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Report Ocn A l a m o  1-6 C l a i m s  

San J a c i n t o  Explora t ions '  r eques t ,  D.A. Chapman 
Ltd. completed a t e c t o n i c  a n a l y s i s  of f r a c t u r e  
t h e  Alamo Group of Mineral C l a i m s .  
survey by Geo-X Surveys had been completed over  

A p r i o r  

The t e c t o n i c  a n a l y s i s  revea led  a l a r g e  area of  
apparent  anomalous deformation stress on Alamo 1 and 3 .  
Coincident  w i th  t h i s  i s  a magnetic high as o u t l i n e d  by t h e  
aeromagnetic survey. 
program, as shown on maps accompanying t h i s  r e p o r t ,  was 
c a r r i e d  o u t  i n  December,, 1 9 6 9 ,  t o  a t tempt  t o  expose bedrock. 

Consequently, a bu l ldozer  t renching  

Deep overburden and a r e l a t i v e l y  shallow w a t e r  table 
r e s u l t e d  i n  no bedrock heing exposed. 
termed t rench  "J", immediately east of t h e  t a r g e t  area, qua r t z  
d i o r i t e  belonging t o  the  Bethlehem i n t r u s i v e s  has been exposed. 
A minor amount of malachite s t a i n i n g  w a s  observed along a f e w  
f r a c t u r e s  i n  t rench  "J" . 

I n  an o l d e r  t r ench ,  

I t  w i l l  be necessary t o  percuss ion  d r i l l  t h e  anomalous 
area on Alamo 1 and 3 i n  o rde r  t o  determine whether copper 
mine ra l i za t ion  i s  p r e s e n t  or not .  The va lue  of geochemistry 
he re  i s  debatab le  because of t h e  deep overburden and shallow 
water t a b l e .  
i n  p inpo in t ing  d r i l l  t a r g e t s .  

An Induced P o l a r i z a t i o n  Survey may be u s e f u l  

Respec t fu l ly  submittgd, 

a r ,  P. Eng'.", v ,-/ 
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D . A .  C h a p m a n  b A s s a c l a t s s  Llrnltsd 
+2 51, G R A N V I L L E  S T R E E T  V A N C O U V E R  2 B C  

January 7 ,  1970  

San J a c i n t o  Explora t ions  Ltd. ,  N.P.L. 
#708, 850 W e s t  Hastings Street  
Vancouver 2 ,  B r i t i s h  Columbia 

At ten t ion :  M r .  H.H. Shear,  P. Eng. 

Dear S i r s :  

I have completed a t e c t o n i c  survey of  t h e  Alamo 
1-6 claims i n  t h e  Highland Valley a r e a ,  Kamloops M.D., 
B r i t i s h  Columbia. 

Stress Deformation Isogram Map - 
This  map i s  t h e  product  of a computerized a n a l y s i s  

' of t h e  u n i t  area d e n s i t y  of t ens ion  f r a c t u r e  j o i n t s  observed 
i n  v e r t i c a l  ae r ia l  photographs a t  a photo scale of  5 0 0 '  = 1". 
The rate of v i s i b l e  i s o s t a t i c  traces of t h e  t ens ion  j o i n t s  
i s  analogous t o  p re s su re  changes i n  v e r t i c a l  rock columns 
r e s u l t i n g  from f a u l t  r u p t u r e s ,  and by analogy, can be used 
t o  d e r i v e  v a r i a b l e  rock modulii  t o  determine the super- 
imposed stress load  r e s u l t i n g  from the  r e l i e f  of shear stress. 

The i n t e r p r e t a t i o n  of t h e  photographs w a s  done a t  
an earlier d a t e  as w e l l  as t h e  d e n s i t y  count pe r  u n i t  a r ea .  
This empir ic  d a t a  w a s  used f o r  t h e  computer i npu t .  

The s i g n i f i c a n c e  of the deformation stress peaks 
i s  very p e r t i n e n t  t o  t h e  Highland Valley d e p o s i t s  s i n c e  a l l  
r e e n t r a n t  forms i n  t h e  h a t h o l i t h  w i l l  be a s soc ia t ed  wi th  
l a te ra l  compressive stresses induced by t h e . c o l l a p s i n g  
s t r u c t u r e .  This i s  t h e  end r e s u l t  of t h e  e f f e c t  o f  t he  
induced deformation stress on t h e  l a te ra l  p re s su re  columns 
and is  i l l u s t r a t e d  i n  t h e  schematic shown i n  Fig.  1. 

The theory and technique of Tectonic  A e r i a l  Surveys 
Geology is  a t t ached  a t  t h e  end of t h i s  r epor t .  

............................... 2 



San J a c i n t o  Explorations,  Ltd., N.P.L. 
#708, 850 West Hastings S t ree t  
Vancouver 2 , B r i t i s h  Columbia Page 2 
At ten t ion :  M r .  H.H. Shear,  P. Eng ............. January 7, 1970  

There are few rock outcrops i n  t h e  Alamo 1-6  C l a i m s  
A r e a .  
(G.S.C. Memoir) as t h e  younger Bethlehem Quar t z  D i o r i t e .  
The rest of t h e  claims a r e a  i s  overburden a t  depths  es t imated  
from 1 0  - 1 0 0  f e e t .  -. 

found disseminated along a f l a t  l y i n g  f r a c t u r e  a t  "J" t r ench .  

These are qua r t z  d i o r i t e  and are mapped by Northcote 

> -  \y 
Copper Minera l iza t ion  i n  t h e  form of F a l a c h i t e  w a s  

$how '?  ' 

Observations 

1. A l a r g e  area of increased  deformation stress t h a t  
may be i n d i c a t i v e  of a r e e n t r a n t  of t h e  o l d e r  
qua r t z  d i o r i t e  i s  cen t r ed  on claims 1 and 3 .  

2. 
. 

A long no r th  s t r i k i n g  a x i s  of an induced p res su re  
a rch  l a y s  j u s t  t o  t h e  e a s t  of t h e  claims b a s e l i n e ,  
c ros s ing  s t r u c t u r e s  are ind ica t ed  by conjugate  a x i s .  
These induced a rchs  r e s u l t  from t h e  unloading 
stresses cmted by f a u l t  rup tu res  and it i s  p o s s i b l e  
t h a t  the  s t r u c t u r e s  may con ta in  dyke s w a r m s  and/or 
b recc ia s .  

' 

Recommendations 

1. Deepen and extend t h e  o l d  t renches  t o  bedrock i f  
poss ib l e .  

A ground magnetometer survey t o  cover t h e  claims 
and check t h e  a i rbo rne  magnetometer survey. 

3 .  An Induced P o l a r i z a t i o n  Survey on E-W l i n e s  and 

2. 

covering claims 1-6 i s  warranted. 

Respec t fu l ly  submit ted,  

D.A. CHAPMAN & ASSOCIATES LTD. 

D.A. Chapman 

DAC : f k 



Addendum - H.H. Shear,  P. Eng. 

This  r e p o r t  i s :  in tended t o  assist  i n  t h e  f i e l d  
exp lo ra t ion  of t h e  claims s tud ied .  T h e  i s o g r a d i e n t s  are 
u s e f u l  f o r  t h e  cor re la t i .on  of ground and a i rbo rne  geo- 
phys ica l  surveys and t h e  planning of r e l a t e d  f i e l d  programs. 
The t e c t o n i c  s t r u c t u r a l  t a r g e t s  a r e  zones of f a u l t i n g  which 
o f f e r  p o t e n t i a l  t r a p s  f o r  mineral  l o c a l i z a t i o n .  
i z a t i o n ,  i f  p r e s e n t ,  would more l i k e l y  take  advantage of 
a r e a s  of increased  f r a c t u r i n g  o r  deformation, thus  focusing 
a t t e n t i o n  t o  those  a r e a s  most f avourable should reduce 
exp lo ra t ion  c o s t s .  

I have pe r sona l ly  co l l abora t ed  and d iscussed  
the  material contained h e r i n  w i t h  t h e  au thor ,  D . A .  Chapman-.. - 

Mineral- 
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, 
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1. 

2. 

3 .  

4. 

5. 

- CERTIFICATION 

I, DOUGLAS A. CHAPMAN, c e r t i f y  t h a t  I have pract ised the a r t  of 
photogeological in te rpre ta t ion  f o r  mineral exploration f o r  more 
than 15 years. 

I department as wel l  as carrying out s tudies  r e l a t ing  t o  tectonics  and 
' t h e i r  associat ion t o  mineral deposits. 

6. I n  1965 I formed D.A. Chapman &Associa tes  Ltd., t o  provide a i r  
photo in te rpre ta t ion  for mining exploration and primarily exploration 
repor t s  t o  assist consulting engineers i n  planning f i e l d  programmes. 

I received a Technical Diploma i n  1949 from the Vancouver 
Technical School. 

From 1950 t o  1955 I was engaged i n  mapping and surveys using 
both ground and airborne methods, first with the Canadian Governiient 
and secondly with Photographic Surveys (Western) Ltd., i n  Vancouver. 

From 1955 t o  1959 I was engaged by Blanchet and Associates Ltd. i n  
Calgary where I pract ised in te rpre ta t ion  and compilation of f rac ture  
pa t te rns  fo r  s t ruc tu ra l  s tud ies  re la ted  t o  o i l  exploration. 

From 1961 t o  1964 I was engaged by Chapman, Wood and Griswold Ltd., 
and a s s i s t ed  Mr .  Blanchet i n  the formation of t h e i r  a i r  photo 

-c 

Signed t h i s  7 th  day of January 
A.D. 1970. I 

D.A. CWb'M & ASSOCIATES LTD. 

<--- 



D . A .  C h a p m a n  E A s s o c i a t e s  L l m i t s d  
+ 2  515 G R A N V I L L E  S T R E E T  V A N C O U V E R  2 E C 

TECTONIC AERIAL SURVEY 

THXOR?: AHD TECHNIQUE. 

IXTRODUCTION : 

The objective of the report is to provide information relating 
to the major or macro tectonic structures in the area surveyed. 
This information can be used for ground examination by geological 
prospecting parties to determine a possible economic significance of 
the structural targets selected. 

NATURE OF SUilvEY: 

The survey is an empirical study of the effects of pressure 
variations within the earth's crustal surface. 

The condition observed is a horizontal plane of the earthfs 
crust nrhere the relative ra%e of unloading stresses by fracture 
tension joints is controlled by the degree of surface tension exerted 
and inherent rock characteristics (modulii). The horizontal stress 
components of the pressure gradient must create a balanced condition 
of forces at the crustal surface since this surface in elastic terms 
(rock mechanics) represents the bourd ary condition. 

In the survey, a unit area is treated as a cross-section 0:' the 
vertical column, of the earth's crust which at the boundary condition 
adjusts its cross-sectional area by fracturing (tension) or non- 
fracturing (compression) at a rate consistent with the amount of stress 
relief necessary to maintain isostatic equilibrium. 

I 

Thus the incidence of Iracturing (tension) or n 
' (compression) is directly proportional to the total vertical upward 

pressure exerted within the rock colwi. 
is a modified vertical elongation effect on the column by the pressure, 
plus the change of pressure necessary to accomodate the lateral compon- 
ents of the deformation stresses exerted through the column. 

This total pressure gradient 

The deformation or shearing stresses are induced by changes of 
pressure as a result of increased or relieved stresses, thus any shear- 
ing by rupture must affect -ihe vertical pressure of the lateral vertical 
columns and hence the horizontal components of surface tension across 
fracture interfaces. It it; this effect which is empirically noted and 
constitutes the basic observation of the survey. Most of the linear 
traces (lineaments) observed in aerial photographs are the product of 
surface tension; as such, they can be used to derive the first empiric 
quantity required for tectonic analysis of the pressure gradient. 
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NATURE OF SURVEY: (Cont Id) 

- 2 - "  

It should be c l ea r ly  defined t h a t  a l i nea r  t r ace  does not imply 
a corresponding f a u l t  or  f rac ture  plane e x i s t s  on the c rus t a l  suri'ace. 
A l i n e a r  t race  by the nature of the forces  creat ing the v i s ib l e  
phenomena (surface tension)  i s  an apparent s t r i k e  l i n e  through a system 
of tension jo in t s  or  f rac ture  f a u l t  planes t h a t  a l ign  themselves 
i s o s t a t i c a l l y  along paths p a r a l l e l  and normal t o  the  pr inc ipa l  s t r e s s  
d i rec t ions  exerted by the pressure gradient.  
the  numerous conjugate s e t s  a r e  qui te  v i s ib l e  due t o  physiographic 
changes controlled by the existence of j o in t s  and erosonial  e f f ec t s  
ac t ing  upon them. 
above a t  a scale  comprehensLble i n  magnitude t o  see alignment 0:' the  
systematic or ien ta t ion  of li.nea1 j o i n t  s e t s  and shear f r ac tu re  makes it 
possible t o  estimate with reasonable success the incidence r a t e  of 
tension f rac tur ing  within the cross sec t iona l  areas  of the v e r t i c a l  
rock columns r e l a t i v e  t o  the ex is t ing  pressure gradient.  

In  the a e r i a l  photograph 

This advantage of viewing the c rus t a l  surface from 

-L/ This f irst  empiric i s  t rea ted  ana ly t ica l ly  t o  derive parameters 
( the  mathematical equivalent of re la ted  rock mechanic postulates  t h a t  
cont ro l  the da ta ) .  
a t  a point r e l a t i v e  ' to  a l l  surrounding points ,  a coei 'f icient of the 
induced tangent ia l  (shear)  s t r e s s  can be calculated.  
with the significance of the parameters used a coef f ic ien t  of Poisson's 
Ratio i s  calculated.  This yesul t  i s  is0 contoured t o  show the r e l a t i v e  
loading o r  unloading of s t r e s ses  i n  l a t e r a l  rock columns as r e s u l t  of 
the  shearing or  deformative s t r e s ses  occuring within the  area.  
isogram is  the  e f f e c t  on the  pressure gradient due to ' shea r  fau l t ing .  
Therefore by assuming a probable zone of shearing where the optimum 
f a i l u r e  zone should occur due t o  maximum opposing forces,  a probabi l i ty  
isograd can be mapped by conversion of deformation values t o  percent 
values of prediction. 

By determining analogous changes i n  pressure occuring 

Again by analogy 

This 

TECHNIQUE OF DATA COMPILATI(X 

A c l ea r  f i l m  overlay i f ;  placed over the photograph and the 
i s o s t a t i c  l i nea r  t races  a r e  annotated t o  it. 

i Since only l i n e a l  fea tures  a re  annotated, a stereographic photo 

Stereo experience i s  a prerequis i te  
pa i r  i s  not always necessary and in te rpre ta t ion  can be done under a 
d i r e c t  l i g h t  and magnification. 
so t h a t  the observations of leaching, fo l iage  alignment, pot holes a t  
f r ac tu re  in te rsec t ions ,  slumping along f rac tures  and drainage pat terns  
a r e  recongnizable by the person annotating the photograph. 

S t ra ight  l i n e  annotation from point t o  point i s  used u n t i l  a 
suff ' ic ient  number o f l i n e a l  s e t s  create  an i s o s t a t i c  web o r  gr id  across 
the surface viewed. 
become apparent as continued in te rpre ta t ion  removes the interference 
t o  the  eye of one conjugate pa t te rn  superimposed on the other.  

A cadexe  o r  frequency in t e rva l  of incidence w i l l  

This method requires  a minimal in te rpre t ive  qua l i ty  by the person 
carrying out the survey, but  demands a constant observation a t  the penci l  
Doint as l i nea r s  a r e  traced out. The experience required, i s  as pointed - 
out e a r l i e r ,  a knowledge of physiography ra ther  than geology. 
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TECHNIQUE OF DATA COMPILATION : ( Cont d ) 

Secondly, there  a re  no p re fe ren t i a l  c r i t e r i a s  other  than a l i n e a l  
control ,  i . e . ,  planar f rac tures  which d ip  i n  d i f f e r ing  d i rec t ions  across 
topography a r e  eliminated automatically, s ince t h e i r  s t r i k e  w i l l  vary 
with the d ip  and in te rsec t ion  of the topography. 
the  only control  sought and it  i s  l e f t  t o  the treatment of the data  t o  
eliminate inconsistencies,  r a the r  than elimination by the  in te rpre te r .  

Surface tension i s  

The myriad of in te rsec t ing  l i n e a l  s e t s  annotated t o  the  c l ea r  
overlay is  removed from the  photograph and placed over a gr id  system. 
This allows the organization of the data t o  a empirical form by a 
count o r  estimate of the  num'cer of in te rcepts  around the peripheal 
boundary of the  u n i t  area examined. 

INTERPOLATION OF LAKE mAS:  

I n  areas where lakes of small and medium s i ze  a r e  s i tua ted ,  i n t e r -  
polat ion of the  ne t  i s  projected through with reasonable ease. 
used i s  the  frequency and l i n e a r i t y  of the  surrounding areas  and these are 
projected across from lake .shore t o  lake shore. 
in te rpola t ion  where the  lake s i ze  does not exceed three gr id  in t e rva l s  
i n  width and shoreline control  e x i s t s  around the e n t i r e  lake area.  

The control  

This i s  a reasonable 

PROPOGATION OF LINEAL SYSTEIC; THROUGH ARFAS OF OVErIBURDEN: - 
Surface tension e f f ec t s  exer t  a de f in i t e  control  on the surface 

denudation processes of nature and as a r e s u l t  control  t o  great extent  
the  physiography; of the ear th ' s  crust .  

The tension across f rac ture  in te r faces  i s  constantly osc i l l a t ed  by 
e a r t h  t i d e s  which r e s u l t  from the ea r th ' s  motion. I n  areas where a mantle 
of r e l a t i v e l y  unconsolidated d e t r i t u s  has accuinulated, continual destruct-  
ion  and removal of t h e  s o i l  d i r ec t ly  over the f rac ture /  j o i n t  in te r face  
occurs a t  a more rapid r a t e  than the adjacent areas.  
of the mater ia l  i s  analogous t o  grain i n  a b i n  where the flosr due t o  
grav i ta t ion  i s  down the centre  of the bin.  

The granular flow 

The r e s u l t  i s  leached areas i n  the  so i l ,  water courses, potholes, 
and lakes  which a l ign  themselves t o  the underlying l i n e a r  controls.  
drainage i s  t o  a major extent  controlled by t h i s  phenomena of surface 
tension and na tura l  fo l iage  ava i l s  i t s e l f  of the required nourishment 
provided by accumulation within and along the na tura l  sumps created. 
Trees, when viewed from above, and i n  the  na tura l  s t a t e ,  a l i gn  themselves 
i n  a near uniform or ien ta t ion  t o  l i n e a l  systems. 

A l l  

I 

A second analogy t h a t  i s  per t inent  t o  areas of deep overburden i s  
the  increased amplitude of the  wave motion of ea r th  t i d a l  forces  a t  the 
surface,  similar t o  the  way t h a t  water wwes a r e  of grea tes t  amplitude 
a t  surface and a r e  dampened a t  depth under the  ocean. This increase of 
amplitude on surface assures the  continued propogation t o  surface of 
l i n e a r  phenomena by in t ens i f i ca t ion  of t he  erosion processes. 

GEOPHYSICAL AlSPECTS OF SUF.VE;x: 

Geologically, the  phenomena of f r ac tu res  is  planar s t r a i n  crsated 
This by the adjustment of the c rus t a l  surface t o  a volumetric change. 

! 



GEOPHYSICAL ASPECTS OF SURVEY: (Cont 'a) 
volumetric change of an elastic body involves elastic modulii which will 
vary with inherent characteristics of differing rock units, they in turn 
vary with differing pressures or loads, thus any treatment of the data 
must cope with these variable factors. 
data is compensated mechanically by the sampling methods used, and 
mathematically by geological analogy to produce the deformation isograms. 

Common to all geologic structural classifications are the deforming 
stress effects by pressure changes on the physical characteristics of 
lateral vertical rock columns during the folding processes. 
physical characteristics of the rock relative to the lateral effect of the 
deforming stresses are a geophysical measurement, i.e., potential geologic 
structures associated to pressure/stress zones. These empiric measure- 
ments should conform to simi1.x associations of electromagnetic variations 
that are affected by the same rock characteristics and stresses, and in 
particular where a thermal/stress flow has been induced. 

prove extremely useful in filter processing and evaluation of geophysical 
surveys by geophysicists, especially where airborne methods a r e  used. 

February, 1970. 

k 

In this tectonic analysis the 

In this sense, 

This l i n k  between rock stresses and other geophysical sciences should 

D.A. CHAPMAN & AASOCIATES LTD. 

I .  , .  

D. A. Chapman, 
/ - 

-.-, ' Fresident 



* Z  . 815 G R A N V I L L E  S T R E E T  V A H C O U V E R  2 0 C  

_ .  

A p r i l  21, 1970  

San J a c i n  
#708, 850 
Vancouver 

t o  Explora t ions  Ltd. ,  N.P.L. 
West Hastings Street 
2,  B r i t i s h  Columbia 

INVOICE 

Re:  Cost  a n a l y s i s  f o r  Aerial Tectonic  Survey 
Alamo C l a i m s  1 - 6 ,  Highland Val ley A r e a ,  
Kamloops M.D., B r i t i s h  Columbia 

Serv ice  Costs  - D.A. C:HAPMAN SC ASSOCIATES LTD. 

j .  
. ,  

1. F r a c t u r e / j o i n t  i n t e r p r e t a t i o n  and annota t ion  
of aerial  photograph @ photo scale 1" = 5 0 0 '  (See footnote . )  say 1 0  h r s .  @ $20.00/hr. = $200.00  

2.  Counting procedure and compilat ion of E m F k i c  
D a t a  Input  f o r  programme a n a l y s i s  (See foo tno te . )  say 2+ h r s .  @ $20.00/hr = $ 50.00 

3 .  Computer d a t a  c o r r e l a t i o n  and r e p o r t  
inc luding  disbursements 

* 4 .  Computer Programme chaye 

To t a l  : 

= $150.00 

= $250.00 

$650.00 

Note: Survey w a s  compiled from d a t a  i n t e r p r e t e d  @ photo 
scale of 500' = 1" and accomodated 7200 observa t ions  
r e q u i r i n g  6 programs. Thus charges are a p o r t i o n  of 
t h e  t o t a l  c o s t s  and excluding I t e m  3 w i l l  be deducted 
from c o s t  of survey inc luding  San Jose  C l a i m  Group 
t o  be compiled a t  a l a t e r  d a t e .  
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