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May 15, 1989 
To: Dumitru Tuliu 

From: Ca.-neron V. Reed 

Subject: Flnal compositing for Grum r.Ietallurgical 
Testing Program at Lakefield 

Copy to: Gregg Jilson, L. Pigage, E. Ela�land 

Two d=illing programs carried out at Grum in 1987-88 yielded 776 
indiv�cual ore samples from twenty-two ho les . Nineteen holes were 

targeted to test the earliest :production which comes from the 
shallowest portion of the main horizon between x-sections 60w to SOw. 
These holes range from 250' to 450' in depth. In addition, three holes; 
87G-Ol, 87G-02 and 87G-li were drilled into the Champ Zone which is 
located in the SE section of the deposit between sections 52w and 60w. 
Reserves from the Champ Zone are not included in the current mine plan 
and samples obtained f�om these holes are excluded from this 
metallurgical test. 

Compositinq has been carried out in accordance with the following 
criteria: 

i) Ore type, in accordance with the original core log (conforming to the 
Anvi� arGa lithostratigraph�o oodQ) and where distinctions are possible 
at realistic separab�c mining widths. The maximum width is about �S 
feet. Three different compoa�tes were scp�ratcd on the basis of ore 
type: 

( 1 ) Gl- dominantly 4a rock types (disseminated sulphides -

carbonaceous qtzite} 
{ 2) G2- dominantly 4d rock types (disseminated sulphides -

noncarbonaceous qtzite) 
{ 3 ) G3- dominantly 4e & 4g rock types (massive sulphide) 

ii) Porous samples were excluded from all composites. This was done to 
minimize the effect of drilling additives on metallurgical testing. The 
quartzite composites - Gl and G2 - are generally non-porous and only a 
few samples are excluded. The massive sulphide ore types at Grurn tend 
to be more friable and porous than the quartzite ore types. 
Approximately 30\ of the massive sulphide samples collected are excluded 
which severely limits the amount of sample available for composite G3. 
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Almost all "Of ·the Grum massive ·sulphide -ea-sily "absorbs" water, thus 
composite G3 is 1nore likely ·to contain some amount of drilling 
additives. 

iii) S amples with total oxidation rating higher than 2 (moderately 
weathered} were excl�ded from the composites. The .1987 core was kept in 
cold s torage for a year before it was bagged for use in this progr am. 
The post-drilling oxidation wa3 logged when the core was bagged to 
send to Lakefield. A simple n��eric code ranging on a scale from 1 to 4 
was used. 1 designates slightly oxidized core ranging up to a maximum 
of 4 indicating extremely oxidized core. Total oxidation is the total 
of the post drilling oxidation ( cut and split surfaces of the core) 
added to the weathered condition of the ore as it came out of the 
ground. 

Core C:i�idation during stora.-:;-e was r:1ini:rnal. 

The va.sr. majority of s amples selected show no visible oxi:lation at 
all. S&mples with higher than 2 oxidation ratings are generally from 
ore lccated at or near the.bedrock interface. · overall, this type of 
feed makes up a small proportion of the total and should not be a 
priority in this testing program. However, the current mine plan 
includes significant feed from ore stockpiled ·over extended periods. At 
some time in the future, metallurgical testing of more oxidized Gr�� 
core ��y be a concern. Possible sources of additional oxidized material 
is available in the old Kerr-Addison stockpiles located near the Grum 
adit. 

iv) Mining plan:-holes-outside of -the current-IV phase 1-pit-are-not 
included in ths te sting program. 

The final selection of composites are described below. 

Comoosite Gl 

Dominantly 4a type ore . Unit 4a is dark grey to b lack , moderately hard 
to very hard, well banded, sulphide bearing, carbonaceous locally 
micaceous quartzite. Compositional bands usually range from lmrn to 2cm 

thick. They are dark grey to black, fine grained locally micaceous 
quartzite interbanded with light grey to locally red-brown quartz-sulphid 
bands. Pyrite is usually the dominate sulphide species with lesser 
sphalerite and galena. Loca lly , base metal sulphide, particularly light 
reddish-brown sphalerite are dominat. Locally, pyrrhotite replaces 
pyrite but is only a minor constituent overall. Carbon content is 
generally within the 1/4 to 1/2 % range and dominatly occurs in thin 
coatings concentrated on thin cleavage surfaces {Sl and s2 
surfaces). Chalcopyrite occurs local ly in traces as small blebs within 
sulphide bands and fractures. 

Total sulphide content is variable from 15% to 30% and may locally range 
up to 60%. 

4a rock types are more abundant than any other ore facies at Grurn and 
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constitute 53% of the millfeed in the r.v. stage 1 pit and 49% o£ the 
-I .. v,. ..ul:timate .pitf eed. 

Composite G'2 , 

Dominatly 4d ore. Unit 4d is light to medium grey, moderately hard to 
locally very hard, usually well banded (at Grum) generally well 
foliated (at Gr��}, micaceous� pyritic quartzite. The unit is texturallY 
and mineralogically similar to 4a at Grum except that carbon is less 
abundant. Banding is co,nmonly less well developsd and sulphide bands 
in the high grade ore are characteristically redde r in colour and 
conta�n less pyrite than 4a. 4d feed grade is slightly higher and gold 
content is s lightly elevated over 4a values . · At Grum, contacts with 4a 
ere co:n.'Tlonly gradational over a few fee.t·making a "clean n separation of 
these ere types at a mining scale difficult. Included in composite G2 
are a 'few samples of moderately carbonaceous intervals occuring within 
th1 ck i l'"lt'-er7o..'\s �f T',o'li�Ce.l"'borto..e.e�us �a..r't"Li t'C! O'P� to- cl"'e�:t'e o:_ �� repre�snta��ve rn_ llfeea sample. · 

4d rc::::� t)T-e:S represent 14% of the millfeed in both �""le ! . V. sta�.; 1 pit 
and t:·�a I. V. ultimate pitfeed. 

Cornyc�ita G3 

Domin�nt rock tY?e of this compos ite is m�ssive pyritic sulphice (4e) 
which may loc�lly oon�a1n up �o 10-30% barite (4g). A� Grurn, tha 4a 
massive pyritic sulphide ·is the dominant massive sulphide species. The 
massive sulphides consist of banded to homogeneous, usually weakly 
foliated fine grained (at Grum) massive pyrite +/· barite with lesser 
sphalerite and galena. Total sulphide +/- sulphate content is at least 
60%, generally greater than 80% and commonly near 100%. Gangue consists 
of quartz +/- barite +/- carbonates (calcite, dolomite , ankerite). 
Accessory miner als include pyrrhotite, magnetite, chalcopyrite, 
arsenopyrite, and marcasite. 

This ore facies is the highest grade millfeed from Grum and represents 
33 % of the feed from the r.v. stage 1 pitand 37% of the r.v. ultimate 
pitfeed. 

This composite contains the least amount of sample from the 87 and 88 
drilling programs . It is also much higher grade than predicted by the 
diluted Grum model and is probably the least representative of actual 
feed composition. It is recommended tha� a low priority be put on 
testing massive sulphide ��til additional �ample is collected. 20 
holes are planned to be drilled at Grum this summer and additional holes 
ta�geted to �ntc��ect th�ck mass�vo �u�ph�dc may be dr���ed �£ 

necessary. 
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Composite Statistics: 

camp. Ore Type kilograms SG 
1---calculated----1 

! Gl 4a - · · 524 3.03 
G2 4d 2"17 3.07 
G3 4e 191 3.78 

%l?b %Zn Ag 
g/t 

2.90 5.44 48.48 
3.80 6.38 63.71 
4.91 10.09 ' 87.28 

Diluted G8705 Model Feed Predictionc - I.v. Gru.il Stage 1 Pit 
l•lodel -cilu�ed 15% atQgrade Cutoff-= --s%P�+Zn 
Ccmp. ere T;..':9e To:n.nes 

*1000 
%Feed %Pb %Zn Ag 

g/t 
.... � 
>..:;.:. 

G2 
G3 

Tc·:.:al 

4a 
.:.d 
4e 

927 
2,170 

6,611 

53% 
14% 
33% 

100% 

3.62 
4.60 

3.25 

4.25 
6.43 
6.77 

5.38 

'".lQ 1 � -.,.. ..... 

5 8.61 
73.83 

53.25 

Diluted G8705 Model Feed Predictions - Ultimate I.V. Grum Pit 

Model 

Comp. 

G1 
G2 
G3 

Total 

diluted 15% atQgrade Cutoff-= 5% Pb+Zn-- -· --

Ore Type Tonnes %Feed %Pb %Zn Ag 
*1000 g/t 

4a 10,516 49% 2.37 4.23 40.12 
4d 2,974 14% 3.18 5.70 52.67 

4e 7,777 37% 4.39 6.95 73.36 

21,267 100% 3.22 5.43 54.03 

Au 
TJ/t 

0.72 
0.82 
0.93 

Au 
g/t 

0.73 
0.80 
0.88 

0.79 

Au 
g/t 

0.7S 
0.77 
1.01 

0.84 
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