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MEMO 

TO: Dave Tenney, Chief Geologist 
Anvil Range Mining Corporation 

FROM: Lee Pigage 

DATE: May 24, 1995 

003163 
Lee C. Pigage 

LC Pigage Consulting 
2 Rosewood Pl. 

Whitehorse, Yukon 
Y1A 4X3 

(403) 633-4742 

SUBJECT: ORE CONTROL to SPREADSHEET for GRUM - NOTES 

INTRODUCTION 

ORE CONTROL prints two reports in a spreadsheet compatible format, a DIG PACKET 
report and a MATERIAL MINED report. Neither report coincides with the requirements 
of Anvil Range Mining Corp. for reporting material blasted, material mined, and 
reconciliations. During the interval May 20-24, 1995 I have set up a spreadsheet 
which utilizes the ORE CONTROL reports to prepare summary reports more consistent 
with ARMC requirements. 

The spreadsheet file is currently stored on D:\TEMP as GRUMORE.WK3. The file was 
created in LOTUS 1 23 v4 for DOS. It consists of several different spreadsheets 
contained within the same spreadsheet file. The spreadsheet file is not in finished 
form. Ranges are not protected, menus and macros have not been written, printing 
formats (lines, shading, etc.) have not been incorporated. The formulas and output 
have been initially checked and seem to be internally consistent. 

This spreadsheet file can be copied to create similar spreadsheet files for Grum waste, 
Vangorda ore, and Vangorda waste. 

OVERVIEW 

The spreadsheet file currently contains 9 worksheets. The worksheets have been 
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designed so that each sheet is a separate database or calculation-reporting sheet. The 
worksheets are: 

A MA _ CR_ CO- worksheet for macros, criteria for data selection, constants 
and lookup tables for calculations, 

B BLASTED DATA - worksheet database for dig packet report from 
ORE CONTROL, 

C MINED DATA - worksheet database for mined packet report from ORE 
CONTROL, 

D TRUCK_ DATA- worksheet database for truck counts from Engineering, 

E ORE_BLASTED - calculation/reporting spreadsheet for ore blasted in pit, 

F ORE_MINED - calculation/reporting spreadsheet for ore mined in pit, 

G ORE_REMAINING- calculation/reporting spreadsheet for remaining broken 
ore in pit, 

H STOCKPILES - calculation/reporting spreadsheet for stockpiles, 

RECONCILIATION - calculation/reporting spreadsheet comparing blasthole 
ore mined to G911 0 diluted PC-MINE model. 

DATABASE WORKSHEETS {8-D) 

Databases ORE_BLASTED and ORE_MINED have been designed to receive the ASCII 
file spreadsheet compatible reports from ORE CONTROL without modification of the 
ASCII files. The ASCII files are to be imported immediately beneath the last record of 
the database range. Do NOT overwrite earlier database records. 

After importing, the new lines need to be further modified in the spreadsheet. 
Formulas for CONTAINED PB and CONTAINED ZN need to be copied from the earlier 
records. DATE, BENCH, and DESTINATION fields need to be entered where 
appropriate. 

The database ranges must be updated to include the new records. A macro \U has 
been written to complete this updating. This macro is not guaranteed to select the 
proper range name because the order of range names changes with the addition of 
new range names. 

Database TRUCK_DATA contains fields which can be filled from the daily shift reports 
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or the Engineering summary. This database is not considered finalized and should be 
adjusted to reflect the arrangement of the fields in the report from which the data will 
be taken. 

CALCULATION/REPORTING WORKSHEETS (E-G.Il 

These worksheets have been designed to calculate summary numbers for currently 
active blasts. The report consists of 10 rows (lines) and a summary-total row. To 
report on the basis of blast, the DATE and BLAST fields need to be entered into the 
selection criteria. Each row corresponds to a separate criteria selection set in 
spreadsheet MA_CR-CO (A). The criteria selection sets are labelled as BL_CR_ 1 
through BL _ CR _1 0. Selection criteria permitted within each selection set are DATE, 
BLAST, BENCH, LITH, and DESTINATION. 

The DATE selection criterion has presently been set for a cumulative total for all 
mining up to and including the date selected. The DATE number must be individually 
entered into each criteria selection set; I was unable to get it to work by reading a 
single date formatted cell. 

All grades and tonnages reported in Sheets E-G are undiluted with no mining recovery 
factor. The grades and tonnages reported in Sheet I contain dilution and mining 
recovery factors for the blasthole production summary. Information for all these 
reports is retrieved and summarized from the spreadsheet databases ORE_BLASTED 
and ORE MINED. 

G9 11 0 bench summaries in Sheet RECONCILIATION (I) are stored in a VLOOKUP table 
contained in Worksheet MA_CR_CO (A). 

STOCKPILE REPORTING WORKSHEET (Hl 

The design of this worksheet is slightly different (i.e. simpler) than the other 
reporting/calculation worksheet. It is designed as an incremental report rather than 
a cumulative report. The report presently contains 3 stockpiles (Grum Low Grade, 
Grum High Grade, and Crusher). The design and accuracy of this worksheet has not 
been adequately tested. Numbers generated from this worksheet should be closely 
verified and formulas edited appropriately. The Crusher stockpile report design is 
incomplete at present because it doesn't fully allow for transfer of ore from the other 
stockpiles. 

Additional stockpiles may be added to the report by copying the appropriate rows from 
a single stockpile set or rows and setting up additional stockpile selection criteria areas 
in Sheet MA_CR_CO (A). 
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Summary and REMOVED Pb + Zn, Pb, and Zn grades for each stockpile are calculated 
as average grades from the START and ADDED rows for each stockpile. Engineering 
and Geology should modify the worksheet after deciding if grades and volumes 
should be reported. 

The selection criteria for the stockpile reports are contained in Sheet MA _ CR CO as 
SP _ CR _ 1  through SP _ CR _ 6. Each stockpile corresponds to two selection criteria 
areas. Ore added to the stockpile uses SP _ CR_X and ore removed from the stockpile 
uses SP CR X+ 1 . 

The START row for each stockpile is entered manually from the previous incremental 
report. For start of mining this would be 0 for all values for a new stockpile. The ORE 

· ADDED row for each stockpile is calculated by summing and averaging the records 
from worksheet database MINED DATA. The criteria should be set for an incremental 
DATE and the appropriate DESTINATION (i.e. the intended stockpile). Volumes from 
the database spreadsheet are adjusted using a swell factor constant from worksheet 
MA_CR_ CO. The ORE REMOVED row for each stockpile is calculated by summing and 
averaging the records from worksheet database TRUCK_DATA. Tonnes removed are 
calculated from truck counts using truck factors contained in a HLOOKUP table in 
worksheet MA-CR-CO (A). Selection criteria for this row should be set for an 
incremental DATE and the appropriate SOURCE. 
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lntrushr Rocks 

Unit 10 928 
929 
939 
9�6 
9)4 
925 
932 
937 
930 
938 

Vanqordl Fo�tton 

Unit 5 

. .. 

936 
920 
908 
910 
904 
910 
949 

IO�A 
8 
c 
0 
[ 
F 
G 
H 
I 
Q 

5-A 
a 
c 
0 
[ 
F 
G 

Granodiorite (kspar<plag, quartz>lO•) 
Adamellite (qtz monzonite) 
PecputHt 

I Ouortz diorite (kspor••ploq, qtz>IO�) 
Olorlto (kspor .. plag, qtz•IQ·•.J ·, -Monzonite (kspa,....pllg,- qtz·IO.) 
Pyro•enttt · 

Granite (k,par�plaq, qtz>!D�) 
Syenite (ksplr>plag, qtz•JQ;) 
Bull qtz vtlns/pods 

I Follated/ltneated 
2 · Porphyrtt tc 
) Aphanitic 
4 Sookoy qtz·bearlng 
S Huscovtte·beartng 
6 �spar·boarlnq 
7 Stottte•beartng 
8 �htbolt·bearlng 
9 'Aittr'td (koollnttt, ��>ntmorlllontte) 
0 Mo�l (�ulgranular) 

lntru11v• Contact 

Vorlably colcareous, graphitic phylllto (hosts Unit 4; • IE, hosts Unit 21 
Calcoreous ouscovltt·chlorltt•biotlte phyllltt (greenschist equivalent of JOI 
tletabasltt 
Chlorttlc phyllite 
Phyllltlc •arble and slllcated �•rble 
l .. lnarly bonded, yarlobly colcareous, chlorltlc phyllite (associated with SCI 
Variably colcaroous, qrophttlc phyllite. 

I Siliceous 
2 Carbonaceous 
l Calcareous 
4 Altered, pyritic (whtto •lea ••••lapel 
5 landedlh•lnated 
' Non•calcareous 
7 Chlorltt l .. lnotlons 
I Chlorltlc 
9 Sulfldt·btarlnq 
0 Mo�l 
• Carbonatt•btarlng 

F1ro, ;,..,., Vanqordo, OT Deposits 

Unit Z/4 92Z 
915 
'" 
942 
911 
92] 
921 
924 
949 
921 
914 

o; t.r"-11 Z/4·A f,' Sulfldt·burlng, rlbbon·bondtd, grophltlc quartzite U Pyrlto·frot quortzltt ( .. y contotn Doso Metal sulfldtsl 
t Dase .. tal•poor, pyritic quartzltt 

-D jo%lase .. ul·b .. rlnq, pyritic quorUite 
-E•-( Mlssht pyritic sulfides 
-r'f-15 8ucUhot facies, 111nhe sulfides 
-; q-/SIIrltlc ficin, .. uhe s'ulfldu/sulfltos (>101:815041 
-H•?·•6Pyrrhotltlc flcles, .. uht sulfides 
-J 3•��-pyrltlc, .. ,,l•e sulfldtl/oaldts 

1 Carbonote·btarlng, .. s,lvt pyritic sulfides 
L ------�---__:_:_ ____________ .,.... 2/4l I'Uscowlt••qU•chl•bto•phyllltR 

. lgtnerallr sulfldt•btarlngl 
___ l_5llk•ouL ___ __ � ___ .. ___ -------·------------- ---- . . . . . ---- -,.- .. ... . 

2 Coone. porphyrobhstlc pyrltR·burh•9 I Siliceous 
· l FlnR pyrlt•l .. rcasltt·bearlng Z �rrltt·btorlnq 

4 Sp,hllerltt and/or goltnl·burlnq ....---.....__ l fllc/hollnlto•burlnq 
5 Carbonocoous • 

• �4 · ZnS ond/or PIIS"burlng 
··. 6 Blrlte·beorlng S Carbonatt·burlng • 

7·.Pyrrhatltt·boorlng 6 Chl•blo>qtl·ou•c phylllle 
a �agnetlte·beorlng 7 Pyrrhotltt·btorln9 
9 Ch1lcopyrltt·beorln9 a Klgnotlte•bearlnq 
0 Nol'lllll 9 Chalcopyrtttt-btlrlnq 
• Carbonote·boartnq 0 Nol'llll 

lit. Myo for.olton Confo�oble Contact 

Unit l .' 916 
913 
941 
906 9U 

. 913 
908 
946 8 
91� � ]•A 

I / 

Graphitic quartzite In non-colcareous phylllte/lchlst 
Tuffoceoul calc·slllcote phylltte/1chlst (assoc. with 30; ldentlcol to 5FI 
Kon-colcoroous ouscovlte-chlortte!blotlte phylllte/lchlst It It, IDI 
Morble ond stllcated marblt ( , IGI 
Grophltlc phy.llltt/sthtst II SAl 
Colc·slllcotR phyllltt/IChlst (u. qrtensc�l•t to amphibolit• facies oqulv. of 511 
tletoboslte 
�hlorltlc phylllto/schllt lc.r. 501 
Tran1ltlon zono with unit I (lnterbonded chlorltlc phylllto, graphitic phyllltR 

and polltes of Y1ngorda and Ht. Mye Fms.l I Slllctous 
z Non-calcareous 

•] C1lc1rtous 
4 Alttred, pyritic 1 ... 1• 
5 8onded/1a•lnlted 
6 Sulftdo·belrlng 

��vt/ .�� OJ • 
Unit I 

902 6)-e 
::: I D

E

C 

967 I 
908 L F --/;-

;�� ® 

Toctltt ond slllcated marble (I JFI 
Qulrtzo-feldspathlc, biotite-muscovite gneiss/schist ( , 3GI 
Carbonaceous blotlto·muscoYite-andoluslte schist ( , JGI 
Graphitic schist (t SAl 
Ketabosltt I• 3CI 
Marble ond slllcoted marble (t JFI 
Chlorltlc 1chlst (c.f. 501 

7 Chlorite l .. tnotlons 
I Chlortttc 
9 Corbonacrous 
0 Mo�l 

I Siliceous 
z Corbonoceou:J 
3 Calcareous 
4 Altored......py tk c-1· 
5 Banded . , 
6 Clotted 
7 Stourolltlc 
a Chlorttlc 
' Sui flde·burlnq 
0 No...., I 

•1 ... 1 Whitt •leo •••elope 
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DESCRIPTIVE NOTES FOR MAJOR ROCK TYPES AT DY 

SULPHIDE WAABTE A.� ORE TYPES 

RIBBON-BANDED, CARBONACEOUS QUARTZITE 

Dark grey 
inter bands 
Banding on 
sphalerite 

finely banded quartzite 
of light grey to white 
a scale of 2 mm - 2 em. 
{reddish) +- gal·ena. 

with alterna�ing 
quartz sulphiFies. 
sulphide pyri�e + 

Hard - nail or knife leaves metal on surface. 

S2 surfaces are dark grey to black and typically mark the 
fingers. 

Typically has a well developed microlithon texture but, 
not easily visible as banding parallels metamorphic 
foliation planes in most exar.1ples, especially from F:aro. 

If pyrite content > 30%, then call it pyritic 2 0. 

2A/4A is metallurgically special since the carbon ca�ses 
itself and other substances to float early with tl'le :lead 
giving a low grade lead concentrate. The softer �ore 
fissile and more carbon rich versions are particul'arly 
susceptible to this. The harder 1 higheL" grade, l:nore 
sulphide rich versions with less fissility and �ore 
silica Jare not as prone to the early flotation problem. I 

SLIGHTLY PYRITIC QUARTZITE 

Pale grey to creamy white, generally noncalcar:eous 
quartzite. 

Contains thin ribbons and bands of sulphides - pyriite, 
sphalerite, galena but, is generally not as well laiered 
as unit 2 0. Layers tend to be thicker, more irregu!lar, 
and disrupted. 

Commonly contains accessory chalcopyrite along fractu!res. 

Hard - nail or knife leaves metal on surface. 

Typically sulphide bands show microlithon texture. 

S2 surfaces are pale grey with discontinuous streak's of 
muscovite. Typically leaves no mark on fingers. ' 

' . 

Full gradation exists between 2 0  and 30. 
are medium grey i. e. slightly 
carbonaceous, the rock should be called 
{and NOT 20!) 

If 52 surf'aces I to :noderately 
carbonaceous 30 

If pyrite content > 30%, then call it pyritic 30 or: 40. 
7 7 



1990 NUMERIC CODES PAGE 2 

4EC SILICEOUS PYRITIC SULPHIDES - SEMI-MASSIVE SULPHIDES 

4E 

4K 

I 
Intermediate rock type which is typically logged either 
as pyritic 30 or siliceous 50. In the past, we '1 have 
needed to discourage use as a logging term and restrict 
its use to sections. 

Brassy yellow, fine grained, noncalcareous, moderately 
hard pyrite. 

Typically low grade. 

Locally, finely laminated with thin streaks and banqs of 
fine grained magnetite. 

Contains diffuse bands and lenses of grey to �hite 
quartz. Quartz also disseminated in matrix. P�rite 
constitutes 30-60% of unit. Banding is on a scale 1of 1 
em to 10 em. 

Locally may contain small clasts of dolomite. 

PYRITIC MASSIVE SULPHIDES 

Brownish yellow, fine grained, moderately hard, pyrite 
with lead zinc sulphides. Pyrite constitutes 60-101,0%. 
Diffuse banding parallel 82 councel by variations in 
sphalerite-galena content. 

Contains clasts and lenses of carbonate (calcite, 
dolomite) and quartz. 

Typically high grade. 

Typically interbanded with 60 on a scale of centimetres 
to metres. 

For up to 10% barite rock should be called baritic 5o. 
If containing carbonate as disseminated minerals, then 
call carbonate mineral beary 50 as opposed to 55 (4K). 
CARBONATE BEARING PYRITIC MASSIVE SULPHIDES 

Similar to rock type 50 except it contains large ameboid 
blebs of flesh-coloured dolomite/ankerite. ' 

It should not be used for massive sulphides with 
disseminated matrix carbonate. 
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4G 

4H 

4L 

BARITIE, BEARING MASSIVE PYRITIC SULPHIDES, 

Pyritic massive sulphides with > 10% barite visually. 

Brownish to purplish, 
sulphides with barite. 

banded to laminated '. . 
py:ratJ.c 

Soft. 

"Burns black" on cut surface as pyrite streak shows on ' 
soft barite. 

Typically high grade - sphalerite is honey coloure� and 
can be overlooked. 

Typically magnetite-bearing. 

Typically interbanded with rock type 50 on seal� of 
centimetres to meters. 

Typically noncalcareous, although, locally it may contain 
disseminated carbonate and/or carbonate clasts-lens. 

PYRRHOTITIC MASSIVE SULPHIDES 

Fine-grained, 
sulphides. 

reddish bronze pyrrhotitic massive 

Magnetic because of pyrrhotite. 

Moderately hard. 

Generally moderate to high grade.·· 

strongly laminated deformation texture. 
flow textures around clasts of carbonate, 
phyllite,, metabasite. 

Shows ductile 
white qua'rtz, 

Not a common rock on Vangorda Plateau - occurs mainl'y at 
margins of sulphide intersections. 

May indicate fault zone in sulphides - i.e. high strain 
zone. 

ALTERED PHYLLITES - RELATED TO ORE BODY 

WHITE MICA ENVELOPE - ALTERED PHYLLITE 

Moderately soft, pale grey to off-white muscovite-quartz 
+- chlorite phyllite. More grey than green. 

· 

Generally sulphide-bearing with discontinuous streak
'
s of 
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pyrite or pyrrhotite +- sphalerite +- galena. 

Locally may be siliceous = hard, that should be noted in 
modifiers. 

Typically pervasively foliated - riot microlithoned. 

S2 surfaces are silvery white from fine muscovite. 

Typically noncalcareous. 

Represents highly altered metapalite. 

4L6 SLIGHTLY ALTERED MUSCOVITE - CHLORITE phyllite. 

Moderately soft, pale creamy green, muscovite-chlorite 
phyllite. More green then grey. 

May be sulphide-bearing with discontinuous pyrite, or 
pyrrhotite streaks. 

Typically pervasively foliated - not microlithoned. 

Typically noncalcareous. 

Represents more slightly altered metapalite. 
' 11Stringered" variant has discontinuous dark 

chlorite-pyrrhotite stringers. 
green 

"Spotted" variant has discrete scattered grains · of 
brownish carbonate up to 2 mm across. 

HOST ROCK TYPES 

3G OR SB6 NONCALCAREOUS MUSCOVITE - CHLORITE PHYLLITE. 

Moderately soft, noncalcareous, medium grey phyllite,. 

Well developed, pervasive S2 foliation. S2 
silvery grey to steely grey. No readily 
individual micas. 

surfaces 
visible 

Homogeneous to poorly laminated or banded. Laminae 
defined by shades of grey variations - not by siltstones. 

CARBONACEOUS PHYLLITE/SCHIST 

Dark grey to black, moderately soft, carbonaceous 
�hyllitefschist. 

S2 surfaces are dark steely grey to black and typica+ly 

J i 



. .  

1990 NUMERIC CODES PAGE 5 

sc 

mark the fingers. 

Locally, 1dll contain thin pale grey quartz +- calcite +­
dolomite siltstone laminae/bands. 

Locally will contain interbands of dark grey to J:llack 
marble with thin white beaded calcite laminae. · 

Should not be used for only moderately carbonaqeous 
phyllite/schist. S2 surfaces should be dark and mark 
fingers. ' 

Siltstone bands should be noted. 

carbonates (if present) should be noted. 

For S2 surfaces, dark grey to dark study grey, lo� as 
carbonaceous 100 and NOT 130. 
METABASITE/GREENSTONE 

Poorly foliated, dark green, noncalcareous to slightly 
calcareous, chlorotic metabasite. 

Typically relict igneous texture with grey to white 
altered plagioclase. 

Moderately hard to hard. 
I Altered variants are typically strongly foliated with 

anastomosing chlorite streaks in a grey to tan-grey 
carbonate matrix. May contain streaks or bands of bright 
green 11fuchsite". This variant has been called zebra 
rock. 

ALSO INCLUDES PYROXENITE: 

SD 

Poorly foliated, dark green, noncalcareous to slightly 
calcareous, chloritic metabasite. · 

Typically serpentinized and therefore slightly magne�i�. 

Relict igneous textures show pyroxene "bastites". 

CHLORITIC PHYLLITE 

Foliated, pale olive green, moderately soft, moderately 
calcareous, chloritic phyllite. ' 

Locally diffusely banded with speckled off-white calqite 
+- quartz bands. · 
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SBO 
:. ;-i....., 

Typically has thin white quartz-calcite veins parallel 
82. 

82 surfaces are silvery pale green and have a slig�tly 
gritty te>:ture. 

Pervasive S2 foliation. 

Marginal contacts with metasediments are sharp. 

Altered variants are pale tan with streaks of 
on S2 surfaces. carbonate is 
dolomite/ankerite. Commonly contains specks 
green "fuchsite". 

CALCAREOUS PHYLLITE 

muscovite 
typic�lly 
of bright 

Silvery grey to pale grey, moderately soft, muscov�te­
chlorite phyllite. 

Contains thin pale grey to off-white quartz-carbonate 
(calcite or dolomite) siltstone laminae to bands. 
Siltstones give core an overall calcareous aspect. 
Siltstones are 1-5 centimetres thick. 

S2 surfaces are silvery grey. Darker S2 surfaces should 
be logged as carbonaceous ..2-0CJ and NOT ).4tr. }_OJ 3o 
Typically S2 foliation defined by crenulation cleavage-­
microlithons. 

Typically contains scattered, isolated pyrite/pyrrhotite 
porphyroblasts. 

10Q BULL QUARTZ VEIN 

10E 

Coarse grained, milky white, vein quartz. 
sulphide-bearing. 

/HORNBLENDE-BIOTITE QUARTZ DIORITE. 
i 

May·, be 

Medium grained, equigranular, unfoliated, 
' 

medium grey, 
hornblende-biotite quartz diorite. 

Marginal phase is fine-grained, brown, aphonitic matrix 
with scattered biotite and hornblende phenocrysts. 
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REVISED ROCK CODES 

The attached core logging guide is the result of 

extensive consultations between geologists at the mine and at the 

Whitehorse Office. It is designed around a simpler concept of 

stratigraphy and litho logy than previously, and the dual 

lithostatigraphic/computer code systems have been replaced by a 

sing 1 e rock coding system. Alphabetic mineral descriptors have 

replaced the old numeric ones, and they are used in a consistent 

fashion without direct reference to either the litho logy or the 

stratigraphy. 

It has 

lithostratigraphic 

been possible 

coding system 

to simplify 

because a 

the 

mor-e 

previous 

perfect 

understanding of the geological structure of the Faro area has been 

developed over recent years, and the relationships between rock 

types better defined. The new rock descriptions are specifically 

designed by Lee Pigage to adequately distinguish the known 

stratigraphic subdivisons of the area, and drill core lithology 

must be described in terms of one of his specified rock types. 

Some care must be taken in doing this, and Lee's notes on rock 

types, and the stratigraphic columns which are included later in 

this manual will help. It is particularly important to note 

whether or not phyllites and schists are calcareous, as this is one 

of the prime ways of distinguishing schists and phyllites of the 

Vangorda Formation (calcareous) and those of the Mt. Mye Formation 

(non calcareous). 

Dave Tenney 

July 30/90 



CORE LOGGING DATABASES 

Gemcom's PC-XPLOR Databases comprise tables which are 

divided into rows (ranges) and columns (fields). 

contains specific information about the drill hole. 

Each table 

Curragh's 

diamond drill hole data base contains the following tables: 

Table 1 Header: 

Hole # collar survey, hole length and miscellaneous 

information (core size, date logged etc). 

Table 2 - Surveys. (all dip tests) 

Depth, dip azimuth 

Table 3 - Lithology: 

Depth down hole ( 11from" and '' to"; rock codes, description 

Table 4 - As says : 
Depth down hole ('' from'' and ''to'' ); interval length; core 

recovery; sample number; rock type; rock code; s. g. 

assays. 

Table 5 - Structures: 

Complete definition, in terms of down hole distance(s) 

core angle(s) of structural elements in drill core. The 

quantity of data recorded will depend on the purpose for 

which the hole was drilled. 

Table 7 - Geotech: 

All geotechnical information including core recovery, 

R.Q.D., weathering, and comments. Joint number and joint 

frequency may also be recorded where e><tra detail is 

required, as should point load tests if they are done. 
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Table 8 - Samples: 

This table is for samples taken for research purposes, 

and is not frequently used during routine core logging. 

The above tables should be used for all deposits on 

Cur rag h · s Faro property. A complete example of a drill hole 

database, actually the one for Van gorda, is attached (Appendix 

"A"). Note that "fields" in individual tables should be in the same 

relative position for all deposit databases. 
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Explcration Dgta �anager 
P\' E:u:9�� eE�V:�ES !�[. 

Ill 
iH 

NtH!�er of Fields 

c,:;LE-ID j'' 
��C�TlDN 1:: 

(X-��GRD j ' 1:2: l ' 

:Y-c�rnn ' .!.L.::.:: il 

\2-�C:fD I ' : �:; 3 
�ENGTH 1:3 
�r:� �ru_�!;- : ��t 

iHOSfiC ! ' 
1 ;4: 1 ' 

t Y-CCDRD I' 1:4:2 
{i.-C08RD ,, 

•• 1 '� :3 
HFE 1 :�· 
SEC-:-1 ��� 1:6 
�DRE SJE 1:7 
8E!2L06:ST 1:8 
lOS DHE 1:9 

RECORD 1: 1(: 
[:�'=:= ��TX 1•n ·--

C�X�ErTS 1:12 

t\T�-1\I',.,_t" 
�-- . r-!•L.l. 2:1 r,;. . .. ::2 
�z���TH 2:3 
U"7�AZ :��:rr. 2:� 
x::T�J� 2:5 

' 

;-:· ... ·:��it i-,::::.::�r::� 
12:43i46 Serial 10: 20121 
!7 I 6170 PcgE : 

F: \ VhNBDRf!A\ Vf.NSDFiDA I E5A 

j 

H�A:•EF; 
12 

8pt::i:al 
D�::iDr::l 

J�tiDr:a� 
��tbr:�� 

Opti:h3! 
Op:ional 
Optionel 
C:.tic:la! 
Opti�;i:l! 
C�tion;l 
D�tb:12! 
Dpticn�J 

Lpt:um:: 
Op::_i:iJ::l 
Cttio;al 
�ptic::e:! 
!J�:icn=l 

' 

String 
Lc·r:::d 

... __ 1 ttl:':l.l 

Ree! 
he;1 
fiE�l 
UT� 
Real 
Real 
Reel 
s:riiig 
String 
String 
Strir,g 
!�::g;:r 
�:.:E;::r 
Stri:Jg 
s:rifi� 

Ty;e 

�e;: 
R::tl 
RE;l 
R:c� 
s::-ing 

-1.0 

-1.0 

-:I 0 

-1.0 
' ., 

-1.0 

-1.0 

-1.0 

-1 

-1 

.o 
_,·�;.0 

• 0 
,(l 

Ma:di!UG. 

B 

2'jt)00.0 

200!)0. c 
!35('. 0 

40:)( .• 0 

bOGOOC.O 
910000.(1 

' ' ... 

-1.0 
-!. 0 

-1.0 
-! .o 

1);50.0 -1.0 

f D�H 
15 

10 Nc 
10 

999999 

919 

20 S�:�� 

100 

4(·�).0 
9(:.0 

360.) 
36C.O 

20 AT ·'· 

-1 
-1 

, ( 
-90.0 

.o 
,(o 
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---------------------------------------------------------------------------- --

Fieid na�:! Cod; 

3 
�:THDLOSY 
6 

. . .  ulO!�Uffi D•fault 

---------------------------------------------------------------------------------
F�0/1 3:1 
TG : 3:2 

UN!T ' 3:3 ' 
DESCRPT!ON 3:4 
CD��ENTS 3:5 

ROCK CD;iE 3:6 

Tabl: ��u!Jer 
T2bj2 �:c.ne 

Nu1;:er oi �ie1d5 

' ' ' ' 

Optional 

Optio�al 
Optional 
Ortional 
Optional 
Optional 

4 
ASSAYS 

29 

Mark 

' Rea! ' ' Rea! ' ' String ' 
String 
String 
Integer 

-1.0 
-1.0 

-1 

Minim:.H1! 

4000.0 : 
4000.C : 

8 l 
5C· 
�(! 

Ma::il!:!la 

-1.0 
-1.0 

-1 

D:feult 

-------------------------------------------------------------- -------------------
FR0:1 
TO ' ' 
INTERVAL 
RECOVERY 
�:cov��Y ' 
EP.!��LE < ' 
Ro:� TYPE: 
RCCK CODE: 
55-P�LF ' ' 

S8-�R ' ' 

PHN ' l 
pp � ' ' 
�� ' ' ' 
m RATIO ' ' 
�6 Si!(AA� 
AB S/i(F�l 
Ali sr: 
pg.;.py k .# : 
�'�·l 
py 
B�.: 
s� " 
.. 

F": 
. -
l.!t' 
,,_, 

X 
., 
·' 

1 
!. 

:i 
., 

'I 
·' 

DX1::AT!S� 
CXIDE FF 
OXJ!E ZN 

! 

' 

� 
' 

4' 1 Oy�ioiial 
4. '). ' Optior.�l ' . " ' ' 
� :.3 ' Optional ' ' ' 
4:4 Optional ' ' 
4:5 Optional 

H Dpt.ion-::1 ' ' 
4:7 Opticnal ' ' 
4:E Optional 
4:9 D�tim:al ' 

. 

4:!0 Optional ' ' 
4-1� ' Llptic·iial ' ' ' 
4:12 G;ticnal ' ' 
4:13 Optional ' ' 
4:!4 Optir!nal ' ' 
4 '15 Optional ' ' 
4:16 r�ticncl ' ' 
I 0 � i J;:�ional ' , ' . , ' 
l•'' 

. ,,.�._ Gption;l l 
�:H lJptiJnal ' ' 

4:20 [lptiona1 ' ' 
4:21 J�tional ' ' 
�:22 :lptic:r:21 
4:23 9ptiaoa) 
4:24 D?tiocal 
4:2:. O�ti�nal 
1:21 Cption�l 
4:27 �pticmal 
4:21 Optional 

4:29 Optional 

Real -1.0 
REa! -1.0 ' ' 
R9al -1.0 ' ' 
Rer.1 -1.0 
Integ er -1 
Int�ger ' -1 ' 
Soring ' ' 
Integer -1 
s�a! -LDO ' 
Rea! -1.00 ' ' 

Real -1.00 ' ' 
Re�l -1.00 
Real -1.00 
Re2l -1.00 

.qez1 -1.0 
Real -1.0 

i�=l -1.00 
Rea! -1. :)Q 
R2al -1. 0!) : 
Red -1.00 ' ' 

1eal -1.00 ' ' 

Real -1.00 

Real -1.0(; 

Real -�.0� 
R2a: -1.00 

Reel -1.00 
Inte�:n -1 
Reel -1.00 
Real -1.00 

H>OO.O 

4000.0 
4000.0 
4000.0 

1CI0 
99999'i 

B 
999 

10.00 
10.00 

1(10.0�1 

!OO.OG 

100.00 

1.00 
1000.0 

1000.0 

500.00 
100.00 
100.00 
100,00 
100.0�1 
!OO.CO 

20. (l!) 

1DO.OO 

10.00 
!0.00 

100 
100.00 
100.00 

' ' ' ' ' ' 

' 

' ' 
' ' ' ' ' ' ' ' 

l 

' ' 

i ' ' 

-!.{l 
-!.0 
-1.0 
-1.0 

-1 
-1 

-1 
-1.00 
-1.00 
-1.00 

-1. 0(: 
-1.00 
-1.00 
-1.0 
-1.() 

-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-l.OJ 

-1.0:} 
-1.0(' 
-1,(:0 
-1.00 

-1 

-1.00 
-1.00 
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------------------------------------------------------------------------------

5 

SFUCTURES 

Code Mark Type Kaximu� Dofaelt ---------------------------------------------------------------------------------DlSTAN�E ' 5:1 ! Opticnal ' Real -1.0 4010.0 ' -1.0 ' ' ' EY/1�E7RY ' 5:2 ' Optiunal ' String ' 
5 ' ' ' ' ' ' tEATF.E-RFE 5:3 Q�tiGral String 5 PS2 DEFII-HFE 5:� Optiun2l IntEger -1 10 2 D1F-�FE 5:5 Optional Integer ! -1 90 -1 DlR-F.:'E 5:6 Optional IntegEr -1 360 2.20 .�LOT-F;�£ 5:7 Optional Logic�l FALSE FEA;UF:E-A �:2 [!�tiDfiil String 5 �=P:-A ; . .:: D�ti!J�a1 Integer -1 10 -1 r.r�-A 5:10 Opt:cn�} lnt�:�g�r �1 90 _, 

• J :'i-A 5:1! Dpt.:on2l Jnt�ger -1 360 -1 F�C.T -?: 5:12 Opti:n�I Lo>ical T�;:JE FE�:-�E-F 5:!3 8�tiQnal String 5 
D£F"N-P 5:!4 Opticoal Int��Er -1 10 -1 ��::-s 5:15 Optional Integer -1 90 -1 r:F;-B :.:lb Optional Integer -1 360 ' -1 ' 
PLD:-B i:li Optional logical TRUE FEAiF.E-C 5:18 ' DptiQnal String 5 

' 
DEn\-� 5:19 ' Option a 1 Integer -1 10 -J 

' 
DI�·-s 5:20 Opticr.2l IntEger -1 90 -1 D�R-C 5:21 C9ti1mal lr.teg•r -1 360 -1 PlOT -C :1,,.,., Cptional Logical TRU£ 

" ',. ... 
CDM�:�ns ��23 Optional String 100 

�eb:e Ncrter 6 
Tahl e �e�e FAULTS 
N:.:�trr of FiEld; 11 
::i:lt :�a;r,.; Code !'i2rk Type r.ini!i!�m t1e!tiffit.:� Defat:�t 

---------------------------------------------------------------------------------���r ' 6:1 ' Cptizal ' Rea� -1.� 400{:.0 ! -�.0 
' ' ' 

�, 6:2 l2ption2l ' fiE a! -LO 4000,C -1.0 
, ... ' 
?::���1R£ b:3 Opt! cna1 ' String 10 ' 
EE;::GV�RY t:� Op!innal "' . 10 .... nng J:�-:.:��·�r. 6:5 Optio;1ai Int�ger ' ' 99 -1 • D:!F:-:.."P?CF; t:b Option:;l Integer -1 999 -1 �F-P1T�K .. b:7 DptL:nal Integer 99 -1 D:R-1\ TF:NL b:8 Optional IntegEr -1 999 ' 

-' . J�P-�G�::R 6:9 Optional Iilh:g2r -1 99 I -1 
DIF:-�m�Efi i:·:10 Optionel lnteg:r -1 999 -1 CDM��tHS ' 

6:!1 ' Optional ' String 50 ' ' ' ' ' 
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Tab1: �::.����r 
:cb�e !\e::e 
.�i.>ill2Er of Fi:�ds 

Field name Cede 

FRO� ' 7:1 ' 

ID ' 7:2 ' 

II�E�V!IL ' 7:3 ' 

RECG\'ERY 7:4 

RECDVERY ' ' 7:5 ' 
RliD ' 7:6 ' 

Rg� z ' 7:7 ' 

r�:EAf�ABE ' 7:8 ' 

)o;�AT��RINB ' 7:9 ' 

JCmT � ' 7:10 ' 

�JI��� FREQ ' i:11 ' 

CORE S!lE ,, ,., J • !t. 
i"'"\!1'1.-:•· .... � '"'\.!"·-·' J .. ' 7:13 ' 

Table f..::.Jffiter 
Table Ne[e 
Nur;ber of Fields 

Fi=Id ilE.m� Coda 

' ' 
' ' 

7 

S�{FECH 
13 

Mark 

O�tiona! 
Optional 
Optional 
Optional 
Optional 
Optional 
Dttioiial 
Optional 
Optional 

Opt:onal 
Optioi1al 
Optional 
Optior.al 

B 

' ' 
' ' 

SAM?LES 
7 

!':ark 

' ' 
' ' 

Type 

Real -1.0 

Real -1.0 

Real -1.0 

Real -1.0 

Integer -1 

Real -1.0 

Integer -! 

Integer -1 

String 
Inte�er -1 

Rtal -!.00 

String 
String 

Type .. . �·�!il�:.!ill 

' ' 
' ' 
' ' 
' ' 

Serial no: 2(1321. 
Page : 4 

Ill 
Ill 

· Def;ul t 

4000.0 -1.0 

4000.0 ' -1.0 ' 

500.0 ' -1.0 ' 

100.0 ' -1.0 ' 

100 -1 

100.0 -1.0 

100 -1 

15 -I 
5 

100 -! 
IOO.VO -!.00 

5 t\G 

50 

Xaximu:�� Default 
---------------------------------------------------------------------------------
FRJ� ' E:! o,tional ' Rea! -1.0 4000.0 -1.0 ' ' 
TQ ' e:2 Optirma: ' REal -1.0 4000.0 -1.0 ' ' 
1?l!T ' 8:3 Jpt!onal Strifig B ' 

RGC1:: �CDE ' 8:4 Optional ' lnte9er -l 999 -1 ' ' 

�-�?� ' 8:5 Opt:�nal ' 'String 20 ' ' 

f'UR?OSE S:b OF tiona! Stricg 100 

D.IE ' 8:7 O�ti::.r:al ' IntEger -1 999999 -1 ' ' 



ROCK CODE SUMMARY 

QUARTZITES: 

2 4 A 

3 4 C / 4 D  

SULPHIDES: 

4 4EC/ 4 E 1 / 4C3 

5 4 E / 4F 

6 4 K  

7 4G 

8 ·4H 

9 4 J  

METASEDIMENTS: 

20 

22 

30 

32 

33 

3 6  

4 0  

3 G  

1C/ 1CD /10 

5A/ 5 G / 3E /  
1 E  

5E / 3F / 1 G  

1 8  

30 

58 

ATTACHMENT # 1 

R i b bon b a n d ed c a r bon a c eous q u a r t z i t e  

Py r i t i c  q u a r t z i te ( (30% py r i t e ) 

Semi-m a s s i ve s i l i ceous py r i t i c  su l p h i d e s  
su l p h i d e s  ( 30-60% pyri te ) 

M a s s i v e  p y r i t i c  su l p h i d es ( 60-100% p y r i te ) 

Mass i v e  p y r i t i c  s u l p h i des w i t h  c l asts of 
d o l om i t e / a n k eri t e  

B a r i t i c p y r i te s u l p h i des ( )  1 0 %  b a r i t e ) 

Py r r hot i t i c  su l p h i d es 

Non py ri t i c  su l p hi d es & ox i d e s  
poor 

py r i te 

Non c a l c a reou s , m u s cov i te- c h l or i t e ,  med i u m  
g rey p hy l l i te 

Non c a l c a reous , biot i t e-mu s cov i te-qua r t z  
� s t a uro l i te � a n d a l us i te � g a rnet + 
f i bro l i t e  s c h i s t  

Carbon a ceou s p hy l l i te / s c h i s t  

Ma r b l e  + c a l c- s i l i ca t e  b a n d s  

S k a rn a n d  "si l i c a ted" ma r b l e  

C a l c -s i l i c a t e  

C a l c a reous , s i  1 very 
c h l ori t e  p h y l l i te 

muscov i te-



META- IGNEOUS ROCKS : 

44 5C/3C / 1 F  

4 5  5C/3C / 1 F  

4 6  5C/3C / 1 F  

4 7  5D / 3B / 1 H  

Meta basite , poo r l y  f o l ia ted g reenstone 
wi t h  r e l i c t  igneous t e x t u r e  

Py roxenite -common l y  s e r p e n tinized - wi t h  
r e l i c t  b a s tites 

Amphibo l i t e  
p l agio c l ase 

b l uish g reen h o rn b l ende 
q u a r t z  am p hibo l ite 

C h l o ri tic phy l l i te / s c his t . 
g r een 

p a l e  o l iv e  

ALTERED ROCK S :  - (DOMINANTLY METASEDIMENTS ) 

52 4LO 

5 4  4L6 

CRETACEOUS INTRUSIVES : 

60 l O Q  

6 1  lOAB 

6 5  lOC 

66 

68 lOE 

6 9  lOF 

Muscovite > 
p hy l l i t e / s c hist 
w hite 

C h l o r i t e  > 
p hy l l i t e / s c his t 

c h l o ri te qua r t z  
v e r y  pa l e  c ream to 

m u s c o v i t e - q u ar- t z 
p a l e  g reen 

Qua r t z  vein - - w hite b u l l  q u a r t z  vein 

Anvil B a t ho l i t h  
p l u tonic suite . 
g r-anite 

Pegmatite 

A p l ite 

Horn b l en de-biotite 

Mt M y e  p h a s e  of Anvi l 
M u s covite biotite 

q u a r t z  diorite 
massive and un f o l ia ted 

Smokey q u a r t z  - f e l d s p a r  p o r p h y r y  -
massive a n d  un f o l ia t e d  



FAULT ROC K :  

To b e  used on l y  i f  paren t c a n n o t  b e  i d en t i f ied - use r a re l y ! 

7 2  

7 4  

76 

OVERBURDEN : 

82 

8 4  

8 6  

8 8  

99 

Gouge 

Tecton i c  b r e c c i a  

f1y l on i  te 

Un cla s s i f i e d  - gen e r a l  

T r i coned - n o  recovery 

T i l l  - s i l t  -sand 

Fer- r i  c r e t e  

Ai r 



MINERAL IDENTIFIERS 

CARBONATES: 

c 

k 

v 

w 

MICAS: (LAYER SILICATES )  

b 

j 

1 

m 

s 

t 

FELDSPARS - QUARTZ 

f 

q 

0 

p 

Q 

CALC-SILICATES 

a 

e 

h 

i 

ca l c i te 

a n k e r i te 

carbon a t e  - non s p e c i f i c  

d o l om i t e 

b i o t i te 

fu c hs i te 

c h l o r i te 

m u s cov i te 

se r i c i t e 

t a l c  

f e l d s p a r  

q u a r t z  ( f i n e-g r a i ned) 

k ao l i n i te ( c l a y m in e r a l s) 

potash f e l d s p a r  

qua r t z  ( v e i n) 

a c t i n o l i t e  

e p i d o te 

horn b l en d e  

d i o p s i d e  

ATTACHMENT # 2 



\,. ·-

ALUM I NO-S I L I CATES/PEL I TE M I NERALS 

d an d a l u s i te 

n g ar-n e t  

,..- f i b r- o l i te 

u s t aur-o l i t e 

2 c h l o r- i to i d  

D X I DES/SULPH I DES/SULPHATES 

A 

B 

c 

G 

L 

p 

R 

z 

OTHER 

g 

Ar-senopy r- i te 

B a r- i t e  

C h a l copy r- i te 

Ga l en a  

L i mon i te ( i r-on o � i d es) 

M a g n e t i te 

Pyr-i te 

Pyr-r-ho t i t e  

S p h a l er- i te 

car-bon 

non c a l c a reous 



ROCK TEXTURES 

+ 

= 

> 

< 

\ 

* 

@ 

X 

? 
" 

ATTACHMENT # 3 

equig r-an u l ar-

f o l i a ted 

l amin a te d / ba n d e d / r-ibbon -banded 

coars e-g r-ained 

medium-gr-ained 

fine-gr-ain ed 

c l otted 

por-phyr-o b l a s tic ( bu c k shot ) 

por-phy r-itic 

in ter-s titia l 

porous 

wea ther-ed 

f au l t  gouge ie . m u d -mor-e than br-oken 
core 

f au l t  b r- e c cia ( te c tonic ) 

my l onite 

a l ter-ed 

1 1 stringer-ed 1 1 

1 1 Spotted 11 



ATTACHMENT # 4 

GRADE 

N = no s pha l er-ite or- g alena ( N  = n one ) 

w = 1 - 3% PbS/ Z n S  ( W  = waste ) 

L = 3 - 5% (L = l ow g r- ade ) 

H = 5 - 10% ( H  = high g r- ade ) 

v = 10% + ( V  = ver-y high gr-ade ) 



ROCK U: 

NOTES: 

ATTACHMENT U 5 

ROCK CODE CONSTRUCT I ON 

M I NERAL I DENT I F I ERS: TEXTURE: GRADE 

1 )  T he most a b u n d a n t  � o c k  t y p e comes f i � s t  i f  t h e  �ock i s  
a h y b �id . 

2) Pa �en t heses a �e used to s e p a � a t e  subo�din a t e  � o c k  ty pes . 

3 )  Textu � a l  codes 
iden tifie� ( s ) . 

a � e  a p pended a f te� the miner-a l 

4 )  B a �itic o � e  ( "7" ) must con tain mo�e t h an 1 0/. b a �ite . I f  
b a �ite con ten t i s  l e s s  t h a n  10/. u s e  the a p p �o p r i a t e  r o c k  
code ( N o t  "7") with t h e  min e � a l  iden tifier f o �  b a rite 
( , ,  B I I  ) • 

5 )  Py �itic q u a � t z ite is a s sumed to have n o  mo�e t han 30/. 
py �ite. 

6 )  The g �a d e  d e s ct-i p t o r  f o r  z e � o  g r ade ( i . e .  N) may be 
omitted. 

7 )  Mine�a l iden tifie�s w he n  more t han one a r e  u s e d  a � e  in 
o � d e r  of a b u n d an ce .  

8 )  Beware o f  r e d u n d a n cies when u sin g miner-a 1 iden tifie r s  
( eg .  c h l o �itic p h y l l it e  is " 47 "  , n o t  "471:"; thoug h 
possib l y  t h e  l a tte� cou l d  be u s ed f o r  a �ock con taining 
ext rao�d i n a ri l y l a �ge amou n t  o f  c h l orite ) . In g e n e r a l , 
c ha r a c te � i s tics which a �e n o r m a l l y found in a � o c k_ty pe 
s hou l d  not be indica ted by a mine r a l  o� t e x t u � a l 
iden tifie r .  

9 )  Not a l l f o u �  pa � t s  o f  t he rock code con s t ru c tion shown 
a bove are n e cessar-i l y  u s ed . Ro c k  n u mber a l on e  i s  
m a n d a t o � y .  I t  mu s t  b e  a c companied b y  a g � ade d e s c�ipto� 
i f  t he �ock is a s u l p hi d e  ( ie .  rock units 4-9 ) 



' 

1.._ _ _ 

P r- o posed 
Code 

5 Z # H  

2 Z W  

3 / W  

5 < 1 1 5 / L  

3 1 o Y <  

3 / 1 7 / L  

1 7 / 3 / L  

O l d  
Code 

( 2E4 ) 

( 2A4 ) 

( 20 )  

( 80 )  

( 1 0H9 ) 

( 2D 1 H ) 

( 1 H2D ) 

ATTACHMENT #6 

EXAMPLES 

Mas s i v e su l p h i d es w i t h o v e r- BO'l. p y r- i te 
and heavy s p h a l er- i te i n  a ,- a t i o  z i n c  to 
l e a d  o f  g r-eater- t h an 1 1 / 2 : 1 .  Te�tur-e i s  
n e tw o r- k  a n d  com b i ned l e ad / z i n c  g r-ade i s  
between 5 and 1 0 'l. .  

R i b bon b a n d ed g r- a p h i t i c  q u a r- t z i te w i t h  u p  
to 3'l. z i n c  ( i n s p h a l e r- i te ) .  · < 30'l. i r"on 
su l p h i d e s  a .-e p .-esen t by d e f i n i t i on . 

Qu a .- t z i te w i t h  u p  to 30'l. py .- i te ,  and a 
combined z i n c / l e a d  g r" a d e  o f  u p  to 3'l. i n  
the u s u a l  .-a t i o . 

Mass i ve f i n e  g .- a i n ed p y r- i te w i t h  bands o f  
me t a b as i te . S p h a l e .- i te a n d  g a l en a  a.-e 
p .-esen t i n  u s u a l .- a t i o  of 1 1 / 2 : 1 ,  a n d  
com b i ned l e a d / z i n c  g .-ade i s  between 3 and 
5'l. . 

Kao l i n i z e d  g .-an i te w a s te w i t h  f i n e  g .- a i ned 
p y .- i t e . 

E a s e  me t a l  bear- i n g q u a r- t z i te w i t h  l es s  
t h a n  30'l. py .- i te m i � ed w i t h  c h l o .- i t i c  
p hy l l i te . Combi ned l ead / z i n c  g .-ade i s  3 
to 5'l. . Qua.- t z i te con s t i tu tes mo.-e than 
501'. of .-o c k . 

As a bov e ,  but c ho.- i t i c  p hy l l i t e  
con s t i tutes mo.-e than 50'l. o f  .-o c k . 



a a c t i n o l i te 

b b i o t i te 

c c a l c i te 

d a n d a l u s i te 

e e p i d o te 

f f e l d s p a r  

g g r a p h i t e 

h horn b l en d e  

i d i.o p s i d e  

j f u c h s i te 

k a n k e r i te 

l c h l o r i te 

m muscovi te 

n g a r-n e t  

o k ao l i n i te ( c l ay m i n e r a l s )  

p p o t a s h  Fe l d s p a r  

q q u a r t z  ( f i n e  g ra i n e d ) 

r f i b ro l i te 

s ser-i c i te 

t t a l c  

u s t a u r o l i te 

v c a r b o n a t e  ( n o n - s pe c i f i c )  

w d o l om i te 

x n o n  c a l c a r-eous 

z c h l o r i to i d  

A A r s enopy r i te 

8 B a ry tes 

c C h a l c o py r i te 

G Ga l en a  

L Limonite ( i ron ox ides ) 

M M a g n e t i te 

Q Q u a r- t z  ( v e i n ) 

R P y r r h o t i te 

y Py r- i te 

z S p ha l e r i te 
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3 ( 4 C / 4D ) 
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4 ( 4 EC ) 

R i b bo n - b a n d e d , c a � b o n a ceous q u a � t z i te 

Da�k g �ey f i n e l y banded q u a � t z i te w i t h  
a l t e � n a t i n g  i n te � b a n d s  o f  l i g h t  g �ey to w h i te 
q u a r t z  - su l p h i d e s . Band i n g  o n  a s c a l e  o f  2mm-
2 c m . Su l p h i d es py � i te & s p ha l e � i te ( �ed d i s h )  
::_ g a l en a . 

H a � d  - n a i l  o �  k n i f e  l e aves m e t a l  
S2 s u � f a ces a � e  d a � k  g �ey to 
ty p i ca l l y m a � k  t h e  f i n g e � s . 

on s u r f a c e  
b l a c k  a n d  

Ty p i ca l l y  h a s  a w e l l deve l o ped m i c � o l i t hon 
tex ture . 

I f  py � i te con ten t > 30·1. then c a  1 1  i t  py � i t i c  
2 

S l i g h t l y  py � i t i c  q u a � t z i te 

P a l e  g rey to c r e amy 
non c a l careous q u a r t z i te .  

w h i te , g e n e r a  1 1  y 

Con t a i n s  t h i n  � i b b o n s  and b a n d  o f  s u l p h i d es ­
py � i t e ,  s p h a l e � i te , g a l en a  

H a r d  - n a i l o �  k n i f e  
Ty p i ca l l y  su l p h i d e  
tex t u � e  

l eaves met a l  
bands show 

on s u r f ace . 
m i c � o l i t hon 

52 s u r f a ces ar-e p a  1 e 
s t r e a k s  o f  mus cov i te .  
on f i n g e r- s . 

g �ey w i t h d i s co n t i n ou s  
Ty p i ca l l y l eaves n o  m a � k  

Fu l l  g �a d a t i o n  e x i s ts between 2 a n d  3 .  I f  S2 
s u r f a ces are med i u m  g rey - i . e .  s l i g h t l y  to 
mod e � a t e l y  c a � bon a ceous the �ock s hou l d  be 
c a l l ed c a � bon a ceous 3 ( an d  NOT 2 ! )  

I f  p y � i te con ten t > 30'l. then c a l l  i t  py � i t i c  
3 .  

S i l i ceous py r i t i c  s u l p h i des 
su l p h i d e s  

sem i -ma s s i v e  

I n t e �med i at e  r o c k  t y pe w h i c h  i s  t y p i ca l l y  
l og g e d  e i t he �  a s  p y r i t i c  3 o �  s i l i ceous 5 



5 ( 4 E )  

6 ( 4 K )  

B r- a s s y  y e l l ow ,  f i n e  g r- a i ned , non c a l c a r-eou s �  
mode � a t e l y  h a � d  py � i t e .  

Ty p i c a l l y  l ow g � ade . 

Loc a l l y  f i n e l y  l am i n a ted w i t h t h i n  s t � e a k s  a n d  
b a n d s  o f  f i n e  g � a i n ed m ag n e t i t e  

Con t a i n s  d i f fuse ban d s  a n d  l en s es o f  g �ey t o  
w h i te q u a � t z . Quat- t z  a l so d i ssem i n a ted i n  
m a t � i x - py � i te con s t i tu tes 30-601. o f  u n i t .  
B a n d i n g  i s  on s c a l e  o f  l c m  to 1 0 cm . 

L o c a l l y  may con t a i n  sm a l l  c l a s t s of d o l om i te .  

Py � i t i c  m a s s i v e  su l p h i d e s  

Br-own i s h  y e l l ow ,  f i n e  g t- a i n ed , mode�a te l y  h a � d , 
py � i te w i t h  su l p h i d es . P y � i te c on s t i tutes 60-
1 001. 

D i f f u s e  b a n d i n g  pa�a l l e l  S2 w i t h  v a r- i a t i on s  i n  
s p h a l e � i te-g a l en a  con ten t 

Con t a i n s  c l o t s  a n d  l en s es o f  
( c a l c i te ,  d o l o m i t e ) and q u a � t z . 

Ty p i c a l l y  h i g h  g � a d e . 

c a r- bon a t e  

Ty p i c a l l y  i n ter- b anded w i t h 6 o n  a s c a l e  o f  e m  
t o  metr-es . 

Fo� u p  to l O 'l.  bar- i te r- o c k  s ho u l d  be c a l l ed 
bar- i t i c  5 

P y r- i t i c  m a s s i v e  
a n k e � i t e / d o l om i te 

s u l p h i d e s  w i t h 

S i m i l a r- to r- o c k  ty pe 5 e x c e p t  i t  con t a i n s  l a r-ge 
a m e b o i d  b e l b s  o f  f l e s h - c o l o u r- e d  
d o l om i te / a n k e r- i te 

I t  s hou l d  n o t  be used f a �  m a s s i v e  su l p h i d e s  
w i t h  d i ssem i n a ted m a t r- i x  c a r- bo n a t e .  



7 ( 4G )  

8 ( 4 H )  

9 ( 4 J )  

B a � i t i c �  m a s s i v e  py r i t i c  s u l p h i d e s  

P y �- i t i c  m a s s ive s u l p h i d e s  w i t h  > · 1 0�1.. ba r i te 
v i su a l l y �  

B r o w n i s h  to pur p l i s h ,  b a n d e d  
p y r i t i c  su l p h i d e s  w i t h ba r i te .  

t o  l am i n a ted 
5 o f t .  

1 1 8ur-ns B l a c k 11 on cut s u r f a c e  a s  py r i te s t r e a k  
s h ows on s o f t  b a r i te . 

T y p i c a l l y  h i g h  g r a d e  s p h a l e r i te i s  honey 
c o l oured and can be over l oo k ed . 

T y p i c a l l y  m a g n e t i te-be a r i n g . 

Py r r ho t i t i c ,  m a s s i v e  s u l p h i des 

F i n e-g r a i n ed , red d i s h  bron z e  p y r r ho t i t i c  
m a s s i v e  su l p h i d e s  

M a g n e t i c because o f  py r r ho t i te 

l•l o d e r a te l y  hard 

Genera l l y moderate to h i g h  g r ade 

S t ron g l y  l am i n a ted d e f o r m a t i on tex ture . Shows 
d u c t i l e  f l ow tex tures a round c l a s t s  o f  
c a r bo n a t e , w h i te q u a r t z , p hy l l i te , meta b a s i t e  

N o t  a common rock on V a n g o r d a  P l a t e a u  - o c cu r s  
m a i n l y  a t  m a r g i n s  o f  su l p h i d e  i n t e r s e c ton s .  

N o n p y r i t i c  m a s s i v e  su l p h i d e s  

Unusua l ,  r a re r o c k  t y pe 

C o a r pe t o  medium g r a i n ed s p ha l e r i te-g a l en a  w i t h  
p o r pry r o b l a s t s  o f  m a g n e t i te a n d  p y r i t e .  M a y  
a l so c on t a i n  amebo i d  p o r p h y r o b l a s t s  o f  
c a r bon a te a n d  d i f f u s e  q u a r t z  b a n d s  o r  l en s e s  

T y p i c a l l y  h i g h  g r a d e - c o l ou r  red d i s h  brown t o  
d a r k  brown . 
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( 3G )  

( 1 C / 1 CD/ 
l D )  

( 5A / 5G /  
3E/ 1 E ) 

Non c a l careous mus cov i te- c h l o r i te phy l l i te 

M o d e r- a te l y  s o f t �  n o n c a l car-eou s � med i u m  g r- ey 
phy 1 1 i te 

We l l  deve l o ped , pervasive 
s u r- f a ce s  s i l ve r- y  g r ey to 
r e ad i l y  v i s i b l e  i n d i v idua l 

52 f o l i a t ion . 
s tee l y  g re y . 

m i c a s . 

52 
No 

Homogeneous t o  poo r l y  l a m i n a ted or banded . 
L a m i n a e  d e f i n ed by s ha d e s  o f  g r ey v a r i a t i o n s ­
n o t  by s i l t s tones . 

Non c a l c a reous muscov i te- b i o t i t e  s c h i s t  

Mod e r a te l y  so f t ,  n o n c a l c a reous , b rown i s h  g rey 
s c h i s t  

We l l  d eve l o ped , p e r v a s i v e  
s u r f a ces s i l v ery w i t h 
s t r-ea k i n g . I n d i v i d u a l m i c a  

52 s o l i a t i on , 5 2  
brown i s h  b i o t i te 

f l a k es a r e  v i s i b l e .  

Some v a r- i e t i es a r e  s t rong 1 y compos i t i on a l l y 
banded w i t h  b i o t i te-r i c h  bands a n d  q u a r t z - r i c h  
b a n d s  

M a y  con t a i n  c l o t s  and b a n d s  
a n d a l u s i t e ,  s t a u ro l i t e ,  g a r n e t . 

o f  b i o t i te-

Coa r s er-g r a i n ed t h a n  p hy l l i te T y p i ca l l y  
b rown i s h  hue a s  b i o t i te ove r s h a d ow s  c a r bon . 

C a r b on a ceous p hy l l i te / s c h i s t  

D a r k  
c a r- bo n a ceous 

to b l a c k , mod e r a te l y  
p hy l l i t e / s c h i s t . 

sof t ,  

52 s u r f a ces a re d a r k  stee l y  g re y  to b l a c k  a n d  
ty p i ca l l y m a r k  t he f i n g e r s . 

Loc a l l y  w i l l  c o n t a i n  t h i n  p a l e  g rey q u a r t z  + 
c a l c i te � d o l om i t e  s i l t s tone l am i n a e / b a n d s  

Loca l l y w i l l  con t a i n  i n t e r- b a n d s  o f  d a r k  g rey 
to b l a c k  m a r b l e  w i t h  t h i n  w h i te beaded c a l c i te 
l am i n a e .  
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4 0  

( 5E / 3F /  
1 G / 1 8 l  

( 3D )  

( 580 ) 

S hou l d  n o t  be used f o r  on l y  
c a r bo n a ceous p hy l l i t e / s c h i s t . 
s hou l d  be d a r k  a n d  m a r k  f i n g e r s . 

S i l t s tone b a n d s  s hou l d  be n o ted . 
( i f p r esen t )  s h ou l d  be n o ted . 

M a r b l e  a n d  s i l i c a ted m a r b l e  

mod e r a te l y  
52 s u r f a ces 

Carbon a tes 

11e d i um c r y s t a l l i n e ,  med i um to p a l e  g rey ca l c i te 
m a r- b l e .  

May l o c a l l y  be very f i n e  g r a i n ed w i t h  my l on i te 
t e x t u r- e . 

Ty p i c a l l y con t a i n s  t h i n  b a n d s  o f  pa l e  to d a r k  
g reen c a l c-s i l i ca t e  and / o r  d a r k  b rown b i o t i t i c  
s i l i c a tes . 

S i l i c a te b a n d s  a r e  common l y  boud i n aged . 

M a y  con t a i n  c o a r- s e r- s k a r-n t e x tur-es . 

On V a n g o r d a  P l a teau t h i s  i s  s h u t  down r o c k  

Lo c a l l y w i l l  b e  c a r bon a ceous d a r k  g rey to b l a c k  
w i t h t h i n  l am i n ae o f  "' h i  te , beaded c a l c i te 
d e f i n i n g  5 2 . 

C a l c-Si l i c a t e  

H a r d � non c a l c a reous t o  s l i g h t l y  c a l car-eous � 
p r o m i n a t l y  s t r i ped p a l e  g reen c a l c-si l i c a t e  a n d  
d a r k  b rown b i o t i t i c  p e l i t e .  B a n d i n g  t y p i c a l y  
on a s c a l e  1 - 1 0 cm . P r o p o r t i o n s  o f  b i o t i te a n d  
c a l c - s i l i c a t e  v a r y  g re a t l y . 

Un i t  i s  f i n e-g r- a i ned . Non c a l c a r-eous s c h i s t  
( 1 1 0 )  a r e  ty p i c a l l y  c o a r s e r  g r a i n ed . 

S i l v e r y  g rey to p a l e  g re y , mod e r a te l y  so f t ,  
m u s cov i te- c h l o r i t e p hy l l i t e .  

Con t a i n s  t h i n  p a l e  g re y  t o  o f f - w h i te q u a r t z ­
c a r bo n a te ( ca l c i te o r  d o l om i te )  s i l t s to n e  
l am i n ae t o  band s .  S i l t s tones g ive core a n  
o v e r a l l  c a l c a reous a s pe c t . S i l t s tones a r e  1 -
5 c m  t h i c k . 
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4 5  
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( 5C / 3C 
l F ) 

( 5C / 3C 
l F )  

( 5C / 3 C /  
l F ) 

52 s u � f a ces are 
s u r f a ces s hou l d  be 

s i l v ery g rey . D a r k e r 
l ogged as c a r bo n a ceous . 

5 2  

T y p i c a l l y  S 2  f o l i a t i on d e f i n ed b y  c r en u l a t i o n  
c l ea v a g e -m i c ro l i t h on s . 

Ty p i c a l l y  con t a i n s  s c a t tered , i s o l a ted 
py r i te / py r r ho t i te p o r p h y r o b l a s t s . 

M e t a ba s i te 

Poor l y  f o l i a ted , d a r k  g reen , n on c a l c a reou s to 
s l i g h t l y  c a l c a reou s ,  c h l o r i t i c  meta bas i te .  

Ty p i c a l y  re l i c t  i g n eous t e x tu r e  w i t h g rey to 
w h i t e a l tered p l ag i o c l a se . 

M od e r a te l y  h a r d  to h a r d  

A l tered v a r i an t s  a r e  ty p i c a l l y  s t ron g l y  
f o l i a ted w i t h  a n a s tomos i n g  c h l o r i t i c  s t r e a k s  
i n  a g r- ey c a rbon a te m a t r i x . M a y  con t a i n  
s t r- e�B k s  o r  bands o f  b r i g h t  g reen 1 1 f u c hs i te 11 
T h i s  v a r i a n t  has been c a l l ed z e b r a  r o c k . 

Py ro><en i te 

Poor l y  f o l i a ted , d a r k  g reen , n o n c a l c a reou s to 
s l i g h t l y  c a l c a reou s ,  c h l o r i t i c  met a b a s i t e .  

Ty p i c a l l y  s e r pen t i n i z ed a n d  therefore s l i g h t l y  
m a g n e t i c .  Rel i ct i g n eous t e >: t u r e s  s h o w  
py r o x e n e  1 1 b a s t i tes " .  

Amp h i bo l i te 

Fo l i a ted , d a r k  g reen to b l u i s h  g r een , 
moderate l y  h a rd horn b l en d e  a m p h i bo l i te .  

Common l y  c o n t a i n s  p a l e  g rey to w h i te s t r e a k s  
p a r a l l e l  S 2 . Loca l l y c a l c a reous . 
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52 

( 50 / 38/ 
l H ) 

( 4L )  

C h l o r i t i c  p hy l l i te 

Fo l i a ted , ' pa l e  o l i v e  g reen , modera te l y  sof t ,  
mode r a te l y  c a l careo u s , c h l o r i t i c  p h y l l i te . 

L o c a l l y d i f f u se l y  b a n ded w i t h  s p e c k l ed o f f ­
w h i t e  ca l c i te + q u a r t z  b a n d s  

T y p i c a l y  h a s  t h i n  w h i te q u a r t z - c a l c i te v e i n s  
p a r a l l e l  52 . 

52 s u r f a ces a r e  s i l v ery p a l e  g r een a n d  have a 
s l i g h t l y  g r i t t y  t e x t u r e . 

Perv a s i v e  52 f o l i a t i on . 

M a r g i n a l  con t a c ts w i t h  meta sed i m e n t s  a r- e  sha r p . 

A l tered v a r i a n ts a r e  p a l e  tan w i t h  s t rea k s  o f  
mus cov i t e  on 5 2  s u r f a ces . C a r b on a t e  i s  
ty p i c a l l y  d o l om i  tel a n k e r i t e .  Common l y  con t a i n s  
s p e c k s  o f  b r i g h t  g reen '' f u c hs i te '' . 

W h i te m i c a  e n v e l ope- a l tered p hy l l i te 

Mode r a te l y  s o f t ,  p a l e  g rey 
mus cov i t e-q u a r t z  p hy l l i te . 

to o f f -w h i te 

G e n e r a l l y su l p h i d e - b e a r i n g  w i t h  d i s con t i nuous 
s t re a k s  of py r i te o r  py r r ho t i t e  � s p h a l e r i te 
:t_ g a l en a .  

L o c a l l y may be s i l i ceous = h a r d , t h a t  shou l d  
be n o ted i n  mod i f i e r s . 

Ty p i c a l l y  perv a s i v e l y  
m i c ro l i t honed . 

fo l i a ted n o t  

5 2  s u r f a ces a r e  s i l v ery w h i t e  f rom f i n e  
mus covi te . 

Ty p i c a l l y  n on ca l c a reous . 

R e p r e sen t s  h i g h l y  a l te red met a pe l i te .  
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S l i g h t l y  a l te�ed muscov i t e- c h l o � i t e p hy l l i te . 

Mod e r a t e l y  s o f t �  pa l e  c reamy g reen , muscov i t e­
c h l o � i te p hy l l i te . 

May be s u  1 p h  i d e  be a �  i n g  w i t h  d i s co n t i n uous 
p y � i t e  o� phy � � ho t i te s t � ea k s .  

T y p i c a l l y  n on c a l c a �eou s . 
Rep �esen t s  mo�e s l i g h t l y  a l te�ed me t a pe l i t e .  

Bu l l  q u a r t z  v e i n  

Coa�se g � a i n ed , m i l k y w h i te , v e i n  q u a � t z . 

Anv i l  Ba t ho l i t h  ( b i o t i te-muscov i te g � a n i t e )  

E q u i g � an u l a � t o  s l i g h t l y  f o l i a ted , b i o t i te­
muscov i t e �  g r a n i te . 
Med ium to c o a r s e  g r a i ned . 
May con t a i n  l a �ge K- f e l d s p a �  meg a c � y s t s . 
Nea� T i e  F a u l t  w i l l  have S-C my l on i t e tex tu�e . 

Peg m a t i te 

Coa�se g � a in ed g � a n i t e  t o  pegma t i te .  Ty p i c a l l y 
o c c u � s  a s  d y k e s  i n  pe l i t es o �  An v i l  B a t ho l i t h .  

Ty p i c a l l y  c on t a i n s  t o u � m a l i n e . 

A p l i t e  

Fine-g r a i n ed , 1 1 s u g a ry -tex tu r-ed 11 , creamy w h i te 
K-fe l d s p a � - p l ag i o c l a se-q u a � t z  g � an i te / a p l i te .  
Ty p i c a l l y  u n f o l i a ted . 
Ty p i ca l l y  con t a i n s  g a � n e t  and / o �  tou�ma l i n e .  

Ho�n b l en d e -b i o t i te q u a � t z  d i o � i t e .  

Med i u m  g � a i ne d , e q u i g �anu l a � , un f o l i a ted , 
med i u m  g � e y , h o � n b l  e n d e - b i o t i  te q u a � t z  d i o� i te . 
M a �g i n a l  p h a s e  i s  f i ne-g � a i ned , b � own , 
a p h an i t i c  ma t � i x  w i t h  s ca tte�ed b i o t i te a n d  
ho�n b l en d e  p hen o c �y s t s . 
May c on t a i n  ho�n b l en d e  p henoc � y s ts . 



69 ( l O F ) 

82 ( * ) 

84 ( * ) 

86 ( . ) 

88 ( * ) 

S mo k y  q u a � t z -fe l d s p a �  � b i o t i t e  p o � p h y �y 

Pa l e  c � e a m , f i ne-g � a i n ed g � a n i te w i t h  nume�ous 
p henoc�y s t s  o f  d a r k  b r own smo k y  q u a � t z , 
b i o t i te , w h i te f e l d s p a r . Q u a � t z  phen o c r y s t s  
a � e  common l y  euhed � a l . 

Very so f t  and pun k y  when a l tered . Upon 
w e a t he r i n g  ty p i c a l l Y  bre a k s  a pa r t  - con t a i n s  
swe l l i n g  c l ay s .  
Un f o l i a t d  - may con t a i n  b a n d i n g  a n d  s t rea k i n g  
w h i c h  l oo k s  l i k e  f l ow ban d i n g  tex ture . 

Ove�burden - gener a l  

U n s pe c i f i ed ove r b u r d e n  

O v e r bu r d e n  - T r i co n e d  

T r i coned - n o  recov e r y  

O v e r b u r d e n  - T i l l / S i l t / S a n d  

Overburden - Fer r i c rete 

R o c k  f r a g ments cemen ted by o r a n g e  to b�own i s h  
f i n e  g r a i ned hem a t i t e / l i mon i te / g e o t h i te i r on 
o x i d es . 22 
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ROCK CODE SUMMARY 

QUARTZ ITES : 

2 4 A  

3 4 C / 4 D  

SULPH I DES : 

4 4EC / 4E1 / 4C3 

5 4 E / 4 F  

6 4 K  

7 4G 

8 4H 

9 4J 

METASED I MENTS : 

20 

22 

30 

32 

33 

36 

40 

3G 

1 C / 1 CD / 1 D  

5 A / 5 G / 3E/ 
lE 

5E/ 3F / 1 G  

1 8  

3D 

58 

ATTACHMENT # 1 

R i b bon banded c a � bo n a ceous q u a � t z i te 

Py � i t i c  qua � t z i te ( < 30/. p y � i te )  

Sem i -m a s s i v e  s i l i ceous p y � i t i c  s u l p h i d e s  
su l p h i d es ( 30-60/. p y � i t e ) 

M a s s i v e p y � i t i c  s u l p h i d es ( 60-1 00/. p y � i t e )  

M a s s i v e  p y � i t i c  su l p h i d e s  w i t h  c l asts o f  
d o l om i t e / a n k e � i te 

B a � i t i c  p y � i t e  s u l p h i d e s  ( >  1 0/. ba � i te )  

Py � � ho t i t i c  su l p h i d es 

Nonpy � i t i c  s u l p h i d e s  & o x i d es 
poo� 

p y � i  te 

Non c a l c a �eou s . muscovi te-c h l o � i t e . med i u m  
9 � ey i phy liite

.
. 

· 

'----�� - - ------------
Non c a l c a �eou s , b i o t i te-mu s c o v i te-qua � t z  
� s t au�o l i te � and a l u s i te � g a �n e t  + 
f i b �o l i te sEhi� 

" �-----/ 

C a � bona ceous p hy l l i te / s c h i s t  

M a � b l e  + c a l c-si l i c a t e  b a n d s  

S k a � n  and " s i l i cated 11 m a � b l e  

C a l c-si l i c ate 

Ca l c a �eou s , s i l ve � y  
c h l o � i te p hy l l i te 

muscovi te-



( -

c 

\:) 

META-I GNEOUS ROCKS : 

44 5C / 3 C / 1 F  

4 5  5C / 3 C / 1 F  

4 6  5C/3C / 1 F  

4 7  5D/38 / 1 H  

M e t a ba s i te ,  poo � l y  f o l i a te d  g �een stone 
w i t h  �e l i c t  i g n eous t e x t u�e 

Py � o x en i te - common l y  s e � pen t i n i zed - w i t h  
� e l i c t  bas t i tes 

Am p h i bo l i te 
p l ag i o c l ase 

b l u i s h  o �een ho�n b l en d e  
q u a � t z  a m p h i bo l i te 

C h l o � i t i c  p hy l l i te / s c h i s t . 
g r-een 

oa l e  o l i v e  

ALTERED ROCKS : - ( DOMI NANTLY METASEDI MENTS ) 

5 2  4LO 

54 4L6 

CRETACEOUS INTRUS I VES : 

60 1 0Q 

6 1  l OAB 

6 5  l O C  

6 6  

6 8  l O E  

6 9  ! O F  

M u s c o v i te > 
p hy l l i t e / s c h i s t  
01 h i te 

C h l o r i t e > 
o hy l l i te / s c h i s t  

c h l o r i te q u a r t z  
v e r- y  p a l e  c r- eam t o  

m u s c o v i t e - q u a r t z  
p a l e  g reen 

Q u a � t z  v e i n - - w h i te bu l l  o u a � t z  v e i n  

A n v i l  B a t ho l i t h - M t  M y e  p h ase o f  An v i l  
o l u t on i c  su i t e .  
g r an i t e 

Peg m a t i t e  

A p l i te 

M u s c ov i te 

H o � n b l en d e - b i o t i te q u a � t z  
m a s s i ve a n d  u n f o l i a ted 

b i o t i te 

d i o � i t e  

S m o k e y  q u a � t z  - f e l d s p a �  p o � p h y � y  -
m a s s i v e  and u n f o l i a ted 



META - I GNEOUS ROCKS : 

44 5 C / 3 C / 1 F  

4 5  5 C / 3C / 1 F  

4 6  5 C / 3 C / 1 F  

47 5 0 / 3 8 / l H  

M e t a b as i te ,  p o o � l y  f o l i a ted g �eenstone 
w i t h  �e l i c t  i g n eous t e � t u � e  

Py � o � e n i te - c ommon l y  s e � pen t i n i zed - w i t h  
�e l i c t bas t i tes 

A m p h i bo l i te 
p l ag i o c l ase 

b l u i s h  g �een ho�n b l en d e  
q u a � t z  a m p h i bo l i te 

C h l o � i t i c  p hy l l i te / s c h i s t .  
g �een 

pa l e  o l i v e  

ALTERED ROCKS : ( DOM I NANTLY METASED I MENTS ) 

52 4LO 

54 4L6 

CRETACEOUS I NTRUS I VES : 

60 

6 1  

6 5  

6 6  

68 

69 
mass i v e  

lOQ 

l OAB 

l OC 

l OE 

10F 

M u s cov i te > 
p hy l l i te / s c h i s t  
w h i t e  

C h l o � i t e > 
p hy l l i t e / s c h i s t  

c h l o � i t e q u a � t z  
v e � y  pa l e  c �eam to 

m u s c o v i t e - q u a � t z  
pa l e  g � een 

Q u a r t z  vei n - - w h i t e  bu l l  q u a � t z  v e i n  

Anv i l  B a t h o l i t h  
p l u t on i c  s u i t e . 
g r an i t e 

Pegma t i te 

A p l i t e  

M t  M y e  phase o f  Anv i l  
M u s cov i te b i ot i te 

Ho�n b l en d e - b i o t i te q u a � t z  d i o � i te 
m a s s i v e  a n d  un f o l i a ted 

Smokey q u a � t z  f e l d s p a �  po � p hy �y 
a n d  u n f o l i a ted 



( 

FAULT ROC K :  

T o  b e  used on l y  i f  pa�ent c a n n o t  b e  i d en t i f i e d - u s e  � a � e l v ! 

72 

74 

76 

OVERBURDEN : 

82 

84 

86 

88 

99 

Gouge 

Tecton i c  b � e c c i a  

M y l on i t e  

Un c l a s s i f ied - gene � a l  

T � i coned - n o  �ecove�y 

T i l l  - s i l t  -sand 

F e r r- i  c rete 

A i �  



c 

Ci 

M I NERAL I DENT I F I ERS 

CARBONATES : 

c c a l c i te 

k a n k e r i te 

v c a � bon a te - non s p e c i f i c  

w d o l om i t e  

M I CAS : ! LAYER S I L I CATES ) 

b b i o t i te 

j 

1 

m 

s 

t 

FELDSPARS - QUARTZ 

f 

q 

0 

p 

Q 

CALC S I L I CATES 

a 

e 

h 

i 

f u c h s i te 

c h l o r i t e 

m u s c ov i te 

se r- i c i t e 

t a l c  

f e l d s p a r  

q u a r t z  ( f in e - g r a ined ) 

k ao l i n i te ( c l ay m i n e r a l s )  

p o t a s h  f e l d s pa r  

q u a r t z  ( ve i n ) 

a c t i n o l i te 

e p i d o te 

ho r n b l en d e  

d i o p s i d e  

ATTACHMENT # 2 



, -

ALUM I NO-S I L I CATES/PELITE M I NERALS 

d an d a l u s i te 

n g a rn e t  

r f i b ro l i te 

u s t a u r o l i te 

2 c h l or i to i d  

D X I DES/SULPH I DES/ SULPHATES 

A Ar-senopy r i te 

8 B a r i te 

c C h a l copY r i te 

,-
G ( Ga l en a  

L L i m on i te ( i ron o x i d es ) 

M �1a g n e t i  te 

p Py r i te 

R P y r r h o t i t e  

z S p h a l e r i te 

OTHER 

g ca r bon 

X n o n c a l c a r eous 



ROCK TEXTURES 

+ 

= 

> 

< 

\ 

* 

# 

@ 

( 

X 

? 

" 

ATTACHMENT # 3 

eq u i g r- an u l a r-

f o l i a ted 

l am i n a te d / banded / r- i b bo n - b a n d e d  

c o a r- se-g r- a i n ed 

med i u m -g r a i ned 

f i n e-g r- a i n e d  

c l o t te d  

p o r- p h y r- o b l a s t i c  ( bu c k s ho t ) 

p o r- p h y r- i t i c  

i n te r- s t i t i a l  

porous 

weather-ed 

f au l t  g ouge i e . m u d -mor-e t h a n  br-oken 
core 

f a u l t  b r- e c c i a  ( te c t on i c )  

my l on i t e 

a l ter-ed 

'' s t r- i n g e r e d " 

1 1 S p o t ted '' 



ATTACHMENT # 4 

GRADE 

N = n o  s p h a l e r- i t e  o r- g a l en a  ( N  = n o n e ) 

w = 1 - 31. P bS / Z n S  ( W  = w a s t e ) 

L = 3 - 51. ( L  = l ow g r- ad e )  

H = 5 - 101. ( H  = h i g h  g r- ade ) 

v = 1 0 /'. + ( V  = ver-y h i g h  g r-ad e ) 

r 

C ·' 
-· 



ORE TYPES 

2 ( 4A )  

3 ( 4C / 4 D ) 

4 ( 4 EC ) 

R i bbon - b a n d ed , c a r bo n a c eous qu a r t z i te 

D a r k  g rey f i n e l y  b a n ded qu a r t z i te w i t h  
a l te r n a t i n g  i n t e r b a n d s  o f  l i g h t  g re y  t o  w h i t e  
q u a r t z  - su l p h i d e s . B a n d i n g  on a s ca l e  o f  2mm-
2 c m . Su l p h i d e s  p y r i te & s p h a l e r i t e ( r ed d i s h )  
!_ g a l en a . 

H a r d  - n a i l  o r  k n i f e  l e aves met a l  
5 2  s u r f a c e s  a re d a r k  g re y  to 
ty p i c a l l y  m a r k  t h e  f i n g e r s . 

on s u r- f a ce 
b l a c k  a n d  

Ty p i c a l l y  h a s  a w e l l deve l ooed m i c ro l i t hon 
tex ture . 

I f  pY r i te con ten t > 30/. t hen ca l l  i t  oy r i t i c  
2 

S l i g h t l y  py r i t i c  qua r t z i te 

P a l e  g rey t o  creamv w h i t e �  g en e r a l l y 
n on c a l c a reous a u a r t z i t e .  

Con t a i n s  t h i n  r i b bons a n d  band o f  s u l p h i d e s ­
p y r i t e ,  s p ha l e r i te ,  g a l en a  

H a r d  - n a i l  o r  k n i f e  l eaves me t a l  on s u r f a ce . 
T y p i c a l l Y  su l p h i d e  ban d s  s how m i c r o l i thon 
t e x t u r e  

52 su r f a ces a r- e  pa l e  
s t r e a k s  o f  m u s c o v i te .  
on f i n g e r s . 

g r ey w i t h  d i s co n t i n ous 
T y p i ca l l y  l eaves n o  m a r k  

Fu l l  g r ad a t i o n  e x i s t s  between 2 a n d  3 .  I f  5 2  
s u r f a ces a r e  med i u m  g r ey - i . e .  s l i g h t l y  to 
mod e r a te l y  c a r b o n a ceous the r o c k  s h ou l d  be 
c a l l ed c a r bon a ceous 3 ( an d  NOT 2 � )  

I f  py r i te con ten t > 30/. then ca l l  i t  py r i t i c  
3 .  

S i l i ceous p y r i t i c  su l p h i d e s  
s u l p h i d e s  

sem i -mass i v e 

I n termed i a te r o c k  type w h i c h  i s  ty p i c a l l y  
l ogged e i t h e r  a s  py r i t i c  3 o r  s i l i ceous 5 



5 ! 4 E  l 

6 ( 4 K )  

B t"" a s s y  y e l l ow �  f i n e  g r- a i n ed , n o n c a l c a r-eous ! 
mode�ate l y  h a � d  py � i t e . 

Ty p i c a l l y  l ow g � a d e .  

L o c a l l y f i n e l y  l am i n a ted w i t h  t h i n  s t � e a k s  and 
bands o f  f i n e  g � a i n ed m a gn e t i t e  

Con t a i n s  d i f f use b a n d s  a n d  l en s e s  o f  g �ey to 
w h i te q u a � t z . Q u a � t z  a l s o d i s sem i n a ted i n  
m a t � i x - py � i t e c o n s t i tu tes 30-60/. o f  u n i t .  
B a n d i n g  i s  on s c a l e  o f  1 cm t o  1 0 cm . 

L o c a l l Y  may con t a i n  sma l l  c l a s t s  o f  d o l om i te .  

Py r- i t i c  m a s s i v e  s u l p h i d es 

B r-own i s h  y e l l ow �  f i n e  g r- a i n e d , mod e r- a te l y  hard ! 
p y � i te w i t h su l p h i d e s . P y � i te con s t i t u tes 60-
1 00/. 

D i f fuse b a n d i n g  p a � a l l e l  52 w i t h  v a � i a t i ons i n  
s p h a l e � i te-g a l en a  con ten t 

Con t a i n s  c l o t s  a n d  l en s e s  o f  
( c a l c i te ,  d o l om i te ) a n d  q u a � t z . 

Ty p i ca l l y  h i g h  g � ad e .  

c a r- bonate 

T y p i c a l l y  i n te�banded w i t h  6 on a s c a l e  o f  em 
to met �es . 

F o �  u p  to 1 0/. b a � i t e � o c k  s hou l d  be c a l l ed 
ba � i t i c  5 

P y r i t i c  m a s s i v e  
a n k e � i te / d o l om i t e  

s u l p h i d e s  w i t h  

S i m i l a r- to r o c k  t v pe 5 ex ceot i t  c on t a i n s  l a rge 
a m e b o i d  b e l b s o f  f l e s h - c o l o u � e d  
d o l om i te / a n k e � i t e  

I t  s hoLi l d  n o t  b e  used f o �  m a s s i v e  s u l o h i des 
w i t h  d i ssem i n a ted m a t r i x  c a t"" bon a te . 



7 ( 4 G  l 

8 ( 4H )  

( 

9 ( 4J )  

B a � i t i c ,  m a s s i v e  py � i t i c  s u l p h i des 

Py r i t i c  m a s s i v e  su l p h i d e s  w i t h > · 1 0 :1. b a r- i t e  
v i su a l l y .  

B �own i s h  to p u � p l i s h ,  banded 
py � i t i c  su l p h i d e s  w i t h  ba� i te . 

to l am i n a ted 
So f t .  

" Bu r n s  B l a c k 11 on c u t  s u r f a ce a s  p y r i te s t r e a k  
s hows on s o f t ba � i te . 

Ty p i c a l l y h i g h  g � a d e  s p h a l e � i te i s  honey 
co l ou�ed and can be ov e � l ook ed . 

Ty p i c a l l y magn e t i te-be a � i n g . 

P y � � h o t i t i c ,  m a s s i v e su l p h i d e s 

F i n e-g l'"" a i ned � �ed d i s h  br-on z e  py � �h o t i t i c  
m a s s i v e  su l p h i d e s  

M a g n e t i c  b e c a u s e  o f  p y � � ho t i te 

Mod e � a te l y  h a � d  

Gen e � a l l y mod e � a t e  t o  h i g h  g � ade 

S t �ong l y  l am i n ated d e f o �ma t i on te x tu r e . Shows 
d u c t i l e  f l ow tex tu�es a �ound c l a s t s  of 
c a � bo n a t e , w h i t e  q u a � t z , ph y l l i t e , m e t a b a s i t e  

Not a common r o c k  o n  Vangorda P l a t e a u  - o c cu r s  
m a i n l y  a t  m a �g i n s  o f  su l p h i d e  i n te � s e c ton s . 

Non py � i t i c  m a s s i v e su l p h i d es 

Un u s u a l ,  r a r e r o c k  t y pe 

Coa�se to med i u m  g r a i n ed s p ha l e r i te-g a l en a  w i t h  
po r p hy ro b l a s t s  o f  m a g n e t i t e  and py r i t e .  M a y  
a l so con ta i n  amebo i d  porphy ro b l a s t s  o f  
c a r bo n a te a n d  d i f f u s e  q u a r t z  b a n d s  o �  l en s e s  

T y p i c a l l y  h i g h  g � ade - c o l o u �  red d i s h  b �own to 
d a r k  b rown . 



20 

22 

30 

( 3 G )  

( l C / l C D /  

l D l  

( 5A / 5G I  
3E / 1 E )  

Non c a l c a reoLtS mus c o v i t e - c h l o r i t e p h y l l i te 

M o d e r a t e l y  s o f t �  n on c a l c a r eous � med i u m  g r ey 

phy 1 1 i te 

W e l l d e v e l o ped , p e r- v a s i v e 
s u r f a c e s  s i l v e r y  g r-e y  t o  
r-ea d i l y  v i s i b l e  i n d i v i d u a l  

5 2  f o l i a t i o n . 
s t ee l y  g r e y . 

m i c a s . 

5 2  
No 

Homogeneous to p o o r  1 y 1 a m i n a ted or b a n d ed . 

L a m i n ae d e f i n ed b �  s h a d e s  o f  g r ey v a r i a t i on s ­

n o t  by s i l t s to n e s . 

Non c a l c a re o u s  m u s c o v i t e- b i o t i te s c h i s t  

Moder a t e l y  s o f t !  n on c a l c a reous � brown i s h  g r e i  

s c h i s t  

VJe l l d e v e l o oed � pe r v a s i v e  52 s o l  i a t i o n , 52 
s u r f a ce s  s i l v e r y  w i t h  brown i s h  b i o t i te 
s t r eak i n g . I n d i v i d u a l m i c a f l a k e s  a r e  v i s i b l e .  

Some v a r i e t i es a r e  s t r o n g l y  compos i t i o n a l l :� 
b a n d e d  w i t h b i o t i t e - r i c h  b a n d s  a n d  o u a r t z - r i c h  
b a n d s  

1"1a y  con t a i n  

a n d a l u s i t e ,  
c l o t s  a n d  

s t a u r o l i te , 
b a n d s  o f  b i o t i te-

C o a r s e r -g r a i n e d  t h a n  p hy l l i te T y p i c a l l t  
b r own i s h  hue a s  b i o t i te o v e r s hadows c a r bo n . 

C a r bo n a ceous p hy l l i te / s c h i s t  

g r ey 

c a t- bon a ceou s 
to b l a c k , m o d e r a t e l y  

p h v l l i te l s c h i s t .  
so f t �  

52 s u r f a c e s  a r e  d a r �  s t ee l y  g rey to b l a c �  a n d  
t y p i c a l l y  m a r k  t he f i0 g e r s . 

Loc a l l y w i l l  con t a i n  t h i n  pa l e  g rey q u a r t z  + 

c a l c i te + d o l om i t e s i l t s t o n e  l am i n a e / b a n d s  

Loc a l l y  w i l l  con t a i n  i n t e r b a n d s  o f  d a r k  g r ey 
to b l a c k  ma r b l e  w i t h  t h i n  w h i te beaded c a l c i t e 

l am i n ae . 
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36 

40 

( 5E / 3 F /  

1 G / 1 B l  

( 3 D l 

( 58 0 ) 

S h o u l d  n o t  be u s e d  f o r  on l y  

c a r bo n a c e o u s  phy l l i t e / s c h i s t .  

s h ou l d  be d a r k  a n d  m a r k  f i n g e r s . 

S i l t s t o n e  b a n d s  s ho u l d  be n o ted . 

l i f p r e s e n t )  s hou l d  be n o t ed . 

M a r b l e  a n d  s i l i c a t ed ma r b l e  

m o d e r a t e l y  

s u r f a ce s  

C a r bon a t es 

Med i u m  c r y s t a l l i n e �  med i u m  to pa l e  g re y  c a l c i t e 

m a r b l e .  

M a v  l o c a l l y  be v e r v  f i n e  g r a i n e d  w i t h  m y l on i te 

t e x t u r e .  

Ty p i c a l l y con t a i n s  t h i n  b a n d s  o f  p a l e  t o  d a r k  

g r een c a l c - s i l i c a t e  a n d / o r  d a r k  b r own b i o t i t i c  

s i l i c a te s . 

S i l i c a te b a n d s  a re common l y  boud i n a g e d . 

M a y  con t a i n  c o a r s e r  s k a r n  t e x tLt r e s . 

On V a n g o r d a  P l a t e a Lt t h i s  i s  s hu t  d own r o c k  

L o c a l l y w i l l  b e  c a r- bo n a c e o u �  d a r k  g re y  t o  b l a c k  

w i t h  t h i n  l a m i n a e o f  v-1h i t e . b e a d ed c a l c i t e 

d e f i n i n g  52 . 

C a l c -S i l i c a te 

H a r"""d �  n o n c a l c a r e o u s  to s l i g h t l y  c a l c a reou s � 

p r om i n a t l y  s t r i pe d  p a l e  g r- een c a l c - s i l i c a te a n d  

d a r k  b r own b i o t i t i c  pe l i t e .  B a n d i n g  ty p i c a l v  

a n  a s c a l e  1 - l O c m . P r o p o r t i o n s  o f  b i o t i te a n d  
c a l c - s i l i c a te v a r y  g r e a t l y .  

U n i t  i s  f i n e -g r- a i n ed . [\Jon c a l c a r e o u s  s c h i s t  
( 1 1 0 )  a r e  t y p i c a l l y  c o a r s e r  g r a i n ed . 

S i l v e r y  g r ey to o a l e  g re y , mod e r a t e l y  s o f t ,  

m u s c o v i t e- c h l o r i t e  p h y l l i te .  

Con t a i n s  t h i n  p a l e  g r ey t o  o f f -w h i te q u a r t z ­

c a r b o n a te ( c a l c i te o r  d o l om i te ) s i l t s t o n e  

l am i n a e  t o  b a n d s .  S i l t s to n e s  g i v e  c o r e  a n  

o v e r a l l  c a l c a r-eou s a s pe c t . S i l t s t on e s  a r e  1 -

S c m  t h i c k . 
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52 s u r f a c e s  a � e 

s u � f a c e s  s hou l d  be 

s i l v e r �  g r ey . D a r � e r 

l og g ed as ca r b o n a ceou s . 

5 2  

T y p i c a l l y  52 f o l i a t i o n  d e f i n e d  b �  c r e n u l a t i o n  

c l e a v a g e - m i c r o l i t hon s .  

Ty p i c a l l y  con t a i n s  s c a t te �ed . i so l a ted 

py � i te / py � � ho t i te p o � p h y � o b l a s t s . 

M e t a b a s i te 

P o o r l y  f o l i a ted � d a r k  g reen � n on c a l c a reous to 

s l i g h t l y  c a l c a � e ou s , c h l o � i t i c  m e t a b a s i t e .  

T y p i c a l y  re l i c t  i g n e o u s  t e x t u r e  w i t h  g r ey t o  

w h i t e  a l t e red p l a g i o c l a s e . 

Mod e r a t e l y  h a r d  to h a r d  

A l t e r e d  v a r i an t s a r- e  t y p i c a l l y s t r on g l y  

f o l i a ted v-J i t h  a n a s t omos i n g  c h l o r i t i c  s t r e a k_ s  
i n  a g r ey c a r bo n a t e  m a t r- i x .  M a v  c on t a i n  

s t r e c.; k s  o r  b a n d s  o f  b r i g h t  g r een 1 1 f u c hs i te l! 

T h i s  v a r i a n t h a s  been ca l l ed z e b r a  r o c k . 

P y r o x en i t e 

P o o r l y  f o l i a ted � d a r k  g r een � n o n c a l c a re o u s  to 

s l i g h t l y  c a l c a reou s , c h l o r i t i c  m e t a b a s i t e .  

T y p i c a l l y  s e � pen t i n i z e d  a n d  t he r e f o r e  s l i g h t l y  
m a g n e t i c .  Re l i c t  i g n eo u s  te x tu r e s  s ho w  
p y r o >: e n e  ' � b a s t i t e S 11 • 

A m o h i bo l i t e 

Fo l i a ted . d a t'" k  g t'" een to b l u i s h  g r een � 

mod e r a t e l v  h a � d ho�n b l en d e  a m p h i bo l i t e . 

Common l v  
o a � e- l l e l  

con t a i n s  pa l e  g t'" e y  to w h i t e  

52 . L o c a l l y  ca l c a r e ou s . 
s t r e a k s 
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l H ) 
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C h l o � i t i c  p hy l l i te 

Fo l i a ted � p a l e  o l i v e  g r- een � mod e r a t e l y  s o f t �  
m o d e r a te l y  c a l c a r e ou s �  c h l o r i t i c  p hy l l i te . 

L o c a l l Y d i f f u s e l y  b a n d ed w i t h  s p e c k l ed o f f ­

w h i te c a l c i te + q u a r t z  b a n d s  

T y p i c a l y  h a s  t h i n  w h i te q u a r t z - c a l c i t e v e i n s  
p a � a l l e l  5 2 . 

5 2  s u r f a c e s  a r e  s i l v e r y  p a l e  g r een a n d  h a v e  a 
s l i g h t l y  g r i t t y  t e x t u r e . 

P e r v a s i v e 52 f o l i a t i on . 

M a r- g i n a l  con t a c t s \I'J i t h m e t a s e d i m e n t s  a r- e  s h a r o  .. 

A l tered v a r i an t s  a r e  p a l e  t a n  w i t h  s t r e a k s o f  
m u s co v i t e o n  5 2  s u r f a c es . C a r bon a te i s  
t y p i c a l l y  d o l o m i te / a n k e � i t e .  Common l y  con t a i n s  
s p e c k s  o f  b r i g h t  g r een " f u c h s i t e 11 • 

W h i t e m i c a en v e l o o e - a l t e �ed p hY l l i te 

Mod e � a t e l y  s o f t ,  p a l e  g � ey 

mus cov i t e-q u a � t z  o h y l l i t e .  

to 

G e n e r a l l y s u l p h i d e - b e a r i n g  w i t h  d i s con t i n u ous 
s t re a k s  of py r i t e or py r r ho t i te + s o h a l e r i te 

:!:. g a l en a .  

Loc a l l y  m a y  be s i l i ceous � h a r d � t h a t  s hou l d  
be n o t e d  i n  mo d i f i e r s . 

T y p i c a l l y  p e r v a s i v e l Y 

m i c ro l i t honed . 

S2 s u r f a c e s  

m u s c o v i t e .  

a r e  

T y p i c a l l y  n on c a l c a � eo u s . 

f o l i a ted 

w h i t e  f r om 

R e p �esen t s  h i g h l y  a l t e � e d  m e t a pe l i t e .  

nc. t  

f i n E-
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S l i g h t l y  a l t e r e d  m u s c o v i te - c h l o r i t e o h v l l i t e .  

Mod e � a te l v  s o f t � pa l e  c � e amy g r een � m u s c c• v i t e ­
c h l o r i t e p h y l l i t e . 

M a v  be s u l p h i d e  be a r i n g  w i t h  d i s c on t i n u o u s  

p y r i t e o r  p h v r r hot i t e s t r e a �. s . 

T y p i c a l l y n on ca l c a r e ou s . 

R e p r es e n t s  m o r e  s l i g h t l y  a l t e r ed m e t a pe l i t e .  

B u l l Q Lt a r t z  v e i rt 

C o a r s e  g r a i n ed � m i l k �  w h i te � v e i n  q u a r t z . 

An v i l  B a t ho l i t h ( b i o t i te-mu s co � i t e g r a n i t e ) 

E q u i g r a n u l a r to s l  i g h t l  'I f o l i a t ed .• b i o t i t e ­
m u s c o v i t e �  g r a n i t e .  
Med i um to coa r s e  g r a i n ed . 
M a y  con t a i n  l a r g e  K - f e l d s p a r  meg a c r y s t s . 

N e a r  T i e  Fa u l t  w i l l  h a v e  5-C m y l on i t e t e � t u r e . 

P e g rTt a t i  te 

C o a r s e  g r a i n ed g r a n i t e  to p e g m a t i t e .  T y p i c a l ! :�  
o c c u r s  a s  d y k es i n  pe l i te s  o r  A n v i l  B a t ho l i t h .  

T y p i c a l l v con t a i n s  tou rm a l i n e .  

A p l i t e 

F i n e - g r- a i n ed , ' ' sug a r y - te x tu r-ed " �  c r e a m Y  t.<.� h i t e 
K - f e l d s p a r - p l a g i o c l a s e - q L! a r t z  g r a n i te / a p l i te .  
T y p i c a l l y u n f o l i a ted . 
T y p i c a l l y  con t a i n s  g a rn e t  a n d / o r  t o u r m a l i n e .  

H o rn b l en d e - b i o t i te q u a r t z  d i o r i te . 

Med i u m  g r a i n ed , e q u i g r a n u l a r ,  u n f o l i a ted , 
med i um g re y . hor n b l en d e - b i o t i t e q u a !'" t z  d i o r i t e . 

M a r g i n a l  c h a s e  i s  f i n e - g r a i n e d � brown � 
a p h a n i t i c  ma t r i x  w i t h  s ca t t e red b i o t i t e a n d  
h o r n b l en d e  phen o c r y s t s .  
M a y  c on t a i n  horn b l en d e  o h e n o c r y s t s . 
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S mo k v  q u a r t z - f e l d s p a r  � b i o t i te p o r p hy r y  

P a l e  c r e am , f i n e-g r a i n ed g r a n i te w i t h  n u m e r o u s  
p h en o c r y s t s  o f  d a r k  b r own s m o k y q u a r t z . 
b i o t i te � w h i t e f e l d s pa r . Qua r t z  p h e n o c ry s t s  

a r e  common l Y  euhed r a l .  

V e r v  s o f t  a n d  pu n k y  w hen a l t e r e d . U oon 
wea t he r i n g  t y p i c a l l y b r e a k s  a p a r t  - c o n t a i n s  
s we l l i n g  c l a y s . 
IJn f o l i a td - m a v  con t a i n  b a n d i n g  a n d  s t r e a � i n g  

w h i c h  l oo k s  l i k e  f l ow b an d i n g  t e � tu r e .  

O v e r bu r d en - g e n e r a l  

Un s pe c i f i ed o v e r b u r d e n  

O v e r bu r d e n  - T r i coned 

T r i c o n e d  - no r e c o v e r y  

O v e r b u r d en - T i l l / S i l t / S a n d  

O v e r b u r d e n  - Fe r r i c r e t e  

R o c k  f r a g men t s  cemen ted b y  o r a n g e  to b r own i s h  
f i n e  g r a i n e d  hema t i te / l i mon i t e / g eo t h i te i r on 
o x i d e s . 2 2 



CURRAGH INC FARO DIVISION 
A GENERAL GUIDE FOR ORE GRADE CONTROL 

IN THE GRUM and VANGORDA ORE BODIES 
JUNE 1 993 

Brad Pisony � Grade Control Geologist 

INTRODUCTION 

With the completion of mineable reserves in the Faro pit in the spring 
of 1 993, and the introduction of. ore from the Grum pit at the same time, 
the practices and procedures of maintaining a consistent (and 
acceptable) blend of feed to the concentrator had to undergo significant 
changes. Unlike the ore from the Faro deposit the Vangorda/Grum ore is 
finer grained due to a lower metamorphic grade (greenschist as opposed 
to amphibolite facies in Faro pit). As a result the ore requires more 
grinding than the Faro ore to increase liberation of the contained base 
metal minerals. The Plateau ores also have inherant differences that 
create flotation problems. They have a significant copper content which 
in soluable form can render the ore as refractory (particularly in the 
upper horizons of the deposits). The ore remaining In the Vangorda pit 
however does not display refractory characteristics and is currently the 
best suitable ore for metallurgical treatment. In the Grum pit the 
initial ore benches contain a majority of carbonaceous quartzites with a 
largely varying degree of carbon content and poses to be the most 
problematic in maintaining consistent and qualifying mill feed due to 
the affect carbon has on the lead flotation circuit. 

1 
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ROCK DESCRIPTIONS 

A detailed description of the ore and waste types for the Grum and 
Vangorda p its can be found in the Geology department files, also there 
is detailed structural description by Gilson and Jennings. A numeric 
lithstratigraphic coding system (see appendix A) was recently developed 
to integrate the rock types into the Gemcom modelling software and the 
blasthole database. It is important to know this code. The following 
is a general description of rock types encountered in the two pits, and 
some of there visual characteristics. 

Rock Type; Baritic Massive Sulphide - This is the main high grade 
ore type with grades ranging from 6% to 20% Pb+Zn . 
This ore has a high specific gravity {about 4.0) and is 
generally easy to identify. It has an iron content 
ranging from 1 5% to 25%. This rock type can be found as 
distinct localized layers between a barren pyritic massive 
sulphide and can be separated if they are thick enough 
with the proper equipment, however it is difficult to 
identify these layers in the blasthole cuttings due to 
mixing and as a result the whole column is assayed as one 
minable bench, with the barren sulphide included as 
dilution. (old code = 60 or 4G, new code = 7) 

Carbonaceous Quartzites - This ore type generally overlies 
the massive sulphides in the hanging wall. It can vary in 
grade from 0% to 1 0% combined Pb+Zn. It is easy to 
identify in the blasthole cuttings because it produces a 
dark grey smudge on the fingers when handled. In  the face 
it will appear light grey to black and is highly foliated 
along the S2 plane (prominant foliation plane). Pyrite 
and chalcopyrite are visible in the quartzite matrix. The 
carbonaceous material is found mainly in the foliations. 
It has been observed that the Carbon content can be 
correlated with the grade, lower grades indicate more 
highly foliated quartzite resulting in higher concen­
trations of carbon. Therefore flotation test results from 
a + 1 0% Pb+Zn sample will be better than from a 5% Pb+Zn 
sample. {old code = 20 or 4A, new code = 2) 

r 
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Semi Massive Pyritic Quartzites - This is an important 
waste rock located in the footwall. It contains varying 
degrees of pyrite and chalcopyrite and is extremely hard. 
Some lead and zinc mineralization does occur near the 
contact with the baritic ore in the form of thin bands 
and is gradational towards the ore. The grade can range 
between 0% and 6% Pb+Zn. Waste grade footwall quartzites 
are highly acid generating and must be contained in the 
designated "sulphide waste cells". This rock type 
requires more drilling time and can be difficult to 
break. (old code = 40 or 4EC, new code = 4) 

Massive Pyritic Sulphide - This rock type contains +60% 
pyrite and can grade as high as 40% iron. Pb+Zn grades 
can range from about 1 %  to 1 0%. It is easy to identify in 
blasthole cuttings but can be mistaken for footwall 
pyritic quartzites, especially in the winter months with 
long periods of darkness (as a rule all sulphides should 
be sampled for assay). It was observed that this rock 
type was especially refractory in the upper benches of 
Van gorda pit due to the remobilization of zinc and high 
soluable copper content. It was not uncommon to have a 
very high lead to zinc ratio in this rock type and the 
ratio could be used as an indicator for possible 
refractory ore. (old code = 50/55 or 4EG/4E, new code = 5 

Phyllites/Schists - There is a wide spectrum of these rock 
types in the Vangorda and Mount Mye formations (see code). 

· The main difference between the two formations. is that the 
Mount Mye formation contain calcareous metasediments and 
the Vangorda formation contain noncalcareous. · The most 
important of these are the altered phyllites in the Van-
gorda formation. These rocks are situated as an alter-
ation envelope around the ore zones. They are identified 
mainly by color where they are light cream to white. Some 
appear pale green due to chlorite. Pyrite and chalco-
pyrite are visible and there may be some minor base metal 
mineralization. It is very important to minimize dilution 
of this rock type in the mill feed. 



....... ... 

GRADE CONTROL 

Proper grade control is extremely important for ore recovery in the pit 
and efficency in the concentrator. Under normal operating conditions in 
the latter months of 1 992, with two pits being mined, the Geology 
Department staffed a total of three geologists and four technicians. 
Twenty four hour coverage was maintained by the technicians in the field 
and proved to be most effective. They were responsible for blasthole 
logging and sampling, ore flagging, data entry, and dozer and shovel 
supervision at the ore face. The technicians reported to the Grade 
Control Geologist who was responsible for stockpile management, 
forecasting, ore recovery and mill feed blending. A Mine Geologist was 
responsible for pit mapping and geological modelling on a continuous 
basis. The geologists reported to the Chief Geologist who was 
responsible for the Department and was the liason between Mine and Mill 
Operations. 

The following is a general guide as to how the geology department 
functioned in the latter part of 1 992 . 
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Geological Modelling: 

Curragh Inc. uses the Gemcom software (PCXPLOR, GEOMODEL, PCMINE, 
MINESURVEY) to produce geological models of the Anvil deposits. PCXPLOR 
contains all of the diamond drill hole information used in the modelling 
process. This program is also used for b lasthole data in creating short 
range models. The X,Y and Z coordinates for all the data are digitized 
from survey information and are combined with lithologic and assay data 
in individual bench databases. GEOMODEL is used to create files 
defining the geometrical parameters of the ore body after the structural 
interpretation is done. Cross and long section interpretations are 
digitized and then plotted in plan view by bench. The plan views are 
then interpreted and inconsistancies are "smoothed out". The new plans 
are digitized into bench files. The three dimensional information along 
with the lithology and assay data are manipulated in PCMINE to create a 
model where reserve calculations can be made. Then the pit is designed 
and its parameters are put into the system and minable reserves can be 
calculated by bench, rocktype and grade. As mining progresses and new 
information is obtained from pit mapping and blastholes, the Gemcom 
system allows the user to make model updates for more accurate reserve 
estimates and to make separate short range models that can assist in 
grade control as well as blast pattern design. The power of the Gemcom 
system as a mining tool is extensive and great effort should be applied 
to creating short range models. It does however require rapid 
information gathering and time consuming digitizing. The role of the 
technician should be expanded into learning the Gemcom modelling system. 
The entire mine and mill operations evolve from the model. Its' 
integrity is vital for success. Reconciliations between blasthole 
calculated and model reserves should be done at least once a month and 
after a bench is mined. This will tell the user where the model might 
be in error and establish targets for pit mapping and possibly a small 
diamond drill project if neccessary. 
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Blast Pattern Design: 

The Geology Department played an important role in the blast pattern 
design and worked closely with the Blasting Engineer. Because of the 
varying densities of ore and waste types blasthole spacing and powder 
factors changed with the rock drilled throughout each bench. It was 
particularly important to know precisely the locations of contacts 
near the highwall so that wall stability could be maintained. The 
Blasting Engineer initially designed his patterns based on the most 
recent short range model created by Geology. Modifications would be 
made based on the sub grade logs of blastholes from the bench above and 
the most recent pit mapping. As the bench was drilled off and the 
blastholes logged, a geologist or technician would discuss with the 
Blast Engineer any potential problems recognized in the current drill 
production. It was important for him to know if any sulphide holes 
bottomed out in phyllites or vise versa because it could create a hard 
toe or dilution problem. Fault gouge was also important to recognize 
and if possible locate the trend of any fault before further drilling 
was done. Copies of the blasthole logs with all available information 
was given to the engineer prior to loading the holes. He would create a 
"recipe" for powder factors in each hole based on this knowledge. 
Several months of experimentation in blasting techniques led to better 
blasts that minimized dilution and added to highwall stability. 

Due to the extremely folded and faulted structure of the Grum Pit, new 
blasting techniques may have to be developed. In any case the Geology 
Department will have to continue to work closely with the Blasting 
Engineer to minimize dilution due to blasting. 
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Blasthole Logging and Sampling: 

The Geological Technicians were responsible for sampling and logging the 
blastholes as well as many other important tasks. Twenty four hour 
coverage was maintained by working a rotating four by four, twelve 
hour shift schedule. This was especially helpful when processing 
blastholes in the winter months when wet holes would freeze solid within 
thirty minutes after being drilled. The technicians knew the rock codes 
and had learned how to recognize the rock types in the cuttings of the 
blastholes. A mylar copy of the blast pattern was kept in their field 
binder where they recorded the code of each rock unit encountered and 
the approximate depth (to the nearest half meter) to the contact from 
the top of the hole (logging from the bottom of the cuttings pile 
upwards). It is not an accurate method of estimating horizon depth but 
it has shown to be satisfactory most of the time. 
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A statistical study was made in the late eighties on the various methods 
a person might use when sampling and logging a blasthole. When a 
technician is pressed for time and faces several blastholes to process, 
he/she might be persuaded to do a quick and dirty job of it. The study 
showed that the best way to cut the pile (using a track shovel) is to 
make two separate slots on opposite sides, choosing the location where 
the height of the cuttings are about average. The slots should be dug 
outward from the very edge of the hole scraping all the material down to 
the base. This allows the best cross section view and by making two 
such slots variances in horizon thickness can be averaged. The total 
drill depth of each hole as well as a hole identifcation was marked on 
a stake placed in the cuttings. Using a simple visual ratio technique 
the depths can be estimated. It is important to consider the subgrade 
depth in the estimates. The study also showed that to obtain a better 
representative sample it is sufficient to use a minimum of two 
locations. lndependant assay results from different locations in the 
pile can vary from being sulphide waste to highgrade ore. So it is very 
important to take portions of the sample from at least two locations. 
The subgrade portion of the cuttings was removed before sampling (3-5 em 
off the top of the pile). The sample was removed by taking a vertical 
slice (about 3 em thick) from the side of each slot where the horizon 
thickness appeared to be average. The two portions were combined in a 
sample bag and a sample tag was then folded, rolled into the top of 
the bag and stapled to seal the contents and keep the tag clean and dry. 
The tags were numerically sequenced but unfortunately the b lasthole 
identifier was alpha-numeric. This resulted in having to write the 
corresponding blasthole identifier on each duplicate tag and later 
recording them in a book so that when the assays came back with only the 
numeric tag value, we were able to match the proper assay with the 
blasthole. This was a tedious and unneccessary step, and measures were 
being taken to rectify the problem by having the Blasting Engineer 
create blast plans with only a numeric identification on each blasthole. 
New tags would then be made that would match a pre-established sequence 
for each bench. This way the engineers, assayers, and geologists 
would have one number for one b!asthole, making less room for error 
and smoother information flow. This system should be implemented in 
the Grum pit to help simplify and speed up the data gathering process, 
which would ultimately result in more efficient use of the Gemcom 
software. 
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Normally, all blastholes containing sulphides and/or quartzites were 
sampled even if they were determined by the model as being in a sulphide 
waste zone. It was discovered that a large portions of the model 
sulphide waste actually turned out to be a low grade ore, especially 
near the contacts of high grade zones. Some sulphide waste zones were 
sampled on an "every other hole" basis. Ore blastholes that contained 
distinct waste horizons were sampled with a reasonable mining 
perspective in mind. The technicians would decide from the logs if it 
was feasable to clean the horizons with a dozer or backhoe after 
blasting. They would then either sample just the ore portion or include 
the waste in the sample, depending on their decision. In certain zones 
where refractory ore was suspected, a second screened sample was taken 
and analyized for cyanide soluable copper. Values greater than 0.1 %  
were considered high and appropriate stockpiling measures were taken. 
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Blasthole Bench Masters: 

Large sheets of mylar were used to construct a visual plan of the assay 
results and logs. The appropriate grids and section lines were plotted 
on with the Gem com software (there are five individual map sheet files 
for the Grum pit, scale = 1 :500). As blast patterns were drilled off, 
the holes were surveyed and plots were produced. These plots were then 
copied on to the mylar by hand with a fine drafting pen. Each blasthole 
on the mylar was labeled with the appropriate identifier by overlaying 
it on the blast design. The logs of each hole were also drafted on. As 
the assay results came in, the hole locations were coloured according to 
an established colour code listed below. 

colour 

solid blue 
blue with blue circle 
yellow with slash 
solid yellow 
green 
solid red 
red with red circle 

grade category Pb+Zn 

< 1 %  - phyllite waste (not assayed) 
0-3% - sulphide waste 

3-4% - very low grade ore 
4-5% - low grade ore 

5-6% - medium grade ore 
6-9% - high grade ore 

>9% - very high grade ore 

When adequate assay information was plotted blocks of ore were outlined 
on the mylar according to grade and rock type. By having the logs and 
assays in colour code on the same plan and knowing what types of ore 
went into the designated stockpiles, it was simply an "eye ball" task in 
producing the ore blocks. The blocks were labeled according to their 
stockpile destination. These outlined blocks or "dig packets" 
represented the actual mining blocks as they would be mucked and 
stockpiled. Numbered "geopoints" were drawn on the mylar at the 
intercies of the outlined blocks and then the coordinates were measured 
and delivered to the surveyors. They were responsible for shooting them 
in on the blast in advance of mining. The technician would then flag 
the blast to prepare it for mining. 
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The entire method described above for producing a blasthole bench 
master by hand can be done with the Gem com software, combined with 
AutoCAD. The survey data is in a useable form without having to make 
plots for manual transfer (by implementing the previously mentioned 
numeric blasthole system the identifier of each hole can be recorded as 
the holes are surveyed). Assay information can be put on disk, 
formatted to a usable form and imported directly into the Gemcom 
software. Only the blasthole logs themselves would require manual entry 
in numeric code but would not be a complicated task. Ore blocks could 
be produced on the screen with geopoints, and the coordinates 
transferred back into the survey instrument Plots could be generated 
for immediate use. The files created could be added to as new data 
arrives until a bench was completed and a final bench master could be 
produced. 

An attempt at this idealized streamlined system was made in 1 992, 
however, several problems were encountered that could not be rectified 
at the time. One problem was in the pit. The drill production could 
not stay far enough ahead of the shovel operation. Patterns were being 
drilled, blasted and mucked before all the required data was in. The 
drills would go down, water problems caused blasthole caving resulting 
in time consuming redrills. Tight spots slowed down drilling. In 
addition survey and assay data were sometimes late due to instrument or 
equipment trouble. Also, not all the Geology staff was adequately 
trained in the Gemcom and AutoCAD software. A domino affect was created 
that forced us back to a manual method. But these problems are not 
insurmountable and can be overcome. 
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Blasthole Database: 

As the blasthole data was obtained it was entered into a Lotus Symphony 
database called BLASTDAT.WR1 (currently located in the Dell System 325 
computer in E:\SYM\CURRENT\). It is very simple to use even with 
limited Symphony knowledge. The database is set up to record date of 
entry, phase, bench, blast, blasthole ID, grid dimensions, rocktype, 
density, tonnes/hole, coordinates, status, tonnes of metal and blasthole 
logs. Data entry must be made in the form environment (ALT F9). A 
volumetric calculation is used to calculate tonnage. The density used 
is a variable dependant on the Pb, Zn and Fe assays calculated by a 
regression formula (see appendix B). The grid dimensions of each 
blasthole are entered according to the blast design but should be 
checked against the survey pickup {highwall holes have different 
dimensions). A partial grid entry is used when a hole may be part 
waste. Each blasthole is designated a grade value according to the ore 
blocks marked out on the bench master. Blasthole logs are entered by 
code and cumulative depth to contact. Default values can be entered in 
the definition range. The file contains a "macro" (programmed key 
strokes) that calculates a weighted average for any selected phase, 
bench or blast. To invoke this macro type F7, DSUM and follow the 
prompts. As ore blastholes are being mucked in the pit each day, the 
status of those holes must be changed from broken to mined, adding the 
date (ie, BJUL23 changes to MJUL25). The tonnes and grade mined for the 
period can then be calculated using the DSUM macro. The calculation is 
then used to update stockpile status and mill feed (separate file) . 

The blasthole data were used to create a short range model in the 
Gem com system. The data first had to be put in the PCXPLOR format by 
extracting the desired range into a Lotus 1 23 file called DATASORT.WK3 
located in E:\FORMS\ (same hardware). There are four macros in this 
file that must be invoked (AL T F3) in the order AUTO, IMPORT, SORTDATA, 
PRNT -EXP. The first adjusts the record number and clears the 

· spreadsheet for new data. The second imports the selected records from 
the blasthole database. The third sorts the data into PCXPLOR format 
and the fourth prints it out and exports it into an ASCII file where it 
is ready to be brought in to the PCXPLOR database. 

Any assay data delivered on disk from the lab was in ASCII format 
produced directly from the atomic absorption equipment. It did not yet 
have correction factors applied. It had to be put in a usable form with 
the help of a Lotus 1 23 file called ASSAYOR.WK3 1ocated in E:\FORMS\ 
(same hardware) and is self explanitory. 
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Ore Flagging: 

After the surveyors shot in the geopoints (usually as soon a the blast 
was shot and cleared), the geotech would flag the ore blocks for 
mucking. The flags used for the Vangorda and Grum pits were a firm 
vinyl plastic cut in triangular shape and in three colors, red - high 
grade, yellow - low grade and green - refractory. These flags were 
stapled on to lathe with 1 /2" staples in various combinations and 
singularly. A supply was maintained in the core logging shed at 
Vangorda. A copy of the bench master showing the block outlines to be 
flagged was carried in the field for reference. The flags were placed a 
minimum of three meters apart for good resolution using the geopoints as 
a guide. They were adjusted for the heave of the blast and the 
direction that the shovel would be mucking. Any dozer work identified 
in the blasthole logs was done prior to flagging. 

· 

Dig Maps: 

Dig maps were made for each blast and updated at the end of each twelve 
hour shift by the geotech. Copies were distributed to the shovel 
operators, pit shifters, geologists and shortrange engineer. They were 
produced on a 1 1 "  by 1 4" mylar by overlaying it on the bench master. As 
much information as possible was included on the map such as highwalls, 
section lines and grid, locations of dozer work showing depths to the 
ore or waste, stockpile destinations, sumps, ramps, geopoints and block 
outlines colored according to the flagging. An accurate face advance 
was drawn on at the end of each shift so that the oncoming shovel 
operator would know exactly what he/she had in front of them when they 
began there shift. The geotech would discuss the map with the shovel 
operator and shifter before the shift began and advise them of any 
potential problem areas and make arrangements for a dozer or backhoe. 
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Ore Mucking and Scalping: 

The most important role of the geotech was the supervision of the ore 
mucking. This is where "the dollars were either stuffed in the 
mattress or burned in the fire". Each geotech would spend time with the 
shovel operator as they were mucking on an ore contact or any other 
problem area. It was beneficial to get the operators to know how to 
recognize ore from waste and identify dilution zones on their own 
because the geotechs weren't always around to watch. A radio call from 
a concerned shovel operator was all it took to save thousands of dollars 
in wasted ore. There was an established system of horn signals that 
the shovel operators would use to communicate with the haulage drivers 
to identify the stockpile destinations. One horn blast meant waste 
(sulphide or phyllite waste was established by radio) , two horn blasts 
meant highgrade ore, three horn blasts was refractory ore, and four 
blasts was lowgrade ore. Because there were several stockpiles in 
each category the geotech would make a radio announcement to the 
haulage drivers designating the proper stockpile. The horn system 
worked alright but was far from perfect. At times the drivers did not 
hear all of the signal and the load went to the wrong location. 
Several times each shift the geotech would check all the dump 
locations for stray loads and take corrective action when neccessary. A 
computerized dispatch system would be ideal to ensure loads were not 
misplaced. 

The best way to prevent dilution was to expose the ore as much as 
possible with dozers and backhoes (scalping). The Grade Control 
Geologist would discuss the scalping operations with the shifters and 
geotechs. Timing was important and the shifters needed to know in 
advance so that the equipment would be available. Usually only short 
sections could be prepared at a time until the shovel advanced further 
ahead because the material generally had to be pushed over the face and 
long pushes with a dozer is not practical. Low angle contacts are best 
handled with a dozer whereas high angle contacts were exposed cleanly 
with a backhoe. The geotechs would discuss the geology with the 
operators and sometimes get ideas on how best to handle the project. 
Good communications and relationships with the equipment and shovel 
operators made a significant impact on ore recovery. 
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Stockpiles: 

As many as seventeen separate ore stockpiles exsisted on the property 
in the latter part of 1 992 containing in excess of three million tonnes. 
Ore was being mined in three pits simultaneously and was piling up fast. 
Areas for practical location were becoming a rare commodity. The 
requirement for temporary transfer stockpiles at Grum and Van gorda meant 
rehandling the ore as it was hauled to the concentrator. Not all of the 
transferred ore could be dumped directly into the crusher and therefore 
mill stockpiles for each plateau category had to be built to control the 
crusher feed blending. Maintaining an accurate account of the many 
various stockpiles was very important and required complicated 
spreadsheets and databases. As the needs for new and different 
stockpiles grew the system was rewritten again and again. 

The Vangorda and Grum ores were stockpiled separately on transfer pads 
where a contractor would load a fleet of eighty ton trucks and haul it 
the fourteen kilometers to the mill. There were five ore stockpile 
categories for each pit, which are listed below. 

category 

G1 
G2 
LgG1 
LgG2 
R 

description 

high grade massive sulphides 
high grade carbonaceous quartzites 

low grade massive sulphides 
low grade carbonaceous quartzites 

refractory high & low grade sulphides 



Three large low grade stockpiles containing Faro pit ore exist near the 
edge of the pit; 

category 

LgA 
Lgl 
LgC 

description 

4-5% Pb+Zn massive sulphides 
3-4% Pb+Zn massive sulphides 
4-5% Pb+Zn carbonaceous quartzites 

Oxidation in these stockpiles causes flotation problems and would 
possibly have to be screened before feeding to the mill. 

Blending restrictions, head grade requirements, and ore availability 
governed the stockpile situation near the primary crusher. At one. time 
we experimented with "blended stockpiles" where a two pile system was 
used. Each of the two stockpiles was constructed with layers of 
different ore in varying thickness (depending on the metallurgical 
characteristics) .  While one pile was built a loader would feed the 
crusher from the other. This system worked very well until some 
unidentified refractory ore was put in one pile and feed could no longer 
be taken from it. It caused conjestion and as a result each ore type 
was piled and blended separately until the contaminated pile was 
slowly fed through. 
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Stockpile Management: 

As previously mentioned, several computer spreadsheets and databases 
were made to manage the ore flow to and from transfer and mill 
stockpiles. The latest version used was a Lotus 1 23 spreadsheet located 
in the CVR AST 486/33E computer in F:\MILLFEED\DAILY.WK3. A blank form, 
WKFORM.WK3 is found at the same address. This file combines the daily 
and weekly forecasts with the stockpile inventories and cannot be 
described in detail here. A new user with 1 23 knowledge would need to 
study the spreadsheet and figure out how it works. 

Information from several sources must be gathered each day. The 
previous days' mined reserves are found using the blasthole database 
(5% dilution applied at this point) .  The ore haul from the plateau to 
the crusher and crusher stockpiles is obtained from the contractor 
(scaled tonnes). The crusher feed from each stockpile is found on the 
mine operations shift report (it is very important that the loader 
operator keeps an individual count from each feed stockpile, using the 
ratio the tonnes from each are found by reconciling to the rod mill 
feed). Grade calculations are weighted averages based on a "last in, 
first out'' scenario, due to the way the stockpiles are usually built. 
Stockpile inventories and grades must be updated daily in order to 
accurately predict the headgrade to the mill and to make shortrange 
forecasts. Active stockpiles are surveyed at the end of each month and 
the tonnes are calculated using a calculated density based on the 
average Pb, Zn and Fe grades of the pile (regression formula). Large 
discrepancies are then reconciled. 

The stockpile categories and requirements for the Grum pit will 
undoubtedly continue to change as the pit is mined. The meth_ods for 
keeping track of ore flow will change with it but will actually become 
much simpler once Faro and Vangorda stockpiles are gone. 



Forecasting: 

Predicting headgrades to the mill was done for one, two, four and six 
week periods to check if budget targets could be attained. If rod mill 
throughput and/or mining slowed for what ever reason, it directly 
affected the head grade required to maintain the budget target. We had 
to find out how things would be affected down the road. 

The Engineering Department would redo the mining sequences and the ore 
release (tonnes and grade) were calculated from the model for each 
sequenced block. The updated stockpile inventories were entered into 
the equation and by knowing what ore would be released, and when, a 
forecast was made. Weekly forecasts were the most important as they 
were the first indicators when problems arose. By monitoring actual 
vs predicted headgrade and ore release on a daily basis according to the 
weekly forecast, action could be taken as soon a problem was identified. 
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Ore Blending: 

The most challenging aspect of grade control was maintaining a 
consistant blend of rod mill feed. The flotation circuit demanded a 
steady flow in order to achieve the maximum concentrate grades and 
recoveries. Satisfactory concentrate grades were 50% Zn in the zinc con 
and 60% Pb in the lead con with recoveries of 80% or better. 

Each ore type has its own metallurgical characteristics. Massive 
sulphides will float much better than carbonaceous quartzites (type 2). 
As a general rule, no more than 20% of the rod mill feed can be type 2, 
Refractory ore (screened) , no more than 5%. An ore blend was 
established each day based on the weekly forecast Although the blend 
may have fluctuated slightly day by day, at the end of the week the 
quantities of each category fed to the mill usually matched closely with 
the weekly forecast. Close communications were maintained with the mill 
metallurgist. When a flotation problem occured the Grade Control 
Geologist was notified and a sample from the rod mill belts was taken 
and observations made to see if it was indeed the ore causing the 
problem. On many occations a flotation problem was the result of an 
internal problem in the mill. But if it did appear to be ore related a 
change to the blend was made. Only the Grade Control Geologist or the 
Chief Geologist were authorized to order a blend change (instructions on 
alternative blends were given to the geotechs on n ight shifts and 
weekends). 

Experience gained from observing the results of various blend 
combinations resulted in a "feel" for the ore. One would get to know 
what combination would perform satisfactorily and by watching and 
checking the mill stockpiles regularly, potential problems could be 
averted before any serious consequences happened. 
Wet ore put through the primary crusher proved disastrous. Screens and 
shutes would plug solid in the secondary crushing circuit and the ore 
would either freeze or plug in the fine ore bins. This was a bad 
problem in the spring when the ore comming from the pit was usually wet 
from melting snow and a rising water table. Direct dumping of the 80 
tonne trucks had to stop completely and an alternative blend using one 
or two loaders tramming a bucket at a time in the crusher had to be set 
up with what ever dry ore was available (usually low grade massive 
sulphides from the Faro pit ore stockpiles). The wet ore literally had 
to be "chased" through the crushing circuit with dryer material. This 
did however affect the head grade and put a kink in the plan, but at 
least ore was able to be fed. 
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The long haul from the Plateau to the mill was organized by the Grade 
Control Geologist. Each morning the contractor was notified as to what 
ore they would be hauling and how many trucks out of the fleet could 
dump directly to the crusher (it was desirable to have as many as 
possible dump direct but the flotation circuit did not always permit 
it) . Blends could sometimes be set up on the plateau side with the ore 
haul, but to maintain control every single -load had to be dumped direct, 
otherwise the sequence went out of whack. Because of the "highball it'' 
attitude of the long haul contractor, slower trucks would cause the 
fleet to bunch up and as one was dumping in the crusher another came in 
right behind him and would dump to the pile, instead of waiting for the 
crusher pocket to clear. Unless the loader at the crusher could somehow 
compensate for this, the consistancy of the blend was lost. 

When the Vangorda pit is completed and the last of its ore fed, the Grum 
pit will be on its own to supply a satisfactory feed. There will 
definately be problems at this stage due to the large quantities of 
type 2 ore. Stockpiling and blending techniques will have to be 
modified as well as having a new regrind circuit put in the 
concentrator. The type 2 ore could possibly be segregated into two or 
more categories based on texture alone. The transitional behavior of 
the rock from quartz and pyrite rich to quartz and pyrite poor (grading 
towards the carbonaceous phyllite contact) may allow a stockpile 
separation of the highgrade G2 into separate categories. Innovative 
grade control ideas will none the less come about and satisfactory 
flotation of the Grum ores will be successful. 

Month End Reconciliation: 

Ore mined, stockpiled, and milled are reconciled at the end of each 
month. An inventory balance must be maintained by making neccessary 
positive or negative adjustments at some point in the ore flow process. 
The mill feed was the benchmark in the process and considered 
untouchable. Stockpile surveys had a margin of error as well as the 
volumetric calculations in the blasthole database. By the end of a 
twelve month period however the positive and negative adjustments, for 
the most part, cancelled each other out with only minor shuffling of 
tonnes and grade from one stockpile to another. 
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CONCLUSION 

The procedures and systems for grade control in the Faro and Vangorda 
pits worked well. The Geology Department operated as a team and 
positive results were achieved. The department had one of the lowest 
rates of employee turnover within the Faro Operations. There was always 
room for improvement (as were pointed out) and there will always be room 
for improvement 

The future of grade control in the Grum pit depends largely on the 
streamlining of data processing for faster and less labour intensive 
office activity. The "hands on" approach in the field will continue to 
be a key factor in maximizing grades and recoveries both in the pit and 
concentrator. 

With proper initiative, train ing and innovation the success of the Grum 
operation is inevitable. 
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Appendex B 

The regression formula used to calculate Specific Gravity was: 

( (2.430+ (0.05*Pb assay) + (0.02*Zn assay) + (0.054672*Fe assay)) *0.98 

Where 0.98 is the porosity factor 

The formula is entered in the default range in the blasthole database, 
BLASTDAT. WR1 
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GRADE CONTROL AND RECONCILIATION 

Vivienne Snowden 
Snowden Associates P ty Ltd 

4 I 3-4- Ord Street 
WEST PERTH WA 6005 

1 . 0 THE PROBLEM 

Many of the open pit gold mines in Australia suffer from lack of 
reconciliation between in-pit estimates and actual head grades 
delivered to the mill . This is often despite adequate grade 
control sampling and , very often, good geological contro l .  The 
problem is usually one o f  dilution . That is head grades are 
lower than predicted. 

The need to quantify dilution , both internal and . external , is 
well known as an important factor in production forecasting. Of 
course the dilution factor depends on the physical parameters of 
the orebody . For example , the more . complex the geometry of the 
orebody , the more potential dilution. there is likely to be when 
mining . The dip of the orebody has a bearing on );low much 
dilution will be incorporated within a given bench height . 
Smaller benches allow more control and hence less dilution . The 
mining method in general will affect how selective the operation 
can be . 

What exactly is dilution? This term is a convenient explanation 
for a host of complex relationships giving rise to the observed 
phenomena . 

2 .  0 THE CAUSES 

2 . 1  Bias 

The first and most obvious cause for concern is �o:i.as''' ln·:· the· · 

rrsampling . ·-program . For instance in certain cases blast hole 
sampling may consistently under or overestimate the actual grade 
of an orebody . A thorough investigation early on during 
feasibility studies involving analys is of different size 
fractions , replicates and sample masses would determine whether 
bias is likely . A ' common problem area is where coarse. gold or 
small scale structur-es exist . The most . accurate representation 
here is given by sample masses large enough to incorporate such­
structures . If sample masses are tdo small. the tendency will be 
towards negative bias , giving the opposite of dilution , that is 
cons istently higher · grades when mined . Another problem often 
encountered is consistent bias in the opposite direction . Blast 
holes can give a higher grade than actual . This exaggerates the 
effect of dilution . Sampling bias is probably the most difficult 
error to measure and certainly warrants careful consideration 
during an early stage of mining . 

Figure 1 illustrates the difficultv in attemotina to reconcile 
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predictions from drillhole sampling . Although the F e  grade vs 
Fe cutoff curves are similar in shape blocks predicted from blast 
hole grades are cons istently higher than blocks predicted from 
drillhole predicted grades . There exists an overall bias . The 
two estimates cannot be reconciled . A decision must be made to 
correct one set of sampl ing . 

2 . 2  Regression Effect 

Dilution is also partially explained by the so-called regress ion 
effect . This is the relationship observed empirically during 
many years of mining whereby in low grade areas sampling 
underestimates actual grades mined and in high grade areas it 
overestimates head grade . This is due to the fact that the 
mining blocks have a different distribution of average grades 
compared with the distribution of sample grades . Thus when a 
cutoff is set on sample grades a different effective cutof f  is 
imposed on actual block grades . Figure 2 illustrates the ellipse 
containing the scatter of points found when actual block grades 
are plotted against sample grades . There is a regression 
relationship between actual and estimated grades which is not a 
1 : 1 relationship . A given cutoff applied to samples corresponds 
to a different effective production cutoff on block grades . The 
actual grade and tonnes abo.ve cutoff depend on the distribution 
of block grades and the regression relationship between true 
block grades and observed sample grades . 

2 . 3  Variance-area Relationship 

This leads to concern about the size and shape of ._the samples 
compared with the blocks being mined . Obviously there is more 
variability between sample grades than between mining block 
grades .  Large . blocks will tend to be less variable than small 
blocks . Less selectivity can be practiced on large blocks and 
hence there is more dilution . If the cutoff grade i s  below the 
mean grade blocks have more tonnes at lower average grade than 
samples { Figure 3 ) .  The opposite is true if the cutoff grade is 
higher than the mean grade . This is the variance-area 
relationsl;l.ip and it explains the degree of the regress ion effect . 
Figure 4 illustrates the distribution of sample grades compared 
with selective mining unit grades showing the smoothing or 
decrease in variance of mineable blocks . 

2 . 4  Nugget Effect 

Mining decisions are based on blocks estimated from sample 
grades . How certain can we be abput the representativity of· 
individual sample grades , assuming there is no consistent bias? 
Sampling error or "background noise" can be a problem. Even 
samples from the same location can be variable .  The inherent 
variability or nugget effect i s  most serious where there are 
small scale structures such as coarse gold giving rise , say, to 
differences between samples from two halves of a split core . 
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Figure 3 Illustrating how for the same cutoff grade blocks have more tonnes at lower 
grade than samples . 
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3 .  0 THE CRITICAL PARAMETERS 

The parameters of concern when attempting to reconcile production 
with forecasts thus include the following : 

Block size and physical parameters 
Cutoff grade 
Head grade 
Tonnage 

.The block size controls the amount of selectivity .. possible. 
fLa:i:ger·· oJ:dcks 'have more internal dilution. Hard rock mining is 

susceptible to more external or mining dilution than soft rock. 

Cutoff grades should be applied to blocks rather than samples 
where blocks represent a selective mining unit . 

The head grade incorporates both internal and mining dilution but 
not mill recovery . Tonnage is measured by weig�tometer . 

4 . 0  THE SOLUTION 

One should thus place a great deal o f  emphasis on the calculation 
of block grades to match the degree of selectivity achieved. 
Successful prediction above cutoff depends C>ri ' incorpC>rating all 
these known issues in arriving at a recoverable grade ahd tonnage 
estimate . The issues to be considered in calculating · .the 
recovery of selective mining unit s  include 

· · 

sampling method .. . . . 
frequency distribution of grades · 

continuity of mineralization 
. . · · 

mining method 
interpolation method 

4 . 1  Frequency Distribution 

The frequency distribution of grades is importa�t to consi.der . 
For example one should check for normality or log normality and 
for mixed· populations . Every .effort should be made' to separate .··. 
geological domains in cases of bimodal grade distribution . .  If 
data is not normally distributed appropriate steps • should .be 
taken to account for deviation. from normality . Figure s<.presents 
log-probability plots for a singe lognormal distribution and ,for . 
two mixed lognormal distributiOJ:lS . Figure 6 .  gives a '  bimodal .

· 

histogram of Si02% derived from a mixture of ' ,banded iron 
formation and goethite . · 

4 . 2  Continuity o f  Mineralization 

Geological continuity can be . quantified using semivariogram 
analysi s . This defines not only the overall variability but also 
the range of influence in given directions and the nugget effect. 
Figure 7 is · a semivariogram plot showing that at small distq.Iices 
samples are correlated. The range of influence . is 1 2  'n\.  > Beyond _ 
1 2 m there is once ' more an increase in correlation ' (decrease in 
semivariogram value ) illustrating a hole effect . This 
semivarioqram is typical of the continuity found in a direction 
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perpendicular to strike . 
inherent sampling error . 

The nugget effect is the degree of 

I 
Geological continuity has a direct bearing on the magnitude of 
the variance-area effect for a given block s ize and mining 
method . The orebody structure , hardness of the rock and size of 
operating equipment, together with the overall scale of operation 
all influence the size of the selective mining unit.  

4 . 3  Interpolation Method 

The interpolation method needs to take acco�t �f this interwoven 
complexity of relationships . Estimation can be improved by 
reducing the variance of estimation hence reducing the regression 
effect . Economic .cutoffs should be placed on selective mining 
units , not sample grades . Appropriate smoothing techniques such 
as inverse distance weighting, or preferably kriging, can assist 
in creating a block model for which grade/tonnage relationships 
more realistically predict actual production . · 

5 . 0  RECONCILIATION 
' . ,,.-; 

Many reconciliation · anomalies are readily: :  explained by the 
variance-area r.elationship and the regressiorl �ffect . · Production 
grades and tonnages defined as polygonal estilria.tes' are accurately 
predicted at a 1 g/t cutoff in Figure 8 .  L ; ;At:. a L S  g/t cutoff 
the deviation from production is marked. · In both situations the 
kriged blocks ' accurately reflect the tonnes ;arid ' grade produced . 
However there is a marked difference between'. the cutoff set 'on 
blast holes and the effective production cutoff ' on blocks > K · 1  
g/t blast hole cutoff equates here. to a 1 � 67':gft 'i>lock cutoff and 
a 1 . 5 g/t blast. hoie cutoff to a 1 . 8 g/t .IJ:i,ock 'c'\lt()ff. ·  In ,both 
cases the cutoff On blast _ holes represents :.a�,ll,lils� Ji:igher . cutoff 
on selective mining units . It makes econc:Jili,:j.(:'.�:;ieil,se ;to lower the 
block cutoff hence expanding the reserve ''·'Considerably in this 
example . . . · : .• �·('·•· . '

. •. • · · · 

Figure 9 -reinforces the grade/cutC>ff ref�fl���h:i.)? by comparing 
the grade/ tonnage relationship for selectiy¢ 'J#:nin<i estimates 
with that 'of bulk mining blocks . Selective in:inii:ig above O . S g/t 
achieves similar tonnes and grade to bulk minini:f above 0 .7 g/t'. · 

,--. _ - . :_,.-:.,'-, -- -- · ·' 
· 

• ·< : ·_·;�·�:·:_,:·· . . �>_-"(>,� ·< ··::.:,.::: :�f/·.'·. '"'>-' • ;<'· · 'c • --�- , - _  .. _ ·' : .• �.- ,_,'_· 
The Classification of ore and waste is seRiit,ive to whether i:he 
cutoff grade is based . on sample grades · iJJ:'ic)n�·.t::rue block 'grades ; ·. 
Figure 1 0 illustrates how true waste blocks;Jca:ii lie classi�ied as 
ore on the basis of . sample grades and how , t:it:c{ ar-e blocks dim b� 
discarded as waste . This . is because of the r�gress:ion effed: . . ·• 
Iri order to minimize the areas of error t:.he� esfimatiori of blocks · 
needs to be improved, leading to a tighteni#g up of the variance 
of estimation as illustrated· in Figure 1J arid hence to less 
potential misclassification . · · .� .• · .. 

In conclusion it sho�ld be emphasised th:{t1g;a.de ' cb�f�ol cari be 
carefully moni tared and reserves can be_ i�gtilit:i.�ed by a,pplying 
careful consideration to the factors desci'ibecf]c;;Al:i ,rinderstandirig 
of the grade/ cutoff enigma and the role 6:f block: variability .dm . 
go far towards assisting in the calculation of recoverable 
reserves and in reconc i ;L i ncr various estimr�hef' wi t-h nrnnnrt-i nn 
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3.2.1 EXAMPLE.DIP an example DIPS data file 

The example file used in this chapter and throughout this manual i s  called EXA :-.li'LE.D!P 
and is supplied as an ASCII text file with this package. EXA:-.1PLE. WK 1 is the 
accompanying LOnJS 1 23 worksheet file from which EXAMPLE.DlP was created. 

The complete example file is as follows; 

•The f i r s t  two line� are project t i tl e s ; 

P ROJECT IDENTi f iCATION 
DATA COLLECTOR DATE 

• The next line gives the number o f  t =averse �dent � f�ers : 

4 Traverses 

•The next lines contain traverse �nforma ti o n ;  

l ; LINEAR; l2 0 ; 3 0 ; Leve1 3 , Stope 3 . A , sublevel 3 1 0  
2 ; P LANAR; l O O ; l O ; Leve1 5 , S t ope 5 . D roo f before shrinkage 
3 ; BOREHOLE; 2 Q ; l 4 5 ; 1 2 0 ; boreho1e 
4 ; D I P /DIPDIRECTION; P LANAR; l 0 ; 1 9 0 ; Level 5 S tope 5 . 0  roof ( a ux da t a l  

•The next line i s  ' global dat a  orient a t i o n  type flag' ; 

STRIKE/DIPR 

•The next line is for magnetic dec l i n a t i o n :  

- 5 . 5  degrees ( ea s t )  

• This next l i n e  i s  a flag for a quantity colwnn i n  the da t a  ).i�s t. ;  
QUANTITY 

•This data line specifies number of addi t i onal columns ; 

3 extra data columns 
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* The nexL. 1. �ne , , the header c :J n t a ining d a t a  ': l. t. l e .s ;  

number ; s t ri k e  ; di p ,  ( rt )  ; qu a n t. i ty ; t raver.s e : .s p a c l.ng , m; -:ype ; s u r : ace 

•N"ow t h e  da ta : 

1 5 3  8 6  1 1 2 JOint smooth 
2 5 7  8 3  1 1 1 J O l. nt .3moot.h 
3 5 1  8 4  1 1 1 . 5  J O l. n t  smo o t h  
4 5 0  8 2  1 1 2 J Ol.nt. s l . r:n.:.g::. 

5 4 8  8 3  1 1 3 joint rough 

6 2 3 1  8 6  2 1 0 . 5  JOl.nt rough 

7 4 7  8 2  2 1 1 shea r sl1.ckens 

8 2 4 4  8 7  1 1 0 . 3  j o�nt v . r:::�ugh 

9 8 3  8 4  1 1 0 . 7 5 j oint rough 

1 0  6 4  8 6  1 1 1 . 5  j o i n t  smooth 

1 1  6 8  8 4  4 1 1 bedding o l . rough 

1 2  6 8  8 6  1 1 3 shear s licke�s 

1 3  6 9  8 0  3 1 1 . 5  bedding o l .  rough 

1 4  6 1  8 1  1 1 1 bedding o l . rough 

1 5  3 0 0  6 4  3 1 0 . 2  j o i n t  v . rough 

1 6  2 9 5  6 8  1 1 0 . 5  j oint rough 

1 7  3 2 0  7 5  1 1 0 .  5 j o int o l . rough 

1 8  3 1 6  70 1 1 1 j oint srnoot.h 

1 9  3 1 5  6 5  2 1 1 j o int smooth 
? n  3 .2 ()  � �  : : . she a.c 3 :i..l.cic;.en.s • 

2 1  3 1 2  7 2  2 2 0 .  4 j o i n t  smooth 

2 2  3 4 6  6 8  3 2 0 . 7  j oi n t  rough 

2 3  3 0 8  65 1 2 1 ql:zvein oealed 

2 4  3 1 0  6 6  1 2 1 . 5  j oint smooth 

2 5  3 1 0  8 4  4 2 0 . 3  j o i n t  ol . rough 

2 6  3 0 8  6 2  1 2 1 shear slickens 

2 7  3 0 8  6 2  1 2 1 j oint smooth 

2 8  3 0 8  6 2  1 2 1 . 5  j o int smooth 

2 9  3 2 0  6 8  3 2 0 . 2 5 qt.zvein oealed 

3 0  3 2 2  6 8  1 2 1 shear o li c keno 
3 1  3 2 0  6 8  2 2 0 . 3  qt.zvein oealed 

32 3 1 5  8 0  1 2 5 fault gouge 

3 3  3 2 0  7 0  1 2 1 shear s l ickens 

34 3 2 0  7 0  1 2 2 shear sl ickens 

3 5  1 7 0  5 0  1 2 3 j oint smooth 

3 6  1 6 8  5 0  2 2 1 . 5  j oint o l . rough 

37 1 8 4  4 4  1 2 0 . 8  j oint rough 

3 8  1 7 4  4 6  4 2 0 . 5  j oint omooth 

3 9  1 7 0  4 4  1 2 0 . 7  j oint smooth r� 
4 0  5 1  2 7 4  3 4 0 . 3  j o i n t  rough "� 
4 1  5 1  2 7 5  1 4 1 joint rough 

4 2  7 5  3 3 0  1 4 5 f aul t gouge 

4 3  3 8  2 7 4  1 4 1 j oint o l.  rough 

4 4  3 8  2 9 4  1 4 2 j o i n t  srnoot.h 

•The d a t a  must be completed w i t h  an END OF FILE HAhKER of - 1  

- 1  f!t· 
· � · · * � · · � * * * * * * * * * * * * ** * ********* * ***** ** * * * ljr * * * * * * • * * * * ** * *� * **.b ** * * * * lll · · ·  

I l 
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3.2.2 MINIMUM DATA FILE REQUIRD-fE:\TS 

The minimum amount of information requin:d to make up a valid data file ts illustrated 
following data file: 

: : ::.:: 2 
8 [ :. = a v e r s e s  � 
D : ? / D I P D IRECT I ON 
0 ( de c l i nat i o n ]  
N O  QUANTITY 
0 [ ex t r a  dat a c o l umn s ] 
:;umbe r ; d i p  

1 
2 
3 
4 

- 1  

; di rect i o n ; 
2 0  2 3 0  
3 5 2 2 5  
4 2  3 3 3  
6 6  0 1 0  

3.2.3 TEMP LA TE.DIP a working tile template 

A blank form is supplied in a file called TEMPLA TE.DIP and can be used by a word 
processor or text editor to create a DIP data file by 'fiiJing in the blanks'. A LOTUS 
1 23 template is also supplied in a flle caJled TEMPLA TE.WKJ .  

Do not load TEMPLA TE.DIP into DIPS unless you have used it to create a valid data file. 
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---------'�O#�J�-Wh-�-�---
H�.. __ Ex_e_c_ut.'v.e.s.e.c.re·t·a.;ry ___ 11 

I I I I I I I Ma��g:,; ���ess!ng I I D!recto�· H������esources I I Director Acc��c:7�ro. Systems I �--------- '-�--------� '-----------� 
i D. Hlndy 

MiriBger Mining 

H 0. Walmsley I General Foreman 

H G. Webber I Superintendent Maintenance 

H \.� R .. Atndt r I Chief Engineer 

H Vacant I General Foreman, Operations 

Hr Vacant , I General Foreman, Maintenance 

H Vacant I Chief Metalurglst 

H Vacant I Environmentalist 

H D. Condie 
Sr. Buyer (Mine) 

H B. Mcintosh 
Materials Supervisor 

H Vacant 
Chief Accountant 

H B. Nobbs 
Systems Supervisor 

April 1 6, 1 995 

I I H. Moorlag 
Director, Safety & Security I 

I H G. Kelly I Safety Officer 

I H G. Gard I Safety/Security Coordinator 

I � Grum Security I I � Faro Security I 



I 

Anvil Range Mining Corporation 
Mine Operations 

I D. fiindy I Manager, Mining 

C. Wilson 
� 

Mine Clerk/Secretary I 
I I I 

O. Walmsley I I : G .  Webber I R. Arndt 
General Foreman Superintendent, Maintenance Chief Engineer 

I 
I I 

� W. Pauls I H D. Hanna I I J. Vandenbroeck I I  D. Tenney 
"A" Crew Foreman Field Foreman "A" Crew Sr. Planning Eng. Sr. Geologist 

� G. Helnbecker I � E. Shelly 
"8" Crew Foreman Field Foreman "D" Crew Lj B. Piteau I � D. Kim I �· J. Merkowsky J � M. Petefer I Productivity Eng. Mine Geologist 

'C" Crew Foreman (Acting) Shop Foreman "A" Crew � M. Dietrich I 
H J. Deforest J � G. Finnigan I Geo Tech (Shift) 

"D" Crew Foreman Shop Foreman "D" Crew H S. Harte I 
H M. VonHarten J H W. Atkins I 

Geo Tech (Shift) 

Dewatering Foreman Elec. Foreman "A" Crew H Vacant I H E. Landry I H L. Weseen I Geo Tech (Shift) 

Trainer Elec. Foreman "D" Crew H Vacant I � T. Blanchard I Geo Tech (Shift) 

Maintenance Engineer 

� J. Rough I Maintenance Planner 

HI M. Malloy : I Maintenance Clerk 

I 
,�_ I 

I I  1 :  Horne I Sr. Pit Production Eng. 

/ern 
' ----

� G'. McKenna I Chief Surveyor 

C-Ot!:-_ �: 
S. Cann 1 1  Survey Technician Lj K. MacDonald J Survey Technician 



Anvil Range Mini Corporation 
Mine Main. ..lnce 

I : G .  Webber , 1 
SuJlerioteod�ent,�Maintenance 

I T. Blanchard � � J. Rough I Malnt. Engineer Maint. Planner 

4 M. Malloy I Maint. Clerk 

I I I I I I I I I D. Hanna I I E. Shelly I I : M. Petefer 
Field Foreman "A" Crew Field Foreman "D" Crew Shop Foreman "A" Crew 

G. Finnigan 
, I I I  W. Atkins · I  I L. Weseen · I  Shop Foreman "D" Crew Elec. Foreman "A" Crew Elec. Foreman "D" Crew 

I 

IKunmng epa1r 
J. Dedam 
D. Dyment 
G. Greenough 
W. Makar 
K. Wagontal 

l l:ih ovel Crew 
D. Barney 
W. Compagnon 
B. Hillier 
F. Peach 
C. Wilkinson 
LUilemen 
H. Boehm 
D. Forbes 
L. Johb 
C. Pittman 
B. Thorpe 
M. Timm 
B. Zigo 
Snavel ServJce 
R. Levesque 
L. Massie 

I I I I 
Mechamcs 
R. Cook 
S. Czerwonka 
C. Joseph 
H. Lyons 
D. Marcinowski 
D. Rideout 
S. Rideout 

1 �e1aers 
R. McLeod 
F. Nice 
J. Power 
R. Samson 

1 La!Jourers 
J. Ball 
M. Frost 
N. Kuisma 
K. Moorlag 
R. Wilkinson 
._uoeservJce (Snop) 
R. Anderson 
D. Chambers 

I L J I I t:.JecmcJans 
I H D  Mecnamcs D. t:!Jy!he 
G. Beaudry R. Copus 
R. Beaudry D. Foxton 
L. Dupere G. Harford 
M. Halbert G. Jackson 
P. Joseph R. Jones 
R. Kerklywich M. Krasiy 
T. Padjen D.  Langila 
J. Quathamer B. Masslnger 
M. Shahin J. Matwee 
nstnumentatJon E. Mcinnis 

V. Seiler H. Morency 
WeJaers L. Potts 
D. Callan 
J. Loughery 
B. Power 
C. Wilkinson 

I Tool Crill 
A. Bailey 
D. Bailey 

, .. abour 
J. Blais 
T. Cromarty 
�achimst 
G. Sierried 
J. Vollans 



I 
I I 

I W. Pauls 
"A .. Crew Foreman I G. Hainbecker 

"B" Crew Foreman 

I I I I I 1 TrucK Dnvers 
L. Amero 

1 TrucK Dnvers 
S. Nicolle 

E. Atkins C. Pike 
D. Babin A. Power 
J .  Blake K. Ray 
K. Branner H. Rice 
L Byblow W. Risby 
W. Callahan K. Russell 
S. Charlie R. Same! 
W. Charlie H. Schaupp 
D. Clark R. Sterriah 
K. Clarke R. Stevenson 
A. Copus D. Trombley 
D .  Croteau V. Ghlslaine 
G. Croteau Vacant 
J .  Dicks Vacant 
P. Donnessey 1:;nove1 Operators 
B. Doris J. Bowness 
B.  Dyer L. Drlediger 
M .  Fitzpatrick J. Gllmar 
J. Ginther J Lambert 
A. Gray D. Lawson 
D. Heinz C. Macintosh 
R. Lawson K. Meger 
J. Loranger C. Pardy 
G. Miller R. Pardy 

R. Raymond 
J. Saio 
T. Smith 

Anvil Rang
_
e Min' - )Corporation 

Mme Ope. �<Ions 

I 0. Walmsley I General Foreman 
I 

I I 
M. VonHarten I I J. Deforest I "C" Crew Foreman "D" Crew Foreman 

I I 

I 1 EqUipmen Operators ' Blasters 
L. Atkins D. Allison 
B. Barry V. Benes 
A. Barstad L. Boyle 
B. Barstad W. Caesar 
T. Bartlett M. Hymiuk 
H. Croteau vacant 
J. Drover vacant 
R. Fuller vacant 
D. Fulton I Pump 
B. Grau 
S. Janson 
B. Keyes 
H. Misener 
T. Palmer Uti�ty 
B. Pardy C. Billard 
H. Pardy G. Dick K. Potts P. Dick 
D. Sawicki J .  Etzel 
Vacant B. Ledgerwood 1 urmers B. Nekon 
G. Buchan B. Neufeld 
L. Cramm S. Sooley 
K. Dussome B. Woodrow 
D. Raymond l l"ump Crew 
K. Same! 
TanK Unll 
Vacant 

Faro Road 

I 
I I 

I I P. Williamson 1 1 I E. Landry I Dewatering Foreman Trainer 

I IIJewater 
P. Bourassa 
A. Campbell 
R. Cull 
R. Dick 
D. Dulvenvoorden 
R. Griffin 
B. Kitzan 
A. Murray 
P. Risby 
T. Sundin 



Anvil Range Mining Corporation 
Processing Department 

K.o._aau 
Manager Processing 

r- Vacant 
Executive Assistant 

I I I I 
Vacant Vacant Vacant Vacant 

GF, Operations GF, Maintenance Chief Metalurgist Environmentalist 

I 
Vacant Vacant Vacant Vacant I- Shift Foreman 

-
Shift Foreman 

'--
Metalurgist Environmental Tech. 

H Vacant Vacant 
Shift Foreman r- Shift Foreman Vacant '-

Metalur Tech 
Vacant Vacant 1- Shift Foreman r- Elect/Ins! Foreman Vacant '--

Sr. Assayer 
Vacant Vacant 

-
Shift Foreman 1- Chief Plant Engineer 

Vacant Vacant 
Vacant 

- -
-

As sayer 
Lab Foreman Maintenance Planner 

1 Vacant 
Vacant 

'--
Training Foreman 

Assayer 

Vacant I- As sayer 

� Vacant 
Bucker 

Vacant 
-

Bucker 



Anvil Range Mining Corporation 
Processing Department 

Operations 

------------------------- -- ----r----��----,-------------------------------
Vacant 

General Foreman, Operations 

Vacant Vacant Vacant Vacant 
Shift A Foreman Shift 8 Foreman Shift D Foreman Lab Foreman 

Vacant Vacant Vacant Vacant Vacant Vacant Vacant 
Flo!. Flo!. Flo!. Flo!. Lab. Lab. Trainee 

Vacant Vacant Vacant Vacant Vacant Vacant Vacant 
Gmd. Grnd. Grnd. Gmd. Lab. Lab. Trainee 

Vacant Vacant Vacant Vacant Vacant Vacant Vacant 
Crush. Crush. Crush. Crush. Lab. Lab. Trainee 

Vacant Vacant Vacant Vacant Vacant Vacant Vacant 
Filters. Filters. Filters. Filters. Lab. Lab. Trainee 

Vacant Vacant Vacant Vacant Vacant Vacant 
Helper Helper Helper Helper Lab. Lab. 

Vacant Vacant Vacant Vacant Vacant Vacant 
Helper Helper Helper Helper Steel Steel 

Vacant Vacant Vacant Vacant Vacant Vacant 
Helper Helper Helper Helper Reagent Reagent 

Vacant Vacant Vacant Vacant Vacant Vacant 
Trainee Trainee Trainee Trainee Lime Coal Crusher 

Vacant Vacant 
Equip. Equip. 

Vacant Vacant 
H.P. Helper H.P. Helper 

Vacant 
Filter Sectors 



Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Welder 

Vacant 
Apprent 

Vacant 
Shift M .  

Vacant 
Shift Foreman 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Welder 

Vacant 
Apprent 

Vacant 
Shift M. 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Welder 

Vacant 
Apprent 

Vacant 
Shift M .  

Anvil Range Mining Corporation 
Processing Department 

Maintenance 

Vacant 
General Foreman, Maintenance 

Vacant 
Shift Foreman 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Millwright 

Vacant 
Welder 

Vacant 
Apprent. 

Vacant 
Shift M .  

Vacant 
H.P. Chief Engineer 

Vacant 
2nd. Class Engineer 

Vacant 
2nd. Class Engineer 

Vacant 
2nd. Class Engineer 

Vacant 
2nd. Class Engineer 

Vacant 
Fire/Propane 

Vacant 
Planner 

Vacant 
Clerk 

Vacant 
Elect/Ins! Foreman 

Vacant 
Electllnst 

Vacant 
Electllnsl 

Vacant 
Electllnst 

Vacant 
Shift Ell 

Vacant 
Shift Ell 

Vacant 
Shift Ell 

Vacant 
Shift Ell 

Vacant 
Apr. Ell 



Anvil Range Mining Corporation 
Human Resources Department 

C. Reid 
Director, Human Resources 

J .  Mahon T. Pittman 
Client Coordinator (Mining) 1-1- Client Coordinator (Services) 

L. Petrin K. Suza 
Client Coordinator (Processing) r--

Aboriginal Employment Liaison Manager 

M. Mason Vacant 
Human Resources Assistant 1-- H uman Resources Assistant 



I 
B. Nobbs 

Systems Supervisor 

Anvil Range Mining Corporation 
Accounting & Information Systems Department 

Vacant 
Director, Accounting & Information Systems 

I 
I I 

Vacant D. Condie 
Chief Accountant Sr. Buyer, Mine 

S. Pardy S. Mcintosh r- Accts Payable Clerk I- Buyer 

B. Pardy R. Cull r- Intermediate Accountant 
-

Jr. Buyer 

L. Backer C. Makar I- Clerk 
-

Clerk (Temp.) 

S. Cebuliak 
-

Payroll Clerk 

I 
B. Mcintosh 

Materials Supervisor 

Vacant 
-

Inventory Buyer 

L. Augustine f- Warehouse Attnd. 

f- D. Czerwonka 
Warehouse Attnd. 

r- D. Fredrickson 
Warehouse Attnd. 

D. Muldoon 
-

Warehouse Attnd. 

A. McCallum 
-

Warehouse Attnd. 

f-
K. Oppold 

Warehouse Attnd. 

T. Rumleski 
f- Warehouse Attnd. 

� C. Verishine 
Warehouse Attnd. 



Anvil Range Mining Corporation 
Safety & Security Department 

H. Moorlag 
Director, Safety & Security 

_I I ...1 
G. Kelly G. Gard 

Safety Officer Safety & Security Coordinator 

..1. I I 

I Grum Security Faro Security 

L J 

R. Cheater D: Granberg 
Security (First Aid) r-r- Security (First Aid) 

K. Kuisma D. Maki 
Security (First Aid) r-'-

Security (First Aid) 

G. McNamee Y. Pelletier 
Security (First Aid) r-r- Security (First Aid) 

R. Tietge D. Stahl 
Security (First Aid) r-� Security (First Aid) 


