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fiBIEF SUMMARY OF 
fUTALLUAQICAL REYELOPNEHT 

2.ti 
QftUM AND VANOOftDA 

1 .1. Mtt•llyrg!oal It•twortc 191&:78 
Testwork carried 01.11 on samplee 82, C2. PPA, A, B and C (Table 1 ). 

IAOLE NO. 1 ; Hgd Sample Aagya 

Sample Assays o/. Assays oZ/ton 

B-2 
Ca2 

� B-2 (sotot ':sl 
PPA 

Pb 

7.81 
4.50 
6.56 

. 

6.08 
• ca�ul�ed from tNtwork 

Pb• Zn 

7.94 15.2 
4.72 9.53 
6.39 J_Q:§_". 

7:-go-
- 7.H 

Zrl .. Pb(Ox) Zn{Ox) Au Ag 

15.4 1.07 O.i9 0.030 \3.37 
9.86 1.15 0.41 0.025 2.10 

_tQ �- 3.00 0.58 - -

15.7 1. i4 0.35 - -
. 1.66 0.16 0.026 3.2 

The lead flotation re&ults rangad from satisfactory to very poor (Table 2}. 

TABLE NO. I : 
-

Grinding Tlma Pb Cleaner Concentrate 

Test Sarnplo Primary Regrind Weight Assa s% 6/o Distribution 
No. "/o Pb Zn Pb Zn 

32 A 30 30 10.18 65.8 6.40 84.1 9.4 
22 f! 40 30 6.03 66.1. 14.5 51.2 6.3 

8 c 40 40 6,83 51.4 13.3 52.5 9., 
114 8·2 30 30 8.63 56.3 14.0 62.2 7.9 
j 13 C-2 30 30 5.12 69.3 4.36 73.0 2.3 
72 e 60 60+30 7.12 65.3 10.3 70.2 7.1 
79 c 60 60+30 6.09 eo.3 10.3 56.7 6.7 
115 B-2 60 60+30 6.39 75.0 5.28 61.2 2.2 
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Locked cycle tests were run on Composite B2 and C2 (Tables 3 ana 4). 

TABLE NO. 3 ; 1-1 Oycla Ttst Rt•yltt 

Test Product Weight Assa�s% % Distribution 
No. % Pb Zn Pb Zn 

126 Pb Ch�aner Concentrate 10.73 65.1 -10.80 89.2 7.4 
zn Cleaner Concentrate 24.:34 1.85 67.6 6.7 89.7 
Zn Rougher Tailing 64.93 0.61 0.69 5.1 z.s 
Head (Calc) 100.00 7.63 1s.e 1 OIJ.D 100.0 

13, Pb Cleaner Concentrate 11.66 61.5 10.65 91.0 8.0 
Zn Cleanor Concentrate 24.16 1.10 57.6 3.4 87.6 
zn RougherTalllng 64.1S 0.69 1.12 5.6 4.5 
Hoad(Ca!c) 100.00 7.88 15.9 100.0 100.0 

� 

TABL! NO. 4 ; C•2 Oyc!t Teat BtsYils 

Test Produot Weight AiSilV$% % Distribution 
No. % Pb Zn Pb Zn 

··-

127 Pb Cleaner Concentrate 6.51 63.5 4.76 89.5 S.1 
Zn Cleaner concemrate 15.&8 0.90 56.9 3.1 $9.2 
Zn Rougl'l8r ram no 77.61 0.44 o.ss 7.d 6.6 
Head (CalC) 100.00 4.62 9.83 100.0 100.0 

128 Pb Cleaner Con�;entrate 6.74 60.2 5.68 86.0 3.6 
Zl'l Cleaner Concentrate 16.3:3 1.64 55.4 5.7 90.5 
Zn Rougher Tailing 78.9� 0.61 0.74 6.3 5.7 
Head (Calc) 100.00 4.72 10.0 100.0 100.0 

Othar samples (i.e. A,B,C) were considered as non representative. 

FoUowing thle testwork, a pilot plant was performed on Samples PPA and PPB. These 
samples corresponded to lab samples 82 and C2. Head assays are shown in Table No.5. 
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IAILE NO. I ; Htael Sample Aaaays 

Element Symbol SamploPPA Sample PPB 

Lead Pb 8.08 % 6.93, % 
Zinc Zn 7.14 % 10.8 ,-. "'o 

Oxide Lead Pb(ox) 1.66 � % 0.97 o/o 
Oxide 21no Zn(ox) 0.12 % 0.32 % 

Copper Cu 0.15 "/o 0.11 % 
Q)clde Cu Cu{ox} 0.03 % 0.03 % 

Iron Fe 23.0 % 22.8 % 
. Bit;muth Bl 0.020 o/o 0.018 o;.. 

Cadmium Cd 0.012 % 0:030 % 
Marrury tig 0.0035 % 0-0106 % 
Arsenic As 0.081 % 0.23 % 

Antimony Sb 0.026 % 0.034 '% 
Sulphur s 29.3 % 29.9 % 

Evolution Sulphur EvoiS 1.83 0/o 1.23 % 
Sllloa Si02 3.87 % 18.2 % 

Alumina AI203 1.69 "% 3.65 % 
Lime CaO 3.59 % 0.32 % 

Magnesia MgO 0.43 % 0.20 % 
Barium sao 6.76 % 0.15 % 

Gold Au 0.026 oz/l 0.037 OZll 

Silver Ag 3.22 ozlt 3.26 ozlt 

Tna specific gravities a:; detennined by tho Beokman air comparison pycnometer Model 
930 ware: Sample PPA - 4.24 

Sample P?B - 3.96 
Pilot plant results were poor analn fact laboratory re$ult5 were not reproduced. The nest 

pilot plant reaults are shown In Tabla$ 6 and 7. 

TABLE NO. 6 ; Pilot Plant Bes\lltl 

Product Weight Assa�s% % Distribution 
Ia1 �g. :UB o/ .. Pb Zn Pb Zll 

---:::-· 

@ Pb 3rd Cleaner Cone 12.07 1./45.V' 18.5 25.1 

Pb Soavengar Tail 87.93 ·-�1:--es 7.68 20.8 74.9 

cyclone OVerflow 100.00 S.89 8.90 100.0 100.0 

0 
Pb 3rd Cleaner Cone 11.�6 45.2. 18.5 73.9 19,i 
Zn 3rd Cleaner Cono 18.69 !5.32 36.5 14.4; 62.6 

Zn Combined Tailing 70.05 1.15 2.85 11.7 18.3 

Cyclone overflow 100.00 6.89 10.9 100.0 100.0 
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IAILE NO. 7. : f!llot Piaot RuuHt 

Product Walght AsaaysG/. 
% Pb Zn 

D 
Pb Cleaner Cone 17.75 42.5 10.8 
Zn Cleaner Cone 10.07 1.60 48.7 
Combined Tailings 72.18 0.88 0.54 

Cyolone Ovorflow 100.00 $.36 7.:21 

Pb Rougher Cone 24.44 31.7 12.1 
F'b Scavenger Tan 7�.!56 0.81 6.04 

Cyclone OIFiow (Calo) 100.00 e.ae 7.52 

Note that the pilot plant wa\\1 run by Noranda mat.allurglsts. 

1.2. Ttstwprk 1177 tg 1178 • Lj�grotory 

LAKEFIELD RES>l< 

% Distribution 
Pb Zn 

90.2 26.6 
2.2 66.0 
7.6 5.4 

100.0 100.0 

92.7 39.3 
7.3 60.7 

-

100.0 100.0 

Testwork was per1ormed on 5 composites prepared from 9 different samples as shown in 
Tabla No.8. 

TABU! NO. 8 i Head ADQIYIU 
-· 

Element composite No. 
1 2 3 4 5 

Lead (Pb),% 4.0 6.12 4.69 6.63 0.19 
"'(Pb), IJb {4.16) (5.91) (4.60) (5.68) (6.96). 

:Zino ( Pb), % 6.60 9.44 o.os 10.40 10.60 *(Pbl,% (6.60) (g,26) (r.1.12) (10.65) (10.61) 
Arsenic As), o/.. � 0.34 0.37 0.40 0.37 
SUvar (Ag), ozlt - 2.39 2.05 2.45 2.54 

•calculated from testwork 

Five composite samples were prepared lor this 1es1work from the eight individual samples. 
Compos.lte 2 contained 20% ora sample A-n. The distributions of the individual samples in the 
various composites are shown on the following page: 
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sample Assay&o/o 
No. Pb zn 

F·3V 6.86 15.8 
F·3H 6.87 11 '1 

0-77 4.72 11.1 
C·S 3.82 6.52 
H·S 3.11 6.20 
G-3 1.37 2.83 
D-3 3.84 7.82 
A-77 13.00 1.a1 
8"2 7.81 16.20 

Total - -

e 7e6 662 6366 LAKEFIELD RES>!< 

1 

us 
4.3 

. 

30.1 

10.4 
31.2 
10.4 

B.S 

2.5 

100.0 

Com�s�o. Weight 11/� 
2 3 

10.0 10.0 
15.0 15.0 
10.0 10.0 

. 10.0 
15.0 10.0 
20.0 20.0 

10.0 :20.0 
20.0 5.0 

. . 

-

100.0 100.0 

4 

14.0 
14.0 
14.0 

-

14.0 
14.0 

, 0.0 
10.0 

10.0 

100.0 

5 

12.5 
12.5 
12.5 

-

12.6 
1 :2"5 
12.5 
12.5 

12.5 

100.0 

Basically, overall metallurgical results (Table 9) were satisfactory. 

TABLE NO. I ; 

Test comp. Pro duel Weight ASsavs% "''o Distribution 
No. No. OJ.. Pb zn PD Zn 

222 1 Pb Cleaner Cone 5.80 eo.a 5.59 85.8 . 4.7 
Pb 1st Cl Cone 9.46 39.5 7.76 91.1 10.7 
Zn Cleaner Cono 9.69 0.45 55.10 1.0 78.5 
ln Rougher Cone , 7'.44 0.53 32.40 2.1 82.3 

Zn Flot'n Tail 73.10 0.:38 o.ss 6.8 7.0 

228 2 Pb Claanar Cone 8.44 61.8 7.18 86.0 6.3 
PD 1st Cl Cone 13.49 40.9 . 10.00 93.6 14.1 
Zn Cleaner Cone 13.29 0.46 57.00 1.0 78.1 
Zn Rougher Cone 2'1.90 0.59 36.30 2.2 82.5 
Zn Flot'n Tail 64.61 0.36 0.50 4.0 3.4 

.u _,_ 

226 3 Pb Claanar Cone: 5.92 63.5 6.83 83.7 4.2 

Pb 1st Cl Cone 10.49 39.7 10.20 92.7 , .1 

Zn Cleanar Cone 1 4.17 0.45 55.20 1,4 81.8 
zn Rougher Cone 26.61 0.46 30J50 2.8 85.1 

zn FiOt'n Tall 62.90 0.32 0.57 4.5 :).8 

235 4 Pb Cleaner Cone 6.1 Ei 61.5 8.17 Bi .. 2 6.9 
Pb 1st 01 Cono 12.95 4U! 11.80 02.9 13.5 
Zn Cleaner Cone 16-0fJ 0.67 5&.3 1.9 80.5 
Zn Roughar Cone 23.56 0.77 39.4 3.1 82.7 
Zn Flot'n Tall 63.49 0.36 0.67 4.0 3.6 

236 5 Pb Cleaner Cone 8.72 60.2 8.79 87.2 7.0 
Pb 1st 01 Cone 13.93 40.3 11.90 9:l.2 16.2 

Zn Cleaner Cone: 14.45 0.54 57.70 1.3 75.7 
Zn Rougher Oono 24.07 0 .72 37.20 2.8 81.2 

Zn Flot'n Tail 62.00 0.39 0.66 4.0 3.6 
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locked cycle teste were run to examine type of flow& heel. The rlisults wera reasonably 
good (Table 10). In thie testwork H was indicated that the recirculation of intermediate products 

adversely affected metallurgical result&. 

TABLC HO. 1_0 i 
Effed of Type of Ebwsheet go pb-Zn Mota!lurglga! Besubo • Qyclo Tt!sts 

Test FIOWI5h,ot Comp. Product 
No. No. No. 

207 1 1 Pb Cloanor Cone 
Zn Cleaner Cone 
zn Florn Tall 

Head (Calc) 

217 2 , Pb Cleaner Cone 1 P 
Zn Cleaner Cone ,,. 
Zn Flot'n Tall 

Head (Calc) 
I •. 

230 3 a• Pb Cleaner Cone I Zn Cleaner Cone 
' Zn Flot'n Tail 

I 
Head (calc) 

2$7 3 2 Pb Gleaner Cone 
zn Cleaner Cone 
Zn Flot'n Tall 

Head (Celc) 

2o40 3 2 Pb Cleaner Cone 
Zn Cleaner Cone 

'f'i'-
.Zn FlOt'nTail 

Heaa (Gale) 

*calCulated Dy Noranda procedure 

1.3. TtoJWork 19n to 1978 • Pilot plant 

Wolght Assays% 
% f'lb Zn 

4.77 66.7 4.56 
9.16 O�SIS 57.40 

SG.05 0.95 1.43 

100.00 4.06 6.71 

r6" 62.2 5.67 � 6.12 
� 8.Q1 0.40 59.70 

64.97 0.40 1.49 

100.00 4.18 8.93 

5.82 62.5 6.i6 
13.75 0.39 57.80 
80.43 1.02 1.25 

100.00 4.51 9.31 

9.12 59.7 7.4? 
14.31 0.56 55.7 
76.57 0.41 u. ?tl 

100.00 5.84 9.25 
.... ... 

Q.06 59.1 7.24 
14.4Q 0.46 56.6 
75.87 0.44 0.57 

100.00 5.66 9.53 

% Dis1'n 
Pb Zn 

78.f 3.Z 
1.3 16.5 

20.3 18.3 

100.0 100.0 

91.0 5.0 
0.9 76.7 
6.1 16.3 

100.0 100.0 

80.6 3.9 
1.2 85.4 

18.2 10.7 

100.0 100.0 
-

93.3 7.4 
1.4 86.2 
5.3 6.-4 

100.0 100.0 

91.4 5.9 
1.2 86.0 
5.7 4.5 

100.0 100.0 

Pilot plant was partormed on a composite of 12 different samples (Table No. 11}. 
Pilot plant was carried out using much coarser primary grind and regrinding than that used 

' In the labOratory testwork. 
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Sample Weight Assays� 
No. OJ .. Ag 

Pb Zn Fe s oz/t 

K76·1 5.0 6.95 10.30 26.8 35.5 3.1 1 
K60·1 10.0 S.18 9.38 19.3 25. 1 2.34 
K68·1 10.0 5.42 1, .;3 31.3 36.9 2.59 
J76·1 16.0 6.38 8.B1 26.5 35.9 2.55 

B·5 10.0 8.96 Hi.o 22.6 34.9 4.40 
C-4 10.0 4.20 8.26 15.5 21.2 1.93 

FV-4 5.0 6.66 16.8 18.1 27.9 3.34 

D··4 5.0 4.10 8.44 6.08 11.6 2.04 
H-4 10.0 3.78 8.:20 14.4 17.0 1.B9 
G-4 10.0 1..49 3.40 5.56 6.81 0.68 

FQ-4 s.o 7.81 14.1 17.8 26.9 3.60 
A·2 5.0 9.23 6.15 23.7 29.2 3.01 

Total (Calc) 100.0 5.70 9.81 20.$ 26.4 25.2 

Assays� . 6.06 10.1 20.5 27.0 2.85 

"direct assays 

This was done on the requesl or Noranda metallurgists. The ree;ults obtaiMd In the pilOt 
plant wera satisfactory, but not as goOd as those obtained In the laboratory. Pilot plant rasutts arl!! 
shown In Table No. 12, singlo shift and Table 13, continuous opsratiOI"'. 

TABLE NO. 12 : Metallurgical Rtsyns .. Single Shift 

Test Product Weight Assa,s% % Distribution 
No. Ofo Pb Zn Pb Zn 

PP32 Pb Gleaner cone 6.97 65.40 9.45 78.1 6.6 
zn Cleaner Gone 14.t;i5 2.16 54.50 5.4 79.8 
Zn Combined Tail 78.38 1.23 1.73 1 "·5 1�.6 

Flo!'n Feed {Calo) 100.00 5.80 10.00 100.0 100.0 
·-

f'P41 Pb CleaMr Co no 7.07 62.70 10.40 77.2 7.3 

Zn Cl9aner Cone 13.78 2.:3? 57..40 1).7 7r.1.6 

Zn Combined Tall 79.15 1.24 1.65 16.8 12.4 

Flot'n Feed (Calc) 100.00 5.74 9.95 100.0 100.0 
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TABLE NO. 13 ; Matal!yralcal BuuJts • Contlnugys Bun 

Test Test Weight Assavs% % Distribution 
No. Period Produot % Pb Zn Pb Zn 

hours 

PP42 16 PbCI Colle 7.18 60.90 10.8 75.8 7.7 
ZnCIConc 16.56 2.65 45.4 7.6 79.9 
ZnCombTall 76.16 1.Z7 1.65 16.6 12.4 

Flot'n Feed (Calc) 100.00 5.74 9.55 100.0 100.0 

PP43 24 PbCI Cono 7.30 G0.7 10.9 75.9 8.0 

ZnCIConc 14.50 2.64 52., 6.6 75.5 
ZnCOmbTaH 78.20 1.30 2.11 17.5 16.5 

Florn Feed (Calc) 100.00 5.78 10.10 100.0 100.0 

Note that the pilot plant ore assayed 0.1 % oxlda lead. 

1 .4. T8S1WQfk 1979 
Pilot plant laboratory testwork was perform ad (ln individual or9 samples lor the purpose of 

metallurgloal mapping. Ths r&sults obtail'lod wA-J'Oi �:dl�fa.etory. 

2. tootwcrk on yongouta Ott 
2.1. laboratory Itltwork 

All laboratory testwork on Vangorda was done bY Noranda Research and Dowa Mining, 
Japan. Lakefield does not have any record on l'lana regare11ng such testwork. 

2.2. puot plant rutwork 
Pilot plant tastwork was done on samples C·1 and C-2. Tests wers cafriQd out by Noranda 

and Kerr Addison metallurgists. Only 12 pilot plant tests were performed. The pilot plant in fact 
was a ootnplate failure and no reasonable metallurgy was establ!ahed. 

3, List of Bapons 
TaDie No. 14 shows a liSt Of repons conducted on Grum am;! Fam ores. E:ach LR 

referanoa consists of 2 to 7 volumes ot repOrts. 
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T.ABLI NO. 14: LIST OF REPORTS . 
DONE ON 

GRUM. VANGORDA & FARO ORE PEPOSITS 

J:OMPANX TITLE 

Norenda Mines 
(Grum, Faro Yukon • R. Coleman) 

Kerr Addison 
(Orunt, Faro Yukon • R. Roswell) 

Kerr Addison 
(Grum,Faro Yukon · R. Roswell) 

Noranda Mines 
(Orum Yukon - R.. Coleman) 

Cyprus Anvil 
(Yukon - R.. Fergus:on) 

Kerr Addison 
(Orum, Faro Yukon - Noranda) 

Cypi.'Uil Anvil 
(Yukon) 

Kerr Addbon 
(Orum, Pam Yukon) 

Kerr Addison 
(Orum, Faro Yukon) 

Cyprui Anvil 
(Yukon) 

Cyprus Anvil 
(Grurn.. Faro Yukon) 

Cyprus Anvil 
(Grum. Faro Yukon) 

Cyprus Anvil 
(faro Yukon • W. Muir, P. Brown) 

Cyprus Anvil 
(Faro Yukon) 

Curragh Resources 
{Vangorda - D. Schedlng. R. Coleman) 

REPORf ISSlJED 

1976 

1915 

1975 

1978 

1977 

1978 

1979 

1979 

1979 

1981 

1989 

141 10 

LR # 

1868-f 

1869 

1869 

1991 

1992 

2027 

2082 

2084 

1084 

2142 

2176 

2176 

2202 

2366 

3455B 


