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GEOLOGICAL REPORT OF THE RUSTY SPRINGS PROSPECT, 
Y U K O N  TERRITORY - 1979 F I E L D  SEASON 

1.  LOCATION A N D  WORK TO DATE 

The Rusty Springs Mineral Prospect i s  located in the Yukon Terr i tory,  
20 miles (32 km) eas t  of the Alaska Bcrder and 4 miles (6 .4  k m )  south of 
the Arctic Circle .  Copper, lead, zinc and s i lve r  mineralization was d i s -  
covered a t  the Tim showing in the summer of 1975. Preliminary prospecting, 
geological mapping, soi l  sampling and trenching were undertaken in 1976. 
In 1977, 3200 f e e t  (921 m) of diamond d r i l i i n g  was completed. D. Hansen 
was hired to  prospect, map and supervise 6000 f e e t  (1830 m )  of diamond 
d r i l l i n g  during the summer of 1978. Academic studies of the Prospect were 
undertaken by G .  Schoel (1978) and by D .  Hansen (1979) under the d i rec t icn  
of Dr. Robert Hodder, University of Western Ontario. 

2 .  OBJECTIVES OF THE 1979 GEOLOGICAL PROGRAM 

As recomnended in the Report of 1978 Exploration of the Rusty Spricgs 
Mineral Prospect (P. White, 1979), the 1979 geologic program included map- 
ping of and prospecting of the largely unprospected portion of the claim 
group. The following objectives were undertaken in order to  maximi re the 
geological knowledge of the Rusty Springs Prospect. The objectives of the 
geological crew, consisting of David Hansen and Joe Bankowski, were to:  

Soil sample, prospect and map the zone s t rat igraphical  ly below 
the dolostone-shal e or dolostone-chert-shal e contacts in order 
to find new mineralized showings and confirm the geologic model 
as proposed in D. Hansen's A ~ e o l o g i c a l  Model of the Rusty 
.Springs Prospect, Porcupine Ranges, Yukon Territory ( 1  979) ; 

Document a1 1 mineral occurrences for  company records; 

Supervise the geophysical program, supply geological knowledge t o  
aid in the geophysical interpretat ion and suggest regions which 
require more detailed geophysical surveys; 

Undertake a traverse of Carroll Creek eas t  from Salmon Fork to  
sample and investigate the many iron springs encountered aiong 
the way. 

After these objectives were a t ta ined ,  the amalgamat~on of a l l  the 
geological data could then yield an evaluation of the mineralized occur- 
rences in the Rio Claim Group, to aid in interpretat ion of geophysical data 
and to serve as a base fo r  fu ture  exploration. 



RESULTS OF THE 1979 PROGRAP1 

Dur ing  t h e  p e r i o d  May 15 t o  J u l y  31, 1979, David Hansen and Joe 
Bankowski soi l -sampled, prospected and mapped t h e  do los tone-cher t -sha le  
contac ts  i n  t h e  Rusty Spr ings Prospect. The 1979 "Geological  Flap o f  t he  
Rusty Spr ings Prospect" d e t a i l s  a l l  t he  known do los tone-cher t -sha le  con- 
t a c t s .  Examinat ion o f  creek grave ls ,  outcrops and t a l u s  slopes on t h e  
balance o f  t h e  Rusty Spr ings Cla im Group i n d i c a t e s  t h a t  t h e  Upper O g i l v i e  
Formation i s  r e s t r i c t e d  t o  t h e  5  square m i l e s  (12.5 sq. km.) i n d i c a t e d  on 
t h e  1979 Geological  Map. Minera l  i z e d  showings have been d iscovered i n  
most reg ions  where t h e  Upper O g i l v i e  Formation i s  exposed. Dur ing the  1979 
f i e l d  season, 17 new showings were found; a  d e t a i l e d  d e s c r i p t i o n  o f  these 
i s  i nc luded  as Appendix A. 

4. SIGNIFICAtlCE OF THE MEN SHONINGS 

The southern end of  Mike H i l l  con ta ins  sub-economic concsn t ra t i ons  o f  
copper, lead, z inc ,  s i l v e r ,  i r o n  and barium, as p r e d i c t e d  by  Hansen (1979). 
Approximate ly  600 f e e t  (183 m) below t h e  Bek Showing, minor  p lumbo ja ros i t e  
and ruby  s p h a l e r i t e  were found a t  t h e  David Showing. Nor th  o f  David, a t  
t h e  Chr i s  Showing, and t o  t h e  south  a t  t h e  H ia  and Don Showings, b a r i t e  
c r y s t a l s  have been discovered. The b a r i t e  t o  t h e  south i s  in te rgrown w i t h  
b o t r y o i d a l  hemat i te .  The Mia Showing conta ins  these m ine ra l s  as f r a c t u r e  
f i l l i n g s  i n  do los tone outcrop. Assays o f  t h e  hemat i te  as w e l l  as s o i l  
samples below t h i s  showing c o n t a i n  moderate ly  anomalous a m u n t s  of s i l v e r  
(assays DRS 79-136 and 79-141). The Don Showing i s  t h e  southernmost p o i n t  
of  hemat i te  m i n e r a l i z a t i o n  found on t h e  proper ty ,  w h i l e  t h e  Souther ly  Show- 
i n g  marks t h e  souther lymost  p o i n t  o f  b a r i t e  m i n e r a l i z a t i o n  found t o  da te .  

On t h e  southwest s i d e  o f  Mike H i l l ,  t h e  reg ion  between t h e  Souther ly  
Showing and t h e  White Showing (approximate ly  5000 fee t ,  o r  1.52 km) i s  
covered by  overburden. S o i l  samples f rom t h i s  reg ion  a r e  n o t  anomalous. 
The M a r i l y n  Showing 500 fee t  (150 m) t o  the  n o r t h  of t h e  White Showing 
y i e l d e d  f r e i b e r g i t e  ( s i l v e r - b e a r i n g  t e t r a h e d r i t e )  which assayed 126 ounces 
o f  s i l v e r  per  t o n  (DRS 79-196). 

Four new showings were d iscovered on t h e  no r theas t  p o r t i o n  of t l i ke  
H i l l .  The New Galena Showing con ta ins  galena and s p h a l e r i t e .  The Reef 
Showing, Jackson Showing and New Showing c o n t a i n  ma1 ach i  t e ,  a z u r i t e ,  
s p h a l e r i t e ,  galena and t e t r a h e d r i t e .  The New Showing a l s o  conta ins  plumbo- 
j a r o s i t e .  Another p lumbo ja ros i t e  showing was d iscovered a t  t h e  Andrea 
Showing on t h e  no r theas t  s i d e  o f  N ike  H i l l .  These showings i n d i c a t e  t h a t  
Mike t i i l l  i s  n o t  as lead-poor as o r i g i n a l l y  suspected. 

Two new showings were d iscovered t o  t h e  west o f  Mike H i l l .  The U l l r  
Showing con ta ins  very minor  galena, s p h a l e r i t e ,  t e t r a h e d r i  t e ,  a z u r i t e  and 
malachi te.  The Joe Showing conta ins  apprec iab le  amounts o f  galena and 
s p h a l e r i t e  i n  qua r t z  boulders.  The s i g n i f i c a n c e  o f  these showings w i l l  be 
descr ibed more f u l l y  i n  Sec t i cn  8.1. These showings were p r e d i c t e d  by 
app ly ing  the  geo log ica l  model t o  t h e  prospect.  

On Bruce H i l l ,  a z u r i t e ,  ma lach i te  and t e t r a h e d r i t e  were seen i n  a  
dolostone outc rop  a t  t h e  Eag le 's  Nest Showing. The Tara Showing a t  t h e  



southern end of Orma Hill  has b a r i t e  c r y s t a l s  in botryoidal hematite. This 
b a r i t e  and hematite have been t raced ( i r r e g u l a r l y )  t o  above the Rowan, Orma 
and Galena Boulder Showings ( see  Section 5 ) .  

5. SIGNIFICANCE OF BARITE AND HEMATITE 

During t he  1978 f i e l d  season, b a r i t e  c r y s t a l s  were discovered in out- 
crop a t  t h e  Bek Showing and in  the  core of DDH 78-103 (which was d r i l l e d  
s t r a t i g r aph i ca l l y  above the  high s i l v e r  values of DDH 8 (1977). There 
appeared t o  be a cor re la t ion  between b a r i t e  and the  o ther  po ten t ia l ly  
economic minerals. Ruby s p h a l e r i t e  was found i n  t he  t a l u s  north of and 
s t r a t i g r aph i ca l  l y  be1 ow the  Bek Showing. This year ,  pl umbojarosi t e  was 
found a t  the David Showing (a l so  below the  Bek Showing) co r r e l a t i ng  t o  t he  
plumbojarosite of the  Orma Showing. Botryoidal hematite has been found 
near t he  Bek Showing, above t h e  Galena Boulder, Orma and Rowan Showings. 
Soil samples taken 600 f e e t  (183 m )  below the  botryoidal hematite and ba r i t e  
contain anomalous amounts of s i l v e r  (DRS 79-410 t o  DRS 79-411). The b a r i t e  
and hematite of t he  White Showing occur 500 f e e t  (152 m )  from the  s i l ve r -  
r i ch  t e t r a h e d r i t e  of t h e  Marilyn Showing (186 ounces of s i l v e r  per t on ) .  A t  
the Andrea Showing, plumbojarosite contains g rea te r  than 10,000 ppm barium 
and t he  s o i l  contains approximately one ounce of s i l v e r  per ton (DRS 79-178, 
DRS 79-182). 

Bar i t e  and hematite have not been seen a t  t h e  northeast  portion of Hike 
H i l l .  Some of the  rocks a r e  gossan; a few samples of t h i s  material appear 
t o  be goethi te ,  pseudomorphic a f t e r  botryoidal henati t e .  

S. Blusson of  t h e  Geological Survey of Canada has indicated (1979, 
pers .com.)  t h a t  t h e  Canol Shale (equivalent  t o  the  Unnamed Shale) contains 
anomalous amounts of b a r i t e  and iron a s  well as  copper, lead,  z inc  and 
s i l v e r .  He suggests t h a t  this shale  i s  probably t he  source of suiphide 
mineralization.  I t  i s  these  authors '  be l ie f  t h a t  the  bari te-hemati te con- 
cen t ra t ions  ove r l i e  the  concentrat ions of copper, zinc,  lead and s i l v e r  and 
t h a t  t h i s  can be used as an e f f ec t i ve  tool in mapping and prospecting. 

6. REGIONAL EXPLORATION 

S i l t  samples were col lected 5 miles ( 8  k m )  north of the  Salmon Fork- 
Carroll  Creek junction (assay DRS 79-382) and 3.5 miles ( 5  km) south of 
this junction (DRS 79-383 and 79-384). One of t he  samples from t h e  south 
contained 925 ppm zinc ,  moderately anomalous. 

The balance of t h e  regional samples (DRS 79-385 t o  DRS 79-394) were 
taken from Canol Shales, i ron-rich che r t  nodules and from iron spr ings  5 
t o  7 miles (8  t o  11 km) west of camp. The highest  assay of s i l v e r  (i .6  
ppm) came from goe th i te  i n  a cher t  nodule. The remainder, of the  samples, 
including iron p r ec ip i t a t e s ,  were not anomalous. 

7. GEOCHEflI STRY 

During the  1979 season, approximatel;' 400 soi 1 sampl es  were co1 1 ec ted.  



These samples were taken from Ma Hil l ,  the southern end of Mike Hill 
and t o  the eas t  of the Bruce Showing. All geochemical samples were taken 
from approximately 1 2  t o  18 inches (30 t o  46 cm) below the surface t o  
maintain correlation with previous so i l  sampling programs. The resu l t s  
a re  included as Appendix 6 and are  plotted on the "Flap of the Rusty Springs 
Prospect showing Geochemical Analysis in ppm of C u ,  Pb ,  Zn and Ag, 1979". 
Generalized sumar ies  of these r e su l t s  with those of previous years are  
included in t h i s  report  as Figures 1 through 4. The sampling program 
reveals tha t  mineralization i s  not confined t o  the ~reviously-known regions; 
i t  also reveals tha t ,  although the  balance of the Upper Ogilvie Formation 
i s  mineralized, the grea tes t  concentraticns of known mineralization and the 
highest anomalies as indicated by the so i l  sample data are  confined to  the 
north end of Mike Hill and the west s ide  of Orma Hi1 1. 

Si lver  values in so i l  samples did not appear to  be as  indicative of 
mineralized regions as they have been in previous years. For example, 
galena a t  the Joe Showing assays 20.44 ounces s i l v e r  per ton, yet the so i l  
below i t  only yields  1.4 ppm s i lve r .  A f re iberg i te  specimen of the Marilyn 
Showing contains 186 ounces s i l v e r  per ton; however, the s o i l s  only contain 
10.8 ppm s i lver .  Two fac tors  may account fo r  the lower 1979 so i l  sample 
assays: the f i r s t  i s  t ha t  the quantity of sulphides present a t  the showings 
found in 1979 i s  s igni f icant ly  l e s s  than tha t  found elsewhere in previous 
years;  secondly, these new showings contain a higher proportion of primary 
sulphides compared to  secondary supergene minerals than those showings pre- 
viously found. With 1 ess weathering, l e s s  copper, lead, zinc and s i  1 ver 
would be released t o  the so i l s .  

Most anomalous so i l  values correspond t o  mineralized showings. The 
following soi l  anomalies were not explained. On l i n e  3S, 51 t o  53 eas t ,  
samples contain on an average 4.1 ppm s i l v e r  with anomalous zinc and 
copper (up t o  1560 ppm zinc, 636 ppm copper). This region contains vuggy 
dolostone, very near the dolostone-chert contact. Although prospecting 
in t h i s  area has not uncovered any evidence of mineralization, i t  i s  
believed tha t  there must be a nearby sub-surface occurrence. 

Prospecting the region around the geochemical anomaly a t  l i n e  515 
near 60E did not uncover any mineralization in t h i s  overburden area. 
Since t h i s  region i s  be1 ow t h e  Tara Showing (see Section 5 )  and also 
in the same s t ra t igraphic  horizon as  the Rowan and Orma Showinas, fur ther  
prospecting could locate mineral i zation . 

The anomalous val ues of 1 ine 23S, 10 t o  15 west, a re  caused from r u n -  
off from the New Showing (18s and Baseline) since the major drainage in 
tha t  region i s  a gully from the New Showing past t h i s  spot. There i s  no 
apparent reason for  the s l igh t ly  anomalous s i l v e r  values i n  the s o i l s  in 
the cherts  of the h i l l  west of the David Showing; i t  i s  possible tha t  the 
chert-dolostone contact i s  jus t  below surface and tha t  the s i lve r  has 
migrated from mineral ization be1 ow. 
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8. ' A GEOLOGICAL DISCUSSION OF THE INDUCED POLARIZATIO!I (Pfe )  !lAP 
(Preliminary Draf t )  

8.1 Correl at.ions w i t h  Known Geoloqy 

One of t h e  regions predicted by Hansen (1979) t o  contain a zone of 
potential  mineralization was on t he  h i l l  t o  t h e  west of North Mike Hi l l .  
Extra l i n e s  were cu t  t o  incorporate t h i s  region and both g rav i ty  and I.P. 
were conducted over t he  area. During t h e  f i e l d  season, R .  Englund, geo- 
phys ic i s t ,  advised t he  geological crew t h a t  the re  was an anomalous induced 
polar izat ion e f f e c t  i n  t he  area from 11s 22E t o  15s 22E. Exploration a t  
these  points found vuggy dolostone and c a l c i t e  rhombs t o  5 inches (1 2.7 cm) 
i n  length. Minor t e t r a h e d r i t e ,  galena and spha l e r i t e  were found 400 f e e t  
(122 rn) away, a t  the  Ul l r  Showing. A l a rge  showing, t h e  Joe Showing, was 
discovered 100 f e e t  (30.48 m )  from t h e  Ul l r .  The Joe Showing cons i s t s  of 
galena and spha l e r i t e  associated with quartz.  Three hundred and f i f t y  f e e t  
(107 rn)  northeast  of the  Joe Showing i s  another I.P. anomaly, which extends 
t o  approximately 8W. The Jackson Showing occurs 100 f e e t  (30.48 m) upslope 
from this anomaly. 

An I .P. anomaly centred a t  IN 5E, extending t o  Baseline and 5N, 
includes t h e  mineralized showings Tim and Tip. DDH 5 (1977) approximately 
100 f e e t  (30.48 m) from the  edge of t h i s  anomaly in tercepted py r i t e ,  galena 
and spha l e r i t e  from 134 f e e t  (40.8 m )  t o  152 f e e t  (46.3 m ) ,  a t  which point 
excessive water pressure from an underground a r t e s i an  system caused the  hcle 
t o  be terminated. An I.P. anomaly a t  l i n e  7s 13E occurs approximately 500 
f e e t  (1 52 rn) downslope from the  Mike Showing. 

An anomalous s i l v e r  value e x i s t s  in t he  so i l  a t  l i n e  43s 45E between 
t h e  two I.P. highs a t  l i n e  35s 46E and 55s 38E. To t he  south of t he  open- 
ended I.P. fea tu re  a t  55s 38E, anomalous s i l v e r  values occur in so i l  a t  
68s 42E. I f  a l i n e  was drawn across these  two I.P. anomalies and continued 
t o  t h e  south, i t  would in te rcep t  t he  plumbojarosite and ruby sphz l e r i t e  
found a t  t h e  David Showing. 

On Orma H i l l ,  there  i s  a large  anomaly from 3s t o  27s a t  approximately 
68E. Two d r i l l  holes,  DDH 78-5 and 78-6, each w i t h i n  200 f e e t  (61 m)  
revealed heavily disseminated py r i t e  in the  dolostone t o  a depth of 200 
f e e t  (61 m). The southern end of  t h i s  anomaly occurs 600 f e e t  (183 m )  west 
from t h e  l a rge  Galena Boulder Showing. 

There was no s i g n i f i c a n t  induced polar izat ion response in the  Orma and 
Rowan Showings. The oxidized material a t  the  Orma Showing i s  composed of a 
mixture of oxides and f i n e l y  divided t e t r a h e d r i t e  (Bacon e t  a l ,  1978). 
T h i s  material should have responded t o  t h e  I.P. e f f e c t ;  however, the  pre- 
liminary d r a f t  of t h e  I.P. map i s  f l a t  in t h i s  area .  Another unusual 
region occurs on top of the north par t  of Mike Hi l l .  Galena has been 
found on th i s  h i l l  a t  the  New Showing, Reef Showing, New Galena Showing, 
e tc .  a s  well a s  i n  core of DDH 78-16. Plumbojarosite (and possibly f i ne ly  
divided t e t r a h e d r i t e )  occurs a t  the  Andrea Showing. I t  was expected t h a t  
some I.P. anomaly would be seen i n  t h i s  zone; however, no e f f e c t  was 
detected.  



8.2 An Hypothesis t o  explain one of the I.P. Anomalies 

The preliminary Induced Polarization (PFe) Map shows a strong I.P. 
feature trending from 1 ine 3S, 40E t o  50E, to  55S, 40E t o  60E. As pre- 
viously discussed, the southern end of t h i s  geophysical high corresponds 
t o  anomalous so i l  values and t o  the David Showing far ther  t o  the south. 
An hypothesis which could explain t h i s  I.P. anomaly considers possible 
f a u l t  movements in the area. Measurement of slickensided surfaces on 
Bruce Hill as well as d r i l l  core correlat ions indicate tha t  Orma Hill and 
the creek valley to  i t s  west have been affected by several northerly- 
striking fau l t s ,  dipping to  the west. A normal f a u l t  with the western 
s ide downthrown would explain t h i s  anomaly. 

G. Garcia (1977) proposed tha t  faul t ing and the resul tant  brecciation 
provided the channelways and reservoirs f o r  metal deposition in Orma Hil l .  
Another idea suggested uses karsting and solution collapse to  provide the 
necessary porosity for  the metal concentrations. The hypothesis explain- 
ing the I.P. anomaly suggests tha t  f a u l t  movement a f t e r  deposition of the 
sulphides s p l i t  t h i s  mineralized body and caused r e l a t ~ v e  iwvernent i n  a 
manner as indicated by Figure 5. 

The mineralized material would be f a u l t  brecciated and exposed t o  the 
a i r ,  causing the extreme oxidation seen on Orma Hill .  Galena, l e s s  
soluble than copper, would not oxidize quickly as indicated by the rela- 
t i ve ly  fresh galena a t  the Galena Boulder Showing. The malachite and 
azur i te  a t  t he  Rowan Showing came from te t rahedr i te  exposed a f t e r  t h i s  
f a u l t  movement. Where te t rahedr i te  was i n  contact with galena a t  the 
Orma Showing, secondary plumbojarosite was formed in a manner a s  suggested 
by Hansen (1979). 

The down-dropped s ide should contain fresh sulphides in the regions 
outlined by the  I.P. (PFe) map (preliminary d r a f t ) .  If  the gravity survey 
indicates tha t  the region i s  anomalous, exploration and d r i l l i n g  should be 
considered fo r  t h i s  zone. 

Figure 6 considers the other possible f a u l t  movements. A normal 
f au l t  dipping t o  the eas t  or a thrus t  f a u l t  would have to  invoke a second 
mineralized deposit f a r the r  down the s t ra t igraphic  section. To date,  
there has not been any indication of a second mineralized deposit. S t r a t i -  
graphic considerations ru le  out the fourth case - that  of a thrus t  f a u l t  
dipping t o  the east .  

I t  appears t h a t ,  should the gravity survey r e su l t s  reinforce the I.P. 
anomaly, t he  best hypothesis to  explain t h i s  potent ial ly  mineral ized zone 
i s  t ha t  of movement along a normal f a u l t  dipping westward. 

(1 ) Seventeen new mineral ized showings were discovered i n  theorized 
favourable 1 ocatians,  reinforcing the geolagical model as pro- 
posed by Hansen's A Geological Model of the Rust) S r in  s 
Prospect, Porcupine Ranges, Yukon Territory (e 
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The quantity of mineralization in the new showings, as well as 
the  resu l t s  of the soi l  sampling, indicates tha t  the greatest  
concentrations of metals occur on Orma Hi l l ,  the northern por- 
t ion of Mike Hill and around the Joe Showing. 

Most of the I .P.  anomalies as  indicated by the preliminary 
d r a f t ,  a r e  enhanced by known showinas nearby. 

No anomalies were seen in samples collected in the Can01 Shales 
west of camp. 

An hypothesis concerning re la t ive  f a u l t  movement has been pro- 
posed t o  explain the strong I.P. feature seen to  the west of 
Orma Hil l .  
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t APPENDIX A 

A DETAILED DESCRIPTION OF THE 
MINERALIZED SHOWINGS OF THE RUSTY SPRINGS PROSPECT 

( a )  Showings Found Prior To 1978 

TIM SHOWING (1 ) 
Co-ordinates: L4+50N - 5E 

Mineralization of t h i s  showing consis ts  of galena, te t rahedr i te  a l te r ing  
to  malachite + ( azu r i t e )  and amber sphaler i te  a l t e r ing  to  smithsonite, i n  
a matrix of white, c rys t a l l ine  quartz and c a l c i t e  as  open-space f i l l  ing 
of a porous dolostone host. The host rock i s  a grey, porous, vuggy and 
fractured dolomitized limestone which i s  s i l i c i f i e d  in the area of miner- 
a l iza t ion .  Tetrahedrite a l te r ing  t o  malachite + (azur i te )  i s  seen in 
blebs up t o  one inch (2 .5  cm) in diameter, usually within white c rys ta l -  
1 ine quartz, as i s  cubic galena averaging %" x $" ( 6  mn x 6 nun) and amber 
sphal e r i  t e  approximately 90% a1 tered t o  smi thsoni t e .  

Figure A i l l u s t r a t e s  a generalized relat ionship seen within a mineral ized 
open-space f i l l i n g  from t h i s  showing. 

Sphal e r i  t e  approximately 90% a1 tered 
t o  smithsonite. 

Galena in cubic form. 
White, c rys t a l l ine  quartz matrix. 
Tetrahedri t e  approximately 30-40% 
a1 tered to  ma1 achi te  + (azuri  t e ) a .  

White, crystal  1 ine,  barren ca lc i te .  

Figure A - Generalized Section 

Colonial coral was also seen a t  t h i s  location. The mineralization occurs 
as t a lus  blocks averaging 4" x 4" (10 cm x 10 cm) with no outcrop present. 
The s i z e  of the showing i s  approximately 150 x 100 fee t  ( 4 5  x 30 m ) .  



TIP SHOWING (2)  
Co-ordinates: L4N - 4E 

The mineral ization a t  t h i s  showing consis ts  of galena, pyri te ,  te t rahedri  t e  
a l te r ing  to  malachite + ( azu r i t e )  and amber sphaler i te  a l t e r ing  to  smith- 
soni te  within a matrix of white, c rys t a l l ine  quartz and c a l c i t e  as open- 
space f i l l i n g  in a porous dolostone host. The host rock i s  a grey, porous, 
vuggy and fractured dolomitized limestone loca l ly  s i l i c i f i e d  in the general 
area of mineral izat ion.  Tetrahedrite,  approximately 30% a1 tered to  ma1 a- 
ch i t e  + ( azu r i t e )  i s  seen in blebs averaging 4" x $" (1.3 x 1.3 cm) and i s  
in close spa t ia l  re lat ionship with amber sphaler i te  approximately 50% 
al tered t o  smithsonite in blebs up t o  one inch (2.5 cm) in diameter. 
Pyrite i s  a l so  seen closely related with the sphaler i te  and te t rahedr i te  
i n  fine-grained disseminated form. 

The sphaler i te ,  t e t rahedr i te  and disseminated pyri te  usually occur within 
white, c rys t a l l ine  ca lc i te .  Pyritohedrons up t o  one inch (2.5 cm) i n  dia- 
meter were a l so  noted in the ca lc i t e .  Galena in cubic form averaging $" x 
k" ( 6  x 6 m) i s  seen in white, c rys t a l l ine  quartz. 

The area of mineral ization i s  approximately 100 x 200 f e e t  (30 x 60 m) and 
occurs as  ta lus  blocks. 

BRUCE SHOWING ( 3 )  
Co-ordinates: L9N - 26E 

The mineral ization a t  t h i s  showing consis ts  of tetrahedri  t e  a1 ter ing to  
malachite + (azur i te )  and amber sphaler i te  a1 ter ing to  smithsonite in a 
matrix of white c rys t a l l ine  quartz and minor c a l c i t e  as open-space f i l l i n g  
in a porous dolostone host. The host rock i s  a grey, porous, vuggy and 
fractured, dolomitized limestone which i s  local ly  s i l i c i f i e d  in the gen- 
eral  area of mineralization. Quartz i s  the predominant mineral i n  the 
matrix and i s  extremely c rys t a l l ine ,  with individual c rys ta l s  up to  4" x 1" 
(10 cm x 2.5 cm). White, c rys t a l l ine  c a l c i t e  comprises a small part  of 
the matrix b u t  i s  more common and massive along the periphery of mineral- 
ization in blocks up t o  6" x 6" (15 cm x 15 cm). Tetrahedrite i s  seen 
approximately 10% al tered to  malachite + ( azu r i t e )  in blebs u p  t o  2"  x 2" 
( 5  cm x 5 cm) within the quartz matrix. Amber sphaler i te  approximately 
10% a l te red  t o  smithsonite in massive form up to  8" (20 cm) in diameter 
i s  a lso found in the quartz matrix. Well-developed, l i g h t  brown, dolo- 
mite c rys ta l s  l ining vugs and f rac ture  surfaces a re  common. 

Some small vugs were seen to  be lined with dolomite c rys t a l s  and small 
amounts of pyrobitumen. Colonial coral i s  a l so  abundant i n  the general 
area. 

The showing i s  approximately 100 fee t  x 50 fee t  (30 m x 15 m )  i n  s i z e  and 
occurs as  ta lus  blocks. 



GALENA BOULDER SHOUING (4 )  
Co-ordinates: L24S - 63E 

The mineralization a t  t h i s  showing cons i s t s  of massive y l - a  occurring as 
open-space f i l l i n g  of a porous dolostone host. The host rock i s  a grey, 
porous, vuggy and f ractured,  dolomitized limestone. The galena occurs as  
massive blocks up t o  3 '  (1 m )  i n  diameter within a coarse,  i ron-stained 
sand derived from t h e  erosion of t h e  pre-exist ing host dolostone. The 
galena i s  composed of coarse-grained anhedral t o  subhedral c rys ta l  s 
denoting more rapid cool i n q  than t he  cubic form galena found elsewhere 
on t h e  property. Blocks of extremely leached, gossanned dolostone w i t h  
a spec i f i c  g rav i ty  of approximately 1 .5  a r e  common, a s  a r e  blocks of 
botryoidal hemotite up t o  1" (2.5 cm) th ick.  Abundant white,  c rys ta l1  ine ,  
barren quar tz  i s  a l s o  present. 

The showing i s  approximately 50' x 100' (15 m x 30 rn)  i n  s i z e .  

ORMA SHOWING (5)  
Co-ordinates: L35S - 62.5E 

Mineralization a t  t h i s  showing cons i s t s  of t e t r a h e d r i t e  a l t e r i n g  t o  mala- 
c h i t e  + ( a z u r i t e )  and subs tan t ia l  plumbojarosite in  a matrix of white,  
c r y s t a l l i n e  quar tz  occurring as open-space f i l l i n g  in a porous dolostone 
host. The host rock i s  a grey, porous, f ractured and vuggy, dolomitized 
limestone which i s  heavily leached and s i l i c i f i e d  i n  the  general area of 
mineralization.  Tetrahedr i te ,  approximately 50-60% a l t e r ed  t o  malachite + 
( a z u r i t e ) .  is  most abundant. Plumbojarosite i s  seen i n  c lose  spa t i a l  
r e la t ionsh ip  w i t h  t h e  malachite, giving t h e  rock a greenish-yellow oxide 
appearance. Plumbojarosite mineralization i s  more abundant here than 
anywhere e l s e  on the property and i n  general ,  t h i s  area  has t he  heaviest  
and,most abundant economic mineralization seen t o  da te  w i t h i n  t h e  Prospect. 

Large blocks, up t o  approximately 10" x 10" (25 x 25 cn)  of white,  
coarse-grained quartz containing numerous pyritohedrons averaging k" ( 6  mm)  
in diameter a r e  common, a s  a r e  blocks of hematite up t o  4" (10 cm) th ick.  
Some botryoidal hematite was noted l i n ing  t he  surface  of a block of quartz.  
Small pieces of gypsum and anhydri te  averaging 1-2" (2.5-5 crn) in diameter 
were found a t  39s-60.5E and 38s-59.5E respect ively ,  indicat ing a small 
evapor i t i c  basin a t  t h a t  locat ion.  

The mineralized f l o a t  i s  found w i t h i n  a coarse ,  i ron-stained sand formed 
from the leaching and erosion of pre-exist ing dolostone. This showing i s  
C u ,  Pb and Ag r ich  and Zn poor, with an area of approximately 225' x 225' 
(70 m x 70 m ) .  A bulk sample of  oxidized material col lected from 0-0 on 
the  Orma grid in  September of 1978 by P. White and helpers yielded the 
fo1 lowing resul  t s :  

Sampl e ol 
i0 C u  % Pb % Zn Oz/ton Ag Weight - 

1938 A 2.24 24.8 0.06 59.04 
1938 B 2.44 24.7 0.07 63.20 315 Ibs  



MIKE SHOWING ( 6 )  
Co-ordinates: L l l S  - 9.5E 

The m i n e r a l i z a t i o n  a t  t h i s  showing c o n s i s t s  o f  t e t r a h e d r i t e  a l t e r i n g  t o  
a z u r i t e  + (malach i te )  i n  a  m a t r i x  of wh i te ,  c r y s t a l l i n e  qua r t z  as open- 
space f i l l i n g  o f  a  porous dolostone host .  The hos t  rock  i s  a  grey, 
porous, vuggy and f rac tured,  do lom i t i zed  l imestone which i s  l o c a l l y  
s i l i c i f i e d  i n  t h e  area o f  m i n e r a l i z a t i o n .  The t e t r a h e d r i  t e  i s  approx i -  
mate ly  6 0 h l t e r e d  t o  a z u r i t e  + (malach i te )  i n  b lebs  up t o  1" x  1" (2.5 cm 
x  2.5 cm) predominant ly  o c c u r r i n g  i n  a  narrow ho r i zon  18" - 20" (45 cm x  
50 cm) below t h e  surface. The showing c o n s i s t s  o f  t a l u s  b locks  and i s  
approximate ly  150' x  300' (50 m x  100 m) i n  s i ze .  

TETRAHEDRITE SHOCIING ( 7) 
Co-ordinates: L12.5S - 60E 

M i n e r a l i z a t i o n  a t  t h i s  showing c o n s i s t s  o f  s l i ckens ided,  massive t e t r a -  
h e d r i t e ,  5-6" (12-15 cm) wide o c c u r r i n g  as a  f r a c t u r e  fill i n g  and a1 so as 
disseminated t e t r a h e d r i t e  i n  a  wh i te ,  c r y s t a l l i n e  qua r t z  m a t r i x  bo th  as 
open-space f i l l i n g  o f  a  porous do los tone host .  The hos t  rock  i s  a  grey, 
porous, vuggy and f rac tu red ,  do lom i t i zed  l imestone.  The showing occurs as 
o u t c r o p  and i s  approximate ly  20'  x  20'  ( 6  m x  6  m) i n  s ize .  

PYRITE SHOWING (8)  
Co-ordinates: 12.5s - 59E 

The m i n e r a l i z a t i o n  a t  t h i s  showing c o n s i s t s  o f  blebs, pyr i tohedrons  and 
cubes o f  p y r i t e  i n  a  m a t r i x  o f  wh i te ,  c r y s t a l l i n e  qua r t z  o c c u r r i n g  as open- 
space f i l l i n g  i n  a  porous dolostone host .  The hos t  rock  i s  a  grey, porous, 
vuggy and f rac tu red ,  do lom i t i zed  l imestone.  The p y r i t e  b lebs  a r e  massive 
and up t o  2" x 2" (5  cm x  5 cm) w h i l e  t h e  p y r i t e  cubes and pyr i tohedrons  
average approximate ly  +" x $" ( . 6  cm x  .6 cm) i n  s i ze .  The showing occurs 
as ou tc rop  and i s  approximate ly  20' x  20' (6 m x  6  m) i n  s ize .  

ROWAN SHOWING ( 9 )  
Co-ordinates: L41S - 62.5E 

The m i n e r a l i z a t i o n  a t  t h i s  showing c o n s i s t s  p r i m a r i l y  o f  t e t r a h e d r i t e  
a l t e r i n g  t o  malach i te  + ( a z u r i t e )  w i t h  subord ina te  amounts of  plumbojaro- 
s i t e  and r a r e  galena i n  a  m a t r i x  o f  wh i te ,  coarse-gra ined quar tz ,  occur-  
r i n g  as open-space i n f i l l i n g  o f  f r a c t u r e s  and vugs i n  t h e  dolostone host .  
The hos t  r o c k  i s  a  grey, porous, vuggy and f r a c t u r e d  do lom i t i zed  l imestone 
which i s  l o c a l l y  leached and s i J  i c i f i e d  i n  t h e  area o f  m i n e r a l i z a t i o n .  
Te t rahedr i  t e  predominates and i s  approx imate ly  50-602, a1 te red  t o  ma1 a- 
c h i t e  + ( a z u r i t e ) .  Minor p lumbojaros i te  i s  seen i n t i m a t e l y  assoc ia ted  
w i t h  t h e  malach i te  and g ives  t h e  rock  a  green ish-ye l low appearance. Galena 
i s  a l s o  present  b u t  i s  ra re .  The t e t r a h e d r i t e ,  p lumbo ja ros i t e  and galena 
occur a long w i t h  abundant qua r t z  and much i n f i l l  i n g  o f  vugs i n  t h e  dolo-  
s tone hos t  i s  seen t o  c o n s i s t  e n t i r e l y  o f  c r y s t a l l i n e  quar tz .  

This  showing i s  CU-Ag r i c h  and i n  poor. 



The size o f  t h e  showing i s  approximate ly  140 '  x 340' (40 rn x 100 m) wi th  
m i n e r a l i z a t i o n  occu r r ing  a s  f l o a t  i n  a c o a r s e ,  i r o n - s t a i n e d  sand. No ou t -  
crop is seen. 

The fo l l owing  a r e  t h e  r e s u l t s  of a bu lk  sample,  predominant ly  o f  ga lena ,  
taken i n  1978 a t  t h e  Rowan Showing: 

* Weight of sample = 62 I b s  



( b )  Showings Found in 1978 ........................... 

GALENA CORAL SHOWING (10) 
Co-ordinates: L10.5S - 2.5W 

The mineralization a t  t h i s  showing cons i s t s  of galena and smithsonite in 
a f o s s i l i f e r o u s  dolomitized limestone. The host rock i s  a grey, vugay 
do1 ostone w i t h  abundant rugose coral s .  Gal ena occurs a s  f rac ture  
f i l l i n g s  and i n  vugs i n  t he  dolostone. One sample contained galena com- 
p l e t e ly  i n f i l l i n g  t h e  calyx of a cora l .  

This showing measures 6 '  x 6 '  ( 2  m x 2 m ) .  

AZURITE SHOWING (1 1 ) 
Co-ordinates: L15.5S - 7E 

The mineralization a t  t h i s  showing cons i s t s  of t e t r a h e d r i t e  a l t e r i n g  t o  
a z u r i t e  + (malachite)  in a white, coarse-grained quartz matrix within a 
dolostone host. The grey, porous, vuggy and f rac tured ,  dolomitized lime- 
s tone hosts these  minerals. The t e t r a h e d r i t e  i s  50% a l te red  t o  a z u r i t e  
+ (malachite) and i s  contained w i t h i n  a  matrix of white c rys ta l1  ine  quartz 
which i n f i l l s  vugs and f rac tures  in t he  dolostone. 

The s i z e  of the  showing i s  30' x 20' ( 9  m x 6 m ) .  

8EK SHOWING (12) 
Co-ordinates: L77S - 26E 

The mineralization a t  t h i s  showing cons i s t s  of lemon yellow b a r i t e  and 
hemimorphite c r y s t a l s  l i n ing  f r ac tu r e s  and vugs i n  a  dolostone host. The 
host rock i s  a grey, porous, vuggy and f ractured dolomitized limestone. 
Bar i t e  occurs a s  well-developed c r y s t a l s  .12" ( 6  mm) long, 1 ining f r ac tu r e  
and vug surfaces  within t he  do1 ostone host. 

This mineralization can be traced f o r  00' (20 m )  in outcrop. This out- 
crop contains the  best-developed b a r i t e  c rys ta l  found a t  t h e  Rusty Springs 
Prospect. 

JENNIFER SFOW ING (1 3 )  
Co-ordinates: Ll5S-13.5E 

The mineralization a t  t h i s  showing cons i s t s  of t e t r a h e d r i t e  a l t e r i n g  t o  
a z u r i t e  and malachite i n  a  matrix of coarse-grained white quartz occur- 
r ing as  f r ac tu r e  and vug f i 1  I ings i n  dolostone. Mineral i z a t  ion i s  
general l y  found 18-20'' (46-51 cm) be1 ow surface.  

The s i z e  of t h e  showing i s  20' x 20' ( 6  m x 6 m ) .  



TALUS SHOWING (14) 
Co-ordinates: L76S - 38E 

The mineral itation consists of ruby sphal eri t e  in a white, coarse-grained 
quartz matrix. The quartz crystals terminate t o  the centre o f  vugs in 
grey porous dolomitized 1 imestone. Only one sample was found in the talus 
slope. 

IN4 SHOWING (1 5) 
Co-ordinates: L3S - 13.5W 

The mineralization a t  this showing consists of ruby sphalerite and smith- 
sonite in a matrix of white, coarse-grained quartz f i l l ing vugs and 
fractures in the dolostone host. The host rock i s  a grey porous, vuggy and 
fractured dolomi t i  zed 1 imestone. 

The size of the showing i s  three feet (one metre) square. 



( c )  Showings Found in 1979 ........................... 

JOE SHOWING (16) 
Co-ordinates: L5.5S - 20W 

The economic minerals a t  t h i s  showing cons i s t  of anhedral patches of well- 
formed cubic c r y s t a l s  of galena, of ten in  in t imate  associa t ion with masses 
of amber spha l e r i t e  a l t e r i n g  t o  smithsonite.  The host rock i s  a grey, 
highly s i l i c i f i e d ,  porous, vuggy dolomitized limestone, w i t h  s i l i c i f i c a -  
t ion  increasing towards t he  mineralized zones. The most abundant sulphide 
i s  galena which occurs a s  i n f i l l i n g  of vugs and f r ac tu r e s ,  intergrown with 
c a l c i t e ,  quartz,  amber spha l e r i t e  and smithsonite.  The galena, of ten w i t h  
a  c e r u s s i t e  coat ing,  i s  found i n  shapeless masses up t o  6" x 4" (15 cm x 
10 cm) consis t ing of well-formed cubic c r y s t a l s  averaging .06" (1.6 m m ) .  

Some c r y s t a l s  d isplay bent faces ,  ind ica t ive  of anomalous s i l v e r  content  
(F. Beck, 1979, pers. comm. ) The galena is of ten intergrown w i t h  amber 
sphaler i  t e .  T h i s  sphaler i  t e  i s  about 90% a1 tered t o  smi thsoni t e  1 eaving 
abundant sphal e r i  t e  box-work s t ruc tures .  Before a1 t e r a t i o n ,  sphal e r i  t e  
would have been s l  i gh t l y  more abundant than galena. llasses of white 
c a l c i t e  displaying well -formed rhombohedra1 c r y s t a l s  a r e  of ten seen in 
c lose  spa t i a l  r e l a t i onsh ip  with the  galena and spha l e r i t e .  White quartz 
c r y s t a l s ,  up t o  2" ( 5  cm) long a r e  common, intergrown with t h e  sulphides.  
Well-formed dolomite c r y s t a l s  occur nearby, sometimes over la in  by pyro- 
bitumen, then c a l c i t e .  

The showing i s  150' x 75' (45 m x 22 m ) .  A n  assay of t h e  galena yielded 
20.44 oz/ton s i l v e r  and 79.92% lead.  

ULLR SHOWING (17) 
Co-ordinates: L6.5S - 21.5W 

The mineral iza t ion a t  t h i s  showing cons i s t s  of tetisa!redt ; l-2 a1 t e r i ng  t o  
ma1 achi t e  + ( azu r i t e )  , galena and amber sphal e r i  t e  a1 t e r i ng  t o  smi thson- 
i t e .  The host rock i s  a r e l a t i v e l y  t i g h t ,  grey, dolomitized limestone 
w i t h  few vugs o r  f rac tures .  The economic minerals occur w i t h  c a l c i t e  and 
white quar tz  a s  f r ac tu r e  f i l l i n g s  i n  t he  dolomite host. The matrix of t he  
f r ac tu r e  f i l l i n g s  cons i s t s  of equal proportions of white quar tz  c r y s t a l s  
.3" long (8 rmn) and c a l c i t e .  The mineralization occurs a s  small ( .25",  
6 mm) patches spread randomly through t h e  matrix. 

Colonial c o r a l ,  Favosites Sp., i s  common a t  this showing. Mineralization 
i s  confined by an area 10' x 10' ( 3  x 3 m). 



JACKSON SHOWING ( 1 8) 
Co-ordinates: L5S - 7W 

The mineralization a t  t h i s  showing cons i s t s  of galena, s p h a l e r i t e ,  smith- 
son i t e ,  t e t r a h e d r i t e ,  malachite and a z u r i t e  in a grey, porous, vuggy dolo- 
stone host .  The mineralization occurs in  a quartz matrix a s  f r ac tu r e  
f i l l  ings. The sphal e r i t e  i s  g rea te r  than 90% a1 tered t o  smi thsoni t e ,  
leaving abundant spha l e r i t e  box-work s t ruc tu r e s .  The quartz matrix i s  
coarse-grained. 

Crysta ls  a r e  .2" x .06" ( . 5  cm x .2 cm) and the  seams a r e  .4" t o  .8" (1 t o  
2 cm) th ick.  The showing i s  100' x 100' (30 m x 30 m )  on a t a l u s  slope.  

CHIVAS SHOWING (19) 
Co-ordinates: L8S - 10W 

The mineralization a t  t h i s  showing cons i s t s  of smithsonite within a c a l c i t e  
and white, coarse-grained quar tz  matrix, i n f i l l i n g  a grey, porous, vuggy, 
dolomitized limestone. No spha l e r i t e  box-work s t ruc tu r e s  were noted. 

The area of mineralization i s  6 '  x 6 '  ( 2  m x 2  m )  on a t a l u s  slope. 

Soil Sample: Cu 24 PPm 
P b 160 ppm 
Zn 196 ppm 
Ag 1 PPm 

Rock: C u 243 ppm 
P b 140 ppm 
Zn >10,000 ppm 
A g 5.8 ppm 

REEF SHOWING (20) 
Co-ordinates: L13S - 10W 

The mineralization a t  this showing cons i s t s  of amber spha l e r i t e  a l t e r i n g  
t o  smithsonite,  galena, t e t r a h e d r i t e ,  a z u r i t e  and malachite. These 
minerals occur as i n f i l l i n g  of vugs i n  a grey,  porous, vuggy, s i l i c i f i e d  
dolostone. Small c r y s t a l s  of galena a r e  found in white quar tz  and a l s o  
in t imately  associated w i t h  spha l e r i t e  box-work s t ruc tures .  Several pieces 
b f  azu r i t e ,  malachite and smithsonite on surface  measured 2" x 4" ( 5  x 10 
cm). Ca lc i t e  i s  found associated w i t h  the mineralization as  small ( .25" 
x .25" - 6 x 6 mn) white c r y s t a l s  and as  blocks up t o  2" x 2" ( 5  cm x 
5 cm) i n  t he  general area .  Traver t ine ,  a 1 ime-green cave-1 ining c a l c i t e  
displaying concentric growth r ings ,  was a l so  found in t h e  general area.  
Sink holes averaging 1 .5 '  ( . 5  m )  i n  depth were seen loca l ly .  Favosites Sp. 
i s  abundant i n  the area.  

The s i z e  of t he  showing i s  300' x 300' (100 m x 100 m ) .  



ANDREA SHOWING 
Co-ordinates: L20S - 9E 
The mineralization a t  t h i s  showing consis ts  of te t rahedr i te  a l t e r ing  t o  
malachite + ( azu r i t e )  , pl umbojarosite and amber sphaler i te  a1 ter ing t o  
smithsonite. The host rock i s  a very porous and vuggy, leached, dolomit- 
ized 1 imestone. The economic minerals a t  t h i s  showing are  mostly super- 
gene and have t h e i r  origin a s  i n f i l l i n g  of vugs and fractures  within the 
dolostone host. Tetrahedri t e  i s  almost completely a1 tered t o  ma1 achi t e  
s t a in  w i t h  no azur i te  noted. The malachite s t a in  i s  intergrown with 
pl umbojarosite which gives the rock an overall green-ye1 low colour. Rocks 
in the general area a re  heavily gossanned. Amber sphaler i te  i s  almost 
completely al tered t o  srnithsonite, leaving sulphide box-work s t ructures .  

The area of mineralization i s  approximately 6 x 6' (2  x 2 m). Mineral iza- 
t ion i s  in small blocks of t a lus  with no outcrop seen. Soil and rock 
samples a t  t h i s  showing yielded the following resu l t s :  

Rock : LiX!! 

Soil:  Cu 1460 
Pb 8400 

MRILYN SHOWING (22 )  
Co-ordinates : L45S - l3.5W 

The mineralization a t  t h i s  showing consis ts  of ba r i t e  c rys t a l s ,  c a l c i t e  
c rys ta l s ,  pyritohedrons and te trahedri  t e  a1 ter ing t o  ma1 achi t e  + (azur- 
i t e )  i n  a dolostone hos t .  The host rock i s  a grey, vuggy and porous dolo- 
mitized limestone. The te t rahedr i te  i s  found in a matrix of coarse- 
grained, white quartz and coarse-grained, white c a l c i t e  i n f i l l i n g  vugs and 
fractures  in the host, and i s  r e l a t ive ly  fresh with approximately 20% 
a1 tered to  malachite + ( azu r i t e ) .  Pyri tohedrons, averaging .25" (. 6 cm) , 
are  also common i n  the quartz. Crystals of c lear  c a l c i t e  and pale ba r i t e  
both averaging .25" x .125" ( .6  x . 3  cm) a re  comon as vug f i l l i n g s  in the 
dolostone. Tetrahedrite from t h i s  showing assayed a t  186 oz/ton s i lve r .  

The showing i s  100 x 30' (30 x 10 m) in s ize.  Minerals occur in t a lus ,  
with no outcropping being present. 



WHITE SHOWING (23) 
Co-ordinates: L48S - 12.5W 

The mineralization here cons i s t s  of botryoidal hematite overlying and 
intergrown w i t h  layers  of b a r i t e  c ry s t a l s .  The host rock i s  a dark grey,  
porous, dolomi t i zed  1 imestone. The host rock i s  heavily iron-stained and 
heavily s i l i c i f i e d  w i t h  some i n f i l l i n g  of vugs by quartz.  Le~on-yellow 
b a r i t e  c r y s t a l s  a r e  more p len t i fu l  than the  hematite. These c r y s t a l s  
average .25" x .125" ( .  6 x . 3  cm) a1 though they can range t o  .4"  x .25" 
(1 cm x .6 cm). Botryoidal hematite occurs up t o  .4" (1 cm) th ick.  The 
minerals form a s  f r ac tu r e  and vug l i n ings  in the  dolostone host. 

The mineralized area i s  approximately 10' x 14 '  ( 3  m x 4 m )  in t a l u s  c lose  
t o  t he  chert-dolostone contact .  

DON SHOWING (24) 
Co-ordinates: L93.5S - 13.5E 

The minerals a t  t h i s  location cons i s t  of botryoidal hematite l i n ing  
f r ac tu r e  surfaces  i n  the  dolostone host. The host rock i s  a leached, 
porous, vuggy, grey, dolomitized limestone. The hematite forms botryoidal 
layers  ,06" t o  .4" (1.6 mm t o  10 mm) th ick  w i t h  spheres .06" t o  .25" (1.6 
m t o  6 m).  Mineralization occurs in a 25 x 25 foot (7.6 x 7.6 m )  pa r t  
of a t a l u s  slope w i t h  t he  l a r g e s t  mineralized block being 3 '  (1 m )  i n  
1 ength. 

MIA SHOWING (25) 
Co-ordinates: L87-5s - 12.5E 

The mineralization a t  t h i s  showing cons i s t s  of botryoidal hematite under- 
l a i n  by c r y s t a l l i n e  ba r i t e ,  l i n ing  f r ac tu r e s  and vugs i n  a dolostone host. 
The  host rock i s  a leached, porous and vuggy grey do lomi t~zed  1 imestone. 
The minerals cons i s t  of green-yellow b a r i t e  c r y s t a l s  approximately -3" ( . 8  
mm) long, over la in  by botryoidal hematite .2" t o  .4" ( . 5  cm t o  1 cm) th ick 
w i t h  spheres t o  .25" (. 6 cm). The minerals occur a s  vucj and f r ac tu r e  
coatings.  The host dolostone i s  s i l i c i f i e d  i n  t he  area of rnineralaization 
but i s  generally leached. The showing comprises an area 30' square (9  rn 
square) i n  outcrop and t a lu s .  

CHRIS SHOWING (27) 
Co-ordinates: L76.5S - 32.5E 

The mineralization a t  t h i s  showing cons i s t s  of b a r i t e  c r y s t a l s  and sulphide 
box-works occurring a s  open-space f i l l i n g  of a porous dolostone host. The 
host rock i s  a dark grey, porous, vuggy and f ractured dolomitized lime- 
stone which i s  p a r t i a l l y  s i l i c i f i e d  i n  the  area of mineralization.  Pale 
ye1 low b a r i t e  c r y s t a l s  averaging k" x +" ( . 6  cm x .6 cm) a r e  found on iron- 
s ta ined f rac ture  and vug surfaces.  Gossanned sulphide box-works a r e  seen 
i n  a white, c r y s t a l l i n e  quartz matrix and average approximately +" x $" 
(1.3 x 1 .3  cm) in s i ze .  The showing occurs a s  t a l u s  blocks and i s  approxi- 
mately 50' x 50' (15 m x 15 m )  in s i z e .  



TAR,  SHOWING (28) 
Co-ordinates: L52S - 64E 

The mineralization a t  t h i s  showing cons i s t s  of lemon-yellow b a r i t e  c r y s t a l s  
averaging k" x $" ( .6  x . 6  cm) over la in  by botryoidal hematite 1/8" t o  2" 
( 3  mm t o  5 cm) th ick  with spheres averaging 118" ( . 3  cm) in diameter 
l i n ing  vug and f r ac tu r e  surfaces  i n  a  porous dolostone host .  The host 
rock i s  a grey, porous, vuggy and f rac tured ,  dolomitized 1 imestone which 
i s  l oca l l y  e x t r e m l y  leached and gossanned. 

The spec i f i c  gravi ty  of some dolostone blocks was estimated t o  be a s  low as 
1.5. The showing i s  composed of t a l u s  blocks and i s  approximately 150 x 100 
f e e t  (45 x 30 m )  i n  s i z e .  

EAGLE'S NEST SHOWING ( 2 9 )  
Co-ordinates: L8N - 34.5E 

The mineralization a t  t h i s  showing cons i s t s  of t e t r a h e d r i t e  a l t e r i n g  t o  
a z u r i t e  + (malachite)  in  a white,  c rys ta l1  ine  quartz and c a l c i t e  matrix 
occurring as  open-space f i l l i n g  in  a f ractured dolostone host. The host 
rock i s  a grey, moderately-fractured dolomitized limestone. The t e t r a -  
hedr i t e  occurs a s  small blebs averaging 1/8" - 114" ( . 3  - .6 cm) in dia-  
meter and i s  approximately 20% a l t e r ed  t o  a z u r i t e  + malachite. The 
mineralized f r ac tu r e  f i l l i n g s  a r e  small,  averaging.l/!6" - 3/4" ( . I 5  - 2 cm) 
i n  width. Well-developed, light-brown dolomite c r y s t a l s  a r e  abundant in 
the  a rea .  

The showing occurs a s  outcrop and i s  approximately 6 '  x 15'  (2  m x 5 m) in 
s ize .  

SOUTHERLY SHOWING (30) 
Co-ordinates: L97S - .5W 

Mineralization a t  t h i s  showing cons i s t s  of pale-ye1 low b a r i t e  c r y s t a l s  
l i n ing  vugs and f r ac tu r e s  i n  a  grey, porous, vuggy dolomitized limestone. 
The b a r i t e  c r y s t a l s  average .25" (6 mm) f i l l  ing f rac tures  in the  dolomite. 

The showing i s  3 '  x 5 '  (1 m x 1.6 m )  i n  s i ze .  

NEW SHOWING (31 ) 
Co-ordinates: L17S - 1W 

The mineralization cons i s t s  of a u r i c a l c i t e ,  plumbojarosite, galena, t e t r a -  
hedr i t e  a1 t e r i ng  t o  malachite + ( a z u r i t e ) ,  goethi t e  and sphal e r i  t e  a1 t e r -  
ing t o  smithsonite,  in a quar tz  matrix i n f i l l i n g  f r ac tu r e s  and vugs in a 
grey, porous, vuggy, dolomitized limestone. The matrix i s  white quartz 
w i t h  c r y s t a l s  t o  .4" (1 cm) i n  length. Weathered t e t r ahed r i t e  i s  the  most 
common sulphide found with minor plumbojarosite and au r i ca l c i t e .  
Sphaler i te  box-work s t ruc tu r e s  and galena a r e  found separate ly  in the  
quartz.  The showing comprises 60' x 60' (20 rn x 20 m )  of a t a l u s  slope.  



NEW GALENA SHOWING (32) 
Co-ordinates: L14S - .5W 

The minerals a t  this showing cons i s t  of galena,  sphal e r i  t e  and smithsonite 
in a quartz and c a l c i t e  matrix i n f i l l i n g  a t i g h t ,  moderately-fractured 
grey dolomi t ized limestone. Galena masses .2" ( . 5  cm) appear i n  int imate 
associa t ion w i t h  s p h a l e r i t e  box-works and smithsonite in a matrix of 
white, coarse-grained c a l c i t e  and quartz.  The mineral s i n f i  11 small 
f r ac tu r e s ,  .4" (1 cm), i n  t he  dolostone. 

This 42-square-foot ( 4  square metres)  showing occurs in a t a l u s  slope. 

QUARTZ BRECCIA (33 )  
Co-ordinate: L49S - 14W 

Mineralization a t  t h i s  locat ion cons i s t s  of an outcrop 10 '  x 3' ( 3  m x 1 m )  
which contains a quartz breccia i n  a quar tz  and s i l i c i f i e d  dolomite matrix. 
Origin seems t o  be a col lapse  breccia of white, f ine-grained anhedral 
quar tz  fragments, up t o  .8" ( 2  cm) in a matrix of r e l a t i v e l y  c lean ,  f ine-  
grained quar tz  and dark-grey, s i l i c i f i e d  dolostone. Rare goe th i te  i s  seen 
i n  small (.4" x .4" - 10 x 10 m) vugs. 

This breccia occurs near the  chert-dolostone contact .  



APPENDIX B 

1 :  LOCATIOPIOFSAMPLESTAKEN FORASSAY 

( A l l  samples a r e  s o i l  samples unless o therwise  noted)  

Assay Number Locat ion  

DRS 79-1 
-2 
-3 
-4  

- 5 
- 6 
-7  
-8 

- 9 
-1 0 
-1 1 
-1 2 
-1 3 
-1 4 
-1 5 
-1 6 
-1 7 
-18 
-19 
- 20 
-21 
-22 
-23 
-24 
-25 - 26 
-27 
-28 
- 29 
- 30 
- 31 
- 32 
- 33 
- 34 
- 35 
- 36 
- 37 
- 38 
- 39 
- 40 

Chip sample, quar tz ,  Bek Showing 
Chip sample, goe th i te ,  quar tz ,  Bek Showing 
Bek Showing 
DON BL = 77s 35E, samples w i t h  D p r e f i x :  
g r i d  l i n e s  t r u e  nor th/south,  s t a t i o n s  a t  
80- foo t  i n t e r v a l  s 
D2E 2.5N 
Hematite D2E 2.5N 
Shale 1600 f e e t  n o r t h  of i r o n  fo rmat ion  
Sandstone 2000 f e e t  n o r t h  o f  i r o n  
fo rmat ion  
DBL 1.14s 
DBL 2s 
DBL 3s 
DIE 1s 
D I E  2s 
D I E  3s 
DIE 0.1N 
D I E  1.1N 
DIE 1.9M 
DIE BL 
D2E I S  
D2E 2s 
D2E 3s 
D2E 4s 
D2E I N  
D2E 1.9FI 
D2E 2.9N 
D2E 4N 
D2E 5N 
D2E 6N 
D2E 6.9N 
20s 14N 
20s 15W 
19s 15W 
19s 16W 
20s 16W 
20s 17W 
20s 18W 
20s 19W 
20s 20W 
20s 21W 
20s 22W 



Assay Number 

DRS 79-41 
- 42 
-43 
- 44 
-45 
- 46 
-47 
- 48 
- 49 
- 50 
- 51 
- 52 
- 53 
- 54 
- 55 
- 56 
- 57 
- 58 
-591 
- 60 
-61 
-62 
- 63 
-64 
-65 
- 66 
-67 
-68 - 69 
- 70 
- 71 
- 72 
- 73 
- 74 
- 75 
- 76 
-77 
- 78 
- 79 
- 80 
- 81 
- 82 
- 83 - 84 
- 85 
- 86 
-87 
- 88 
- 89 
- 90 
-91 
-92 

Locat ion  

20s 23W 
19s 17W 
19s 18W 
19s 19W 
19s 20W 
19s 21W 
19s 22W 
19s 23W 
19s 24W 
19s 25W 
19s 26W 
21s 14W 
22s 14W 
23s 14W 
23s 13W 
23s 12W 
23s 11W 
22s 14W, i ron -s ta ined  dolostone 
BL 31s 
31s 1W 
31s 2W 
31 S 3M 
31s 4W 
31s 5W 
31s 6W 
30s 6W 
29s 6W 
30s 10W 
28s 6W 
27s 5W 
27s 6W 
26s 6W 
25s 6W 
24s 6W 
23s 6W 
23s 7W 
23s 8W 
23s 9W 
23s 1OW 
20s 26W 
21s 26W 
22s 26W 
22s 27W 
22s 28W 
22s 29W 
23s 31W 
24s 31W 
24s 32W 
24s 33W 
25s 33W 
27s 33W 
27s 34W 



Assay Number 

DRS 79-93 
-94 
-95 

Loca t ion  

27s 35W 
BL 14s 
Small h i l l  eas t  o f  David Showing; see 
geochem map 
D i t t o  
D i t t o  
D i t t o  
D i t t o  
D i t t o  
D i t t o  
D i t t o  
D i t t o  
D i t t o  
D i t t o  
D i t t o  
D i t t o  
D I E  4s 
DIE 5.5s 
DIE 7s 
DIE 8s 
DBL 8s 
DBL 9s 
DBL 10s 
DBL 12s 
D1W 13s 
D2W 13s 
D3GI 13s 
D4W 13s 
D5W 13s 
D5W 14s 
D5W 15s 
D6W 15s 
D6W 16s 
D7W 16s 
D7W 17s 
D8W 17s 
D8W 17S, i ron -s ta ined  quar tz  
D8W 18s 
D9W 18s 
D9W 19s 
D l O W  19s 
DlOW 20s 
D l O W  21s 
D12W 21s 
Mia Showing, b o t r y o i d a l  hemat i te w i t h  
b a r i t e  c r y s t a l s  
D12W 21.6s 
D12W 22.5s 
D13W 22.5s 
D13W 23.5s 
Dl214 20s 
28s 35W 



Assay Number 

DRS 79-143 
-1 44 
-1 45 
-1 46 
-147 
-148 
-149 
-1 50 
-1 51 
-1 52 
-1 53 
-1 54 
-1 55 
-1 56 
-1 57 
-1 58 
-1 59 
-1 60 
-1 61 
-1 62 
-163 
-1 64 
-165 
-1 66 
-1 67 
-168 
-1 69 
-1 70 
-1 71 
-1 72 
-1 73 
-1 74 
-1 75 
-1 76 
-1 77 
-1 78 
-1 79 
-1 80 
-1 81 
-1 82 
-183 
-184 
-185 
-1 86 
-1 87 
-188 
-189 
-1 90 
-191 
-1 92 
-1 93 
-1 94 

L o c a t i o n  

29s 35W 
30s 3561 
31s 35W 
32s 35W 
33s 35W 
34s 35w 
35s 35W 
36s 351.1 
37s 35W 
39s 35W 
40s 35W 
40s 34W 
40s 33W 
40s 32W 
40s 30W 
40s 29W 
40s 28W 
40s 27W 
40s 26W 
40s 25W 
41s 221.1 
41s 21W 
42s 21W 
42s 20W 
42s 19W 
43s 19W 
44s 19W 
44s 18W 
46s 18W 
47s 18W 
47s 17W 
47s 16W 
47s 15W 
47s l4.5W 
21s 10E, p lumbo ja ros i t e  
47s 14W 
47s 13W 
47s 12W 
46s 11W 
21s 10E 
51s 11W 
50s l l ' r l  
50s 12W 
49s 12W 
48s 12W 
48s 11.5W 
47s 11.5W 
46.5s 11.5W 
46s 12k 
46s 13W 
45s 13W 
45s 7,414 



Assay Number 

DRS 79-195 
-196 
-1 97 
-1 98 
-1 99 
- 200 
-201 
-202 
-203 
-204 
-205 
-206 
-207 
-208 
-209 
-210 
-21 1 
-21 2 
-21 3 
-214 
-21 5 
-21 6 
-21 7 
-21 8 
-21 9 
-220 
-221 
- 222 
-223 
-224 
-225 
-226 
-227 
-228 
-229 
-230 
-231 
-232 
-233 
-224 
- 23 5 
- 236 
-237 
-238 
-239 
-240 
-241 
-242 
-243 
-244 
-245 
-246 

L o c a t i o n  

46s 14W 
M a r i l y n  Showing, t e t r a h e d r i  t e  
9s 9W 
9s  9W, sm i thson i te  
52s 11W 
53.5s 
55s 
56.5s 
58s 
59s 
59.3s 11W 
59.5s 10W 
61s 1OW 
61s 11W 
62s 11W 
63s 11W 
64.5s 11W 
66s 11W 
70s 11W 
72s 11W 
75.5s 11W 
77s 11W 
78.5s 11W 
80s 11W 
82s 11W 
84s 11W 
88s 11W 
88s 14W 
91s 11H 
94s 11W 
96.5s 11W 
98s 11W 
97s 7W 
97s 3W 
93s 3W 
93s 0.5W 
98s BL 
98s 2E 
98s 4E 
98s 5E 
99s 7E 
100s 8E 
100s 10E 
99s 11E 
97s 12E 
97s 15E 
96s 17E 
95s 17.5E 
94s 17E 
94s 16E 
93s 15E 
92s 14E 



Assay Number 

DRS 79-247 
-248 
-249 
-250 
-251 
-252 
-253 
-254 
-255 
-256 
-257 
-258 
-259 
-260 
-261 
-262 
-263 
-264 
-265 
-266 
-267 
-268 
- 269 
-270 
-271 
-272 

Locat  i o n  

91s 16E 
11s 20W 
11s 21W 
11s 19W 
15s 23W 
15s 24W 
15s 25W 
15s 2661 
15s 27W 
13.3s 23.8V 
11s 24W 
11s 25W 
11s 2661 
11s 23W 
11s 23W 
9s  22W 
7s 21W 
7s 20W 
7s 19W 
7s 18W 
7s 17W 
7s 1614 
7s 15W 
6s 19.7W 
6s 19.7W 
5.5s 19.7W 
5s 19.7W 
6s 20.2W 
6s 20.7W 
6.5s 19.7W 
7s 19.7W 
6s 19.2W 
6s l8.7W 
I N  19W 
9fl 33E 
9N 32E 
9N 31E 
9N 30E 
9N 29E 
9N 28E 
9N 27E 
9N 26E 
9N 16E 
9N 15E 
9N 14E 
47s 34E 
43s 36E 
43s 38E 
43s 40E 
43s 42E 
47s 40E 
47s 44E 



Assay Number 

DRS 79-299 
- 300 
-301 
-302 
-303 
- 304 
- 305 
- 306 
-307 
- 308 
- 309 - 3-1 0 
-31 1 
-31 2 
-31 3 
-314 
-31 5 
-31 6 
-31 7 
-31 8 
-319 
- 320 
- 321 
- 322 
-323 
- 324 
-325 
-326 
-327 
- 32 8 
- 329 
-330 
-331 
- 332 
-333 
-334 
- 335 
- 336 
- 337 
- 338 
- 339 
- 340 
- 341 
- 342 
- 343 
- 344 
- 345 
- 346 
- 347 
- 348 
- 349 
- 350 

Location 

3s 13W 
3s 14W 
3 s  15W 
3 s  16W 
3s 17W 
3 s  18W 
3s 19W 
3s 20W 
3s 21W 
3s 22W 
3s 23W 
3N 15.4W 
3N 14W 
3N 11W 
4N 11W 
5N 11W 
5N 12.5W 
9N 34.3E 
73s 38.5E 
73s 40E 
73s 41E 
70.7s 41E 
70s 41.2E 
69s 41.2E 
68s 41.2E 
67.5s 41E 
66s 41E 
64s 41E 
63 41E 
61 41E 
59s 41E 
57s 41E 
55s 41E 
55s 40E 
55s 39E 
55s 38E 
55s 42E 
55s 43E 
55s 44E 
55s 45.5E 
55s 46.5E 
53.5s 43E 
52s 43E 
51s 45E 
48.5s 45E 
45.6s 45E 
44.3s 45E 
41.7'3 44E 
40.3s 44E 
39s 46E 
39s 42E 
39s 38E 



Assay Number 

DRS 79-351 
- 352 
- 353 
- 354 
-355 
- 356 
-357 
- 358 
- 359 
- 360 
-361 
- 362 
-363 
-364 
- 365 
- 366 
-367 
- 368 
- 369 
- 370 
-371 
- 372 
-373 
- 374 
-375 
- 376 
-377 
- 378 
- 379 
- 380 
- 381 
- 382 
- 383 

Location 

37.7s 38E 
36.3s 38E 
35s 37E 
35s 36E 
34s 34.5E 
33s 33E 
32s 32E 
31s 30E 
31s 28E 
29.5s 27E 
28.5s 26E 
27s 25E 
27s 22E 
26s 21E 
25s 20E 
24s 19E 
7s 57E 
7s 58E 
7s 59E 
7s 60E 
7s 61E 
7s 62E 
7s 63E 
3s 62E 
3s 61E 
3s 60E 
3s 59E 
3s 54E 
3s 53E 
3s 52E 
3s 51E 
Headwaters of Salmon Fork 
3-4 miles south of Carroll Creek on 
Salmon Fork, i n  point bar i n  swamp 
Dit to  
Samples 385-394 in Can01 Shale,  6 miles 
west of camp; goe th i te  
Iron ppt. 
In iron pocket 
Hematite i n  cher t  nodule 
Soil from below DRS 79-388 
Green s ta ined quartz 
Iron ppt. from stream t o  west 
Graphite and quartz 
Iron concentration i n  cher t  nodule 
Iron ppt. near landing s i t e  
55s 60E 
55s 61E 
55s 62E 
55s 63E 
55s 64E 



Assay Number 

DRS 79-400 
-401 
-402 
-403 
- 404 
-405 
-406 
-407 
- 408 
-409 
-41 0 
-41 1 
-41 2 
-47 3 
-41 4 
-41 5 
-41 6 
-41 7 
-41 8 
-41 9 
- 420 
-421 
-422 

Location 

55s 65E 
55s 66E 
55s 67E 
55s 68E 
55s 69E 
55s 70E 
51s 68E 
51s 67E 
51s 66E 
51s 65E 
51s 64E 
51s 63E 
51s 62E 
51s 61E 
51s 60E 
47s 62E 
13s 6W 
16s 26W 
16s 28W 
17s 29W 
19s 31W 
19s 32.5W 
19s 34W 



Telephone (604) 536-1154 

RUSTY SPRINGS PRCSPECT AREA, Y .T. 

SUMMARY 

C. A. AGER & ASSOCIATES LTD. 

15423 3 4  th Ave. 
Surrey, B.C.Canada 

CONSULTING 
GEOPHYSICISTS 

This repr t  presents the results of the induced polarization 

ard gravity survey w r k  corrq?leted wer the Rusty Springs P r o w ,  

during the sumner of 1979, for R i o  Alto Exploration Ltd. There 

are several gravity and I.P. high arxlmalies, in the vicinity of 

kmwn mineralized s h d n g s ,  that warrant further investigation by 

diamord drilling. Encouragement in these anmalous areas could 

well signal the discovery of several mineral depsits in Cu-PbZn-% 

w i t h i n  this prospect. 

Respectfully suhnitted, 

Geophysicist / 
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At the request of Mr P.S.White, W n  manager for Rio Alto 

Exploration LM, a ccxnprehensive gravity and induced polarization 

survey was coxhctd over the Rusty Springs Prospect grid, 

Porcupine Rqes  area, Yukon Territory (Figures 1 ard 2) , The 

intent of the work wts ~ outline induced polarization an3 gravity 
high amnalies which could indicate the presence of massive to 

semi-massive Cu-PbZn-Ag mineralization w i t h i n  the survey area. 

~ r o s p c t h q ,  geological mapping, geochmical sampling and diamnd 

drilling has indicated nmemus occurrences of mineralization. 

The reader is referred to Hansen et al (1979) and a t e  (1979) 
for details and references of previous mrk. 

The Rusty Springs Prospect is located sune 32 km east of the 

Alaska brder ard 6 km south of the Arctic Circle in the Yukon 
Territory. eess to the pmperty is by air anl winter mad 

frcm the (~awson-Inwik) Highiay. 

The claims are in an area of mderate relief (1800-2600 feet) 

w i t h  fairly extensive overhrden cover. The min camp is located 

on the mrthestern part of the grid. Survey access is by foot 

and/or helicopter frcm the main camp. Grid lines are cut an3 picketed 

and well located on the topgraphic map, Figure 2. 

The area is m3erlai.n by dolostone, chert and shale, A recent 

geology map prepared by Hansen et al (1979) is duplicated as Figure 

13 for the sake of completeness for this reprt. 

Gravity obsenmtions were made using three IaCoste & k m k r g  M A e l  

G gravity meters (serial #G199, #G237 and #G393) w i t h  reading 

accuracy of + - 0.01 mgal. Drift, latitude, Free A i r ,  q e r  slab and 

terrain effects were accounted for in t k  Canplete Eouguer Gravity Map, 
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Figure 3. Bouguer density was 2.75 g/cc which corresponds to an 

elevation factor of 0.058942 @/foot. Terrain radius was 2100 

feet  - 
Gravity station elevations rere determined using standard 

levelling mett.rods and an e1ectmn.i.c level developed by Ager & 

Associates Ltd. Relative elevations are accurate to - +0.10 fee t  

o r  better. Absolute elevations were determined by referencing a l l  

elevation w r k  to station L13N+BLO which was assigned an elevation 

of 1750.55 feet. Gravity bases are located on BLO and BL2 a t  

each cross line station point and observed gravity values are 

referaced to the main base, (379-7, a t  location 8N+2.5EO 

Grid positions viere surveyed in by Fbrley Barker and are as 

shown on Figure 2, It sbuld be mted that the mt$ fork of Carrol 

Creek and the southeastern section of the grid map are considered 

cxxrect only as to position of creek crossings - bebeen line creek 

locations are estimted. Gravity stations are every 100 fee t  along 

lines spaced 400 feet  apart. 

Induced polarization equiprt2nt consisted of a Sabre Mark 2, 450 

w a t t ,  frequency danain systen. A diple-dipole array was aployed 

w i t h  a=200 feet ,  n=2 and a frequency span of 0.3 to 10 hertz. The 

effective depth of exploration is about 200 feet,  except on detai l  

lines where depths to 300 fee t  were mapped. Over st~ne of the 

d o u s  areas a=100,200 feet  and n=1,2,3 dipoles were used for  

detailing, The P.F.E. and res is t ivi ty  data are presented a s  plan 

maps, Figures 4 and 5, anl as  pseudo sections on Figures 6-11 

inclusive. 

?HE ERAUITY MAP 

A s  stated previously, gravity station intenral is 100 feet  

along lines spaced 400 feet  apart. This is a good grid for  general 

~~ of the property, txlt a f iner station interval 



ard line spacing is necessary in order b accurately detail  the 

zLIYntdLous areas for excess mass and depth calculations. The C.B. 

gravity map has very little regional gradient wident, highs and 

laws are directly correlated to rock densities, and it can therefore 

be interpreted directly: 

1. Gravity l3ws: Gravity values of less than a b u t  1.0-1.5 

nyals indicate areas of less dense rocks. On the Flusty 

Springs grid, in  general, the shales are less dense than the 

dolostones. H e n c e ,  the gravity l o w s  m p  the general position 

of the shales and the less  dense Secrtions of the dolostones. 

2. Gravity Highs: Gravity highs m p  areas where the rocks 

are mre dense than a b u t  2 -75 g/cc . These are shown as 
gravity values greater than a b u t  2.5-3 -0 n-gals on Figure 3. 

The highest value in each closure is -Iced by a 'cross'. 

Gravity values greater than 3.0 q a l s  are h l u d e d  on the 

Camposite Map (Figure 12) . These zones are considered the 

best areas for massive mineralization to occur and are discussed 

in mre detail  urder the ' C a r p s i t e  Interpretation' section. 

3. Gravity Gradients: Gravity qadients  generally m p  the 

transition or contact b e h e n  W different rock units. On 

the Rusty Springs grid, they correspond to the shale-dolostone 

contact region. The gravity closure a t  U3S+3W is not considered 

to be a gravity high d y ,  ht is, instead, interpreted 

a s  an 'apparent high' caused by shale-dolostone contacts on 

at  least  tm sides of the feature.- 

- 

The Percent Frwency Effect (PEE) Map, Figure 4 gives the general 

distritxttion of chargeable rock units w i t h i n  the survey area a t  depth 

a b u t  200 feet. PE'E effects m e  not o btainable over much of the 

W e  unit due to the 'noisy' eTNirOmt of these rocks (low 

resis t ivi ty  and high s.p. yield low signals). PFE high d i e s  

are normally caused by metallic sulphides such as pyrite, chalcopyrite, 



galena, marcasite, etc, ard certain clays ard graphite. On 

the Rusty Springs Prospect, the PFE values are generally l o w  

(less than 5% ) over the Mike H i l l  area, They increase to 

fom a very large amplitude PFE ananaly in the pattern of an 
arcuate feature around the base of the hill ,in the valley area, 

brdered by Carrol Creek on the north ard the east. The 30-50% 

pfe zones could correspond to 6-10% sulphides i f  highly d i s d n a t e d  

and substantially more if the source is massive. In this 

envirorment, 15% pfe is considered ancmalous as  w i l l  be discussed 

in more detail  in the 'Canposite Interpretation' section. 

The Resistivity Map, Figure 5, maps the apparent resistivities 

of the rock units a t  depth of about 200 feet. Resistivity high 

areas indicate more resistive rocks which, on the mty Springs 

Prospect, indicate the mre silica rich areas (greater than 20,000 

ohn-feet) , The intemdhte values Mxen  2,000-10,000 ohn-feet 

map the dolostone units containing less  silica ard less unhealed 

fracturing. The regions of resis t ivi t ies  less  than 500 ohn-feet 

indicate zones of fracturing, alteration, overburden and/or 

mineralization. Gradient areas generally map rock txxudaries 

and/or transition zones w i t h i n  the same rock unit. 
The regions of armnalous pfe wxe detailed on lines W, 3St 

7S, US, 15S, 19s and 23s and are shmn as pseudo sections on 

Figures 6 through 11 inclusive. The plrpose of detailing is to 

provide more lateral  ard vertical infomation on an interesting 

1,P. feature. This gives more infomation on size, depth and, 

consequently, wrwmic potential of the target. The pseuda-sections 

will be discussed in  the next section more spci f ica l ly .  

The canbinzed results of the gravity and induced polarization 

mrk axe presented on one map w i t h  the knawn,mineralized showings, 

Figure 12. Here = see that a silica rich zone is mapped by the 



resist ivity high feature trending southeasterly frun a b u t  

BLWW through the Mike,Gdlena Coral ,New Gdlena, New, Jennifer 

and Andrea s h d n g s  towards the Talus,Chris,David and Bek d m h g s  

off the survey area. 'It(n other snaller zones are indicated a t  

L15S+48E and WlS+41E. A fourth area is indicated west of W9S+69E, 

A series of gravity high features flanks the resis t ivi ty  d y  

on the northeastern side. These mst certainly represent denser rock 

units in this area. The gravity high centered a t  L7S+7E is situated 

a few hurked feet north of the Mike showing. It has residual axnplitcde 

of a b u t  1.0 mgdl over an area scme 1500 feet by 300 feet, The T i p  

sbwing has a residual. gravity high in excess of 0.50 mgal centered 

a t  L9W6E. Four other gravity high closures are located a t  L23S+lOW, 

L23S+23E, L47S+31E and L61S+39E. Each of these is a ' f l a t '  topped 

ananaly of unkmwn importance. A d l e r  feature centered a t  IA3S+18E 

is a sharp d y  of residual amplitude (fran Figure 3) of a b u t  

1.0 mgal. It may be a feature like the d y  a t  L43S+3W or  it 

d d  indicate a massive sulphide zone, The mst imprtant gravity 

d y  is elongated cnaer the Qma,Fbwan d Tara in the eastern 

of the grid. It has residual amplitude of a t  least 1.5 mgdls 

centered over the Orrna dwwitq a t  W5S+64E, A sndller gravity high 

of a b u t  0.5 mgal is situated a t  LllS+62E. Its importance is amplified 

by the mite and Te t rahedr i t e  skwhgs a b u t  200 feet s o u W l y  f r a n  

here. On LW30E a weak gravity high (Figure 3) is assxiated with 

the Bruce and Eagles N e s t  sfrxJings. The 0 . 9  d y  situated a t  LW 

+14W is located just to the north of the bQ sbwhg.  

&I e x t r d y  large mpliturle pfe a d y  occupies a good portion 

of the region be- the Mike and Orma slmwings. It is piphera.1 

to the resist ivity high feature an3 gives the distinct impression 

of a mite - + massive sulphides zoning d y  arourd a s i l ica  rich 

core area, This feature has been detailed on several lines as follows: 

LlN (Figure 6) :  A t  6E, depth 200 feet, the pie respnse is 33%. It 

is in a d e r a t e  resist ivity gradient area, on strike w i t h  the 



Tip and Tim shdqs,  a d  has a gravity high residual on 

its northern extremity. Forther east along the line, the pfe 

axxxnaly is shown to be open a t  depth behem stations 21E and 

40E. 

L3S (Figure 7) : The M3 s b h g  (L3S+13.5W) is marked by a 

'pant leg1 shaped ananaly of limited depth extent (200 feet). 

It is associated w i t h  a gravity high residual to the north. 

L7S (Figure 7) : A t  10W the Chivas s b h g  correspnds to an 

assymetricdl pant leg a d y  in pfe between 8W and 1 2 W  and 

wuld be interrelated to the Ma m y  to the mrthwest. 

UlS ,  Ll5S (Figure 8) : These two lines represent I .P. detail  

over the feature a t  atout 22W, The pfe aKmaly is narrow on 

LllS but brcadens w i t h  depth a t  Ll5S. H e r e  it correspods to a 
l cw resistivity zone, 

L15S (Figure 9) : This detail  line is plotted a t  11'=100 feet 

ard was run to test the I.P. respnse wer the Pyrite4ktrahedrite 

dn&g to the north. H e r e  we observe a pfe high anrnaly of 

18% centered a t  58E, a t  depth 200 feet, an5 open below 200 feet, 

L19S (Figure 10) : Here t r ~  see a very large amplilx.de pfe aKmaly 

stretching fran 34E to 52E clllhich h r e a s e s  in intensity w i t h  depth. 

The values exceed 50% bebeen 4133 and 45E a t  200 footdepth,Tbi.s 

axxxnaly is interconnected and part of the sam feature detailed 

on L1N as evidmed by the plan map, Figure 4. 

L19S, L23S (Figure 11) : These ba lines were run to detail  the 

I .P. effect in the vicinity of the Galena Boulder area where 

a pfe aKlnaly was mted on L15S-23s a t  about 67E. The feature 

is generally persistant frun near surface to depths exceeding 300 

feet . 















A mst striking feature, present in both the resis t ivi ty  

and gravity data, is a linear 'fault  l ike '  structure tha t  

cross cuts the entire map area. It is sbwn as an 'inferred 

faul t  on Figure 12, running fran BL0+39S northeast through 

W M O E .  It appears to tnmcate the Oms shcrwing to the mrth. 

The foregoing represents only a brief interpretation of the 

geoFhysica1 data. The Canposit@ Map, Figure 1 2 ,  is intended to 

present the highlights of the gravity and W e d  polarization 

work in tenns of eooncmic importance of each ancmly. 

Simply stated, the best targets are coincident gravity-pfe 

high amnalies. In this mirorment they mst probably are caused 

by massive sulphides. However, based on experience at  P i n e  point, 

Gayna River and other carkcmate emhmmmts, individual gravity 

anl/or pfe highs are also excellent- targets, 

V i r t u a l l y  every pfe and gravity high feature on Figure 12 should 

be drilled. Deposits in this erntiromwat are known to be variable 
in size and g e m t r y  as d l  as geophysical response. The best 

d i e s  are: 

1. Onna-FWaWTara Gravity High 

2. Mike (L7S+7E) Gravity High 

3.  L19S+43E PFE High 
4 .  L W 2 4 E  PF'E High 

5. Ma-Qli~s PFE + - Gravity High (L3S+U. 5W to L5S+9W) 

6 .  Tim-Tip Gravity - + PFE High (L5W6E to LlW6E) 

Encouragement f m  these anmalies should provide sufficient 

evidence as  to the usefullness of the 1 .P .  and gravity data in 

outlining zones of mineralization within the Rusty Springs Prospect. 

In which case, further dril l ing of other geciphysical anamlies 

is recamnended tqether w i t h  mre detailed gravity and I .P. work 

where warranted. 



sFpr*s Mineral Prospect, Porcupine Fknges, Yukon 
Territory, March 21,1979. 
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REPORT ON RUSTY SPRINGS PROSPECT 

R I O  AI,TO EXPLORATION LTD . 

October  1 0 ,  1979 

INTRODUCTION 

A m i n e r a l i z e d  l o c a l i t y  was s t a k e d  by Rio A l t o  E x p l o r a t i o n  

L t d .  ("Rio Al to1 ' )  i n  1975,  and p e r i o d i c  a d d i t i o n a l  s t a k i n g  was 

done i n  1976 and 1977. The m i n e r a l i z e d  l o c a l i t y ,  known a s  t h e  

Rusty S p r i n g s  P r o s p e c t ,  is l o c a t e d  280 km. n o r t h  of Dawson C i t y ,  

29 k m .  east of t h e  Yukon-Alaska b o r d e r ,  8  km. s o u t h  of t h e  

A r c t i c  C i r c l e ,  150 km. west-nor thwest  of Ki lometer  240 on t h e  

Dempster Highway and 115 km. s o u t h e r l y  from t h e  s e t t l e m e n t  of 

Old Crow. 

The l o c a t i o n ,  a c c e s s  and c l i m a t e  a r e  w e l l  d e s c r i b e d  i n  a  

r e p o r t  t i t l e d  "Geology of t h e  Rusty S p r i n g s  Minera l  P r o s p e c t "  

d a t e d  September 30 ,  1976 by M .  N .  Che rno f f ,  P .  Geol .  M r .  

Chernoff  a l s o  d e s c r i b e s  t h e  phys iography ,  r e g i o n a l  geo logy ,  

l o c a l  s u r f a c e  geology and t h e  1976 P r e l i m i n a r y  P r o s p e c t i n g  

Program, which r e s u l t e d  i n  an e x p l o r a t i o n  program conducted 

from May t o  September,  1977,  on p o r t i o n s  of 140 m i n e r a l  c l a i m s  

and 1 5  i r o n  c l a i m s ,  a l l  s t a k e d  under  t h e  Yukon Q u a r t z  Mining 

A c t  p r i o r  t o  work commencement, I n  l a t e  November, 1977,  an 

a d d i t i o n a l  200 c l a i m s  were s t a k e d  r e s u l t i n g  i n  a  t o t a l  of 

380 q u a r t z  c l a i m s  and 1 5  i r o n  c l a i m s  h e l d  by Rio A l t o  a t  

March 21 ,  1979.  The 380 m i n e r a l  c l a i m s  a r e  i n  good s t a n d i n g  

under t h e  Yukon Quar t z  Mining Act u n t i l  v a r i o u s  d a t e s  t o  1983 

and 1984.  



DESCRIPTION OF WORK TO FEBRUARY. 1979 

The 1975 examina t ion  of t h e  d i s c o v e r y  l o c a l i t y ,  known a s  

t h e  "Tim Show", n e a r  Rusty S p r i n g s  camp s i t e  w a s  c o n f i n e d  t o  

b a s i c  p r o s p e c t i n g  i n  t h e  d i s c o v e r y  of  f l o a t  Cu, Zn, Pb,  Ag 

m i n e r a l s  fo l lowed  by s t a k i n g  of 96 q u a r t z  c l a ims  and 3 i r o n  

c l a i m s .  

I n  t h e  w i n t e r  of 1976,  a  b u l k  sampling program w i t h  a s s a y s  

w a s  performed on t h e  Y e t i  i r o n  d e p o s i t  l o c a t e d  a  few k i l o m e t r e s  

e a s t  of t h e  Rusty  S p r i n g s d i s c o v e r y  l o c a l i t y .  

The summer of 1976 saw a  p r e l i m i n a r y  program of  b a s i c  

p r o s p e c t i n g ,  g e o l o g i c a l  mapping, s o i l  sampling and p i t t i n g  and 

t r e n c h i n g  which w a s  t h e  s u b j e c t  of  t h e  Chernoff r e p o r t .  A 

program o f  g e o l o g i c a l  mapping, s o i l  sampl ing ,  b a s i c  p r o s p e c t i n g ,  

diamond d r i l l i n g  and new s t a k i n g  a t  t h e  a g g r e g a t e  c o s t  of 

$275,000.  was under taken  i n  1977 between t h e  d a t e s  of May 1, 

1977 and November 1 5 ,  1977 by t h e  Company under  t h e  d i r e c t  

s u p e r v i s i o n  of  P .  S .  White,  P .  Eng. The work is  d e s c r i b e d  i n  

"Report of  1977 Exp lo ra t ion"  by F .  S .  White,  and inc luded  i n  

t h e  Appendices accompanying t h i s  Report  a s  "Appendix "G".  

A $500,000.  e x p e n d i t u r e  was performed f o r  1978 and 

c o n s i s t e d  o f :  

( a )  Winter  road  t r a c t o r - t r a i n  f r e i g h t  hau l  of f u e l  

and m a t e r i a l ;  

( b )  B a s i c  p r o s p e c t i n g ,  s o i l  sampling and mapping 

geo logy ;  

( c )  P r o s p e c t i n g  of sub-crop by two Hydra-Wink c o r e  

d r i l l  ( A Q  and BQ c o r e  s i z e s )  of 6 , 5 0 0  l i n e a l  

f e e t  t o  d e p t h s  of approximate ly  300 f e e t ;  

( d )  P o s t  f i e l d  program of f o l l o w  up r e s e a r c h  a  

c o n c e p t u a l  modei t o  f a c i l i t a t e  assessment  of 

t h e  p o t e n t i a l  economic worth of t h e  d e p o s i t  o r  

d e p o s i t s  by company g e o l o g i s t ,  D .  Ilansen. 



The 1978 program was f i n a n c e d  by p r i v a t e  placement of  

Company s h a r e s  and t h e  t e c h n i c a l  program d e s i g n  and g e o l o g i c a l  

s u p e r v i s i o n  was t o  be  conduc ted  by p e r s o n n e l  recommended by 

t h e  Geology Department of t h e  U n i v e r s i t y  of  Western O n t a r i o .  

A g r a d u a t e  g e o l o g i s t  of t h a t  U n i v e r s i t y ,  David Hansen, was 

a s s i g n e d  t o  t h e  p r o j e c t  by D r .  Rober t  W .  Hodder, Chairman of 

t h e  Geology Department of t h e  U n i v e r s i t y  of Western O n t a r i o ,  a s  

F i e l d  G e o l o g i s t  and t o  per form a  g r a d u a t e  t h e s i s  on t h e  1978 

program d u r i n g  t h e  1978-79 academic s e a s o n .  The program com- 

menced i n  May, 1978 and i n  J u n e ,  1978 D r .  Hodder recommended 

t h a t  m o r e e x t e n s i v e  s e n i o r  s u p e r v i s i o n  be  conducted on s i t e  

by F r e d e r i c k  M .  Beck, C o n s u l t i n g  G e o l o g i s t .  

SUMMARY OF PROPOSED 1979 PROGRAM 

The Rusty S p r i n g s  s i l v e r - b a s e  m e t a l  p r o s p e c t  was f u r t h e r  

e x p l o r e d  between 1 5  May 1979 and 20 September 1979 a f t e r  

t h r e e  p r e v i o u s  s e a s o n s  o f  p r o s p e c t i n g ,  geochemis t ry ,  g e o l o g i c a l  

mapping and diamond c o r e  d r i l l i n g .  

I n  March, 1979,  p r e v i o u s l y  o b t a i n e d  p r o j e c t  d a t a  w a s  

assembled f o r  a  r e p o r t  by P .  S .  White,  P .  Eng. a s  "Report 

of 1978 E x p l o r a t i o n  of t h e  Rusty  S p r i n g s  Minera l  P r o s p e c t ,  

Po rcup ine  Ranges,  Yukon T e r r i t o r y " .  The r e p o r t  reviewed a l l  

p r e v i o u s  d a t a  and recommended an e x p e n d i t u r e  i n  1979 of 

$200,000.  f o r  a program t o  be  conducted i n  t h e  1979 summer 

season  f o r  t h e  e x p r e s s  purpose  of o b t a i n i n g  t e c h n i c a l  i n -  

fo rma t ion  from s p e c i f i c  g e o l o g i c a l  and geophys i ca l  s u r v e y s  

s u f f i c i e n t  t o  f i l l  any known v o i d s  i n  t h e  e x t e n s i v e  d a t a  

a v a i l a b l e  from t h e  1976-1978 s e a s o n s .  The program was o r i e n t e d  

towards  t h e  e s t a b l i s h m e n t  of s p e c i f i c  major d r i l l  t a r g e t s  f o r  

1980 and t o  p r o v i d e  t a r g e t  j u s t i f i c a t i o n  s u f f i c i e n t  t o  succes s -  

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

w i n t e r  of  1979-1980 t o  p r o p e r l y  f i n a n c e  t h e  e s t i m a t e d  

$1 ,000 ,000 .  e x p e n d i t u r e  r e q u i r e d  t o  e v a l u a t e  t h e  a f o r e s a i d  

majcr c o r e - d r i l l i n g  t a r g e t s .  



The Company o b t a i n e d  $200,000.  a s  a  p o r t i o n  of a  m u l t i -  

f a c e t e d  o f f e r i n g  of r i g h t s  t o  e x i s t i n g  s h a r e h o l d e r s  i n  

April-May, 1979,  t o  conduct  t h e  Rusty S p r i n g s  Program. 

The main e l emen t s  of t h e  program were a s  f o l l o w s :  

1 )  Fue l  h a u l  by t r u c k - a i r  t o  Mi le  150 Dempster 

Highway and Rusty S p r i n g s ,  conducted i n  March, 

1979.  

2 )  B a s i c  p r o s p e c t i n g  and f u r t h e r  g e o l o g i c a l  mapping 

t o  e v a l u a t e  and c o - o r d i n a t e  t h e  known showings 

and t o  f u r t h e r  v a l i d a t e  t h e  g e o l o g i c a l  model 

of  t h e  p r o s p e c t  as  a  follow-up t e s t  t o  t h e  

Hansen-Beck 1978 Model t h e o r y .  

3 )  Geophys ica l  s u r v e y s  o v e r  t h e  Mike and O r m a  

z o n e s ,  and t h e  a d j a c e n t  a r e a s  a s  recommended 

by Beck, White and D r .  C .  A .  Ager of Vancouver, 

B.  C .  The s e l e c t e d  g e o p h y s i c a l  nodes  were 

Induced P o t e n t i a l  Surveys  t o  be  conducted o v e r  

t h e  Mike and Orma zones  a s  recommended by Beck 

and augmented by White t o  cover  t h e  wes t e rn  

edge o f  t h e  Hansen model. 30 m i l e s  of I . P .  

were t o  be  conducted commencing 7  June 1979,  

and g r a v i t y  s u r v e y s  were t o  be conducted a s  

a fol low-up r e in fo rcemen t  o v e r  a r e a s  of i n t e r e s t  

o u t l i n e d  by t h e  rough p l o t s  of t h e  I . P .  work. 

4 )  C e r t a i n  h a n d - p i t t i n g  and t r e n c h i n g  were t o  be  

conducted a s  an a i d  i n  c o n t r o l l i n g  t h e  geo- 

p h y s i c a l  d a t a  a n a l y s i s .  

5 )  Data  was t o  be  ana lyzed  and compiled w i t h  

e x i s t i n g  d a t a  by November 1979 f o r  s o l i c i t o r s  

of  1980 major  j o i n t  v e n t u r e  f i n a n c i n g .  



DESCRIPTION OF 1979 PROGRAM 

I n  March o f  1979,  approximate ly  10 ,000  i m p e r i a l  g a l l o n s  

of f u e l  were t r a n s p o r t e d  by t r u c k  t o  t h e  P a r k i n  A i r  S t r i p  

and s t o r e d  i n  s tee l  t a n k s  t h rough  t h e  extended c o u r t e s y  of 

Aqu i t a ine  Co. of  Canada L t d .  3 ,000  g a l l o n s  of JP-4 h e l i -  

c o p t e r  f u e l  were s t o r e d  i n  r u b b e r  b l a d d e r s  on t h e  Andrea 

temporary a i r  s t r i p  and 1 , 2 5 0  g a l l o n s  of s t o v e  o i l  were 

s i m i l a r l y  s t o r e d  a t  t h e  Orma s t r i p .  6 , 0 0 0  g a l l o n s  of JP-4 

were moved w i t h  a 10 ,000  g a l l o n  t a n k  on loan  from White P a s s  

Pe t ro leum S e r v i c e s  o f  Whitehorse  t o  Eag le  P l a i n s  Lodge, 

Mile 231 of  t h e  Dempster Highway, and l a t e r  moved t o  a more 

p r a c t i c a l  l o c a t i o n  a t  t h e  o p e r a t i o n a l  b a s e  a i r  s t r i p  a t  

Mile 150 Dempster Highway. 

I n  May, 1979,  two company g e o l o g i s t s ,  David Mansen 

and Joseph  Bankowski reopened t h e  Company's camp a t  Rusty 

S p r i n g s  and began t h e  f i e l d  program of mapping, p r o s p e c t i n g  

and s o i l  s ampl ing .  MBW Surveys  of  Whitehorse ,  Y .T .  performed 

t h e  l i n e  c u t t i n g  program n e c e s s a r y  t o  accommodate t h e  geo- 

p h y s i c a l  program ove r  t h e  30 m i l e  g r i d .  

The g e o p h y s i c a l  program commenced on June  8 ,  1979 w i t h  

induced p o t e n t i a l  s u r v e y s  conducted by Ralph Englund and 

two crews o v e r  t h e  p r o j e c t  a r e a .  The i n i t i a l  r e s u l t s  i n -  

d i c a t e d  d i r e c t  c o r r e l a t i o n  of  I . P .  r e s p o n s e  w i t h  known 

m i n e r a l i z e d  o c c u r r e n c e s ,  w i t h  t h e  e x c e p t i o n  of a  l a r g e  

p o r t i o n  o f  t h e  h,like H i l l  which is  capped w i t h  a  s h a l e  which 

masked any s i g n i f i c a n t  I . P .  r e s p o n s e .  A f t e r  rev iewing  t h e  

p r e l i m i n a r y  I . P .  p l o t s ,  P ,  S .  White, P .Eng . ,  r e q u e s t e d  t h e  

c o n t r a c t o r  t o  per form a  g r a v i t y  survey  ove r  t h e  e n t i r e  

g r i d ,  t o  obti\.in some i n f o r m a t i o n  from a n y ' s h a l e  a r e a s  and 

t o  o b t a i n  d a t a  ove r  t h e  ba l ance  of t h e  p r o s p e c t  a r e a  i n  

c a s e  no f u r t h e r  geophys i ca l  work was t o  be  performed i n  

f u t u r e  y e a r s .  



The geophys i ca l  crews were e f f e c t i v e l y  doubled i n  

s t r e n g t h  and t h e  s u r v e y s  completed by J u l y  27,  1979.  The 

d a t a  w a s  ana lyzed  by D r .  Ager and M r .  Englund and c o n s u l t -  

a t i o n s  w i t h  White were concluded w i t h  p r e s e n t a t i o n  of  t h e  

f i n a l  r e p o r t s  on September 1 5 ,  1979.  The r e p o r t  is t i t l e d  

"Grav i ty  & I . P .  Survey ,  Rusty S p r i n g s  P r o s p e c t ,  by C .  A .  

Ager, Ph.D.,  P .  Eng. ,  September 1 5 ,  1979" and is  i n c l u d e d  

a s  Appendix B t o  t h i s  r e p o r t .  I n  t h e  r e p o r t ,  major  and 

minor I.P. and g r a v i t y  su rvey  t a r g e t s  were d e s c r i b e d  and 

e v a l u a t e d  f o r  p o s s i b l e  d r i l l i n g  i n  1980.  

The g e o l o g i c a l  program was completed by August 1 ,  1979 

i n  t h e  f i e l d ,  and t h e  summary r e p o r t  and i n v e n t o r y  of a l l  

known showings w a s  compiled i n  Whitehorse  by D .  Hansen and 

J .  Bankowski a t  t h e  o f f i c e  of  P .  S .  White,  P .  Eng. ,  under  

h i s  d i r e c t  s u p e r v i s i o n .  The r e p o r t  is  t i t l e d  "Report of  

Geo log ica l  Program, Conducted 15 hlay - 1 August 1979 f o r  

Rio A l t o  E x p l o r a t i o n  L t d . ,  - David Hansen, J o e  Bankowski", 

and is i n c l u d e d  as  Appendix A t o  t h i s  summary r e p o r t .  The 

Hansen-Bankowski Report  d e s c r i b e s  t h e  33 known m i n e r a l  

showings,  t h e  l o c a t i o n  of  a l l  f i e l d  samples  t aken  t o  d a t e ,  

t h e  Hansen model g e o l o g i c a l  s t r u c t u r e  and t h e  d e s c r i p t i o n  

of  t h e  1979 Summer program and r e s u l t s .  The r e p o r t  was 

completed by 31 August ,  1979.  Mr. Bankowski e l e c t e d  t o  

per form h i s  g r a d u a t i n g  t h e s i s  a t  t h e  U n i v e r s i t y  of  Western 

O n t a r i o  on t h e  minera logy  of t h e  Orma d e p o s i t  and t h a t  

r e p o r t  w i l l  b e  a v a i l a b l e  i n  May, 1980.  

I n  June-Ju ly  1979,  p r e l i m i n a r y  agreement w 2 s  reached  

between Rio A l t o  E x p l o r a t i o n  L t d .  and Sedimex KG of  Munich, 

West Germany, t o  j o i n t  v e n t u r e  e x p l o r a t i o n ,  e v a l u a t i o n  

and p o s s i b l e  mining of  t h e  Rusty S p r i n g s  mine ra l  d e p o s i t s  

ove r  t h e  1979-1982 p e r i o d s .  The a v a i l a b i l i t y  of a d d i t i o n a l  

f i n a n c i n g  t o  t h e  1979 Rio A l t o  budget  r e s u l t e d  i n  t h e  

performance of  c e r t a i n  e c g i n e e r i n g  and l e g a l  survey  work t o  

f a c i l i t a t e  re-mapping of  t h e  Rusty S p r i n g s  Base maps and 



t o  a i d  i n  r e d u c t i o n  of t h e  g r a v i t y  d a t a .  The new maps 

w i l l  be  a v a i l a b l e  f o r  t h e  1980 program. 

The p r o p e r t y  w a s  v i s i t e d ,  examined and programs reviewed 

J u l y  27-August 1, 1979 by  t h e  f o l l o w i n g  management and 

c o n s u l t a t i v e  p e r s o n n e l :  

D .  W. H i l l a n d  - P r e s i d e n t ,  Rio Al to  E x p l o r a t i o n  L t d .  

Ned Goodman - D i r e c t o r ,  Canada Northwest Land Ltd .  

Gunther L i e d t k e  - Company O f f i c e r  & G e o l o g i s t ,  

Sedimex , K .  G .  

F r e d e r i c k  M .  Beck - C o n s u l t i n g  G e o l o g i s t  

D r .  S t u a r t  Blusson - Geolog ica l  Survey of  Canada 

A b r i e f  summary of F.  

Appendix C t o  t h i s  r e p o r t .  

CREW LIST 

M .  Beck ' s  v i s i t  is i n c l u d e d  a s  

S u p e r v i s i n g  Engineer  & 

E x p l o r a t i o n  Manager : 

Consu l t i ng  G e o l o g i s t :  

F i e l d  Chief G e o l o g i s t :  

G e o l o g i s t :  

L ine  C u t t e r s :  

Geophysical  Crew : 

P a u l  S .  White,  P .  Eng. 

F r e d e r i c k  M .  Beck 

David Hansen, B.  Sc .  

J o e  Bankowski, B .  Sc .  

Morley Barker  

J o e  Jackson  

Michael  Woods 

Ralph Englund,  B .  Sc .  

George Penner 

J a c k  Tenner 

Mart i n  Faucher 

Kurt Dieckmann 

Damon Berryman 

Lorna C o l l i n s  

Br i an  Englucd 

J o e  Jackson  

Tim Termuende 

Dean White 
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Cook : Andrea Ross 

H e l i c o p t e r  P i l o t s :  Howard Damron 1 
Kerry  G u e n t e r  ) Hughes 500C 

David Thomas 1 
Rod Watt ( B e l l  2 0 6 j  

RESULTS OF 1979  PROGRAM 

G e o l o g i c a l  Program 

The Hansen g e o l o g i c a l  model was s u s t a i n e d  and new showings  

were d i s c o v e r e d  by h a n d - p i t t i n g  and t r e n c h i n g  a f t e r  s o i l  

s a m p l i n g  and i n d u c e d  p o t e n t i a l  s u r v e y s .  3 3  showings  

were i n v e n t o r i e d  a n d d e s c r i b e d ,  and l o c a t e d  on a  g e o l o g i c a l  

map. 1 7  showings  were newly l o c a t e d .  

B a s i c  p r o s p e c t i n g  of  claims a c q u i r e d  by t h e  Company 

a f t e r  1977 was pe r fo rmed  w i t h o u t  e n c o u r a g i n g  r e s u l t s .  

Economic m i n e r a l  p o t e n t i a l  a t  s u r f a c e  a p p e a r s  t o  d a t e  

t o  b e  c o n f i n e d  t o  t h e  Upper O g i l v i e  f o r m a t i o n  which is 

a p p a r e n t l y  r e s t r i c t e d  i n  e x p o s u r e  t o  t h e  5 s q u a r e  m i l e  

a r e a  a t  Rus ty  S p r i n g s  Camp and t h e  Orma and Mike e n v i r o n s .  

T r a v e r s e s  o f  C a r r o l l  Creek  were conduc ted  t o  a i d  i n  

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

on t h e  Orma d e p o s i t  was u n d e r t a k e n  by J o e  Bankowski.  

G e o p h y s i c a l  Program 

3 8 . 7 3  l i n e  m i l e s  o f  Induced P o t e n t i a l  Survey  were con- 

d u c t e d  o v e r  t h e  Orma, Mike and Rus ty  S p r i n g s  A r e a s ,  

and 32.85 l i n e  m i l e s  o f  G r a v i t y  Survey were per fo rmed  

between 1 J u n e  1979 and 1 August 1979.  The r e s u l t s  a r e  

d e s c r i b e d  i n  D r .  C .  A .  A g e r ' s  r e p o r t  a s  Appendix B .  



D e s p i t e  b e t t e r  t h a n  a v e r a g e  s u r v e y  c o n t r o l  from p r e v i o u s  

d r i l l i n g  t r e n d i n g  and mapping,  t h e  v a r i a b l e  r o c k  

d e n s i t i e s  ( s h a l e  v s  d o l o s t o n e )  gave  some d i f f i c u l t y  i n  

p e r f o r m i n g  t h e  normal  c o r r e c t i o n s  t o  g r a v i t y  f i e l d  

d a t a .  D r .  A g e r ' s  e x p e r i e n c e  is t h a t  i n  P i n e  P o i n t ,  and 

e l s e w h e r e ,  c o i n c i d e n t  g r a v i t y  - I . P .  h i g h s  are p r i m e  

t a r g e t s ,  b u t  s i n g l e  P e r c e n t  F requency  E f f e c t  ( P . F . E . - I . P . )  

a n d / o r  g r a v i t y  a n o m a l i e s  must b e  d r i l l e d  t o  p r o p e r l y  

e v a l u a t e  t h e  m i n e r a l  p o t e n t i a l  o f  s u c h  a n o m a l i e s .  

T h r e e  m a j o r  g e o p h y s i c a l  t a r g e t s  which r e q u i r e  i n v e s t i -  

g a t i o n  and v e r i f i c a t i o n  f o r  economic m i n e r a l  p o t e n t i a l  a r e  

i n  o r d e r  o f  d e c r e a s i n g  p r i o r i t y :  

1 )  O r m a  D e p o s i t :  1 , 5 0 0 '  i n d i c a t e d  s t r i k e  l e n g t h  by 

300-500' i n d i c a t e d  w i d t h  o v e r  known Orma, Rowan and 

T a r a  m i n e r a l  o c c u r r e n c e s .  - G r a v i t y  Anomaly. 

2 )  Mike H i l l  N o r t h :  1 , 2 0 0 '  i n d i c a t e d  l e n g t h  by 5 0 0 '  

i n d i c a t e d  w i d t h  o v e r  known m i n e r a l  o c c u r r e n c e  - 
C o i n c i d e n t  I . P .  and G r a v i t y  Anomaly. 

3 )  C a r r o l l  Creek  F l a t s :  A major  I . P .  f e a t u r e  o f  h i g h  

c h a r g e a b i l i t y  i n d i c a t i n g  m a j o r  s u l f  kde m i n e r a l i z a t i o n  

p o t e n t i a l  i n  p o s s i b l e  s i l i c e o u s  e n v i r o n m e n t ,  c o v e r i n g  

l a r g e  a r e a  be tween Mike and O r m a  h i l l s .  

D r .  Ager c o n c l u d e s  t h a t  t h e  b e s t  a n o m a l i e s  l o c a t e d ,  w i t h  

economic m i n e r a l  p o s s i b i l i t i e s  a r e :  

Orma-Rowan-Tara G r a v i t y  h i g h .  

Mike (L7S & 7E) G r a v i t y  h i g h .  

L19S & 43E P . F . E .  h i g h .  

L1N & 24E P . F . E .  h i g h .  

hla-Chivas-P.F.E. 2 G r a v i t y  h i g h  (L3S & 1 3 . 5  W 

t o  L5S & 9W). 

Tim-Tip G r a v i t y  2 P . F . E .  h i g h  (L5N 8 6 E  t o  L1N & 6E) 



F u t u r e  d r i l l i n g  w i t h  equipment s u i t e d  t o  good r ecove ry  

from t h e  Rusty S p r i n g s  d e p o s i t  i s  r e q u i r e d  by a l l  t h e  above 

anomalous l o c a t i o n s .  

3 .  C o n t r o l  and Legal  Survev 

U n i v e r s a l  T r a n s v e r s e  Mereator  c o - o r d i n a t e s  were e s t a b l i s h e d  

by e l e c t r o - m a g n e t i c  su rvey  methods,  and e l e v a t i o n s  

(A.M.S.L.) were t r a n s f e r r e d  t o  t h e  p r o s p e c t  a r e a  from 

known mapping c o n t r o l  s t a t i o n s .  

The a e r i a l  pho tos  were c o n t r o l l e d  t o  a i d  i n  remapping 

t h e  Orma-Mike zone ,  and a l e g a l  survey  was commenced 

o v e r  24 m i n e r a l  c l a i m s  (Rio  M-C's) i n  t h a t  a r e a .  The 

l e g a l  su rvey  i s  schedu led  t o  be completed i n  1980 (May- 

J u n e )  and r e v i s e d  maps of  t h e  p r o s p e c t  a r e  c u r r e n t l y  

under  p r e p a r a t i o n  by V .  Zay Smith & A s s o c i a t e s  L t d .  

RECOMMENDATIONS 

1. A D-8 c l a s s  b u l l d o z e r  w i t h  winch,  r i p p e r  and b l a d e  be  

t r a n s p o r t e d  t o  t h e  p r o s p e c t  a r e a  ove r l and  d u r i n g  t h e  

w i n t e r  of 1979-1980 t o  be  l e f t  on s i t e  f o r  t h e  f o l l o w i n g  

pu rposes  : 

a )  P r e p a r e  w i n t e r  a i r s t r i p  f o r  1980 m a t e r i a l  a i r l i f t .  

b )  Upgrade t h e  Orma s t r i p  and /o r  c o n s t r u c t  a  new 5,000 

f o o t  a l l w e a t h e r  a i r  s t r i p .  

c )  Trench m i n e r a l i z e d  showings.  

d )  Move d r i l l  equipment i n  1980 season .  



2 .  A program of e x p l o r a t o r y  and e v a l u a t i o n  d r i l l i n g  be  

under taken  a t  1 May 1980 a t  Rusty S p r i n g s ,  w i t h  

l a r g e  c o r e  ( H  o r  N) c a p a b i l i t y ,  of  t h e  f o l l o w i n g  two 

program t h r u s t s :  

1 1 

2 

O v e r a l l  

D e t a i l e d  s h a l l o w  d r i l l i n g  s t ep -ou t  program a t  

O r m a  as 20-30 met re  s t e p - o u t s  from 0  + 00 

(D.D.H. No. 8 - 1977) t o  e v a l u a t e  commercial 

p o t e n t i a l  of known d e p o s i t  and geophys i ca l  

anomaly. 

Exp lo ra to ry  d r i l l i n g  of 5 anomal ies  t o  a s s e s s  

p o t e n t i a l  and /o r  v e r i f y  geophys ics  d a t a  f o r  

p o s s i b l e  o r e  b o d i e s  o r  geophys i ca l  r e - e v a l u a t i o n .  

c o s t  of program e s t i m a t e d  a t  $1 ,000 ,000 .  p l u s  f o r  

d r i l l i n g ,  t r e n c h i n g ,  c o n s t r u c t i o n  of a i r  s t r i p s  and suppor t  

o p e r a t i o n s .  See Appendix D - (Budget f o r  1980 E x p l o r a t i o n  

Program a t  Rusty S p r i n g s ,  Y . T . )  



CERTIFICATE OF EXPElYDITURES 

I ,  P a u l  S .  Whi te ,  P r o f e s s i o n a l  Mining E n g i n e e r ,  o f  t h e  C i t y  

of  W h i t e h o r s e  i n  t h e  Yukon T e r r i t o r y ,  do  h e r e w i t h  c e r t i f y  

t h a t  I have  expended t h e  f o l l o w i n g  f u n d s  i n  t h e  t o t a l  amount 

o f  $300 ,000 .00 ,  u n d e r  my d i r e c t  s u p e r v i s i o n  and c o n t r o l ,  and 

a f u r t h e r  sum of $51 ,029 .67  expended by R i o  A l t o  E x p l o r a t i o n  

L t d . ,  u n d e r  my i n d i r e c t  s u p e r v i s i o n  and c o n t r o l  be tween t h e  

d a t e s  o f  March 1, 1979 and  O c t o b e r  1 5 ,  1979 on t h e  f o l l o w i n g  

m i n e r a l  c l a i m s :  

R i o  1-104 

, Nate 3-14 

Carb  1-16 

Y e t i  1-12 

R i o  1-3 

HG 1-146 

JP 1-54 

Moose 1-48 

YUKON EXPEMIITURES: 

I n c l u s i v e  

I n c l u s i v e  

I n c l u s i v e  

I r o n  C l a i m s  

I r o n  C l a i m s  

I n c l u s i v e  

I n c l u s i v e  

I n c l u s i v e  a l l  l o c a t e d  on Map S h e e t s  

116K8 and 116K9 

Dawson Mining D i s t r i c t ,  

Yukon T e r r i t o r y  

L i n e  C u t t i n g  

F u e l  F a c i l i t i e s  and  Placement  

F i x e d  Wing & H e l i c o p t e r  S u p p o r t  

G e o p h y s i c a l  Program C o s t s  

G e o l o g i c a l  Program C o s t s  
( i n c l u d i n g  F r e i g h t  S u p p o r t )  

S u p e r v i s i o n  and Management i n  
F i e l d  

S u b t o t a l  Direct F i e l d  
E x p e n d i t u r e s :  

. . . c o n t  ' d  



CERTIFICATE OF EXPEh'DITURES - 

Subtotal Direct Field 
Expenditures 

continued 

Plus Project Management Costs 
(Rio Alto Exploration Ltd. - 
Calgary Administration) $ 25,892.93 

EXPEhDITURE TOTAL 1979 $300,000. 00 

Certified at Whitehorse, Y .T. 

A.D., 1979. 



APPENDIX "D" 

RUSTY SPRINGS PROJECT 

PROPOSED EXPLORATION BUDGET - 1980 PROGRAM 

PHASE I :  ACCESS AND FREIGHTING 

- Reconnaissance ,  P e r m i t t i n g  and E s t a b l i s h -  
ment of  Base Camp F a c i l i t i e s  - December 
1979 

- Purchase  o r  Lease  o f  R ippe r ,  Blade and 
Winch Equipped C a t e r p i l l a r  T r a c t o r  - 
December 1979 

- Cost of F u e l ,  Genera l  F r e i g h t  and A i r  Support  
f o r  T r a c t o r  Access t o  Rusty S p r i n g s  - 
January  1980 

- Performance of  A i r s t r i p  Upgrading (Orma, 
Porcupine  and /o r  New A i r s t r i p )  
500 t r a c t o r  hou r s  @ $50/hr  - Februa ry ,  March, 
1980 

PHASE I1 : 
- Performance of  D r i l l i n g  a t  Rusty S p r i n g s  - 

May 1 - September 1 ,  1980.  

a )  O r m a  Depos i t  D r i l l  Budget: 
5000 L i n e a l  F e e t  (25  h o l e s  @ 200 f e e t  
@ $ 7 5 / f o o t )  

b )  Mike, C a r r o l l  Creek e t  a 1  Exp lo ra to ry  
D r i l l  - 5000 f e e t  t o t a l  w i t h  any s u r p l u s  
a l l o t t e d  t o  Orma i f  r e q u i r e d  (3000 f e e t  
@ $ 7 5 / f t )  

- Genera l  Support  C o s t s ,  Geo log ica l  S u p e r v i s i o n ,  
Assay and Other  F i e l d  Management Cos t s  

- P r o j e c t  Management, T r a v e l  and A d m i n i s t r a t i o n ,  
O f f i c e  Overhead C o s t s ,  Minor Con t ingenc ie s  

TOTAL 1980 PROGRAM BUDGET $1 ,045 ,000 .  
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