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Richard Coleman
156 Hollyrood Hts, Dr.
Mississauga, Ont.

L5G 2H4

25 January, 1989

Mr. Bill Weymark
Manager

Curragh Resources Inc.
P.O, Box 1000

Faro

Yukon YOB 1KO

Dear Sir:

The 1988 metallurgical research conducted by Lakefield Research on the
vangorda deposit has been completed and reports have been forwarded to your
people. The work started in the spring of 1988 with suites of samples for a
mineralogical examination followed by the laboratory mineral dressing research
* between June and December.

The research confirms the complexity of the deposit but suggests that
reasonable grades and recoveries of lead, zinc and precious metals can be
expected. Mcdifications to the existing Faro concentrator layout and
equipment will be essential when processing this ore. In addition finer
grinds and higher reagent consumptions can be expected although plant practice
may not be as severe as indicated during the research.

The majority of the research was conducted on ore types E and G with minor
oxidation and of a non-perous nature. This material represents 70% of the
mineral inventory and was called Composite No 3 during the testing. The
flowsheet developed for this ore was utilized for research on the other types
of ore available. Favorable results on all NON-POROUS types of ore including
even the low grade (represented by Composite 5) were obtained. However, ore
type represented by Composite 1A was the most refractory, was porous and
oxidized, was carbonaceous and contained secondary copper minerals. The
results in general from this material were not acceptable except that the
precious metal recovery was encouraging.

General comments about the ore types and responses would include the following
remarks:

Composite 1A Most Refractory
Carbonacecus - Porous
Poor selectivity
Good lead concentrate grades not possible
High zinc content of lead concentrate
Good recovery of gold and fair recovery of silver
in lead cencentrate.




Composite 2 Course grained
Good lead, gold and silver recoveries

High zinc loss with lead concentrate
Good zinc concentrate grade but lowest recovery

Compogite 3 70% of depesit
Good metallurgy with new flowsheet
Reagent consumption (particularly NaCN) higher

Compogite 4 Graphitic quartzite
Requires special depressant to improve lead grade
Lowest lead, gold and silver recoveries
Lowest grade tested (except for Composite 5 which may
not be considered cre)
Good zinc recovery acceptable zinc grade

Composite 5 Low grade
Good metallurgy

Composite 6 Instructions for compositing not received.
Howaver, it is understood that material would be
aimilar to that of Composite 5 and therefore gocd
metallurgy could be expected with higher head assays.

General

If the samples tested are truly representative of the ores from the zones, a
modified flowsheet with new reagents could be expected to produce

Lead Concentrates of 6% Pb 84% Recovery
8% Zn

6 to 10 gms/T Au 67% Recovery

700 gms/T Ag 70% Recovery

Zinc Concentrates of 1% Pb
S54% Zn BZ% Recovery
45 gms/T Ag

Deleterious metal contents of the concentrates may include copper, manganese,
arsenic and magnesia in the lead concentrate and copper and silica in the zinc
concentrate.

In the bulk scale test of material from Vangorda proceeds in the fall of 1989
with the flowsheet revisions and reagent regimesz recommended, the metallurgy
might be expected to be plus 61% Pb in Pb conc. B3% recovery

plus 54% Zn in Zn conc. B6% recovery



A

) .o
Based on theig research, Lakefield have drawn certain conclusions and make
specific recommendations. I support their comments. At the same time I would

like to emphasize certain features when ore from the Vangorda depogit is
processed. .

~— 1. Finer primary grind will benefit precious metal recovery.
— 2. A new lead collector is recommended. ‘
— 3. More lead products should he reground.
4. Open circuit lead cleaning is eseential.
5. An organic depressant for the lead circuit is required for some of the
ore types.
6. High speed conditioning in the zinc circuit will be extremely
. beneficial.
7., During the bulk scale testing of this deposit a representative of the
Lakefield research company should be present.
B. If blending with Faro 3 ore is contemplated extensive laboratory
research should be done.

Further Recommendations

Some of the knowledge gained during this research project should be rested in
the current milling technique on the Faro 3 ores. Specifically the collector
combination A317/3418A. Regrinding of all lead rougher and scavenger
concentrates, open circuit cleaning of lead concentrates, the use of DS20
depressant, and high speed zinc circuit conditioning should be tested in the
laboratory and on the circuit as soon as practical.

Additionally it is a good time to start the research on the Grum deposit so
that results can be available for your long term planning. I continue to
recommend that Lakefield Research be engaged for this purpose and I am
available to assist if you wish my sarvices.

Since carbonaceous ores may be a factor in the life of your company, it might
be worthwhile for a new project to be initiated to do basic research on this

type of refractory material.

Yours Very Truly

R. L. Coleman /d&)é (:ﬁé

cc. K. Forgaard
E. Beaumont
wGegJileon,
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Progucts from Locked Cycle Tast o a VAMGL DR -~ COMeai TE B

Assays %. o/t
Elament Lead Zing
Congentrate Concentrate
Lead (Pb) - 68.20 1,08
Zing {Zn) 7.20 54.490
Iron (Fe) 4,12 8.72
Bismuth (81 0.002 <0.002
Cadmium (Cd) , 0.011 0.069
Chromium  {Cr) 0.022 0.038
Cobalt (Co) <0.002 <0.002
Mercury {Hg) ¢.0050 0.c28¢0
Nicke! {N#) ' <0,002 <0.002
Tin {(Sn} 0.002 «0.001
Arsenlg (AS8) <2.001 0.007
Sulphur {S) 17.800 33.3
Fluoring {F) _ 0.083 0.1
Manganoss (Mn) 0.10 0.33
. Sllca {SIQ2) 2.36 0.25
Alumina {Al2Qa} 0.085 €.034
Calelum {Cal) 0.120 0.40
Acld Insel, 5.79 2.00
Magnesia (Mg©O} 0.92 0.14
Antimony {Sb) 0.23 0.006
God (Au)  8.60 0.28
Gllver {AD) 813.00 48.5
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CURRAGH RESOURCES INC.
Inter-0Office Memorandum
Bill Weymark DATE: 1989 02 20

General Manager
Faro Office

FROM: Gregg Jilson

RE:

Vice~President, Exploration
Whitehorse Office

vangorda Deposit Metallurgical Testing

In light of the declining grade of Faro deposit it seems likely
that some consideration will be given to accelerating mill feed
from the Vangorda deposit to supplement that from the Faro pit.
This, of course, will require testing for compatability of Faro
ores with Vangorda ores and examination of the behaviour of Faro
ores in the modified flow =sheet required for Vangorda. The
purpose of this memo is to let you know that from 1last years
drilling program we have stored a large amount of core from the
southwest end of the Vangorda deposit for possible eventual
usage for metallurgical testing. The holes from last year are
largely cluster in the area where the initial bulk sample would
come from and from the area of the shallowest reserves where
earliest production would originate. Should vyou decide that
further testing is required and need more material these samples
could be composited in very short order. Just let me knhow
somewhat in advance when the samples are required, if at all,

and I will see that they are prepared for you.

I

/

: 4—-‘] ) " /



CURRAGH RESOURCES INC.
Inter-0ffice Memorandum

TO: Godfrey McDonald, Vice-President, Metallurgy
Toronto Office
Dumitru Tuliu, Senior Metallurgist
Faro Minesite

FROM: Cam Reed, Geologist
Whitehorse Office

cc: Gregg A. Jilson, Vice-President, Exploration
Whitehorse Office

RE: METALLURGICAL COMPOSITING OF ERRLY VANGORDA FEED FROM 1988 DDH
CORE

DATE: 03 16 1990

The following pages include a list of split drillcore samples obtained from
the 1988 diamond drilling program at Vangorda. The samples are selected to
be representative of the type of feed expected from the first 500,000 tonnes
of feed from the Vangorda pit. The samples were drilled from 9 holes between
Sections 20E and 26E and are geographically located within the circled area
on the accompanying drillhole plan map.

The feed from this part of the deposit is moderately oxidized and some
samples are porous. JSX 550 polymer mud was used to maximized drilling
recovery, so it is advisable to wash the final bucked metallurgical sample
before bench testing begins.

The gangue mineralogy of the early feed material is a medium-to-fine grained,
massive, pyritic/baritic, sulphide/sulphate which will contain some iron and
base metal oxides. Minor pyrrhotite, magnetite, quartz, muscovite, chlorite,
calcite and dolomite are common. Accessory chalcopyrite, marcasite and
tetrahedrite are also present. A minor amount of dilution from altered
phyllites at the hanging wall and low grade semi-massive pyritic quartzite
of the footwall is expected. I have included a few samples of this material
(rock types 4L and 4C) to account for this type of dilution.

The samples are located in the old kitchen of the Grum Camp. They are in
labelled bags in pails labelled "B" on the 1id and the sample #'s (from _
to __ ) on the side. There are 5-6 samples in each pail.

The samples were kept frozen up to June of last year, but were allowed to
thaw when the generator was moved to an exploration camp. It is likely that
the temperatures were above 0 for 2 1/2 months. The kitchen area is always
cool and it is unlikely that the material would have oxidized to any
noticeable degree during this periocd.

If there are any problems, give me a call.

data\vanplat\feb27mem.cr



CURRAGH RESOURCES INC.
Inter-Office Memorandum

To: Gregg Jilson, V_.P. Exploration
Whitehorse Office

Dave Tenney, Chief Geologist
Faro Minesite

From: Cam Reed, Explcoration Geologist
Whitehorse office

RE: Vangorda Metallurgical Composite Descriptions and
Characteristics

Date: 10 22 1990

Metallurgical composites of diamond drillcore samples from drilling
projects completed in 1987 and 1988 were sent to Lakefield research
for metallurgical testing. 5 composites separated on the basis of
ore type, geographic location in the orebody, weathering and
porosity were sampled from the 1987 DDH core and sent to Lakefield
in May 1988. A description of each composite is included below.

In March 1980, an additional composite representing early more
oxidized high grade feed from the SE section of the orebody located
between vertical X-sections 20E and 26E was sampled from the 18588
drillcore with bench testing to be completed at Faro.

Descri i o) 88 Vangorda Metallurgical Composites

la - Visibly oxidized, porous, Massive baritic/pyritic sulphides.
No separation based on geographic location in the orebody, however
most of the samples were taken from holes drilled in the shallow SE
section of the orebody. The gangue mineralogy is medium to fine
grained pyritic/baritic sulphide/sulphate which will contain
significant iron and base metal oxides. Minor gQuartz, muscovite,
chlorite, pyrrhotite, magnetite, calcite and dolomite are common.
Accessory chalcopyrite, marcasite, tetrahedrite are also present.
This composite is the most refractory of all the ore types.

1b - Moderately oxidized, non porous high grade ore with same
mineralogy as la. No separation based on geographic location in the
orebody. These samples were excluded from 1la because of the
possible deleterious effects of drilling mud which is likely to be
more abundant in the porous composite 1la.

2 — High grade massive nonporous pyritic/baritic sulphide which is
moderately oxidized to fresh and located in the SE section of the
orebody. Contains minor quartz, muscovite, chlorite, pyrrhotite,
calcite and dolomite. Accessory magnetite, chalcopyrite, marcasite,
and tetrahedrite are common. This composite represents the bulk of
early feed from SE section of the vangorda orebody.



3 - Slightly oxidized to fresh, high grade massive pyritic/baritic
sulphide located in the NW section of the orebody. Thia compozsite
is mineralogically similar to composite 2. This composits
represents the bulk of the millfeed NW of X-section 1ZE.

4 — Fresh to slightly oxidized, medium grade ribbon-banded
carbonaceous quartzite. No separation based on geographic location
in the orebody. Pyrite content ranges from 10 to 20%. Contains the
lowest concentration of copper and precious metal of all the ore
types. The bulk of this ore type is located in the early benches in
the NW section of the deposit. Some minor thin bands are located in
the SE section. This ore type represents about 15% of the total
high grade feed.

5 — Low grade, non-carbonaceous, semi-massive footwall quartzite.
This material will likely make up the bulk of dilution expected in
the main ore zone in both NW and SE sections. Pb+Zn is generally
less than 2% with significant gold content (near 1 gram/tonne).
Pyrite content ranges from 30% to 60% and is generally highest near
the high grade contact. Contains minor magnetite, pyrrhotite,
muscovite, and chlorite.

Composite Assays %, gA
Cu Pb Zn Fe S Mn Hg Au Ag | CM | Clg]| Po

Comp 1A 026 395] 420] 268 | 28.5 | 0.45 [0.0018 | 0.57] 49.1 | 1.47 |0.057 ] 11.2
Comp 1B 022 675 6.69| 281 | 28.9 | 1.16 10.0049} 0.79] 77.8 | 1.71 [0.049| 17.0
Comp 2 020 475} 570 245 | 26.8 | 0.79 |0.0036 | 0.93] 64.5] 1.67 |0.049| 125
Comp 3 0.15] 396 | 5.35] 21.7 | 28.2 | 0.61 |0.0043 | 1.57| 64.8 ] 020 }D.015] 10.3
Comp 4 0.037] 220 ] 3.87 1 754 8.8% 0.0540.0023 | 0.44} 31.2 1 220 |0.64 | 125
Comp § 036 | 072 ) 0891 29.1 | 26.6 | 0.58 }]0.00023 1.60] 12.7 | 1.01 [0.060 9.40J
Master 022 ]| 3.76 ] 4471 242 | 27.1 | 0.71 10.0025 ] 0.96] 57.9 | 1.37 |0.081} 17.2

Rock Type Tonrnes %Pb+In Ag g/mt Au g/mt ACu
SE SECTOR T Tmmmmmmommmmmmm mmmeeen
Massive Sulphide 1696640 10.05 546.38 0,921 0.21
Footwall noncarbonacous gtzite 1001800 2.22 168.41 0.915 0.31
Carbonaceous qtzite 174590 7.23 35.71 O.641 0.12
NW SECTOR

Massive Sulphide 3232840 1¢.05 56.27 0.779 .13
Footwall noncarbonacous qtzite 1014350 2,09 14.72 0.904 .31
Carbonaceous qtzite 1249750 4.82 26.29 0.476 Q.07
TOTAL PIT

Massive Sulphide 4929480 10.05 546.30 ¢.828 .18
Footwall noncarbonacous qtzite 201&150 2.15 17.56 Q0,209 .31
Carbonaceous qtzite 1424340 9.11 27.44 0.494 0.08
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Composite Number : ¥90-01 February 24, 1990

Description: Early Feed Vangorda Netallurgical Composite Samples - Sections 20E to 26E ‘.

Total Intervals: 40 Approximate Weight of Composite: 240,41 kg '

FRON 10 INT. REC. REC. ROCK PULP 14 i 1 fig Ay !

SAMPLE  DDHID tt) (ft) {ft) {(ftl (1) TYPE 8.6, Putln Ph In h]flnﬁ {g/tnn} i
16657 88Y-21 48,2 9.9 1.5 1.4 B3 400 34 468 L4 U 32 9.41
16458 88v-21 49.9 3.4 3.3 3.3 100 464 & 4.3 1411 570 9.0 106 .1
16659 88Y-21 53.1 97.4 4.3 4.3 100 403 1.8 1,20 0.6F 0,59 yal 1.51
16384 88v-22 23.0 7.6 4.5 4.6 100 464 .9 14460 120 1.0 97 .93
16385 88V-22 21.6 3.5 3.9 3.9 100 460 4.3 P S P B W 50 0.7%
16384 88Y-22 3.5 35,8 .3 4.3 100 464 4.2 13,03 5.18 7.B3 75 0.93
16383 88v-22 38 40.4 2.0 2.0 100 4E4 i1 2.001 L3 0.65 34 1.17
16389 88v-22 40.4 4.9 4.4 4.6 100 4E4 § 12,9 4 B9 67 0.27
16390 8BY-22 4“9 7.9 3.0 3.0 100 A4 4§ 12,00 2927 9.09 3 (.33
16391 88Y-22 84,4 69.6 4.9 4.9 100 L1 3.2 0.59  0.04 0.59 2 0.07
16392 B8V-22 91.9 95.1 3.3 3.3 100 464 2.8 1427 507 .20 82 0.89
16393 88v-22 95.1 98.4 3.3 3.3 100 4E0 &1 3.9 1.48 072 0.7 24 1.23
16394 98Y-22 98.4 1033 4.9 4.8 98 40 3.6 0.81 032 0.49 10 0.82
16439 BBY-24 36.7 40.4 3.6 3.3 91 44 3.9 25 .16 309 48 0.34
16640 88V-24 40.4 45.4 6.2 3.9 63 4E4 3.8 10.5%  6.02 4.54 b6 1,30
16641 8BV-24 4.6 48.4 2.0 2.0 100 4E4 &1 3 7.16 2,05 5.4 28 0.27
16542 BBV-25 1.9 76.1 4.3 4.3 100 464 W0 § 12,18 393 B.DS bt 0.55
16643 BAV-24 78,1 0.1 3.9 3.9 100 460 k¥ 4.1 8.83 332 5.8 40 1.4
16544 88V-25 80,1 B4.0 3.9 3.9 100 4E1 &4 4.2 343 175 1,48 22 1.51
16645 BEV-2b 84.0 87.9 3.9 3.9 100 4E1 &8 4.3 0.90 0.52 0.38 19 .77
16337 88v-29 25.9 8.5 2.6 2.6 100 4c4d 4.2 12,87 5.7 L2 18 0.8
15338 88v-29 28.3 32,3 3.9 3.9 100 46D 4.2 J.00 0 181 L.19 28 1.3
14339 88v-2¢ 32.5 37.1 4.4 4.6 100 450 4.5 .90 242 1.7 32 0.79
16340 88V-29 37.1 2.0 4.9 4.9 100 4a4 2.9 13.82 4715 %.07 10 (.58
146341 88Y-29 42.0 46.9 9 4.9 100 4A2 3.1 1610 510 11,00 B2 0.58
16342 BBV-29 46.9 52.5 5.6 4.5 B0 4A4 300 15,32 5.2 10.20 g2 0.45
16343 88V-29 135.5  137.8 2.3 2.3 100 4L24 & 2.8 .71 073 0.7 8 0,03
16344 BBV-29 137.8 141.7 3.9 2.6 &b 46088 4.1 8.48 3.4 5.02 49 0.82
15345 8BV-29 141.7 1463 4.6 4.6 100 4E0 4.2 3. 167 139 29 5.19
16346 BBV-29 14,3 151.2 4.9 4.1 B4 460 4,2 2.3 112 1.9 21 0.79
16347 88V-29 151.2  153.8 4.5 4.6 100 4L124 2.% 0.35  0.04 0,51 0 0.07
16133 884-30 72.2 75.8 3.4 3.6 100 4648 4,1 13.93 5,13  B.80 77 1.03
16134 88V-30 73.8 719.7 3.9 3.9 100 4644 43 13,97 514 8.83 19 1,03
16135 88V-30 19.1 86.3 6.6 b.& 100 4E485 4.3 18,17 h.57 11,40 88 1,58
16136 88Y-30 86.3 89.46 3.3 3.3 100 4644 4 20,32 8.52 11.80 106 2.23
16137 88V-30 89.6 93.8 4.3 4.3 100 A54¢ 4.3 16,50  b6.40 10,50 86 .1
15138 8EV-30 93.8 97.4 3.6 3.6 100 4644 3.4 .50 340  6.10 83 1.81
16139 88Y-30 §7.4 1043 6.9 6.9 100 4C3 3.4 1.14 0.5 0.58 12 1.23
16627 88v-32 32.2 3t.4 4.3 1.8 42 4l 3.8 0.50 0.30 0,20 14 0,35
16428 BAV-32 36.4 40.0 3.6 3.4 95 4E8 W 4.3 7.94 3.6 4,08 32 1.7
16429 BEV-32 40.0 42,0 2.0 2.0 100 454 4.6 1315 S T.89 18 0.82
16630 B8Y-32 §2.0 4.0 2.0 2.0 100 4E0 4 1,99 .94 1.03 3 0,79
15531 88Y-32 .0 47.9 3.9 3.7 95 48 3.4 279 155 1.4 27 1.03
16632 88V-32 41.9 51.5 3.6 3.3 97 448 3.5 713 4% 2.8 54 2,19
16433 BEV-32 51.3 53.4 3.9 3.9 100 4C3 b 2,38 099 1.4 16 1.92
16399 BEY-33 91.5 93.5 3.9 3.9 100 464 45 1h65  T.69 B.9% 97 0.62



9 . PACE 2
0.7

16400 88Y-33 3.5 3.2 5.2 100 464 .6 21,39 979 1180 164 1.23
16401 88Y-33 100.7  104.3 3.6 3.6 100 464 3 1670 6,80 9.90 391 1.65
16402 88V-13 1043 107.4 3.3 3.3 100 44 44 136 445 8T 49 1.31
16403 88V-33 107.6  110.9 3.3 3.3 100 4E4 4.1 6,07 367 2,40 pL 1.3
16404 8gv-33 110.9  114,8 3.9 3.4 87 40 4 173 064 1.09 22 0.41
16405 88Y~33 14,8 117.8 3.0 3.0 100 4E0 i1 0.6t 0.08  0.33 16 1.03
16724 88Y-34 104,7  108.3 3.6 3.6 100 454 3.8 15,90 5,70 10,20 98 0.82
16725 88Y-34 108.3  111.2 3.0 3.0 100 464 43 12,92 74 7.4 108 1.23
16724 BBY-34 111.2  115.8 b.b 4.6 100 4€l &8 i.1 2,69 L00 1.69 20 1.75
16149 8BY-35 32.2 7.1 4.9 4.4 89 460 3.8 .91 414 577 B2 1.4
16150 88V-33 7.1 42.0 4.9 3.1 &3 46D 4.3 7.80 Lod L2 o7 1.10
16151 BBV-35 42.0 4.6 2.6 2.6 100 46D 43 9.37 3.9 5.4 i 1.23
14152 BBY-335 4.6 47.6 3.0 3.0 100 &g} 3.3 0.30  0.29 0.21 11 0.89

23,4 221.3% 8,91 L&t 527 5D 1.18
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