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1. INTRODUCTION

Geologic information is collected at great expense and con-
siderable risk during exploration and development drilling programs
on orebodies. Cyprus Anvil has a computerized drill-hole data manage-
ment and display system which is designéed to store, retrieve and
graphically display this information. After drill-hole data has
been input to the computer and verified it is readily accessible
and not subject to further transcription or re—interpretatibn of

errors.

To facilitate computerization, the drill logs are recorded,

in the field, on standardized forhs. There are six page types used
for all logs. Care must be taken to record all of the informaticn
properly, otherwise the geologist will have to spend much additional
time on his logs and lengthy delays will result from having to run
computer piots of drili-hole profiles more than once. Small omissions
or errors made in the field may seem insignificant until they are |
multiplied many hﬁndreds of times Ey a number of people on a large

drill program.

These short notes are condensed from General System Notes pre-

pared by J. R. Marlon-Lambert (July, 1980).




2. ORILL-HOLE DATA FORMATS

The drill-hole data consist of a number of ﬁbservations taken
at intervals along the length of the drill-hole. The daté recorded
on the (pre-printed} field sheets are entered into the computer
s&Stem either from keypunched cards or via low-speed terminal input.
Each observation is entered as a separate data recqrd (one per key--
punched card or-one per low-speed terminal line image). The format
of the data card varies for each type of observation and each data
type is identified by a special character code which is punched in
the first column in a card or typed in the first column of a line

image. These codes and their associated data types are defined below:

CODE TYPE OF DATA
T header record for collar coordiﬁates and elevation
C . remarks
R down-hole survey data -- azimuth and inclination
in terms of the zenith angle measured in decimal
degrees
L lithologic data
S structure data
" P sample location data giving interval and sample
number
A assay data, type 1
M assay data as recorded for the Faro mine model

analysis {(used by the MINTEC open-pit mine
design programs)

H hand sample for research purposes, giving interval
and sample number




Note the appropriate code letter must appear in column 1 of

the field sheet for each data entry or else the information will

not be keypunched. This gives the geologist the flexibility of recording

supplementary information without it necessarily being displayed
on a dri]l-ﬁo1e plot. The data and format for each of the above
codes are described in detail in the following pages. Coding formats
and keypunching instructions are contained in Appenaix III of Marlon--

Lambert (1980).




3. PAGE CAMC1981-E-1 OF DIAMOND DRILL CORE LOGS

3.1 Drill-Hole ldentification and General Parameters

Information to be collected for each drill-hole starts with
the individual drill-hole indentification code and the collar co-
ordinates. Other useful subsidiary information is recorded as shown
on the fq110wing sample of a summary field sheet for the diamond
drill-hole. The summary field sheet for the diamond drill-hole should

be kept up to date as the hole progresses.

Dri]]—ho]é identification codes are composed of up to seven
(7) alphanumeric characters. Intermixed alphabetic letters, nuﬁ%ers
and even symbols may be used. The current Cyprus Anvil usage generally
reserves the first character for Department, the second for Project,
the next two characters for the year in which the hole was drilled,
another character to denote the deposit.and two more thafacters for
the number (in the year) of the-ho1e. An example from the Cirque
deposit dfi]]ing program in 1979 is: "EG79-C-14" (Exploration-Gataga
1979-Cirque-Hoie No; 14). Any 1981 Feasibility and Development holes
could be labelled "FG81-C-02". This drill-hole identification is
used for all data coilected from.this hole and is recorded on every

page of the drill log. Codes for all 1981 projects are lTisted in

Appendix IV.




Hole Number:
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4. PAGE CAMC1§81-E-2 OF LOGS: LOCATION, SURVEYS, COMMENTS

4.1 Type "T" Data (Drill-Hole Header Data)

This data record is the dri]]-ﬁo]e header and must always be
the first computer record of the set of data for a drill-hole. The
record contains the drill-hole identifier, collar elevation, collar
coordinates and the system of measurement (feet or meters). The
data format is as follows:

col 1 | -- card code -- "T"

col 2-8 -- drill-hole identifier of 1-7 alphanumeric charac-

ters (see page 3). All other data for this

drill-hole must have this identifier or they
will be rejected.

col 10-16 -~ collar elevation

col 17-24 -- collar northing coordinate

col 25-32 -- collar easting coordinate

col 34-39 -- units of measuremehtAfor the depths and co

ordinates. FEET or METERS If field blank meters
are assumed

col 41-42 -~ R.F.E. - referénce fabric element - for symmetry
determination, e.g. S1, S2.

NOTE: Col 10-16, 17-24, 25-32 and 41-42 must be entered.
If not available, dummy values should be input. e.g. zeros

When the data are entered all alphanumeric field are left justi-
fied in their fields while the numeric fields (elevation and
coordinates) are right justified with the decimal implied at
the end of the field if it is not entered with the data.
The field sheet used to record drill-hole header ("T*) data
also contains down-hole survey ("R") data and geologists' comments
("C" data). An example of this multi-purpose form follows the section

describing type "C" data.
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4.2 Type "R" Data (Down-Hole Survey Data)

"This record is used to enter survey data measured at intervals
down the drill-hole. The survey data (Figure 4.3) consist of the
borehole azimuth, relative to true North; and the borehole inclination

entered as a zenith angle defined as follows:

0 vertically upwards

90 horizontal

180 vertically downwards'
A1l angles are measured in decimal degrees.
Note: At least one survey record must be present in the set of data
Tor a borehole giving the azimuth and inclination at the collar.
(Unless the hole is inclined, these are normally 0 and 180 degrees,
respectively). The collar azimuth of vertical holes should be assigned
the same value as the first supvey, otherwise the computer will assume
the hole js headed towards 000~.

Entries of "R" data are made in the following format (see example

on page II):
col 1 -~ card code -- "R"’
col 2-8 -- drill-hole identifier; this must be the same as

on the type "T" header record

col 10-14-- depth at which the measurement was made and is
entered as an integer in units of 0.1 feet or meters
j.e. 02500 -- 250.0

col 15-20-- to-depth; not used

col 22-26-- the drill-hole inclination measured at the depth
and entered as a zenith angle as defined above. .
The angle is in terms of decimal degrees and must
be entered with the decimal point to the nearest
0.1 degrees. (See Figure 4.3)

col 28-32-- the drill-hole azimuth measured at the depth. This
angle is measured clockwise from true north. The
angle is measured in decimal degrees and is entered
the same as the incliination. '

col 35-56-- optional comment field




SECTION VIEW

Down - hole
depth

Surveyed position

Zenith angle

AV .

Drill - hole inclination
ot surveyed position
{tangent to core axis)

Drill - hole direction

Drill - hole direction
at surveyed position

PLAN VIEW A-A

Figure 4-3 DEFINITION OF DOWN - HOLE SURVEY ANGLES




4.4 Type "C" Data (Comments)

This record is used to store comments about the drill-hole.
The format of the record is as follows:
col 1 -- card code -- "C"

col 2-8 -- drill-hole identifier; this must be the same
as the type "T" header record.

col 10-51 -- comment text field. This may contain any ex-
. planatory notes the geologist cares to add to
to the quantitative data.
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5. PAGE CAMC1981-E-3 OF LOGS: LITHOLOGY

5.1 Type “L" Data (Lithology Data)

This type of page is used to enter the sequence of lithologic

units observed over the length. of the drill-hole. The format of

the record is as follows:

col

col

col

col

col

col

col

col

1

2-8

10-14

16-20 -

22-24

26-28

30-34

35

-

]

card code -- “L" (must accompany any data to be
key-punched)-

drill-hole identifier; this must be the same as
on the type "T" header record

beginning 'From' depth of the lithologic unit.

The depth is entered in units of 0.1 feet or 0.1
meters as an integer number; i.e. 1500 is 150.0
Where 'From' is not entered it is assumed to be
the same as the 'To' of the preceding "L" entry.

ending 'To' depth of the lithologic unit. This
depth is entered in the same manner as the begin-
ning depth

recovery in metres (feet) giving length of core
actually in core box. If left blank, value is set
at -0.5 to indicate not measured. :

Number of lithologic entry, for organization and
retrieval use. This has always been an integer
sequence number, in increasing order from the
unit directly beneath the collar, beginning with
001 '

]itho]ogic unit. These units are assigned by the
project geologist to cover all rock types expected
to be encountered :

verbal description of unit, not keypunched. Extra
modifiers of lithologic units can be inserted
at the beginning of this space.
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5.1.1 Lithologic Units for the Gataga Area

The lithologic unit is designated by a five character code:

char 1,2 -- alphabetic (A-Z), denoting AGE {e.g. D = Devonian),
GROUP or FORMATION (e.g. G = Gunsteel)

char 3,4 -4-a1phabetic (A-Z) denoting rock type or member (e.g.
PH = phyllite, hanging wall

char 5 -- alphabetic (A-Z) or blank denoting modifier {e.g.
' B = barite nodules)

- any additional modifiers are not coded but can be placed
in the Description space for visual access.

" Details of lithologic units including OVERBURDEN and- FAULTS are given

in the lithostratigraphic column used for the Gataga District (Appendix

I1).
5.1.2 Lithologic Units for the Anvil Area

The 1ithologic unit is designated by a five character code:
“char 1;2 -- alphanumeric denoting AGE or FORMATION
char 3 -~ alphabetic (A-Z) denoting member

char 4,5 -- alphanumeric (A-Z) denoting modifiers, left justified
and in decreasing order of importance.

e.g. 141 |Al4]5]

Details of lithologic units are given in the 1ifhostratigraphic column

used for the Anvil District (Appendix III).

5.1.3 Lithologic Units for New Projects

Manager(s) of new projects will be responsible for designating
lithologic units for their areas, using a left-justified 1 to 5 cha-
racter code. Page CAMC1981-E-3A is used because it allows more room
for description. Structural observations can be included with the
1ithologic descriptions. It is still compatible with the computer
system but need not be computerized in the early stages of projects

that may not be successful. Examples of pages 3 and 3A follow.
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6. PAGE CAMC1981-E-4 OF LOGS: STRUCTURE

6.1 Type "S" Data Sheet (Geological Structure Data)

This field sheet is used to record structural observations
from the drill-core. As these are structural data, the observatibns
are assumed to be at discrete'points down the drili-hoie. The depth
of observation is always taken to be the “to-depth". The data that
L may be observed maj include: structural features; symhetry data;

orientation of S] and/or Sz,planes with respect to the éore axis.

The format of the data card is as follows:

col 1 -- card code -- "S§"

col 2-8 -- drill-hole identifier which must be the same as
used on the header card (type "T") for this drill-
hole

col 10-14 -- from-depth of the observation. This depth is not
required but if present is recorded to the nearest
0.1 foot with the decimal point assumed between
columns 13 and 14 '

col 16-20 -- to-depth of the observation. This depth must be
present and is taken as the depth at which the
observation was made. The depth is recorded in
units of 0.) feet with the decimal point assumed
between columns 19 and 20.

col 22-24 -- this field has been traditionally used to insert
descriptive information about structural features
in the early learning stages of a project. It
is often left blank and is not plotted. Any 3
alphanumeric descriptors can be used. Examples
that have been used inciude: PS2, pervasive S52;
€S2, crenulation S2; IND, indeterminate symmetry;
DD, fold axis is down-dip; F2, phase 2 fold; FO,
sedimentary fold. As we progress, some of these
features “graduate" to the symmetry code in column
26, For example, IND includes DD, PS2 which are
now referred to D and P respectively in column
26. IND also includes R, H, D of column 26.




-16-

col 26 -~ gymmetry code. The allowable symmetry codes are:

SMZES3PRHD. These are described in Chapter6.2.
This field is left blank at a given depth if the
next symmetry code down the column applies to

the given depth (see example on the following

page).

col 28-32 -- observation for the S0 plane as follows:

col 28-29 angle to the core axis (0-90)
col 30-32 dip-direction (0-360) with respect to
5, using the right hand rule (see Fig. 6.3.1).

col 34-38 -- observation for the 31 plane as follows:

col 34-35 angle to the core axis (0-90) -
col 36-38 dip-direction (0-360). Where S, is the
reference fabric element the azimuth is 1nserted
once at the top of the field sheet or where the
azimuth changes. Where S, is the reference fabric
element, the dip-directign of S, is measured using
the right-hand rule with respec% to 52, which

is the reference fabric element. :

col 40-44 -- observation for the‘S2 plane as follows:

col 40-41 angle to the core axis (0-90)

col 42-44 dip-direction (0-360). Where S, is the
reference fabric element the azimuth is %nserted
once at the top of the field sheet or where the

azimuth changes.

- An example of the field sheet used to record structura] observations

is contained on the following page.
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6.2 Symmetry Codes

We have arbitrarily divided structural observations into two

types:

6.2.1 Zone Observations

6.2.2 Point Observations

Zone observations refer to the region Qithin‘the core sequence (example
- a zone.of 'S - symmetry) above the plotted symbol and below the
previous symbol in column 26. The zone ends at the mid-point of the
symbol. Point observations are for single locations (example - measure-

ment of S1 and 82 relative to the core axis) at the plotted symbol.

6.2.1 Zone Observations:

The different symbols (and observations) under this heading are:

S, Z, M, P, R, H, D.

(1) S and Z refer to zones of S or Z-symmetry.

(2) M refers to a zone of mixed symmetry. Typical examples
inciude large hinge zones or short, steep limbs. Use
of this symbol allows for uncertainty in locating symmetry
changes over large zones.

(3) P is a specific term referring to a pervasive fabric eiement
such as pressure-solution striping or pervasive schisto- '
sity such that symmetry cannot be determined. Three cri-
teria should be used to recognize this:

(a) It is present in more than one rock type.
{b) Microlithon structures are not visible.
. (¢) 1deally there should be a transition from a

crenulation cleavage to a closely spaced crenu-
lation cleavage to a pervasive schistosity.
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R is a more general term (like garbage term) for regions
without microlithon textures which cannot be definitely
related to pervasive textures. It would include regions

of transposed S, or S_. Similarly, it would include regions
where rocks do Aot cofitain ‘microlithon textures (like

Anvil massive 50 or 5C or totally re-crystallized 5A,

3E, etc.). In the Gataga District, R is used where 5

and S. cannot be distinguished, hence appear to be pgra11e1.
In su*mary, R is intended to be used for rock-type con-
trolled, fabric domains where criteria for P have not

been met and symmetry cannot be determined.

H refers to a zone which has the reference fabric element
perpendicular or parallel to the core axis so that symmetry
cannot be determined. The symbol H was originally chosen

for the Anvil District where S, is horizontal and drill-hole
vertical. Two other cases of tﬂis problem occurred on

the E1f where a vertical drill-hole intersected vertical

S] and a nearly horizontal drill-hole intersected vertical

S

1

D refers to a zone in which the dip azimuth of the reference
fabric element is perpendicular to that of the other fabric
element(s) because the core axis is (1) oriented down

the plunge of a fold or (2) oriented with an azimuth close
to the strike of the reference fabric element.
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6.2.2 Point Observations:
The different point observations are:

E and 3

F 0/1/2/3/4/5....

S 0/1/2/3/4/5. ...

Faults
The symbols E and 3 are used for actually observed fold closures
in the style indicated by the shape of the symbols. The E and 3 symbols
also have the function of zone observations and indicate a reversal
of symmetry: for E the zone above the symbol has implied S-symmetry
and the zone below has Z-symmetry; for 3 the overlying zone has implied

Z-symmetry and the underlying zone has S-symmetry.

F 0/1/2/3/4/5...n is the point observation of a fold related
to the appropriate deformation D 0/1/2/3/4/5...n. F 0/1/2/3/4/5...
is recorded in the Feature column. Regions for this observation may
be specified in the Description column by listing a footage range
for the fold pattern. This observation is intended only for locally

observed fold patterns. Measurements of these.folds may be recorded
by measuring:

" (1) Angle between dip directions for the axial plane of the
fold and the reference fabric element.

(2) Angle of observed fold axis with the core axis.

(3) In the case of sedimentary folds, F,, the direction of
overturning of the fold when way-up is known.
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S 0/1/2/3/4/5 is a point obﬁervation of the orientation of
a particular planar element. In most cases in Oy and Vangorda deposits
this observation will be the 52 foliation. In the Gataga District
Sg (bedding) and S, (cleavage) are measured. Measurements of Si,

S S5 structures must presently be handled in the same manner as

4!
above for the F 0/1/2/3/4/5 fold elements.

Point observations are at the locations indicated by the tic

mark on the plotted structure log.

Faults are recorded in the lithology log, as indicated in the
Appendices. Particular attention should be paid to fault attitudes.
These attitudes should be recorded in the structure log in the

"Description" column relative to the reference fabric element.
Examples

Examples of the computer printouts for the SO and S] plénes
at 1:1000 scale are on the following pages. P]ease'note that
this is .probably the maximum density of data that can be plotted
legibly. Additional readings can be recorded and then selectively
plotted by recording 8 instead of thé "S" code in column 1.

The ideal distance between "S" coded readings at 1:1000 is about

3 meters. The % data could be later retrieved for plots at ex-

panded scales.




 JHEGTBC-06 -- 50 DEGREE PROFILE
' (VIEW AZIMUTH = 320 DEGREES)

’ ELEV. 1635 370833 E, 6375536 N ,
' DDH - METRES
0.0 ELEVATIONS
- ' BENCH
] + 1600 m.
o > S, (Doshed) 8 Sx- (Salid)
_— - o o .
- 9 . from page 18
S =] " (page 5 of 8 in drill log)
- = = reworked to 198! format.
N . | .
100 NEW
OLD
' ISO.B_HETRES

6.2.3 Sample computer plot of So at 1:1000, 1980 (old)
format. Top 1/2 Sx & Sx., in 98I format, data
listed on page I7.

PLOTD, 1000, 0%0,, B

PLOTS FINISHED

CYPRUS ANVIL MINING CORPORATION
PROGRAM DDH PLT OI/31/80 10:58:4d



DOH:EG78CU6
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ODH- METERS
0.0 —

1635

100 -

—

L

190.8 METERS

- 6.2.4
on page 17.

-23-

_- 50 DEGREE PROFILE

( VIEW RZIMUTH = 320 DEGREES )
370833 E s 6375536 N
ELEVATIONS
BENCH
/. + 1800 M.
/:
/
/—
{«s
74
z /(
5
R
s A,
2 V./
N OLD
R
s
£ 44
H
\
A
r" 0
7 s
LA,
37 4@!:?
e
s
5%

Sample computer plot of S, at 1:1000, some data listed
1980 forma

CYPRUS ANYIL MINING CORPORATION
PROGRAM OOHPLT 0ls31/80 10:58:4]
PLOTB.1000.050..8
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6.3 Structural Synthesis (or antithesis)

Structural synthesis is based on the determination of (1) dip

Tine azimuths and their use in defining (2) symmetry: the relation-

ship between the reference fabric element and other fabric elements

in the structural section.

6.3.1 Dip Line Azimuths and the Right Hand Rule

The dip line azimuth is the azimuth of the direction of maximum
dip of a fabric element. It is determined locally for each drill
area. Surface observations of fabric elements are averaged to provide
a mean strike and dip for the reference fabric element in the drill
area. Orientation of other fabfic elements in drill core is determined
with respect to the reference fabric g]ement, assuming a constant
dip direction for that element. The following method is new in 1981

and replaces the previous method explained in Appendix [.
Step 1

The first step involves recognition of the fabric elements,

something that can_on]y be done with some field experience.




Step 2

The second step involves removing the core from the core box
and orienting it in the original position before it was drilled.
To do this the core is held in approximately the position of the

drill-hole, making sure it is right-side up.

Step 3

The lowest points on the planes representing the fabric elements
are identified and marked on the sides of the core, then projected
to the top end of the core where the angular distance can be measured
(Figure 6.3.1). ' |

Step 4

The angular distance from the lowest point on the plane of
the reference fabric element Eg'the lowest point-on the plane of
other fabric element -is measured in a clockwise direction looking
in the direction of drilling. This is easily remembered using the
~ RIGHT HAND RULE in'which the right hand is held with the thumb pointing
in the drilling direction, par;l1e1 to the axis of the core and the
fingers of the right hand are graspiné the core (Figure 6.3.1).
The direction in which the fingers point is the direction of measure-
ment of the angular distance from the reference low point to.the
other low point. This.angular distance can be measured on the back

end of the core using a protractor. Grasping the core with the left
hand, with thumb pointing up the hole, allows fingeré to point in
the same direction, giving identical results.
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HIGHEST\ POINT ON PLANE

REFERENCE FABRIC
(Sx)  ELEMENT

LOWEST POINT ON

LOWEST POINT ON Sx-j

FIGURE 6.3.1 DIP - LINE AZIMUTHS &
RIGHT HAND RULE
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6.3.1.1 Example 1 {(Cirque): -

Only one main phase of folding has been observed in the vicinity

of the Cirque. S, (axial planar cleavage) is relatively constant

1
within the immediate vicinity of the deposit; SI strikes at about
1200, dips southwest at about 50° to 80°. In all of the structural
gyntheses for the Cirque drill holes, S1 js therefore assigned a dip
azimuth of 210°. S, is recorded as the R.F.E. in the top right corner
of page CAMC1981-E-2, and dip azimuth of S] is recorded once at the
top of each page CAMC1981-E-4 in columns 36-38 (see examp]é, page

18).

I? figure 6.3.1.1 on the following page, the core on the left
is illustrated as lying in the cére_box. On the right the core has
been picked up and placed in the drilling position as determined by
Sperry Sun or gyro tests; the core has been rotated about its axis
so that S1 dips SW. This'helps to visualize the structure, although
it is not necessary just for measuring S] and SO‘

The fabric eleménts are measured with respect to only the core
and each other. Using a protractor or contact goniometer the maximum

angle of S1 to the core axis is measured to be 50°. The maximum angle

of SO (bedding) is 80°. It is also noted that with respect to the
core axis, S0 dips opposite to S]. Another way to express this is

that the lowest point on S0 is 180° away from the Towest point on S1.
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Thus the direction of S0 is recorded as 180° on the field sheet and
ST as 210° even though with reference to the horizontal both have the
same dip azimuth, 210°. The direction of the reference fabric element

S] has already been entered at the top of the field sheet as 210°.

The measurements taken of the fabric elements in this examplé

are recorded on the structural log field sheet as follows:

S

s

(core splits along S, )

3| From To F"'“:L"-‘ Dip Direct. | Dip Direct. | Dip Oirect Description
1|10 1418 z0{22  24|zei20 32| 34 38(40
Sl g B3l o Eldeoltgelsiolzihel [
B = _
FIGURE 6. 3.1.1 SW
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6.3.1.2 Example 2 (Cirque):

The above example is one in which S0 and S] have the same strike
and the drill core intersects the strata at an azimuth which is at
right angles to this strike. If S0 and S] have different strikes
(plunging folds) or if the drill hole intersects the strata at an
azimuth oblique to the strike {(very common at Cirque), then the deter-
mination of dip line azimuths becomes more complex. The following
example is -a relatively simple one with drill core vertical. There
are three steps of measuréement: .

: L SW so* NE
FlGURE 6. 3- Ii 20 ’ / i ’
: , |  MEASURE THE _
So MAXIMUM ANGLE  F&%
. OF S; WITH
\ RESPECT TO THE
S ' - CORE AXIS 4 Z
1
el -
: DIP line Ly
i azimuths i
I
|
' . 2. MEASURE THE 4‘
1
i _ MAXIMUM ANGLE |
OF So WITH R
' . \ ]
. — S RESPECT TO THE | A~
i T Z
TS CORE AXIS \%
<
: JAN
3 USING THE RIGHT - HAND b
RULE, MEASURE THE ANGLE
IN PLAN BETWEEN THE DIP -

LINE AZIMUTH OF S, AND
THE DIP - LINE AZIMUTH OF
So: 170° CLOCKWISE

2
=
o
@
S
S
)

The results of these measurements would be recorded as follows:

- s S S 5 R .

3| From To Feature| 2| o Ditect. | Dip Direct. | Dip Oirect Description
|0 14(i8 201 22 24{ 28|20 321 34 38140 44

Sty kL2008 0 (B 007501600200 ) 1

In this example it is critical to know that the core is right-side
up, otherwise the S0 direction could be 190°.
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6.3.1.3 Example 3 (Cirque)

In this example, poker chip shale, the core happens to break

If S0 and S] Rave the same dip azimuth but different angle

/

' %
FIGURE 6.3.1.3

along SO'
of dip:

D

So+Si
Same
Dip _
Azimuth L .

This would be recorded as:

é From To Featurel 21 1o g?rm. Dip scﬁrm. Dip sDzirecf Description.
10 1418 20| 22 24|28|28 . 32] 34 38140 a4
Sk ﬂﬂOh'il 216,0]0:01013,912, 1,01 \ | |}




S
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6.3.1.4 Example 4 (Anvil District)

The same procedures as above are followed, except that 52 is
the reference fabric element and ST plays the role that SO diq in
Gafaga. S0 and S] are mainly transposed or were originally very close
to 52. SO is mainly preserved as microlithon structure {rock material
between cleavage planes that is folded or kinked) in the plane of S].
The microlithon ﬁtructure and S].are folded andAkiﬁked with axial plane

SZ has a very gen;le dip towards an'azihuth_of‘185°‘but in about

9
30% of the area dips gently north. Therefore symmetry js often difficult

to determine.

The following figure shows a case in which there are two possible
orientations of the core. This is because there is a high angle between
the sub-horizontal reference fabric element (SZ) and the near-vertical
drill core axis. Both 51 and 52 dib toward.lssq no matter how the core

is oriented.

FIGURE 6.3.1.4

Sheet dip
of S|

Shest dip of S

“Z" POSSIBILITY | "s" POSSIBILITY
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B.V.H. from previous experience and looking at core above thinks

the structure is Z. The dip azimuths of S] and 52 are opposite (180°).

This would therefore be recorded as:

. 3 s 5 e
3| From To | Feature|2] o) oivect. | oip Direct. | Oip Oirect Description
1] 14]18 20| 22 24| 26|20 32134 38l 40 &4
sl Bl Jeeid Bl )8elnse gi011:85
and plotted as:
Z "S" possibility side

"Z" possibility side

Both options must be plotted because the R.F.E. dips nearly hori

. zontally no matter how the core is oriented.

But Z plotted beside

the ticks reminds B.V.H. what he thought was the solution in the field.
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6.3.2 Symmetry Determination

In the Gataga District the convention for determining symmetry
of folds is to look northerly at the structure. Thus on page 1 of

the Cirque drill log:
A1l symmetry determinations looking:

NW with . 1 - dipping

SW with dip azimuth 210° -
Most fold structures in-the“Gataga'Diétrict are first phase, tight
to 1soc11nal;:inc]ined”toiovgrturned, verging to the Northeast, so

that the standard fold pattern is:

SW CIRQUE DRILL AREA : "NE

ELF DRILL AREA |
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In the Anvil District the deposits are mainly on the "Z" limb of
a large-scale first-phase anticline. F2 has had the effect of per-
vasively flattening the first-phase structures, with 52 being close

1n_orientation to S0 and 51. The generalized fold pattern (for ex-

planation see D.S.J.) looking WHW is:

SSW £ta NNE
oY % T
FARO ,{",’,é"-’//,
K] L ',:,_-i GRUM S
A Y,
~ s,
So
51/ -
' Fg and F, not shown




0 6.3.2.1

Examples of Symmetries in core:

Fabric Elements

"Z" Symmetry

"S" Symmetry

Ox_1 >Ox with

minor folds

Same dip azimuth dir.

O

SwW NE

ex_ | >ex

Same dip azimuth dir.

Ox.1 = Ox
Opposite dip azimuth
directions

Oy . <O

Same dip azimuth dir.




Fabric Elements

- Symmetry Examples

Symmetry Examples

minor foids in

SX—!

n EII

SW NE

NE

minor folds in

Sy -

.| Transposed ; ~;j

So + S

Sx, Sx-u

S not visible Sonot visible

Dip azimuth direction
Sx L dip azimuth
direction Sy _




-37-

6.3.2.2 Example of Structural Synthesis:

Zone of pervasive foliation such
that symmetry cannot be determined

DDH £x4ame< g Cyprus Anvil Mining Corp. Page of
2 8 Structural Log oae /280 Logged 8y LE2
. 3 s 3 "
I| From To Featurel 2| 0 pivect. | Dip Olrect. | 0ip Direct - Description
E L] 1418 200 22 24| 2¢|20 32| 34 38140 44 )
S L1 " paolel seist oy bt by bl
Sl Bl 20 5208 A I B
SLy 1 ;»:J_ 3l s21s) | o Loty
SJ_IL'?":; l_f"i":_‘? i . N T T I I
slll-%lLflo?LlsL L1 { 11 Ll
5L11§??1L‘95¢_?1|M1 vt e bt
rLIL;’EL% LL":"“{? y 22y Ty g vy by by
S_LlL?;_:"l[Jo?'Llp c b bt by
S M i MR U4 (W -1 T SR IS AR S A
Sl Bl yneola) (si20R V0 b
IR .2 ST A o s HERENENEE NN
o
SSW NNE
S Imptied E was not observed
‘-a- ]
Z );/ Implied 3 was not observed
E {. Symbol E impiies “S" above and "2" below
I
z = i
implied 3 was not observed
S Mixed zone of “S" & "Z" symmetry implies
5. large hinge zone
M
rd

<. Massive rock type records only .S, foliation
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7. PAGE CAMC1981-E-5 OF LOGS: ASSAY SAMPLES

7.1

Type "P" Data Card - Assay Log (Sample Location)

" This data card is used to record the depth and sample number

of specimens from the drill core that have been taken for assay.

' The sample is always taken over an interval denoted by the from-depth

and the to-depth; however, for processing a point depth equal to

- the ‘mid-point of the 1nterva1 is used. The format of the data card

is shown below:

col

col

col

col

col

col

col

1

10-14

16-20

22-26

28-30

32-34

36-40

card code "P"

drill-hole identifier which must be the same
as used on the header card (type "T"} for this
drill-hole

from depth. This depth is recorded in units of
0.1 feet (or meters) with the decimal point assumed
between columns 13 and 14.

to-depth. This depth is recorded in units of

0.1 feet (or meters) with the decimal point assumed
between columns 19 and 20.

Both the from-depth and the to-depth must be
present. The actual location of the sample 1is

taken to be at the midpoint of the sampie interval.

sample number of the specimen sent for assaying.
The assay results are recorded on a separate
data card. The.sample number is an integer value
only. Steps have been taken to assure unique
numbers for each property {see J.G.S.).

Sample interval (i.e. difference between FROM

and TO depths). This is recorded in units of

0.1 meters {or feet) with the decimal point assumed
between coiumns 29 and 30

recovered length of sample. This is recorded
in units of 0.1 meters or feet with the decimal
point assumed between columns 33 and 34.

lTithostratigraphic code of the sample material
(see chapter 5; appendices [I, III).
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8. PAGE CAMC1981-E-6 OF LOGS: RESEARCH SAMPLES

8.1 Type "H" Data Card-Research Sample Field Sheet

The sixth page of the drill logs is optional. [t is used to
record samples taken for research purposes: thin sections, palaeon-
-tology, etc. A suggested format, which allows computerization, is

given below. H is suggested as the code.

8.2 Sample of Page CAMC1981-E-6

DDH e oo Cyprus Anvil Mining Corp. Poge of
2 8 Research Samples. oate:—__ sompied By:

3| From To No. | Unit _ Purpose
| |10 14118 20| 22 24128 LR

N T W Y Y O . W Y O D O W

- }.:L_:

I 5 | A 411

I 3 R I 2 S R

L F [ - F- L.l I R

T Ui B 1 L1

R % SR L Lol

CAMC 198 -E -6 -

8.3 Research Sample Logs

On the following two pages are examples of Research Sample
and Thin Section logs that should be started for each sample while
in the field. Later these pages will be collated into a registry

of research orientated samples.
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lRESEARCI—ISAMPLEIEX}

PROJECT: _ | UNIT:
STATICN: : ROCK NAME:
DDH: ' ' DEPTH:

HAND SAMPLE:

THIN SECTION:

PQLISHED SECTION:
POLISHED THIN SECTION:

FOSSIL:

CAMC1981-E-7"
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THIN SBCTION LOG

PROJECT: _

STATION: DESCRIBED BY:
LDH: | DEPTH : DATE:
UNIT: ' '

ROCK NAME:

HAND SAMPIE:

EST. POINT CT.

CAMC1981-E-8
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APPENDIX I

GRANDFATHERED METHOD OF MEASURING STRUCTURAL ELEMENTS IN DRILL CORE

Prior to 1981, structural fabric elements were measured in core
on an absolute rather than relative basis and the directions recorded

in the structural log were all best attempts at true azimuths.

The attitudes of the reference fabric element (Sx)_and related
fabric elements (Sx-l) in core were determined by first orienting
the core so that the axis of the core was in the direction it was
drilled and Sx dipped to the Southwest. Then the maximum dip qng]e

of SX and S with respect to the core axis were measured. Finally

x~1
the dip direction of Sx-] was measured as an azimuth with respect

to the plane of the horizontal.

The following four examples have the same fabric element geo-
metries as the examples in the text so that the different methods

of treating the same data can be compared.
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Grandfathered Example 1 (Cirque)

Refer to Example 1 in the text. Before 1981, S] (axial planar
cleavage) was thought to strike at'abbut 140°, and dip southwest at
about 50°. 'In all of the structural syntheses for‘the-Cirque dri]]
holes, S] was therefore assigned é dip azimuth of 230°. _Before 1981,
correct orientation of the core as shown was cruciaj for measuring
Sg-

In the following figure the dip of S0 was exactly opposite to

that of S1 with respect to the core axis but in true space both had

a dip azimuth of approximately 230°.

( core splits along S,)
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In-the structural log these were recorded:

- S S Bedding So
: From To Feature{ 2 Dip Direct. | Dip Direct. |DIp Dirsct.
1110 14]\8 . 204 22 24{ 26128 32] 54 38140 44
St | 1 13610) | 1 IZl15@elZiiel a1 g£0|2i1,0
or

SU 3.0 4 |2 Sejed ot g8010,3,0

depending on how accurately the core was oriented when measured.

S, was plotted: So was plotted: | ~ and there was

no way of telling
which was correct
without referring
to the log.

1

Also, in sohe cases the person doing the logging thought that
in real space SO was dipping towards 050°. But when the computer
plotted the hole, 1t turned out that the 050° azimuth was impossible:

S, was actually d1pp1ng very shallowly to the southwest In this

0
instance the computer bombed out and plotted S0 as a dashed line

perpendicular to the drill hole.
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Grandmothered Example 2 (Cirque)

The above example was one in which S0 and S] had the same‘étrike
and the drill core intersected the strata at an azimuth which was
at right angles to the strike. If S0 and S] had different strikes
{plunging folds) or if the drill hole intersected the strata at an
azimuth oblique to the strike (very common at Cirque), then the deter-
mination of dip line azimuths was more complex. The following example
was a relatively simple one with drill core vertical. There were
three steps of measurements:

SW '( s0° NE
|  MEASURE THE l (]
So MAXIMUM ANGLE 22N
' OF S, WITH -
‘\ RESPECT TO THE
CORE AXIS z
S| ) \ é
~ Dip - line Ly g
: azimuths \
{ . A
' ?  MEASURE THE q‘
t
! MAXIMUM ANGLE %\
4 WITH (R
. S | OF So .
o e RESPECT TO THE ¢==;~“ 80
e S CORE AXIS f%
| ° 4
3 USING THE KNOWN SURFACE b Se
DIP AZIMUTH OF S, ORIENT
= THE CORE SUCH THAT S, DIPS
= TOWARD 210° ANO MEASURE
® THE APPROXIMATE TRUE OIP
S AZIMUTH OF Sq

The results of these measurements were logged as follows:

-» : '] S| . S 2 Bﬂddlng So
3{ From . To Feature{ 1 0ip Dicect. | Dip Direct. |Dip Direct.
1110 14418 20 22 24}26|28 32] 34 38la0 44
Sl v L az3elf) 1 1z1601200 | 16plo20

In this exampie it was critical that the core was right-side up or
SO would have been assigned a dip azimuth of 040°.
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Ancient Example 3 (Cirque)

If S, and S1 had the same dip azimuth but different angles

0
of dip:

TS
So+S)
Same
Dip
Azimuth

\Z,
\

<

This was recorded as:

- s S, S, Bedding Sg
3| From To Feature] ~1 1. Direct. | Dip Direct. |Dip Direct.
1110 14{18 208 22 244 28|28 : 32{ 34 38140 rY)
S| 12130191 | 4 Z{solz,30f |, 801230

Although this example was very different from example 1, the recorded

data and print-out in 1980 of examples 1 and 3 were indistinguishable.
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Great-Grandfathered Exampie 4 (Anvil District)

The same procedures as above were followed, except that S2
- was (and still is) the reference fabric element (R.F.E.) and S1 played
the role that S0 did in Gataga. S0 and S] are mainly transposed or
were originally very close to 52. S0 is mainly preserved as microlithon
structure (rock material between cleavage planes that is folded or
kinked) in the plane of SI' The microlithon structure and S] are
folded and kinked with axial plane S,. S, has a very gentle dip towards
an azimuth of 185° but in about 30% of the area dips gently north.

As in the text examples 6.3.1.4 the following figure shows two possible

symmetries.
Sheet dip
of ;-
Sheet dip of S, __S.z
“Z" POSSIBILITY - "s"™ POSSIBILITY

Note that because S, and S5, cut the core at a high angle; and the
" drill-hole dipped at about 759, the structural fabric elements S,

and S, dipped toward 185° no matter how the core was oriented.
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But B.V.H. from previous experience and looking at core above thought

the symmetry was Z. This was therefaore recorded as:

. ' s S, S, Bedding So
E From To Featurei > Dip- Direct. Dip Oirect. |Dip Direct.
[N L) - 14|18 20{22 2e|26{20 32{ 3¢ | " 38|ag . a4
5l 0 ($101010 Fi2iz|180l 8518101112151 1 | 11

For each of S] and S2 there were two possibie ways to plot the data:

S1 plot S2 plot

Both options were plotted because the R.F.E. dipped toward 185° no

)  matter how the core was oriented. But Z was plotted beside the ticks
to remind B.V.H. what he thought was the solution in the field.

Either way, without referring to the log it was unknown which S, went

with which 52.




Appendix II*

LITHOSTRATIGRAPRHIC COLUMN

. GATAGA AREA (XECHIKA TROUGH) April 1981
symol .t Caleur Lithology
RECENT
0B - undivided overburden
Ussc - s0il - C- horizon or scree
(:lBRG - River gravel
0By, - TN

LATE TERTIARY - Normal Faulting

| 935
- 915

-Tectonic breccia of lithology designated in first four spaces

Shear and gouge zone of 1ithology designated in first four spaces

CRETACEDUS to EARLY TERTIARY - Laramide Orogeny

I"1 {feature} - First phase Larsmide folds

S.I {feature) - First phase axial planar cleavage

TRIASSIC (TR}

TRee . lstlg-:ged) - Chert: frregularly ribbon bedded with large composite nodules, graphitic partings

TReg (mg::«” - Carbonate: limestone to dolostone, buff to 1ight grey weathering, with locally abumjlnnt Monotis
TRN. (stlg'::!d) - Merl: shaly limestone, thinly irregularly bedded with abundant M

TRSH (“3::“, - Shale: brown-grey to black, silty . .

WARNEFORD_FORMATION  (om,)

D"H'B . 920 - Shale: dark grey to black, gunsteel to rusty weathering, hard, graphitic, competent
. coring but phyllitic lenticular cleavage when weathered; common intraformational breccia
(DHH‘BI, and/or chert and quartz sand to pebble conglomerate lenses tm“x) on Fluke

’DGGR' DG_PH' °"‘uc

oM 948 - Shale: soft, black, rusty-brown weathering, leminated, slaty cleaved
DM 945 - Siltstone: light grey, speckled-westhering, soft, variably calcarecus, pyrita, diffusely laminated
<= *Conundrum Siltstone” an Eif, similar to DGSH and D(.‘.sF
D"VO 944 - Quartzarenite: black, 1ight grey weathering, siliceous, graphitic, laminated, could be ¥ l:)lll‘“,T
M 965 -~ - Conglomerate: chert granule to pebble, aisa breccis, varicoloured, black to Tight silvery-
grey weathering ’
™M 951 - Shale: dark brouﬁ-grey. rusty brown weathering, silty, dﬁtinctly laminated, -- “pinstriped Shale®
D"’HS 947 - Shale: dark brown, rusty brown westhering, indistinctly bedded, with lithic sandstone

and orange dolomitic siltstone interbeds

* Note: For chart correlating this with 1978, 1979, and 1980 legends
see separate memo "Conversion of "L" Data from 1980 to 1981 Formats”,
April 1981.
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GUNSTEEL FORMATION {DG,0B)

DGGS 910 - Shale: dark grey to black, silvery-grey weathering, laminated -- Undivided Gunsteel
DC‘TB 943 - Siltstone: 1ight to medivm grey, dolomitic, fine grained, homogeneous texture, commonly tectonic breccia
DGGR m - Shale: dark grey to black, rusty grey weathering, graphitic, competent, moderately hard,
with discontinous pyrite lasinse. 'DG‘PH' 1] D"’HB
Dipy - 920 - Shala: 1ight to medium grey, silvery grey weathering, soft, lenticular clesved, phyllitic, « 0Gp,
: TOM. t 0Gp .
DG, 946 - Siltstone: light to dark grey, speckled, veriably calcarecus, planar to irregularly

leminated, with phyllitic-graphitic lenticular cleavage « DGSF

DGy 934 - Porcellanite: dark grey to black, silvery grey westhering, ribbon bedded (<Scm}, with
graphitic shale partings and interbeds -- Hanging Wall Ribbon Chert = Ncr

DGy . 913 - Shale to porcellanite; dark grey, siivery grey weathering, distinct graphitic partings <3cm
. apart, commonly <1cm; laminated, comonly with siltstone laminge tDGTm.)-- Hanging
Wall Poker Chip Shale 12 DGPR; 'na"DGTF"D*PC
DGpg 908 - Shale to porcellanite: dark grey to black, stivery grey to rusty weathering, silty;
bedding thicker thancm, massive to laminated; with or without nodules of barite,
pyrite and calcite -- Pregnant Shale, r DHg,, 2 be,= O
' H PR
DG 942 - Pyriu:\’w‘l._, very fine-grained, very finely laminated, interiaminated with siliceous + calcareous
LB - -
. shale, in beds™~1~to.20cm thick -- Laminar-Banded Pyrite
‘—‘_‘—'—-
. msx . 944 - Siltstone: light to medium grey, laminated to bioturbated, dolomitic, siliceous common
intraformational breccia !Dﬁml and conglomerate ®Scc
06p 940 - Rhythaically interlaminated on a scale of about lcm: siliceous siltstone, fine-grained =
Jaminsted pyrite and black siliceous shaie ¢ blebby barite -- Distinctly Laminated ynit
DBP\, 916 - Pyrite: >80%, laminated, fine-grained '
DBay ’ 939 - Barite: white to grey, fine-grained, laminated, common shale partings
Dﬁv" 929 - Barite: medius to coarsely crystalline, common galena in strain shadows and irregular
_patches, in veins and sweats: = barite talus slope at Cirque and E1f showing
DBES 523 - Massive crystalline galena + sphalerite + calcite + barite + minor pyrite, generally
Jaminated, interbedded with Pregnant Shale on a scale of | to 10cm -- EVf showing and drill core
DBHS 925 - pyrite, sphalerite and galena: massive, medium to coarsely crystalline, minor barite
nasa 922 - Migh grade sphalerite, galens and pyrite with 20% < barite <60%: crudely laminated, crystalline
) . DBy 921 - Intraformational breccia of barite, often with siltstone fragaents, Tocally coarse
crystalline, with <403 irregular laminae and matrix of pyrite,
DBBS 918 - Barite with <40% pyrite and minor InS, PhS: finely crystalline, irregular to discontinucusly
, . interisminated; minor barite nodules
0y 912 - Shale to porcellanite: dark grey to black, silvery weathering, distinct graphitic partings
. <3cm apart, commonly lem, internally finely laminated. common siltstone laminae
1 --Footwall Poker Chip Shale = DPC'
- DGSF 543 - S1ltstone: light to dark grey, speckled, variably calcareous, planar to irregulariy
laainated, with phyllitic-graphitic lenticular cleavage partings = mSH' Dﬂw
) DGCF 956 . Porcellanite: dark grey to black, silvery-grey weathering, ribbon bedded (<Scm), with
graphitic shale interbeds and partings -- Footwall Ribbon Chert = DGUI
DGpr 920 - Shale: grey, gunsteel to rusty weathering, soft, phyllitic, Tenticular cleaved = DGy,

AKIE SHALE (DA)

DASL 9 - Shale: grey, grey weathering, silty, laminated and often distinctly bedded - undivided Axie Shale
\ N‘PC ' 364 - Shale: black, graphitic, poker chip partings, with common 1ight grey siltstone beds = DGT'F
: DAPR 933 - $hale: black, siliceous, massive coring, with common siltstone, pyrite 'Imn'nu,-u';wR

DACG 944 - Conglomerate: chert and siliceous siltstone fragments, could ¥ LDPx
! DASS 943 - S{1tstone: medium grey, dolomitic, laminated, includes intraformational breccias -

commonly at gradational to sharp contact between Devonian shale and Ss

——— g UNCUNTOrMity ee— cem——
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KWADACHA and PESIXA REEFS - Lower to Middle Devonian Limestone
D

kR 919 - Limestone: grey, thick, massive bedded, fossiliferous - stromatoporoid, coral, crinoid
debris with some fossils in growth position

PAUL RIVER FORMATION - Lower lLDP) Lo Middle HJPJ Devonian Shale

DPP . 9330 - porcellanite: ribbon bedded, with fossiliferous limestone breccia beds (East Cirque)
DPL 906 - Shale: black, with thin fossiliferous limestone turtidites, commonly with two-holed crinoids
LDPX 906 + S11tstone to breccia: thin to thick graded beds, clasts of chert, quartz sand and shale

chips, interbedded with black graptolitic shale -- E1f only, isclated outcrops, tould be 1 B"‘CG
'l.ll',t.J 919 - Quartzite: grey, dolomitic, some fossil debris, rhythamically interbedded with black graptolitic shale
LD?S 965 - Shale: black, graphitic, graptolitic, variably calcareous -- undivided Paul River Formation

SILURIAN SILTSTONE - (Ss }

SSH 940 - Siltstone: shaly, recessive, laminated
SSS . 940 - Si'lts_tom: 'I1ght'ur|ngc-nather'lng‘. dolomitic _
! SSO 940 - ?mdstbnc: quartzose, with coral and sponge Ifrlqnents; r.hytrm:. I;HS“V! graded beds,
nterbedded with black siltstone and shale
SSL 940 - Limestone: grey weathering, laminated, silty

! o — e UNCONTOrMItY awmes c—

ROAD RIVER GROUP (OSR; SR)

. SRI: 932 - Porcellanite (S51 }: streaky white-striped, ribbon bedded, with black calcareous graptelitic
, shale partings, §§u dolemitic siltstone {SR“J‘ and large |imestone concretions (SRCA)
. == Silurian Ribbon Chert ]
SRL 903 - Limestone: grey, rhythmic, flaggy to blocky bedded, calcisiltite and fine calcarenite
- . turbidites with graptolitic shale interbeds -- Silurian Limestone
o OSpc 987 - Shale: black, silvery-grey to black weathering, graptolitic, minor chert
nsm 963 - Quartzose sandstone turbidites with minor csrbonate fossil fragments and graptolitic shale interbeds
O5pp 905 - Limestone: rhythaically bedded turbidites and shale
. 0Spe 904 - Dolostone: arznge-weathering, 8ilty
05p¢ ' 933 - Porcellenite: black, ribbon bedded, with limestone concretions
05pp . 936 - Shale: black, buff to light grey weathering, graptolitic, commonly calcareous -- undivided
Road River
SKOXI FORMATION (Osx)
gy 9 - Dolostone: grey-buff laminated flaggy beds and intraformational breccia (0 XL Oeyr)
! . or interbedded graptolitic shale an¢ dolostone breccia with abundant corul§ Lnd éﬂnoids ((Js x)
or massive bedded fossiliferous dolostone -- Skoki Formation (DSKH)‘ K

MENZIE CREEK FORMATION (le -

Oyr 937 - Massive mafic to andesitic flows, locally amygdaloidal and phyllitic
Oyx 937 - Mixed volcanic and shale intraclast breccia and conglomerate

" Oyt 937 - fuff and breccia: orange-weethering, flattened, siliceous (Om) to highly calcareous wVTK)
% 937 - Gabbroic-textured mafic s5ill or flow

KECHIKA GROUP (EUK. DK)

OKU 902 - Limestone: yellowish weathering, §rey-brwn, nodular, argiliaceous
R EDKL 902 - Limestone: distinctiy bedded, grey, phyllitic, nodular, argillaceous
2 CAMBRIAN {LE, ME)
ME R 902 - Limestone: grey, aphanitic with tiny tribolites -- Middle Cambrian Reefs
T L {striped)
LEAQ 928 - Rhythmically interbedded orange-weathering dolostone and quartzarenite with Skolithos -- Atan Group

LEpe 328 Shale: siliceous, silty, laminated -- Atan Group
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MOD!F1ERS
homotaxial to
14thology identical to, but stratigraphic position different from
Calcite nodules
Barite nodules
Chert nodules

Polomitic

Higﬁly foliated - when alone ‘deﬂotes FAULT shear zone
Carbonaceous or graphitic

Interbedded with shale

Intraformational breccia/conglomerate

Shaly

Calcareous

Laminated

Massive bedded

Nodular pyrite

Silty

Laminar banded pyrite

Quartzose

Disseminated pyrite

Siliceous

Non-si1icecus

Siltstone laminae {calcareous ard pon-calcarecus) - usually turbidites
Tectonic (U-) Breccia - when alone denotes FAULT b&c:h
Yolcaniclastic or tuffaceous

Bioturbated {“WORMY"}

With conglomerate interbeds

Pyrite laminae (individual)




Eagle
) Prismacolor
vl No.
L 938 Ha
932 G
937 iR
. 336 [nE
956 o
939 e
-, 929 118
928 1A
942 10
917 EL]
918 3G
‘ 940 9F
L4 3E
909 30
568 3C
! 961 kL
! 925 34
907/950 36
907/931 LLd
, 9313 8E
965 ap
907 8c
924 a8
- 933 9a
931 74
- 905 51
912 BH
- 930 &G
' 951 6F
- 91% &
940 a6l
921 &C
942 68
. 962 5a
. 962 51
; 911 SH
; 949 16
945 Y3
%04 iE
910 L]
908 5C
920 8
916 34
‘ 923 a
) 916 L
R 513 I
46l 16
906 iF
963 H 4
, 913 in
908 1C
946 19
912 la
923 2
‘ 901 16
. 908 ' F
o 967 I
N 947 i
= 943 I3
902 )
943 1A
! 907/950 06
- 333 GF
908 SE
966 a0
948 C
- ( =8
Nns o
Lll
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Appendik 1
ANVIL RANGE LITHOSTRATIGRAPHIC CODE

3ulLt ZUARTZ VEIN, P00 )

avROXENITE ND SERPENTINIZED EQUIVALENTS

SMOKEY CUARTZ - FILDSPAR PORPMYRY

SORPHYRITIC HB - 310 QUARTZ ORITE

EQUIGRANULAR HB - 310 QUARTZ JICRITE

JUARTZ MONIONITE SEGMATITE QIKES

IARPHYRITIC, BIOTITE - QUARTZ MONZONITE

WMUSCOWTE - BIOTITE GRANODIORITE

UNDIFFERENTIATED POLYMICTIC CONGLOMERATE Pelly Formation
GRAYWACKE, SHALE, MINOR CONGLOMERATE

THICKBEDDED SILTSTONE

FLYSCH FACIES GRAYWACKE AND SHALF

SASALTIC GRAYWACKES AND AMGILLACEOUS CHERTS

BASALT FLOWS

JARICOLORED RIBBON CHERTS AND KON - CALCARQUS PHYLLITE
\NTERBEDOED CARBONACEOUS LIMESTONE AND GRAPHITIC PHYLLITE
AUSTY WEATHERING, FINE GRAINED, POLYMICITIC COMGLOMERATE
ECLOGITE

3ASALT

mARZBURGITE

D1ABASE

GABBRO

RODINGITE

SERPENTINITE

MASSIVE AND FRAGMENTAL BASALT FLOWS

CALL - SILICATE PHYLLITE /ARGILLITE

TUFF TO TUFFACEOUS CHERT

n CHERT I Rota Cresn Formatian
VARICOLOURED PHYLLITIC CHERT/QUARTTITE ’

WARBLE / PHYLLITIC MARBLE Kolzas Formanion
JARITE -« 2

CHERT GRANULE / PEBBLE CONGLOMERATE / QUARTZITE
BAMITE - | ' _
CARBOMACEQUS TO GRAPHITIC, GREY SILICEQUS ARGILLITE / PHYLLITE Pisswick Pond Formathon
CARBONACEQUS TO GRAPHITIC, AMGILLITE/ PHYLLITE ]
AMYGDALOIOAL CHLORITIC PHYLLITE

VARIABLY CALCAREOUS, GRAPHITIC PHYLLITE

CHLORITIC BNYLLITE

PHYLLITIC MARBLE AND SILICATED MARBLE

CAMINARLY BANDED, VARIABLY CALCAREQUS. CHLORITIC PHYLLITE

METABASITE

CALCAREQOUS MUSCOVITE CHLOMTE = BIQTITE PHYLLITE

ARIABLY CALCARECUS, GRAPHITIC PMYLITE HOST TQ UNIT 4

GRUM, VANGCRGOA , DY, FIRTH, SwaM, 38, SEA SULPHIDE OEPOSITS UNOHFFERENTIATED
GRAPHITIC SUARTZITE IN NON - CALCAREQUS PHYLLITE /SCHIST

TUFEACEQUS CALC - SILICATE PHYLLITE / SCHIST (ASSOCIATED WITH 3D)

NON - CALCAREOUS, MUSCOVITE - CHLORITE Z BIOMITE PHYLLITE/SCHIST, UNDIFFERENTIATED
UARBLE AND SILICATED WARBLE

SRAPMITIC PHYLLITE /SCHIST r
£ALC - SILICATE PHYLLITE / SCHIST

YETABASITE

CHLORITIC PHYLLITE / SCHIST

TRANSITION IONE WITH UMIT |

ARG SULPHIDE DEPOSIT UKDIFFERENTIATED

MARBLE AND SILICATED MARBLE

WETABASITE

SRAPHITIC SCMIST

ZARBONACEOUS, SIOTITE - MUSCOVITE - AMOALUSITE SCHIST

QUARTZQ - FELOSPATHIC, BIOTITE MUSCOVITE GNEISS/SCHIST

FACTITE ANG SILICATED MARBLE '

UNOIFFERENTIATED UMIT 1

ECLOGITE

SERPENTIMIZED ULTRAMAFIC METABASITE

HETADASITE ’

SAAPHITIC PHYLLITE /SCHIST

ARIABLY CALCAREQUS MUSCOVITE - CHLORITE = BIOTITE AHYLLITE / SCHIST
yARIABLY CARBONACEQUS, TALCAREQUS QUARTIZITES/GRITS
UNDIFFERENTYATED UMIT Q

Crystal Pegk Formation

Vangorda Formalion

Ml Mye Formalion

Faro Formalion

vangorda Creeh

_————— ==

-
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- !
o
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e
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3
%d
e
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Al
2,“{.“,’; Ulvamafic Complex

Kechiva Group Earn Group

Aton Group
1

M1 Pike Group
{ Klondike Schis) 7)

Englishman's Group

L U Creloceous

M. Trasse
U. Triossic

U Pa

M. Devonian

M. U. Devonion .. Permwan

M Ordovcion /
M Combrian

Devono-Mississippian

Hodryman ?




Appendix III

YANGORDA PLATEAU AREA APRIL 1. 1981
et .

LITROSTRATIGRAPKIC CCODE

Intrusive Rocks:

| unie 10 928 19-4 Granodiorite (Rg9ar< plag, at1> 10%)
! 929 ] Aqpmeliite (qtz monzomitel
v 319 < feguatite
. 948 0 Quartz diorite (kspar <<plag, qtt ? 1981
94 £ Dierite {kspar <<plag, gtz » 101}
925 f monzonite {ksper ~plag, gtz < 101}
12 [} Pyroxanite
337 L] Granite (kipar >plag, qtz 2 10%)
930 ! Symite (K3per >pleg, gt3 <101
(Rl q Bull qt: veins/pody
1 Faltsted/)linested
2 Porphyritic
1 Aphanitic
' 4 Ssokey qti-besring
' 4 Myscovite-bearing
& Kipar-bearing
! 7 Metite-bearing
8  Amphitais-bedring
9 Altersd (kaolinite, montmarillonits)
. 0 Morma) {equiqranular!
!
Yangorda Foraation ' Intrusive Contact
' unit 5 L2 ] §=A Yertadly calcarwous, grapaitic phyllite {hosts Unit 4l .
920 ] Calcaredus mescavite-cnlorite » biotite phyllite
304 { Metabasite - .
910 4 Laminarly panged, variably calcareous. calorttic pnyllite
. W04 € Phyllitic martle ang 3ilicated marble
MY F Chloritic payllite
49 G variably calcarsous, graphitic phyllite

DY, Grum, Vangorda Deponits:

4 unit 4

unit 3
I

2
9

HL Mye Forfation:

2
94t
908
913
961
905
941

12
916

-
»
>

FrACIAmMMOoON®

aemmons»

Siliceous

Carsonaceout

Calcareous

Mtered, pyritic [white mica envelops)
Banced/ laminsted

Non-Calenreous

Tuffaceous

Chloritic

Sulfide-tearing

Norwal

DG~ ta —

Conformasie Contact

Sulfige-saaring, ribbon-banded, graphitic awirtaite
Pyritu-fres quartiite (may coatain base metsl sulfides)
Sase metal-poor, pyritic quartiite .

Base mtal-dearing, pyritic quartizite

Hassive pyritic sulfices

Buckshot factes, satiive sulfides

Bacttic facies, massive sulfiges/auifates {>10% 8a50,)
Pyrrhotitic factes, misiive 1l fides

Non-pyritic, magsive sulf1des/oxides
Carbonate-basring, aassive pyritic sulfides

511iceous

Cosrse, parphyroblastic pyrite-bedring
Fine pyrite/msrcasite-dearing
Sonslerite ana/or galena-bearing
Carvonaceous

Barita-tesring

Pyrrhotite-oearing

Magnetite-oaaring
thalcopyrite-baaring

Norwa |

O T~

Conformable Contact

Trangition zoes with Unit 1
Chlaritic phyliite/schist
Hetadasie

tale-silicata phyllita/schist
Graphitic payliitesicnist
Marbie eng silicated marbie

4 AL

Hon-caleareous, muscovite-chlorite » bictite phyllite/scnist
- unaifferentiited

Tuffaceous ealc-silicata payl)litasschist [astocistes with 3-0)

Graphitic guartzite ia non-calcareous payllite/schist

Siliceous

Nom=CRlcareous

Calcareous

Alterwd, pyritic (wnite wics enveloge)
Banded/last nated

Syl fide-baaring

Tuffaceous

Chlaritic

Carponaceous

Mormal

O O e ra —

Muscovite > qti. - tnl. phyllite (generally sulfide pearing)

R e

Siliceous

Pyrite-pearing

Talc-baaring (white wics enveloos)
05 andfor PRS-Dearing
Carbonite-pearing

Chl > quz-mss payllite
Fyrriotite-pearing
Mighetite-oearing
Chalcopyrite-bearing

normal

CALC - SILICATE PHASES

T 8

MARBLE

PHYLLITE
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' Appendix III

T DEFOSIT AREA

LIMOSTRATIGRAPMIC OTDE

- Intnusive Rocks | E
1)
it 11 s28( 11 A ritatiocite graccdicrics o
1 929 Paptyricic, bhioeica-quarts xxraonite Anvil Batholith E
939 G Cuartz mmeonite pegmcita dikes 5
958 Prpuis iar hb=hio quarts dicrics i !
934 pnTitic heebio quarts diarice Diorivic Suite 3
) 937 Smckey quarta-faldspar pExpyTY Falatad to Arwvil
932 rf PyToaanita s .-::::inlad equivalancs Barhalith
' 38 Bull quarts vain,
" ? 1 Guaisscss 1S - tactmite g
: n:p.h;mn: ) = B =
3 Jewil Batholl -
+ K - faldspar pheccCTYStS varistiss E
] 5 o é
[ Plagicclass morite FaphyTy
! 7 Plagioclass + biotits bl z
' ] Plagioclass + biotite + harmblande phaocTysts jVaristies
4 Strongly Altered 1
. [
: Incnadve QXMact ﬁ
VangEua Footion .
Unic 3 g93a{ 3 A Vprishly calcaresm, graghitic phyllits (hosts tnde &)
! . . 920 cal cxwvite—chiorite 1 biotite phyllics
o 9048 C e
I o : Laminarly banded, varisbly calcarecas, chloritic Hryllice
904 . Fwllitic amble st silichesd mrtle .
943 Chloritic phyllite ,
940 varisbly calosrwoas, graghitic ctryllits :
31 Mypialoisal chloride phyllits .
982 G o ¢ itic argillite/phylits
| 1 Silicmcss
. 2 Crrbnneoucu
3 Caloarecss
4 Altsrad, pyritic (white mica emwalope)
5 B/ Lo tacd
! 3 Heo-calcarecns
! 7 Tuf faceos
] Chloritie
9 Sulflide—besring
Q Normml
: . Conformable Coamtact
’ Of Dmgowits
nic 4 922] 4 A Sul £ ity ribh d, qraghitic quartzite
" 913 B mwh—mi-ymmm-ulmmnj b ]
916 C Base Emcal-poor, pyritic e
42 Base mwtal-tmarirsg, pyritic quarczite 3
- TY Hppaive pyritic sulfices
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APPENDIX IV: DRILL-HOLE IDENTIFICATION CODES, 1981

Anvil District:

] GRUM £EA 81 G
FA 81 A, U

: Between GRUM and VANGORDA
FA 81 AX__ (leave space for only 1 to 9 holes)

VANGORDA EA 81 V
' FA 81 ¥ .
FA 81 VX (outside Vangorda, only 1 - 9 holes)

—

DY EA 81 X
SWIM EA 81 S
FARO EA 81 F

Tenas District:

ET 81 T
i Gataga District:
'_ CIRQUE EG 81 C
i FLUKE | EG 81 F
ELF EG 81 E
Coal Properties:
TULAMEEN EC 81 T
CARMACKS EC 81 C
" ROSS RIVER EC 81 R
Pelly Properties:
MM EP 81 MM
. § Shannon Creek District:
| SHANNON CREEK £S 81 SH__ (only 1 - 9 holes)
Anmac District: '
KLUNK RIP
HY EM 81 H (Exploration MacMillan)

SUN - MOON EM 81 S
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