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STATEMENT O F  COSTS INCURRED 
~ - - ~ .  - - ~ 

I .  Access T r a i l  _____.______ C o n s t r u c t i o n  ( S e e  Appendix  I )  

L a r r y  Pa lmer ,  Collymount,  B .  C . ,  Sep t .  27,  28, 29 
D-6 B u l l d o z e r  Work; 13.25 hours  0 $35/hour $ 463.75 

Valnor Trucking  L t d . ,  Box 939,  Burns Lake, B .  C .  
S e p t .  27 ,  Oct. 3,  Haul B u l l d o z e r  and Return t r a n s p o r t ,  
t o t a l ,  12 h o u r s  ( %  c o s t  a l l o t t e d  t o  Road, 3 c o s t  t o  
S t r i p p i n g )  T o t a l :  $459.00 x . 5  229.50 

Labour: ____ 

S t a n  B e a l ,  J r . ,  23251 Dyke Road, Richmond, B .  C .  
S e p t .  2 6 ,  27,  28, 29,  Road l a y o u t  and s u p e r v i s i o n ,  
S l a s h i n g ;  3 . 5  days (3 $75/day 

Tom S h e l f o r d ,  Collymount,  B .  C . ,  S e p t .  29 ,  Oct. 4 ,  
S k i d d i n g  tiiiiber; 2 .75  hours  (? $28/hour 

262.50 

77.00 

N .  K. L i n d r o o s ,  Box 221, Burns Lake, B .  C .  
Oct .  25,  26; S l a s h i n g ;  2 days @ $75/day $ 150.00 

3 . 3 6  Saw Suppl i es ___- 

153.36 153.36 

Nick Ukra inez ,  Burns Lake, B .  C . ,  Oct. 25,  26 
S l a s h i n g ;  1 3 . 5  hours  I3 $9/hour  121.50 

TOTAL,  ACCESS C O N S T R U C T I O N  $ 1,307.61 
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I I .  - S t r i p p i n g  __ - - ( S e e  A p p e n d i x  I )  

Lar ry  Palmer o f  Collymount,  B .  C .  
D-6 B u l l d o z e r  work, 1 3 . 2 5  hours  (3 35/hour  
S e p t .  30, Oct. 1 ,  2. 

Valnor Trucking  ( %  T r a n s p o r t )  

Labour 

S t a n  B e a l e ,  J r . ,  Sep t .  29,  30,  Oct. 1 ,  2 
S l a s h i n g ,  3 . 5  days (3 $75/day 

Toin S h e l f o r d ,  Oct .  5 
Skidding  timber, 2 .75  hours  @ $2E/hour 

Harry Hewitt ,  Collymount,  B .  C . ,  Oct .  5 
B l a s t i n g  r o c k ,  8 hours  (3 $7.50/hour  

Nick Ukra inez ,  Oct. 4 ,  5 
S l a s h i n g ,  1 3 . 5  hours  0 $9/hour  

Meal s , Lodgi nA& __ Travel  

P a r t  o f  T o t a l  t o  S t r i p p i n g  
Tota l  : $934.66 
Al lo tment  t o  S t r i p p i n g  

$ 463.75 

229.50 

262.50 

77.00 

60.00 

121.50 

275.69 

TOTAL STRIPPING $ 1,489.94  
_______ 

- TOTAL __ PHY S I C A L  WORK __ 

Access C o n s t r u c t i o n  
S t r i p p i n g  

$ 1,307.61  
1 ,489 .94  

TOTAL $ 2,797.55 
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111. Geological Flapping ( S e e  Appendix I )  

James Ager, Geologis t ,  o f  5829 Barker Avenue, Burnaby, B .  C .  

June 23 - J u l y  1 7 days property work @ $100/day $ 700.00 
2 days t r a v e l  @ $50/day 100.00 

J u l y  21 - A u g .  3 1 2  days mapping @ $100/day 1,200.00 
2 days t r a v e l  13 $50/day 100.00 

Sept. 26 - Oct. 3 6 days property work @ $100/day 600.00 
2 days t r a v e l  8 $50/day 100.00 

Oct. 15 - Oct. 26 10 days mapping (3 $100/day 1,000.00 
100.00 2 days t r a v e l  8 $50/day 

Nov. 1 - Dec. 31 20 days Mapping; r epor t  w r i t i n g ;  
rock inspec t ion  under microscope 1,000.00 

Geotex Consul tan ts ,  P. Read o f  100 W .  Pender S t .  
Vancouver, B .  C . ;  Pe t rographic  Report 

Mapping Suppl ies  

Pe t rographic  Se rv ices  

Ron Stokes ,  Consul t ing Engineer 

F ie ld  Camper and Truck Rental from James Ager 
o f  5829 Barker Ave., Burnaby; 2 months @ $500/month 

Fie1 d Meals , Lodging and Travel 
$934.66 l e s s  $275.69 

$ 4,900.00 

300.00 

261.86 

207.00 

802.78 

1,000.00 

435.40 

Assays 50.00 
~. 

$ 7,957.04 



IV. Geophysical Surveying (Appendix I )  

Mauro G .  B e r r e t t a ,  Geophys ic i s t ,  o f  26935 - 100th Avenue, Whonnock, 
B .  C . ,  surveyed: 

21.4 km Induced P o l a r i z a t i o n  @ $420/km !$ 8,988.00 
24 km V .L .F .  0 $75/km 1,800.00 
6 . 3  km C . E . M .  Shootback @ $100/km 630.00 
Mobe - Demobe 450.00 
Grid r e - e s t a b l i s h  450.00 

TOTAL F O R  GEOPHYSICAL S U R V E Y I N G  $ 12,318.00 

LIST OF CLAIMS A N D  DISTRIBUTION OF WORK 
I________________ 

_ _ _ _  Tets  Claim Group - 

Claim No. 
Years o f  

Record No. Record Date - Work Applied _ _ ~  

Te ts 1 - 15 796 September 4 
Jim-Bo 1 - 5 1210 June 3 
Lake 1 -  5 1 2 1 2  June 
South 1 -  5 1 2 1 1  June 

4 
3 

John Boy 1 - 5 1209 June 3 

The TETS claims were f i r s t  s taked  i n  J u l y ,  1969, by John Shel ford  
( 6  c l a ims ,  TETS 1 - 6 ) .  Addit ional  c la ims were added l a t e r .  These claims 
were r e loca ted  under the Gr id  System a s  15 u n i t s ,  t he  TETS group and Z u n i t s ,  
the C I N D Y  group on September 1 4 t h  t o  1 8 t h ,  1977.  Further  per imeter  c la ims 
were recorded i n  June ,  1978; John-Boy, 5 u n i t s ;  Jim-Boy 10 u n i t s ;  South,  
5 u n i t s ;  and Lake, 5 u n i t s .  
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I N T R O D U C T I O N  ____.___ 

The TETS claim g r o u p  c o n s i s t s  of f o r t y  f u l l  s ized  mineral 
claims owned by Sibola  Fines L t d .  In 1978, t he  Company bui ld  access  i n t o  
the southwest p a r t  of the  Proper ty ,  2 .4  ki lometers  ( 1 %  m i l e s ) ;  performed 
approximately 610 meters of c a t  s t r i p p i n g ,  24,400 cubic meters (2 ,000 f t . ,  
80,000 f t .  ) ;  co l l ec t ed  210 rock samples f o r  a n a l y s i s ;  prepared geological 
map of t h e  c la ims;  and cont rac ted  Geophysical Surveys cons i s t ing  of 23 km 
EF1 VLF,  6 . 3  k m  EM Shootback and 21.4 km Induced Po la r i za t ion .  

3 

LOCAT I ON 

The TETS claims a r e  loca t ed  about 8 .05 km ( f i v e  mi les )  nor theas t  
of Twinkle Lake and two miles sou theas t  o f  Nadina Lake (which i s  f o r t y  miles 
south of Houston, B.  C . ) .  

ACCESS 

Access t o  the  TETS Property i s  provided by 63 miles of good 

gravel road from Burns Lake t o  the Eurocan Ootsa Lake Division Logging Road, 
13  mi les  t o  Main Camp, and a f u r t h e r  16 miles  down Wister ia  Main t o  F i l e  16 
( t o t a l  92 miles  from Gurns Lake). 

A t  Mile 16 ,  a logging c u t  covers  p a r t  of the south corner  of t he  
claims and provides the  access  t o  camp. 

A " c a t "  road frorr! camp has been b u i l t  approximately 2 . 4  ki lometers  
onto the cen t r a l  p a r t  of the  TETS c la ims.  

S T R I P P I N G  

S t r ipp ing  was c a r r i e d  o u t  i n  most a r eas  t o  p a r a l l e l  t he  road  access  
and save b o t h  general  c o s t  and des t ruc t ion  o f  the  loca l  marketable t imber.  
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Some s t r i p p i n g  was t r i e d  in the Log C u t ,  a t  8s + 62E and  

10s + 55E b u t  general ly  the overburden was too deep t o  uncover rock. These 
areas a r e  a t  the contact  of High-Low Kagnetic Anomalies b u t  no conclusions 
were thus reached. A t  12s + 50E the road  turns t o  follow w h a t  appears t o  
be a f a u l t  lineinent, 015'N. 
sha t te red ,  d i f f i c u l t  to  sample, completely a1 t e r e d ,  a n d  displayed large 
sinuous s l ickens ides .  Str ipping showed 3 f e e t  of g lac ia l  t i l l  and  then 
i n s i t u  weathered rock completely turned t o  mud and  c lay.  A t  f i v e  f e e t ,  t h i s  
clay product continued a n d  i t  was not f e a s i b l e  to  go deeper. Some malachite 
s ta in ing  was evident on one sample, so copper mineralization i s  present in 
the zone. 

Rock found a t  t h i s  area w a s  completely 

Further s t r ipp ing  was done in the road cu t  t o  2s + 48E, from 
2s + 48E around t o  BL + 46E; access and  s t r ipp ing  from 1N + 50E t o  3s + 54E; 

access and s t r i p p i n g  froin 2N + 48E t o  2N + 53E; and from 1 N  + 50E t o  
12N + 41E; see map, f igure  4 .  

G E 0 L OG I C A L MA P P I N G _____-___ 

Approximately 7 . 5  square kilometers of the TETS claims were 
prospected and rock sampled. Outcrop was more readi ly  ava i lab le  in the 

other  overburden in the "Central Area" b u t  
areas .  

Rock co 

of ten  d i f f i c u l t  t o  f ind i n  heavy 

l e c t i o n  was re la ted  t o  the estab ished Location Gr d and 

samples can be located on the Geological Flap by coordinate number. Air 
p h o t o g r a p h s  a n d  a g round  Magnetometer Survey o f  the area (Granges Exploration, 
Floveinber, 1973) aided in ident i fy ing  d i f f e r e n t  rock types on a l a rge  general 
scale .  

I n  order  to  c l a s s i f y  the d i f f e r e n t  rock uni ts ,  a petrographic 
study was done by Peter B .  Read, P h . D . ,  from nineteen selected samples. 
This report  was used as the basis  f o r  naming  rock samples from the area a n d  

i s  attached as Appendix 11. 
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The rock samples were cu t  a n d  examined under the microscope. A 
b r ie f  descr ipt ion i s  given under: General Rock Samples (Appendix 1 1 1 ) ,  
Rock Samples, Numbered Locations (Appendix I V )  , and Rock Samples, Mineral i -  
zation (Appendix V ) .  
Appendix. 

Location maps of each of these a re  given within each 

INTERPRETATION OF RESULTS 

Air Photo Faults and Lineaments: - _. - __ -- -- 

Major 1 ineaments, f a u l t s ,  a n d  possible f a u l t  expressions i n t o  
overburden a r e  drawn on overlay a n d  given in Figure 3. They a r e  taken from 
v i s i b l e  fea tures  on a i r  photos B C  7744 - 098 t o  100 a n d  BC7744 - 169 t o  1 7 2 .  

The map shows a regional t rend ,  generally N - W ,  N a n d  N - E,  

a n d  l o c a l l y  i n  the TETS Central Area as 040°N, 353'N, a n d  305'N. 
a r e  somewhat masked From a n o r t h  and north-west d i rec t ion  and  accented t o  
the North East because g lac ia t ion  has advanced over t h i s  area from the Coast  
Mountains in a general north-east  d i r e c t i o n .  

Lineaments 

Evidence from the a i r  photos indicated younger f a u l t s  displacing 
o lder  ones, rock uni t s  up l i f ted  ( o f t e n  in a building block fashion) and 
displaced horizontal ly  ( o r  b o t h  with a s t r i k e - s l i p  a c t i o n ) .  
f a u l t s  and lineaments seem t o  r a d i a t e  o r  converge on one a rea ,  ( B L  t 48E area)  
a n d  may indica te  a possible volcanic col lapse.  

A number of 

G E O L O G I C A L  SUtilFlARY _______ 

1 .  The central  area contains a s e r i e s  of s teep c l i f f s  a n d  f l a t  benches i n  a 
"building block" fashion from a low of 3,500 f t .  t o  a high of 4,700 f t .  
These benches a n d  troughs a r e  mainly overburden f i l l e d ,  a n d  the sampling 
was thus directed to  the barren,  s teeper  c l i f f s .  

2. The rock uni t s  on the claims a r e  volcanic or volcanic der ivat ive and cons is t  
o f :  volcanic flows, volcanic t u f f s ,  volcanic breccias ,  a n d  possible hypabyssal 
in t rus ions .  



3. All the rocks in the area have been subjected t o  an in tense ,  low grade 
metamorphism with many zones of a higher a l t e r a t i o n  where the minerology 
i s  completely a l t e r e d  b u t  often w i t h  an  unreconsti tuted tex ture .  

4. These rocks a r e  grouped w i t h  the Hazelton Ser ies  of Middle Jurass ic  age 
(Glen Woodstock, Geological Survey of C a n a d a ) .  

5.  The units in  the central  area s t r i k e  generally 018'N and d i p  near ver t ical  J 

the l a s t  period o f  glaciat ion was a movement from south-west t o  north-east ,  
with a d i r e c t i o n  o f  045'N ( S .  Duffel l ,  Whitesail Lake Map Area, No. 2456) .  

6 .  Central Area Rock 
a )  Central ly  a completely a1 tered grey-maroon porphyri t ic  ( p l  agioclase) flow 
s t r i k i n g  018'N and dipping 8OoW; t h i s  rock i s  d i s t i n c t  from the other  rocks a n d  
appears t o  be c u t  and  dis located by numerous f a u l t s .  

b )  I n  contact  on both s ides  of the porphyry a r e  a complex mixture of highly 
a l t e r e d  t u f f s ,  flows and breccias ,  l i g h t  grey t o  d a r k  grey a n d  maroon with u p  
t o  50% of green a1 t e r a t i o n  Chlori te-Montmori 1 1  o n i  t e ,  Pumpel ly i  t e ,  and Calci te .  
These rocks a l so  e x h i b i t  a high magnetic character  a n d  dominate most of t h i s  
central  area.  

c )  Encircling t h i s  "volcanic is land" a r e  a s e r i e s  of more f l a t  lying grey t o  
buf f ,  highly a l t e r e d  t u f f s  w i t h  some intermixed volcanic flows. 
found a t  th ree  d i f f e r e n t  locat ions a n d  ind ica te  a rxarine environment a n d  

possible volcanic venting in some of the regions.  

Fossils  were 

d )  A small ,  highly a1 tered gabbro " p l u g "  was found in the n o r t h  p a r t  of the 
property a t  48N + 40E area a n d  a diabase a t  28N + 58E a r e  deemed to  be hypa- 
bvssal i n t r u s i c n s .  Both  rocks have been t h r o u g h  the szme regional metamorphism 
as the volcanic rocks. 

e )  A map of the General Geology h a s  been prepared and i s  given i n  Figtire 8 

on a s c a l e  of 1 cm: 96 meters ( 1  inch: 800 f e e t ) .  



In te rpre ta t ion  of Results:  ___~____ __---- 

7 .  Mineral i zed Sainpl es 

1 .  The main metals present a r e  copper, s i l v e r  and  z inc;  a l so  occurring a r e  
an  u n k n o w n  amount of lead ,  tungsten a n d  cadmium. 

2 .  Sulphides occur in nearly a l l  the rock types a n d  do not seem to favour 
any d i s t i n c t  rock u n i t .  

3. A pulsat ing of the "ore" solut ions has occurred; p y r i t e  was formed f i r s t ,  
then replaced by chalcopyri te ;  both o f  these minerals a r e  rimmed by 
s p h a l e r i t e ;  a l a t e  galena-calci te  phase cuts  a l l .  

4. Copper minerals have been found throughout the property and ind ica te  a 
mineral r ich  source,  or . . . . 

5.  "A1 1 rocks have undergone prehni te-pumpel ly i  t e  fac ies  metamorphism and 
t h i s  event i s  probably important i n  concentrating copper mineral izat ion."  
P.  Reid. 

6. Sulphides occur in  breccia zones, i n  f rac tures  a n d  as open space f i l l i n g s  
within a wide volcanic s u i t e .  

7 .  Assessing the economic potential  o f  the area is  d i f f i c u l t .  
a re  of ten camouflaged by a s imi la r  rock colour a n d  the more compatible 
zones a r e  of ten  deeply gouged and f i l l e d  with overburden. The best  detec- 
t ion method now appears t o  be in combination with geophysical methods, 
espec ia l ly  i n  the  detect ion of pyr i te  as a forerunner t o  l a t e r  ore  so lu t ions .  

The sulphides 



GEOPHYSICS 

INTERPRETATION OF RESULTS 

The i n t e n t  of these surveys was t o  detect  the presence of seini- 
massive t o  massive copper, z i n c ,  s i l v e r  mineralization of possible volcanogenic 
or ig in .  I t s  probable occurrence had  been indicated by previous geochemical 
and  magnetic surveys,  as we1 1 as by geological prospecting. 

Re s i s t i v a  ____. 

Values observed a r e  i n  the  range of about 150 o h m - m ,  t o  a b o u t  
2,700 ohm-rn. 
west half  of the survey area .  
o r  possibly the same u n i t  d isrupted by a NW-SE f a u l t .  
the extreme west end o f  the  gr id  may be representat ive o f  more conductive 
sediments and/or f rac tured ,  a l t e r e d  volcanics.  

The most obvious fea tures  a r e  two zones of high r e s i s t i v i t y  in the 
These a r e  indicat ive of competent rock uni ts  

North trending lows a t  

__ Percent Frequency Effect  ___ 

Background i s  i n  the  range 0-2%. Readings l a r g e r  t h a n  4% a r e  
ten ta t ive ly  considered anomalous. Main fea ture  i s  a N N E  trending narrow 
anomaly from the basel ine t o  16S,  a t  a b o u t  42E, which appears connected t o  a 
second anomalous zone on l i n e s  8N t o  12FJ, a t  a b o u t  48E. Lack of a shootback 
o r  VLF response over th i s  arcuate  zone, indicates  t h a t  the source of the anomaly 
i s  probably disseminated m e t a l l i c  mineral izat ion,  minor p y r i t e ,  o r  chalcopyri te ,  
o r  possibly disseminated magnetite. 

Flanking t h i s  anomalous region , a r e  two sub-anomalous, small 
fea tures .  One i s  within a region of r e s i s t i v i t y  low, and cor re la tes  well with 
a VLF conductor, a n d  an anomalous shootback response, both on l i n e s  8s t o  12s. 
I t  thus appears t h a t  th i s  anomaly may be due t o  semi-massive to  massive mineral- 
i za t ion .  
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VLF Resul ts  ~ 

Nearly a dozen, narrow, long conductors ,  roughly p a r a l l e l  t o  each 
o t h e r ,  were de tec ted  wi th in  the survey a r e a .  
t he  western end o f  the g r i d ,  a r e  i n d i c a t i v e  of  f a u l t s  and/or geological  con tac t s  
which t rend  roughly N t o  NNE. This general  s t r u c t u r e  appears t o  be evidenced 
by magnetic da ta  and geologica l  obse rva t ions .  The most i n t e n s i v e  conduct ive 
zones occur wi th in  the c e n t r a l  p a r t  o f  t h e  survey a r e a .  

Most of  t h e s e ,  e s p e c i a l l y  i n  

C.E.M. 

The major i ty  o f  the readings  taken a r e  nega t ive .  T h i s  i s  normally 
i n d i c a t i v e  of  near  su r face  f l a t - l y i n g  conduc t iv i ty .  Although t h i s  could i n  
p a r t  be caused by highly f r a c t u r e d ,  a l t e r e d  rocks ,  i t  appears more l i k e l y  
t h a t  conduct ive overburden i s  the source .  An anonialous response i s  ev iden t  on 
l i n e s  4S, 8s and 12S,  and c o r r e l a t e s  f a i r l y  well w i t h  VLF and I . P .  r e s u l t s ,  
from s t a t i o n s  40E t o  50E. 

A f u l l  r e p o r t ,  as  given by Mauro G .  B e r r e t t a ,  Geophysicis t ,  i s  
contained i n  Appendix V 1 .  



I ,  James G .  Ager, B .Sc . ,  of  Vancouver, B r i t i s h  Columbia, do 
hereby s t a t e  : 

1 .  I am a Consulting Geologis t .  I graduated from the  Universi ty  
o f  B r i t i s h  Columbia, Canada, in  1972. 

2 .  I have worked in  t h e  exp lo ra t ion  f i e l d  as fol lows:  

- Jayco Syndicate;  suiiinier season ,  1967.  

- Magnetron Mining L t d . ;  May, 1968 - September, 1970. 
- Magnetron iYining L t d .  ; summer season ,  1971. 
- Sibola  Mines L t d . ;  May, 1972 - October,  1974. 
- Self-employed Geologis t ;  October,  1974 t o  p re sen t ,  as  

Geologis t  and P ro jec t  Superv isor  f o r  var ious Major 
Mining Companies throughout B r i t i s h  Columbia and the  
Yukon. 

3. My r e p o r t  i s  based  on my exper ience  on the property s ince  May, 
1972; t h e  da t a  was c o l l e c t e d  i n  the 1978 f i e l d  season,  under 
the  superv is ion  of  R .  B .  S tokes ,  P. Eng .  

Dated a t  Vancouver, B r i t i s h  Columbia, t h e  26th day of  January,  1979. 
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B u l l d o z e r  R e n t a l  

Truckdng 

Lab0 ur : 

Stan Beale 

Tom S h e l f o r d  

N.K.Lindroos 

Nick Ukraine2 

Harry H e v , i t t  

Total 

Neals, Lodging SC Travel  

927.50 

459.00 

52 5.00 

154.00 

153.36 

243.00 

60. GO 
1,135.36 1,135.36 

275.69 

82,797.55 
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GEOPHYSICAL 'S UXVEYING : 

Cont rac t :  

Y i L R O  G. BEdXETTA 

,- 
I 

3 1 2,318.00 
4 



T E L E P H O N E  (6041 462-7705  

G EOPHY S lCl ST 

25935 - lOOTH A V E N U E  

'.'.'FOF:NOCK. B C .  

MAURO G. BERRETTA 

C A N A D A  

Dcccmber 31 , 1978 

- IN ACCOUNT WITH - : S i b o l a  Kines L t d .  
131 8-51 0 W H a s t i n g s  S t ,  
Vancouver, B.C . 

- RE : Geophysical surveys  on T e t s  C l a i m s ,  B.C., dur ing t h e  
p e r i o d  September-October, 1978, and subsequent  i n t e r p r e t a t i o n  
arid r e p o r t .  

1 ) Induced  P o l a r i z a t i o n  - 2104 km. @ $ 42O/hi. . . . .. . .$ E968,OO 

2 )  VLF e , m .  - 24 k m .  $ 75/1m. . . . . . . . . O . . . . . . . . . . . o o  $ 1 8 0 0 ~ 0 0  

3 )  CEM Shootback - 6 , 3  k m .  Q 100/km. . . . . O . . O . . . O O O O . . $  630000 

4) Nobe-demobe Q....OO.O...O.OO....~o~ ~ ~ ~ ~ o ~ ~ ~ o o b ~ o . ~ ~ ~  450.00 
5)  Grid r e - e s t a b l i a h m e n t  O . O O O O . . O O . . . O . . . . .  O b o o ~ o o o . o $  450000 --- 

TOTAL * . . o . . . * o o o o  $12,318.00 

Yours t r u l y ,  

- I  ,./- 



Meals. Lodcinn & Trave l  

Three Gables 

Trave l  

Xeals  

T o t a l  

Appendix 

S 212.40 

530.68 

191.58 

i, 934.66 

Viork Distribution: 

S t r i p p i n g  275.69 

Access Construction 223.57 

Geologica l  Ka2ping 435.40 

T o t a l  934.66 
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E Q T E X  

pErvdER 

L i M i T  Ed o N 5 PJ LTAN YS 
1105 - 100 \VEST STREET, VANCOUVER, b c .  V6B 1R8, cArv4dA 

TEIEpIiONE (604) 681 - 4613 

December 21 ,  1978 

IN ACCOUNT WITH: 
J. Ager, 
S i b o l a  Mines L t d .  , 
#I - 319 W.  Pender  S t . ,  
Vancouver, B .  C .  

P e t r o g r a p h i c  s t u d y  of 19 hand specimens and t h i n  s e c t i o n s  

P r e p a r a t i o n  of r e p o r t  e n t i t l e d ;  
"PETROGRAPHY OF SATlPLES FROM S I B O L A  ?IINE' S PROPERTY , 
WHITESAIL LAKE AREA, BRITISH COLCM!3IA" ~ - - -  

TOTAL $300.00 
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A D I V I S I O N  O F  D l E T E R l C H  - POST CO.  O F  C A N A D A  LTD. 

M A I N  B R A N C H  1 5 3 1  WEST P E N D E R  ST. 681-7504  D O W N T O W N  1050  WEST P E N D E R  ST. 683-3641  
712-1491 D.P. N O R T H  SHORE 

D.P. D O W N T O W N  C O P Y  C E N T R E  714  W. H A S T I N G S  ST. 683-95S6 
980-6912  S O U T H S I D E  1616 WEST 3 R D  A V E .  1348 M A R I N E  D R I V E  
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t> S i b o l a  I < i n e s  Ltd., 
319 i * 'est  Pender S t r e e t ,  
Vzr.couver, B, C. 

PACIFIC SURVEY CORPORATION 
1409 WEST PENDER STREET VANCOUVER, BC., CANADA V6G 254 TEL-EPHONE. 683-6501 

k t t n :  F7r. J i m  dger 

. 

Q U A N T I T Y  

r 

. 

. 

D E S C R I P T I O N  

TO: 

b y  6 p r i n t s  i n t o  8 mosaic and copy it t o  a scale 
of 1-inch e q u a l s  SO0 f e e t  approximate ly ,  and 
produce one p r i n t  - Kadina P-ke a rea :  

L m p  Y M  

18 Federal Sa les  Tax 

5% P r o v i n c i a l  S a l e s  T a x  

I 

INVOICE N O .  

D A T E  

YOUR O R D E R  No. 

JOB NO.  

P A C K I N G  SLIP NO.  

S H I P P E D  V I A  

U N I T  PRICE 

,c1@0,00 

12.00 
5112.00 
--- 

5.60 
* .- . ,-' 

4555-c 
26 J -ue  1978 
Verbal  

5 5 8 5 4  
Picked up 

C-9502 

T O T A L  

_-_--.A 
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QUANTITY 

r- 

I N V O I C E  

D E S C R I P T I O N  

T+. 
PACIFIC S U R V E Y  CORPORATION 
1409 WEST PENDER STREET VANCOUVER, BC.. CANADA V6G 254 TELEPHONE. 683-6501 

v 
I) Sibola Lines Limited, 

#lo1 - 319 Vest Pender S t r e e t ,  
Vzncouver, E.C. 

Attention: Er. Jim &er. " 

0 

INVOICE NO. 

D A T E  

Y O U R  O R D E R  NO. 

JOB NO.  

PACKING SLIP N O .  

SHIPPED VIA 

2X enlargenent of a por t ion  of a mosaic a t  an 
approximate s c a l e  of 1" = 403' 

Limp sum 
1 2 5  Federal Sales  Tax 

I 
U N I T  P R I C E  

$60.03 
7.20 
67.20 

-A- 3 .z 

4ag-C 
16 Xovaber  19'78 

C-9822 
6002-C 
P i  c h p  

T O T A L  

. . - 

t 

,,- 
a -  



A D I V I S I O N  O F  D I E T E R I C H  - P O S T  CO. O F  C A N A D A  ITD.  

1 5 3 1  WEST P E N D E R  sr. 681-7504  DOWNTOWN 1 0 5 0  WEST P E N D E R  ST. 683 -3641  
D.P. N O R T H  S H O R E  1 3 4 8  M A R I N E  D R I V E  9 8 0 - 6 9 t t  S O U T H S I D E  1616  W E S T  3 R D  A V E .  732-1499  
D.P. D O W N T O W N  C O P Y  C E N T R E  7 1 4  W. H A S T I N G S  ST. 6E3-1536 

C H A R G E  TO 

f -  



Telephone (604) 533-1 155 

INVOICE 

Customer Order No. 

Customer Charge Code 
. .  _ .  

Ordered By: 
FOR 

. . .  . . .  . . .. 
. .  . I .  

.. . 

, .  __. - .  , -  ~ . .  

QUANTITY I DESCRIPTION ~ I COST 

- c .  
- _ .  I THIN SECTIONS $4.00 ea . .  

I POLISHED THIN SECTIONS I 
I POLISHED ORE MOUNTS' 

GROUND & LABELLED THIN SECTION REJECT SLICES .. .r 

POLISHED MINERAL GRAIN MOUNTS 

SH 1 PPI NG 

TOTAL (Csnadiirn +- - Funds) __-- 
- ,- __________ 

. , .  
Receiving Date 



8887 NASH STREET - P.O. BOX 39 - FORT LANGLEY, B.C. vox IJO 

Telephone (604) 533-1 155 

3 

1 - - '  

FOR 

Display Rocks .- 

- -  
INVOICE 142 1 4 9 2  

__ _- Customer Order NO. 

Customer Charge Code 

Ordered By: - _ c L L A g e r -  

- S i b o l a  Mines -~ 

101- 319 West Pender S t r e e t  - 
Vancouver, B. C. - 

__ 
DESCRIPTION 

1 I THINSECTIONS m j x  

I - POLISHED ORE MOUNTS 

GROUND & LABELLED THIN SECTION REJECT SLICES 

POLISHED MINERAL GRAIN MOUNTS 

f- 
i 

MINERAL GRAIN THIN SECTIONS 

MINERAL GRAIN POLISHED THIN SECTIONS 

THIN SECTION K-SPAR STAINS 

ROCK K-SPAR STAINS 
__ 

I I CERAMIC PULVERIZER PLATES LAPPED 
r ~~ I ps I Rocks for slaban? 756 each 

_. 

COST 

~- 

10.00 



FOR 

1 U A N  TI TY 

13 

8887 NASH STREET - P.O. BOX 39 - F O R T  LANGLEY,  B.C. VOX 1JO 

Telephone (604) 533-1 155 - -  
INVOICE ti!! - .  1 4 7 4  

DESCRIPTION COST 

$5.00 each  $ 6 5 0 0  THIN SECTIONS 

POLISHED THIN SECTIONS 

POLISHED ORE MOUNTS 
- 

Customer Order No. 

Customer Charge Code 

Ordered By: James G. Ager 
S i b o l a  Mines L i m i t e d  

101-319 West Pender S t r e e t  
Vancouver,  B. C. 

~ -- 

SHIPPING 3 00 _ _ _  

s72_._'7_5-- TOTAL (Canadian Funds) 

Receiving Date I'JOV 1 1,978 Shipping Date NOV 10, 1978 

Via  d e l i v e r e d  __- 
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S T O K E S  E X P L O R A T I O N  l.',P.[?,hGECiEf:T CO. LTD./STE. 713 . 7 4 4  W. HASTINGS ST. ,  V A N C O W E R ,  B.C. V 6 C  1 A 5 .  TEL: 688 8541 

Decerl~ber lst, 1978 INVOICX NO. 777 

Sibola Copper Mines Ltd. N.P.L. 
$101 - 319 W. Pender Street 
V"cfiL1vER, B.C. 
V6B 1T3 

A!iT!E!WION: M r .  J-s A g e r  
Director 

I N V O I C E  

Air Fare 

Mcals & mdging 

R.B. Stokes' T i m  

~F5i.n-En Laboratories Assay 

$: (+ w i l l  credited wlnen w e  
receive munt f m  
Du Pont) 

$132.00 

$ 81.43 

$ 79.35 

$510.00 

$ 82.30 



J. G. Ager Comziltaiits Ltd. 
EXPLO2ATION MANAGEMENT 

f- Field Off ice:  P.O. BOX E92 0 Gurns Lake, BC. e Telephone: (694) 698-7369 
Box 48268 5entell C e n t r e  vzr.c3-lvc-,-, a. c.  f t 3 C  - 4  504  

ijecezber 3 1 ,  1978 

TO: SIBOIA KIKiES ,LTD. 

$1318 - 510 ~ e s t  Eastings 5t. 
vane Duver B , C . V6B-1 L8 

iie: E q u i P z e o t  R e n t a l  on t h e  ' l e t s  Group o f  Claios:  

3 / 4  Ton Fzrgo Truck (KO n i l a g e  cha rge )  

Full Car2er Unit 2 s  F i e l d  Cmp;  all Cazp Equipztnt; 

a l l  F i e l d  E q u i p e n t  for the 1978 Season:  

J u l y  1 5  - A u ~  14 6 500.00 

hug 15 - S e p t  I4 500.00 

S e p t  15 - Oct  1 4  5O0.00 

O c t  15  - K O V  14  500.00 

T o t a l  82 000.00 

Total ............................ $ 2,000.00 -- -- ___=f 
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APPXNDIX I1 

Pet rographic  Heport  

Geotex Consu l t an t s  Ltd. 

P e t e r  B. Read , PhD. 

GR ID : 
30N + 53E Szmple #2 
4s + 48E 
7s + 58E 
28K + 642 
28N + 69E 
32N + 52E 
Zinc P i t  Z-1 18N + 54E 
BL + 57E 
o + o  
EL + 76E BL ' Done 
35 + 54E ~ 2 1  
24N + 39E 
4K + 36E 
4I? + 36E 
4s + 45E 
22N + 48E 
BL + 44E 
48N + 40E B - 1 
2811 + 5 a ~  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

Kineteen Sanples  
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I. INTRUDUCTION: 

This is a brief petrographic report on nineteen samples and thin 

sections of rocks representative of Sibola Mine's Property in the 

Takla-Hazelton rocks of the Whitesail map-area (Duffell, 1959). 

Because the specimens are not located on a geological map of the 

property, the rocks are subdivided on the basis of flows, tuffs, breccias, 

and intrusions. All rocks have undergone prehnite-pumpellyite facies 

metamorphism and this event is probably important in concentrating 

copper mineralization. Thin section BL + 44E most clearly shows this 

relationship where chalcocite is spatially associated with pumpellyite 

and calcite in what were formerly open spaces between the fragments of 

a volcanic breccia. 

11. PETROGRAPHY OF SAMPLES: 

(a) Flows: 

1. Sample #2: 

Dark grey, porphyritic (mafic and plagioclase) microamygdaloidal 

(calcite) flow 

Thin Section: 

The alteration has completely changed the mineralogy of the rock but 

has left the rock texturally untouched. Because of the complete mineralogical 

reconstitution, the original rock type cannot be given. 

(a) Relict Mineralogy: 

1. Plagioclase: 

lX, Yh(010) = 16O = An3 present as euhedral phenocrysts which 

have pumpellyite sprays in them. 

2. Mafic Phenocrysts (,possibly olivine): 

Opaque minerals rim pseudomorphs completely composed of pumpellyite. 
E O T E X  1 i i T E d  C O \ S L I ~  IN& ~7o~oc,lsl5 o N s u LTA N T s 
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(b) Aleration Mineralogy 

1. Quartz: 

Present as xenoblastic grains up to 1.5 mm in diameter which 

flood matrix and has inclusions within grains which outline original 

undisturbed volcanic textures of the rock 

2. Pumpellyite: 

Present as tufts and radiating sheaves in amygdules, in the 

mesostasis and compose pseudomorphs of originally mafic phenocrysts. 

2. Sample 4s + 48E: 
Porphyritic (plagioclase), amygdaloidal (calcite) dacite flow 

Thin Section: 

The original mineralogy is completely altered although the texture of 

the rock remains unreconstituted. The presence of quartz in the matrix of 

the rock is taken as original quartz and not formed during alteration so 

that its presence is used to name the rock a dacite. 

(a) Relict Mineralogy: 

1. Plagioclase: 

As euhedral phenocrysts up to 2 mm long with a composition 

0 given by X'A(O1O)la = 16 (-) = Ano and as microlaths in the matrix. 

2. Quartz: 

Small (0.05 mm in diameter) anhedral grains restricted to the matrix. 

3. Opaque Minerals: 

Present as a dusting throughout the matrix. 

(b) Alteration Mineralogy: 

1. Calcite: 

Fills amygdules and is sparsely disseminated throughout the rock. 
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3.  Sample 75 + 58E: 

Medium grey, amygdaloidal (calcite) microporphyritic (plagioclase) 

flow 

Thin Section: 

The rock is mineralogically completely altered but is texturally 

unreconstituted. The alteration prevents application of a compositional 

name to the rock. 

(a) Relict Mineralogy: 

1. Plagioclase: 

Weak trachytic microlaths up to 0.1 mm long of albite. 

2. Opaque Minerals: 

Fine dustings of opaque minerals are probably original and 

are not found in the amygdules. 

(b) Aleration Mineralogy: 

1 .  Calcite: 

Fills amygdules. 

4. Sample 28N + 64E: 
Medium grey-green aphanitic flow cut by thin ( 4mm) calcite veinlets. 

Thin Sect ion : 

The rock is mineralogically completely altered but the texture 

remains unchanged. 

(a) Relict Mineralogy: 

1. Plagioclase: - 
0 A s  euhedral laths up to 0 . 3  mm long X'A(010)la = 16 (-) = An0 

(b) Aleration Mineralogy: 

1. Calcite: 

As veins and amygdule fillings as well as permeating the 

groundmass. 
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I I 2 .  Chlorite-montmorillonite: 
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P 

_- 

Amygdule filling and alteration of original glassy material 

between plagioclase microlaths. 

5. Sample 28N + 69E: 
Maroon, porphyritic (plagioclase) flow with a few (1%) volcanic 

fragments. 

Thin Section: 

The rock is completely altered mineralogically but is texturally 

unchanged. 

(a) Relict Mineralogy: 

1 .  Plagioclase: 

Euhedral phenocrysts with X~'A(0lO)la = 15 0 (-) = Ano. 

(b) Alteration Mineralogy: 

1. Calcite: 

2. Quartz 

6 .  Sample 52E + 32N: 
Medium grey, porphyritic (plagioclase), amygdaloidal (calcite and 

pumpellyite) flow. 

Thin Section: 

The original mineralogy is completely altered but the rock remains 

texturally unchanged. 

(a) Relict Mineralogy: 

1 .  Plagioclase: 

Phenocrysts up to 0.8 mm long with X'A(010)la = 12% 0 (-) = An7. 

2. Mafic phenocrysts: 

Totally altered with opaque minerals r,imming pseudomorphs composed 

of pumpellyite and calcite. 
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5 .  

(b) Aleration Mineralogy: 7 
1. Pumpellyite: 

Pale green to bluish green fibers in amygdules and pseudomorphs. 

2. Chlorite-montmorillonite: 

3 .  Calcite: 

Fills large amygdules up to 15 mm long. 

7. Sample Zinc Pit (Z-l?): 

Medium grey-green porphyritic (plagioclase) flow, breccia or intrusion. 

Thin Section: 

The rock is texturally unchanged but the mineralogy is completely 

altered. Uncertainty exists as to whether the rock is a flow in contact 

with a crystal tuff at one end of the thin section, a breccia in which 

the specimen represents mostly a breccia fragment sitting in a tuff 

matrix, or possibly a fine-grained hypabyssal intrusion. 

(a) Relict Mineralogy: 
1. Plagioclase: 
Euhedral laths up to 1.0 mm long of complexly twinned plagioclase 

0 with X'A(010)La = 14 = An4. 

2. Mafic Minerals: 

Opaque mineral rimmed pseudomorphs composed of chlorite-mont- 

morillonite and calcite are up to 0.8 mm long. 

(b) Alteration Mineralogy: 

1. Chlorite-montmorillonite: 

Present as pale green matted flakes filling fractures and the 

major constituent-of mafic pseudomorphs. 

2. Calcite: 

Fills fractures and 

of original mafic minerals 

amygdules and is part of the pseudomorphs 
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3 .  Quartz: 

Xenoblastic quartz grains up to 0.4 mm in diameter which over- 

print preserved volcanic textures. 

8 .  Sample BL 57E: 

Medium grey, porphyritic (original mafics - 5%) flow cut by thin 

calcite veins (0.5 mm thick) 

Thin Section: 

The igneous mineralogy is completely altered but the igneous textures 

remain unchanged. 

(a) Relict Mineralogy: 

1. Plagioclase: 

Matrix plagioclase laths up to 0.2 mm long as albite with 

an obvious trachytic texture. 

2. Mafic minerals: 

Opaque-rimmed pseudomorphs up to 3 mm long now consisting totally 

of calcite, chlorite-montmorillonite and opaque minerals. 

(b) Alteration Mineralogy: 

1. Calcite: 

Forms thin veins up to 0.4 mm in thickness and as xenoblastic grains 

to 0.2 mm in diameter scattered throughout the mesostasis. 

2. Celadonite: 

Bluish green pleochroic phyllosilicate forming from what was 

originally glass between the plagioclase microlaths. 

3 .  Chlorite-montmorillonite: 

Pale green, very fine flakes forming in what was originally 

glass between the plagioclase microlaths. 
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(b) Tuff: 

1. SamDle 0 + 0: 

Medium grey, f ine-gra ined ,  unbedded d a c i t e  t u f f .  

Thin Sec t ion :  

The mineralogy i s  completely a l t e r e d  except  f o r  t h e  qua r t z  which is  

considered as a p o s s i b l e  o r i g i n a l  mineral .  The t e x t u r e s  remain unchanged. 

(a)  Rel ic t  Mineralogy: 

1. P l a g i o c l a s e :  

P r e s e n t  as angular  g r a i n s  0.3 mm i n  diameter  

2.  Quartz:  

A s  angu la r  g r a i n s  0.1 t o  0.3 mm i n  d iameter ,  clear, una l te red  

and u n i a x i a l  p o s i t i v e .  

(b) A l t e r a t i o n  Mineralogy: 

1. Calcite:  

Xenob las t i c  g r a i n s  permeating rock. 

2. Chlorite-montmorillonite: 

Very f ine-gra ined ,  p a l e  green, f e l t e d  matrix. 

2. Sample BL DOME: 

A nonbedded, b u f f ,  ve ry  f ine-grained d a c i t e  t u f f  

Thin Sec t ion :  

The mineralogy i s  complete a l t e r e d ,  except f o r  q u a r t z  which is  

considered o r i g i n a l ,  b u t  t h e  t e x t u r e  remains unchanged. 

(a )  R e l i c t  Mineralogy: 

1. Quartz:  

Rounded g r a i n s  0.1 mm i n  diameter .  

2. P l a g i o c l a s e :  

Subhedral  g r a i n s  0.1 mm long  and a few 0.4 t o  0.8 mm long 

X'A(0lO)La = 16O(-) = Ano. 
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3 .  Sample i l 2 1 :  

c 

,- 

A fine-grained maroon crystal lithic dacite tuff which is unbedded. 

Thin Sect ion : 

The texture remains unreconstituted, but the mineralogy is completely 

altered except for quartz which is considered'relict. 

(a) Relict Mineralogy: 

1. Quartz: 

Clear grains ~0.1 mm in diameter which are uniaxial positive. 

2. Plagioclase: 

Cloudy to clear laths <0.1 mm long which rarely pseudomorph 

glass shards. 

(b) Alteration Mineralogy: 

1. Calcite: 

Fills fractures and is sparsely present throughout rock. 

2. Chlorite-montmorillonite: 

Pale green mats of flakes. 

3 .  Bornite-chalcocite: 

Restricted to areas which are calcite and montmorillonite-chlorite 

filled fractures 

4 .  Sample 24N + 39E: 

Very fine-grained medium-grey crystal (plagioclase) tuff with no bedding. 

Thin Section: 

Although this tuff appears very similar to the others described, quartz 

is absent. The mineralogy is completely altered but the textures remain 

unchanged. 

(a) Relict Mineralogy: 

1. Plagioclase: 

Angular grains up to 0.2 mm long. 
E O T E X  1 i M i T E d  CO\SLITI \~  qtOl04tS15 
o N 5 u LTA N T s 
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(b) Alteration Mineralogy: 

1. Calcite: 

Fine, xenoblastic grains permeating rock. 

(c) Breccia: 

1 .  Sample 4N + 36E:. 

Medium grey volcanic breccia composed of porphyritic (plagioclase), 

amygdaloidal (calcite) fragments in a matrix of calcite. 

Thin Section: 

Calcite 5 quartz 2 albite k chalcopyrite show textures of open-space 

filling around the volcanic fragments. The textures of the rock remained 

unchanged but the original mineralogy is completely altered. 

(a) Relict Mineralogy: 

1. Plagioclase: 

Euhedral phenocrysts up to 0.8 mm long. l Z , A X  (001) = 21° = An2 

and lX, ZA(001) = 13O, lX, YA(O10) = 14' = An5. 

(b) Alteration Mineralogy: 

1. Quartz: 

Xenoblastic grains which flood rock leaving inclusions undis- 

turbed which outline the original volcanic textures. 

2. Chlorite-montmorillonite: 

Fine pale green flakes which fill microamygdules along with calcite. 

3.  Calcite: 

Replacing matrix in fragments and filling amygdules. 

2. Sample 4 + OON 36 + OOE: 
Medium grey porphyritic (plagioclase) and amygdaloidal (calcite) 

volcanic breccia with calcite open space filling between breccia fragments. 

Thin Section: 

The original mineralogy is completely altered but the textures remain 

EOTEX [iMirrd C O \ ~ L ~ T I \ G  C,tdOC,l515 
o N s u LTA NT s 
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4 
untouched. The polished thin section shows that chalcopyrite is present 

in the calcite open-space filling. 

(a) Relict Mineralogy: 

1. Plagioclase: 

Euhedral phenocrysts up to l.0m long lX, ZA(001) = 13O and 

LX, YA(010) = 16' = An3.  

(b) Alteration Mineralogy: 

1. Quartz: 

One small area 3 mm in diameter is flooded with quartz which has 

left the volcanic texture undisturbed but replaced the former minerals. 

2. Chlorite-montmorillonite: 

Medium to pale greeen fillings of amygdule and in the calcite 

cement. 

3. Calcite: 

Fills amygdules and forms a cement around fragments along with 

the albite 2 opaque minerals. 

4 .  Opaque Minerals - chalcopyrite: 

Blebs up to 0.4 mm diameter in calcite cement. 

3. Sample 4s + 45E: 
Maroon, porphyritic (plagioclase) volcanic breccia with fragments 

cemented by carbonate. 

Thin Section: 

The original mineralogy is completely altered but the texture remains 

unchanged 

(a) Relict Mineralogy: 

1. Plagioclase: 

Euhedral phenocrysts up to 1.5 mm long with LX, ZA (001) = 16O, 
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I LX, YA(010) = 18%' = An0 and lX, ZA(O0l) = 15O, LX,' YA(O10) = 17' = Ang. 

(b) Alteration Mineralogy: 

1. Calcite: 

Fills veins and cements breccia fragments. 

2. Quartz: , 

Fine grained outside rim on some calcite cement. 

4 .  Sample 22N + 48E: 
Porphyritic (augite and plagioclase) amygdaloidal (calcite) volcanic 

breccia. 

Thin Section: 

This rock is unusual in that augite is preserved, but otherwise 

the mineralogy is completely altered even though the textures remain 

untouched. 

(a) Relict Mineralogy: 

1. Plagioclase: 

- 

2. Augite: 

0 Euhedral phenocrysts up to 0.8 mm long X'A(0lO)la = 15 (-) = An0 

Present as originally euhedral phenocrysts up to 3 mm long 

which are colourless, lack dispersion and have 2V 

(b) Alteration Mineralogy:. 

= 5 5 O .  z 

1. Pumpellyite: 

Fills veins and amygdules. 

2. Quartz: 

Fills amygdules and partly replaces augite 

3 .  Calcite: 

Fills veins and amygdules and partly replaces augite. 
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5. Sample BL + 44E: 
Medium grey-green microporphyritic (plagioc,ase) volcanic breccia 

with the space between volcanic breccia fragments filled by calcite 

with thin pumpellyite rich rims next to the fragments. 

Thin Section: 

Although the original mineralogy is completely altered the textures 

of the rock remain unchanged. The space around the breccia fragments 

was filled as an open space with a pumpellyite rim first, closely 

associated with chalcocite and them the remainder and majority filled 

with calcite. 

(a) Relict Mineralogy : 

1. Plagioclase: 

As phenocrysts up to 1.0 mm long but mainly as microlaths 0.1 

mm long with a weak trachytic texture. X'A(Ol0)la = 15'(-) = Ang. 

(b) Alteration Mineralogy: 

1. Pumpellyite: 

Forms as a rim up to 0.3 mm thick in the open space filling next 

to the breccia fragments 

2 .  Chalcocite: 

Although sparsely disseminated as very fine grains within the 

breccia fragments,its largest concentration is closely associated with 

pumpellyite in the calcite filling between the fragments. 

3. Calcite: 

Open space filling between breccia fragments, fracture fillings, 

amygdule fillings, and part of the original mafic pseudomorphs. 

4. Chlorite-montmorillonite: 

Forms a major part of the rare pseudomorphs after original 



maf ic phenocrysts. 

c (d) Hypabyssal Intrusions: 

1. Sample B-1: 

Light grey-greeny medium-grained ( 4  mm) augite (35%) metadiorite 

or metagabbro with.a weak trachytic texture. 

Thin Section: 

The importance of this sample and the diabase (28N + 58E) is that 
both rocks have been through the same regional metamorphism as the volcanic 

rocks. Although the original mineralogy is partly preserved in this 

rock, the plagioclase composition is no longer the original composition. 

Textures remain unchanged. 

(a) Relict Mineralogy: 

1. Plagioclase: 

Euhedral and subhedral laths up to 5 mm long. lXy ZA(OO1) = 13', 

LX, YA(010) = 17O = An2. 

2. Augite: 

Subhedral grains up to 2 mm diameter with 2V = 55O. 
z 

(b) Alteration Mineralogy: 

1; Pumpellyite: 

Pale green to colourless radiating sheaves with mixed sign of 

elongation and 2V 

2. Prehnite: 

= 40°. It replaces mafic minerals and plagioclase. 
z 

Radiating "bow-tie" sheaves which are length-fast with 2V 
z 

moderate; replaces plagioclase. 

3 .  Chlorite-montmorillonite: 

Pale green to locally oxidized orange-brown mats of fine flakes. 
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2. Sample 28N +58E: 

Light grey-green, fine to medium grained plagioclase augite diabase 

cut by fractures filled with calcite and epidote. 

Thin Section: 

The original mineralogy remains partly in the form of augite and 

altered plagioclase. Although the textures have remained unchanged, 

uncertainty exists as to whether this.rock is a porphyritic flow 

or an hypabyssal intrusion. 

(a) Relict Mineralogy: 

1. Augite: 

Large colourless grains up to 5 mm long with an ophitic texture. 

2. Plagioclase: 

Euhedral laths with an ophitic texture; very likely albite. 

(b) Alteration Mineralogy: 

The alteration mineralogy is present in veins and not in the 

surrounding rock. It consists of the following minerals: 

1. Prehnite: 

"Bow-tie" sheaves which are length-fast. 

2. Epidote: 

Golden greenish yellow prisms up to 0 . 3  mm long. 

3 .  Calcite: 

4. Albite: 

5. Pumpellyite: 

6 .  Quartz: 

7. Chlorite-montmorillonite: . 

f 
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Geological Mapping: Rock Sampling 

Rock Location and Description 

Map: Geology Figure 8 

16s + 58E - Altered, medium grey, f i ne  grained t u f f ;  ca l c i t e  replacing 

16s t 57E - Very f ine  grained maroon t u f f ;  p i t ted ;  ca l c i t e  25% of rock. 

16s + 54E - Very f ine ,  medium grey t u f f ;  near colourless ca l c i t e  disseminated 

16s + 52E - Fine,medium grey t u f f ;  highly al tered c a l c i t e ,  20%. 

rock, 30%. 

- -  

t h r o u g h o u t  , 15% ca lc i t e .  

16s + 48E - A white breccia with maroon fragments k mm o r  l e s s ;  a d i s t i n c t  
rusty weathering, from very f ine  pyrite and s ide r i t e .  

16s + 46E - Highly a l te red ,  l i g h t  grey-green tu f f .  

10s + 52E - Dark grey, f ine  highly al tered flow; some euhedral feldspar remnants. 

8s + 52E - Fine, medium grey, calcarious t u f f ;  slickensides; veinlets c a l c i t e  
i n f i l l e d ,  0.25 mm or  less .  

8s + 53E - Fine, l i gh t  green a l te red  t u f f ;  some ca l c i t e  i n f i l l i ng .  

6s + 58E - Same as 7s + 58E. 
r 

i 

7s + 58E - Fine, dark qrey volcanic t u f f ;  heavy black manganese s t a in ;  
9 

arnygdaloidal 
minerals; c a l c i t e ,  30%. 

1 mm average or l e s s .  

1 mm f i l l e d  w i t h  brown ca l c i t e  and green a l te ra t ion  

6s + 56E - Highly a l te red ,  medium grey t u f f ;  40% ca lc i t e ,  f ine throughout, 

12s + 41E - Medium grey flow breccia; quartz/s i l ica  replacement, 40%. 

8s t 40E - Medium grey volcanic f low(?);  highly al tered;  ca l c i t e  20% replace- 
ment; green spaces coated w i t h  green s e r i c i t e  mica ( ? )  and 
a l te ra t ion  minerals; i n f i l l e d  w i t h  c a l c i t e .  

i'- 

8s + 42E - Medium grey flow; highly al tered;  20% green a l te ra t ion  minerals 
and  ca l c i t e ;  very f ine  maroon porphyry flow; very a l te red ;  green 
minerals i n f i l l i n g  20%. 

8s + 44E - Fine, 1 i g h t  grey-green, highly a1 tered,  sugary t u f f ;  30% c a l c i t e  
rep1 acement. 

8s + 46E - Maroon, porphyritic flowwith euhedral plagioclase; hematite and 
specular hematite i n  ma t r ix .  

8s + 47E - Maroon feldspar porphyry; euhedral plagioclase, some copper ( ? )  
with black specular hematite as chalcocite (? )  plagioclase 1 mm 
or  1 ess.  
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7s + 47E - L i g h t  grey porphyritic flm; highly al tered;  some very f ine  

euhedral black mineral s .  

10s + 49E - Maroon, porphyritic plagioclase volcanic breccia, large 
fragments, angular, 1 cm t o  0.5 cm and smaller; cemented by 
c a l c i t e ;  some shiny black, h a r d ,  metallic minerals(?).  

8s t 50E - Fine, medium grey calcarious t u f f ;  slickensides; veinlets ,  ca l c i t e  
i n f i l l e d  0.25 mm or l e s s .  

4 s  + 52E - Highly a l te red ,  f ine ,  l i gh t  Grey t u f f ;  some chalcopyrite i n  
c a l c i t e  veinlets 0 .5  cm wide. 

4s  + 53E - Very f ine ,  l i a h t  grey tu f f ;  a l tered.  

4s + 54E - Completely a l te red ,  l i gh t  grey flow; veinlets cutt ing rock, 1 m 
and f i ne r .  

4 s  t 56E - Medium grey, a l tered t u f f ;  30%calc i te ,  f ine ,  0 .25  mm o r  less .  

4 s  + 60E - Medium grey t u f f ;  50% ca lc i t e ,  microscopic t o  5 mm replacing rock 

4s  + 28E - Altered, medium grey flow; hematite euhedral 'crystals ;  a l tered.  

4 s  t 33E - Highly a l te red ,  grey-green t u f f ,  green a l te ra t ion  minerals; sugary 

and f i l l i n g  vesicules. 

( f 
texture;  chalcopyrite blebs disseminated throughout ( a n d  zinc?).  

4 s  + 4lE - A maroon, daci te  tu f f  with chlorite/montmorillonite plagioclase 
l a ths ,  1 rtim and l e s s ,  and some chalcocite ( ? )  in open space f i l l i n g s .  

4s  + 45E - Very a1 tered,  medium grey t u f f ;  ca l c i t e ,  50%, larger  crystals  , 
3-4 mm; some chalcopyrite f i  11 ing amygdul es .  

4s t 43E - Highly a l te red ,  medium grey volcanic flow;,hematite as euhedral 
i ncl usi ons . 

5s t 48E - Medium grey volcanic flow; specular hematite riming amygdules. 

4 s  + 50E - Highly a l te red ,  medium grey flow. 

4Si+ 51E - A pale maroon plagioclase, porphyritic flow. 

B L  + 74E (BL - Dome) B L  t 74E - A very f ine  grained daci te  tuff  with some 
very f ine  disseminated pyrite;  see Peter Read, Petrography Report 
for  detai 3 s. 

BL + 65E - Brown, mushy texture with anhedral quartz grains,  1-1% mm and 
c a l c i t e  i n  brown-grey groundmass; small outcrop of dyke ( ? )  
materi a1 . 

BL + 64E - Very f ine ,  b r i t t l e ,  dark grey highly calcareous t u f f .  

B L  + 54E - Eedium grey volcanic flow, highly fractured and a l te red ;  ca l c i t e  
i n f i l l e d ;  near vertical  fracturing; almost breccia. 
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B L  + 49E - Completely al tered volcanic flow; green a l te ra t ion  minerals, 
chlorite-montmorillinite; heavily sl ickensides,  serpentized ( ? ) ;  
completely al tered l i g h t  grey tuf f  , ca lc i t e ,  50% green ch lor i te  
coating, open amygdaloidal s ;  bornite-chalcocite i n  open space 
f i l l i n g  a f t e r  chlorite-montmorillinite. 

I,- , t, 

/- 
I 

BL + 48E Base 48 - Dark grey, high porous t u f f ;  ca l c i t e  30%; bornite 
f i l l i n g  open spaces. 

BL + 44E - Light green, completely al tered t u f f ;  ca l c i t e  veins t o  1 cm, 
w i t h  f lecks of chalcopyrite on contact w i t h  host tuff  rock; 
medium grey flow cut by c a l c i t e  veinlets ,  1 mm and l e s s ;  rim 
chalcocite on veinlet  contact; euhedral hematite, some specu 
hematite on rims in groundmass. 

green a1 teration minerals . 
B L  + 47E - Red and green, highly a l te red ,  f ine  grained maroon tuf fs  with 

BL + 2E 0 + 0 - See Peter Read, Petrography Report. 

4N + 62E - Angular, highly s i l i cous ,  volcanic breccia; s i l i c a  flooding 
around angular fragments of l i gh t  brown tu f f .  

n-  

of 
a r  

4N + 59E - Completely a1 tered,  medi um green-grey t u f f ;  highly cal careous , 
sugary c rys ta l l ine  texture.  

4N + 58E - Light red-green, medium to  f ine  plagioclase diabase. 

4N + 57E - L i g h t  red-green, medium t o  f ine  plagioclase diabase. 

6N + 56E - Chalcocite veinlets i n  a l te red  plagioclase diabase. 

5N + 54E - Volcanic breccia, i n f i l l e d  by c a l c i t e ,  q u a r t z  and pink (secondary 
feldspar?) ,  more t h a n  1 cm wide; rim textures of s i l i c a ,  then c a l c i t e ;  
bornite and  chalcocite as blebs within ca l c i t e  and w i t h  green 
pumpellyite ( ? ) ;  some rock fragments rounded and replaced by c a l c i t e  
and s i l i c a .  

4N + 53E - Fine, l i gh t  grey plagioclase porphyritic flow, 2 mm and l e s s ,  
highly a1 tered; very rusty weathering; some chalcopyrite. 

4N + 50E - Fine grained, red groundmass volcanic flow with highly a l te red ,  
green a1 t e ra t i  on mineral s ; some cal ci t e  vei nl e t s  . 

4N + 48E - Medium grey, f ine  t u f f ;  highly al tered amygdaloidals f i l l e d  with 
ca l c i t e ;  green rim o f  chlori  te-montmori 1 loni t e ;  ca l c i t e ,  approxi- 
mately 25%. 

4N + 44E - Fine, dark grey volcanic flow; a l te ra t ion  ca l c i t e  amygdaloidal 
15%; some green montmoril loni t e  a1 terat ion.  

6N + 61E - Very f ine ,  dark grey dense t u f f ;  some transparent ca l c i t e ,  no 
veinlets.  
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B L  + 49E - Completely al tered volcanic flow; green al terat ion minerals, 
chlorite-montmorillinite; heavily s l  ickensides, serpentized ( ? ) ;  
completely al tered l i g h t  grey t u f f ,  ca l c i t e ,  50% green ch lor i te  
coating , open amygdaloi dal s ; b o r n i  te-chal coci t e  i n  open space 
f i 11 i ng a f t e r  chl ori te-montmori 11 i n i  t e .  

B L  + 48E Base 48 - Dark grey, h i g h  porous t u f f ;  ca lc i te  30%; bornite i n -  
f i  11 i ng open spaces. 

B L  + 44E - Light green, completely al tered t u f f ;  ca lc i te  veins to  1 cm, 
w i t h  f lecks of chalcopyrite on contact with host tu f f  rock; 
medium grey flow cut by ca l c i t e  veinlets ,  1 nim and l e s s ;  rim of 
chal coci t e  on vei nl e t  contact; euhedral hematite, some specul a r  
hematite on rims i n  groundmass. 

green a1 teration minerals. 
B L  + 47E - Red and green, highly a l te red ,  f ine  grained maroon tuf fs  w i t h  

B L  + 2E 0 + 0 - See Peter Read, Petrography Report. 

4N + 62E - Angular, highly s i l i cous ,  volcanic breccia; s i l i c a  flooding 
around angular fragments of l i gh t  brown tu f f .  

4N + 59E - Completely a1 tered,  medi um green-grey t u f f ;  highly cal careous , 
sugary crystal1 ine texture .  :r 

4N + 58E - Light red-green, medium t o  f ine  plagioclase diabase. 

4N + 57E - L i g h t  red-green, medium to f ine  plagioclase diabase. 

6N + 56E - Chal coci t e  vein1 e t s  i n  a1 tered plagioclase diabase. 

5N + 54E - Volcanic breccia, i n f i l l e d  by c a l c i t e ,  q u a r t z  and pink (secondary 
fe ldspar?) ,  more than 1 cm wide; rim textures of s i l i c a ,  then ca l c i t e ;  
bornite and chalcocite a s  blebs within ca lc i te  and with green 
pumpellyite ( ? ) ;  some rock fragments rounded and replaced by ca l c i t e  
and s i l i c a .  

414 + 53E - Fine, l i gh t  grey plagioclase porphyritic flow, 2 mm and l e s s ,  
highly a1 tered; very rusty weathering; some chalcopyrite. 

4N + 50E - Fine grained, red groundmass volcanic flow with highly a l te red ,  
green a1 terat ion minerals ; some ca l c i t e  vei nl e t s .  

4M + 48E - Medium grey, f ine  t u f f ;  highly al tered amygdaloidals f i l l e d  with 
ca l c i t e ;  green rim of chlorite-montmoril lon i te ;  ca l c i t e ,  approxi- 
mately 25%. 

,r 
4N + 44E - Fine 

15%; 

6N + 61E - Very 
v e i n  

d a r k  grey volcanic flow; a1 teration ca l c i t e  amygdaloidal 
some green montmorillonite a l te ra t ion .  

f ine ,  d a r k  grey dense t u f f ;  some transparent ca l c i t e ,  no 
e t s .  
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8N + 58E - Highly a l te red ,  green-grey volcanic flow; ca l c i t e  f i l l i n g  some 
shattered rock fragments. 

8N + 56E - Highly a l te red ,  plagioclase augite diabase. 

8N + 55E - A medium grey shattered volcanic flow; completely al tered.  

8N + 54E - Medium grey porphyritic (plagioclase 1 mm o r  l e s s )  volcanic flow. 

8N + 52E - Medium grey porphyritic (plagioclase 1 mm o r  l e s s )  volcanic flow; 

7 -  

some euhedral hematite and copper ( ? )  minerals. 

8N + 50E - Altered maroon feldspar (plagioclase) flow, w i t h  40% of rocks as 
green fibrous shelves f i l l i n g  open spaces; ca l c i t e  i n f i l l i n g ;  
amygdules, 1 mm and less .  

amygdal oi dal s f i  11 ed w i  t h  quartz , cal c i t e ,  green montmori 11 oni t e ,  
small area of chalcopyrite wi thin cal ci t e  amygdul es .  

814 + 46E - Very f ine  d a r k  grey completely al tered tuf f  (qf flow?); 

8N + 47E - Very f ine ,  d a r k  grey completely al tered tuf f  (o r  flow?); 
amygdaloidals f i l l e d  w i t h  quartz,  c a l c i t e ,  green montmorilloni t e ;  
small area of chalcopyrite w i t h  cal ci t e  amygdal oidal s .  

8M + 43E - Fine, medium grey plagioclase flow (plagioclase 0.25 mm o r  l e s s ) ;  

8N + 42E - Fine, maroon porphyritic daci t e  ( ? )  flow; completely a1 tered; 

rr - 

compl e te ly  a1 tered. 

amygdaloidal ca l c i t e  and a1 terat ion minerals; some chalcopyrite 
w i t h i n  c a l c i t e  open space f i l l i n g .  

8N + 41E - Completely a l te red ,  l i gh t  grey plagioclase porphyritic volcanic 
flow, 1 mm o r  l e s s ;  shattered, almost breccia; chalcopyrite 
within ca l c i t e  and green montmorillonite i n f i l l i n g .  

7N + 41E - Grey, f iner  grained breccia, 2 mm average, some fragments 7 mm; 
some di ssemi nated pyrite.  

7N + 40E - Dark grey, very f ine  tu f f ;  highly al tered;  blebs and disseminated 
pyr i te  and  chalcopyrite throughout. 

8N + 34E - L i g h t  grey, coarser crystal l ized t u f f ,  1 mm o r  l e s s ;  blebs of 
pyr i te ,  very f ine .  

OVERBURDEN 

8N + O E  - Very f ine ,  l i gh t  grey t u f f ;  pyrite disseminated; euhedral cubes 
and dodecahedron; very f ine  grained. 

?-- 

i 12N + 64E - A buff ,  angular tuff  breccia, some fragments bleached ( ? )  white; 
rnarcasite occurs as open space f i l l i n g  (2% cm average) rimming 
fractures;  s i l i c a  flooding and emplacement. 
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11N + 62E - Medium grey,  f i n e  g r a i n e d  t u f f ;  c u t  by c a l c i t e  v e i n l e t s ,  3 mm o r  
I l e s s .  

I 16N + 62E - Medium grey,  f i n e  g r a i n e d  t u f f ;  some s h a t t e r i n g ;  c a l c i t e  i n f i l l e d .  

12N + 60E - Medium grey,  h i g h l y  a l t e r e d  v o l c a n i c  f l o w ;  c a l c i t e  amygdules. 

12N + 56E - Large fragments o f  a b r e c c i a t e d  maroon t u f f ,  cemented b y  c a l c i t e ;  
c h a l c o p y r i t e  th roughout  c a l c i t e  and green pumpel l y i  t e ;  1 i g h t  
grey-green , medi um g r a i  ned p l  a g i o c l  ase augi  t e  d i  abase. 

12N + 52E - N a t i v e  copper i n  quar tz ;  c a l c i t e  v e i n l e t ,  1% cm wide a t  c o l l e c t i o n  
p o i n t  . 



, 
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12N + 53E - Fine maroon t u f f ;  some amygdules; a l tered.  

12N + 42E - Highly al tered;  l i gh t  grey, sugary textured tu f f ;  some green mineral- 
ization around ca l c i t e  amygdules, 2 m . m .  or  l ess .  

13N + 42E - Medium grey f ine  volcanic flow. 

13N + 41E - Very al tered;  f ine  grained c a l c i t e  impregnated and cementing i n  some 
rocks, t o  50% ca lc i te ;  medium grained tu f f ;  green a l te ra t ion  minerals; 
disseminated chalcopyrite throughout. 

24N + 64E - Medium grey, very f ine  tuf f  (? ) ;  a small amount of chalcopyrite. 

24N + 67E - Very f ine  green-grey, highly a1 tered and somewhat brecciated, 

24N + 62E - L i g h t  green tuff  w i t h  very f ine  chalcopyrite. 

24N + 51E - A completely altered red-green breccia; red ground mass; 50% green 

calcarious,  c rys ta l l ine  t u f f ;  fractured; ca l c i t e  replacing 15%. 

a1 terat ion minerals ; c a l c i t e  i n  c i rcu lar  bl ebs ; a rusty orange 
weathering. 

w i t h  c a l c i t e  ( ? )  40%; some hematite blebs, 0.5 m.m. or  l ess .  
24N + 44E - Completely a l te red ,  vesicular volcanic flow; i n f i l l e d  and/or replaced 

r . 
I 

24N + 40E - A very f ine  l i g h t  grey t u f f ,  weathering rusty;  caused by f ine  pyrite 

24N + 43E - Light grey volcanic t u f f ;  c a l c i t e  i n f i l l ed  81 with veinlets 0.5 m.m.  

or  s i deri t e?  

or  l e s s ;  one bleb chalcopyrite, 1 m . m .  and very f ine  dusting of pyri te  
( ? )  throughout; weathering rusty.  

24N + 42E - Light grey to  s l igh t ly  green t u f f ;  ca l c i t e  i n f i l l ed .  

25N + 41E - L i g h t  grey, very f ine  t u f f ;  rusty weathering. 

24N + 92E - White "bleached" volcanic t u f f ,  f ine  sugary texture,  very f ine  pyri te  
dusting, 0.1 m . m .  o r  l e s s ;  some brecciation. 

28N + 69E - Described by thin sect ion,  P. Read; euhedral; pyri te  disseminated, 
pl us some chalcopyrite ( ? )  . 

32N + 38E - Fossils;  l i g h t  grey, very f ine  grained t u f f ;  Cephalpod and Brachiopods; 
ha rd  b r i t t l e  rocks, baked zone?, "Belemnite of Lower-Middle Jurassic 
Age , Smi thers Formation , Hazel ton Group" ( G1 en Woodsworth , Geol ogi cal 
Survey of Canada). 

30N + 38E - Very f ine ,  l i gh t  grey tuff;-conchoidal f racture; . rusty weathering on 
old surfaces, some ca l c i t e ,  10% (? ) .  

r 28N + 39E - Fine, medium grey t u f f .  

31N + 38E - Very f ine  dusting of pyri te ;  some brecciation and i n f i l l i n g  w i t h  
c a l c i t e ;  tu f f?  
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32N t 44E - A mushy, granular, d a r k  green matrix t u f f ;  ca l c i t e  40%; .25 mm o r  
1 ess cal c i t e  euhedral crystal s .  

I 32N + 46E - Fvledium grey volcanic t u f f ;  some ca l c i t e  10%. 

30N t 57E - A l i gh t  maroon porphyritic (plagioclase) flow; al tered;  a small amount 
of chalcopyrite; q u a r t z  crystals  i ntergrown i n t o  open v u g s .  

= 32N + 52E - A completely a l te red ,  medium grey, amygduloidal ca l c i t e  and green 
a l te ra t ion  minerals i n  volcanic flow. 

32N + 65E - Dense, f i ne ,  l i gh t  red volcanic flow; highly al tered.  

35N t 65E - Dense, very f ine  volcanic flow ( ? ) ;  ca lc i t e  and quartz veinlets 1 mm 
o r  l e s s .  

38N + 28E - A grey-green, rounded fragment tu f f  breccia; some s i l iceous inter-  
mixed fragments t o  % cm; 2 mm average, w i t h  f i ne  green ground mass 
( a l t e r a t ion  minerals); some v is ib le  pyri te  and  chalcopyrite. 

39N + 61E - Fine, l i gh t  maroon volcanic t u f f :  conchoidal f rac ture ;  dense baked 
zone?; cut by small ca l c i t e  veinlets 0.25 mm o r  l e s s ;  also f ine 
disseminated ca lc i te .  

40N + 61E - Fine, light-grey-reddish volcanic t u f f ;  same as 39N + 61E. 

40N + 32E - Sample from creek bottom; rocks not f a r  from bedrock; f ine ,  white, 
very s i  1 i ceous a1 tered tu f f ;  disseminated pyri te  and  chalcopyrite ( ? )  ; 
black manganese s ta in  on fractures and a surface coating on rocks. 

(- 
( 

50N + 34E - Medium grey, f ine ,  si l iceous t u f f ;  conchoidal f racture;  rusty surface; 
some fractured and f ine  ca l c i t e  vei nl e t s  . 

48N t 54E - Maroon volcanic breccia in a matrix of green a l te ra t ion  minerals; 
green radiating f ibres  and ca l c i t e  i n f i l l i n g .  

48N + 61E - Fine, medium grey volcanic tuff  ( ? ) ;  h a r d ,  compact, fractured. 
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Geol o g i  cal Mapping: Geological Rock Sampl i ng 

Numbered Locations 

Map: No. Locations Figure: 5 

# 1 .  Very f ine ,  d a r k  grey plagioclase feldspar porphyritic flow ( 1  mm o r  
- -  l e s s )  ; f ine  parallel  f ractures;  completely a1 tered. 

# 2 .  Very f ine  grey and maroon t u f f ;  ca l c i t e  inclusions, f ine  ( 1  mm or 
l e s s )  and veinlets 3 mm and l e s s ;  green a l te ra t ion  minerals in open 
space f i l l i n g s  before ca l c i t e .  

# 3. Completely a1 tered,  green volcanic rock; epidote, ch lor i te ,  montmorillonite. 

# 4. Fine, medium grey, completely altered volcanic flow; ca l c i t e  i n f i l l ed ;  
pseudomorphs of feldspar,  now ca lc i t e ,  0 .5  mm and l e s s ;  also ca l c i t e  
inclusions ; dark  green a1 terat ion mineral riming ca l c i t e  opening , range 
1 mm and l e s s ,  u p  t o  7 mm. 

# 5. Similar to  # 4 ;  dark grey porous flow; completely al tered;  30% ca lc i te .  

# 6. Very f ine ,  dark grey flow; euhedral hematite. 

# 7 .  Completely a l te red ,  f ine  maroon t u f f ;  replaced 60% by ca lc i te -ser ic i te -  

# 8. Volcanic breccia; rounded fragments, 6 mm and smaller; mixture maroon tuff  

s i l i c a  inclusions and 0.25 mm - 2.5 mm cross-cutting veinlets.  

and grey volcanic flows. 

# 9. 

# 10. 

# 11.  

# 1 2 .  

# 13. 

# 14. 

# 15. 

# 16. 

iY 17. 

Fine, completely a1 tered,  l i gh t  grey volcanic flow. 

L i g h t  grey, "bleached?" pink plagioclase flow; completely a1 tered; very 
f ine  metall ic;  posit ive reaction to  zinc t e s t .  

L i g h t  grey, "bleached" p i n k  plagioclase flow; completely a1 tered. 

Grey groundrock pink plagioclase feldspar,  1 mm and l e s s ;  volcanic flow, 
highly a1 tered. 

Fine, grey-green volcanic flow; completely a1 tered. 

Dark grey, plagioclase feldspar flow; completely a l te red ;  ca l c i t e  i n f i l l i ng  
open spaces, 0.1 mm to2 m. 

P i n k  l i g h t  grey, plagioclase feldspar porphyritic flow; completely al tered;  
cal c i  t e  repl aces feldspar. 

Fine, medium grey volcanic flow; b u t  more al tered than # 1 7 ;  shattered 
rock, 70% repl aced by ca l c i t e  and a1 terat ion mineral s ; green montmori 1 loni te- 
pumpel l y i  t e  product. 

Fine, medium grey volcanic flow; highly a1 tered; hemati t e ;  green al terat ion 
mineral s . 
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# 18. Very, very f ine  grained, maroon t u f f ;  b r i t t l e  f racture .  

# 19. Fine, medium grey volcanic flow; some a1 tered euhedral Augi t e  ( ? )  . 

# 20. Fine, mediurr! grey volcanic flow; highly al tered.  

# 21. See Report; P. Read. 

- # 22. Dark grey, altered volcanic flow; euhedral hematite. 

# 23. Very f ine ,  maroon dacite t u f f .  

# 24. Altered, very f ine ,  d a r k  grey volcanic flow; fractured with f ine  ca l c i t e  
vei nl e t s  . 

# 25. Volcanic breccia, 1 cm and l e s s  i n  s i ze ,  rounded fragments; green a l te ra t ion  
minerals; mainly maroon fragments plus mixture of other flows and tu f f s .  

# 26. Light grey, a l tered feldspar porphyritic flow, bleached to  l igh ter  colour; 
red rusty weathering , Sider i te?  ; cal c i t e  rep1 aces feldspar. 

# 27. Volcanic angular breccia, 5 m and l e s s ,  in red groundmass; some f ine ,  
black metall ic minerals ( ? ) .  

X 28. Highly a l te red ,  plagioclase feldspar flow, 1 mm and l e s s ;  medium grey 
r groundmass. 

i5( 29. White bleached tuff  ( ? )  or  breccia ( ? )  or  feldspar porphyry ( ? )  w i t h  very 
f ine pyri te .  

# 30. Altered plagioclase feldspar porphyritic flow; 3 mm and less  i n  medium 
grey groundmass; very a1 tered; bright rusty i r o n  oxidation on surface; 
some pyrite.  

# 31. White bleached tuff  o r  breccia; euhedral , f inely disseminated pyri te ,  
0.1 mm or less .  

# 32. Altered, medium grey volcanic flow; euhedral hematite. 

# 33. Completely a l te red ,  l i gh t  grey t u f f ;  green a l te ra t ion  minerals; ca l c i t e  
20%; hematite forms on s l  ickensides. 

# 34. Completely a l te red ,  medium grey volcanic t u f f ;  50% ca lc i t e ;  some chalco- 
pyri te-borni t e  in open space f i  11 i ngs ; green a1 terat ion mineral s . 

# 35. Completely a l te red ,  medium grey volcanic t u f f ;  50% ca lc i te ;  some chalco- 
pyrite-bornite in open space f i l l i n g s ;  green al terat ion minerals. 

# 36. Volcanic breccia, p i n k  plagioclase feldspar in l i gh t  grey groundmass; 
chal copyri t e  and some borni t e .  

,- 

I 
# 37. Plagioclase feldspar porphyry; 1 mm and  l ess ;  a l te red ;  in dark grey 

groundmass. 

# 38. Completely a1 tered,  feldspar porphyry, black shattered f a u l t  gouge material ; 
completely al tered volcanic flow ( ? )  o r  tuff  ( ? ) ;  malachite s t a in  on 
surface. 
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Geological Mapping: Mineralized Rock Samples Located on Figure 8 

Geology Map (By Co-ordinate Location) 

16s + 58E - Small amount of chalcopyrite i n  an a l t e r e d ,  medium grey, f i n e ,  highly 
calcareous t u f f ;  c a l c i t e  i n f i l l i n g  amygdules and transparent c r y s t a l s  
throughout the rock; approximately 40% c a l c i t e .  

6s + 38E - Chalcopyrite, s p h a l e r i t e  and galena occur i n  open space f i l l i n g s  and 
(Tets #28) i n  f r a c t u r e s  w i t h i n  a very highly porous t u f f  and volcanic breccia.  

The mineralogy i s  given as :  

Total % Sulph. % Range Average 
Chalcopyrite 4 40 .15 - .02 mm .10 mm 
Galena 4 40 .15 - micro'. .02 mm 
Sphal eri t e  2 20 .15 - .02 mm .10 mm 
Cove1 1 i t e  t r a c e  amounts 
Gangue 90 

Chalcopyrite occurs as or ig ina l  open space f i l l i n g  o r  as  a replace- 
ment. Sphaler i te  displays a d i s t i n c t  rim texture around this 
chalcopyri te  and replaces angular rock breccia.  
throughout the matrix of the rock as  f i n e  (0.02 mm) anhedral grains 
t h a t  appear l a t e r  than chalcopyri te  and s p h a l e r i t e .  

Galena i s  sca t te red  

7s + 58E - Very, very f i n e  chalcopyri te /pyri te  dissemination, 0.05 mm throughout; 

3s + 54E - Sam l e  #21; see Report: Petrography by P.  Read, Page 8; bornite- 

amygdul es  as open space f i  11 i ngs ; re1 ated t o  green a1 te ra t ion  mineral s .  

cha ! coci te  i n f i l l i n g  of metamorphic chlorite-montmorillonite f rac tures  
and open spaces. 

f i  11 i ng . 

i n f i l l e d ;  borni te  i n f i l l i n g  open spaces w i t h  green a l t e r a t i o n ;  
c a l c i t e  30%, inclusions 1% cm down t o  2 mm o r  l e s s .  

4s + 52E - One small amount chalcopyrite and borni te  w i t h i n  open space c a l c i t e  

2s + 48E - Completely a l t e r e d ,  f i n e ,  medium grey, highly a l t e r e d  t u f f ;  c a l c i t e  

4s + 50E - Dark grey highly a l t e r e d  volcanic t u f f ;  some very f i n e  s p h a l e r i t e .  

4s + 45E - Small amount of chalcopyrite and born i te  blebs,  0.5 mm o r  l e s s ,  i n  
highly a l t e r e d  grey-green t u f f ;  c a l c i t e  i n f i l l i n g ,  3 mm o r  l e s s  i n  
s i z e .  

2s + 47E - Volcanic breccia;  maroon angular fragments, k cm - 1 cm; suspended 
i n  completely a1 tered chlorite-montmorillonite-calcite "cement"; 
chalcopyri te  occurs throughout the  a l t e r e d  groundmass, 1 mm o r  l e s s .  
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1 N  + 49E - A white, bleached,volcanic breccia with surface coating of white t a l c  
( ? ) ;  f i n e  disseminated py r i t e ,  euhedral; assay: 0.16 oz .  s i l v e r .  

BL + 74E - A buff , very f i n e  , a1 tered a n d  bleached t u f f ;  very, very f i n e  d is -  
( B L  - Dome) seminated py r i t e ,  0.1 mm o r  l e s s  , euhedral . 

BL + 49E - Very f i n e ,  l i g h t  grey, a l t e r ed  t u f f ;  50% i n f i l l e d  c a l c i t e ;  borni te  
~. occurs as  amygdaloidal i n f i l l i n g s  a f t e r  green a l t e r a t ion  minerals 

and c a l c i t e .  

B L  + 47E - No mineralization v i s i b l e  b u t  highly a l te red  maroon volcanic flow 
with 30% green a1 t e r a t i o n  minerals. 

B L  + 44E - Very f i n e ,  a l t e r ed ,  medium grey volcanic flow; mafic hematite; rock 
sha t te red ,  with c a l c i t e  i n f i l l i n g ,  open spaces with green a l t e r a t i o n  
minerals and cha lcoc i te  riming the f rac ture ;  veins, % - 2 cm, i r r egu la r  
and small er i r r egu la r  bl ebs w i t h  chal coci t e .  

2N + 44E - Light grey, a l te red  volcanic flow, mafic hematite', sha t te red ;  b o r n i t e  
f i l l i n g  a f t e r  green a l t e r a t i o n  minerals and c a l c i t e ;  some s i l i c a  
flooding. 

4N - 6N + 62E - 66E (Gran Show) - Buff, very f i n e  highly a l te red  tu f f  and tu f f  
breccia;  s i l i c a  flooded; angular fragments rim coated with spha le r i t e ;  
some cadmium and tungsten associated,  some very f i n e  disseminated 
chalcopyrite;  f a u l t  gouge zone ( ? )  ; fragments 3 cm (some l a rge r )  , 
angular , cemented by s i deri  t e .  

5N + 54E - A completely a l t e r e d ,  maroon-green volcanic breccia (flow from o r  
t u f f ? )  ; fragments 4 cm and l e s s  , angular a1 tered green s e r i c i  te- 
montmorillonite open space f i l l i n g  w i t h  s i l i c a  rim on fragments and 
some flooding and replacement o f  rocks; bornite occurs between as  
blebs,  2 mm and l e s s ,  with green montmorillonite and s e r i c i t e  and 
c a l c i t e ;  a l so  f l e sh  pink mineral t h a t  may be secondary feldspar .  

! 1  r .  

4N + 53E - Small amount chalcopyri te ;  very rusty weathering; rock descr ipt ion 
gi ven. 

6N + 56E - Light grey-maroon, f i n e  t o  medium grained plagioclase diabase; the 
minerology was found t o  be: 

Total % Sulph. % Range Average 
.001 - 1 mm 0.5 mm Chal coci t e  21.5 85 

( w i t h  Di geni t e )  
Borni t e  2.0 8 .001 - .1 mm 0.1 mm 
Cove1 1 i t e  1 .5  7 rep1 acing 
Gangue (quartz  
and c a l c i t e )  75.0 

Bornite i s  being replaced, as  in Figure 3, w i t h  the borders fading 
i n t o  chalcoci te .  
s u g g e s t i n g  a temperature above 105O. 

Chalcocite and digeni te  form lancet-shaped lamellae,  
* W .  Uytenbogaardt. 
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Proof of different  f ractur ing and mineralizing phases can be 
deduced from this sample, as i n  the following diagram: 

- ca lc i t e  
qua r t z  and  chal coci t e  

- ca lc i t e  

Fracture 1 .  I n i t i a l  opening; chalcedony depositing on surface walls. 
2 .  Cross-cutting; injection of ca lc i te .  
3 .  Widening? inject ion of q u a r t z  and sulphides. 
4.  Angular f rac ture  of chalcocite; additional ca l c i t e  i n  

f racture .  

The s i l v e r  i s  contained in sol id  solution with the copper. 

4N + 36E (Shovel Show) - See P. Read's rock description, page 9 ;  pyrite and 
chalcopyrite disseminated f ine ly ,  1 mm o r  l e s s ,  throughout rocks; 
some small amount of galena i n  l a t e  phase ca l c i t e  cutt ing whole rock. 

in ca l c i t e ;  1 mm and l e s s .  
8N + 46E - See rock description; small amount chalcopyrite i n f i l l i n g  open space 

(7 - 
8N + 42E - See rock description; small disseminated chalcopyrite and bornite,  

0.25 mm and  l ess  within green a l te ra t ion  minerals. 

8N + 41E - See rock description; shat tered,  almost completely al tered rocks; 
0.2 mm and l e s s  blebs, chalcopyrite within ca l c i t e  and green a l t e r -  
ation mineral s .  

\ 

1214 + 64E - Pyrite open space f i l l i n g ;  see rock description. 

71.1 + 40E - See rock description; medium grey tu f f ;  f ine  disseminated pyr i te ,  
0.5 mm or less .  

12N + 56E - A highly al tered red-grey, volcanic breccia; ca l c i t e  replacing and 
cementing material ; f ine  chalcopyrite scattered throughout in ca l c i t e ,  
1.5 mm and less .  

1214 + 52E - Native copper, f ine  euhedral and dendri t ical ,  0.5 mm o r  l e s s ,  i n  a 
largely quartz ve in le t ,  2 cm across; rock completely al tered;  f ine  
dark green, serpentized ( ? )  volcanic flow. 

in f i l l ed  with c a l c i t e ,  3 mm and l e s s ;  chalcopyrite, 2 mm blebs and  
f iner  coating openings and fractures;  green montmorillonite-chlorite 
a1 terat ion.  

1 2  - 13r.1 + 41E (Swamp Show) - Highly a l te red ,  very f ine medium grey t u f f ;  vesicles 
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' r I n  the above samples, original pyrite has been shattered and replaced 
by chal copyri t e .  Sphaleri t e  , however , i s  the dominant mi neral and 
exhibits a somewhat molted texture. Sphalerite i s  l a t e r  than chalco- 
pyri te ,  as sphaler i te  forms a rim texture around chalcopyrite. 

24N + 64E - A very f ine ,  dark grey, highly al tered calcarious t u f f ;  breaks with 
hard conchoidal f racture  (baked?); chalcopyrite occurs on a few 
grains,  0.5 mm or l e s s ,  through the rocks, as an i n f i l l i n g  of open 
spaces. 

small amount chalcopyrite, as 0.25 o r  less  mm inclusion, open space 
f i l l i n g  within ca lc i te .  

24N + 62E - Highly a l te red ,  f ine  - medium grained, green, highly calcareous t u f f ;  

30N + 57E - L i g h t  maroon, plagioclase 
amount chalcopyrite f i l l i n g  open spaces within rocks. 

feldspar,  2 mm or less , . f rac tured;  small 

26N + 69E - A l i g h t  buff t u f f ,  fractured, w i t h  pyrite i n f i l l i n g  i r regular  veins, 
6 mm and l e s s ;  disseminated throughout as euhedrxl pyri te ;  a f lesh 
col oured feldspar? or pi n k  cal c i t e?  i s  i ncl uded. 

30N + 53E (#2 or Emerald Show) - See P .  Read, page 1 , for  rock description. 

A sample taken contains bornite and chalcopyrite a s  the dominant 
sulphides. 
f i l l i n g s .  The chalcopyrite occurs as large anhedral grains and as 
exsolution la ths  i n  bornite, as i n  Figure 1 .  Covellite borders 
nearly a l l  of the grains and i s  a replacement of the bornite and 
chalcopyrite. A small amount of the minerals have also al tered to  
malachite. The mineralogy i s :  

They occur i n  f ractures ,  replacement, and i n  open space 

Total % Sulph. % Range Average Size 

Borni t e  23 56 .001 - 4 mm 1.0 mm 

Chalcopyrite 15  37 microsc. - 1 mm 0.25 mn: 

Cove1 1 i t e  2 7 microsc. - . 5 m m  

Hematite 10 microsc. - 1 mm 0.25 mm 

Gangue 50 

32N + 42E - A very, very f ine ,  dark grey, b r i t t l e  t u f f ;  
i n f i l l i n g ;  a small amount of chalcopyrite occurs as 2 mm or  l e s s ,  
within ca l c i t e .  

shat tered,  w i t h  c a l c i t e  

48N + 40E ( B - 1 )  - Altered Gabbroic "plug"' small amount chalcopyrite, 0 .2  mm or  
l e s s ,  occurs within a l te ra t ion  minerals i n  the ma t r ix .  
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f 17N + 51E (T-6; Jims P i t )  - The TETS-6 minerals occur i n  a highly brecciated 
volcanic t u f f ,  as in jec t ion  material  i n  the  f rac tures  surrounding 
fragments penetrating the host. The dominant sulphides include 
borni t e  , chal copyri t e  , chal coci t e  and covel 1 i t e .  
domi nant mineral , bei ng rep1 aced ( ? )  by chal coci t e  and covel 1 i t e .  
Borni t e  a1 so contains some chalcopyri te  as exsol ution material . 
The minerals occur as fol  lows : 

Borni t e  i s  the 

Total % Sulph. % Size Range Average 

Borni t e  24.0 60 rnicrosc. - .33 mm .33 mm 
Chal coci t e  12.0 30 microsc. - .33 mm .15 mm 
Cove1 1 i t e  3.5 9 vary repl acement 
Gangue 60.0 
Chalcopyrite 0.5 1 m i  crosc . exsol u t i  on 

18N + 54E (Zinc P i t  2-1) - See rock descr ip t ion ,  P .  Read, page 5, #7. 
The sulphides occur w i t h i n  a highly a l t e r e d  volcanic rock. 
polished sect ion 9ave the  following r e s u l t s  : 

One 

Total % Sulph. % Size Range Average 
Chal coci t e  16.0 40 .25 - microsc. mm .20 mm 
Borni t e  14.0 35 .25 - microsc. mm .20 mm 
Chal copyri t e  4.0 10 exsol ution 
Covel 1 i t e  6.0 15 repl acement 
Limonite 5.0 
Hematite 5.0 
Gangue 60.0 

Chalcocite appears as surrounding borni te  w i t h  the  boundaries fading 
together .  T h i s  indicates  replacement o f  borni te  by chalcoci te .  Ex- 
sol  ution chalcopyrite a1 so occurs i n  borni t e  , w i t h  fa t - lenses  1 i ke 
or ien ta t ions .  

Another sample gave the fol lowing r e s u l t s  : 

Total % Sulph. % Size Range Average 

Sphal e r i  t e  16.0 40 1.5 - microsc. mm .5 m 

Pyr i te  12.0 30 1 .0  - microsc. mm .5  mm 

Chal copyri t e  8.0 20 3.0 - microsc. mm 1.0 mm 
Galena 1 . 5  4 .05 - microsc. mm .03 mm 
Covel 1 i t e  0.5 1 repl acement 
tlema t i  te  2.0 5 
Gangue 60.0 
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T o t a l  57,957.04 
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MAURO G. BERRETTA 

T E L E P H O N E  (604) 462-7705 

GEOPHYSICIST 

26835 - IOOTH. AVENUE 

WHONNOCK. B.C. 

CANADA 

SUMMARY 

Induced polarization, VLF and CEM surveys on the TETS property 

of Sibola Mines Ltd., have outlined two zones of possible 

economic interest. It is recommended’that these be drilled in 

order to determine their significance. Several other anomalies 

have also been partially defined. Additional geophysical work 

is required before a more diagnostic assessment can be made. 

January 15, 1979 
Whonnock, B.C. 

Respectfully submitted 

Mauro G. Berretta, M.Sc. 

Geophysicist 
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1. INTRODUCTION 

During the summer and early fall of 1978, a series of 

geophysical surveys were carried out on the TETS Mineral 

Claims of Sibola Mines Ltd. The field work was largely done by 

J. Ager (geologist) and D. MacQuarrie (geologist/geophysicist), 

with the help of three field assistants. The project was under 

the overall supervision of M. G. Berretta, geophysicist. 

The TETS property is located 8km. northeast of Twinkle Lake, 

which is about 65 km. south of Houston, B.C. Access is via 

gravel logging roads from Burns Lake, B.C., some 140 km. away. 

The topography is hilly, in places rugged, with elevations in 

the range 1000m. to 1450m. Forest vegetation is abundant 

everywhere. Bedrock is exposed primarily along fairly steep 

ridges, Overburden cover is more extensive at lower elevations, 

and in benches and ravines. 

The geophysical work carried out consisted of the following. 

1) Induced polarization - 21.4 km. 
2) VLF e.m. - 24 km. 
3) CEM shootback - 6.3 km. 

I.P. instrumentation used was a Sabre Mk I1 frequency domain 

system, employing a dipole-dipole array, with a dipole of 200 ft., 

(61m.), n=2, and a frequency span of 0.3-10 Hz. VLF equipment 

consisted of a Sabre Model 27 unit, while the shootback e.m. 

was carried out using a Crone CEM system, employing medium and 

high frequencies, and a coil separation of 100 ft. (30m.). 
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2. GEOLOGY 

The property is underlain mainly by Jurassic Age rocks of 

the Hazelton Series. These consist primarily of volcanic flows, 

tuffs, breccias and some intrusions. In the central part of 

the property, the volcanics are highly altered and are fairly 

magnetic. At the north end of the claims, an altered gabbro 

plug and a diabase dike have been mapped. Extensive faulting 

has been interpreted from ground observations and air photo 

studies. 

Mineralization discovered on the property consists of pyrite, 

chalcopyrite, sphalerite, galena and' chalcocite. These occur 

within nearly all of the altered volcanic rocks. 

The intent of the geophysical surveys was to detect the presence 

of semi-massive to massive copper, zinc, silver mineralization 

of possible volcanogenic origin, similar to that found at Goosly 

and Nadina. Previous geochemical, geological and magnetic data 

had encouraged additional work. 

3. GEOPHYSICAL RESULTS AND INTERPRETATION 

3.1 INDUCED POLARIZATION RESULTS 

Resistivity 

The resistivity data is shown in Figure 3. Values obtained are 

in the range from about 150 ohm-m. to about 2700 ohm-m. The most 

obvious features are two zones of high resistivity in the west 
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half of the survey area. One is at about 40E from the baseline to 

16S,  while the other is located from 50E to 70E on lines 4s to 

24N. These are indicative of competent rock units, or possibly 

the same unit disrupted by a NW-SE fault. North trending lows at 

the extreme west end of the grid, and at about 48E, from 4N to 

16S, may be representative of more conductive sediments and/or 

altered volcanics. The remainder of the survey area displays 

mild variations from medium to low resistivities, with a few 

small localized highs. Here, geologic interpretation is more 

difficult, since such variations can be caused by variable 

overburden depth. 

Percent Frequency Effect 

The pfe data is shown in Figure 4. Background is in the range 

of 0-2%. In view of the small values observed over the entire 

survey area, readings larger than 4% are tentatively considered 

anomalous. The main feature is a NNE trending narrow anomaly 

from the baseline to 1 6 S ,  at about 42E, which appears connected 

to a second anomalous zone on lines 8N to 12N, at about 48E. 

Both of these occur within regions of resistivity high. The 

lack of a shootback or VLF response over this arcuate zone 

indicates that the source of the anomaly is probably disseminated 

metallic mineralization such as minor pyrite, chalcopyrite, or 

possibly magnetite. 

Flanking this region are two sub-anomalous, small features. 

One is on the baseline at 36E, and the other is at 49E, 8s. The 



former is on the flank of a resistivity high, and adjacent to 

a long NE trending VLF conductor, which is probably due to a 

fault and/or contact. The latter is within a resistivity low, 

and correlates well with VLF and CEM responses, both on lines 

8s and 12s. It thus appears that this anomaly may be due to 

semi-massive to massive mineralization. 

Detail i.p. data (Figure 5) suggests that the above anomalies 

are due to sources that are probably within 50 ft. (Ism.) of 

surface. 

At the north central edge of the grid, at 74E, 24N, an anomalous 

area is partially defined . Additional work is required here in 
order to determine its amplitude and extent. 

3.2 VLF RESULTS 

The Fraser filtered VLF tilt angle data is shown-in Figure 2. 

Nearly a dozen, narrow, long conductors roughly parallel to 

each other were detected within the survey area. Most of these, 

especially in the western end of the grid, are indicative of 

faults and/or geological contacts which trend roughly N to NNE. 

This general structure appears to be well evidenced by magnetic 

and geological data. The most intensive conductive zones occur 

within the central part of the survey area. Anomaly A is at 

about 40E on lines 4s to 16N. Anomaly B is at 50E on lines 8s 

to 16s. Anomaly C is located at 54E on lines 12N to 16N. Of 

these, only anomaly B displays some direct correlation with 






















