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S U W R Y  AND RECOMMENDATIONS 

The Kokup property i s  s i tuated a t  M t .  Cockf ie ld i n  the Dawson Range i n  

south-central Yukon, some 25 km southeast o f  the Casino copper/molybdenum 

porphyry property. During the discovery of the  Casino deposit i n  1969, the 

Dawson Range was extensively explored resu l t i ng  i n  discovery o f  copper/molybdenum 

geochemical anomalies around M t .  Cockfield. Subsequent d r i l l i n g  i n  the 

northwest corner o f  t h i s  area located weak hydrothermal a1 te ra t i on  and low 

grade copper/molybdenum minera l izat ion i n  the M t .  Cockf i e l d  quartz monzonite 

stock. A complex igneous h i s to ry  i s  indicated by the presence o f  two stages 

o f  g ran i t i c  i n t rus ion  fol lowed by two periods o f  intermediate t o  f e l s i c  volcanism. 

The ac id  volcanics are o f  the same composition and character as some o f  the rocks 

found a t  the Casino deposit. 

The 1980 program was designed t o  evaluate whether the copper/molybdenum 

geochemical anomalies on the  Kokup property represent a Casino-type subvolcanic 

center. Mapping shows t h a t  the f e l s i c  volcanics are t e r r e s t i a l  ash f lows 

deposited away from t h e i r  erupt ive source and t h a t  the property has l i t t l e  

s i m i l a r i t y  t o  Casino, although the adjacent area t o  the south and east needs 

fu r the r  study t o  ensure the erupt ive center has not  been overlooked. 

Some o f  the rock samples co l lec ted during the 1980 survey are anomalous 

f o r  gold, s i l ve r ,  arsenic and lead, although no minera l izat ion other than minor 

arsenopyrite has been found t o  explain these anomalies. These rocks consist  o f  

intermediate t o  f e l s i c  volcanics which have been pe r i od i ca l l y  invaded by quartz- 

porphyry dykes, containing s i g n i f i c a n t  amounts o f  py r i te .  This i s  suggestive 

o f  some large tonnage 1 ow-grade gold and/or s i l v e r  deposits, where precious metal 

i s  found per ipheral  t o  o r  incorporated w i th in  porphyry hydrothermal systems. 



The 1980 rock samples and the 1969 s o i l  samples should be reanalyzed so 

t h a t  the content o f  Au, Ag, As, Sb, Hg, Cu, Mo, B i  and Pb are known. Anomalous 

areas w i l l  require more de ta i led  close-spaced sampling from the residual C rock 

and c lay horizon ( o r  f a i l i n g  t h i s  from the f i n e s t  s ize o f  t a l us  present). 

Reconnaissance sampling should be extended south and east o f  the Kokup property. 

Exposures o f  Casino and M t .  Nansen volcanics both on the Kokup property and 

nearby should be prospected i n  d e t a i l  t o  ascertain i f  mineral ized veining i s  

present. The Kokup property has several years o f  assessment and more extensive 

work on the property could wa i t  u n t i l  work has proceeded on s im i l a r  targets  i n  

the Dawson Range toward Carmacks. Development o f  these other go ld /s i l ve r  

targets may a i d  understanding o f  the Kokup property. 



INTRODUCTION 

The Mt.  Cockf ie ld prospect has been he ld  by Archer, Cathro since 1969, 
I 

! i n i t i a l l y  on behalf o f  the  Dawson Range J o i n t  Venture. The present claims 

were staked i n  October, 1977 and optioned i n  1980 t o  Denison Mines Ltd., which 

financed a mapping program and geochemical study between August 10 and 20, 1980. 

The program was conducted by M.P. P h i l l i p s  and Doug Oneschuk under the super- 

v is ion  o f  R.J. Cathro. Jim Morin and ass is tant  M. Smith o f  DIAND v i s i t e d  the 

1 : crew on August 18-1 9 and cont r ibuted valuable in te rp re ta t ion  o f  the volcanic 

I 
rocks. 

PROPERTY, LOCATION AND ACCESS 

The property i s  located on M t .  Cockf ie ld i n  the Dawson Range, Y.T., a t  

62O36'N and 1380301W w i t h i n  NTS c la im sheets 115J/9 and 115J/10 (see Figure 1 

on the fol lowing page). The nearest settlement i s  Carmacks, 129 km t o  the 

southeast. Carmacks i s  117 km by the all-weather-gravel Klondike Highway 

from Whitehorse. An a i r s t r i p  su i t ab le  f o r  DC-3 a i r c r a f t  i s  present on the 

Casino property, 25 km northwest. 

The property consists o f  24 contiguous claims recorded i n  the name o f  

Archer, Cathro & Associates L imi ted a t  the Whitehorse Mining Recorder's o f f i ce .  

Deta i ls  are as fol lows: 

Claim Name Tag No. Expi ry  Date 

Kokup 1-8 YA22201-08 7 October, 

Kokup 9-24 YA48327-42 7 October, 

Cominco Ltd. t i e d  on the B a t t l e  group t o  the nor th  i n  Ap r i l ,  
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HISTORY 

Mt .  Cockf ie ld  was f i r s t  recognized as a porphyry ta rge t  i n  June, 1969, 

during the i n i t i a l  d r i l l i n g  o f  the Casino deposit, by two crews working 

independently o f  one another. The northwest side was staked f i r s t  by Newmont 

fo l low ing  inves t iga t ion  o f  a preselected aeromagnetic target, whi le  the Dawson 

Range J o i n t  Venture (Molycorp, Inc; B.X. Development Ltd; Straus Explorat ion 

Inc; Great P la ins Development Corporation; Mar ie t ta  Resources In ternat ional  

Ltd.), managed by Archer, Cathro & Associates Limited, staked the southeast 

side a few days l a t e r  when anomalous geochemical response was obtained from 

the gossaned porphyry environment. The Newmont and Dawson Range JV propert ies 

were completely surrounded by f r inge  stakers i n  the next few weeks dur ing the 

Casino staking rush. 

Both the Newmont and Dawson Range JV c la im blocks were p a r t i a l l y  mapped 

and g r i d  s o i l  sampled i n  1969, and Newmont a lso  conducted a magnetometer survey. 

The k c h e r ,  Cathro mapping was performed by Dick Culbert. Induced 

Polar izat ion and rock geochem surveys and s i x  widely-spaced holes, t o t a l l i n g  

1397 m, were completed on the Newmont claims under an opt ion i n  1970 by United 

Keno Exploration, a j o i n t  venture between United Keno H i l l  Mines, Falconbridge 

and Canadian Superior O i l .  No work has been performed a t  M t .  Cockf ie ld since 

1970. 

When the o r i g i n a l  claims lapsed the main po r t i on  o f  both propert ies was 

restaked by Archer, Cathro i n  1976 as the Co f i e l d  1-34 group. These subsequently 

lapsed and were restaked as the Kokup group. 

Cominco performed s o i l  sampling on the B a t t l e  claims t o  the nor th  i n  1979 

and 1980. 



PHYSIOGRAPHY 

The property i s  s i tuated i n  the Dawson Range, a northwesterly-trending 

disected plateau consist ing of rounded h i l l s  and r idges averaging about 300 m 

bu t  l o c a l l y  reaching 700 m o f  r e l i e f .  M t .  Cockfield, one o f  the highest peaks 

i n  the Dawson Range a t  1900 m elevation, 1 i es  on a d iv ide  separating creeks on 

the nor th  and east t ha t  dra in  t o  the Yukon River and those on the south and 

west t h a t  f low t o  the Klotass in  River. The Yukon Plateau escaped Pleistocene 

cont inental  g lac ia t ion  although small cirque-shaped val leys ind icate t h a t  loca l  

a lp ine g lac iers  have been present on M t .  Cockf ie ld  i n  some e a r l i e r  stage. The 

mountain i s  being strongly inc ised by stream erosion and slopes consist  o f  

unstable f i n e  ta lus  t ra ins.  Most o f  the mountain l i e s  above t imber l ine and i s  

subject  t o  extreme f r o s t  shatter ing.  



REGIONAL GEOLOGY 

The regional geology has been mapped by D i rk  Tempelman-Kluit i n  1970 t o  

1973 and 1979 and published i n  GSC Papers 73-41 and 80-1A. I n  addi t ion,  Col in  

Godwin conducted an in tens ive study o f  the Casino Volcanics as p a r t  o f  h i s  

Ph.D. Thesis on the Casino Deposit, which was completed a t  U.B.C. i n  1975. 

Rock u n i t s  on the Kokup property shown on Figure 2 ( i n  pocket) are i d e n t i f i e d  

from these regional studies. 

YUKON METAMORPHIC COMPLEX (Schist-Gneiss Un i t  - FPsn) 

The o ldest  rocks i n  the region are screens and pendants o f  metasedimentary 

rocks t ha t  belong t o  the Yukon Metamorphic Complex, which has been d iv ided i n t o  

a number o f  l i t h o l o g i c a l l y  d i s t i n c t  un i ts .  Near M t .  Cockf ie ld and Casino, the 

complex consists mostly of the informal ly named Schist-Gneiss u n i t  (PPsn) 

composed o f  muscovi te-biot i te quartz i tes,  quartz-mica sch is t  and minor 

amphibolite o f  Upper Devonian t o  Mississippian age (Tempelman-Kluit). The - 

Schist-Gneiss u n i t  occurs south o f  the property i n  a large pendant o r  screen 

which narrows toward the M t .  Cockf ie ld volcanics and reoccurs on the  nor th  end 

o f  the mountain as a smaller pendant. Fo l i a t i on  trends NNW and dips steeply 

near Mt .  Cockfield. Greenstone and amphibolite are comnon and sch is t ,  gneiss 

and feldspathic metaquartzite occur i n  lower sections o f  the un i t .  Bedding i s  

not  recognizable. On the r idge  west o f  East B a t t l e  Creek, the contact  between 

metasediments and the M t .  Cockf ie ld p lu ton i s  surpr is ing ly  gradational although 

i n  places the contact i s  narrow and migmatit ic. P y r i t i z a t i o n  i s  occasionally 

present near volcanic dykes. 

KLOTASSIN SUITE (R qdm) 

The Klotassin Sui te forms the core o f  the Dawson Range, in t rud ing  the Yukon 

Metamorphic Complex w i t h  contacts t h a t  are general ly conformable t o  fo l ia t ion .  



Klotassin plutons are characterized by a general absence o f  b i o t i t e ,  weak 

pervasive c h l o r i t i z a t i o n ,  and weak f o l i a t i o n  imparted by subparallel o r ien ta t ion  

o f  mafics. They are predominantly quartz d i o r i t e  w i t h  loca l  quartz monzonite 

phases. Near M t .  Cockfield, the bath01 i t h  i s  a medium-grey, medium-grained, 

commonly f o l i a t e d  hornblende granodiori te. Hornblende i s  the p r inc ipa l  mafic 

although b i o t i t e  occurs l oca l l y .  Phenocrysts o f  coarse-grained orthoclase are 

common. 

COFFEE CREEK SUITE (Kqm) 

The Cretaceous Coffee Creek plutons are s i m i l a r  i n  appearance t o  the 

Klotassin Ba tho l i t h  bu t  are general ly f i ne r  grained and vary i n  composition 

from porphyr i t i c  quartz monzonite t o  quartz monzonite porphyry. The M t .  

Cockf ie ld stock i s  probably cor re la t i ve  w i th  the  Coffee Creek Suite. A t  M t .  

Cockf ie ld ,  the porphyry contains hornblende, b i o t i t e  and pink orthoclase 

phenocrysts and i s  not  as wel l  fractured as the non-porphyrit ic var iety.  Minor 

amounts o f  coarse molybdenum and chalcopyr i te are occasionally present i n  

quartz ve in le ts  t h a t  occupy some o f  the f ractures.  Minera l izat ion i s  rare 

along dry f ractures.  

'DAMSON RANGE' VOLCANIC SUITE 

Dawson Range Volcanic Sui te  i s  the informal name f o r  an assemblage o f  

Eocene t o  Miocene, ac id  t o  basic plug domes, ash flows, subvolcanic breccia 

pipes, dykes and small porphyr i t i c  plutons. These rocks occur i n te rm i t t en t l y  

along the ax i s  o f  the Dawson Range f o r  a length o f  over 60 mi les from about 

Carmacks t o  the White River. 

The base o f  the volcanic su i t e  consists o f  a dark coloured structureless 

u n i t  ca l led  the M t .  Nansen Volcanics (Tmn). This i s  over la in  by the Casino 

Volcanics (Tva), which cons is t  of layered f e l s i c  ash flows o r  subvolcanic 



rhyodacite breccia pipes. Feldspar porphyry (Tfp) consist  o f  north-trending 

dyke swarms which cut  and a re  c u t  by M t .  Nansen and Casino rocks. I n  a few 

places, feldspar porphyry forms small , high-1 eve1 porphyr i t ic  plugs t h a t  a r e  

genetical ly associated wi th  most o f  the precious and base-metal minera l izat ion 

i n  the region. 



PROPERTY GEOLOGY 

The geology o f  the Kokup property i s  p l o t t e d  on Figure 2 ( i n  pocket). 

M t .  Cockfield i s  mainly composed o f  a T e r t i a r y  volcanic/subvolcanic complex 

(Dawson Range Volcanic Sui te)  t h a t  cuts  and over l ies  the nor th  end o f  a roo f  

pendant o f  Yukon metamorphic complex w i t h i n  the Tr iass ic  Klotassin granodior i te  

batho l i th .  The Keno H i l l  and Newmont work was concentrated i n  and around the 

small, weakly a1 tered M t .  Cockf ie ld  quartz monzonite stock t h a t  i s  exposed a t  

the northwest edge o f  the T e r t i a r y  volcanic complex. 

MOUNT NANSEN VOLCANICS 

The Mount Nansen Volcanics (Tmn) are dark grey o r  black-weathering dacites 

which are of ten covered w i th  a r i n d  o f  b lack l ichen. On f resh surfaces, the 

rock i s  greenish grey, aphani t ic  and usua l l y  structureless.  I n  places, the 

rock becomes porphyr i t i c  w i t h  up t o  30% f i n e  t o  medium grained phenocrysts o f  

euhedral fe ldspars resembling the feldspar porphyry un i t .  Fine grained b i o t i t e  

and hornblende are sometimes present and disseminated p y r i t e  (up t o  2%) and 

magnetite (up t o  15%) are common. Occasional white part ings may represent 

a i r - f a l l  ash t u f f .  Breccia fragments up t o  2.5 cm across are sometimes seen 

on weathered surfaces bu t  cannot be seen on f resh surfaces. 

Tempelman-Kluit i n i t i a l l y  thought the M t .  Nansen Volcanics were formed 

dur ing explosive volcanism b u t  i n  h i s  more recent work (Paper 80-lA, p. 361) 

he re fe rs  t o  these rocks as formed i n  p lug domes. 

CASINO VOLCANICS 

A t  the Casino property, the Casino Volcanics have been extensively removed 

by erosion t o  expose brecciated t u f f s  coeval w i t h  a small c i r c u l a r  fe ldspar 

porphyry plug o f  rhyodacite composition. Fragments o f  porphyry i n  the breccia 



indicate t ha t  the porphyry predates the volcanic phase. Godwin rad ione t r i ca l l  y 

dated the Casino Volcanics as Late Cretaceous (70.3 m.y.) and showed conclusively 

t h a t  they are the source f o r  the copper and molybdenum minera l izat ion accompanying 

hydrothermal a l te ra t ion .  Th is  mineral izat ion and a l t e r a t i o n  has a lso been 

superimposed onto the o lder  p lu ton ic  wal l  rocks. 

'Casino Volcanics' a t  M t .  Cockf ie ld had been thought t o  be general ly 

s im i la r  t o  t h e i r  counterparts a t  the Casino property ( i .e. an in t rus ive/ext rus ive 

ac id  volcanic centre). This 1980 study has shown t h a t  the Casino ac id  volcanics 

on M t .  Cockfield are gent ly  dipping, r h y o l i t i c  ash f low breccias. These are 

considered t o  be ign imbr i tes formed from the t e r r e s t i a l  consol idat ion o f  a 

turbulent mixture o f  gas and pyroc las t i c  mater ia l  t h a t  was blown hor izon ta l l y  

a t  great speed from an adjacent volcanic centre. They t y p i c a l l y  weather blonde 

t o  l i g h t  grey i n  colour and weather i n t o  f i n e l y  sized ta lus.  I n  a l l ,  a 250 m 

thickness o f  ash f lows i s  exposed on the top o f  M t .  Cockf ie ld  and nearby. 
- 

Two extrusive ign imbr i te  events are evident. The e a r l i e r  ( ca l l ed  Cooling 

Un i t  A) over l ies  the M t .  Nansen volcanic erosion surface a t  peak 5950, a km 

northeast o f  M t .  Cockfield. A subsequent series o f  ign imbr i te  ( ca l l ed  Cooling 

Un i t  B) over l ies  the Mt. Nansen volcanics erosion surface on M t .  Cockf ie ld 

i t s e l f  and over l ies  Cooling U n i t  A on peak 5950 (see sections A-B, C-G, and 

H-Q, Figures 3-5, on fo l low ing  pages). The exposures o f  i g n i d r i t e s  on M t .  

Cockfield and peak 5950 extend over an area a t  l eas t  2 km i n  length. Previous 

Archer, Cathro pro jects  mapped exposures o f  'Casino Volcanics' l y i n g  1 km east 

of the Kokup property and a lso  others extending south o f  M t .  Cockfield. The 

nature o f  these other exposures has no t  been evaluated. 

Each ash f low cool ing u n i t  usual ly  consists o f  three parts:  a lower 

- Basal Vitrophyre Phase, a cen t ra l  Densely Welded Phase and an upper Vapor 
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Phase. In ter rupt ions i n  the cool ing r a t e  by m u l t i p l e  ash flows can complicate 

the order, r esu l t i ng  i n  some zones being absent. For example, an ash f low 

deposited i n  and s p i l l i n g  over a bedrock depression would have the typ ica l  

zoning a t  the center bu t  only the Basal Vitrophyre Phase a t  the edge o f  the 

depression. 

Basal Vitrophyre i s  t y p i c a l l y  a dark grey, glassy rock w i th  f low banding 

and f i n e  feldspar phenocrysts. L i t h i c  and v i t r i c  c l a s t s  are ra re  o r  

unrecognizable. P y r i t e  laminations are comnon on the r idge  east o f  the summit 

o f  M t .  Cockfield. This phase i s  a r e s u l t  o f  f a s t  cool ing o f  the bottom contact 

layer  while the u n i t  i s  s t i l l  f lowing. 

The Densely Welded Phase resu l ts  from a combination o f  a high residual  

and l i t h o s t a t i c  load, which causes the c las t s  t o  be p l a s t i c a l l y  f la t tened and 

of ten ind is t inguishably  welded. The upper and lower contacts o f  t h i s  zone are 

t rans i t iona l .  On M t .  Cockfield, d e v i t r i f i c a t i o n  textures such as spherules, 

a r e s u l t  o f  residual  heat, are common and are best seen on weathered surfaces. 

The Vapor Phase i s  characterized by strong c lay  a l t e r a t i o n  and the presence 

o f  c i r cu la r  cav i t i es  up t o  10 mn across t h a t  are o f ten  l i m o n i t i c  and l i n e d  

w i th  quartz c r ys ta l s  and ac icu lar  black tourmaline. On M t .  Cockfield, tourmaline 

content averages 3 t o  5% and ranges up t o  15%. 

I n  a l l  three phases, the breccia c l as t s  are mainly composed o f  l i g h t  grey 

l i t h i c  fragments from 2 mm t o  30 mn i n  diameter, w i t h  subordinate v i t r i c  shards, 

w i th  general ly the same composition as the matrix. The breccia matr ix  i s  glassy 

and l i g h t  grey containing up t o  50% euhedral fe ldspar c r ys ta l s  (micro l i tes)  

less than 0.5 mm i n  diameter. Minor hornblende, c h l o r i t e  and quartz mic ro l i tes  

are sometimes present. P y r i t e  content averages 2% and ranges from 1 t o  5%. 

It occurs throughout the  u n i t  as f rac tu re  f i l l i n g s ,  disseminations and laminae 



para l l e l i ng  f low banding. Where the rock has been we1 1 fractured, weathering 

o f  the p y r i t e  produces strong gossans. Traces o f  chalcopyr i te and molybdenite 

were seen throughout t h i s  un i t .  

The source o f  the ignimbri tes i s  unknown and no erupt ive centre has been 

recognized on the property. 

FELDSPAR PORPHYRY 

Both the Mt. Nansen and Casino Volcanics a re  cu t  by Feldspar Porphyry (Tfp) 

dykes. They are general ly north-trending and v e r t i c a l l y  dipping and average 

about 1.5 m i n  width. These dykes comprise some 5% o f  the rock f l o a t  on the 

property. They contain up t o  30% f i n e  euhedral t o  subhedral phenocrysts o f  

feldspar i n  a l i g h t  grey, aphani t ic  matrix. Phenocrysts o f  pink orthoclase up 

t o  2.5 cm a re  comnon i n  some dykes. B i o t i t e  and hornblende content ranges from 

2 t o  5%. Up t o  10% disseminated magnetite and up t o  3% p y r i t e  are the p r inc ipa l  

meta l l i c  minerals bu t  traces o f  chalcopyr i te and molybdenite are also present. 

A few porphyry dykes have a matr ix resembling M t .  Nansen Volcanics. 

STRUCTURE 

Apart from north-trending f a u l t i n g  evident from the feldspar porphyry 

dyke systems, the only recognized regional s t ruc tu re  i s  a r i n g  system recognizable 

from a i r  photo mosaics. This r i n g  s t ruc tu re  i s  p l o t t e d  on Figure 2. I t  i s  not  

apparent on the ground and the only evidence o f  i t s  existence are arsenopyrite 

bearing veins i n  D r i l l  Hole 5 and minor arsenopyrite bearing f l o a t  from the 

east cent ra l  p a r t  o f  the property (an area o f  anomalous go ld  rock-geochem 

values). 



DIAMOND DRILLING 

Six holes d r i l l e d  by Uni ted Keno Explorations i n  1970 a t  the head o f  West 

Ba t t l e  Creek are p lo t t ed  on Figure 2, i n  pocket. Five o f  the holes were d r i l l e d  

i n  the M t .  Cockfield Stock (Kqm). Most o f  these holes were s p l i t  and assayed 

f o r  copper and molybdenum, w i th  the  fo l low ing  resu l ts :  

Hole Depth - From (ft.) To ( f t . )  

1 859 35 859 

2 71 2 9 71 2 

3 1022 9 1022 

4 986 9 986 

including 81 0 82 0 

6 505 52 62 

174 195 

The s i x t h  hole (Hole 5) was d r i l l e d  i n  M t .  Nansen volcanics and was n o t  

assayed by United Keno, although i t  appears t o  have intersected s im i la r  

mineral izat ion as wel l  as minor arsenopyrite veining. I n  1979 most o f  the core 

from Hole 5 was found bu t  i t  could no t  be accurately located w i th in  the ho le  

because the footage markers had been obl i terated.  F i f teen  boxes, representing 

about 300 f e e t  o f  the 500 f o o t  hole, were grab sampled and assayed i nd i v i dua l l y  

t o  provide an approximate estimate o f  the grade. The ar i thmet ic average o f  

the f i f t e e n  assays was 0.031% Cu and .001% Mo. 



MINERALIZATION 

Mt. Cockfield was originally staked over a copper-molybdenum geochemical 

anomaly, and drilling by United Keno Explorations showed that low grade minerali- 

zation is associated with the Cretaceous Mt. Cockfield stock. This drill 

testing of the Mt. Cockfield stock indicated that alteration and weak copper/ 

molybdenum mineralization is related to late-stage fracturing. Since hole 5 

in the overlying Mt. Nansen volcanics is similarly altered and mineralized, 

although to a lesser degree, the mineralizing event is likely coeval with later 

emplacement of Casino volcanics and the pervasive feldspar porphyry dyke systems. 

Fractures average 3/16 inch wide, varying from 1/32 to 3/4 of an inch, and are 

filled with quartz, calcite and ankerite. Pyrite, chalcopyrite, molybdenum 

and magnetite are generally associated with quartz veinlets. In Hole 3, a 

two-foot wide fault zone contained chalcopyrite, molybdenite, pyrite, galena 

and arsenopyrite. In general, mineralization is scant and alteration is low - 

grade (phyllic to minor argillic) and restricted to late stage veining. No 

zoning has been recognized that w w l d  suggest the presence of a Casino-type 

tectonically active eruptive center. Despite this lack of encouragement, the 

anomalous molybdenum response at the northeast corner of the Kokup property is 

not related to known mineral ization and warrants continued study. 

The 1980 program concentrated on the mineral potential of the volcanic 

rocks. In the Mt. Nansen Volcanics pyrite is common as minor disseminations 

replacing mafic minerals and as veinlets along north-trending fractures. Fracture 

density averages 3 or 4/m but can be up to 40/m. Generally trace amounts of 

chalcopyrite and molybdenite are associated with pyrite mineralization. The 

strongest pyrite mineralization seen on the property occurs near United Keno's 

Hole 5. Magnetite is also common in the Mt. Nansen Volcanics, averaging 2% and 



ranging up t o  15%, occurring as patchy disseminations w i th  minor f rac tu re  

f i l l i n g s .  Minor arsenopyrite was seen i n  some rock samples w i th  anomalous 

go1 d geochemistry. 

Throughout the Casino Volcanics p y r i t e  i s  common, ranging up t o  5%, 

mainly as f r ac tu re  f i l l i n g s  w i th  lesser amounts o f  disseminated pyr i te .  

Laminated p y r i t e  occurs i n  the Basal Vitrophyre Phase on the r idge east o f  the 

sumnit o f  M t .  Cockfield. Trace amounts o f  disseminated chalcopyr i te and 

molybdenite are associated w i th  the p y r i t i c  mineral izat ion.  Sulphide content 

i s  general ly much lower i n  the porphyry dykes than i n  the volcanic rocks. 



ALTERATION 

T. Eyde o f  Superior O i l  s tudied t h i n  sections of United Keno Explorat ion's 

d r i l l  core i n  1980 and reported weak potassic a l t e r a t i o n  i n  quartz monzonite 

w i th  t h i n  orthoclase rims, plagioclase phenocrysts and ve in le ts  o f  b i o t i t e  and 

orthoclase. I n  addi t ion,  anker i te  ve in le ts  and weak disseminated magnetite 

substantiate t h i s  inrepretat ion.  

The Mt .  Nansen Volcanics contain weak p y r i t i z a t i o n  and pervasive c h l o r i t -  

i za t i on  o f  the mafics i nd i ca t i ng  p r o p y l i t i c  a l terat ion,  possibly derived from 

deuteric a l t e ra t i on  accompanying the cool ing o f  the rocks. A narrow p h y l l i c  

zone, evident as bleached envelopes around p y r i t i c  fractures, i s  located near 

the quartz rnonzonite contact  imnediately north o f  Hole 5. This pat tern o f  a 

weak potassic core i n  the M t .  Cockf ie ld  quartz monzonite, r i m e d  by a narrow 

p h y l l i c  zone grading t o  a wide p r o p y l i t i c  zone w i th in  the M t .  Nansen Volcanics, 

resembles the type o f  a l t e r a t i o n  zoning associated w i th  undersaturated rocks 

where the potassic core i s  surrounded by a p r o p y l i t i c  zone w i th  a p h y l l i c  zone 

t h a t  may o r  may not  be present. Gold i s  of ten associated w i th  such hydrothermal 

a l t e ra t i on  i n  undersaturated rocks. 

Generally, hydrothermal a l t e r a t i o n  i s  s l i g h t l y  stronger i n  the M t .  Nansen 

Volcanics than i n  the Casino Volcanics where hydrothermal a l t e r a t i o n  has only 

been weakly developed, mainly confined t o  three f l a t  l y i n g  a r g i l l  i c  zones w i th in  

the Vapor Phase on the r idge east o f  the sumnit. This lack  o f  a l t e r a t i o n  may 

be re la ted t o  the lack o f  Casino-type diatremes. Weakly disseminated magnetite 

i n  the Densely Welded Phase and tourmaline i n  the Vapor Phase Zone are probably 

a lso a l t e ra t i on  minerals. 



GEOCHEMISTRY 

F i e l d  and Analy t ica l  Procedures 

The 1969 s o i l  sample g r i d  was establ ished using chained baselines marked 

wi th  1 m lathe. Sample s ta t ions were determined by pace and compass and marked 

w i th  f lagging. I n  most cases a sample o f  "6" s o i l  horizon was selected. However, 

i n  ta lus areas where there i s  l i t t l e  s o i l ,  samples consisted o f  "C"  horizon. 

The 1980 sample s i t e s  were located approximately using an a i rphoto mosaic 

and stat ions were marked w i t h  flagging. Most samples co l lec ted  i n  1980 consisted 

o f  rock chips. S o i l  samples were screened and the -80 f r a c t i o n  was analyzed 

f o r  copper and molybdenum using a n i t r i c -pe rch lo r i c  ac id  ex t rac t ion  and atomic 

absorption determination. Rock samples were crushed and screened t o  -80 mesh and 

tested as f o r  s o i l  samples w i th  addi t ional  analysis f o r  lead and s i l v e r .  As well, 

arsenic was determined using an arsenic-hydride vapour technique and gold was 

determined using f i r e  assay fol lowed by atomic absorption ('combo' technique). 

Discussion 

Figures 6, 7 and 8 ( i n  pocket) are p l o t s  o f  Cu, Mo, Pb, As, Au and Ag 

values from rock samples co l lec ted during the 1980 program. The Cu and Mo 

values from s o i l  samples co l lec ted during the 1969 survey are included on 

Figure 6. 

This property was staked f o r  i t s  copper-molybdenum porphyry deposit 

potent ia l  and a t t en t i on  has been focused on the  areas w i th  anomalous copper 

and molybdenum s i l t  and s o i l  response (Figure 6). Most o f  the 1969 work was 

performed on the nor th  and east sides o f  M t .  Cockf ie ld where values are most 

strongly anomalous, p a r t i c u l a r l y  the M t .  Cockf ie ld stock (Kqm), the Klotassin 

ba tho l i th  (T qdm) and, t o  a lesser extent, the M t .  Nansen Volcanics (Tmn) which 
! 

cap these i n t rus i ve  rocks. 



The threshold values for the Kokup property are approximately Pb - 150 ppm; 
Ag - 2 ppm; As - 100 ppm; and Au - 10 ppb. A number of the 1980 rock samples 

are clearly anomalous in all four elements. While several of these anomalies 

lie within the Casino acid volcanics, in general these rocks do not have 

encouraging values. The fewer number of samples taken from the Mt. Nansen 

volcanics are mare consistently anomalous. It is not clear whether there is 

an unrecognized relationship between these anomalous samples and a ring (caldera) 

structure or to contacts with underlying intrusions and more mapping and sampling 

data is required for evaluation. Approximately 225 rock samples were selected 

in 1980 on a random basis with no preference to rock type or mineralization. 

Of these, 19 contained over 10 ppb Au and 1 1  contained over 2.0 ppm Ag. A 

subsequent examination of these revealed 6 of the gold rich contained traces 

of arsenopyrite but that there were no other distinguishing features. 



CONCLUSIONS 

Pr io r  t o  1980, M t .  Cockf ie ld  was in terpreted as a porphyry copper ta rge t  

capped by post-ore volcanic f lows because o f  super f i c ia l  s i m i l a r i t i e s  t o  the 

nearby Casino deposit. The 1980 mapping has shown t h a t  the surface expression 

of the porphyry-type minera l izat ion and a l t e r a t i o n  i s  extremely weak. However, 

i n  the course o f  t h a t  study i t  became apparent t h a t  the volcanic rocks 

themselves are potent ia l  hosts f o r  bu l  k-type go ld o r  s i l v e r  mineral izat ion.  

Casino volcanics a t  M t .  Cockf ie ld  are composed o f  t e r r e s t i a l  ash f l ow  

deposits ( ignimbri  tes) t h a t  are s t rongly  fractured, cu t  by porphyry dykes and 

weakly pyr i t ized.  Traces o f  arsenopyrite have been noted i n  a few surface 

specimens. The ignimbri te rocks extend o f f  the claims t o  the east and south. 

These t e r r e s t i a l  ignimbri tes have no i n t rus i ve  component. No erupt ive center 

was found or  suggested. The copper-molybdenum response frm these rocks i s  

low t o  minor and they have no po ten t i a l  f o r  a Casino deposit although t h e i r  

erupt ive source and o lder  rocks f rac tu red  by the erupt ive event may have 

excel l e n t  potent ia l  f o r  copper/mol ybdenum mineral izat ion.  

M t .  Cockfield l i e s  along the remarkably l i n e a r  t rend o f  the Dawson Range 

as shown on Figure 1, fo l low ing  page 3. The wel l  known gold camp northwest 

o f  Carmacks (Mt. Freegold, Revenue, etc.) i s  cur ren t l y  being restudied and 

sampled t o  determine i f  it has geological s i m i l a r i t i e s  t o  low grade, la rge  

tonnage precious metal deposits i n  the U.S.A. and elsewhere where s i l v e r  and 

gold mineral izat ion i s  found associated w i th  the caldera formation o f  f e l s i c  

volcanic erupt ive centers. Many o f  the character is t ics  o f  such deposits 

(resurgent f e l s i c  t o  intermediate t e r r e s t i a l  volcanism w i th  attendant rock 

f ractur ing,  a l terat ion,  and p y r i t i z a t i o n ) ,  are reminiscent o f  the M t .  Cockf ie ld 

I - geological set t ing.  Results on nearby propert ies w i l l  a i d  i n  i n te rp re t i ng  the 



Kokup property. 

Respectfully srrbmi t ted ,  

ARCHEP~~~CMHRQ & ASSOCIATES LIMITED 
, . 
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