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

Preliminary Report on projected Exploration Targets.

The tectonic survey covered the area of the Hidden Creek Mine
at Anyox, B.C and adjacent area of the Buck Claims. The Anyox
ore pits being approx. 3500 feet southwest from the Buck II
Claim. For the purpose of this survey the geological data was
compiled at a scale of 1:5000. Photogeophysical data of visible
isostatic fracture trace patterns are then compiled as empiric
coefficients. The data per unit area is manipulated to provide
the stress equivalents for relative deformation of the underlying
cylinderical rock columns related to the tectonic effect of
axial stress unloading across the crustal surface. (See Theory
of Tectonic Analysis to accompany this report.)

There are two seperate surveys; one 1is to determine the relative
amplitude or total intensity of the stress folds and the second
a derivative to determine resultant shear couples induced as
a result of lateral varying tectonic stress effects. The axial
trends of pressure folds and their stress axes defined by the
survey were transferred to a composite geological map showing
the resultant probability isogradient for tension/shear couple
occurences. Indicated tectonic axes being determined relative
to the total stress range of the induced crustal deformation.

The anomolous tectonic stress feature of the survey was the

breached Pressure Dome 1in which the #1 to #5 orebodies lie.

This pressure high peaked in the surveyed area at a juncture

of a mapped stressfold crossing the N-S Hidden Creek Anticline,

(see Sharpe and Grove, 1980 and 1983). A parallel antithetic

E-W synclinal trough was also mapped 2000 feet north of the-
orepits. These are geological features of the 'ore controls'

which correlate to the tectonic study to provide a target

" projection of the probable geolegical/structural - factors for
an exploration program on the adjacent Buck II Claim.

The stress axis and resualtant pressure ridge as determined by
this survey, is an ENE trend of pressure folding marked A-A'
on the map to accompany this report. The Hidden Creek orebodies
lay within the breached apex of the anticlinal stress axis
and this induced pressure ridge A-A'. The projection of
crossfolding plunges northeast and a second breached pressure
dome is indicated on the Buck II Claim underlain by sediments
draped over the volcanic sequence of the 'ore zone target'.
This second pressure dome is marked B-B'. There is a reasonable
probability that a similar ore structure zone will be found
at depth under the marker horizons of chert known to overly
the targeted orebearing sequence. Using the 1987 Baseline 0+00
as map control, the selected target area would be centered at
sta 13+50 E and line 2+50 North in an intersecting Shear Couple
Zone. A small elongated lake straddling sta 17+50 E and Line
0+00 is easily accessible for a helicopter base camp should

. surface evidence warrant a diamond drill test.



COPPER

TVI
LID.

TECTONIQ, FEATURES

—— >\ PRESSURE ..

FolLD AXiIS
STRESS AXIS



1. It is recommended a two-man field geology team be used to
follow this survey up with geological traverses across the 2+50
N Line from Sta 12+00 E eastward to Carney Lake. Samples of
in situ rock chips should be taken for rock geochemistry as
well as for geologizing the traversed area. Mineralization
where found should ke surface explored for zoning ‘'markers'
of the down dip, subsurface target being sought.

2. Using a magnetometer and base station, magnetic readings
should be taken along the traverse relative to the 2+50 N Line,
reversing the traverse and criss-crossing back to base camp
along the 0+00 Baseline should provide sufficient data to
contour the magnetic field within the zone of search. Where
significant 'kicks' are noted, the strike and dip of the anomaly
should be sought out by closer spaced readings using the vertical
magnetic seperation technique to determine depths.

Note; a VLF-EM instrument is warranted if step 2 indicates a
probable shear stucture. A recce grid across the structure should
be run on 30 meter intervals, 300 meters out either way to
provide data for a Fraser Filter, use reading spreads of 10m,
25m, and 50m to determine dip, width and depth td the suspacted
structure. These reccnnaissance surveys of the target area would
provide adequate field data to spot a drillhole station for
two holes with a reasonable expectation of positive results.

Mineralization may have accessed this claim area by transcending
the defined shear zone from west to east outward from the large
quartz/pyrite/sphalerite zone at sta 3+50 N and 3+50 E. The
target area at sta 12+50 E may be gquartz-veined structures in
sediments within a major shear intersection distanced from the
'mezothermal zone' of the Hidden Creek orebodies. These shear
structures may host epithermal vein deposits similar to Granby
Pt. gold quartz. Traversing of two lines as recommended should
provide geologic and geophysical confirmation if this is so.

If mineralizers emenated from below and westward along the basal
contact, then iron rich orezones will relate tc an induced
stress axis striking N-S, east of the small lake at sta 17+50.
It is possible this more easterly structure breached the domal
feature B-B' from below and creating a pipe-like structure in

the overlying sediments around sta 18+50 E and 4+00 N. Another

interpretation would be a folded stratigraphic structure similar
to the Hidden Creek Ore, down dip from the surface contact,
and at a depth between 500 to 1500 feet. There should be a
significant vertical gradient magnetic anomaly (%) associated
with the mineralized flanks of the folds if the underlying
orezone target was mineralized.

From the photogeophysical study and geologized cross sections
typical of the Anyox ore deposits there is a highly probable
- structural and geological expectation for similar type orezones
to be hosted under sediments overlying the Buck Claims warranting
the drill test and exploration program for the targeted area.
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pendant (with compilation from Sharp, 1980 and Grove, 1983).

Geology of the casiern Anyox

Rl

S 7 AT
4"“ Hﬂn‘ C P PR l'.annv.\"r—u‘
LA .-.al#' N F v,
A AT ﬂmnvinwﬂ&.-h %
B

TNy
X AV LW !r' A X
X «.@Wfﬂid»i. e W MW.}\.. \p:
5l S ORI S v@»ﬂﬁnﬁn 3
kAN S

CERR RSN

Benst fas

A

P KR e
e AR TR S

L AAEAR w.»%mm«%& POPAALAR : Tod L
SR Yo X PO R NIy e - e e B S ,.
A TR Tl SRR T IO ;
N S S S e NSRRI I I AT

S
RN L
W’.-(‘u‘r-.“»ﬁ\“\\.l il

0
Tay' - ..'%.rl.‘. . RN R ALY

212

Figure



Sharp 10N H docimmented toa, e hedded carbuoniag oo

i cherts e vt anie soquem e siescs Be videne o

. . Fheer s | B . ar . - B | . tran sz W . e .
e o erarhatic sohist Dvers o the oo S0 neetees o the sedieen- e 29 Daltosteates the mites preted o

By« et e e repotts that discontmiois cuposures of i ek dic plotted cna FL23 100 scade topocs

fpe ostend from the Hidden Creck nine o the Bengnsa intig avadable tor relerence by vontacting e gt |l
Sever it dark gres to black hmestone beds are prescrved wathin mdicates two phises of detormation. o e 8 e
the mmediate hangingwall of the ore deposits Highor mthe sed Laree scales noth northeastremdag open to'cs wen
mentary sequence there are dark grey to black. tnn-boddad dippoeg aved sustaces (tFye 2950 fer Botold vem
massn s frnestone beds. limestone Tenses and nodules within 2ot sinatler seaie cast-northeast-trending teli fodas il nea

beds.
hove been tound mothe Anvos pendant

caleite-cemented sandstones and gris, No macrotossals axiad s aces and local avaal placa Cleavage

Bl Ay nute,

Pliise | fold siroctures mchude the R

Athech sention ol nassive sandstone beds exposaal along the sest Thdden Crock Bomanzaantichne thies 230 1ol 2923 |-
shorcline ol Girasby Peninsula may correlate with o sishar oxposare antrchnal fumbees that to venthy wesiward dippany . the case
teported by Bancroli (1988 cast ol Carney Lake Cocese vnits e verhical to steep!y castward dipping. e pattesin absa
hine pehble conglomerates crop outen the southwestend o Dare wn uther phase Dantichmes  These canly imaier foias has
Iskand snd on the southeast end of Doben Bland Told axesssothie Rambler sy neline, toresamiple s canoe

Sedimentary stractuies s well eaposed i these strata. Giaed fongitudimal secuon The Hidden Creeh-Bona sz ani,
Beds are abundant: rounded, symmetoe pple niarks were noted i sadtte shaped structure between the two oschodies b
o e posures: tuncated crossbetds are well preserved i the pehble doubly plungiag antclinal dome w Hidden Creek nas
conglomerates at he senthwest ond of Barcom ffandg Crosd Sinwe hmbs ol carly folds are cither nean e zonta
oncntations mdicare an cispwanrd sowtee for ihe clastie mater seiticad. they b e been selectivels erodead by recent o

The Teattites of this Hysch seqiened sugzestadeep watern rodue that by Timbs, which are more resistant, e
e environiient mowhich clistic sedimentation stes sroatiy o rngor topographie reatures — Granby Pemnsaia and S s
ceeded those af chemical carbonate depostiion We tound no diag of Rogers Creekand Larcom ILand . :
nosiic evidenue o establisii the tectome setteiy, Phiase 2 tolds are most casitly recoznized o ong the

seddimentury contact, and awong the westside of Larceni -

2910 These toids we tight with neasvericud, cast-nosin

STRUCTURE . mig gl plonar clei e, and Ecllii} cast-northoast plan
Topecrephy and selective erosion hine combined o e

There are nemerous eapesures o sinallacade dolds and e citarop pattern ol the contact trace so that soime of these i

plane clewage e the saediieniary segucnee and the o, toobe ochad b 2910,

WEST 0 ! 2 £,

e

{no vertical exaggeration)

RAMBLER SYNCLINE ;
; HIDDEN CREEK /7 BOMANZA
/ ; ANTICLINE

/ /

/ ' 3 2 )
= ! ' i $ =>!—’i :_"J! Z= P
LT / o Z5 s

- \ / 4 pd i .
- v / 5 i3 2 < -
R DALLE B/ & SE z ¥
R \DEPOSIT / BONANZA. z :
., T iy J . ) 3
e ) S ganmy ‘-

= \ J LV R T N

ey wlll N T T, seo lovel )

P

- N

EDIMENTARY SEQUE

LSLAJUXN P LRL ST
%‘%@hﬁ Oy
( NI

Frgwre 29 30 Schiematie cast-wost cross sedtion mnihie southeastern Anyon pendant

24



http://ih.il
file:///uihm
http://sad.de
http://viuii.ii

600 - ==
— IR
0o
300 - ]

**..""] COARSE WACKE TO FINE

B
x* x 4

LEGENO

% THOELEITIC PILLOW LAVAS

SILTSTONE. SHALE;
MINOR SANDSTOME
AND LIMESTONE

CHERT WITH SEAMS AND
LAYERS OF MASSIVE

PHIDI
PESBLE CONGLOMERATE SuLPHIDE

MASSIVE SAMDSTONE MASSIVE SULPHIDE WITH
INTERLAMINATED CHERT

AND CARBONATE

QUARTZ VEIN NETWORK
+ SULPHIDES

MASSIVE SULPHIDE

CHERT, THIN.BEOCED
ACCH O g >
SACCHAROIDAL METACHERT DISSEMINATED AND STAINGEA
A SULPHIDES IN PILLOW LAVAS
MAFIC TUFF AND LAPILLI
TUFF

HIDDEN CREEK

BONANZA REDWING  EDEN

39869 527 Tonnes 3628 800 Tonnes 883773 Tonnes 181 440 Tonnes 226 800 Tonnes

1.05 % Cu 10%Cu,06%Zn 1.88% Cu 2.0% Cu 20% Cu

Production & Reserves Resarves Production & Resarves Reserves
Reserves

Figure 29-2. Schematie stratigraphic cofumns through five deposits tinciuding compilation from Sharp. 1930).

ORE HORIZON CHLERT

Chertis preserved as thin to thick-bedded, foliated, saecharoidal
yuartzite. The rock varies in colour from tvory o lighi grey depend-
ing vn the amount of included telfaceous muterial. Chert crops out
alony the voleanic-sedimentary contact threughout the Anyox pen-
aaat. althoush Sharp i 19801 reports itis focally discontinueus. The
chert may be interbedded with tuttuceous lavers and the unit varies
in thickness from a few tens of centimerres (o over 1ometre. An
abriormal thickness of chert is exposed in two arcas; overlying the
Double Ed deposit where the cherty strata thickens to 3 metres, and
averlying and within the Hidden Creek deposit where the chert
averages 30 snetres i thickness and reaches 75 meties in one

location where 101 interlavered with mnssis 2 sulpiindes i utt

(Sharp. 19800,

Chert is readily distinguished from massive. white bull quartz
veins by its saccharoidal texture, prominent foliation, and pale grey
o ivory colour (Plate 29-1). Further, chertis commonly interbedded
with malic wifs and clastic sedimentary rocks.

SEDIMENTARY SEQUENCE
The hangingwall sedimentary strata comprise a flysch sequence
ol fine-grained, thin to medium-bedded shales and siltstones with,
minor carbonate and coarse clastic units. The formation is at least
700 metres thick. [ts eastern limits were not examined in the study
but no chert beds were identificd within this sequence and no
distincuve marker units were noted in the lower purt of the
formation. R S =)
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TWO PLACES ON THE OCEAN FLOOR where veleanic eruptions take place are shown in
this idcalized 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 diapirs, which supply
both the comparatively shallow magma chambers underlying active midocean ridges (righn
and the feeder columns rcspon&ible for isolated volcanic structures known as scamounts (lefr).

STAGES OF RIFTING

i The ridges respond to the stretching of the crust at the

lin two ways, depending on how a state of isostalic equilibrium is attained: through wide-
pread fissuring near the axis of the fast-spreading ridge and through large-scale movements
5 of the crust along major faults facing the axis of the intermediate- and slow-spreading ridges.

ACTIVE VOLCANIC ZONE

ACTIVE TECTONIC ZONE

15 MILLION YEARS OLD

S : rift axls;

; RATE OF SPREADING of 2 midocean ridge is reflected both in its topography and in the
width of its active volcanic and tectonic zones.

EXTENSIONAL FAULT

GARNET GRANULITE,

LITHOSPHERE
HIGH-PRESSURE

GABBRO
ASTHENOSPHERE

BASALTIC DIKES

LOW-PRESSURE GABBRO

QOCEANIC CRUST

The first stage in the evolutionary sequence is typitied by the East African rift valleys (1),
where the continental crust is being underplated by gabbros. The gabbros are erystalliz-
ing under high pressure and are mingling with the garnet granulites that make up the
base of the continental crust.

STAGES OF RIFTING



Fiom the desk of: Douglas A. Chapman

The recently recognized 150km long,
northwest-trending Cariboo-Quesnel
Cold Belt is located in south central
British Columbia.
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STAGES OF RIFTING

The ridges respund to the stretching of the crust at the
axis in two ways, depending on how a state of isostatic equilibrium is attained: through wide-
spread fissuring 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.

ACTIVE VOLCANIC ZONE

15 MILLION YEARS OLD ACTIVE TECTONIC ZONE

g : rift axis;
6 MILLION YEARS OLD ,

3 MILLION YEARS OLD

T T T
200 150 100 30 0 50 100 150 200

DISTANCE FROM AXIS OF RIDGE (KILOMETERS)

RATE OF SPREADING of a midocean ridge is reﬂected both in its topography and in the
width of its active volcanic and tectonic zones.
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- Canadian Zeolite Ltd. has acgquired the Buck II Claim and
adjoining mineral claims located in the Skeena Mining Division
at Anyox, B.C. The company plans 3000 ft. of test drilling -
to explore a targeted zone on this claim. Canadian Zeolite's
Buck Claims are located north and east of the recently drilled
TVI Copper ore zone, (1993). TVI Copper indicated open pit
reserves at 26.7 million tons of 1.08% Copper.

Known geology and tectonic structural control of the Anyox
orebodies was assimilated into a photogeophysical study to
cover the mine and the area east of the #1 to #5 ore deposits.
It was used to locate a target model of probable structure and
geology which could host a similar type of ore deposit.

A tectonic axis which apexes and plunges east and under the
Buck II Claim is a major structural control of the Hidden Creek
Ore Deposits which occur at tectonic junctures underlying
silicified cappings in a cherty, volcanic/sedimentary contact.
The company claims are underlain by sediments but it is probable
that an east dipping contact =zone with the wvolcanic basalts
underly these draped sediments. This structural control along
which the tectonic target on the Buck II Claim is located,
has a reasonable geological expectation for mineralization
occuring at a depth of approximately £500-1000 feet and has
been selected for follow up exploration and drilling.

The Anyox mine was operated by Granby Consolidated Mining and
Smelting Co. Ltd. between 1914 and 1935, producing 24,000,000
tons of ore grading 1.5% Cu and 0.005 oz/ton Au. (Cominco Project
Report Jan/88). The exploration area is S5 miles by road from
tidewater at Granby Bay on Observatory Inlet on Hastings Arm,
south of Stewart in northern B.C.

The sedimentary beds surfacing on the claim area provide a
second possible 'orezone' and structural target, ie, similar
rocks underly the Granby Point Mine due south and along strike
on the Granby Peninsula. Quartz veins are found in the argillite
beds at Granby Point where the vein width varies from a few
cm to more than 4 ft thick. Silica guartz production shipped
to Granby's Smelter was 133,650 tons averaging 0.068 oz/ton
Au and 2.5 oz/ton Ag.

An immediate follow-up field program of exploration geophysics
and surface prospecting has been initiated to quickly confirm
drill sites to test the possibilities of the targeted structural
zone and a depth to the underlying sedimentary/volcanic contact.

The Alberta Stock Exchange has neither approved nor disapproved
the information contained herein.
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DEFINITIONS.

Hechanics: - The study of the effects of forces on
bodies. The effects may be acceleration, velocity, and dis-
placenent; or the forces may produce changes in volume and shape;
finally, fracture or flow may result.

Rock liechanics:—= The study of the effect of forces

on rocks. The principal effects of interest for the geolozgist
and geophysicist are the changes in shape and the dynamic

aspects of changes in volume and shape. In nineral exploration
its usefulness would apply to the phenomena influencing the
predictability 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 in terms of either stress, strain, or
stored energy (rebound stress) - and finally, 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 approsaches zero. It is useful to reserve "oressure" for
the average external normal force per unit area, even though
the pregsure at a boundary will equal the normal stress in the
material at that point.

' Noxrmal Stress:- The compoﬁent of stress normal or

pervendicular. to the plane on which it is acting.
Shear Stress:~ The component of stress tangentizl or

parallel to the plane on which it is acting.
Deformation:- Absolute or relative movement of a point

on a body or the change in a linear dimension.
. Straini- The unit- of deformation or the deformation
per unit length or width.
Normal Strain:- Deformation per unit length in the

direction of deformation.
Snear Strain:~ Deformation per unit length where -the

length over which deformation occurs is at right angles to the
direction of the deformation. _
. Poigson's Effect:- The lateral deformation resulting..::

)

from longitudinal stress.
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THEORY OF TECTONIC ANALYSIS

Tectonics, Stress, and Rock Mechanics.

Tectonics are characteristic of geological construction of the
earth's surface by structural stresses of the earth due to
deformation. Forces that produce such structures across the
crustal surface of the earth are called tectonic forces. Lineal
tectonic features are seen in aerial photographs as an isostatic
trace across the earth's surface. These 'linears' are the product
of ‘tensile forces produced from the horizontal components of
the stresses which act across the boundary surface of the crust.

Shear tension <zones result from internal deformation stress
tangential to the boundary surface. The surface tension is
relative from point to point observed and will vary due to the
pressure differential of the underlying rock column, relative
to adjacent anhd surrounding vertical rock columns, ie, the
unloading axial forces at the surface boundary create a varying
surface tension across fracture/faults apparent as isostatic
linear traces visible in airphotos.

Variable rock pressures within each vertical rock column are
in horizontal equilibria and normal to the pressure boundary.
The induced surface tension is relative to the tangential stress
acting on fault/fractures according to shear modulii produced
by the 1lateral changes in vertical rock pressures unloading
at the boundary surface. Lateral varying tectonic forces act
through each area of the surface plate under the varying axial
stress 1loads existing in each vertical cylihdrical column of
the earth's crust and is the gquantitative basis of an empirical
tectonic analysis resulting from a photogeophysical study of
isostatic trace systems apparent in aerial photographs.

Visible changes in axial pressure result from relief of the
stress 1load inherent in the formation of the underlying rock
and the physical evolution of the stresses within the crustal
block to reach equilibria. The mechanical effects of these forces
produce changes in volume and shape related to shear couples;
until finally, fault/fracture, plastic flow, or vulcanism result
from load relief of the cylindrical rock columns. The principal
effects of interest to the geologist and geophysicist are the
changes in shape and the dynamic aspects of changes in volume
or shape of rocks, such as folded complexes, shear zones, dykes
and intrusive masses which access these breaches of the crust.

Rock Mechanics is the study of the effects of forces on rocks,
The effects of stress in their change of shape are dynamic
aspects of volumetric change resulting from the thermodynamics
of the earth and the physical forces it produces. In mineral
exploration its usefulness would apply to the tectonic phenomena
influencing the predictability of fault/fracture =zones which
penetrate the crustal block and create the mineralized plumbing
- systems . and stractural traps that host orebodies. :



Photogeophysics.

The database of 'photogeophysics is quantitative and objective,
but wvisual surface tension phenonema are visual and therefore
subjective interpretations from qualitative observations. The
quantative values observed are based upon an empiric estimate
of the density of fault/fracture intersections per unit of area
across the boundary surface plate of the aerial photograph
viewed. The resulting isograms are relative values of an empiric
of unit area density based on theoretical derivatives formulated
from the study of rock oylinders reacting to stresses applied
under axial loading ie, the Young's Modulus Stress Effect related
to axial unloading varies relative to the horizontal tension
produced at the earth's surface to maintain equilibrium. The
derivatives are products of lateral varying macro-tectonic
effects and are indicative of the crustal tectofacies of
underlying rock units. (Tectofacies - lateral varying tectonic
effects within or across a lithofacies or similar rock type.)

The principal axioms of tectonic analysis are:

1) the earth's crust is a physical boundary normal to the
mechanical forces of pressure/stress within. ‘

2) as a physical boundary, a condition of tangential equilibrium
within exists with the lateral vertical and horizontal stress
components of force at and across the boundary surface.

3) the surface plane viewed is of a semi-infinite elastic solid
consisting of an infinite series of vertical, parallel, and
adjacent cylindrical rock columns.

4) by empiric substitution and analogy some formula of rock
mechanics can be applied.

Isogradients.

The surface tension curve existing at the surface plane 1is
similar to the enveloping curve of Mohr, ie, t = (f) S

max normal’

transformed; function (f) = t / S (or strain effect)
max normal

and, equilibrium; 1 = C‘max / (f) S,» where 1 = unit

area at the boundary surface of the standard state, being the
shear modulus and a measure of the ability of the underlying
rock's cross-sectional area to resist shearing stresses produced
by axial loading o©f each rock column. An isogram resembling
this curve 1is produced from an empiric photo-coefficient using
isostatic treces and the shear stress logic of Mohr to determine
coefficients of normal tensile variance acting across vertical
planes of a semi-infinite elastic solid, the isotopic stress
model of the crustal block viewed is relative to the axial
unloading of the cylindrical columns within the area surveyed.
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Resultant Deformation

The first isogradient is a product of shear stress, ie, the
resulting component of induced tensile surface stress tangential
to or parallel to the plane on which it is acting. The axial
shear strain equivalent, is the deformation per unit area of
the ~cylinderical column where the length over which the
deformation occurs is at right angles to the direction of
deformation. This is the anistropic effect of pressure unloading
produced at the boundary plane surface of the orustal block,
(a surface boundary of a semi-infinite elastic solid). Anisotropy
produced in the rock columns is induced by changes in tangential
stress resulting in axial unloading of the tectonically stressed
lateral and adjacent vertical cylindrical rock columns relative
to the standard state of stress in the elastic solid.

Isogram #1, is the horizontal surface strain produced by Young's
Modulus Effect on reck columns. It is a visible tensile factor
relative to the Shear Modulus relief of the underlying tectonic
facies, (lateral varying tectonic effect of the rock columns),
and is an observable phenoména of visible fault/fracture jointing
systems. The isoaram produced is an empirical estimate of the
surface tension associated with wvisible fracture joint density
per unit of cross sectional area of each underlying rock column.
The isogradient, (an Axial Load Diagram of induced surface
pressure), is the incremental sum of the normal stress
differential produced and the relative standard stress component
within the crustal block normal or perpendicular to the plane
on which it is acting. The isogradient is the relative strain
or deformation per unit length in the direction of deformation,
and in the case of a semi-infinite elastic solid the deformation
induced is by a change of pressure only. This mu coefficient
of induced pressure resolves at the boundary surface with the
normal tensile stress components and is analogous to the sum
of the increments the steady stress and the wvariable
*pressure/stress* ratios that result from axial unloading and
shear coupling. The unloading strain is a summation of a primary
load into the oenter of each cylindrical rock column at a
relative equivalent of the standard or steady pressure/stress
state, ie, median stress for every rock cylinder.

In the vertical rock columns of the theoretical crustal block,
stress* is considered to be ‘an internal force/unit area when
the area approaches zero, and *pressure (the induced strain),
is reserved for an external normal force/unit of area at the
cross sections of the hypothetical cylinders. The pressure at
the boundary surface will equal the normal pressure/stress per
unit area in the rock cylinder at that point. The normal stress
for each cylinder will be equal to the sum of the increments
of the axial stress 1load applied and will vary according to
the deformation stress induced by axial stress unloading.

Isogram #1 is a three dimensional plane surface of the induced
shear coefficients produced by induced axial shear strain.



Tension/Shear Probability

The second isogradient is maximum at the point where the Mohr
Envelope breached the surface and is where shear tension
structures would occur as a result of a horizontal zone subjected
to a resultant shear couple. The probable surface trace of this
axis 1is a tectonic structure indicated by the lateral tectonic
effects and may be a structural conduit for mineralizers,
magmatic intrusions, orebodies, etc., depending on the geological
factors. Mineralization transcends from the floor of the crustal
block up into adjacent zones of maximum tension across fracture
planes and voids created by tectonic shear couple tension.

Isogram #2, the relative probability isogradient, is a two
dimensional plan of the 1lateral probability a tension shear
fault occured across the vertical planes of a shear couple zone
in the crustal area. They are surface zones of maximum percentile
probability where a differential of shear stresses indicate
a minimal resistance to tangential shearing forces acting on
the vertical planes of the crustal block examined.

The Shear Couple produced by the deforming stresses creates
tension shear structures within the 2zone that range from 100%
lateral tensile stress to 0% at either axis. Where rupture occurs
stress is relieved by faulting, the resultant increased lateral
stress load induces increased vertical pressure and lower lateral
stress on one side of the fault and decreased vertical pressure
and higher lateral stress on the other side.

The Shear Couple Zone evolves with the basal tectonic forces
that construct the crustal block and are therefore available
as conduits for magmatic solutions and emenations that mineralize
and the resultant tectonic deformation creates the impounding
structural traps that host ore zones. The Shear Couple Zone
is the prime target area for mineral expioration. The structure

of most in situ orebodies originate with these tectonic forces
that breach the crustal block. :

A tectonic anomaly is created when the boundary surface of
the elastic model of the crustal surface exceeds anisotropic
equilibrium with the induced deformation stress. The result
is a breached pressure/stress dome wich forms pressure ridges
and focuses on an enclave of the relieved stress axis., This
induced surface zone of isostatic recovery to crustal equilibrium
will cover a much wider area surrounding the originating
disturbanoce creating fracture patterns of apparent linear joint
systems of variable density per unit area.

Tectonic analysis of isostatic fault/fracture traces is a primary
structural tool of the exploration geologist and geophysicist,
and a useful photogeophysical survey to determine correlating
reconnaissance and geochemical results from field and/or other
airborne methods to reduce the area and therefore the cost of
intensive and more expensive ground follow up.
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CERTIFICATION

1. I Douglas A. Chapman, certify that I have practised the

art of photogeological interpretation fof mineral

exploration for more than 5 vyears.

I received a Technical Diploma in 1949 from the Vancouver

2.
Technical School.

3. From 1950 to 1955 I was engaged in mapping and surveys
using both ground and airborne methods; first, with the
Canadian Government and, secondly, with Photographic
Surveys (Western) Ltd. in Vancouver.

4. From 1955 to 1959 I was engaged by Blanchet and Associates

Lred. in Calgary, Alberta, where I practised interpretation

and compilation of fracture patterns for structural studies;

' studies related to oil exploration.

5. From 1961 to 1964 I was engaged by Chapman, Wood and
Griswold Ltd. and assisted Mr. Blanchet in the formation
of their air photo department as well as carrying out

studies relating to tectonics and their association to

mineral deposits.
6. In 1965 I formed D.A. Chapman & Associates Ltd. to provide
air photo interpretation for mining exploration and,
primarily, exploration reports to assist consulting
engineers in planning field programmes.

7. In 1978 I formed J.C. Explorations to provide similar

services as D.A. Chapman & Associates Ltd.

Signed this day of , A.D. 198
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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 sustem estimate or count. The program-
me and it's treatment of that input has been changed on a number of
occasions based on incfeased knowledge of the phenomena and changing

- concepts from photogeological 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 simplest statements to
delineate the surface area where prospecting is most likely to be rewarded
with positive results.

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 pmspectingi 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



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 1s 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 bossible as 1s 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 reconnalissance 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 Iindicate the tangential surface shear plane dips to the north



and west and at Some point In dépth 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 Iinterrelate 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 indiecate a tensile stress across the
horizontal surface by the increased pressure iesidual 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 visuvalized 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 és a replacement zone controlled along the eastwest axial
strike of the folded limestones. Based on tectonic analysis and mapped
geclogy it Is probable that mineralization occurred aiong 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:

l. 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. économic 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



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 resuitant 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 surveus 1s essential for the accurate correlation of
all data.

Provided the extra costs are warranted, the tectonic survey can
pick up shearing and any significant minéralization related to subsurface
Intrusion to a detail or accuracy reguired by the client.

The cost of a survey covering approximately 150 claims would be

g &,000 F40
about $3,000.00 orMQO/claim. 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 & ASSOCIATES LTD.

3513 Ww. 31lst Avenue,
Vancouver 8, B.C.

Phone: 261-0445
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