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we u. encloain; a very brief review ol mUl.l1Z9ioal ta1tvvk ca:ried out 
by thl vadOU8 labora.torlel on V11190l'da. Gc\ID end Ci:q.ae one. Also 
included ia r9Ctll!IMl'lded fubZG Hltwol'k that l!hculd be ca.rt'l.td gut to 
ｾ＠ !tr maxill9ll ｾ＠ oxploitation of l:heee on bodies tg mnc:ide 
with lon; ｩＺｾ＠ prcduc:t:icn pl11n11. 

lt: does not llff9M' at this jllrlCt.ll&'e that epec:l.£ic: eedC11lS mttallurgic:al 
problllftl will 11111.'f- in tt1ll ueal:lllent 0: ｶ｡ｮｧｯｾ＠ ores1 IJ.tno\lgh it 1s 
impol'a.Uvo l:hat the meta11U:W -t be optilnind. 

Thor• ie an &p;IUent CC11t,acllctiQI ti.tween tM Ptevious pilot plant woz:k on 
C&'lon by Ken AdcU.l!!Cln in 1977 MO the ben.cll acale worx that was dOM in lH2 
at Ka:nloop.. h c:ont,lld.lc:at1an 1nvolve1 tne ｾｴＡｩ･＠ of difficult to 
t:.reat ol:'N u e.stillvittd by Cl:'. catec.n of No;"at* and the Anvil ｴｸｰｊＮｏｬＧ｡ｾｩ｡ｮ＠
office. ｾＮ＠ <:ai:11011 eatimated that then WCll1d be less then 5 percent of 
the dittic;ult or;e Wll1le tile AnYil people estimated 88 percent diff iclllt 

°""' ' 
rci" the above nuons we have z:ecu11Ulllded that an expel:'ienced base inet:al 
metall1Jti11t 11ucn u Diel( Coltman (£on.dy of Noz:andal be retained to 801'I: 
out 1:1\tH p:Cl:>ltWNS encl utal:llillh thv 1111tallurgy to l:le attained on the ｾ＠
cre11. 

'i'I 7rart1uon of Quality with /nteRrity" 
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!il'lt teet:wotk carrild out,..on the Cia:qye ocea ･ＱＱＱＺｯ｢ｬｩｾ＠ that Htietectoa:y 
lead and zinc 1118Ulli.qv./is AGhievll:lle e.lt:hw;h lee6 QQllC9lltrate ｧｾ＠ are 
low becal.lff ｡ｴｾﾷ＠ · iw FQbJ..-. aecovuy gt 111ver to lead 
conoentt'ate is ＹｾＮＱＱＮ＠ v p»I' and ie due ｴＺｾ＠ t.111t rm.ilUptlue ct11tr1bl.IUon an4 
IUbmictceccpic llf the •Uwa:. Mure testworlt lllUlt QQl\centl:'ata 
on nicowey of. •l.lw and opt:i111bation Qt lHd and zinc llletall1J1:9Y• 

Conaidel:'ablo · ｾ•ＧＢｙ＠ 1:11t:wwk ie being carr1ecs out in the Faro 
llbat'&todAIB. w. WCNlc1 1:8Qii4lllill'US that • monthly IUlllllia:y Of all 
met.llllt'9l.oal. t:e.t:won be ｾ＠ to tr. Clln'agn 'l'OtOnto office foi: 
filin; s.n ttio ｵｾＮ＠

m ... LD'' 1M> 

ca: Mai:v1n hlley 
l(ui:t Ｌｾ＠

Sill ｓ｣ｬｬ･､ＮｉＮｾ＠
JACk Mitchell 

LSB/tlll 

- ｾＢｾＧ＠ 'ra:cnto (w/ancl) 
- C\lrrao;h, rrlhie.hor• (11/ano:L) 
- Curraqll, ruo (w/enoll 
- ICilbom, ｾ｣ｯ＠ (11/enol) 
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1. 

REVIBV or VAJICOlU)A MIT41.LUlGY 

The most drnU!i'"'nt t .. t11ork va1 c:arr:Led out ai K&nlploop1 RHear;h and 
Assay Laborsto>:y ＨｾｌＩ＠ durl"I' th. per£od 1979, 1980 end 1982· 

K.rt,A.L, R1port KMOSO P:lle Y-6 •11miaariH1 thoi= r"ults of the ｶｯｲｾ＠ done 
durinr thi1 period on th1 throo major or1 t7pes ｾＮ＠ I, I A, 

Pollov1nc is the! predittld mot1llur1ic6l reaulta by ore \7po: 

Ore TYDe u11i! 
eoncen1ra'11 !§ h Al! !i !a !!'. 

1' D1udbution 
li Iii h g 

a 5.5 2.0 800 03 0.02 94 -- 45 7-' 
32 o.s 6!1 3'0 0.01 85 --

so 5 • .5 485 45 0.03 78 40 so 
-- so 1.9 55 1157 0.01 82 --

A 4.5 ' -- 3.0 soo 27 o. 70 u 25 65 
. 51 0.8 45 198 0.16 113 --

'rhe above re111lt1 were achieved ullng in 1enerd tho 1tandard reagent 
pattern and flov11h11t Sn affect ln 1981-1982 h1 tlM AllvU Conoentruor. 
Tiit mercutjl and e.nen:lc t.IHYB 1111d above .in g/to11.1H ar .. tekon bo111 locked 
cycle te1t1 reporttd in talAL Report ICMOSo. 

Recolllllltnded Fut9re Testvork 

s1n11e the re.openlni of the Paro Concentrator by C\lrraa:h, iMprovQ111ont• hav• 
been made in the 11Mt1llur1ic:al treatment of the Paro or••· Th••• 
11provements must be tran1lated into predicted performance o! th• 
concentrator when tr11t!ng Vangorda ores. To do this an intl!l!1!ve pro;ram 
of Fato laboratory teetvork muat bt carried out 11 a&111pl11 of th• Vangorda 
ort becom1 available. 

In Add1t1on, teltvork 1hould bt carried out at Lakefield kes11rch tot 

1. Max1miae arade and recovery of lead and zinc from all types of ore. 
2. Maximize racovery of gold and silver from ill types of ore. 
3, llstabl1sll tile mer11uzy content of all rl.nc concentrates, vith 1p1dfic 

attention to G type ore. 

!'nvious mucury contents reported in concentratlB are open to sumpicion 
due to reported proble1111 in cbemlcal an1ly1i1. If the11 chemical anal7si1 
problinne have b11n ovucome, 1 t would bl! prudent to have th• Karnloapa 
laboratory ｲ･ｾ｡｡｡ＦＩＧ＠ the concentrates produced in 1980-1982 if these ｳ｡ｲｮｾｬ•ｳ＠
•r• still teta1n1d b7 that laboratory. 



2. 

uvn11 OP QAUll Ml'l'l\LLURGY 

l!lttenoiv• t•ctvork vae oarried 01.11 at l..akef:f.eld d1.1rln1 1975 to 1977 on Gl:'Um 
orot. !ho ｑｲｵｾ＠ depo•it vaa th1t11 owned by NorlU'ld&• !velve ore t1pe1 v1r1 
t11ttd by LaktUtld, aaneral overall metall1.1r1hal parameten van 
Htablbhtd by banoh cealo tut:f.ns antl a 111.12.k Hmple !ro111 undergro1.1nd at 
Grum vac piloted at Lakefield. 'l'hh blllk Hmple va1 pr&don1inanll1 mdn 
1ulphidt ion• Ott and vae not tr1.1ly repre1entatiYe of all ore t1p••• 

The Noranda Killing Conmitt.. in tholr roport C-29, D•oombor 1977 
acknovltdltd th1 ov1rall ｮｯｮﾷｾ｡ｰｲ•Ｑ｡ｮｴ｡ｴｩｶｯ＠ naturo o! the bulk •ample, but 
on th1 ba1i1 of banch aeale 1tudlu of all ou typH th1 oonunUtH 
pradl.cted the 111et1llur;il!al ruponH of th1 11a1111!.Y1 1ulpbSd1 and avtr11• 
comoo1lt1 of Orum ores to b1 a1 follov11 

Ore Type Anya X Dht&'ib11don 
Concpntrat:e li !ii ｾ＠ 6i !!i & Pb Zn Al.I IY - - -
Mauive 
Sulphida 62' . 10 4,4 840 -- 77 33 72 

2.s 56 -- -- 81 

Avan1e 62 8 4,7 B70 90 0.1 80 -- 33 72 
2.0 .56 650 <O.l -- 84 

The Lakefield vork conf:lrm1d the nicrosoopic work of Dr. Clr1on of Noral'lcla, 
vhich indicated that 1' very fine grind v11 req111rad to libarate th• 
contained minerals,· The resr:lnd ftad to both lead and line circ11i ti mu1t 
be 95 percent passins 20 m:lcrometer1 for the lead circuit and BS-90 p1rc1nt 
paa1ing 20 micromttara for tht 1:lnc citc\11t. 

In Dr. careon•s report (G-5) "Geo1ol:lc1l and Mineralogical Inveatifatlon of 
the Httell\lrl)" of tile Grum OrebOdy, 1977" it h concluded that the main 
metallursical problem• encountered with Gr11111 or11 are ｯｸＺｬ､｡ｴｩｯｾ＠ and 
galena-sphaler1tt middlin11. Both probably occur :In 11r:lou1 proportions in 
only a small portion (<31) of the or1body. (oKidation causes metal losses 
to the tdUngs1 gal1na-1phaleri tt middling1 result in line contaa:lnat1on 
or 111d concentrates)." 'Elle oru clul1Htd 11 •｡ｾＭｴｹｰ･＠ orea by Dr. Carson 
have both strong ox1dat1on and 11rious middlinr problems. 

Drill core from the 1981 drilling prosr&111 at Grum vae categorhed by the 
Anvil 1xplorat1on department into the four l!lljor ore tYP•• a, I.and DC and 
A 1111d inetallur11ca1 tastvcrk vas carried out by l(,Jl.,A, t.. and reported in 
(G-4) KH060 1n J'lfY 1 1982. Accord1n1 ta Greg Jilsen of tht Curragh 

ＮｻＩｾＭＭＭＭＮＮＬｖｨｨ･ｨｯｲ｡･＠ ouru;- - - In• ｾＭｴｹｰ･＠ ore11 class1f1ed by nr. Caraon are 
\' equivalent to the BCD and A ty)ts of the Anvil class1f1cat1on. Purth1rmor1 

it is estimated by Kr. J1l11n that th1s1 types of ores cc111titut1 45 to SO 
percent of the ｇｲｵｾ＠ open pit r11ervas. 

The 11..R.A.t.. report ｾＱｭ｣ｬｵ､･Ｑ＠ that it 1s extremely d1fUcult to produce 
saleable 1rade conc1ntratea from the b\llk ｯｾ＠ the Grum ore• ttated. 
Acceptable metallur11 •as achieved on I type ore only and thi• type ore ls 
••timated by KAAt. to be only 12 percent ot the total open pit reserves. 



3. 

The type A ore tHted by WL and eatilll&ted to contain 41 pucent of the 
open pit rHerves 11 d11ctib1d as a bandad quartd te v1 th 1raphi te and 
eu1phldea aandviched between quarte layer1. The metlllur1ioal reaponae on 
thia or• WllB completely negative at ICIAJ., 

Recomm•nded l'uture Ttltvork 

In aphe of thw apparent 111ccq1 of tha lttt'I: Addhon fl.lot plant and 
1!!!11eraloght.l evaluaticm ot the tnUre Gr11111 ore body, t appear• that 
1eriou1 ftltallur1ica1 probl•m• 1t11l require r110111tion. It 1• r1co111111ended 
that an experienced base m•tal m1tall11r111t eudl 111 Dick Coleman, formerly 
of Moranda, be illlllediatelr r1tained by C\lrr11h to direct th• attack on thie 
appenntly Y11ry eedo111 probl111 vSth Grwn orH. It h 1110 recommended 
that Lakefield llesoarc:h be uaod tor tha 111etallur1ic11 and 11111er1lo1ical 
tonvcrk. 



CIRQUE METALLlllGY 

A• a re1ult of testwork earri•d out on Che cvo cyp•a of Cirque ore by IUVIL1 

and Sachtleben of Gumany, tho pradhtod 110tallur1ioal 114r!or111anc:a co be 
expected 1t Cirque ii aa follova1 

Ore 'fYpe Anus I Diur!.bution 
!§ Iii !! § 

Hi1h Bari te 60 70 
57 -- 90 

l.Qv aadta 45 70 

-- 58 85 

The silver cont1111ts of the two types of ores are in the ordor of 36 1 ,.r 
tonne for hi1h barit• and 73 1 per tonne for lov bartte. ｔｨｾ＠ di•tribution 
of th• silver in products :I• approximately 8 percent to lead oont•ntratt, 
37 percent to •ｩｮｾ＠ concentrat• end th• remain!n1 !! percent :In tailinr•· 

A pyrite ｦｬｯｴ｡ｴｩｾｮ＠ will r1oov1r ｾｯ•ｴ＠ of the ta:ll:ln1m ailver in a 
concentrat1. Leach:ln, t11tvork on the pyrite concentrate yil!lded only 
10-201 extraction of total silver. t.eacbillf of 1 roa.ued nr1t1 
concentrate yielded ＲＷｾＳＵｩ＠ txtraatiOll Of total 1ilver. Autoclave l11chin1 
of • pyrite concentrate yielded up to 95.5 percent of tbe contained 1:llver. 

aecommend!d Future T•1tvork 

l!anch 1cale t111tworlt ahould be don• on Cirque ores to opti111he rea1ent 
1uite1 co be u1tc1 1 tbt compatab1l1ty of the tvo ores should be determined 
b1 telt work arid a pilot test campaign should be init11ted. All of the 
above should be started aa soon as 1ample1 become available. 

Silver recover)' studies ahoUld bl carried out to optimi11 recovery of this 
111etd. 

Studies should also be initiated on production of suitable barite 
concantr1ta1 ｦｯｾ＠ 1al• as drilling mud or for chemical grade application. 

The Lakefield facilities should be used tor all of the above t11tvork. 
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ａｴｴ･ｮｴｾｏｉｕ＠ Ml:'a. Diane Webb 
IKtnini.strati w ANietmlt tc the Chainmi 

oeac 01an1: 

wa are ･ｮ｣ｊＮ｣Ｎｳｩｾ＠ a lettlt rep:i;t by Mr. R..L. Colllll1lll'l1 Consultant, Mineral 
Proce&eing, ccncernirr; the ll:'iCVfl aubjact. 

It ia quite evident that th1 mt:allurvical testwork cai:rild out at KMJ.oopa 
in 1982 on GNri deposit sanolea ia of little Ot' no value. Fi.rat of all, 70 
percent of tht mated&l. tested waa below the 4 percent ｃｬｬｴｾｦｦ＠ ;radii in Pb 
+ Zn and should be claellld aa waste. StcWly it ia not clear t:hat t:ha 
euQlee ｾｴ･､＠ were :efi:i;11:1ted up to the tima that testworlc was card.S 
out. If not, Hi:iOlll ox!.dat:icn of the hi;h 11Lllphide eainplaa could occur, 
adverulir effect:Lno the iratallurvical raspcMe. 

Thi!! l'll08t -1.ngful wcrlc on arum ｾ＠ .. was eatticd Cl.It by t.alwfi•ld and 
Or. Car80tl of Ncran&. 'lhie won incti.eat:cld th&I: there ehould be no 
､ＮｬＮｕＺｬＮ｣ｵｬｴｾ＠ :Ln p&"OdUGing aatiefactory oonoenl:tat:e 9radff 6nc1 teCIOYU:l.H on 
mawz:i.:i.l 911'.adl.ns greatei: than 4 pea:oent QOllt)l.ned l.Qd eino. 

£xiet:ing cx.\Cetne ntlaUve l:o <ll:llll ore ｾｴ｡ｬｬｾ＠ appen-1 to be conf:Lnec:I to 
the A l:ySll' cirM vhieh en gnphitic ql!O&'ta:l.t:e =ee. GAg JilHn ｾ＠ Cl.lf;n,gh 

he.e advil!Mld ltUborn thot all es!st;.109 9eolggical date on Gr;ura haa been 
re ... XU'lined And type A IXllll c;onut.Ltl.l1;a 45 1;g i50 1?9J:c;ent ot: thv GNll open 
pit. i;"elM!t'Ve.!!. 

er, Caracn'a i:eferenc:e to graphite is u tol1ow11 'Gl:'agh1te ｾｳ＠ not 
appHZ: to be a pz:c1>11111 within the massive sulphide ores. :rt cow.a, 
ｨ｣ｲｷ･ｶ･ｾＬ＠ pr:esent pz:obleme locally due to hanging wall dilution ot dilution 
fz:Qll ｣［ｾ｡ｧｴｩＱｴｩ｣＠ phyll1te lanae1 Within the quattz - ser1citt - cnloi:ite ores 
< P OC'as) ". Dr. car son est1matH that 45 percent Of tne arum open pit 
resel:'Ves si:e P type ores. 

Cont'd··· 
':4 Tradition a/ Quall\)! wilh Integrity" 



ruo 1111t..J.l1.1rgy ia .advernl¥ ｡ｦｦ･ｯｾ＠ when t:l:'•Ung type A otea, and to 
date ruo mill peraonMl have 11yaooeded in attainil'lg ｡｣｣･ｾＮＱＱＱＱＱｴＺＮｬｬｵｲｧｹ＠
by blending. 'lhie wou14 appeer to be an i1llll:'aotiaal epoaoh in tratnnt 
of Grlllll =e 'lll'lleea a mch irlp:oved treatment llahen ill developtd for thl 
high ｰ･ｲｾｴＺ｡ｰ＠ of A "" whid'a muat be t:ncat:ed. 

Gre<;J ｾｩｬｳ･ｮ＠ aJ.eg adviaeo that galeno-aphalerit;e ｭｩｮ･ｲ｡ｬｩｾｴｩｯｮ＠ in A type 
or:ea ia coar11e srain..S ond ahcluld not ｲ･ｱｵｩｾ＠ fine grindins for ll.baration, 
'l'tlis is ccmt:-ary to tne e.pprciad'I taken by EamJ.oope, ｾＮ＠ C:Ueon Al.BO lltllt;eo 
tl'lat moet galena w lllOGt aphaledte OCC\11:' 1n ccm:'H grains 1n P type =ea. 

A:ter: iSue ｾＱ､ｬｲ｡ｴｩｯｮ＠ ot all of tl'll above CM1111iente tne tQJ.lowing 
11:1Md1ate action ｾｳ＠ ｾ］＠

l. The current drilling ptOgram at Gt'l.lm should be aoncentr&ted on 
obtainin!l matallu:giaal 1111';>11& especially cf A type ore. 

2. All dilllllOlld drill c=e HllCted for metallurqical teeting 11\1.l&t be 

refr::L;erattd 11ntil castwork is initl.at:ed. ('l'hia 1leo appli• to cor:e 
ｦｾ＠ Van;or:da.) 

3. 'l.'ha na;lor metallw;vicll teat.work effort ehou.ld be done at Lakefield 
Ruaarch. Loe&l ｴ･｡ｴｾ＠ c:ari also l:llt dQne but it ill lll'lll.kely that the 
ｦ｡･ｩｬｩｴｩｾ＠ and pcirl!Kllln•l are available at IJ'aro fer a ccncer:t.ed attack. 
Moat ct IJ'aro1a Gffort 1111111t be eonC911t:reted on current: metallurgical 
QQl'lt:rol • 

t..s. llil.tee1 P.Eng.· 
5an1cr Metallurgical. Coneul tant 

I..5B/tm 

cc: Marvin Pell9i' 
llvl:'t rorgaacd 
Bill SeheCling 
Jack Miteh1ll 

ｾ＠ Cutragn, TOronto 
- curragh,, Whitthcrse 
- curr119h1 Faro 
- ltilborn, Toronto 

(wt-encl) 
(w/encll 
(w/1ncl) 
(w/encl) 



October 13, 1987 

Mr. L.S. Bates 
Senior Metallurgical Consultant 
Kilborn Ll111lc1d 
2200 Ltke Snore Blvd. Vest 
Toronto, Ontario 
HSV 1A4 

Referenct1 Metallurgy of GrUl!I Deposit 

Dear Mr. B1t11&1 

I have r"'1iewed the available mineralogical and mttallurgical report• from 
your files on the Gl'\lm dtpo11t. Tiii llOat a1;n1f1cant report• appear to b1 
e report by Dr, C:ar1on oe Nonnd& sxploraclon (Cl.5), a 1u11m1r:;- of a 
l..f.ke!ield ｾ･ｳ･｡ｲ｣ｨ＠ pilot plant testing (G29) and a ｋ｡ｴ｡ｬｬｵｲｲｩｾ｡ｬ＠ !espon11 
of Grum ore by kamloops fttnarch and Asell)' Laboratory (G4). CO!lllllents o" 
these reporu (having made 10111e study of others on file) are sumntarised 
btlow: 

Docror Carson visited tllll Grum 11 te 1 had •Xtensive disi::uBBion• 11ith tha 
resident gaolo11ats 1 atudied the geolo1y 1 aKplored the undersround wo•k1 1 

took. numero11a a11111plea and c:.ond111:ud mineralo1Sc:.al analyaes. lie had b .. n 
aaked to du so beoeuee there were a numii.r o! puzzling faetora detected in 
the metallurrical ｾ･｡ｲ･ｨ＠ by Lakefield reeeareh. As a result of hla vork 
capresentative bulk samples from the depoait could be ••l•Qted for a pilot 
pla<lt test at Lake!ltld. 

Dave Carson datected that the depo1lt wae highly disrupted ｢ｾ＠ foldinc and 
faulting. In general the minerali•ation ia relatively fine 1rainad 
altno1.11h perhap1 not u fine H thet of a dmllar depoal.t at Bru1111wifak. 
Pine intergrowtha of 1alena end 1phalerite and alean pyrite w1r1 evident. 
Th1re were eonea of etro111 oxidation amountinr to approxlmatoly 5% of the 
total and 1onea of •ｾｴｲ･ｭ･＠ fin• grained 1ts11oture •s•in ameuntin; to 5% of 
total. !it aonsultationa with the m1tall11rgical i•••areh p•opl1 p•rmittod 
them to develop and predict favourabla mintral prooaoains t•Qhniqu•• for SS 
to g2% of th• dapo1it. 

Tn• early Laka££ald (and Mattasami) motallurgical raaaareh ran into 
conddnable dUfl.c1.1lty but a!tor Dr. C:.1'8011 got involvad tho usults 
ahovad £avo1.1rably. Tha laboratory rHUlt.11 did not always prt1dict or 
confirm the s1.1oca1sful pilot plant t11t1. This was probably due to aample 
olddation, 1cal1 cf ep19raticn, cfrculatin1 lomds, Improper grind, r11agent 
conoentration, ate. - all factor• 1"hich U!! uccsniHd problt1m1 in thl! 
laboratery. 



Pace 2 

The sisnific&nt Lakefield pilot plant taat• were conducted on material with 
avu•1• rrades of 5. ?r Pb and '.ai Zn M only ona of 12 tYPl!S tested tC4) 
auayld lov at ＱＮＴＹｾ＠ .Pb and 3,41 zn. Tlla ruults of these pilot plant 
tHt• vere 111t11died and predicdon1 llldll by a Moranda 1111lUn;. committu. 
Hotallui:giGal re111lt1 lor 1ver11e ores should bei 

Anal;i:ues Rlciover!.t1 
!!:! & !:! !!: !!I g: &! y te Zn 

. 
Nill Faad .025 2 4 e 100 0.3 
Lead Cone. .is 28 '2 8 90 0.1 33 72 BO 
Zine Cone. a.o S6 650 . <0.1 84 
Tailing• I), 7 1.0 

Tha laMlOopa r11aaroh vaa conducted much later th•n the Laklfield and would 
app11r to have b••n dan1 on quite dilierent material. Their work was done 
on 4 different matarial1 vhioll •hovad av1rar1 r11ulta 11 1hown belowi 

ltaftlOO!I ae111lt1 

Percent 
of Ort Read¥ * ConoantEate I Taili!lfi I * bciovul r 
Cep911; Im '' zn !§ !!! h zn ftr n - - - - - -

lZ (l 4.6 7.0 SS 0.2 0.3 87 
6.3 9.1 51 0.6 1.0 80 

16 1.6 2.6 '42 0.3 0.7 80 
5,4 6.6 !O 0.6 1,6 69 

29 DC 1.2 1. 7 26 ｾＸ＠ .16 1.1 83 ?7 

41 A 1.4 2.1 25 51 0.20 o.o 77 ?2 

•Ranae 

Hy comments &nd compa=iaon1 of the praaented raporto arG shown b1lov1 

l. The close association and consllltacion of the min•ralo1l1t, the 
research person.nel and the operatinr metallurgieta as depicted in the 
Lakefield pilot plant work va1 b11hly rewa.rding. 

2. The tvo research 1ro1ips appear to· have done tuts on quit• different 
1ones of the deposit. 

3. All involved indicate fine srinding, fine re1rindin1, delicate rear•nt 
balance, and oxidation; close control vill be required for satia!actory 
resvl cs, 
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4, ftesearch on 111&teri1l 1r1din1 s.roater than 4i combined 111d 11no 1hould 
yield satisfactory concentr111 gradea and metal recoveries, 

s. &oth laboratory groups ahov •iinihr t1Uin1 uaays for 1i11ilar htad 
analyses 11111teri1l. 

&. The Kamloops work Vat not 18 camplet• ae the Lalc.efield prorrams. 

7. ?OX o! the ｋ｡ｾｬｯｯｰｳ＠ research v11 conduoted on materiel of less than 4% 
comb1ned Pb Zn and thJa material ahov•d the poorest re1ult1. Is thi1 
ore? 

s. The K1mloop1 report mentions cruahins of 11mplee preparatory to 
laboratory ttst1ng, The ti111ific1nct of thS1 comment arist1 as to vhen 
it 11'&& done and tilt time delay !nvolv1d. ..V.l.th thhr tYPt of hirh 
1ul.phide ore no c:u1h!.11S should be dona prior to the actual tuts 
and/or the cru1hed product should b1 r1!rt1•ra1ed until u1ed. 

1Umllarl)' diamond orUl core pou.ibl:v 1hould bo l:'eiriserat•d 1e 1t 1• 
to be used for metallurgical research. 

9. Alonr similar veins all the t.akefield re1earch llMI conducted with this 
rdr£geration in m1nd. In addition th•· bull. 1uplH for the pilot 
plant 1'1re •htpped in pla1tic linld, aealed dr\ll!la without crushing, and 
mixins only occurred as required for production. 

10. Tn th• v1uiou11 r11111111rcll nporta available th1 pouibh use of a limt 
circuit instead of a soda 1111-lime circuit wu 1uneate<1. In put 
resoaroh and operation \11th this combination of rHsonb on dmilar 
oraa tho t•1ts hav1 aho1111 tavourablt rtactiona on 11ad and on iinc in 
th• laboratory aad in the Ueld at first. llovevu \rith dlM! and the 
ue• of reoycle 1olutians in ｾｲ｡｣ｴｩ｣･＠ ｴｨｾ＠ metallursy d1preciated 
dra1tically. Tftu• any additional research recommended should be aware 
of th110 potential effe<:ts. 

11. There appene to be a11me d1tfennce1 of opinion b1tw11n geological, 
mineable and millable mineral inventor)' or reserves, S1leotive ｾｴｮｩｬｬｦ＠
may be a otron; ｰｾ･ｲ･ｱｵＱＹＱｴ･Ｎ＠

Thank you for acking for Ill)' comments. 

YQurs very truly, 

R.L. o eman, 
Consultant 
ｍｾｮ･ｲ｡ｬ＠ Proces1ins 

JU.Cltm 


