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SUMMARY 

H preliminary geophysical survey was car r i ed  out over t h e  

geochemical anomalies on the  Lomond Property, near Salmo, B.C. 

This survey employed VLF-M and Self Po ten t ia l  methods i n  order t o  

determine t h e i r  effectiveness i n  exploring f o r  lead-zinc mineral- 

i z a t i o n  i n  the  Salmo area. The VLF-ZY survey detected a weak 

anomaly which p a r a l l e l s  known geological and geochemical trends. 

The Self  Potent ia l  survey detected several  strong anomalies, but 

t h e  significance of these  anomalies i s  not known. 

This re,oort describes the survey procedures and discusses t he  

significance of the  data  collected. 



INTRO IIUCTIO N 

I n  1976, J. W. MacLeod acquired t h e  Lomond property which 

i s  loca ted  near Salmo, B.C. This group of claims, cons i s t ing  o f  

U, rever ted  Crown-granted mineral claims, i s  s i t u a t e d  i n  a n  a r e a  

known t o  be geological ly favourable f o r  dolomite-hosted strata- 

bound lead-zinc deposits.  

Geological and geochemical. surveys, conducted i n  1977 and 

1578, discovered severa l  zones of  r u s t y  a l t e r a t i o n ,  but  

l i t t l e  o r  no sulphide mineralization. These go ssanous zones a r e  

thought t o  be derived from weathering sulphides a t  depth, and 

geophysics may be use fu l  i n  more accura te ly  def in ing  d r i l l  t a rge t s .  

Two survey methods were t e s t e d  over t h e  property, VLF-EM and 

S e l f  Potent ial .  No d e f i n i t e  ammsl ies  were de tec ted  with e i t h e r  

method, although t h e  VLF-EN wzs s l~ccessf  ~ i l  i n  de tec t ing  t h e  gossanous 

zcnes. 

LOCATION AND ACCESS 

The Lomond Property i s  loceted i n  t h e  Nelson Mining Division a t  

l a t i t u d e  49O 0) N and longitucle 1 1 7 O  19' W on N.T.S. sheet  8 2 ~ / 3 d  

(Figure 1). It i s  on the  in t e rna t iona l  border, approximately 2.7 km 

west bf t h e  Nelway border crossing. tlccess t o  the  property i s  gained 
I 

v i a  t h e  Reeves MacDonald mine road which leaves  Highway 6 a t  Nelway 

( ~ i g u r e  2). 
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CLAIMS 

The Lonond C l a i m  Gr0u.r~ i s  loca t ed  on  Mineral T i t l e s  Reference 
' 

Map M~ZF/N ( ~ i g u r e  3) and c o n s i s t s  o f  U, r eve r t ed  Crown-granted 

minera l  claims. Or ig ina l ly ,  t h e r e  were 15 Crown-granted claims,  

but, t h e  Golden Rod and Pioneer Noel Fr. have s ince  been combined 

under one record  number. Pertine~r.1.~ claim d a t a  a r e  l i s t e d  b ~ l o w :  

Hast ings 
Gl;ssgow 
Salmo 
Pioneer 
Lake Yiew 
Medo c 
9.enfrel.r 
Golden Rod * 
Piontwr 1170.1 Fr  
1nt .ernat ionzl  
Golden Fleece 
?.enfrew l!o.l 
In+*erna t ions l  No. 1 
G l a s g ~ w  TJo.1 vr. 
Salmo ?lo.l I"r. 

Record 1.10. U n i t  s w x g r y ~ z - 2 2 &  -- P 

October 1, 1981, 
October 1, 1984 
October 1, 1954 
October 1, 1?84 
Octobsr 1, 17.94 
October 1, 19% 
October 1, 1984 
October 1, 1384 

October 1, l9%+ 
October 1, 1984 
October 1, 1981+ 
October 1, 1984 
October 1, 19% 
October 1, 19%: 

*Adjoining r eve r t ed  Crown-grants which do not  c o l l e c t i v e l y  exceed 
61.74 acres a r e  conblned t 2  form one recorded claim. 

The above i n f ~ m a t f o n  conforms with t h e  records  n f  t h e  Mining 

Recorder a t  Nels3n. 

.The claims were f i r s t  Crown-granted i n  1913 t:, H. !I. Shallenbsrger ,  
I 

of Spokane. No work i s  recorded unt , i l  1946 when Sheep Creek Gold Mines 

Limited optioned t h e  pro pert*^ and c a r r i e d  o u t  a di'wond d r i l l i n g  pro- 

gramme which t o t a l l e d  816 f e e t ,  
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Between 1948 and 1950, lessees  shipped 7292 tons of i r on  oxide 

from t h e  property t o  the  Lehigh Cement Company a t  Metaline Falls, 

Washington, Also a t  t h i s  time, 19 t ~ n s  of lead ore were shipped t 9  

t h e  smelter at Trail. This rnsterial graded 2.30 oz  s i l v e r / t ~ n ,  

25.55 lead and 2.55 zinc. 

In  1951, the property was purchased by Int,ernstionsl Lead and 

Zinc Mines Ltd., wtiich held it u n t i l  1976, when the  Crown-grants 

were allowed t.3 lapse. A t  t h i s  time, J. Id. MacLeod acquired t he  

property and optioned it t 9  Carmac Resources Ltd. 

Carruac 3esowces Ltd, conducted s o i l  geochemical. and geological. 

surveys over the claims during 1977 and 1978. 



REGIONAL GEDUG'L --- 
The Lomond-?roperty i s  s i t u a t e d  i n  t h e  Kootenax Arc, which i s  

a n  arcuate  b e l t  of highly folded and f a u l t e d  rocks s t r e t c h i n g  f r o n  

eas t -cent ra l  lu'ast~ingt~m s t a t e  t o  nor th  of  Revelstoke, B.C. These 

rocks  cons i s t  mainly of Proterozoic t o  Mid-Paleo zoic miogeo sync l ina l  

f a c i e s  and U?per Taleozoic and 14esozoi.c eugeosynclinal units (Y a t e s ,  

1970; Fyles and Bewlett, 1959; L i t t l e ,  1960). 

Within t h e  Sootenay Arc a re  s e v w a l  formations which a r e  known 

t o  hos t  lead-zinc mineral izat ion,  The most notable of t h e s e  are t h e  

Slocan Group, the  !?elway  etali line) formation and t h e  Reeves and 

Badshot members of t h e  Saib formation, The Lomond ?roperty l i e s  i n  

t h e  middle, o r  dolomite member of  t h e  Neliday fo rna t ion  ( ~ i g u r e  4 ) .  

This  rock u n i t  i s  known i n  t h e  Metaline d i s t r i c t  o f  Washington State: 

as t h e  Metaline Lirnestqns (~ ings  and Inihitebresd, 1965). 

The l?elwajr formation i s  a t h i c k  sequence of calcareous rocks  

of Middle Cambrian age which hsve been divided i2t,3 t h r e e  members, 

t h e  upper, middle and lower. The upper member i s  a fine-grained 

grey massive l k e s t o n e  which olltcrops most cown~nly south o f  t h e  

border,  t h e  middle member i s  a massive o r  bznded l i g h t  and dark  grey 

fine-grained d ~ l o n i t e ,  and t h e  lower member i s  comprised of  dark 

blue-grey fine-grsined l i r n e s t ~ n e  and a rg i l l aceous  l i m e s t ~ n e  ( ~ y l e s  
I 

and Hewlett , 1959). 



. . 
a n d  S t r u c t u r e  o f  t h e  S o l m o  L e a d - Z i n c  Area."  1959 1 J 



PRO PiiRTY GEJ LO GY 

The claims a r e  underlain by t h e  middle member of  t h e  Nelway 

formation (Fyles and Hewlett, 1959; Po t t e r ,  1977). I n  t h e  v i c i n i t y  

of  t h e  property, these  rocks cons i s t  of blue-grey f ine-  t o  medium- 

grained and black csrbonaceous dolomites (po t t e r ,  1377). P o t t e r  

(1977) a l s o  observed outcrops of dense fine-grained l i g h t  grey 

limestone on t h e  northeastern p a r t  of t h e  claims. 

The o v e r a l l  s t r i k e  of  these  rocks i s  east-west : ~ i t h  moderate 

souther ly  d i p s  (pot te r ,  1977). No major s t r u c t u r a l  f e a t u r e s  such 

a s  f o l d s  o r  f a u l t s  a r e  evident on t h e  property. 

There a r e  severa l  occurrences of  l imoni te  sca t t e red  throughout 

t h e  property a s  evidenced by seve ra l  r u s t y  outcrops and gossanotls 

zones i n  some of t h e  trenches. This l imonl te  u c c ~ ~ r s  a s  pods and 

f rac ture- f i l l - ings  a s  well  as i n  l a y e r s  i a  t h e  dolomite. Sulphide 

minerals  a r e  not cornonly observed. 



MPMRrlTION APPROACH - 
The Xootenay Arc of  eas tern  B r i t i s h  Columbia and Washington 

S t a t e  i s  known t~ host  many lead-zinc-silver deposi ts .  On t h e  

Canadian s ide ,  most of  the  o r e  mined has cone from depos i t s  hosted 

b37 t h e  Slocan Group and the  Laib formation ( ~ y l e s  and Newlett, 1959; 

L i t t l e ,  1960; Cairnes, 1935). However, almost a l l  of t h e  l e a d  and 

z inc  o re  produced i n  t h e  Ketaline d i s t r i c t  was from t h e  dolomite 

member of t h e  Metaliae, o r  Nelway, formation. To 1956, t h i s  pro- 

duct ion  t ~ t a l l e d  8,284, '353 tons  from which was won 221,266,!+98 lbs.  

o f  lead,  459,259,528 lbs.  of zinc and 355,763 ox. of s i l v e r  (Dings 

and Vhitebread, 1965). 

The o r e  de,posits of the  Salmo-!.letaline ares. a re ,  t y p i c a l l y ,  

dolomite-hosted replacement de,msits cons is t ing  of galena and 

s p h a l e r i t e  with p y r i t e  and pyr rho t i t e  a s  gangue minerals. The 

s t r u c t u r e  of these  depos i t s  a r e  broadly c lassed  by i:eisst?nborn, e t  al, 

(1970) a s  Metalina, Salmq (~emac)  and BluzbelL type. 

Gre depos i t s  of t h e  ;?el-day formation a r e  a.lmost exclus ive ly  t h e  

Nets l ine  type. These de ;~os i t s  consist, of replacements i n  dolomitized 

limestgne s i t u a t e d  near c r e s t s  and f l anks  of b rmd ,  open a n t i c l i n e s  

( ~ e i s s e n b o r n ,  e t  a l ,  1970). They a r e  stratabound depos i t s ,  very 

simil.kr t o  I t i s s i s s ipp i  Valley type lead-zinc o r e  bodies. 
1 

I n  1977 and 1978, Carmac Resources Ltd. conducted geochemical and 

geologica l  surveys over t h e  Lomnd Group. Marqv lead  and z inc  geochern- 



i c a l  anomalies were loca t ed  i n  t h e  course o f  t h i s  work and t renching  

o f  these  anomalies revea led  t h e  presence of  l imoni te  i n  t h e  country- 

rock dolomite. This  l imon i t e  occurs  i n  near ly  v e r t i c a l  f r a c t u r e  

zones i n  east-west s t r i k i n g  souther ly  dipping dolomite ( ~ a c ~ e o d ,  1977). 

The l jmoni te  con ta ins  l e a d  and zinc i n  s i g n i f i c a n t  q u a n t i t i e s ,  

i n  t h e  order  of one t o  two per  c e n t  combined. Although much l e s s  

t han  o r e  grade, t h i s  l imoni te  may i n d i c a t e  t h e  presence o f  su1phj.de 

mine ra l i za t ion  a t  depth. According t o  t h e  Metaline model, a n  o r e  

body would most l i k e l y  l i e  along t h e  dolomite bedding, down d i p  from 

t h e  l imoni te  showings. The l o c a t i o n  of any o r e  bodies  may, t h e r e f o r e ,  

be f a r  renotred froin i t s  slzrface expression ( i e  geochemical anomalies).  

A geophysical  technique could probably be empl~yed t 3  d i r e c t  a 

dizmond d r i l l i n g  progranu~e. Two geophysical survey methods, VW-24 

2nd S e l f  p t e n t i a l ,  were t e s t e d  over some of  t h e  Lomond showings t? 

determine t h e i r  usefu lness  i n  f u t u r e  explora t ion  prograxnes. 

Both surveys were conducted al-ong cornpss l i n e s  bearing due 

no r th  and flagged a t  25 metre i n t e r v a l s  07rer knwn l imoni te  showings. 

Four l i n e s  were run f o r  each survey method and t h e  r e s u l t s  were p l o t t e d  

on 1:2500 s c a l e  p r o f i l e s  (Figures  5, 6, 7 and 8) and p lans  (F igures  9 

and 13).  



DISCUSSIONS OF RESULTS 

The VLF-EM survey was conducted using t h e  t r ansmi t t e r  loca ted  

a t  S e a t t l e ,  Washington. The bearing from t h e  property t o  t h e  t rans-  

m i t t e r  i s  24.j0 which i s  good f o r  de tec t ing  east-west s t r i k i n g  con- 

ductors.  Despite t h e  favourable o r i e n t a t i o n  of t h e  survey, however, 

only a small anomaly was defined. 

The r e s u l t s  were p l ~ t t e d  on p r o f i l e s  (Figures 5, 6, 7 and 8 )  

and t h e  f i l t e r e d  r e s u l t s  were p l a t t e d  on a plan map and contoured 

( ~ i g u r e  9). A weak anomaly i s  evident  over t h e  t renches,  bu t  t h i s  

i s  thought t o  be due t o  a poor near-surface conductor ( ~ e a d e r ,  

personal  communication). 

The p r o f i l e s  depicted i n  Figures 5 t o  8 are ,  c h a r a c t e r i s t i c a l l y ,  

very f l a t ,  with one exception. This i s  on t h e  south end of  l i n e  

18+50E and t h e  cause of  t h e  anomaly i s  a buried telephone cable. 

Th i s  survey l i n e  was c a r r i e d  t o  t h e  southern exheme of  t h e  property 

t o  determine how t h e  R.C. Hydro power l i n e s  a f f e c t  t h e  instrument  

readings. The t d e p h o n e  cable was discovered by accident ,  and it 

appears  a s  though any fu*uu.-e surveys w i l l  have t o  s tay  a t  l e a s t  100 

metres away from t h e  main road. 

Trends which a r e  thought t o  be due t o  n a t u r a l  conductors can be 

seen on l i n e s  18+50E and 2O+5OEY a t  14+75N and 15+75N, r e spec t ive ly  

( ~ e a d e r ,  personal communication). The s i z e  of t h e  anomaly i s  small, 

however, and i s  d i f f i c u l t  t o  in t e rp re t .  It may be due t o  a shallow, 

weak conductor or ,  perhaps, a contac t  between rock u n i t s  o f  d i f f e r i n g  

conduct iv i t ies ,  
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The d i p  angle da ta  was f i l t e r e d  using t h e  Fraser  method ( ~ r a s e r ,  

1969) and then  p l ~ t t e d  on the  plan (Figure 9). Anomalies i n  f i l t e r e d  

d a t a  manifest thenselves a s  p o s i t i v e  llpeaksl', and a t rend can be 

observed coinciding with a zone of l i n o n i t i c  rocks. This  t r end  

s t r i k e s  approxiaately p a r a l l e l  with t h e  underlying dolomites. 

The Se l f  Po ten t i a l  survey was run  over almost t h e  same a r e a  as 

t h e  VLF-Ell. S t a t ion  1 6 + 0 0 ~ / 1 3 + 5 0 ~  was a r b i t r a r i l y  se l ec ted  as t h e  

zero poin t  f o r  t h e  survey and t h e  method of "leapfrogging" po t s  was 

used. I n  t h i s  method, a length  of  wire, 25 metres i n  l eng th  i s  used 

wi th  t w c ?  e lsctrodes.  The potent,ial  d i f ference  between t h e  f i r  s t  two 

s t a t i o n s  i s  xeasureil, than  t h e  hindmost e lec t rode  i s  c a r r i e d  forward 

50 metres t o  t h e  next s t s t ion .  A measurement i s  then taken, and t h i s  

vol tage  i s  sdded t o  t h e  f i r s t  reading i n  order  t o  determine t h e  poten- 

t i a l  differencq betwzen t h e  present  s t a t i o n  and t h e  poin t  of origin.  

This  procedure i s  repeated and t h e  successive readings a r e  cumulated 

t o  give t h e  total  vol tage f o r  each s t a t ion .  These da ta  a r e  a r e  p l ~ t t e d  

i n  Figure 10. 

A l l  readings a r e  i n  m i l l i v o l t s ,  and a n  anomsly i s  ccnsidered t o  

be a reading i n  t h e  order  of minus 100 t o  minus 200 m i l l i v o l t s  (Telford, 

e t  a l ,  1976). Anomalies i n  t h i s  range were obtained i n  s e v e r a l  p laces  

along l i n e  2O+5OE. 

These anomalies t rend,  however, i n  a d i r e c t i o n  which i s  aknos t  

perpendicular t o  the  geology, geochemistry and VW-EM. The r e s u l t s  



a r e  very d i f f i c u l t  t o  in te rpre t  and the most t h a t  can be deduced i s  

t h a t  there  a r e  areas of  d i f fer ing e l e c t r i c  potent ia l  on t h e  property, 

t h e  causes of which a r e  unknown. 



CONCLUSIONS 

1) The VLF-I34 survey conducted over the  Lomond property detected 

a weakly conductive zone coincident with liinonitic outcrops and 

geochemical anomalies. 

2) VLF-Dl could probably be succe s s fu l~y  emplayed on t h e  Lomond 

property. Greater depth penetrat ion and more conclusive r e s u l t s  would 

be obtained from an Induced Pol.wization o r  Horizontal Loop EM survey, 

although a t  greater  cost. 

3)  The Self Potent ia l  survey detected several  anomalies, but  t he  

r e s u l t s  were inconclusive, and fu r t he r  work i s  required t o  determine 

i t s  usefulness a s  an exj lora t ion t o o l  on the  Lomond property. 

4 )  The presence of power l i n e s  and telephone cables should not be 

a problem f o r  fu ture  swyreys i f  a distance of 130 metres i s  kept  

f r o m  t h e i r  known locations. 
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