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PHOTOCEOLOPJICAL S PUDY - 
HEDFE,SN LAKE A W A ,  B.C. 

INTROCUCTION 

T h i s  s tudy  was undertaken at the  reques t  of 

Mr. R. A. Benkis, o f  R i o  Tinto Canadian Exploration Ltd. ,  

Toronto. Ouring the sunnier o f  1972, a number of claims were 

staked by Veetor Explorations Ltd. ,  of Edmonton, on a p la teau  

s i t u t a t ed  immediately nor theas t  of Redfern Lake, B r i t i a h  

Columbia. A geochemical survey of the  ground d isc losed  the  

presence of anomalously high concentrat ions of  l o a d  and z inc  

i n  the  s o i l  of the  p la teau ,  p lus  a few fragment8 of f l o a t  which 

assayed approximately 14% combined sulphidea.  Subsequently, 

Rio Tinto acqui red  an i n t e r e s t  i n  the  Vestor claims, and on 

: d a y  16, 1973, i&. Benkis, Dr .  kl. gehrtens and t h e  w r i t e r  v i s i t e d  

t h e  property. During t h i s  brief examination, the  areas of the  

anomalies were t raversed  i n  s e v e r a l  places ,  b u t  no r e l a t i o n s h i p  

t o  t h e  bedrock could be es tab l i shed .  A number of s o i l  and rock 

samples were ool lec ted  by Dr. Hehrtens, for f u r t h e r  analyses. 

The purposes of  t h e  present  etudy are 1) t o  

establish t h e  reg iona l  geological  s e t t i n g  of t h e  anomalous a rea ,  

and 2)  t o  a t tempt  t o  r e l a t e  t h e  Pb-Zn anomaly t o  t h e  bedrock. 

The w r i t e r  wiehea at t h i s  po in t  t o  acknowledge 

the  advice and aaa is tance  of  O r .  C. C. Taylor, of t h e  I n s t i t u t e  

of  Sedimentary and Petroleum Geology i n  Calgary, e spec ia l ly  w i t h  

regard t o  the  i d e n t i f i c a t i o n  of the  var ious rock un i t s .  Dr. 

Taylor has  completed mapping of the  region,  h i s  work is  curren t ly  

i n  t h e  prooesa of publication. , 
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GENERAL GEOLOOY. 

‘iedfern Lake is s i t u a t a d  near  the  head of 

Besa River i n  t h e  iwskwa Xanzes o f  north-eastern h i t i a h  Columbia. 

(Nl’S 94 0 / 5 U )  The rocks exposed a t  t h e  sur face  wi th in  t h e  s tudy 

area range i n  age from Ordoviaian t o  !,;ississippian. The lead-zinc 

anomaly occurs upon carbonates of  Devonian age, ascr ibed  t o  t h e  

Dunedin formation. The Dunedin is underlain by the  Stone 

formation, and over la in  by the  Resa River shales .  In  the genera l  

area, t h e  Dunedin y i e l d s  laterally t o  the  Besa River, so t h a t  a 

s h o r t  d i s tance  t o  the nor th  of  the  s t u d y  area, t h e  Dunedin 

carbonates are absent, and  the  equiva len t  shales of the  h sa  

River d i r e c t l y  ove r l i e  the  Stone formation. Thus, a shale- 

carbonate i n t e r f a c e  e x i a t s  i n  t h e  near  v i c l n i t y ,  and could 

generate  an environment favourable t o  t h e  depos i t ion  of l ead  and 

z inc  su lphldes  within t h e  carbonates. The f a c i e s  i n t e r f a c e  has 

n o t  been i d e n t i f i e d  on, or adjacent  t o ,  the  p la teau  i t s e l f .  

Although the  Besa River shales crop out  immediately t o  the east, 

t he i r  contac t  w i t h  the  carbonates appears t o  be a f a u l t  a t  Petrie 

Creek. A t  Sesa River, the  eha les  ove r l i e  t h e  Carbonates, b u t  t h e  

contac t  is near-ver t ical .  A summary of t h e  formations exposed 

i n  the  s tudy  area, is given i n  t h e  accompanying t a b l e  of 

formations. 

The s t r u c t u r e  of t he  p la teau  is simple. Nearly 

f la t - ly ing ,  gent ly  warped l imestones and dolomites of t h e  Dunedin 
formation f o m  an undulat ing 8 u r .  face w i t h  an e l eva t ion  of  about 

6000 feet above sea leve l .  A t  i ts e a s t e r n  edge, the  rock8 am 

dierupted  by a drag f o l d  which passes northward i n t o  a f au l t .  
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Another f a u l t  is present  along the western edge of t h e  plateau,  

and plaues Ordovician and younger beds upon the Dunedin formation# 

T h b  f a u l t  appears t o  diminish i n  magnitude northward, 88 opposed 

t o  t h e  one d o n g  the eastern edge, which increases  t o  the north. 

The two f a u l t s  probably have t h e  same roo t  leone. 

On Petrie Creek, at  t h e  north end o f  the  plateau,  

t h e  strata are folded i n t o  ZVL ant ic l ine-syncl ine pair, which is 

probably an expression of drag-folding. These folds diminish i n  

amplitude t o  the south of  Fetrie Creek, and are not at a l l  

evident  on the plateau. On the north bank of  Beaa River, however, 

t h e  Stone and Dunedin formations are folded i n t o  a broad, 

possibly f a u l t e d  anticline , t h e  east  flank of  which disappears 

beneath closely folded, arenulated,  Resa River ahales.  It is 

e n t i r e l y  posrsible t h a t  the shales contain the eouthward extension 

of the  f a u l t  which occurs dong  the eastern edge of the platsau.  

Beoausa o f  t h e  extensive d i s t o r t i o n  of t h e  shale, it 1s exceedingly 

d i f f i c u l t  t o  grojeot t h e  t r aae  of t h e  f a u l t  any farther t o  the  

B O U t h r  

GEOLOGY OF THE PLATEAU 

The surface of  the plateau is composed entirely 

of Dunedin l imestones wnd dolomites. The formation ha8 a thickness 

of  about 1000 feet, but  erosion ha8 c u t  down t o  var iab le  depth8 

into t h e  r00k8. Quite a considsrable amount of bedrack is exposed, 

although most of  the sur face  is covered by d r i f t ,  which seem 

to  be derived by weathering of the  underlying strata. Only a few 
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glacial  erratic8 were observed; theso consiat o f  iron-stained 

quartzite bouldam, Vestor'e report indicates the presence o f  

severa l  small s h a l e  lenses within t h e  limeatone, but these were 

not  seen during t h i s  examination, Several patches of barite and 

calci-barite were observed, however. These seem t o  occur as 

pods and/or breccia-fillings within the limestone. In addition, 

two veins o f  l x r i t a  were observed on a pmvious v i s i t .  30th 

occur on the r i m  o f  the draw at the southwest corner o f  the  

plateau, The most westerly o f  t h e m  veins is said t o  contain 

crystal8 of  galena. 

A fairly extensive joint system irr visible on 

the aerial photographs. The more prominent o f  these are indicated 

on the enclosed map, and have a trend which is nore or less 

concordant with the regional etrike. They WQ probably related 

directly to  the underlying thrust f a u l t .  Hone of these, joints 

appear t o  be apecifiodlly related t o  tha geochemical anomalies. 

A t  t h e  north-eastern corner of  the plateau, near Fetrie Creek, 

t h e  reader will observe a north-trending l ine markad w2i3wr ?hi8 

indicates a aeries of  alternating dark and light colored bands, 

which do not appear t o  be either bedding or vegetational staining. 

I f  they are of  a structural or stratigraphit3 nature, they have a 

near-vertical dip. A t  the pmaent, their nature 18 not evident, 

but they m a y  have aone signif~cancs, in that  an anolmly oocurs at  

the  eame place* 

Except along the eastern edge of the plateau, 

the photo-observed dips $s8 very low, mostly ten degrees or feese 
The dips  measured by the Vestor people have been copied verbatim, 

and include a number of at t i tude8 which are in  exaose of t h i r t y  



dejgwee. These steeper d i p s  must be of R very  local  nature: 

poesibly some were mensured on large frost-heaved slabe. This 

is not an attempt t o  deny the ir  real i ty ,  cmnulations may 

certainly be present, but are not evident on t h e  photo& 'The 

strike of the beds varies widely. This,  coabined with the 

generally low dips ,  indicatea only very gontle w,wping o f  the, 

srtratae 

Sn the valley of Eesa xiver, j u s t  west o f  the  

mtiolinal axis, there is a fairly prominent topographiu ridge, 

trending ahorst t ! d S .  The north end of  this ridge terminates at 

a splall gully on the edge of the glatoau. The gully is Flanked 

by hztrafa whioh dip westward at about twenty degrees, and which 

appear t o  be Uuplioatxd. On t h i s  evidence# a speculative faul t  

haa been indicated on the  map, and its northward extension 

underlies a topographical ly  low area of  the plateau. The inferred 

diaplacemsnt on t h i s  fault  nay be as much as 500 feot .  Its 

poss ib le  exie9tenGe ie of interest because it occurs near the 

eastern end of the south-westerly group o f  strong anomalieso 

The a w t e r n  group o f  anornalfas appears to be related to t h e  same 

be&, on the downthrown s i d e  of the fault. It in impor tan t  

therefore, t o  e s t a b l i s h  whether or not t h i s  inferred fuult does 

exist:  t h e  evidenoe from th8  photographs IS not COnC1USiV8.  

Stratigraph~cally, the momalias a m  most c ~ o s s ~ y  

asoc ia ted  with beds whioh occur at  or near t h e  top o f  the 

Dunedin formationr A t  their north-easftarn ends, t h e  two main 

anomalies l a p  ovar onto t h e  Resa River shales. This  is assumed 
t o  be due to s o i l  creep or solution. The momerloua trend is 



northeast-southwest, oblique t o  the regional strike, m d  crosses 

areas o f  bedrock as well as soil, I?o ~iineraLizat!.on can be seen 

in the limeatone, oven where bedrock is sxpxwd within a 

&pachemical high. This fact,  although sonewhat disturbing, should 

not be the subject of  undue concern at present. The writer has 

seen several carbonate samples, from various other l o c a l i t i e s ,  

which asslily as high as 16:; Zn5, yet  t h e  mineralization is total ly  

invisible, evon under 20x magnification, me crystals are so 

fine that they disappear within ths  rock matrix, Them is a 

strong suspicion t h a t  such nay be the condition at Redfern. 

A t  the contact between the :;%one and Dunedin 

formations, a res&dual s o i l  OF regolith is frequently developed, 

I t  commonly has a red or brawn color, and may be 88 much 88 150 

feet in thickness, Sulpkido mineralization hat? boon observed in 

the r e g o l i t h  at ssveral localities, A t  Redfern, it has not been 

viewed i n  outcrop, but on Petrie Sreek, r e d  staining on the 

Stone formation may be due to seopage fron the regolhthic horizon, 

which is concealed by talus, 

The Redfern plateau fa  formed on strata of the  

Devonian Dunedin formation, which appear to be only mildly deformed. 

~ m ~ k  dips are e m r a l l y  low, except along the eastern margin, 

where near-vertical dips a m  common. A major thrust  fau l t  emplacee 

Silurian, Ordovician and loweat Devonian roaks upon the Dunedin 

at the western margin of the plateau. True rasf is developed only 

sporadically, a8 s m a l l  mounds, within  the plateau i t s e l f ,  and the 



Dunadin carbonates probably belong to the  near-reef shelf facies. 

Only f a h t  porosity can be seen kn the rocks VJhich were samples, 

The mineral. anomaly semis t o  be r m s t  closely 

rrosociated w i t h  etrata which occur near t h e  top of the metdin 

formation. The "stretched-out" appearance of  t h e  anomaly could 

be dU8 to duplication of the mineralized beds by a subsidiary 

faul t ,  which has not bsen pos i t ive ly  i d e n t i f i e d .  

It is  suggested t h a t  the high sulphide value8 

i n  the soil samples m a y  be due to  the presence of sub-microscoplo 

particlea of  metallic su lph idss  enclosed w i t h i n  the dolonite 

rocks. Values as high as 164 of ZnS are known to occur elsewhere 

in similar l i tho logf s s ,  and the mineralization is totally 

Invisible. Furthermore, the r e s o l i t h  at the  'base of the Runedin 

is known in  several other locales t o  contain sulphides ,  notably 

at Rdbb Lake. There fs no evident causative re la t ionship  between 

any structural features and the anamal.iea. 

It is recommended that  bedrock samples be 

collected within the anomalous area, and analysed for sulphidss .  

A uhoice locality would soem to  ha at; the south-western end of 

the trend, where high value8 terminate abruptly at the  w a l l  of 

a tPteep gully. An attempt should be mads t o  sattple the regolith 

at its outcrop1 probably tho best place t o  try to f ind it would 

be in the long draw at the south-western corner of the plateau, 

Should coring be undertaken, come form of 

analyeis ohould be performed on the entire core ,  bocetuse of the 



distinot possibility of invis ible  mineralization. 

The writer has no idea of how satisfactory 

an I.P. survey would be in t h e  sort  of depos i t  t h a t  this is 

assumed to be. Should ft turn out t o  be inconclusive, perhap9 

a gravity survey should be considered. 

M.B. Mehrtens, B . S c . ,  Ph .D . ,  P .Eng.  

/tr. A .  MPLJ&c-iy, 
// 

Rsference I 
Davonian Strati aphy of Northemtern B r i t i s h  Columbia# 

G e S o C ,  Bulletin C. C e  T ' a y l ~ r  and * d .  S. 13acK;srrzh. 
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