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GEOCHEMICAL REPORT ON THE 

THEODOSIA GROUP I MINERAL CLAIMS 

INTRODUCTION 

During the l a t e  summer of 1969, a reconnaissance s i l t  sampling 

programme was undertaken on and around mineral claims covering the  Okeover 

A r m  copper - molybdenum prospect. The survey revealed a previously un- 

suspected s t rongly  anomalous zone i n  t he  nor th  of the  property and i n  

October 1969, a deta i led  s o i l  g r id  was es tabl ished t o  evaluate t h i s  

anomaly. A s  an a id  i n  in te rpre t ing  the  s o i l  survey r e s u l t s  shallow p i t s  

were sunk a t  se lected l o c a l i t i e s  and p r o f i l e  samples col lec ted though 

the  exposed overburden. 

Copper, t o t a l  molybdenum, s i l v e r ,  i ron ,  manganese, cobal t  and 

cold-extractable copper and cold-extractable molybdenum values f o r  t he  

s o i l  samples are  p lo t t ed  on maps 154E - 2/70 t o  154E - 9/70. 

LOCATION AND ACCESS 

The geochemical s o i l  survey described i n  t h i s  repor t  was ca r r i ed  

out as shown on the  accompanying map 154E - 1/70. 

The following mineral claims of the  Theodosia Group I were involved: 

These claims are  located t o  the  south  of Theodosia I n l e t ,  

approximately 14 miles north-north-west of t he  town of Powell River. A 

gravelled logging road leading o f f  Highway 101 gives access t o  the  south 

por t ion of the  property and t o  the  camp from which t he  s o i l  sampling 
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programme was carried out. The nor th  por t ion of the  property, including 

the  s o i l  grid under discussion, is  reached by a constructed t r a i l  two 

miles i n  length. 

The s o i l  grid occupies the  f l oo r  of a c i rque- l ike  f ea tu r e  

bounded t o  the  eas t  by the s teep  s lopes  of Rusty mountain and t o  t he  

nor th  by precipitous slopes leading down t o  Theodosia I n l e t .  Relief  

within the  gridded area i s  moderate, elevations ranging from 2200 f t .  

i n  t he  deepest creek bed t o  a maximum of 2900 f e e t .  

METHOD OF SURVEY 

A 3000 f t .  by 3000ft. gr id  was l a i d  out  with chain and compass 

t o  cover a strongly anomalous zone revealed by the  e a r l i e r  s i l t  sampling 

programme. The base-line f o r  t h i s  g r id  was al igned i n  a north-westerly 

d i r ec t i on  p a r a l l e l  t o  a gr id  system covering t he  southern por t ion of the  

property.  Grid l ines  were spaced 200 f t  . apar t  and s o i l  samples were 

co l l ec ted  a t  in te rva l s  of 100 f t .  and 200 f t .  on a l t e rna t e  g r id  l ines ,  

giving a t o t a l  of 275 samples. 

Soi l  samples were taken from the B horizon, a t  a depth of 

approximately 12 inches using grub hoes, A t  se lec ted l o c a l i t i e s  p i t s  

were sunk through the  overburden t o  evaluate ce r ta in  of the  s o i l  anomalies. 

Samples were taken from each d i s t i n c t  s o i l  horizon exposed by the  p i t s  

and subsequently a t  depth i n t e rva l s  of approximately 1 2  inches t o  the  p i t  

bottom. A l l  s o i l  samples were placed i n  water- res is tant  paper packets 

on which the  following information was recorded: sample number, l i n e  

number and footage, date,  sampling depth, horizon, colour and moisture 

content. The samples were shipped t o  Vancouver f o r  analys is  by the  

Falconbridge Laboratory. 
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LABORATORY TECHNIQUES 

The samples were d r i ed  i n  a gas - f i r ed  h o t  a i r  d r i e r  and haad 

screened through 80 mesh standard nylon screens .  

The minus 80 mesh por t ion  o f  t h e  d r i ed  sample was analysed f o r  

copper and molybdenum by standard geochemical techniques.  I n  add i t ion  

s o i l  samples from the  main g r i d  were analysed f o r  s i l v e r ,  cobal t ,  manga- 

nese and i r o n ,  and f o r  cold-ext rac table  copper and molybdenum us ing  

s tandard  geochemical methods. 

Copper, s i l v e r ,  cobal t ,  i r o n  and manganese were determined by 

s tandard  atomic absorption techniques, fol lowing d i g e s t i o n  o f  t h e  sample 

with b o i l i n g  10% n i t r i c  acid.  To ta l  molybdenum was determined by fus ing  

250 m.g. of  sample with a l k a l i n e  f l u x  t o  render  t h e  molybdenum so lub le .  

The fus ion  was leached with demineralized water  and an a l i q u o t  of t h e  

l each  l i q u o r  t r e a t e d  wi th  2.5 percent  s o l u t i o n  of  hydroxylamine hydro- 

chlor ide  i n  hydrochloric  ac id  and one percent  z inc  d i t h i o l  so lu t ion .  

Af te r  shaking t o  develop t h e  coloured molybdenum complex, t h e  samples 

were compared wi th  previously prepared s tandards  t o  ob ta in  t h e  molybdenum 

concent ra t ion .  

Cold ex t rac tab le  copper and molybdenum were determined a f t e r  

shaking 1 . 0  g of sample w i t h  10 m l  o f  b u f f e r  s o l u t i o n  f o r  two minutes i n  

a mechanical shaker.  The buf fe r  s o l u t i o n  has  a pH of  4.0 and c o n s i s t s  

o f  100 g of ammonium c i t r a t e  and 100 g of hydroxylamine hydrochloride 

d issolved i n  1 l i t r e  of demineralized water.  The copper content  o f  t h e  

l each  s o l u t i o n  was determined by s tandard  atomic absorpt ion methods. 

Molybdenum was determined on an a l i q u o t  o f  t h e  leach s o l u t i o n  us ing  t h e  

same co lo r ime t r i c  method as f o r  t o t a l  molybdenum. 



GEOLOGY 

Geologically, the Okeover A r m  property consis ts  of a porphyr i t ic  

g ran i te  plug intruding a l a t e  Mesozoic (?) granodiorite-monzonite complex. 

A d i s t i n c t  zonal a l t e r a t i on  sequence has been recognized i n  the  granodior i te-  

monzonite country rock, centred on the g ran i te  plug. Copper mineralizat ion 

is  c lose ly  re la ted  t o  the  a l t e r a t i o n  sequence, the  be s t  copper values being 

found i n  a zone adjacent t o  the  grani te  contact .  This zone i s  characterized 

by in tense  s e r i c i t i s a t i o n  and a s t rongly  developed quartz stockwork. The 

area  i s  cut  by post-mineralization dyke swarms ranging from dac i te  t o  d i o r i t e  

i n  composition. 

Due t o  poor outcrop the geology of t he  gridded area  is  incompletely 

known . The southermost l ines  of the  s o i l  g r id  ~ v e r l y t h e  narthern t i p  of 

the  porphyr i t ic  grani te  plug, however, and by inference the  south-central  

por t ion of the  gr id  should overly t h e  favourable quartz stockwork-serici te  

a l t e r a t i o n  zone. Relat ively unal tered granodiorite-monzonite i s  repor ted 

i n  the  extreme nor th  of the gridded area.  

RESULTS 

(a) So i l s  - concentration ranges fo r  the  various metals a r e  summarised - 
below: - 

Regional Local Very 
bkgd . bkgd. Anom. Anom. Range - Mode 

CU ppm 4 50 50-100 100-500 9 5 0 0  5-11, 750 11-20 

Ag PPm (0 .7  0.7-1.0 )1.0 N.A.  0.2-1.6 0.4-0.6 

Fe pc t  <l .O 1.0-1.5 1.5-2.5 7 2 . 5  0.07-3.34 1.0-1.1 

CXCU ppm 4 1 0  10-15 15-50 250 3-6, 600 4 5 

CxMo ppm 4 ' 2  2-3 2 3  N.A. 42-8  4 2 
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The s o i l  samples were i n i t i a l l y  analyzed fo r  copper and molybdenum. 

This revealed extensive areas wi th  anomalous copper and molybdenum contents,  

the  copper content of the s o i l  exceeding 0.5% a t  several  l o c a l i t i e s  (Map 

The s o i l  samples were then analyzed f o r  cold-extractable copper 

and molybdenum t o  determine the  s ignif icance of s a l i n e  disperson and 

secondary accumulation i n  t he  development of the  s o i l  anomalies. Cold 

ex t rac tab le  molybdenum values a re  low, only th ree  samples exceeding 3 ppm 

(Map 154E-4/70). This i s  taken as ind ica t ing  the  minor r o l e  of  secondary 

accumulation i n  the case of molybdenum s o i l  anomalies. Cold ex t rac tab le  

copper on the  other hand shows a wide range of values C3 t o  6,600 ppm, 

Map 154E-5/70), and i t  i s  evident t h a t  secondary accumulation fram metal- 

enriched ground water i s  l oca l l y  a s i gn i f i c an t  f a c t a r  i n  the  development o f  

copper anomalies. 

The s o i l s  were l a t e r  analyzed f o r  manganese, i ron,  s i l v e r  and 

cobalt .  Manganese shows a wide range o f  values and several  c l e a r l y  

defined anomalies. (Map 154E-6/70). Iron has a smaller spread of values 

(Map 154E-7/70) and the  contras t  between anomalous and background values 

i s  not  s o  c l e a r l y  marked. S i lve r  a l so  shows a l imi ted range (Map 154E-8/70); 

t he r e  are ,  however, extensive anomalous areas with s i l v e r  contents g r ea t e r  

than 1 ppm. Cobalt shows a r e l a t i v e l y  wide spread of values, but most 

samples l i e  i n  the background range and the  anomalous areas a r e  of very 

r e s t r i c t e d  extent  (Map 154E-9/70). 

(b) Overburden p ro f i l e s  - overburden p ro f i l e s  were col lec ted 

from eight  prospect p i t s  i n  an attempt t o  d i f f e r e n t i a t e  between transported 

and super j  acent s o i l  anomalies. The p r o f i l e  samples were col lec ted several 

days a f t e r  the p i t s  were dug and unfortunately seeping groundwater had 



f i l l e d  some p i t s  t o  t h e  l e v e l  o f  t h e  water t a b l e ,  preventing complete 

sampling of  the  p i t  wal l s .  Resul t s  f o r  t h e  p r o f i l e  sampling study a r e  

summarised i n  Table I. P i t  l oca t ions  a r e  shown on Maps 154E-2/70 t o  

Sampling 
Depth ( ins . )  Horizon Cu ppm Mo ppm, Remarks 

PIT I 

4 Ah 17 6 Minor minera l iza t ion  with 
18 B 19 8 born i t e ,  p y r i t e ,  chalco- 
30 B 202 6 p y r i t e  and molybdenite i n  

nearby out  crop 

PIT I1 

30 B 6 9 7 P i t  f i l l e d  with water  

PIT 111 

18 B 1540 45 P i t  f i l l e d  by  seeping 
3 0 C 1480 2 0 groundwater 

PIT I V  

12 B 1050 50 Steep, well-drained s lope .  
24 B-C 830 18 
36 C 600 12 
4 8 C 460 2 

PIT V 

36 B 400 3 5 Steep s lope .  Ground 
42 B-C 480 2 5 water seapage a t  depth 
6 0 C 2 30 25 of  78 inches .  
7 8 C 202 3 8 

PIT V I  

24!' B-C 960 168 Water logged s o i l  
sloughed i n t o  p i t  

PIT V I I  

2 Ah 29 4 2  
6 B 170 4 

14 B 188 5 
3 6 B-C 164 7 



Sampling 
Depth ( ins.)  Horizon Cu ppm Mo ppm Remarks 

PITT VIII 

4 Ah 74 2 Trace of py r i t e  i n  
1 2  B 7 5 1 2  bedrock exposed by p i t .  
2 4 B 7 6 14 
4 0 B-C 105 18 
48 B-C 120 13 

P i t  I provides the only c l ea r  example of a superjacent anomaly 

over mineralized bedrock. The most s t r i k i n g  features  a re  the  marked 

increase  i n  copper content with depth and t he  f a c t  t h a t  both copper and 

molybdenum are  present i n  only moderately anomalous amounts. P i t  VIII, 

over weakly p y r i t i c  bedrock, shows e s sen t i a l l y  the  same fea tures .  

In the remaining p ro f i l e s  the  content of  both  copper and 

molybdenum i s : ~ u c h  higher. Molybdenum shows a r e l a t i v e l y  uniform d is -  

t r i bu t i on  through the  individual p r o f i l e s  whereas copper decreases 

markedly with depth, the highest copper values occuring i n  the  uppermost 

l eve l s  of the  B horizon. These di f ferences  suggest tha t  apar t  from P i t s  

I and VIII the  anomalous p ro f i l e s  a re  l a rge ly  of transported or ig in .  

INTERPRETATION AND CONCLUSIONS 

The main problem i n  a highly anomalous area such as t ha t  under 

discussion i s  t o  dis t inguish between s o i l  anomalies d i r e c t l y  r e l a t ed  t o  

mineralized bedrock and those due t o  secondary accumulation from metal 

enriched groundwater. Cold-extraction techniques a re  widely used to  

de tec t  s a l i ne  dispersion pat terns ,  and the  present r e s u l t s  c l ea r ly  indi-  

ca te  the  importance of sa l ine  dispersion i n  the  case of  copper. 

In  the near surface environment accumulation of metals from 



groundwater solut ion i s  most l i k e l y  t o  occur i n  response t o  changes i n  

Eh o r  pH rendering the  metal-rich groundwater unstable.  Some metals, e.g. 

i r on  and manganese, are present  i n  the  groundwater i n  su f f i c i en t  concen- 

t r a t i o n  t h a t  a change i n  Eh-pH conditions leads t o  the  p rec ip i t a t ion  of 

t h e i r  hydrous oxides. Trace metals, on the  other  hand, a re  unl ikely  t o  

be present  i n  su f f i c i en t  concentration t o  be d i r e c t l y  p rec ip i t a ted  and 

t h e i r  accumulation r e s u l t s  from the  scavenging act ion of these  f reshly  

p rec ip i t a ted  i ron  and manganese hydrous oxides. Theoretical  considerations 

suggest,  therefore,  t h a t  areas of secondary accumulation w i l l  be charac- 

t e r i z ed  by anomalous concentrations of i ron ,  manganese and cold extractable  

t r a c e  metals. In many areas, it has been shown t h a t  secondary p rec ip i t a tes  

of manganese oxide are  characterized by high contents of  cobalt ,  and t h i s  

suggested a fu r the r  c r i t e r i on  f o r  the  recognit ion of areas of secondary 

accumulation. 

Maps 154B-5/70 and 154E-6/70 reveal  a good corela t ion between 

the  d i s t r i bu t i on  of anomalous manganese and cold-extractable copper values. 

The d i s t r i bu t i on  of anomalous i ron  values i s  e r r a t i c  and the re  i s  no good 

core la t ion  with e i t h e r  manganese o r  cold-extractable copper. The reason 

f o r  this is thought t o  l i e  i n  the  great  v e r t i c a l  va r i a t i on  i n  i ron  content 

within the  B s o i l  horizon, which t o  a large  extent  masks inter-samplesi te 

d i f ferences .  

The two highest cobalt values coincide with high manganese and 

cold ex t rac tab le  copper contents, but  i n  general,  cobal t  values a re  low 

throughout the  whole area. I t  appears therefore  t ha t ,  i n  t he  present case, 

areas of secondary accumulation a re  be s t  defined by a conjunction of high 

cold-extractable copper and manganese contents.  The extent  of  the areas 

judged t o  be affected by secondary accumulation is  shown on Map 154E-11/70. 
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Copper-molybdenum anomalies outs ide  the  areas of secondary 

accumulation r e su l t  from mechanical dispersion of anomalous material  

o r  i n  the  case of superjacent anomalies from l imited s a l i ne  dispersion.  r 1 

Such anomalies are more c losely  l inked with the  bedrock metal source 

than secondary accumulation anomalies andptherefore, provide more r e l i a b l e  

exploration targets .  

Anomalous copper and molybdenum values unaffected by secondary 

accumulation are contoured on Map 154E-10/70. Coincident copper and molyb- 

denum are  considered t o  be the  most favourable indicat ion of bedrock mine- 

r a l i s a t i o n  and are  shown on Map 154E-10/70 as "type A targets" .  The extensive 

zone trending north between l i ne s  154N and 168N is  c l ea r ly  a prime t a r g e t  

f o r  more deta i led examination. Smaller type t r A f f  t a rge t s  i n  the  nor th  of 

the  g r id  a l so  warrant fu r ther  examination. 

The re la t ionship  between secondary accumulation anomalies and 

the  bedrock metal source i s  more tenuous, the  l i nk  being the  pa t te rn  of 

groundwater i n to  the anomalous area .  Map 154E-11/70 shows the  re la t ionsh ip  

between secondary accumulation copper anomalies and the  generalised topography. 

A s  i s  t o  be expected anomalies of t h i s  type occur i n  low-lying areas where 

groundwater crops out as springs o r  seepages. Three areas a$ higher ground 

have been ten ta t ive ly  indicated on map 154E-11/70 as possible source areas 

fo r  the  anomalous copper. Area I is  d i r e c t l y  upslope from an extensive 

secondary accumulation anomaly. I t  coincides with the  pr incipal  type "A" 

t a rge t  shown on map 154-1-/70, o f fe r ing  addi t ional  evidence t h a t  t h i s  

pa r t i cu l a r  t a rge t  warrants fu r ther  invest igat ion.  

Vancouver, B. C .  

August 1970 

R .  B.  Band 



C DOMINION OF CANADA: I 
I 

THEODOSIA GROUP I 
MINERAL CLAIMS 

of 504 1112 W. Pender S t . ,  Vancouver, B. C .  

in the Province of British Columbia, do solemnly declare that t h e  following geochemical 

work was done. 

D. Pa r t r idge  - Oct. 1-5 5 days @ $35.00/day $175.00 
M. Mickle - Oct. 1-5 5 days @ $35.00/day $175.00 

Laboratory Charges 

299 samples Cu., Total  Mo. @ $3.00/sample $897.00 
275 If CxCu, Cx.Mo @ $1.50/sample 412.50 
275 Fe, Mn, Co., Ag @ $3.00/sample 825.00 

Arid I make this solemn declaration conscientiously believing it to be true, and knowing that it is of 

the same force and effect as if made under oath and by virtue of the "Canada Evidence Act." 

Declared before me at the City 1 
I 

of Vancouver 
I 

I Province of British Columbia, this 1 $ 
1 

fll in the I I 
; day of S e p t e ~ e x  1970 

I 
, A.D. 

--....-. ----. ---- ---------. kdfA(dva 
A Cornrnissioner for taking Afidavits within British Columbia or 
A Notary Pzrblic in and for the Province o f  British Columbia. 



FALCONBRIDGE NICKEL MINES LIMITED 
1 1 1 2  W E S T  P E N D E R  S T R E E T  

T E L E P H O N E :  6 8 2 -  6 2 4 2  

TELEX: 04 -5938 
VANCOUVER I, 6. C., CANADA 

September 1, 1970 

The Mining Recorder, 
Prince Rupert, B. C. 

Dear S i r s :  

This is t o  cert ify.  t h a t  the  geochemical work done on the  
Theodosia Group I mineral claims was done under my supervision. 

Messrs . Partr idge and Mickle a re  qua l i f i ed  geochemical 
samplers, employed by Fa1 conbridge Nickel Mines Limited, and a re  
completely conversant with proper sampling techniques. 

The analyses and evaluation of the  r e s u l t s  were done 
under t he  di rect ion of D r .  I .  L. E l l i o t t ,  Chief Geochemist and 
D r .  R. B. Band, Assistant Geochemist f o r  Falconbridge Nickel Wines 
Limited. Messrs. E l l i o t t  and Band received t h e i r  Doctorates from 
the  Royal School of Mines, Imperial College, London, England. 

b u r s  very. t ru ly ,  

FALCONBRT NICKEL MINES LIMITED 

84- 
D.  H. Brown, P .  Eng. (B.C.) 

DHB: 1st 


























