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SECTION A: PREVIOUS WORK 

While prospect ing  the  area around the known YETI i r o n  deposi t  i n  1975, 

R io  A l t o  prospectors discovered galena, s p h a l e r i t e  and t e t r a h e d r i t e  f l o a t  

a t  the  TIM showing. Subsequently, 96 quar tz  claims around the TIM showing 

and 3 i r o n  c la ims a t  the  YETl i r o n  deposi t  were staked du r ing  the  f a l l  o f  

1975 and the  w i n t e r  o f  1976. 

The YETl i r o n  deposi t  was b u l k  sampled i n  1976 and a p re l im ina ry  

programme o f  geo log ica l  mapping, geochemical s o i l  sampling and hand- 

t rench ing was conducted on the  Rusty Springs property.  A repor t  by M. N. 

Chernoff, P.Geo1. (Alta.)  suggested the poss ib i  l i t y  o f  the  m i n e r a l i z a t i o n  

a t  RUSTY SPRINGS be ing hydrothermal i n  na tu re  and r e l a t e d  t o  a shallow, 

igneous, a c i d  i n t rus ion .  

I n  1977, t h e  programne was cont inued and expanded on the  RUSTY SPRINGS 

proper ty  w i t h  a d d i t i o n a l  geological  mapping, geochemical s o i l  sampling and 

a d r i l l i n g  programme. Th i r teen ho les  f o r  a t o t a l  footage o f  3200' were 

d r i l l e d  us ing  a Hydra-Wink Badger AQ d r i l l .  M ine ra l i za t i on  a t  sur face and 

i n  d r i l l  ho les prompted the  s tak ing  o f  an a d d i t i o n a l  284 quar tz  claims and 

12 i r o n  c la ims t o  form a t o t a l  o f  380 quar tz  c la ims on the  RUSTY SPRINGS 

proper ty  and 15 i r o n  c la ims a t  the  YETI i r o n  deposit .  A geo log ica l  t hes i s  

by G. Schoel concluded t h a t  t he  m i n e r a l i z a t i o n  a t  RUSTY SPRINGS appeared t o  

be most s i m i l a r  t o  M iss i ss ipp i  Va l ley  type occurrences. 

I n  the  w i n t e r  o f  1978, fue l ,  equipment and suppl ies were brought i n  by 

t r a c t o r - t r a i n .  Two g r i d  systems were cu t  f o r  a t o t a l  o f  40 l i n e  mi les.  

Add i t i ona l  geo log ica l  mapping, geochemical s o i l  sampling, bu lk  sampling and 

d r i l l i n g  was a l s o  conducted. Two Hydra-Wink d r i l l s  were then employed t o  

complete 30 d r i l l  holes w i t h  a combined footage o f  6035'. A geological  

t hes i s  by 0. Hansen emphasized the  "domal" s t r u c t u r e  o f  RUSTY SPRINGS and 

a l s o  c l a s s i f i e d  the  m i n e r a l i z a t i o n  as most s i m i l a r  t o  M iss i ss ipp i  Va l ley  

type deposi ts .  

I n  1979, more geological  mapping and geochemical s o i l  sampling was 



car r ied  out; I n  addi t ion,  a geophysical programme o f  I.P. (P.F.E.) and 

g rav i ty  surveys was performed. A geological thesis by J. Bankowski 

c l a s s i f i e d  the mineral izat ion a t  RUSTY SPRINGS as hydrothermal-exhalative 

i n  nature. 

SECTION 8: DRILLING PROGRAMME 

Twenty-seven diamond d r i l l  holes were d r i l l e d  i n  summer, 1980 on Orma 

H i  11 by Caron Dlamond D r i  11 ing Limited f o r  a t o t a l  footage o f  6000'. 

Ground condit ions near surface were general ly poor w i t h  abundant, deeply 

weathered, sandy and unconsolidated mater ia l  present and therefore an HQ 

size, t r ip le -bar re l  system coupled t o  a Longyear Super-38 d r i  11 was chosen 

as the optimum d r i l l i n g  equipment. Even so, many problems were encountered 

due t o  the unconsolidated nature o f  the ground. Casing had t o  be dr iven t o  

considerable depth t o  s t a b i l i z e  the holes and many holes necessitated a 

reduction o f  HQ s ize rod t o  NQ size, w i t h  the HQ rod being reamed i n  behind 

I the NQ rod t o  ac t  as casing. As a resu l t .  about 3500' o f  the core i s  NQ 

s ize w i t h  the remainder being HQ. 

D r i l l i n g  was slow i n  the unconsolidated Carboniferous s t ra ta  w i t h  the 

rods having t o  be pu l led o f ten  and w i th  a need f o r  deep casing. As a 

resul t ,  12-hour d r i l l  s h i f t s  i n  t h i s  mater ia l  averaged only about 20' w i t h  

an average core recovery o f  60% t o  70%. 

D r i l l i n g  i n  the consolidated Devonian s t ra ta ,  however, was rapid, w i t h  

d r i l l  s h i f t s  averaging about 50' and core recovery averaging 90% o r  bet ter .  

The holes themselves are general ly shallow, averaging about 200' i n  

depth; the deepest completed hole was DDH 80-12 a t  527' and the shallowest 

completed holes were DDH 80-2 and -15 both a t  87'. DDHs 80-5A, -24 and -26 

were terminated due t o  technical d i f f i c u l t i e s .  DDHs 80-7, -17, -18, -21 

and -26 were d r i l l e d  a t  an angle o f  60°, whi le the remainder were ve r t i ca l  

holes. 



The sal l en t  features o f  the d r i l l  holes are as fol lows: 

ODH 80-1 

D r i l l e d  v e r t i c a l l y  t o  a depth o f  227'. 

27' t o  29' o f  white, massive quartz pebbles + Cu-carbonate staining. 

38'4'' t o  38'7'' o f  massive tetrahedr i  te. 

38'7'' t o  50'5" o f  quartz and decomposed 1 imestone + minor Cu-carbonate. 

DDH 80-2 

D r i  1 l ed  ve r t l ca l  l y  t o  a depth o f  87'. 

59' t o  87' w i t h  s l i g h t  Cu-carbonate staining. 

DDH 80-3 

D r i l l e d  v e r t i c a l l y  t o  a depth o f  97'.  

0 '  t o  22' and 72' t o  73 '7 "w i th  s l i g h t  Cu-carbonate staining. 

73'7" t o  74' o f  massive te t rahedr i te .  

74' t o  77 '  a t  minor tetrahedr i  t e  and Cu-carbonate. 



DOH 80-4 

- D r i l l e d  v e r t i c a l l y  t o  a depth o f  132'. 

- 108'7" t o  112' w i t h  minor galena. 

- 113' t o  118'9" w i t h  minor t e t r ahed r i t e  and Cu-carbonates. 

Assay 
Sample --- ---- # !%!h 2dT-Ag %-CU $-P_b_ %A 

10 108'7"-1 12'6" 1.41 0.05 0.75 .001 
1 1  1 12'6"-I 15'0'' 8.97 0.90 9.94 .002 
12 115'0''-1 19'4'' 1 .16 0.25 0.3 .003 

Sample # --- ---- 
A-41 
A-42 
A-43 
A-44 
A-45 
8-41 
8-42 
8-43 
8-44 
8-45 

DDH 80-5 

- D r i l l e d v e r t i c a l l y t o a d e p t h o f 2 0 9 ' .  

- 125'3" t o  129' o f  massive t e t r ahed r i t e  and minor quartz. 

DDH 80-6 
- D r i l l e d  v e r t i c a l l y  t o  a depth o f  128'. 

- Essen t i a l l y  barren. 

DDH 80-7 
- D r l l l e d  a t  an angle o f  60° w i t h  a northeast  bearing t o  a depth o f  367'. 

- Very minor t e t r ahed r i t e  patches from 149' t o  155'. 

DDH 80-8 

- D r i l l e d  v e r t i c a l l y  t o  a depth o f  197'. 

- 132'1" t o  132'10" o f  massive te t rahedr i te .  



Assay 

DDH 80-9 
- D r i l l e d  v e r t i c a l l y  t o  a  depth o f  125'. 

- Essent ia l ly  barren. 

DDH 80-10 

- D r i l l e d  v e r t i c a l l y  t o  a depth o f  150'. 

- Minor Cu-carbonate traces from 96' 10" t o  100'. 

DDH 80-1 1  

- D r i l l e d  v e r t i c a l l y  t o  a  depth o f  372'. 

- Essent ia l ly  barren. 

ODH 80-12 
- D r i l l e d  v e r t i c a l l y  t o  a  depth o f  S X ! .  

- Essent ia l ly  barren. 

DDH 80-13 
- D r i l l e d  v e r t i c a l l y  t o  a  depth o f  202'. 

- Essent la l ly  barren. 

DDH 80-20 

- D r i l l e d v e r t i c a l l y t o a d e p t h o f  120'. 

- Essent ia l ly  barren. 

DOH 80-21 

- D r l l l e d a t a n a n g l e o f  6 0 ° a n d a s o u t h w e s t b e a r i n g t o a d e p t h o f 2 0 1 '  

- Essent ia l ly  barren. 

DDH 80-22 

- D r i l l e d  v e r t i c a l l y  t o  a  depth o f  126'. 

- Essent ia l l ybar ren .  



DDH 80-23 

D r i l l e d  v e r t i c a l l y  t o  a depth o f  125'. 

Essent ia l ly  barren. 

DDH 80-24 

D r i l l e d  v e r t i c a l l y  t o  a depth o f  12'. 

Barren; terminated due t o  lack o f  d r i  11 ing water. 

DDH 80-25 

D r i l l e d  v e r t i c a l l y  t o  a depth o f  284'. 

Essent ia l ly  barren. 

DDH 80-26 

D r i l l e d  a t  an angle o f  60- and a northeast bearing t o  a depth o f  77'. 
Barren; terminated t o  f a c i l i t a t e  camp break-up. 

SECTION C: TRENCHING 

Six trenches,designated T #1  - T #6, were cu t  on Orma H i l l  t h i s  

summer using a Ca te rp i l l a r  D-7-C bul ldozer equipped w i th  a single-toothed 

r ipper  (Figures 1 and 2). The trenches general ly s t r i k e  east and l i e  per- 

pendicular t o  a northwest-str ik ing mineralized zone. 

T #1 - 
- Located between 1 ines 8+5DN t o  9+50N and 1 ines 0+60W t o  2+10W. 

This trench I s  about 170' long and averages 40' inwidth. I t  was cut  ' 

close t o  the Drma showing t o  provide information on the mineral izat ion 

seen a t  t h i s  showing. I n  the course o f  excavation, a zone o f  abundant 

galena, quartz and hematite fragments w i t h  minor te t rahedr i te  i n  a 

matr ix  o f  coarse, gossanned sand was uncovered (Figure 2).  The trench 

was deepened t o  about 6 '  i n  the v i c i n i t y  o f  t h i s  zone and shallows 

towards the ends o f  the trench. 



T #2 - - Located detween l i nes  l0+05N t o  11+25N and l ines  0+80W t o  3+30W. This 

trench 1s about 250' long and averages 30' i n  width. It was cut  100' 

northwest o f  T #1 t o  es tab l i sh  continuation o f  the mineralized zone. 

The same mineralized zone was uncovered (Figure 2) and a t  roughly the 

middle o f  the zone a vein o f  quartz w i t h  galena and te t rahedr i te  was 

uncovered. The mineral ized zone was i n i t i a l l y  cut t o  a depth o f  6 '  

w i t h  the ends o f  the trench outside the zone being more shallow. 

Later excavation deepened the trench t o  about 12' i n  the v i c i n i t y  o f  

the mineral ized zone and uncovered a stockwork-like system o f  mineral- 

bearing quartz veins. 

T #3 - 
- Located between l i nes  12+20N t o  13+00N and l ines  2+00N t o  3+50W. This 

trench i s  about 150' long w i th  an average width o f  30'. i t  was cut  

about 150' northwest o f  T #2 t o  estab l ish continuation o f  the mineral- 

ized zone. The trench was cut t o  a depth o f  only about 3 '  i n  the pro- 

jected s t r i k e  o f  the mineralized zone and subsequently only minor Pb 

and Cu mineral izat ion were uncovered along t h i s  s t r i ke .  

T #4 - 
- Located between l ines 13+50N t o  14+30N and 1 ines 1+90W t o  4+30W. This 

trench i s  about 240' long w i th  an average width o f  50'. It was cut  

about 100' northwest o f  T #3 t o  t r y  and in tersect  the projected 

mineral ized zone but, as w i t h  T #3, was only cut t o  a depth o f  about 3' 

and uncovered on ly  minor Cu and Pb mineral izat ion along the projected 

zone. 

T #5 - 
- Located between 1 ines 7+10N t o  7+85N and 1 ines O+5OE t o  1+80W. The 

trench i s  about 250' long, w i t h  an average width o f  60 ' .  It was cut 

about 150' southeast o f  T #I t o  estab l ish continuation o f  the zone o f  

mineral izat ion but was not completed due t o  extremely muddy ground. 

The trench was cut t o  a depth o f  about 4' and no mineral izat ion was 

noted. 



- Located between l ines  0+00 t o  0+60S and l ines  1+00E t o  0+30W. The 

trench i s  about 130' long w i th  an average width o f  40'. I t  was cut t o  

estab l ish the nature o f  the mineral izat ion a t  the ORMA showing and t o  

confirm the extension o f  the mineralized zone projected across T #1. 2, 

3 and 4. A stockwork-like system o f  galena and tetrahedr i te-bear ing 

quartz veins was uncovered along t h i s  projected strike'. The trench i s  

cut t o  about 12' i n  depth through the mineralized zone and shallows 

towards the ends o f  the trench. 

SECTION 0: GEOLOGY 

The geological work conducted a t  the RUSTY SPRINGS property t h i s  summer 

can be grouped as follows: 

1) Detai led geological mapping o f  Orma H i l l  on a scale o f  1" = 100' 
(Figure 1); 

2. Logglng and sampling of core obtained from the d r i l l i n g  program; 

3. Detai led mapping and sampling o f  bul ldozer trenches cut t h i s  summer on 
Orma H i  11 (Figure 2). 

The mapping information, i n  conjunction w i th  d r i l l  hole data, resul ted 

i n  the conclusion tha t  Orma H i l l  i s  completely capped by Carboniferous 

(Mississippian) age s t ra ta ,  probably corre la tab le  t o  the Hart River Forma- 

t ion.  This s t ra ta  unconformably over l ies  Middle Devonian Og i l v ie  Formation 

s t ra ta  which displays an i r r egu la r  surface w i th  substantial r e l i e f .  It i s  

w i t h i n  the Carboniferous s t ra ta  that  v i r t u a l l y  a l l  the mineral izat ion i s  

rest r ic ted.  

A zone o f  mineral izat lon roughly 50' wide w i th  a s t r i k e  length o f  about 

2400' was dei lneated on Orma H i  1 1 (Figures 1 and 2) through known showings 

and new minera l izat ion uncovered by trenching and the c lear ing o f  d r i l l  

s i tes .  

The mineral izat ion w i th in  t h i s  zone i s  i n  the form o f  galena, hematite 



and tetrahedrlte-bearing quartz stockwork systems. Several ca re fu l l y  

selected samples o f  te t rahedr i  t e  yielded assays o f  438 oz Ag/T from T #6 
near the southeastern end o f  the zone, 234 oz Ag/T from T #2 near the center 

o f  the zone and 1 1  1 o r  Ag/T from the te t rahedr i te  showing a t  the northwest- 

ern end o f  the zone (Figure 1) .  

I t had been previously thought that  mineral izat ion seen i n  some 33 show- 

ings as o f  1979 was hosted In  Devonian dolostones o f  the Og i l v ie  Formation. 

This mineral izat ion was predominant as i r regu la r  patches o f  cubic galena, 

te t rahedr i te  and amber sphaler i te  i n  a matr ix  o f  quartz, o f ten w i th  access- 

ory  c a l c i t e  and p y r i t e  as dodecahedrons o r  i n  disseminated form. V i r t u a l l y  

a l l  the mineral izat ion was found close t o  an over ly ing black chert-shale 

sequence assigned t o  the Unnamed Shale Un i t  o r  Canol Formt ion o f  Upper 

Devonian age. The patchy nature o f  the mineral ization, i t s  symmetric mr- 

phology (i.e. cubic galena, large euhedral crysta ls  o f  i ron-def ic ient  

sphaler i te)  and i t s  proximal locat ion close t o  an over ly ing u n i t  na tu ra l l y  

led t o  the conclusion that  t h i s  mineral izat ion was unconformity-related, 

Mississippi  Valley type i n  nature. The over ly ing,  metal-r ich Canoi Forma- 

t i o n  was most o f ten referred t o  as the source o f  the metals. Ground prepar- 

a t i on  o f  the Devonian Ogi lv ie  Formation by means o f  prolonged sub-aerial 

exposure and/or by sub-surface d isso lu t ion by underground aqui fer  systems 

led t o  the formation o f  caves, vugs and an overa l l  poros i ty  which, i n  the 

presence o f  organ i ca l  1 y-der lved hydrogen sul phide (H2S), prec ip i ta ted metals 

from solut ions emanating from the over ly ing shale. The abundant quartz and 

h igh s i l v e r  content o f  galena and te t rahedr i te ,  however, are contrary t o  t h i s  

s t y l e  of  mineral izat ion.  The high s i l v e r  content was a t t r i bu ted  t o  the 

anomalous s i l v e r  content o f  the over ly ing shales, whi le quartz was assumed 

t o  be due t o  remobi l izat ion o f  s i l i c a  from organica l ly -prec ip i ta ted chert 

(i.e. chert-replaced sponge spicules) w i t h i n  the Og i l v ie  Formation and/or 

over ly ing chert o f  the Canol Formation. 

Evidence from work conducted a t  the RUSTY SPRINGS property t h i s  s u m r ,  

however, would suggest a d i f f e r e n t  s t y l e  o f  minera l izat ion than tha t  con- 

cluded from e a r l i e r  work. Mapping and examination o f  surface s t ra ta  on Orma 

H i l l  (Figure 1) revealed a zone o f  s i i i c a  replacement and a l t e ra t i on  from 

approximately l i n e  0+00-5+00E t o  l i n e  21+00N-3+00W and extending south o f  

t h i s  l ine.  Limestones t o  the north o f  t h i s  l i n e  were found t o  be l i g h t  grey 



i n  colour and compact, w i t h  no a l t e ra t i on  and very minor f ractur ing.  

Crinoid stems were noted and dolomite c rys ta ls  were absent. To the south 

o f  t h i s  l ine,  limestone i s  darker grey, s i l i c i c ,  sanded, decomposed, f rac- 

tured and sometimes brecciated. The rocks are predominant as f l o a t  w i t h  

l i t t l e  outcrop and poor exposure. Abundant blocks o f  hematite and quartz 

w i t h  minor p y r i t e  are c lose ly  associated w i th  the a l tered limestone f l oa t .  

It i s  w i t h i n  t h i s  al tered, s i l i c i c  zone that a l l  the mineral izat ion on 

Orma H i l l  occurs. Much coarse, gossanned, carbonate sand i s  found w i th in  

t h i s  zone from the leaching and deca lc i f i ca t ion  o f  pre-exist ing limestone. 

Minor green sandstones and grey s i l t s tone  were also noted. 

D r i l l i n g  on Orma H i l l  revealed that a l tered s u r f i c i a l  s t ra ta  rests on 

a r e l a t i v e l y  unaltered, unconformable basement o f  Devonian dolostone which 

has an i r regular ,  h igh r e l i e f  surface. The contact o f  the a l tered su r f i c -  

la1 s t ra ta  and the underlying Devonian dolostone was general ly sharp. It 

was the personal opinion o f  D. C. Templeman-Kluit (geologist, Indian 

A f fa i rs )  tha t  surface s t ra ta  on Orma H i l l  was Mississippian (Carboniferous) 

Hart River Formation. In  view o f  the obvious d i s s i m i l a r i t y  o f  carbonates 

i n  the two un l ts  and the presence o f  s i l t s t one  and sandstone i n  the upper 

un i t ,  t h i s  author agrees. The absence o f  an Upper Devonian section on the 

Dg i l v i e  Formation would a l low s u f f i c i e n t  time t o  develop a ka rs t i c ,  

i r regular ,  unconformable surface. Both Carboniferous and Devonian s t ra ta  

exhibi ted much f rac tu r i ng  and brecciat ion o f  the carbonates; t h i s  was best 

seen i n  core o f  the Og i l v ie  Formation where breccia c las ts  nat ive t o  the 

host rock were supported i n  a matr ix  o f  f ine-grained mater ia l  a l i en  t o  the 

hosting rock. This implies tha t  underground aqui fer  systems caused so lu t ion 

col lapse o f  the host rock i n t o  introduced material.  Considerable dark, 

carbonaceous-argillaceous mater ia l  containing disseminated p y r i t e  was pres- 

ent and was presumably introduced i n  the same manner. Other forms o f  

brecc ia t ion i n  the Devonian may be due t o  the development o f  a kars t ic ,  

unconformable surface. Tectonic act l v l  t y  whlch caused doming on the RUSTY 

SPRINGS property may a lso have caused brecciat ion and f rac tu r ing  i n  the 

Devonian and Carboniferous s t ra ta  by dynamic force and subsequent in t rus ion 

o f  quartz veins. 

Mineral izat ion seen i n  d r i l l  holes on Orma H i l l  was general ly i n  Car- 

boni ferous s t ra ta  close t o  the Carboniferous-Devonian contact (Figures 4 ,  



5 and 6). The i m p l i c a t i o n  i s  t h a t  minera l ized so lu t i ons  passed through 

Devonian s t r a t a  and moved along t h e  contact,  which wouid represent a l i n e  o f  

weakness. 

The excavation o f  a t rench  (T #I, Figures 1 and 2) t o  b e t t e r  de f i ne  the  

m i n e r a l i z a t i o n  o f  t he  GALENA BOULDER showing exposed a zone o f  m ine ra l i za t i on  

some 30' wide, w i t h i n  which l a r g e  b locks o f  massive, deformed galena, hema- 

t i t e  (some b o t r y o i d a l ) ,  abundant small angular pieces o f  quar tz  and minor 

t e t r a h e d r i t e  occur i n  a gossanned, coarse, carbonate sand. Galena from t h i s  

zone was h i g h l y  deformed, w i t h  some sampies having borders o f  h i g h l y  deformed, 

f ine-gra ined "steel"  galena passing inwards t o  less  deformed galena t o  a core 

o f  h i g h l y  deformed " f l ow  st ructured" galena. Th is  wouid imply several phases 

o r  "pulses" o f  f o rce fu l l y - i n t roduced  galena. Th is  minera l ized zone was again 

b isec ted i n  T #2 but  d i f f e r e d  from t h a t  i n  T #I since i t  contained less  hema- 

t i t e  and m r e  t e t r a h e d r i t e .  A quar tz  ve in  up t o  2 '  wide con ta in ing  abundant 

galena and t e t r a h e d r i t e  was exposed. Carbonate country rock next  t o  the  ve in  

was f o l i a t e d  and s l i g h t l y  folded, suggest ing f o r c e f u l  emplacement. T #3 and 

14 a l s o  b isec ted the  p ro jec ted  zone but  d i d  n o t  penetrate deep enough and 

uncovered o n l y  mlnor galena and t e t r a h e d r i t e .  The northwest end o f  t h e  pro- 

j ec ted  zone encloses the  PYRlTE and TETRAHEDRITE showings. The PYRITE show- 

i n g  has abundant l a r g e  c l a s t s  and dodecahedrons o f  p y r i t e  i n  a massive, wh i te  

quar tz  mat r ix .  The TETRAHEDRITE showing has massive, f ine-gra ined t e t r a -  

h e d r i t e  up t o  2 '  t h i c k  i n  a m a t r i x  o f  quar tz  and s i l i c i f i e d  l imestone. 

T #5 was n o t  completed due t o  bad ground and d i d  not  uncover any mlner- 

a l i z a t i o n .  T #6 was cu t  beside the  ORMA showing and exposed a quartz  stock- 

w r k  system w r t h  abundant t e t r a h e d r i t e  ox id i zed  t o  Cu-carbonate and galena. 

The nor theast  end o f  t he  zone i s ,  i n  general, more weathered and ox id i zed  

than t h e  northwest end. Another quar tz  v e i n  bear ing abundant galena and 

t e t r a h e d r i t e  was uncovered a t  i i n e  0+90S-1+05E ( ~ i g u r e  1). At i i n e  3+00S- 

1+05E an outc rop o f  s i l i c i f i e d  1 lmestone hos t ing  a quartz  ve in  was uncovered 

dur ing  cons t ruc t i on  o f  a d r i l l  s i t e .  Here, t e t r a h e d r i t e  seems t o  have 

replaced l imestone adjacent t o  the  quar tz  ve in  but  has s ince ox id ized t o  

malachi te and a z u r i t e .  

Soma c a r e f u l l y  selected sampies o f  massive t e t r a h e d r i t e  along the  zone 

y ie lded  the  f o l l o w i n g  ( r e f e r  t o  F igure 1): 



Locat ion -------- 2ame!e-# ELI-A9 L C !  %-Pb 3-Z! 
T #6: 0+50S-0+30E IIOII-1 438.0 25.8 7.9 2.11 

T #2: 10+20N-1+80W T2- 1 234.0 11.8 23.0 1.36 

Te t rahedr i t e  showing: 
20+60N-4+25W TS- 1 111.0 4.25 39.4 0.80 

A geochemical s o i l  sampling every 10' across the  face o f  T #6 y ie lded  

t h e  fo l lowing:  

Locat ion -------- Sample --- ---- # ozLLA9 LC!! 5-Pb 5-Zn 
0+50S-0+20E 11011-2 8.69 0.80 2.20 0.06 

0+50S-0+30E "011-3 9.05 1 .OO 2.00 0.09 

~ 5 0 ~ - 0 + 4 0 E  IIOII-4 8.18 0.67 9.10 0.03 

Abundant v i t reous ,  aquamarine b l u e  t o  b lack,  f r i a b l e  na t roa lun i te ,  

( N ~ , K ) A ~ ~ ( S O ~ ) ~ ( O H ) ~ ,  was found t h i s  summer i n  d r i l l  ho les and on sur face i n  

the  area from 1 ines 0+00 t o  4+00S and 0+00 t o  2+00W (Orma g r i d ) .  I d e n t i f i -  

c a t i o n  was courtesy o f  ian Hutchins (geochemist, U n i v e r s i t y  o f  ~ a l g a r y ) .  

Gibbsi te .  A1 (OH) 
3' a 

beige hydrate, was a l s o  i d e n t i f i e d  from core sample but  

was minor i n  abundance and occurrence. 

J im  Hor in  (geologist ,  D.I.N.A.) discussed the  n a t r o a l u n i t e  occurrence 

on Orma H i l l  and suggested t h a t  a l u n i t e  KAl (S04)2(OH)6 i s  t y p i c a l  o f  t he  
3 

uppermost sect ions o f  many hydrothermal deposi ts  such as Gold f ie lds ,  Nevada 

i n  the  southwestern Uni ted States. I t  i s  a secondary, a l t e r a t i o n  mineral 

which replaces pr imary minera ls  such as or thoc lase KAlSi 0 i n  the  presence 
3 8 

o f  ac id i c ,  su lphur - r ich  so lu t ions .  A cream-coloured sulphate was seen 

associated w i t h  t h e  n a t r o a l u n i t e  and some samples observed were composed o f  

n a t r o a l u n i t e  t h a t  graded i n t o  t h i s  sulphate. Other workers on the  proper ty  

had r e f e r r e d  t o  t h i s  mineral  as gypsum CaSO '2H 0 and have described i t  as 
4 2 

an evapor i te.  It does, however, d i s p l a y  conchoidal f r a c t u r e  u n l i k e  evapor- 

t t e s  and, due t o  i t s  c lose assoc ia t ion  w i t h  na t roa lun i te ,  t h i s  author 

suggests t h a t  t h e  mineral  i s  a l u n i t e  and n o t  gypsum. 

DDH 80-5 in tersec ted n e a r l y  30' of n a t r o a l u n i t e  a t  the  top  o f  t h i s  

hole. The occurrence and q u a n t i t y  o f  t h i s  mineral  on Orma H i l l  s t r o n g l y  

suggests the  p o s s i b i l i t y  t h a t  a pr imary, o r thoc lase - r i ch  rock such as a 



g r a n i t i c  p lug  ex i s ted  on Orma H i l l  but  has s ince been replaced by nat ro-  

a l u n l t e  and a l u n i t e .  Weathering and o x i d a t i o n  o f  abundant p y r i t e  cou ld  

have supp l ied  a su lphur l c  a c i d  s o l u t i o n  t o  cause the  replacement o f  g r a n i t e  

by a l u n l t e  and n a t r o a l u n i t e  but  the  q u a n t i t y  of these minerals makes i t  much 

m r e  l i k e l y  t h a t  an a c i d i c ,  su lphur - r ich  s o l u t i o n  has been suppl ied by a 

hydrothermal system. Th is  would make Orma H i l l  t h e  focus o f  hydrothermal 

a c t i v i t y  on the  p roper t y  as now known and would account f o r  the  h i g h l y  

ox id i zed  and decomposed na tu re  o f  s u r f i c i a l  s t r a t a  on Orma H i l l .  

A composite map o f  I.P. [P.F.E.) and g r a v i t y  anomalies obtained from 

l a s t  summer's geophysical program w i t h  a l l  d r i l l  holes and showings was 

drawn (Figure 3). As can be seen f rom the  map, o n l y  th ree  d r i  1 1  holes 

( d r i l l e d  i n  1978) penetrated the  I.P. anomalies and, un for tunate ly .  these 

were i n  the  weaker areas o f  the anomalies and, i n  add i t i on ,  were f a i r l y  

shal low holes. 

Hole 78-23 located a t  1 i n e  1+50N-22+00E (Mike Hi1 1 g r i d  system) was 

d r l l l e d  v e r t i c a l l y  t o  a depth o f  o n l y  128' on the  30% contour  o f  an exten- 

s i v e  I.P. anomaly. The ho le  was e s s e n t i a l l y  barren but  d i d  have some quar tz  

ve in ing  and brecc ia ted l imestone. Holes 78-6 and 78-7 located a t  l i n e  

19+75S-65+50E were both  d r i  1 l ed  from the  same c o l l a r  i n t o  the  15% contour o f  

an i s o l a t e d  I.P. anomaly. Hole 78-6 was d r i l l e d  v e r t i c a l l y  t o  a depth o f  

200'. Th is  ho le  was h e a v i l y  p y r i t i c  w i t h  very abundant disseminated p y r i t e ,  

b lebs o f  p y r i t e  and f l a t  l y i n g  p y r i t e  bands a t  90'. Hole 78-7 was d r i l l e d  

a t  an angle o f  45' and a bear ing  o f  330' t o  a de.pth o f  202'. Th is  ho le  a l s o  

had abundant disseminat ions and blebs o f  p y r i t e .  

A g r a v i t y  anomaly on Orma H i l l  was penetrated by d r i l l  holes #6, 7 and 

8 (1977), 78-103, 104 and 106 (1978) and 80-1, 2, 3, 22 and 23 (1980). 

Holes 86 and 7 were e s s e n t i a l l y  barren, w i t h  minor Cu-carbonate s t a l n -  

l n g  near surface. Hole #6 was d r i l l e d  v e r t i c a l l y  t o  a depth o f  207' w h i l e  

ho le  #7 was d r i l l e d  a t  an angle o f  45O and a souther ly  bear ing  t o  a depth 

o f  297'; both holes were e s s e n t i a l l y  barren. Hole #8 was d r i l l e d  a t  an 

angle o f  45' and a wes te r l y  bear ing t o  a depth o f  202'. Th is  ho le  passed 

through a t o t a l  o f  52' over which assays were quoted as 20.8 oz Ag/T t o  

132.8 oz Ag/T. As a l l  t h ree  holes were d r i l l e d  from the  same c o l l a r  i n  the  



4.00 MGAL contour o f  the g rav i t y  anomaly, i t  would seem that  holes #6 and 7 

were d r i l l e d  away from the trend o f  mineral izat ion,  whi le  hole #8 was 

d r i l l e d  more o r  less pa ra l l e l  t o  the  trend o f  mineral izat ion close t o  the 

contact o f  the Devonian and Carboniferous strata.  Data obtained from t h i s  

year's d r i  11 program confirms that  t h i s  contact dips roughly 4S0 t o  the 

west on Orma H i l l .  

Hole 78-103 was d r i l l e d  v e r t i c a l l y  t o  a depth o f  258' on the border of  

the 3.00 MGAL contour and had a f a i r  amount o f  p y r i t e  i n  the lower section 

o f  the hole. Hole 78-104 was d r i l l e d  a t  an angle o f  60° and a northeast 

bearing t o  a depth o f  163' i n  the 3.50 MGAL contour; i t  had 17.58 oz Ag/T 

from 93' t o  98'. Hole 78-106 was d r i l l e d  v e r t i c a l l y  t o  a depth o f  198' i n  

the 3.00 MGAL contour and was essent ia l l y  barren. 

Hole 80-1 was i n  the 4.00 MGAL contour; 80-2 and 80-22 were both i n  the 

3.50 MGAL contour and holes 80-3 and 80-23 were i n  the 3.00 MGAL contour o f  

the g rav i ty  anomaly. Hole 80-1 had 3" o f  massive te t rahedr i te  from 38'4" t o  

38'7"; hole 80-2 had minor Cu-carbonate s ta in ing from 59' t o  87'; hole 80-3 

had 10'' o f  masslve te t rahedr i te  from 73'7'' t o  74' ,  and holes 80-22 and 80-23 

were essent ia l l y  barren. 

A more complete descr ip t ion o f  the 1980 d r i l l  holes mentioned above can 

be found i n  Section 6: D r i l l i n g .  

SECTION E: SUMMATION AND RECOMMENDATIONS 

The RUSTY SPRINGS property hosts Cu, Pb, Zn and Ag mineral izat ion pre- 

dominantly w i t h i n  Mississippian (Carboniferous) Hart River Formation s t ra ta .  

In  view o f  the high quartz and s i l v e r  content, the presence o f  appreciable 

nat roa lun i te  and a lun i te ,  deformation i n  galena as wel l  as the host rocks 

adjacent t o  mineralized veins, tecton ic  a c t i v i t y  responsible f o r  the doming 

o f  s t ra ta  on the property and the vein nature o f  the mineral izat ion,  i t  i s  

- suggested that  the minera l izat ion i s  hydrothermal i n  nature. 



This  m l n e r a l l z a t l o n  i s  probably r e l a t e d  t o  the  t e c t o n i c  a c t i v i t y  which 

caused t h e  domlng seen on t h e  property.  A r e l a t i v e l y  shal low i n t r u s i o n  may 

have suppl ied the  energy f o r  t h i s  t e c t o n i c  a c t i v i t y  and t h e  minera l ized 

s o l u t i o n s  which moved along r e s u l t a n t  f a u l t s  and f rac tures .  A p o r t i o n  o f  

t h i s  i n t rus ion ,  i n  the  form o f  a g r a n i t i c  p lug  now a l t e r e d  t o  a l u n i t e  and 

na t roa lun i te ,  poss ib l y  e x i s t s  on Orma H i l l .  

The m i n e r a l i z a t i o n  may have been concurrent w i t h  tectonism o r  may be 

younger. Since the  m i n e r a l i z a t i o n  i s  i n  Carboniferous age strata,. i t  has a 

maximum age o f  Carboniferous but  requires isotope ana lys is  f o r  accurate age 

dat ing.  

Orma H i l l  i s  seen as t h e  focus o f  hydrothermal a c t i v i t y  as now known on 

t h e  p roper t y  s ince i t  i s  the  most h e a v i l y  a l t e red ,  ox id i zed  area and hosts 

what may poss ib l y  have been a g r a n i t i c  plug. I n  add i t i on ,  a zonat ion of 

metals can be seen i n  the  minera l ized zone moving away from T #6 northwest- 

e r l y .  The r a t i o  o f  ounces per ton  Ag over percent Pb (oz/T Ag/% Pb) i s  55.4 

i n  T #6 a t  the  southeastern end o f  t h e  zone, 10.2 i n  T #2 near the  center  o f  

the zone and 2.8 a t  the  f a r  end o f  the  zone. Such metal zonation i s  t y p i c a l  

o f  hydrothermal depos i t s. 

The minera l ized zone on Orma has an e f f e c t i v e  s t r i k e  l eng th  o f  some 

2400' and i s  de f ined by several showings and bu l l doze r  trenches. The abund- 

ance and c o n t i n u i t y  o f  m i n e r a l i z a t i o n  w i t h i n  t h i s  zone i s  l a r g e l y  unknown 

and requ i res  f u r t h e r  work. It i s  recommended t h a t  a d d i t i o n a l  t rench ing and 

s t r i p p i n g  o f  overburden be undertaken t o  b e t t e r  de l ineate  the  zone and 

e s t a b l i s h  the  q u a n t i t y  of m i n e r a l i z a t i o n  contained there in .  A c a t e r p i l l a r  

D-7-C bu l l doze r  i s  s t i l l  on the  RUSTY SPRINGS p roper t y  and would be adequate 

f o r  t h i s  work. 

The na tu re  o f  I .P. (P.F.E.) anomal les  obta ined from l a s t  sumnar's geo- 

physical  program a t  RUSTY SPRINGS i s  l a r g e l y  unknown. Two o f  th ree d r i l l  

ho les which penetrated the  lower contours o f  an I.P. anomaly were h e a v i l y  

p y r i t i c  and could poss ib l y  represent a per iphera l  Fe cap surrounding bodies 

o f  Cu, Zn and Pb sulphlde. It i s  recornended t h a t  the  h ighest  contours o f  

these I.P. anomalies be d r i l l e d  t o  a depth o f  a t  l e a s t  300', p re fe rab ly  us ing 

the  same type o f  d r i l l i n g  equipment as used i n  t h i s  yea r ' s  program. Prime 



t a r g e t s  f o r  d r i l l i n g  a re  designated I .P. #1 t o  #3 (Figure 3) and a re  located 

as fo l lows:  

I .P. #I: Lines 19+00S - 42+00E 
I.P. #2: L ines 1+00N - 25+00E 
I .P. #3: Lines 55+00S - 40+00E 

The g r a v i t y  anomaly located on Orma H i l l  was penetrated by a t o t a l  o f  1 1  

d r i l l  holes; four  o f  these had s i g n i f i c a n t  m i n e r a l i z a t i o n  and several show- 

ings a r e  a l s o  located i n  t h i s  g r a v i t y  anomaly. The anomaly may be due to a 

h igh  amount o f  s i l i c a ,  sulphate and sulphide on Orma H i l l  bu t  i t  cannot be 

s ta ted  w i t h  c e r t a i n t y  t h a t  t he  o t h e r  g r a v i t y  anomalies on the  proper ty  a l s o  

host m i n e r a l i z a t i o n  as these o t h e r  anomalies have not  been d r i l l e d .  I t  i s  

the re fo re  recomnended t h a t  the  st rongest  o f  these g r a v i t y  anomalies be d r i l l e d  

i n  the  same manner as t h a t  used f o r  the  I.P. anomalies. Prime ta rge ts  are 

designated G #1  t o  #3 and a re  located as fo l lows:  

G #1: L ines 7+00S - lO+OOE 
G #2: L ines 47+00S - 33+00E 
G #3: L ines 5+00N - 6+00E 

I.P. anomalies #I and #2 and g r a v i t y  anomaly #3 a re  located on the  v a l l e y  

f l o o r  and should be d r i l l e d  i n  l a t e  w in te r /ea r l y  spr ing  before the  ground 

thaws and becomes swampy and muddy. I.P. anomaly #3 and g r a v i t y  anomalies #1 

and #2 a r e  located on the  f l a n k s  o f  Mike H i l l  and could be d r i l l e d  l a t e r  as 

poor ground i s  n o t  an important fac to r .  

I n  conclusion, the  RUSTY SPRINGS proper ty  holds good p o t e n t i a l  f o r  the  

discovery o f  economic Cu. Pb, Zn and Ag sulphide m i n e r a l i z a t i o n  and t h i s  

p o t e n t i a l  should be e x p l o i t e d  by bu l ldozer  t rench ing and diamond core d r i l l -  

i n g  o f  es tab l ished ta rgets .  
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