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SUMMARY AND RECOMMENDATIONS 

The ZX-Sentinel Jo in t  Venture (ZXJV) was formed in ear ly  1982 by Chevron 

Canada Limited, Enterprise Exploration Limited and SMD Mining Co. Ltd. t o  explore 

fo r  sedimentary exhalative (sedex) deposits  within Selwyn Basin. A t  the end of 

the season, the  Marg Target was staked as  the  TUDL claims and explored br ie f ly .  

The Marg Target ,  s i t u a t e d  35 km ENE of E l  s a y  Y .T. i n  the  Keno Hill s i l v e r  

camp consis ts  of a s o i l  geochemical anomaly with strong values i n  l e ad ,  z inc ,  

copper, s i l v e r  and gold. The anomalous pa t te rn  i s  discontinuous wi thin  a zone 

t h a t  is roughly 1200 rn long and up t o  300 m wide and i s  generally conformable 

with the  trend of an underlying p y r i t i c  and g raph i t i c  s e r i c i t e  s c h i s t ,  calcareous 

c h l o r i t e  s ch i s t ,  -and q u a r t z - s e r i c i t e  s c h i s t  assemblage. Most of t he  geochemical 

response may be caused by hydromorphic dispers ion.  

Only a few small fragments of p y r i t i c  mineral izat ion have been found i n  s p i t e  

of thorough prospecting. These a r e  remarkable, however, because they give  very 

high assays even though only  t r a c e s  of common lead and zinc minerals  have been 

recognized in  them. They a1 so  contain t he  supergene copper sul phide , cove1 1 i t e .  

Assays of th ree  specimens averaged 12.8% C u ,  8.0% Pb, 2.2% Z n ,  160.1 g / t  Ag a n d .  

2.3 g / t  Au. 

The best  rocks were apparently qu i t e  p y r i t i c  p r i o r  t o  weathering, although 

they do not d i sp lay  prominent l imoni t i c  so i l  o r  res idual  rock gossans. This t a rge t  

escaped the  l a t e s t  P le i s tocene  g lac ia l  scouring and may be in tense ly  weathered 

t o  a considerable depth. 



The gedchernical and mineralogical evidence suggests  t h a t  t h e  Marg Target 

is  nei ther  galena vein minera l i za t ion  of the  Keno Hi l l - type  nor typ ica l  sedex 

mineral i za t ion .  The base metal and precious metal con ten t  of t he  mineral ized 

specimens and t h e  geological  s e t t i n g  a l l  suggest t h a t  t he  Marg geochemical anomaly 

is more l i k e l y  caused by weathering of a volcanogenic massive sulphide  deposit .  

The source of t h e  anomaly should be located and sampled using a combination of 

detai led mapping, geophysical surveys, .bull dozer t renching and d r i l l  ing. 

Respectfully submitted, 

& ASSOCIATES (1981) LIMITED 

C.A. Main, B.Sc. 



INTRODUCTION 

The Marg Target is located near t he  Keno Hil l  s i l v e r  camp, a s  shown on 

Figure 1 on the following page. I t  i s  a strong lead-zinc-copper anomaly i n  s o i l  

t h a t  was explored w i t h  geochemical sampling and hand trenching between 1965-67 and 

has been id le  since. I t  was re-evaluated by ZXJV t o  determine i f  i t  might represent 

t h e  weathered expression of a sedex deposi t .  The b r i e f  1982 program consisted of 

cleaning out old hand t renches ,  col l e c t i n g  addi t ional  samples fo r  petrographic 

examination and sampling, mapping and prospecting. 

HISTORY 

The Marg Target was f i r s t  staked in ea r ly  1965 by Canadian Superior 

Exploration Ltd. a s  the  Jack claims t o  cover a stream sediment anomaly of 300 ppm 

lead,  2400 ppm zinc and 240 ppm copper discovered by t he  GSC's Operation Keno i n  

1964 (GSC maps 45, 47 and 50-1965). During 1965, Canadian Superior explored with 

prospecting, soi l  sampling and hand trenching and added the  Marg and Heather claims. 

In 1966, United Keno Hi11 Mines Ltd. (UKHM) entered a j o i n t  venture with Canadian 

Superior-and performed add i t iona l  prospecting,  gr id  geochemistry and hand trenching. 

Archer, Cathro &7Associates Ctd: conducted a b r ie f  program on the property on behalf 

of Canadian Superior i n  1967, a t  which time t he  previous gr id  sampling was rechecked 

and additional hand trenches were dug. All work between 1965 and 1967 was performed 

w i t h  the  objective of loca t ing  Keno Hil l - type galena veins with high s i l v e r  content. 

The ta rge t  was subsequently staked a s  t he  Flash claims i n  1977 by Mountaineer 

Mines Ltd. and Welcome North Mines Ltd. but has received no addit ional  exploration 

work since 1967. 



The ear ly  work cons i s ted  primari ly of grid sampling . cen t red  on a transported 

gossan about 1.5 km upstream from the  GSC s i l t  sample s i t e .  Lead and zinc so i l  

response was highly  anomalous but copper and s i l v e r  content  were not analyzed. 

I n i t i a l  e f f o r t s  t o  determine i f  the lead anomalies were derived from veins f a i l ed  

t o  uncover any ga lena ,  although a s i ng l e  5 mm fragment of f ine-gra ined sulphide 

panned from overburden.was found t o  contain 40 percent s p h a l e r i t e  and 20 percent 

chalcopyrite in pol ished sect ion.  Because lead soi l  geochemistry had proven so 

e f fec t ive  f o r  l o c a t i n g  galena veins in  the Keno Hill camp, the  conclusion drawn 

from the 1965-67 work was t h a t  no Keno Hi l l - type veins were p resen t  and t h a t  no 

fur ther  work was j u s t i f i e d .  

PROPERTY.  LOCATION AND ACCESS 

The property cons i s t s  of 32 contiguous claims recorded in the  name of 

Archer, Cathro & Associates (1981) Limited a t  the Mayo Mining Recorder's o f f i c e  

as follows: 

No. of 
Claim Name Claims Mining D i s t r i c t  Sheet Grant Numbers Expiry Date 

Tudl 1-32 32 Mayo 106D/1 YA76768-YA76799 Sept, 14/83 

The Marg Targe t  i s  located a t  l a t i t u d e  640011N and longi tude 13f028'W between 

the Keno Ladue River on t he  south and the  Beaver River on the  nor th ,  both of which 

are  t r i b u t a r i e s  of Stewart  River. I t  i s  s i t ua t ed  32 km ENE of the  set t lement of 

Keno City, which i s  466 road km from Whitehorse, Y.T. Barry Lake (ZXJV name) 

5 km west of the  proper ty  i s  access ib le  by f l o a t  plane from Mayo, 79 km t o  the 

southwest. Access i n  1982 was by he1 i aop te r  from a basecamp in Keno City. 
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REGIONAL GEOLOGY 

The Marg Ta rge t  l i e s  a long t h e  south margin of t h e  rugged Pa t t e r son  Range, 

which l o c a l l y  reaches  e l e v a t i o n s  i n  excess  of 2000 m.  The g r i d  a r ea  i s  s i t u a t e d  

a t  about  1400 m ,  j u s t  below t r e e 1  i n e ,  on a  more r e c e s s i v e  s l o p e  with moderate 

r e l i e f .  I t  l i e s  above t h e  l eve l  of P le i s tocene  v a l l e y  g l a c i a t i o n  and has apparent ly  

not been g l a c i a l l y  scoured.  

The Keno H i l l  camp has  been mapped in  vary ing  d e t a i l  by a  number of GSC 

g e o l o g i s t s ,  i n c l u d i n g  Keel e  ( lgO4),  Cairnes (1915) ,  Cockf ie ld  (1921-2),  Stockwell 

( l 9 2 6 ) ,  Bostock (1938-42),  Roddick and Green (1957) ,  Boy1 e  (1956-7),  McTaggart 

(1960),  and o t h e r s .  Blusson has r e c e n t l y  mapped t h e  rocks  t o  t h e  e a s t  i n  NTS 

a r e a s  105N and 106C and Ternpelman-Kluit has r e i n t e r p r e t e d  t h e  Keno Hi l l  s t r a t i g r a p h y  

in t h e  Tombstone Mountains, 200 km t o  t he  west  (Bull  e t i n  180) .  

Most of  t h i s  mapping has been confined t o  Keno and Galena h i l l s ,  with heavy 

emphasis on t h e  Cent ra l  Q u a r t z i t e  t h a t  hos t s  t h e  bulk of t h e  s i l v e r - l e a d  veins .  

The under ly ing  tower  S c h i s t  and upper Hanging Wall S c h i s t  a r e  l e s s  well mapped 

because they  a r e  more r e c e s s i v e  and have no t  been p roduc t ive  a s  hos t s  t o  

m i n e r a l i z a t i o n .  Ne i the r  t h e  Keno H i l l  camp nor t h e  a r e a  t o  t h e  e a s t  have been 

remapped t o  c o r r e l  a t e  them wi th  o t h e r  rnetasedimentary t e r r a n e s  i n  c e n t r a l  Yukon 

o r  i n t e r p r e t  them w i t h i n  c u r r e n t  p l a t e  c o l l i s i o n  models.  

Central  Q u a r t z i t e  

Mhere unmetamorphosed in  t h e  Tombstone Mountains nea r  Dawson, t h i s  u n i t  

c o n s i s t s  of  ove r  600 m of uniform, massive, g rey ,  thick-bedded and f ine -g ra ined ,  

submature o r t h o q u a r t z i t e s  w i th  minor black s l a t e  ho r i zons .  The u n i t  i s  e a s i l y  

t r aced  due t o  i t s  r e s i s t a n t ,  ridge-forming n a t u r e  and can be followed f o r  over 



300 km along s t r i k e  t o  the east  into the Keno Hill camp where metamorphism and 

deformation have destroyed original texture and completely indurated the rock 

with quartz. This well healed and competent unit  hosts the most important Keno 

Hill veins, which a re  localized in b r i t t l e  f ractures .  The quartzi te  and the 

underlying Lower Schist  were assigned Cretaceous and Jurassic  age, respectively,  

by Tempelman-Kluit b u t  his interpretat ion i s  controversial when applied to  the 

Keno Hill camp. 

Lower Schist 

In the Tombstone Mountains, the Lower Schist  i s  a recessive unit composed of 

over 300 m of black, carbonaceous, py r i t i c ,  s i l iceous,  f i s s i l e ,  s i l t y  s l a t e ,  

phyll i t i c  s l a t e ,  feldspathic greywacke and 1 esser  brownish, calcareous s i l  tstone 

with minor basal conglomerate. This unit  occurs paral le l  with and appears t o  

underlie Central Quartzite along the be l t  to  the Keno Hill camp, where i t  i s  

metamorphosed t o  graphitic schis t ,  thin-bedded quar tz i te ,  quartz-mica sch i s t ,  

phyl l i te ,  calcareous schis t  and minor quartzi te .  

Regional mapping infers tha t  the be l t  of Central Quartzite and Lower Schist 

extends into the Marg Project Area. In  1977, S t u  Qlusson of the GSC assigned 

an upper Devonian age to  formations located to  the northeast tha t  resemble units 

near the Marg Target. There i s  some d i f f icu l ty  with Blusson's interpretation 

since he did not map ne3r the Marg Target i t s e l f  and his  interpretation confl ic ts  

with other opinions about the age of the Keno Hill rocks. If Blusson i s  correct ,  

i t  suggests a s imi lar i ty  between the Lower Schist and the Lower Earn Group tha t  

hosts the Macmillan Pass sedex mineralization. The 1982 program was designed to 

investigate t h i s  possibil i t y .  



GEOLOGY - MARG TARGET 

GSC regional maps show t h a t  the Marg Target i s  underlain by a  quar tz i te  

sequence that was interpreted a s  the Central Quar tz i te .  The brief examination in 

1982 of five short  regional traverses suggest, instead, t ha t  rocks in the immediate 

Marg Project Area appear more correlat ive with the Lower Schist .  For t h i s  reason, 

no attempt has been made on Figure 1 (following page 3) t o  identify the regional 

1 ithologies near the Marg Target. 

The local geology of the Marg Target i s  shown on Figures 2 and 5 

( in  pocket). A t  l e a s t  three mappable rock units form an apparently conformable 
t 

panel that  s t r ikes  about N60°)Yand dips 40" to  the southeast. These uni ts  have 

been traced a t  l e a s t  15 km along s t r ike  t o  the southwest b u t  t h e i r  continuity 

t o  the northeast of the Marg Target i s  unknown. A11 three units contain 

quartzi te ,  chlor i te  s c h i s t ,  graphi t ic  s e r i c i t e  schis t  and calcareous rocks, 

including minor limestones. The major units can be distinguished on the basis 

of lithology, weathering charac ter i s t ics  and colour. These three rock uni ts  are  

called the "Quartzite Unit, "Chlorite Unit" and6raphi te  Unit" re f lec t ing  the 

predominent rock type. Selected rock specimens from these units have been studied 

petrographically and the reports  a re  shown in Appendix A.  The detai led descripti'ons' 

generally agree with hand specimen ident i f icat ion.  Although a l l  rocks a re  altered 

to  lower greenschist f ac i e s  and the i r  provenance i s  uncertain, there i s  a  strong 

suggestion of igneous textures  in the chlor i te '  sch is t ,  indicating they were 

derived from intermediate volcanics, and of a  pyroclastic component in the 

sediments. Current invest igat ions suggest tha t  the graphi t ic  sch i s t s  associated 

with the Marg anomaly a re  probably the metamorphosed and deformed equivalents 

of a  tuffaceous, carbonaceous shale within a  volcanic assemblage. The three 

units are described in more de ta i l  below. 



Quartzite Unit 

This uppermost uni t  cons is t s  of brown weathering, moderately r e s i s t an t ,  

s l i gh t ly  calcareous, graphi t ic  quartzi te .  I t  contains interbedded graphi t ic  

schis t s ,  thin- and thick-bedded phy l l i t i c  quar tz i te ,  minor clean quartzi te  a n d  

limestone, and minor c h l o r i t i c  schis t s .  No thick sequences of clean orthoquartzite 

were seen that  are comparable t o  the Central Quar tz i te  although such rocks do 

occur across Barry Creek t o  the northwest of the property. This uni t  i s  a  scarp- 

former that  caps the rugged ranges lying south and west of the Marg Project Area. 

The top of th i s  unit was not seen. 

Chlorite Unit 

This unit i s  about 200 m thick and l i e s  beneath the Quartzite Unit. The nature 

of i t s  upper and lower contact  i s  unknown and i t  may be gradational into the 

adjacent units. I t  consis ts  of tan weathering, recessive, par t ly  calcareous, 

ch lo r i t i c  schis t  which i s  sometimes graphi t ic  and often rusty and pyr i t i c .  Minor 

graphitic schis t  and rare  1 imestone horizons and conformable r e s i s t a n t  gabbro s i l l  s  

are present in th i s  unit .  No volcanic features  or charac ter i s t ics  were noted in 

hand specimens; however, the abundance of ch lo r i t e  and r e l i c  quartz-eyes suggests 

the original rocks were flows o r  pyroclastic sediments of possibly intermediate 

composition. 

Graphite Unit 

This unit 1  ies beneath the Chlorite Unit b u t  the contact i s  not well defined. 

I t  consists of black weathering, very recessive, p y r i t i c - g r a p h i t i c - s e r i c i t e  schis t  

and contains abundant in te rd ig i ta ted  calcareous, py r i t i c ,  ch lo r i t i c  schis t  and 

a t  l e a s t  one bed of p y r i t i c ,  feldspathic quar tz i te .  The graphi t ic  s e r i c i t e  schis t  

appears to  host the Marg mineralization, possibly a t  the contact with pyr i t ic  



q u a r t z i t e  beds. One gabbro s i l l  i s  well exposed beneath t h e  horizon of 

minera l iza t ion  and a bed of massive c h l o r i t e  over ly ing  t h e  favourable  horizon 

i s  probably a  metagabbro. Gabbro i s  not  a s  p reva len t  a s  i n  t h e  over ly ing  

Ch lo r i t e  Unit. 

MINERALIZATION 

A t r a c e  of base metal su lph ides  was loca ted  on t h e  Marg Target  during t h e  

Archer, Cathro t r ench ing  program in  1967 fol lowing unsuccessful  t renching  by 

Canadian Super ior  and UKHM in 1965 and 1966. The 1967 hand t renches  were l o c a t e d  

a t  t h e  uphi l l  edge of t h e  anomalies ,  assuming them t o  be hydromorphic o r  

g r a v i t a t i o n a l  d i s p e r s i o n s  from an upslope source.  Samples from t h e s e  t r e n c h e s  

were sys temat ica l  l y  panned and t h e  heavy mineral s e p a r a t e s  were inspec ted  and 

assayed. The only su lph ides  recognized in  t h e  c o n c e n t r a t e s  was a  euhedral  

p s e u d o c u b i c ~ v a r i e t y  of  p y r i t e  common in  t h e  country rock t h a t  ranges up t o  1 cm 

i n  s i z e .  However, geochemical ana lyses  from some panning concen t ra t e s  r e tu rned  

values of up t o  5500 ppm Pb and 60 ppm Ag. 

During t h e  w i n t e r  of 1967-68, a  fragment 'from one of  t h e  concen t ra t e s ,  an 

unusually f ine -g ra ined  5 mm specimen, was s tud ied  a t  t h e  Un ive r s i ty  of  B r i t i s h  

Columbia by C.A .  Main and found t o  conta in  about  40 p e r c e n t  s p h a l e r i t e ,  20 

percent  c h a l c o p y r i t e  .and a  t r a c e  of cove1 1 i t e ,  chal coc i  t e ,  pyrargyr i  t e  and 

t e t r a h e d r i t e .  Th i s  specimen was from t h e  bottom of Trench L ( s e e  F igure  5 %  

i n  pocket).  I t  was concluded t h a t  t h e  mineral assemblage in  th is  

specimen is  t y p i c a l  of volcanogenic massive su lph ide  d e p o s i t s .  



The 1982 program was designed t o  l o c a t e  more m i n e r a l i z a t i o n  and t o  determine 

i f  t h e  hos t  rocks have a  high p o t e n t i a l  f o r  hos t ing  s t r a t abound  mine ra l i za t ion .  

Trench L a n d . o t h e r  t r e n c h e s  were cleaned o u t  and panned a t  one metre  i n t e r v a l s  bu t  

no a d d i t i o n a l  f ragments  of f i ne -g ra ined  s u l p h i d e s  were found o t h e r  than  common 

euhedra l  cubes. Even s o ,  geochemical a n a l y s i s  of t h e s e  panning concen t r a t e s  

r e t u r n e d  values of  ove r  1% Pb and over  100 ppm Ag ( t h e r e  was i n s u f f i c i e n t  sample 

f o r  a more a c c u r a t e  a s s a y )  and up t o  1850 ppm Cu and 2600 Z n .  

While i n spec t ing  o t h e r  o ld  t r enches ,  t h r e e  small f ragments  of massive su 

were found a t  Trench 9, about  80 m no r th  of Trench L .  These t h r e e  specimens, 

which range up t o  10 cm in  l eng th ,  a r e  composed of f i ne -g ra ined  p y r i t e  wi th in  

f o l i a t e d  g r a p h i t e .  The p y r i t e  has a  black t a r n i s h  

t o  be caused by manganese s t a i n i n g .  Sur ,pr i s ing ly ,  

a  gangue of ca rbona te  and 

t h a t  was a t  f i r s t  assumed 

a s s a y s  of t h e s e  specimens 

(9 .02%) Pb, 2.24% (3.32%) 

Analyses  f o r  a d d i t i o n a l  e  

l ph ide  

averaged (and ranged up t o )  12.80% (14.40%) C u ,  8.00% 

Zn, 160.1 ppm (169.4 ppm) Ag, and 2270 ppb (2570 ppb) A u .  

lements r e tu rned  an  average of  about  0 .2% As, 0.02% Sb, 

0.02% Ba, 70 ppm Sn, 5 ppm Te and 1  e s s  than  5 ppm Mn. The metal c o n t e n t  of t hese  

specimens i s  q u i t e  d i f f e r e n t  from t y p i c a l  Keno Hi l l  m i n e r a l i z a t i o n  which has 

much lower copper and gold con ten t  and a  much h igher  s i l v e r - l e a d  r a t i o .  S imi l a r ly  

t y p i c a l  sedex m i n e r a l i z a t i o n  would be expec ted  t o  have much lower copper ,  gold 

and s i l v e r  con ten t .  

Pol ished t h i n  s e c t i o n s  from t h e s e  specimens showed them t o  be composed of 

crumbly, weathered euhedral  p y r i t e  (about  20%) and c h a l c o p y r i t e  (15%) with l e s s e r  

amounts of  c o v e l l i t e  ( 6 % ) ,  s p h a l e r i t e  (5.5%) and galena ( t r ) .  The l a t t e r  two 

m i n e r a l s  a r e  mainly found a s  i n c l u s i o n s  i n  t h e  p y r i t e  and t h e  c o v e l l i t e  i s  found 

a s  i n t e rg rowths  w i t h i n  t h e  gangue and secondary minera ls  such a s  l imon i t e  o r  

pl umbojarosi t e .  



The only copper s ta in  observed on the property occurred on specimen G G G ,  

which assayed 5200 ppm C u .  I t  consisted of a r e s i s t a n t ,  malachite-stained, 

massive ch lo r i t i c  rock, probably a metagabbro. In s p i t e  of extensive examination 

of hand specimens and polished sections,  no lead or  zinc minerals have been 

recognized tha t  would explain the high assays. 

These mineral ized f l o a t  specimens appear t o  be local in origin.  Trench B 

i s  actually a se r i e s  of four small ( 1  by 2 m )  p i t s  dug by Canadian Superior in 

1965 and by UKHM in 1966. U K H M  reported in i t s  1966 Report (see Appendix B )  

t ha t  "an 8 inch break of manganese and gouge was exposed in trench B ,  

and returned an assay of 4.64 oz/ton Ag". There i s  no record of analyses f o r  

copper, lead or zinc. Other f l o a t  in Trench B consis ts  of pyr i t ic  and graphi t ic  

s e r i c i t e  sch i s t  and pyr i t ic  feldspathic quar tz i te .  Trenches B and L a r e  d i rec t ly  

across s t r i k e  from each other and, since the rocks dip about 40" t o  the southeast, 

the i r  s t ra t igraphic  position i s  about 60 m apart .  

Most of the gr id area i s  underlain by graphi t ic  s e r i c i t e  schis ts  and related 

rocks tha t  a re  par t  of the regional Marg Graphite Unit. Most rocks in the grid 

area,  including graphi t ic  schis t s ,  minor interbedded quar tz i tes ,  ch lo r i t i c  schis t s  

and even some intruded gabbro s i l l s ,  a r e  py r i t i c  t o  some degree. Although pyr i te  

i s  generally preserved only i n  the more s i l iceous uni t s ,  open vugs and boxwork 

are  present in a l l  rocks, usually with cubic shapes. The average pyri te  content 

was probably a t  l e a s t  5 percent i f  a l l  the cubic boxwcrk \bas a f t e r  pyrite.  The 

high pyr i t i c  content seems charac ter i s t ic  of the Graphite Unit. In contrast ,  

graphi t ic  schis ts  occurring s t ra t igraphica l ly  higher in the section in the Marg 

Quar tz i te  Unit are  much less  pyr i t ic .  



Cansu Creek, which crosses the grid and trends roughly across the regional 

s t r i k e ,  passes a b o u t  100 rn eas t  of Trench B and L. This creek i s  precipi ta t ing 

an intense exotic f e r r i c re t e  gossan tha t  appears t o  have an upstream l imi t  a t  the 

upper contact of the pyr i t ic  Graphite Unit. Several other gossanous seeps a re  

also located 700 rn along s t r i k e  t o  the west. Copp Creek, the next major drainage 

to  the west, also flows across the s t r i k e  of the Graphite - Unit b u t  contains no 

exotic gossan. This suggests tha t  e i the r  the py r i t i c  content of the uni t  has 

changed, the geochemistry of t h i s  creek and Cansu Creek are  quite d i f f e ren t  or 

tha t  the pyri t ic  schis t  has been faulted away and i s  not present. 

Although the Marg Target shows strong evidence tha t  i t  i s  a  weathered sulphide 

zone, i t  does n o t  display the usual weathering charac ter i s t ics  such as brown 

limonite s o i l s  and residual gossan staining. A l i nea r  vegetation k i l l  zone near 

Trench B i s  the only feature,  other than the f e r r i c r e t e  spring gossan, t ha t  i s  

present. 



GEOCHEMISTRY 

The Keno Hi 

(Operation Keno, 

samples from the 

11 d i s t r i c t  was reg iona l ly  stream sampled by the  GSC i n  1964 

maps 45 t o  56-1965) and in 1977 (Open F i l e  518). Stream sediment 

mouth of Cansu Creek were anomalous in both surveys, with values 

of 300/284 pprn Pb, 2400/2300 ppm Z n ,  and 230/1200 pprn C u  in 1964 and 1977, 

respectively.  

In 1966, U K H M  e s tab l i shed  a g r id  on the  Marg claims covering an area  1200 rn 

(4000 f t )  long by 450 rn (1500 f t )  wide and centred on the f e r r i c r e t e  gossan about 

1 .5  km upstream from the mouth of Cansu Creek. Soil samples were co l l ec ted  on 

30 rn (200 f t )  centres  with f i l l - i n  sampling every 9 m (25 f t )  within anomalous 

a reas .  Analyses f o r  lead and z inc  only were performed by U K H M  a t  i t s  own 

laboratory a t  Elsa using a colourirnetr ic (d i th izone)  determination of a hot aqua 

regia  extraction of a f r a c t i o n  screened t o  approximately minus 10 mesh. Samples 

which were col lec ted across  t he  g r i d  i n  1967 and 1982 by Archer, Cathro were 

assayed a t  Chemex Labs using the  ana ly t i c a l  techniques described previously in 

t he  magnitude of the o r ig ina l  anomalies. 

ighly anomalous, with an i r r e g u l a r  

15,000 pprn Pb and commonly exceed 500 ppm. 

commonly exceed 400 pprn Zn .  Although 

form ,pa t t e rns  t h a t  might suggest 1 inear  

( ve in )  sources, they c o l l e c t i v e l y  occupy an area  the length of the  g r id  (1200 rn) 

by some 300 m wide t h a t  t r ends  e a s t  or eas t -nor theas t ,  conformable with the  

general s t r i k e  of the  country rocks. A t  l e a s t  pa r t  of the i r r egu l a r  pat tern  of 

anomalous samples i s  caused by patches of g lac ia l  t i l l  t h a t  prevented sampling 

of residual s o i l s .  

t h i s  report  and the r e s u l t s  reconfirmed 

The U K H M  geochemical r e s u l t s  a r e  h 

d i s t r i bu t i on  of values t h a t  range up t o  

Zinc values range up t o  2400 pprn Zn and 

individual c l u s t e r s  of anomal ous values 



UKHM a l so  s o i l  sampled a g r i d  on i t s  W and WV c laims t o  the  west ( s e e  

Figure 5 ,  in pocket) ,  t h e  r e s u l t s  of which a r e  a v a i l a b l e  a s  assessment r e p o r t s .  

Two small areas on the  WV g r i d  were anomalous in l ead ,  z inc  and copper. The 

approximate posi t ion of t h e s e  anomalies i s  shown on Figure 6,  a c c u r a t e  t o  within 

50 m .  UKHM a1 so reported t h a t  z i n c  anomal i e s  occurred along Barry Val 1 ey. This  

may represent  an expression of t h e  f a u l t e d  o f f s e t  of t h e  Marg Graphite  Unit ,  

The approximate p o s i t i o n  of one l i n e  of t h e  1966 g r id  was resampled in  1982 

t o  reconfirm the  pos i t ion  and magnitude of lead  and z inc  anomalies and t o  ga in  

addi t ional  information on o t h e r  elements.  The r e i u l t s  a r e  shown on F igures  5 t o  

7 ,  in pocket. These samples r e tu rned  anomalous values up t o  2050 pprn Pb and 

1500 pprn Z n  but the  h ighes t  va lues  a r e  not exac t ly  coinc ident  with t h e  U K H M  

anomalies, perhaps due t o  d i f f e r e n c e s  in loca t ion  o r  a n a l y t i c a l  technique.  The 

samples a l s o  returned anomalous va lues  of up t o  1500 pprn C u ,  33.0 pprn Ag, 

35 ppb Au and 2650 ppm Ba, which were gene ra l ly  not  co inc ident  with t h e  lead  o r  

z inc  anomalies. The range of anomaly loca t ion  suggests  e i t h e r  a  p a t t e r n  of 

l a t e r a l  zoning o r  d i f f e r e n c e s  i n  i n t e n s i t y  of leaching and hydromorphic d i spe r s ion .  

ZXJV sampled Cansu Creek a t  roughly 200 m i n t e r v a l s  and obtained s t r o n g l y  

anomalous values '  of up t o  1180 pprn Pb ,  2750 pprn Z n  and 4400 pprn C u .  S i l v e r  and 

gold values were only up t o  0.6 pprn Ag and 6 ppb Au.  Recent p l ace r  c la ims have 

been staked 3 kin downstream from t h e  junct ion of Cansu and Copp Creeks but  the  

e x t e n t  of work i s  unknown. 



CONCLUSIONS 

The Marg Ta rge t  c o n s i s t s  of  a  s o i l  geochemical anomaly with s t r o n g  va lues  

i n  l e a d ,  z i n c ,  copper ,  s i l v e r  and gold.  The anomalous p a t t e r n  i s  d i scon t inuous  

w i t j l i n  a  zone t h a t  i s  roughly 1200 m long and up t o  

coc=ormable with t h e  t r e n d  of  an underlying p y r i t i c  

c a l s a r e o u s  c h l o r i t e  s c h i s t ,  and q u a r t z - s e r i c i t e  sch 

300 m wide and g e n e r a l l y  

g r a p h i t i c  s e r i c i t e  s c h i s t ,  

s t  assemblage. A t  l e a s t  p a r t  

of t h e  i r r e g u l a r  n a t u r e  of t h e  anomaly may be caused by pa tches  of  b lanket ing  

g l c  z i a l  t i l l  o r  s c r e e  t h a t  prevented proper s o i l  sampling, o r  by dra inage  

c o m ~ l i c a t i o n s  t h a t  a f f e c t e d  hydromorphic d i s p e r s i o n .  Most of t h e  geochemical 

r e s 7 o n s e  i s  e v i d e n t l y  caused by hydromorphic d i s p e r s i o n .  

In s p i t e  of thorough p rospec t ing ,  only a  few small fragments of  mine ra l i za t ion  

h a w  been found. These a r e  remarkable because only  t r a c e s  of common l e a d  o r  z i n c  

mi r , e r a l s  have been recognized i n  them even though they  r e t u r n  high a s says .  They 

a l s o  have an unusual ly  h igh  copper  con ten t  and con ta in  supergene su lph ides  such 

a s  c o v e l l i t e .  The copper  and gold con ten t  i s  much h ighe r  than would be expected 

l y  q u i t e  p y r i t  

, boxwork and 

l a y  t h e  typ ica  

prominent l i m o n i t i c  s o i l  o r  r e s i d u a l  rock gossans usua l ly  a s s o c i a t e d  wi th  the  

from t y p i c a l  Keno H i l l  o r  sedex mine ra l i za t ion .  

The rock u n i t s  a s s o c i a t e d  with the  Marg Ta rge t  were appa ren t  

p r i o r  t o  weathering,  a s  evidenced by t h e  presence of leached vugs 

f e r r i c r e t e  sp r ing  p r e c i p i t a t e s .  However, t h e s e  rocks  do not  d i s p  

weathering of p y r i t i c  zones i n  t h e  nor thern  C o r d i l l e r a .  In a d d i t i o n ,  t h e  unusual 

mineralogy of t h e  weathered su lph ide  specimens confirms t h a t  t h i s  t a r g e t  has 

weathered much d i f f e r e n t l y  than  o t h e r  occurrences i n  t h e  reg ion .  S ince  t h i s  

l o c a t i o n  escaped t h e  l a t e s t  P l e i s t o c e n e  g l a c i a l  s cour ing ,  i t  seems reasonable  t o  

assume t h a t  t h e  weather ing  i s  n o t  only in t ense  bu t  may have proceeded t o  a  

cons iderable  depth.  



The geochemical and minera logica l  ev idence  sugges ts  t h a t  t h e  Marg Targe t  i s  

no t  a s s o c i a t e d  with e i t h e r  galena vein m i n e r a l i z a t i o n  of t h e  Keno H i l l - t y p e  nor 

wi th  typ ica l  sedex mine ra l i za t ion .  The base metal and prec ious  metal con ten t  of 

t h e  minera l ized  specimens and t h e  geologica l  s e t t i n g  a l l  suggest  t h a t  t h e  Marg 

geochemical anomaly i s  caused by the  deep weathering of a  volcanogenic massive 

su lph ide  depos i t .  



APPENDIX A - PETROGRAPHIC DESCRIPTIONS 



J A M E S  V I N N E L L .  M a n a ~ c r  

JOHN G. P A Y  N E. Ph.  D. Geolou~st 

P.O. BOX 39 
8887 N A S H  S T R E E T  
FORT L A N G L E Y .  B.C. 

V O X  1JO 

P H O N E  ( 6 0 4 )  888-1 3 2 3  

J. K.  Mor tensen ,  
November 19,  1982. 

M r .  S .  Main,  
A rche r ,  C a t h r o ,  and A s s o c i a t e s  (1981) L t d . ,  
510 West H a s t i n g s  S t . ,  
Vancouver, B . C .  

Dear S i r :  

Enc losed  a r e  p e t r o g r a p h i c  d e s c r i p t i o n s  f o r  13 t h i n  s e c t i o n s  
and 9  p o l i s h e d  t h i n  s e c t i o n s  f r o m  samples t h a t  you s u b m i t t e d  t o  us 
r e c e n t l y .  The r e s u l t s  o f  t h e  examina t ions  a r e  summarized be low:  

T h i n  S e c t i o n s :  
- P C  

1- 

Sample No. 25635, g, 59, 76:  q u a r t z - m u s c o v i t e  s c h i s t .  A l l  b u t  
No. 25676 a r e  carbonaceous,  and t h e r e f o r e  d e f i n i t e l y  sed imen ta ry  
i n  o r i g i n .  

Sample No. 25664: q u a r t z - p l a g i o c l a s e  (+ - m a f i c )  p o r p h y r i t i c  m e t a v o l c a n i c .  

Sample No. 25640: metamorphosed q u a r t z  p o r p h y r y  - o r  b imoda l  q u a r t z  
g r i t .  

Sample No. 25637, 672, 709, 712: q u a r t z - c h l o r i t e - m u s c o v i t e  s c h i s t .  
Samples 25637, 709, and 712 c o n t a i n  abundant c a r b o n a t e  o r  carbon-  
aceous m a t e r i a l ,  and a r e  d e f i n i t e l y  metased iments .  C o m p o s i t i o n a l l y  
t h e  r o c k s  may c o n t a i n  a v o l c a n i c  component, b u t  no  r e l i c t  igneous 
t e x t u r e s  a r e  

Sample No. 25701 : 

S a m ~ l e  No. 25639: 

Sample No. 25702: 
assemblage.  

p rese rved .  

impure carbonaceous marb le .  

metamorphosed ho rnb lende  d i o r i t e .  

a l t e r e d  a l b i t e - p y r i t e - s i d e r i t e - c h a l c e d o n y  v e i n  

SAMPLE PREPARATION FOR MICROSTUDIES PETROGRAPHIC R E P O R T S  S P E C I A L  GEOLOGY FIELD STUDIES 1 



J A M E S  VINNELL. h t a n a ~ e r  

J O H N  G. PAYNE. Ph. D. Geologist 

P.O. BOX 39 
8887 N A S H  STREET 

FORT L A N G L E Y .  B.C. 
V O X  1JO 

P H O N E  (604) 888-1  323 

Polished Thin Sections: 

Sample No. 25655, 714: quartz-muscovite schist with variable amounts 
of pyrite. We1 1 banded; derived from a banded pyritic rock. 

Sample No. 25710: pyritic quartz-chlorite-muscovite schist. Much 
limonite after pyrite. Well banded. Appears to have been a 
cherty rock originally (tuffaceous pyritic chert?) 

Sample No. 25685, 698, 706: quartz-muscovite schist with abundant 
limonite after primary pyrite. Trace amount of galena and 
sphalerite. 

Sample No. 25688: quartz-chlorite-muscovite schist with abundant 
limonite after pyrite. 

Sample No. 25686: mainly 1 imonite and sulfides (pyrite, chalcopy'rite, 
qalena, sphalerite, and covellite). Covellite is present as a - , . 
supergene sulfide enrichment. 

Sample No. 25641: metamorphosed medium-grained maf 
composition igneous rock. 

ic to intermediate 

If you have further questions concerning these specimens, please 
contact me at 228-2804. 

q"yu$Q& 
J.  . Mortensen 
~anYcouver Pet rograph i cs 



Sample No. 25635 

mode : q u a r t z  
rnuscovi t e  
opaques 

The r o c k  i s  a  carbonaceous q u a r t z - m u s c o v i t e  p h y l l i t e .  I t  
c o n s i s t s  o f  v e r y  f i n e l y  r e c r y s t a l l i z e d  q u a r t z  w i t h  abundant 
s c h i s t o s e  m u s c o v i t e - r i c h  bands.  A vague c o m p o s i t i o n a l  l a y e r i n g ,  
d e f i n e d  by r e l a t i v e  amounts o f  q u a r t z ,  muscov i te ,  and opaque m i n e r a l s ,  
i s  p r e s e n t  i n  t h e  r o c k ,  p a r a l l e l  t o  t h e  main  f o l i a t i o n .  The opaques 
a r e  f i n e - g r a i n e d  carbonaceous m a t e r i a l .  

The e a r l y  f o l i a t i o n  i s  deformed i n t o  m i c r o l i t h o n  s t r u c t u r e s  
r e l a t e d  t o  two d i s t i n c t  c r e n u l a t i o n  c leavages  t h a t  c u t  t h e  e a r l y  
f a b r i c  a t  a  h i g h  a n g l e .  



S a m ~ l e  No. 28637 

mode : q u a r t z  
c h l o r i t e  
c a r b o n a t e  
muscov i  t e  
p l a g i o c l a s e  
1 imon i t e  
opaques 

The r o c k  i s  a  f i n e - g r a i n e d  q u a r t z - c h l o r i t e - c a r b o n a t e - m u s c o v i t e  
s c h i s t .  There  i s  a  w e l l - d e v e l o p e d  c o m p o s i t i o n a l  l a y e r i n g  on  a 
s c a l e  o f  2 t o  10 rnrn t h a t  p a r a l l e l s  t h e  metamorphic f o l i a t i o n  d e f i n e d  
by c h l o r i t e  and m u s c o v i t e  a l i g n m e n t .  Most o f  t h e  r o c k  c o n s i s t s  o f  
a  f i n e - g r a i n e d  mass o f  f e l t e d  c h l o r i t e  and m i n o r  m u s c o v i t e ,  p l u s  
ca rbona te  and s c a t t e r e d  q u a r t z  g r a i n s .  T h i s  m a t e r i a l  i s  t r a v e r s e d  
by bands o f  r e c r y s t a l  1 i z e d  q u a r t z  and p l a g i o c l a s e  (a1 b i  t e )  w i t h  
m ino r  muscov i te .  

L i m o n i t e  o c c u r s  t h r o u g h o u t  t h e  s e c t i o n ,  a l o n g  g r a i n  b o u n d a r i e s  
and as i r r e g u l a r  s t r u c t u r e l e s s  masses. I t  i s  commonly a s s o c i a t e d  
w i t h  opaque g r a i n s ,  a t  l e a s t  some o f  wh ich  a r e  p y r i t e ,  b u t  a l s o  
occu rs  s e p a r a t e  f r o m  t h e  opaques. 

The h i g h  c h l o r i t e  c o n t e n t  o f  t h e  r o c k  suggests  t h a t  i t  may be 
d e r i v e d  f r o m  a  v o l c a n i c  p a r e n t ,  o r  f rom a  sediment w i t h  a  s i g n i f i c a n t  
v o l c a n i c l a s t  i c  component. 



Sample No. 25639 

mode : a c t  i no1 i t e  40-45% 
ep i do te  40-45% 
c h l o r i t e  6-8% 
sphene 2-3% 
hornb 1 ende 1-2% 
q u a r t z  1-2% 
a p a t i t e  t race  
1 imoni t e  t r a c e  
z i rcon  t r a c e  
opaques t r a c e  

The r o c k  i s  a  ve r y  s t r o n g l y  a l t e r e d ,  medium-grained equ ig ranu la r  
igneous rock .  The o n l y  r e l i c t  m ine ra l s  p resen t  a r e  p a l e  brown p l eo -  
c h r o i c  hornb lende  and r a r e  a p a t i t e  p r i sms.  The remainder o f  t h e  
specimen c o n s i s t s  o f  rough ly  a l i g n e d  p a l e  green,  s l i g h t l y  p l e o c h r o i c  
a c t i n o l i t e  w i t h  m inor  i n t e rg rown  c h l o r i t e ,  and f i n e l y  c r y s t a l l i n e  
masses o f  e p i d o t e  and minor  qua r t z .  Pr imary hornb lendes a r e  ove r -  
grown and p a r t l y  rep laced  by a c t i n o l i t e .  The e p i d o t e  masses appear 
t o  be pseudomorphing p r ima ry  p l a g i o c l a s e .  Sphene occurs  as i r r e g u l a r  
masses t o  2 mm i n  d iameter  t h a t  commonly su r round  opaque m ine ra l s .  
The opaques a r e  p robab ly  p r ima ry  i l m e n i t e ,  and t h e  sphene i s  an 
a l t e r a t i o n  o f  i t .  Rare p l e o c h r o i c  ha los  a r e  v i s i b l e  i n  some o f  t h e  
a c t i n o l i t e  around ve ry  smal l  i r r e g u l a r  h i g h  r e l i e f  g r a i n s  t h a t  a r e  
p robab l y  z i r c o n .  

The specimen o r i g i n a t e d  as an i n t e r m e d i a t e  o r  m a f i c  medium- 
g r a i n e d  igneous rock ,  p robab ly  a  hornb lende d i o r i t e .  I t  has been 
metamorphosed a t  m i d d l e  g reensch i s t  f a c i e s .  



Sample No. 25640 

mode : q u a r t z  
muscov i t e  
1 imon i t e  
p l a g i o c l a s e  
opaques 

6O-65% 
30-35% 

2-3% 
t r a c e  

1-2% 

The r o c k  i s  a q u a r t z - m u s c o v i t e  s q h i s t .  Compos i t i ona l  l a y e r i n g  
on a  s c a l e  o f  1 t o  2 mm i s  pronounced ( d e f i n e d  by  r e l a t i v e  p r o p o r t i o n s  
o f  q u a r t z  and muscov i te )  w i t h  a  we1 l - d e v e l o p e d  metamorph ic  f o l  i a t  i o n  
p a r a l l e l  t o  i t .  A second c r e n u l a t i o n  c l e a v a g e  i s  v i s i b l e  a t  a  h i g h  
a n g l e  t o  t h e  l a y e r i n g .  

The m a j o r i t y  o f  t h e  r o c k  c o n s i s t s  o f  v e r y  f i n e l y - r e c r y s t a l l i z e d  
q u a r t z ,  commonly w i t h  m u s c o v i t e  a l o n g  g r a i n  boundar ies ,  i n t e r b a n d e d  
w i t h  l i m o n i t e - s t a i n e d  m u s c o v i t e  s c h i s t .  Anhedra l ,  s t r o n g l y  s t r a i n e d  
q u a r t z  g r a i n s  t o  3 mrn i n  d i a m e t e r  o c c u r  t h r o u g h o u t  t h e  q u a r t z - r i c h  
bands, and make up r o u g h l y  15% o f  t h e  r o c k .  The g r a i n s  show 
i n c i p i e n t  r e c r y s t a l l i z a t i o n  l o c a l l y  a l o n g  t h e i r  b o r d e r s .  

L i m o n i t e  occu rs  as i r r e g u l a r  masses, and a l s o  as p a r t i a l  
rep lacements  o f  euhedra l  p y r i t e  g r a i n s  and g r a i n  agg rega tes  t o  
3 mrn i n  d i a m e t e r .  

The r o c k  appears t o  be d e r i v e d  f r o m  a  q u a r t z  g r i t ,  a l t h o u g h  i n  
v i e w  o f  i t s  b u l k  c o m p o s i t i o n  and t h e  r e c r y s t a l l i z e d  n a t u r e  o f  t h e  
q u a r t z  eyes, a  f e l s i c  v o l c a n i c  p r o t o l i t h  i s  n o t  i m p o s s i b l e .  



Sample No. 25641 

mode : c h l o r i t e  
s t i l pnome lane  
sphene 
a p a t i t e  
q u a r t z  
1  imoni t e  
ep i do te  
muscovi t e  
opaques - i l r n e n i t e  

c h a l c o p y r i t e  
p y r i t e  
hemat i t e  ( ? )  

25-30% 
25-30% 
12-15% 

4 -5% 
4-5% 
4 - 5 %  
2-3% 

1  % 
12-15% 

2-3% 
1  % 

t r a c e  

The rock c o n s i s t s  m a i n l y  o f  a  f e l t e d  mass o f  p l e o c h r o i c  green 
c h l o r i t e  and brown s t i l pnome lane  w i t h  i r r e g u l a r  patches o f  r e c r y s t a l -  
l i z e d  qua r t z  and s c a t t e r e d  g r a i n s  o f  ep i do te ,  muscov i te ,  and l i m o n i t e .  
I n  t h i s  a r e  se t  f r a c t u r e d  euhedra l  c r y s t a l s  o f  a p a t i t e  t o  3 rnm i n  
l eng th ,  and corroded,  e l o n g a t e ,  commonly bent  i l m e n i t e  l a t h s  t o  
4 mm i n  l eng th .  There i s  a  vague compos i t i ona l  l a y e r i n g  i n  t he  
sec t i on ,  de f i ned  by t h e  abundance o f  i l r nen i t e .  I n  t he  i l m e n i t e -  
r i c h  bands (up t o  30% i l r n e n i t e )  t h e  l a t h s  a r e  rough ly  a l i gned ;  i n  
t h e  remainder o f  t h e  s e c t i o n  t h e  l a t h s  a r e  randomly o r i e n t e d .  
A narrow r i m  o f  leucoxene sur rounds  each i l r nen i t e  g r a i n  as an a l t e r a t i o n  
p roduc t .  

Cha l copy r i t e  occurs  as i r r e g u l a r  g r a i n s  and s c a t t e r e d  g r a i n  
aggregates t o  0.3 mm i n  d i ame te r . t h roughou t  t h e  rock .  I t  a l s o  
occurs  as ve ry  f i n e l y - d i s s e m i n a t e d  g r a i n s  i n  t h e  leucoxene r ims 
on some of  t he  i l m e n i t e  g r a i n s .  I r r e g u l a r  c l u s t e r s  o f  f i n e  p y r i t e  
g r a i n s  t o  0.4 mm i n  d iamete r  a r e  p resen t  throughout  t he  s e c t i o n .  
These occur  w i t h i n  masses o f  l i m o n i t e ,  which presumably represen t  
pseudomorphs a f t e r  p a r t i a l l y  o r  w h o l l y  a l t e r e d  s i n g l e  p y r i t e  g r a i n s .  

The o r i g i n  o f  t he  r o c k  i s  u n c e r t a i n .  I t  i s  u n f o l i a t e d ,  b u t  
t h e  m ine ra l  assemblage i n d i c a t e s  t h a t  i t  has been r e c r y s t a l l i z e d  
a t  m idd le  g reensch i s t  f a c i e s .  Some o f  t he  c h l o r i t e  masses p rese rve  
subhedral  o u t l i n e s ,  i n d i c a t i n g  t h a t  they a r e  pseudomorphing p r ima ry  
o l i v i n e .  I t  i s  p robab l y  t a h t  t h e  sample was o r i g i n a l l y  a  medium- 
g ra i ned  igneous rock .  The abundance o f  i l m e n i t e  and i t s  apparent  
a l ignment  remains p r o b l e m a t i c a l .  The rock  was metamorphosed a t  
g reensch i s t  f a c i e s .  The o r i g i n  o f  t h e  s u l f i d e s ,  whether p r ima ry  
o r  i n t r oduced  a t  some l a t e r  t ime ,  i s  u n c e r t a i n .  



Sample No. 25659 

mode: q u a r t z  
muscov i t e  
1 i m o n i t e  
c h l o r i  t e  
opaques 

75-80% 
20-25% 

1 % 
t r a c e  

2-3% 

The r o c k  i s  a  v e r y  s t r o n g l y  f o l i a t e d  carbonaceous q u a r t z -  
muscov i te  s c h i s t .  I t  c o n s i s t s  p r i m a r i l y  o f  f i n e l y  r e c r y s t a l l i z e d  
q u a r t z  w i t h  s c a t t e r e d  a l i g n e d  m u s c o v i t e  f l a k e s  and na r row d i s c o n t -  
inuous bands o f  f i n e - g r a i n e d  m u s c o v i t e .  Average g r a i n  s i z e  o f  t h e  
q u a r t z  i s  abou t  0 .1  mm. E l o n g a t e  l a t h s  and i r r e g u l a r  g r a i n  a g g r e g a t e s  
o f  opaque m i n e r a l s  ( m a i n l y  carbonaceous m a t e r i a l )  t o  1 mm i n  l e n g t h  
occu r  i n  q u a r t z - r i c h  bands,  commonly a s s o c i a t e d  w i t h  f i n e  a n h e d r a l  
g r a i n s  o f  l i m o n i t e .  

A weak c r e n u l a t i o n  c l e a v a g e  c u t s  t h e  c o m p o s i t i o n a l  l a y e r i n g  
and e a r l y - f o r m e d  f a b r i c  a t  a  l ow  a n g l e  ( l e s s  than  10 degrees )  and 
l o c a l l y  deforms t h e  m u s c o v i t e  bands i n t o  m i c r o l i t h o n  s t r u c t u r e s .  

The r o c k  o r i g i n a t e d  as  a  carbonaceous sed iment .  



Sample No. 25664 

mode : - quartz 
muscovi te 
K-fel dspar 
chlorite 
sphene 
l imoni te 
opaques 

65-70% 
l5-2O% 
4-5% 
4-5% 

1 % 
trace 
1-2% 

The rock is a very fine-grained quartz-feldspar-muscovite-chlorite 
phyllite with abundant quartz and plagioclase eyes. The quartz eyes 
are 0.1 to 2 mm in diameter, and are typically rounded to sub-rounded. 
They are strongly strained, and show incipient recrystallization 
along their borders. The plagiocalse is albite, and forms stubby 
anhedral to subhedral grains to 1 mm in diameter that are strongly 
sericitized. Fine-grained elongate intergrowths of sphene and 
opaques to 1 mm in length occur throughout the section. These are 
alteration products of primary ilmenite laths. 

The groundmass of the rock consists of a very fine-grained 
schistose mass of quartz, K-feldspar, chlorite, and limonite. 
Chlorite also occurs as elongate fine-grained, felted masses that 
are probably a1 terat ion of coarse-grained primary maf ic minerals. 
The foliation defined by alignment of mica and chlorite flakes 
wraps around the quartz and feldspar eyes. Only one foliation is 
present in the section. 

The protolith for the sample is felsic volcanic (qaartz-feldspar- 
maf ic(?) porphyry) or possibly a crystal tuff. 



Sample No. 25665 

mode: q u a r t z  
muscov i t e  
1 imon i  t e  
p y r i t e  

The r o c k  i s  a  p y r i t i c ,  f i n e - g r a i n e d  q u a r t z - m u s c o v i t e  s c h i s t .  
I t  d i s p l a y s  a  ~ r o n o u n c e d  compos i t i o n a l  l a y e r i n g  ( d e f i n e d  by  t h e  
r e l a t i v e  abundance of q u a r t z  and muscovi  t e )  , w i t h  a  we1 1 -deve loped  
metamorphic f o l i a t i o n  p a r a l l e l  t o  i t  ( d e f i n e d  by  t h e  a l i g n m e n t  o f  
mica) The q u a r t z  i s  w h o l l y  r e c r y s t a l l i z e d  w i t h  an ave rage  g r a i n  
s i z e  o f  0 .1-0 .2  mm. M u s c o v i t e  o c c u r s  as nar row,  v e r y  e l o n g a t e  
b lades t o  0 .4  mm l o n g .  L i m o n i t e  i s  p r e s e n t  a l o n g  g r a i n  b o u n d a r i e s ,  
p a r t i c u l a r l y  i n  t h e  m i c a - r i c h  bands. 

The o n l y  opaque m i n e r a l  p r e s e n t  i s  p y r i t e .  I t  o c c u r s  as  euhedra l  
g r a i j s  and g r a i n  a g g r e g a t e s  t o  2  rnm i n  d i a m e t e r .  I t  t e n d s  t o  be 
c o n c e n t r a t e d  i n  i n d i v i d u a l  bands, b u t  i s  d i s t r i b u t e d  r a t h e r  e r r a t i c a l l y  
i n  t h e  bands, n e v e r  mak ing up more t h a n  20% o f  any s i n g l e  band. 

The c o m p o s i t i o n a l  l a y e r i n g  and ma in  f o l i a t i o n  a r e  s t r o n g l y  
deformed by  a  l a t e r  c r e n u l a t i o n  c l e a v a g e  t h a t  i s  deve loped  a t  a  
h i g h  a n g l e  t o  t h e  e a r l y  f a b r i c .  No new g r o w t h  o f  m i n e r a l s  i s  
a s s o c i a t e d  w i t h  t h e  c r e n u l a t i o n  c leavage .  



Sam~le No. 25672 

mode: chlorite 
rnuscovi te 
quartz 
1 irnonite 
opaques 

The rock is a strongly altered fine-grained chlorite-muscovite- 
quartz phyllite. There is a vague compositional layering on a 
scale of 1 - 2 mrn, defined by relative proporations of chlorite 
and limonite. The specimen consists mainly of a fine-grained, 
b~eakly schistose, felted mass of brownish chlorite and muscovite 
with scattered grains of partly recrystallized quartz. Limonite 
occurs as scattered irregular masses throughout the rock, presumably 
as an alteration of fine-grained pyrite. It also occurs as rims 
on euhedral pyrite porphyroblasts to 0.5 mrn in diameter. 

The composition of the rock suggests derivation from a volcanic 
or volcaniclastic protolith. 



1s 
Sample No 256% 

/ 

mode : q u a r t z  
opaques 
muscovi t e  

The r o c k  i s  a v e r y  comp lex l y  deformed, f i n e - g r a i n e d ,  carbonaceous,  
micaceous q u a r t z i t e .  There i s  a vague c o m p o s i t i o n a l  l a y e r i n g  
v i s i b l e  i n  hand sample, b u t  i n  t h i n  s e c t i o n  t h i s  i s  seen t o  be t h e  
n e t  r e s u l t  o f  i n t e n s e  d e f o r m a t i o n  o f  what  may have been p r i m a r y  
l a y e r i n g .  The deformed l a y e r i n g  i s  between q u a r t z - r i c h  bands and 
carbonaceous bands. The q u a r t z - r i c h  bands a r e  v e r y  f i n e l y  r e c r y s t a l -  
1 i zed (average g r a i n  s i z e  l e s s  t h a n  0.1 mm) and f i n e  m u s c o v i t e  f l a k e s  
commonly o c c u r  a l o n g  g r a i n  b o u n d a r i e s .  

The n a t u r e  o f  t h e  d e f o r m a t i o n  i s  u n c e r t a i n .  L i t h o n  s t r u c t u r e s  
a r e  l o c a l l y  deve loped t h a t  wou ld  sugges t  t h a t  t h e  most pronounced 
c o m p o s i t i o n a l  l a y e r i n g  i n  t h e  r o c k  ( p a r a l l e l  t o  t h e  l e n g t h  o f  t h e  
s e c t  i o n )  i s  a second-phase deformat  i o n  f a b r i c .  A1 so, muscovi  t e  
f l a k e s  a r e  l o c a l l y  ben t  around t h e s e  l i t h o n  s t r u c t u r e s .  I t  appears  
t h a t  t h e  r o c k  was r e l a t i v e l y  i ncompe ten t  due t o  t h e  abundant ca rbon-  
aceous m a t e r i a l ,  and t h e  super imposed d e f o r m a t i o n  e v e n t s  produced 
t h e  complex p a t t e r n s  seen i n  t h e  s e c t i o n .  

The r o c k  o r i g i n a t e d  as a h i g h l y  carbonaceous q u a r t z o s e  sed iment ,  
e i t h e r  as a s i l t s t o n e  o r  an impure c h e r t .  



S a m ~ l e  No. 25676 

mode : q u a r t z  
m u s c o v i t e  
c h l o r i t e  
l imon i t e  
opaques 

65-70% 
30-35% 

t r a c e  
t r a c e  

1 % 

The r o c k  i s  a  v e r y  s t r o n g l y  f o l i a t e d  f i n e - g r a i n e d  q u a r t z -  
m u s c o v i t e  s c h i s t .  I t  c o n s i s t s  o f  v e r y  f i n e l y  r e c r y s t a l l i z e d  
q u a r t z  w i t h  d i s c o n t i n u o u s  f i n e - g r a i n e d  i n t e r b a n d s  t o  1 mm t h i c k  
o f  a l i g n e d  muscov i te  f l a k e s .  T r a c e  amounts o f  l i m o n i t e  o c c u r s  as  
s c a t t e r e d  g r a i n s  t h r o u g h o u t  t h e  r o c k .  Some o f  t hese  show e u h e d r a l  
o u t l i n e s ,  and a r e  pseudomorphs a f t e r  p r i m a r y  p y r i t e .  Euhedral  
p y r i t e  g r a i n s  t o  1 mm i n  d i a m e t e r  a r e  a l s o  p r e s e n t .  These g r a i n s  
commonly d i s p l a y  na r row q u a r t z  (and r a r e  c h l o r i t e )  p r e s s u r e  shadows. 

The r o c k  o r i g i n a t e d  e i t h e r  as a  f e l s i c  v o l c a n i c  o r  v o l c a n i -  
c l a s t i c  o r  as a  sed iment  w i t h  a  v o l c a n i c  component. 



25681 : Massive sulfide in quartz-muscovi t e  sch i s t  

This rock i s  dominated by a  strongly limonitized massive su l f ide ,  
composed of pyri te ,  chalcopyrite ( partly weathered t o  cove11 i t e  ) ,  and 
minor galena and sphaler i te .  The s i l i c a t e  matrix i s  less  abundant. I t  
i s  a  quartz-muscovite schis t  with a  very strong schis tos i ty  which i s  i t s e l f  
i soc l ina l ly  folded on thin section scale. Quartz occurs in subpolygonal 
lensoid segregations; in one instance individual quartz grains are 
f la t tened parallel  t o  the F2 axial plane of a  minor fold. 

The relationship between the massive su l f ide  and i t s  host rock i s  
complex. Cross-cutting/replacement textures are  evident : the massive sulfide 
i so la tes  fragments of sch i s t ,  which are not rotated and s t i l l  exhibit  
continuity with each other. In one area, su l f ide  s t r ingers  occur along the 
F sch is tos i ty  and are ,  apparently, folded along with i t .  I n  another instance 
massive su l f ide  has migrated into the nose of an F2 fold,  where i t  f i l l s  
shears between t ight ly  appressed, probably rootless isoclines.  Thus, although 
the massive sulf ide was mobilized into textural se t t ings  that  indicate i t  
t o  be l a t e r  than the host rock, i t  i s  n o t  in a  fracture-controlled, vein 
environment. The textures could be explained by remobilization of primary 
sulf ides  during strong deformation. 

Mode 

5 5% 
15 

6 
4 
.5 

t r 
15 
5 

_JCqUmUy .of 

: 

cove1 1  i  t e  
sphaleri  t e  
galena 
muscovite 
quartz 

Limonite forms extensive .reflective t o  earthy pseudomorphs a f t e r  sulf ides ,  and 
s t a ins  the schis t .  I t  may contain a  variety of secondary products indistinguishable 
opt ical ly .  

Pyrite forms spongey cubes surrounded by limonite. 

Chalcopyrite blobs range up to  .5  mm across, both i n t e r s t i t i a l  t o  and enclosed 
in pyrite.  

Bright blue covel l i te  i s  intergrown with limonite. I t s  abundance varies strongly 



from place to  place in the massive sulf ide,  perhaps in response t o  original 
chalcopyrite concentrations. 

Small sphaler i te  grains were seen next t o  chalcopyrite and also enclosed in 
pyri t e  grains . 
A few galena grains are enclosed in e i ther  sphaleri t e  or pyrite.  The largest  
i s  . I  mm in diameter; the average i s  .O1 mm. 

noses Muscovite forms masses of strongly oriented plates which wrap around the 
of the second-phase isoclines. A transposed schis tos i ty  along F p  i s  not 
evident, although the massive sulf ide obscures much of the s i l i c a t e  fabr ic .  

id Quartz shows s t r i c t l y  metamorphic, not vein textures.  I t  occurs in lenso 
segregations within the muscovite schis tosi ty .  



Sample No. 2 5 6 8 g Y  

mode: q u a r t z  
muscov i t e  
1 imoni  t e  
opaques - s p h a l e r i t e  

ga 1 ena 

45-50% 
50-55% 

1-2% 
t r a c e  
t r a c e  

The r o c k  i s  a  d o u b l y - f o l i a t e d  q u a r t z - m u s c o v i t e  s c h i s t .  
Compos i t i ona l  l a y e r i n g  on a  s c a l e  o f  0 .1-1 .0  cm i s  w e l l - d e v e l o p e d ,  
and i s  d e f i n e d  by g r a d a t i o n s  between q u a r t z - r i c h  and m u s c o v i t e -  
r i c h  r o c k .  The main  f o l i a t i o n  i s  p a r a l l e l  t o  c o m p o s i t i o n a l  l a y e r i n g .  
A second, weak, c r e n u l a t i o n  c l e a v a g e  produces s m a l l  l i t h o n  s t r u c t u r e s  
t h a t  de fo rm t h e  e a r l y  micas and t h e  c o m p o s i t i o n a l  l a y e r i n g .  The 
q u a r t z - r i c h  bands a r e  c o m p l e t e l y  r e c r y s t a l l i z e d ,  and f i n e ,  random1 
o r i e n t e d  m u s c o v i t e  f l a k e s  a r e  commonly p r e s e n t  a l o n g  g r a i n  boundar 

L i m o n i t e  o c c u r s  as f i n e l y - d i s s e m i n a t e d ,  i r r e g u l a r  masses s c a t  
t h r o u g h o u t  t h e  r o c k ,  and a l o n g  c l e a v a g e s  and f r a c t u r e  s u r f a c e s .  

Traces o f  s p h a l e r i t e  and g a l e n a  o c c u r  as  f i n e  a n h e d r a l  g r a i n s  
i n  a  na r row undeformed q u a r t z  s t r i n g e r  t h a t  t r a v e r s e s  t h e  s e c t i o n .  

Y - 
I es.  
t e r e d  



Sample No. 25686 

mode : 1 imoni te 
quartz 
muscov i te 
opaques - pyrite 

cove1 1 ite 
cha 1 copy r i te 
ga 1 ena 
sphaleri te 

40-45% 
2-3% 
1-2% 

20-25% 
12-1 5% 
10-12% 
trace 
trace 

The rock consists mainly of sulfide minerals and alteration 
products of them. The non-opaques present are quartz, muscovite, 
and limonite. The quartz occurs as wholly recrystallized irregular 
masses to 1.5 mm in diameter, and as narrow corss-cutting stringers. 
The muscovite forms irregular masses of randomly oriented blades, 
generally associated with the quartz. Limonite makes up the matrix 
of the rock, occurring as structureless masses surrounding the 
sulfide and silicate grains. 

There is a vague compositional layering visible (on a scale 
of 0.2 -0.5 mm), defined by relative proportions of sulfide minerals 
present. Pyrite is the most abundant sulfide phase, occurring as 
partly corroded euhedral remnants within masses of structureless 
1 imoni te. Pyrite makes up as much as 40% (by volume) of the rock in 
the more pyrite-rich bands. The pyrite grains commonly contain 
small silicate inclusions, and have probably been recrystallized 
during metamorphism. 

Chalcopyrite occurs as large irregular masses that partly 
surround the pyrite, and as rare anhedral inclusions in some of the 
pyrite cubes. It forms an irregular intergrowth with sphalerite 
and galena in one very restricted portion of the section. Chalco- 
pyrite makes up about 30% of one band in the section. 

Covellite occurs throughout the section as narrow idiomorphic 
grains within the limonite. It tends to be concentrated in the 
more sulfide-rich bands, and is an alteration product of the chalco- 
pyrite, presumably formed at the same time as the limonite (possibly 
as a supergene enrichment zone) . 



Sample No. 25688 

mode : quartz 
muscovite 
chlorite 
1 imon i te 
opaques - py r i te 

sphalerite 

70-75% 
15-20% 
10-12% 

2 - 3 % 
1 % 

trace 

The rock is a fine-grained quartz-muscovite-chlorite schist. 
It consists mainly of completely recrystallized polygonal quartz, 
commonly with narrow muscovite flakes along grain boundaries. 
Average grai:n size of the quartz is 0.1-0.2 mm. A well-developed 
foliation is defined by wispy masses of aligned muscovite and pale 
green chlorite. A second crenulation cleavage cuts the rock at 
a very low angle to the early cleavage, and produces small lithon 
structures that are visible in some of the mica masses. 

Limonite occurs as finely disseminated irregular masses throughout 
the rock, and, less commonly, as pseudomorphs after euhedral pyrite 
grains to 0.2 mm in diameter. Corroded grains of relict pyrite 
are present within some of the limonite pseudomorphs. 

Irregular sphalerite grains occur within a narrow band of 
limonite that is sub-parallel to the main foliation. This band 
appears to be along a crenulation cleavage plane, and it is uncertain 
what the original relationship was between the pyrite and sphalerite. 



mode : q u a r t z  
muscovi t e  
1 imon i t e  
z i r c o n  
opaques - p y r i t e  

ga 1  ena 
s p h a l e r i  t e  

65-70% 
30-35% 

3 - 4% 
t r a c e  
t r a c e  
t r a c e  
t r a c e  

The r o c k  i s  a  d o u b l y - f o l i a t e d  q u a r t z - m u s c o v i t e  s c h i s t .  W e l l -  
deve loped  c o m p o s i t i o n a l  l a y e r i n g  i s  p r e s e n t ,  d e f i n e d  by  t h e  r e l a t i v e  
p r o p o r t i o n s  o f  q u a r t z  and m u s c o v i t e .  The dominant  f o l i a t i o n  o f  t h e  
r o c k ,  r e s u l t i n g  f r o m  t h e  a l i g n m e n t  o f  c o a r s e - g r a i n e d  muscov i te ,  p a r a l l e l s  
t h i s  l a y e r i n g .  The q u a r t z - r i c h  bands a r e  w h o l l y  r e c r y s t a l l i z e d ,  
w i t h  an average g r a i n  s i z e  o f  abou t  0 .1  mrn. F i n e  b l a d e s  o f  randomly-  
o r i e n t e d  m u s c o v i t e  a r e  common a l o n g  q u a r t z  g r a i n  b o u n d a r i e s .  
The m u s c o v i t e - r i c h  bands a r e  up t o  2 mrn w i d e .  A s i n g l e  subhedra l  
z i r c o n  g r a i n  i s  p r e s e n t  w i t h i n  one o f  t h e  m u s c o v i t e - r i c h  bands. 

L i m o n i t e  o c c u r s : a l o n g ~ g r ~ ' i n  b o u n d a r i e s  i n  t h e  m u s c o v i t e - r i c h  
bands,  and as  s c a t t e r e d  euhedra l  pseudomorphs a f t e r  p y r i t e .  Rare 
i r r e g u l a r  r e l i c t  p y r i t e  g r a i n s  up t o  0 .5  mm i n  d i a m e t e r  a r e  l o c a l l y  
p r e s e n t  w i t h  s t r u c t u r e l e s s  masses o f  l i m o n i t e .  Very  r a r e ,  s c a t t e r e d ,  
a n h e d r a l  g r a i n s  o f  s p h a l e r i t e  and g a l e n a  a l s o  o c c u r  i n  masses o f  
1  i rnon i te .  



Sample No. 25701 

mode : c a r b o n a t e  
q u a r t z  
muscov i t e  
K - f e l d s p a r  
1  imoni  t e  
opaques 

The r o c k  i s  a  s c h i s t o s e  impure  m a r b l e  ( c a l c i t e - q u a r t z - m u s c o v i t e  
s c h i s t ) .  I t  d i s p l a y s  a  pronounced compos i t i o n a l  l a y e r i n g  ( d e f i n e d  
by  r e l a t i v e  p r o p o r t i o n s  o f  c a r b o n a t e ,  q u a r t z ,  and m u s c o v i t e ) ,  and 
a  w e l l - d e v e l o p e d  metamorphic f o l i a t i o n  r e s u l t i n g  f rom a l i g n e d  m u s c o v i t e  
f l a k e s  t h a t  i s  p a r a l l e l  t o  t h e  l a y e r i n g .  

The specimen c o n s i s t s  p r e d o m i n a n t l y  o f  i r r e g u l a r  g r a i n s  o f  c a r b o n a t e  
(ave rage  g r a i n  s i z e  abou t  0.8 mm) w i t h  abundant a n h e d r a l  g r a i n s  and 
g r a i n  agg rega tes  o f  q u a r t z  and s c a t t e r e d  m u s c o v i t e  f l a k e s .  The 
q u a r t z  agg rega tes  a r e  commonly e l o n g a t e  p a r a l l e l  t o  c o m p o s i t i o n a l  
l a y e r i n g  i n  t h e  rock .  The amount o f  q u a r t z  p r e s e n t  v a r i e s  c o n s i d e r -  
a b l y  between bands, r a n g i n g  f rom 1 to  95%. M i n o r  amounts o f  K - f e l d s p a r  
o c c u r  as anhedra l  g r a i n s  w i t h i n  t h e  q u a r t z - r i c h  bands.  

The m a j o r i t y  o f  t h e  m u s c o v i t e  p r e s e n t  o c c u r s  as  o r i e n t e d  e l o n g a t e  
b l a d e s  t o  0.5 rnm i n  l e n g t h .  Very f i n e - g r a i n e d  m u s c o v i t e  i s  a l s o  
p r e s e n t  as  i r r e g u l a r  f e l t e d  masses w i t h i n  t h e  q u a r t z - r i c h  bands. 
These masses a r e  p r o b a b l y  a l t e r a t i o n  p r o d u c t s  o f  p r i m a r y  f e l d s p a r .  

L i m o n i t e  o c c u r s  as s c a t t e r e d  f i n e  g r a i n s  a l o n g  f o l i a t i o n  p lanes .  
S c a t t e r e d  euhedra l  p y r i t e  g r a i n s  t o  2 mm i n  d i a m e t e r  o c c u r  t h r o u g h o u t  
t h e  r o c k .  These a r e  p o s t - k i n e m a t i c  p o r p h y r o b l a s t s ;  t h e  f o l i a t i o n  i s  
n o t  deformed around them, and l o c a l l y  t r a i l s  o f  q u a r t z  g r a i n s  
c o n t i n u e  t h r o u g h  t h e  py r i  t e  cubes.  Ve ry  f i ne-g ra  i ned opaques ( p r o b a b l y  
carbonaceous m a t e r i a l )  a l s o  o c c u r  as  n a r r o w  f o l i a f o r m  w i s p s  and lenses .  



S a r n ~ l e  No. 25702 

mode: p l a g i o c l a s e  ( a l b i t e )  
1 i m o n i t e  
q u a r t z  (cha 1  cedony ) 
opaques ( p y r  i t e )  

The r o c k  c o n s i s t s  m a i n l y  o f  c o a r s e - g r a i n e d  a l b i t e ,  su r rounded  
by m i n o r  c h a l c e d o n y  and coarse,  c e l l u l a r  masses o f  l i m o n i t e .  
The p l a g i o c l a s e  g r a i n s  a r e  s t r o n g l y  s t r a i n e d  and a r e  l o c a l l y  
s h a t t e r e d .  The masses o f  l i m o n i t e  i n  most cases p r e s e r v e  r e l i c t  
c leavage  t r a c e s ,  i n d i c a t i n g  t h a t  i t  i s  an a l t e r a t i o n  o f  p r i m a r y  
s i d e r i t e .  Some o f  t h e  l i m o n i t e ,  however, c o n t a i n s  s m a l l  c o r r o d e d  
g r a i n s  o f  p y r i t e  t o  1 mm i n  d i a m e t e r .  I t  i s  t h e r e f o r e  p r o b a b l y  i n  
p a r t  an  a l t e r a t i o n  o f  p r i m a r y  p y r i t e .  

The r o c k  i s  d e r i v e d  f rom a  c o a r s e - g r a i n e d  f e l d s p a r - s i d e r i t e -  
p y r i t e  v e i n  assemblage.  



Sample No. 25706 

mode : limonite 
quartz 
muscov i te 
epi dote 
opaques - py r i te 

ga 1 ena 
sphaleri te 

85-90% 
8-10% 

2 - 3 %  
1-2% 

trace 
trace 
t race 

The rock consists mainly of limonite and displays a pronounced 
compositional banding, defined by interlayering of relatively quartz- 
rich and quartz-poor bands. The composition of individual bands 
ranges from 100% limonite to as much as 60% quartz. Banding is on 
a scale of 1 mm or less. 

Quartz is completely recrystallized to grains less than 0.1 mrn 
in diameter, with even finer-grained, randomly-oriented stubby 
muscovite flakes, and euhedral epidote grains. The section is 
cut by a quartz approximately 1.5 mm wide that is filled with 
relatively coarse-qrai ned quartz (average grain size 1 mm) with 
limonite along grain boundaries. The grain boundaries are sutured, 
and the grains are strongly strained, but not recrystallized. 

Trace amounts of anhedral pyrite, galena, and sphalerite 
occur within masses of limonite. 



Sam~le No. 25709 

mode : chlorite 
muscovi te 
quartz 
1 imonite 
opaques 

The rock is a carbonaceous chlorite-muscovite-quartz schist. 
It is compositionally homogeneous, and consists mainly of a strongly 
foliated mass of fine-grained chlorite and muscovite with scattered 
grains and grain aggregates of finely recrystallized quartz. Fine- 
grained carbonaceous material occurs in small masses o f  recrystallized 
quartz that are elongate parallel to the main foliation. Limonite 
occurs as irregular structureless masses to 0.5 mm in diameter, 
and as subhedral to euhedral pseudomorphs after primary pyrite. 

A second foliation is also visible in the section. It is a 
weak crenulation cleavage that cuts the earlier fabric at a high 
angle and deforms it into microlithon structures. 

The presence of carbonaceous material indicates that the rock 
originated as a sediment. Its composition, however, suggests that 
there was a substantial component of volcanic material in the proto- 
lith. 



Sample No. 25710 

mode : q u a r t z  
c h l o r i t e  
1 imon i  t e  
muscov i t e  
p y r i t e  

The r o c k  i s  an a l t e r e d ,  s l i g h t l y  p y r i t i c ,  f i n e - g r a i n e d  q u a r t z -  
c h l o r i t e - m u s c o v i t e  s c h i s t .  I t  c o n s i s t s  m a i n l y  o f  q u a r t z ,  c h l o r i t e ,  
and l i m o n i t e .  There  i s  a  v e r y  vague c o m p o s i t i o n a l  l a y e r i n g  v i s i b l e ,  
d e f i n e d  p a r t l y  by  v a r i a t i o n  i n  t h e  g r a i n  s i z e  o f  t h e  q u a r t z  between 
i n d i v i d u a l  bands. The v a r i a t i o n  i n  g r a i n  s i z e  i n  t h e  q u a r t z  i s  
r a t h e r  e r r a t i c a l l y  d i s t r i b u t e d  t h r o u g h o u t  t h e  s e c t i o n .  The c o a r s e r -  
g r a i n e d  p o r t i o n s  a r e  c o m p l e t e l y  r e c r y s t a l l i z e d ,  and have an ave rage  
g r a i n  s i z e  o f  0.1-0.2 mm, whereas t h e  f i n e r - g r a i n e d  p o r t i o n s  have a n  
average g r a i n  s i z e  o f  l e s s  t h a n  0.01 mrn. I t  appears  t h a t  t h e  r o c k  
s t a r t e d  o u t  v e r y  f i n e - g r a i n e d  ( p r o b a b l y  c h e r t y )  and i s  p a r t i a l l y  
r e c r y s t a l l i z e d .  The c h l o r i t e  forrnes s tubby ,  r a n d o m l y - o r i e n t e d  b l a d e s  
t o  about  0 .2  mm l o n g .  

L i m o n i t e  o c c u r s  a s  i r r e g u l a r  masses t h a t  l o c a l l y  make up as  
much as 40% o f  t h e  r o c k ,  and a l s o  as r e g u l a r  masses up t o  0 .5  rnm 
i n  d iamete r  w i t h  e u h e d r a l  ( c u b i c )  o u t l i n e s .  These a r e  pseudomorphs 
a f t e r  euhedra l  p y r i t e  p o r p h y r o b l a s t s .  P y r i t e  i s  s t i l l  p r e s e n t  a s  
p a r t l y  eroded r e l i c t s  w i t h i n  some o f  t h e  p y r i t e  masses. No o t h e r  
opaque m i n e r a l s  a r e  p r e s e n t  i n  t h e  s e c t i o n .  

A weak metamorph ic  f o l i a t i o n  ( d e f i n e d  by  a l i g n e d  m u s c o v i t e  
b l a d e s )  i s  deve loped p a r a l l e l  t o  t h e  c o m p o s i t i o n a l  l a y e r i n g .  T h i s  
e a r l y  f a b r i c  i s  deformed i n t o  an open f o l d  w i t h  a  wave leng th  o f  
abou t  5 cm i n  t h e  s e c t i o n .  No f a b r i c  a s s o c i a t e d  w i t h  t h e  f o l d  i s  
v i s i b l e .  



Sample No. 2571 2 

mode : q u a r t z  
c h l o r i t e  
muscovi  t e  
p l a g i o c l a s e  
1 imoni  t e  
opaques 

The r o c k  i s  a  f i n e - g r a i n e d ,  carbonaceous,  q u a r t z - c h l o r i t e -  
m u s c o v i t e  s c h i s t .  Compos i t i ona l  band ing  on a  s c a l e  f o  1  t o  4 mm 
i s  w e l l - d e v e l o p e d ,  d e f i n e d  by  r e l a t i v e  p r o p o r t i o n s  o f  q u a r t z ,  
c h l o r i t e ,  and m u s c o v i t e .  Bands o f  i n t e r g r o w n  p o l y g o n a l  q u a r t z  
w i t h  m i n o r  p l a g i o c l a s e  ( a l b i t e )  and randomly o r i e n t e d  m u s c o v i t e  
f l a k e s  a r e  s e p a r a t e d  by  bands o f  a l i g n e d  c h l o r i t e  and m u s c o v i t e  
w i t h  s u b o r d i n a t e  amounts o f  q u a r t z  and f i n e - g r a i n e d  opaques 
( p r o b a b l y  carbonaceous rnater i a l )  . The q u a r t z  g r a i n s  a r e  common1 y  
s t r a i n e d ,  and t w i n n i n g  i n  t h e  p l a g i o c l a s e  i s  b e n t .  A c l u s t e r  o f  
subhedra l  sphene g r a i n s  o c c u r s  w i t h i n  one q u a r t z - r i c h  band. 

L i m o n i t e  o c c u r s  as s c a t t e r e d  g r a i n s  t h r o u g h o u t  t h e  r o c k ,  
some o f  w h i c h  a r e  pseudomorphs a f t e r  p r i m a r y  p y r i t e  cubes.  

The r o c k  shows two metamorph ic  f o l i a t i o n s .  The m a j o r  and 
e a r l i e s t  f o l i a t i o n  i s  d e f i n e d  by  a l i g n m e n t  o f  m u s c o v i t e  and c h l o r i t e  
b l a d e s ,  and i s  p a r a l l e l  t o  c o m p o s i t i o n a l  l a y e r i n g .  The second 
f o l i a t i o n  i s  a  c r e n u l a t i o n  c leavage  t h a t  o c c u r s  a t  a  v e r y  low 
a n g l e  ( l e s s  t h a n  15 degrees)  t o  t h e  e a r l y  f a b r i c .  I t  deforms 
t h e  e a r l y  f a b r i c  and c o m p o s i t i o n a l  l a y e r i n g ,  b u t  i s  n o t  a s s o c i a t e d  
w i t h  any s i g n i f i c a n t  r e c r y s t a l l i z a t i o n ,  o t h e r  t h a n  i n c i p i e n t  p o l y -  
g o n i z a t i o n  o f  t h e  q u a r t z .  

The p resence  o f  carbonaceous m a t e r i a l  i n  t h e  r o c k  i n d i c a t e s  
t h a t  i t  had a  sed imen ta ry  p r o t o l i t h ,  and t h e  abundance o f  m u s c o v i t e  
and c h l o r i t e  may suggests  a  s i g n i f i c a n t  v o l c a n i c l a s t i c  component. 



Sample No. 25714 

mode : 1 imon i t e  
q u a r t z  
muscov i t e  
ep i do te  
p y r i t e  

70-75% 
20-25% 

2-3% 
1-2% 

t r a c e  

The specimen i s  wel l -banded on a  sca le  o f  1 -2  mm, w i t h  
t h e  band ing  d e f i n e d  b y , v a r i a t i o n s  i n  l i m o n i t e  c o n t e n t  ( f r om  
10-95% l i m o n i t e ) .  Most o f  the  rock  i s  s t r u c t u r e l e s s  l i m o n i t e  
w i t h  r a r e ,  anhedra l  , very  f i ne -g ra i ned  p y r i t e  g r a i n s  ( l e s s  than 
0.02 mm i n  d i ame te r ) .  The remainder o f  the r ock  i s a  f i n e - g r a i n e d ,  
w h o l l y  r e c r y s t a l l i z e d  mass o f  q u a r t z  w i t h  s tubby t o  e longa te ,  
r andom ly -o r i en ted  muscov i te  b lades t o  0.15 mm long ,  and a  s c a t t e r i n g  
o f  ex t r eme l y  f i n e - g r a i n e d  ep ido te .  

About 4-5% o f  t he  a r e a ' o f  the  s e c t i o n  c o n s i s t s  o f  ho l es  w i t h  
i d i o m o r p h i c  o u t l i n e s .  These a r e  a  boxwork a f t e r  p y r i t e  cubes t o  
1 mrn i n  d iamete r .  



APPENDIX B - UKHM 1966 REPORT O N  MARG TARGET 



P i s - c e  1 
Pocket 3, 
Tocket  2 
Poc1;e.i; 3 
Pocltcl; I; 
Poc!'iet 5 



&cT, I,bj?z and Hcg~i;3r?:.? C r ~ a r i - r l : ~  
a.70 grids viere csteh:!isl;eci over pe r t s  of %he claim groups 
sr,d tflese g ~ i d s  were p~ospec. ted asd soil- ~si'~1plrcl, A 2o-i;al 
of 9 t,rcncl~s^s irrere hlzsced over geochemded highs,  

A r e a  2 Soil smpLLng in A ~ e a  2 gave negative rcsulks. --- 

Jane G r m w  --.---..--- 

Prospecting revealed a ;lor-Cheast trending f a u l t  with broccia 
vrhich c?.sszyed 'Lraco Silver. Geoclzenicc-d anzlysis of  m c k  
saq l e s  d i d  no t  reveal  aay anomalous t i-cxk, IB is felt fAc.t 
"iEs ziloxaly does not reTlccl a vein s'c-rcct-i3e, 





on the 

HEATHER, JACK and MARG C/~ims 
PutPsrson Rmge - S i p e  Crsek 

.r 

4UGUST /966 
Stok/'ng Shoet /06D -1 

R E- Van Toss 



A ';hree-rmaz crew sp2n-i; Z.$ days XZnec~?ti;?ng, yocp2c'ci_r,g, ~ . i ? d  

soil ~ s m r ~ l i p g  227.7'3 l t n e  rci-;L!_es, F O ~ ~ G V T ~ X E  resv.2-'cs ?TC/G? SCJ:~.J- - - 
sanipling, a t?:ro-;can crew spcnb 16 days haad Ir;i;?.:cl;::.ng, 

Area 2 ,  'ire t h e  i ~ o ~ t l z ,  had l500 fee-c,' base!.3zr- tilt. ~ ~ c E s -  . . .  Ir;_zss were r u n  by c c q ~ a s s  ai?_c! sr,azlons z a r k n d  1 ~ 5 t h  seisz5-c 
t a p e .  

&uping - revealed all azs~mblaze of r o c k  types stTi!ii:2g in a 3&.liE 
d i r e c ' t i o n  wFZ3 an averEs:.e c l l j ~  02 1;):. sou&hcz&, 

rcscmble Chose i'oulrd 5.n t h o  Kcilo : . I L L 1  area, 



; .- :.,-f-~ggci$tc C O Z . ~ ~ : I ~ ~ ~ I ~ ~ I ~ F L ~ ~ ~  - .____LII_____- -- -.-_--.-.-- 
i.12.~ been fcrzed by i;hcz c 

Quar-i;zitz - 'j,'ypri.c~.?J.y b?_ue-grey t o  gi3z?/ c?r-d O C C U T ~ I E ~  i_l? .- 
bsds .f,-o~z a f2i.r feet to 3-0 feet, khick, Fol7 Chc r,!cs-i; pirrt 
ii; cons%st,s of :"?el1 fiefii3ed ba~cis coizk~S.:zbg abur,.ciail'c 
q u ~ ~ t z  s t~ ixge i - s  .mi tl-aczs of ry~ite, 

111 Area 1, a-i.n::: 51.1 m-iilg afio~iin:lour, rcsu3.t s i r o c ~  Mr. C . ilhcaLlcy ' s 
~ V - ~ V ~ J - '  of 1965 .i.icrc sanplcd on 25 f o o t  in; ;w-ga3.s  f o ~  closex* 
dcTiniJ~j.on, The :pcmzij. lde~ of gr id  %-;as s;z:~;f.ed - on LC3 E o ~ t  
in.i;c~vals 





Ir, the case of the Jack, Heakher a d  &I-g c l a k ~ s ,  in-torpre-Lation 
is 3 a s d  @ n r i l y  on the lead p lo t .  



> 

. . . I  . A. Jack G r o u . ~ ,  Arsa !io. 1 

najor anoxa?,y of Lnterest l i e 3  ac31;? ' c ~  ' d 5 V ,  Bxseliac to 
XoS, a leqkh of 2200 f t .  The lea6 ai>c.nialy 5s  reZlcc-Led by &he 

l l -  zinc,  bui; &GJ zTizc is ~siCespread,  he m r e  wi.clcsaread 
zinc ' to  *the east 32:d- 120-P'- , bheas% r a g  -ccf?ect g‘rapEilic -schis t .  

As $he aaornaly was ;.~ldes?;?ead it IVZS Lz-oss5ble -LO expcse F t  ZI?, 
cross section, %his being poss ib le  oaly by mcha.n?-cal mzms. 

T l ~ i a  portLon of I;ha snomaly lies ovej: and, l j~obtrbly ref3.cct;s 
surfrice dmz.-jnage; .it 5.s a l s o  co:i-ircidc?nt wF-th the L3amZt;: 'cc con- 
d o m e r ~ t c .  Trench aG= in the  szne zrca GLcI l 2 0 t  h5.C b ~ 6 i q 0 ~ k .  



frenches A,  B, C m d  il exposed graphi-bic schist, thin-bedded 
q u w t z i t e  and greenstone. .'a ijS1 break of rr?,ni~gc?nzse c,nd gouge 
was eq>osec! i n  'Lrench B, nrd  re turned an ass2y 02 t),64 oz,  AS/ 

a.  St~a . t ig raphy ,  e .gl graphi t i c  sch5s t  zpparei~t?-y c m r i e s  
high pci7cenk3ges of Pb, Zn aad Pe (ucte a l s o  1:ork by 
3 q - 1 ~  - G.S.C. B u l l e t l n  ~111. 

Area ?Joe 2 

Geochmical analysis 02 r o c k  smufes TI-on %he 5mcciiate area re- 
waled a low backgrouild. An average 07" %he san:pl.es LadScates 
Lead as 15 p,p,m. zrrd zTr_c as 53 2.p,rn,, wlrich is r i c h  h v e ~  
than thc Zanc asonsly. 

A sample j'rool t h e  r"au2-l; s-i;rikZng norkheast acd l y h g  just  south 
.. and v.r~s2ope from -i;he Jane a n o ~ l a l y  rap Gt4,, 000 pep .m. zinc  with 

GO vi3iblo ~5nei -a l .  Z"i is 301% t h a t  \.Chis ~?.i~onc?ly v;arj_.an.l;s no 
I L 2 r t l m ~  izves-i;lg:iCion ( see U . K , I1 .X. not ~ E I  oil p;cochcmical i i~ker-  
protation, Jack Clnbns) . - 



Two inen spent  18 days hand frenching the l a t t e r  par t  of h l y  
a d  early September. Uine t renches were dug for n t o t a l  o f  
255 cue yds. as follo?rs: 

Trench _- - 

Tlie above viork h a s  beex recorded at the i4ay.0 fGining 2ecordcrss 
Office as 265 cu-  yds.  by drilling ;md bles%ing st $25,00 per  
cu-yd. 1- $6,625.00 or 66 claim years. 

prcsegt. 5t,atus of Jack. ?:Tm?; and Heather C m  - 
St,aked 
CII_ 

Zxp2.q Date C l a i m  1 J a ~  ___- I- - Gran?. TWO. 
--_I__- 

91k~73-81+077 2-&-65 5-6-70 Jack 1. to 
84599-84600 i,-S]-65 9-9-68 Jack 9 & 10 

. Aarg 1 to 6 8b629-84634 30-8-65 9-9-69 
]\~iarg 7 e~ 8 8463 5-84636 30-i?-65 9-9-68 
I.Ieathey I i ; ~  4 . 84637-&64o 1;-9-65 9-9-69 
Heather 5 .Ec 5 8,!+641-846&.2 4-9-65 9-9-68 



COST O F  PROGRIIi  

Food and Supplies 

includes gas =d oil 

Trenching 
Powder, caps, ?use, thermol i te  and 
t h e r n o l i t o  connectors 

1 prospector 180 hrs.  L $2.89 per hour 
v l u s  oasrtiiile 

Su~2ervlsLcn an6 OcfLce l?o& 
Plamllng and. &af@ing oL" work 
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SUMMARY 

A program o f  t r e n c h i n g  and geochemical  sampl ing was 

pcr formcd during I967 by Archer,  Catkra and Asssacfates Ltd. on 

p r o p e r t y  owned by Canadian S u p e r i o r  E x p l o r a t i o n  L td .  i n  t h e  ~ a y o  

D i s t r i c t ,  Yukon. The p r i m a r y  purpose  was t o  l o c a t e  t h e  s o u r c e  of 

e x t e n s i v e  l e a d  geochemical  anomal ies  found on t h e  p r o p e r t y  by 

s o i l  sampling i n  p r e v i o u s  y e a r s .  Th i s  sou rce  was found t o  be  

main ly  l e ad  r i c h  d i s s e m i n a t e d  p y r i t e  i n  t h e  c o u n t r y  r o c k s .  No 

ev idence  of o r e  m i n e r a l i z a t i o n ' w a s  found on t h e  c l a i m s  and no 

f u r t h e r  work i s  recommended. 
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INTRODUCTION 

This report describes a surface exploration program 

performed in I967 under the writer's s u p e r v i s i o n  on property 

owned by Canadian Superior Exploration Limited in the Mayo 

Mining District, Yukon Territory. Direct reference is made to 

maps and text of the October I966 report by R.E. VanTassell 

titled "Keno Project 1966, Canadian Superior Exploration 

Limited and United Keno Hill Mines Limited". 

PROPERTY 

The property consists of 24 unpatented contiguous 

claims situated about 31 air miles east of Elsa, Yukon Territory. 

The claims are registered at Mayo, Yukon Territory, as follows - 

Claim Name Grant No. Expiry Date 

Jack 1 - 8 84070 - 84077 April 5, I970 

Jack 9 - I0 84599 - 84600 September 9, I968 

Marg 1 - 6 84629 - 84634 September 9, I969 

Marg 7 - 8 84635 - 84636 September 9, I968 

.Heather I - 4 84637 - 84640 September 9, I969 

Heather 5 - 6 84641 - 84642 September 9, I968 

All work performed during I967 was done on the Jack 3 

and 4 and Marg 4 claims. 

I967 EXPLORATION PROGRAM 

Purpose 

The writer studied Mr. VanTassell's I966 report during 
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May I 9 6 7  and made an independent  i n t e r p r e t a t i o n  of t h e  f i e l d  d a t a ,  

On t h e  b a s i s  of  t h i s  e v a l u a t i o n  f u r t h e r  e x p l o r a t i o n  was recommen- 

ded with t h e  purpose  be ing  t o . -  

[I)  l o c a t e ?  by t r e n c h i n g ?  t h e  m i n e r a l i z a t i o n  r e s p o n s i b l e  

f o r  one o r  more of  t h e  s o i l  anomal ies  

C23 o b t a i n  f r e s h  specimens o f  m i n e r a l i z a t i o n  e i t h e r  i n  

p l a c e  o r  a s  f l o a t ,  t o  de t e rmine  s i l v e r  t o  l e a d  

r a t i o  

(3)  e v a l u a t e  t h e  s o i l  anomal ies  i n  t h e i r  r e l a t i o n s h i p  

t o  topography and g e o l o g i c a l  s e t t i n g .  

The r e a d e r  i s  r e f e r r e d  t o  t h e  June  I ,  I 9 6 7  r e p o r t  by t h e  

w r i t e r  t i t l e d  "Proposed E x p l o r a t i o n  Program, J ack  Claims,  P a t t e r s o n  

Range, Yukon T e r r i t o r y 1 '  f o r  d e t a i l s  o f  t h e  above mentioned i n t e r p r e -  

t a t i o n  of f i e l d  d a t a ,  recommended e x p l o r a t i o n  and proposed budget .  

. L o g i s t i c s  

A t h r e e  man crew c o n s i s t i n g  of  a  mine r ,  geochemist  and 

s t u d e n t  h e l p e r  were mobi l i zed  t o  Keno C i t y  by t r u c k  from Whitehorse 

and from t h e r e  t o  t h e  p r o p e r t y  by h e l i c o p t e r  on August 8 ,  1 9 6 7 .  

The w r i t e r  accompanied t h e  crew t o  t h e  p r o p e r t y  and s p e n t  a  f u l l  

day examining l o c a l  geology and s u r f a c e  c o n d i t i o n s .  The crew was 

equipped w i t h  an  A t l a s  Copco Cobra D r i l l ,  powder and f u s e  f o r  

t r e n c h i n g  pu rposes .  A p o r t a b l e  r ad io -phone  was s e t  up a t  base-  

camp f o r  communications t o  t h e  w r i t e r ' s  o f f i c e  i n  Whitehorse .  

On August 1 8 ,  t h e  w r i t e r  accompanied by M r .  C .  Wheatley, 

g e o l o g i s t  w i t h  Canadian S u p e r i o r ,  v i s i t e d  t h e  crew by h e l i c o p t e r  

from Mayo. The new t r e n c h e s  were examined and a  mutual  d e c i s i o n  
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t o  t e r m i n a t e  e x p l o r a t i o n  e f f o r t s  was made. The crew and camp 

equippment  were m o b i l i z e d  t o  Mayo w i t h  t h e  h e l i c o p t e r  on t h e  

e v e n i n g  o f  t h e  same day.  

Geology and Geomorphology 

The g e o l o g i c a l  s e t t i n g  i s  w e l l  i l l u s t r a t e d  and d e s c r i b e d  

i n  M r .  V a n ~ a s s e l l ' s  r e p o r t .  Rock u n i t s  a r e  s i m i l a r  t o ,  and i n  

r f a c t  i n d i s t i n g u i s h a b l e  rom, t h o s e  i n  t h e  Keno H i l l  d i s t r i c t .  A l l  

u n i t s  c o n t a i n  p y r i t e  a s  a n  a c c e s s a r y  m i n e r a l  w i t h  g r e a t e s t  concen-  

t r a t i o n  (up t o  5 % )  i n  t h e  g r a p h i t e  s c h i s t .  The g r a p h i t e  s c h i s t  and 

q u a r t z i t e s  shown on F i g u r e  I A  o f  M r .  V a n T a s s e l l r s  r e p o r t  t e n d  t o  

b l e n d  from one t o  a n o t h e r  a l o n g  s t r i k e  r a t h e r  t h a n  forming d i s t i n c t  

s e p a r a b l e  u n i t s .  The l i n e a m e n t s  shown on t h e  same f i g u r e  do n o t ,  

i n  t h e  w r i t e r ' s  o p i n i o n ,  e x i s t .  L ineaments  a c t u a l l y  o b s e r v e d  by 

t h e  w r i t e r  a r e  shown on F i g u r e  5 accompaning t h i s  r e p o r t .  

The p r o p e r t y  o c c u r s  i n  a  r e l a t i v e l l y  h e a v i l y  g l a c i a t e d  

t e r r a i n  as  opposed t o  t h e  u n g l a c i a t e d  c o n d i t i o n s  i n  t h e  Keno H i l l  

d i s t r i c t .  S igne  Creek,  which b i s e c t s  t h e  p r o p e r t y ,  o r i g i n a t e s  i n  

a c i r q u e  v a l l e y  immedia te ly  s o u t h  o f  t h e  camp shown on F i g u r e  5 .  

A t e r m i n a l  m o r r a i n e  formed by  t h e  A l p i n e  g l a c i e r  t h a t  once occup-  

i e d  t h i s  c i r q u e  forms t h e  s t e e p  h i l l  immedia te ly  mor th  o f  t h e  

camp on t h e  r i g h t  s i d e  o f  t h e  c r e e k .  T h e r e  a r e  no o t h e r  s i g n i f i -  

c a n t  g l a c i a l  d e p o s i t s  on t h e  p r o p e r t y .  

Outcrop i s  abundan t  e x c e p t  i n  t h e  m o r r a i n e  a r e a .  Over-  

burden  c o v e r  i s  t h i n  and i s  composed a l m o s t  e n t i r e l y  of  " i n  s i t u "  

f r a g m e n t s  of  c o u n t r y  r o c k  b r o k e n  and decomposed by f r o s t  a c t i o n  

a l o n g  t h e  bedding p l a n e s .  The q u a r t z i t e s  t e n d  t o  form r e s i s t a n t  
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outc ropping  r i d g e s  and t h e  s c h i s t o s e  rocks  t h i n l y  overburden 

covered d e p r e s s i o n s .  Veg*tat ion i s  s p a r c e  w i t h  b l a c k  spruce  and 

buck brush  s c a t t e r e d  on a  g e n e r a l l y  g r a s s y  s l o p e .  There has  been . 

i n s u f f i c i e n t  Zime s i n c e  g l a c i a t i o n  f o r  development of a  s o i l  

p r o f i l e .  

Trenching 

F i v e  t r e n c h e s  and one p i t  were excava t ed .  T h e i r  l o c a t i o n  

i s  shown on F i g u r e  5 and d e t a i l s  of each a r e  i l l u s t r a t e d  on F igu re  

I t o  4 t h a t  f o l l o w  i n  t h e  t e x t .  Trench H ,  K ,  L and P i t  J were dug 

t o  examine a  q u a r t z i t e - s c h i s t  c o n t a c t  t h a t  was geochemica l ly  

p o s i t i v e  and thought  t o  p o s s i b l y  r e p r e s e n t  a  f a u l t  c o n t a c t .  Trenches 

Y and N were c u t  a t  t h e  base  of t h e  t e r m i n a l  morra ine  t o  f u r t h e r  

s t udy  a  me ta l  p o s i t i v e  t r a n s p o r t e d  l i m e o n i t e  gos san .  The t o t a l  

volume of  m a t e r i a l  removed i n  a l l  t r e n c h e s  i s  e s t i m a t e d  a t  95  

cub ic  y a r d s .  

No ev idence  of v e i n - f a u l t s  o r  v e i n  o r  gangue m i n e r a l i z a -  

t i o n  was found i n  any of t h e  t r e n c h e s .  R e s i d u a l  overburden was 

panned i n  s e a r c h  of f ime p a r t i c l e s  of g a l e n a  o r  o t h e r  o r e  m i n e r a l s  

bu t  t h e  o n l y  s u l f i d e  found was p y r i t e .  R e s u l t s  o f  geochemical  
/ , . 

a n a l y s i s  of  samples from t h e  t r enches  i s  shown on F igu re  I t o  4 

and a r e  d i s c u s s e d  f u r t h e r  under t h e  heading o f  I n t e r p r e t a t i o n  

and Conc lus ions .  

Geochemistry 

A l l  samples were s e n t  t o  Chemex Labs L t d . ,  North Van- 

couver ,  where t h e y  were ana lysed  f o r  l e a d  and s i l v e r  by atomic 

a b s o r p t i o n  spec t rome t ry  o f  a ho t  n i t r i c - p e r c h l o r i c  a c i d  e x t r a c -  



TRENCH K.  

(facing north 1 

CROSS - SECTION TRENCH L. 
residual fill with quartzite boulders, 

highly frosf heaved. 

I 
7 - 08 

quartzite, leached, o9 
limonite s rain& limonils cemented 

quartzite 
sericite, graphite schist. 

SAMPLE No. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

overburden. 

LEAD (ppm)  

5850 

475 

1060 

4080 

5500 

5675 

4800 

1940 

3080 

limonife stoined 

graphite schist 

SILVER ( ppm) 

30 

2 

19 

33 

60 

2 1 

88 

5 

9 

DESCRIPTION. 

Rock somple, limonite 
stained quartzite 

Panning concentrate, 
overburden. 
Rock sample, leoched 
quartzite 
Soil sample 

Panning concentrate, 
overburden. 

Panning concwrtrate , 
overburden. 
Panning concentrate 
from bedrock schist. 

Panning concentrate 
from schlst fragments 

Panning concentrate, 
overburden 

NOTE: Trench K overoges 4 ft in width, total volume a b o u t ~ o y ? j ? ~ ~ e  quoHz/te and 

schists contain up to 5 % pyrite, 

Feet. 0 10 Feat 

FIGURE I 



TRENCH L. 
(facing west)  . 

residua/ t N ,  moinly schisf CROSS - SECTION TRENaY K 

r es~duol till, rnoinly quartn'te 

\ 
- 

5 
0 

bedrock thin- bedded quorln'te 

\quortn'le boulders, bcdrocl not reached 

SAMPLE No. LEAD (ppm) SILVER (ppm) DESCRIPTON 

I 1 4 4 0  17 Rnning concentrate, 
overburden 

2 2 4 0 0  7 Panning concentrate, 
werburden. 

3 3 9 4 0  62 Small fragment pure 
pyrite. 

4 1700 4 Panning concentrate, 
overburden . 

5 2 7 2 0  5 Panning concentrate, 
overburden. 

0 : Trench L. overages 4 f t .  in width, total vo/ume about /4yd.3 

'Feet. 0 6 10 Feet 
P 

FIGURE 2 



TRENCH . H. 
(looking west) 

residual till 

/ 

folded graphite schist, limonite stoined 11monite s tained sericitr schist 
-- - .- 

PIT J. 
(looking w e s t )  

SAMPLE No. LEAD (ppm) SILVER (ppm) DESCRIPTION 

I I 
2 4 0 0  7 Rock sample 

limonite stained 
graphite schist. 

* 

NOTE : - Trench H overage width 3ft, toto/ vo/ume about 4 yd.s 

- Pit J overage w/dt/, 7ft, total vo/ume about /oyd3 

Feet 0 K) Feet. e 
FIGURE 3 



TRENCH M. 
(looking west) 

TRENCH N. 

( looking west ) 

SAMPLE No. LEAD (ppm) SILVER (ppm) DESCRIPTION 

I 2 6 0 0  2 .  Al l  are panning 

2 2040 0.5 
concentrates of 

3 2440 I 

,4 . 685 0.5 overburden. 

N OTE : No bedrock found in either trench. Trench M. overages 6 ft. wide with total volume 

about ~ 7 ~ d ' o n d  Trench N werages 6 ft. wide with tot01 vo/ume about20yd3 

Feet 0 5 D Feet. - 
FIGURE 4 
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t i o n ,  F ive  o f  t h e  more anomalous samples were l a t e r  r ea s sayed  

geochemica l ly  f o r  go ld  b u t  r e t u r n e d  o n l y  background v a l u e s .  

S o i l  anomalies outlined by U , K , H , M ,  in I966 wars s p o t  

checked and I 1  rock  samples were t a k e n  over  t h e  a r e a  shown on 

F i g u r e  5 ,  S o i l  samples,  panning c o n c e n t r a t e  samples and rock  

samples were a l s o  t aken  from t h e  t r e n c h e s .  

INTERPRETATION AND CONCLUSIONS 

The s o i l  anomalies a r e  d i r e c t l y  r e l a t e d  t o  ground wate r  

seepage  and a r e  most i n t e n s e  where t h e  seepage i s  g r e a t e s t .  Th is  

i s  w e l l  i l l u s t r a t e d  on F igu re  5  where seepages  a r e  p l o t t e d  i n  r e - .  

t h e  s o i l  anomal ies ,  

Rocks i n  t h e  a r e a  a r e  geochemica l ly  p o s i t i v e  bo th  f o r  

s i l v e r .  Q u a r t z i t e  i n  Trench K a ssayed  5850 p.p.m. l e a d  and l e a d  and 

30  p.p.m. s i l v e r  whi le  g r a p h i t e  s c h i s t  assayed  h igh  a s  5880 p.p.m. 

l e a d  and 88 p.p.m. s i l v e r .  The s o u r c e  of  t h e  l e a d  and s i l v e r  i s  

p r i m a r i l y  t h e  d i ssemina ted  p y r i t e  i n  t h e  r o c k s .  Panning samples 

from a l l  t r e n c h e s  c o n s i s t e d  a lmos t  e n t i r e l y  of f i n e  c r y s t a l s  of 

p y r i t e  and a l l  r e t u r n e d  h i g h  a s s a y s  f o r  s i l v e r  and l e a d .  A smal l  

fragment of pure  p y r i t e  assayed  3940 p.p.m. l e a d  and 62 p.p.m. 

s i l v e r  o r  t h e  e q u i v a l e n t  of  .39% l e a d  and 1 .8  o z .  of s i l v e r / t o n .  

Lead r i c h  l i m o n i t e  gos sans  a r e  produced by decomposi t ion 

of t h e  p y r i t e  and t h e s e  gossans  a r e  most e x t e n s i v e  where ground 

w a t e r  p e r c o l a t i o n  occu r s .  The h i g h  l e a d  v a l u e s  i n  t h e  s o i l  anomal ies  

a r e  con ta ined  i n  bo th  l i m o n i t e  and r e s i d u a l  undercomposed p y r i t e .  

The s i l v e r  v a l u e s  a r e  g e n e r a l l y  low i n  t h e  l i m o n i t e  and h igh  i n  khe p y r i t ,  
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p r o b a b l y  b e c a u s e  s i l v e r  i s  more s o l u a b l e  t h a n  l e a d  and h a s  n o t  

been  p r e c i p i t a t e d  from t h e  ground w a t e r .  

C o n s i d e r i n g  t h e  v e r y  y o u t h f u l  c h a r a c t e r  o f  t h e  o v e r -  

b u r d e n  and t h e  i n t e n s e  mixing  by f r o s t  a c t i o n  i t  i s  i n c o n c e i v a b l e  

t h a t  m i n e r a l i z e d  v e i n  zones of any c o n s e q u e n c e  c o u l d  e x i s t  w i t h o u t  

showing l a r g e  q u a n t i t i e s  o f  f r e s h  f l o a t  on s u r f a c e .  Even i n  t h e  -. < ' 

much o l d e r  s o i l s  i n  Keno H i l l  f r e s h  v e i n  m i n e r a l i z a t i o n  can  be  

found  i n  abundance  i n  pann ing  c o n c e n t r a t e s  f rom t h e  o v e r b u r d e n .  

No f u r t h e r  work i s  j u s t i f i e d  on t h e  p r o p e r t y  and even 

t h e  minimal  e x p e n s e  of r e c o r d i n g  a s s e s s m e n t  on t h e  c l a i m s  i s  n o t  

recommended. 

A r c h e r ,  C a t h r o  an  



ARCHER, CATHRO 
AND ASSOOIATES LTD. 

CO?rTSULTING GEOLOGICAL E N G I N E E R S  

CASCA BUILDINQ, WHITEHORSE. Y.T. 6 6 7 - 4 1  1 3  BENTALL CENTRE. VANCOUVER. B.C. 6 8 8 - 3 0 2 2  O R  5 2 2 - 1 5 6 2  

770 ONE BENTALL CENTRE 
5 0 5  B U R R A R D  ST. 

VANCOUVER 1, B.C. 

December 2 8 ,  1967.  

CERTIFICATE 

I ,  Alan  R .  A r c h e r ,  w i t h  b u s i n e s s  a d d r e s s  i n  Vancouver ,  B r i t i s h  

Columbia,  and W h i t e h o r s e ,  Yukon T e r r i t o r y ,  and r e s i d e n t i a l  a d d r e s s  

i n  Sou th  Burnaby,  B r i t i s h  Columbia,  do  h e r e b y  d e c l a r e  t h a t :  

( I )  I  am a  c o n s u l t i n g  g e o l o g i c a l  e n g i n e e r .  

( 2 )  I am a  g r a d u a t e  of  t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia,  1957.  

( 3 )  I am a  r e g i s t e r e d  p r o f e s s i o n a l  e n g i n e e r  i n  t h e  Yukon T e r r i t o r y  

and  B r i t i s h  Columbia.  

( 4 )  From I957 t o  I966 I - w a s  engaged i n  min ing  and m i n e r a l  e x p l o r :  

a t i o n  a s  a  g e o l o g i c a l  e n g i n e e r  f o r  a  number o f  compan ies .  I 

was c h i e f  g e o l o g i s t  f o r  U n i t e d  Keno H i l l  Mines L t d .  when I 

r e t i r e d  i n  I 9 6 6  t o  p r a c t i c e  as  a  c o n s u l t i n g  g e o l o g i c a l  e n g i n e e r .  

(5)  I have  p e r s o n a l l y  s t u d i e d  a l l  maps and d a t a  r e f e r r e d  t o  i n  t h i s  

r e p o r t  and am t h o r o u g h l y  f a m i l i a r  w i t h  t h e  Keno H i l l  D i s t r i c t .  

(6)  I have  no  i n t e r e s t ,  n o r  do I e x p e c t  t o  r e c e i v e .  a n y ,  e i t h e r  

d i r e c t l y  o r  i n d i r e c t l y ,  i n  a n y  p r o p e r t i e s  o r  com 

r e f e r r e d  t o  i n  t h i s  r e p o r t .  

[h- 

A l a n  R .  A r c h e r ,  



A p r i l  1 8 ,  1969 

M r .  Ray DuJard in ,  
Canadian S u p e r i o r  E x p l o r a t i o n ,  
l l l l l l J e s t  H a s t i n g s  S t r e e t ,  
Vancouver 1, R . C .  

Dear M r .  DuJard in :  

E a r l i e r  i n  t h e  y e a r  I r e q u e s t e d  t h e  u s e  o f  some informa-  
t i o n  on your P a t t e r s o n  Range p r o p e r t y  f o r  my seminar  paper  
"S i lve r  D e p o s i t s  i n  Yukont1. I have s i n c e  f e l t  i t  more 
prudent  t o  r e f r a i n  from comment on t h i s  p r o p e r t y  o t h e r  t h a n  
t o  no te  b r i e f l y  t h e  p o s i t i o n  of  t h e  showing. My change i n  
a t t i t u d e  comes a f t e r  c o n s i d e r a b l e  d e l i b e r a t i o n  on t h e  g e n e r a l  
geology o f  t h e  a r e a .  I w i l l  f i n i s h  my paper i n  s e v e r a l  weeks 
a t  which t ime I w i l l  send you a  copy. 

A f t e r  c o n s i d e r i n g  t h e  r e g i o n a l  g e o l o g i c a l  t r e n d s  and 
s tudying  t h e  Anvi l  d e p o s i t  I am s t r u c k  by t h e  many s i m i l a r  
c h a r a c t e r i s t i c s  between t h e  P a t t e r s o n  Range p r o p e r t y  and t h e  
Anvil  rep lacement  d e p o s i t s .  (Note t h e  enc losed  p o r t i o n  of  
D r .  Aho' s pape r )  . 

1) I f e e l  t h e  "greens tones"  which occur  a s  d i s c o n t i n u o u s  
l e n s e s  w i t h i n  t h e  Lower Cambrian p h y l l i t e s  and q u a r t z i t e s ,  
both a t  Keno H i l l  and i n  t h e  P a t t e r s o n  Range, a r e  remnants  of 
a submarine e x t r u s i v e  event  which i s  connected w i t h  t h e  m e t a l l i c  
su lph ide  c o n t e n t  o f  t h e s e  fo rma t ions .  S imi l a r  g r e e n s t o n e s  a r e  
found i n  t h e  s c h i s t s  n e a r  t h e  Anvi l  d e p o s i t .  Th i s  ev idence  i s  
c i r c u m s t a n t i a l  b u t  l e a d s  me t o  s u s p e c t  t h a t  t h e  Keno H i l l  
d e p o s i t s  a r e  o s s i b l  remobi l ized  m i n e r a l i z a t i o n  from a n  
anc i en t  m a s s i w i n  t h e  s c h i s t  and f u r t h e r  t h a t  such  bod ie s  
s t i l l  e x i s t  i n  less  s t r o n g l y  deformed p a r t s  of t h i s  fo rma t ion .  



2)  The McOueste#n a n t i c l i n e  i s  an  impor t an t  f a c t o r .  
I t  i s  p o s s i b l e  t h e  o l d e r  p h y l l i t e s  and q u a r t z i t e s  exposed t o  
t h e  n o r t h  a r e  even more f avourab le  f o r  d e p o s i t i o n .  

3)  The doming of  t h e  P a t t e r s o n  Range i s  e s p e c i a l l y  
ev iden t  by t h e  anomalous r a d i a l  dra inage  and should  be s t u d i e d  
by a e r i a l  photogrammetry. 

4 )  The  geochem p a t t e r n s  a r e  g r o s s l y  l i n e a r  ( p a r a l l e l  t o  
bedding) a c r o s s  t h e  h i l l s i d e .  Limonite forms a b r u p t l y  i n  
t h e  c r e e k  below t h i s  l i n e a t i o n  a l though t h e  c o u n t r y  rock  does  

-.-c- not  change In geology o r  p y r i t e  c o n t e n t .  

I have o n l y  r e c e n t l y  f e l t  t h a t  t h e r e  was any th ing  more 
than  a t h e o r e t i c a l  p o s s i b i l i t y  of a massive body on your  
p r o p e r t y .  C e r t a i n l y  we have shown t h a t  a  v e i n  d e p o s i t  such  
a s  Keno H i l l  d o e s  n o t  e x i s t .  I happened t o  re-examine a  p i e c e  
o f  p y r i t e  i n  o u r  f i l e s  which was t h e  o n l y  m i n e r a l i z a t i o n  found 
on t h e  p r o p e r t y  o t h e r  t h a n  common pseudo-cubic  p y r i t e  found 
d i s semina ted  i n  t h e  coun t ry  r o c k .  This  specimen (sample 3, 
t r e n c h  L) s h o u t  1 / 4  inch  by 1 /4  i n c h ,  was v e r y  fine g r a i n e d  
and appeared  t o  b e  p y r i t e  i n  t h e  hand specimen. I n  a p o l i s h  
s e c t i o n  a modal count  gave: p y r i t e  20% 

c h a l c o p y r i t e  2 0 %  
B p h a l e r i t e .  4 0 %  
gangue 2 0 %  ( ca rbona te )  

Only a poor  p o l i s h  cou ld  be a t t a i n e d  s i n c e  t h e  sample was 
f i n e  g r a i n e d  and crumbly.  C o v e l l i t e ,  c h a l c o c i t e ,  p y r a g a r i t e ,  
and t e t r a h e d r i t e  were suspec t ed .  Th i s  sample r a n  3940 ppm Pb 
and 62  pprn Ag. 

(4 ilom p A*). L 
I do n o t  d i s c o u n t  that the geochemical anomal ies  may be  a 

f a c t e r  o f  such m i n e r a l i z a t i o n  o n l y  poor ly  c o n c e n t r a t e d  i n  t h e  
s c h i s t s .  More ev idence  of an  a l t e r a t i o n  enve lope  (eg - s e r i c i t e  
s c h i s t ? )  o r  some ev idence  of  f l o a t  would make e v a l u a t i o n  much 
s imp le r .  

f , f e e l  you should be aware o f  t h e  p o s s i b i l i t y  o f  such a 
d e p o s i t .  T now f e e l  t h a t  t h e  p r o p e r t y  w a r r a n t s  a t  l e a s t  a 
c u r s o r y  i n v e s t i g a t i o n  i n  t h i s  r e g a r d .  

Yours t r u l y ,  

ARCHER, CATHRO 8 ASSOCIATRS LTD. 

C .A .  Main 
CAM: s h  
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STATEMENT OF QUALIFICATIONS 

I ,  Robert J .  Cathro ,  w i t h  bus ines s  add res ses  i n  Whitehorse,  Yukon T e r r i t o r y  

and Vancouver, B r i t i s h  Columbia, and r e s i d e n t i a l  address  i n  West Vancouver, 

B r i t i s h  Columbia, do hereby d e c l a r e :  

1. I am a 1959 g r a d u a t e  of t he  Un ive r s i t y  of B r i t i s h  Columbia in  

geologica l  e n g i n e e r i n g .  

2. I  have been engaged i n  geologica l  engineering f o r  ove r  twenty y e a r s ,  

the p a s t  seventeen  of which have been a s  a  c o n s u l t a n t .  

3. I  am a r e g i s t e r e d  p ro fe s s iona l  engineer  in B r i t i s h  Columbia and in 

Yukon T e r r i t o r y .  

4. I  have supe rv i sed  t h e  work descr ibed  in  t h i s  r e p o r t .  



STATEMENT OF QUALIFICATIONS -- 

I ,  Char les  A .  Main, g e o l o g i s t ,  with bus ines s  add res ses  in Whitehorse, 

Yukon T e r r i t o r y  and Vancouver, B r i t i s h  Columbia and r e s i d e n t i a l  address  i n  

Vancouver, B r i t i s h  Columbia, hereby c e r t i f y  t h a t :  

1. 1 graduated from t h e  Univers i ty  of B r i t i s h  Columbia in 1971 with a ' 

B.Sc. majoring in Geological Sc iences  and Chemistry. 

2.  I  have been a c t i v e l y  engaged a s  a g e o l o g i s t  in mineral explora t ion  

s i n c e  1971 and a s  a p a r t n e r  of Archer ,  Cathro & Associa tes  (1981) 

Limited s i n c e  June 1, 1981. 

3. I  have personal ly  p a r t i c i p a t e d  in  o r  superv ised  the  f i e l d  work reported 

he re in  and have i n t e r p r e t e d  a l l  da t a  r e s u l t i n g  from t h i s  work. 

Char les  A .  Main, B.Sc. 
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n .a indtor on6 hcr fherm O f f o ~ r a  1 6 1 r n n e e  T R A N S M I T T A L  FORM M R F i l e  NO 
& k t 0 1 4  Conodo e? du h o r d  Conodo 

R N M R  F ~ l e  N o  

4 . y . ~  F R O M  M ~ n i n g  R e c o r d e r  o f  . . . . . . .  . . . . . . . . . . . . . . .  

T O '  Reglono1 Monoger, Mmerol Rights at Whitehorse,Y.T 

F O R  A C T I O N  A R E :  

N E W APPL'N for PLACER LEASE to  PROSPECT : Nome: 

RENEWAL APPL'N PLACER LEASE to PROSPECT: Name: 

AFFIDAVIT o f  EXPENDITURE on PLACER LEASE. Nome: 

SECURITY DEPOSIT 

FINANCIAL ABILITY 

ESSINGMENT of PLACER LEASE No. .................... 
From : TO : 

GROUPING APPL'N UNDER SEC 52(2) PLACER MINING ACT 
0 wner : 

DIAMOND DRILL LOGS: 

. . . . . . . . .  tease No. 

Leose No. ............. 

Claim sheet no : 

T y p e  of  report : Subm~tfed by. 

& ~ X ~ G / W &  , CRowm/a L 
~ & / ~ o R ~ / # / C A C /  ar/,l&g~ ~6 Wc.  

CIS. work performed on $ Req. for ren. opplicotion 

REPLY ACTION Dote Re1 



AFFIDAVIT 

1, Marilyn Cooke of Vancouver, B.C. make oath and say: 

t h a t  t o  the  best  of my knowledge the  at tached Statement of 

Expenditures f o r  exploration work on the  Tudl 1-32 mineral 

claims on Claim Sheet 106D/1 i s  accurate.  

Marilyn - ~ o o k e  

Sworn before me a t  Vancouver, B.C. 

t h i s  12th day of 

c-fl-G--- 
A.R.  Archer, Notary, Yukon Te r r i t o ry  

BOX 4127. 9 1 2 5  THIRD A V E N U E ,  W H I T E H O R S E ,  Y. T. YIA 359 ( 4 0 3 )  6 6 7 - 4 4 1 5  
A- - - .*I 



Statement of Expenditures 
Tudl 1-32 Mineral Claims 

Report Preparation October-December, 1982 

Labour 

C.A. Main (geologist)  - December 1-3, 6-10, 
13, 14 (10 days @ $2,400.00) ......................... $2,400.00 

Expenses 

Petrographic Reports, Vancouver Petrographic Ltd. ......... 926.00 

TOTAL - $3,326.00 



8887 NASH STREET - 
Telephone (604) 888- 1323 

INVOICE 

Customer Order No. 

Customer Charge Code 
FOR 

Ordered By: 

Archer Cathro & A s s o c i a t e s  Ltd - 

510 W. Has t ings  S t r e e t  

Vancouver. B.C. 

QUANTITY DESCRIPTION 

I I THIN SECTIONS 

I 1 POLISHED THIN SECTIONS 

POLISHED ORE MOUNTS 

GROUND & LABELLED THlN SECTION REJECT SLICES 

POLISHED MINERAL GRAIN MOUNTS 

I 1 CERAMIC PULVERIZER PLATES LAPPED 

-- 

I PEfROGRAPHICREPORT on 1 3  t .s.  @ $38.00 ea. 

-- 

MINERAL GRAIN THIN SECTIONS 

MINERAL GRAIN POLISHED THlN SECTIONS 

THlN SECTION K-SPAR STAINS 
/ 

ROCK K-SPAR STAINS 

-- 

FED. TAX 

II 

PROV. TAX 

SHIPPING 

TOTAL 

Receiving Date NOV t l9 * * Shipping Date Nnv 7 7 1 9 8 7 

on 9 p . t . s . @  $48.00 ea .  
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