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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 designed 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-interpretation of

errors.

To facilitate computerization, the drill logs are recorded,

in the field, on standardized forms. There are six page types used

for all logs. Care must be taken to record all of the information

properly, otherwise the geologist will have to spend much additional

time on hi~ logs and lengthy delays will result from having to run

computer plots of drill-hole profiles more than once. Small omissions

or errors made in the field may seem insignificant until they are

multiplied many hundreds of times by 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).
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2. DRILL-HOLE DATA FORMATS

The drill-hole data consist of a number of observations taken

at intervals along the length of the drill-hole. The data recorded

on the (pre-printed) field sheets are entered into the computer

system either from keypunched cards or via low-speed terminal input;

Each observation is entered as a separate d·ata record (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 fir-st 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 coordinates 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
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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 drill-hole 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 Appendix III of Marlon-­

Lambert (1980).
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3. PAGE CAMC1981-E-l OF DIAMOND DRILL CORE LOGS

3.1 Drill-Hole Identification 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 following sample of a summary field sheet for the diamond

dri ll-hole. The summary field sheet for the diamond dri ll-hole should

be kept up to date as the hole progresses.

Drill-hole identification .codes are composed of up to seven
-.'

(7) alphanumeric characters. Intermixed alphabetic letters, numbers

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 characters for

the number (in the year) of the hole. An example from the Cirque

deposit drilling program in 1979 is: "EG79-C-14" (Exploration-Gataga

1979~Cirque-Hole No. 14). Any 1981 Feasibility and Development holes

could be labelled "FG81-C-02". This drill-hole identification is

used for all data collected from this hole and is recorded on every

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

Appendix IV.
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4. PAGE CAMC1981-E-2 OF LOGS: LOCATION, SURVEYS, COMMENTS

4.1 type "T" Data (Dri ll-Ho1e Header Data)

This data record is the drill-hole 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

co1 2-8

col 10-16

col 17-24

col 25-32

col 34-39

col 41-42

card code -- "T"

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
wi 11 be r,ejected.

collar elevation

collar northing coordinate

collar 'easting coordinate

units of measurement for the depths and co
ordinates. FEET or METERS If field blank meters
are assumed

R.F.E. - reference fabric element - for symmetry
determination, e.g. 51, 52.

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 thei~'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 dri ll-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:

o vertically upwards

90 hori zonta1

180 vertically downwards

All angles are measured in decimal degrees.

Note: At least one survey record must be present in the set of data
for a borehole giving the azimuth and inclination at the collar.
(Unless the hole is inclined, these are normally 0 and 180 degrees,
respective1yr. The collar azimuth of vertical holes should be assigned
the same ~a1ue as the first sU6vey, otherwise the computer will assume
the hole 1S headed towards 000 .

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

on page III:

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

col

.co1 2-8

card code -- "R"·

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

co135-56-- optiona1·comment field
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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:

co1 1

col '2-8

card code -- "C"

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

col 10-51 comment text field.
p1anatory notes the
to the quantltative

This may contain any ex­
geologist. cares to add to,
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 dri ll-hole. The format of

the record is as follows:

co1 1 card code -- '''L'' (must accompany 'any data to be
key-punched) ,

co1 2-8 drill-hole identifier; this must be the same as
on the type "T" header record

col 10-14 -- 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.

col 26-28 -- 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

This
beg i n-

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

col 22-24 -- 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.

col 16-20 --

col 30-34 -- lithologic unit. These units are assigned by the
project geologist to cover all rock types expected
to be encountered

col 35 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 alphabetic (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 iitho1ogic units including OVERBURDEN and· FAULTS are given

in the lithostratigraphic column used for the Gataga District (Appendix

II).

5.1.3 Lithologic Units for New Projects

Manager(s} of new projects will be responsible for designating

Details of lithologic units are given in the 1itho~tratigraphic column

used for the Anvil District (Appendix III).

5.1.2 Lithologic Units for the Anvil Area

. The lithologic unit is designated by a five character code:

alphanumeric denoting AGE or FORMATION

alphabetic (A-Z) denoting member

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

e.g. 141 IAI4151

char.4 ,5

char 3

char 1; 2

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

lithologic 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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are assumed to be at discrete points down the drill-hole. The depth

from the drill-core. As these are structural data, the observations

of observation is always taken to be the "to-depth". :The data that

may be observed may include: structural features; symlnetrydata;

orientation of 51 and/or 52 planes with respect to the core axis.

The format of the data card is as follows:

card code -- "5"

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 0.1 feet with the decimal point assumed
between columns 19 and 20.

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

col 2-8 drill-hole identifier which must be the same as
used on the header card (type "T"l for this dri11­
hole

-15-

This field sheet is used to record structural observations

PAGE CAMC1981-E-4 OF LOGS: STRUCTURE

6.1 Type "5" Data Sheet (Geological Structure Datal

6.
I

'- '

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 include: P52, pervasive 52;
CS2, crenu1ation 52; 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, PS2which are
now referred to D and P respectively in column
26. IND also includes R,. H, D of column 26.
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symmetry code. The allowable symmetry codes are:
5 MZ E 3 P R H D. 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 50 plane as follows:
col 28-29 angle to the core axis (0-90)
col 30-32 dip-direction (0-360) with respect to
51 using the right hand rule (see Fig. 6.3.1).

col 34-38 -- observation for the 51 plane as follows:
col 34-35 angle to the core axis (D-90)
col 36-38 dip-direction (0-360). Where 5 is the
reference fabri c' element the azimuth is 1nserted
once at the top of the field sheet or where the
azlmuth changes. Where 57 is the reference fabric
element, the dip-direction of 5, is measured using
the right-hand rule with respect to 52' which
is the reference fabric element. '

col 40-44 -- observation for the 52 plane as follows:
col 40-41 angle to the core axis (0-90)
col 42-44 dip-direction (0-360). Where 5 is the
reference fabric element the azimuth is 'nserted
once at the top of the field sheet or where the
azlmuth changes.

, An example of the field sheet used to record structural 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 within 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 Sl and S2 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) Sand Z refer to zones of S or Z-symmetry.

(2) Mrefers to a zone of mixed symmetry. Typical examples
include 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 element
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;s present in more than one rock type.

(b) Microlithon structures are not visible.

(c) Ideally there should be a transition from a
crenulatl0n cleavage to a closely spaced crenu­
1ation cleavage to a pervasive schistosity.
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(4) 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 5, or 50 .. 5im~larl~, it would inclu~e regions
where rocks do not contaln 'mlcrol lthon textures (1 lke
Anvil massive 50 or 5C or totally re-crystallized 5A,
3E, etc.). In the Gataga District, R is used where 5
and 5, cannot be distinguished, hence appear to be p~rallel.
In summary, 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.

(5) 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 5? is horizontal and drill-hole
vertical. Two other cases of tni s problem occurred on
the Elf where 'a vertical drill-hole intersected vertical
51 and a nearly horizontal drill-hole intersected vertical
51 .

(6) 0 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 qnq 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, FO' 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 observation of the orientation of

a particular planar element. In most cases in Dy and Vangorda deposits

this observation will be the S2 foliation. In the Gataga District

Sn (bedding) and S, (cleavage) are measured. Measurements of S3,

S„, Sc structures must presently be handled in the same manner as
4 b

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 SQ and S-j planes

at 1:1000 scale are on the following pages. Please 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 2 instead of the "S" code in column 1.

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

3 meters. The 2 data could be later retrieved for plots at ex

panded scales.
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[ DHCG78C-06 — 50 DEGREE PROFILE x
(VIEW AZIMUTH =320 DEGREES)

ELEV. 1635 370833 E, 6375536 N
DDH - METRES

0.0

100

190.8 METRES

6.2.3

+ 1600 m.

ELEVATIONS
BENCH

^(Dashed) a Sx-,(SoJid)
from page 18

(page 5 of 8 in drill log)
reworked to 1981 format.

NEW

OLD

Sample computer plot of S0 at I=1000, 1980 (old)
format. Top 1/2 Sx & Sx., in 1981 format, data
listed on page 17.

CYPRUS ANVIL MINING CORPORATION
PROGRAM XH PUT 01/31/80 10:58-41
PLOTO, 1000,030,, B

a
LU

z
E

<n
r-

o



DDH:EG78C0S

ODH- METERS
0.0

100 -

190.8 METERS

ELEV: 1635
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50 DEGREE PROFILE
(VIEW RZIMUTH = 320 DEGREES

370833 E ; 6375536 N

7
/

/
/-

+ 1600 M.

OLD

ELEVATIONS
BENCH

6.2.4 Sample computer plot of S, at 1:1000, some data listed
on page 17. 1980 formal

CTrRUS ANVIL MINING CDRrORflTION

PROGRAM DOHPLT 01/31/80 10:58:4]

PL0TB.10OO.DSO..a
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6.3 Structural Synthesis (or antithesis)

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

line 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 fabric elements in drill core is determined

with respect to the reference fabric element, assuming a constant

dip direction for that element. The following method is new in 1981

and replaces the previous method explained in Appendix I.

Step 1

The first step involves recognition of the fabric elements,

something that can only be done with some field experience.
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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 angu 1ar di stanc.e from the lowest poi nt on the p1ane of

the reference fabric element to 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, parallel to the axis of the core and the

fingers of the right hand are grasping 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 fingers to point in

the same direction, giving identical results.
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\

".

REFERENCE FABRIC
( S x) ELEMENT

LOWEST POINT ON
PLANE

POINT ON PLANE

FIGURE 6.3. I DIP - LINE AZIMUTHS a
RIGHT HAND RULE

LOWEST POINT ON SX-I '--~
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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

within the immediate vicinity of the deposit; S1 strikes at about

120°, dips southwest at about 50° to 80°. In all of the structural

syntheses for the Cirque drill holes, S-j is 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 example, page

18).

In figure 6.3. Kl on the following page, the core on the left

is illustrated as lying in the core 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 S, dips SW. This helps to visualize the structure, although

it is not necessary just for measuring S1 and SQ.

The fabric elements are measured with respect to only the core

and each other. Using a protractor or contact goniometer the maximum

angle of S-, to the core axis is measured to be 50°. The maximum angle

of Sn (bedding) is 80°. It is also noted that with respect to the

core axis, SQ dips opposite to $,. Another way to express this is

that the lowest point on SQ is 180° away from the lowest point on S1.
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Des:ription

5W

s, S.
Dip Direct. Dip Direcf

5,

(core splits along 5,)

To

50°

FIGURE 6. 3. I. I

50

, '0

i From
u
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5

The measurements taken of the fabric elements in this example

are recorded on the structural log field sheet as follows:

Thus the direction of So is recorded as 180° on the field sheet and

Sl as 210° even though with reference to the horizontal both have the

same dip azimuth, 210°. The direction of the reference fabric element

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



·-29-

60·

60· NE

Descri pt ion

5W
MEASURE THE
MAXIMUM ANGLE
OF 5, WITH
RESPECT TO THE
CORE AXIS

5, S.
010 Direct·. Dio Direct

2 MEASURE THE
MAXIMUM ANGLE
OF So WITH
RESPECT TO THE
CORE AXIS

3 USING THE RIGHT - HAND
RULE:, MEASURE THE ANGLE
IN PLAN BETWEEN THE DIP­
LINE AZIMUTH OF S, AND
THE DIP - LINE AZIMUTH OF
So: 170 0 CLOCKWISE

• So
Featu : Dip Direct.

ZOU ZZ8Z' 3

Dip - line
azimuths

\

To

on

'"c

FIGURE· 6.3. L 2.

50

In this example it is critical to know that the core is ri9ht-side
up. otherwise the 50 direction could be 190°.

The resu 1ts of these measurements wou 1d be recorded as fo11 ows :

I 10 14 'I

6.3.1.2 Example 2 (Cirque):

5

i From
u

The above example is one in which 50 and 51 have the same strike
and the drill core intersects the strata at an azimuth which is at

right angles to this strike. If 50 and 51 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 dri 11 core vertical. There

are three steps of measurement:
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6.3.1.3 Example 3 (Cirque)

In thi s e:Jker chi p
\

along SO' If So and 51 have the

of di p: ! .
J

shale, the core happens to break

same dip azimuth but different angle

This would be recorded as:

50

NE

Description.

5W

334 3840 44

50

Featu,. !. 50 5 I 5.
.. Dip Direct. Dip Direct. Dip DirectTo

/
/

"I 10

/
Fl GU RE 6. 3. I . 3

/
/

i From
u

s

50+5 \
5ame
Dip
Azimuth

;::.; '.' ..7",:,:,:,: '.:'
."';: ' '
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Sheet dip
of S,

liS II POSSIBILITYII Zll POSSI BILITY

_ S2

----::: J.:::~~~ __
":_~~~""ff:::'-_-:' Sheet dip of S,-

FIGURE 6.3. I. 4

The following figure shows a case in which there are two possible

6.3.1.4 Example 4 (Anvil Oistrict)

orientations of the core. This is because there is a high angle between

the sub-horizontal reference fabric element (52) and the near-vertical

dri 11 core axis. 80th 51 and 52 dip toward 1850 no matter how the core

is oriented.

to determine.

The same procedures as above are followed, except that 52 is

the reference fabric element and 51 plays the role that 50 did in

Gataga. 50 and 51 are mainly transposed or were originally very close

to 52' 50 is mainly preserved as ~icrolithon structure (rock material

between cleavage planes that is folded or kinked) In the plane of 51'

The microlithon structure and 51 are folded and kinked with axial plane

52' 52 has a very gentle di p towards an azimuth of 185
0

but in about

30% of the area dips gently north. Therefore symmetry is often difficult
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"5" possibility sideZ"Z" possibility side

• From To
s, s• Descri pt ion

~• Dip DIAct . Dip Direct
u
I ,. 34 31 40 ..
5

and plotted as:

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

B.V.H. from previous experience and looking at core above thinks

the structure is Z. The dip azimuths of 51 and 52 are opposite (180
0

).

This would therefore be recorded as:

. 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

All symmetry determinations looking:

Most fold str·uctures in the GatagaDistrict are first phase, tight

to isoclinal; inclined to overturned, verging to the Northeast, so
".'. .

that the standard fold pattern is:

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:

di ppi ng .51

dip azimuth 210
0

with

withNW

SW

sw AREA NE

So

ELF DRILL
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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

in .orientation to 5
D

and 51. The generalized fold pattern (for ex­

planation see D.5.J.) looking WNW is:

ssw------:::::::::::----:::~__:::;::"",__NN_E-J

So

F3 and F4 not shown



NE

Sx _I

eX-I

Sx

"5" Symmetry

~'

c,

NE SW

"Z" Symmetry

Some dip azimuth dir.

eX_I = ex
Opposite dip azimuth

directions

eX_I> ex with

minor folds

eX_I >ex
Some dip azimuth dir.

eX_I <ex
Same dip azimuth dir.

FQbric Elements

6.3.2.1 Examples of Symmetries in core:

, I ~35-



Fabric Elements

minor folds in

Sx -1

Sx;
minor folds in

Sx, Sx-i

Dip azimuth direction

Sx X dip azimuth

direction S x - i
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Symmetry Examples

SW
II r-H NE

H

.Sx-x-i

Symmetry Examples

Transposed

S0+ S,

NE

S, not visible S0 not visible
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6.3.2.2 Example of Structural Synthesis:

and liZ II below

PaQo ot _

3 was not observed

Zone af pervasive foliation such
that symmetry cannot be determined

• 1I1111'U'

Milled zone of 5 a Z symmetry implies
10l'ge hinge zone

Implied 3 was not observed

.... . .
~ -:.. MaSSive rock type records only .52 foliation
~ ........

Implied E was not observed

R

Z

z

M

5

z

E

z

5

Cyprus Anvil Mining Corp.

Structural Log Dato:

SS~ ~~ ..:;NNE

DOH ,EXAm p L e
2 8

•
Foalu" !. So 5, 5. Descri pt ionw From To Oil> DlrO<1. Oil' Direct. Oil' Direct• -u

" .. 50 "" 44I ,a ,. 10 '0 U .. zt ..
'5 , I , '.' , ,/,<::1 0 ,~.z s , , , , I , , ,

"
5 , , , ,1,0 b ,>,2 2 , II . , I , I I,.

, .30 a 15,2 ~ , , I , , , , -~ , , ,
,

5
.'

, ,"f,O '0 , , 2 , , , , , , , , ,, , , .,

1f:
-

S , ,
"

, ,S I , I , ,5",0 () I , , , , ,
5 "~ , ,~'" ~ , , ft1 , , , , I , , , ,, , ,
I~

;." ,.;"

I , 2 , , I , , , , , ,, , . ~.0. , ,7,() '()

~"'..
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7. PAGE CAMC198l-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 interval is used. The format of the· data card

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 is
taken to be a~ the midpoint of the sample interval.

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

card code "P"

col 16-20

col 10-14

co 1 2-8

co1 1

is shown below:

col 22-26

co1 28-30

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 columns 29 and 30

col 32-34 recovered length of sample. This is recorded
in units of O~ 1 meters or feet with the decimal
point assumed between columns 33 and 34.

col 36-40 -- lithostratigraphic code of the sample material
(see chapter 5; appendices II, III).
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8. PAGE CAMC198l-E-6 OF LOGS: RESEARCH SAMPLES

-
8.1 Type IlHlI Data Card-Research Sample Field She

The sixth page of the dri 11 logs is optional. It

record samples taken for research purposes: thir'! sectio

tology, etc. A suggested format, which allows computeri

: given below. H is suggested as the code.:

- 8.2 Sample of Page CAMC1981-E-6

DOH, Cyprus Anvil Mining Corp,
2 8 Research Samples,

"
Doto:

• From To No, Unit Purpo•
.3, 10 ,. ,. 20 ZZ Z. z. 30,

';'
I ,

[1;' , , , , I- , - .'~'

_0 Ii?
, I , ~:: I , ,

.;,
, I , " I ,:~;

--
, , I ~, , 1 :-:. I , , , , ,

~.. : -

~ : : : ~ : : : ~ : :
I : : : :I~. i~

!

,
8.3 Research Sample Logs

On the following two pages are examp 1es of Resear

and Thin Section logs that should be started for each s

in the field. Later these pages wi 11 be collated into a

of research orientated samples.

: .



"',

PIDJEC1':

STATICN:

I:OH:

HAND SAMPLE:

'IHnl SECTICN:

POLISHED SECTICN:

POLISHED 'ffilN SECTION:

ANALYSIS:

PROBE:

XRD:

ISOIOPE:

FC5SIL:

STAINED:

orHER:

a:M1ENTS:

-41­
RESEAROi SAMPLE LCG

UNIT:

ROCK NAME:
"DEPl'H:

CAMC1981-E-7"



PROJECT: ------
STATICN: ------
J:DH:

UNIT:

ROCK NAME:

HAND Sl\MPLE:

PURl?C6E:

aM1ENl'S:

-42-
THIN S:EX:TION I.CG

DEPni: _

DESCRIBED BY:

DAlE:

EST.

CAMC1981-E-8

PaIN!' cr.
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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 angle

of Sx and Sx-l with respect to the core axis were measured. Finally

the dip direction of Sx-l 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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Refer to Example 1 in the text. Before 19B1, 51 (axial planar

cleavage) was thought to strike at· about 140°, and dip southwest at

about 50°. . In a11of the structura1 syntheses for' the Cirque dri 11

holes, 51 was therefore assigned a dip azimuth of 230°, Before 19B1 •.

correct orientation of the core as shown was crucial for measuring

NE

5,
(core splits along 5,)

5W

50

In the following figure the dip of 50 was exactly opposite to

that of 51 with respect to the. core axis but in true space both had

a dip azimuth of approximately 230°,

Grandfathered Example 1 (Cirque)
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In the structural log these were recorded:

From To Feature

10 14 16 20 22 24

I 1 I /.3£ J_L

or:

.1.3,410

26

Si
Dip Direct.

28 32

5^ £ili?

rn £ii£

s2
Dip Direct.

34 35

_J__L

Bedding So

Dip Direct.

40

g,oki/ip

8fi IQ.3.Q

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.

Also, in some cases the person" doing the logging thought that

in real space SQ was dipping towards 050°. But when the computer
plotted the hole, it turned out that the 050° azimuth was impossible
Sn was actually dipping very shallowly to the southwest. In this
instance the computer bombed out and plotted SQ as a dashed line

perpendicular to the drill hole.
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60·

60· NE

.: :~: :.::':'::' :.-.: .::':"~:;::'::.:.: .

SW
MEASURE THE
MAXIMUM ANGLE
OF 5, WITH

RESPECT TO THE

CORE AXIS

MEASURE THE
MAXIMUM ANGLE
OF So WITH

RESPECT TO THE
CORE AXIS

2

USING THE KNOWN SURFACE
DIP AZIMUTH OF 5" ORIENT.
THE CORE SUCH THAT 5, DIPS

TOWARD 210 0 AND MEASURE
THE APPROXIMATE TRUE DIP

AZIMUTH OF So

3

So

Dip - line
azimuths

""",,-SI

····:::·.:-So

..
'"c
'"~o
()

Grandmothered Example 2 (Cirque)

• From To Feoture • 5, 52 Sedding So
" •• .. Dip Direct. Dip Direct . Dip Direct....
1 '0 14 '" 20 22 2. 21 21 32 34 31 40 ..
S I I I I 1 2, '3,0 ,,,, , , z b,012, ',0 I I , 1 &.010,2.,0

•

In this example it was critical that the core was right-side up or

So would have been' assigned a dip azimuth of 0400 .

The results of these measurements were logged as follows:

The above example was one in which So and Sl had the same )~rike
and the drill core intersected the strata at an azimuth which was

at right angles to the strike. If So and Sl had different strikJs
(plunging folds) or if the dri 11 hole intersected the strata at ~n
azimuth oblique to the strike (very common at Cirque), then the deter­
mination of dip line azimuths was more complex. The following e~ample
was a relatively simple· one with drill core vertical. There w,fe
three steps of measurements:



If 50 and 51 had the same dip azimuth but different angles

of dip:

So

NESW

So

-43-

SO+SI
Same
Dip
Azimuth .. ;:.:;.":'

.:.'.: '.' .:;{'::;.,. ........ . ' .. ..... .

• From To • s, S. Bedd jng So.. Feafure• • Dip Direct. Dip Direct . Dip Direct.
u

..
, '0 '4 ,e '0 zz '4 ze ze 3' 34 31 40 44

S , I ,.1 ,'2,3,01'1 , , 'Z S;olZ,3,o I I , , ~ ,0 IZ ,; ,0
. ,

This was recorded as:

Ancient Example 3 (Cirque)

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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Sheet dip

of 51'

liS II POSSIBILITYIIZII POSSIBILITY
-

....- 52--::: ..k~6'- _
Sheet dip of 51--'"

symmetries.

Great-Grandfathered Example 4 (Anvil District)

Note that because 52 and 5, cut the core at a high angle; and the

/
dri ll-ho le di pped at about 75 0

, the structural fabric elements 5,

and 52 dipped toward 1850 no matter how the core was oriented.

The same procedures as above were followed, except that 52

. was (and still is) the reference fabric element (R.F.E.) and 5, played

the role that 5
D

did in Gataga. 5D and 5, are mainly transposed or

were originally very close to 52' 50 is mainly preserved as'microlithon

structure (rock material between cleavage planes that is folded or

kinked) in the plane of 5,. The microlithon structure and 5, are

folded and kinked with axial plane 52' 52 has a very gentle dip towards

an azimuth of '850 but in about 30% of the area dips gently north.

As in the text examples 6.3.'.4 the following figure shows two possible
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For each of 5, and 52 there were two possibie ways to plot the data:

z

52 plot

s z Bedd ing So
Oip Oirect. Dip Oirect.

32 34 . 38 040

• S I
Feature: Dip. Direct.

20 Z2 2421 21

To

z

5, plot

From
I 10

Both options were plotted because, the R.FoE. dipped toward 185
0

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 51 went

with wh ich 52'

But BoV.H. from previous experience and looking at core above thought

the symmetry was Zo This was therefore recorded as:

- -
I
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Appendix 11*

April 1981

LITHOSTRATIGRAPHIC COLUMN

GATAGA AREA (KECHIKA TROUGH)

Ltthology

_ Conglomerate: chert granule ~o pebble. also breccia, varicoloured. black to light silvery·
grey weathering

• Sh.le: dar~ brown-grey, rusty brown ...athering, sil ty. distinctly l..inated. -. "'P instriped Shale·

• Shale: dark brown, rusty brown weathering, indistinctly bedded. with lithic s.ndstone
and or.nge dolomitic siltstone interbeds

_ Shale: d.rk grey to black, gunsteel to rusty we.thering. hard. graphitic. competent
-coring but phyllitic lenticular cleav~ge wh.n .....thered; c~n intrafo~tional breccia
ltl\nsl) and/or che1"'t and qu.rtz sand to pebble conglc..rate lenses tl:lf'\mx) on Fluke

• OGGA' OG.p. • llI<wc •
• Sh.le: soft. black. rusty-brown tn,ring, 1aannated , sl.ty cl.aved

_ Siltstone: light grey. speckled· th.ring. soft. variably calcareous. pyrit•• diffusely laminated
•• ·Conund~ Siltstone· on Elf,"si.il.r to DGsH and 0GsF

_ Quartzarenite: black. l1ght grey we.thering, siliceous. graphitic. l.'nated, could be IOM WT

_ Chert: 1rregul.rly ribbon bedded with large composite nodules. graphitic partings

_ Carbon.te: 1111lestone to dolostone. buff to l1gnt grey .....thering. with locally abund.nt~

• Marl: sn.ly l1mestone. thinly 1rT'tgularly bedded with abundant MOnotis

- Shale: brown-grey to black. silty

• First ~hase Laramide folds

- First phase axi.l planar cleav.g.

- TIll

.-Tectonic breccia of lithology designated in first four spaces

• Shear and gouge zont of lithology designated in first four spaces

• River gravel

• soil • C· horizon or scree

• undivided overburdln

(

965

944

94B

945

9'5
t.striped)

945
(striped I

94S
(striped)

945
(striped)

OM.;"

0I'vT

!lMwQ

llI<wc

llM.;p

0"ws

* Note:

WARNEFORO FO'tMATlOH

TRIASSIC ITR)

TRRC

TRCB

'""'­
fRs.

For chart correlatin9 this with 1978, 1979, and 1980 legends
see separate memo "Conversion of "L" Data From 1980 to 1981 Formats",
Apri 1 1981.

---- U

---- r

F1 (feature)

Sl (feature)

Colour

LATE TERTIARY ~ Ho~l Faulting

RECENT

OB

OBSC

OBR,

°BrL



GUNST£EL FORMATION IOG,DBI

OGGS 910

OG,-s 943

OG.. 911

OG"" 920

OGSH 946

OGCH 934

OG.rH
913

OGp• 90B

OGLB
942

. OGSX
944

OGOL
940

08py 916

oaSA 939

DaV"
929

OBES 923

DBMS 925

OB SB 922

oaax 921

DBBS
91B

OG,... 912

OGSF 943

OGCF 956

OGPF 920

AKIE SHALE IDAI

°AsL
941

OApc 964

DAp. 933

OACG
944

,
°Ass

943

-52-

_ Shale: dark grey to black,· sil~ery-grey weathering. laminated -- Undi~ided Gunsteel

_ Siltstone: light to cediua gr.y, dola-itic. fine grained. he-ogen.ous t.xtur., commonly tectonic br~cil

Shale: dark grey to black. rusty g~y weathering. graphitic. competent, -ad.rately hard.•
w1tn discontinous p,yrite harinae. lOIipH' I 0I\m

Sh.le: l1gnt to cedi ... grey. Silvery grey weathering. soft, lenticular cleaved. phyllitic. - OGpr'
•"'ws' • OG.. .

Siltstone: light to dark grey. speckled. ~arilbly calc.reous, planar to irregul.rly
l.inated. with phyll1t1c-graph1t1c lenticular cle.....g•• OGsr
Porcell.nite: dark grey to black. '11~ery grey w.thering. ribbon bedded «5e-). w1th
graphUic shale p.rtings .~ interbeds -- Hanging W.1l Ribbon Ch,M. • OGCf

Sh.le to pcll"cel1an1te: d'l"k gl"'y. s1lvery grey wathedng. distinct graphitic partings <3e­
apart, c~ly <1e-; laminated. cCllDClnly with siltstone '.1nae tOG.rHT)-- Hanging
Wall Poker Chip Sh.le I OGpR : .oa,-D&,r.-DApc

Shale to pol"cellanite: dark g"y to black. s1lnry grey to I"ust)' weathering, silty;
bedding thicker tn.n J Cll, 1114sslve to 1lllIin.ted; witn 01" w;tnout nodules of bal"1te.
pyrite and calcite -- Pregnant Shale, 10H.rH' I De.· opR

."P)'dte: >-101.• very f1ne-gl"a1ned. ~.ry f1nel)' 1..inated, inUl"lllllin.ted with siliceous ~ c.lc'l"eous
shale, in bedi-l-to_2~ick -- Laarlnar-aanded P)'rite

Siltstone: light to _tua gl"e)'. laminated to biotul"battd. dolClCll1tic. siliceous CQlflllOn
intrafo.....tion.l breccia IOGSXI ) and conglCllNrate ~ SSS

RnytMrically interI.in.ted on • sc.le of abOut lcm: siliceous siltstone. fin.-grained
l.inated p)'rite .nd black siliceous shal. ! blebby b.l"1tt -- Distinctly Lllllinated Unit

Pyrite: >SOS. l.inated, fine-gr.ined

earite: white to gl"ey. fine-grained, laminattd. common sh.le partings

earite: medi ... to coarsel)' crystalline. common g.l.na in str.in snadows .nd irregular
patches. in veins .nd sweats: • barite t.lus ~lope .t Cirque .nd Elf showing

Massive crystalline galen•• sphalel"ite • calcite. barite ••inor pyrite, gener.lly
larinlted. interbedded w'\tn Pregnant Shale on • sClle of 1 to lDClIl -- Elf showing Ind drill care

Pyrite. spn.lel"itt .nd g.len.: massive, mediU* to coarsely crystalline, minor barite

High grad. sph.lel";te, galena and pyrite w1th 20' <bal"ite <60': crudely lllllinated. crystal11ne

Intraformational bl"eccia of barite. often witn si1tstone fr'9lI'nts, locally coarse
crystal11ne, witn <4M, irregular laarinae and IIltrh: of pyrite.

Sal"ite w1th <4OS pyrite and minor InS, PbS: f1nel)' crystalline, irregular to discontinuously
in~erl..inated; .n~or b.rite nodules

Shale to porcellanite: dark grey to black. silvery ...tn.ring. distinct graphitic partings
<Jell apart. commonly lCll, internally finely lamin.ttd, common siltstone l.-inae

__ Footwall Poker Chip Shale· Opt, 0GrH
Siltstone: light to dark grey, speckled. variably c.lcareous, planar to irregularly
1l11inated. w1tn phyllitic-graphitic lenticular cleavage partings· OGSH' Dt\n
Parcellanite: dark grey to black, silvery-grey ...thering. I"ibbon bedded 1<5cml. witn
gl"aphitic shale interbeds .nd partings -- Footwall RibbOn Chert - OGCH

Snale: grey, gunst~l to rusty weatnering. soft. phyllitic, lenticular clea~ed - OGpH

Sh.le: gre)', grey ...thering. silty, laarinated and often distinctl)' ~ded - undivided Akie Sh.le

Snale: black. graphitic, poker chip p.rtings, with common light gre)' siltstone beds • 0Grt

Shale: black, siliceous, raassive coring, with CQlllllOn siltstone, pyrite lllllina.. ·a;fIR

Conglomerate: chert .nd siliceous siltstone fragments. could I LOpx

Siltstone: lIItdhna grey. dolomitic, 1Illlinated. includes intr.fonu.tional bl"~cilS •
commonly .t gl".d.tional to sharp cont.ct between Devonian sh.le and 55

__unetlnfol"lllit)' - -



KWAOACHA and PEStKA REEFS - Lower to Middle Devonian Limestone

-53-

__ unconforarity __

Dolostone: orange-weathering. ~ilty

Porcellanite: black, ribbon bedded. 'II1th limestone concretions

Shale: black, buff to light grlY weathering. graptolitic, commonly calcareous •• undivided
Road River

I'lIssi¥e ..fie to andesHic flows, locilly 4lIygdaloidal and phyllitic

Dolostone: grey-buff laminattd flag91 beds and intraformational breccia (0 ,0 J
or interbedded graptolitic shale and dolostone brecci, with abundant cor'l~K~nd ~~lnoids (OSKX)
or ..ssive bedded fossiliferous dolostone -- Skoki Formation (OSKM)'

_ Limestone: grey, apnan1tic .,.ith tiny tribolites _. Middle Cambrian Reefs

Rhythmically interbedded orange-weathering dolostone and quartzarenite 'II1th Skolithos -- At.n Group

Shale: sl1;ceous, silty, lllllinattd .- Atan Group

• Limestone: yella.rish weathering. grey-brown, nodullr, argillaceous

_ Limestone: distinctly bedded, grey, phyll1tic, nodular, argillaceous

- Mi~ed volcanic and shale intraclast breccia .nd conglomerate

Tuff and breccia: orange-weathering, flattened. siliceous (OYlS) to highly calcareous (OYTK I

Gabbroic-textured mafic sill or flow

Porcellanite (SRr~): streaky white-striped. ribbon bedded • .,.ith bl.ck calcareous graptolitic
shale parting5-, SOllIe dolomitic siltstone (SRC")' and large limestone. concretions (SRCA)
-- Silurian Ribbon Chert .

Lillltstone: grey. rhythanc, fl'991 to blocky bedded, calcisiltite and fine calcarenite
turbidites with graptolitic shale inter~s •• Silurian Li-estone

Shale: blaCk. silvery-grey to black weathering, graptoli~ic. minor chert

_ Quartzose sandstone turbidites .nth .inor carbonate fqssil fraqments and graptolitic sh.le interbeds

- Li.stone: rnytharically bedded turbid1 tes and shale

• SOtstone: shaly. rKesshe. l.in.ted

Siltstone: light orange-weathering. dolomitic

SandstOne: Quartzose. with corll and sponge fragments: rhythmic. massive graded beds;
interbedded .n th black sil Utone and sh,l e

• Limestone: grey weatherin~, '_inated. silty

• Limestone: grey, thick, ••ssive bedded, fossiliferous - stromatoporoid, coral, crinoid
debris .nth some fossils in growth position

to Middle tOpl Devonian Shale

Porcellanite: ribbon bedded. with fossiliferous 11ll1ts~one brecch beds (Eut CirQuel.

Shale: black • .nth thin fossiliferous limestone turbidites. commonly with two-holed crinoids

Siltstone to breccia: thin to thick grlded beds, clasts of chert, quartz Sind Ind sh"e
chips, \nt ...bedded .,.itn black graptolitic shale •• Elf only. isolated outcrops. could be 1 O"CG

Quartzite: grey,dolomitic, SoGe fossil debris. rnythmicilly interbedded .ntn bllck grlptolitic shale

Shlle: black. graphitic. graptolitic. variably calcareous •• undhided Paul Rher F"oMllltion

902
(striped)

928

928

H£L'
LEAO

LEAS

~ ILE, HEI

KECHIKA GROUP (eoK,

OK"
eOKL

MENZIE CREEK FORMATION (Oyl

0VF 937

D
V1

937

0YT 937

0VG 937

OK' 919

'l.UL RIYER rORMATION - La.er ILD,I

Dpp 930

°pL 906

LOp1 906

LOpO 919

LOpS 965

SILURIAIt SILTSTONE· 1551

SSN 940

555 940

550 940

Sse 940

ROAD RIYER GROUP 105.; Sol

Soc 932

S'L 903

OS.G 967

05'0 963

OS'T 905

aSRS 904

OSRC 933

°So. 936

SKOKI FORMATION 10SK)

°SK 901



A

8

C

D

E

F

G

H

OJ

•
L

H

H

8

p

Q

R

S

S

T

U

V

W

X

V

Z
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MODIFIERS

m.3tu1l1 to

lithology identical to, but stratigraphic position different from

Calcite nodules

Bar; te nodu 1es

Chert nodu 1es

OolClll1tic

Highly foliated· when alone denotes FAULT shear zone

Carbonaceous or graphitic

Interbedded with shalt

Intr.fonBItional brecci./congla-erate

Shaly

Calcareous

L_in.ted

Massive bedded

Madu tar pyri te

Sllty

Laminar banded pyrite

Quartzose

Disseminated pyrite

Siliceous

Non-silicIOUS

Siltstone llarina. (calcareous and non-calcareous) - usually turbidites

Tectonic IU-1 Breccia - when alone denotls FAULT bMeCC11

Volcaniclastic or tuffaceous

Bioturbated (·WORMY-)

With c~n91omerlte interbeds

Pyrite laminae (individual)
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CODE

J

Farmahon

l
J

CryltG I P.cil Formation

PeUy Formatlon

J.... C_ Fo",,,",on

KaJzas Formation

""AHSITION ZONE wITH UNIT I

~ARO SULPHIDE OEPOSIT UNDI"lRVH1ATEO

... .Il.RBLE AHO SILlCAT[O~

tr,l(TA8ASITE

jRj,PHlTIC SCHIST

.:.1I'8OHACEOUS. !1OT1TE • ""scaviTE - ~OALUSlTE SCHIST

OUAIITZO - FELOSPATHIC, BiOTITE ".JSCOVITE GNEISS/SCHIST'

':'4CT1T£ AND SlLtCATEO .",,"aLE

UNDIFFERENT1ATEO UNIT I

ECLOGITE

SERPENTINIZEO ULTRAMAFIC ~ETA8AS1TE

'.t(TABASITE

~RAPHITlC PHYLL,.ITE/SCHIST

'/AlillA8L'l' CAL,.CARfOUS ~USCOVITE - CHL,.QAIT£: BIOTITE ~HYL,.L,.ITE! 5011ST

'/AIlIABL'l' CAIl80NACEOUS. :ALCAREOUS QUAllTZITES !GR1TS

UNOIFFERENTlATEO UNIT 0

GAUItO

FtOD1NGlTE

S[RP!NTlNIT!

MASSNt. AHD FRAGMENT.... BASALT F\.OWS

CAl.C - SlI.lCATE PHYl-UT!. / ..AGil-LIT!

TUFF TO TUFFolCZOUS CHEJ"'

IMAOOH CH(IfT

v..fUCOLOUlt(D I'MYLLITIC 04lRT / OUAATlITE

'dRBl.£ / PHYLLJTlC MAft8l..E

aARlTt ~ Z

CHERT GR"NUr.E/ ft(!IIr.E CONGLOM(Il"T!. /QU""TZITE

BAlUn: - I

CARBONACEOUS TO GIlUHIT1C. GR£Y SILICEOUS ~LLIT! / P'HYl.L.ITt Pisswic:k Pond

C~BOl\lACEOUS TO GRU904IT1C, AftGILLIT'E/ PHYu.ITE

.1MYGOAt.QIOAl.. CHLOlliTIC PHYLLITE

VAfWl,eLY CAU:.ARtOUS. GRAPHITIC I'MY~ITE

CHLOIUT1C ll''''YLr.JT!

!>HYLLJT1C MARBLE AND SILICATED MAft!l.f

LAIrII1NAIlLY IlANDED, vAfUAfJi.Y CALCARtOUS, CHLORlT1C F'HYLL1T'E

!,1ETABASITE

C.1L,.CAREOUS MUSCOVITE CHLOiItlTt :. BIOTIT!. I"HYLL.JTE

'J6RIABLY CALCAAEOUS. GRAPHITIC F'HYLIT't HOST TO UNIT 4

GRUM. vANGCAOA , OY, FIRTH, SWIM, sa, SEA Su..PHIDE O£POSITS UHOI"ER!NT1ATtD

r.RAPHIT1C 'JUARTltT[ IN NOH -CALCAREOUS PHYU.IT'£ /SCHIST

':'UFFAC'[OUS CALC - SIl..ICAT'[ ItHYLLlT'£ / SCHIST (.Il.SSOCI.ll.TED WITH 30 I

'ION' CAL,.CAREOUS, MUSCOVITE -.CHLORITt ~ 810mE F'HYl.UTE/SCHIST, UNDI"~ENTI.Il.TEO

"'ARaLE AND SILICAT[O JilI"RBLE

"''''oII'HlT'lC PHY\..LlTE/SCHlST'

O:Al.C • SILlCAT!. PH'fLU!! / SCHIST

"'UABASITE

CHL,.DAITIC PHYWTE;' SCHIST
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ANVIL RANGE LITHOSTRATIGRAPHIC

:!uu.. ::UAFlTZ ':(IN •.:000

:>VRoxENIT£ ~ SE.RP!NTlNIZEO EQUivALENTS

::.lOKEY c.uAATZ •."'a,OSPaA PORPHYRY

:lORPH'!'RlT1C HB - 610 OUARTZ :)IQRtTE

EOUI(;AANUI,.AR HB· SUO QUARTZ ::lIORty!

.JUAATZ .'ofONZONIT! O!GMATITE OIK£5

:>')RPHYAITIC, BIOTITE - aUARTZ '-IONZONITE

',lUSCOVlTE - BIOTIn GRANDOIOfUT!

uNDIFFERENTIATED POLYMlC"iIC CONQU)MV'An:

GRAYWAQ(E, SHALE .....NOR CONGLOMERATE

;HtCK8EODfO SILTSTONE

FI.YSCH FACIES GRAYWACKE AHO 5H"l.L
BASALTIC GRAYWACX!S ~o ,utGu..ua::ous CHERT'S

aA$Al.T Fl..OWS

'/AR1COl.ORED RIBBON OtERTS AHO NON' CAL,CJJtOUS PHYLLITE

'NTERBEDDED CARBONACEOUS LIMUTON! AHD GIt&JIHITlC PHYLLITE

RUSTY w[ATHERING, FINE GRAINED, POLYhllClTIC CONGLOM[fU,T!

ECLOGITE

3A~T

", ..."ZBURGIT!
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,0
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"
'0

'c'."
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"
'0

':F
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'0
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.0

"
".0
"
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'0

"..
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1A

"0

"c".,,.

91S

938
932

937

93'
9S6

939
929
928
942
917
918
940
914
909
968

961
92S

907/950

907/931
933
96S

907
924
933
931
90S'
912
930
9S1
919
940
921
942
962
962

911
949
945
904
910
908
920
936
923
916
.913
941

906
963
913
908
946
912
923
901
908
967
9.7

943
902
943

907/9S0
933

908
966
948

Eagle
?rtsmacolor

.~o.
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Appendix

UNGOROA 'L.l.T[AU U[.I.

lITNOSTUT1GU'NIC CODE

Gr.....10f'H. (klll<lr< p1l9. OU ~ lOll
.I.d_lllu (oU _10I'I1UI

' ....UU
QuVU dlorlU (klD.r Hpll,. qu > lOll
010!'H. IUPlr <c p1l9. qu • lOtI
"OIIICIl'IHI lk....... pi". oU < lOll
'Y"O.",'U
Granit. {k,plr >p,1I,. qU >1011
S)'IIIll' (Ull<Ir~pl... qu <1011
aul1 au ••1111/11Od1

III

APRIL ',1981

FoilltllGll11'1111UG
'or'PfI)'ri tiC
Apft6lIHlc
s-key oU·OIlrll"
MuSCO'lit..OIVi",
ll.Ip,ar-OIar1",
IiotlU·OIlri",
-"1001,·OIarl,,,
Alt""" (kaol;lIitl. _tMrl1IC1l'11UJ
~I (eoulVlIlIIlarl

UlIlt 5 ".'"'",\0.....,..,
I·'

I,
o,,,

IlllMl.h. CCIl'IUCt

Url ..l)' Cllc.,...,l. "'....iuc ",)'111U IhoUI Unit IJ
CIIClr_. "SC'O'flt~lIlo,,;u • 010tHI p/lyl11u
"IUOnH. - .
L.iIIvl)'~••v1l01)' (lletrlOlll. clliorttic pl\)'lliu
'hylllt;c ......11 MId .illetUd ..rl:ll,
ClIloritic pIIylliU
uriallly calC"""" ",.p/lHlc p/l)'llIU

Silic_.
C~IIOU'
Cllcer_1
All""". ~H1C (...H. ';et ",••IOMI
aUldolll/I.,/1.1Ud
1'OII-(llc._.
Tuff aclOlll
Cllicritic
Sult; ...."lrl'"-,

PHYLLITEMARBLE

....KO.itt ~~u•• CIII. p,llylltu (IJIIltr.Jll luI fiG' fMlrllMJl

SI1;CIOllI
Pyrl t ..oc.rl""
hle'M.rl", 1...1U .1et ",•• looel
11lS UWJ/or PtlS-OI.rlll9
C.rOOlllt.-0IIr1 1llJ
CII1 ~qtZ_" Pll1111U
P)'l'TlllItlu-llIlrlnq
KIogllltlt..OI.rll\9
CllllcOP".t U·OItrl",
~~I

'"

1 SllI~1

Z *,""C.let_S
) C.lcareoul
• Alt""". ll)"rltlc (...HI ';c........ ,oo-J
5 16Ild.../lilll1111UCI
, Su1fld..fMarllllJ
1 TuffK1OU1
I ClllorltlC
, Cll"OCIl'IlC_'
0_1

Trllllttton z_ .ttll Unit 1
Cllior-ittc pII)'llltl/$C1I11t
"IClDlJlte
C.IC.slllC1t1 pIlyll1u/lcnlit
lir....lUc pIlylllU/lcnllt
".nl, MId lillcU'" ..r1l11
llQIl-ult...-l • .,sco"IU"Clllorlt.· DiotlU pl'Iyl1tu/scntlt

- \lnGlff..,....tlatllI
Tuffac_1 caIC-Illlc.U 1Joft1'IIItt/lCnist (Iueclat" .ltll )-01
GrlOllltlc ou.rUItI III _-ulc.rlOlll ,,"yllIU/lcnist
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C
o
C,,

, • .1. sultt.......r1"'. ritltlOll·Nnd.... ,rao/litlC OUII"U;U
I ".,.it..f,... QIoIartliU (..y CCIl'IUill 1>&11 _til lulf;dl$l
C In. -.l11-1ICIOf'. p,,,.1uc quarulU
DIn. _ul·o,url",. p,yritlc QutrtlrlU
E .'Iauh. pyritic lu1ftdll
F lucliMt fac1" ui., lulfidll
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H '}'I"f"flOtltlc facl uh, luUIIIII
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Appendix III

U'THJSlRATtGlWlHIC <:mE
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V&'iIIbly~.~ue pbyllltli tb»t:8 Wt 41
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Rrfllleu: ..mLe _ .wea_ -ale .

QW:ritU: pbylllc.
v.rimly~.~dD pbylllta
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APPENDIX IV: DRILL-HOLE IDENTIFICATION CODES, 1981

Anvil District:

ET 81 T

Tenas District:

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

EM 81 H (Exploration MacMillan)

EM 81 S

RIP

ES 81 SH (only 1 - 9 holes)

EP 81 MM

EC 81 T

EC 81 C

EC 81 R

EG 81 C

EG 81 F

EG 81 E

EA 81 V
FA 81 V
FA 81 VX (outside Vangorda, only 1 - 9 holes)

EA 81 X

EA 81 S

EA 81 F

EA 81 G
FA 81 A, U

MM

KLUNK

HY

SUN - MOON

SHANNON CREEK

TULAMEEN

CARMACKS

ROSS RIVER

CIRQUE

FLUKE

ELF

VANGORDA

DY

SWIM

FARO

GRUM

Anmac District:

Shannon Creek District:

Pelly Properties:

Coal Properties:

Gataga District:

r ,
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