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NEBULOUS PROPERTY 

INTRODUCTION 

Ukon Joint Venture (Chevron Canada Limited and Kerr-Addison Mines 

Limited, managed by Archer, Cathro & Associates Limited) discover6d the 

Nebulous occurrences during routine regional reconnaissance by airborne 

spectrometer in the Tombstone Mountains northeast of Dawson. The original 

anomaly was found on 16 June 76 on the west facing slope of a ridge on Mt. 

Brenner (West Showing) and was investigated in more detail the following day 

after uranium mineralization was found. The UJV crew, comprised of geological 

engineer Eric P. Onasick,geologist Mike P. Phillips and prospector W. Doug 

Eaton, investigaged the surrounding area and staked two separate claim groups 

(Nebulous 1-9 and Nebulous 10-15 claims) on 19 June 76. During 14 - 17 July 
76, the crew (Onasick and Eaton) returned to the area and prospecting 

discovered other mineralized zones in the area (including East Showffig). On 

this basis, and from geological considerations and new airborne information 

the Nebulous 16-29 claims were staked, joining and enlarging the original 

two groups to form one large, contiguous group. A third examination of the 

area by the crew on 3 - 4 August 76 resulted in the acquisition of the final 
four claims in the group Nebulous 30-33), and the property was investigated 

for the last time on 1 September 76,coincident with a visit by Messrs. H. Wober 

and E. Dodson of Chevron. Messrs. D. Lowrie and W, Sirola of Kerr-Addison 

had visited the property on 15 July 76. Supervision during the season was 

provided by R. J. Cathro and A. R. Archer. 

Work by UJV included extensive airborne radiometric reconnaissance 

and detail sur3eying, ground traverses with scintillometer to collect geo- 

chemical specimens, and chip sampling of the principal anomaly. This work is 



i l l u s t r a t e d  on f i g u r e s  U-NE1, U-TS1 and U-TS2 ( i n  t h e  pocket) .  Reports  

concerning UJV-owned c la im b locks  'Ting' and 'Sumting', a l s o  shown on t h e  latter 

two f i g u r e s ,  a r e  under s e p a r a t e  cover.  

PROPERTY, LOCATION AND ACCESS 

The Nebulous proper ty  c o n s i s t s  of t h i r t y - t h r e e  cont iguous minera l  

c laims recorded i n  t h e  Dawson Mining D i s t r i c t  as fol lows:  

PROPERTY CLAIM NAME NUMBER OF CLAIMS GRANT NUMBERS EXPIRY DATE 

NEBULOUS Nebulous 1-15 15  YA5089-YA5103 ' 2 J u l y 7 7  
16-29 14 YA5142-YA5155 23 J u l y  77 
30-33 4 YA5170-YA5173 12  Aug , 77 

The claims a r e  l oca t ed  a t  l a t i t u d e  64"28' n o r t h  and long i tude  138"46' w e s t  

on c la im s h e e t  1 1 6 ~ 1 7 ,  30 mi les  (49 km) n o r t h e a s t  of Dawson, i n  t h e  Cloudy Range 

between t h e  Chandindu and Blackstone Rivers .  

Access t o  t h e  a r e a  was by h e l i c o p t e r  from a camp 1 5  miles (24 km) away, 

l oca t ed  a t  Mile 45 (Km 72) of t h e  Dempster Highway, which j o i n s  t h e  main Dawson- . 
Whitehorse highway 25 mi l e s  (40 km) east of Dawson. 

GEOMORPHOLOGY AND GLACIATION 

The Tombstone i n t r u s i o n s  form t h e  co re  of t h e  Cloudy and Tombstone Ranges, 

subd iv i s ions  of t h e  Southern Og i l ive  Mountains, and a r e  cha rac t e r i zed  by long,  

branching, sharp-crested r i d g e s  t h a t  r i s e  t o  e l e v a t i o n s  of more than  7,000 f e e t  

(2100 m), w i th  l o c a l  r e l i e f  between 3,000-5,000 f e e t  (1000-1600 m), o f t e n  a s  

shee r  c l i f f s .  The a r e a  escaped P l e i s t o c e n e  ice-shee t  g l a c f h t i o n  b u t  was s t r o n g l y  

d i s s e c t e d  by a l p i n e  g l a c i a t i o n .  G l a c i a l  d r i f t  now mantles  t h e  lower h i l l s i d e s  



and small stagnating glaciers occupy some north-facing cirques. Till deposits 

of local derivation as thick as 15 metres are found in the North Klondike Valley. 

Treeline is about 3,500 feet (1067 km) and vegetation above is mainly grasses, 

lichens and buckbrush. 

REGIONAL GEOLOGY 

Middle Cretaceous quartz nonzonite stocks intrude Cambrian through Lower 

Cretaceous strata of argillaceous sediments, volcanics, limestone, phyllitic 

slate, quartzite and diabase/gabbro, including a xenolith of Permian Limestone 

(Tahkandit Formation). The rock is well exposed and the Brenner stock outcrops 

over 8 sq. miles (20 sq. km). The Brenner stock was studied and described in 

"Geology of the Mount Brenner Stock", in an unpublished UBC Master's Thesis by 

M. B. Lambert (1963), which shows that the stock is in sharp conformable contact 

with the host sediments and is concentrically zoned with a porphyritic quartz 

monzonite core surrounded by successive zones of porphyritic hornblende mon- 

zonite, monzonite porphyry, a thin band of pyroxenite, and augite-biotite 

porphyry 

The stock is mainly bounded by Lower Cretaceous orthoquartzite (Keno 

Hill quartzite) and diabase which have been deformed by thrust faulting and 

folding. They have not been noticeably disrupted by the intrusions, which 

probably crystallized from a magma emplaced in stages (see GSC Bulletin 180). 

Contacts are steeply dippping, sharp and markedly discordant, truncating strati- 

graphic and structural features. The rocks are tough and comp&teht, and 

shears and fractures are not well developed; talus is usually composed of 

fairly large, angular blocks up to several metres in size with very little 



fine fraction. Low density jointing (6 to 8 per metre) is ubiquitous. 

Figure U-NE1 illustrates the various phases of the intrusions grading 

from aplite and pink monzonite porphyry at the centre through progressively less 

siliceous phases of porphyritic hornblende monzcuite, monzonite prophyry, a thin 

band of hornblende-biotft8 pyroxenite, and augite-biotite monzbhite towards the 

west and towards the margins. The shaded area on the illustration is referred 

to as the "crescent". This phase, or at least its inner margin, appears to 

have some relationship to the pattern of airborne radiometric anomalies dis- 

covered in this stock and will be discussed further below. Loosely speaking, 

the intrusion is of syenitic composition, although ~ambert's petrological study 

has shown that most of the rocks are actually varieties of monzonite. They 

are typically characterized by a fresh, medium-grained, hypidiomorphic-granular 

to porphyritic texture, and are composed of feldspar, hornblende or augite, 

and minor quartz, biotite, olivine and opaques. Phbnocrysts in the porphyritic 

varieties are composed of orthoclase. A pronounced fabric is noticeable in 

some of the phases although it is missing in others. 

RADIOMETRICS AND GEOCHEMISTRY 

Extensive airborne radiometric surveying generated several anomalies 

in the Nebulous area in 1976, shown on Figure U-NE1. The anomalies are associated 

with the intrusive rocks, and exploration over the surrounding sediment$-failed 

to locate any response. 

The airborne surveys were carried out using a Scintrex Model GAM-1 

spectrometer with 1853 cc NaI(T1) crystal (Scintrex Model GSA-61), coupled to a 

Hewlett-Packard model 71558 stripchart recorder. Lines werepflown at about 100 
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km/hr a t  about 50 t o  75 m t e r r a i n  c l ea rance  (where f e a s i b l e ) .  The spec t ro-  

meter was set i n  t h e  to ta l -count  mode wi th  three-second t i m e  cons t an t  f o r  

prospec t ing ,  a l though s p e c t r a l  checks were flown over  anomalies ( i . e .  U, Th, 

K channels) .  

Typica l  r ad iome t r i c  response v a r i e s  from moderate t o  ve ry  s t r o n g ,  and 

backgrounds of 2000 cps  a r e  no t  uncommon. I n  a d d i t i o n  t o  uranium, both thorium 

and potassium c o n t r i b u t e  s i g n i f i c a n t l y  t o  t h i s  response;  rock assays  have 

confirmed anomalous amounts of thorium. Mass e f f e c t  from v e r t i c a l  c l i f f s  w i th  

t h e i r  l a r g e  exposures of r a d i o a c t i v e  rock a l s o  con t r ibu ted  t o  t h e  s t r o n g  response. 

Airborne rad iometr ic  response i n  t h e  Brenner s t o c k  is appa ren t ly  co r r e l a -  

t a b l e  wi th  a crescent-shaped monzonite porphyry--phase of t h e  i n t r u s i o n ,  as 

i l l u s t r a t e d  on Figure  U-NE1. U J V  found t h e  h ighes t  r ad iome t r i c  response of t h e  

season he re ,  measuring up t o  71251500 cps  a t  t h e  main Nebulous showing. At 

t h e  same time, o t h e r  f l i g h t s  de l inea t ed  a l a r g e  a r e a  of anomalous r a d i a t i o n  i n  

t h i s  v i c i n i t y .  

Another group of anomalies (maximum 52501250 cps)  w a s  discovered 

about 1 .8  mi les  ( 3  km) t o  t h e  n o r t h ,  on t h e  e a s t  s i d e  of P h i l i i p s  Lakes, and 

t h e  i n i t i a l  s t a k i n g  p ro t ec t ed  t h e s e  a r eas .  When t h e s e  anomalies were compared 

wi th  ~ a m b e r t ' s  zoning, a p o s s i b l e  c o r r e l a t i o n  wi th  t h e  c r e scen t  of monzonite 

porphyry was recognized. On t h i s  basis ,  t h e  c la im groups were joined and 

expanded by fou r t een  more claims t o  cover t h e  c r e scen t .  I n  r e t r o s p e c t ,  i t  now 

appears  t h a t  t h e  wider p o r p h y r i t i c  hornblende monzonite phase, which p a r a l l e l s  

t he  c r e scen t  on i t s  concave s i d e ,  con ta ins  t h e  source  of t h e  anomalies.  However, 

s p e c t r a l  r a t i o s  from t h e  main anomalies i nd ica t ed  a thorium response equal  t o  

o r  g rea t e r  than  t h e  uranium response and a s says  of most rock  specimens from t h e  

claims confirmed t h e  h igh  thorium content .  This  w a s  a l s o  r e f l e c t e d  i n  t h e  



r e l a t i v e l y  high a i r b o r n e  rad iometr ic  background over  t h e  i n t r u s i v e  rocks ,  

which was u s u a l l y  i n  t h e  o rde r  t o  500 t o  2500 cps. The background i n  t h e  v i c i n i t y  

of M t .  Brenner was h igher  (maxium 3300 cps) .  

S c i n t i l l o m e t e r  readings  (Sc in t r ex  broadband model BGS-ISL, w i th  4 3  c c  

NaI(T1) c r y s t a l )  i n d i c a t e d  a  t y p i c a l  background of 800 t o  1000 cps  i n  most of 

t h e  s tock ,  r i s i n g  t o  1200 t o  1400 cps i n  t h e  v i c i n i t y  of M t .  Brenner and a s  h igh  

a s  1600 cps i n  t h e  rock around t h e  showings. Mineral ized f l o a t  o r  ou tcrop  

r a i s e d  t h e  count t o  8000 t o  10000 cps.  A small specimen of t h e  yellow 

secondary mine ra l i za t ion  e x t r a c t e d  from a  f r a c t u r e  counted 1700 cps over batk- 

ground i n  hand. Rad ioac t iv i ty  on t h e  west s i d e  of t h e  r i d g e  drops g radua l ly  

towards M t .  Brenner, b u t  on t h e  e a s t  s i d e ,  a sharp  drop i n  r a d i o a c t i v i t y  is 

found a t  t h e  con tac t  between t h e  medium grained hornblende monzonite t o  t h e  

no r th  (1400 cys)  and coa r se  grained monzonite porphyry t o  t h e  sou th  (700 cps) .  

Sediments o u t s i d e  t h e  Brenner s t o c k  a t  t h e  n o r t h  end of t h e  claims count 

only 50 t o  70 cps. 

Samples c o l l e c t e d  dur ing  t h e  1976 f i e l d  season were comprised of s o i l s ,  

s i l t s ,  waters ,  rock ch ips  and whole rocks. Waters were c o l l e c t e d  i n  250 m l  

p l a s t i c  b o t t l e s  and were f i l t e r e d  and a c i d i f i e d  w i t h  8M n i t r i c  ac id  t h e  same 

day t o  prevent  uranium adso rp t ion  onto  t h e  s i d e s  of t h e  sample con ta ine r ,  S o i l s  

were c o l l e c t e d  by us ing  a  geo log ica l  p i ck  o r  mattock t o  d i g  t o  t h e  B & C hor izons  

(wherever p o s s i b l e ) .  S o i l  and s i l t  samples were placed i n  pre-numbered k r a f t  

paper bags, d r i e d  and packaged. A f t e r  r a d i o a c t i v i t y  measurements, whole rocks  

were s p l i t  and s t o r e d  f o r  r e f e rence .  Samples were shipped by a i r  f r e i g h t  t o  

Chemex Labs Ltd. i n  North Vancouver where they  were analyzed as fol lows:  rocks  

were crushed beforehand and then  t r e a t e d  as silts and s o i l s ;  subsequent ly,  a l l  



samples were dried at 550°C and screened to -80 mesh, split and weighed, dried 

twice in 4M nitric acid, picked up in acidified water, fused with a standard 

sodium fluoride-based flux and assayed in ppm with a G. K. Turner fluorometer. 

Water samples were pre-concentrated by evaporation and then analyzed by a similar 

method. Detection limits were 0.5 ppm for soils and rocks and 0.25 ppb for 

waters. 

Regional geochemistry on the claims is shown on Figure U-TS2. Of 

particular interest are the good contrasts in water sampling, supported by 

corresponding silt contrasts. Values between 1.5 and 5.7 ppb U were determined 

for water draining the anomalous area with the highest assay of 8.3 ppb from 

a creek just below the West showing. Corresponding silts vary between 22 and 

149 ppm, showing that much uranium is leaching and dispersing in ground water. 

Airborne anomalies in the Phillips Lakes reigon did not lead to any 

mineralized zones and only background values were determined for rock specimens 

collected in that area. 

Minor rosette molybdenum and chalcopyrite were noted in this area. 

A radiometric response was found in some syenitic dikes at the northern lake, 

with scinti.llometer counts as high as 5000 cps. A typical rock specimen 

assayed 940 ppm Th but only 15 ppm U,suggesting that: thorium minerals, possibly 

thorianite or uranothorite, are the source of the airborne response. 

A third occurrence of secondary uranium precipitate in fractures, 

discovered near the centre of the claim group, yielded an assay of 2.21 percent 

U308, but the occurrence is thought to be isolated and of no econolhic importance. 

No analysis was done to determine thorium content. 



MINERALIZATION 

Uranium mineralization at the Nebulous showings consists of yellow 

secondary joint coatings and fracture fillings, possibly a result of surface 

leaching and oxidation of a deeper primary source, although it could represent 

merely the precipitation of higher than normal background quantities of uranium 

from the surrounding rocks at the surface. 

Mineralization at the West Zone consists of a soft, canary-yellow mineral, 

and is often associated with a white precipitate, a salmon-pink mineral and 

traces of malachite. The yellow and white minerals fluoresce moderately 

to strongly green. A specimen containing about 10 percent yellow oxide assayed 

1.1 percent U 0 and 30 pprn Th. The salmon-pink mineral assayed 65 pprn U, similar 
3 8 

to unmineralized host rock, which assayed 40 to 80 pprn U. A typical specimen from 

this zone assayed 156 pprn U, 340 pprn Th, 5 percent K and trace or minor rare 

earths and columbium. Two chip samples were taken over the Main (West) showing, 

deliberately omitting mineralized fractures in order to determine uranium content 

in the host rock (see Figure U-NEl for location and schematic plot). The 

analysis shows a range of 12 to 57 pprn U in the fresh monzonite. The joint 

spacing was typically found to vary between one and four per foot. 

The East Zone, which is probably an extension of the West Zone, was found 

by ground prospecting with a scintillometer. Mineralization is similar to the 

West Zone with secondary uranium minerals filling fractures, although fewer 

mineralized fractures were found. Differences from the West Zone include the 

absence of the salmon-pink mineral and the presence of high radioactivity associated 

with mafic phases in outcrop (60 percent dark minerals, mostly hornblende and 

biotite). An assay of one specimen from this phase returned 0.107 percent U 0 3 8' 



0.58 percent  Tho2, 2 percent  K ,  1000 ppm Ce, 300 ppm La, 30 ppm Tb, 1 5  ppm Sc 

(anomalous) and 100 ppm Y. Other a s says  f o r  uranium i n  t h e  Eas t  Zone r e tu rned  

va lues  of 0,267 pe rcen t ,  0.982 pe rcen t ,  0.07 percent  U 0 o r  lower. Magnetite and 
3 8 

poss ib ly  z i r con  o r  sphene, and minor malachi te  and l imon i t e  occur  a s  a c c e s s o r i e s  

i n  t h e  monzonite i n  t h e  Eas t  Zone. 

CONCLUSION 

I n  summary, t h e  economic p o t e n t i a l  of t h e  Nebulous a r e a  is d i f f i c u l t  t o  

a s se s s .  Uranium oxides a r e  most abundant i n  p o r t i o n s  of t h e  E l i f f  f a c e  which 

a r e  p r e s e n t l y  being a c t i v 6 l y  eroded and t h e  evidence sugges ts  t h a t  t h e  oxide i s  

s o  f r i a b l e  and s o l u b l e  t h a t  i t  i s  quickly  leached away once it i s  exposed. I f  

t h i s  i s  t h e  case ,  wal l rocks  ad j acen t  t o  t h e  showing t h a t  have no t  been r e c e n t l y  

subjec ted  t o  a rock s l i d e  could a l s o  con ta in  t h e s e  oxides  a t  shal low depth which 

would en la rge  t h e  Nebulous zone i n t o  a f r a c t u r e  network having t h e  dimenSBons of 

a porphyry copper depos i t  and n e c e s s i t a t e  more p rospec t ing  i n  a r e a s  where f r e s h  

I 
bedrock i s  no t  exposed. Future  work must a l s o  determine t h e  frequency and 

th i ckness  of ox ide - f i l l ed  f r a c t u r e s ,  t h e  depth  of t h e  oxide f i l l i n g ,  and 

whether o r  no t  p i tchblende  occurs  a t  depth. Recent e ros ion  has  produced t e r r a i n  

condi t ions  a t  t h e  West Zone s o  d i f f i c u l t  t h a t  even t r a v e l  a long  t h e  f o o t  of t h e  

c l i f f  is  d i f f i c u l t ,  This  would be  an  extremely d i f f i c u l t  showing t o  d P i l l  

un l e s s  t h e  zone is enlarged  enough t h a t  a more a c c e s s i b l e  p o r t i o n  i s  found. 

The next  s t a g e  of work should c o n s i s t  of b l a s t i n g  and hand t renching.  
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