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PRELIMINARY SUMMARY REPORT

As p-it: i f fed i ;-- the Priv.-. iJf-i-i*. *s letter of the 1999 Roxnark Mines 
L i iiiit'2-.l * Annual ftapov t * r.&.iiaark has. secured the right to evaluate 
bfvsars 1; .;oli! tai* ings rf* -posits in the Geraldton Beardmore Camp. 
Gf the 3 , GOO , rtt-o Tt-iis m.lar .isfjrcjement , preliminary testing has 
 afHu-jii t! ; ^t B U'lurouijh s.- -/.tl'.! .j t i on is warranted and that the 
deposi t-s could contain tap to 135, OOO ounces of gold for an 
average-, grade of plus o. minu.3 . O45 ounces per ton. Assuming a 
W5X ret. -i very and reprocessing costs in the order of *8. OO per ton 
on a s-ialtj of plus 10OG tons per day this project could generate 
thy much needed exploration and development funds needed to 
develop the recent discoveries in the camp specifically Rowmark's 

c i Zone, the Har-lrocli Discovery Zone , etc. - It is also 
that capital costs required would be a fraction of the 

cost required to implement i conventional mine, mill scenario 
pc^3:L;l:v H3 -3OK ~ and that this equipment could later be 

to handle sni^.e- run ore.

e threo prr-pert ii*-.3 :*f p ;- iifi*a interest

A) * E^ti.-.uTield - Toiiibill t- s. bh a CORIIRO;-! lailings pond
n) . Little Long Lac p repi..- -' -' c f Algovnu Steel.
C). Tt,chota Nipigon.

All pi optfrtiss ara Irs lis- Dear d mo r t? Geraldtc.n Mining Division iii 
the- District of- Thunder- Bay.

i

A) Bank field-Tomb i i l
Located on the North side uf Trans Canada Highway #ll-8.25Km 
McJtit of the turn off to Geraldton in the Western half of 
Err i rig t o rt Twp .

Long Lac
Louatc-d on either side? of llwy 5E;4 approximately 3 Km. north 
of Mwy 21 soi.tb!i c. f bite bridge that enters the town of
Gerald ton in Erringtou -snd Ashmore Tups.

C) Tasl-.jta
Thti Mine l^ located Nor th west of Onamen Lake and south of 
Ob-a^hkegan Township, bat ween Onamen Lake and Onamen River.. 
1 1 is accessible vi. -i the Camp 4O Road .north to the Con Lake 
R-.cid, Prcce-ed north-east; from the Con Lake intersection on 
the? Mine Road for approximately 8 miles to the mine site.

-c.



^ k-rifa2ci--Tt.-H.bl 1 1 Cl 
n Patented ("filling C l 
VE 10513 
TB 11O2O1

3* '.l t tlc Long L -ac
3 Patented Mining Claims
T3 10887
TB IGLSl
T3 10R&O
TT*
TB . l
TP 10563
TB 10886
TB !056fe 

C) T.j.ghot.9 Nlsiaon
2 Patented Mining CI A lair

A) T.;-~ u *i:kfi-3ld ToabilZ p.-ojact is subject to a E5X NPI in favor 
L. f Bar.lfii'ld and Tootbill W

Thir Little Long Lac p -.c-isct is subject to a SB M.S.R. to Lac 
iwi^s and ^nr.ual p^yn^nts of approximately S^O,OOO to Algoma 

s p-: -a-.-: 1 live~ pv^iluction decision.

 - tci Nipitjor* f.rojec* is subject to a V& NSR and an

".E"- Mal&iAf Can-sul S. i -.-j Gsolo^i .its Limited entered into 
 ^ii'se:iit:--.ts or- the above properties for Roxfuark Mines Limited. 
Re- .viar"- J id t hi? initial we r k involving research sampling and 
preliminary metallurgical ivov S: irivolving *15,OOO in 1989 :.id 
ea~ly l'?73 - Roxmark has agreed to give their subsidiary company 
Be-auro:: Mines Limited (at present a private corporation) a cha ~t- 
tc- sarr. 2 SSK interest in the tailings project for doing a proper 
evaluation, metallurgical testing, feasibility study, and a 
further S5X interest for funding through to production.

7. Current Status

A). Bar&field TombiLl - Initial sampling with a Sonic Soil Sample 
a 6O holes drilled indicated appreciable tonnage 9 .051 Oz. per 
Ton. with isolated tonnage of high grade.

B) Little Long Lac - Investigation of production history 
indicates excessives losses in the mill with two periods oF 
tailings retreatment. Initial sampling favorable - 1,78O,OOO Ton 
potential.

C). Tashota Nipigon   Report on sampling and metallurgy from 
Lakefield Research done by Lynx - Canada in 1978 indicates 
reserves of 5O y OOO tons of .088 Oz Gold per ton with indicated 
recoveries of 7G.4X
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8. Recommended Work Project

A program involving the axpenditure of *2OO,OOO.OO is warranted. 
Grids will be established on all properties. The Tashota will be 
drilled and sampled on 35 foot centre because of the relatively 
small size of the deposit and high grade nature. The Bankfield 
Tombil! will be drilled and sampled on SO foot centers - Little 
Long Lac will be drilled and sampled on 1OO foot centers with 
later definition at 5O feet. This should involve 1O,OCO to 
iljOOO feet of drilling and approximately S4OO .assays   Sample 
results and locations will be plotted and grade contour lines 
established to locate economic reserves. The grid, drilling and 
sampling, will cost *1OO,OOO.OO - Sample composites of reject 
samples will assembled and sent to Lafcefield Research for 
fsietallurgical studies on the three representative bulk sample.

The metallurgical work should cost *4O,OOO   If this stage gives 
favourable results, it will be followed with a *5O,OOO 
environmental study and then a feasibility study.

9. The project began in August of 199O

10. The project will take nine months to complete or HOO days.

11. work Completed

The proposed program was carried out at a cost of 
Grids were establish on each property and the drilling was done 
with a Sonic Soil Sampling machine   "BQ" Rods were used to drill 
down through the tailings and into organic material. Samples 

taken at each five foot section.

A total of 11,OOO feet were drilled and 2,621 samples taken. The 
assay results ware plotted on assay plans. These results were 
then contoured to show areas averaging .03 ounces of gold per ton 
and better. Once these areas were known the sample rejects 
representing these areas were made into composites for each 
deposit and prepared for bulk metallurgical Mork at Lakefield. 
Supplementary bulk samples were taken with the use of a back hoe 
which cut five trenches on each bf the Bankfield and the Little 
Long Lac deposits. The trenches were SO feet"long, the ,-depth of 
the tailings and a two ton sample representative sample compiled 
from each deposit. There was sufficient material for testing on. 
the Tashcta property as each hole was double drilled.

All composites properly identified were shipped to Lakefield 
research and arrived December 27th, 199O.

Metallurgical . work began in early January with preliminary 
investigations on gravity, flotation, bottle cyanide tests, 3O 
elements scans etc. After a review of initial results a decision 
was made to do heap leach column tests on all three ores and to 
do a combination of gravity (Falcon concentrator) and column 
flotation in a continues circuit on the Bankfield and Little Long 
Lac material'. These tests have been paid for but are still in 
progress.



c
When the results r.&ve as-eri compiled a complete report Mill be 
p reseat ad to trie Ministry. This Mill be accomplished by Karch S5 
or earlier. Vie have included a copy o^ the preliminary

wc-rfc done and underlay, as veil as dssa,)- plans cf
prc-perties.

11. Cc.Tpleticn date is Fetruary 15, I 

IS. Reports Available g

A^ *r;:-:taric Geological Survey" 
2psn file Report 563O - l 956 
Vcluae I - Pg. 37 thru 9fc 
Pg. 3S9 Thru 33B

Vol^ne II - Pg. SBE thru 584 
Pg. 571 i tea 8 Econeatic Featur

B^ " fi-' I nvestigation of the Recovery cf Gold"
F.-c-^ Tailings eaaple submitted by Tashota-Nipigon Mines Ltd. 
Frcaress Report No. l

Project No. L. R. Sl^O - Lakefield Research.

1.3. Frelisinary Bet a l lurgicai Reports.

14. Assay ?!aps with preliainary reserves-.

Respez

David Malo-jf 
Seneral Manager and' 
Roxaark Hires Lisited 
Beauro. *fi.ies



RESEARCH ————
A DIVISION OF FALCONBRIDGE LIMITED

February 6,1991 

Mr.D.Malouf

Suite 801
SO Richmond Street West
Toronto, Ontario
M5H2A4

DearNfcMalonf:

Re: LR4095 - Summary Letter No. l
TJtm Rgcvgr f Gold fmm Low Orade Tailin

Please find endosed a summary of all testwork completed to date on the Bankfield,
-tir i^**g L

The tesrwork performed thus fer includes head assay analyses, gravity concentration.

(i) Head Assay Analyses

Representative head samples wexe cm from each individual tailing sample and assayed for 
AutFeandSGotal). The results arc summarized as foUows:

Tabte No. l

Bankfield Bankfield-2 Tashota Lime Long Lac

Au, g* 2.90 1^9 3.03 1.60

Fe.% 6.33 6.40 10.1 3.80
S(total)^ 2.28 2.26 2.51 0.19

Size fraction analyses for Au and S(total) were also performed on the same head samples. 
Table 2 tnmnr|flri7ffs these results.

OMiP
185 CONCESSION sTFfcer. POSTAL BAG 4300. lAtctMeue. enrAfne. OAMAOA KM.



fahla l* Shtt Fraetimi Anal*

Meeh Weight Ateayigfta^
Tyler g * Au 8 Au S
66 131.5 12.3 1.75 1.59 5.7 8.3

200 3064 28.7 2.69 0.83 20.4 10.5
400 211.1 193 343 3.04 164 264
-400 417.3 39.1 5.52 3.19 57.0 544

FeecKcafc) 1066.4 100.0 3.79 &2B 100.0 100.0

	AeuyiQftor* DtoMbutfon. X 
Tyler Q it Au 8 Au S 
65 54.4 5.0 6.04 244 104 6.3 

200 388.5 . 354 4.52 1.65 59.6 26.1 
400 2482 22.6 1.65 2.45 132 244 
•400 4052 374 140 249 194 424 

109B4 100.0 243 244 100-0 100.0

	Weight Aeeeyigfto^ Dteributton, S 
Tyter g S Au 8 Au 8 
65 27.6 24 3.45 0.19 6J 3.1 
200 374.4 354 1.13 0.07 264 154 
400 245.0 23.4 1.26 0.21 214 30.2 
•400 3974 38.1 1.62 0.22 434 61.4 

FeecKttfc) 10444 100.0 141 0.16 100.0 100.0

	Aee•ye.g/lor% Wetttmtion. S 
g * Au S Au S 

65 34 0.7 1.73 1.54 1.0 04 
200 1304 244 1.02 049 194 44 
400 142.2 284 149 &19 30.1 274 
•400 257.7 482 143 242 49.7 67.1 

FeeoXcefc) 5342 100.0 1.29 2.10 100.0 100.0



A 24 element ICP scan was also conducted and these results are summarized in Table 3.

Table 3* Sfcfe Fraction Anafa

AS.% 1-39 0.004 0.12 045
Ba.% 0.04 0.02 0.05 0.04
Be, S 40.0001 404001 0.0001 0.0001
Ca.% 3.25 2.73 234 2SJ
Cd.% 40.003 40401 40.0005 0.0007
Co.% 0.003 0.007 0403 0.003
Cr.% 0.01 0.009 0.004 0.01
Cu.% 0.008 0.03 0.008 0.008
Fe.% 049 9.57 4.04 327
Mg.% 1.34 - 2.12 1^7 1.48
Mn.% 0.05 0.08 0.08 0.08
MO.% ^.01 40.008 -cO.01 40.01
Nt.% 3^4 121 1.71 334
Ni.% 0.008 0.008 0.008 0.006
P.% 0.04 0.03 0,05 0.04
Pb.% -cO.02 40.01 40.02 40.01
S.% 228 2.15 022 2,01
Sb.% 0401 40.001 0.008 0.001
Se.% 40.005 40.005 40.005 40.0005
Sn.% 40.002 40.002 40.002 40.002
Te.% 40.001 40.001 40401 40.001
Th.% 0.001 0.003 40.001 40.001
U.% 40.001 40.001 40.001 40.001
Zh.% 0.005 0.01 0.009 0407

(H) Gravity Concentration

A series of tests were conducted to investigate die recovery of gold by gravity 
concentration. 2 kg charges were passed over an 1/8 Wilfley shaking table with the table 
concentrate being upgraded on a Mozley separator. The results are snmmarized in Table 4.



Table No. 4; Smnmarv of Gravfev Concentration

Test
f

Sameta Product Wright Assay 
Au

B\4jbvS^aaf ^^MriUhMozray vono 
MozleyTal 

•28 meen Tabb Cone 
TablaCono(calc)
TabfoTal ^^

0.1 
2.7! 
1.1 
94

141
5.44I 
1.61 
8.70

BankftaU MoztoyConc 
MozlayTal 

-26 mssh Table Cone 
TablaCono(eate) 
TabteTi

100.0 32
0.1
34
1.7
64

944

297
747
140

Utte Long Lac MeadeyConc 
MozleyTal 

  28 mash Tabla Cone 
Tabhi Conefealel  ̂   v^V ^^^^V^^^^VV^^B;

TabtoTai____

0.1 

0.

100.C

116
3.45
1.12
459
1

This type of gravity concentration was not successful since only an average of 16% of the 
gold and 3Ufc of the sulphur was recovered by the Wilfley table.

Fordier gravity concentration tests woe performed using a Falcon concentzator. Table 5 
summarizes these results.

Table 5: Snmmarv of Falcon C

^28maah 
Falcon Cone 
Falcon Tal

28 math 
Falcon Cone 
Falcon Tai



As seen in Table 5. an average of 24* of die gold and 13% of die sulphur was recovered 
hi die Falcon concentrate. The higher recovery of gold over sulphur indicates that free gold 
displaced sulphide bearing minerals during die opendoo of die Falcon concentrator until 
the centrifugal bowl became full (-750 g).

(lil) Direct Cyanidation

l kg charges were yigpaied faun tha gnM tailing sample*

testing. All samples were leached for 120 hours at 5Mb solids using 1.0 g/L NaCN and 
pH 10.5 - 11.0. Aliquots were removed every 24 hours in order to determine die rate of 
extraction of die gold. Hie results are summarized as follows.

Table 6* Summary of Direct Cvanidarinn Remits

ran
t

1

2

3

sampta

Tashota

BankflaU

Uttte Long Lac

nnagamc* 
fa 

NaCN

SJB

0.91

O.S1

xwumpoon 
Ift 

CaO

104

4.10

0.79

24h

68

70

56

Mie 
4flh

78

79

85

oracu 
72h

78

79

55

HI,-*

96h

78

79

55

120h

783

79.0

55.1

nMKJue,gn 
Au

0.69

0.62

0.67

raacHcaic). gn 
Au

3.30

3^4

1.53

Maximum extraction of gold was leached after 48 hours of teaching, 

(iv) Flotation

A series of bench scale flotation tests was conducted to investigate the recovery of gold in to 
a sulphide concentrate. Flotation tests were performed on either "as is" material or lightly 
reground material. The purpose of the light regrind was to polish die surfaces and remove 
any oxidized layers which may have ibnned. Aero 412 and PAX were used as collectors. 
Dowfinxh 250 as die frother, CuSO4 and Na2S as activators. Table 7 summarizes the 
flotation conditions and metallurgical results.



Ten
f

Simple Product

FI Little Long Lao no grind
2000AA350
12001AF25

1000gftNa2S
400gftCuSO4

RoConcl 
Ro Cone 1+2 
Ro Cone 1-3 
Ro Cone 1-4 
RoTeH
Headtealel

F2 noojrfnd

90Q/IR412 
500^ICu8O4 
18 DA

RoConcl 
Ro Cone 1+2 
Ro Cone 1-3
RoTafl
HeacKcate)

F3 Little Long Lao no 
150gftA350
90gAR412

SOOgACu8O4
20oytDF2SO

RoConcl 
RO Cone 1+2 
Ro Cone 1-3 
RoTi

F4
1MO/IA350 
900/IR412

soopyicuso*
F5 UtteL

15001*350
90gftR412

SOOg/lCuSO*
200/JDF2SO

Concl 
Ro Cone 1+2
Ro Cone 1-3

i Concl 
Ro Cone 1*2 
Ro Cone 1-3-ft

As eeen in Rgurc l, die polishing grind helped improve die overall recovery of the gold, 
but with a lower grade of concentrate.

Eftoct of PotoMnQ Qrind
70



Appfnded to *frfc ^""""fiiy arc tfre test iV***!?, Column leaches on Ae Tashota, little Long 
jJa^ ainf BankfieId-2 ate undecway.

ff you have any questions, please do not hesitate to contact us.

Yours truly, 
LAKEPDELD RESEARCH

K.W. Sarbntt
Manager - Mineral Processing

D. Evans
Project Metallurgist

KWS/DErbjs 
Endosmes - 9



DETAILS OF TESTWORK

Test No. Sample Teat Description

1 Tashoca C^anidation
2 Bankfield Cyamdation
3 LittleLongLac Cyamdatioo
FI LitdeLongLac notation
F2 Bankfidd-2 Flotation with no grind
F3 Litde Long Lac Flotation with grind
F4 Bankfidd-2 Flotation with grind
F5 LitdeLongLac FJotaticn with grind



Tnt1 

Purpoaa:

Project 4095 Date: Jan/Ml Operator. KoS

Procedure: The ore was pulped In a 2L hotte and abated on mechanical i
•MaW^M AIM! I81HA WawA aVfc^B^ff ftflrf HlflalrfaBlfliaM^ a^ 44alaWft^Brf4 IttUMlai Bfarf

cyanlo^tlon was carried out In 1x120 hour stage. Pragnenti
ware ramorad at 24.48,72. and 96h. wMi botfM bakig weighed betero

Feed: 1000 g minus 26 mesh Twhota 

Solution Volume: 1000 mL SOSSolW*

SofnCampoaMon: 

pHRong*:

1jQ 

10.5-11.0 Ca(OH)2

fhCN:

24hNttCNC pllon:

72h NoCN ConMimptkm:

32B 0(0: 10.4

1.58 
2M 
253
Z84

120hNaCNCaneumpllon: O2B

Tkno

Houm NaCN|QaiOH)2

5-a
8-24
24-

48-72

0.04

0.43
0.23
0.31

0.86

0^4

Equtvalant 
NfcCN OO
1.00
0.49
0.32
O.O4
O23
0.41
0.22

0.93

0.50
0.26

Qrarnt 
NaCN CaO
0.51
0.68

0.77
0.59
0.78
0.71

Consumed

72- 98 0.44 0.17 0.42 0.13 0.70 O30
08.120 0.32 O31 0.30 0.24 0.68 0.08 0.42

Total 3.92 13.07 3.72 9.93 ase 0.08 3.12

Product

24hPng
48hPrag
72hPrao
oehPrag
120hPrag
120hW0m
RMiduo

mLg

29.5 
25iO 
25.0 
25.0 
2SJO 
1271 
747 

848.5

Assay* 
Au.mgA.Bft

1.49

1.54
1.55
1.57
1.51
0.81
aw

DfcjtAuion.% 
Au

1.4 
1.0 
1.2

59.6
14.1
20.3

EMlmatad
Cxtfadton.%

Au

68
78
78
78

T&3

978.0 3J30 ioao



Tast2

Purposa:

Prooadura:

Project 4005 Data: Jan/BAI 

To evaluate Au sxtraction by dhact cyankJatbn.

OparatonKcS

lhaiwawaapu|pad to a 2Lboiila and agluttsd on mechanical rolls. 
Ifc^aridimawwvaddadandmahnrihadatdMoribad lavaleand 
cyanUattonwMeanlad out fei 1x120 hour stapa. Plragnant tub sampisa 
waia famovad at 24|48t/*^ and 9611, van botHaa Doing waignad bafora 
and aftar camping. Atandofiaal.pubwiMgiafadandwBahad.wih 
al products aubmMad Ibr assay.

Fas* 1000 g minus 28 mash BanldMd

Solution Volume: 1000 ml PulpDerwHy: 60 % Solid.

SornCofflpaanbn: 1.0 g/LNaCN 

pHRanga: 10^11.0 CafOH)2

l Consumption (hgA of cyanldafaad) NaCN:

24hNaCNConamnPtton: 
48hNaCNCofWumplion: 
72h NaCN Consumption: 
9Bh NaCN Consumption: 

120hNaCNComumption:

0.91 CaO: 4.10 

0.60
an
0.78
0.01

Tima

Houn
O- l
1-3
3-5

NaCN
1.05
0.51
034

CajQH)2

0.72
0.90

NaCN
1.00
0.48
0.32

CaO
Grama 

NaCN CaO
1.59 0.52
0.53
0.68 1.00

Consumed
Qranw 

NaCN CaO
0^48
aoo

5-8 0.19 0.14 1.00
8-24 O35 1.00
24-32 0,18 0.14 1.00
32-48 0.88 0.11
48-72 0.12 0124 0.16 0.94 0.06
72- 96 0.06 0.18 056 0.14 1.00
96"120 0123 0.87 0.06 0.13

Total 2.08 5.08 1.98 3.86 0.87 0.08 0.85

MatalufglcalBatanca 

Product

24hPng
48hPia0
72hPng
96hPrag
120hPrag
l20nWash

mLg

53.1 
25.0 
2SLO 
25.0 
25.0 
1085 
750 

928.1

Assay* Dtofcutlon.% 
Au,mgA,gVI Au Exlraellon.%

Au

1.73
1.80
1.79
1.77
1.72
1.65
0.73
0.62

2.9
M 
1.4 
1.4 
1.4 

56.3 
17.2 
16.1

79
79
79
79

79.0

FaadfcaJc) 981.2 100U)



TartS ProJQct:4095 Data: Jon/B/91 

Pwpooo: To •vduat*Ao*draction by direct (

OparatorKbS

ProeadunK TnOOfOwaapu|podlna2Lbotlteanda0tatedcflm*chanfcdrelb. 
NoCNandlmowonaddadandfflakitainadatdooortoad lovaband

l out in 1x120 hour ataga. Pregnant •ubtamptea
iQfnovod at 24,48,72* and 99h, win botdM bang wa|0hod batora 

and aftor camping. Mond of tort, pu(pw**fltor*d and washed, wth 
•l product* oubmitod tor oooty.

FaMfc 1000 0mlnuo2SmorfiUttlo Long Lac

Solution Vohmio: 1000 mL FHibDono^: 50%So^kte

SofnCompoOton: 

pHRajigo:

1J) g/LNaCN 

10.6-11 J) Ca(OH)2

oont Consumption 0vA of eyanid* food) NaCN:

24hNoCNConoumptton: 
4on NaCN CoftMMtpbon!

O51 CaO: 0.79 

O21

Mh NoCN Conaumptton! 
120h NaCN Conaumpdoit:

OJ3 
(US

Tma

Houm NoCN NoCN CaO
Gramo 

NoCN CaO
Qrame

NaCN CaO
O- 1 1.05 0.77 1.00 0.59 0.93
1-3 0.07 0.00 0.07 1.00
3-5 OJO 1.00
5-8 0.00 1.00
8-24 0.17 0.13 0.85 0.15

-32 0.18 0.15 1.00
•48 0.97 0.03

48-72 0.03 aos 0.91 0109
72- 98 0.09 0.09 0.88 0.12
98-120 0.13 0.15 0.12 0.11 0.94 0.06 0.08 0.77

loud 1.53 1.09 0.83 0.94 goe 0.50 0.77

Product

t- 28 math 
24hPiag

mUO

5L2
26,0

DMinudon, H 
Au.mgA,gA Au Extraction,

Au

4J9 
0.64

96hPt*g 
120hPrag

25.0
254
973
1104
969.0

0.63
0.63
0.81
0.15
0.67

1.5
1.1 
1.1 
1.1
I.1 

39.7
II.1 
43.4

55
55
55
55

65.1

Faadfbaki) 1.53 100.0



Test No. F1

Purpose:

Procedure.

Feed:

Grind:

Project No, 4095 

To perform preflralnary rougher flotation test

Operator: DE

-2kg of -28 me* Line Long Lac 

N/A

s*.
Rougher 1

Condx

Rouohor2

Condx
FT A •••••4 AM ^nouflnors

Condx

A350
60

SO

SO

en

Rea 

AF25
4C

4(

4fl

enttai 

Na2S

.WO

600

ded.gra 

CuS04

400
~

us per to 

DF2SO

me Tbm 

Grind

minutM 

Cond.
1

5

1

s
1

5

4

Froth
1

2

5

A fi

uH
82

7.6

92

a e

Stage 
Flotation Cal 
Speed: tp.m.

MettNurgfceJBai

Ro 
D-1 

1800 
35

lance 

Product lAiM^BBkA fcaeiiMiM j*A 4VVVUyili A0BtqrBi8r* ^*

LRoConct
2. Ro Cone 2
3. Ro Cone 3
4. Ro Cone 4
5. Ro Tailing

FeeoXcaJc)

Combined Prod^^^^••wnv^mv w i ̂ n^ JCtS

RoCoocua
Ro Cone 1-3
Ro Cone 1-4

9

102
9.7

842
1183

17273

19493

193
104.1
222.4

*

03
0.5
43
6.1

88.6

1003

13
S3

11.4

Au

34.0
38.5
4.95
2.18
0.71

134

362
103
627

8

732
8.19
035
0.73
036

022

736
227
1.45

Distribution, ̂ l
Au

132
143
15.9
93

463

100.0

S

18.0
183
183
203
243

100.0

273 363
43.4 55.4
532 75.7



TeetNaPZ Project No. 4095

Puipete: Te perform palminary rougher flotation teet

Procedure: At stated betow.

Feed: -2kQof-2emethBenkieldf 2

Grind: N/A

1/31/91 Operator JMD

Slaoe
Codxl

Condx2

Rouohor 1

Rouqher2

^h Ai inl^MB* 4nouQnor 3

A360

50

60

50

Ree

R412

3C

ac

3C

pntsai

Jte2S 
500

Jed,grai 

CUS04

400

w per to

DP-260

10

,, 7-*

me TMN

Grind

, minute! 

Cond.
2

6

1

1

1

Froth

6

10

10

OH
8.0

7.5

7.6

Stage 
Flotation CeN 
Speed: rpjn. 
%So^lds

Ro 
D-1 

1800 
35

Metallurgical Batanee

Product

1. Ho Cone 1
2. Ro Cone 2
3. Ro Cone 3
4.RoTaiQng

Fesdfcafc)

Weight 
0 *

124* 6.4
88.1 4.4

107* 5.5
1833.9 83.7

1952.6 100.0

Assaye.g/1% 
Au S

6.43
3.89
2.29
0.74

1*3

19*
102
2*5 '
0*3

2*7

Distribution^ 
Au 8

30*
12*
9.5

48*

100*

61.4
21.7
7.6
9*

100*

Combined Products

Ro Cone 1+2
Ro Cone 1-3

210* 10*
318.7 16*

5*8
4*4

15.9
11*

43*
63.4

83.1
90.7



Tost NO* ^9 PflDjact No* 4098

PuipOM! To parfbiin pnAnbHuy reughar flotation tasL

Procedure: As stated below.

Feed: -2kg of-28 mart Uttfe Long Lac

Grind: N/A

2/4/W Operator JMD

-
Codxl

Condx2

Rouoharl

Rouonara

Rouohar3

A350

60

60

60

RM
R412

3(

3(

.*

ants ac 

1*199
-S*

Jed.gra

CUSO4

400

ns par to 

DF.250

10

2.5

7J

ma TkiN 

Grind

nvnuiM 

Cond
2

5

- ,J

1

1

v FD^n

5

10

15

OH
9.8

M

*

Stag* 
Rotation Cal 
Speed: rpjn.
IfcSoMB

•YA^^^Mfc IB^^J^^J B^^B

Ro 
D-1 

1800 
35

lane* 

Product

LRoConcI
2. Ro Cone 2
3. Ro Cone 3
4. RoTaWno

Combined Prodi^^^^•Wpwl^^ff * imfl

FeeoXcalc)

nets 

Ro Cone 1*2
Ro Cone 1-3

Wi 
9

10741
462
83.0

17164)

1863 JS 

1633
246.0

right Asstys.g/1%
% Au S

6.5
24
4.7

87.4

100.0 

741

BA7
3.77
2.44
OJO

1J7 

7.06

1.94
0,71
0.40
04M

0.18

1241 632 1.13

-

DWrto 
Au

3341
6.5
8.4

61.1

100.0 

40.4
46.9

JlKN),lfc
S

60.1
94

10.7
1941

100.0 

6941
802



TettNo.R Project No. 4095

PuipOMK To peribfmereRminBiy rougher floWfontBBt

Procedure! . Ae Mated below.

Feed: ~2kg of -28 meih BanWtoW-2

Grind: fimlnutos/akg 06^ sol* in laboratory rod ml

2M/91 Operator JMD

8tfM19
Codxt

Condx2

Rouoherl

Rouphef2

DAI i^vAtf 4nouonerd

A350

60

60

50

nee 

R412

30

y.

3(

era* K 

NePS
500

aeo, gra 

CuSO4

400

w pern 

DF-260

10

24

7^

vie nrm 

Grind

iranuiH 

Cond.
2

5

1

1

1

Pitrth

5

1C

15

OH
9.2

74

Stage 
Rotation Cel 
Speed: rjun. 
it SoWs

Ro 
D-1 

1800 
35

Metallurgical Balance

Product Weight 
A *

1. Bo Cone 1
Z Ro Cone 2
a Ro Cones
4. Ro Tailing

Feoofcafc)

249.6
110.0

95.4
1609.0

1964.0

12.7
5-6
4.9

764

100.0

Assay)
Au

443
143
1.43
048

142

i.g/1%
8

134
246
145
042

247

Distribution. % 
Au 8

474
74
6.3

394

1004

794
7.7
43
62

100.0

Combined Products

Ro Cone 1+2
Ro Cone 1-3

3594
455.0

184
23.2

349
3.46

940
621

55.2
60.4

874
914



9*89

irooi. ow
8-96

ru 6*6
VL 8*01 6*8*

8

09*0 08**
wo 11/9

ras row L'H

07066-1. 

09*0 60-0
86*0

29*0 68? 06*0

8

0*001 8*8961

9'6Z 9*8961.
78 8Z8I.
67 L'/S
711. 0*028

SOUOQOtj-z

pnpOM

se
0081.
i-a 

OH
•urd-j

09

01

010809
D'6oor

ninynu' HUM

pu pai towan ut fpiot *gg 41 biz^atnuiuj 9 

or| 0U01 ttRn M"Ui 8B* JO 00~

Mvflrxu tatujujut auoptd PI



LAKEFIELD RESEARCH
A DIVISION OF FALCONBRIDGE LIMITED *EWW*I is 63.6.72 ASMKME 030

March 5.1991

Mr.D.Malouf
Beaurox Mines Limited
Suite 801
80 Richmond Street West
Toronto, Ontario
M5H2A4

by FAX and Courier

DearMrMalouf:

Re: LR4095 - Summary Letter No. 2
The Recovery of Gold from Low Grade Tailing Samnles

Please find enclosed a summary of all testwork completed since the publication of 
Summary Letter No. 1.

The testwork performed during this segment includes direct cyanidadon with lead nitrate 
addition, heap leach simulation, and column flotation and gravity separation pilot plant 
testing.

(i) Direct Cyanidation with Lead Nitrate

A series of tests was performed to investigate the effect of lead nitrate addition on the 
cyanidation response of the tailing samples. All tests involved the used of l kg charges 
diluted to 50"* solids. A dosage of 500 g/t lead nitrate was added in each test Cyanidation 
conditions and metallurgical results are gifn*"ap ?d in Table 1.

185 CONCESSION STREET. POSTAL BAG 4300. LAKEFIELD. ONTARIO. CANADA KOL 2HO



Mr. D. Matouf 
March 5.1991

(ii) Heap Leach Simulation

The feed for the column leach testwork was agglomerated with S kg/t of Portland No. 2 
cement, the amount on lime consumed in bench scale cyanidatkxi tests and approximately 
one half of die amount of sodium cyanide consumed in the preliminary bottle roll tests.

The column teach apparatus was set up using IS cm diameter plexiglass conduit of about 
1.S metres in height The bottoms of the columns were fined with a steel mesh to retain the 
solids. The columns were leached with flowntes of about S mL per minute (IS L/h/m2). 
The pregnant solution discharge from the column was passed through a cartridge 
containing IS grams of Calgon GRC-22 pre-attridoned carbon. Fkmrates were monitored 
daily and adjusted as required to maintain an uniform flow. The loaded carbons were 
changed periodically to monitor gold extraction. Barren solutions were regularly sample to 
determine NaCN and CaO concentrations. At time of issuing this report, the Bankfield-2 
and Little Long Lac column tests were complete white Tashota column was entering Day 
26. Table 3 summarizes the results of the column leach tests. The results for the Tashota 
sample are based on die direct head assay.

Table 3: Summary of Column Leach Results

Standard Conditions: O.Sg/LNtCN 
pH 10.0-l 1.0 
carbon changes on days 1.2,4.7,14 and 21
~5mLAnin!
5 kg/I Portland No. 2 cement

Test
.f

10

11

12

Sample

Tathota

LW* Long Lac

BanMMd-2

k 
NaCN

3.34

1.00

1.75

H 
CaO

N/A

0.97

4.75

Au Extraction. %

73.4*

50.0

56.0

Reekhie.QA 
Au

N/A

0.68

0.57

Faed(calc).gft 
Au

N/A

1.40

1.30

•after 21 days of teaching



Mr. D. Makxif 4 
March 5,1991

Figure l shows the column leach apparatus white Figure 2 depicts the recovery of gold 
with respect to time.

The metallurgical results, available to dale, for Little Long Lac and Tashota column leaches 
confirms the results obtained from the preliminary bottle roll cyanidations (without die 
addition of lead nitrate). Again, h is not possible to compare die Bankfield and Bankfield-2 
results since these samples are not representative of each other.



Mr. D. Maloof 
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Figure 2

80

70

60

SO

40

30

20

Au Extraction versus Time

* Lit*. Long Lac 

m BanMWd-2 

Twhota

10 15 

Ttawfdqp)

20 25

(Hi) Coll Flotation

The pilot plant testing of the Beaurox Mine samples utilized two 6 inch column, except for 
Test No. PP-1, which had a 4 inch cleaner column added.

The column were controlled by a process control computer using pressure transducers 
installed near the bottom of die columns. The pressure transducer senses the pulp level by 
transmitting a O lo 100 mV signal to a iiMAC6000 controller. These signals are digitized 
and used in a multi-PID atogriffim. along with manually selected seqxnnts. to prepare 4-20
mA signals to control die apeed of the tailing paristalnc pumps. Air was injected into each 
column duough a sintered stainless steel sparger. Feed to die column cells was controlled 
widi manually set variable speed paristaltic pumps. A general arrangement of the flowsheet 
used is shown m Figure 3.

The purpose of die pilot plant testing was to determine if column flotation could produce a 
recovery die same as or greater dian dial achieved int die bench scale mechanical flotation 
tests.



Mr. O. Maiouf 
March S. 1991

LR04095 
Beaurox Mines 
Figure 3

CI Cone
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FatoonConc
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All tests used two 6 inch diameter. 2.5 cu. ft columns as roughen. The tailing from the 
first 6 inch column fed the second 6 inch column. The two rougher columns combined 
gave an average retention time of approximately 50 minutes. Concentrates from the rougher 
columns were collected together as a combined rougher concentrate. The tailing from the 
second rougher column was fed to a Falcon separator. This was done in an attempt to 
recover any free gold which was not floated. Test No. PP-1 also made use of a 4 inch 
cleaner column. The combined rougher concentrate was fed to this column. The cleaner 
concentrate was collected and die cleaner tailing was recirculated back to the first rougher 
column. Tables 4, 5. and 6 provide summaries of flotation conditions, column key 
variables and metallurgical results, respectively.

Table 4: Summary of Pilot Plant Flotation Conditions

Test
*

PP-1

PP-2

PP-3

PP-4

Sample

BanMMd

BanMaU

Little Long Lac

Uttto Long Lac

Feed Rat* 
kofti

79

68

81

64

BMP Grind
*400mesh

422

42.1

40.8

40.0

BUD Grind 
*400imah

49.4

49.4

49.0

495

Na2S

661

644

600

778

Rt 
A3SO

159

247

182

246

lagenlft, 
R412

115

156

113

150

o*
CuSO4

684

618

593

609

DF250

17

26

33

49

Analysis of die data shows that the columns were operated within normal ranges for wash 
rate, gas rate and gas holdup. The limited scope of die test program did not provide an 
opportunity lo optimize conditions or lo evaluate conditions outside the normal ranges.

Additional testing would be required to examine ways to improve gold recovery. 
Specifically, reduced wash water flow and shallower froth bed might improve recovery, 
but the present test results suggest that improvements in recovery might well be at die 
expense of grade. Additional bench scale tests may also be required to evaluate alternative 
collectors.
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Table 5: Summary of Column Key Variables

T.*
*

PP-1

PP-2

PP-3

PP-4

Sainpl*

BanMMd

BanfcfeU

Littto Long Lac

Uttto kxtg Lac

Qm 
V4oa* 
cmflMC

0.92

1.13

0.74

0.74

WMh 
Velocity 
cnVMC

0.20

0.20

0.20

0.20

Rough
FMd 

VModty 
cmAMC

a20

tt34

0,33

025

Bftl
NRT

minmss

27

22

23

30

now
HM
%

27

32

31

23

QM 
Howyp

%
16

22

13

17

OM 
Velocity
J^MAM^rf*QWMC

0.63

0.66

0.74

0.74

WMft 
VWoctty
cnVMC

0.10

0.10

aio

aio

— SSSgh 
FMd 

VModly
cnVMC

0.28

0.33

0.32

045

M*2
NRT 

minutM

25

20

21

28

Flow 
Bias
X

26

30

31

23

Gas 
Hold Up 

",

17

16

13

17

Table 6: Summary of Pilot Plant Metallurgical Results

Teat
f

PP-1

PP-2

PP-3

PP-4

Sample

BankMd

BanUMd

LJBJe Long Lac

Unto Long Lac

Product

Combined CI Cone 
FatoonConc 
FatoonTatoa
FeaoXcafc) 
FeedfsMav)
Combined Ro Cone 
FatoonConc
FabonTaBnoj
FMdXcafc) 
FeedfaaMy)
Combined Ro Cone 
FatoonConc•"-•--- ^-~-— ranon laMiQ
Feed(cato) 
FeedfaBaav)
Combined Ro Cone 
FatoonConc 
FatoonTaHno
Faadtcato) 
Feadfaanvl

Wetojht
x

4.0 
0.2 

96.0
100.0

ae
0.4 

91.0
100.0

24 
0.2 

975
100.0

1.7 
0.4 

974
100.0

Au
11.7 
24.0 
1.08
1.S3 
1.53
8.48 
125 
044
1.54 
1.54
114 
304 
0.98
1.29 
1.29
134 
20.4 
044
1.14 
1.14

Oft or X 
S

27.1 
17.2 
1.04
344 
3.23
6.16 
9.43 
0.14
040 
0.24
7.08 
1.04 
0.15
027 
045

Distribu 
Au
30.0 

3.1 
67.0

100.0

474 
3.2 

49.6
100.0

214 
4.7 

74.0
100.0

20.7 
7.2 

72.1
100.0

tion.% 
S

69.6 
2.1 

28.4
100.0

40.6 
7.2 

52.2
100.0

44.5 
1.6 

53.9
100.0
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(iv) Gravity Ci •(ration

Two concentration tests were conducted using a Reichen Mark VII spiral and a Falcon 
separator. Figure 4 depicts die flowhseet layout and Table 7 summarizes the metallurgical 
results.

Table 7: Summary of Spiral Metallurgical Results

Test
#

PP-5

PP-6

Sampto

BanMMd

UHto Long Lac

Product

Spiral Cone 
Falcon Cone 
Falcon Talno
Ftfttffcafc) 
Faattasaav)
Spiral Cone
Falcon Cone 
Falcon Tamo
FMdfcafc) 
FMdtenav)

Weight
X

6.9 
0.2 

92.9
100.0

3.2 
0.4 

96.4
100.0

Aaaay.gft 
Au

4.81 
70.5 
1.05
1.45 
1.45
6.57 
402 
0.85
1.19 
1.19

DiotritMrtvi V.

Au
23.0 
9.7 

67.3
100.0

17.9 
13.5 
68.6

100.0

The metallurgical results from the spiral tests are comparable with earlier gravity 
concentration testwork. An average of 3Hb of the gold was recovered using a 
spiral/Falcon combination in comparison to 241b gold recovery when only the Falcon 
separator was used.

There appears to be no advantage 10 using gravity concentration as a means of recovering 
free gold or gold bearing sulphides.
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LR04095
Beaurox Mines 
Figure 4

+2B Mesh

FatoonConc
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(v) Conclusions

1. The addition of lead nitrate helped reduce die cyanide consumption by roughly half.
2. The extraction of gold from die column leaches was comparable to that obtained in the 

preliminary bottle roll tests.
3. Column flotation of die Bankfield and Little Long Lac bulk samples produced higher 

grade concentrates at lower recoveries in comparison to the earlier mechanical bench 
scale tests.

4. The recovery of gold using a spiral and Falcon separator was not successful. The 
metallurgical results obtained confirmed earlier gravity concentration testwork where 
only 24% of the gold was recovered.

(vi) Recommendations

1. To perform diagnostic leaching tests, in order to determine die location and association 
of die gold.

2. To conduct a mineralogical examination on feed and tailing sample. This will help 
identify gangue components, liberation, association and potential recovery of die gold. 
Centrifuge and heavy liquid tests would be conducted lo concentrate die free gold and 
gold bearing .

3. To conduct further bench scale flotation tests to investigate new reagent schemes and 
optimize flotation conditions.

4. To conduct GLL. tests to determine if preg robbing or re-precipitation of die gold 
during leaching is affecting die final extraction of gold.

Appended to dus summary are die test details. The Tashota 4 inch column leach will be 
completed on March 7dL The large scale Tashota column leach is underway and has been 
leaching for approximately one week.
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If you have any questions, please do to hesitate to contact us.

Yours truly, 
LAKEFIELD RESEARCH

\
' Uf.

K.W. Sarbutt
Manager-Mineral Processing

D. Evans
Project Metallurgist

KWS/DErbjs 
enclosures -
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Test No.

7
8
9
10
11
12

PP-1
PP-2
PP-3
PP-4
PP-5
PP-6

DETAILS

Sample

Tashota
BankfieId-2
Lhde Long Lac
Tashota
Little Long Lac
Bankfield-2
Bankfield
Bankfield
Little Long Lac
Little Long Lac
Bankfield
Little Long Lac

OF TESTWORK

Test Description

cyanidation with lead nitrate
cyanidation with lead nitrate
cyanidation with lead nitrate
column leach
column leach
column leach
column flotation * gravity separation
column flotation -i- gravity separation
column flotation -f gravity separation
column flotation + gravity separation
gravity concentration
gravity concentration



Taat 7 Project 4095 Date: Feb/4/91 

Purpose: ToavalualaAuaxtnKtionbydbactiyanidtfion.

Operator JH

Procedure: The ore was pulped in a 2L bottle and agtaJsd on mechanical roMs. 
NaCN end fcne were added and maintained at described levels and 
cyaradaton was carried out in 1x72 hour stage. Lead nitrate was added 
at tha being of the bach. At the and of tha tart, pulp was filtered and washed, 
with all products being submitted for i

Feed: 1000 g minus 28 mesh Tashota

1000 mL Pulp Density:Solution Volume:

SoTnComposiion: 0.5 g/LNaCN

pH Range: 10.5-11.0 Ca(OH)2

Pb(NO3)2: 500 gA

Reagent Consumption (kgA of cyanide feed) NaCN:

24h NaCN and CaO Consumption: 
48h NaCN and CaO Consumption: 
72h NaCN arid CaO Consumption:

50 % Solids

1.47 CaO: 9.67

0.96

1,47

9.09
9.41
9.67

Tana 

Hours
0- 1
1-2

2-20
20-24
24-48
48-72
Total

Added. Grama
Ac

NaCN
0.53
0.42

0
0.32
0.16
0.26
1.69

tual 
Ca(OH)2

8.13
1.30
0.76
0.58
0.40
036
113

NaCN
0.50
0.40

0
OJO
0.15
0.25
1.61

alant 
CaO
6.18
0.99
0.58
0.43
0.30
0.27
8.75

flaildual
On

NaCN
0.10
0.50
OJO
0.35
0.25
O.JO
0.30

ma 
CaO

-
-
-

0.02
0.02
0.04
0.04

Consumed
Grat 

NaCN
0.40

0
OJO
0.15
025
020
1.32

ns 
CaO

-
-
-

8.15
028
023
8.67

PH

10.9-9.0
10.9-9.8
10.94.5
10.8-10.0
10.9-9.9
10.8-10.0

Product Distribution^
mL.g Au.mgA.gft

28 mesh 
Preg+Waah

87.5
2090
8962

2.14
0.96
0.78

6.5
69.4
242

F*ed(ceJc) 983.7 2.94 100.0



T**t8 Proj*ct:4005 Oat*: FebMAI 

Purpoee: To evaluate Au extraction oy dratcyanidation.

Operator? JH

Procedure: The or* 
NaCNa

pulped in a 2L bort* and agtatad M
MA ^^^MM ^M^^^^4 AflBtfJ fl^^^^ft^^K^k^J ^A level* and

cyantiabon wascarriwlout in 1x72 hour *tag*. Lead nitrate'
at the being of th* teach. At th* and of th* teat, pulp was fifterod and waahed.
wMiaU product* being submitted for i

Feed: 1000 g minus 28 mesh Bankfield-2 

Solution Volume: 1000 mL SO % Sofia*

SofnCompowtioo: 0.5 g/LNaCN 

pHRang*: 10.5-11.0 Ca(OH)2 

Pb(N03)2: SOOgA 

R*aoMtCon*uinption(kgAofcyanid*f**d) NaCN:

24h NaCN and CaO CofMufflpttM: 
48h NaCN and CaO Conwmptton: 
72h NaCN and CaO CMMmpliM:

0.37 CaO: Z03

1.73
1.89
2.03

0.37
037

Tim* 

Houm
0- 1
1-2
2-20
20-24
24-48
48-72
Total

Added. Gram*
Ac 

NaCN
0.53
0.11

0
0.21
0.05

0
0.90

tual 
C*4QH)2

1J8
0^6
024
026
021
021
2.88

Eojuitf 
NaCN
0.50
0.10

0
020
0.05
0.00
0.86

atont 
CaO
1.05
0.27
0.18
020
0.16
0.16
&02

ReeiduaJ
Or* 

NaCN
0.40
0.50
OJO
0.45
0.50
0.50
0.50

m* 
CaO

-
-
-
0
0

0.02
0.02

Consumed
Gtoaf 

NaCN
0.10

0
020
OJQ5

0
0

0.36

M
CaO

-
-
-

1.70
0.16
0.14
2.00

PH

112-9.8
10.9-10.1
10.8-9.7

10.7-10.1
11.0-10.0
10.9-10.1

Product DhMbmiM.%
mLg

'28 me*h 
Preg+Waeh 2090

983.7

0.43
0.36
0.59

0.1 
58.4
43.5

F*ed(e*le) 988.0 1.35 100.0



Test 9

Pumoee:

Procedure:

Project 4095 Data: FebM/91
Aaa AMta^M^bM* IM* jJk^M^ 4M*mM^^^4lM^MU •nracnon oy OHaci cyatmenon.

Oparator JH

The ora was pdpad in a 2L bottle and agiatad on i 
NaXaiaiidlmeweraaddad and maintained at deecribod levels and 
cyanidalion was carried out inl x 72 hour ataga. Laad nitr ala waa addad 
at tha being of the leach. At the and of the fact, pu*) was filtered and washed, 
with all products bang submitted for assay.

Feed: 1000gminua28meahLMIeLongLac

Solution Volume: 1000 mL Pufc Density: SO % Solids

SoTn Composition: 

pH Range: 

Pb(NO3)2:

0^ oANaCN 

10.5-11.0 Ca(OH)2 

500 gft

Reagent Consumption (Kg/I of cyanide lead) NaCffc 

24h NaCN and CaO Consumpaon: 

72h NaCN and CaO Conaumplion:

0.12 CaO: 0.89

0.12
0.12
0.12

0.67
0.73
0.80

Time 

Hours
0- 1
1-2

2-20
20-24
24-48
48-72
Total

Added. Grams
Ac 

NaCN
0.53
0.11

0
0
0
0

0.64

tuaJ 
CefOHtf

0.65
0.11
0.05
0.06
0.08
025
1.20

Equw 
NaCN
0.50
0.10

0
0
0
0

0.61

alant 
CaO
0.49
0.08
0.04
0.05
0.06
0.19
0.91

Residual
Qra 

NaCN
0.40
0.50
0.50
0.50
0.50
0.50
0.50

ma 
CaO

-
.
-

0.01
0

0.04
0.04

Consumed
Grar 

NaCN
0.10

0
0
0
0
0

0.12

its 
CaO

-
-
-

0.65
0.06
0.15
0.86

PH

11.2-10.5
10.9-10.6
10.8-10.3
10.7-10.4
11.0-10.3
11.5-10.9

PrOdUCl DisMMaon.% 
Au.mgA.gA Au

•t 28 mesh 
Preg^Wash

11.9
2090
973.3

1.16
0.33
0.72

1.0
49.1
49.9

1.43 100.0



Test 10

Purpose:

Procedure:

Project: 4095 Date: Mar/0491 

To evaluate Au extraction by direct cyanidation.

Operator: JH

Approximately 10 kg of agglomerated sample was loaded into a plastic column 102 mm 
in diameter, to a height of 106 cm. A piece of steel mesh was placed at the bottom 
of the column and a piece of burlap on top to hejp dteperse the solution. Approximately 
5 L of 0.5 g/L NaCN solution was percolated through the column at a rate of 5 mL 
per minute. The pregnant solution was passed through carbon column where the 
Au in solution was removed. The reagents were replenished as required during 
the test. The loaded carbon was changed after l. 2,4,7,14, and 21 days and 
replaced with fresh carbon.

Feed: 10000 g minus 28 mesh Tashota

Solution Volume: 5000 mL Pulp Density: 33 *fc Solids

SoTn Composition: 0.5 g/L NaCN

pH Range: 10.0-11.0 Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 3.34 CaO: N/A

Time

Days
Aggmoierate

0
1

- 1
-2

2-:
3-4
4-5
5-6
6-7
7-8
8-9
9-10
10-13
13
14

-14
-16

16- 17
17-21
21-23
Total

Added. Grams
Ac 

NaCN
17.0
2.W
0.6C i

1.32
1.05
1.05
1.05
0.79
1.05
1.05
1.32
132

l
!

1.32
0.76
1.41
1.21
1.8*

i
1

362

tuaJ 
Ca(OH)2

139
lB~

0.16
1.00
1.00

0
0.50
0.50
0.50
0.50
1.00
1.00
0.70
0.70

00
2.00
150

Equw 
NaCN
162
1.90
0.57
1.25
1.00
1.00
1.00

i
l

0.75
1.00
1.00
125
1.25
1.25
0.72
1.3*
1.2C

l
|

1.75
34.4

atont 
CaO
106
0
0

0.122
0.76
0.76

0
0.38
0.38
0
6

.38
38~0~.76

0.76
0.53
0
u

.K
Jd

1.52
114

Residual
Gra 

NaCN
-

1.91
1.25
1.50
1.50
1.58
1.75
1.50
1.50
125
1.25
1.25
1.71
1.10
1.3(
0.75
1.00
1.00

ms 
CaO

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Consumed
Gra 

NaCN
-

16.1
1.25
1 ,(
1.1

90
90

0.92
0.75
1.00
1.00
1.25
1.25
125

1
1
1.72
.40

1.20
1.7J 1

1.50
33.4

ims 
CaO

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

PH

t
V
1.9-9.2
1.2-9.4

103-9.5
11.5-9.8
11.6-10.1
10.1-9.8
112-9.7
112-9.6
11.0-9.6
11.4-9.6
11.5-J
11.9-1

9.3
9.5

11.1-92
11.4-9.4
11.7-82
11.9-9.3

Metatorgfcal Balance
Product Weight

mL, g

28 mesh 821 2.17
Day 1 Loaded Carbon 15.0 463
Day 2 Loaded Carbon 135 105
Day 4 Loaded Carbon 14.0 246
Day 7 Loaded Carbon 15.6 338
Day 14 Loaded Carbon 165 254
Day 21 Loaded Carbon 173 463
Feedfassay)* 10000 3.03 
* BASED ON DIRECT HEAD ASSAY ONLY

Assays DistriDUtion.% 
Au. mg/L, g/t Au

5.9
22.9
4.8
11.4
17.4
142
2.7

Cum. to Date, 
Au

22.9
27.7
39.1
56.5
70.6
73.4



Test li

Purpose:

Procedure:

Project: 4095 Date: Feb/22/91 

To evaluate Au extraction by drect cyanidation.

Operator: JH

Approximately 10 kg of agglomerated sample was loaded into a plastic column 102 mm 
in diameter, to a height of 100 cm. A piece of steel mesh was placed at the bottom 
of the column and a piece of burlap on top to help dbperse the solution. Approximately 
5 L of 0.5 g/L NaCN solution was percolated through the column at a rate of 5 mL 
per minute. The pregnant solution was passed through carbon column where the 
Au in solution was removed. The reagents were replenished as required during 
the test. The loaded carbon was changed after 1.2.4,7.14. and 17 days and
AtfUhldU*.*k.l

Feed: 10000 g minus 28 mesh UMe Long Lac

Solution Volume: 5000 mL Pulp Density: 33-fc Solids

SoTnCorrposMon: 0.5 g/L NaCN

pH Range: 10.0-11.0 Ca(OH)2

Reagent Consumption (kg/I of cyanide feed) NaCN: 1.00 CaO: 0.97

Time

Days
Aoamotorate

0
1

- 1
-2

2-3
3-4
4-5
5-e
6-7
7-8
8-9
9-10

1C
13

1-13
l- 1 4

14-16
16- 17
Total

Added. Grams
Ac 

NaCN
3.00
2.00
1.60
1.84

0
0.79~c
(
(

).S3
i.a 1

i.53
0
0

i
i
).26
).79
0.84
i1.74
32.

tuaJ 
Ca(OH)2

K
C
c
(
1

0.
(
(
(

15
)
)
)

.

U

0.50
0
(
1
)
)-SI

0.61
12.]

Equiv 
NaCN
2.81
1.9C
1.5C
1

0
d
ci
i

./t
0

I.75"
.56
2J

i.Sd
t
i

0
0

Ki 
K

2^1 
&J

050
1 1 0.70r~

125

alert 
CaO
7.98

(
C
0
0

0.46
0
0
0

0.38
(

1

)
)
i

0.38
0.41
9.6!

9
9

Residual
Gra

NaCN l
-

1.00
1.75
2.50
1.75
2.00
2.25
2.00
2.50
2.50
2.25
1.7!
1.W

i
i

1.80
1.73
1.73

ma 
CaO

-
-
-
-
-
-
-
-
-
-
-
-
-
-

0.11
0.11

Consumed
Gra 

NaCN
-

3.75
0.75

0
0.75
0.50
0.25
0.50

0
0

0.25
0.75
0.8C
6.7C
0.7]

)
1

9.77^

ims 
CaO

-
-
-
-
-
-
-
-
-
-
-
-
-
-

9.54
9.54

PH

8.9-9.6
9.64.8
9.8-9.9
9.9-9.9

11.6-10.1
1C
K

M-10.0
.0-10.1

10.1-10.1
11.5-10.3
10.3-10
1C
1C

).2-1C
I.2
.2

1.2-10.1
11.0-1C
115-11

I.2
.1

Metasurgfcal Balance 
Product

•i-28 mesh
Day 1 Loaded Carbon 
Day 2 Loaded Carbon 
Day 4 Loaded Carbon 
Day 7 Loaded Carbon 
Day 14 Loaded Carbon 
Day 17 Loaded Carbon 
Barren Solution 
Barren Wash 
Residue 
Feed(caJc)

Weight 
mUg

133
14.4

Assays Distribution.' 
Au. mo/L.o/1 Au

145
15.7
16.0
15.4
3750
3760
9676

2.33 
405 
19.5 
14.5 
13.4 
14.3 
5.20 

^.002 
•cO.002 

0.68 
1.40

2.2 
42.4 
2.1 
1.5 
1.5 
1.7 
0.6 
0.1 
0.1 
47* 
100.0



Test 12

Purpose:

Procedure:

Project: 4095 Date: Feb/22/91 

To evaluate Au extraction by direct cyanidatton.

Operator: JH

Approximately 10 kg of agglomerated sample was loaded into a plastic column 102 mm 
in diameter, to a height of 116 cm. A piece of steel mesh was placed at the bottom 
of the column and a piece of burlap on top to help dsperse the solution. Approximately 
5 L of 0.5 gyL NaCN solution was percolated through the column at a rate of 5 mL 
per minute. The pregnant solution was passed through carbon column where the 
Au in solution was removed. Trie reagents were replenished as required during 
the test. The loaded carbon was changed after l. 2.4.7.14, and 17 days and 
replaced with fresh carbon.

Feed: 10000 g BankfiekJ-2

Solution Volume: 5000 mL Pulp Density: 33 (fc Solids

SoTnComposiion: 0.5 g/LNaCN

pH Range: 10.0-11.0 Ca(OH)2

Reagent Consumption (kg/I of cyanide feed) NaCN: 1.75 CaO: 4.76

lima

Davs
Aaamotorate

0
l

- 1
-2

2-3
3-4
4-5
5-6
6-7
7-8
tl-9
9 -10
10-13
15
V

4 4
6

16- 17
Total

jvjoeo.
Ac 

NaCN
5X0
2.(
1.1

K)
4

1.32
<
(
1.53
53

0.26
1 .05
0.79
0.53
1.05
9.7*
1.5!
1.3:
0.89
19.5

tual 
Ca(OH12

55
0
0

1.00
0

0.50
0.50

0
0.50
0.50
0.80
0.50
0.50
0.50
0.85
61.2

JIOIIB

Equiv 
NaCN
4.75
1.9(
1.7S

i

1.25
0.50
0.50
(
1
1
'

.25

.00
L75
•50

1.00
0.75
19P
1.30
0.85
19.6

alent 
CaO
41J

0
0

0.76
0

0.38
0.38

0
0.38
0.38
0.61
o.:
o.:

i
;

0.38
0.65
46-5

noenuai
Gra 

NaCN
-

0.75
1.25
2.00
2.00
2.25
1.50
1.75
2.00
1.50
1.75
1.0C
1.2(
1.50
1.6!
1-6!

ms 
CaO

-
-
.
-
-
-
.
-
-
-
-
-
-
.
^
(

l

l

ixjnsumeu
Gm 

NaCN
-

5.90
1.25
0.50
0.50
0.25
1.00
0.75
0.50
1.(
0.7

0
'S

1.50
1.30
199
0.87
17.1

ms 
CaO

.
-
-
-
-
.
.
-
-
-
-
.
.
-

46.5
465

PH

S.&9.4
9.4-9.6

115-10.0
10.0-9.7
11.9-9.8
11.1-10.0
10.0-9.8
10.7-9.9
115-9.8
104-10.0
10*9.8
11.1-9.8
112-9.6
11.1-10.3

Product

Day l Loaded Carbon 
Day 2 Loaded Carbon 
Day 4 Loaded Carbon 
Day 7 Loaded Carbon 
Day 14 Loaded Carbon 
Day 17 Loaded Carbon 
Barren Solution 
Barren Wash 
Residue 
Feed(cafc)

Weight 
mL.g

14.6
14.5
15.6
15.6
16.7
16.7
3540
3840
9762
9762

Assays 
Au. mg/L.g/1

313
69.0
494
23.0
17.2
5.20

•cO.002
•cO.002 

0.57 
1.30

Distribution.-X, 
Au

36.1
7.9
6.1
2JB
2J3
0.7
0.1
0.1
44.0
100.0



TastSPP-1

To recovery a gold bearing sulphide concentrate using column fetation 
and gravity concentration.

A bufc sample was prepared by pulping l to approximately 65* solids 
and removing the +2B mesh material prior to storage hi a 1500 L contftioner. 
The -28 mesh fraction was than tghtfy reground fei a Denver bal mil before 
being further dftjled to approximately 35% solids in a smal 10 L conditioner. 
This comprised the feed to the fret of two 6 inch column flotation eels. 
The first column was fed at a rate of 3.7 LAninute slurry. The rougher tail 
from the fret column was used to feed the second column. Rougher 
concentrates from both 6 inch columns were combined to feed a 4 inch 
cleaner column ceL Talng from the cleaner column was recbculatedtothe 
head of the flotation circuit whto the cleaner concentrate was coftected. 
Taling from the second 6 Inch column was passed through a Falcon 
separator. A Falcon concentrate and taHng were collected and assayed.

Bank**) Bufc Sample (-28 mesh)

E-ounment Lfct 2 X150 mm flotation columns. 57 and 72 Nres fei capacity
100 mm fetation column. 28 ttres fei capacfty
Denver bal maX 305 mm X 610 mm. 1.5 KW
Denver condUoner. 1200 mm X1520 mm. 1500 L
760 mm diameter Sweco Vfcro Energy Separator. 28 mesh deck
Falcon Separator. Model B-5

Results:



LFM4095 
Beaurox Mines

Falcon Tai

Falcon Cone



Point of AddKton Reagent Name Solution 
Strength

Rate
mL/min

Feed Rate 
t/h

or

Bafl Mi Feed 

Flotation Conditioner

Na2S

A350
R412

CuSO4
OF250

10

2
100
10
2

8.7

10.5
20.0
9.0
1.1

661

159
115
684
17

0.079

(Vihimn

Rouohar 1 Column

Diameter ISO mm
X-secttoneJAroa 177 cm2
Total Height 272cm
Total Volume SOL

fi!) Ooeratina Pammotors

9.8tymin
Wash
Feed Rate
Level
PXO
Operating Volume

3.01 L/min 
75cm 
41 mV 
72L

GasVelodty 
WashVetocfty 
Feed Velocity 
NRT
Flow Bias 
Gas Hold Up

0.92 cm/sec 
0.20 cm/sec 
0.26 cm/sec

27 minutes
27-X,
16 %



TastfPP-1 (contimjedl

Flotation CondHions temtfnuatfl

t ii) Rouoher 2 Column

ffl Column Cal Data

Diameter 150 mm
X-secttonaJAraa 177 cm2
Total Height 396cm
Total Volume 72 L

tin ODflratina Parameters

Gas 6.7Umta
Wash 1.06 Uinta
Feed Rate 2.94 L/min
Level 30cm
PXO 53 mV
Operating Volume 57 L

GasVetody 
WashVehxdty 
Feed Velocity 
NRT
Flow Bias 
Gas Hold Up

0.63 cm/sec 
0.10 cm/sec 
0.28 cm/sec

25 minutes
26 % 
17 Jfc



Stream Product Au.g/1 S.%

Bal Ml Discharge BMO 1.55
Rougher 1 Feed R1F 1.63 3.55
Rougher 1 Cone RIG 11.3
Rougher 2 Cone R2C 10.4
Combined Rougher Cone CRC 10.2 33.2
Cleaner Cone GLC 11.7
Rougher 1 Tailing R1T 1.39
Rougher 2 Tailing R2T 1.13 1.69
Cleaner Tailing CLT 7.30
Falcon Cone FLC 24.0 16.2
Falcon TaiBng FLT 1.08 1.66

Product Weight Assay, gkar* Distribution. *, 
* Au S Au S

GLC 
R2T
BMO(cafc) 
BMXassay)

BMO 
CLT
R1F(cafc) 
R1F(assay)

RIG 
R1T
R1F(cale) 
RlF(assay)

R2C 
R2T
RlT(cate) 
R1T(eMey)

RIG 
R2C
CRC(caJc) 
CRC(assay)

GLC 
CLT
CRC(calc) 
CRC(assay)

FLC 
FLT
R2T(cate) 
R2T(assay)

4.0 
98.0
100.0

100.0 
1.4

101.4

2.5 
99.0
101.4

2.8 
96.2
99.0

2.5 
2.8
5.2

4.0 
1.4
5.4

0.2 
96.0
96.2

11.7 
1.13
1.55 
1.55

1.55 
7.30
1.63 
1.63

11.3 
1.39
1.63 
1.63

10.4 
1.13
1.39 
1.39

11.3 
10.4
10.8 
10.2

11.7 
7.30
10.5 
10.2

24.0 
1.08
1.13 
1.13

30.0 
70.0
100.0

100.0 
6.6

106.6

17.9 
88.7
106.6

18.6 
70.1
88.7

17.9 
18.6
36.5

30.0 
6.6

36.6

16.2 3.1 
1.66 67.0
1.69 70.1 
1.69



lMtfPP-1 feontifMMdl

Product

GLCac
FIT 
RlF(cate)

Weight Assay.
S

4.0
0.2
96.0
100.2

11.7
24.0
1.08

Distribution. % 
Au S

30.0
3.1

67.0

RlF(assay)
1.55
1.55

100.0



Test*PP-1

Screen Anatvsas

l\\ Ball MB Fflftd

Mesh

65
100
150
200
270
400
-400
Total

Weight
g

0.2
1.9

18.4
365
32.8
20.1
80.6
190.9

Individual
0.1
1.0
9.6
19.3
17.2
10.5
4Z2
100.0

•X, Weight
Cumulative

0.1
1.1
10.7
30.1
47.2
573
100.0

.

Passing
99.9
96.9
89.3
69.9
52.8
42.2

.

.

(i) Bal MiU Dhcharae

Mesh

65
100
150
200
270
400
-400
Total

Weight
g

0.0
0.6
7.8
25.0
303
213
83.4
168.9

IndMdual
0.0
0.4
4.6
143
173
123
49.4
100.0

It Weight
Cumulative

0.0
0.4
5.0
193
37.7
50.6
100.0

.

Passing
100.0
99.6
95.0
802
62.3
49.4

.

.

18n Cleaner Cone

Mesh

65
100
150
200
270
400
-400
Total

Weight
g

0.0
0.1
0.7
5.3

34.5
772
122.2
240.0

IndMdual 
0.0
0.1
0.3
2.2
14.4
32.2
503
100.1

* Weight 
Cumulative 

0.0
0.1
0.4
2.6
17.0
40.1
100.1

-

100.0
99.9
99.6
97.4
83.0
50.9

.
-



TastfPP-1 (continued)

(M Rouohar 1 Cone

bA Rouoher 2 Cone

Mesh Weight x Weight
	g IndMduaJ Cumulative Passing 

65 0.0 0.0 0.0 1000 
100 0.1 0.1 0.1 999 
150 02 0.3 0.4 996 
200 1.4 1.8 22 974) 
270 7.5 9.6 11.7 88.3 
400 19.4 24.7 365 635 
•400 494) 635 1000 
Total 78.4 100.0

Mesh Weight -K, Weight
	g IndMdual Cumulative Passing 

65 0.0 0.0 0.0 100.0 
100 0.1 0.3 0.3 99.7 
1 50 0.4 1.1 L4 98 6 
200 1.6 4.5 5.9 941 
270 5.2 14.6 20.5 795 
400 83 23.3 434) 562 
-400 20.0 562 100.0 
Total 35.6 100.0



Test*PP-2

To recovery a gold bearing sulphide concentrate using column flotation 
and gravity

A bufc sample was prepared by pulping l to approximately 65*)t solids 
and removing the +2B mesh material prior to storage in a 1500 L condRbner. 
The -28 mesh fraction was than kjhUy raground hi a Denver bal mil before 
be^ngfurthefdlutedtoapp*wimate^35%sold8lnasmal10LcondWonef. 
This comprised the feed to the fast of two 6 inch column flotation eels. 
The first column was fed at a rale of 3.7 UMnule skmy. The rougher tai 
from the fust column was used lo feed the second column. Rougher 
concentrates from both 6 inch columns were combined and colected for assay. 
TaWng from the second 6 inch column was passed through a Falcon 
separator. A Falcon concentrate and taKng were coflectod and assayed.

BankfekJ Buk Sample (-28 mesh)

Flowsheet: See next page.

Eou kunert List: 2 X150 mm flotation columns, 57 and 72 Mrae in capadty
Denver bal ml. 305 mm X 610 mm. 1.5 kW
Denver condUoner. 1200 mm X1520 mm, 1500 L
760 mm diameter Sweco Vim Eneigy Separator. 28 mesh deck
Falcon Separator. Model B-5



LR04095 
Beaurox Mines 
PP#2

*28 mesh

Combined Ro Cone

Falcon Tai

Falcon Cone



TacMPP.9

Reagents

Point of Addition Reagent Name Solution 
Strength

Rate
mL/rnin 

Ofdrops/min

Feed Rate 
t/h

Ban Ml Feed 

Flotation Condftbner

Na2S

A350
R412

CuSO4
DF250

10

2
100
10
2

7.3

14.0
23.3
7.0
1.5

644

247
156
618
26

0.068

Column Flotation Conditions

ROL 1 Cokjmn

Column Cai Data

Diameter 150mm
X-sectionaJArea 177 cm2
Total Height 272cm
Total Volume SOL

m Qoaratinq Paramatflra

Gas
Wash
Feed Rate
Level
PXO
Operating Volume

fin Kaif Vi

12.0Umin
2.12 L/min
3.62 Umin

53cm
41 mV
72L

GasVetody 
WashVelodly 
Feed Velocity 
NRT
Flow Bias 
Gas Hold Up

1.13 cm/sec 
0.20 cm/sec 
0.34 cm/sec

22 minutes
32 %
22 %



TestfPP-2 /continued)

Cobimn

ffi) Rouaher 2 Column

m Column Cal Pala

Diameter 150 mm
X-secHonaJArea 177 cm2
Total Height 396cm
Total Volume 72 L

f il OnafaMng Paramatem

Gas 7.0 LTmin
Wash 1.06 L/min
Feed Rate 3.52 Umin
Level 35cm
PXO 53 mV
Operating Volume 57 L

ran Kaw Variables

GasVebcty 
WashVelocty 
Feed Velocity 
NRT
Flow Bias 
Gas Hold Up

0.66 cm/sec 
0.10 cm/sec 
0.33 cm/sec

20 minutes
30-X
16**



TesttPP-2 (continued)

Stream Product Au.gt S.%

Ball Ml Discharge BMD 1.54 3.23
Rougher 1 Cone R1C 9.49
Rougher 2 Cone R2C 7.96
Combined Rougher Cone CRC 8.97 27.1
Rougher 1 Tal R1T i. 30
Rougher 2 Tai R2T 0.89 1.11
Falcon Cone FLC 12.5 17.2
Falcon Tal FIT 0.84 1.04

Metalkimical Balance 12 oraduct formula)

Product

RIG 
R1T
BMCKcate) 
BMD(assay)

R2C 
R2T
RlT(cate) 
RlT(assay)

R1C 
R2C
CRCfcafc) 
CRC(assay)

CRC 
R2T
BMCKcate) 
BMDfassay)

FLC 
FLT
R2T(cate) 
R2T(assay)

Weight•x,

2.9 
97.1
100.0

5.6 
91.4
97.1

2.9 
5.6
8.6

8.6 
91.4
100.0

0.4 
91.0
91.4

Assay, o/t or *K 
Au S

9.49 
1.30
1.54 
1.54

7.95 
0.89
1.30 
1.30

9.49 
7.95
8.48 
8.97

8.48 
0.89
1.54 
1.54

125 
0.84
0.89 
0.89

27.1 
1.11
3.34 
3.23

17.2 
1.04
1.11 
1.11

Distribution. -fc 
Au S

18.1 
81.9
100.0

29.1 
52.8
81.9

18.1 
29.1
47.2

472 
52.8
100.0

3.2 
49.6
524

69.6 
30.4
100.0

2.1 
28.4
30.4

UVflraii Maraiiiifn

CRC
FLC
FLT
BMD(cate) 
BMD(assay)

rzm rVf|(t|l|ff

ae
0.4
91.0
100.0

8.48
125
0.84
1.54 
1.54

27.1
17.2
1.04
3.34 
3.23

472.
3.2
49.6
100.0

69.6
Z1
28.4
100.0



TestfPP

ffl Ball Mill Feed

Mesh

65
100
150
200
270
400
-400
Total

Weight
g

0.2
1.5

13.8
33.0
31.7
21.4
74.0
175.6

IndMdual 
0.1 
0.9 
7.9

18.1
12.2
42.1
100.0

•X, Weight 
Cumulative

0.1
1.0
8.8
27.6
45.7
57.9
100.0

Passing 
99.9 
99.0 
91.2 
72.4 
54.3 
42.1

(i) Rouoher 1 Cone

Mesh

65
100
150
200
270
400
-400
Total

Weight
0

0.0
0.0
0.3
1.2
4.4
8.9
27.0
413

Irxfvidual
0.0
0.0
0.7
2.9
10.5
21 3
64.6
100.0

•X, Weight
Cumulative

0.0
0.0
0.7
3.6
14.1
35.4
100.0

.

Passing
100.0
100.0
99.3
98.4
853
64.6

.

.

Mil Comb

Mesh

65
100
150
200
270
400
-400
Total

Weight
O

0.0
0.1
0.4
1.6
5.2
B.3
20.0
35.6

Individual
0.0
0.3
1.1
4.5 
14.6 
23.3 
56.2 
100.0

* Weight 
Cumulative

0.0
0.3
1.4
5.9
20.5
433 
100.0

Passing 
100.0 
99.7 
98.6 
94.1 
79.5 
56.2



TesMtPP-a 

Purpose: To reoovefy a gold bearing sulphide i 
and gravity concentration.

ntrate using column flotation

A buk sample was prepared by pulping ft to approximately 65** solids 
and removing the +2B mesh material prior to storage in a 1500 L condUoner. 
The -28 mesh fraction was man tightly reground in a Denver bal mil before 
be^lufthefOlutedtoappro)dmale(y3^%8oftteinasmal10Lcoo(^lk>ner. 
This comprised the feed to the fkst of two 6 inch column flotation eels. 
The first column was fed at a rate of 3.7 L/minute slurry. The rougher tal 
from the first column was used to feed the second column. Rougher 
concentrates from both 6 inch columns were combined and coiectod for assay. 
TaKng from the second 6 inch column was passed through a Falcon 
separator. A Falcon concentrate and taBng were collected and assayed.

Little Long Lac Buk Sample (-28 mesh)

Flowsheet: See next page.

Eautoment List: 2 X ISO mm notation columns. 57 and 72 Itres in capacfty
Denver bal mmX 305 mm X 610 mm, 1.5 kW
Denver condWoner. 1200 mm X1520 mm. 1500 L
760 mm dtometer Swsco WHO Energy Separator. 28 mesh deck
Falcon Separator. Model B-5



LFM4095 
Beaurox Mines 
PP#3

Combined Ro Cone

Falcon Tai

Falcon Cone



Reagents

Point of Addition Reagent Name Solution
Strength

•X,

Rate
mL/min 

Ofdfops/min
g/l

Feed Rate 
t/h

Ball MM Feed 

Flotation Conditioner

Na2S

A350
R412

CuSO4
OF250

10

2
100
10
2

8.1

12.3
20.0
8.0
2.2

600

182
113
593
33

0.081

Column Flotation Condffione

fil Rnuohar 1 Column

lil Column Cel Data

Diameter 150 mm
X-sectionaJArea 177 cm2
Total Height 272cm
Total Volume SOL

li) OoAfatkin Parameters

Wash
Feed Rate
Level
PXD
Operating Volume

lin Kev Variables

7.9l7nUn 
2.12l7min 
3.47LJmin

45cm
44 mV
72L

GasVetocty 
Wash Velocity 
Feed Velocity 
NRT
Flow Bias 
Gas Hold Up

0.74 cm/sec 
0.20 cm/sec 
0.33 cm/sec

23 minutes
31 "X,
13 It



(Vihimn Eolation.

fin Rauaher 2 Cokimn

f H Cokinvi Cal Data

Diameter 150mm
X-sectionalArea 177 cm2
Total Height 396cm
Total Volume 72 L

nnQoerallng Parameters

Gas 7.9 Lymin
Wash 1.06 UMn
Feed Rate 3.40 L/mln
Level 18cm
PXD 56 mV
Operating Volume 57 L

ran Km Variate*

QasVetocfty 
WashVehxfty 
FeedVehxtty 
NRT
Flow Bias 
Gas HoW Up

0.74 cm/sec 
0.10 cm/sec 
0.32 cm/sec

21 minutes
31-*
13 It



TaeHtPP-3

Stream Product Au. at S.%

Bad Ml Discharge BMD 1.29 0.24
Rougher 1 Cone R1C 12.1 6.64
Rougher 2 Cone R2C 10.2 4.03
Combined Rougher Cone CRC 12.9 5.93
Rougher iTai R1T 1.08 0.25
Rougher 2 TaB R2T 1.04 0.16
Falcon Cone FLC 30.3 9.43
Falcon Tai FLT 0.98 0.14

Metallurgical Balance (2 product fafmuta)

Product Weight Assay, g/t or % Distribution,-X,
% Au S Au S

RIG 
R1T
BMD(cafc) 
BMD(assay)

R2C 
R2T
R1T(calc) 
R1T(assay)

RIG 
R2C
CRC(calc) 
CRC(assay)

CRC 
R2T
BMDfcafc) 
BMD(assay)

FLC 
FLT
R2T(cafc) 
R2T(assay)

1.9 
98.1
100.0

0.4 
97.7
98.1

1.9 
0.4
2.3

2.3 
97.7
100.0

0.2 
97.5
97.7

12.1 
1.08
1.29 
129

1.04
1.08 
1.08

12.1

114) 
12.9

114) 
1.04
1.29 
1.29

30.3 
0.98
1.04 
1.04

6.64 
0.25
0.37 
024

4.03 
0.16
0.18 
0.25

6.64 
4.03
6.16 
5.93

6.16 
0.16
0.30 
0.24

9.43 
0.14
0.16 
0.16

173 
82.1
100.0

3.4 
78.7
82.1

175 
3.4
21.3

21.3 
78.7
100.0

4.7 
74.0
78.7

34.0 
66.0
100.0

6.6 
59.4
66.0

34.0 
6.6

40.6

40.6 
59.4
100.0

72 
522
59.4

CRC 
FLC 
FLT
BMDfcafc) 
BMD(assay)

2.3 
02 
97.5
100.0

114) 
30.3 
0.98
1.29 
129

6.16 
9.43 
0.14
0.30 
024

21 J 
4.7 
74.0
100.0

40.6 
72 

52.2 .
100.0



TesttP-3

Bail Um Feed

Mash Weight -K, Weight
	g Indhridual Cumulative Passing 

65 3.4 2.2 2.2 97.8 
100 13.3 8.6 10.8 89.2 
150 23.1 14.9 25.6 74.4 
200 223 14.7 40.3 59.7 
270 17.8 115 51 A 48.2 
400 11.5 7.4 592 40.8
-400 63.3 404 100.0
Total 155.2 100.0

IS\ Ball Mil EMscharae

Mesh Weight -X, Weight
	g IndvUual Cumulative Passing 

65 0.8 0.7 0.7 99.3 
100 4.9 4.1 4.8 95.2 
150 11.5 9.6 14.4 85.6 
200 15.5 13.0 27.4 72.6 
270 16.0 13.4 404 592 
400 122 10.2 51.0 49.0 
-400 58.6 49.0 100.0
Total 119.5 100.0



Screen Analyses (continued!
TestffPP-3 (continued)

Rouaher 1 Cone

Mesh

65
100
150
200
270
400
-400
Total

Weight
g

0.0
0.0
0.6
1.6
3.6
5.6

94.3
105.7

IndMdual
0.0
0.0
0.6
1.5
3.4
5.3
892
100.0

•X, Weight
Cumulative

0.0
0.0
0.6
2.1
5.5
10.8
100.0

.

Passing
100.0
100.0
99.4
97.9
94.5
89.2

.

.

(hrt Rouaher 2 Cone

Mesh

65
100
150
200
270
400
-400
Total

Weight
g

0.0
0.0
1.2
2.7
5.1
6.7
90.0
105.7

IndMdual
0.0
0.0
1.1
2.6
4.8
6.3

85.1
100.0

•X, Weight 
Cumulative

0.0
0.0
1.1
3.7
8.5
14.9 
100.0

Passing 
100.0 
100.0 
98.9 
96.3 
91.5 
85.1



TesMPP-4

EuOMSft; To recovery a gold bearing sulphide ooncentrate using column Dotation 
and gravity concentration.

A butt sample was prepared by pulping t to approximately 651* solids 
and removing the +2B mesh material prior to storage in a 1500 L conditioner. 
The -28 mesh fraction was than Ightiy reground in a Denver bal ml before 
being further diuted to approximately 3S*soids in a smal 10 L condMoner. 
This comprised the feed to the first of two 6 inch column flotation eels. 
The first column was fed at a rate of 3.7 Uminute slurry. The rougher tai 
from the first column was used to feed the second column. Rougher 
concentrates from both 6 inch columns were combined and cotocted for assay. 
TaJfing from the second 6 Inch column was passed through a Falcon 

rator. A Falcon concentrate and taMng went coBscted and assayed.

Samnto: Little Long Lac Bufc Sample (-28 mesh) 

See next page.

2X150 nrm flotation colurnrv. 57 and 72 ftnM in capadty
Denver bal mH. 305 mm X 610 mm. 1.5 kW
Denver condUoner. 1200 mm X1520 mm. 1500 L
760 mm dtameter Sweoo Vtoro Energy Separator. 28 mesh deck
Falcon Separator, Model B-5



LR44095 
Beaurox Mines 
PP#4

Combined Ro Cone

Falcon 
Separator Falcon Tai

Falcon Cone



Point of Addition Reagent Name Solution 
Strength•x,

Rate
mUmin 

or dropB/min

Feed Rate 
t/h

Ball Ml Feed

Flotation CondKoner

Na2S

A350
R412

CuSO4
DF250

10

2
100
10
2

8.3

13.1
21.0
6.5
2.6

778

246
150
609
49

0.064

Column Flotation Conditions

1 Cohmm

Cokjmn Cal Data

Diameter 150mm
X-secttonaJArea 177 cm2
Total Height 272cm
Total Volume 80 L

(SI Ooeratina Panunetars

Gas
Wash
Feed Rate
Level
PXD
Operating Volume

rm Kev

7.9iymin 
2.12L7min 
2.64L7min

45cm
44 mV
72L

GasVetocty 
WashVelociy 
FeedVekxsty 
NRT 
Flow Bias 
Gas HoW Up

0.74 cm/sec 
0.20 cm/sec 
0.25 cm/sec

30 minutes
23 %
17 %



Test*PP-4 /continued)

Cohjfnn Floiatlon CondlHona

fill Rouahar 2 Column

ffl Cokimn Cal Data

Diameter 150mm
X-secttonal Area 177 cm2
Tola! Height 396cm
Total Volume 72 L

fin Operating Parameters

Gas
Wash
Feed Rate
Level
PXD
Operating Volume

/en Kev w

7.9Umin 
1.061/min 
2.62l7min

18cm
56 mV
57L

GasVelocKy 
WashVetocfty 
Feed Velocity 
NRT
Flow Bias 
Gas HoW Up

0.74 cm/sec 
0.10 cm/sec 
0.25 cm/sec

28 minutes
23*
17 *



TestfPP-4 fomtimmfi

Stream Product Au.g/1 S.%

Ball MB Discharge BMD 1.14 0.25
Rougher 1 Cone R1C 17.5 10.0
Rougher 2 Cone R2C 9.73 4.29
Combined Rougher Cone CRC 10.1 4.58
Rougher ITal R1T 1.00 0.20
Rougher 2 Tai R2T 0.92 0.15
Falcon Cone FLC 20.4 1.04
Falcon Tal FLT 0.84 0.15

MetaNurafcal Balance 12 oroduct formulal

Product

R1C 
R1T
BMCKcaJc) 
BMD(assay)

R2C 
R2T
RlT(calc) 
RlT(assay)

R1C 
R2C
CRC(cafc) 
CRC(assay)

CRC 
R2T
BMIXcafc) 
BMCKassay)

FLC 
FLT
R2T(calc) 
R2T(assay)

Weight•x,

0.8 
992
100.0

0.9 
98.3
992

0.8 
0.9
1.7

1.7 
98.3
100.0

0.4 
975
98.3

Assay, gft or *K 
Au S

17.5 10.0 
1.00 0.20
1.14 
1.14

9.73 
0.92
1.00 
1.00

175 
9.73
135 
10.1

13.5 
0.92
1.14 
1.14

20.4 
0.84
0.92 
0.92

0.28 
024

4.29 
0.15
0.19 
0.20

10.0 
4.29
7.06 
4.58

7.06 
0.15
0.27 
0.25

1.04 
0.15
0.15 
0.15

Distribution, -X, 
Au S

13.0 30.0 
87.0 70.0
100.0

7.7 
79.3
87.0

13.0 
7.7

20.7

20.7 
79.3
100.0

72 
72.1
793

100.0

14.5 
55.5
70.0

30.0 
14.5
445

445 
555
100.0

1.6 
53.9
55.5

CRC 
FLC 
FLT
BMCMcaJc) 
BMCKassay)

1.7 
0.4 
973
100.0

135 
20.4 
0.84
1.14 
1.14

7.06 
1.04 
0.15
0.27 
0.25

20.7 
7.2 

72.1
100.0

445 
1.6 

53.9
100.0



ffl Ball MM Feed

Mesh

65
100
150
200
270
400
-400
Total

/jj\ QaH MlR DfechflfQB

Weight
g

4.2
13.6
24.4
23.4
203
15.0
67.3
168.2

IndKndual
2.5
8.1
14.5
13.9
12.1
8.9
40.0
100.0

•X, Weight
Cumulative

2.5
10.6
25.1
39.0
51.1
60.0
100.0

-

Passing
97.5
89.4
74.9
61.0
48.9
40.0

.
-

Mesh

65
100
150
200
270
400
-400
Total

Weight
g

0.8
6.1
17.2
19.9
19.9
13.0
753
152.2

Individual
0.5
4.0
11-3
13.1
13.1
8.5
49.5
100.0

•fc Weight
Cumulative

0.5
4.5
ISA
283
42.0
50.5
100.0

-

Passing
99.5
95.5
942.
71.1
58.0
49.5

.

.



Screen Analyses (continued)
TestfPP-4 (continued)

f iin Rttiohar 1 Cone

Mesh

65
100
150
200
270
400
-400
Total

Weight
g

0.0
0.0
0.7
1.6
3.6
4.5

26.7
37.1

Indhridual
0.0
0.0
1.9
4.3
9.7
12.1
72.0
100.0

It Weight
Cumulative

0.0
0.0
1.9
6.2
15.9
28.0
100.0

.

Passing
100.0
100.0
98.1
93.8
84.1
72.0

.

.

Rouoher 2 Cone

65 
100 
150 
200 
270 
400 
-400 
Total

Weight
0

0.0
0.0
1.1
2.5
5.3
6.4
733
88.6

IndMtfcial
0.0
0.0
1.2
2.8
6.0
7.2

82.7
100.0

•X, Weight
Cumulative

0.0
0.0
M
4.1
10.0
17.3

100.0
.

Passing
100.0
100.0
98.8
95.9
90.0
82.7

.

.



To recovery a gciU bearing sulphide concentrate using gravity concentration.

A bust sample was prepared by pulping t to approximately 6!Mt solids 
and removing the +2B mesh material prior to storage in a 1500 L conditioner. 
The -28 mesh fraction was duted to 35* soHds and simulaneously pumped 
to the head of the spiral. Tne spiral concentrate was collected for assay 
purposes whie the spiral midds were combined with fresh feed and pumped 
back to the head of the spiral. The spiral tal was passed through a Falcon 
separator where a Falcon concentrate and tal were cciected and assayed.

BankfieU Bufc Sample (-28 mesh)

Flowsheet: See next page.

Eouiornent List: Denver condUoner. 1200 mm X1520 mm. 1500 L 
Falcon Separator. Model B-5 
Reichert Mark VII Spiral



LR&4095 
Beaurox Mines 
PP-5

T IOMMjT'1"

Spiral Cone

Falcon Cone



TestfPP-S (continued)

Stream

Spiral Feed 
Spiral Cone 
Spiral Taiing 
Falcon Cone 
Falcon Taing

Product

SPF 
SPC 
SPT 
FLC 
FLT

Au.g/1

1.45
4.81
1.20
70.5
1.05

Product

SPC
SPT
SPF(cafc)
SPC(assay)

FLC
FLT
SPT(cate)
SPT(assay)

iifni ii vvwyni
%

6.9
93.1
100.0

0.2
925
93.1

Assay, ol
Au

4.81
1.20
1.45
1.45

70.5
1.05
1.20
1.20

Distribution
Au

23.0
77.0
100.0

9.7
673
77.0

SPC 
FLC 
FLT

0.2
923

4.81
70.5
1.05

23.0 
9.7

SRXcate) 
SFDfassay)

100.0 1.45
1.45

100.0



Purpose: To recovery a gold bearing sulphide concentrate using gravity concentration.

PmraAm- A butt sample was prepared by pulping K to approximately 65** solids
and removing the +2S mesh material prior to storage in a 1500 L condMioner. 
The -28 mesh fraction was dfejled to 33* soids and simultaneously pumped 
to the head of the spiral The spiral concentrate was collected for assay 
purposes whle the spiral midds were combined with fresh feed and pumped 
back to the head of the spiral The spiral tai was passed through a Falcon 
separator where a Falcon concentrate and tai were colected and assayed.

Sample! Little Long Lac Buk Sample (-28 mesh) 

See next page.

Denver condUoner. 1200 mm X1520 mm. 1500L 
Falcon Separator. Model B-5 
Refchert Mark VII Spiral



LR04095 
Beaurox Mines 
PP-6

+2B Mesh

Falcon Cone



Stream Product Au. g/t

Spiral Feed . SPF 1.19
Spiral Cone SPC 6.57
Spiral Taing SPT 1.01
Falcon Cone FLC 402
Falcon Talng FLT 0.85

9 IVWVM

SPC
SPT
SPF(cate)
SPC(assay)

FLC
RT
SPT(cate)
SPTJassay)

W""W"

32
963
100.0

0.4
98.4
984

i .Kill./, Vt

Au

6.57
1.01
1.19
1.19

402
0.85
1.01
1.01

Au

175
82.1
100.0

13.5
68.6
82.1

SPC 32 6.57 17.9 
FLC 0.4 402 13.5 
FLT__________98.4______0.85______68.6 
SFD(cafc) 100.0 1.19 100.0 
SFO(assay) 1.19



RESEARCH

18S
Postal Bag 4.3OO

Lalceflold. Ontario
KOI. 2HO

Telephone Mo. (VOS) 652-3341 
Facsimile No. C7OS)

s 4/2*— c&xiw—^

Company: 

Fax. No.:

This armn*nii*Blon consists of includlnc this on*.

TRANSMISSION REPORT

THIS DOCUMENT (REDUCED SAMPLE ABOVE) 
WAS SENT

** COUNT **
# 55

SEND

NO

1

REMOTE STATION I. 0.

HALOUF CONSULTING

START TIME

3- 5-91 1*:31

DURATION

29-18"

 PAGES

55

COMMENT

TOTAL O:29-IB-
XEROX TELECOPIER 7020



Q4O

LAKEFIELD RESEARCH

185 Concession Street
Postal Bag 4300

Lakefield, Ontario
KOL2HO

Telephone No. (705) 652-3341 
Facsimile No. (705) 652-6365

To:

From:
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INTRODUCTION

This report contains the results of testwork conducted on four different Beaurox Mines 
tailing samples as required by Mr. D. Malouf of Malouf Consulting. The purpose of the 
testwork was to investigate the recovery of gold by means of cyanidation, flotation and 
gravity concentration techniques.

The results were forwarded to Mr. Malouf as the testwork proceeded.

LAKEFELD RESEARCH

K.W. Sarbutt 
Manager - Mineral Processing

ST. Project Metallurgist

D. Evans, P. Eng., 
Project Metallurgist

Experimental work by: J. Hughes
J.MacDonald



SUMMARY

l. Head Analyses

Representative head samples were cut from each individual tailing sample and assayed for 
Au, Fe and S(total). The results are summarized as follows:

Table No. 1: Head Assays

Bankfield BankfieId-2 Tashota Little Long Lac

Au,gA
Fe, %
S(total), 1b

2.90
6.33
2.28

1.29
6.40
2.26

3.03
10.1
2.51

1.60
3.80
0.19

Size fraction analyses for Au and S(total) were also performed on the same head samples. 
Table 2 summarizes these results.



Table 2: Size Fraction Analyses

(M Tashota

Mesh
Tyler

65
200
400
-400

Feed(calc)

Mesh
Tyler
65
200
400
-400

Feedfcafc)

fiift LJttto Long Lac

(nil BanMlaM.2

Mesh
Tyler

65
200
400
-400

Feed(cafc)

Mesh
Tyler
65
200
400
-400

Feed(cate)

Weight
g
131.5
306.5
211.1
417.3

1066.4

Weight
g

54.4
388.5
248.2
405.2

1098.3

Weight
g

27.6
374.4
245.0
397.8

1044.8

Weight
g

3.9
130.4
142.2
257.7
534.2

X
12.3
28.7
198
39.1

100.0

Assays, gft
Au

1.75
2.69
3.23
5.52
3.79

or X
S

1.53
0.83
3.04
3.19
2.28

Assays, g/l or *X*
•X,

5.0
35.4
22.6
37.0

100.0

Au
6.04
4.52
1.65
1.50
2.83

S
2.84
1.65
2.45
2.59
2.24

Assays, gft or it
It

2.6
35.8
23.4
38.1

100.0

Au
3.45
1.13
1.26
1.62
1.41

S
0.19
0.07
0.21
0.22
0.16

Assays, 0/10^
X

0.7
24.4
26.6
482

100.0

Au
1.73
1.02
1.46
1.33
129

S
1.54
0.39
2.19
2.92
2.10

Distribution. X
Au S

5.7 8.3
20.4 10.5
16.9 26.4
57.0 54.8

100.0 100.0

Distribution. %
Au S

10.6 6.3
56.6 26.1
13.2 24.8
19.6 42.8

100.0 100.0

Distribution. %
Au S

6.5 3.1
28.8 15.4
21.0 30.2
43.8 51.4

100.0 100.0

Distribution. X
Au S

1.0 0.5
19.3 4.5
30.1 27.8
49.7 67.1

100.0 100.0



A 24 element ICP scan was also conducted and these results are summarized in Table 3.

Table 3: Semi-Ouantitative Analyses

BankfJPlrl Little Lona Lac

As.%
Ba.%
Be.%
Ca.%
Cd.%
Co.%
Cr.%
Cu.%
Fe.%
Mg.%
Mn.%
Mo.%
Na.%
Ni.%
P.%
Pb.%
S.%
Sb.%
Se.%
Sn.%
Te.%
Th.%
u.%
Zn.%

1.39
0.04

•cO.0001
3.25

•cO.003
0.003

0.01
0.008
6.39
1.34
0.05

•cO.01
3.24

0.006
0.04

•cO.02
2.28

0.001
•cO.005
•cO.002
•cO.001
0.001

•cO.001
0.005

0.004
0.02

•cO.0001
2.73

*e0.001
0.007
0.009

0.03
9.57
2.12
0.08

•cO.008
1.21

0.006
0.03

•cO.01
Z15

•c0.001
KO.OOS
•cO.002
•eO.001
0.003

•cO.001
0.01

0.12
0.05

0.0001
2.84

•eO.OOOS
0.003
0.004
0.008

4.04
1.57
0.06

•cO.01
1.71

0.006
0.05

•cO.02
0.22

0.008
•cO.005
K0.002
•eO.001
•cO.001
^.001
0.009

Bankfiold-9

0.85
0.04

0.0001
2.97

0.0007
0.003

0.01
0.008

3.27
1.46
0.06

•cO.01 
3.34

0.006 
0.04

•cO.01
2.01

0.001
•cO.0005

•cO.002
•cO.001
^.001
^.001
0.007



2. Bench Scale Test work 
2. \ Gravity Concentration
A series of tests were conducted to investigate the recovery of gold by gravity 
concentration. 2 kg charges were passed over an 1/8 Wilfley shaking table with the table 
concentrate being upgraded on a Mozley separator. The results are summarized in Table 4.

Table No. 4: Summary of Gravity Concentration Tcstwork

IBSI 

*

4

5

6

00119110

Tashota

BankfieU

Little Long Lac

riuuuu

Mozley Cone 
Mozley Tai 

+ 2B mesh Table Cone 
Table Conc(calc) 
Table Tal
Feed(calc)
Mozley Cone 
Mozley Tal 

•f 28 mesh Table Cone 
Table Conc(calc) 
Table Tal
Feed(caJc)
Mozley Cone 
Mozley Tal 

* 28 mesh Table Cone 
Table Conc(ceJe) 
Table Tal
FeecWcafc)

wwgiH
**

0.1 
2.7 
1.1 
3J9 

962
100.0

0.1 
3.8 
1.7 
&S 

94.5
100.0

0.1 
5.2 
0.1 
5.4 

94.6
100.0

fissay 
Au

141 
5.44 
1.61 
6.70 
3.08
3.22
297 
7.67 
1.00 
9.66 
2.40
2.80
116 

3.45 
1.12 
4.59 
1.03
1.22

gn. T* 
S

20.5 
1.79
2.51

10.7
1.79
2.28

1.24 
0.13
0.19

utsinuu 
Au

2.9 
4.6 
0.5 
8.0 

92.0
100.0

8.1 
10.3 
0.6 

19.0 
81.0

100.0
5.5 

148 
0.1 

20.4 
79.6

100.0

won. Tb 
S

31.4 
68.6

100.0

25.8
74.2

100.0

35.3
64.7

100.0

sful since only an average of 169b of theThis type of gravity concentration was not
gold and 31*36 of the sulphur was recovered by the Wilfley table.

Further gravity concentration tests were performed using a Falcon concentrator. Table 5 
summarizes these results.

Tahlg S* Summary of Falcon Concentrator Results

Test
f
13

14

Sample

Tashota

Little Long Lac

Product

4-28 mesh 
Falcon Cone 
Falcon Tal
Feed(cafc)

* 28 mesh 
Falcon Cone 
Falcon Tal
Feedfcafc)

Weight
X

3.9 
7.9 

88.2
100.0

1.0 
5.0 

94.0
100.0

Assay 
Au
1.53 
9.89 
2.75
3.25
4.57 
6.57 
1.08
1.39

gt.%
S
4.34 
2.55 
1.96
2.10
0.38 
0.59 
0.15
0.17

Dfetribi 
Au

1.9 
23.5 
74.7

100.0
3.3 

23.6 
73.1

100.0

rtton.% 
S
8.2 
9.6 

82.3
100.0

2.2 
16.9 
80.9

100.0
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As seen in Table 5, an average of 24* of the gold and l Vh of the sulphur was recovered 
in the Falcon concentrate. The higher recovery of gold over sulphur indicates that free gold 
displaced sulphide bearing minerals during the operation of the Falcon concentrator until 
the centrifugal bowl became full (~750 g).

2.2 Direct Cvanidation

Representative l kg charges were prepared from the gold tailing samples for cyanidation 
testing. All samples were leached for 120 hours at 50* solids using 1.0 g/L NaCN and 
pH 10.S -11.0. Aliquots were removed every 24 hours in order to determine the rate of 
extraction of the gold. The results are summarized as follows.

Table 6: Summary of Direct Cvanidation Results

Test
#

1

2

3

Sample

Tashota

BankfiekJ

Little Long Lac

Reagent Ct 
kc 

NaCN

3.28

0.91

0.51

Misumption
n 

CaO

10.4

4.10

0.79

24h

68

79

55

Au F-*—1— *L

48h

78

79

55

72h

78

79

55

(••l 19

96h

78

79

55

120h

78.3

79.0

55.1

Residue, g/t 
Au

0.69

0.62

0.67

Feed(cate). g/t 
Au

3.30

3.24

1.53

Maximum extraction of gold was reached after 48 hours of leaching.

2.3 Direct Cvanidation with Lead Nitrate

A series of tests was performed to investigate die effect of lead nitrate addition on the 
cyanidation response of die tailing samples. All tests involved the use of l kg charges 
diluted to SOft solids. A dosage of SOOgA lead nitrate was added in each test Cyanidation 
conditions and metallurgical results are summarized in Table 7.



Table 7t Summary of CyanidaHon Conditions and Results

Standard Conditions: l kg charge
72 hour retention tune 
pH 10.5 -l 1.0 
0.5 g/L NaCN 
500gAPb(NO3)2

Test
*

7

8

9

Sample

Tashota

BankieU-2

Little Long Lac

Reagent Cc 
te 

NaCN

1.47

0.37

0.12

msumption 
rt 

CaO

9.67

2.03

0.89

Au Extraction. X 
72h

69.4

56.4

49.1

Residue, g/l 
Au

0.78

0.59

0.72

Feed(cafc). gft 
Au

2.94

1.35

1.43

In comparison to earlier cyanidation testwork. the addition of the lead nitrate did help the 
cyanide consumption. Table 8 provides a comparison of the different sets of testwork. 
The Bankfield and Bankfield-2 test results are not included since they are not representative 
of each other.

Table ft: Pomnarison of Cvanidation Testwork

Test
*

1
2

3 
9

Sample

Tashota

Little Long Lac

Reagent Gc
kfl 

NaCN

3.28 
1.47

0.51 
0.12

msumption 
ift 

CaO

10.4 
9.67

0.79 
0.89

Au Extraction. **

78.3 
69.4

55.1 
49.1

Residue, g/l 
Au

0.69 
0.78

0.67 
0.72

Feed(cafc), g/t 
Au

3.30 
2.94

1.53 
1.43

As seen in Table 8, there was an average decrease of approximately 7% in the overall 
extraction of gold. This decrease may be accounted tor by Ae lower calculated teed assays.
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2.4 Hean Leach Simulation

The feed for the column leach testwork was agglomerated with 5 kg/t of Portland No. 2 cement, 
the amount of lime consumed in bench scale cyanidation tests and approximately one half of the 
amount of sodium cyanide consumed in the preliminary bottle roll tests.

The column leach apparatus was set up using 15 cm diameter plexiglass conduit of about 1.5 
metres in height. The bottoms of the columns were fined with a steel mesh to retain the solids. 
The columns were leached with flowrates of about 5 mL per minute (15 L/h/m2). The pregnant 
solution discharge from the column was passed through a cartridge containing 15 grams of Calgon 
GRC-22 pre-attritioned carbon. Flowrates were monitored daily and adjusted as required to 
maintain a uniform flow. The loaded carbons were changed periodically to monitor gold 
extraction. Barren solutions were regularly sampled to detennine NaCN and CaO concentrations. 
Table 9 summarizes the results of the column leach tests.

Table 9; Summary of Column Leach Results
Standard Conditions: 0.5 g/L NaCN

pH 10.0 -l 1.0
carbon changes on days l, 2,4,7,14 and 21 
~5 mL/min flowrate 
5 kg/t Portland No. 2 cement

lesi
f

10

11

12

dampie

Tashota

LJttte Long Lac

BankfieU-2

neagerai**

H 
NaCN

3.67

1.00

1.75

jnsunfwon 
fi 

CaO

11.8

0.97

4.75

AU exiracron. *fe

75.7

50.0

56.0

nesoue. g/i 
Au

0.60

0.68

0.57

reeaicacj. gn 
Au

3.00

1.40

1.30

Figure l shows the column leach apparatus while Figure 2 depicts the recovery of gold with 
respect to time.

The metallurgical results for Little Long Lac and Tashota column leaches confirms the results 
obtained from the preliminary bottle roll cyanidarions (without the addition of lead nitrate). Again, 
it is not possible to compare the Bankfield and Bankfield-2 results since these samples are not 
representative of each other.
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Au Extraction versus Time
80

70

\ 60 
l

l s.

40

30

20
10 15 20

Tim* ((toys)

-HBM2-

25 30 35

Flotation

A series of bench scale flotation tests was conducted to investigate the recovery of gold into 
a sulphide concentrate. Flotation tests were performed on either "as is" material or lightly 
reground material. The purpose of the light regrind was to polish the surfaces and remove 
any oxidized layers which may have formed. Aero 412 and PAX were used as collectors, 
Dowfroth 250 as the trottier, CuSCU and Na2S as activators. Table 10 summarizes the 
flotation conditions and metallurgical results.
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Table 10: Summary of Flotation Conditions and Metallurgical Results
Test

9
FI

F2

F3

F4

F5

Sample

Little Long Lac

Bankfieti-2

Little Long Lac

Bankfietd-2

Little Long Lac

Conditions

no grind 
200gftA350 
120gAAF25 

1000gftNa2S 
400gftCuSO4

no grind 
150g4A350 
90gAR412 

500gftCuSO4 
18 g/l Df 250

no grind 
150gftA350 
90gftR412 

500gftCuSO4 
20 on Df 250

grind 
150gftA350 
90gAR412 

500gftCuSO4 
20 on Df 250

grind 
15001A350 
90gftR412 

500gftCuSO4 
20Q/IDF250

Product

RoConcl 
3o Cone 1+2 
Ro Cone 1-3 
RoConcl -4 
RoTafl
Headfcato)
RoConcl 
Ro Cone 1+2 
RoConcl -3 
RoTail
Headfcate)
RoConcl 
Ro Cone 1+2 
Ro Cone 1-3 
RoTail
Headfcate)
RoConcl 
Ro Cone 1+2 
Ro Cone 1-3 
RoTail
Headfcafc)
RoConcl 
Ro Cone 1+2 
Ro Cone 1-3 
RoTaB
Head(calc)

Weight 
%

0.5 
1.0 
5.3 

11.4 
88.6
-

6.4 
10.8 
16.3 
83.7
-

5.5 
7.8 

12.6 
87.4

113.3
12.7 
18.3 
232 
76.8
-
112 
14.1 
20.4 
79.6
-

Assay. 
Au
34.0 
36.2 
10.9 
6.27 
0.71
1.34
6.43 
5.39 
4.34 
0.74
1.33
8.47 
7.06 
5.32 
0.80
1.37
4.93 
3.98 
3.45 
0.68
1.32
5.17 
5.11 
4.20 
0.60
1.33

g/tofK 
S
7.52 
7.85 
2.27 
1.45 
0.22
0.22
19.9 
15.9 
11.5 
0.23
2.07
1.94 
1.57 
1.13 
0.04
0.18
13.0 
9.90 
8.21 
0.22
2.07
0.90 
0.82 
0.68 
0.08
0.20

Distribu 
Au
13.2 
27.5 
43.4 
53.2 
46.8
-
30.9 
43.9 
53.4 
46.6
-
33.9 
40.8 
48.9 
51.1
-
47.4 
55.2 
60.4 
39.6
-
43.5 
542 
64.2 
35.8
-

tbn.% 
S
18.0 
36.6 
55.4 
75.7 
24.3
-
61.4 
83.1 
90.7 

9.3
-
60.1 
69.5 
80.2 
19.8
-
79.8 
87.5 
91.8 
8.2

-
49.8 
57.4 
68.5 
31.5
-

As seen in Figure 3, the polishing grind helped improve the overall recovery of the gold, 
but with a lower grade of concentrate.

Effect of Polishing Grind
70

60

50

40

30

UbLongLiciflogM

5 6

AuGrad*(grt)
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3. Pilot Plant Testwork 

3.1 Column Flotation

The pilot plant testing of the Beaurox Mine samples utilized two 6 inch columns, except for 
Test No. PP-1, which had a 4 inch cleaner column added.

The columns were controlled by a process control computer using pressure transducers 
installed near the bottom of the columns. The pressure transducer senses the pulp level by 
transmitting a O to 100 mV signal to a iiMAC6000 controller. These signals are digitized 
and used in a multi-PID alogrithm, along with manually selected setpoints, to prepare 4-20 
mA signals to control the speed of the tailing peristaltic pumps. Air was injected into each 
column through a sintered stainless steel sparger. Feed to the column cells was controlled 
with manually set variable speed peristaltic pumps. A general arrangement of the flowsheet 
used is shown in Figure 4.

The purpose of the pilot plant testing was to determine if column flotation could produce a 
recovery the same as or greater than that achieved in the bench scale mechanical flotation 
tests.
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All tests used two 6 inch diameter, 2.5 cu. ft. columns as toughers. The tailing from the 
first 6 inch column fed the second 6 inch column. The two rougher columns combined 
gave an average retention time of approximately SO minutes. Concentrates from the rougher 
columns were collected together as a combined rougher concentrate. The tailing from the 
second rougher column was fed to a Falcon separator. This was done in an attempt to 
recover any free gold which was not floated. Test No. PP-1 also made use of a 4 inch 
cleaner column. The combined rougher concentrate was fed to this column. The cleaner 
concentrate was collected and the cleaner tailing was recirculated back to the first rougher 
column. Tables H, 12 and 13 provide summaries of flotation conditions, column key 
variables and metallurgical results, respectively.

Table 11: Summary of Pilot Plant Flotation Conditions

Test
*

PP-1

PP-2

PP-3

PP-4

Sample

BankfieU

BankfeU

Little Long Lac

Little Long Lac

Feed Rate 
ko/h

79

68

81

64

BMP Grind 
*-400mesh

422

42.1

403

40.0

BMO Grind 
*-400mesh

49.4

49.4

49.0

49.5

Na2S

661

644

600

778

Re 
A350

159

247

182

246

agents. 
R412

115

156

113

150

on
CuSCM

684

618

593

609

OF250

17

26

33

49

Analysis of the data shows that the columns were operated within normal ranges for wash 
rate, gas rate and gas holdup. The limited scope of the test program did not provide an 
opportunity to optimize conditions or to evaluate conditions outside the normal ranges.

Additional testing would be required to examine ways to improve gold recovery. 
Specifically, reduced wash water flow and shallower froth bed might improve recovery, 
but the present test results suggest that improvements in recovery might well be at the 
expense of grade. Additional bench scale tests may also be required to evaluate alternative 
collectors.
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Table 12: Summary of Column Kev Variables

Test
it

PP-1

PP-2

PP-3

PP-4

Sample

Sandfield

Bankfiett

Little Long Lac

Little long Lac

Gas 
Velocity 
cm/sec

0.92

1.13

0.74

0.74

Wash 
Velocity 
cm/sec

0.20

0.20

0.20

0.20

Rough 
Feed 

Velocity 
cm/sec

0.28

0.34

0.33

0.25

•riM 
NRT 

minute*

27

22

23

X

Flow 
Bias
*

27

32

31

23

Gas
HoU Up

Ifc

16

22

13

17

Gas 
Velocity 
cm/sec

0.63

0.66

0.74

0.74

Wash 
Velocity 
cm/sac

0.10

0.10

0.10

0.10

Rough 
Feed 

Velocity 
cm/sec

0.28

0.33

0.32

0.25

*r*2 
NRT 

minutes

25

20

21

28

Flow 
Bias 
f.

26

30

31

23

Gas 
Hold Up 

%

17

16

13

17

Table 13; Summary of Pilot Plant Metallurgical Results

Test
t

PP-1

PP-2

PP-3

PP-4

Sample

BankfieU

BankfieU

Little Long Lac

LMto Long Lac

Product

Combined CI Cone 
:afconConc 
Falcon Taina
Feed(calc) 
FeecKassav)
Combined Ro Cone 
Falcon Cone 
Falcon Tailing
FeeoXcalc)
Feed(assav)
Combined Ro Cone 
Falcon Cone 
Falcon Taing
FeeoXcalc) 
Feedfassay)
Combined Ro Cone 
Falcon Cone 
Falcon Taina
FeeoXcalc) 
Feedfassav)

Weight 
%

4.0 
0.2 

96.0
100.0

8.6 
0.4 

91.0
100.0

2.3 
0.2 

97.5
100.0

1.7 
0.4 

97.9
100.0

Assay, 
Au
11.7 
24.0 
1.08
1.53 
1.53
8.48 
12.5 
0.84
1.54 
1.54
11.8 
30.3 
0.98
1.29 
1.29
13.5 
20.4 
0.84
1.14 
1.14

gfiorl 
S

27.1 
17.2 
1.04
3.34 
3.23
6.16 
9.43 
0.14
0.30 
0.24
7.06 
1.04 
0.15
0.27 
0.25

Distribu 
Au
30.0 

3.1 
67.0

100.0

47.2 
3.2 

49.6
100.0

21.3 
4.7 

74.0
100.0

20.7 
7.2 

72.1
100.0

tion.% 
S

69.6 
2.1 

28.4
100.0

40.6 
7.2 

52.2
100.0

44.5 
1.6 

53.9
100.0
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3.2 Gravity Concentration

Two concentration tests were conducted using a Reichert Mark VII spiral and a Falcon 
separator. Figure S depicts the flowsheet layout and Table 14 summarizes the metallurgical 
results.

Table 14: Summary of Spiral Metallurgical Results

Test
*

PP-5

PP-6

Sample

BankfiekJ

Little Long Lac

Product

Spiral Cone 
Falcon Cone 
Falcon Taina
Feedfcafc) 
Feed(assav)
Spiral Cone 
Falcon Cone 
Falcon TaKng
Feed(cafc) 
Feed(assay)

Weight 
It

6.9 
0.2 

92.9
100.0

3.2 
0.4 

96.4
100.0

Assay, g/t 
Au

4.81 
70.5 
1.05
1.45 
1.45
6.57 
40.2 
0.85
1.19 
1.19

Distribution. Ve 
Au

23.0 
9.7 

67.3
100.0

17.9 
13.5 
68.6

100.0

The metallurgical results from the spiral tests are comparable with earlier gravity 
concentration testwork. An average of 3 l1b of the gold was recovered using a 
spiral/Falcon combination in comparison to 24*^ gold recovery when only the Falcon 
separator was used.

There appears to be no advantage to using gravity concentration as a means of recovering 
free gold or gold bearing sulphides.
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CONCLUSIONS

1. The addition of lead nitrate helped reduce the cyanide consumption by roughly half.
2. The extraction of gold from the column leaches was comparable to that obtained in the 

preliminary bottle roll tests.
3. Column flotation of the Bankfield and Little Long Lac bulk samples produced higher 

grade concentrates at lower recoveries in comparison to the earlier mechanical bench 
scale tests.

4. The recovery of gold using a spiral and Falcon separator was not successful. The 
metallurgical results obtained confirmed earlier gravity concentration testwork where 
only 24% of the gold was recovered.
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RECOMMENDATIONS

1. To perform diagnostic leaching tests, in order to determine the location and association 
of the gold.

2. To conduct a mineralogical examination on feed and tailing sample. This will help 
identify gangue components, liberation, association and potential recovery of the gold. 
Centrifuge and heavy liquid tests would be conducted to concentrate the free gold and 
gold bearing sulphides.

3. To conduct further bench scale flotation tests to investigate new reagent schemes and 
optimize flotation conditions.

4. To conduct C.I.L. tests to determine if preg robbing or re-precipitation of the gold 
during leaching is affecting the final extraction of gold.
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SAMPLE PREPARATION AND DISPOSITION

On December 8,1990, January 8 and January 28,1991, three individual shipments of ore 
were received at Lakefield Research and given the designation numbers LR9035861, 
LR9135893 and LR91306035, respectively.

The first shipment contained samples which were used for bench scale testwork. These 
samples were riffled with 3/4 of the original being stored for subsequent testwork. The 1/4 
riffled samples had a series of l kg and 10 kg charges prepared from it

The second shipment received was a series of bulk samples representative of the first 
shipment, which were used for large column leaches and pilot plant testwork.

The third shipment was a replacement shipment for the original Bankfield since it was 
decided that this sample was not representative of the overall tailing sample. The new 
sample was designated as Bankfield-2.
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DETAILS OF TESTWORK

Test No. Sample Test Description

1
2
3
4
5
6
7
8
9
10
11
12
13

14
FI
F2
F3
F4
F5

PP-1
PP-2
PP-3
PP-4
PP-5
PP-6

Tashota
Bankfield
Little Long Lac
Tashota
Bankfield
Little Long Lac
Tashota
Bankfield-2
Little Long Lac
Tashota
Little Long Lac
Bankfield-2
Tashota

Little Lone Lac11T^ *~*m*G ^n

Little Long Lac
Bankfield-2
Little Lone Lac"
Bankfield-2
Little Long Lac
Bankfield-2
Bankfield-2
Little Long Lac
Little Long Lac
Bankfield-2
Little Long Lac

Cyanidation
Cyanidation
Cyanidation
Gravity concentration
Gravity concentration
Gravity concentration
Cyanidation with lead nitrate
Cyanidation with lead nitrate
Cyanidation with lead nitrate ^
Column leach
Column leach
Column leach
Gravity concentration

Gravity concentration
Flotation
Flotation
Flotation
Flotation with grind
Flotation with grind
Column flotation pilot plant
Column flotation pilot plant
Column flotation pilot plant
Column flotation pilot plant
Gravity concentration pilot plant
Gravity concentration pilot plant



TMI 1 Project: 4095 Date: Jan/8191 

Purpose: To evaluate Au •attraction by di met cyanidation.

Operator KcS

Procedure: The ore we* pumped in a 2L bottle and agitated on mechanical roHs. 
NaCT and irno were added and maintained at described levels and 
cyanidation waa carried out in 1 x 120 hour stag*. Pregnant sub-samplaa 
were removed at 24.48.72. and 96h. with booJaa bong weighs
and after samping. At and of teat, pulp waa filtered and washed, with 
al products submitted for assay.

Feed: . 1000 g minus 28 mesh Tashota 

Solution Volume: 1000 ml Pulp Density: 

SoTn Composition: 1.0 g/LNaCN 

pH Range: 10.5-11.0 Ca(OH)2 

Reagent Consumption (KgA of cyanide feed) NaCN:

24D NaCN Consumption: 
48h NaCN Consumption: 
72h NaCN Consumption: 
96h NaCN Consumption: 

120h NaCN Const

SON Solids

328 CaO: 10.4

1.56
2.09
2.53
2.84
328

Tmo 

Hours
0- 1
1-3
3-5
5-8
8-24
24-32
32-48
48-72
72- 96
96-120

Total

Added. Grama
Ac 

NaCN
1.05
0.52
0.34
0.04
0.24
0.43
0.23
0.31
0.44
0.32
3.92

tuat 
CatOHK

829
122
0.90
0.81
0.66
0.37

0
0.34
0.17
041
13.07

NaCN
1.00
0.49
0.32
0.04
0.23
0.41
0.22
029
0.42
0.30
3.72

alant 
CaO
6.30
0.93
0.68
0.62
0.50
0.28

0
026
0.13
024
9.93

Residual
Qra

NaCN
0.51
0.68
0.96
0.77
0.59
0.78
0.71
0.58
0.70
0.56
0.58

ma 
CaO

-
-
-
-
-
-
-
-
-

0.08
0.08

Consumed
Qrai 

NaCN
0.49
042
0.04
023
0.41
022
029
0.42
040
0.42
3.12

na 
CaO

-
-
-
-
-
-
-
-
-

9.87
947

PH

10.54.5
10.6-10.0
11.0-10.3
11.3-10.5
11.3-10.5
11.1-10.6
10.6-10.4
11.0-10.4
10.8-104
10.9-10.7

Motaluigical Balance 

Product
mug

Assays Distribution. Ifc Estimated 
Au.mg/L.g/1 Au Extraction.*

.28maah 
24hPrag 
48hPreg 
72hProg 
96h Prog 
120hPrag 
120hWash

29* 
25.0 
25.0 
25.0 
25.0 
1271 
747 

948.5

1.49
141
1.54
1.55
1.57
1.51
0.61
0.69

1.4
1.0
12
12
12

59.6
14.1
20.3

68
78
78
78

784

Foodfcalc) 978.0 3.30 100.0



Tart 2

Purpoaa:

Procedure:

Project: 4095 Data: Jan/8/91 

To evaluate Au extraction by dtoect cyanidation.

Operator KcS

The ore waa pulped in a 2L bottle and agitated on mechanical roHs. 
NaCN and fma want added and maintained rt described levels and 
cyanidation waa carried out In 1 x 120 hour stage. Pregnant sub-samples 
were removed at 24.48.72. and 96h. with bottles being weighed before 
and after sampeng. At end of test, piito was filtered and washed, win 
al products submitted for assay.

Feed: 1000g tninus28meehBankfield 

Solution Volume: 1000ml Pulp Density: 

SoTn Composition: 1.0 g/LNaCN 

pH Range: 10.5-11.0 Ca(OH)2 

Reagent Consumption (hg/t of cyanide feed) NaCN:

24h NaCN Consumption: 
48h NaCN Consumption: 
72h NaCN Consumption: 
96h NaCN Consumption: 

120h NaCN Cow

50 X Solids

0.91 CaO: 4.10

0.60
0.71
0.78
0.78
0.91

Time 

Hours
0- 1
1-3
3-5
5-8
8-24
24-32
32-48
48-72
72- 96
96-120

Total

Added. Qrame
Ac 

NaCN
1.05
0.51
0.34

0
0
0
0

0.12
0.06

0
2.08

tual 
Ca(OH)2

2.09
0.72
0.90
0.19
0.35
0.18

0
0.24
0.18
023
&08

Equw 
NaCN
1.00
0.48
0.32

0
0
0
0

0.11
0.08

0
1.98

Mtflt
CaO
1.59
0.55
0.68
0.14
0.27
0.14

0
0.18
0.14
0.17
3.86

Residual
Gra 

NaCN
0.52
0.91
1.00
1.00
1.00
1.00
0.89
0.94
1.00
0.87
0.87

ma 
CaO

-
-
-
-
w

-
-
-
-

0.06
0.06

Consumed
Qrar 

NaCN
0.46
0.09

0
0
0
0

0.11
0.06

0
0.13
0.85

ns 
CaO

-
-
-
-
-
-
-
-
-

3.80
3.80

PH

10.5-9.4
10.6-9.9
11.3-10.5
10.8-10.5
11.1-10.3
10.9-10.5
10.5-10.3
11.0-10.3
10.8-10.3
10.9-10.5

Product
mL.g Au.mgvL.gA

Diatribulton.% 
Au

Estimated 
Extraction^

-28 mesh 
24hPrag 
48hPrag 
72hPreg 
96hPreg 
l20hPrag 
120hWash

53.1
25.0
254
25.0
25.0
1085
750

928.1

1.73
1.80
1.79
1.77
1.72
1.65
0.73
0.62

2.9
1.4
1.4
1.4
1.4

56.3
17.2
18.1

79
79
79
79

79.0

Feedfcalc) 324 100.0



Taat3 Project:4095 Data: Jan/8/91 

Purpose: To evaluate Au attraction by dkact cyanidation.

Operator KcS

Procedure: The ore waa putpad in a 2L bodJe and agtatad on mechanical rods. 
NaCN and fcne were added and maintained at described levels and 
cyanidation waa carried out in 1 x 120 hour stage. Pregnant sub-samples 
were removed at 24.48.72. and 96h. with bottles being weighed before 
and after sampRng. At and of test pulp was filtered and washed, with 
al products submtted for assay.

Feed: 1000 g minus 28 meen Little Long Lac 

Solution Volume: 1000 mL Pulp Density: 

SoTn Composition: 1.0 g/LNaCN 

pH Range: 10.5-11.0 Ca(OH)2 

neagant Consumption (fcg/l ol cyanide leed) NaCN:

24h NaCN Consumption: 
4Mi NaCN Consumption: 
72h NaCN Consumption: 
96h NaCN Consumption: 

120h NaCN Const

50 % Solids

0.51 CaO: 0.79

021
024
0.33
0.45
0.51

Time

Hours
0- 1
1-3
3-5
5-8
8-24
24-32
:S!-48
48-72
72- 96
96-12

Total
n

Added. Grama
Ac

NaCN
1.05
0.07

0
0
0

0.16
0

0.03
0.09
0.13
1.53

tual 
CafOHB

0.77
0.00
0.00
0.00
0.17

0
0
0
0

0.15
1.09

Equw 
NaCN
1.00
0.07

0
0
0

0.15
0

0.03
0.09
0.12
1.45

alant 
CaO
0.59

0
0
0

0.13
0
0
0
0

0.11
0.83

Residual
Gra 

NaCN
0.93
1.00
1.00
1 00
085
100
097
09i
0.88
0.94
0.94

ma 
CaO

-
-
-
-
-
-
-
-
-

0.06
0.06

Consumed
Grat 

NaCN
0.07

0
0
0

0.15
0

0.03
0.09
0.12
0.06
0.50

na 
CaO

-
-
-
-
-
-
.
-
-

0.77
0.77

PH

11.0-10.7
10.7-10.8
10.8-10.7
10.7-10.5
112-10.9
10.9-10.9
10.9-10.7
10.7-10.5
10.5-10.4
11.0-10.8

Piuduct
mt.g

Assays
Au. ing/Loft

Distribution^ 
Au Extraction

24hPnjg
48hPreg
72hPrag
96hPrag
120hPreg
120hWash

254 
25.0 
25.0 
25JO 
973 
1104 
969.0

4.29
0.64
0.67
0.63
0.63
0.61
0.15
0.67

1.5 
1.1 
1.1 
1.1
I.1 

39.7
II.1 
43.4

55
55
55
55

55.1

FeaoXcafc) 9742 1.53 100.0



Test No. 4

Gravity Concentration

UW4095 Feb.14/91 Operator: KcS

Purpose: To investigate the recovery of a gold bearing sulphide concentrate by 
gravity concentration using a Wifley 1/8 table and further upgrading of 
the gravty concentrate with the Mozley separator.

Procedure: The sample was passed over a Wifley table through an open circuit where 
the concentrate and taffing were collected.
The concentrate was then transferred to the Mozley separator for further 
cleaning. The Mozley concentrate and taiing were decanted and submitted 
for assay.

2 kg of Tashota composite. 

Grind: As is. 

MefaHuraical Results

Product Weight
	 Ik

Mozley Cone 0.1
MozlryTail 2.7
28 mesh Table Cone 1.1
Table Conc(calc) 3J9
Table Tail 96.2
Feed(cate) 100.0

Assay, g/t, y, 
Au S

141
5.44
1.61
6.70 20.5
3.06 1.79
3.22 2.51

Distribution. Vo 
Au S

2.9
4.6
0.5
8.0 31.4

92.0 68.8
100.0 100.0



Test No. 5 LFUM095 

Gravity Concentration

Feb.14/91 Operator: KcS

Purpose: To investigate the recovery of a gold bearing sulphide concentrate by 
gravity concentration using a Wifley 1/8 table and further upgrading of 
the gravity concentrate with the Mozley separator.

Procedure: The sample was passed over a Wifley table through an open circuit where 
the concentrate and taOing were collected.
The concentrate was then transferred to the Mozley separator for further 
cleaning. The Mozley concentrate and tailing were decanted and submitted 
for assay.

Feed: 2 kg of Bankfield comopsite.

GnOSL As is. 

MetaHuraical Results

Product Weight
	•X,

Mozley Cone 0.1
MozlryTaM 3.8
28 mesh Table Cone 1.7
Table Conc(calc) 5.5
Table TaH 94.5
Feed(cafc) 100.0

Assay, gft.% 
Au S

297
7.67
1.00
9.66 10.7
2.40 1.79
2.80 2.28

Distribution, •fc 
Au S

8.1 
10.3
0.6
194) 25.8 
81.0 74.2 
100.0 100.0



Test No. 6

GravMv Concentration

LRf4095 Feb.14/91 Operator KcS

Purpose:

Procedure:

To investigate the recovery of a gold bearing sulphide concentrate by 
gravity concentration using a Wilfley 1/8 table and further upgrading of 
the gravity concentrate with the Mozley separator.

The sample was passed over a Wlfley table through an open circuit where 
the ooncentrale and faffing were collected.
The concentrate was then transferred to the Mozley separator for further 
cleaning. The Mozley concentrate and tailing were decanted and submitted 
for assay.

2 kg of Little long Lac composite. 

Grind: As is. 

Metalluraical Results

Product Weight

Mozley Cone 0.1
MozlryTail 5.2

-i- 28 mesh Table Cone 0.1
Table Conc(calc) 5.4
Table Tai 94.6
Feed(cafc) 100.0

Assay. g/L *lk 
Au S

116
3.45
1.12
4.59 1.24
1.03 0.13
1.22 0.19

Distribution,-X, 
Au S

5.5
14.8
0.1
20.4 353
79.6 64.7
100.0 100.0



TootT 

Puipoao:

Project 4095 Dote: Feb/4/91 

ToevaJualeAuextnBtionbydhectcyafMdalion.

Operator JH

Procedure: The oro wee pulped MI a 2L bottle and agfceted on
NaCN and fcne wow added and mantansd at deeoribed levels and
cyankJabon was carried out in 1 x 72 hour stage. Lead nitrate i
at the being of the (each. At the end of the teal, pulp was Mored and washed.
with all pr

Feed: 1000 g minus 28 moah Taahola

Solution Volume: 

Sofa Composition: 

pH Range: 

Pb(N09)2:

1000 mL Pulp Density: 

0.5 od NaCN 

10.5-11.0 Ca(OH)2 

500 g/t

50 % Solids

Reagent Consumption (kg/I of cyanide feed) NaCN: 1.47 CaO: 9.67

24h NaCN and CaO Consumption: 0.06
46h NaCN and CaOConeumptton: 1.25
72h NaCN and CaO Coneumprlon: 1.47

9.00
0.41
0.67

Product
mt.0 

9TA
P? eg i Wash

Au.maA.gA

2.14
aoe
0.76

6.5
69.4
24.2

963.7 2.94 100.0



Toot*

Purpooo:

Procedure:

Pro)**: 4095 Dot*: Fob/4/91 

To ovoJuat* Au oxuactton by dkocl cyanidalion.

Thooro 
NoCN and Imo

OporatonJH

o dod and tovotoand
cyanidoitonwao carried out In 1x72 hour otago. Loodnoroto woo oddod 
at th* boing of mo loach. At Iho ond of tho toot pufc woo Morod and wooh 
with oil product* boing oubminod for i

Food: lOOOgmm*20nMohBonkfiold-2

Sohltton Vokifflo: 1000 mL

SoTn Compowbon:

pHRongo:

Pb(N03)2:

SO%SoMdi

0.5 g/LNoCN 

10.5-11.0 Co(OH)2 

500 g/l

RoaoontConoumpeon (kg/1 of cyanido food) NoCN: 047 CoO: 2.03

1.73
1.89
2.03

24l)NoCNondCoOConoumpHon: 
48hNoCNondCoOConoumpten: 
72hNoCNond(^OConownpten: 047

Product
mL.0 Au. mg*, gft

• 28 moon 24
2080
983.7

0.43
048
0.58

0.1 
58.4
43.5

1.35 100.0



Taat9 Project: 4095 Data: FabMAI 

Purpaaa: To avaJuala Au artraction by dhactcyanidalian.

Operator JH

Procadura: Tha oro was pulpad in a 2L botta and agtatad on machanicaJ rote. 
NaCN andIma warn addad andmaintainadatdaacribad lavatoand 
cyamdationwaacaniad out in 1x72 hour ataga. Laad iitoaH' 
at ma bang of ma teach. At ma and of tha taat pulp was Maiad and waahad. 
mm ail product* bamn aubmnad tor i

Faad: 1000gminua28maahUttaLongLae

Solution Vokima: 1000 ml

Sofa Composition:

pHRanga:

Pb(NO3)2:

0.5 oANaCN 

10.5-11.0 Ca(OH)2 

500 gA

RaagamConaumptionOvAofcyanidafaad) NaCN: 0.12 CaO: 0.89

24h NaCN and CaOConaumption: 0.12
4tti NaCN and CaO Canaumpttan: ai2
72h NaCN and CaO Conaumptfon: 0.12

0.67
0.73
0.89

rina

1-2
2-20
20-24
24-48
48-72

NaCN
0.53
0.11

CaiOHttlNaCNl CaO l NaCN l CaO
0.85
0.11
0.05
0.08
048

•OMlgi*?!

CoMumad

NaCN
0.10

0.19 0.04

CaO

0.65
0.06
0.15

PH

112-10.5
10.9-10.6
10.8-10.3
10.7-10.4
11.0-10.3
11.5-10.9

0.84 120 0.61 l 0.91 0.04 0.12 0.86

mL.0 Au.mgA.gA

* 28 maah 11:8 
2090 
973J

1.16 
Oi33 
0.72

1.0
49.1
49.9

1.43 100.0



Test 10

Purpose:

Procedure:

Project: 4095 Date: Mar/04/91 

To evaluate Au extraction by direct cyanidation.

Operator: JH

Approximately 10 kg of agglomerated sample was loaded into a plastic column 102 mm 
in diameter, to a height of 106 cm. A piece of steel mesh was placed at the bottom 
of the column and a piece of burlap on top to nek) disperse the solution. Approximately 
5 L of 0.5 g/L NaCN solution was percolated through the column at a rate of 5 mL 
per minute. The pregnant solution was passed through carbon column where the 
Au in solution was removed. The reagents were replenished as required during 
the test. The loaded carbon was changed after 1.2,4.7.14,21. and 30 days and 
replaced with fresh carbon.

Feed: 10000 g minus 28 mesh Tashota

Solution Volume: 5000 mL Pulp Density: 33 "X, Solids

SoTn Composition: 0.5 g/L NaCN Cement: 5 kg/I

pH Range: 10.0-11.0 Ca(OH)2

Reagent Consumption (kg/I of cyanide feed) NaCN: 3.67 CaO: 11.8

Time

Days
Aggmolerate

0- 1
1-2
2-3
3-4
4-5
5-6
6-7
7-8
8-9
9-10

10-13
13-14
14-16
16- 17
17-21
21-23
23-27
27-30
Total

Added. Grams
Ac 

NaCN
17.0
2.00
0.60
1.32
1.05
1.05
1.05
0.79
1.05
1.05
1.32
1.32
1.32
0.76
1.46
1.26
1.84
1.58
1.58
39.4

lual 
Ca(OH)2

139
0
0

0.16
1.00
1.00

0
0.50
0.50
0.50
0.50
1.00
1.00
0.70
0.70
1.00
2.00
2.00
3.00
155

Equiv 
NaCN
16.2
1.90
0.57
1.25
1.00
1.00
1.00
0.75
1.00
1.00
1.25
1.25
1.25
0.72
1.39
1.20
1.75
1.50
1.50
37.4

atent 
CaO
106
0
0

0.122
0.76
0.76

0
0.38
0.38
0.38
0.38
0.76
0.76
0.53
0.53
0.76
1.52
1.52
2.28
117

Residual
Grai 

NaCN
-

1.91
1.25
1.50
1.50
1.58
1.75
1.50
1.50
1.25
1.25
1.25
1.78
1.10
1.30
0.75
1.00
1.00
1.00
1.00

ms 
CaO

-
-
-
-
.
-
.
-
.
.
.
.
.
-
-
.
-
-
0
0

Consumed
Gra 

NaCN
-

16.1
1.25
1.00
1.00
0.92
0.75
1.00
1.00
1.25
1.25
1.25
0.72

.40

.20

.75

.50

.50
1.50
36.4

ms 
CaO

.
-
-
-
-
-
-
-
-
-
-
.
-
-
-
-
-

117
117

PH

8.9-9.2
9.2-9.4
10.3-9.5
11.5-9.8
11.6-10.1
10.1-9.8
11.2-9.7
11.2-9.6
11.0-9.6
11.4-9.6
11.5-9.3
11.9-9.5
11.1-9.2
11.4-9.4
11.7-8.2
11.9-9.3
10.6-9.1
10.5-9.9



Test 10 Project: 4095 

Metallurgical Balance

Date: Mar/0491 Operator: JH

Product

28 mesh
Day 1 Loaded Carbon 
Day 2 Loaded Carbon 
Day 4 Loaded Carbon 
Day 7 Loaded Carbon 
Day 14 Loaded Carbon 
Day 21 Loaded Carbon 
Day 30 Loaded Carbon 
Barren Solution 
Bareen Wash 
Residue 
Feed(assay) *

Weight 
mL.g

821

Distribution. It, Cum. Extraction. 
Au. mg/L. gA Au Au

2.17 6.0
15.0
13.9
14.0
15.6
16.9
175
16.3
4100
8880
9098
9919

463
105
246
338
254
46.3
17.1

•cO.002
•c0.002

0.60
3.00

23.3
4.9
11.6
17.7
14.4
2.8
0.9
0

0.1
18.3

100.0

23.3
282
39.8
57.5
71.9
74.7
75.6
75.6
75.7



Test 11

Purpose:

Procedure:

Project: 4095 Date: Feb/22/91 

To evaluate Au extraction by direct cyanidation.

Operator: JH

Approximately 10 kg of agglomerated sample was loaded into a plastic column 102 mm 
in diameter, to a height of 100 cm. A piece of steel mesh was placed at the bottom 
of the column and a piece of burlap on top to help disperse the solution. Approximately 
5 L of 0.5 g/L NaCN solution was percolated through the column at a rate of 5 mL 
per minute. The pregnant solution was passed through carbon column where the 
Au in solution was removed. The reagents were replenished as required during 
the test. The loaded carbon was changed after 1,2.4.7.14. and 17 days and 
replaced with fresh carbon.

Feed: 10000 g minus 28 mesh Little Long Lac

Solution Volume: 5000 mL Pulp Density: 33 'X, Solids

SoTn Composition: 0.5 g/L NaCN Cement: 5 kg/1

pH Range: 10.0-11.0 Ca(OH)2

Reagent Consumption (kg/I of cyanide feed) NaCN: 1.00 CaO: 0.97

Time 

Days
Aggmoterate

0- 1
1-2
2-3
3-4
4-5
5-6
6-7
7-8
8-9
9-10
10-13
13-14
14-16
16- 17
Total

Added. Grams
Ac 

NaCN
3.00
2.00
1.60
1.84

0
0.79
0.53
0.26
0.53

0
0

0.26
0.79
0.84
0.74
13.2

tual 
Ca(OH)2

10.5
0
0
0
0

0.60
0
0
0

0.50
0
0
0

0.50
0.60
12.7

Equiv 
NaCN
2.85
1.90
1.50
1.75

0
0.75
0.50
0.25
0.50

0
0

0.25
0.75
0.80
0.70
12.5

alert 
CaO
7.98

0
0
0
0

0.46
0
0
0

0.38
0
0
0

0.38
0.46
9.65

Residual
Gra 

NaCN
-

1.00
1.75
2.50
1.75
2.00
2.25
2.00
2.50
2.50
2.25
1.75
1.70
1.80
1.73
1.73

ms 
CaO

-
-
-
-
-
-
-
-
-
-
-
-
-
-

0.11
0.11

Consumed
Gra 

NaCN
-

3.75
0.75

0
0.75
0.50
0.25
0.50

0
0

0.25
0.75
0.80
0.70
0.77
9.77

ms 
CaO

-
-
-
-
-
-
-
-
-
-
-
-
.
.

9.54
9.54

PH

8.9-9.6
9.6-9.8
9.8-9.9
9.9-9.9

11.6-10.1
10.1-10.0
10.0-10.1
10.1-10.1
11.5-10.3
10.3-10.2
10.2-10.2
10.2-10.1
11.0-10.2
11.5-11.1



Test 11 Project: 4095 

Metallurgical Balance 

Product

-t-28 mesh
Day 1 Loaded Carbon 
Day 2 Loaded Carbon 
Day 4 Loaded Carbon 
Day 7 Loaded Carbon 
Day 14 Loaded Carbon 
Day 17 Loaded Carbon 
Baaen Solution 
Barren Wash 
Residue 
Feed(cafc)

Date: Feb/22/91 Operator: JH

Weight
mL. g

133
14.4
14.8
14.5
15.7
16.0
15.4
3750
3760
9676
9809

Assays Distribution. *X, Cum. Extraction.
Au.mg/L.g/1

2.33
405
19.5
14.5
13.4
14.3
5.20

•c0.002
•cO.002

0.68
1.40

Au

2.2
42.4
2.1
1.5
1.5
1.7
0.6
0.1
0.1
47.8
100.0

Au

42.4
44.5
46.0
47.6
49.2
49.8
49.9
50.0



Test 12

Purpose:

Procedure:

Project: 4095 Date: Feb/22/91 

To evaluate Au extraction by dfrect cyanidation.

Operator: JH

Feed:

Approximately 10 kg of agglomerated sample was loaded into a plastic column 102 mm 
in diameter, to a height of 116 cm. A piece of steel mesh was placed at the bottom 
of the column and a piece of burlap on top to help disperse the solution. Approximately 
5 L of 0.5 g/L NaCN solution was percolated through the column at a rate of 5 mL 
per minute. The pregnant solution was passed through carbon column where the 
Au in solution was removed. The reagents were replenished as required during 
the test. The loaded carbon was changed after 1,2.4.7,14. and 17 days and 
replaced with fresh carbon.

10000 g BankfieU-2

Solution Volume: 

SoTn Composition: 

pH Range:

5000 mL Pulp Density: 33-X, Solids

0.5 g/L NaCN Cement: 5 kg/t

10.0-11.0 Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 1.75 CaO: 4.76

Time 

Davs
Aoamolerate

0- 1
1-2
2-3
3-4
4-5
5-6
6-7
7-8
8-9
9-10
10-13
13-14
14-16
16- 17
Total

Added. Grams
Ac 

NaCN
5.00
2.00
1.84
1.32
0.53
0.53
0.26
1.05
0.79
0.53
1.05
0.79
1.58
1.37
0.89
19.5

tual 
Ca(OH)2

55
0
0

1.00
0

0.50
0.50

0
0.50
0.50
0.80
0.50
0.50
0.50
0.85
61.2

Equiv 
NaCN
4.75
1.90
1.75
1.25
0.50
0.50
0.25
1.00
0.75
0.50
1.00
0.75
1.50
1.30
0.85
18.6

alert 
CaO
41.8

0
0

0.76
0

0.38
0.38

0
0.38
0.38
0.61
0.38
0.38
0.38
0.65
46.5

Residual
Gra 

NaCN
.

0.75
1.25
2.00
2.00
2.25
1.50
1.75
ZOO
1.50
1.75
1.00
1.20
1.50
1.63
1.63

ms 
CaO

-
-
-
-
-
-
-
.
-
-
-
-
-
-
0
0

Consumed
Gra 

NaCN
-

5.90
1.25
0.50
0.50
0.25
1.00
0.75
0.50
1.00
0.75
1.50
1.30
1.00
0.87
17.1

ims 
CaO

.
-
-
-
-
-
-
.
-
-
-
.
-
-

46.5
46.5

PH

8.6-9.4
9.4-9.6

11.5-10.0
10.0-9.7
11.9-9.8

11.1-10.0
10.0-9.8
10.7-9.9
11.5-9.8
10.8-10.0
10.8-9.6
11.1-9.8
11.2-9.6
11.1-10.3

Metallurgical Balance

Product Weight Assays Distribution/
	mL. g Au, mg/L.g/1 Au

Day 1 Loaded Carbon 14.6 313 36.1
Day 2 Loaded Carbon 14.5 69.0 7.9
Day 4 Loaded Carbon 15.6 49.8 6.1
Day 7 Loaded Carbon 15.6 23.0 2.8
Day 14 Loaded Carbon 16.7 172 2.3
Day 17 Loaded Carbon 16.7 5.20 0.7
Barren Solution 3540 *c0.002 0.1
Barren Wash 3840 ^.002 0.1
Residue 9762 0.57 44.0
Feed(calc) 9762 1.30 100.0

Cum. Extraction.' 
Au

36.1
44.0
50.1
52.9
55.2
55.9
56.0
56.0



Test No. 13

Gravity Concentration

LR*4095 Feb.4/91 Operator: JH

Purpose: To investigate the recovery of a gold bearing sulphide concentrate by 
gravity concentration using a Falcon Concentrator.

Procedure: The sample was passed through a Falcon concnetrator where 
the concentrate and tailing were collected. 
The feed was screened at 28 mesh prior to treatment. 
Water was added to the feed to dilute tt to approximately 
solids by weight. 
Final products were assayed for gold and sulphur.

Feed: -10 kg of -28 mesh Tashota composite. 

Grind: As is. 

Metalkjraical Results

Product

28 mesh 
Falcon Cone 
Falcon Tail 
Feed(cate)

Weight 
•X,

3.9
7.9

88.2
100.0

Assay, g/t.' 
Au

1.53
9.69
2.75
3.25

Distribution. "X, 
Au S

4.34
2.55
1.96
2.10

1.9
23.5
74.7
100.0

8.2
9.6

82.3
100.0



Test No. 14 LRJF4095 Feb.4/91 Operator: JH 

Gravity Concentration

Purpose: To investigate the recovery of a gold bearing sulphide concentrate by 
gravity concentration using a Falcon Concentrator.

Procedure: The sample was passed through a Falcon concnetrator where 
the concentrate and tailing were collected. 
The feed was screened at 28 mesh prior to treatment. 
Water was added to the feed to dflute it to approximately 
solids by weight. 
Final products were assayed for gold and sulphur.

Feed: ~10 kg of -28 mesh Little Long Lac composite. 

Grind: As is. 

Metallurgical Results 

Product

28 mesh 
Falcon Cone 
Falcon Tail 
Feed(cafc)

Weight
•X,

3.9
7.9
882
100.0

Assay, gyi.%
Au

1.53
9.69
2.75
3.25

S

4.34
2.55
1.96
2.10

Distribution. -k
Au

1.9
23.5
74.7
100.0

S

8.2
9.6
82.3
100.0



TestNo.Fl Project No. 4095

PuipoM: To perform puiminary rougher flotation lest

Procedure: As stated bekMr.

Feed: -2kg of -28 mean Line Long Lac

Grind: N/A

1/29/91 Operator DE

Staoe
Rougher 1

Condx

Rouaher2

Condx

TOMUIIW v

Condx

Rouoner4

A3SO
SO

50

50

50

ma 

AF2S
40

4(

41

IM1VK

NS2S

500

500

owl. grar 

CuSO4

400

ns per TO 

OF-250

me lime 

Grind

. minum 

Good.
1

5

1

5

1

5

1

Froth
1

2

5

10

PH
82

7.6

9.2

9.5

Stage 
Flotation Cel 
Speed: rpjn. 
X Solids

MetafturgtaaJ Bal

Ro 
D-1 

1800 
35

lance 

Product Weight
0 *

i.Ro Corel 
2. Ro Cone 2 

•3. Ro Cone 3 
4. Ro Cone 4 
5.RoTaflng

Combined Prod!

Feedfcale)

tfCB)

Ro Cone 1*2 
Ro Cone 1-3 
Ro Cone 1-4

9.7 
842 

1183 
1727.5

0.5 
0.5 
43 
6.1 

88.6

1949.9 100.0

19 3 1 .0 
104.1 53 
222.4 11.4

Assays, g/1% 
Au S

34.0 
36.5
4.95 
2.18 
0.71

7.52 
8,19 
0.95 
0.73 
0.08

134 022

362 7JBS 
10.9 227 
627 1.45

Distribution. -X, 
Au S

132 
143 
15.9 
9.8 

463

100.0

27.5 
43.4 
532

18.0 
18.6 
183 
203 
243

100.0

36.6 
55.4 
75.7



Test No. F2 Project No. 4095

Puipese: Te pertorm preliminary rougher flotation test

Procedure: As stated below.

Feed: -2Mg of -28 mesh BanMoU f 2

Grind: N/A

1/31/91 Operator JMO

Staoe
Codxi

Condx2

Rougher 1

Rougher 2

nouonora

A350

50

50

50

nea

R412

30

30

30

Mntsat 

Na2S
500

ted.gra 

CuSO4

400

ra per to 

DF-250

10

7.S

me Time 

Grind

.minute! 

Good.
2

5

1

1

1

Froth

5

10

10

PH
8.0

75

7.6

Stage 
notation Cal
Speed: rpjn. 
%So•di

Metalurgieal Ba

no
0-1

1800 
35

lance

Product

LRo Corel
2. Ro Cone 2
3. Ho ConeS
4.HoTa*ng

W*
g

1244
86.1

1074
16334

light Assaya.gA.% 
% Au S

6.4
4.4
5.5

83.7

643
389
229
074

194
102
245
023

Distribution. % 
Au S

30.9
12.9
9.5

46.6

61.4
21.7

7.6
93

Foadfcalc)

Ho Cone 1+2 
Ho Cone 1-3

19624 100.0

210.9
318.7

104
163

1.33 2.07

539 154
444

100.0 100.0

43.9
53.4

83.1
90.7



Test No. F3 Project No. 4095

Purpose: To perform preRminary rougher flotation tsst

Procedure: As stated betow.

Feed: -2kg of-28 mesh Lttde Long Lac

Grind: N/A

2/4/91 Operator JMD

Staoe
Codxi

Condx2

Rouaherl

Houoner z

RouQher3

A350

50

50

50

Rea 

R412

30

30

30

lentsad 

Na2S
500

ded.gra 

CuSO4

400

nsperto 

DF-250

10

2.5

7J5

me Time 

Grind

.minutH 

Good.
2

5

1

1

1

Froth

5

10

15

PH
9.8

9.3

Stage 
Flotation Gel 
Speed: rpjn. 
X SOWS

Ro 
D-1 

1800 
35

Combto

Product

1. Ho Cone 1
2. Ro Cone 2
3. Ro Cone 3
4.RoTaMng

FesoXcat) 

uctt

Assays, g/1% 
Au S

1074 5.5
462 2.4
99.0 4.7

17164 87.4

1983.6 100.0

8.47
3.77
2.44
040

Ro Cone 1*2 
Ro Cone 1-3

1534
2464

74
12.6

7.06
532

1.94
0.71
0.40
044

0.18

1.57
1.13

Distribution. X
Au S

33.9 60.1
6.5 9.4
8.4 10.7

51.1 19.8

100.0 100.0

40.4 69.5
48.9 802



TOM NO. R Project No. 4095 

To perform proRminery rougher flotation tait.

2*4/91 Operator. JMO

Procedure:

Feed:

Grind:

-2kg of -28 mead BankRold-2

Sminute&acg O 68K eoHdB in laboratory rod ma

Staoe
Codxi

Condx2

Roughen
n Jta *Mh AT **

A350

5C

5C

5t

Rea 

R412

30

30

3C

enftad 

Na2S
500

dod.graj 

CuSO4

400

isperto 

DF-250

10

2.5

7.5

flfiQ Time 

Grind

. minutu 

Cond.
2

5

1

1

1

Froth

5

10

15

PH
9.2

7.8

Stage 
Rotation Col 
Speed: rpjti.
XSottde
.. . . . .0

Ro 
D-1 

1800 
35

Product

1. Ho Cone 1
2. Ho Cone 2
3. Ro Cone 3
4.RoTajtog

f-m^^lm m J ^Mdt

Feod(ca

•^AM

fc)

Uf^t—gt^
VWQnl

g *
2493 12.7
1103 53
95.4 43

15093 763

19643 100.0

coffoneo nvOiw* 

Ro Cone 1*2 3593 163
Ro Cone 1-3 455.0 232

Assaya.gft.% 
Au S

4.93
133
1.43
0.68

132

133
236
135
022

2.07

339 930
3.45 821

Dtttribution, X 
Au S

47.4
7.8
5.3

39.6

100.0

552
60.4

793
7.7
43
82

100.0

87.5
913



Test No. F5 Project No. 4095

Purpoee: To rjerform prolminary rougher flotation test

Procedure: As stated below.

Feed: -2kg of -28 mesh Little Long Lac

Grind: 5 minutes/Zkg 9 65* solids in laboratory rod mill

2/4/91 Operator JMD

Staoe
Codxi

Condx2

Rougher l

Rougher 2

Rougher 3

A350

50

50

' 50

Rea 

R412

30

30

30

lent* ac 

NB2S
500

ded.grai 

CuSO4

400

nsperio 

DF-250

10

2.5

7.5

me Tinw 

Grind

.minutes 

Good.
2

5

1

1

1

Froth

5

10

15

OH
9.7

9.0

Stage 
Flotation Gel 
Speed: rjMii. 
* Solids

Metallurgical Bal

Ro 
0-1 

1800 
35

lance 

Product

l.RoConcl
Z Ro Cone 2
3. Ho Cone 3
4. RoTaing

Feed(caJc)

W
g

220.0
57.7

122.6
15835

19834

right Assays.g/1%
* Au S

112
2.9
62

795

100.0

5.17
459
2.12
0.60

133

050
052
038
0.08

020

Distribution. % 
Au S

435
105
9.9

35.8

100.0

49.8
7.6

11.1
31.5

100.0

Combined Productt

Ro Cone 1+2
Ro Cone 1-3

277.7
4003

14.1
20.4

5.11 052
420 0.68

542
642

57.4
68.5



EuffiOBfi: To recovery a gold bearing aulphida concentrate using oohinvt flotation 
and gravity oonoentration.

A bufk sample waa prepared by pulping i to approximately 65*K soKdB
and removing the +2B mesh material prior lo storage in a 1500 L oondWoner.

being further dautod to approximately 35* softto in a smaJ 10 L conditioner.

The first column waa fad at a rat* of 3 .7 I/minute ahmy. The rougher tail 
from the Dist column waa uaad to feed the second column. Rougher 
omcertoalav from bom 6 Inch o)lufnm were
cleaner column cal. TaBng from the cleaner column was redrpulated to the 
head of me flotation drea* whit thedeanerconceniiate waa coaacted. 
TaSng from the aaoond 6 Inch column waa paaaed through a Falcon 
separator. A Falcon concentrate and taMng ware collected and assayed.

BartdWd Bust Sample (-28 mesh)

2Xl50mmtotationcolumns.S7and72ltrMlncapacfty 
100 mm flotation column, 2B ttros fei capadty 
Denver bel maX 305 mm X tlO mm. 1.5 kW 
Denver oondUonar. 1200 mm X1520 mm, 1500 L 
760 mm dtamatar Swooo VBMD Energy Separator, 
Falcon Separator. Modal B-5



LR04095 
Beaurox Mines 
PP#1

*28 mesh

Falcon Tai

Falcon Cone



Point of Addition Reagent Name Solution 
Strength mL/min 

Of oYops/min

Rate Feed Rate 
t/h

Ball Mil Feed 

Flotation Conditioner

Na2S

A350
R412

CuS04
OF2SO

10

2
100
10
2

8.7

10.5
20.0
9.0
1.1

661

159
115
684
17

0.079

Cotimn Flotation CondHJona

fil Rou

X-eectfomlArM 
Total Height 
Total Volume

150mm 
177 cm2 
272cm 

80 L

Wash

Level 
PXD

9.81/11*1

3.01 Ufnin 
75cm 
41 mV 
72L

GaeVetocty 
WashVetociy 
FeedVetocty 
NRT
Flow Bias 
Gas Hou Up

0.92cnVvee 
0.20 cm/Me 
0.28 cm/sec

27 minute*
27 %
16 X



TastfPP-1 fmntinuwtt

Cnhi flotation Conrilten* /eontinuatfl

ffi) Rounhar 2 Column

ffl Cohimn Cai Data

Diameter ISO mm
X-eectionaj Area 177 cm2
Total Height 396cm
Total Volume 72 L

(St Ooeratina Paramrtofs

Gas

Peed Rale
Level
PXO
Operatino Volume

6.7iymin 
1.06Umin 
2.94Umin

30cm
53 mV
57L

Qa*Vek)cly 
WashValocty
FeedVelocty 
NRT 
Flow Bias
Gat Hold Up

0.63cnVsec 
O.IOcnVsec 
0.28 cm/sec

25 minutes
26 X 
17 It



Stream Product Au.g/l S. X

Bal MM Discharge BMO 1.55
Rougher 1 Feed R1F i.63 3.55
Rougher 1 Cone RIG 11.3
Rougher 2 Cone R2C 10.4
Combined Rougher Cone CRC 10.2 33.2
Cleaner Cone GLC 11.7
Rougher 1 Tailing R1T 1.39
Rougher 2 Tailing R2T 1.13 1.69
Cleaner Tailing CLT 7.30
Falcon Cone FLC 24.0 16.2
Falcon TaiEng FLT l.08 1.66

R*lanr* 19 moth ft familial

Product

GLC
R2T
BMO(calc)
BMCHanay)

BMO
CLT
RlF(calc)
RlF(asaay)

R1C
R1T
RlF(cate)
RlFfasaay)

R2C
R2T
RlT(cafc)
RlT(*May)

R1C
R2C
CRCXcafc)
CFKXaway)

GLC
CLT
CRC(cate)
CRCianay)

FLC
FLT
R2T(cafc)
R2T(assay)

Weight
X

4.0
98.0
100.0

100.0
1.4

101.4

2.5
99.0
101.4

2.6
98.2
99.0

2.5
2.8
5i2

4.0
1.4
5.4

0.2
96.0
96.2

Aeaay.g/lo^
Au S

11.7
1.13
1.55
1.55

1.55
7.30
1.63
1.63

11.3
1.39
1.63
1.63

10.4
1.13
1.39
1.39

11.3
10.4
10.8
10*

11.7
7.30
10.5
10.2

24.0 16*
1.08 1.66
1.13 1.69
1.13 1.69

Dtotribuuon.%
Au S

30.0
70.0
100.0

100.0
6.6

106.6

17.9
88.7
106.6

18.6
70.1
88.7

17.9
18.6
36.5

30.0
6.6
36.6

3.1
67.0
70.1



Product

GLC 
FLC 
FLT

Weight

4.0 
0.2 

96.0

Amy.g/tor*
u S

11.7
24.0
1.08

Distribution. It 
Au S

30.0
3.1

67.0
R1F(cate) 
RlFfastay)

100.2 1.55
1.55

100.0



TflSt*PP-1

li) Ball MB Faad

Weight it weight
g Individual Cumulative Passing

65 0.2 0.1 0.1 99.9
100 1.9 1.0 1.1 989
^50 18.4 9.6 10.7 89.3
200 36.9 194 30.1 69.9
270 324 17.2 472 528
*00 20.1 105 574 42.2
-400 80.6 422 1 00.0
Total 190.9 100.0

	g Individual Cumulative Passing 
65 0.0 0.0 0.0 100.0 
100 0.6 0.4 0.4 99.6 
ISO 74 4.6 5.0 95.0 
200 25.0 144 194 902 
270 304 17.9 37.7 62.3 
400 214 124 50.6 49.4 
•400 83.4 49.4 100.0 
Total 168.9 100.0

(ffi Claanar Con*

	It Weight
g IndMdual Cumulative Passing

65 0.0 0.0 0.0 100.0
100 0.1 0.1 0.1 99.9
ISO 0.7 04 0.4 99.6
200 5.3 22 2.6 97.4
270 344 14.4 17.0 83.0
400 772 322 49.1 50.9
•400 122.2 504 100.1
Total 240.0 100.1



TestfPP-1 (continued)

IM RouotMr 1 Cone

lw\ Rouohar 2 Cone

Mesh Weight X Weight
	g Individual Cumulative Passing 

65 0.0 0.0 0.0 1000 
100 0.1 0.1 0.1 999 
ISO 0.2 0.3 0.4 996 
200 1.4 1.8 2.2 978 
270 7.5 9.6 11.7 88.3 
400 19.4 24.7 36.5 635 
-400 494 63.5 100.0 
Total 78.4 100.0

Mesh Weigh! X Weight
	g IndMdual Cumulative Passing 

65 0.0 0.0 0.0 100.0 
100 0.1 0.3 0.3 99.7 
150 0.4 1.1 1.4 986 
200 1.6 4.5 5.9 94.1 
270 SJ2 14.6 20.5 79.5 
400 a3 233 434 56.2 
-400 204 56.2 100.0 
Total 35.6 100.0



To recovery a gold bearing sulphide concentrate using column flotation 
and gravity concentration.

pmrftAira! A butk sample was prepared by pulping * to approximately 65^t solids
and removing the +2B mesh material prior to storage in a 1500 L con* toner. 
The-28meshtracttcwwasmanlghdyiBgroundinaDenverbalmilbefc)re 
being further dfeited to approximately 351t soUs in a smaB 10 L cond* toner. 
This comprised the feed to the fkst of two 6 inch column flotation eels. 
The first column was fed at a rate of 3.7 I/minute slurry. The rougher tail 
from the first column was used lo feed the second column. Rougher 
concentrates fnm both 6 inch columns were combined and oolected for assay. 
TaHng from the second 6 inch column was passed through a Falcon 
separator. A Falcon concentrate and taiing were collected and assayed.

SaiiMto! BankfleUBuk Sample (-28 mesh)

2 X150 mm flotation columns, 57 and 72 Bras in capacty
Denver bafl me\ 305 mm X 610 mm. 1.5 kW
Denver oondHonsr. 1200 mm X1520 mm. 1500 L
760 mm dhmetsr fiweco Vfcro Energy Separator. 28 mesh deck
Falcon Separator. Model B-5



LRM095 
Beaurox Mines 
PP#2

Combined Ro Cone

Falcon Tai

Falcon Cone



TestfPP-2 (continued)

Point of Addiion Reagent Name Solution 
Strength

Rate Feed Rate
mL/min 

ordropB/min

Ball Ml Feed Na2S

Column nmationConrftiona

10 7.3 644 0.068

rmaiion v*)namoner A43U

R412
CuSO4
DF250

t. 
100
10
2

14.U

23.3
7.0
1.5

247 

156

618
26

in RniMfiar 1 Column

l n Cokmm Cel Data

X-sectionalAnM 
Total Haight 
Total Volume

fin QnaraHnnPafamateia

150mm 
177 cm2 
272cm 
80 L

Wath

Levei
PXO
Operating Volume

12.0 Umin
2.12 Umin
3.62 Umin

53cm
41 mV
72L

QMVetody 
WashVetocty 
Feed Velocity 
NRT
Flow Bias 
Gas Hold Up

1.13 cm/sec 
0.20 cm/sec 
0.34cnVsec

22minutet
32 \
22*



TasMPP-9 lrnntim tort)

Cohimn Ptatatkvt Comfitkvi*

fin Rouahar 2 Column

Cofcimn Cai Pala

Diameter 
X-secttonalAiea 
Total Heigrt 
Total VokinM

150 mm 
177 cm2 
396cm 

72 L

Gas
Wash
Feed Rat*
Level
PXD
Operating Volume

7.0Umin 
l.06Lymin 
3.52 Unto

35cm
53 mV
57 L

GttVetocty 
WajhVelocfty 
FeadVetodty 
NRT
Flow Bias 
Gas Hold Up

0.68 cm/sec 
0.10 cm/sec 
0.33 cm/sac

20 minute*
30 X
16 It



Tast*PP

Stream Product Au. g/t S.%

BaH MM Discharge BMD 1.54 3.23
Rougher 1 Cone RIC 9.49
Rougher 2 Cone R2C 7.95
Combined Rougher Cone CRC 8.97 27.1
Rougher iTai RiT 1.30
Rougher 2 Tai R2T 0.89 1.11
Falcon Cone FLC 12.5 172
Falcon Tai FLT 0.84 1.04

Metaftjnjfeal Balance 12 ryoAirt formula)

Product Weight Assay, g/t or N Distribution. X
S Au S Au S

RIC 
R1T
BMCXcate) 
BMCXassay)

R2C 
R2T
R1T(cafc) 
RlT(assay)

R1C 
R2C
CRC(cafc) 
CRC(assay)

CRC 
R2T
BMCXcafc) 
BMCXassay)

FLC 
FLT
R2T(cafc) 
R2T(assay)

2.9 
97.1
100.0

5.6 
91.4
97.1

2.9 
5.6
8.6

ae
91.4
100.0

0.4 
91.0
91.4

9.49 
1.30
1.54 
1.54

7.95 
0.89
1.30 
1.30

9.49 
7.95
8.48 
197

8.48 
0.89
1.54 
1.54

1&5 
0.84
0.89 
0.89

27.1 
1.11
3.34 
3.23

1.04
1.11 
1.11

18.1 
81.9
100.0

29.1 
52.8
81.9

18.1 
29.1
472

472 
52.8
100.0

32 
49.6
52.8

69.6 
30.4
100.0

2.1 
28.4
30.4

CRC 
FLC 
FLT
BMCXcafc) 
BMCXassay)

ae
0.4 

91.0
100.0

8.48 
12-5 
0.84
1.54 
1.54

27.1 
172 
1.04
3.34 
3.23

47.2 
32 
49.6
100.0

69.6 
2.1 

28.4
100.0



TestfPP-2 fmntinupdl

Screen Analyse*

m Ball Mill Faad

Mash

65
100
150
200
270
400
-400
Total

Weight
a

0.2 
1.5

33.0
31.7
21.4
74.0
175.6

Individual 
0.1 
0.9 
7.9

18.1

42.1
100.0

* Weight 
Cumulative

0.1
1.0
8.8
27.6
45.7
57.9
100.0

Passing 
99.9 
99.0 
91.2 
72.4 
543 
42.1

lm\ Rouahar 1 Cone

65
100
150
200
270
400
•400
Total

If.' Illwgra
a

0.0
0.0
0.3
1.2
4.4
8.9

27.0
414

Individual
0.0
0.0
0.7
2.9
10.5
214
64.6
100.0

% Weight
Cumulative

0.0
0.0
0.7
3.6
14.1
35.4
100.0

-

Passing
100.0
100.0
99.3
96.4
85.9
64.6

.

.

(m) Combined Rouoher C

65
100
150
200
270
400
-400
Total

Weight
g 0.0

0.1
0.4
1.6
52
84
20.0
35.6

IndMdual
0.0
04
1.1
4.5 
14.6 
234 
562 
100.0

* Weight 
Cumulative

0.0
0.3
1.4
5.9
204
43.8 
100.0

Passing 
100.0 
99.7 
98.6 
94.1 
79.5 
56.2



UlMMt l

TesMtPP-3

To recovery a gold bearing sulphide concentrate using column flotation 
and gravity concentration.

A bufc sample was prepared by pulping it to approximately 65** solids 
and removing the +2B mesh material prior to storage in a 1500 L conditioner. 
The -28 mesh fraction was than IghUy reground in a Denver bal mW before 
being further dluted to approximately 35* sofcta in a smal 10 L conditioner. 
This comprised the feed to the flrst of two 6 inch column flotation eels. 
The first column was fed at a rate of 3.7 Uminute slurry. The rougher tal 
from the frat column was used to feed the second column. Rougher 
concentrates from both 6 inch columns were combined and cotocted for assay. 
Tailing from the second 6 inch column was passed through a Falcon 
separator. A Falcon oonterm ale andtaBng were cdected and assayed.

IJIIe Long Lac Bufc Sample (-28 mesh) 

See next page.

2 X150 mm flotation columns. 57 and 72 Ires in capacty
Denver bal ml. 305 mm X 610 mm. 1.5 kW
Denver ooncWomr. 1200 mm X1520 mm. 1500 L
760 mm diameter Sweco Vfeo Energy Separator. 28 mesh deck
Falcon Separator. Model B-5



LR#4095 
Beaurox Mines 
PP#3

Combined Ro Cone

Falcon Tai

Falcon Cone



Reagents

Point of Addition Reagent Mama Solution 
Strength

Rate
mUmin 

ordfops/min

Feed Rate 
t/h

Ball Mil Feed 

Flotation Conditioner

Na2S

A350
R412

CuSO4
OF2SO

10

2
100
10
2

8.1

12.3
20.0
8.0
22

600

182
113
593
33

0.081

Flotation CnnriHinns

ffi Rouohar 1 Cidumn

f n Cohjim Cal Data

X-secttonaJArea 
Total Height 
Total Volume

ISO mm 
177 cm2 
272cm 

80 L

Wath

Level
PXO
Operating Volume

7.9 L/min 
2.12L7min 
3.47 L/min

45cm
44 mV
72 L

GttVetocfty 
WashVetody 
FeedVetocHy 
NRT
Flow Bias 
Gas Hold Up

0.74 cnVsec 
0.20 cm/sec 
0.33 cm/sec

23rrtnute8
31 S
13 %



TestfPP-3 (continued)

Column PWatton fiHona

fih Rnuahar 2 CoLimn

f H Cokinwi Cai Data

Diameter 150mm
X-secttonal Area 177 cm2
Total Height 396cm
Total Volume 72 L

fii) QnataHng Parameter

Gas 7.9Lymin
Wash 1.06 IMn
Feed Rate 3.40 L/rnin
Level 18cm
PXD 56 mV
Operatmg Volume 57 L

GasVelodty 
WashVetecty 
FeedVetodty 
NRT

On Hold Up

0.74 cm/sec 
0.10 cm/sec 
0.32 cm/sec

21 minutes
3^
13 It



Stream Product Au. gd S.%

BaH Ml Discharge BMD 1.29 0.24
Rougher l Cone niC 12.1 6.64
Rougher 2 Cone R2C 10.2 4.03
Combined Rougher Cone CRC 12.9 5.93
Rougher 1 Tal R1T 1.08 0.25
Rougher 2 Tai R2T 1.04 0.16
Falcon Cone FLC 30.3 9.43
Falcon TaH FIT 0.98 0.14

Metalhirnjffl1 Balance f2 product faunula)

Product Weight Assay, g/t or % Distribution, li
It Au S Au S

R1C 
R1T
BMDfcafc) 
BMCXassay)

R2C 
R2T
HlT(cafc) 
RlT(assay)

R1C 
R2C
CRC(caic) 
CRC(assay)

CRC 
R2T
BMD(calc) 
BMtXassay)

FLC 
FLT
R2T(calc) 
R2T(assay)

1.9 
98.1
100.0

0.4 
97.7
98.1

1.9 
0.4
2.3

2.3 
97.7
100.0

0.2 
97.5
97.7

12.1 
108
1.29 
1.29

1.04
1.08 
1.08

12.1

11.8 
12.9

11.8 
1.04
129 
129

30.3 
0.98
1.04 
1-04

6.64 
0.25
0.37 
0.24

4.03 
0.16
0.18 
025

6.64 
4.03
6.16 
5.93

6.16 
0.16
0.30 
024

9.43 
0.14
0.16 
0.16

17.9 
82.1
100.0

3.4 
78.7
82.1

17.9 
3.4

21.3

21.3 
78.7
100.0

4.7 
74.0
78.7

34.0 
66.0
100.0

6.6 
59.4
66.0

34.0 
6.6

40.6

40.6 
59.4
100.0

7.2 
522
59.4

CRC 
FLC 
FLT
BMCKcaJc) 
BMCKassay)

2.3 
0.2 
97.5
100.0

11.8 
30.3 
0.98
1.29 
129

6.16 
9.43 
0.14
0.30 
024

21.3 
4.7 
74.0
100.0

40.6 
7.2 
52.2
100.0



ffl Ball Mil Faorl

Mesh

65 
100 
150 
200 
270 
400 
-400
Total

Weight
9 

3.4
13.3
23.1
22.8
17.8
11.5
633
155.2

IndMdual 
2.2
8.6
14.9
14.7
11.5
7.4

40.8
100.0

S Weight
Cumulative 

2.2
10.8
25.6
40.3
51.8
592
100.0

Passing 
978
89.2
74.4
59.7
48.2
40.8

.

Mesh

65
100
150
200
270
400
-400
Total

Weight
g

0.8
4.9
11.5
15.5
16.0
122
58.6
119.5

IndMdual 
0.7
4.1
9.6
13.0
13.4
102
49.0
100.0

N Weight
Cumulative 

0.7
4.8
14.4
27.4
40.8
51.0
100.0

.

Passing 
99.3
95.2
85.6
72.6
592
49.0

.



(iiO Rounder l Cone

65
100
150
200
270
400
•400
Total

TesWPP-3 (continued)

Weight
0

0.0
0.0
0.6
1.6
3.6
5.6

943
105.7

IndMdual
0.0
0.0
0.6
1.5
3.4
5.3
892
100.0

•X, Weight
Cumulative

0.0
0.0
0.6
&1
5.5
10.8

100.0
.

Passing
100.0
100.0
99.4
97.9
94.5
89.2

.

w

fort Rouoher 2 Cone

65
100
150
200
270
400
•400
Total

Weight
Q

0.0
0.0
12
^7
5.1
6.7 

90.0 
105.7

IndMdual
0.0
0.0
1.1
^6
4.8
6.3 

85.1 
100.0

% Weight 
Cumulative

0.0
0.0
1.1
3.7
8.5
14.9 

100.0

Passing 
100.0 
100.0 
98.9 
96.3 
91.5 
85.1



To recovery a gold bearing sufohide concentrate using column flotation 
and gravity concentration.

A bufc sample was prepared by pulping * to approximately 65* solids 
and removing the +2S mesh material prior lo storage in a 1500 L condMoner. 
The -28 mesh fraction was than Ightty regraund in a Denver bal m* before 
being farther (fluted lo approximately 35* sofcfe in a smal 10 L conditioner. 
This comprised the feed to the Irat of two 6 inch column flotation cete. 
The first column was fed at a rate of 3.7 Uninute slurry. The rougher tail 
from the list column was used to feed the second column. Rougher 
concentrates Horn both 6 inch columns were combined and oolected for assay. 
Taiing fcom the second 6 inch column was passed through a Falcon 
separator. A Falcon concentrate and taiing were coiected and assayed.

UMe Long Lac Busc Sample (-28 mesh) 

See next page.

Equipment LM: 2 X150 mm flotation columns. 57 and 72 Bras hi capacity 
Denver bal m*, 305 mm X 610 mm. 1.5 kW 
Denver condMoner. 1200 mm X1520 mm. 1500 L 
760 mm diameter Sweco Vtoro Ensnjy Separator. 28 mesh deck 
Falcon Separator. Model B-5



LR04095
Beaurox Mines 
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Combined Ro Cone

Falcon Tai

Falcon Cone



TastfPP-4 (continued)

Point of Addition Reagent Name Solution 
Strength

Rat*
mUmin 

oroYope/min

Feed Rate 
t/h

Ball MM Feed 

Flotation CondMoner

Na2S

A3SO
R412

CuSO4
OF2SO

10

2
100
10
2

8.3

13.1
21.0
6.5
2.6

778

246
150
609
49

0.064

Cnhimn Flotation Conditions

Diameter 
X-sectcnalArea 
Total Height 
Total Volume

IS\ Paramatem

150mm 
177 cm2 
272cm 

80 L

Level
PXO
OparadnoVolunw

7.9Lymin

2.64 L/mm 
45cm 
44 mV 
72L

QasVetocty 
WathVfllociy 
Feed Velocity 
NRT

Oat Hold Up

0.74cnVsec 
0.20 cm/tec 
0.25cnVsec

30 minutes
23 X



TastfPP-4

lu\ Rouahar 2 Column

(ft Cokimn Cal Data

Diameter 150 mm
X-sactional AIM 177 cm2
TotaJHaioM 396cm
Total Voluma 72 L

fi) Onerarina Parameters

Ga* 7.9Umin
Wash 1.06 Umin
Faad Rat* 2.62 Umin
Laval 18cm
PXO 56 mV
OparatinoVoluma. 57 L

GasVatocKy 
WashVatocty 
FaadVatodly 
NRT
Flow Bias 
Gas Hold Up

0.74 cm/sac 
0.10 cm/sac 
0.25 cm/sac

28 minutes
23 X
17 It



TasttPP-4 fraitimadl

Stream Product Au.g/t S.%

Ball MM Discharge BMD 1.14 0.25
Rougher 1 Cone H1C 17.5 10.0
Rougher 2 Cone R2C 9.73 4.29
Combined Rougher Cone CRC 10.1 4.58
Rougher 1 Tai R1T 1.00 0.20
Rougher 2 Tai R2T 0.92 0.15
Falcon Cone FLC 20.4 1.04
Falcon Tai FLT 0.84 0.15

Mflt8lhifflfc^ Balance f2 pmttict farmulal

Product Weight Assay, g* o^ Distribution. %
X Au S Au S

RIG 
R1T
BMDfcafc) 
BMDfassay)

R2C 
R2T
RlT(calc) 
R1T(asaay)

RIG 
R2C
CRQcalc) 
CRC(assay)

CRC 
R2T
BMCXcafc) 
BMDfasaay)

FLC 
FLT
R2T(calc) 
R2T(assay)

Overall Meta*1"1^

CRC 
FLC 
FLT
8MD(caJc) 
BMDfassay)

0.8 
992
100.0

0.9 
983
992

0.8 
0.9
1.7

1.7 
983
100.0

0.4 
97.9
983

1.7 
0.4 
97.9
100.0

17.5 
1.00
1.14 
1.14

9.73 
0.92
1.00 
1.00

9.73
13.5 
10.1

13.5 
0.92
1.14 
1.14

20.4 
0.84
0.92 
0.92

20.4 
0.84
1.14 
1.14

10.0 
0.20
0.28 
0.24

4.29
0.15
0.19 
0.20

10.0 
4.29
7.08 
4.58

7.08 
0.15
0.27 
0.25

1.04 
0.15
0.15 
0.15

7.08 
1.04 
0.15 -
027 
0.25

13.0 
87.0
100.0

7.7 
793
87.0

13.0 
7.7

20.7

20.7 
793
100.0

72 
72.1
793

20.7 
72 

72.1
100.0

30.0 
70.0
100.0

14.5 
55.5
70.0

30.0 
14.5
44.5

44.5 
55.5
100.0

1.6 
53.9
55.5

44.5 
1.6 

53.9
100.0



m Ball Mil Faad

fift Ra! Mil Dfech

Mash Weight -* Weight
	g Indhridual Cumulative Passing 

65 4.2 2.5 2.5 97.5 
100 13.6 8.1 10.6 894 
150 24.4 14.5 25.1 74.9 
200 23.4 135 39.0 61.0 
270 20.3 12.1 51.1 48.9 
400 1S.O 8.9 80.0 400 
-400 67.3 40.0 100.0 
Total 168.2 100.0

Mesh Weight * Weight
	g Individual Cumulative Passing 

65 0.8 0.5 0.5 99.5 
100 6.1 4.0 4.5 95.5 
150 172 113 154 84.2 
200 19.9 13.1 283 71.1 
270 19.9 13.1 42.0 58.0 
400 13.0 a5 50.5 49.5 
•400 754 49.5 100.0 
Total 152.2 100.0



Rouaharl Cone

TestfPP-4 (continued)

Mesh

65
100
150
200
270
400
-400
Total

liflliiilllweigni
g

0.0
0.0
0.7
1.6
3.6
4.5
26.7
37.1

Indhndual
0.0
0.0
1.9
4.3
9.7
12.1
72.0
100.0

li Weight
Cumulative

0.0
0.0
1.9
6.2
15.9
28.0
100.0

.

Passing
100.0
100.0
98.1
93.8
84.1
72.0

.

.

Rougher 2 Q

Mesh

65
100
150
200
270
400
-400
Total

Weight
g

0.0
0.0
1.1
2.5
5.3
6.4
73.3
866

Indhridual
0.0
0.0
1.2
2.6
6.0
7.2

82.7
100.0

* Weight
Cumulative

0.0
0.0
1.2
4.1
10.0
17.3

100.0
.

Passing
100.0
100.0
963
95.9
90.0
82.7

.

.



Purpose: To recovery a gold bearing sulphide* ntrate using gravity concentration.

Procedure: A bulk sample was prepared by pulping it to approximately 6SK solids
and removing the +2B mesh material prior to storage in a 1500 L condition
The -28 mesh fraction was dajted to 393t soids and simukaneously pumped 
to the head of the spiral The spiral concentrate was collected for assay 
purposes whse the spiral rrftJds were combined with fresh feed and pumped 
back to the head of the spiral The spiral tal was passed through a Falcon 
separator where a Falcon concentrate and fai were coiected and assayed.

Bankfiekf Buk Sample (-28 mesh)

See next page.

Euinmar* List: Denver condWoner, 1200 mm X 1520 mm. 1500 L 
Falcon Separator. Model B-5 
Raichen Mark VII Spiral



LR&4095 
Beaurox Mines 
PP-5

*2BMwh

Falcon Cone



Stream Product Au. 91

Spiral Fead SPF 1.45
Spiral Cone SPC 4.81
SpiralTaiing SPT 120
Falcon Cone FLC 70.5
Falcon TaSng FLT 1.05

Product WaioM Aaaay.g/t Ototributic
It Au Au

SPC 6.9 4.81 23.0 
SPT _________ 98.1 ______ 1.20 ______ 77.0
SPF(cate) 100.0 1.45 100.0
SPQaaaay) 1.45

FLC 0.2 70.5 9.7
FLT 92J 1.05
SPT(cate) 93.1 1^0 77.0 
SPT(away)

SPC M 4At 23.0 
FLC 0.2 70J 9.7 
FLT_________92J______1.05______673 
SFCXcate) 100.0 1.45 100.0 
SFCKassty) 1.45



To recovery a gold bearing sulphide coiiceiiu ate using gravity concentration.

A bufc sample was prepared by putping l to appnuun^aly 65^ solids 
and removing the +2B mesh material prior to storage in a 1500 L conditioner. 
The -28 mesh fraction was dsuted lo 35* soUs and simuianeously pumped 
to the head of the spiral The spiral concentrate was collected for assay 
puiposes wMe the spiral iridds were combined wfch fresh feed and pumped 
back to the head of the spiral. The spiral la! was passed through a Falcon 
separator where a Falcon concentrate and tai were cosseted and assayed.

sanate: Little Long Lac Bute Sample (-28 mesh) 

Fianahaatr See next page.

Denver condMonar. 1200 mm X1520 mm. 1500 L 
Fatoon Separator. Model B-5 
Recnert Mam VH Spiral



LR04095 
Beaurox Mines 
PP-6

Falcon Cone



Stream

Spiral Feed 
Spiral Cone 
Spiral Taffng 
Falcon Cone 
Falcon Talng

SPF 
SPC 
SPT 
FLC 
FLT

Au.gft

1.19
6.57
1.01
402
0.85

Product Anay.g/t 
Au

Distribution 
Au

SPC
SPT
SPFfcafc)
SPCfanay)

FLC
FLT
SPT(cafc)
SPT(assay)

32
964
100.0

0.4
96.4
964

6.57
1.01
1.19
1.19

402
0.85
1.01
1.01

175
82.1
100.0

13.5
68.6
82.1

SPC 
FLC

LT

32
0.4 
96.4
100.0

SFO(MMy)

6.57
402
0.85
1.19
1.19

17.9
134
68.6
100.0



PROPOSAL

GOLD RECOVERY by
COLUMN FLOTATION and

GRAVITY SEPARATION for
Beaurox Mines Limited

This proposal was prepared at the request of Mr. Dave Malouf of 
Beaurox Mines T .united.

Lakefield Research win undertake to perform die work described for 
me stated cost, given that the cost estimate is deemed accurate to 
within 20 percent, and provided that the program can be completed 
within the 1991 calendar year.

This proposal and cost estimate is submitted in confidence to 
Beaurox Mines Limited.

Keith W. Sarbutt 
Manager - Mineral Processing

Lakefield Research
A Division of Falconbridge Limited 

February 6th, 1991



TECHNICAL PROPOSAL 

Introduction

ft is proposed to conduct a preliminary evaluation of column flotation in order to determine 
its potential to improve precious metal grade and recovery. The proposal includes a cost 
estimate for a continuous pilot scale evaluation mat is intended to supplement the on-going 
bench scale test program currently underway.

Current bench scale testing indicates that gravity separation by tabling recovered about 2(M6 
of the gold in 51b of the weight, at a grade of S to 10 g/t Au. Sulphide recovery was TS1*! 
to 351b. Falcon separator tests showed slightly higher gold recoveries of about 25*^, at 
similar grades, but sulphide recovery was significantly lower at ICWfc to 1596. Flotation 
testing showed that up to 53% of the gold was recovered into 1596 of the weight, at grades 
of about S g/t Au. Sulphide recoveries were significantly higher at 9096.

Li discussions with Lakefield Research staff, it was concluded that the collection bowl in 
the Falcon Separator will fill efficiently with gold and sulphides, but that once the bowl is 
full, trading of gold for sulphides will be somewhat reduced, and gold losses may occur. 
The Falcon Separator might, therefore, perform more efficiently if sulphides were removed 
first. In flotation, gold recovery was more efficient that sulphide recovery, and it is 
therefore recommended that the sample should be treated first by flotation, to recover gold 
and sulphides, and that the flotation tailings then be treated in a Falcon Separator to recover 

ital gold lost to flotation.

Bench scale flotation tests to compare performance with and without a polishing regrind 
indicated that recovery was improved to +6096 with the regrind, and it is recommended that 
a light polishing regrind be included in any further testing.

Equipment and Facilities

Lakefield Research has available a variety of column flotation cells ranging in size from 50 
mm diameter (9 liters) to 300 mm diameter (350 liters). All column cells operate with 
computer level control using a |iMAC-6000 process control computer. In addition, the full 
range of conventional mineral processing can be provided, including gravity concentration 
by jig, spiral, shaking table and centrifugal jig (Falcon, Knelson and Kelsey).

In column flotation it is generally recommended that, for generation of adequate scale-up 
parameters, tests should be conducted in cells of at least 100 mm diameter.

Lakefield Research Technical Proposal



Professional and Technical Staff

The core of column flotation expertise at Lakefield Research includes Dr. Ben J. Huls, 
Ping, Manager - Technology, James T. Furey, P.Eng, Senior Engineer, Steve R. 
Williams, Senior Project Engineer and Maria Falutsu, Metallurgist The knowledge, skills 
and experience of this team covers virtually all aspects of column flotation, from pure 
research at the university level, through applied and industrial research to design, 
commissioning and operation of commercial column flotation installations.

Continuous Test Program

It is recommended to treat 2 x 2 ton samples at 150 kg/h in a continuous circuit consisting 
of a polishing regrind followed by sulphide flotation in a 150 mm diameter column cell of 
60 liters capacity, with column cell tailings being treated in a Falcon Separator. AReichart 
No. 7 Spiral will be included in the plant set up. This will provide for a short run 
evaluation of the Reichart spiral as a replacement for the column flotation stage. All 
products will be assayed for Au only, with multiple determinations on concentrates. In 
addition, the final concentrates will be submitted for multi-element scan by ICP 
(Inductively Coupled Plasma) spectrometer.

Project Schedule

It is anticipated that the continuous treatment program will require about two weeks to 
complete, followed by an additional one to two weeks for preparation of the final technical 
report.

Project Control

The project team will be managed by a Project Engineer, who will retain overall re 
sponsibility for the technical aspects of the program, will supervise individual tests and will 
ensure diligent and astute analysis of all test results. Ore preparation, sampling of the 
column cell and sample preparation will be the responsibility of a technician trained in all 
aspects of pilot scale column cell operation and sampling. Analytical results will be 
scrutinized by senior analytical staff as well as the metallurgical staff to ensure quality 
control.

Project Security

It is the policy of Lakefield Research that all analyses, data and reports paid for by the client 
are the property of the client, and will be maintained in strictest confidence.

Lakefield Research J Technical Proposal



PRICE PROPOSAL

The cost estimate detailed in the following pages is based on the following 
analytical and labour rates;

Professionals STS.OO/honr 
Technologists SfiS.OO/hour 
Technicians S55.00 1 hour

This proposal is based on our best estimate of the amount of work that should be required 
to complete the project, and the cost estimate is deemed accurate to within 2(W6. Invoices 
will reflect actual analytical service and labour usage required by the program, and any 
savings resulting from early success in the test program will be passed along to the client 
Any changes in scope dictated by prior testing results will be made only after consultation 
with the client and subject to his approval. Under no circumstances will the client be 
invoiced for problems or delays which are beyond his ability to control. Lakefield 
Research will retain the right to schedule testing so as to maximize the efficiency of the 
Lakefield Research facilities, and win undertake to ensure that the needs of the project will 
be diligently served.

Cost Estimate - Continuous Testing

Based on ISO kg/h throughput using 150 mm column cell and Falcon separator. 

Sample preparation S 1,040 

Circuit Preparation 2,080 

Circuit Operation

Metallurgist S 600
Column Cell Operator 520
Product Handler l Sampler 440
Sample Assay Preparation 260
Assays (10 x Au only) 120
Screen Analyses (l each) 50 
Cost per Test S 1,990

Total of Four Tests (2 samples, 2 tests each) 7,960

Circuit Dismantling l ,040

Multi-dement ICP Scan on circuit concentrates 100

Reporting and Supervision l ,800

Total Estimated Cost (W- 20**) S 14,020

Lakefleld Research 
A Division of Falconbridge Ltd

Lakefield, Ontario 
4 Febnury 6th. 1991/jtf



INVOICE

LAKEFIELD RESEARCH
A DIVISION OF FALCONBRIDGE LIMITED 

Postal Bag 4300, 185 Concession St. LakefieU. Ontario KOL 2HO 
Phone: (705) 652-3341 Telex No. 06 962842

Fax No. (705) 652-6365

TO: Beaurox Mines Limited
801, 80 Richmond Street, West 
TORONTO, Ontario 
M5H 1A4

No.: 32110

DATE February 6 19 91

G.S.T. NUMBER R101733426

Mr. Dave Malouf

Our Project L.R. 4095 - Ongoing Testvork 

Re: Column Flotation and Gravity Separation

Sample Preparation
Circuit Preparation
Circuit Operation
Circuit Dismantling
Multi-element ICP Scan on circuit concentrates
Reporting and Supervision

G.S.T. 

Total

$ 1,040.00 
2,080.00 
7,960.00 
1,040.00 

100.00 
1,800.00

$ 14,020.00 
981.40

$ 15,001.40

PLEASE RAY BY INVOICE — Terms: Met 3O days. 2X* senrice chatge per month on i •rt*.
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BEAUROX MINES LIMITED
801, 80 Rkhnood SL Wot, Tomato. Ontario MSB 2A4 Telephone: (416) 860-1636 or 860-1701

FM (416)360-7355

SUMMARY REPORT

Introduction

As outlined in the President's letter of the 1989 Roxmark Mines 
Limited. Annual Report, Roxmark has secured the right to evaluate 
several gold tailings deposits in the Geraldton Beardmore Camp. 
Of the 3,OOO,OOO Tons under agreement, preliminary testing has 
shown that a thorough evaluation is warranted and that the 
deposits could contain up to 135,OOO ounces of gold for an 
average grade of plus or minus .045 ounces per ton. Assuming a 
65X recovery and reprocessing costs in the order of *8.OO per ton 
on a scale of plus 1OOO tons per day this project could generate 
the much needed exploration and development funds needed to 
develop the recent discoveries in the camp specifically Roxmark's 
Benedict Zone, the Hardrock Discovery Zone , etc. - It is also 
believed that capital costs required would be a fraction of the 
cost required to implement a conventional mine, mill scenario 
possible 25-3OX - and that this equipment could later be 
supplemented to handle mine-run ore.

There are three properties of prime interest: .

A). Bankfield - Tombill with a common tailings pond
B). Little Long Lac property of Algoma Steel.
C). Tashota Nipigon.

All properties are in the Beardmore Geraldton Mining Division in 
the District of Thunder Bay.

A) BankfieId-Tombill
Located on the North side of Trans Canada Highway ttll-B.SSKm 
west of the turn off to Geraldton in the Western half of 
Errington Twp.

B) Little Long Lac
Located on either side of Hwy 5B4 approximately 3 Km. north 
of Hwy 11 south of the bridge that enters the town of 
Geraldton in Errington and Ashmore Twps.

C) Tashota
The Mine is located North west of Onamen Lake and south of 
Obashkegan Township, between Onamen Lake and Onamen River. 
It is accessible via the Camp 4O Road north to the Con Lake 
Road. Proceed north-east from the Con Lake intersection on 
the Mine Road for approximately 8 miles to the mine site.

. .e

FIELD OFFKB: P.O. Box 730. Geraldtm, Ontario. POT IMO Telephone: (807) 854-0441
Fn (807)8544)997
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A) Bankfield-Tombill Claims 
3 Patented Mining Claims 
TB 10213 
TB 110EO1 
TB 1O645

B) Little Long Lac
8 Patented Mining Claims
TB 1O887
TB 1O6E1
TB 1O560
TB 10561
TB 10568
TB 1O563
TB 1OBB6
TB 1O566

C) Tashota Nipigon
8 Patented Mining Claims 
KK5E3 8. KK5B4

5. A! The Banfcfield Tombill project is subject to a S5X NPI in favor 
of Bankfield and Tombill Mil

B) The Little Long Lac project is subject to a 5X N.S.R. to Lac 
Minerals and annual payments of approximately *4O,OOO to Algoma 
subject to a possitive production decision.

C) The Tashota Nipigon project is subject to a 4X NSR and an 
additional payment of *5,OOO.OO

6. Regional Beoloav

S.E. Malouf Consulting Geologists Limited entered into 
agreements on the above properties for Roxmark Nines Limited. 
Roxmark did the initial work involving research sampling and 
preliminary metallurgical work involving *15,OOO in 1989 and 
early 199O   Roxmark has agreed to give their subsidiary company 
Beaurox Nines Limited Cat present a private corporation) a chance 
to earn a 25X interest in the tailings project for doing a proper 
evaluation, metallurgical testing, feasibility study, and a 
further E5X interest for funding through to production.

7. Current Status

A). Bankfield Tombill - Initial sampling with a Sonic Soil Sample 
a 60 holes drilled indicated appreciable tonnage a -O51 Oz. per 
Ton. with isolated tannage of high grade.

B) Little Long Lac   Investigation of production history 
indicates excessives losses in the mill with two periods of 
tailings retreatment. Initial sampling favorable   1,7BO,OOO "Ton 
potential.

C). Tashota Nipigon   Report on sampling and metallurgy from 
Lakefield Research done by Lynx   Canada in 1978 indicates 
reserves of 5O.OOO tons of -O8B Oz Bold per ton with indicated 
recoveries of 7O.4X

/...3
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A program involving the expenditure of S2OO,OOO.OO is warranted. 
Grids will be established on all properties. The Tashota Mill be 
drilled and sampled on 25 foot centre because of the relatively 
small size of the deposit and high grade nature. The Bankfield 
Tombill Mill be drilled and sampled on SO foot centers - Little 
Long Lac Mill be drilled and sampled on lOO foot centers with 
later definition at SO feet. This should involve 1O,OOO to 
11,OOO feet of drilling and approximately 24OO assays - Sample 
results and locations will be plotted and grade contour lines 
established to locate economic reserves. The grid, drilling and 
sampling Mill cost *1OO,OOO.OO   Sample composites of reject 
samples Mill assembled and sent to Lakefield Research for 
metallurgical studies on the three representative bulk sample.

C

The metallurgical work should cost *4O,OOO   If this stage g 
favourable results, it Mill be followed with a *5O,OOO 
environmental study and then a feasibility study.

9. The project began in August of 199O

10. The project Mill take nine months to complete or 2OO days.

11. Work Completed

The proposed program Mas carried out at a cost of 5165,911.54   
Grids Mere establish on each property and the drilling Mas done 
with a Sonic Soil Sampling machine   "BQ" Rods were used to drill 
doMn through the tailings and into organic material. Samp11 

taken at each five foot section.

A total of 11,OOO feet Mere drilled and 2,621 samples taken. The 
assay results Mere plotted on assay plans. These results Mere 
then contoured to show areas averaging .03 ounces of gold per ton 
and better. Once these areas were known the sample rejects 
representing these areas Mere made into composites for each 
deposit and prepared for bulk metallurgical work at Lakefield. 
Supplementary bulk samples were taken with the use of a back hoe 
which cut five trenches on each of the Bankfield and the Little 
Long Lac deposits. The trenches Mere SO feet long, the depth of 
the tailings and a tMo ton sample representative sample compiled 
from each deposit. There Mas sufficient material for testing on 
the Tashota property as each hole Mas double drilled.

All composites properly identified Mere shipped to Lakefield 
research and arrived December 27th, 199O.

Metallurgical work began in early January with preliminary 
investigations on gravity, flotation, bottle cyanide tests, 3O 
elements scans etc. After a review of initial results a decision 
Mas made to do heap leach column tests on all three ores and to 
do a combination of gravity CFalcon concentrator} and column 
flotation in a continues circuit on the Bankfield and Little Long 
Lac material.



r
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la.     

Reserve calculations on accompanying maps are preliminary and 
cannot be properly addressed until the metallurgical results of 
future work demonstrate what the economical cut off grade 
will be. An attempt was made to evaluate each occurrence 
completely. However the tonnages sampled relate to historical 
production in the following manners

Historical Sampled
Little Longlac 1,788,516 1,36O,OOO Tons or 76.3X
Bankfield-Tombill 419,631 865,190 Tons or 63.3X
Tashota 51,aSO 38,483 Tons or 63.85X

we would expect the sampled tailings to be 1O to 15X lower 
because the shallower fringe areas were not sampled or because of 
normal migration into water courses. In our tonnage calculations 
we used an overall tonnage factor of 19 cubic feet per ton. This 
may have been light especially on the Tashota Nipigon and the 
combined Bankfield Tombill where iron content was 1O.1X and 6.4X 
respectively. Years of compaction and settling could also 
explain the difference.

Specific gravity tests will be done in an attempt to explain 
these differences and increase tonnagi

13. Preliminary

Preliminary reserves from known information:

1. Little Longlac
Tons Grade Qunci 

Al at no cut off 1,36O,OOO .03l 48,160 Oz. 
B) at -OE5 cut off 988.OOO -O37 34,336 Oz. 
CI at .03 cut off 532.OOO .O4a5 22.61O Oz.

S. Bankfield Tombill -

DI at no cut off 865,190 .O3B4 1O,1B3.3O Oz 
EI at .03 cut off 806,190 .044 9,O78.4O Oz

3. Tashota Nipigon

FI at no cut off 38,483 .O7B 8,589 Oz

A+D+F 1,657,613 -O33 54,878.3 
B+E+F 1,164,613 .O394 45,937. 
C+E+F 770,613 .O444 34,811.4 

Notes

Beaurox nines Ltd. plans to computerize all known assay data to be 
able to print out assay plans readily with varying grade contours.
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r 14. Results and Conclusions

Lakefield Research, Metallurgical Progress Report No. 3 and 
Proposal dated February BOth, 1991.

Tashota Nip ioon

The Heap Leach approach to reprocessing the Tashota Nipigon 
tailings appears to be viable Mith preconditioning and agglom 
eration. Uork Mill continue on the feasibility study and Mill 
include the variables of project costs, permits, environmental 
concerns etc. An intermediate step of a field pilot test Mill be 
examined to eliminate possible variances that could occur betMeen 
test work and production experience, and to train personnel.

Bankfield and Little Long Lac

Results to date on the Bankfield and Little Long Lac deposits 
have boon encouraging and informative but point out that further 
laboratory work is required to optimize recoveries. See 
Technical Proposal Lakefield, February BO, 1991; Bench scale 
testing indicates that gravity separation by tabling recovered 
about BOX of the gold in 5X of the weight at a grade of 5 to 1O 
g/t Au   Sulphide recovery Mas B5X to 3SX Falcon separator tests 

^ stunted slightly higher gold recoveries of about B5X at similar 
grades, but sulphide recovery Mas significantly lower at 1OX to 
1SX - Flotation testing showed that up to 53X of the gold was 
recovered into 15X of the weight at grades of above 5 g/t Au   
sulfides recoveries Mere significantly higher at 9OX   Flotation 
tests to compare performance Mith and without a polishing regrind 
indicate that recovery Mas improved to * 6OX Mith a regrind.

It Mas therefore reasonable to assume that a combination of 
"flotation followed by the Falcon concentrator or viceversa could 
attain the targeted recoveries of * 7OX

A continuous test Mas designed involving column flotation and the 
falcon concentrator. Column flotation Mas chosen over 
conventional flotation because of lower capital cost 
requirements, lower maintenance and overhead costs and the 
possibility of producing a higher grade concentrate. The test 
failed to achieve the results obtained in conventional flotation; 
possibly because of the characteristics of the ore, the limited 
scope of the test work, the fineness of the gold or because of 
the incompatibility of the ore Mith column flotation.

we propose to return to conventional flotation coupled Mith 
gravity concentration as this appears to be the logical next 
step. However as a prerequisite further bench scale flotation 
tests will be conducted to investigate neM reagents schemes and 

—^. optimize floatation conditions.

...../A
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c ResuIts and Conelusions (cont.l

Heap leach te^ts on the Bankfiield and Little Lac material gave 
56X and 5O.OX respectfully. Investigative Murk Mill be rarried 
out on the rejects of this material to uee if target recoveries 
can be attained through a combination heap leach folloMed by 
concentration of sulfides and heavy elements.

Specific gravity tests Mill be conducted on all three ores in an 
attempt to relate sampled tonnates with historical production 
records.

The proposal includes a mineralogical examination on feed and 
tailings samples. This Mill help identify gaugue components, 
liberation, association and potential recovery of the gold.

15. Fi

Once additional Metallurgical Mork is complete, MB hope to 
demonstrate a viable project.

Expected Cost PHASE II-A 

  -Metallurgical Work - Lakefield proposal * 34,964.40

-Additional sample material required (representative! 
incl. extraction, freight and assays EO,OOO.OO

-Environmental impact study 5O,OOO.OO

-Engineering and plant design 5O.OOO.OQ
SUB TOTALS *154,964.4O

II B

Trial production   Three tests Mith lots of
2O,OOO tons each mined and processed at an
estimated cost of S1O.OO per ton *6OO.OOO.OO

TOTAL: *754,964.4O

16. Reports Availj^*le5

A) "Ontario Geological Survey" 
Open file Report 563O - 1986 
Volume I - Pg. 87 thru 96 
Pg. 329 Thru 338

Volume II - Pg. 582 thru 584 
Pg. 571 item B Economic Features
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irts Available C front-l

B) "An Investigation of the Recovery of Gold" 
fron Tailings sanple submitted 
by Tashota-Nipigon Mines Ltd. 
Progress Report No. l

Project No. L.R. 319O - Lakefield Research.

17. Metallurgical Report

"The Recovery of Gold fro* Low Grade Tailings Sanpli 
submitted by Beaurox Mines Limited - Progress Report No. 3

18. Assay Haps with preliminary reserves lin back packet l s

l copy ToMbill scale l"- SO 1
l " Bankfield scale l" - 1OO 1
3 "s Little Long Lac scale l"   1OO* with varying cut off grades

19. Proposal by Lakefield Research February SO, 1991 

SO. Location Haps.

David
General Manager and Director 
Roxaarfc Mines Limited 
Beaurox Mines Limited
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PROPOSAL

GOLD RECOVERY 
by GRAVTTTSEPARATION and FLOTATION

for 
BEAUROX MINES UMTTED

This proposal was prepared at the request of Mr. Dave Maloof of

Lakefield Research wfll undertake to perfonn the work described fer
Aft stated ccf.tt givan thpf the COtt fftim**f
widiin 20 percent, and provided that the program can be completed 
within the 1991 calendiryear.

This proposal and cow estimate is submitted in confidence to

Sflrtan
Manager -Mineral Processing

Lakcfleld Research
A Division of Falconbridge Limited 

February 20th, 1991



TECHNICAL PROPOSAL
Introduction

TTiis proposal coven testwctk to recover gold ftmm A~ BgnVffcM **A T jflif j 
tailing samples.

Based on the results of preliminary testworic reported m Progress Report No. 3, it 
is proposed to conduct further labontoygrav^ The 
gravity separation tests would investigate die application of tnc Kelsey Jig to recover gold

^™aii as from the heap leach
tailings from the same samples. Additional beach scale flotation tests would be conducted 
to try to improve Ae gold recovery achieved in die initial testwork.

Subject to Ae results of dot laboratory testwotk, a continuous pilot plant scale 
evaluation has been proposed incorporating gravity separation and conventional fkjtation.

Gravity Separation Testwork

Gokl recovery using the Kelsey Jig will be investigated. Testwcriconihe 
Bankfield taihng has been proposed as part of an on-gomg LakefieM Research progn 
Costsfcffdn^wo^wiUbebcaiiebyLakefieldReieaich, Iftheiesoltsshowpiomise, 
similar teatwodc wffl be ccQdQcted ea the litn^T^cflgljKta^ In addition, 
Kdaey Jig tests wffl be conducted on the heap leach tailings after a slight regrind to break 
down the agglomerates.

Samples presently to storage wfll be used for this testwork.

Flotation Testwork

Beach scale flotation teals win be performed to investigate the effect of altemativ 
collectors, modifiers, and pH on the recovery of gold in a bulk sulphide concentrate.

Samples presently in storage will be used for this testwork.



Continuous Pilot Plant Tearworfc

It is proposed to treat 2 tor*"* ^"iplfii of mf "RanVfjriij gnd T jtflp Long T -ac 
inac^ntinuoascarcwtatafeedrateof lOO-lSOkg/h. The circuit wfll include a polishing 
icgrind and conventional flotation. Gravity separation wffl be iiKorpcian^ either on the 
flotation feed or flotation tailing using a Falcon Separator. Products will be assayed for 
gold and sulphur. Additional analyses may be conducted on Ae final concentrates. Also, 
multi-element ICP scans may be conducted on the final taDing water and solids f or 
environmental considerations.

Ammimimcifa2toimesampfeof each of the BmlrfirJd and Little Long Lac 
samples will be required. It is proposed that a bench scale flotation test first be conducted 
on the piot plant feed samples to compare the response to Ae samples used in the laboratory 
testwotk.

Project Schedule

The laboratory test program win take approximately 3 weeks to complete, "h is 
anticqmied that the continuous pilot wade program will rco^ The 
final report will foHow two weeks after me testwork is complete.

COST ESTIMATE

The cost estimate detailed in the following pages is based on our Analytical Fee 
Schedule far Metallurgical Testwork, and on me following labour rates;

Professional* 1100.00 7 hour
Technologists 170.00 1 hour
Techmtiang 555.00 7 hour

These rates are firm for 1991, but are subject to revision in 1991 The proposal is based on 
our best estimate of the amount of wok that should be required to complete the project 
Invoices will ceflect actual analytical service and labour usage required by me program.

nor testing results will be made only after consultation
L me client and subject to hit approval.



COST ESTIMATE

LABORATORY TESTWORK

Sample Preparation S615
Spedfic Gravity Determinations -3 S26
XRD on Head Samples S150

to determine gangue minerals

Flotation Testwork S4480
estimated 8 tests at S560 each

Kelsey Jifi Testwork
ne variables using LittJc Long Lac sanq)le S948

2 tests oo heap leach rcsidnes S1314
Supervision S700
Project Management S400
Report Preparation ' S560
Misoellaneous, contingency S700
TOTAL (GSTnot included) S10053



CONTINUOUS PILOT PLANT TESTWORK

Sample Preparation S2240

Laboratory Tests S800
to confirm flotation results aa pilot plant feed

Tailings Disposal S600
Sl5CVtx4

Circuit Preparation 12240 

Ctrenit Clean-ap S2000
Circuit Operation

MetalluiEiat 5800 
Foranan SS60 
Operator S440 
Sample pmantkn S260 
Assays -7* Au, S S196

S50
Cost per test S2306

4 tests S9224
Additional Concentrate Analyses S200
Equipment Depredation S1200
Environmental

tailing and tailing -wafer analyses S500

Project Management S1000
Report Preparation 11120
Miscellaneous, contingency S1500

TOTAL (GST not included) 122624

OVERALL ESTIMATE

Laboratory Testwork S10053

Pilot Plant Testwork S22624

TOTAL (OST not included) 132677
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AREA B 
12,000 TONS 6 0.054 OZ./TON

AVERAGE DEPTH = 1.9 FEET
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AREA A 
20,000 TONS t 0.087 OZ./TON

AVERAGE DEPTH = 2.7 FEET
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SUMMARY OF RESERVE 

POTENTIAL
J

AREA A: 20,000 TONS i 0.087 OZ./TON 

AREA B: 12,000 TONS e 0.054 OZ./TON

TOTAL : 32,000 TONS t 0.075 OZ./TON

SEE DETAIL

TAILINGS 8 ROCK l 0.050 OZ./TON 
423 TONS f 0,320 OZ./TON

LEGEND

OZZ./(TON 
TALINGDEPTH OF TAJJNGS (FEET)

SCALE l -- 2 0'
42E19NW9113 63.6072 ASHMORE 200

BEAUROX MINES LTD.

TASHOTA TAILINGS PROJECT
RESERVE POTENTIAL 8 ASSAY PLAN

SCALE ,.. -- 5O

DRAWN BY
C KEATS

DATE
07/11/90

APPROVED-

DRAWM6 NUMBER

REV



x
o 
o:

Mil l FOUNDATION

FLOAT CONC 
(APPROX LOCATION)

FLOAT CONCENTRATE 
APPROX. 800 TONS fi 0.30 OZ /TON

SCRUB 8 
SMALL TIMBER

CH'J'jHL H f OUNDA (ION

SCRUB TREES 8 
WASTE STOCK PILES

.0.060

AREA G (SEE BANKFIELD PLAN) TAILINGS
0.043 

" 10 0.057 
' 25 I45OO TONS l 0.052 OZ./TON8oo

BUSH

YARD ARtA (TAILINGS 8 ROCK)

O/ /TON - 39O TONS i 0470 OZ /TON

LEGEND

DEPTH OF TAILINS (FEETT

42E10NWei13 63.6072 ASHMORE 210

BEAUROX MINES LTD.

TOMBILL TAILINGS PROJECT

ASSAY PLAN
SCALE

l" s 5O

DRAWN BY
C KEATS

DATE
I3/II/9O

APPROVED

DRAWING NUMBER

REV



AREA D 
79,000 TONS B 0.038 OZ./TON

AVERAGE DEPTH = 6 .3 FEET

MAGNEI

LAKE SAMPLES ARE MEASURED 
FROM LAKE BOTTOM

AREA C 
30,000 TONS 0 0.039 OZ./TON

AVERAGE DEPTH = 2.9 FEET LAKE

AREA B
15,000 TONS Q 0.049 OZ./TON 
AVERAGE DEPTH r 2.5 FEET

SUMMARY OF RESERVE

POTENTIAL
AREA F 

34,000 TONS 0 0.039 OZ./TON
AVERAGE DEPTH r 4.6 FEET TOTAL SAMPLED TAILINGS :

264,000 TONS 6 0.037 OZ./TON
AREA E

10,000 TONS 0 0.042 OZ./TON 
AVERAGE DEPTH ^ 4 .0 FEET

RESERVES i 0.030 OZ./TON

AREA: A 22,000 TONS 0 0.053 OZ./TON

B 15,000 0 0.049

C 30.000 0 0.039

D 79,000 0 0.038

E 10.000 0 0.042

F 34,000 0 0.039

Q^:. \AREA A
22,000 TONS O 0.053 OZ./TON 

AVERAGE DEPTH r 2.2 FEET

(TOMBILL) G 14,500 0 0.052
/90

TOTAL 205,000 TONS 0 0.042 OZ./TON

BULK SAMPLE LOCATION

BEAUROX MINES LTD.——— — OUTLINE OF RESERVE POTENTIAL 
S 0.030 OZ./TON

BANKFIELD TAILINGS PROJECT

RESERVE POTENTIAL a ASSAY PLAN

HIGHWAY l

42E10NWei13 63.6*72 ASHMORE



KENOGAMISIS LAKE
AREA D 

739,000 TONS Q 0.035 OZ./TON
AVERAGE DEPTH = 7.8 FEETLAKE SAMPLES ARE MEASURED

FROM LAKE BOTTOM .Q gf .0022 . o 222 .0.01:. .c020 .0.024 .o.pae .002*
9 w '^ w 9 ^ C — O 3 J 95 ? C i 5

LAKE SAMPLES ARE MEASURED 
FROM LAKE BOTTOM

KENOGAMISIS LAKE002 07 OC40^7 ,OC|48+00 N —

.0^46 .O.Q26 |.CXM4

KENOGAMISIS LAKE .^88 .0^39 .0^267+00 N — — 7+00 NL._______l
AREA B 

,OOO TONS i 0.037 OZ./TON KENOGAMISIS LAKE
6+00 N — — 6+00 NAVERAGE DEPTH = 8.1 FEET

-W -W -^ -^F - W- -^ -W1 -W -W -V^- * -^ -^ l- l^-.-

|.3^|2 .Iftl5+00 N — — 5+00 N

W -W

W Mft*4+00 N — — 4+00 NPRIVATE PROPERTYAREA C
58,000 TONS i 0.058 OZ. /TON UNCUT 
58,000 TONS @ 0.044 OZ./TON CUT TO O 

AVERAGE DEPTH * 3 .5 FEET

0^65 .J 046
l cl —————l l — l3+OO N — — 3+00 N

.L.— -.. \ . 0^24 . . ...
53 55 5 5 * V^ l—— —— ——l —— —— —— ——— l

l 1.^030 .^OSC|
i—' —v
' - 02S ' - 0!9 O C2 l l-nrzri 

—— '2+00 N — — 2+00 N
l PRIVATE PROPERTY——i—-f—

l A - TO l - ^ T __iPRIVATE PROPERTT
————

SMALL SCRUB 
0^30 .i028 .0^23 .0^2.4 r a TAG ALDERS1+00 N — l r

WATER METER -H*\
(WELL) l——-V——— lM..-r j-w - ——

BASELINE — BASELINE

W 'W l________l0^40. .3^7

7 AREA A ^ ; — i+oos20,000 TONS S a030 OZ./TON 
AVERAGE DEPTH * 6 .0 FEET

l————————————————l

l___________l

— 2+00 S

— 3+00 S

4+00 S

l.----_____l

W l— 5*00 S

— 6+00 S

— 7+00 S

L 3 .

TOTAL RESERVES 5 0.025 OZ./TON 
928,000 TONS i 0.037 OZ./TON UNCUT

0.036 OZ./TON CUT TO O.I 
(AREA A+B+C+D)

LEGEND

OZ./TC0.033 __
4.5 DEPTH OF TAILINGS (FEET)

* HT OBSTRUCTION

- — — INDICATES APPROXIMATE LOCATION

H BULK SAMPLE LOCATION

42E1WWai13 63.6*72 ASHMORE 230

BEAUROX MINES LTD.

LITTLE LONGLAC TAILINGS PROJECT

ASSAY PLAN (SELECTED GRADE)

19/01/91

C KEATS

SC X. E -- '00
NO

9E AS'ONS



^. KENOGAMISIS LAKE
' 0.065 ' 008.SAMPLES 

MEASURED PROM -AKE BOTTOM •w -w -
KENOGAMISIS LAKE8*OO N-

^47 .cop .0|SC .0^13 .^4 .0^36 . Q^c . 0|p .0^|2 .0^5 . 

^fS. .^Z .^|2 .0|50 J^|5 .Om .0^ .0|37 .^c .00|IKENOGAMISIS LAKE.,

4*OO N — 0.019 . 0.0?6 ^0044 . 004

PRIVATE 
PROPERTY

. -*|S .2^3\ SMAL3*OO N —

PRIVATE PROPERTY PRIVATE PROPERTY

OO N — .3,031 . OC35 . 0030 0026 0030 0.049 0 06^ O 0 .8 
- 5 ^^ 45 33 33 35 " 40 ' 2 eSMALL SCRUB 

8 TAG ALDERS

WATER METER 
(WELL)

0^ .0^ .0^5 .0^ i flfiz 0 05C

0,023 . 0.022 . 0.024 . O.034BASELINE — 0^2 ^42 |7 . 0^77 .OJ^9 .0^, .046 .09 .a

0^56 .004C 023 , 0042 .0040 r: 04 
3T 33 35 4;

2*OO S—

O Q20 O 02Ol
.jsr;____L^ Li

.0026 ~~

. 0.026

0.035

0.058

..AKE SAMPLES ARE 
MEASURED FROM LAKE BOTTOM

\
\

\
;.Q33

\

D0l8 
8 C

85 90
0.026 

' 8 C

., 
48

.0032

\

, 0.03 
4 O

0022

—7+00 N

— 6*00 N

— 5*00 N

— 4*00 N

— 3*00 N

— 2*OO N

— BASELINE

^ l — l *OO S

— 2*00 S

— 3 *00 S

jI— 5*00 S

— 6*00 S

/ SWAMP — 7*OO S

LITTLE LONGLAC WEST:

SAMPLED AREA: 284,000 TONS OF 0.036 OZ./TON UNCUT
284,000 TONS OF 0.032 OZ./TON CUT TO O.I 
AVERAGE DEPTH: 5.8 FEET

ESTIMATED TOTAL WEST SIDE TONNAGE: 500,000 TONS

\ V
\ \

\ \
\

^-^,' 20~~-- —— 20 • JWt |

i
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9 8 9 o \ \ 8 8 8 8 8 9 g g
0 - w ro \ \ 10 w r^ OD m 0 - ^

^ ~~ — ^ . SWAMP

l 1 II T—--L^
LU LU LU LU LU \ ̂

o o o o o L o o o o o c
ro ^ iO ^ [± C

i 1 1 1 1

•s.u^~~ ~~~^-—

D L

2 c

i i i i '
UJ ^ LU LU LU

— ! 8 S S fJ O — CM ro y
D CM CM CM CM CM

\ \ 59

\
LITTLE LONGLAC EAST - I.O75.OOO

AVERAGE

TONS OF 0.030 OZ./TON 
DEPTH: 7.6 FEET

COMBINED TOTAL SAMPLED LITTLE LONGLAC TAILINGS

1,360,000 TONS OF 0.030 OZ./TON CUT TO O.I OZ./TON. (O.O3I UNCUT)

LEGEND:

4.5 bt^TH OF iwLMGS

42E18NW81I3 63.6072 ASHMORE 24O

* HIT OBSTRUCTION
—— —— INDICATES APPROXIMATE LOCATION 

^ BULK SAMPLE LOCATION

BEAUROX M INES LTD.

LITTLE LONGLAC TAILINGS PROJECT

ASSAY PLAN (TOTAL DEPTH)



,.AKE SAMPLES ARE MEASURED 
f-'ROM LAKE BOTTOM

8*OO N — KENOGAMISIS LAKE***- C 020

7+OO N —

AREA D 
200000 TONS 6 0.039 OZ./TON

— 7*00 N

6+OO N —
— 6+00 N

5+OO N —
— 5+00 N

4+OO N —
— 4+00 N

3+00 N —
— 3+00 N

2+OO N —
— 2+00 N

I+OO N —
— i +00 N

LAKE SAMPLES ARE MEAS URED 
FROM LAKE BOTTOM

O QIC , O 029 i O C4; O C56 .^
c ~ c ,*^, l * e - c ^ ^

KENOGAMISIS LAKE
SAMPLING 

REQUIRED0^24 .O^L .0028 .o^ei/- .
jL- -*- J 1-' J *J ^ J O-i txf -sn^

AREA A 
55,000 TONS 6 0.043 OZ./TON

024 ^op. . 0056 . 0068 l . Z 0 2S . O^OjS. 
50 ' 5-1 5 0 50| 50 ~ -

O 09C l 0023 . 0.02? 005 . 002'
* c ^ l e ," i y\ * -^ ,-\

PRIVATE PROPERTY

AREA B 
5O.OOO TONS i: 0.063 OZ./TON

0.046 OZ./TON
UNCUT 
CUT TO O.I-

TONS e 0.041 OZ./TON
1\ SMALL O.Q

x SCRUB a l -r
\ TAG ALDERS \

- - PRIVATE PROPERTYPRIVATE PROPERTY

SAMPLING 
REQUIRED

. OPS -0.03. :035 .003
SMALL SCRUB 
8 TAG ALDERS i/X 

V~-V
WATER METER (WELL) 7

BASELINE —

C 024 . J53 0.109 
' 33 "

049 . O 034 . 0,045 . 0.034 

T

46 .0^5 .0 -i+oo s

— 2+00 b

— 3+00 S

r————4

S SWAMP

/—BASELINE

— 4+00 S

— 5+00 S

— 6+00 S

— 7+00 S

CVJ

TOTAL RESERVES ^ 0.030 OZ./TON 
532,000 TONS l 0.043 OZ./TON UNCUT

0.041 OZ./TON CUT TO O.I 
(AREA A+B+C+D)

LEGEND

OZ./TON

42E18NW8113 63.6072 ASHMORE 250

DEPTH OF TAILINGS (FEETJ 

HIT OBSTRUCTION

INDICATES APPROXIMATE LOCATION

BULK SAMPLE LOCATION

BEAUROX MINES LTD.

LITTLE LONGLAC TAILINGS PROJECT

ASSAY PLAN (SELECTED GRADE)
16/12/90

DRAWN BV

SCALE r -loo-

APPROVED

DRAWING NO

REVISIONS


