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Geochemi ca 

W 

Magnetometer and E 
of 

Soil Survey; 
ec tromagiie't i c Surveys 
*the 

Empress 86 and 
Mineral Lease M-l (lot nos. 1804, 1805, 1806 8, 1807) 

Noranda Exp I ora't i on Company, L i m i  <ted 

I NTRODUCTI ON : 

The Empress property, owned by Noranda ExpIora*tion Company, L i m i  fed, is 
Iccated approxima'tely four miles eas't of Agassiz, B.C. and north of Seabird 
I s 1 and and i nc I udes one f u I I -si zed m i  nera I c I aim and one m i  nera 1 1 ease. Access 
t o  'the proper'ty is by  paved road f r m  Agassit and one m i  le of four wheel drive 
road which extends 'to *the i1orTheas.t par't of 'the proper'ty. A n  addi'tioiial four 
wheel drive road extends along 'the sou'thern boundary of the proper'ty. A four 
wheel drive vehicle was used t o  traiispprt men and equipmen't during the course 
of 'the surveys. 

Topography ranges from gentle %to s'teep slopes w i t h  local cliffs.  
tion ranges from 100 4-0 1,000 fee+ above sea level. C l i f f s  and steep s 
preven't access i n  sane secTions 011 'the wes'tern portio11 of the proper'f-y. 

El  eva- 

opes 

Part of .the property has been logged. Firs't and second growth and ,thick 
underbrush are abundant .  

Ear 1 y work and deve I opmewt on The propersty dur i i ig I 91 5-1 91 6 resu I ted i n 
shipment of five car loads of chalcopyrite and borni'te 'total I ing 200 ions from 

'the west zone. The reported net re'turn of - t h i s  shipmei1.t was $40.00 per 'ton. . 
Old workings coiisis't of an open-cu-t and 60 foot 'tunnel act 'the 500-foot levo1 . 
There are ,three 'tunnels w i ' t h i i i  75 ver'tical feet, a t  The 1,000-foot level. The 
loiiges't tunnel i s  125 feet long. 

The eastem zone, consis*ti ng of two open cu'ts a,t 'the 800-foot level , pro- 
duced an unknown quan't i 'ty of cha I copyr i te and born i 'te . 

W 
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During March 1965 Norai-tda Explorat ion Company, Limited d r i  I led !O EX 

diamond d r i  I1 holes and pu't i n  Three 'trenches on 'the eas'tern zone t o  . 'test 

exposed mol ybdeiii ?e m i  nera 1 i zaAti on. On March 8, I969 a gr i d was estab 1 i shed 

and Geochemical and Geophysical surveys were performed on +the Empress #6 and 

Mineral Lease 14-1 ( lot nos. 1804, 1805, 1806 & 1807). 

Survey poi n'ts, *topography, creeks and 'ti e I i nes were used i ii p I o t t i  ng 

The locat ion o f  'the g r i d .  

Work was done under +the d i r e c t i o n  o f  B.O. Brynelsen, P. Eng. wi'th f i e l d  

supervision by J.D. Knauer (geochemical) and J.T. Walker (geophysical) aiid a 

crew of seven men. Resul'ts of 'the geochemical and geophysical surveys are 

p l o t t e d  on I inch ,to 100 feet  base maps. The surveys were c a r r i e d  ou t  from 

March 8, 1969 ,through May 6, 1969. 

GENERAL GEOLOGY : 

The area i s  under la in by sedimentary rocks and granodiori ' te. The sedi- 

men'tary rocks are metamorphic equivaIen.ts o f  I imestone. 

approxi mate I y E-W and has coils i s'tent d i p s  of 80° t o  *the nor'th . 
borni'te, rnalachi'te and azuri9t.e are associated wi'th The wol Iastoni ' te and garnect 

skarn. 

Bedding s ' t r i  kes 

Cha I copyr i 'te, 

Motybdeni'te occurs wi'th wol Ias.tonite skarii. 

i 

c GRI D PREPARATI ON : 

A con'trol base 1 ine was blazed and f lagged a f  I OO-foo't i n t e r v a l s  i n  a 
0 

tior'th 35 east d i  r e c t i  on. 

establ ished by chain and compass and marked by f lagging aiid blazing. 

west 1 ines were spaced a t  200-foot i n b r v a l  s i ior'th and souTh along 'the base 

I ine wi'th the excep'tion o f  a detai  led area i n  'the nor'th-eastern p a r t  of .the 

proper ty  where 'they were spaced af- 1 OO-foe? i n'terva 1 s . 

Gr i d I i iies perpendi cu I a r  .'to #the base I i ne were 

The east- 

GEOCHEMI STRY : 

A I  I samples were anal yted f o r  copper and molybdenum i n  the Noraiidn 

w Explora't ion Company, Limi'ted laboratory I ocated a t  I050 Davi e Sires't, Vancouver 

5, B.C. 
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'Ir/ 

Samp I i iiq Me,thod : 

Samples were obtai  

V 

w 

ed by d i g  i 17 holes t i ' th a mat'tock and hovel, t o  

a depth a t  which 'the v i s i b l e  grey C Horizon was eiicoun'tered. 

was sampled and 'the lower par't of 'the B Horizon, where v i s i b l e ,  was a l s o  

sampled. The sampled 

mater ia l  was placed i n  "Hi Strength Kraf't, 3 I /21f by 6 I / 8 l l  Open End11 eiive- 

lopes and 'the g r i d  s'ta-tion IocaTions were marked on the envelopes w i t h  indel -  

i b l e  f e l t  pens. 

The C Horizon 

Prof  i les were 'taken a't s p e c i f i c  locat ions on %the g r id .  

- 

Soi I samples were taken a.t 200-foot inTervals east and west excep't f o r  

$he deTai led area and ,the western end o f  1 ine 92N where they were taken a t  

I OO-f oo't i wterva I s . 
Labora'tory De'termi naTi on Methods : 

The samples are first hung i n  a dry  cabinet f o r  a per iod o f  24 hours ' to 

48 hours, 

f rac ' t  i on . 
They are 'then mechanically screened and s i f * t e d  ' to ob'tain a -80 mesh 

The de'terminaaf-ion procedure f o r  t o t a l  copper i s  as f o l  lows: 0.125 grams 

of -80 mesh mater ia l  i s  fused wi'th po'tassium b i s u l f a t e ,  This i s  dissolved i n  

.5  m l .  o f  0.5N hydrochlor ic acid. 

bu f fe r  and I m l .  b i q u i n o l i n  solu't ion. 

co lo r ime t r i c  standards. 

A 2ml. a l  iquo't i s  shaken wi'th 10 m l .  ace'ta'te 

The samples are 'theli compared wiJ-h 

The de'termina'tion procedure for t 'atal molybdenum i s  as fol lows: 0.1 

gram sample o f  The -80 mesh mater ia l  i s  fused w i th  a sodium carbonaTe mixture. 

1 . t  i s  *then dissolved i n  waster (demineralized) and d i  lu ted t o  IO m l .  A 2 m l .  

a l i q u o t  i s  shaken wi'th 2 m l  . hydroxlyamine hydrochloride solu't ion and 0.5 m l .  

d i ' t h io l  so lu t io i i .  The samples are then compared w i th  color ime' t r ic  standards. 

Presenta t i  on o f  Resu I -fs : 

Resul'ts o f  t h i s  survey are presented i n  Figure I o f  ' th is  report ,  a plan 

map showi ng copper and mol ybdenum de*termi n a t i  oiis i n pa&s per m i  I 1 ion. 

values grea,ter 'than I 5 0  p.p.m. are con'toured by doJ-,ted I ines and mol ybdenum 

va I ues grea'ter 'than IO p .p ,m. are con\toured by sol i d 1 i lies. 

Copper 

. .. 
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Di scuss i 011 o f  Resu 1 'ts : w 
Values f o r  Total copper range f rom a background of less 'than 60 p.p,m. 

$0 anomalous values grea'ter 'than 150 p.p.m. Molybdenum values showed a back- 

ground of 0-2 p.p.m. ,to a maximum in'tensi ' ty o f  50 p.p.m. 

as we1 I as mol ybdenum out1 ined an area o f  known mineral iza+ion wi.thi14 -the 

detai  I ed g r  d on -the nor-theas'tern tone. 
near 'the wes'terii m i  neral i zed zone, bu't due 'to s'teep ' ter ra in  sane s'taTi oils were 

iio't samp I ed and a more comp 1 e'te coverage. was not poss i b 1 e. 

Results f o r  copper 

Sma I I e r  anma I i es occur 'to +he west 

MAGNETOMETER SURVEY: 
Method : .. 

The magnetometer survey on The proper'ty was ca r r i ed  out  using a Fluxgate 

rnagne'tme,ter, Model G-I 00, manufactured by Sabre Electronics L'td., Burnaby, 

B.C. The iiis'trurnen't has a s e n s i r t i v l t y  of 20 gammas per vern ier  d i a l  d i v i s ion .  

A magiie'tometer readi ng i s  obtai  lied by ad jus ' t i  ng a nu 1 I i ng potent i  m e t e r  

un4-i 1 an audio nul I i s  observed i n  'the attached earphone and recording 'the read- 

i ng of poteii't i aneater d i a 1 . 
is measured. MuI* t ip ly i i ig  ,the d i a l  reading by IO conver'ts 'the reading 'to gammas. 

The v e r t  i ca 1 component of 'the ac'tua 1 magneti c f i e  I d 

For . th is  survey a base s,ta.tion was estab I i shed a't hub I OON on 'the IOOE 
base I i ne and subsequen't readi  ngs were corrected f o r  magiie'ti c var i a' t i  on. 

Throughoust 'th i s survey read i iigs were ,taken act I O O - f o o t  i iiTerva I s a 1 ong 

'the g r i d  I i ties for a t o t a l  o f  28,200 fee't. 

Presen ta4 t i  on of Resu I 'ts : 

Resul'ts o f  - t h i s  survey are p l o f t e d  i n  F igure 2 of ' th is  rep0r.t; a maanetic 

contour map a't a scale o f  I inch 'to 100 fee?'.' The readings are plo'Wed i n  gammas 

r e l a ? i v e  'to a 54,000 gamma magnetic dafum. 

200-gamma i i i terva I s . 
Magne'ti c contour 1 ines are drawn a+ 

I)i scussi on o f  Resu I ' ts : 

Magiie'fic r e l i e f  in .the g r i d  area shows a close c o r r e l a t i o n  wi4-h the kIioWil 

under ly ing geology. 

igneous rocks and magnetic lows wi.th me'tamorphic sedimen,tary equiva1en.ts. 

Magne'tic l lhighsfl appear t o  be c lose ly  asscciated wi'th 
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w 
ELECTROMAGNET1 C SURVEY: 
Me'thod : 

The e l  ec'tromagne'ti c survey was ca r r i ed  out  on *+hi s proper'ty using the 

ttshoo'tbacktl me'thod u't i  I i z i n g  J.E.M. equipmen?- which i s  owned by Not-anda 

ExpIora,tion Cmpany, t imi ' ted and manufactured by Crone Geophysics L'td., Toronto. 

The theory of the' me'thod and operation o f  'the equipmelit i s  described by 

Society o f  Explora'tion Geophysi- Duncan Crone iii Mini l is Geophysics, Volume I 

c i s t s ,  pp. 151-155. This me'thod i s  pa'ten'ted. A b r i e f  descrip' t ion o f  &the 

oqu i pmeii't and opera'ti ng method i s g i  veii here. 

The equ i pmeii't cons i s t s  o f  'two i dent i ca I uii i ts, each uii i I- consi sat  i iig o f  

a coi  1 wi*th aWached i n c l  i nmete r ,  amp1 i f  i e r  box wi'th ba t te ry  and earphones. 

Each ui i i ' t  i s  capable o f  t ransmi t t i ng  and rece iv ing  elec*trmagne't ic s ignals.  

A varie' ty o f  frequencies are avai lable.  

quency used was 5000 Hz. Two operators are required *to carry  out a survey, 

one opera-tor i s des i gnad-ed Itch i ef 11, 'the o'ther Ifhe 1 per!!. 

one uiii'tt, the only  di f ference being 'the a1 ignmen't of 'the i n c l  inme'ters on 'the 

u ii i *ts . 

For ' th is  par ' t icu lar  survey The f r e -  

w Each operamtor carr  i es 

To 9-a ke a readi  ng .the operators ma i i i ta  i n a cons'tant separati on a I ong ,the 

l i n e  (200 f,t. f o r  ' th is  survey). 

degrees off  ver ' t ical  and aimed coaxial l y  along 'the l ine foward + h e  1fheIper l l .  

The 4trai ismit txr  i s  turned oil and whi i e  ,the ch ief  i s  8transmi't'ti ng, 'the "he1 pert!, 

wi'th h i s  equipmen't on receive, del-ermines d i rec t i o ! i  o f  'the 'trimsmiJ.'ted s ignal .  

The receiver  coi I i s  'then he1 d i n  the  horizoii ' tal plane and ti !Ted abou't a 

hor i zon'ta I axi  s perpendi cu 1 a r  t o  l-he transmi +fer-recei ver I i ne u n t i  I a s i  gnal 

nul I i s  observed i n  the  earphones. The l-i If  angle a t  t he  nul 1 i s  recorded as 

the  tV-leIperfl reading i n  degrees pos i* t ive o r  nega'tive. 

reading, *the above procedure i s  repea.ted wi'th the  'the1 perf' f ra i ismit ' t i  ng and ,the 

Itch i e f  1 1  recei  v i  ng . 

The f fchief l lor ie i i ' ts  h i s  c o i l  i n  a plane 15 

To ob+ain t h e  Wh ie i l t  

The a I gebra i c sum o f  t he  Wh i ef ' 1  and !'He I per11 read i ngs i s 

ca 1 cu I a*ted and recorded as ,the readi  iig f o r  t he  s t a t  1 on m i  d-poi i1.t be'tween *the 

opera+ors, 

Readi ags are taken ad- 1 OO-foot i ii'terva I s a I Cilg the  gr  i d I i lies w i  'th a 

constant coi 1 separa'tioti of 200 f e e t  for a &tota l  of 2'7,300 fee?. 
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b d  PreseiiTa?i on o f  Resu I 'ts : 

Results of This survey are plotTed i n  Figure 3 of ' th is report ,  a plai; map 

V 

act a scale of I inch ' to 100 feet. 

p loeted a t  each sta't ion. 

var ' f ical  scale of I inch 'to IO degrees. 

dashed l i ne .  

Di scuss i on of Resu I 'ts : 

The r e s u l t a n t  d i p  angle o f  n u l l  

The readings on each g r i d  I i i ie  are p ro f  i 

Zones of coi1ductivi.t-y are 

i n  degrees ' is 

ed. using a 

out I i lied i 11 

The r e s u l t s  of *the survey indicaf-e' *two anomalous zones, A & B. The pro- 
f i l e  o f  zone A suggests a we1 I -def i i ied narrow conduc'tor, whi I e 'the p ro f  i l e  over 

tone B indicates the  source t o  be broad and very weakly conductive. 

of This 

geochem 

work i s  

property. A s'f-udy o f  deTai led geologic mapp 

cal,  geophysical surveys and previous work w 

recanmended. 

RECOMMENDATI ONS AND CONCLUS I ONS : 
No fu r the r  soi I sampl i ng  or  geophysics are recommended w i t h i n  the  boundaries 

ng i n  conjuiic't ion wi'th 'the 

I I be done before any fu r the r  
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