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1. INTRODUCTION

Geologic information is collected at great expense and considerable

risk during exploration and development drilling programs on orebodies.

Cyprus Anvil has a computerized drill-hole data management and display

sys~m which is designed to store, retrieve and graphically display this

information. After drill-hole data has been input to the computer and veri­

fied it is readily accessible for a variety of specialized purposes (inclu­

ding weighted averages, lithology search routines, graphics, geostatistics,

etc.).

To facilitate computerization, the drill logs are recorded, in the

field, on standardized forms. There are seven 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 his 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.

This manual forms an integral part of the documentation for the CAMC

Diamond Drill-Hole Data Base System. It describes the format for completing

the field drill-hole logging sheets. The User's Manual (J. Marlon-Lambert

1983a) provides directions for entering, editing, and processing the field

data with the CAMC computer. Technical information concerning the equations,

concepts, and definitions used in manipulating the geological data is con­

tained in the Technical Appendices (J. Marlon-Lambert 1983b).
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The format described with this manual is consistent with all diamond

drill hole logging conducted during and after 1982 field season. Gataga

District field logs completed before 1982 have been up-dated and are fully

compatible with the current logging format. Logging conventio,s and prac­

tices for the earlier Anvil District drill-holes are described in Hall

et ale (1981).
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2. DRILL-HOLE DATA FORMATS

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

vals along the length of the drill-hole. The data,recorded on the (pre-prin­

ted) field sheets are entered into the computer system using a terminal.

Each observation is entered as a separate data record (one per terminal

line image). The format of the data record varies for each type of observa­

tion, and each data type is identified by a special character code which

is written in the first column of the field logging forms. These codes and

their associated data types are in Table 1. The codes are listed in the

order that they are used when completing the field logging sheets ..

TABLE 2.1

CODE TYPE OF DATA

T introductory record identifying the drill-hole, including
coordinates and elevation of collar

R down-hole survey orientation data (zenith and azimuth)

C general comments pertaining to the entire drill-hole

L lithologic data

S structural data - orientation of any planar element

$

F

P

H

E

structural data {same as above)-will be deleted during
plotting of the drill-hole profile

fault data-orientation, type, thickness of fault gouge,
fracture, broken, lost core zones etc.

assay sample data - interval, recovery, sample number,
rock code for assay information

specimen data - interval and sample number for research
specimens

geotechnical data - rock quality information (this portion
of the program is not operational yet).

I
i
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A and Mare Code symbols which have been historically used for
assay data associated with the FARO deposit. They will be encoun­
tered only rarely in early drill logs.

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 entered into

the ~ata base. Thi·s gives the geologist the flexibility of recording sup­

plementary 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.

/
i



- 5 -

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

Information to be collected for each drill-hole starts with the summary

field sheet which outlines the location, inclination, and other general

information for a particular drill-hole. This first sheet is for the informa­

tion of the geologist and is not entered into the computer DOH data base.

The summary field sheet for the diamond drill-hole should be kept up to

date as the hole progresses. An example of a completed sheet is shown on

page 6 .

3.1 Drill-Hole Identification - Naming the Drill-Hole

The name for a drill-hole is composed of up to seven (7) alphanumeric

characters. Intermixed alphabetic letters, numbers and even symbols may

be used. The current Cyprus Anvil usage 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 (i·n the year) of the hole. An example

from the Cirque deposit drilling program in 1979 is: IEG79C14" (Exploration­

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

could be labelled "FG81C02". This drill-hole identification iF used for

all data collected from this hole and is recorded on every plge of the drill

log. Codes for all 1981 projects are listed in Appendix III.
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CYPRUS ANVIL MINING CORPORATION

DIAMOND DRILL CORE LOG

Page 1 of~

Date: J@j /81
Hole Number: err SIC 1/

Project: GA..,....AG-~

Location: Cirrtu~ 8~cl<sit1e

Claim: C11t.~ uE:. :$J/
Terr.Plane 'I 31'1, ''Y';:''Co-ords.: N

3rl l 'J3/ .. 0 E

Grid
SE<:.-ri{)N ~83+.5'oJJCo-ords:

Reference Fabric Orientation Diagram:

All symmetry determinations looking

I Elevation: jVUJ with ~ dipping

Total Depth: _---.,;...r_1_0_.~,;l.~m. _ S/;J with dip azimuth ~:l¢~

Purpose:

V~ S I CwJ I Lc..'P, t.J...!R
i

Reason hole
Termi nated:

Logged by:

Dri 11 i ng
Contractor:

Hole.
Cemented:

Steel down
hole:

. r'
No

No

JlJ./ ~ 1./ CORE
Size From To Collar Cased

CASI-Vy. I and Capped: No
0.0: 12· :<

N4 12. :< r70.;(

Started: lu.~ 13/41 Completed: Ju';j 3~/

C.A.M.e. 1981 - E - I
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4. PAGE CAMC1981-E-2 OF LOGS: LOCATION, SURVEYS, COMMENTS

Field sheet CAMC1981-E-2 is the first computer-coded page of the drill

logs. This sheet contains general information with T, R, and C subfiles.

A completed example is illustrated on page 11 of this manual. This sheet

includes the name and geographic location of the drill-hole (T-subfile).

In addition it lists the necessary down-hole survey points (R-subfile) which

allow for calculation of the three-dimensional position of any down-hole

observation. Space at the bottom of the sheet is provided for general com

ments concerning the drill-hole (C-subfile).

4.1 Type "T" Data (Drill-Hole Name and Location 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 metres). The data format is as follows:

col 1 — card code — "T"

col 2-8 -- drill-hole identifier of 1-7 alphanumeric characters
(see page 5). All other data for this drill-hole must
have this identifier or they will be rejected.

col 10-16 -- collar elevation j
i

col 17-24 -- collar northing coordinate (generally UTM coordinates)

col 25-32 -- collar easting coordinate (generally UTM coordinates)

col 34-39 -- units of measurement for the depths and coordinates.
FEET or METRES, if left blank metres are assumed

col 41-42 -- R.F.E. - reference fabric element - for symmetry deter
mination, e.g. SI, S2. (this will be explained in
Section 6).
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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 justified
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.

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 4.2J) consist of the borehole azi-

muth, 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.

~. I

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,
respective6Y). No ~alues for the collar azimuth is needed if the zenith
angle is 0 or 180 .

Entries of "R" data are madr in the following format (see example on page
11) : !

col card code -- "R"

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

col 10-14 -- depth at which the measurement was - entered as an
integer in units'of 0.1 metres (feet) i.e. 02500 = 250.0.
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Down - hole
depth

PLAN VIEW A-A

Drill - hole inclination
at surveyed position

(tangent to core axis)

Azimuth angle

Drill - hole direction
at surveyed position

SECTION VIEW

Surveyed position

Zenith angle

~1a

Drill - hole direction

Figure 4.2.1 DEFINITION OF DOWN - HOLE SURVEY ANGLES



col 22-26

col 28-32

. col 35-36
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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 to
the nearest 0.1 degree. (see Figure 4.1.1)

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.

optional comment field - available for any comment con­
cerning the reliability of a particular measurement.

Note that the survey point at a depth of 91.4 metres on page 11 has

been listed as 'suspect'. Because the field geologist has decided that this

reading is bogus, he has drawn a line through this measurement. Consequently

the reading will not be entered into the data base. Alternatively, he could

have interpolated values for the zenith and azimuth angles and noted in

the R-comments field that they were IIguestimatesll. This alternate approach

is illustrated in the lower part of the R- subfile field.

4.3 Type IIC II Data (Comments)

This record is used to store comments about the drill-hole. C-subfi1e

data may be used only on this field sheet in columns indicated. The format

of the record is as follows:

/
I col

col 2-8

col 10-51

card code -- IIC II

drill-hole identifier - this must be the same as the
type IIT II header record.

comment text field. This may contain any explanatory
notes the geologist cares to add to the quantitative
data pertaining to the drill-hole.
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Cyprus Anvil Mining Corp. Poge z of

Diamond Drill Core Log Date;j^^si Logged py MJC, t*L£
UP, Cu)J~

•

TO
o

O

Drillhole Elevation Northing Easting ., Units .
(feet /metres)

R.F.E

1 2 8 10 16 17 24 23 32 34 39 41 42

T F.^a/.co,/ ,/.5,3,^i.,^ 3i?i5T.3i3i^i.w? 3i *o,3,^,, \S Tl^Ti<i£,s Si/ 1 1 1 1 1 1

•

O
o

Drillhole Depth Zenith

Angle
True

Azimuth
Comments

1 2. Ill . I« '0, . . 14 *> . . 26 M. . . ,32 «*i i i . i . • i t • i . .»

R £,&,&/,c<0j . . ^ o /.fi.Oi- 0 i i0i »iO A,T, .C.O.L.L.A.R, , , , , t , , , , , , , ,

* G&A/.Cid./ i .?i0 5 7.7. &• S tfi/.Oi».d i i I i i i I i 1 i i l I i i I i i i i i i

&. i 0 i {/
E eiuits /i«-|iyi/ i i ';\t 7 /i—'ii?i • 4 /1 UlC> • \0 —tO\0\ i/vi<5in iT|/C|«.iSm \T\H\I\S\ i i i i

L &6T& ;,<:,£./ JJX y ;.?.^. 0 a;.«2.*.<9 i i i i i i i i i i i I I I i i i

& E^Siy.c.oi/ l?./l? y /.**:*.. 0 6\2\£\. \C i i i i i i i i i i I i i I i i i i i i i i

& f,^,;/,^/ JM
•

3 /,6">6,. 0 O\ls$\*0 i i i i i i i i i i i i i i i i i i i i i i

&c^a/ico,/ <3\3tS 3 y.v.di. 0 di^,3..,0 i i i i i i i i i i i l i I i i i i i i i i

i i i i i i i i i • it* 1 11*1 i i i i i i i i i i i i I i i i i i i i i i

i i i i i i i i i I..* 1 J 1*1 i i i i l l i i i l l l I i i l i i i I i i

i i i i i i i i i iii* 1 11*1 i i i i i i i i i i i i i i i i i i i i i i

1 »-1 i i i i i i i i i * 1 1 1*1 i i i I 1 i i i i l i i i i i i i i i i i i

i i i i i i i i i i i i. 111*1 i i i i i i i i i I i i i i i i i i i i i i

• i i i i i i i i iii* 111*1 i i i i i i i i i i i i i i i i i i i i i i

i i i i i i i i i i i i * II 1*1 i i i i i i i i i i i i i i i i i

• i i i i i i i i iii* 111*1 i i i i i i i i i i i i i i i

£ F.<nS/iC.a/ • •<?,/ i /.%3. 6 4/i/..i0 i?i£»,. r+iA*,.i liT/rfTif.tfif.di/^iTlfiZ!.

1 1 1 1 1 1 i i i iii* III.I 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

i i i i t i i i i ii.* 1 1 1*1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

i i i i i i i i i . i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

i i i i i i i i i i i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

i i i i i i i i i i i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

/ i i i i i i i i i . . i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11
i i i i i i i i i i . . 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

I i I I l l i i i . i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

•

o

o

Drillhole Comments, Errant Remarks, Snivellings and /or Lewd Suggestions
1 2i i i i i i8 10 1 1 1 1-1- 1.- 1.- 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 . 1 1 I I Is6

c E.G^/,00./ S&etK.&LA-iS^rt i£AbStPiitCti*i*,s, .An i9i;„ iVi iii.i..

£•.*£/. c,o/ iPiAiSiSiJ^.i.iA. .^./y./Oitfi ,^,P ,J,M .A i/e. l>L\L\ i#.$i/?,5i ,
i i i i i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

i i i i i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

C.A.M.C. 1981 -E-2
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5. PAGE CAMC1981-E-3 OF LOGS: LITHOLOGY

5.1 Type "L II Data (Lithology Data)

I
The lithology page is used to enter the sequence of lithologic units

obs~rved over the length of the drill-hole. Two different forms of sheet

CAMC1981-E-3 are shown on pages 16 and 17. Either format is compatible with

the computer data base. It is imperative, however, that the field geologist

write an adequate description of the lithologic units as they are logged.

Experience has shown that the lithologic codes developed for a district

are subject to significant change, and new coding of a unit is difficult

without a detailed description of the core.

Completed examples of the field sheet are illustrated on pages 16 and

17. The format of the record is as follows:

col

co1 2-8

card code -- ilL II (must accompany any dafa to be entered
into the data base)

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

col 16-20

col 10-14 -- beginning 'From l depth of the lithologic unit. The depth
is entered in units of 0.1 metres (feet) as an integer
number; i.e. 1500 is 150.0. Where IFrom' is not entered
it is assumed to be the same as the 'To' of the pre­
ceeding IIL II entry.

ending 'To l depth of the lithologic unit. This depth
is entered in the same manner as the beginning 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 26-28 --

col 30-34 --

col 35-65 --

col 66

- 13 -

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

lithologic unit. These units are assigned by the project
geologist to cover all rock types expected to be encoun­
tered.

The first line of the Description field (sheet E3) is
reserved for up to 30 characters of additional litho­
logic description using the alphanumeric code. These
columns allow for description of primary features,
secondary alteration features, and listing of litholo­
gies which oc~ur in subordinate amounts. Examples of
the use of thi s space are presented on pages 16 and
17. For the Anvil example (page 16) subordinate litholo­
gies are indicated by parentheses. Relative amounts
of these lithologies are indicated by the numbers
(percents) listed on the same line.

verbal description of unit, not entered in the data
base. This space is reserved for the detailed descrip­
tions of the rock types (for later use in trying to
remember the "look of the rock"). It starts on the
second line of the Description space and continues for
as long as necessary. Note in the examples that these
lines do not have an "L" in column 1.

5.2 Lithologic Units for the Gataga Area

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

char 1,2

char 3,4

char 5

alphabetic (A-Z), denoting AGE (e.g. D = Devonian),
GROUP or FORMATION (e.g. G = Gunstee1)

alphabetic (A-Z) denoting FORMATION (e.g. W= Warneford),
rock type or member (e.g. PH = phyllite, hanging wall)

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

- any additional modifiers in the first line of the Description space

are also coded and included within the data base.
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Details of lithologic units including OVERBURDEN and FAULTS are given in

the lithostratigraphic column used for the Gataga District (Appendix I).

5.3 Lithologic Units for the Anvil Area

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

char 1,2

char 3

char 4,5

alphanumeric denoting AGE or FORMATION, right justified

alphabetic (A-Z) denoting member

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

e.g. 4 A 4 5

- any additional modifiers in the first line of the Description space

are also coded in the data base.

Details of lithologic units are given in the lithostratigraphic column used

for the Anvil District (Appendix II).

In both districts fault zones are logged as separate lithologic units

(see examples). Formatting of the lithology code for faults depends on the

district. Any details concerning orientation of fault zones, type of faul­

ting, and condition of the core should be noted in the Description space.

A separate Faulr logging sheet will be discussed in Section 7 of this manual.
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5.4 Lithologic Units for New Projects

Manager(s) of new projects will be responsible for designating 1itho1o-

gic units for their areas, using a 1 to 5 character code. Structural obser-

vations can be included with the lithologic descriptions. It is still

com~atible with the computer system but need not be computerized in the

early stages of projects that may not be successful.

J
i
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Cyprus Anvil Minino Corp. POOI.3 of IS-
Lithologic Log Oot.: Logged By: DSJ / GA J

I

I

• From To Recov. No. Unit Descri ption..•u
I 10 14 II 20 22 24 ze 21 50 54 55

J.. I I IIJ III I I ,6II
I.

I I J 114. I o lJe~slA.~ DEN - CAs UtJ (i. .,.-G) II> 'I f',

1. I I 16 / I I JIBIJ I I I •..:l 1.1i~'~IA /} IO~~\ 9f: ~

I t?
... ,

/.... t"u. iI- <L. , t:..~~ ),<LrI I I I I I
.

I I I 1 I I ("I, "" Jd- 4d·~,...... .,.j.'JAA"

I r~
~ ...J

"..L )~"~" ".__~ 'd: -~ r~I I I I I I I I I I I 1 A A ()(l .... ,,.

I I I· I I I I I I I I I I I ~y rf"/H';~u ~ /h~ t_ ;,'!..,.. ....... ~,"''''' ~ ££4". "l-

I I I I I I I I I I I I I 1 A_ ... t!!!." .....J ~ I

IL I I I I I J,9I~ I r:: I I~ . ~,...,.,. ..) (]

L I I I I 1~lt.. ~ J I I I I~ L1iRIl1I 1:8 ~;(

II. I 1~lb IJ I I ~I'~
c.

~ ,SiAI('}1 I <".DC) (~Go) as-: /~: m,"Y1tJ,.I r~ I I~

I I I I I 1
-,

I I , I , I I 1 /)u1l... ' L/ n7 :./ "COIt:!.·/ I't!.<:..to tlt!.t~i2 A ",/0
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6. PAGE CAMC1981-E-4 OF LOGS: STRUCTURE

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

I
I

This field sheet is used to record structural observations from the

drill core. As these data are often measurements t the observations are

assumed to be at discrete points down the drill-hole. The depth of the obser­

vation is recorded in the "to-depth" field (col. 16-20). The different data

that may be observed and recorded include orientation of any planar element

(SO bedding t Sl cleavage t S2 cleavage ...• ) with respect to the core axis t

symmetry information (vergence)t type(s) of cleavage present t and stratigra­

phic facings--stratigraphic tops up or down the DOH.

Examples of the structural logging sheet are illustrated on pages 20

and 21. Page 20 is a typical example for the Gataga area; page 21 is an

Anvil example. The format of the logging form is as follows:

col 1 card code -- "S" or "$"
"SII is used for data which is to be plotted on the drill­
hole projections.
11$11 is used to enter observations in the DOH-data base
which are not to be plotted on the drill hole projec­
tions.

col 2-8 drill-hole name (identifier).
This must be the same as that used with the type IIT II
information) .

col 10-14 -- from depth of the observation.
This depth is recorded to the nearest 0.1 metre (foot)
with the decimal point assumed between columns 13 and
14. It is used only for zone observations. With point
observations it must be left blank.)
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col 16-20 --

col 22-24 --

col 26

col 28-32 --

col 34-38 --

col 40-44 --

col 45

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 metres (feet) with the decimal point
assumed between columns 19 and 20.

feature field.
This field is used to insert descriptive information
about the reference fabric element during the structural
logging. It is not plotted. Permitted codes are PSn,
CSn, and DOn; these are explained in Section 6.2.

symmetry code
The permitted symmetry codes are S, M, Z, E, and 3.
These codes describe vergence relations for the refe­
rence fabric element and are defined in Section 6.3.
The codes are plotted on the structural projection of
the drill-hole. Symmetry may be either a zone or point
observation. With point observations of symmetry the
From-depth field is left blank. For zone observations
both the From-and To- depth fields are completed in
the log. If this field is blank it was not measured
or observed ..

observation for the So plane as follows:
col 28-29 angle to the core axis (0-90)
col 30-32 dip-direction (0-360) with respect to the
reference fabric element measured clockwise (see Fig.
6.4.2 ).

observation for the Sl plane as follows:
col 34-35 angle to the core axis (0-90)
col 36-38 dip-direction (0-360). Where S is the refe­
rence fabric element the azimuth is insefted once at
the top of the field sheet or where the azimuth changes.
Where another planar feature is the reference fabric
element, the dip-direction of Sl is measured clockwise
with respect to the reference fabric element.

observation for the S? plane as follows:
col 40-41 angle to the core axis (0-90)
col 42-44 dip-direction (0-360). Where S is the refe­
rence fabric element the azimuth is inse~ted once at
the top of the field sheet or where the azimuth changes.

description
This field is not entered into the computer drill-hole
data base. It is available for any comments on measure­
ments recorded in columns 28-44. It is also used to
sketch minor folds noted in core. A useful feature
recorded here for future reference is stratigraphic
facings directions.

J
/

More detailed discussions of the features recorded on this sheet are
presented in the following pages.
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6.2 Feature Codes (columns 22-24)

Permitted feature codes are PSn, CSn, and DOn. These are descriptive

codes for the reference fabric element noted in the drill-core.
I
I

PSn where n = 1, 2, 3,

PS is a specific term referring to a pervasive fabric element such

as pressure-solution striping, slaty cleavage, or schistosity. The

~ refers to the particular phase of deformation associated with the

planar fabric element. Three criteria should b~ used to recognize this

fabric:

a) it is present in more than one rock type

b) microlithon structures are not visible

c) ideally there should be a transition from a crenu1ation cleavage

to a closely spaced crenu1ation cleavage to a pervasive schistosity

/c1eavage.

PS2, therefore, refers to a pervasive S2 schistosity or cleavage deve­

loped in the core.

CSn where n = 1, 2, 3, ...

CS refers to a well-developed crenu1ation
j
schistosity/cleavage. As

above, ~ delineates the deformation phasJ associated with the crenu1a­

tion schistosity. CS1 will only be rarely observed because generally

the Sl cleavage is pervasively developed. Again, this code refers only

to the reference fabric element.
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DDn where n = 1, 2, 3, ...

The term DD is used when the axis of a minor fold (microlithon) is

parallel to the major axis of the reference fabric element in drill

core. Again n refers to the deformation phase associated with the fold

axis and the reference fabric element. With this special case, symmetry

of the drill core is not readily determined visually. It must be identi

fied with respect to fold plunge (i.e. S looking down plunge or Z

looking up plunge.)

6.3 Symmetry Codes (column 26)

Symmetry codes refer to the angular relationship between the surface

being folded and the reference fabric element axial planar cleavage of a

fold. In both Anvil and Gataga areas folds are usually overturned. Figure 6.3.1

illustrates the symmetry relations between the folded surface and the axial

plane cleavage (R.F.E.). The upright folded surface has Z-symmetry (note

minor folds) and the S-limb has an overturned facing direction.

Permitted symmetry codes in column 26 are S, Z, M, E, and 3. Symmetry

codes refer to angular relation between the reference fabric element (=

axial plane cleavage) and the surface being folded. In Gataga these surfaces

are S, and Sn respectively. In Anvil the equivalent surfaces are usually

S~ and S-i.

The codes often may be used as both point and zone observations. Point

observations apply to a specific observation noted in core; in this case
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Z-Symmetry
Sx steeper SX-I
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Figure 6.3.1
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S-Symmetry
SX-I steeper Sx

Fold Symmetry
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only the To-depth field is completed in the field log (columns 16-20). In

many cases, however, the sYmmetry code is valid for an entire interval of

core; the zone with symmetry noted is indicated by completing both the from-

and to-depths (columns 10-14 and 16-20). Figures 6.3.2 and 6.3.3 illustrate

several examples of symmetry in core.

1) Sand Z refer to observed S- or Z- symmetry in microlithons and minor

folds (Figure 63~1).Both point and zone observations are allowed. For

concordance in 10gging~ symmetry should be determined with the core

axis oriented in the appropriate drilling position. This obviously

means that some symmetry observations will be incorrect because of

uncertainties in core orientation. Symmetry interpretation must there­

fore be constantly interpreted with caution.

2) Mrefers to a zone of mixed symmetry usually implying a hinge zone

of uncertain vergence. Typical examples include large hinge zones or

short, steep limbs. Use of this symbol allows for uncertainty in lbca-

ting symmetry changes over large zones. Both zone and point observa-

tions are allowed.

3) E and 7are used for actually observed fold closures in the drill-core.
i

As such they are point observations. These symbols also have implied

symmetry changes associated with them. 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.
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Core Symmetr y
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Fabric Elements Symmetry Examples Symmetry Examples

SW liEU NE SW M NE
Sx;
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5 x-1

Sx·
I

minor folds in

Sx _I /

/
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Tronsposed~-,­
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?
•

?
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Sx Sx - II

/
i

Dip azimuth direction

S x -L dip azimuth

direction S x _ I

5 x

Figure 6.3.3 Core Symmetry
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= 0, 1, 2, ...

Sn is a point observation of the orientation of a particular planar

element with respect to the core axis. n describes the deformation phase
- I

associated with the S-surface being measured. So refers to primary sedimen-

tary bedding, Sl refers to the axial plane cleavage formed during the first

phase of deformation, etc.

Sn surfaces can be divided into two major categories:

1) reference fabric element (R.F.E.) = Sx

2) other planar surfaces = Sx-i where i = 1, 2, ... , x

In the following discussion these two types of surfaces will be discussed'

separately. Measurement of each surface is similar. In all calculations

of orientations of the planar elements measured for a DOH, the R.F.E. (Sx)

is assumed to dip in a direction specified by the field geologist.

6.4.1 Sx = Reference Fabric Element

The R.F.E. is defined as the planar element which is developed through­

out the core for a particular DOH and has a constant dip line azimuth (dip

direction) in the area of the DOH. Because it is assumed to have a constant

dip direction, the R.F.E. (Sx plane) should ideally be the axial plane

cleavage for the latest deformation phase observed in drill core. In the

Gataga area Sx is normally Sl; in the Anvil area it is commonly S2"
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HIGHEST POINT ON PLANE
I
I

ANGLE OF ·R.F:E.

LOWEST POINT ON
PLANE

'\

FIGURE 6.4.1 DIP ANGLE OF R.F:E.
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The deformation cleavage (reference fabric element) for a particular

DDH is specified in the "T" line of field sheet CAMC 1981-E-2 (columns

41-42). An example is illustrated on page 11.

Measurement of the R.F.E. plane in drill core is illustrated in Figure

6.4.1.The intersection of the R.F.E. plane with the core cylinder is commonly

marked on the edge of the core using a grease pencil or felt marker. Because

the R.F.E. in both Anvil and Gataga areas is a schistosity/cleavage, this

line is often defined by the way the core breaks. The R.F.E. (Sx) core inter

section is a plane with an elliptical outline. The field geologist measures

the angle between the lowermost point on this plane (major axis of the

ellipse) and the core axis. This angle is readily measured using a contact

goniometer or a protractor. It is recorded on the logging sheet (CAMC

1981-E-4) in the Dip columns of the appropriate deformation fabric (commonly

S, or S^).

The R.F.E. is assumed to have a constant dip direction (dip line

azimuth) for the entire drill hole. It is determined by averaging measured

dip directions of surface outcrops in the vicinity of the drill hole. The

averaged dip line azimuth is recorded in the Direction columns of the appro

priate deformation fabric (commonly S, or S?). Since this direction is

constant, it is commonly entered into the structural logs only on the first

line of each page.
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Other Related Planes: Sx-i; i = 1, 2, ... x

The orientation of any other plane within the drill core is measured

with respect to the core axis and the reference fabric element (Sx plane).

Its orientation in true space can then be calculated since the orientations

of the drill core and the R.F.E. are known and/or assumed.

Two measurements are made and recorded for Sx-i. These are illustrated

in Fig. 6.4.2. To make the necessary measurement the core is conventionally

held vertically with the direction of drilling being down. The lowest points

on the planes representing Sx and Sx-i are identified and marked on the

slde of the core. The 'dip' field for Sx-i is measured with respect to the

core axis in the same manner as done for the R.F.E. For the 'Direct' field

the angular distance between the lowest point on the R.F.E and the lowest

point on the Sx-i plane is measured in a clockwise direction around the

circumference of the drill core cylinder. This angle ranges from 00 to 3600
.

(If they dip in the opposite directions the measured angle is 1800 .)

Locally in a drill-hole a later cleavage may become the dominant, perva­

sive planar fabric present. In Anvil, for example, S4 may be locally domi-

nant with S2 being the folded planar element. In this situation 7he R.F.E.

in the S4-dominant area must be changed to S4. An example of a s~ries of

structural measurements with the indi"cated change in R.F.E. is illustrated

on page 21. Note that the description field (column 45-) is used to clearly

outline the change in R.F.E. as well as denote that the three Sn fields

(column 28-44) are being used for different deformation phases than those

recorded in the rest of the drill-hole.
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POINT ON PLANE
\

REFERENCE FABRIC
(Sx) ELEMENT

LOWEST POINT ON
PLANE

LOWEST POINT ON SX-I

FIGURE 6.4.2 DIP DIRECTIONS a
RIGHT HAND RULE
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.Other Related Planes 5x+i, i = 1, ... n

Ideally, the R.F.E. should be the planar surface formed during the

latest d~formation event. All other measured planar elements in the drill­

hole would be related to original sedimentary deposition or earlier deforma-

tion events. Pragmatically however, late deformation fabrics are often en-

countered as weakly or inconsistently developed planes in a particular drill

hole. 5ince they are not pervasively developed, they do not form a suitable

R.F.E .. In these particular cases it is practical to keep the R.F.E. as

the latest pervasively developed planar feature and to measure these later

planes with respect to this R.F.E. surface. These later planes are then

plotted in projection as 5x+l surfaces in a separate drill-hole structural

plot.

An example of this situation is present in some Gataga drillholes.

The typical R.F.E. is 51. Locally 51 is disrupted by a weakly to strongly

developed 52 crenulation cleavage. In most cases the 52 cleavage does not

significantly fold the earlier 51 cleavage. In .this situation it is prac­

tical to measure 52 with respect to 51. A separate structural plot for these

drillholes contains only 52 (5x+l) and 51 (5x-RFE) planes in the plane of

the projection. J

i
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. 6.5 Structural Logging - scale considerations and problems with

field logging

Structural information from the field logs is typically displayed on

a down-hole projection of the drillhole. Obviously the density of structural

rea~ings while logging core is related to the scale used when projecting

the drillhole data. If structural observations are done at intervals too

close for the scale of the plot, the plotted structures overlap and are

difficult to properly interpret.

Previous experience has dictated a practical density for structural

observations while logging drill core. For readily legible structural plots

the following distance between structural readings is suggested:

PLOTTING SCALE

1:1000 (1"=83.3 1
)

1:6000 (1 "=500 I )

1:1200 (1"=100 I )

STRUCTURE MEASUREMENT EVERY

3-6 metres

18-36 metres

6 metres (20 feet)

Symmetry determinations are often difficult to impossible to determine
i

from drill core when the RFE is at an angle of 70-900 to the core ~is.

This situation is aptly illustrated in Fig.6.5J. The RFE (S2) is almost normal

to the drill core axis. Two solutions for Sl and S2 are often possible with

S2 dipping in the same direction for each solution. These solutions typically
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FIGURE 6.5.1

·z· POSSIBILITY

Sheet dip
of 5,

liS· POSSIBILITY

.",

" ",
~:-1~~~-:Sheet dip of 5,", ,..,
",

J
I



,.
- 36 -

have an opposing sense of vergence. In this situation independent strati­

graphic facing indicators are needed to arrive at a unique symmetry solution.

In the Anvil area the S2 (RFE) cleavage is typically at a high angle

to the core axis for surface exploration drillholes. Therefore appropriate

s~etry determinations are often difficult to impossible to delineate.

This problem is further compounded because the RFE is subhorizontal and

is often locally warped to gentle SW and NE dips by later deformation

phases. It is often better to ignore symmetry determinations in this situa-

tion since they are suspect.

Finally it should be. noted that the instructions for measuring the

angular distance between the R.F.E. plane and Sx-i or Sx+i planes assumes

that the drilling direction was "down" (drill-hole azimuth is between 900

and 1800
; see section 4.2). Similar rules are followed for measuring this

angle on upward-directed drill-holes. To summarize, the angle between Sx
I

and Sx-i or SX+i planes is measured"in a clockwise direction around the

core circumference when the drill core is oriented so that the observer

is looking along the core axis in the direction of drilling.

J
j
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6.6 Examples of structural logging

Example 1 (Cirque):

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

the .Cirque. Sl (axial planar cleavage) is relatively constant within the

immediate vicinity of the deposit; Sl strikes at about 1300
, dips southwest

at about 500 to 800
• In all of the structural syntheses for the Cirque drill

holes, Sl is therefore assigned a dip azimuth of 2200
• Sl is recorded as

the R.F.E. in the top right corner of page CAMC1981-E-2, and dip azimuth

of Sl is recorded once at the top of each page CAMC1981-E-4 in columns 36-38

(see example, page38).

In figure 6.6.1 on the following page, the core on the left is illu­

strated 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 Sl dtps SW. This

helps to visualize the structure, although it is not necessary just for

measuring Sl and SO·

The fabric elements are measured with respect to only the core and

each other. Using a protractor or contact goniometer the maximum angle of

Sl to the core axis is measured to be 500
• The maximum angle of So (bedding)

is 800
• It is also noted that with respect to the core axis, So dips oppo­

site to Sl. Another way to express this is that the lowest point on So is

1800 away from the lowest point on 51. Thus the direction of So is recorded
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as 180° on the field sheet and $1 as 220° even though with reference to

the horizontal both have the same dip azimuth, 220°. The direction of the

reference fabric element $1 has already been entered at the top of the field

sheet as 220°.

The measurement taken of the fabric elements in this example are

recorded on the structural log field sheet as follows:

• From To • 50 5. S2,. Feotu,-. De5Cription• ..
Dip Direc1. Dip Direc1. Dip Directu III

I 10 14 It 20 U 24 ze 2. i2 34 311 40 44

S I I 11.. " ,3 1blo , I ~ grOT,.8,0 ,.01Z ,2.10 I I , I
I k I I I

FIGURE 6.6.1 NE

\

~

So

50°

::~*~:::~So
-= 80°

SW

51

(core spl its along 5 I )

So

50°
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Example 2 (Cirque):

The above example is one in which So and Sl have the same strike and

the drill core intersects the strata at an azimuth which is at right angles

to this strike. If So and Sl have different strikes (p1unping folds) or

if the dri11ho1e intersects strata at an azimuth oblique to the strike

(very.common at Cirque), then the determination of major ellipse axes. :

becomes more complex. The following example is a relatively simple one with

drill core vertical. There are three-steps of measurement:

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

sw

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

MEASURE THE
MAXIMUM ANGLE
OF S, WITH
RESPECT TO THE
CORE AXIS

2

Dip - line
azimuths

\

Fl GURE 6.6.2

So

The results of these measurements would be recorded as follows:
• From To Feature • 50 51 52 Descript ion.. ..• ... Dip Direct. Dip Dire<t . Dip Directu
I 10 14 " 20 22 24 2lS 28 32 34 38 ~ 44

S I I I f ,2 d 101'1 I I ~ 6,01/,7 10 6,olz I~O I I I I

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

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

SO' If So and Sl have the same major. ellips~ axes directions but different

angles of dip:

FIGURE 6.6.3

This would be recorded as:

So

SW NE

So

/
I

• From To I So S, 52.. Feature Descri pt i on• ..
Dip Direct. Dip Direct. Dip Directu tit

., '0 '4 .. 20 U 24 ~ 2. 32 34 3. 40 44

S I I I I 12130W 1 I ~ !t"olo,o,o 3,olz.z.o , I I I
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7. PAGE CAMC 1981-E-4' OF LOGS: FAULT SUBFILE ("F" - TYPE DATA)

7.1 Type "F" Data Sheet·- Fault Subfi1e

Inspection of existing drill logs reveals a wealth of

fault-related information under the "Description" field of,
the "L" and "SII subfi1es. It is extremely useful to have this

information in a separate "F" subfi1e which would be plotted

in conjuction with the structural IISII-fi1e.

Initial logging of the "FII-fi1e was undertaken in the

Anvil District during the 1982 field season. At present the

"FII file is logged on the "S11 structural field sheets. In

most cases the IIF" sheets were not completed in the field;

rather they were filled out from the ilL" and IISII files for

a particular drill-hole.

CAMC plotting programs currently allow for limited over-

lapping of the downhole IIfrom- 1I and lito-" intervals when

recording fault information. Two levels of fault observations

are allowed. The shorter intervals (zone or point observations)

must be contained entirely ··within the large interval (zone

observation). A large interval may contain any number of small

intervals as long as the small intervals d~ not overlap with}

each other or extend beyond the range of the large interva1J

For persons familiar with computer programming, this is

equivalent to two-level, nested Ido-1 00ps". Examples of

appropriate II nested ll fault feature observations are shown

on page 43.
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An example of a modified lip subfi1e log is shown on page

43. The format for the sheet is as follows:

col 1 -- car~ code -- "F"
This must be present for any data to be entered
into the data base

col 2-8 drill-hole name (identifier)
Names should correspond exactly to that used for
the "m-type code

col 10-14 -- IIfrom ll depth of the fault zone
This depth is recorded to the nearest 0.1 metre
(foot) with the decimal point assumed between
columns 13 and 14. It is used only for zone
observations (i.e. where the fault occurs over
an interval in the drill-hole). With a fault
point observation (fault is less than 0.1 m
thick) it must be left blank.

)



·,
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col 16-20

!
col 22-24

col 26

col 28-44 --

col 45

- 42 -

II To II depth of the fault zone
This depth must be present. For zone observations it
is the lower limit of the fault interval. For point
observations it is the depth at which the observation
was made. The depth is recorded in units of 0.1 metre
(feet) with the decimal point assumed between column
19 and 20.

feature field
This field is used to describe the type of discontinuity
present. Table 7.1 contains the features recognized.
The field is left justified. Modifiers are to be placed
to the left of the feature to avoid confusion with the
"recovery" field.

recovery field
Recoveries are tabulated in column 26. The conventions
for this column are presented in Table 7.2.

"orientation" fields
Orientations of the fault zones are recorded in columns
28-44. Because they are planar observations, orienta­
tions are measured with respect to the S (R.F.E.).
Columns 28-32 are reserved for the upperxcontact of
the fault zone; columns 34-38 contain point observations
within the fault zone; columns 40-44 are reserved for
the fault orientation at the lower contact of the fault
zone. If the fault zone is subparallel to the R.F.E.
then this information is recorded by writing 99 999
in columns 28 - 32. If the upper or lower contacts
of the fault zone are subparallet to the R.F.E.,
this is recorded by writing 99 999 in columns 28 - 32
and/or 40 - 44, respecively.

"description" field
This field is used for anY/further qualitative descrip­
tion of the fault interva1(

7.2 Feature Field (columns 22-24)

Table 7.1 and 7.2 contains the different features and modifiers to

be used in this field. Most of the terms are self-explanatory; a few warrant

some additional description.·
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Synonyms for broken core include blocky or fractured.

Rubble refers to pebbles or chips. It is considerably more broken than

"poker chip" core.

Gouge obviously refers to mud and/or extremely broken core. It denotes

brittle failure.

Sheared refers to core which has undergone recognizable strain but

remains coherent. Typically it contains an anastomosing foliation

which may or may not have associated slickensides.

Fault is a term with minimal constraints. Further it is not yery

descriptive. A more descriptive term should be used if at all

possible.

Ductile breccia refers to a situation where there is a ductility

contrast between minerals or interbanded rock units during deforma

tion. It refers to augen of more competent minerals within a folia

ted matrix. In the Anvil area it would be most noticeable within

the sulphide zones.
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TABLE 7.1

Fau 1t Features

Main Feature

'. -: Broken core = B

Rubble = R

Gouge = G

Sheared = S

Fault = F

Brittle breccia = X

Ductile breccia = D

Quartz-ca1cite vein = Q

Joints = J

Poker chippy = T

Mis1atch = M

Cave = C

No core = N

Poor recovery = P

No recovery = NP

No cor~ sampled
NNNfor tests =

Crackle breccia = XQ

Degree

1 = weak, minor, slight{ly}

2 = moderate

3 = strong, largely, high{ly},
very dominant{ly}

? = questionable



/
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TABLE 7.2

RECOVERIES

0 = o - 10 %

= 10 - 20 %

2 = 20 - 30 %

3 = 30 - 40 %

4 = 40 - 50 %

5 = 50 - 60 %

6 = 60 - 70 %

7 = 70 - 80 %

8 = 80 - 90 %

9 = 90 - 100%
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8. PAGE CAMC1981-E-5 OF LOGS: ASSAY SAMPLES

8.1 Type "P" Data Sheet - Assay Log (Sample Location)

This field sheet is used to record the depth and sample number of

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

is·a1ways taken over an interval denoted by the from-depth and the to-depth.

The format of the logging sheet is shown below:

co1 1 card code "P"

col 2-8

I
i

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

col 16-20 -- to-depth. This depth is recorded in units of 0.1 metres
(feet) 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 at
the midpoint of the sample interval.

col 22-26 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.

col 28-30 -- Sample interval (i.e. difference between FROM and TO
depths). This is recorded in units of 0.1 metres (feet)
with the decimal point assumed between columns 29 and
30.

col 32-34 -- recovered length of sample. This is recorded in units
of 0.1 metres (feet) with the decimal point assumed
between columns 33 and 34.
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col 36-40 -- lithostratigraphic code of the sample material
(see chapter 5; appendices I, II). Entries in
this space are to be left justified to allow
for a maximum number of possible modifiers.

description. continued lithostratigraphic cqde
modifiers and/or brief description of feature in
the drill core. This field may also contain whole
rock specific gravity measurements for the assay
interval. Page 49 contains an example of
measureed specific gravities for the assay samples.
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9. PAGE CAMC1981-E-6 OF LOGS: RESEARCH SAMPLES

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

The sixth page of the drill logs is optional. It is used to record

samples taken for research purposes: thin sections, palaeontology, etc.

A suggested format, which allows computerization, is given below. H is

suggested as the code.

9.2 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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Cyprus Anvil Mining Corp.
Research Samples, Dati: Sompled 81: _
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ANALYSIS:

PRCBE:

XRD:

ISOIQPE:

FOSSIL:

STAINED:

0l'HER:

a.M-1ENI'S :
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RESEARCH SAMPLE 100

DEPIH: ------

I



PROJB:T:
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UNIT:

ROCK NAME:

HAND SAMPLE:

PlJRIU3E:

a::MMENI'S :

WIN SEO'ION r.cx:;

DEPrn:----

I

DESCRIBED BY:

DATE:

EST.

\

POINI' cr.
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OIIVI
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- lIarl: Ihaly !i.ut.n., li...ton. to "luto•• , buff t. li,ht ,r.y wnth.rin, thinly
irr.,ul.rly baddad with abundant~.

Ckartl irra,ul.rly ribbon baddad with lar,. co.posit. nodul'I, ,raphitic p.rtin,••

- Sh.lal browftoo,r.y t. bl.ck, lilty.

_ Upp.r O.••ni.n to IIl ••ilsippiln I.nd.t•••• to c.n,loe.r.t.a.

-
- C.n,l...r.t.: chart ,r.nul. to p.bbl., allo br.ccil, .iricol.ur.d, bl.ck to li,ht

.il••ry-,r.y w'ltharing.

- OUlrtz.r.nit.: black, li,ht gray w••tharin" .ilic.ou., ,rlphitic, lilinlt.d, could
b. • DC

S
•

_ Sh.l. uith .Indlt.na intarb.ds: Ihal. il .oft, gray, lilty, thick b.ddad, lilinitad,
ua.th.rl rUlty broun. Slndltonas Ira pyritic qu.rtZlranitas, lilinlt.d Ind ri,pl,
cr•••-ll.in.t.d, ru.ty Ind orin,. wa.th.ring.

_. P.rc.ll.nit.: ribb.n baddad black chart, o••rlyin, OlI
VIX

in Fluka-Pia balt, locally
c.nt.inl lar,. li•••ton, eoncrati.nl; DII

vp
, wha. ribbon-badd.d but n.t hlrd anou,h

to ba I poreallanita. Alao eont.inl I till" laainatad/bl.bby blrita horizon.

- Shll.: dirk gray to black, 9unlta.l to ru.ty wa.th.rin" h.rd. grlphitie, cOI,.t.nt
corin, but phyllitic l'nticular elal.a,a whan w••th.r.d; eo••oft ifttrlfor'ltionll
braecia (011 II) Indlor chart Ind qUlrtz land to p.bble con,lollrlte lanu. (011 I) )
• OA 611 , OA:H, OlI,l1C' ~" 6t ~1p.'W, /'d~.J (AJill. (Irl:f~ 'j~cHr1 P'V/~f;"'c..
S;I,(~~" ji,hJ.N [~/N., (l:>ft'lw.;Gr).

I.rita: un,in.rlliz.d, .alli•• , laainat.d, gray, grlda. to bl.bby blrita in .ilfy
Ih.l. intarbaddad with conglo••rata••
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snlOl COlO... uln LITMOlOlV

COIUIDRUR SIlTS10IE (DC)

945

un SKAlE (OA)

Conund,..o silt.ton, _ Silt.ton, to b,..cci,: li,ht ,,.,,. sp,ckl,d-u.,th.,.in" soft, .,,.iabl, calc.,..ooo,
p,,.itic, diff.,.l, luin.t,d, loc.l indi.idual bo,.,.ou" ••po••d on Elf to Pi••
DASH "y b. fin,-g,.ain.d ,qui.,l,nt.

• Up",. Oo.oni.n to li••is.ippi.n .oft sh.l•• and silt.ton" abo., .in,,.,li,,d b.,.it"

DA,s

OA'K

951

'51

945

943

,in,t,.ip.d sh.l,

6I'8IIhitic sh.l, 4

'h,llitic silt.ton,'

Ph,llitic sh.l,'

- Sh.l,: d.,.k b,.oun-g,.", light ,,,,, to r••ty b,.....,.th,,.in,, 'ilt" di.tinctl,
l..inat,d, = DCS'

- Sh.l,: d.,.k ,,,,, to bl.ck. r••t, ,,.,, •••t',,.in,, ,,..,hitic, coo"t.nt, lod,,..t,l,
h.,.d, l ..in.t.d, .ith di.continuou. p,,.it, l.oi••• , i,.,.,gul,,. pl.n.,. cl,•••,,;
I 0',., • ORIII ,

- Siltstone: light to d.,.k g"." s,.ckl,d, .",iably c.lc,,..ou., pl.n.,. to i,.,..gul.,.l,
laain.t'd ~ bu,.,... ,ottl,d; ph,llitic-g,..,-itic l,ntic.la,. cl,•••,,; • GAS,' po"ibl,
fin,,. faci,i of DC

S
'

• Sh.l,: light to "diuo g"." r.'t, b,.oun ...th,,.i.., f'intl, l••in,t,d. soft. phyllitic,
l'nticol", to ,l.t, cl •••,d, • DA", • OR.. , I 0A 6H• Loc.ll, cont.in, thin p,,.itic

siltston, l,n", 'nd bod' .hich •••th,,. b,.ifht o,.,n".

6UISTEEl FORI.TIOI (06, 01) - U,p,,. o..oni•• to ll"i"i"i.n silic.ou. sh.l•••nd siltsto••, .nclo,in, .in.,..liz,tion,

016$ 910 Undhidtd Gunst"l

OICK 951 K,n,in, ••11 ribbon ch.,.t4

OliIK 921 K,n,in, ••11 b.,.,.,n b,,.it,'

OITK 912

- Shall: d.,.k g".y to bl.ck, sil••,.y-g,.., (gua.t"l) ."th,rin" l,.in.t,d.

- pO,.c,n.nite: d.,.k ,,.,, to black, lilY,,., V" ...th,,.in,, ribbon bedded /(5c.),
dth ,"8IIhitic 'hal, p.,.tin" and inte,.b,da. bol.. DA pK 0" DIlIlI ; • OII I1P ' • DICF '

• I,,.it,: un.in,,..li,,d, l ••in,t,d, .hit, to "",; ,,..din, to bl'bb" c.lc""ou., in
bl.~k ,o,.c,ll.nit,; .ithin OICW ' Cont.in. l",g, li.,.ton, conc,.,tion.: ,o•• ibl,

di.tiRgoi.h,d f,.o. OIIF b, di.tinct st,.i"d-4,.th,,.ing l..in".

K.ngin, .,11 poke,. chip sh.l.' - Sh.l, t. po,.c,ll.nit,: da,.k ,,..,, sil.''''-rr-' •••th,,.in,, distinct ,"8IIhitic
,.,.tin" <3 c. ap.,.t, co.oonl, <1 co; luin.ted, c_,nl, .ith siltaton. luin"
(0I1KT); • 01,., 01; • 0I1F•

OISX

931

no

911

901

91a

916

929

Ch,,.t ",.k.,. bod.

,,.,,n.nt sh,la

/
i luin.,. b.nd.d ",.it,

Silt.ton. b,.,cci.

Distinctl, l ..in,t,d .nit

P,ritt

v,ins Ind I••ats

'o,.c,ll.nit,: da,.k g"., to bl.ck, ••••i •• t. ,.i~o" b.dded, co.oonl, .ith qu.,.tz.
••ini.., in ono to so.,,..l bod. u, to s•••,.o1 l.tll'S twick, .ithin 01,.,

- Sh.l, t. ,o,.c,ll.nit,: d.,.k g"', to bl.ck, sil••,.y-g,.,y to ,.u.t, .,.th.,.i." .ilt,;
b'ddin, thick,,. th.n 3 c., I ••si., to laoin.t,d; ,l.n,,. sl.t, cl,•••" in outc"o,;
: nodal....d laob" of b.,.it" p",ite ..d calcite • 0I1K, • OIlS:: 01".

Includo. OITK on Fluk,. On Ci,.qu, not, c,...., py,.it, 'nd disco.tinuou, ("st,.,.k,")
p,,.it, l..in., (OI'R') i. ,,.,,n.nt sh.l, b.l.. 0,." (,.g. I1CO?) and di.t.l to

0,., (,.,. R. C,."k and Ci,.qu, C""k). Oft Elf, ,,.,,n.nt sh,l, in i•••di.t, footu.ll
of ,i.,,.,li,.tion h•• 3-10 '0 o.oid blob••f c.lcit, • ~u.,.t, in s.u••,,-lik,ch.in••

On Fluk' and Elf, foot••ll ''''gn.nt sh.l, is interbedded .ith 0 ,
'l

• ",.it,: >1~, .,,,, fin,-g,..in,d, v,,., finely l,.in.t,d, int,rl,.in,t,d .ith silic,ou,
~ c.lc.,.,ou. sh,l, and siltston, in bod, 1 to 20 c. thick; can h••, visible ,.l,na
'nd s,hal,,.it, (OlLIE); .ithin D6'R: I 01.

- Silt,to.,: light to .,diuo g"'" l,.inat,d to bu,.,.ou .ottl,d, dolooitic, silic,ou.,
co.oon int,.,fo".ational br.cci. (06

S
I) and conglo••,.,t., confin'd to .in,,.,li,,d

ho,.i,o.; siail,,. to SSS; b,.,cci, h,sX"s'i., sulphide .,t,.i. in plac,••

- Rh,th.ic,ll, int,,.l,.inat,d on a Ical, of about 1 co: silic.ous siltston', fin,-gr,in,d
la.in.t,d p,,.it,. black silic,ous sh,l, ~ bl'bb, b,,.it,,

- P,,.it,: > 801, la.in,t,d, fino-grained, fraoOoidal.

a.,.it,: .,diu. to co.,.s,l, cr,stallin" co...n g,l,na in strain shadou. snd ir"'gular
patch,., in v.ins and s."ts. larit, talus slop,s It Cirqu, Ind Elf sho.in,1 ,I"
dOlinat,d b, this unit.
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LITHOLOGY

GUISTEEL FORRATIOI (continu.d)

OIES

O&TF

928

925

92Z

tte

911

ttz

921

958

£1 f Sholl in,

••••iw••ulphid••

Sulphid••-ba~it.

Ba~ite b~.ccia

8a~it.-.ulphid••

Footllall pok.~ chip shal.4

Footllall ba~.n ba~it.4

Footllall ~ibbon ch.~4

_ Gal.1lI + .ph.h~ite + calcite + ba~ite + py~ite; ...i ... inte~l..in.teel. >8l Pb + 2n
o••~ 10 c. int.~••l.; int.~b.dd.d lIith P~'9n.nt .kal. on ••cal. of 1 to 10 c.;
,~ade. lllto OG

L8
[' IlIt.~s.ctioll' Oil South Ci~qu. (IIC37) .~. t ••porlrlly I••i,n.d

to this ullit,

Pyrit•••phll.~it. ± ,.1.11.: ••••i•••••eliue to cearaoly c~y.t.llill'. ± .illo~ ba~it.,

- Hith ,~adt .ph.l.~it., ,al.lla and py~it. lIith ZOS <~it. < 80s; crudaly l..illat.d.
c~ystallin.,

- In~afo~.ational b~.ccia of ba~it•• oft.n with .iltstta. f~.g,,"t., locilly coa~s.

c~ystall1n., with <~ i~~.,ul"~ la.ina. Ind ..t~is " py~ite + bl~ite + .hah,

- 8a~it. with <4OS pydte alld < lOS Pb • 211: fill.ly crystallill', i~~.,ula~ly to dh­
COlltillU9U.ly lllt.~luinat.d; .illo~ ba~it. 1I0dul•• > 1 c. di...t.r,

- Shal. to po~c.llallit.: da~k ,~.y to black, .ilw.~y ...th.~illg, distillct g~.phitic

partings < 3 c. ap.~t. cOl.only I c., intt~na\ly fiNly llalnated, COIOOII .Utston.
l..illa. • O6FT , O6T",

- 8.~it.: un.in'~lliz.el, la.illat.d, li,.t ,~.y, rust, ..ath.~in" ,rldin, to bl.bby
(8FI), calcar.ou., in black po~c.llanit., within DIcr' Contaills lar,. li••stoll.
c_.dolls (8FA), c.phalopoda,· 0&8'"

Po~.llallit.: da~k ,~.y to black••ilw.~y-g~.y 1I••tio~illg, ribbon b.dded « 5 c.).
with ,~.phitic .h.l. int.~la.ina. alld pa~tillgs • D&CI'

UtE SHALE (DA)

DApF 943 Phylli tic shala4

CA GF 951 G~aphitic shah4

CASF 945 Phyllitic .iltston.4

I

DA SS ttl Silty .h.h

GUISTEEL FORRATIOI (OG)

- o.••nian to .is.i••ippian .oft shal•• lod siltston.. b.low .in'~lliz.d ba~it.,

- Shal.: ,~.y wllth.rill" ..ft, phyllitic. l'"ticula~ to platy clll..d • CA pH ' I DA GF,

- Shal.: da~k g~.y to black, ~usty ,~.y w.ath.~in" trl'hitic, COOp.t.llt, .od.~at.ly

ha~el, luill.t.el, with discontilluou. py~it. laoina•• i~~.gula~ plllll~ cl'I••g.,
• DA",

- Silt.ton.: li,ht to dart g~.y••p.ckl.d, wariably ca1CI~""', plan.~ to i~~.gula~ly

luia.t.d ± burr....ttl.d. with phyllitic-,rlphitic l,"ticul.r cl••••g. partill";
.. DASH'

- Silty .hal.: dark brolln-,r.y, ru.ty brown w.ath.~i .., ••diue hard t••oft, thick
b.el4td, ••••i •• t. ineli.tillctly laoill.t.el, with .proc.-b.rk fllky cl••••'. int.~­

b.clcl.d with Conulldruo .ilt.toll. Illd .st.ndin, 1I0~~..t ju.t abo•• DKR 011 Fluk. Illd
Pi. clai••, ••y ,r.el. l.t.rall, illto O6pR'

- o.••nian .ilic.ou••hal.1 jUlt abo•• 555 .nd b.l....,Iiitic .hal., "g, 78C04,
7IC18. 80C03, Vh.~. phyllitic .hal. " ••"t; b.loll ftotllall ribbon ch.~t,

9IZ

'10

Footllall pok.~ chip

Footllall p~.,nant shal.

- Sh.l.: bl.ck. graphitic, pok.r chip p.~ting•• with cooaon light ,r., .ilt.ton.
b.ds • DlTF,

Shall to porc.llallit.: blick, ••••iw. co~ing. with coa.on .p.ckl.el siltstoll'. c~.a.y

and di.continuou. p,~it. la.ina.; int.rb.dd.d with Dpt; =DGpRy'

KVADACHA and PESIKA I£EFS (D
KR

)

919

- Low.r to .iddl. De.onian Li•••ton., z.~o to ;>200 • thick,

- Li...toll.: ,r.y, thick .a.siw. b.dd.d. fo.silif.~o.. - .t~o'ltoporoid, corll,
c~illoid d.b~i. lIith .0.• fo••il. ill g~owth po.iti..,

UICDIFORIIITY
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DOLDRITIC QUAITZITE FOIRATIO. (LO,)
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SILUIIA. SILTSTOIE (SS)
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LITHOl05Y

- Lowlr (LO,) tl _id41. (0,) DovI~i...h.l. co~taili., c.ars. clastic rIck• •~d/or
,raptolit.s; l.t.r.l .quiv.l.at of 0XI ••d LD'O.

- Coa,l...r.t.l ch.rt .ad .ilic.oul .iltstoa. fr .....t. i••ilic.ou. bl.ck .h.l••
could =LOpX ' •• ,. DOH 71C04 c.a b. lo".d II o;,PX'

• porc.1l••it.1 ribboa b.dd.d. with fo•• ilif.row. li•••to•• br.cci. b.de; oVlrli ••
0XI •••t of Cirqu.; probably. 05C'

• Sh.l.: bl.ck. with thia fo••ilif.ro•• li...to•• torbidit••• CO.llaly uith oa••ad
tuo--holld criaoid•• cOlloa •• iat.rb.d. i. bott.. of Pr.,a.at Sh.l••

Sil.to•• to br.cci.: thia to thick ,r.ded b.dI. cl••t. of ch.rt. quartz ••ad,
pyritic .ilt.toa. aad .h.l. chip•• iat.rb.dded with bl.ck ribboa porc.ll.nit.
(0,,11) .nd bl.ck ,r.phitic .h.l.. Elf .nd Fl~•• could b. DRWIX '

- Quartzit.: ,r.y. dolo.itic••r.d.d b.da. fo••il d.bri•• rhythlic.lly int.rb.dd.d with
bl.ck ,raptolitic .hal•••apPld oa •••t .ide ., &at... Trough only.

--- LOCAL UtCO.FORMITY ---

- Middl. to L.t. Siluri.n. top of lo.d livar ,r••p. 275 t. lor. th.n 500 I thick.

942

130

•21

.05

942

141

- SIlt.ton.: ••diul ,r.y. dololitic. l..ia.tld. iaclud•• intr.for.atio••l br.cci. _
cOllo.ly .t gr.dation.l to .h.rp coat.ct b.tu... Dovoni•••h.l••ad Ss - p.1.0 .oil?

- Plrclll.aitl: bl.ck •••••iv•• withi. SSH' ,.a.rally c••tr.l Siluri.a ~lt.ton••

Sandatonl: quartzo.l. t.a .I.th.ri... with clr.l ..d ,pla,. fr','lat.; rhythlic, ••••iv.
tr.d.d boda; int.rb.dd.d with black .ilt.tOl...d .h.l•• ,.n.r.lly at or al.r top of
Siluri.. Silt.ton. on •••t and w••t .ide. of X.chik. Tro.th. _.y b. Low.r O.voni.n
(. LOpO)'

- larit.: u••inlr.liz.d. l~,ht ,r.y, l..i~.te4••litbtl' c.lc.r••u••

Li...to.l: ,r.y wnth.rin,. la.ia.tad or bllfflll ..tt1ed, .ilt,. Calc.r.ou. v.rsioll
of SSSL • SSSW' Th.r••ay bl ••v.r.l hori'l" withi. Si1uri...ilt,toa••

- Silt.ton.: li,ht or.n,•••••th.ri." do1oaitic••ith COOIO. burro••• , ••din, f.n••nd
b.rrow .ott1in, (Sssw). Caa b. di.tinctly pIllar l..ia.t.d (SSSL)' .

- Silt.toal: .h.ly, rlc••,iv•• la.inat.d. variably c.1c.r••••• iaclud., bl.ck ch.rt
l.aticl•• (SSMe)' occur••t toP. liddl••nd bott.. of Siluri.~ liltlton•• • SICa

--- LOCAL UICOIFORMITY ---

SILUIIAI CHERT (Ste)

.32 Silurian ch.rt

- E.rly to _iddl. Siluri.n. Ro'd Riv.r ,roop. I.re to .or. th•• 30 1 thick.

- Porc.llanit. (Sacs): Itr.aky white-.trip.d. ribbo. b.dded. with bl.ck c.lc.r.o.,
,raptolitic IhaI. p.rting•••0•• dololitic .iltlton. (SRCO) .nd lar,. li••lton.
concr.tion. (SRCA)' COlpl.t•••qu.nc, i. SAl' silO' SRC' SRCO' SRCA' SSHLC.

SILURIAI LIMESTOIE (SIL) - E.rly Siluri.n (Ll.ndov.ry). Ro.d Riv.r group. z.ro to lor. th.n 100 • thick.

•02 Silurian li•••ton• - Li"lton.: ,r.y. rhythlic. flag9Y to blocky b.dd.d. c.lcililtit••nd fin. calc.r.nit.
turbidit'l .ith gr.ptolitic Ih.l. int.rb.ds.

--- LOCAL UICOIFORMITY ---
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SHALE FACIES OF ROAD RIVER GROUP (OR)

°RC 933 O~dovici.ft ch.~t

°RIi 917 Ordoviciaft ,~aptolitic

,unt"l

°AO '1111 Ordoviciaa qua~tzit.

°A"
948 Au.ty .hah

DAD 937 Dolo.toft.
•t~ip..

°AS 9114 Silty 'h.h

Oil 9011 O~dovicia. li•••toft.

0.. 9311 lodular lhah

OS"IKA VOLCAIICS (OV)

0Yf' 937

On 937

On 137

°YIi 937

SKOKl FObATIOI (OSIl)

°SK '05

IlECHIKA FORIIATIOI (1011' 0Il)

°IlU 920

COU 920

CAIISRtAI (Le. lie. Ii)

'SS 9311

IlC LA 905 Sp.ct~. p••k A••f.
(.t~ip.d)

L6
AO 9111

- s -

LITHOlOSY

- Ea~ly t. Lat. O~dovicia.

- po~c.lla.it.: black (. whit.f). ~ibboft b.4ded. with li•••toft. coac~.tion••••inly
IV of Driftpil. C~••k.

- Sh.l.: black••ilv.~y-,~.y (,lIft.t••l) to ~l.ck ...th.~in,. v,~iably c.lc.~.ou,.

,~,ptolitic. ,ina~ chart. loc,l barita hariz... (0 RII)' Thickn••• r,n,•• f~ol

ZI~O to > 100 IIhr••

• lluartzo••••nd.toa. turbidit•• with .ino~ dollait•• c.~bon.t. fo••il f~"lant. 'nd
,raptolitic .h.l. intarb.d.; I.inly •••t .f Aki. T~ou,h. Unit 0l! of C.cil••nd
lorford (1171). Ill' to 110 • thick.

Sh,l.: black. ru.ty 'nd buff to li,ht ,~.y w••ti4~in,. ,~,ptolitic. COllonly
c.lc.r.ou.. Unit OR, of C.cil. ,nd II~ford (1179), 30-40 I thick.

Dolo.tonll or,n,a 1I.,th.rin" .ilty, laain.t.d. po••ibly ,1,,1, int.~b.dd.d with
'nd overlyin, O.pika Volcanics ill the ....1 Rivt~ VaU.y ,r..,<1001•

• Sllty .h.l. to .ilt.ton.: dark '~'7, tan to pi.. wllth.rin" l'linat.d. ,r,ptolitic.
v.riably c.lc,~.oua, cont.in. the O.pik," y.lcaaic. (Oy), 'nd dololit. br.ccia (OSIl)'
Unit OR3 of C.cil••ad lo~fo~d (1'7').

• Lila.ton.: rhythlic,lly fla"y b'dded with ,r.,tolitic .h.l. int.rb.d.; y.llow
w.,th.ria,. Unit 011

2
of C.cil. and "rfo~d (117').

- Sh,l.: black, buff to li,ht 9~'y ...th.ri.,. li•••ton. n.dul ••• loc,l nodul,~

b.rit. (ORII)' int.~di,it.t •• with Upp.r Il.chika. Unit OR
1

of C.cil••nd .o~fo~d

(1979).

- Ordovici•• , in Road Aiv.~ .h,l••• ,.n.r.lly OI
S

'

- Rlfic to ando.itic flow•• loc.lly ..y,tallidal lid phyllitic•••••iv. floul t.
variolitic pill.u••

- Ri ••d vllcanic and .h.l. int~aclalt br.cci. lid c.-,lDl.r,t••

- Tliff and bracei.: o~,ngt-Ul'th.~ia,. fl,tt...d••ilic,oll' (OYlS) to hi,hly c,lc.~.ou.

(Om) •

- Qabbroic-t.rtu~.d I,fic .ill. within K.chik, ir• ., ,.d Road Riv.~ .h,l•••

• Dolo,ton.: ,~.y-buff lllin,t.d flag,y b.de ••d int~.fora'tion.l b~.ccia (OSKL' 0SIlI)
o~ int.rb.dd.d ,~aptolitic sh'l' lid dolo.ton. b~.cci, with abund,nt co~,l. 'nd
crinoida (OSIlX) o~ ••••iv. b.dd.d fo••ilif.~... dolo.ton. -- Sklki For••tio. (OSIlII)'
• °AS'

• Lil••ton.: y.llowi.h-t.n w.'th.~in,. ,~.y-b~OWI. nodular, .~,ill.c.ou., cliff.forain,.

- Li•••ton.: di.tinctly b.dd.d, ,~,y, phyllitic. nodul.r, .~,ill.c.ou••

• E.~ly to Lat. C••bri,n b••in.l flci.s.

- Sh.l.: .ilic.ou., silty, l,.inlt.d. pinkish-b.ff w••th.~in" ~,s'lbl•• 0AS' .nclos~s

ReLR•

- Li•••ton.: light gr.y. Iphlnitic with tiny tribolit•• - lIiddl. C••brian A••fs.

• Ahyth.ic,lly int.~b.dd.d orlng.-w••th.rin, dol os ton. with A~ch,ocYlthids Ind
quartZI~.nit. with Skolitho••
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Hooot..ial to

Li tholo" .ioil.,. t.: but .t,..ti,,..pllie pod tio. di ffo,. ...t f,...

C.leit. nooul•• , i.cl.Oo. S,pt.,.i.. nooul ••

I.,.it. nohl..

Ch.,.t noOul..

Dol..itie

vi.ibl••pll.l.,.it. t 9.1 l..i...

Hi,hly .h••,..o - .11•••10 d...ot•• FAULT clay t, ••noy ,.u,.

C.,.bo...c•••••,. ,,.ap~itie

Int.,.b.od.o .ith .~.l.

I..t,..'o,...tion.l b,.occia/e.n,loo.,..t.

V.l.e.niel••tie .,. t.ff.e.ou.

C.le.,...u.

Laoill.t,o i,.. b.oob, <I c.. (thill b.oOto a < 3 co.)

lI.uh, b.oOto

looul", py,.i to

Silty if .h.l.; ,~.ly if .ilt.t.... ; i ••••ilty .11.1.1

< lOS LMilI.,. b..4eo py,.itt, eh",.cte,.htle of p,..,ntnt bal. abo..,. .nd
.oj.clftt t. b",ite-••lphio•••

o..,.tz ..,.inb,

Di....in.t.O p",it.

Si11ct...

Ion-d11coo..

Silt.t.. l..i .... 1110 thin b.d. (ealc.,..ou••nO aon-c.le.,..ou,) - u.u.lly tu,.bioit••

T.ctooic (U-) ll'eCci. - ,h....1... o ot•• FAULT b,..cei.

¥till. of ",."it. t .,.al.,.ito t 9al t c.lcite t b.,.ito

liotul'b.t.o ('VOllllye)

lIitll e••,lo••,..te 1110/0,. ..1I0.to...... f.t,6~,{s

Thi...tr.aky p",it. l..in•••nO iooi.io..l er...y t. olffu••ly di••••in.t.d
p",it. lMl.... - ekar.ct.,.i.tic .f f.ot••ll .•no oi.t.l b.,.,.,n Pr.,n.nt ,h.l.

Di••••in.t.o .ph.l.,.lt.

I. 10 ,t,..ti,,..pllie orO.,. .h.,.•••,. ,o••ibl. - ••• F.ci., "l.tion,"ip. 1110 &tn.,..l St,..ti,,.aphy di.,r.....
Aft.,. C.eil....0 .o,.f.,.d (1'7'), F,.itz (117'), 6ab,.i.l.. (1175, 1111), &ab,.i.l•• ,t .1 (1177) .nO T.ylo,. .t .1 (1971).

Z. T~i. i' f.,. tho ••tir. Sat.,. A,.••; not .11 unit. ",. "..••nt in ••ch ,,.op.,.ty.

3. Coa••,..ion eh.,.t e.r,..l.tin, this .itll 1171, 1179, 1110, 1111 ••0 1112 l."nda _ folio•••

4. 1\, hanging .nO foot ••11 .,,..ion. 0' til••, ••ob,,., coo b. lithologic.lly inOi,tingui,habl., in .hieh c.,. th.y .,..
,..f.,.,..o to •• D&C' D61, OST' DAp' GA&R' GAS'

/
i
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ill! ill! .!!!! ~ .!!!! 1171

COIUIDRUR SIlTS10IE

DC
S

DC SH OII"T OIICS IE 7[

AlI[ SHALE

I
DApS OApS '*", OII pS tI 71, tI

DASH ( DASH DGSH UDST IV, .. ..
(

- ( DATI OSTI UDTI 1%
: (

DASH OA&H DR". OIISH If 7D

D6S• UDU IV IV

DI'M oA pM OSpH 00," IU 'U

&UISTEEl FOR"&T101

D6U O&U DGU UOu
,,, ,,, IIDU

O&CH . O&CII OSCH OOle eo 10 IID
Re

0&1.. OIIH OGCMI oolC• 101

O&TII 06T" OST" UDpc 'T IIDu

O&C. OSC" OSc OO.e 10

0&,.. D&PRl OSp•• OOP• lSI eo

DG,. DGp• DGPI OOL"
Ie IC ~DU

lIDp• as IS IIDu
ooST IT 9b ....) IT

O&LI O&LI DiU UDL1
,. IR IID

ll

O&SI D6S1 O&sx OODC II II

~ 06Dl OSOl OOOl 10 10

Dlpy Dlpy OIpy UOpy " " IIDpy

DI,,' DlYI OI Y1 tID lit ..,
DIU DiU OIES lJDu Il Il

j
I

06pRV DI." O&pfY lJD
lCI

II

DI"s DI"S OI"s OO"S IJ II(

DIS. DISI DlSI lJDSI II II

DIll DIU DIU UOSI 8N IN

Dlss OIBS OIlS UOss 8' " uD.s

OS'RY OSs, D6'R UOpR 8S as uDu

06TF 06TF D6TF UD
iF

8F 8F

UDTC 1£ aE

DGSF DISF DGeFs UORC. 'SAl 80

DIU UDU 81 81 uOu
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ill! !ill 1981 1980 1171 1178

GUISTEEL FOR~ATIOI (,ont'd)

OS" O'CF DGCF llORC SA SA uORC

OSc OGC OSc

OSFT O'FT GA pC LDpt 5T

OSFP D6FP GA pR LDpR 5'. 55 56

AUE SHUE
-

OlPf
: OA pF OSpF lIDAP 7C 7C

DA" DA" OCCF

OlSF OA SF DGSF llOST 18 18

Olp OAp OSp

Ol, OA
G OS,

OlS OAS DCS

GA SS OASL GA SL lIDSS 7A 7A uDSS

COIUIORUR SILTSTOIE

DCSF DCsr

KIADACHA AID PESIll REEFS

On °KR DIR LDL lID SA aD
L

PAUl RIYER FO~ATIOI

Dp Bp 51

LDpS LOU SA 5F

Opt Dpt DAC' LOCG II ....
D" 0pp 0" LDRC IF U

°pl °pl °pl LDCR IC 5C

IJ)P! LDp! lOp! LOU 5E / 50

DOlO~ITIC OUARTZITE FOR~ATIO.

LDpO LDpO LOpO LO
OZ 58 5N
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liU 1182 1111 1910 ill! 1971

SILURIA. SIlTSTOI(

Sss SSS SSS SSS 5 5 SSS

SSl SSl DA
SS LOSS eM ....

SSC SSC

SSO SSO SSO Sss 51, C 50'5. 50'3

SSI Ssa

SSl - S5l Sst. SSS 5A 51
:

5SS SS5 SSS SSS 5D SA 55S

SSM SSM SSM SSS 5E 5A1

SIlURIU CMERT

SRC SRC SRC SRC U

SILURIA. lINESTOI(

S.l S.l 5M, Sl ~J Il1,U °lS

ROAD RIVER ORDOYOCIA. SHALES

OR 0. OSu os•• ~ " OS.R

°RC °RC OSRC OSRC U ~&

ORa 0.1i OS.& os- 41 4C

"
0'0 0'0 oslO OSoz ~M ~E

O.R O.R

°RD °RD OSas OSss ~F ~

DRS DRS ,OR5O, l, I( 41, l. IC. °

°Rl °Rl OSRT OSlT ~& ~

OR' OR'

OSPIIA YOlCAIICS / OV 3 2 °I •
°VF °VF °VF OVF

J[ 2A2 • 212

On On On OY
Il

3D 211

°VT °VT On OVT 31, C 2&1 • 211 • 2Cl

°VIi °V6 °V6 OVs 3A 2C

SIOICI FORIlATIOI

°SI °SI °SI OSK U, B, C 3A, I, C
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lU3 1982 .!.!!! 1910 117t 1178

KECHIKA 6ROUP OK 2 'OK

°KU °KU °KU °KU 21 11

$(IKL 'OKL 'OKL °KL 2A 1A

o CAIlIIIUI IIOCKS

·SS ·5S 'AS LCAS 1A OA

IIC LII IIeLII "'LII IIC
L

°lC OC
-

L8 AO
. :

H AO 'AO LC
AO

11 01

/
i
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COR R [ L ATID. C" A• T 0 F .00 I F I [ R S

&A T A&A ARE A 1 9 7 • 1 , • 3

1112-U 1'80-81 197' 1971

ALL ALL UIIi t I lIni t 7 Unit 6 Unit 5 Unit 4 Unit 3 Unit 2 III

I

A A 3 3

I , I. E 5. 3 4. 3.
C - C 5. 3 3

0 0

E

F F I 3 .
& & , 3

" " •
I I 1 5 7 •
J. Y 3

It It a 2 1 Z Z

L l 7 4 a

• • 5 Z

I I 5 Z

• •• J 0 6. 7, , 5

0 0

R •
S S Z 4 Z 1 1

• •
T T 3 1 a

u u 7

y

II II . 1

X X

T T 5 4 Z 5

Z
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~
Ci
e
IS...
o.....

c
5!
Ci
e
l5...
•...
::I

i

Formallon

l
I

J

Pelly Formation

Clylla I Peak Fatmollon

J-_F_~
Kalzas FatmallOn

Appendix II
LITHOSTRATIGRAPHIC

<

ANVIL RANGE

.....R.LE ....0 SILICATEO .....R.LE

r,RAPHITlC I'KTU.ITE / SCHIST

o:Al.C - SILICATI: PHYLUTE / SCHIST

METABASITE

CHLORIT1C PHYWTI: / SCHIST

rRAHSITIDN ZONE WITH UNIT I

F..RO SULPHIDE DEPOSIT UNDIFFERENTIATED

.....R.LE AHD SlLlCATED ....R8U

"'ETA.ASITE

GRAPHITIC SCHIST

CARBON"CEOUS. ,BIOTITE - o,oUSCOVITE - ANllALUSITE SCHIST

QUARTZD - FELDSPATHIC. BIOTITE o,ouSCOVITE GNEISS/SCHIST

TACTITE AND SIL/CATED "'ARBLE

UNDIFFERENTIATED uNIT I

ECLOGITE

SERPENTINIZED ULTR.....AFIC METABASITE

IoIETABASITE

(;RAPHITIC PHYUITE/SCHIST

V..RIABLY C..LCAIlEOUS ...USCOVITE - CHLORITE: BIOTITE PHYLLITE / SCHIST

VARIABLY CARBONACEOUS. CALCAREOUS :lUAIlTZITES/GRITS

UNOIFHRENTIATED UNIT 0

!UU :lUAIlTZ VEIN, POD

2T"DXENITE AHa SERPENTINIZED EOU/vALENTS

SMOKEY OUAIITZ - FELDSPAIl POIlPHYRY

POIlPHYRITIC HI - BIO QUARTZ DIORITE

EOUIGRANULAR HI- 110 OUARTZ DIORITE

DUAIlTZ IotONZONITI: I'£GMATlTI: OlkD

PORPHYRITIC. BIOTITE - QUARTZ IoIONZONITE

MUSCOVITE - llOTITE GRANOOIOl'ITI:

UNDIFFERENTIATED POLY,""CTIC CONGLOMERATE

GRAYWAOIE. SHAl.E. IlIfNOll CONGl.OMIEIIATE

THICXIEDDED SILTSTONE

Fl.YSCH FACIES GRAYWACXE AHO SHAl.£

BASALTIC GRAYWACICES AHD ARGIUACEOUS CHEJ'T$

IASALT A.DWS

VAIlICOLORED RIBBON CHERTS AHO NON - CALCAIIOUS PMYl.LlTE

INTERIEDDED CARBONACEOUS l.1...ESTONE AHO GIlUHITIC PHYl.l.ITE

RUSTY WEATHERING. FINE GRAINED. POl.YlollCITIC CONGl.OIllfERATE

ECLOGITE

BASAl.T

HARZBURGITE

DIABASE

GAIIRO

IlOOINGITE

SERI'£NTINITI:

MASSIVE AND FRAGMENTAL BASALT Fl..OWS

CALC - SILICATE PHTLl.ITI: / ARGil.LITI:

TUFF TO TUFFACEOUS CHERT

IolAIlOON CHERT

VAIlICOI.OURED PHYl.l.ITIC CHERT / QUARTZITE

MARlLE / PHYUITIC MAIlILE

BAIlITE - 2

CHERT GRANULE /I'£BBl.E CONGl.OMERATE / DUARTZITE

BAIlITl: - I

CARBONACEOUS TO GRUMITIC. GREY SILICEOUS ARGIUITE / PHTLLITE PiSSWlCll Pond
CARBONACEOUS TO GRAPHITIC. ARGIUITI:/ PMYUITE

AMYGDALOIOAl. CHl.ORITIC PHYl.LITE

VAIlIABLY CALCAREOUS. GRAIPHITIC PHY~ITE

CHLORITIC ....YUITE

PWYLLITIC MAIIILE AND SILICATEO ....R8l..£

LAMINAIlLY IAHO£D, VARIAllLY CALCAREOUS. CHLORITIC PWYLLITE

METAIASlTE

CALCAREOUS loIUSCO\IITE CHL.ORITI: : BIOTITE PHYUITE

'.,lIAllLY CALCAIlEOUS. GRAPHITIC PHYl.1TE HOST TO UNIT ..

GRUM. VAHGOI'OA. QT. FIRTH. SWI .... SI, SEA SULPHIDE DEPOSITS UNDIFFERENTIATED

GRAPHITIC OUAIlTZITE IN NON • CALCAREOUS PMYUITI: / SCHIST

TUFFACEOUS CALC - SlLlCATE PtlYUITI: / SCHIST (ASSOCIATED WITH 30 I

NON - CALCAREOUS, MUSCO\IITE - CHLORITE.! IlOnTE PHYlUTE/SCHIST, UNDIFFERENTIATED

IF
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IC

IB

,..

:'C

OF

2

DG

,G

JE

00

!B

SA

SG

! I

SH

SA

3E

SO

SF

6A

!C

61'

51

5H

liG

SF

5E

50

5C

6E

60

6C

61

,..
IG

IF

IE

10

IC

81

IA

7A

61

6H

6G

..

110
IIG

'IF

'IE
liD

IIC

II.

IlA

10

,H
,G

'I'
'E
'0

'C
.'1

915

bal'
~_color

.lfo •

938
932
937
934
956
939
929
928
942
917
918
940
914
909
968

961
925

9071950

907/931
933
965
907
924
933
931
905
912
930
951
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 1
908
967
947
943
902
943

907/950
933
908
966
948
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APPENDIX III: 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

DY

SWIM

FARO

Tenas District:

Gataga District:

CIRQUE

FLUKE

tLF

Coal Properties:

TULAMEEN

CARMACKS

ROSS RIVER

Pe11y Properties:

MM

Shannon Creek District:

SHANNON CREEK

Anmac District:

KLUNK

HY

SUN - MOON

EA 81 V

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

EA 81 X

EA 81 S

EA 81 F

ET 81 T

EG 81 C

EG 81 F

EG 81 E

EC 81 T

EC 81 C

EC) 81 R

I
EP 81 MM

ES 81 SH (only 1 - 9 holes)

RIP

EM 81 H (Exploration MacMillan)

EM 81 S
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