XXE, and p a r t  of Q u a r t z  Creek, where it ' 

c r o s s e s  t h e  Red group, f o l l o ~ ~ s  p a ~ t  of a NNW f a u l t  zone, Noranda I 
I 

Lake follotvs t h e  l e s s  r eg io f i s~ l ly  important  ENE d i r e c t i o n .  M e ~ b e r s  

of a nor th-south  f a u l t  s e t  s r e  f o l l o ~ s e d  by t h e  upper r eaches  of 

Q u a r t z  alnd P y r i t e  c reeks  anE c r o s s  Q u a r t z  Creek n e a r  t h e  k c  X i l l a n  

orebody. 

No s y n t h e s i s  of the h i s z o r y  of novement on t h e  v a r i o u s  s e t s  

of f a u l t s  has  been s y s t c ~ a 3 i z e d .  Never the le s s ,  it i s  lLke ly  t h a t ,  

from t h e i r  angu la r  r e l a t i o n s k i p  t o  t h e  f o l d  (bedding)  d i r e c t i o n ,  

t k e  NNE (Black F a u l t )  s e t  has undergcne r i g h t  hand movement ar.d t h e  

E i E  (Noranda Lake) s e t  has undergore l e f t  hand movement a t  t h e  t im 

of fo ld ing .  No evide3ce i s  fo r thcon ing  f o r  e a r l i e r  o r  l a t e r  nsve- ' 

ments. I 



Corrie type,-local glacial erosion is common on the uplands, 

and ancestral Quartz and Pyrite creeks have both produced alluvial 

terraces. The slopes between the terraces and upland outcrops are 

susceptible to creep, but otherwise their cover is essentially 

residual. In places, the creeks have eroded to bedrock. 

Economic Geoloc~y: 

The Macl4illan orebody, on Quartz Creek where it is joined by 

Pink Creek, contains a calculate6 reserve of one million tons 

grading 1,830~ Ag, 4.70$ Pb and 9.97% Zn, with dimensions 1300ft 

by 300ft in plan, and thickness from 8 to 80ft, with an average 

of about 30ft. 

Drill holes rmge 1800ft to the north and 6j00ft to the south 

Hole 68, 6000ft to the south, assayed 81.402 Ag, 2 . 9 % ~ ~ ~  1.37:~b 

and 6.5% Zn over 5.0ft. 

The Black Fault is the major structural control. It is 

described as a low angle thrust with an easterly dip 20° 5, west 
wall dotvnthrown. The straightness of the fault over a distance of 

3 miles (of tvhich 2 niles have been defined on surface and by 

drilling) makes one question the low dip. Hodgson notes that the 

Black Fault itself is characterized by "a conspicuous lack of lead 

and zinc nineralizati~n~~. The ore body follov~s a NNFJ subsidiary. 

ESE faults follotlr a left bank tributary of Pink Creek and this 

cross-fracturing may have provided the physical conditions for ore 

deposition in the limestone. The rich D D H ~ ~  is at the intersectio' 

of another ESE fault zone and the ItSouth Faulttt set of N-S faults. 



C onc?!u ~ I f n . 3 ~  de zccimenda-5 i 03s 

S t ruc tu ra l  informat iol  i s  fors3coxing from the  a e r i a l  photo- 

graphs t o  complexens the  l i t h o l o g i c a l  da t a  from f i e l d  mapping. 

The two products should be merred. A s  i s  comon i n  N i s s i s s ipp i an  

depos i t s ,  a t  the l k c  Killaxl de9osi.t f a u l t i n g  and limestone wall  

rock have favoxred mineral isz t io :~ .  

The s t ronger  f a u l t s  of the  area t ave  been eroded t o  form 
- 

va l leys .  ~t is t h i s  f z c J t l n &  chat con t ro l s  the  Kac Mlllan deposi 

and a s  the h i l l  o u t c r o ~ s  were gresunably mapped and shoived no 

s i g n i f i c a n t  mine ra l i s a t l o i~ ,  fu tuze  work may well  give p r i o r i t y  t o  

the  f a u l t  va l leys .  The xtst  slope of the  r idge  near  the  south 

bo-mdary of the  Llard 8iver. property folloius members of the  Soil th '  

Fax l t  s e t  tind i s  an excagt ioa  t o  t h i s  va l l ey  f a u l t  p r i o r i t y .  
I 
I 

Quartz and Py r i t e  crec:rs fol loir  N - S ,  N N E ,  and NE f a u l t c  Kherr 

these  i n t e r s e c t  sfld p a r t i c u l a r l y  where they a r e  met o r  crossed by 

more o r  l e s s  E-!t? f a u l t s ,  f u r t h e r  s tak ing  and prospecting i s  re-  

comended. In  g . e i l ~ m l ,  t h i s  neces s i t a t e s  an e x t r a  claim r o m d  the  

Por t  group. The prec i se  l oca t i on  of the  claims w i l l  determine 

s tak ing  requirements i n  the  f i e l d :  t h r ee  blocks t o t a l l i n g  39 c l a i m  

a re  pro?osed. 

The higher reaches of the  two creeks a r e  a l s o  on the  f a u l t  

systems and should be coasidered i n  regional  s tud ies .  

The na jo r  f a u l t  zones of the  3ed group a r e  f o l l o ~ i e d  b y  lowsr 

reaches of Quartz Creek, t r e n d k g  K Y  and NNW, and Noranda Lake, 
I 

t rending 3x8. These f a n l t s  cornpzre i n  s t r eng th  with Black Fau l t  

and nay be comparable i n  heving coa t ro l led  minera l i sa t ion  r a t h e r  
, 



t h m  being theoselves mineralisei, Exploration may well be coa- 

centrated along the X I 3  znd NS\? fault zones northwest of Camp Lake, 

and further staking to the north considered from the outcome of 

this work. 

Mr. Hodgson nates that since soil sampling ar,d electronag- 

netic aethods have been found by A S B 3  to be of little value (except 

the latter's possible spplicaticn to tracing the fault zone itself) 

consideration should be give2 to sone technique using induced 

potential and having good depth penetration and sensitivity to 

massive sulphide sinerallsation, 

The validity of induced polarlsation and the resistivrty 

data r~liich acconpmy the I.?, results are being amply demonstrated 

in the search for lIississippian type deposits, in Ireland and at , I 

Pine Point, for exzmple. At Qcartz Lake, drilling to follow up an 

E.M. survey by McPhar indicated that many conductors ars graphitic 

slips. These also give trouble with I.P.,and some accorrpaznying 

discriminatory technique should be loo'ked for, Grzivity work may 

prove best, but soil sazpling should be re-evaluated as techniques 

have improved greatly in recent years. 
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