


Falconbridge Nickel. Hines Limited, 
P.Q. Box 125, 
lSor&nda, me, 

84r.S.M. Charteris, 
Falconbridge Mickel Mines Limited, 
1112 West Pender Street,  
Vancouvgr 1, B.C. 

re: Turnagain River Project, 
b i r d  Mining Division, 
Paese Lake Area, 
G.P. 6707 NTS I 

This l e t t e r  report has been adopted a s  a vehicle 
f o r  communicating some comnents and opinions pertaining t o  the geo- 
physical programme near h a g a i n  River Area. Thank you for  br- 
inging the matter t o  my attsntion. Since there w i l l  doubtleers be an 
shens ive  follow up t o  t h i s  survey, it w i l l  ezverltually provide an En- 
ta res t ing  case history and check s f  in te rpre ta t iona l  techniques. 

Geophysical surveys eonsitstirlg of mgnetomoter and F;.Pf. work, 

were carried out on selected partions of  t he  Turnagain River project 

i n  conjunction with an intensive f i e l d  investigation there during the 

k9hb season. The prospect itlself and such matters as location, access, 

geolo~; i sa l  set t ing and work performd ara adgquatsly described i n  a re- 
1. 

port by McDougall. 

1. McDougaL1,J.J.; Preliminary Report on Turnagain Copper Nickel 
Prospect B.G., December 1966, 
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This report i s  concerned only with cer tain aspects, methods 

and techniques of the  geophysical surveys, and an interpretat ion of 

the causes of sorm of t h e  anomlous values. Only the  Ronka PIX IV 

and mametornster surveys w911 be considsred hereunder. It is under 

stood t ha t  an EON. 1 6  aurvsy was also conductad i n  t h e  area. The re- 

s u l t s  of  t h i s  survey a r e  not p r e s e n t v  available but when they arts 

an addendurn dealing w%th t h e i r  i n t s r p r ~ t a t i o n  will be atteachetd heres- 

to. 

Sinee t h i s  i a  &m in te rna l  report  a description of the  survey 

method i s  omitted. Thia ha@ beem covered adsquatsly elsewhare and 
2. 

t h e  interested reader can gersue the topic  i n  t h e a s  other reparts,  

Tn regard t o  the E.M. survey t h e  only s i ~ i f i c a n t  obreerva- 

Lion lilade i s  concerned with the  % w i ~ a ) ~  level,  The i n  phase and out 

of phase components uf the secondaq f i e l d  a re  measured i n  t e r m  of 

percant of the primary f ie ld.  The obsarvsd readings a r e  presented on 

maps of t h e  area i n  analogue form, such aa on the plan of the  Horse- 

trail ShokJlng arela whicfn i s  bound h c r e ~ t h  as figure 1. In areas en- 

2. Mafletometer Survey, MacLean,N.D. C,P. 6620 
bgnetometes Survey, North Courctenay Grid 
C I3 S 3 Compulsion giver Area, Saskatchewan, Movernber 9th.1966, 

E.W. Survey, HacLean,M.D. G.P, 6702 
Grounc4 FslLow up t o  airborne Geophysical Surveys 
Fort Portal  Area, Uganda for Killembe Copper Nines, Uganda, &st 
Africa. 



page 3 

t i r e*  f ree  from conductors tfiese readings should be 6 or  some other 

constant m l u s  dependant on tha  fnetrwnents c ircui t ry.  The analagus 

t r ace  should than be a smooth l i n e  of constant height and would show 

anornaliss only w h ~ n  conductors are crossed. hndom dczviationr~ of t h e  

analogue t race ref lect  noise. This can bs geologic i n  origin o r  it 

can be ent i rely spurious, baing caused by variat isn i n  c o i l  spacing 

o r  a t t i tude.  The former i s  eauaed by minor badrock conductors, or  

more frequently by variations i n  overburdm i h i c h e s s  or  caxbducCiv5- 

ty .  Noise from t h i s  source has been largely eliminated by the  Ronka 

MX 1V E.H. by the use of large diameter coilrr, ( 1  metes) large c o i l  

sewrations,  (200 fee t )  and a low primary frequency (876 HE) which 

couples well with low r e s i s t i v i t y  metall ic conductors and quite pa- 

o r ly  ~ 5 t h  t h e  higher r a s i s t i v i t y  overburden conductors, Bowever, noi- 

se from the l a t t e r  source can be appreciable where t e r r a i n  is  rough, 

The co i l s  mst be exactly co-planar or  variation in t he  in phase and 

out of phase reading w i l l  occur, Occasionally where t e r r a in  i s  rou~h,  

proper a l l igment  of the  coils is kmpossible due t o  the  ona being ob- 

scured from t h e  othep by intervcsninf: topography. Further, the signal 

strex&-,h varies inversely as tho cube of t h e  @sf1  s s p r s t i o n .  Mencrea, 

a 1% change i n  separation (two fee t )  causes a 3s change in the ampli- 

tude of th& in pilase component, 

Tha records lshow a considerable noise l eve l  i n  some areas of 

plus or  minus 10% but a r e  generally quite stable. The high ampkitude 

of the anomalies permits the  use s f  a vary ermall s ea l s  i n  the plott ing 



of the data (1" = 8%) which effectively obseures minor fluctuation 

in the trace. Elowaver, it would a l so  obscure weak anomalies in t he  

area, Were records are good, conductors have been i d ~ n t i f i e d  by 

ainomlies of 5% t o  PO$. $.hers overburden is deep o r  sulf ide cantent 

drops t o  lower than 20% t h i s  type sf anomaly becones Important. a- 

a l l  anomalies ahou3id not be ignored simply because t h e i r  amplitude 

is much lower than tha t  sf other anomalies i n  Lha areti, The mpl i tn -  

de f a l l  off  might bs explained by thickening of overburden or by a 

decrease in the percentage of sdfides containad i n  the  conductor 

zone. Sections of a grid which a r e  r a b t i v e l g  unresponsive should be 

e d e d  closely for these eiubtlts anomalies, A f i r s t  c lass  operator 

l i k e  Steve preswka, would be able t o  obtain t3ufficient.l.y noise f r ee  

records Lo i d e n t i e  small anomalies; the, procedure might however sl- 

ow up t h e  rate of progress of the  survey. homalieeas located t o  date I* 

of course a re  sf suck htgh amplitude they could not possibly bs nis- 
i 

sed. 

The E.W, survey in the  y ic in i ty  of the  Worsetrail showing has 

been re-plotted and is attached hereto a s  figure 1. A t  least a h  major 

ernmialias a r e  Fmmediately apparent and have been numbered NT 1-6. The 

only map of the  magnetie Burvey avai lable  was a photo reduced contour 

may. The information has been superhposed on the  E.M. map a s  s n  over- 

lay (figure 1 N) but it i s  neeesssrily qui te  irlaccu~ate. 



Anomaly W l appears t o  extend from (35 f! 001J, 18 # OOS) t o  

30 # TVd, 20 # 00. It is a quite narrow south dipping sheet; though 

some increase i n  width i s  evidmt  a t  l i n e  31 4 QVd. Ratios of i n  ph- 

ase  t o  out of phase suggest a very highly eonductivs body, such a s  

would be caused by msfasive sulffdee. Tha strong magnetic anomaly with 

pale reversal a t  the mst end of the cand~retiva zone suggests pyrrho- 

titc, though the lack of ms@~)tic highs o r  l o w  t o  t h e  w s ~ t  suggests 

t h a t  t h i s  mineral aornpriseas only a small portion of t h e  conductors in 

that area. Otrerburdell is  very shallow. 

Anomaly WT2 is  caused by a thick south dipping conductive sheet. 

The conductive zone is f i f t y  fee t  wide 5x1 places and. suggests several 

pa ra l l e l  sheets, &erburdsn would be very l ight3 it is not possible 

t h a t  there ba more zhnn about %em feet v @ r t i m l l y  above the  conductor-, 

There does not appear t o  be a s l p i f i c a n t  mape t i c  anomaly associated 

with thb conductor, This nay be obscured hmgevsr, and S.ndividua1 pro- 

f i l e s  would bs required t o  establ ish t h e  prasmce o r  absence of magne- 

t i c  minerals, 

AnoaalSes I.33-M6 a l l  appear to be south dipping. The conducstsr 

d h e n s i o n s  arc3 roughly defined on f igwe 1. b m e t i c  intonnation is 

too inconclusive tcr establish whether or  not there fs associated msg- 

n e t i t e  OP m r h o t i t e .  C~ndt*ct$Vlty a i w  factors  for  a11 of these ano- 

malies appear high and chant- are a ~ e p t i o n a l l y  good tha t  there is 

s i l f i d e  a s~oc ia t ed  d t h  a t  l e w t  some of t h e  conductors. NT 1 may be 

graphite at its west end but fPT 2 i s  almost csr ta inly a sulfide anomaly, 



There i s  some evidence of a conductor near t h e  discovery show- 

ing a t  (0 f(QQ, 2 4( 0 0 ~ )  unfortunately t he  l i n e s  could not t raverse  

t h e  area due t o  topography, The strong magnetic anomaly with negative 

polar i ty  8uggest8 pyrrhotite. The pole reversa l  phenomenon i s  frequen- 

t l y  associated with weakly ferromgmetie substances l i k e  p~rrrhot i te .  

k conthuat ion of the  anomaly m s t w r d  i s  not indicated by the  R.M. 

survey but thick ovsrburden may tend t o  obseurs any anomaly. The, read- 

ings over t h e  conductar could be, ~"scured by :*:,a noise, 

Interpretation of t h e  a~aagnetic and i 3 . 2 ~ I B  data i s  conpUcad:~:'. ' 9th 

by the  d i f f i cu l ty  of trarlsposfng the  data 2rolaa. t he  phoko reductions, 

and by an apparent discrepancy in tihe nw,.;wing of t he  gr ids  far  t h e  

rpltiigr;netamater and E.M. surveys. The base l i n e  on the  3.H. map is clear- 

l y  iiarked a s  26 9. comparison wikh other imps and with tha  na~;n&ic 

contour may indicate  t h a t  t h i s  lbs should be 20 A 003, one of t he  t'm 

i s  ~ q ~ 8 2 . l ~  5s error, sjince the  position of t h e  r i v e r  var ies  by six hun- 

dred feet on eacii i ~ h ~ p .  I f  tha E.15. mag is i n  f ac t  numbered incorrect ly  

it would have the  effect of' remov9ng t h e  magnetfc association entfrel;y 

from anomaly HT 1, One muXd than coneluda t h a t  t h i s  conductor repre- 

sented a shear, o r  graphite or  pyr i te ,  The r rug~e t i c  association wi th  

arwrnab H 2  w o ~ ~ l d  be d i f f i cu l t  t o  r a l l a u  aTau, since t h e m  is a t  least 

a two hundred foe% discrepancy betwen t h e  source of t h e  magnetic lano- 

r rdy and the e l e c t r i c a l  &s, Srince t h e  conductors are south dipping, 

t h i s  may be accounted f o r  by geologic conditions, such as t h e  magnetic 

minerals, pyrrhoti te and magnetite, being located south, o r  down d ip  



from the  conducting ninsrals.  The dfscrepancy might a l so  be explained 

by errors  in.t;roduced in the  blow up process. Zvidesnce of pyrrhotite in 

t h e  cvnductors from megrlnetic infonlzation i s  much l e s s  i f  allowance i s  

imde for  positioning error.  Actua1magnc;tic prof i les  muld  be nacessa- 

ry  t o  state more posit ively whether o r  not there i a  evidence o f  pyx-rho- 

tit@, and tharefore sulfides. S h c e  some of t he  corlductars cannot be 

rnore than a few feet deep, a di rec t  t e s t  by samp9ing seeme t o  be indi- 

catsd. h r t h a r  attempts t o  establ ish %he prssanee of sulfides i n  the  

conductors by geophysical c r i t e r i a  would unfortunately be pure specula- 

tion* 

R~XO~@N~-&~DAT IONS 

3ulfides a re  in&fcatad i n  most of the  conductors, Testing of these 

anomalies corrmensusate with reanmendations i n  HcDougallls reporvt should 

be carried out, 

&fore geophp-!cal work is indicated i n  t h e  area, a5 chances a re  

vrsry good tha t  similar conductors nay be located elsewtlere i n  ths gso- 

logical ly  .favourable area, Fxyloration coubd proceed as i n  the Discova- 

ry-Horsstrail aren. Thejst is, l i n e s  could be cut a t  two hundred foot in- 

tervals and surveyed with the  Ronka BE l+, Ths uas of t h i s  ins t rment  may 

be compromised i n  areas of s t ~ o n g  t o p o p p h i c  r s l i e f .  Since sulfides i n  

the area a re  quite masive and conductors a r e  strong, kt  may be advise- 

ab le  t o  use the  Crons J.EoWe i n  these rough areas, The J,t?;,M, instrument 

is not as sensit ive as the Ronka frlK 4 but i s  useful for cer tain purposes. 
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The simple ver t ica l  loop may be useful  i n  defining conductor axes i n  

t h e  vicfnity of the  Discovery showing. 

'Fhs bast method of surveying t h e  Turnagain Kiver area would be? 

by a 1i.lelicopter E.M. survey. The system operated by Lockwood Surveys 

o r  t he  new Bsrringfjr Ilelicoptas E.M, would be ideal for  this job. The 

h m d i a t e l y  geologically favourable a r m  should be inwst igated by tfrdra 

rriatIiod as chances of it detecting sulficle bodies similar t o  those a t  t h e  

Discovery and Horsetrail  Showings a r e  sx@eUen%. 

The E,H, survey of tha anomalous areas would be mask interes- 

ting, an he~pection and interprstot ion of tha t  survey could be added t o  

t h i s  report wlmnever it becoril@a avai3-tible. It woulu be most i n t e r e s t k g  

t o  see the subssqttsnt hvaa t l&at ion  of these anomalies from trenching 

and dr i l l ing  operations. Corels t i~: ,  of t h e  d . ~ ~ .  arid magnetic prof i les  

with t h e  conductive mataria1 would bes o f  considerable use both for  ca- 

se  his tor ies  and for  general intarprelat ion experience. This informa- 

t ion  could be w~pended, t o  the! interpretat ion rarmrka i n  t h i s  report 

fo r  t h e  aak~b of eompl@tfaness. 

Respect f i l l y  ~ u b m i t t  ed, 








