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EXPLORATION AND MINERAL POTENTIAL- 
BELL MINE AND AREA 



MEMORANDUM 

To: Ross MacArthur 
B r ian  finderson 
Noranda Minerals- Pel 1  Mine 

From: Peter Ogryzlo 

Date: 24/03/87 

Subject: Exp lora t ion  and Minera l  Po ten t i a l -  Eel1 Mine and fired 

F r i o r  t o  a b r i e f  geologica l  survey o f  t he  H e l l  Mine f o r  t he  
purposes of s t r u c t u r a l  mapping, a  request was made by E r i an  
Anderson i f  a  review o f  the  mlneral  p o t e n t i a l  around H e l l  could be 
done a t  t h e  same time. 

The r e s u l t s  o f  t h i s  review may be summarized as fo l lows.  Targets 
a re  l i s t e d  i n  order of p r i o r i t y  as  t o  t h e  p r o b a b i l i t y  of success. 

1.Eefl Mine east o f  p i t  2c .  
?.Bel l  Hine south o f  p i t  2c- 
3.tiell Mine w i t h i n  pit 2c. 
4 - B e l l  Mine -contact of BFP stock t o  south and east. 
5. B e l l  Mine - below and around p i t  Zc. 
6.Granisle Copper. 
7. Ketza prospect between Pel 1  and Granisle.  
8. Nor th Newrnan. 

Each o f  these w i l l  be discussed i n  d e t a i l  below. 

The s i ngu la r  c h a r a c t e r i s t i c  o f  porphyry copper depos i ts  is t h e i r  
annular symmetry. I n  plan. they a re  commonly doughnut shaped, w i t h  
concent r ic  zones of  m ine ra l i za t i on  and a l t e r a t i o n .  
The b e l l  orebody s t radd les  t he  western and nor thern  contact  o f  t he  
stock and has been ex tens ive ly  explored. Grade and tonnage seem t o  
d im in i sh  t o  the  south and east, so exp lo ra t i on  was l i m i t e d  i n  
these areas. A t  present, approximately one t h i r d  o f  t h i s  contact  
i s  unexplored. and t he  southeastern contact  has no t  been found. 
Th is  represents the  most i n t e r e s t i n g  t a r g e t -  The reasoning behind 
t h i s  is s t ra igh t fo rward .  The candi t i ~ n s  o f  temperature, pressure, 
and s t r u c t u r e  t h a t  p reva i l ed  on one s i d e  of  t he  s tock a re  most 
l i k e l y  t o  be found on the other  s i de  o f  t he  stock. 
T h e  f i r s t  recommendation i s  t o  diamond d r i l l  across t h i s  contact  
between DDH 185 and DDH 186. DDH 185 was i n  low grade ore, 
averagzng around 0.30% Cu. DDH 185 averaged around 0.05% Cu,  

[ t y p i c a l  of t h e  barren core of t h e  deposi t .  





Experience a t  B e l l  has shown how sharp t h e  inne r  contact  of t he  
barren core  i s  w i t h  the  ore zone, w i t h  grades going from 0.05 t o  
0.50 w i t h i n  a few meters. V e r t i c a l  ho l es  d r i l l e d  on 200 foo t  
cen te rs  can e a s i l y  s t radd le  t h i s  contact.  Once t he  contact  i s  

. found. i t  should b e  pro jec ted  eastward and e:cplored w i t h  more 
diamond d r i l l i n g .  Holes should be i n c l i n e d  -45 and azimuths 
should be designed t o  cross t h e  p ro j ec ted  contac t  a t  r i g h t  angles. 
They should be spot ted t o  begin i n  bar ren  FFP and should be 
cont inued u n t i l  they cross i n t o  t he  count ry  rock, which appear t o  i 
be greenish t u f f s  w i t h  some s i l t s t o n e .  I+ t h e  ho les  do not  cross ! I 

! 
t he  contac t  by the  t ime a  reasonable depth of around 400 f e e t  i s  I 
reached. they should be stepped out  t o  c ross  t h e  contact  a t  a , 
h igher  e levat ion .  

The m ine ra l i za t i on  i n  DDH 186 i s  o f  f u r t h e r  i n t e r e s t .  Now t h a t  
abundant b l as tho l e  assay data i s  avai l ab le .  t h e  m ine ra l i za t i on  on 
2420 bench can be seen t r a i l i n g  o f f  i n  a  no r t heas te r l y  d i r e c t i ~ n .  
DDH 186 i s  considerably south o f  t h i s  t rend.  and shows no 
connect ion w i t h  i t  a t  t h i s  e levat ion .  Th is  i s  a l s o  worth f u r t h e r  
study. as t he  p o s s i b i l i t y  o f  f a u l t  displacement, e i t h e r  v e r t i c a l  
o r  l a t e r a l ,  should not  be ignored. 

? .Fe l l  Mine -south o f  p i t  Zc, F ig.  1. "B" .  

The same comments and reasoning apply t o  t he  southern contact  o f  
t he  stock. The contact  should be def ined between DDH 84 and DDH 78 
and between DDH 86 and DDH 85. 

3.Eel l  Mine - w i t h i n  p i t  2c. F ig.  1 " C " .  

B las tho le  assays have revealed a  zone o f  m ine ra l i za t i on  w i t h i n  the  
p i t  on t he  south s ide  grading 0.10% t o  0.30% t h a t  i s  some 400 f ee t  
wide by 500 f ee t  long. This i s  a  low grade. bu t  i t  i s  i n  an area 
t h a t  was no t  sampled by any dlamond d r i l l i n g .  The on ly  ho le  t h a t  
came c l ose  w a s  DDH 224. A rev iew o f  the  l o g  shows the  c l o s i n g  
comment t h a t  t he  degree of a l t e r a t i o n  and t he  number o f  f r ac tu res  
minera l i zed w i t h  cha lcopy r i t e  i n d i c a t e  a  nearby zone o f  
m ine ra l i za t i on .  This zone i s  e n t i r e l y  w i t h i n  the  FFP i n  what has 
always been considered the "barren" core, and cou ld  be e a s i l y  
sampled by diamond d r i l l i n g  from w i t h i n  t h e  p i t  boundaries. 
I n  add i t i on ,  the  s t y l e  o f  m ine ra l i za t i on  appears t o  be changing 
w i t h  depth. E r r a t i c  h igh  grade b l a s t h o l e  assays are  appearing, 
some as h i gh  as 1.00% C u  w i t h i n  t h e  "barren" core. These a re  
usua l l y  averaged i n  w i t h  the  surrounding waste assays and mined as 
waste. 
T h i s  deserves more examination. 

r 



Vertical mineralized fractures are appearing that are unlike the 
stockwork mineralization of the ore zone. Sampling to date has 
been extremely simple. with almost any sample of blasthole 
cuttings being more than adequate due tu the even distribution of 
m l  neral i :at ion among the dense networl:: of quartz veins. 
This is clearly nut the case in sampling vertical fractures with 
v r t i  ca l  holes. Grade distribution is far more erratic. Once agai 
this is in areas where sampling b y  diamond drill was scarce or 
absent. 4s m o s t  drill holes were vertical. they wvrtld easily 
suffer from the same bias. 
r. 

-. 

-7ee oljrjto 1. 
T h e r e  i; n o t  sufficient information on these zones to plan any 
diamond drilling. A detailed study of  the blast holes should be 
done. accompanied by geolopical mapping to better understand this 
mineralization. 

F f 1 ~ t . i  1: 'v'ertical mineralized fractures with al teratlon envelopes 
i n "tlarren" FFF' c o r e .  



4.Eell  Mine t o  the  southeast. F i g  1 "DM. 

once t h e  t rend o f  t he  contact i s  c l a r i f i e d  a t  " A "  and "B". t he re  
should be enough in fo rmat ion  t o  p l an  t h e  f u r t h e r  exp lo ra t i on  af 
t h e  E e l l  stock t o  t he  south and east. Four ho les  were d r i l l e d  
l ook ing  f o r  t h i s  contact,  DDH 236,237.238 and 259. A l l  f ou r  ho les  
were w i t h i n  the stock f o r  t h e i r  e n t i r e  length,  and t h e  contact  was 
no t  found. A new exposure an t he  ramp from 2460 t o  2420 on t he  
south s i d e  of the  p i t  has c l a r i f i e d  t h e  geology in t h i s  area. The 
rocks  a re  an i n t r u s i o n  breccia.  w i t h  boulders o f  a l t e r e d  FFP 
enclosed w i t h i n  a l t e r e d  EFP and f r e s h  dykes. Grades a re  low, bu t  
a re  c h a r a c t e r i s t i c  o f  the barren core. 
This  area should be sys temat i ca l l y  d r i l l e d  u n t i l  t he  contact  w i t h  
t he  count ry  rock i s  crossed. There i s  no outcrop t o  g i v e  any 
evidence o+ t he  l oca t i on  o f  t h i s  contact .  Th is  need not  be an 
e labora te  program. S i x  t o  ten  holes, each 400 t o  500 f e e t  i n  
l eng th  should prov ide  enough i n i t i a l  i n f  ormation t o  pursue t h i s  
f u r t h e r  o r  abandon i t .  
A number o f  geophysical maps were taken from the  f i l e  a t  E e l l  and 
g iven i n  a ~ e p a r a t e  f i l e  t o  Hr ian  Anderson. All ~f these prov ide  
some i n io rmat ion  i n  assessing t h i s  project.  Df p a r t i c u l a r  i n t e r e s t  
1 5  

/-i 
FAPINE MORRISDN AREA 

( HELICOPTER EM 

C DECEMBER 15'74. 
This  survey shows the  o re  zone and t h e  p y r i t e  ha l o  c l e a r l y .  There 
i s  an apparent anomaly t o  t he  southeast t h a t  i s  ambiguous i n  t h a t  
it may be p a r t  o f  the  ha lo  o r  may i n d i c a t e  another o re  zone. The 
sca le  i s  t o o  l a r g e  t a  use t o  p l an  any diamond d r i l l i n g ,  
Also o f  i n t e r e s t  i 5  
NEWMAN PROPERTY 
J.E.M.  PFOFTLES 
This shows the  southeast area t o  be express ionless i n  comparison 
t o  the  o re  zone. This  survey dates from t h e  e a r l y  1960's. 
I n  add i t ion ,  an ASKANIA  magnetometer survey shows annular symmetry 
over t h e  deposi t. 
A la ter  Induced Fo la r i za t i on  survey could no t  be found i n  the  
f i l e .  If you need add i t rona l  i n fo rmat ion  on any of these, M r .  
G a v i n  Dirom o f  Noranda Explnr-ation has experience and knowledge o f  
a l l  of them. 



S.Fell Mine- below and surrounding pit 2c- Fig. 1. 

It should never be over looked that despite years of mining the 
proven geological reserves at Fell remain large, and that probable 
and possible reserves at a lower cutoff af 0.20% Cu are in the 
hundreds of millions of tons, although at a lower average grade. 
This material is little explored as there was never a strong 
reason to explare it. The operations have achieved remarkable 
success with milling rates of up to 20,000 TPD with few 
alterations to a mill with a design capacity of 10,000 TPD. With 
an idle mill facility 5 miles away, Re11 could be re-examined at 
milling rates of 30,000 to 40,000 TPD. 
These are engineering considerations and I hesitate to comment on 
them further, other than to restate that large reserves at a lower 
cut-off may be predicted with a high degree of confidence at Bell. 
Another factor that should not be over looked is t h e  presence and 
continuity of the high grade zone. It has been drilled to a depth 
of 2000 feet and is consistently present. This has always been a 
positive factor. as this zone can often be selectively mined 
during periods of adverse economic conditions to raise cash flows. 

6.Granisle Copper- Fig. 2. 

The comments on annular 
symmetry apply to the 
Granisle deposit as well. M y  

(' '. own knowledge o f  the S ~ p a s i t  
',, ; is limited to technical 
I papers and several site 
i ,  
i ..., visits- Fig. 2 suggests a 

possibility of mineralization 
to the north and west. This O v a ,  O w %  c. 

may already have been tested. 0 2 5  - 0 U ) X b  

A review of the diamond drill - ~ d * .  d -." .I, 

data and the blasthole assays 
s h o t t l  d be done before 
plannlng any further 
e::plorat~on, 

FIGUSE 3 
P I T  GEOLOGY on4 COPPER D l S T R l e u T l 0 ~  

A T  L A K E  LEVEL 

FIGURE L - Pit geology and copper distribution at  Granisle. 



1 7,Ketza prospect. Fig. 3, "Em. 

This prospect is on the eastern side of a small lake on Newman 
peninsula south of the Bell tailings pand. Exploration in the 
1960's revealed a geochemical anomaly near the Babine lakeshore. 
Assessment reports are on file in the Ministry of mines in 
Smithers and are listed below, In addition, the 1974 helicopter 
VLF EM survey mentioned above showed an anomaly over a rounded 
point on the north eastern shore of the small lake. A i r  photos 
support this circular strctcture, which suggest a plug or 
subvol cani c structure. 
Another feature of interest is the regional fault pattern. The 
Newman fault has always been taken as the fault which localized 
the Granisle, Eell, North Newman, and possibly the Old Fort 
deposits. This fault crosses Eel 1 and into the ravine east of no. 
5 tailings dam and dissappears into Hagan arm. See Fig. 4. 
Mapping at Hell, however, revealed that this is not the fault with 
the greatest throw, or vertical displacement. Another fault splays 
off from the Eell deposit and passes under the tallings pond and 
continues south east into the next Iake on the peninsula beside 
the Eetra showing. This fault places Jurassic and Cretaceous rocks 
in juxtaposition and would require a throw of  at least 3000 feet. 
This is most 1 i kel y the fault which preceded the Be1 1 intrusion. 
A n  explorati~n program here would be more involved than for the 
targets outlrned above. Initial work would involLde at least 
geological m s p p i n g  and a geophysical survey. A liason should be 
made with Mr. Ron MacArthur of the Noranda Exploration office in 

( Prince George, who may have some knowledge of the property. A Mr. 
P. McCarter of Noranda Exploration made an excellent map of the 

i 
i ' claims immediate1 y to the south in 1981. 

The claims aver the Ketza showing forfiet in 1990, so some work 
should be planned at least by next season. Maurice Ethier at Bell 
should read these recommendations as well. as in a personal 
communication he queried the possibilty of mineralization in this 
area as the lake w a s  being considered for additional tailings 
starage. 

8.North Newman- Fig. 3, "F", 

This deposlt is some 2 1/2 miles northwest of Bell on a point on 
the w e s t  side of the peninsula. It was discovered and drilled at 
the same time as the Bell deposit. No mineable reserves were 
developed, but one hole did have grades of 0.30% Cu to 0.50% Cu. 
The drill logs are in the same +ile a5 the Newman (Bell) logs. The 
deposit is worth re-examination if it is felt that reserves are 
dwindling at Eell. The claims forfeit in 1996. 





1 I The Babine Igneous Suite Was emiaced during the these faults, such as  the herman fiiu1t a t  

I latter fJbges  of major blak-fault txfonism, which. (Figs. I, 3). eea8r.l af ter  e ~ p ~ a c e m e n t  H~~~~~~ 
I 

in pa*? formed the prominent north-northwest struc- movement continued on faul ts  after th* 

I 1 i n  in h e  region The B F P  intrusions and igneous event, a s  is e v i d ~ t  fNm the ,uxtaposition 
their genetically a d  Copper de~ofi ib  appear to of the BFP-related voli.nicl against older roc* units, 

1 3p\ have been emplaced along faults which have the and from the major offset of the Morrison mrphyry 
3, 

I greatest vertld dis~Lcement- Movement On Some of copper deposit (Carson and Jambor, this vo~ume) .  

I ( /  
I 
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RECOMMENDATIONS 

The cheapest exploration has already been done at Bell, namely the 
blasthole assays. These hold a wealth a+ information on metal 
zoning and trends. A study of these Should reveal more exploration 
targets. i 

I-Reduce all 50 scale blast plans to 1 0 0  scale, that is 1: 1200. 
This has already been started, with current planning using 100 
scale plans. Once all bastholes have been plotted on 100 scale, 
the results should be contoured with isopleths or lines of equal 
grade at 0. 10, 0.20,  0.30, 0.40, 0.50, 0.75, and 1.00% Cu. This 
will give a clear picture of both low- grade and high grade 
trends. The reductions can be done photographically at a very low 
cost, and the platting and contouring would involve a few weeks 
drafting time. 

2.Flot a1 1 diamond drilling on the latest 500 scale pit 
topography. The 490 scale diamond drill plan has suf fe red greatly 
from neglect, and the topography 1 5  out of date. IS a diamond 
drill program 1 5  begun, it will be helpful ta have a plan with 
c ~ i r r - e n ?  raad and dump locations to plot h a l e  locations and to plan 
drill moves. 

3 . A n  initial diamond drilling program to explore targets at Bell, 
which are A.B,C, and D on Figure 1 would require 8,000 to 10,000 
f ee t  of EQ drilling. Any success would require additional 
development dri 1 ling, which should be planned and budgeted 
separate1 y. 
If any drilling is completed, it is highly recommeded that if the 
core 1s not split, but completely crushed and assayed, that a few 
representative portions from each hole be retained far thin 
sections. The alteration mineralogy I S  well known at Fell, and if 
drill resuls are ambiguous, alteration can serve as a guide to 
decide the direction of further work. 

4,Fegin engineerrng studies to see if the operation would be 
economic at higher milling rates and lower grades. If the results 
are positive, plan an exploration program to define reserves at a 
lower cutoff below and around pit 2c. 

S.Review diamond drilling and blasthole assays at the Granisle 
mine. 

&.Do a property examinatian of the Ketza showing, and follow up 
with geological mapping and a geophysical survey. This should be 
begun during the 1987 field season. 

I 
I 

?.Review diamond drilllng at North Newman. Additional geological 

I: 
mapping would be timely in the light of expertise gained at the 
Bell Mine. 



KETZA PROSPECT 

ASSESSMENT REPORT NUMBERS 

On f i l e  at t h e  M i n i s t r y  of M i n e s ,  Smithers. - 

O m i n e c a  M i n i n g  D i v i s i o n  Reports 



DISCUSSIQN 

GEOLOGICAL RESERVES BELL 

Geological  reserves below 31 Dec 86 sur face a t  a 0.20% Cu 
cut-of f were ( t o  1420 e leva t ion )  : 

110.000,000 t a n s  12 0.43% Cu. 

O f  t h i s ,  mineable reserves w i t h i n  p i t  2c were: 

q - 7  
LL, 000,0(30 tons @ 0. 48% Cu. 

Therefore proven and probable reserves around and below p i t  
2c are  : 

88,000,000 tons  13 0. 42% Cu. 

Since few ho les  d r r l l e d  low-grade (+0.20% Cu) f o r  more than - 
500 fee t .  between 2C1OO' e leva t ion  and 1420 t he re  m a y  be 
add I. tl o n a l  p o t e n t  1 a1 reserves i n the  order  ot' 50, C~00, (1)00 tons 
a t  an estimated grade of (3.40% Cu. 

//  -, 
\ The deepest ho les  bottomed i n  o re  grades around 500' 

e levat ion .  Assumrng tha t  t h e  same d i s t r i b u t r o n  of grades as 
I n  t he  upper po r t ron  of the deposi t .  t he  p o t e n t i a l  reserves 
between 1420 a n d  500 are i n  t he  order  o f  170,000,000 tons  a t  
0 . 4 2 %  C u -  None of t h i s  i s  inc luded i n  the  MIF, 

This woctld g i v e  po ten t ra l  reserves around and below p i t  2c 
( t o  5 0 '  e leva t ron )  a t  a 0.20% Cu cu t -o f f  o f :  

288, 000, C)Cj0 tons at (2,  42-/. Cu. 

Contained metal would b e  1,210,000 tons  Cu 
2.900, 00(? ounces Au 

To pu t  these p o t e n t i a l  reserves i n  perspective, the  contained 
metals are of t he  same order o f  magnitude as t h e  l a r g e  
massive s ~ t f p h l d e  deposi ts  of t he  Canadran sh ie ld .  

I f  any exp lo ra t i on  success is achleved i n  t he  ou ter  p o r t i o n s  
o f  t h e  stocl-. as ou t l i ned  i n  t h i s  r epo r t .  t h l s  p o t e n t i a l  cou ld  
doctb 1 e. 

Obvious1 y m o s t  of t h i s  w i l l  never be mlned. Converse1 y these 
reserves should n o t  be overlooked. The purpose o f  t h i s  
d iscuss ion  is t o  demonstrate t h a t  t he re  i s  no shortage o f  
reserves a t  B e l l .  The prablems are  englneer lng and techn ica l  
i n  nature,  i n  p lanning h o w  t o  e x t r a c t  these reserves. I f  
expend1 t u r e s  a re  being contemplated f o r  exp lo ra t i on ,  a 
s i m i l a r  amount of time and energy should be g iven t o  
e n g i n e e r i n g s t u d i e s o f  t h e d e p o s i t .  



DIAMOND D R I L L  HOLE SUMMARY AND L O G S  



R.R. 2 
SMITHERS, B.C. 
VOJ 2N0 

ANTHONY L'ORSA, M.SC., F.G.A.C., GEOLOGIST TEL (604) 847-9580 

-f-; 

Ross McArthur 

Brian Anderson 

Bell Mine 

Granisle, B.C. 

Dear Ross and Brian: 

Enclosed please find diamond drill logs and summaries 

for 1987 drilling, and my invoice. Below are a few short 

observations on the drilling. 

1. 87-11, in the section 79-110 ft., passed through a 

f '\ breccia that formed early enough to trap some copper mineraliz- 
-' 

ation. It is not quite a pre-ore breccia because it carries 

fragments of chalcopyrite-bearing quartz veins, but there is 

chalcopyrite in the breccia matrix and there are a few chalco- 

pyrite and quartz veinlets with a little bornite cutting the 

breccia. I don't want to exaggerate the possible significance 
of this breccia, but to give you an extreme example of what can 

happen in an early breccia, consider La Colorada breccia pipe 

at Cananea which yielded 7 million metric tons grading 6% Cu 
plus Mo, Au and Ag. No profit sharing there, I suppose. 

2. The southeastern contact of the BFP is occupied by 

an extensive explosion breccia. It would have made a beauti- 

ful ore trap - if only ore solutions had found their way into 
it, which was not the case at the level we investigated. All 

known explosion breccias at the Bell mine appear to be post-ore, 

except for the one intersected in 87-11. 

3. Quartz-sericite alteration found in the southwestern 
sector of the pit appears to extend out along the southwestern I 

I 

G 1 
I 
I 
I 
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f; contact of the BFP. The alteration is still present at well- 

silicified 87-15. Some 1300 ft. of contact zone between 87-9 
and 87-15 remain virtually (DDH 85 came close) untested, i.e. 

most of area "B" in Peter Ogryzlo's memorandum dated 24 Mar.87. 

Although Dave Carson's alteration studies appear to provide 

no encouragement in this direction, 87-15 indicates that quartz- 

sericite alteration occurs much farther out along the south- 

western BFP contact than is shown in Carson's 1976 figures. My 

inclination, suject to data review, would be to drill another 

hole in the DDH 85-86 area, as Peter has recommended. The odds 

are that you will hit post-ore explosion breccia, but I think 

it is worth a try. 

4. In the drill logs I have not attempted to separate- 
the "barren dyke" found in the pit but, of course, you can spot 

it by referring to the RQD. This BFP phase tends to show less 

feldspar alteration than surrounding rocks but it does contain 

hydrothermal biotite and a little copper, and it exhibits a 
low RQD. Why? Does the rock occupy a zone of recurrent faulting 

that earlier served as a conduit for copper-bearing solutions?? 

It will be interesting to see how Cu assays plot in the vicinity 

of this rock. 

Thank you for giving me the opportunity to help with this 
interesting project. 

Good luck, 



SUMMARIES OF 1987 DIAMOND DRILL HOLES. 

87-1 260 ft. at 45' in BFP and explosion breccia. Sericite to 

quartz-sericite zones. Pyrite halo. 

87-2 618 ft. at 45' in explosion breccia, volcanic breccia 

and tuff. Quartz-sericite zone. Pyrite halo. Intense 

alteration in much of the hole makes it difficult to det- 

ermine that the rock is a breccia and impossible to 

identify the breccia fragments in hand specimen. Somewhat 

decreasing alteration from 540 ft. to end of hole reveals 
volcanic breccia and tuff. 

87-3 410 ft. at 45' in BFP, explosion breccia in contact zone, 

and volcanic rocks. Sericite tc chlorite-carbonate zones. 

61 Pyrite halo. 
1 

87-4 297 ft. at 90' in BFP. Biotite zone. Gypsum. Pyrite and 

chalcopyrite to chalcopyrite dominant zone at depth. Rock 

tends to break horizontally in sections with gypsum veins. 

87-5 350 ft. at 45' in BFP. Biotite zone. Gypsum. Pyrite 

and chalcopyrite. Anhydrite vein at 304 ft. 

87-7 350 ft. at 90' in BFP. Biotite zone with local quartz- 



87-8 250 ft. at 90' in BFP. Biotite and sericite zones. 

Gypsum. Both chalcopyrite and pyrite occur in this 

hole but the total sulphide content is low; generally 

about 1% or less. 

550 ft. at 62' in BFP, but upper 285 ft. of hole is so 

altered that original rock type is uncertain. Quartz- 

sericite to sericite zones. Gypsum at depth suggests 

early biotitization, now sericitized. Pyrite is generally 

more abundant than chalcopyrite. Chalcocite and covellite 

are common in upper parts of hole, and small amounts of 

chalcocite are present to the end. 

87-10 250 it. at 75' in BFP and explosion breccia. Quartz-sericite 

zone. Minor gypsum and local sericitized fine-grained 

biotite suggest an earlier biotitized zone. Much of the 

core in this hole is so intensely altered that I can only 

guess at the original rock. Pyrite is more abundant than 

chalcopyrite. Small amounts of molybdenite are present. 

87-11 300 ft. at 45' in BFP. Biotite zone. Chalcopyrite is 

much more abundant than pyrite. An explosion breccia 

cut between 79 and 110 ft. was formed early enough to 
trap some chalcopyrite and bornite, and it could constitute 

a significant ore zone. See accompanying letter. 

87-12 300 ft. at 51' in BFP. Biotite zone. Gypsum. Chalco- 

pyrite is more abundant than pyrite, but the sulphide 



87-13 250 ft. at 76' in BFP. Biotite zone. Gypsum. Local 

superimposed quartz-sericite alteration. Chalcopyrite 

and pyrite. Minor molybdenite. 

87-14 160 ft. at 45' in tuff and volcanic breccia. Chlorite- 

carbonate zone. Pyrite halo. 

87-15 530 ft. at 45' in BFP and explosion breccia. Quartz- 

sericite zone. Pyrite halo. Intense silicification 

(quartz flooding and quartz stockworks) in much of thi-s 

hole suggests a possibly significant extension of the 

hydrothermal system along the BFP contact in a south- 

easterly direction from the southwestern sector of 

the pit. 

87-16 140 ft. at 90' in andesitic and felsic volcanic rocks. 
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GEOLOGICAL ASSESSMENT OF THE KETZA LAKE AREA 

SOUTH OF THE BELL MINE 

ON THE NEWMAN PENINSULA,B.C. 

C.J.KLOEREN- OCT. 1987 





The mapped a r e a  i s  c e n t r e d  a p p r o x i m a t e l y  s e v e n  

k i l o m e t r e s  n o r t h  o f  t h e  town o f  G r a n i s l e  a n d  f o u r  k i l o m e t r e s  

s o u t h  of t h e  B e l l  p i t .  The m o s t  r e c e n t  g e o l o g i c a l  maps ,  a d j a c e n t  

t o  t h e  s o u t h  and n o r t h  o f  t h e  p r e s e n t  m a p p i n g ,  w e r e  d o n e  by 

P . M c C a r t e r  ( 1 9 8 1 )  and by D.J.T. C a r s o n  e t  a l .  ( 1 9 7 6 )  
i- \ 

r e s p e c t i v e l y ,  o f  Noranda E x p l o r a t i o n  Co .L td .  The p r e s e n t  mapping 

f i l l s  t h e  g a p  b e t w e e n  t h e  1 9 7 6 / 1 9 8 1  c a m p a i g n s .  It c o n c e n t r a t e s  

on t h e  r e c e n t l y  l o g g e d  g r o u n d  e a s t  o f  t h e  a x i s  K e t z a  l a k e  - 
T a i l i n g s  d i s p o s a l  l a k e  and on t h e  s h o r e s  o f  B a b i n e  l ' ake .  

R E G I O N A L  GEOLOGY 

J u r a s s i c  v o l c a n i c  r o c k s  o f  t h e  H a z e l t o n  Group  a r e  

t h e  o l d e s t  r o c k s  e x p o s e d  on t h e  Newman P e n i n s u l a .  They a r e  

i n t r u d e d  by Eocene s t o c k s ,  d i k e s  a n d  s i l l s  o f  B i o t i t e - F e l d s p a r -  

P o r p h y r e  ( B F P )  and  o v e r l a i n  by v o l c a n i c  B F P - e q u i v a l e n t s .  The 

i n t r u s i v e  r o c k s  h a v e  been  l o c a l i z e d  by a  s y s t e m  o f  NNW-trending 

f a u l t s  and  by a  s u b s i d i a r y  s e t  o f  N E - t r e n d i n g  f a u l t s  ( M c C a r t e r  

1 9 8 1 ) .  The NNW-str iking Newman f a u l t ,  w h i c h  c u t s  t h r o u g h  t h e  B e l l  
f 

b 
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i a m y g d a l o i d a l  b a s a l t  a n d  m i n o r  r h y o l i t e .  T h e s e  r o c k s  h a v e  a  f i n e ,  

g r e e n ,  d e n s e  a p h a n i t i c  m a t r i x  o f  c h l o r i t e ,  e p i d o t e ,  c a l c i t e  a n d  

p r e h n i t .  Few f l o w s  a r e  a m y g d a l o i d a l  a n d  b e d d i n g  i s  m a s s i v e  e x c e p t  

i n  t h e  f i n e r  t u f f a c e o u s  u n i t s .  Dark  g r e e n  a r g i l l i t e , .  i n t e r b e d d e d  

w i t h  s i l t s t o n e ,  was o b s e r v e d  i n  t h e  m o s t  n o r t h e r l y  o u t c r o p s  o f  

t h e  g r o u p .  

T h r e e  main t y p e s  o f  Eocene Babine ' ~ ~ n e o u s  rocks 

a r e  f o u n d  i n  t h e  mapped a r e a  : Rhyodacite i n t r u s i o n s  t o  t h e  N E ,  

Biotite-Feldspar-Porphyry (BFP) s t o c k s  o r  s i l l s  SW a n d  N W  o f  
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r '  A L T E R A T I O N  AND M I N E R A L I Z A T I O N  
i ' 

The mos t  s i g n i f i c a n t  a l t e r a t i o n  a n d  m i n e r a l i z a t i o n  

o b s e r v e d  i s  e x t e n s i v e ,  l a t e  c a r b o n a t e  v e i n i n g  t o g e t h e r  w i t h  

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

l i n e  i m m e d i a t e l y  t o  t h e  e a s t  o f  t h e  B e l l  m i n e  t a i l i n g s  pond.  The 

s h o r e  l i n e  o u t c r o p s  a r e  l o c a t e d  i n  t h e  SW p a r t  o f  t h e  S o u t h  

Newman a l t e r a t i o n  z o n e  ( ~ a m b o r  1 9 7 4 ) .  Beyond i t s , b o u n d a r y ,  i n  

SW d i r e c t i o n ,  o n l y  minor  t o  m o d e r a t e  sericitization,chloritiza- 

t i o n  and  l i t t l e  s i l i c i f i c a t i o n  was  o b s e r v e d  w i t h  l o c a l  t r a c e s  

of p y r i t e  a n d  w i t h  o x i d e  f i l l e d  f r a c t u r e s  ( b r e c c i a  z o n e ) .  B e t h  

Clemson ,  o f  Noranda E x p l o r a t i o n  Co. ,  h a s  c o m p i l e d  a  summary 

( a p p e n d i x )  o f  p e t r o g r a p h i c  o b s e r v a t i o n s  on e l e v e n  t h i n  s e c t i o n s  

of " r h y o d a c i t e "  s a m p l e s  of  t h e  a r e a  ( f i g . 2 ) .  
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in diameter. Unfortunately, no such halo was found in the 

easterly area where outcrops are abundant. With regard to the 

westerly area, where glacial drift is covering most of the. bed 
, 

rock, it is difficult to imagine that a halo could be hidden 

without being visible locally on the Babine lake shore line. 
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SAMPLE 255 

Fe ldspar  Phenocrys ts  
- e u h e d r a l ,  up t o  3 mm i n  s i z e  
- occur  a s  s i n g l e  la th-shaped c r y s t a l s  and i n  

g lomeroporphyr i t i c  a g g r e g a t e s  up t o  8 mm i n  s i z e  
- p l a g i o c l a s e  modera te ly  twinned - a l b i t e  and c a r l s b a d  
- t h e  margins  o f  some g r a i n s  appear  t o  b e  zoned 
- much o f  t h e  p l a g i o c l a s e  i s  dus ty - look ing  - Plag i o c l a s e  is  a 1  t e r e d  - most f r e q u e n t l y  r ep l aced  by 

i pa t ches  of .  i r r e g u l a r  ' c a r b o n a t e ,  t r a c e  ser ici  te ,  c o a r s e r  
\, muscovi te ,  c h l o r i t e ,  sphene,  p l u s  minor opaques and 

ox i d e s  
- c h l o r i t e  ha s  b lue  b i r e f r i n g e n c e  and is g r een  i n  c o l o u r  
- c h l o r i  t e -ca rbona te  a1  t e r a t i o n  o f  p l a g i o c l a s e  i s  

r e l a t i v e l y  minor,  b u t  g e n e r a l l y  p r e s e n t  f o r  a l l  
phenocrys t s 

- t h e  phenocrys t s  appear  t o  b e  p e r t h i t i c  

Groundmass 
- t h e  f e l d s p a r  phenocrys t s  a r e  randomly o r i e n t a t e d  i n  a  

f ine -gra ined  mat r ix  o f  a l b i t e ,  c h l o r i t e ,  p l u s  minor 
q u a r t z  

- t h e  groundmass l a t h s  may l o c a l l y  b e  o r i e n t a t e d  i n  a  
s u b p a r a l l e l  manner 

- minor c o n s t i t u e n t s  i n c l u d e  c h l o r i t e ,  q u a r t z ,  sphene,  
c a l c i t e  and opaques 

- t h e  groundmass f e l d s p a r  l a t h s  a r e  c l oudy  & buff  
coloured and r e l a t i v e l y  u n a l t e r e d  ( i  .e. no t  r ep l aced  by 
c a r b o n a t e ) ,  but  t h e r e  i s  a  f a i r  b i t  o f  c h l o r i t e  
occu r r i ng  i n t e r s t i t i a l  t o  f e l d s p a r  and i n  somecases may 
b e  r e p l a c i n g  f e l d s p a r  a l ong  twin p l a n e s  

- some minor q u a r t z  ( i n t e r s t i t i a l  t o  p l a g i o c l a s e )  occurs  
i n  i r r e g u l a r  equant  g r a i n s .  

- c h l o r i t e  and q u a r t z  commonly r e p l a c i n g  p r imary  

4 \ 
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5 hornb lende  (have  a  hexagonal  o u t l i n e )  - rock c h a r a c t e r i z e d  by a  low c o n t e n t  o f  p r imary  b i o t i t e  
and hornblende  

f-.: Opaques 
I 

- i 
no s u l f i d e s ,  no p y r i t e -  - abundant  i r r e g u l a r  h e m a t i t e  and sphene  a re  s c a t t e r e d  

/ I 

t h roughou t  I 

A 1  t e r a t i o n  - minor c h l o r i t e - c a r b o n a t e  a 1  t e r a  t i o n  o f  f e l d s p a r ,  I 

hornblende  and b i o t i t e  I 1 
-, 

BELL 39 I 

Phenocrys t s  - t h e  sample c o n t a i n s  up t o  30% subhedra l  p h e n o c r y s t s  o f  
f e l d s p a r  

- t h e  rock is g l o m e r o p o r p h y r i t i c  ( p h e n o c r y s t s  a r e  
in te rg rown)  

- t h e  f e l d s p a r  p h e n o c r y s t s  appear  t o  b e  p e r t h i t i c  
- t h e  f e l d s p a r  i s  somewhat d u s t y  and commonly c o n t a i n s  

i r r e g u l a r  p a t c h e s  o f  o x i d e  - v e r y  l i t t l e  c h l o r i t e  a l t e r a t i o n  o f  f e l d s p a r  ( a s  seen -in 
255) - t h e  f e l d s p a r  p h e n o c r y s t s  a r e  weakly t o  m o d e r a t e l y  
s e r i c i t i z e d  and a r e  c h a r a c t e r i z e d  by i r r e g u l a r  p a t c h e s  
o f  o x i d e s  

- no c a r b o n a t e  observed r e p l a c i n g  f e l d s p a r  
* \ - no p r imary  hornblende  o r  b i o t i t e  observed 
i - t r a c e  p r imary  b i o t i t e  r e p l a c e d  by muscov i t e ,  o x i d e s  and 

sphene  

Groundmass - t h e  groundmass i s  e x t r e m e l y  f  ine -g ra ined  
- i t  c o n s i s t s  o f  an i n t e r l o c k i n g  mosaic of  f e l d s p a r  and 

q u a r t z  
- groundmass i s  g e n e r a l l y  devo id  of  a n y  e u h e d r a l  o r  

s u b h e d r a l  g r a i n s  
- t h e  groundmass i s  s l i g h t l y  ser i c i t i  zed 
- i r r e g u l a r  p a t c h e s  o f  d i s s e m i n a t e d  o x i d e  occur  i n  t h e  

groundmass 
- c o n t a i n s  d i s semina ted  g r a i n s  o f  sphene  and z i r c o n  
- minor ,  i r r e g u l a r  p a t c h e s  of  q u a r t z  occur  i n  t h e  

groundmass 
- no s u l f i d e s  
- main o x i d e  is  g o e t h i t e  which h a s  brown t o  o c h r e  

i n t e r n a l  r e f l e c t i o n s  

A 1  t e r a t i o n  - minor t o  moderate s e r i c i t i  z a t i o n  o f  f e l d s p a r  
p h e n o c r y s t s  and minor s e r i c i t i z a t i o n  o f  groundmass 
f e l d s p a r  

C, 

tL 



- c h l o r i t e  a l s o  o c c u r s  i n  s m a l l  p a t c h e s  i n  t h e  m a t r i x  
i n t e r s t i t i a l  t o  t h e  f i n e - g r a i n e d  l a t h s  o f  p l a g i o c l a s e  - abundan t  d i s s e m i n a t e d  s p h e n e  

- minor  c a r b o n a t e  is p r e s e n t ,  p a r t i c u l a r l y  i n  and a round 
m i c r o f r a c t u r e s  - c a r b o n a t e  was n o t  o b s e r v e d  r e p l a c i n g  f e r r o m a g n e s i a n  

1- I 

k.. 
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and c a r b o n a t e  
r o c k  i s  v e r y  s i l i c e o u s  

- v e r y  l i t t l e  m a f i c  m i n e r a l s  

A 1  t e r a t i o n  

BELL 5 -- 

s i  ze  
- some o f  t h e  qu s e u h e d r a l  o u t l i n e s  
- t h e  q u a r t z  g r a  

a g g r e g a t e s  o f  f e l d s p a r  and minor  c h l o r i t e  
- t h e  f e l d s p a r  is  c l o u d y  
- minor  q u a r t z  may r i m  t h e  m a r g i n  o f  f e l d s p a r  
- c o l o u r l e s s ,  v e r y  f  i n e - g r a i n e d  a g g r e g a t e s  o f  c h l o r i t e  

( g r e y  b i r e f r i n g e n c e )  o c c u r  a l o n g  g r a i n  m a r g i n s  & p a r t l y  
r e p l a c e  f e l d s p a r  - a  l o t  o f  t h e  f i n e - g r a i n e d  c h l o r i t e  is  d e v e l o p e d  a l o n g  
t h e  f r a c t u r e s  which c a r r y  o x i d e s  

- m o d e r a t e  ser ic i t i  z a t i o n  o f  f e l d s p a r s  
- no p r i m a r y  m a f i c  c o n s t i t u e n t s  
- c h l o r i t e  a p p e a r s  r e l a t e d  t o  m i c r o  f r a c t u r e s  

(" 
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n t  f i n e l y  d i  
c k h a s  been 

' \  

s h a v e  been  a l m o s t  t o t a l l y  
r e p l a c e d  b y  f  i n e - g r a i n e d  ser i c i  t e  

- t h e  f i n e r  f e l d s p a r  i n  t h e  m a t r i x  is p a r t l y  ( i . e .  50%)  
r e p l a c e d  by an  e x t r e m e l y  f i n e  ne twork  o f  ser ici  t e  - c h l o r i t e  o c c u r s  i n t e r s t i t i a l  t o  p l a g i o c l a s e  

- c h l o r i t e  i s  c o l o u r l e s s  w i t h  a  s l i g h t  b r o w n i s h  t i n t  
- no s u l f i d e s  
- abundan t  o x i d e s  - g o e t h i  te 
- minor  d i s s e m i n a t e d  s p h e n e  

A 1  t e r a t i o n  
- i n t e n s e  se r ic i t i  z a t i o n  o f  p l a g i o c l a s e  

i s  

k-2 
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