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An Investigation of
THE RECOVERY OF GOLD
from samples of HOWRY CREEK ORE
provided by
ART ELLIOTT EXPLORATION

Progress Report No. 1

:

This report refers to the samples as received.

The practice of this Company in issuing reports of this
nature is to require the recipient not to publish the
report or any part thereof without the written consent of
Lakefield Research.

LAKEFTELD RESEARCH

A Division of Falconbridge Limited
Lakefield, Ontario
August 21st, 1988
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‘ . INTRODUCTION

This report details the results of testwork conducted on samples of

Howry Creek ores and waters submitted by Art Elliott Exploration.

The test program included quantitative analysis of two ore samples
and a site water sample, gravity concentration and flotation tests to
recover gold from a screen fines sample, and semi-quantitative (ICP

Scan) analysis of gravity concentration tailings water.

All samples were hand delivered to Lakefield Research by Mr. Art
Elliott of Art Elliott Exploration, and the results and direction of the
. test program were discussed in telephone conversations and meetings with

Mr. Elliott during the course of the project.

KW s LM

éw Robert S. Salter
Generai Manager

James T. ey

. Senior Engineer

Experimental Work By: K. Stewart - technician




SUMMARY

l. Sample Description

On May 3lst, 1988, samples of ore and site water from the Howry Creek
mine were hand delivered to Lakefield Research by Mr. Art Elliott of Elliott
Exploration. The samples were identified as follows:

Howry Creek (Pit 5)

Howry Creek Screen Fines (from ore pile)
Quartz Plug

Shaft Water

The Screen Fines sample consisted of approximately 15 kilograms of
weathered/oxidized fines which were hand screened from the Ore Pile. The
fines were medium brown in colour and of relatively low bulk density. This
material was reserved for testing to recover gold values. The Ore Pile and
Quartz Plug coarse rock samples were analyzed for gold by duplicate fire
assay with the following results: )

Pit 5 13.9 g/t (0.405 oz/ton)
12.7 g/t (0.370 oz/ton)

Quartz Plug 1.55 g/t (0.056 oz/ton)
1. 73 g/t (0.063 oz/ton)

The Shaft Water sanple was from an on-site shaft and was submitted in a
soft drink bottle. The sample contained a small quantity of floating debris
as well as a significant quantity of suspended and settled solids. The
sample was agitated then allowed to settle for 24 hours. An aliquot was
then removed from below the surface and submitted for gquantitative water
analysis. A Certificate of Analysis can be found in the Testwork Details

section of this report.




. Summary (continued) -3 -

' 2. Gold Recovery from Screen Fines The Screen Fines sample was
treated as isona 600mm x 1,270 mm Wilfley shaking table (1/8th size)

operated with middlings recycle. The concentrate was then cleaned once on a
Mozley Mineral Separator. The Mozley concentrates were submitted for Au
analysis. The Mozley and table tails were combined and reground for 15
minutes at 65% solids in a laboratory ball mill and the reground tailings
were then re-tabled as above. The secondary table concentrate was then
cleaned on the Mozley separator to produce a concentrate and a middling for

separate analysis. Results are summarized as follows:

Combined Cbai:se and Fine Results

Weight | Assays Recovery
Product grams Wt % g/t Au (0z/T) mg_Au Au %
Coarse Moz Conc 2.35 0.03 1,185 34.56 2.78 2.0
‘. Fine Moz Conc 13.1 0.18 1,185  34.56 15.52 11.2
Fine Moz Midds 662.1 9.24 84 2.45 55.62 40.1
Final Tails 6,484.9 90.5 10.0 0.29 64.85 46.7
Head (calc) 7,162.5  100.0 19.4 0.57 138.77 100.0

Comb Mozley Conc  15.5 0.22 1,188 34.56 18.31 13.2
Total Grav Conc 677.6 9.46 109.1 3.18 73.92 - 51.3

These data show that the fines sample contained 0.57 oz/ton gold, of
which about 13% was recovered into a gravity concentrate grading about 35
oz/ton. Inclusion of the Mozley middlings yielded a product grading about 3
oz/ton containing about 50% of the gold. This lower grade, higher recovery
product comprised about 10 wt% of the initial feed.

The tails from the second, reground table test were then subjected to
three stage rougher-only flotation to recover gold and sulphides. Results

are sumarized on the following page.
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‘ 2. Gold Recovery fram Screen Pines (continued)
Weight Assays (g/t, %) Distribution (%)
Product gram 3 Au Fe S Au Fe S
Rghr 1 Conc  92.2 8.5 44.8 31.9 19.3 39.6 23.5 38.2
Rghr 2 Conc  94.3 8.7 31.2 32.8 18.9 28.2 24.7 38.3
Rghr 3 Conc  22.8 2.1 16.8 22.2 8.68 3.7 4.0 4.3
Rghr 3 Tail 876.1 80.7 3.39 6.81 1.02 28.5 47.7 19.2
Head (calc) 1085.4 100.0 9.61 11.5 4.29 100.0 100.0 100.0

Ro 1+2 Conc 186.5 17.2 37.9 32.4 19.1 67.8 48.2 76.5
Ro 1-3 Conc 209.3 19.3 35.6 31.2 18.0 71.5 52.3 80.8

These data show that a substantial proportion of the gold remaining in
the tailings following gravity concentration was recoverable by flotation.
The combined rougher concentrate graded 1 oz/ton and contained about 70% of
the residual gold. This incremental gold may have been fine free gold not
recovered in the gravity concentration stage, or it may have been gold
. encapsulated in sulphides. The 'corresponding sulphur and iron assays
indicate that the gold tracked the sulphides but, in the absence of a
detailed mineralogical examination, it cannot be stated with confidence that
the gold was contained in the sulphides.
The combined effect of the two processes - gravity and flotation - are

sumarized as follows:

Weight Assays Distributions
Product _gram Wt § g/t Auoz/TAu mg Au Rec}
Coarse Moz Conc 2.35 0.03 1,185 34.6 2.78 2.0
Fine Moz Conc 13.1 0.18 1,185 34.6 15.48 11.2
Fine Moz Midds 662.1 9.24 84.0 2.45 55.61  40.1
Rghr Conc 1,250.5 17.46  37.1  1.08 46.38  33.4
Rghr Tail 5,234.4 73.08 3.53 0.103 18.47 13.3
Head (calc) 7,162.4 100.0 19.37 0.565 138.73 100.0
9 Combined Conc  1,928.0 26.9 62.4 1.82 120.3  86.7

These data show that 87% of the gold was recovered into 27% of the

weight at a grade of 1.8 oz/ton,




. Sumary (continued)
2. Gold Recovery fram Screen Fines (continued)

In the first gravity test, the sample was tabled as is then reground and
re-tabled. Results were imprgved with regrinding, so a second fresh sample
of screen fines was reground first, then subjected to gravity concentration
with upgrading on the Mozley separator. Cobalt was analyzed in addition to
gold in this test to determine if cobalt could be concentrated by gravity.
Results were as follows:

Weight Assays Racoveries (%)
Product grams Wt % g/t Au (0z/T) $ Co Au Co
Mozley Conc 14.48 0.15 601 17.5 0.230 21.6 1.9
Mozley Tail 1,191.0 12.6 6.00 0.17 0.024 17.7 16.6
Table Tail 8,254.5 87.3 2.97 0.09 0.017 60.7 = 8l1.5
Head (calc) 9,460.0 100.0 4.27 0.12 0.018 100.0 100.0
Table Conc 1,205.5 12.7 13.1 0.38 0.026 39.3 18.5

The feed sample for this test was significantly lower in grade (0.12
oz/ton) than the previous sample of screen fines (0.55 oz/ton). The Mozley
concentrate was lower in grade but higher in recovery than in the previous
test. This degree of variation would be acceptable in the treatment of
small quantities of ore of similar grade. The effect of the lower grade is
difficult to predict. 1In the treatment of tonnage quantities, however, it
would be reasonable to expect that recovery could be held at about 20 %
while achieving grades of +30 oz/ton.

The above test confirms the presence of cobalt in the ore at a grade of
0.018% or about 5 oz/ton. The cobalt was upgraded by a factor of 12 to

about 67 oz/ton in the gravity concentrate, but recovery was very low at .

about 2%.




. Summary (continued)

3. Analysis of Table Tails Water

Following the first table test, a quantity of water was decanted from
the collected tailings. The water sample was allowed to settle and was then
filtered through a Millipore filter and submitted for analysis by
Semi-guantitative Inductively Coupled Argon Plasma Spectroscopy. The most
significant constituents are summarized below and a complete Certificate of

Analysis can be found in the Testwork Details section of this report.

Element mg/L

As 0.44
Ca 33.0
Mg 4.36
Na 3.28
[ 8.18
Si 1.49
S04 23.4
pH 7.4

The higher values for sulphur, sulphate sulphur, arsenic and nickel can
probably be attributed to the'fact that the screen fines were recovered from
an ore pile which had been 1lying exposed to the elements for a number of
years. It should be noted that the degree of dilution resulting from a
laboratory scale gravity concentration test may not be comparable to the

dilution which would occur in a production plant.




CONCLUSIONS

The gold contents of the two individual ore samples suhnittéd, as
determined by duplicate fire assay were as follows:
Howry Creek (Pit 5) 0.388 oz/ton
Quartz Plug 0.060 oz/ton '
The gold contents of the two Screen Fines samples, as calculated from
fire assays of test products were as follows:
Screen Fines 1 0.566 oz/ton
Screen Fines 2 0.125 oz/ton
Gravity concentration tests were conducted on the high and low grade
Screen Fines samples using a Wilfley shaking table and a Mozley Mineral
Separator. Tests on the high grade material showed that, with a moderate
regrind prior to processing, about 13% of the géld was recovered into a
product grading about 35 oz/ton. Only about 2% of the gold was recovered
without regrinding. An additional 40% of the gold was recovered into a
middling product grading about 2.5 oz/ton. In a similar test on the low
grade material, about 22% of the gold was recovered into a product grading
about 18 oz/ton. Cobalt analyses in this test showed that less than 2% of
the cobalt is recovered into the gravity concentrate. A flotation test
showed that. about 70%- of the gold could be recovered into a concentrate
grading about 1 oz/ton, this product comprising about 20% of feed weight.




TESTWORK DETAILS




Art Elliott Exploration
{Howry Creek)

Gravity Concentration Report

Test 1 - Table/Mozley on Unground Fines

Product grams
Moz 1 1.15
Moz 2 1.20
Gravity Tails 7,160

Assays
g/t Au  (0z/T)
1,020 29.75
1,343 39.17

LR-3532

mg Au

1.173
1.612

Reground and portion re-tabled.

Test 2 - Table/Mozley on Reground Tails from Test 1

(adjusted results)

Weight Assays
Product grams Wt $ g/t A (0z/T)
Moz 1 13.06 0.18 1,185 34.56
Moz 2 662.1 9.25 « 84.0 2.45
Gravity Tails 6,484.9 90.6 10.0 0.29
Head (calc) 7,160.0 100.0 19.0 0.55
Combined Coarse and Fine Results

Weight Assays
Product grams Rt 3 g/t Au  (0z/T)
Coarse Moz Conc 2.3% 0.03 1,185 34.56
Fine Moz Conc 13.1 0.18 1,185 34.56
Fine Moz Midds 662.1 9.24 84 2.45
Final Tails 6,484.9 90.5 10.0 0.29
Head (calc) 7,162.3 100.0 19.4 0.56
Comb Grav Conc 15.4 0.22 1188.0 34.56

(actual fine results)

Weight . Assays
Product grams Wts g/t An  (0z/T)
Moz 1 2.35 0.18 1,185 34.56
Moz 2 119.1 9.25 84.0 2.45
Gravity Tails 1,166.6 90.6 10.0 0.29
Feed (calc) 1,288.1  100.0 19.0 0.55

Recovery
mg Au Au 3%
15.480 11.4
55.612 40.9
64.849 47.7
135.9  100.0

Recovery
mg_Au Au §
2.785 2.0
15.480 11.2
55.612 40.1
64.849 46.7
138.726 100.0
18.264  13.2

Racovery
mg Au Au 3
2.785 11.4
10.004 40.9
11.666 47.7
24.455  100.0
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Art Elliott Exploration Flotation Test Report LR-3532
{Howry Creek)

Test No. : T-3

Feed : Test 2 Table Tails

Purpose : To investigate the flotation recovery of gold from a sample of
Howry Creek Ore.

Procedure: A 1,085.4 gram sample of Test 2 Table Tails was roughed three
times in a Denver D-1 500 gram laboratory flotation cell
operated at 1,500 RPM according to the conditions set out
below.

Operating Conditions:

Reagents (g/tonne) Time (min)
Stage A350 CuSO4 MIBC Cond Float PH
Rougher 1 50 11 5 5 8.2
Rougher 2 30 3 3 6.9
Rougher 3 30 250 5 3 6.2

Totals 110 250 11 13 11
' Metallurgical Results:

Weight ~ Assays (g/t, %) Distribution (%)

Product gram 3 Au Fe S Au Fe S

Rghr 1 Conc 92.2 8.5 44.8 31.9 19.3 39.6 23.5 38.2
Rghr 2 Conc  94.3 8.7 31.2 32.8 18.9 28.2 24.7 38.3
Rghr 3 Conc  22.8 2.1 16.8 22.2 8.68 3.7 4.0 4.3
Rghr 3 Tail 876.1 80.7 3.39 6.81 1.02 28.5 47.7 19.2
Head (calc) 1085.4 100.0 9.61 11.5 4,29 100.0 100.0 100.0
Ro 1+2 Conc 186.5 17.2 37.9 32.4 19.1 67.8 48.2 76.5
Ro 1-3 Conc 209.3 19.3 35.6 31.2 18.0 71.5 52.3 80.8

Comments:

Results show that about 70 % of the gold was recovered into a
flotation concentrate grading about 1 ounce per ton Au (35.6 g/t). Iron
and sulphur assays indicate that the gold tracked the sulphides.
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Art Elliott Exploration Gravity Concentration Report LR-3532
(Howry Creek) '

Test 4 - Table/Mozley on Fresh Sample

A 10 kilogram charge of Howry Creek screen fines, hand delivered by
Art Elliott, was ground at 50 % solids for 15 minutes in the large ball
mill. The ground sample was then tabled with middlings recycle to
produce approximately one kilogram of concentrate. The concentrate was
then cleaned on a Mozley Mineral Separator.

Assays Recoveries (%)
Product grams g/t Au  (0z/T) % Co Au Co
Mozley Conc 14.48 601  17.53  0.230 21.6 1.9
Mozley Tail 1,191.0 6.00 0.17  0.024 17.7 16.6
Table Tail 8,254.5 2,97 0.09 0.017 60.7 81.5
Head (calc) 9,460.0 4.27 0.12 0.018 100.0 100.0

Table Conc 1,205.5 13.1 0.38 0.026 39.3 18.5
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LAKEFIELD RESEARCH No.: 1627

A DIVISION OF FALCONBRIDGE LIMITED
x 430, 185 Concession St., LAKEFIELD, ON KOL 2HO

d\l: (705) 652-3341,  Facsimile: (705) 652-8365 , Telex: 0696-2842

CERTIFICATE OF ANALYSIS

Date: June 13, 1988
Art Elliott Exploration Sample Recsived:
No. of Samples:
Our Reference No.:  Project No. 3532
Your P.O.No.: Shaft Water
Samples submitted to us show results as follows:

Shatt water
As mg/L 0.14
Ccd mg/L <0.01
Cu mg/L <0.02
Fe mg/L 0.09
Ni mg/L 0.03
Pb mg/L <0.05
S mg/L 13.8
Zn mg/L 0.04
. Cl mg/L 0.80
NH3 mg/L 0.079
NO3 mg/L <0.002
Total suspended Solidsmg/L 5
pH 5.63
Conductivity 72 umho
Hardness, Mg equivalent
CaCO3/L 28.4
Totals: 8 15

Additional Copies to Signed: ; /
J. R.

NOTE: Rejects will be discarded after 6 months hnston, Chief Chemist
Please, inquire about our Jong-term storage facilities
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LAKEFIELD RESEARCH | No.: 5665

A DIVISION OF FALCONBRIDGE LIMITED
Box 430, 185 Concession St., LAKEFIELD, ON KOL 2H0

:(705) 652-3341,  Facsimile: (705) 652-6365 , Telex: 0696-2842

CERTIFICATE OF ANALYSIS

Date: June 24, 1988
Art Elliott Exploration Sample Received: -
- No. of Samples: -
- Our Reference No.: -
- Your P.O. No.: Project No. 3532

Samples submitted to us show results as follows:

Table Tailing H20

Al mg/L <0.10
As mg/L 0.44
Ba mg/L <0.05
Be mg/L <0.01
Ca mg/L 33.0
Cd mg/L <0.05
- Do mg/L <0.05
., Cr mg/L <0.05
Cu mg/L <0.05
Fe mg/L <0.05
Mg mg/L 4.36
Mn mg/L <0.05
Mo mg/L <0.10
Na mg/L 3.28
Ni mg/L 0.15
P mg/L <0.20
Pb mg/L <0.10
S mg/L 8.18
Sb mg/L <0.10
Se mg/L <0.50
8i mg/L 1.49
Sn mg/L <0.20
Te mg/L <0.10
Zn mg/L <0.05
S04- 23.5
pH 7.41

Totals: 6 ' 26

Additional Copies to Sigued: 2 /

NOTE: Reject - be discarded after 6 months : for-A. E. Carr, Manager - Assay Services

Dlsesa inniies ah - . Inma.term strnraon facilities
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includes line cutting) - Magnetometer 895212 Ko
For each additional survey: - Radiometric 895213 10
using the same grid: oth
- Other
Enter 20 days {for each) 5 9 3872 | é . 9
Geologicatl

Geochemical

Man Days
Geophysical D(a:l\;si:'er

Complete reverse side

- Electromagnatic
and enter total(s) here 9

- Magnetometer

- Radiometric

- Other

Geological

Geochemical

Airborne Credits Days per
Claim

Note: Special provisions Electromagnetic
credits do not apply
to Airborne Surveys. | Magnetometer

Radiometric

Expenditures {exciudes power stripping)
Type of Work Performed
Beneficiation study

Performed on Claim(s)

$S-808099-808100
(contiguous to 808098)

Calculation of Expenditure Days Credits

Total
Total Expenditures Days Credits 5 :
$ 2 ’ 062.50 + {161 = {137.4 Total number of mining
claims covered by this 4

Instructions report of work.

Total Days Credits may be apportioned at the ciaim holder’s r

choice. Enter number of days cradits per claim selected For Office Use Only _

in columns at right. Total Days Cr.|Date Recorded Mining Recorder

Recorded

Date . Recor Ider 9o, A i e) Date Approved as Recorded |Branch Director
14 Nov.'88 /4??’ 2

Certification Verifying Report of Work

| hereby certify that | have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

Art Elliott, 438 High St. London Ont. N6C 4L5

Date Certified Certifj %
14 Nov.'88 74 |
1382 {85/12)




Assessment Work Breakdown “

Man Days are based on eight {8) hour Technical or Line-cutting days. Technica! days include work performed by
consultants, draftsmen, etc..

Type of Survey

Technical Technical Days Line-cutting No. of Days per
Days Credits Days Total Credits Claims Claim

Type of Survey

T

Technical Technical Days Line-cutting No. of Days per
Days Credits Days Total Credits Claims Claim

Type of Survey

Technical Technical Days Line-cutting No. of Days per
Days Credits Days Total Credits Claims Claim

Type of Survey

Technical Technical Days Line-cutting No. of Days per
Days Credits Days Totat Credits Claims Claim
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