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To: Bill Scheding. Curragh Resources
Fraomi fils Johan EBolin, Boliden fineral AB

Subiect: Testwork on the Grum ore performed up to 1982

Summary

£ short summary has been done based on same of the veports on the Grum
or=2 up to 198BZ2.

Eood results were reported in 1977 by Noranda based on pilot plant tests

cerformed on material from an adit, &2 X Pb at 80 X recovery and S&6 % En
zt B4 ¥ recovery. )

Howsver, Lakefield performed more lab ests in 1979 with good 1lead
recovery., but somewhat lower lead corade. The =zinc grade -was
considerablyY lower. Iin the tests performed by FKamloops in 198Z. the
results for the most important orz types (44, 4BCD) were poor.

h=2 reagent consumption has been similar to what has been wused in the

testing on Yangorda ore and fairly good results can be expected on some
of the ore from Grum. The recovervy of gold has been poor. !

& similar study as has been planned for VYangorda should be done on Grum.
In particular 44 ore coming from different parts of the deposit should
be te==ted. '

Fecommendations tha have been giwven in the VYangorda report are also

valid for the Grum ore.

Nil=s Johan Bolin
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Testwork on the Grum ore performed up to 1982

Introduction

na wvisit to Faro I i J Bolin. B
ive my opinion on previous work t

den Mineral ABY was a

L
i Pl
eposit up to 1982.

oii
hat has besn done on

The2 available information comprised Dnlv a few reports of all that is
d, see fAppendix  A. However the most important reports were

This report consists of data that are wva

l1id for future work and some
conclusions have been drawn from the results

C}l‘y”Eﬂ in the l'":’pDI‘"C_...

Samples for testing

Assavs on samples that have been tested in the reports are given in
Apoendix C.

A list of samples used in kKamloops final tests are giwven in Appendix
B.

Head assays on the same samples are also given in 8ppendix B. The
grade of Pb. Zn and Ag in ore types 4DC and 4A are low. but the grade
of Au is fairly high in type 4R (1.4 g/ti. Tvpe 4E has a high grade
of Au (1.7, 2.1, 1.9 g/t respectively?.

Grinding

ke grinding reguirements for SGrum ore seem to be similar to those
or Vangorda ore. An estimate would be 20 +-5X —-74 microns in the
sb. & Comparision between lab grinding and plqnt grinding should be
ade for Faro to be able to make adiustments for the different slope
cf the particle size distributions in the lab and in the plant.
Flotation
Test data 1s given in Appendix C and results in appendix D. Fine
grinding is as essential for the Grum ore as it is for Vangorda ore.
Lakefield got gond resulits at a grind of ?1-93 % —74 microns in tests
made in 1979. Different results have been achieved at different
times. In Table 1 a summary is glven.
p
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Table 1

Summary of different results on the Grum ore:

Lead flotation Zinc flotation
Grade Recovery Grade Recovery

Moranda forecast &2 80 56 84

a fields resulis

i adiusted to

grade?
o

fakefield 1279 52-62 75-87 4753 6521
amloops 1982 25-55 77—-87 =8-58 72-80

Tests made by Lakefield in 1977 were performed at pilot plant scale and
the test material came from an adit.

The worst results in all Eamloops tests came from samples of 4BCD and 45
which comprise a substantial part of the ore body ( see Table

2).
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Table 2

Felative abundance of ore types based on Section &4 of the Grum deposit.

Ty,

{Taken from G-4, page 32}

Ore tvpe Percent of total
= iz
= 16
ng 29
a8 41
The conditions have varied as follows!:
In lesad flotation
MaZCOZ= 1.4 - 5.1 kagst
oH F.1.—- 10.2
Zn504 £ - 1.0 kgrft
NaCp 2.15- 6.8 kg/t
In zing flotation
C=2(0H} 2 0.9 - 3.5 kaft
oH 10.7 - 11.5
usSo4 0.F — 1.25 ka/t
The highest additions have been made by kKamloops and Lakefield (137%2).
fieration effects have been tested by Kamloops. otherwise little else has

been tried besides resagent levels and differsnt grinds.

MalFX has been used most freguently as a collector both in the l=2ad and
zinc flotation. Dithiophosphates have also been used in lead flotation
and Z-200 has been used in zinc fiotation.

&5 frother, MIBC has been use both 1in 1lead and =zinc Fflotation.
Dowfroth 1012 has also besn used in the zinc flotation. Eamloops does
not state what frother they have used, if anvy.
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METALLURGICAL REPORTS ON GRUM ORES

AppeEnDIX A:l

INDEX
FILE COMPANY TITLE DATE
X<i§§i:> ~KiR.A.L. " Preliminary Grind Effects Dec 1979
KMO014 Study-Grum Pilot Plant
Composite
¥ 622) K.R.A.L. Aeration Effects in Laboratory May 1980 °
* KMO20 Grinding-Grum Ore Composite
Sample
_—
® 7/ G-é:> K.R.A.L Cyprus Anvil Mining Feb 1982
o — KM045 Corporation Preliminary
Testwork-Grum Deposit
¥/ G-4 K.R.A.L. Metallurgical Response of May 1982
KM060 Grum Ore-Grum Deposit-Vangorda
Plateau
G-5 NORANDA Geological and Mineralogical Mar 1977
Report Investigation of the Metallurgy
of The Grum Orebody, Yukon
Territory
G-6 MATTAGAMI Current Status of Beneficiation Apr 1976
Testwork on Vangorda Grum Ores
G-7 MATTAGAMI Flotation Process for Ores from Sept 1976
The Grum Deposit ’
G-8 LAKEFIELD An Investigation of The Recovery Oct 1975
1869-PR1 of Lead and Zinc From a Grum
Sample
G-9 LAKEFIELD An Investigation of The Recovery Dec 1975
1869-PR2 of Lead and Zinc From a Grum
Deposit Sample :
(SEE G-30)
G-10 LAKEFIELD Microscopic Examination of Grum Mar 1976
1868-PR2 Project Pilot Plant Samples
G-11  LAKEFIELD An Investigation of the Recovery Apr 1976
1868-PR3 of Lead and Zinc From a Grum
Deposit Sample PPA
G-12  LAKEFIELD An Investigation of the Recovery May 1976
1868-PR4 of Lead and Zinc From a Grum
Deposit sample PPB
¥, F—Z& lakc ,"f/‘/ 7:(5 récovery o/ Lead a.ncj Dee /19379

24"\4 ‘/f&M C{MM
Anel Jam/o/e;-

cad (y;ﬁ"ﬁk!



G-13

G-14

G-15

G-16

G-17

G-18

G-19

G-20

G-21

G-22

G-23

G-24

G-25

G-26

LAKEFIELD
1868B-PR5

LAKEFIELD
1868-PR6

LAKEFIELD
1991-PR7

LAKEFIELD
1991-PR8

LAKEFIELD
1991-PR9

LAKEFIELD
2027-PR10

LAKEFIELD
2027-PR11
Vol. 1

LAKEFIELD
2027-PR11
Vol 4

DOVWA
Report

C.A.M.C.

"Report

C.A.M.C.
Report

BURTON
Report

C.A.MIC.
Memo

MICHAELSON
Letter

An Investigation
of Lead and Zinc

of The Recovery
From a Grum

Deposit Sample PPC

An Investigation
of Lead and Zinc
Deposit Samples

An Investigation

of Lead and Zinc
Deposit Samples

An Investigation
of Lead and Zinc
Deposit Samples

_An Investigation
of Lead and Zinc

Deposit Samples

of The Recovery
From Grum

of The Recovery

From Grum

of The Recovery
From Grum

<

of The Recovery
From Grum

A Laboratory Investigation of
The Recovery of Lead and Zinc
on Grum Deposit Pilot Plant
Samples

A Pilot Plant Investigation of
The Recovery of Lead and Zinc
From Grum Deposit Samples

A Pilot Plant Investigation of
The Recovery of Lead and Zinc
From Grum Deposit Samples

Flotation Test of Grum Ore For
Kerr Addison Mines Limited

" The Grum Project

Evaluation of Grum

A Review of Some Aspects of
Treatment of Faro and Grum Ores
Flotation Testwork to Investi-
gate Compatabiliity of Anvil

and Grum Ores

Faro Concentrator Expansion

APPENDIX A:2 
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G-27

G-28

G-29

G-30

ClA.MlC.
Data

CURRAGH
Telefax

NORANDA

LAKEFIELD
1868-PRI

Zﬁéé/&é/‘{

Cyprus Anvil Mining
Corporation Ownership,
Assets, etc.

Mercury Content Vangorda & Grum
Lead Concentrates

Pilot Plant Testing of Grum Ores
A Pilot Plant Investigation of

The Recovery of Lead and Zinc
From Grum Deposit Samples

(arur zze.m_lin} Lata
(/Df/o#/a/q,.\-é Ze:tz.‘n?)

J‘kh—\?p/e'} avalable 71&'" £h IECMJ)'

AppenDIX A:3
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1983

1987

1977
1976
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GRUM

combined

45 15% combined
AE L6 combined

+or

4F 6—10% combined

4F 107 combined

40

4h

final testing

rill hole

BO-AZ0F
—AZ05
-AZ08
-AZ10

BO-AZ203
—/205
/208
8210

BO—-AZ035
—A204
—AR205
/209
8211
-A212

—R213

BO-AZ0T
-AZ0S
-AZ09
-AZi1
-Az12

—ARZL3E

B0O-AZ05
-A209
-AZ11
-AZ13

BO-AZ00
—AZ02

—A208

80-AZ00
~AZG2
-AZ03
—-AZ04

—A2Z205

Ve
ireport ian —83Zi
Sample number
S421-=
S624, S626
5808
S6%4, S698
o424, 5501, 5504-5
SE23
SB0%-10
94695, S701-2
So06
S608, S611
S622,. Sb6b6b6, S671, SE74-5
SP25-26, S700. ST70X
S73%. S7923
o889-21, S5B824
o?11
SS40-41, S543-45
S667, S672
o629
S7e2
o822-93, SB9S
SR04
SE23-24, Sb626
S?17-18. S704
S7=
5898-99, S202-3
2075-9. 2084-6 A
- o=
S466-7
o826
2 15")_ A
S4%6, S43%9, 5448, S450-1
So02, SP38-40
SoSPF-5601
S644—-47

{ ApPENDIX B:1



TABLE' I - 6

EN
Head Assays of Ore Type Composites
Ore || Grade Assi'éys %
Type || Group || Au* Ag* Cu Pb | zn Fe Po Mn . As | Sb | Hg*
£15% || 1.2 82 | 0.15 | 4.6 | 7.3 |18.9 |0.88 | 0.06 | 0.08 | 0.04 | 53
G | . :
>15% || 1.2 97 | 0.12 | 5.9 | 9.7 [ 20.9 [1.14 | 0.07| 0.12 | 0.05 | 91
Z6% | 1.7 35 | 0.30°) 1.6 | 2.8 | 39.6 |2.02 | 0.13| 0.20| 0.04| 25
E || 6-10% || 2.1 50 | 0.26 | 2.9 | 3.8 [-37.5 |4.68 | 0.30 | 0.24 | 0.04 | 34
>10% || 1.9 | 84 |0.18 | 5.2 | 6.4 |35.3 |3.63 | 0.09| 0.15 | 0.05 | 46
| 1 . |
bC || < 4%l .75 | 24 |0.30 | 1.3 | 1.8 |28.5 |8.7 0.51 | 0.19 | 0.02 | 37
| | |
A g 4% 1.4 | 27 |o0.08 | 14| 2.4 |12.5 2.2 | 0.06 | 0.18 |.0.02 | 26

7:g X1aNIddy



Apgandiy £

GRUM  data for labtesting

it jmmm-- ’ jmmmmmm- -- e i -
ireport I Date ! Grind -iLead-flotation kg 7 ton { Iinc-flotation kg / ton { Sample, st ¢
- ~==1 j=m——-- i i -1 -—=-i - ----i- i j---- i- e R
i i i Ma20B3 1 pH { HaCH 1 InS04 | Collec.-froth. i CafgH)2 | pH i Cug0d | Collec.~froth. H

¥ I I ! 1 ! ! 1 ¥ | | | i

1 1 i 1 b 1 1 i 1 1 1 1 ]

iCvorus Anvil ifan 1977 D kBO= 1S wp i 2,5 1 10 1 0.15 1 0.45  § R-242, 404, HIBC i 0.9 1109 b 0,43 ) I-11, 200, Dow 1012 & D1

H MJan 1977 1 kBO= 110 wem § 2.5 1 9.8 1015 1 0.45 1 R-242, 304 ] 0.9 1107 1 045 1 2-1L, 200 | E-t -

{ tdan 1977 1 kBO= W um i 2.3 1 9.1 {0,150 ) 0.45 ) R-242, 404 i 0.9 1 1.9 1 045 1 I-11, 200 i F-1

; 1dan 1977 | kBO= 180 um |} 2.3} 10,4 V0015 1 0.45 ) R-242, 404, HIRC : 0.9 1 10.% "4 0,32 4 I-iL I i B-1

i idan 1977 1 kBO= 100 um 2.5 1 9.6 1015 10,43 | R-242, 404, HIBC i 0.9 P W7 045 ] Z-11, 200, Dow 1012 1§ H-1

H i i ! i } i ; . H ; i i

iHoranda iDec 12477 Y 9% -T4um L4 N T { t R-343, MIBC i 1.1 oo 0% 1T 260,R35T, Dow 250

i ; V7L -8 um 2.3 H i ; i H : i i

! i i : i ; ; ! : i ; i : i

itakefield  ifue 23/79 1 93 -74um 1 S ] 10,45 § i 1-11, R-242, HIRC i It t o} I-11, 200, MIBC PE

; i PN -8 um d N i | : i ! i H-748, 1902 !

| | i i i i d H i i i : i

i thug 23/79 1920 -7dum 1 4.1 b9 10,45 1 ! 1-11, R-242, NIBC i RO § P I {8 I-11, 209, HIBG |

: i | A% =38 um i i d : i i i i i 1-748 o

| ! i ] ! i 1 i i ] P { i

! hug 2379 191 -Mum 0 5.1 9.3 v 043 b i 1-11, R-242, WIBC i .z 10,8 b LZE 0 I-11, 200, HIBE 1B

i i | &8 38 ua i { P i o 1 i P i H-748 i

i i o : ; ' g i i d b : H

iKamioops ifay 3/82 1 kBO=Z&mwm ¢ 1 2.5 1 9.9 & 0.3 i P11 : 1 N S PSR A &5 § i 48

i itiay 3/82 1 kBO=34um # | TS T S T 1 41 I iy -1 i { ! poon2 i I-n | 4E

| iay 3/82 1 kBO=3%wm % I+ 9.8 v 07 P11 ; 1 Vs b 0T I-ln i A0e

i ‘Hay 3762 ¢ kBO=3Bum ¥ ¢ 3 1 10.2 1 0B ) b1 i 1 NS - N 1 R A A b i 4h

| i : ] i H i i i i i g i

Jmmmmmmmmm e ' -1 H --- ' ---=1 jmmmmmmommmmmm oo oo 1= == - R jommmmmm e
; R-343 NaIF¥ ‘ ff 25 Bifrasvldithiophosphate

i # with cyclosizer -9 PIPX ‘ LAY Bf 23 + secomdary collector

i I-11 HalP} . Af 139 Thiozarbanilid

i Dow 230 - Pelypropvleneslycolmethvlether ff 242 fmmoniugsalt of 3

i MIBL Hethylisobutylcarbinol Af 403 fiizture of Disechutyldithophosphate and
' Froth &3 Polypropvlenealycol : mercaptobenzothiazol

i I-200 Isopropyiethylthionocarbamate 1902 7

! fi~748 7




( - "~ AppeNDIX D

BRUM metallurgical balances
Companv Date Head grade Fb—concentrate , Zn—concentrate
Fh in 5 Cu Au fAg Grade Rec overy Grade Recovery
Pb Zn Pb ZIn Au Ag Pb In Fb in Sample description
Cyprus 7 dan —-77 5.0%  9.90 0.21 ‘ 3= 71 : =5 76 D-1
Anwvil ? dan —-77 6.592 11.40 Q.07 35 : =) ‘ 4 72 E-1
7 Jan —-77 £.61 13,10 0.08 ‘ C 40 78 i o4 81 F=1
? Jan —~77 .73 4,30 0.09 21 62 ‘ i2 b 5-1
7 Jan =77 S5.46 2.40 .11 =6 = ’ 4 70 H—1
Moranda #¥ Dec 12/77 5.80 14.00 0.20 B4 62 10 77 I F2 O3 Sh 81 Composite
forecast
Corrected ¥% Dec 12/77 4.00 8.00 0.80 62 &2 8 B8O =72 02 S6 84 pred. aver. ore
aver. ore
Lakefield *# fug 23/7%9 4.98 2.13 4 0.14 60 8 81 b 1 92 1 =9 Composite
EEE &0 8 87 6. i =2 2 21 Composite
* ' S5 10 84 2 1 53 4 o& F—composite
X ' . 53 10 86 | 9 1 53 = 84  k-composite
* ’ 56 i3 74 | 9 1 =22 z 55 J—=ample
EEE : o6 i 82 (10 1 92 3 84 d-sample
® o3 16 66 112 2 47 i ¥ E-samplse
*¥¥ o3 16 74 = 2 47 4 18] B-sample
Kamloop e May 13/8B2 5.25 B.&7 .14 1.20 T0O =5 12 87 112 33 68 1 S8 = 8¢ #4558 —-81 drilling
EEX .20 5.83 0.25 1.90 56 432 &6 80 1 8 27 640 2 S0 4 &9 ¥4E% -81 drilling
¥R i.16 1.67 0,30 ©0.735 24 26 = 8= 2 66 S i =8 2 77 #4DC*¥ —8B1 drilling
E 1.45 2.1i5% 0,08 1.40 27 25 577 | 711 537 1 =1 = 73 *4f=* -81 drilling
3 labre=sults :
2% predicted from pilot plant tests

#¥¥ predicted from labtests




