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RESULTS OF PHOTOGEOPHYSICAL SURVEY - BUCK CLAIMS, ANYOX B.C. 

P r e l i m i n a r y R e p o r t on p r o j e c t e d E x p l o r a t i o n T a r g e t s . 

The t e c t o n i c s u r v e y c o v e r e d t h e a r e a o f the Hidden Creek Mine 
a t Anyox, B.C and a d j a c e n t a r e a o f t h e Buck C l a i m s . The Anyox 
o r e p i t s b e i n g a p p r o x . 3500 f e e t southwest from t h e Buck I I 
C l a i m . F o r t h e p urpose o f t h i s s u r v e y t h e g e o l o g i c a l d a t a was 
c o m p i l e d a t a s c a l e o f 1:5000. P h o t o g e o p h y s i c a l d a t a o f v i s i b l e 
i s o s t a t i c f r a c t u r e t r a c e p a t t e r n s a r e t h e n c o m p i l e d as e m p i r i c 
c o e f f i c i e n t s . The d a t a p e r u n i t a r e a i s m a n i p u l a t e d t o p r o v i d e 
t h e s t r e s s e q u i v a l e n t s f o r r e l a t i v e d e f o r m a t i o n o f t h e u n d e r l y i n g 
c y l i n d e r i c a l r o c k columns r e l a t e d t o t h e t e c t o n i c e f f e c t o f 
a x i a l s t r e s s u n l o a d i n g a c r o s s t h e c r u s t a l s u r f a c e . (See Theory 
o f T e c t o n i c A n a l y s i s t o accompany t h i s r e p o r t . ) 

There a r e two s e p e r a t e s u r v e y s ; one i s t o d e t e r m i n e t h e r e l a t i v e 
a m p l i t u d e o r t o t a l i n t e n s i t y o f t h e s t r e s s f o l d s and t h e second 
a d e r i v a t i v e t o d e t e r m i n e r e s u l t a n t s h e a r c o u p l e s i n d u c e d as 
a r e s u l t o f l a t e r a l v a r y i n g t e c t o n i c s t r e s s e f f e c t s . The a x i a l 
t r e n d s o f p r e s s u r e f o l d s and t h e i r s t r e s s axes d e f i n e d by the 
s u r v e y were t r a n s f e r r e d t o a c o m p o s i t e g e o l o g i c a l map showing 
the r e s u l t a n t p r o b a b i l i t y i s o g r a d i e n t f o r t e n s i o n / s h e a r c o u p l e 
o c c u r e n c e s . I n d i c a t e d t e c t o n i c axes b e i n g d e t e r m i n e d r e l a t i v e 
t o t h e t o t a l s t r e s s r a n g e o f t h e i n d u c e d c r u s t a l d e f o r m a t i o n . 

The anomolous t e c t o n i c s t r e s s f e a t u r e o f t h e s u r v e y was t h e 
b r e a c h e d P r e s s u r e Dome i n w h i c h t h e #1 t o #5 o r e b o d i e s l i e . 
T h i s p r e s s u r e h i g h peaked i n t h e s u r v e y e d a r e a a t a j u n c t u r e 
of a mapped s t r e s s f o l d c r o s s i n g t h e N-S Hidden C r e e k A n t i c l i n e , 
(see Sharpe and Grove, 1980 and 1983). A p a r a l l e l a n t i t h e t i c 
E-W s y n c l i n a l t r o u g h was a l s o mapped 2000 f e e t n o r t h o f t h e 
o r e p i t s . These a r e g e o l o g i c a l f e a t u r e s o f t h e 'ore c o n t r o l s ' 
w h i ch c o r r e l a t e t o t h e t e c t o n i c s t u d y t o p r o v i d e a t a r g e t 
p r o j e c t i o n o f t h e p r o b a b l e g e o l o g i c a l / s t r u c t u r a l • f a c t o r s f o r 
an e x p l o r a t i o n program on t h e a d j a c e n t Buck I I C l a i m . 

The s t r e s s a x i s and r e s u l t a n t p r e s s u r e r i d g e as d e t e r m i n e d by 
t h i s s u r v e y , i s an ENE t r e n d o f p r e s s u r e f o l d i n g marked A-A1 

on the map t o accompany t h i s r e p o r t . The Hidden Creek o r e b o d i e s 
l a y w i t h i n t h e b r e a c h e d apex o f t h e a n t i c l i n a l s t r e s s a x i s 
and t h i s i n d u c e d p r e s s u r e r i d g e A-A 1. The p r o j e c t i o n o f 
c r o s s f o l d i n g p l u n g e s n o r t h e a s t and a second b r e a c h e d p r e s s u r e 
dome i s i n d i c a t e d on t h e Buck I I C l a i m u n d e r l a i n by s e d i m e n t s 
d r a p e d over t h e v o l c a n i c sequence o f the 'ore zone t a r g e t ' . 
T h i s second p r e s s u r e dome i s marked B-B 1. There i s a r e a s o n a b l e 
p r o b a b i l i t y t h a t a s i m i l a r o r e s t r u c t u r e zone w i l l be found 
a t d e p t h under t h e marker h o r i z o n s o f c h e r t known t o o v e r l y 
t h e t a r g e t e d o r e b e a r i n g sequence. U s i n g t h e 1987 B a s e l i n e 0+00 
as map c o n t r o l , t h e s e l e c t e d t a r g e t a r e a would be c e n t e r e d a t 
s t a 13+50 E and l i n e 2+50 North i n an i n t e r s e c t i n g Shear Couple 
Zone. A s m a l l e l o n g a t e d l a k e s t r a d d l i n g s t a 17 + 50 E and L i n e 
0+00 i s e a s i l y a c c e s s i b l e f o r a h e l i c o p t e r base camp s h o u l d 
s u r f a c e e v i d e n c e w a r r a n t a diamond d r i l l t e s t . 
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1 . I t i s recommended a two-man f i e l d g e o l o g y team be used t o 
f o l l o w t h i s s u r v e y up w i t h g e o l o g i c a l t r a v e r s e s a c r o s s the 2+50 
N L i n e from S t a 12+00 E e a s t w a r d t o Carney Lake. Samples o f 
i n s i t u r o c k c h i p s s h o u l d be t a k e n f o r r o c k g e o c h e m i s t r y as 
w e l l as f o r g e o l o g i z i n g t h e t r a v e r s e d a r e a . M i n e r a l i z a t i o n 
where found s h o u l d be s u r f a c e e x p l o r e d f o r z o n i n g 'markers' 
o f the down d i p , s u b s u r f a c e t a r g e t b e i n g s o u g h t . 

2. U s i n g a magnetometer and base s t a t i o n , magnetic r e a d i n g s 
s h o u l d be t a k e n a l o n g the t r a v e r s e r e l a t i v e t o t h e 2 + 50 N L i n e , 
r e v e r s i n g t h e t r a v e r s e and c r i s s - c r o s s i n g back t o base camp 
a l o n g the 0+00 B a s e l i n e s h o u l d p r o v i d e s u f f i c i e n t d a t a t o 
c o n t o u r the m a g n e t i c f i e l d w i t h i n t h e zone o f s e a r c h . Where 
s i g n i f i c a n t ' k i c k s ' a r e n o t e d , t h e s t r i k e and d i p o f the anomaly 
s h o u l d be sought o u t by c l o s e r s p aced r e a d i n g s u s i n g the v e r t i c a l 
m agnetic s e p e r a t i o n t e c h n i q u e t o d e t e r m i n e d e p t h s . 

Note; a VLF-EM i n s t r u m e n t i s w a r r a n t e d i f s t e p 2 i n d i c a t e s a 
p r o b a b l e s h e a r s t u c t u r e . A r e c c e g r i d a c r o s s t h e s t r u c t u r e s h o u l d 
be r u n on 30 meter i n t e r v a l s , 300 meters o u t e i t h e r way t o 
p r o v i d e d a t a f o r a F r a s e r F i l t e r , use r e a d i n g spreads o f 10m, 
25m, and 50m t o d e t e r m i n e d i p , w i d t h and d e p t h t o the suspected-
s t r u c t u r e . These r e c o n n a i s s a n c e s u r v e y s o f t h e t a r g e t a r e a would 
p r o v i d e a d e q u a t e f i e l d d a t a t o s p o t a d r i l l h o l e s t a t i o n f o r 
two h o l e s w i t h a r e a s o n a b l e e x p e c t a t i o n o f p o s i t i v e r e s u l t s . 

M i n e r a l i z a t i o n may have a c c e s s e d t h i s c l a i m a r e a by t r a n s c e n d i n g 
t h e d e f i n e d s h e a r zone from west t o e a s t outward from t h e l a r g e 
q u a r t z / p y r i t e / s p h a l e r i t e zone a t s t a 3 + 50 N and 3 + 50 E. The 
t a r g e t a r e a a t s t a 12 + 50 E may be q u a r t z - v e i n e d s t r u c t u r e s i n 
sediments w i t h i n a major s h e a r i n t e r s e c t i o n d i s t a n c e d from t h e 
'mezothermal zone' o f t h e Hidden Creek o r e b o d i e s . These sh e a r 
s t r u c t u r e s may h o s t e p i t h e r m a l v e i n d e p o s i t s s i m i l a r t o Granby 
P t . g o l d q u a r t z . T r a v e r s i n g o f two l i n e s as recommended s h o u l d 
p r o v i d e g e o l o g i c and g e o p h y s i c a l c o n f i r m a t i o n i f t h i s i s so. 

I f m i n e r a l i z e r s emenated from below and westward a l o n g t h e b a s a l 
c o n t a c t , t h e n i r o n r i c h o r e z o n e s w i l l r e l a t e t o an i n d u c e d 
s t r e s s a x i s s t r i k i n g N-S, e a s t o f t h e s m a l l l a k e a t s t a 17 + 50. 
I t i s p o s s i b l e t h i s more e a s t e r l y s t r u c t u r e b r e a c h e d the domal 
f e a t u r e B-B' from below and c r e a t i n g a p i p e - l i k e s t r u c t u r e i n 
the o v e r l y i n g s e d i m e n t s around s t a 18+50 E and 4+00 N. Anoth e r 
i n t e r p r e t a t i o n w ould be a f o l d e d s t r a t i g r a p h i c s t r u c t u r e s i m i l a r 
t o t h e Hidden Creek Ore, down d i p from t h e s u r f a c e c o n t a c t , 
and a t a d e p t h between 500 t o 1 500 f e e t . There s h o u l d be a 
s i g n i f i c a n t v e r t i c a l g r a d i e n t m a g n e t i c anomaly (±) a s s o c i a t e d 
w i t h t he m i n e r a l i z e d f l a n k s o f t h e f o l d s i f the u n d e r l y i n g 
orezone t a r g e t was m i n e r a l i z e d . 

From the p h o t o g e o p h y s i c a l s t u d y and g e o l o g i z e d c r o s s s e c t i o n s 
t y p i c a l o f t h e Anyox o r e . d e p o s i t s t h e r e i s a h i g h l y p r o b a b l e 
s t r u c t u r a l and g e o l o g i c a l e x p e c t a t i o n f o r s i m i l a r type o r e z o n e s 
t o be h o s t e d under s e d i m e n t s o v e r l y i n g t h e Buck C l a i m s w a r r a n t i n g 
the d r i l l t e s t and e x p l o r a t i o n program f o r t h e t a r g e t e d a r e a . 





l-ijjiire 29-1, Ciculocy of (he eastern Anyox perkhim (will) corrij 

LEGEND 

. ' . " , COAST RANGE BATHOLITH 

SEDIMENTARY SEQUENCE 

PILLOW BASALTS SEQUENCE 

SYMBOLS 

MINERAL OCCURRENCES COMMODITIES MINRLE NUMBERS 
1 EDEN Cu, Zn 103P-026 
2 LARCOM ISLAND QUARTZ Si 103P-227 
3 DEADWOOD QUARTZ Si 103P-243 
4 QUARTZ Si 
5 HIDDEN CREEK MINE Cu. Zn, Pb. Co 103P-021 
6 DOUBLE ED Cu, Zn 103P-025 
7 GflANBY POINT QUARTZ Si, Au 103P-022 
S RAMBLER QUARTZ Si 103P-226 
!) BONANZA MINE Cu, Zn. Pb I03P-023 

10 BLACK BEAR Si 
11 REDWING Cu, Zn. Pb 103P-024 
12 GOLDLEAF Au, Si 103P-028 
13 GOLSKEISH Si. Au 103P027 
1 4 MOLLY MAY — WEST ZONE Mo 103P-228 
15 MOLLY MACK Mo 103P-228 
16 MOLLY MAY — EAST ZONE Mo 103P-228 
17 MOLLY MAY — SOUTH ZONE Mo 103P-228 

from Sharp. I.9K0 and Grove. 1983). 



Sh.ITJI l * » M I I DNCI I IT I I .F IL .1 LIIIII. i i iki lvddci! •..ITKIIMIC>>:is pi-\ 
lh>r in viaphilic "«chi-i !a\cis rr• rlie i';t" hHi invite* nl Hv seilrnieu-
lai\ • .-audite: he IC|H»H- ih.il div• '111111111 m* c\pn*in,s >-l ihi ..\k 
l\|v .-'lend from [lie Hidden Creek nunc t*• the H> man/a nunc 
Si_ \ ei ii ill in. dark uicv black limestone bed- .nv pi I'̂ -I ved \uihm 
ilk' immediate lianiliii-Juall ul (lie deposit-. HiL'hvr in the -edi 
incnt.m sequence there arc dark grey in Mack: ihin-Kcided t" 
nia^NU-.1 l iniciuiic beds, liincsjonc Icilsc^ and IHK!U!CS unhid 
hedv and ca lute-con tOnted sandstones and grit-. So IIUCIOIMSSIIN 
lia-e been louiul 111 the Anvo\ pendant 

A t> 1 iv. >. -c-. littiml nia-sKe sand-iunc Ivd- ev|*'M.d .titnit: :hc west 
shoreline 1'i (iiaiihy Peninsula may conelatc »ith a -miliar. c\piistiie 
reported h> Hancroli (WIS) ea-i ulCaincv Lake f ^ . i v in 
Itin' pebble cnnulniiieratcs crop i>nl "i i 'lie south v*vsi end -.'i ! .in >in 
Island and on the southeast end of Doheii Island 

SedimetHai v sirticp.nc- are well exposed in lhc-e -tiata: litaJed 
hen's art. ahunjaiir. rmuulcd. symmetric ripple marks ACF.C iMcd 111 
two exposures; tuincatcd en ".sheds are uclj preserved in the jv'ihle 
coiii'iomerales ai :hc southwest end ul l.arcom i C r o s d v d 
orientation- indicate ail ea-tvvafd -outce I01 the clastic malei-ai 

The leaElites of tin- l l\ -eh -cpic'ikc MIIÎ CNI a Jeep wale:. rcdiK 
in» eiivirtviineill HI winch clastic sedimentation iate- i.v».i!!v e\-
tecded tin '-e • il chemical cai In male deposition We lound mi diaj: • 
nosiic evidence to establish the tectonic -cUiuc. 

STKIXTIRK 
! here ate malicious exposures >'i Miull-s...de lokK .uM 

plane clea-aiie 111 the v.:ilnikiiLir\ sequence and die o:e in 

»Tten- li.c to\ .inie -c-.nicih e -how • 'itilc idcik. >•! 
l-i-.:ii;e 21' I 11tn^u.tiethe lilte: jXeled ote:.i!l -n s.. ••;•».'i„ 
a:e pli-fk-il »-11 .1 • HHi ^ â,̂ ' inpii-_-:.((iii;4 >. ,.. nw: 
availabk' ti-i refesviice I", enut.ieii;.^ die .MH:I>>I 1;.:.! 
il)dieak"s IAWI plia*Cs nl dclniinaticti. .1 III.I;>H ! , 
lai Lie seale. nuitii iiui lhea*l-irendnie cp.-n in],:. « m M, 
dippmp a\ial sliilaces 1 f :ijj 21' .V a la:ei I le'd .-\em 
Miialler \e:de ea l̂ iutnheasl-lreiidni!: i iL 'h l li»ki» <.ith ilea 
axial siiilaees ar.d U»ca! axial planai 1 leavace 

Pha>e I !"uld sinie!llie>' tuclllile Ihe Kara!-!.- V\IK!;-. 
Iliddent'ieek |t.iiiaii/;Ktiitk'line(In:N Z'i | , i i , J > t i Ir
ani ielinal linil' I lai iv ueiilh we^lward ihppuit.'. ihe e . i M i 

vertical in steep!> eastward dipping. Ibis patk'Mi al-n 
other phase 1 anticlines | hesc eail\ inai"t U>\'\)-> ha'.. .: 
I old axes, MI die Katnhler s \ neline. lur e\ainple is eanue 
Ii'iiiiitiulmal seetinii The Hidden 'Crcck-hViui./a aim. 
sad.de shaped siuieture, between the t»n uicbt'dies Inr 
douhK r-'unuifii: andeltnul tlome .1; Hidden Creek 1111:1.* 

Since !i inS >'t carl> loMs are cithc: ncai In viuii.ii 
^ei'ieal. they have been selectivei; eii'deti h\ reccni 2l\:. 
Hal lutiii limbs. \*likh aie ninre re>iMant. ui^ljrlie a! 
nia|nr ttifHtcniphie Teatures — (.iranhy femn-ula and ::ie i 
nl K.iijcrs Creek, and Larcmn NLind 

l-'hase 2 inlds ;nc niusi C U M U leet'yiii/vd ; ^uc i!ie 
sedimci'la!eniiiael. and alt ins the wcM sjde "I La:'Coi:i I-
2y>• i 1. I hese U'ids aie :iLihl with near-venicitj. -Msl-'nuriti 
ilia aua! planar c!ea\:i;je. and iieittiy east-in'rth*,ast pltin 
jitpi-crapfit and selective cm-inn have i.ninbincU t<* :i-' 
>>iit̂ rnp pancni.il thecnniact n.:ce -oihal si>me nl these 
w \k iMH .hnal tl-'ia 2'' 11. 

WEST 
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700' -

600 -
LEGENO 

h^eHG SILT STONE. SHALE; 
" ,nt MINOR SANDSTONE 

AND LIMESTONE 

F . C O A R S E WACKE TO FINE 
' ' : " : 1 PEBBLE CONGLOMERATE 

MASSIVE SANDSTONE 

THOELE1ITIC PILLOW LAVAS 

CHEAT WITH SEAMS AND 
LAYERS OP MASSIVE 
SULPHIDE 

MASSIVE SULPHIDE WITH 
INTERLAMINATEO CHERT 
AND CARBONATE 

MASSIVE SULPHIDE 

DISSEMINATED AND STRINGER 
SULPHIDES IN PILLOW LAVAS 

HIDDEN CREEK 
39 869 527 Tonnes 
1.05 % Gu 
Production & Reserves 

DOUBLE ED BONANZA 
3 628 800 Tonnes 883 773 Tonnes 
L 0 % C u , 0 . 6 % Z n 1.88 % Cu 
Reserves Production & 

Reserves 

REDWING EDEN 
181 440 Tonnes 226 800 Tonnes 
2.0 % C u 
Reserves 

2.0 % Cu 
Reserves 

Fiiiurc 29-2. Schematic siratii".rap.hic columns through five deposits (including compilation from Sharp. 1980). 

OR Li HORIZON C H L K T 

Chert is preserved as dim to thick-bedded, foliated. s.iecharoiUul 
quart/.ite. The rock varies in colour from ivory to light grey depend
ing ini the amount of included tuffaceous material. Chert crops out 
along the volcanic-sedimentary contact throughout the Anyox pen
dant, although Sharp i I u 80i reports it is locally discontinuous The 
chert may be intetbedded w ilh tuffaceous layers and the unit varies 
in ihickness from a few tens of centimetres M over i metre. An 
abnormal ihickness of chert is exposed in two areas; overlying the 
Double L:d deposit where the cherty strata thickens to 3.metres, and 
overlying and within the Hidden Creek deposit where the chert 
averages 30 metres in ihickness and reaches 75 metres in oce 
location where it is interlayered with mas-i-. J sulphides and tun' 
(Sharp. IWOl. 

Chert is readily distinguished from massive white bull quartz 
veins by its saccharoidal texture, prominent foliation, and pale grey 
to ivory colour (Plate 29-1). Further, chert is commonly interbedded 
i.v;th mafic tuffs and clastic sedimentary rocks. 

S E D I M E N T A R Y - ShOUENCE 
The hangingwall sedimentary strata comprise a flysch sequence 

of.fine-grained, thin to medium-bedded shales and sULstoncs with, 
minor carbonate and coarse clastic units. The formation is at least 
700 metres thick. Its eastern limits were not examined in the study 
but no chert beds were identified within this sequence and no 
distinctive marker units were noted ifl the lower pari of the 
formation. . • '• 



R I F T Z O N E D E V E L O P M E N T : 

QUESNEL GOLD BELT —>-\ rift axis; 

MiDOCEAN RIDGE 

(rift zone,} ^ I ^ ^ E x r E N S t O N A L 
I T T / FAULTS g = g 

TWO PLACES ON T H E O C E A N FLOOR where volcanic eruptions take place are shown in 
this idealized view. Basaltic magma originating in the earth's upper mantle, more than 100 kil
ometers below the surface, rises slowly in the form of giant blobs called diapjrs, which supply 
both the comparatively shallow magma chambers underlying active mid ocean ridges (ri/f/rr) 
and the feeder columns responsible for isolated volcanic structures known as Sea mounts iieft). 

STAGES OF RIFTING 
it 
f . The ridges respond to the stretching of (he crust at the 

axis in two ways, depending on how a state of isostatic equilibrium is attained: through wide* 
spread Assuring near the axis of the fast-spreading ridge and through large-scale movements 

i;; of the crust along major faults facing the axis of (be intermediate- and slow-spreading ridges. 
a; i 
I A C T I V E V O L C A N I C Z O N E 

is M I L L I O N Y E A R S O L D 
A C T I V E T E C T O N I C Z O N E 

rift axis; 

R A T E O F S P R E A O I N G of a midocean ridge is reflected both in its topograph) and in the 
width of iLs active volcanic and tectonic /ones. 

4 

The first stage in the evolutionary sequence is typified by the East African rift valleys (/), 
where the continental crust is being underpinned by gabbros. The e,abbrus arc crystallis
ing under hiuh pressure and are mingling »j(h the Karnct granulites that make up ihe 
base of the continental crust. 

STAGES OF RIFTING 



From the desk of: Douglas A. Chapman 
STAGES OF RIFTING 

The ridges respond lo the stretching of the crust at the 
axis in two ways, depending on how a state of isostatic equilibrium is attained: through wide
spread Assuring near the axis of the fast-spreading ridge and through large-scale movements 
of the crust along major faults facing the axis of the intermediate- and slow-spreading ridges. 

15 MILLION YEARS OLD 

ACTIVE VOLCANIC ZONE 

« > ACTIVE TECTONIC ZONE 

T h e recently recognized 150km long, 
northwest-trending Ca r i boo -Guesne l 
G o l d Belt is located in south central 
Br i t ish C o l u m b i a . 
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RATE OF SPREADING of a mtdoeean ridge is reflected both in its topography and in the 
width of its active volcanic and tectonic zones. 



N E W S R E L E A S E 

Canadian Z e o l i t e L t d . has a c q u i r e d t h e Buck I I C l a i m and 
a d j o i n i n g m i n e r a l c l a i m s l o c a t e d i n t h e Skeena M i n i n g D i v i s i o n 
a t Anyox, B.C. The company p l a n s 3000 f t . o f t e s t d r i l l i n g 
t o e x p l o r e a. t a r g e t e d zone on t h i s c l a i m . C anadian Z e o l i t e ' s 
Buck C l a i m s a r e l o c a t e d n o r t h and e a s t o f t h e r e c e n t l y d r i l l e d 
TVI Copper o r e zone, (1993). TVI Copper i n d i c a t e d open p i t 
r e s e r v e s a t 26.7 m i l l i o n tons of 1.08% Copper. 

Known g e o l o g y and t e c t o n i c s t r u c t u r a l c o n t r o l of the Anyox 
o r e b o d i e s was a s s i m i l a t e d i n t o a p h o t o g e o p h y s i c a l study t o 
c o v e r the mine and t h e a r e a e a s t o f t h e #1 t o #5 o r e d e p o s i t s . 
I t was used t o l o c a t e a t a r g e t model o f p r o b a b l e s t r u c t u r e and 
g e o l o g y w h ich c o u l d h o s t a s i m i l a r t y p e o f o r e d e p o s i t . 

A t e c t o n i c a x i s w h i c h apexes and p l u n g e s e a s t and under th e 
Buck I I C l a i m i s a major s t r u c t u r a l c o n t r o l o f t h e Hidden Creek 
Ore D e p o s i t s w h i c h o c c u r a t t e c t o n i c j u n c t u r e s u n d e r l y i n g 
s i l i c i f i e d c a p p i n g s i n a c h e r t y , v o l c a n i c / s e d i m e n t a r y c o n t a c t . 
The company c l a i m s a r e u n d e r l a i n by s e d i m e n t s bu t i t i s p r o b a b l e 
t h a t an e a s t d i p p i n g c o n t a c t zone w i t h t h e v o l c a n i c b a s a l t s 
u n d e r l y t h e s e d r a p e d s e d i m e n t s . T h i s s t r u c t u r a l c o n t r o l a l o n g 
which t h e t e c t o n i c t a r g e t on t h e Buck I I C l a i m i s l o c a t e d , 
has a r e a s o n a b l e g e o l o g i c a l e x p e c t a t i o n f o r m i n e r a l i z a t i o n 
d c c u r i n g a t a d e p t h o f a p p r o x i m a t e l y ±500-1000 f e e t and has 
been s e l e c t e d f o r f o l l o w up e x p l o r a t i o n and d r i l l i n g . 

The Anyox mine was o p e r a t e d by Granby C o n s o l i d a t e d M i n i n g and 
S m e l t i n g Co. L t d . between 1914 and 1935, p r o d u c i n g 24,000,000 
tons o f o r e g r a d i n g 1.5% Cu and 0.005 o z / t o n Au. (Cominco P r o j e c t 
Report J a n / 8 8 ) . The e x p l o r a t i o n a r e a i s 5 m i l e s by road from 
t i d e w a t e r a t Granby Bay on O b s e r v a t o r y I n l e t on H a s t i n g s Arm, 
s o u t h o f S t e w a r t i n n o r t h e r n B.C. 

The s e d i m e n t a r y beds s u r f a c i n g on t h e c l a i m a r e a p r o v i d e a 
second p o s s i b l e ' o r e z o n e ' and s t r u c t u r a l t a r g e t , i e , s i m i l a r 
r o c k s u n d e r l y t h e Granby P o i n t Mine due s o u t h and a l o n g s t r i k e 
on the Granby P e n i n s u l a . Quartz v e i n s a r e f o u n d i n the a r g i l l i t e 
beds a t Granby P o i n t where the v e i n w i d t h v a r i e s from a few 
cm t o more t h a n 4 f t t h i c k . S i l i c a q u a r t z p r o d u c t i o n s h i p p e d 
t o Granby's S m e l t e r was 133,650 t o n s a v e r a g i n g 0.068 o z / t o n 
Au and 2.5 o z / t o n Ag. 

An immediate f o l l o w - u p f i e l d program o f e x p l o r a t i o n g e o p h y s i c s 
and s u r f a c e p r o s p e c t i n g has been i n i t i a t e d t o q u i c k l y c o n f i r m 
d r i l l s i t e s t o t e s t t h e p o s s i b i l i t i e s o f t h e t a r g e t e d s t r u c t u r a l 
zone and a d e p t h t o t h e u n d e r l y i n g s e d i m e n t a r y / v o l c a n i c c o n t a c t . 

The A l b e r t a S t o c k Exchange has n e i t h e r a p p r o v e d n o r d i s a p p r o v e d 
the i n f o r m a t i o n c o n t a i n e d h e r e i n . 
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DEFINITIONS. 

Mechanics:- The study of the effects of forces on 
bodies. The effects may be acceleration, velocity, and di s 
placement; or the forces may produce changes in volume and shape; 
f i n a l l y , fracture or flow may re s u l t . 

Rock Mechanics:- The study of the effect of forces 
on rocks. The principal effects of interest for the geologist 
and geophysicist are the changes i n shape and the dynamic 
aspects of changes i n volume and shape. In mineral exploration 
i t s usefulness would apply .'to the phenomena influencing the 
p r e d i c t a b i l i t y of fracture and flow with changes in the volume 
and shape of rocks such as shear zones, dykes or folded complexes 

Thus, the subject of rock mechanics involves - the 
analysis of loads or forces applied to the rocks - the analysis 
of the internal effects i n terms of either stress, strain, or 
stored energy (rebound stress) - and f i n a l l y , the analysis of 
the consequences of these internal effects, i.e. fracture, flow 
or simply deformation of the rock. 

Stress:- The internal force per unit area when the 
area approaches zero. It i s useful to reserve "pressure" f o r 
the average external normal force per unit area, even though 
the pressure at a boundary w i l l equal the normal stress in the 
material at that point. 

Normal Stress:- The component of stress normal or 
perpendicular.to the plane on which i t i s acting. 

Shear Stress:- The component of stress tangential or 
p a r a l l e l to the plane on which i t i s acting. 

Deformation:- Absolute or relative movement of a point 
on a body or the change i n a l i n e a r dimension. 

. Strain:- The unit- of deformation or the deformation 
per unit length or width. 

Normal Strain:- Deformation per unit length in the 
direction of deformation. 

.Shear Strain:- Deformation per unit length where the 
length over which deformation occurs i s at right angles to the 
direction of the deformation. 
•, Poisson's E f f e c t : - The l a t e r a l deformation r e s u l t i n g : ; 

from longitudinal stress. ,: : . 
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THEORY OF TECTONIC ANALYSIS 

T e c t o n i c s , S t r e s s , and Rock M e c h a n i c s . 

T e c t o n i c s a r e c h a r a c t e r i s t i c o f g e o l o g i c a l c o n s t r u c t i o n o f t h e 
e a r t h ' s s u r f a c e by s t r u c t u r a l s t r e s s e s of the e a r t h due t o 
d e f o r m a t i o n . F o r c e s t h a t p r o d u c e such s t r u c t u r e s a c r o s s t h e 
c r u s t a l s u r f a c e o f t h e e a r t h a r e c a l l e d t e c t o n i c f o r c e s . L i n e a l 
t e c t o n i c f e a t u r e s a r e seen i n a e r i a l photographs as an i s o s t a t i c 
t r a c e a c r o s s t h e e a r t h ' s s u r f a c e . These ' l i n e a r s ' a r e t h e p r o d u c t 
o f t e n s i l e f o r c e s produced f r o m t h e h o r i z o n t a l components o f 
th e s t r e s s e s w h ich a c t a c r o s s t h e boundary s u r f a c e o f t h e c r u s t . 

Shear t e n s i o n zones r e s u l t f r o m i n t e r n a l d e f o r m a t i o n s t r e s s 
t a n g e n t i a l t o t h e boundary s u r f a c e . The s u r f a c e t e n s i o n i s 
r e l a t i v e from p o i n t t o p o i n t o b s e r v e d and w i l l v a r y due t o t h e 
p r e s s u r e d i f f e r e n t i a l o f t h e u n d e r l y i n g r o c k column, r e l a t i v e 
t o a d j a c e n t and s u r r o u n d i n g v e r t i c a l r o c k columns, i e , t h e 
u n l o a d i n g a x i a l f o r c e s a t t h e s u r f a c e boundary c r e a t e a v a r y i n g 
s u r f a c e t e n s i o n a c r o s s f r a c t u r e / f a u l t s apparent as i s o s t a t i c 
l i n e a r t r a c e s v i s i b l e i n a i r p h o t o s . 

V a r i a b l e r o c k p r e s s u r e s w i t h i n e a ch v e r t i c a l r o c k column a r e 
i n h o r i z o n t a l e q u i l i b r i a and n o r m a l t o the p r e s s u r e b o u n d a r y . 
The i n d u c e d s u r f a c e t e n s i o n i s r e l a t i v e t o the t a n g e n t i a l s t r e s s 
a c t i n g on f a u l t / f r a c t u r e s a c c o r d i n g t o shear m o d u l i i p r o d u c e d 
by t h e l a t e r a l changes i n v e r t i c a l r o c k p r e s s u r e s u n l o a d i n g 
a t t h e boundary s u r f a c e . L a t e r a l v a r y i n g t e c t o n i c f o r c e s a c t 
t h r o u g h each a r e a o f t h e s u r f a c e p l a t e under t h e v a r y i n g a x i a l 
s t r e s s l o a d s e x i s t i n g i n ea c h v e r t i c a l c y l i n d r i c a l column o f 
th e e a r t h ' s c r u s t and i s t h e q u a n t i t a t i v e b a s i s o f an e m p i r i c a l 
t e c t o n i c a n a l y s i s r e s u l t i n g f r o m a p h o t o g e o p h y s i c a l s t u d y o f 
i s o s t a t i c trace systems apparent i n a e r i a l photographs. 

V i s i b l e changes i n a x i a l p r e s s u r e r e s u l t from r e l i e f o f t h e 
s t r e s s l o a d i n h e r e n t i n t h e f o r m a t i o n o f the u n d e r l y i n g r o c k 
and t h e p h y s i c a l e v o l u t i o n o f t h e s t r e s s e s w i t h i n t h e c r u s t a l 
b l o c k t o r e a c h e q u i l i b r i a . The m e c h a n i c a l e f f e c t s o f t h e s e f o r c e s 
p r o d u c e changes i n volume and shape r e l a t e d t o s h e a r c o u p l e s ; 
u n t i l f i n a l l y , f a u l t / f r a c t u r e , p l a s t i c f l o w , o r v u l c a n i s m r e s u l t 
from l o a d r e l i e f o f t h e c y l i n d r i c a l r o c k columns. The p r i n c i p a l 
e f f e c t s o f i n t e r e s t t o t h e g e o l o g i s t and g e o p h y s i c i s t a r e t h e 
changes i n shape and t h e dynamic a s p e c t s of changes i n volume 
o r shape o f r o c k s , such as f o l d e d complexes, shear z o n e s , dykes 
and i n t r u s i v e masses w h i c h a c c e s s t h e s e breaches o f t h e c r u s t . 

Rock Mechanics i s t h e s t u d y o f t h e e f f e c t s of f o r c e s on r o c k s , 
The e f f e c t s o f s t r e s s i n t h e i r change o f shape a r e dynamic 
a s p e c t s o f v o l u m e t r i c change r e s u l t i n g from the thermodynamics 
o f t h e e a r t h and t h e p h y s i c a l f o r c e s i t pr o d u c e s . I n m i n e r a l 
e x p l o r a t i o n i t s u s e f u l n e s s w o u l d a p p l y t o the t e c t o n i c phenomena 
i n f l u e n c i n g t h e p r e d i c t a b i l i t y o f f a u l t / f r a c t u r e zones w h i c h 
p e n e t r a t e t he c r u s t a l b l o c k and c r e a t e the m i n e r a l i z e d p l u m b i n g 
systems.and s t r u c t u r a l t r a p s t h a t h o s t o r e b o d i e s . 



P h o t o g e o p h y s i c s . 

The d a t a b a s e o f p h o t o g e o p h y s i c s i s q u a n t i t a t i v e and o b j e c t i v e , 
but v i s u a l s u r f a c e t e n s i o n phenonema a r e v i s u a l and t h e r e f o r e 
s u b j e c t i v e i n t e r p r e t a t i o n s from q u a l i t a t i v e o b s e r v a t i o n s . The 
q u a n t a t i v e v a l u e s o b s e r v e d a r e based upon an e m p i r i c e s t i m a t e 
o f the d e n s i t y o f f a u l t / f r a c t u r e i n t e r s e c t i o n s p e r u n i t o f a r e a 
a c r o s s th e boundary s u r f a c e p l a t e o f t h e a e r i a l photograph 
viewed. The r e s u l t i n g isograms a r e r e l a t i v e v a l u e s o f an e m p i r i c 
o f u n i t a r e a d e n s i t y based on t h e o r e t i c a l d e r i v a t i v e s f o r m u l a t e d 
from the s t u d y o f r o c k c y l i n d e r s r e a c t i n g t o s t r e s s e s a p p l i e d 
under a x i a l l o a d i n g i e , the Young's Modulus S t r e s s E f f e c t r e l a t e d 
t o a x i a l u n l o a d i n g v a r i e s r e l a t i v e t o t h e h o r i z o n t a l t e n s i o n 
produced a t t h e e a r t h ' s s u r f a c e t o m a i n t a i n e q u i l i b r i u m . The 
d e r i v a t i v e s a r e p r o d u c t s of l a t e r a l v a r y i n g m a c r o - t e c t o n i c 
e f f e c t s and a r e i n d i c a t i v e o f t h e c r u s t a l t e c t o f a c i e s o f 
u n d e r l y i n g r o c k u n i t s . ( T e c t o f a c i e s - l a t e r a l v a r y i n g t e c t o n i c 
e f f e c t s w i t h i n o r a c r o s s a l i t h o f a c i e s o r s i m i l a r r o c k type.) 

The p r i n c i p a l axioms o f t e c t o n i c a n a l y s i s a r e : 

1) t h e e a r t h ' s c r u s t i s a p h y s i c a l boundary normal t o t h e 
m e c h a n i c a l f o r c e s o f p r e s s u r e / s t r e s s w i t h i n . 

2) as a p h y s i c a l boundary, a c o n d i t i o n o f t a n g e n t i a l e q u i l i b r i u m 
w i t h i n e x i s t s w i t h t h e l a t e r a l v e r t i c a l and h o r i z o n t a l s t r e s s 
components o f f o r c e a t and a c r o s s t h e boundary s u r f a c e . 

3) the s u r f a c e p l a n e viewed i s o f a s e m i - i n f i n i t e e l a s t i c s o l i d 
c o n s i s t i n g o f an i n f i n i t e s e r i e s o f v e r t i c a l , p a r a l l e l , and 
a d j a c e n t c y l i n d r i c a l r o c k columns. 

4) by e m p i r i c s u b s t i t u t i o n and a n a l o g y some f o r m u l a of r o c k 
mechanics can be a p p l i e d . 

I s o g r a d i e n t s . 

The s u r f a c e t e n s i o n c u r v e e x i s t i n g a t t h e s u r f a c e p l a n e i s 
s i m i l a r t o t h e e n v e l o p i n g c u r v e o f Mohr, i e , t = ( f ) S , , 

r ^ max normal 
t r a n s f o r m e d ; f u n c t i o n ( f ) = t / S , ( o r s t r a i n e f f e c t ) 

max n o r m a l 
and, e q u i l i b r i u m ; 1 = '"max / ( f ) S n , where 1 = u n i t 

a r e a a t t h e b o undary s u r f a c e o f t h e s t a n d a r d s t a t e , b e i n g t h e 
s h e ar modulus and a measure o f t h e a b i l i t y o f the u n d e r l y i n g 
r o c k ' s c r o s s - s e c t i o n a l a r e a t o r e s i s t s h e a r i n g s t r e s s e s produced 
by a x i a l l o a d i n g o f each r o c k column. An i s o g r a m r e s e m b l i n g 
t h i s c u r v e i s p r o d u c e d from an e m p i r i c p h o t o - c o e f f i c i e n t u s i n g 
i s o s t a t i c t r a c e s and t h e s h e a r s t r e s s l o g i c o f Mohr t o d e t e r m i n e 
c o e f f i c i e n t s o f n o r m a l t e n s i l e v a r i a n c e a c t i n g a c r o s s v e r t i c a l 
p l a n e s o f a s e m i - i n f i n i t e e l a s t i c s o l i d , t h e i s o t o p i c s t r e s s 
model o f t h e c r u s t a l b l o c k v i e w e d i s r e l a t i v e t o the a x i a l 
u n l o a d i n g o f t h e c y l i n d r i c a l columns w i t h i n t h e a r e a s u r v e y e d . 



Isogram #1 - R e s u l t a n t D e f o r m a t i o n S t r e s s 

V e r t i c a l I s o g r a d i e n t = P + P ^ u 
E q u i l i b r i u m = S t r e s s normal t o s u r f a c e 

= ( f ) t @ s t r e s s boundary x max 1 

L a t e r a L I s o g r a d i e n t = Sum o f Induced Hor. S t r e s s e s 
R e l a t i v e t o Steady S t r e s s S t a t e 

Isogram #2 - S h e a r / T e n s i o n P r o b a b i l i t y 

^— T e c t o n i c P r e s s u r e R i d g e ^^) —• ~w ^ 

Degree o f P r o b a b i l i t y 
I n d u c e d R o t a t i o n a l S t r e s s > 

! < "--7; N 

v \ to J R e s u l t a n t Shear Couple 
-L~~' Zone 

6 7 
< I n d u c e d R o t a t i o n a l S t r e s s 



R e s u l t a n t D e f o r m a t i o n 

The f i r s t i s o g r a d i e n t i s a p r o d u c t o f shear s t r e s s , i e , t h e 
r e s u l t i n g component of i n d u c e d t e n s i l e s u r f a c e s t r e s s t a n g e n t i a l 
t o o r p a r a l l e l t o the p l a n e on w h i c h i t i s a c t i n g . The a x i a l 
s h e a r s t r a i n e q u i v a l e n t , i s t h e d e f o r m a t i o n p e r u n i t a r e a o f 
the c y l i n d e r i c a l column where t h e l e n g t h o v e r which t h e 
d e f o r m a t i o n o c c u r s i s a t r i g h t a n g l e s t o t h e d i r e c t i o n o f 
d e f o r m a t i o n . T h i s i s t h e a n i s t r o p i c e f f e c t o f p r e s s u r e u n l o a d i n g 
p r o d u c e d a t t h e boundary p l a n e s u r f a c e o f the c r u s t a l b l o c k , 
(a s u r f a c e boundary of a s e m i - i n f i n i t e e l a s t i c s o l i d ) . A n i s o t r o p y 
produced i n t h e r o c k columns i s i n d u c e d by changes i n t a n g e n t i a l 
s t r e s s r e s u l t i n g i n a x i a l u n l o a d i n g o f t h e t e c t o n i c a l l y s t r e s s e d 
l a t e r a l and a d j a c e n t v e r t i c a l c y l i n d r i c a l r o c k columns r e l a t i v e 
t o t h e s t a n d a r d s t a t e o f s t r e s s i n t h e e l a s t i c s o l i d . 

Isogram #1 , i s t h e h o r i z o n t a l s u r f a c e s t r a i n produced by Young's 
Modulus E f f e c t on r o c k columns. I t i s a v i s i b l e t e n s i l e f a c t o r 
r e l a t i v e t o t h e Shear Modulus r e l i e f o f t h e u n d e r l y i n g t e c t o n i c 
f a c i e s , ( l a t e r a l v a r y i n g t e c t o n i c e f f e c t o f t h e r o c k c o l u m n s ) , 
and i s an o b s e r v a b l e phenomena o f v i s i b l e f a u l t / f r a c t u r e j o i n t i n g 
s y s t e m s . The i s o g r a m produced i s an e m p i r i c a l e s t i m a t e o f t h e 
s u r f a c e t e n s i o n a s s o c i a t e d w i t h v i s i b l e f r a c t u r e j o i n t d e n s i t y 
p e r u n i t o f c r o s s s e c t i o n a l a r e a o f each u n d e r l y i n g r o c k column. 
The i s o g r a d i e n t , (an A x i a l L o ad Diagram of i n d u c e d s u r f a c e 
p r e s s u r e ) , i s t h e i n c r e m e n t a l sum o f t h e normal s t r e s s 
d i f f e r e n t i a l p r o duced and t h e r e l a t i v e s t a n d a r d s t r e s s component 
w i t h i n t h e c r u s t a l b l o c k n o r m a l o r p e r p e n d i c u l a r t o t h e p l a n e 
on w h i c h i t i s a c t i n g . The i s o g r a d i e n t i s the r e l a t i v e s t r a i n 
o r d e f o r m a t i o n p e r u n i t l e n g t h i n t h e d i r e c t i o n o f d e f o r m a t i o n , 
and i n t h e c a s e o f a s e m i - i n f i n i t e e l a s t i c s o l i d the d e f o r m a t i o n 
i n d u c e d i s by a change o f p r e s s u r e o n l y . T h i s mu c o e f f i c i e n t 
o f i n d u c e d p r e s s u r e r e s o l v e s a t t h e boundary s u r f a c e w i t h t h e 
normal t e n s i l e s t r e s s components and i s analogous t o t h e sum 
of t h e i n c r e m e n t s t h e s t e a d y s t r e s s and the v a r i a b l e 
* p r e s s u r e / s t r e s s * r a t i o s t h a t r e s u l t from a x i a l u n l o a d i n g and 
s h e a r c o u p l i n g . The u n l o a d i n g s t r a i n i s a summation of a p r i m a r y 
l o a d i n t o t h e c e n t e r o f each c y l i n d r i c a l r o c k column a t a 
r e l a t i v e e q u i v a l e n t o f t h e s t a n d a r d o r s t e a d y p r e s s u r e / s t r e s s 
s t a t e , i e , median s t r e s s f o r e v e r y r o c k c y l i n d e r . 

I n t h e v e r t i c a l r o c k columns o f t h e t h e o r e t i c a l c r u s t a l b l o c k , 
s t r e s s * i s c o n s i d e r e d t o be an i n t e r n a l f o r c e / u n i t a r e a when 
the a r e a approaches z e r o , and * p r e s s u r e ( t h e i n d u c e d s t r a i n ) , 
i s r e s e r v e d f o r an e x t e r n a l n o r m a l f o r c e / u n i t o f a r e a a t t h e 
c r o s s s e c t i o n s o f t h e h y p o t h e t i c a l c y l i n d e r s . The p r e s s u r e a t 
t h e boundary s u r f a c e w i l l e q u a l t h e normal p r e s s u r e / s t r e s s p e r 
u n i t a r e a i n t h e r o c k c y l i n d e r a t t h a t p o i n t . The normal s t r e s s 
f o r each c y l i n d e r w i l l be e q u a l t o t h e sum o f the i n c r e m e n t s 
of t h e a x i a l s t r e s s l o a d a p p l i e d and w i l l v a r y a c c o r d i n g t o 
the d e f o r m a t i o n s t r e s s i n d u c e d by a x i a l s t r e s s u n l o a d i n g . 

Isogram #1 i s a t h r e e d i m e n s i o n a l p l a n e s u r f a c e o f the i n d u c e d 
s h e a r c o e f f i c i e n t s produced by i n d u c e d a x i a l s h ear s t r a i n . 



T e n s i o n / S h e a r P r o b a b i l i t y 

The second i s o g r a d i e n t i s maximum a t t h e p o i n t where the Mohr 
En v e l o p e b r e a c h e d the s u r f a c e and i s where shear t e n s i o n 
s t r u c t u r e s would o c c u r as a r e s u l t o f a h o r i z o n t a l zone s u b j e c t e d 
t o a r e s u l t a n t , s h e a r c o u p l e . The p r o b a b l e s u r f a c e t r a c e o f t h i s 
a x i s i s a t e c t o n i c s t r u c t u r e i n d i c a t e d by t h e l a t e r a l t e c t o n i c 
e f f e c t s and may be a s t r u c t u r a l c o n d u i t f o r m i n e r a l i z e r s , 
magmatic i n t r u s i o n s , o r e b o d i e s , e t c . , d e p e n d i n g on the g e o l o g i c a l 
f a c t o r s . M i n e r a l i z a t i o n t r a n s c e n d s from t h e f l o o r o f the c r u s t a l 
b l o c k up i n t o a d j a c e n t zones o f maximum t e n s i o n a c r o s s f r a c t u r e 
p l a n e s and v o i d s c r e a t e d by t e c t o n i c s h e a r c o u p l e t e n s i o n . 

Isogram #2, t h e r e l a t i v e p r o b a b i l i t y i s o g r a d i e n t , i s a two 
d i m e n s i o n a l p l a n o f the l a t e r a l p r o b a b i l i t y a t e n s i o n s h e a r 
f a u l t o c c u r e d a c r o s s the v e r t i c a l p l a n e s o f a shear c o u p l e zone 
i n t h e c r u s t a l a r e a . They a r e s u r f a c e zones o f maximum p e r c e n t i l e 
p r o b a b i l i t y where a d i f f e r e n t i a l o f s h e a r s t r e s s e s i n d i c a t e 
a m i n i m a l r e s i s t a n c e t o t a n g e n t i a l s h e a r i n g f o r c e s a c t i n g on 
the v e r t i c a l p l a n e s o f the c r u s t a l b l o c k examined. 

The Shear C o u p l e produced by t h e d e f o r m i n g s t r e s s e s c r e a t e s 
t e n s i o n s h e a r s t r u c t u r e s w i t h i n t h e zone t h a t range from 100% 
l a t e r a l t e n s i l e s t r e s s t o 0% a t e i t h e r a x i s . Where r u p t u r e o c c u r s 
s t r e s s i s r e l i e v e d by f a u l t i n g , t h e r e s u l t a n t i n c r e a s e d l a t e r a l 
s t r e s s l o a d i n d u c e s i n c r e a s e d v e r t i c a l p r e s s u r e and lower l a t e r a l 
s t r e s s on one s i d e o f t h e f a u l t and d e c r e a s e d v e r t i c a l p r e s s u r e 
and h i g h e r l a t e r a l s t r e s s on t h e o t h e r s i d e . 

The Shear C o u p l e Zone e v o l v e s w i t h t h e b a s a l t e c t o n i c f o r c e s 
t h a t c o n s t r u c t t h e c r u s t a l b l o c k and a r e t h e r e f o r e a v a i l a b l e 
as c o n d u i t s f o r magmatic s o l u t i o n s and emenations t h a t m i n e r a l i z e 
and t h e r e s u l t a n t t e c t o n i c d e f o r m a t i o n c r e a t e s t h e impounding 
s t r u c t u r a l t r a p s t h a t h o s t o r e z o n e s . The Shear Couple Zone 
i s t h e p r i m e t a r g e t a r e a f o r m i n e r a l e x p l o r a t i o n . The s t r u c t u r e 
o f most i n s i t u o r e b o d i e s o r i g i n a t e w i t h t h e s e t e c t o n i c f o r c e s 
t h a t b r e a c h t h e c r u s t a l b l o c k . 

A t e c t o n i c anomaly i s c r e a t e d when t h e boundary s u r f a c e o f 
t h e e l a s t i c model o f t h e c r u s t a l s u r f a c e exceeds a n i s o t r o p i c 
e q u i l i b r i u m w i t h t h e i n d u c e d d e f o r m a t i o n s t r e s s . The r e s u l t 
i s a b r e a c h e d p r e s s u r e / s t r e s s dome w i c h forms p r e s s u r e r i d g e s 
and f o c u s e s on- an e n c l a v e o f t h e r e l i e v e d s t r e s s a x i s . T h i s 
i n d u c e d s u r f a c e zone o f i s o s t a t i c r e c o v e r y t o c r u s t a l e q u i l i b r i u m 
w i l l c o v e r a much w i d e r a r e a s u r r o u n d i n g the o r i g i n a t i n g 
d i s t u r b a n c e c r e a t i n g f r a c t u r e p a t t e r n s o f a p p a r e n t l i n e a r j o i n t 
systems o f v a r i a b l e d e n s i t y p e r u n i t a r e a . 

T e c t o n i c a n a l y s i s o f i s o s t a t i c f a u l t / f r a c t u r e t r a c e s i s a p r i m a r y 
s t r u c t u r a l t o o l o f t h e e x p l o r a t i o n g e o l o g i s t and g e o p h y s i c i s t , 
and a u s e f u l p h o t o g e o p h y s i c a l s u r v e y t o d e t e r m i n e c o r r e l a t i n g 
r e c o n n a i s s a n c e and g e o c h e m i c a l r e s u l t s from f i e l d and/or o t h e r 
a i r b o r n e methods t o reduce t h e a r e a and t h e r e f o r e the c o s t o f 
i n t e n s i v e and more e x p e n s i v e ground f o l l o w up. 
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C E R T I F I CAT ION 

1. I D o u g l a s A. Chapman, c e r t i f y t h a t I have p r a c t i s e d the 
a r t o f p h o t o g e o l o g i c a 1 i n t e r p r e t a t i o n f o r m i n e r a l 
e x p l o r a t i o n f o r more t h a n 5 y e a r s . 

2. I r e c e i v e d a T e c h n i c a l D i p l o m a i n 1949 from the Vancouver 
T e c h n i c a l Schoo 1. 

3. From 1950 to 1955 I was e n g a g e d i n mapping and s u r v e y s 
u s i n g b o t h g r o u n d and a i r b o r n e methods; f i r s t , w i t h t he 
C a n a d i a n Government and, s e c o n d l y , w i t h P h o t o g r a p h i c 
S u r v e y s (Western) L t d . i n V a n c o u v e r . 

4. From 1955 to 1959 I was e n g a g e d by B l a n c h e t and A s s o c i a t e s 
L t d . i n C a l g a r y , A l b e r t a , where I p r a c t i s e d i n t e r p r e t a t i o n 
and c o m p i l a t i o n o f f r a c t u r e p a t t e r n s f o r s t r u c t u r a l s t u d i e s 
s t u d i e s r e l a t e d t o o i l e x p l o r a t i o n . 

5. From 1961 to 1964 I was e n g a g e d by Chapman, Wood and 
G r i s w o l d L t d . and a s s i s t e d Mr. B l a n c h e t i n the f o r m a t i o n 
o f t h e i r a i r p h o t o d e p a r t m e n t as w e l l as c a r r y i n g o u t 
s t u d i e s r e l a t i n g t o t e c t o n i c s and t h e i r a s s o c i a t i o n t o 
m i n e r a l d e p o s i t s . 

6. In 1965 I formed D.A. Chapman & A s s o c i a t e s L t d . to p r o v i d e 
a i r p h o t o i n t e r p r e t a t i o n f o r m i n i n g e x p l o r a t i o n and, 
p r i m a r i l y , e x p l o r a t i o n r e p o r t s t o a s s i s t c o n s u l t i n g 
e n g i n e e r s i n p l a n n i n g f i e l d p r o g r a mm e s. 

7. In 1978 I formed J . C . E x p l o r a t i o n s t o p r o v i d e s i m i l a r 
s e r v i c e s as D.A. Chapman & A s s o c i a t e s L t d . 
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COMMENTS ON SURVEY RESULTS 

The interpretation of the photographs was made in 1965 from 

airphotos flown circa 1948 at a photo scale approximately 2,640* = 1", 

The empiric input for the computer programme has not been changed from 

the original fracture/fault joint system estimate or count. The program

me and it's treatment of that input has been changed on a number of 

occasions based on increased knowledge of the phenomena and changing 

concepts from photo geological observations to the geophysics of rock 

mechanics and their significance to the crustal relationship of fracture/ 

fault joint systems. 

The sole aim of Tectonic Analysis of Fracture Density is to define 

and communicate an objective solution of the data. As an isogram the 

complexity of rock mechanics is reduced to it's simples t-statements to 

delineate the surface area where prospecting is most likely to be rewarded 

wi th posi ti ve res ul ts. 

To communicate the resultant information three maps are produced 

from the computer print-out. Plate No. 3, the "Tectonic Map" is a summation 

of the results derived from the coefficients of tangential and normal 

stress mapped in Plates 1 & 2, Plate No. 3 is the primary field guide 

for prospecting the surface. The zones marked on Plate 3 are the surface 

areas where shearing has breached the rock and provided the maximum 

density of fracture voids resulting from the deformation stresses. 

For this presentation, the complement values of the tension 

component of stress acting across vertical plane interfaces has been 

shown as a short dashed line or isobar. If Plate No. 2 were overlain 

Plate No. 3 it would be seen that the contours delineate the axiis of 
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the preferred shear vertical planes. In this study only, they are shown 

to illustrate the relation of the subsurface intrusion to the tension 

fault plane relieving the strain. See Note 2, Plate No. 3. 

The solid contours are what is normally shown on Plate No. 3 for 

prospecting. They are the contoured value of the triaxial stress which 

exists in the crustal surface as a result of the differential of stress/ 

strain, they are indicative of the unrestrained shearing forces acting 

through the underlying rock creating rupture tangential to the surface 

and relative to the planes of preferred shear. Penetration by dykes 

up and into these zones of minimal resistance is possible as is indicated 

by the intrusive dyke at surface. See Note. 1, Plate No. 3. 

All vertical planes cut the surface. Rupture along and across 

these vertical planes will occur when the lateral pressures across the 

preferred interface plane is minimal. This effect of the apice at depth 

to relieve the strain has been reflected at surface. 

Examination of the prospect along and within the surface areas 

defined would not have found the intrusive whereas the fault axis defined 

on Plate No. 2 would have indicated a fault or scarp line present. For 

this reason it .is recommended that all vertical axiis structures be walked 

out When prospecting. If a reconnaissance magnetometer was carried a 

kick would have registered. The surface dyke would have been noted and 

possibly mineralization within the surface zone. Once found the procedure 

would be to relate surface effects to preferred shear axis. The coef

ficients indicate the tangential surface shear plane dips to the north 
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and west and at some point in depth would intersect the vertical fault 

wall. Thus having found mineralization at surface the search should 

continue from there to the fault wall to the north and west, using 

geophysics and geochemistry where necessary or by a drill line if 

warranted. 

Both zones interrelate to the principal stress directions and 

where a positive sign of the differential of Plate No. 1 - Plate No. 2 

is shown a subsurface intersection of the two shear planes is possible 

down the dip. Negative signs indicate a tensile stress across the 

horizontal surface by the increased pressure residual and in the case of 

late mineralizing occurrence the fractur voids created by this tension 

are available, but these fractures would pinch out at vertical depth. 

The isogradient of tangential shear planes can be viewed in a 

similar manner to a horizontal plan of geologic bedding planes. The Mohr 

shear surface can be visualized as a marker bed for the tangential or 

deformation stress vectors. 

The survey shows a relationship of the ore zone , to the intrusive 

and the shearing planes produced by the deformation stress. It also shows 

an affinity for the dyking phenomena for these planes. The subsurface 

ore has occur as a replacement zone controlled along the eastwest axial 

strike of the folded limestones. Based on tectonic analysis and mapped 

geology it is probable that mineralization occurred along favourable 

prepared axial folds of the bedding during stages of the hydrothermal 

action and the injection of mineralizers into the overlying zone of 

tensile fracture voids created by the relief of the stresses. 



A hypothetical chronology of the tectonic events would be 

as follows: . 

1. Folding of the viscose limey beds occurred during the 

early stages of the Guichon intrusive caused by move

ment of the shear fault striking north and the present 

contact fault striking southeast and north of the ore-

body. These movements produced the antithetic folds 

in the limey beds. 

2. Further movement at later stages and under more clastic 

conditions ruptured the folds along their axiis and 

structurally preparing them for replacement by the 

solutions ejected from the floor of the intrusive pre

ceding or in conjunction with the root of the apice that 

now cuts the limey beds at subsurface. 

3. Penetration by the intrusive upwards producing shearing 

and brecciation and eventually the strain fault at surface 

that strikes northeast and generally controls the northern 

limit of the fracture flooding in the open pit area. 

The hypothesis is presented as a feasible evolution of the ore and 

the geological environment and to indicate why the area is detected by 

tectonic analysis of the fracture/fault system. Economic ore zones occur 

where the tectonic stresses create a favourable and accessible ore trap 

and in the case of Craigmont are enhanced by the geologically favourable 

bedding folds in the limey beds. These zones are not random but generally 
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interrelate to the source of the mineralization along the shearing planes 

which offer the paths of least resistance to the source. 

The technique leads itself to all forms of exploration tools and 

provides a basis of tieing together the information provided by the geo

physics and geochemistry to a map which has a common denominator related 

to mineralization, i.e. pressure/stress and the resultant ground prep-

eration of the ore host rock. 

Dependent on the known economic factors of a prospect the mapping 

accuracy of the isograms is a relative cost to the survey. Good ground 

control to baseline surveys is essential for the accurate correlation of 

all data. 

Provided the extra costs are warranted, the tectonic survey can 

pick up shearing and any significant mineralization related to subsurface 

intrusion to a detail or accuracy required by the client. 

The cost of a survey covering approximately ISO claims would be 

oca $4o 
For smaller claim * areas the cost per 

claim is higher down to a minimum fee of $1,500.00. ^ 

For more information about this exploration method please call 

or write: 
D. A. CHAPMAN S ASSOCIATES LTD. 

3513 W. 31st Avenue, 
Vancouver 8, B.C. 

Phone: 261-0445 




