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I 11'!:1" ocl1.1c:t ion 

The Anvil Range Pb-Zn -Ag District is l ocated in '!:h e  ce�'l:ral 
Yukon Territory near t h e  town of Faro ( figure2 . 1 1 .  T h e  dis�ric:t 
contains one of the wor l d ' s  l ar gest reserves of l ead and zi�c in 
several deposits ( figure 3 . 11 incl uding '!:he r ecen t l y  re-o�ened 
Faro min e .  This ore can support mining activities in the �n vil 
District for many years fol l owing the exhaustion of ' !:he ,Faro 
deposit . Most of t hese d eposit s are within economical h a�l ag e  
distance to the Faro concentrator ( f igure2 . 3 and 3 . 2 1 . 

Regional Geol ogy 
' 

The Anvil District is p art of the_Sel wyn Basin ( figure 3 . � ) ,  a 
1 al"g e  al" ea of cenb-al  Yukon \•here deep wa·ter sh al es accumul 1 ated 
along the  ancient North American continental margin durind the  
Pal eozoic: . The shal es of the  Sel wyn Basin host most of Can�d a ' s  
l ar g e  stratiform l ead-zinc deposits ,  making it a metal l on�enic 
province of wo� l d  wide sig nificance . 1 

I 
The Anvil District diff er s  f rom t h e  r emainder of the  Sel wyn 
Basin b ecause the  rocks and ore d eposits are metamorp hosed and 
significant l y  recrystal l iz ed .  This has r esul ted in co�rser ' g r·ain siz e  with impi"oved metal l Lu�gical respon se.  This g eol 1ogic 
f actor , a l on g  with the  siz e of the  Faro deposit and : its 
l ocation , h ave combined to d et ermine that Faro is as ye� the 
on l y  producer of the  Sel wyn B�sin . ' 

Di str·i c:t Strati grag_by 

The stratigraphic sequence of Anvil District ranges in age � rom 
l at est Precambrian to Permian . Two major division � or 
assemb l ages of strata al�e present . They are sepal�ated biy a 
poor l y  exposed int erval of b l ack sh a l e  of uncertain affi�ity 
which contains l at e  middl e  Devonian l imestone l en ses I <Tempe l man-Kl uit , 1 9721 . 

I 
The l ower division ranges in age fl�om l at e  Precambrian! to 
perhaps Ear l y  Sil urian . I t  is approximat e l y  5 km t hick and 
divisib l e  into three ma jor mappab l e  units ( f ig . 3 . 51.  From t h e  ' 
b ase these are non-cal careous metapel ite of Mt . Mye format�on, 
cal car eous metap elite of Vangorda f ormation and basa l t and b�ac� 
phyl l it e  of Menzie Creek formation . Estab l ished fo�mal ' stratigr aphic: nomencl ature does not app l y  direct l y  to this area 
or interval but the rocks are very simil ar to those of Kechika 
Group ( Gordey , 1 98 1 )  south of the  district in Pel l y  Mountain� . 

The upper division incl udes rocks r an oinq in age f rom Devonian 
to Permian . I n  contr ast to the  l ower division, the  u�p er 
division is characteristical l y  cherty and conspicuousl y  coar�e l y  
cl astic . Al l or part of the  upper division may be al l ochtho�ous 
with r espect to the l ower . 

The l ead zinc d eposits occur within a restricted portion 
l ower division . The upper division is host to stratiform 
deposit s and to a n umber of interesting g eol ogic probl ems 

of ! the  I 
b ari·te 
b e�ond 



the scope of th i s  summary . 

The Mt . Mye f ormat i on vari es from non-cal carepus, 
b i o·l: i ·l:e-muscovi ·te sch i s·l: ·to non-cal ca1""eous, wea k l y  car-bonace'ous .1 

l i ght to medi um gray muscovi t e-ch l or i t e  phyl l i tes w i t h  l es�er, 
i nterl ayed, b l ack graph i t i c  phyl l i te, marb l e, cal c-si l i�ate 
phyl l i te or sch i st ,  metabas i t e  an d psamm i t i c  sch i st .  Th e �n i t  
i s  at l east 2 k i l ometers thick  b ut i t s  b ase i s  not expose� i n  
the d i  st1·i ct . 

The upper port i on of the  f ormat i on i s  very s i m i l ar to the  b u f f  
wea·theri ng mud s·tone an d b l ue-grey mudstone uni ts descr i b e'd b y  
Go1·dey ( 1 9781 to the  east n ear Howards F'ass and to uni t  81A of 
Bl usson 1 1 9661 near Cantun g .  Correl at i on w i t h  these un i ts �oul d 
i mp l y  t h e  top of t h e  format i on i s  l ower Cambri an or poss� b l y  
mi d d l e  Cambri an . Parts of the  Mt . Mye a l so resemb l e  r�cks 
underl y i ng t hose presumed correl ative units l ocal l y ,  i mp l y i n g  
the Mt . Mye probab l y  i ncl udes rocks a s  o l d  a s  Hadryn i an .  : 

The Vanqorda f ormat i on i s  characteri z ed by l i ght to medi um-g�ay, 
cal cal"eOLts , phyl l i t i c  rocks made up of very ·th i n  10 . 1 -2 i cmi 
i nt er-l ayers of a )  medi um grey , non-cal careous , we�k l y  
carbonceous, muscov i te-ch l or i t e  pel i te and b l  l i ght grey , 
general l y  cal careous q uartz + cal ci t e  �do l om i t e  si l t st�n e .  
Other rock types i nterbedded wi t h  t h e  cal careous phyl � i te 
i ncl ude metabasi t e  and meta-tuf f s ,  graphi t i c  phyl l i t e, and 
phyl l i t i c  l i mestone .  

i 
Most metabasi t e  bod i es are medi um-gra i n ed and equi gran ul ar, �hus 
they may h ave b een si l l s ;  however, l ocal l y  amyg d a l o i d a l  marg i n s  
and a common assoc i at i on w i t h  t h i n bedded , tuf f aceous rbcks 
sugg est s at l east some were f l ows. Whol e rock compos i t i�nal 
data shows that the  metabasi tes are al l of basa l t i c  composi t�on . 
Tile bod i es l"ang e  f 1"om 1 to 1 00 me·tei"S i n  thi ckness and a1•e up to 
several k i l ometers i n  l ength . 1 

I 

The Vangorda f ormat i on vari es between 0 . 5  and 2 k i l ometer� i n  
apparent t h i ckness wi th basic i gn eous rocks compri � i n g  
appl"ox i mate l y  1 5% of the  sect i on .  Th e format i on b ecomes mol"e 
cal careous up secti on� paral l el i n g  an i ncrease i n  metabas� l t i c  
un i ts .  A major carbon aceous member occurs at t h e  b ase of!  the  
format i o n .  ' ' ' 
The Vangorda f ormat i on i s  l i thol og i cal l y  s i m i l ar to, t hough �ore 
arg i l l aceous than, Rab b i t kett l e  Format ion seen to the  �ast 
IGordey, 1 9781 Gabri el se et c<l . ,  1 973 ) . Based on jth i s  
correl ation the Vangorda f ormat i on may ran g e  i n  ag e from midd l e  
Ol" uppel" Cambri an through l owel" 01•dov i c i an .  ' 

Tile t1en z i e  C1·eek format i on i s  a un i t  of b asal t i c  metavolcian i c  
rock s  cons i st i ng of p i l l owed and mass i ve f l ows w i t h  comp ar�b l e  
a1nounts of massi ve, coarse, monol i th i c  brecc i as and l e�ser� ' thi n-bed d ed tuff and /or vol canic sandstone and si l t ston e .  Whol e 
rock major e l ement and trace el ement data ( J enn i ng s  et �1., 
1 980) i mp l y  that the  f l ows of the  Menz i e  Creek vol can i c  uni� are 
domi n an t l y  a l kal i b asa l t  erupted i n  a •·Ji t h i n-pl a·te setlt i n g  ' 



s i m i l ar to metabasi t es of Vangor da format i on .  Carbonaseous 
phyl l i te and brown s i l t stone i nt erbeds northeast of the Anvi l 
Bathol i ·th contai n graptol i tes of mi dd l e  Oledovici an Ole l llower 
Si l ur i an age C Tempe l man-K l u i t, 1 9721 suggest i n g  correl at i on w i th 
the w i d espr ead Road R i ver Format i on bl ac k  shal e and chert td the 
northeast . The Menzi e Creek formation var i es f rom zero to �bout 
1 . 5  k i l ometers i n  t h i ckn ess i n  and n ear the d i st r i ct . I� has 
been traced for 1 00 k i l ometers al ong str i ke and 30 k i l om�ters 
across str i ke, shovJi ng th a·t i t  is one of ·th e  l argest of sevieral 
basal t i c  un i ts of i ts age i n  and around the Sel wyn Bas i n .  

Rel at i on of Strat igraphy to o1ee d eposi t s  

T h e  o r e  deposi ts o f  Anvi l Di st r i ct are strat i f or m and 
stratabound to an approxi mate l y  1 50m thick  i nt erval strad�l i ng 
the contact of the Mount Mye and Vangor da format i on s .  The ' 
d epos i t s  consi st of one to f i ve hor i zons of sul phi de 
mi neral i zat i on stacked one above the other w i th i n  t h i s  i nt e�val . 
They appear to be rel ated to f aci es changes i nvol vi ng the �asal 
carbonaceous member of the Vangor da for mat i on .  ! 

Defor mati on, Metamorph i sm and Pl uton i sm 

The structural and metamorp h i c  h i story of the Anvi l Ran�e i s  
comp l ex and of consi d er abl e s i gn i f i cance to t h e  form and n�ture 
of the ore d epos i t s .  Dur i ng mi d-Mesozoi c, the d i st r i ct suff�red 
·two periods of i nt ense fol d d efolemati on and concur:ren·t 
metamm·phi  sm dcuei ng  ��h i  ch the g1eoss stJeuctcuee o·f the mi  n!eleal 
deposi t s  was d et ermi n ed . 

The f i r st deformation IDol produced a regional metamor�h i c  
fol i at i on CS,I axi al p l anar to t i ght to i socl i n al mesoscbpic 
fol d s  IF . I  i n  bedd i ng ( Sol . l'iesoscopic eale l y  fol ds alee ra11ee l y  
preserved i n  t h e  d i str i ct . Northeast er l y  i ncl i ned to upr i�ht, 
northeaster l y  verg i n g megascop i c  fol ds w i t h  sh�l l ow 
northwester l y  or southwester l y  p l un g i ng axes app ear to have I ·formed a·t th a·t t i me .  i 

I 
Dcuei ng the second even·t C D,) , S, was stron g l y  crenul ated! and 
ubi q u i  to us cl ose to t i ght mesoscopi  c ·Fol ds i n  s, . . were pleod:uced 
(f i g ur e  3 . 61 .  The l argest megasco p i c  fol ds known t o  h ave �een 
fo1emed dur i ng D,., are those at the Grum Deposi t  ( Fi g .  3 . 9 1 i and 
comparabl e fol ds i n  t�,e Swi m  Deposi t <Fi g .  3 . 1 3  I. Paral l e� to 
the axi al p l anes of these Dm fol ds i s  a crenul ation cl eavage 
( S2) wh i ch i mparts a wel l developed l i thon structure to �ost I rocks of the d i stri ct, especi al l y  the stron g l y  banded phyl l �tes 

o·f the Vango1eda folemat i on .  F, a:d a l  p l anes and S,., ! d i p  
shal l owl y ,  wi th axes subp aral l el F, axes. Three l ater , � ess 
i ntense periods of fol d i n g  and associ ated f aul t i n g fol l owed . 1 ' ' 
The l at er events C D� through D.l general l y  produced open fbl ds 
and weak crenul at i ons in  Sm rel ated to broad, regibnal 
structures. An i mportant except i on to th i s  general rul � i s  
found i n  the vici n i ty of the Faro deposi t  where the fourth event 
( D..,.)  i s  qui te inten se, with  t i ght mesoscop i c  fol ds develope� i n  
nea1el y p ervas i ve S,., vJi th appleeci abl e m i ca grovrth al ong S..,. !<see ' 



Fi g .  3 . 8 for ex amp l es of 
Fa,.-o deposi tJ • 

fourth p h ase af f ect i n g  outl i ne ofl the  
I 

Dur i n g  the l a·te,.- stages of t h i s  defot"mat i on h i stot"Y a 
g,.-an i t i c  body !Anvi l Bathol i th! was i nt,.-uded i nto 
met amorph i c  sequence� 

I Anvi l Bathol i th ,.-anges i n  composi t i on f,.-om granodior i t� to 
qua,.-tz monzon i t e  and tex t ures i nc l ude equi granul ar mas�i ve, 
meg acryst i c  mass i ve and va,.-i ous st,.-ong l y  to weak l y  fol i at ed 
vari an t s .  Seve,.-al K/A,.- ages on the  gran i t i c  rocks y i e l d  ag�s of 
85- 1 00 ma ITempel man-l< l u i t, 1 9721 . I ntt"usi on of the  A,nvi l 
Bathol i til ·F u,.-·tllet" defot"med the me·tamo,.-ph i  c sequence so ·that! ·the 
overal l st,.-uctut"e of the  di st,.-ict i s  an elongat e  dome co,.-eb b y  
t h e  Ba·thol i th IFi g u,.-e 3 .. 21. I n  the  l atet" staoes of b a·tholl i th 
emp l acement l a,.-ge e:·: tensi onal f aul t di spl aceme�t s  occut-ed a!l ong 
i t s  marg i ns .  Th ese f au l t s  dete,.-mi n e  the  present day l i mi t� of 
seve,.-al of the depos i t s  ( Fi g .  3 . 1 0 ,  3 . 1 21 .  : 

I 
Metamo,.-p h i sm was concurrent w i t h  defo,.-mation and was �ost 
i nt ense dut" i n g  the  eat- l y  defot"mati ons, especi al l y  1 D, . 
1' 1etamo,.-phi  c f ac i es devel op ed l"ange ft"om middl e amp h i  bo!l i ·te 
f ac i es to l ower g,.-eensch i st f aci es i n  a l ow pressu,.-e Buchan �ype ' f aci es se1 ... i es .. ' 

I 
Met amorph i c  i sograds are ,.-oughly  concent,.- i c  about the  Ahvi l 
Bathol i th .  Fa,.-o , cl ose to ·the Ba·thol i th lf i gu,.-e 3 . 21 ! i s  
stron g l y  metamo,.-phosed, whi l e  deposi t s  such as Vangorda a,.-e Qess 
i n ·tense l y  metamot"phosed. Th i s  d i f f et"ence i n  metamot" p h i sml i s  
t"ef l ec·ted i n  dect" eased gt" a i n  si z e  and i nc,.-eased deg,.-ee: of 
mi neral i nt e,.-growth i n  the  l ess metamo,.-phosed depos i t s .  �h i s  
has a s i g n i f i cant i mpact on metal l u,.-g i ca l  respon se of Anvi l 
d i s·tt" i ct o,.-es .  

Ot•e Deposits 

Gene,.-al Descrigt i on 

The l ead, z i nc, si l ver deposi ts of Anvi l Rang e  are of the  
sedi ment hosted , strat i form , massive  pyr i t i c  sul p h i de type 
( Gustaf son g ,  �Ji l l i arns., 1 9 8 1 ;  Lat"g e, 1 9801 or sede:: type ccl,rne I and Catht"o , 1 98 2 ) . They occur as a si ng l e  ·t h i cl.: SLtl p h i de 1l ens 
w i t h  l i tt l e o,.- no i nt erbanded metasedi menta,.-y rocks ( e . q .  F�,.-ol 
or as mul t i l ayered deposi t s  w i th seve,.-al th i nn e,... l ense� sta�ked 
ap p,.-ox i rnate l y  one above the  ot h e,.- w ith  substan�i al 
metasedi ment ary or metavolcan i c  i nt erl ayers ( e . g .  Grum and pyl . 
An i ndi v i dual mi ne,.-al i z ed l ayer 1�as depos i t ed p aral l el ta l the 
b edd i n g  of  the host sedi ments . It  con si sted of  an upper, o�ten 
central l y  posi t i on ed, massive  b ase met al -bea,.- i n g  sul p h i de f a�i es 
and a l owe,.- and peri p h era l ,  di ssem i n ated , q uartzose sul p� i de 
f aci es� 

! These sul p h i de sheets, o,.- ho,.- i z on s, h ave si nce been deformed 
i nto comp l ex fold  st,.-uctures. The deposi t s  a,.-e thus e l on g ate 
para l l el to the fold axes and associ ated l i n eat i ons i n  the �ost 
metasedi ments.. The Fat"o deposi t, wh ich app ears to be 1  an 



ex c epti on to th i s  g eneral i z ati on� actually shows great i nternal I complex i ty i n  the geometry of h i gh grade and waste layers .  j 
Present day dep os i t  lengths are generally two to three t� mes 
w i dths; unf olded depos i t  di mensi ons r ange up to 4000 m ac�oss 
thei r amebo i d  shapes.  I ndi v i dual sulph i de hor i z ons commonl� are 
10 to 40 m i n  th i ckness.  The upper and lower contact� of 
sulph i de h or i z ons are i nvari ably sharp oJh i l e  latel"al e:·: tensli ons 
grade i nto the enclosing h ost roc k s .  

i 
All dep osits al"e c omposed of a small number of di f f el"entl ore 
types. As noted above the ore types are broadly d i v i sable !i nto 
massi ve sulp h i des and quartz ose di ssemi nated sulph i desN  There 
are pyr i t i c ,  b ar i ti c, pyrrhotiti c and carbonate b ear i ng vari�nts 
of .

massive ore types and carbonaceous and non-carbonac�ous 
var>ants of the quartz ose ore types . 1 

i I The si mpli f i ed arrangement of the ore types i n  the h or i z on� i s  
i mp ortant s i nc e  lead-z i nc grade and metallurg i cal perf orm�nce 
var·i es by ol'-e type.. The bi::ll'""i ·t i c mas.si ve sulph i des ar·e alrJays 
h i gh grade , easily g r i ndable and yeild good grade concentr�tes 
with good l"ecovel" i es .  On the othel" h and the lowel" and di �tal 
graph i t i c quartz i tes are commonly low grade , h ard and pro�uce 
lower grade c oncentrates or low recover i es .  Other ore trpes 
ex h i b i t  i ntermedi ate c haracter i st i c s  and p erformance .  

All deposits show a vari ably developed, wh i te 
alterat i on over p r i nt i n  the wallrocks .  

I 
mi ca-domi n�nt? I 

I 
I 

Tl tl f. ' l d . b . · I 
1 1er e are presen· y 1ve �nown ea 21nc ear1nq m1nera 

deposits along a promi nant curvili near trend on the s��th f� ank 
I of l'lnvil Arch (Fi g .  3.2). From northoJes·t ·t o southeas·t 1they 

i nclude Far o ,  Grum , Vangorda , Dy and Swi m .  Additi onally! two 
base metal def i c i en·l: sulph i de occuJ,..ances� th e SB and Sea,l a1,..e 
also known. The Fi rth showing i s  b est consi dered a f aulted p art 
of Grum while th e Champ i s  the subcrop of one of th e u�per 
h ori z ons o·F Grum . Curr ent reserve f i gures f or the deposits ! are 
g i ven i n  Table 1 .  I 

I 
I 

The Anvi l  deposits are di str i buted through a 150 m strat i gr a�h i c  
i nterval straddli ng the boundry of the Mt . Mve and Vanobrda 
f ol"mati ons i n  assoc i ati on w i th a l"egi onally . developed, - � bLrt 
laterally d i sconti nuoLIS "grap h i ·ti c" ( c arbonaceous)  phyl!li ·te 
uni ts.  I ndivi dual sulp h i de lenses al"e, or appear to be , l the 
lateral f ac i es equi valent of graph i t i c phyll i te .  Some lanse� of 
some deposits ( such as the upper hori z ons of Grum l are basaQ to ' 
th e c arbonaceous phylli te uni ts as well as b e i no the i r  p art i al 
laterc<l equi valent s .  I n  o·th er cases, lateral ,;;qui valence j of 
grap h i ti c phylli te and ore lenses has not b een establi shed .  1 

i 
I 

Wh i le the bulk of b asalti c meta-i gneous roc ks occur up-sec� i on 
of the Anvi l  depos i ts , the f i rst s i gni f i cant pulse of basaQt i c  
act i v i ty i s  roughly coinc i dent w i th the sulp h i de hori k ons 
sugg esti ng at least a temporal r elati onsh i p  between I ore 
f ormati on and basalt i c  magmati sm .  Desp i te th i s� there! i s  
generally p ool" spati al assoc i ati on o-f sulp h i de deposi'l:s I and 



metabasa l t i c  roc k s .  The Dy and, to a l esser e:-:tent ., the IGrum 
d'eposi ·l:s at,..e e:·�cepti ons to th i s  gene!l'-al i z ati on .. I n  ·th i s  s�n se� 
the Anvi l deposits are domi nantl y pel i t i c sedi ment h osted. I 

! 
Detai l ed map p i n g  and dr i l l i n g  suggest the l i nearl y d i stri�uted 
dep osits l i e  c l ose to a nol,..theas·ter-l y 11p i nch out11 01 ... 11Zet,....o �dge11 
of the assoc i ated graph i t i c  phyl l i te (th e  b asal membe1 of 
Vangorda f ormati on ) . To date , no sul p h i de deposit l i thofac i es 
have been enc ountered i n  a moderate numbe1" of dri 1 1  1 -iol es 
thl"ough the or·e-beari ng hori  zan southwest of the deposit 1 \i n e .  
Taken together·, these observa·t i ons sugg est some rel ati on1sh i p 
between sul ph i de depos i ts ,  f ac i es c hanges at reduced ba� i n al 
margi ns and b asal t i c act i v i t y .  I 

Descripti on of Sul ph i de Li th of ac i es 

I n  the f o l l ow i n g  secti ons un i t  2 refers to amph i b ol i te 
ore types I Faro l , 4 to greensch i st f ac i es ( a l l  other s ) . 

Mass i ve Pyr i ti c Sul ph i des: ( Un i t  2E/4El 

I 
I I 

·Fa!c i es I 

I 
Banded to homogenous , usual l y  wea k l y  f ol i ated and/ or l i nealt:ed, I • 
massi ve pyr i te w i th l esser sph al er i te and gal ena .  �otal 
sul p h i de content i s  at l east 60% , g en eral l y  greater than 80� and 
c ommon l y  near l y  1 00%. Gangue consi sts of quartz and/or ba�ite 
and/or carbonates (cal c i te� dol omi te, ankeri te>� Acces�ory 
mi n era l s i n cl ude pyrrh oti te , chal copyr i te ,  magnet�te , 
al" senopyl" i t e  and marcasi te . At amph i bol i te f ac i es metamor1ph i c  
g 1"ade , th i s  J"ock type c ommon l y  deve l op s  a buckshot 
porphyrob l asti c  texture of p yr i te i n  a matr i x  of dar k red8i sh 
brown to b l ac k  b ase metal sul p h i de s .  Th i s  texture usual l � i s  
J"es·tri cted to rocks w i ·th economi c l ead-z i n c  grades !Un i t  4F/f2F l . 

I 
I 

Bariti c, Mass i ve Pvri t i c  Sul ph i des: !Uni t  2G/4Gl strongl � and 
thi n l y  banded mass i v e  su l ph i de / sul p h ate rock consi sti n g\ of 
pyri te , gal ena, spha l er i te and common l y  magneti c i n  a gangu� of 
of f -wh i t e  barite and l esser carbonates (cal c i te, dol om�te, 
an ker i te and probab l y  b arytocal c i te l . The amount of b ar i te\ may 
be as h i gh as 50%; non-sul f i di c ,  massi ve bar i te does not occur 
i n  the Anvi l depos i t s .  There i s  a c omp l ete gradati on b et�een 
th i s  and th e above f ac i es w i th 1 0% vi si b l e  b ar i te by volume I b e i n g  the d i v i d i n g  l i n e .  Th i s  f ac i es i s  usual l y  quite h i gh 
grade 1 1 0- 1 5% comb i n ed l ead-z i n c ) . Sphal eri te I i s  
c h aracteri sti cal l y  h on ey col oured to reddish  brown. Pyrrho�i te 
i s  n ot common l y  seen i n  the b ar i ti c f ac i es except i n  the Faro 
deposit where over a l l pyrrhot i te i s  more abundant.  I 

I 
I 

Carbonate-beari ng, Mass i ve Pyriti c Sul phi des: (Un i t  2K�4K )  I s i m i l ar to massive  pyr i t i c  sul p h i des but conta i ns greater than 
1 0 %  carbonate lcE<l cite , dol omi te , an ker i te )  eithel" 11 as 
i nterst i t i a l  g an gue or as coarse p atches and i rr egu l ar b l �b s .  
Th i s  i s  a mi nor f ac i es and i s  n ot known w i th certai nty t o  al Ways 
be an or i g i nal compos i t i on var i ant.  The most common occur�nce 
of  c oarse p i n k i sh bei ge to tan, an�ceJ,.. i te p atches may r epre�ent 
recrystal l i z ed ori g i nal  carbonate or re-wo� ked -

I 



pre/syn-metamorph i c  vei nsn 
I Pyrrhot i ti c Mass i ve Sulp h i des: !Un i t  2H/4HI massi v e ,  f i lnely 

crystalli n e ,  usually well f oli ated pyrrhoti te w i th less tharl 50% 
pyr i te porphyroblasts and h i g hly vari able amounts of sh al�r i te 
and g alena .  Mi nor chalcopyr i te i s  character i st i c  of !th i s  
r elati vely c opper-r i c h  f ac i es �  Rounded to angular, rotated� 
f oli ated quartz i te or quartz -ve i n  clasts 2 em or les� i n  
di ameter are typi cal � Th i s  i s  a mi nor f ac i es and i s  not �nown 
w i th c ertai nty to be pri mary as some pyr i te i n  the ma�si ve 
f ac i es may i nvert to p yrrhot i te dur i ng regi onal metamorp�i sm .  
At Faro the pyrTho·ti ·ti c f ac i es i s  more volumetl" i cally i mporl1 ·tan·t 
than the other dep osits.  Pyrrhot i te r i ch ores are generally 
much f i ner grai n ed than n on pyrrhoti t i c  ores at Far o .  \ ' 

I General Comments on Mass i ve Sulphi des ' 
I 

B1·Recc i a te�· : ·I:ur-es a1 .... e morRe common i n  the massi ve PYI'"' i t i c  I and 
PYI" rhoti ti c f ac i es than i n  the b al" i te ol" carbonate-bea' ,ri n g  
f a c i es.  Pyr i ti c  brec c i as generally i nvolve f r ao ments o f  �ore - ' quartz ose or less base metal r i c h  pyr i ti c f ac i es i n  a masi ve 
pyr i te plus b ase metal sulph i de matr i x .  Fragments carl be 
an�JUl al" to sub1"ounded , poorly sorted and mav be i n  ei ·ther d1 ast 
or ma·l:r i H  supporRtn I n  some ca.sss , marg i ns �·f f ragmen·I:s ca11n be 
f i t  back together . I n  all cases ., th e brec c i as ; al"e 
post-metamorp h i c  s i n c e  thev i nvolve var i ably ori ented, f oli �ted 
clasts . The or i g i n  of the brec c i as app�ars to �elat� to 
ducti l i ty con·l:rasts b e·tween the af·F ected li tl1oloqi es dur- i n o  
sup h i de flow i nduced b y  def or-mati on and metamorp h i sm: Thes� ar-; 
clear-ly n ot pr-i mar-y br-ec c i as !"elated to ·F eeder- �ones' or--

I
' 

paleoslumps pr i or to sulph i de lith i f i cati on .  

r-elati vely 
to pyri ·te 
c al"bona·te 

! 
common! and 
sand.  I The 
or ba1r i te I 

Fr i able and por-ous mass i ve sulp h i des ar-e 
when stron gly developed often degenerate 
porous massi ve sulph i des are commonly 
b ear i n g  and or i g i nate by post-metamor p h i c 
and ox i dati on especi ally near- f aults . 

groundwater- leac� i ng 
' 
I 

Quartz ose Di ssemi nated Lithof ac i es 
I 

R i bb_<;m banded, "or-aphi ·l:i c", pvd.ti c  gLtar-b:i te: (Un i t  2A/4A I !dark 
grey to blac k ,  well b anded , sulph i de-bear i n g  quart� i te 
lrne·tamDI'·ph i c  usage ) .  Bands ar-e: (a )  dar-k gr-ey , ver·y !·F i n e  
grai ned carbonaceous phyll i t i c  quartz i te to s i l i c eous phyl� i t e  
(presumed metacher-tl and (b ) li ght grey , quartz -sulp� i de 
(pyr i te-sph aler i te-galen a )  b ands . These b ands are usually 2 rnrn 
to 2 ern th i c k  w i th a total sulp h i de content usually b etw�eh 1 0  
to 30% but l"<mg i ng i'l"om 2% to 60% . Pyr i te i s  usually I the 
dom i n ant spec i es but h i gher grade examples h ave sub-e�ual 
p yr i ti e and base metal sulph i des . Base-metal d;mi nant var i �nts 
w i th l i ttle p yr i te occur- but ar-e n ot c ommon unless tbtal I • sulph i de content i s  low . Str ong sulph i de sp ec 1 es 
di f f er-enti a·t i on b e·tween b ands., such that b al"ren PYI" i te b ands i a1"e 
adj acent to or n ear sphaler i te or g alena 1 .... i ch b ands , occurs! but 
i s  not gener-ally the c ase. 1 I 



Pyr i ti c  quartz i t e: (Units 48 , C, D/28 , C ,  D l  li ght to medi um 
g rey, gener ally poorly banded , moderately to weakly f oli �ted , 
mi caceous quartz i tes w i th h i ghly var i able base metal and p�r i te 
contents . Pyr i te contents are g ener ally 1 0% to 40% rarlg i ng 
between 2 and 60% . Although there i s  a complete gradati on � r om 
massi ve to q uartz ose ores there i s  usually li ttle p robl�m i n  
sep ar ati ng th i s  f ac i es f r om the massi ve pyr i ti c  sulph i des a� the 
vast major i ty of ex amples h ave less than 40% total sulph i de� . A 
minor var i ant of th i s  f ac i es ( unit 2B/4Bl shows low pyri �e ( (  
5% l c ontent "'i t h  b ase me·tal SLtl p h i  des pJ-edomi nant . Bar i tie i n  
maj or amounts i s  uncommon i n  t h e  quartose th i s  f ac i es; car b�nate 
spec i es are not typ i cal but locally are abundant. Chalcopyrli te ,  
pyrrhot.i ·l:e and magneti te-bear-ing vari e·ti es at·e com1,mon .. 
Sphaler i te i n  the h i gh grade ex amples i s  character i st i c allly a 
v i b r ant reddi sh b rown. At Faro the more sulph i de r i ch var i rnts 
of th i s  f ac i es are well developed along th e northeast edg� of 
z one 3 .  They are spectacularly b aJ-ren b ut c or,tai n eleviated 
copper c ontents and are r i ch i n  n1agneti te .  A s i m i lar f ac i eb i s  
developed at Vangorda and locally at Grum where the rock� ar e 
also q u i te gold r i ch and more clearly i n  the deposit f o otwal� . 

General Comments on di ssemi nated or e tvpes 
I 

I 
I 
I 

Post-metamorp h i c  b r ec c i as are also c ommon i n  the di ssemin�ted 
sulph i de lithofac i es .  Pyr i ti c q uartz i t e  brecci as are often �ell 
developed i n  the sphaler i te-r i ch h i gh grade f ac i es where a�ai n  
ductility contrasts b etween the sulphi des and quartz i te b�nds 
di ctate ducti le f low i n  the sulph i des and brittle f ail�re , 
r otati on and brecci ati on on the quartz i te .  Where �ess 
i ntensi vely developed the becci as grade i nto ex�mplesi of 
sulphi de mob i l i z ati on i nto D3 or later cleavag es.  ! 

I 

Al b1?J"ati on 
I 

i 
Both wallr ocks and certa i n  ore f ac i es of the Anvi l  deposits : are 
over p r i nted b y  a promi nent, eas i ly recogni z ed ,  li ght b e�ge , 
white mi c a  domi nant alter ati on assemblage !Uni t 4Ll . �h i s  
overpr i nt f ac i es i s  not a deposi ti onal uni t  a11d may f or m  �s a 
r eacti on product b etween wallr ocks and deposit f or�i ng 
hydrothermal f lui ds, or as a metamorp h i c  r eacti on envelope 
unr elated to ore f ormi ng f lui ds or as comb i nati on of these 
p rocesses . In the multi -layered depos i ts , th i s  alterati on 
over p r i nt appears di sconti nuous and often best developed i n l the 
f ootwall of a g i ven lens or dep os i t  as a whole . At Faro , a 
conti nuous envelope of th i s  lithology encloses the en� i re 
deposi -t w i th local ( espec i ally Zone 1 l  bes-t development i n! ·the 
hang i ng wall . 1. 

! 
1'1any mi ner-alog i cal vaJ" i ants of the alter at i on f ac i es I aJ-e 
recogni zed i nclud i ng sili ceous , carbonate-bear i ng ,  talcpse , 
chlor i ti c ,  pyr i t i c� pyrrhot i t i c� chalcopvr i ·te-bearinq� • • I - • 
magneti te-bear i ng and base metal-bear-i ng spec i es .  Careful 
attenti on has been p a i d  to th e d i str i buti on of these f ac i e� i n  
an attempt to def i ne f e eder z ones f or all deposi ts . To d�te , 
li ·ttle suc cess has b een h ad i n  th i s  r eg ard as no unequ i v�cal 
f eeder zones h ave b een recogni z edn Several i nstances ! of 

I 



sus pected p r e - D1 an d c er t a i n l y  p r e  D2 
quar t z -c h l or i t e-pyr r h ot i te-c h a l c o p yr i t e vei n l ets or st r i n o ers 
have been observed i n  t h e  a l t e1" e d  strat i g r a p h i c  f ootwal l �� of 
sever a l  h or i z on s  ! Sw i m  d epos i t  i n  p ar t i c u l a r )  but n o �  i n  
suf f i c i ent abun d a n c e  t o  d ef i n e a str i n ger Ol" f ee d er 

1
1z on e  

comparabl e t o  v o l c a n o g en i c  d e p os i t s .  Recog n i t i on o f  a f eeder 
z on e  i s  c o n s i del"abl y h ampered i n  t h i s  t e r r ;;me by : t h e  
p o l ydeformat i on a l  over p r i n t .  1 

' 
I 
I 

I n  t h e  mul t i  - 1  ayered deposi t s  at green c h i  st f ,;,ci es g r a d e  •I a l l 
m i n e r a l og i c a l  var i an t s  of t h e  a l t e r a t i on f ac i es are com�on l y  
rec og n i z ed , o f t e n  w i t h  t h e  best degree of devel opment i � t h e  
·foo·twal l o f  a m i n el" a l i z ed h o l" i z on .  T h e  o n ly amp h i bo l i te-g: l"ade 
eHamp l e ,  t h e  Faro d ep os i t ,  s h o �·Js a much l ess val--i ed p ih ase 
assembl age ( muscov i t e ,  quar t z , p yr i t e �mar c as i t e )  i n  a l �ered 
r o c k s  w i th devel opment of a substan t i a l h a n g i n g w a l l as w e 1 11 as 
f ootwa l l a l ·tel"at i on e n ve l op e .  Th i s  s i mp l i f i ed p h ase assembll ag e  
may be d u e  t o  r e-equi l i brat i on of t h e  g r een c h i st a l t e r at i on 
assembl age a·t h i g h er g l"ades o·F metamol" p h i sm .  T h e  p l" om i :n a n t  
h an g i n g  wal l a l t e r a t i on may be d u e  t o  c o n t i rued 
p os t -h y d l" o t h e nnal ac t i v i t y O l" t o  su l f Ltr i z at i on O l" o·th er 
metasomat i c  r e ac t i o n s  i n  t h e  w a l l r o c k s  d ur i n o  metamorph i sm 
p e l" h a p s  caused by mobi l e  sul f Ltr ·F1"om t h e  i n ver s i �m of p yr i ·t:e to 

PYI" r h o t i  te i n  t h e  d ep o s i t .  I t  i s  i n terest i n g to n ot e  1
, t h e  

d evel opment o f  mass i ve p y r r h ot i t i c  f ac i es i s  g reatest i n ll t h e  
Faro d e p os i t wh i c h a l so shows t h e  most wel l def i n ed br oadest a n d  
most symmetr i c a l l y  devel oped a l t er a t i on envel o p e . i 

I 
Id eali z ed Anvi l Dep o s i t I 

I 
There a r e  suf f i c i en t  s i m i l al"i t i es bett•Jeen t h e  Faro d ep os i t ! a n d  
other A n v i l d i st r-i ct d ep os i t s  f or i t  t o  serve as a modell of 
common deposi t c h ar a c t er i st i c s M  Fi g u r e  3�7 i s  a g en er a l i �e d �  
p r e-def ormat i on vert i c a l l y  ex a g g er ated c r o ss-sec t i on o f  Faro 
i l l ustrat i n g  t h ese f eatur es . I n  ad d i t i on to a l l d e p o�i t s  
show i n g a sp at i a l r e l at i on t o  t h e  Mt . Mye/Van g o r d a  boun d r� and 
h avi n g  a var i abl y devel oped a l t er at i on over pr i nt ,  t h ey h a �e a 
d i st i n c t  arran g ement o f  sul p h i d e  l i t h o f ac i es .  Th i s  a r r an g �ent 
i n  a vert i c a l  and l at e r a l  sense i s  so c ommon l y  seen �·Ji ·t h i n 1

1 and 
between depos i ts ,  i t  h a s  been termed the A n v i l Cyc l e . The base 
of t h e  c yc l e  i s  mar ked by r i bbo n - ban d e d , g r ap h i t i c , p yr� t i c  
quar t z i t es succeeded upward by p yr i t i c  quartz i t es , mas.i ve 
p yr i t i c  sul p h i d es and bar i t i c  mass i ve p yr i t i c  sul p h i d es l � i g .  
3.71. Th i s  a r r ay i s  a l so seen l at e r a l l y  w i t h  r i bbon-ban�ed , 
g r a p h i t i c , p yr i t i c  quartz i t es f or m i n g  t h e  mar g i n a l  or d i stal 
f ac i es of a dep osi t i n ward t o  the bar i t i c  mass i ve f ac i es .  I 

i 
I 

I t  i s  i mp or t an t  t o  n o t e  t h at A n v i l Cyc l es are d evel oped on a 
w i d e var i et y  of s c a l e s  and t o  varyi n g  d e g r ees of comp l eten�s s .  
The most c ommon scal e i s  t h a t  o f  a cr oss-sec t i on t h r oug� an 
en·t i r e d e p o s i ·t ma k i n g  recog n i ·t i on i n  i n d i v i d u a l  bor ehol es 1 or 
e x p osures o f t en d i f f i c ul t .  A ser i es of c o m p l ete an d p ar� i a l 
c yc l es may c umul at i ve l y  f orm a mega-cyc l e  on t h e  sc a l e  bf a 
comp l et e  d ep o s i t ,  e . g .  Far o �  or on t h e  s c a l e of a si bg l e  
sul p h i d e  h or i z on w it h i n  a mul t i - l ayered deposi t ,  e . g .  Grur or 
Dy . Comp l et e  c yc l es are seen over a one meter s·trat i g r a p h i c  

I 



( o,- l ess) emphasizing ·the sea l e  which 
cdering can occur � I 

Met al zoning in some cases compl ements this f acies dist.-ibJtion 
patte.-n in a c.-ude way . The qua.-tzose disseminated sul �hide 
f acies at the base of an ideal cyc l e  t end t o  b e  zinc en.-iched. 
The massive, uppe.- f a cies a.-e sl ight l y  l ead-sil ve.- en.-iched, 
pa.-ticul a.-l y  the uppe.- most ba.-itic f acies . Howeve.-, common l y  
the.- e is no evidence in the assays o·f me·tal zona·tion inl an I individual ho.-izon . As might b e  ex pected studies of �et al 
zoning a.-e g.-eat l y  h ampe.-ed b y  the st.-uctu.-al compl exity of l the 
Anvil deposit s .  Consequen t l y, definitive deposit wide studies 
a1�e no·t ye· t avail ab l e .  I 
On the basis of scanty and p.-el imina.-y data, coppe.- and �o a 
l esse.- extent g o l d  seem to b e  p.-efe.-ential l y  distributed! in 
sil ceous f acies of the f oootwal l -biased a l t e.-ation ove.-pF"int OF" 
in the py.-itic qua,-tzite f acies of the st.-atif o.-m sul phi�es; 
·this again is a char acteristic that va1,...ies fr-om deposit! · t o  
deposit . 1 

Facies zoning can be used in a t enuous way as top indicator� in 
pol ydef o.-med h o.-izons to deciph e.- f o l d  patte.-ns: the more 
comp l et e  f acies cycl icity shown, the oF"eate.- deqF"e� of 
confiden c e .  I t  is st.-essed that t op directions define� b� the 
unambiguous dist.-ibution of Mt . Mye and Vango.-da fo.-ma�ion 
l ithol ogies al ways take p.-ecedence ave.- those inte.-p.-eted �.-om 
sul p hide ·facies oi�de.-in�l· I 

I 
'I I Gene'l:i c l"'odel 

The Anvil deposits are examp l es of synsedimentary, str atif�rm, 
massive sul phide deposits considered to be subma.-ine ex h a l a�ive 
in o.-igin . Eviden c e  f oF" thei.- synsediment a.-y o.-igin incl udes: 

1 . ) 

2 .  ) 

3 .. ) 

4·. ) 

I 
I 

The p.-eval ent and we l l  devel oped compositibnal 
' 

l aye.-ing o.- banding in many OF" most sul phide ' f acies common l y  �Jith l a,··g e  va.-iation 1 in 
pi�opo.-tions of sul phide species b e-b·Jeen b ands . !  

The inte.- l aye.-ing of 
metasediment ary and 
c ommon l y  on scal e of 

I 

sul phides with unmineral �zed 
p.-obab l e  metavo l c anic F"oc�c 
centimete.- s .  I .,_, 

I 
I 

The occu.-an ce of al l deposit s within a .-el ati�e l y  
.-est.-icted ve.-tical st.- atigraphic interval.  I 
The cu.-vi l inea.­
associated with 

depositional t.-end 
g.-aphitic ca.-bonaceous 

I 
I CI,...Udel "  I l 

pe:l i te 
f acies chan g e .  J 

5 . ) The metamoF"phic and defo.-mational ove.-p.-ints w�ich 
c l ea.- l y  show the o.-es a.-e p.-e-metamo.-phic . 1 I 

I No unequivoc al evidenc e  sup p o.-ting the notion of an ex hal a�ive 
o.-igin is p.-ese.-ved in the dist.-ict h oweve.- and it is impo.-�ant 

I 
I 



to rea l ize that a l t ern ative interpretations of t h e  deposits are 
possib l e .  An examp l e  would b e  the possibil ity that al l or l p art 
of the footwa l l  siliceous f acies are sil icified and sul fidized 
rep l acements of host sediments rather than exha l ative c�ertv 
sediments.  I · Reconnaissance studies bv Kuo 1 1 97 6 )  demonstrate the presence of 
c h l oride-rich f l uid inc l �sions in b arite, q uartz, and sphal Jrite 
of several deposits p erh aps impl ying metal l if erous brines p � ayed 
a rol e  in deposit formation . The ubiquitous devel op men4 of 
g en eral l y  foot wal l biased envel opes f urther suggest s �hese 
brines were rel ativel y hot . The curvil inear deposit arra� may 
f urther indicate control of sedimentary f acies and hence �asin 
g eometry b y ,  a synsedimentary f au l t, or f au l t bundl e, which 
cou l d  h ave provided the l ocus of exhal ative ore f l uid migrJtion 
into the b asinls l . 

The ore deposits are thought to have formed from hot 
metal l if erous brines discharged from sub marine f uma1o l es 
l oc a l iz ed al ong a synsediment ary f aul t or hinqe l ine �hich 
devel op ed in response to l at e  Hadrynian or l ower Cam9rian 
exten siona l  t ectonism . This tectonism inf l uenced basin al 
g eometry resul ting in reduced second order b asina l  fJcies 
truncating against the hing e  l in e .  Hydrot hermal f l uids movJd up 
this f aul t zone and exha l ed into a rel ativel y deep water reduced 
marine b asin which was receiving distal turbidite sedimenta�ion . 
Sul phides may have been deposited from p l umes a l on g  the �inge 
l in e  or from rel ativel y  dense exhal ed brines ponded in �ocal 
topographic depressions n ear the hinge l in e .  This �odel 
accounts for the crude associations of known deposits jwith 
apparent depositional l imits of reduced sediments . The �inge 
l in e  or rel at ed f aul t sets coul d have provided the channe ways 
for the first pul se of basal tic vol canism associated tempor1a l l y  
with the deposits lor vice versa) . A regul ar and repetative 
change in the en vironment of deposition or of the ore � l uid 
composition is required to exp l ain the origin of the Anvil 
cyc l e  .. 

Geol ogy of the Vangorda Pl atesL\ 

The Grum and Van gorda deposits are l oc ated in a part o the 
Anvil District ref erred to as the Vangorda Pl ateau . The Pl  t eau 
is defined as the area b etween the headwaters of Rose CreJk on 
the northwest and B l ind Creek on the southeast . I� is 
essential l y  the drainage b asin of Vangorda Creek . I 
The Pl ateau is l ow rol l ing country b etween the rugg ed topog� aphy 
of the Mt . Mye massif and Sheep Mountain . The bedrock exposure 
is very poor, there are several areas where g l acial overb�rden 
is q uite thick . The area is h eavil y tree covered b e l ow 4000' 
el evation with thick brush above t hat . • 

j 
The g eol ogy of the northwest p art of the Pl ateau is out l in d on 
map s___ to which cover the portion of the area t b e  
aff ected b y  devel opment o f  t h e  Grum and Vangorda depo its .  
Maps ___ t o  ___ show the distribution of most dril l hol es i1 the 



same area. 

The stratigraphy is as out l ined previous l y .  Most of the P l .t eau 
is at greenschist f acies with the high grade c ore of Anvil lArch 
and the Bathol ith being separated from the l ow grade phyl�ites 
by a comp l ex system of extentional f au l t s .  The g eo l o�ical 
boundrv between the Vangorda P l ateau and the Faro B l ock is the 
Tie f a�l t ,  one of these extentional f au l t s  with about 1 �m of 
throw. 

The structure of the metamorphic sequence under l ying the 
Vangorda Pl ateau is indicated on a set of cross sec]ions 
accompanying this report . 

The stratigraphic position of the ores is indicated on tlh ose 
sections . The avai l ab l e  dril l in g  and mapping indicates the 
presen c e  of  a l arge isoc l inal , S shaped, second phase f ol d  lhich 
overturns the stratigraphic sequence in the vicinity of the 
trend of ore deposit s .  Bec ause of this the depth t o  the 
f avourab l e  horizon increases rapidl y  t o  the south west o� the 
l in e  of  deposits and open pit potential in that area is

, lnil . 
Al l avail ab l e  deep dril l h o l es Cat l east those deep en�ugh) 
southwest of the l ine of ore deposits have intersect ed a �hick 
sequence of sil iceous graphitic phyl l it e  with minor dissemi�ated 
pyrite and traces of sphal erite b ut none of the minera�iz ed 
f acies typical of the deposits. Al l indic ations are tha� the 
deposits are associated with the l inear z one of the t hick�ninq 
of this graphitic phyl l ite and the phy l l ite itse l f  h as l i�ite� 
potential . Northwest of the l ine of deposits stratigr.phic 
l evel s  ex posed are deeper than the ore horizons thus the 
potential in t hat area is al so l imit ed. 

Al ong the l ine of deposits t h ere are several areas req uiring 
f urther dril l t estin g .  Several hol es wil l b e  required nort east 
of the Vangorda where a b l ind second phase f o l d  hing is 
predicted which cou l d  repeat the ore h orizon and of f er p otential 
·For additional reserves� Between Vanqorda and GJ�um iJ an 
uplifted f aul t b l ock that exposes the - hing e  of the llarge 
overturned f o l d .  There are several dril l h o l es in this are] b ut 
f ew of them h ave f ul l y  t ested the f avourab l e  stratigraphy.  This 
area b eing an upthrown b l ock , is underl ain by the more 
southwester l y  p ortions of the ore horizons as traced t hrougl the 
S shaped second p hase f ol ds .  At b oth Grum and Vang orda the 
thickness and grade of  mineral ization in the deeper more 
southwester l y  p art of the f avourab l e  h orizon decreases 
substantial l y  from that in the main deposit area. The l i�ited 
sul phide intersections in the upthrown b l ock b etween Grul and 
Van g orda are consistent with this observation in both the 
adjoining downthrown b l ocks.  Nonethel ess at Dy, southeast of 
this area, it app ears that a second mineral iz ed center sout�west 
of the main dep osit l ine is devel oped with thick sectio�s of 
g ood grade mineraliz ation . This observation al ong with the f act 
that Anvil type deposits are characterized by rapid , hig h l y  
unpredictab l e  f acies changes shows that there is a p ossibil ity 
of a comp l et e l y  ·isol ated separate mineral ized c entre within this 
f aul t b l ock . It is hig h l y unlikel y that such a mineraliz ed 



centeJ� could b e  found i n  an open p i t  envi r onment h owever . On l y  
a few hol es woul d be requi red t o  eval uate the  area b etween Grum 
and Vangorda p r i or to c onstruc t i on of waste dump s .  It i s  
essen t i al that th i s  b e  done b ecause t h i s  area i s  some of the 
most attrac t i ve ex p l orat i on ground in the Anvi l Range. 
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The Faro deposit is not part of this study however a section is 
' 

inc l uded to emph asize its dif f erences from the Vangorda P l ateau 
deposits , to review Faro model s and to put the mpdel 
cal cul ations into a production c ontext to h e l p  assess treir 
J" el iabil ity 

3 . 2 . 1 His·tory 

The Faro deposit was discovered in 1 964 whil e dril l testing 
airborne e l ectro-magnetic anomal ies supported by oLhe� 
indications.  Mining at Faro beg an in l ate 1 969 and contihued 
until 1 982 when high costs and f a l l in g  prices f orced tem1Jo�arv 
c l osure of the min e .  I . 

I 
In November 1 985, Curragh Resources b ought the Faro mine l and 
other deposits in the Anvil Range from Cyprus Anvil Mining 
Corp oration . Waste removal from the Faro pit resumed in ekr l y  
1 986 . The Faro concentrator resumed production in Jun e 1 986l 

3 . 2 . 2  General Geol ogy I The Faro dep osit occurs approximatel y  1 00m ben eath the IMt.  
Mye/Vang orda formation b oundary . Stratigraphica l l y  this l may 
equate to the position of the l owest horizons in the Van gorda 
Pl ateau deposits.  

The immediate host rock of the OJ" ebody is 
bioti te-muscovite-andal usite schist that grades downwards in�o a 

I c oarse, g n eissic botite-muscovite schist .  The Vangorda 
I formation at Faro is represented by h ard, dense , batnded 

c a l c -sil icates rather than the c a l c areous phyl l ite hat 
characterizes the Vangorda P l ateau . This f act is of ��:s����=b�=

r
����:�ance in b l asthol e dril l in g  at Faro b ecausr of 

Post metamorphic igneous intrusive rocks are more wibe l y  
devel oped at Faro than on the Vangorda Pl ateau . There are l two 
c l an s  of importanc e: a )  a equigranul ar to subp orphyritic 
horn b l ende diorite to quartz diorite c l an and b )  a 
quartz-f el dspar porphyry c l an .  

Associated with these dykes, or irregul ar intrusive b odies, and 
the intersection of two important f aul ts is a l arqe mass of - . I h eavi l y  sil icified post metamorphic breccia at the northeast 

I edge of the deposit in Zone 3 .  Thi:. "breccia cap" e:·: agoerates - I the p l" ob l ems of b l ast hol e d1··il l in g  b ec ause of its e::tJ[eme 
h ardness . 

Bef ore mining, the Faro deposit was 2000 m al ong strike, 8f0 m 
across strike and about 70 m thick.  The deposit is a 
f l at-l ying, el ongate, asymmetric l ens with a thick n orth�ast 
side and a thin tapering southwest side . The deposit is cu� by 
several important f au l ts which f orm a graben structure, the 
mined out zones 1 and 2 were the upthrown b l ocks , and zone 3 the 



c en t r al g J-ab e n . Z o n e  3 c o n t ai n s  t he r emai n i n g r eser v e s .  

There i s  essent i al l y o n e  t hi c k hor i z on at Faro al t hough t hi s  
hor i z on c o n t ai n s  numerous A n v i l cy c l es and several t hi n p hy l i t e 
waste b an d s  are i n c l uded . L o c al l y  a t hi n  upper hor i z op i s  
d i f f er e n t i at e d  f r om t he mai n mass of t he d e p o s i t ,  g e n e r al l y ! t hi s  
i s  too t hi n  t o  b e  m i n e ab l e .  Low g r ad e  s u l p hi d e  i n t e r b apd i n g 
w i t h  hi g h  g r ad e  o r e  i s  w i d es p r e ad e s p ec i al l y  i n  t he n o r t heast 
p ar t  of t he d e p o s i t .  l Ore t y p e  z o n i n g  i s  p ar t i c ul ar l y  s t r o n g  at F ar o .  I t  f o l l ow t he 
scheme out l i n e d  above w i t h  a m as s i ve v ar i ab l y  b ar i t i c  Gp p er 
p or t i on and a quar t z ose var i ab l y  c ar b o n aceous l ower p art ( f � qure 
7 ) . In add i t i on t here i s  a p r o m i n e n t  very l ow b� ade 
semi -massi ve z on e  al o n g  t he n o r t heast e d q e  of z on e  3 1 and 
unusual l y  ab un d an t  ( c ompared to other Anvi l d i st r i ct d e p o s it s ), 
b ut er r at i c al l y d i st r i buted , p y r r hot i c  m i n e r al i z at i on i n  t he 
southwest p ar t  of t he d ep o s i t .  Gr ad e  z o n i n g  f o l l ows ore t y p e  
z on i n g  so t hat t he b ase and n o r t heast e d g e  o f  t he d e  osi t 
c on t ai n s  t he l owe..- g r ad e  m i n e r al i z at i on wher as t he up p e  and 
southwest p or t i on c o n t ai n s  t he hi g her g r ad e  mi n e r al i z at i on .  
Z on i n g was al so ob v i ous i n  p l an v i e w  at F ar o .  Z o n e  1 was r i c h  
i n  b ar i t i c  ores t hus hi g h  g r ad e , z on e  2 at t he o t her e n d  o f  t he 
d e p os i t was r i c h i n  c ar b o n aceous q uar t z os e  o r e  types t hu� l ow 
grade an d metal l ur g i c al l y u n d es i r e ab l e .  Zone 3 has i n t erme� i at e  
c harac t er i st i c s .  I 
3 . 2 . 3  D t- i l l . i n q  Den s i ty I The Faro d e p os i t was d r i l l ed of f on 43 m 1 1 4 1  f eet ) s p ac ed 
sect i on s  wi t h  ho l es sp aced n om i n al l y  at 43 m al o n g  t he sect� o n s . 
Most ho l es were vert i c al .  I n  some p ar t s  of t he d e p os i t f i � l i n  
d r i l l i n g t o  43 m has n ot b een comp l eted . I n  1 9 8 6  ad d i t� o n al 
f i l l i n w as ad d e d  t o  t he n o r t heast s i d e  of t he AY p hase b e  ause 
of d i f f i c u l t i es i n  mak i n g accurate p r o j ec t i on s  wi t h  avai l ab l e  
d at a. 

3 . 2 . 4  Reserve C al c u l at i on 

3 .  2 .  �- . 1 Method and .E:r·oc e d Lu-e - "F I "  l'lo d e l  

The r eserves u s e d  f or Faro mi n e  p l an n i n g  
"i=I " m i n e  mod e l , g e n eJ-at ed f r om Oc·tober · t o  

are d e r i ved f ..-ol 
December 1 98 5 .  

t he 

B l oc k  geo l oqv and d r i l l ho l e  i n f or m at i on 

The F I  M o d e l  i s  a c ompute..- b ased b l oc k  m o d e l  w i t h  b l oc k  s i z� 50 ' 
X 50 ' X 20 ' hi g h .  1 1 5 . 25m X 1 5 . 25m X 6 . 1 m  hi g h) . The i"li n t e c  
l'ledsystem r e l e ase 1 0  sof b�ar e p ac k ag e  •·1as u s e d  t o  g e n eJ-atie ·the 
m o d e l  an d d e r i ved r eserves . The model has s i n c e  been i mp or t ed 
t o  PC M i n e b ut al l c al cu l at i o n s  have were d o n e  b y  M i n t e c ' s  
sof twar e .  

The g e o l og i c al i n t e r p r et i ve b ase was d e r i ved 
In t he southeast p ar t  of Z o n e  3 < Sect i on s  
g eo l og i c al i nt er p r e t at i on i s  t he most up 

f J-om t .-Jo sour c e s .  
1 24 t o  1 33 ) 1 t he 

t o  d at e  p ossi b l e  



A l ar g e  number of t est i n t er p o l ati o n s  were r un usi n o  d i f f er e n t  
i n t er p o l at i on p ar ameters t o  c he c k  t he g r ad e  d � s t r i b ��1t i on 
ac hi eved ver sus t he number of b l o c k s  t hat c o u l d n o t  b e  
i n t e rp o l at e d . The most f ai t hf u l  r ep r od u c t i on o f  Jcnown g r ade 
d i st r i b ut i on was acomp l i shed b y  usi n g  a f l at sear c h  e l l i psoi � so 
t hat on l y  compos i t es al ong t he l ayer b e i n g  e s t i mated coul � be 
L\sed � l"lor e s p her i c al s e ar c h  vol umes c r e a· t e  a f al se i m p r e sFi on 
of homog en ous g r ade d i st r i b ut i on by ass i gn i n g  hi g h  g r ad e s  acr oss 
s t t- at a  ·to areas k n own t o  be b ar r-en .. To have a f l at s ef1rc h  
e l l i p so i d  i n  PC M i n e  r e q u i r e s  t he use o f  a hi g h  d e g r e� of 
ver t i c al an i st r o p y .  The l og i c  of t he sof t w ar e  t r e at s  an i st r op y  
b y  ad j ust i n g d i s t an c e  i n  d i f f er e n t  d i r ec t i o n s .  A n  ap p a� ent 
d i s t an c e  equal t o  t he actual d i stance d i v i d ed b y  t he an i st�opy 
f ac t o r  i s  c al c u l ated and used f or sear c h  and wei o ht i nq.cr i te� i a. 
Thi s r esul t s  i n  every p o i n t  on t he e d g e  of t he ;e ar c� e l l i p�oi d 
b e i n g  t r eated as i f  i t  were t he m ax i mum r ad i us of t he e l l i pFoi d 
away f r om t he p o i n t  b e i n g  esti mat e d . Po i n t s  a smal l d i s t an c e  
o f f  t he p r i n c i p al p l an e  o f  t he s e ar c h  e l l i p soi d are c on s i dbred 
f u r t her away f r om t hose on t he p l an e  i n  c ases of a hi g h  vert� c al 
·f ac to!�.  Test i n t e r p o l a·t i on s  and ·trace b l oc k s  r un d u t�i n g [ ·t he 
tests d i d  n ot reveal any p r o b l ems ar i s i n g f r om t hi s  t r e atmen t of 
d i s t an c e  b ut ·thi s i s  one o·f t he maj or d i f f er en c es b etween l ·the 
FB608 and F I  mod e l s metho d o l og i es Cas wel l as t he Grum and 
V an g o r d a  m o d e l s ) . I 
S p ec i f i c  g r av i t y  i s  t r eated as an assay an d i nt e r p o l at e d  r· n t o  
b l oc k s .  Thi s i s  d ue t o

.
t he v ar i ab i l i ty o f  SG b y  r o c k  t y p e  an d 

b y  g r ade as w e l l as r e g 1o n al var1at1ons of SG w1th1n o n e  o c k  
t yp e .  Pr i or t o  i n t er p o l at i on t he c o mp o s i t e  p u l p SG ' s  were 
r e d u c e d  b y  5% f or q u ar t z ose o r e  t y p e s  or 1 0% f or mass i ve or e 
types t o  c o r r e c t  f or p or asi t y  i n  the i n s i t u who l e  r o c k .  

3. 2 . 4 . 2 . 4  Reserve r e p o r t i ng 

Geol og i c al r eserves were n ot c omputed s i n c e  t he model on l y  
covers t he p ar t  of t he d e p os i t  b etween sec t i on s  1 1 7  and �25. 
Pi t r eserves are r ep or t e d  b y  c om p ut i n g  t he wei g ht ed aver ag b o f  
al l b l o c k s  l yi n g b etween t w o  sur f ac es g r i d d e d  on t he same b�o c k  
g r i d  as t he b l oc k  m o d e l . The t w o  sur f ac e s  are an u p p e r  sur� ace 
r ep r esent i n g t o p o g r ap hy or t he p r e v i ous p hase b o t t o m  and a l bwer 
sur f ac e  r e p r esent i n g  t he c u r r e n t  p hase b ot t om .  B l o c k s  p a  t l y  
above or b e l ow t he sur f ac e  are mu l t i p l i ed b y  t he f r ac t i on of t he 
b l oc k  t hat i s  b etween t he sur f ac e  e l evat i on s  f or t hat b l oc k .  

T ab l e  3 . 2  c omp ar e s  t he F I  m o d e l  w i t h  t hr e e  c omputer c al c u l at ed 
val ves ·for p hase A (fot� o l d  p hase A n ot t he c un�e n t  AY> I al l 
b ased on t he same g eology b ut v ar y i n g  i n  c om p ut at i o n al 
method o l og y  and i n  t he c ase of F I  f or t he assay d at ab as e .  �l so 
shown i s  a han d c al c u l at ed r eserve f or p hase A b ased oh a 
g eo l og i c  i n t er p o l at i on d o n e  b y  t he author i n  September �985 
i n c o r p o r at i n g  al l d r i l l i n g d at a  avai l ab l e  and usi n q  a f au l t  
d om i n an t  as o p p osed t o  f o l d  d o m i n an t  i nt e r p r e t at i on : Thb F I  
mod e l  t e n d s  t o  r e p o r t  a l ower t on n ag e  at a hi g her g r ad e  �hat 
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3 . 2  Faro 

The Far o d e p os i t  i s  not part of t h i s  study h owever a sec t i on i s  
i n c l ud e d  t o  emp h a si z e  i t s d i f f er e n c es f rom t h e  Vangorda P l �teau - I d e p os i t s ,  t o  revi ew Faro mod el s and t o  put t h e  'Po d e l  
c a l c u l at i ons i n to a p r oduct i on c o n t ex t  t o  h e l p  assess t h e i r 
rel i ab i l i t y  

1 3 . 2 . 1 H i story 

The Faro d e p os i t  was d i scovered i n  1 964 wh i l e  d r i l l  t eJt i ng 
a i r b or n e  e l ectr o-magn eti c anomal i es supported b y  dt h er 
i n d i c at i on s .  M i n i n g at Far o b e g an i n  l at e  1 969 and cont�nued 
unti 1 1 982 when h i g h  costs a n d  f al l i n g p r i ces f or c e d  tempdr ar y  
c l osure o f  t h e  mi n e .  I 
I n  November 1 98 5 , CLtrragh Resources b ought t h e  Faro mi n ':'! and 
other d e p o s i t s  i n  t h e  Anvi l Ran g e  f r om Cyprus Anvi l Mi ln i ng 
Corporat i on .  Waste removal f r om t h e  Faro p i t  resumed i n  9ar l y  
1 98 6 . T h e  Faro concent rator resumed p rodLtc t i on i n  J u n e  1 986 . 

3 . 2 . 2 General Geol ogy 

Th e Faro d ep osi t occurs a p p r o:d matel y 1 00m b e n eath t h e  Mt . 
Mye/Van g o r d a  f or m at i on b ound ar y .  Strat i g r ap h i c a l l y  t h i s I may 
equate t o  t h e  p os i t i on of t h e  l owest h or i z on s  i n  t h e  Vangor d a  
P l ateau d e p os i t s .  I 
The i mmed i ate h ost r o c k  of t h e  orebody I i s  
b i  o t i  t e-muscovi t e-an d a l Ltsi t e  sch i st t h a t  o r a d es d o1�n wards i n � o a 
coar se , g n e i ssi c bot i te-muscovi t e  sch i st .  T h e  Vang�r d a  
f ormat i on at Faro i s  r e p r esented b y  h ar d , d en s e , b a � d e d  
cal c-si l i c at e s  r a t h er t h an t h e  c a l c areous p h y l l i t e  t h at 
ch aracter i z es t h e  Vangorda P l ateau . Th i s  f ac t  i s  I of 
c onsi d e r ab l e  i mp or t a n c e  i n  b l ast h o l e d r i l l i n g  at Faro b ecause of 
t h e  rocks h ar d n e s s .  I 
Post metamor p h i c  i g n eous i ntrusi ve r o c k s  are more w i d e l y 
deve l o p ed at Faro t h an on t h e  Van g o r d a  P l ateau . There are l two 
c l an s  of i mp ortan c e :  . a l a e q u i granul ar t o  sub p or p h yr ! t i c  
h orn b l en d e  d i or i t e t o  q u ar t z  d i or i t e c l an a n d  b l  a 
quartz-f e l d sp ar p or p h yry c l an .  

Assoc i ated w i t h  t h e se d y k e s ,  or i rr e g u l ar i nt r us i ve b od i es ,  and 
t h e  i nt ersect i on of t w o  i mp ortant f au l t s  i s  a l ar g e  mass of 
heavi l y  s i l i c i f i ed p ost metamorph i c  b r ecc i a  at t h e  north Jast 
e d g e  of t h e  d e p osi t i n - zone 3 .  Th i s  " b r e c c i a c ap " e:: agger11 tes 
the p r o b l ems of b l ast h o l e  d r i l l i ng b ecaLtse of i t s  e::t eme 
h a r d n e s s .  

B e f o r e  m i n i n g , t h e  F a r o  d ep os i t w a s  2 0 0 0  m a l ong st r i k e ,  BOO m 
across st r i k e  a n d  about 70 m t h i c k .  The d eposi t i � a 
f l at - l y i ng , e l ongat e ,  asymmetr i c  l en s  w i t h  a t h i c k  nort h e11ast 
si d e  and a t h i n t a p er i n g southwest si d e .  The d e p os i t  i s  cut b y  
sever al i mp ortant f au l t s  wh i c h  f o r m  a graben structure , �h e  
m i ned out z ones 1 and 2 were t)le Ltp t h r own b l oc k s , a n d  z on e  3 �h e  



c e n t r a l g r a b en . Z o n a  3 contai n s  t �, e  r en1ai n i n g  r eserves . I 
There i s  essen t i a l l y  one t h i c k  h or i z on at Faro al though l t h i s  
h or i z on contai n s  nun1erous An vi l c y c l es and sever al t h i n  p h y� l i t e  
waste b a n d s  are i n c l uded . Local l y  a t h i n upper h or i z ori i s  
d i f f er en t i at e d  f r· om t h e  mai n mass of t h e  d e p osi t ,  g en eral l y ( t h i s  
i s  too t h i n to b e  m i neab l e .  Low g r a d e  sul p h i d e i n t e r b a� d i n g  
w i t h  h i g h g r a d e  o r e  i s  wi d e s p r ead espec i a l l y  i n  t h e  n or t�e a s t  
p a r t  of t h e  d e p os i t .  J O r e  t y p e  z on i n g  i s  p ar t i cul ar l y  stronq at Far o .  I t  f o l l ow t h e  
scheme out l i n ed above wi tl·1 a mass i v; var i ab l y  b a r i t i c  Jp p e r  
p ort i on a n d  a quartz ose var i ab l y  c a r b on aceous l ower p ar t  ( f � g u r e  
71 . I n  add i t i on t h ere i s  a p r o m i n e n t  very l ow d r a d e  
semi -massi ve z o n e  al ong th e n o r t h east ed g e  o f  z on e  3 a n d  
unusua l l y  a b u n d a n t  ( c ompared t o  o t h e r  Anvi l d i st r i ct d e p osi t s ! , 
b ut er r at i c a l l y  d i st r i buted , p y r r h ot i c  mi r,ar a l i z at i on i n  t h e  
south w e s t  p a r t  o f  t h e  d e p os i t .  Grade z on i n g f o l l ows ora t y p e  
z on i n g  so � h a t  t h e  b a se and r1orth east e d g e  o f  t h e  d e�osi t 
con t a i n s  t h e  l ower g r a d e  m i n e r a l i z at i on wheras t h e  uppen and 
sou t h west porti o·n c o n t a i n s  the hi (;) h er· g r- ;;ld e  mi n e r a l i z at i on .  
Z on i n g  was a l s o obvi ous i n  p l an vi ew at Far o .  Z o n e  1 was r i c h 
i n  b a r i t i c  ores t h u s  h i g h g r a d e , z on e  2 at t h e  o t h e r  end of t h e  
d e p os i t  was r i ch i n  c a r b on aceous q u artz ose o r e  t y p e s  thusl l ow 
g r a d e  a n d  met a l l ur g i c a l l y  undesi reab l e .  Z o n e  3 h a s  i n t ermed i at e  
c h a r a c t er i st i c s .  1 

3 . 2 . 3 D r i l l i ng Dens i ty I 
I 

The F a r o  d e p os i t was d r i l l ed o f f  on 43 m 1 1 4· 1  f eet ) splaced 
sect i on s  w i t h  h o l es s p a c e d  n om i n a l l y  at 43 m a l ong t h e  secti �n s .  
Most h o l es were vert i c a l . I n  some p ar t s  of t h e  d e p os i t  f i l l  i n  
d r i l l i n g t o  4 3  m h a s  n ot b een comp l et ed . I n  1 9 8 6  ad d i t i bn a l  
f i l l i n  w a s  a d d e d  t o  t h e  n orth east si d e  o f  t h e  A Y  p h ase b e c�use 
of d i f f i cu l t i es i n  m a k i n g  accurate p r o j ec t i on s  w i t h  avai l �b l e  I d at a .  

3 . 2 . 4 Reserve Cal c u l at i on 

3 . 2 . 4 . 1 Method a n d  Procedure - " F I " Model 

The r e serves used f or Faro m i n e  p l an n i n g  a r e  d e r i ved from t h e  
" F I " m i n e  mod e l , g en er a t ed f rom October to December 1 9 8 5 .  

B l o c k  geol ogy a n d  d r i l l h o l e  i nf ormat i on I 
T h e  F I  M o d e l  i s  a comput er based b l oc k  mod e l  w i t h  b l oc k  s i z e l 50 ' 
x 50 ' x 2o · h i g h .  o 5 . 25m x 1 5 . 25m x 6 . 1 m  h i g h l . T h e  M i lt e c  
Medsystem r e l ease 1 0  sof t w are p a c k a g e  w a s  used to g e n e r at e  t h e  
mode l  a n d  d e r i v e d  r e s er ves . T h e  model h as s i n c e  b een i mp o�t e d  
to P C  M i n e  b ut a l l c a l cul at i on s  h a v e  w e r e  d o n e  b y  M i n t e c ' s  

I I 
I 

sof t w ar e .  

The g e o l og i c al i nt er p r e t i ve b as e  w a s  d e r i ved 
In t h e  s6ut heast p a r t  of Zone 3 ( Se ct i on s  
geol o g i c a l  i nt er p r e t at i on i s  t h e  most u p  

f r o m  two sour c e s . 
1 24 t o  1 3 3 1  j t h e  

t o  d a t e  poss i b l e  I 



( 1 983 ) . I n  t h e  n:mai n d rw o·F Zon12 3 ( Sec ti o n s  1 1 7 t o  1 2LI· ) I t h i s  
n ew geol o g i c a l  i rri: En- p r·- �·l: a t i  o n  �·Jas n ot yet avc.d. l c1 b l  e t h LlS t h e  
i n t e r p r 12t at i on used was that dev12l o p ed i n  1 98 1 . T h i s d i d  not 
t a k e  a d v � n t a g e  of 1 984 d � i l l i n g .  The i n t e r p r e t at i ons d i f f er i n  
t h e  r'· e l a t i ve i mp or·tance of f o l d s  a n d  f au l -t s  �"'lh i c h r·esu l t s  i n  
s i g n i f i c an·t d i f f e.•t- e n c es i n  b e n c h  t o  b e n c h  g�ol o�.l}' , but f or- i::\ ll  
over a l l sect i on tl·1r·u t h e  d e p os i t  t l 1 e  c ra s s - s e c t i orl area , h e n c e  
t h e  vol ume , i s  n o t  very d i f f er en t .  

The d r i l l  h o l e d at abase used i n c l ud e� a l l h o l es i n  t h e  dJp o s i t  
t o  t h e  t i me o f  model c o n s t r u c t i on .  I n  t h e  n or t h west h a l f  o�� t h e  
depos i t  t h e  g e o l o g y  h as n ot b een a d j usted t o  r ef l ec t  t h i s  
i nf o r m a t i on b ut t h e  assays were used f or i n t e r p ol at i on �  

I 
3 . 2 . 4 . 1 . 2  Compo s i t e  C a l c u l at i on I 
D r i l l  h o l e assays w e r e  c om p osi t e d  on a 20 ' b e n c h  b a s i s .  Assays , 
wer e wei g h t e d  b y  l en g t h  and s p ec i f i c  g r av i t y .  H i g h  assay �a l ves 
were r o l l ed b a c k  to t h e  95th p e r c e n t i l e  l ev12l b e f o r e  c omposi t i n g  
( See t ab l e  1 ) .  I n ·t e r n a l  roas·te 1 1 0 f eet t h i c k  ol" l es s )  was 
i nc l uded i n  t h e  composi t es a t  z er o  g r a d e . Comp os i t es were agai n 
c l i p p e d  t o  t h e  95tll p e r c en t i l e  b e f ol"e i n·tel"p ol at i on. E:: t!el" n al 
wast e a n d  waste b a n d s  g r eater t h a n  1 / 2 b e n c h  h e i g h t  ( 1 0  !t eet ) 
WG:.' r e  n o t  i n c l ud e d  i n  ·t h e  compos i ·t e  i n ter,.... val s r esLtl t i n g  l i n  a 
shorter t h a n  20 f oot c omposi t e .  

A m a j or i mp r oven1ent over p r ev i ous mod e l s  was made i n  g eol dg i c al 
c od i n g  o f  the c o m p os i t e s .  Each c ompos i t e  was c h e c k ed 1na�ual l y  
t o  ensure t h at i t  was coded c on s i st a n t l y  w i t h  t h e  sec� i on a l  
geol ogy r a t h e r  t h a n  mac h i n e  c o d e d  b y  d e t ai l e d l og g e d  g edl og y .  
S i n c e  l ar g e  i n t e r p r e t e d  un i t s o f t e n  en comp ass sever al s�a l l er 
i r1 t e r va l s o f  d i f f er e n t  g eo l og y , t h i s p r ocedure i n sured t h  t t h e  
c om p os i t e  wou l d  b e  used t o  i nt er p o l at e  on l y  � e l avant un i t s .  

3 . 2 . 4 . 1 . 3  I n t erpo l at i on 

I nt e r p o l at i on sear c h  vol ume was 225 ' al ong s t r i k e , 1 50 ' al o n g  
d i p  a n d  25 ' ver t i c a l l y .  Comp o s i tes w e r e  s e l e c t e d  f or 
i n t e r p o l at i on on t h e  b a s i s of b l oc k  geol ogy b e i n g  equi val e n t  t o  
compos i t e  g e o l o g y  c od i n g .  No c o mp o s i t e  l ess than 8 f e e� l on g  
w a s  u s e d  i n  t h e  i n t er p o l at i on t o  avo i d b i as i n g  l ar g e  b l oc k s  w i t h  
sma l l d a t a  p o i n t s .  O n e  composi t e  p e r  d r i l l h o l e  was a l l o�ed t o  
mi n i mi z e  vert i c a l  aver ag i n g  acr oss b a n d i n g  i n  t h e  stra� i f o r m  
d e p o s i t .  W h e r e  m o r e  t h an o n e  comp o s i t e  was avai l ab l e  t h e� were 
we i g h t e d  i so t r op i c a l l y  b y  t h e  i nverse square of d i stance tio t h e  
p o i n t  b e i n g  e s t i mated a s  wel l as b y  t h e  l en g t h  o f  t h e  compds i t e .  
The sear c h  vol ume w a s  e n l a r g e d  I t o  a s  much a s  250 ' X 1 75 ' � 1 05 ' 
h i g h )  an d g e o l o g y  mat c h i n g  rest r i c t i on s  were r e l ax ed t h r ou g h  4 
add i t i onal p asses t o  i nt e r p o l ate b l oc k s  mi ssed b y  t h e  f i r s t  
p a s s .  

3 . 2 . 4 . 1 . 4  Reserve Repo r t i ng 

Reserves were computed f or 6 
2A , 2BCD , 2CE , 2GE , a n d  2HE. 
by a wei g h t e d  aver a g e  o f  

o r e  t y p e s :  
Geol og i c al reserve c o mp utat i on was 
al l b l oc k s  i n  the model b e l ow 



t op o g r ap h y .  M i n i n g � eserves a1·· e c on1puted as out l i n e d  b e l o �  f er 
t h e  F8608 model . 

I n  Aug ust and S e p tember 1 986 a n ew computer m o d e l  of t h e  A V  and 
BY p h as e s , t h e  F8608 m o d e l , was c o n struct e d . T h i s w�s l a � g e l y 
i n  r e ac t i on t o  t h e  p o o r  p e r f ormance of t h e  F I  m o d e l  i n  t 1 e J B  
p h as e  and c o n c e r n s  over t h e  b ase g eo l og i c  i n t e r p r e t at i on i r t h e  
A Y  and BY p h as e  ar-er.:1s as l.•Jel l a s  some o f  t h e  c o tn p u t at :  o n al 
met h od o l o g y  used f or t h e  F I  model . 

3. 2 . 4·. 2 . 1 B l oc k  Geo l oo v  an_d Dr i l l h o l e Data 

The F8608 model i s  a Z,D b]_g_c:;L.J.TJOdel made Lu;; i ng P C  11i ne sof t ·Jar e .  
B l o c k  s i z e  \•Jas 35 f ee_!: al. ono the d eposi t .  25 f eet acr oss t h e  
d ep os i t  and 20 1° eet h i o h .  The c:ool" d i n at e  gri d  was r o t at etJ 45° 
so t h at r o11s of b l oc ks are p ar al l el to t h e  cross s e c t i ons r-bt h er 
t h an t h e  mi n e  survey g r i d .  The geol o g i c al c o n t r o l  used i � t h e  
m o d e l  i s  b ased o n  n e w  cr-oss and l on g i tud i n al sec t i o n s  f o� t h e  
n or t hwest p ar t  o f  z on e  3 comp l et ed b y  R. S .  T o l b er t  i n  e ar l y  
1 986 . T h e  1 4 1  f oot sp ac e d  sec t i ons 11e r e  s i mp l i f i ed ! and 
i n termed i at e  c r oss sec t i o n s  cr eat ed at 70 . 5  f oot i n terval s l or 
35 f oo t  where r-eq u i r ed ) .  These s ec t i on s  p r ovi d e d  g eo l o� i cal 
c o n t r o l  f or b l oc k  g e o l o g y  r at h er t h an geo l og i c al b e n c h  p l ars as 
h ave b een used f or- al l previ ous Faro d e p os i t  mod e l s .  Th i s  was 
done l ar g e l y  b e c au s e  i t  i s  a q u i c ker p r o c ess t o  m a k e  brass 
sect i on s  but al so b e c ause a f l at l y i n g str-at i f or-m d ep o sk t i s  
mor- e l og i c al l y  vi ewed i n  s e c t i on p e r p en d i c u l ar t o  i t s d i r- ebt i on 
of p r ed i ct ab i l i ty .  T h e  sec t i onal model appr-oac h  al so al l ow� t h e  
use of d i f f er-e n t  b e n c h  h e i g h t s  w i t h out c h an g i n g t h e  g e o l o g y  s o  
t h at b e n c h  h e i g h t  op t i m i z at i on coul d b e  stud i ed .  A d r- aw b albk t o  
t h i s ap p r o ac h  i s  t h at i f  sect i on t o  s e c t i on g e o l o g y  h as n ot b een 
c l osel y coord i n at e d  and a c o n t r o l  sec t i on i s  n o t  p r- ov i d e� f or 
each r o w  o f  b l oc k s  t h e n  t h e  b e n c h  p l ans of g r- ad e  d i st r i b ut i on 
and o r e  t y p e  h av e  a p at c h y  ap p e ar an c e  w i t h  o b vi ous l y  an�u l ar 
c o n t ac t s  p ar al l el t o  t h e  sec t i o n s . Th i s  i s  t h e  c ase wi t h  t h e  
F8608 m o d e l  b u t  t h i s  prob l em i s  l ar g e l y due t o  h avi n g  r-ushelb t h e  
m o d e l  t o  c omp l et i on w i t h out t ak i n g  t i me t o  r e f i n e t h e  b as e  
g eo l og i c  i n t e r p r e t at i on .  The ef f ect on r eser ve s  i s  n ot t hfu g h t  
t o  b e  gr-eat but t h e  l ac k  of " smoot h l y  f l m·J i n g "  b e n c h  p l an s  

1
c o u l d 

cause p r- o b l ems i n  t h e  m i n e  p l an n i n g  s t ag e .  I 
As i n  al l other mod e l s a b l oc k  i s  c o n s i dered h omogen ous a n d  o f  
o n e  mater i al t yp e .  B l o c k  c od i n g was b ased on d i g i� i z ed 
g eo l o g i c al sec t i o n s  w i t h  t h e  g e o l o g y  at t h e  c e n t r- e  of t h e  b l oc k  
ass i g n ed t o  t h e  e n t i r e - b l oc k . Ass i g n ments wer-e m ad e  en t i r e l y b y  
mach i n e and c h e c ked manual l y .  I n  most cases 2 r ow s  o f  b l o c k s  
wer-e ass i g n e d  ac c o r d i n g t o  t h e  g e o l o g y  o f  o n e  s e c t i on si n c e  t h e  
sect i on s  w e r e  70 f ee t  apart i n  most c as e s .  

Roc k  t y p es 
w i t h  t h e  
ad d i t i on al 

Llse d  were 
e:·:c e p t i on 
u n i t s  we1"e 

D r i l l h o l e d at a  used 

same as t h ose used f or t h e  F I  m o d e l  t h e  
o f  Wl.1 � � e  se1ve�al t h e  waste l i t h o l og i es =• , 

used . 

was t h at al r e ad y  i mported i nt o  



I 
( 1 9831 . I n  th e remai nder of Z one 3 (Secti ons 1 1 7 to 1241  th i s  

new geol og i cal i nterpretat i on was not yet avai l ab l e  thus l the 
i nterpretat i on used was that

_
devel oped

_ 
i n  1 98 1 . 

_
Th i s  

_
d i d  n�t 

take advantage of 1 984 dr1 l l 1 ng . The 1 nterpretat 1 ons d 1 f f er 1 n  
the rel ati ve i mp ortance of f o l ds and faults wh i ch resul t� i n  
si gni f i cant d i f f erences i n  bench to b ench geol ogy, b ut f or an 
overal l secti on thru the deposit the cross-secti on are a ,  h�nce 
the vol ume , i s  not very d i f f erent. I 
The dri l l  h o l e  database used i ncl udes a l l h o l es i n  the depbsit 
to the t i me of model constructi on .  I n  the northwest h a l f  of l the 
dep os i t  the geol ogy has not been adj usted to ref l ect th i s  
i nf ormat i on but the assays were used f or i nterpol ati on .  11 3 . 2 . 4 . 1 . 2  Composi te Cal cul ati on 

Dri l l  hol e assays were composi ted on a 20 ' bench basi s .  Ass�ys, 
were wei ghted by l ength and spec i f i c  gravi ty .  H i g h  assay val ves 
were rol l ed back to the 95th percenti l e  l evel before compos i l i ng 
( See tab l e  1 1 . Inte�nal waste 1 1 0 f eet th i c k

_ 
or l ess)  l was 

1 ncl uded 1n the compos1 tes at z ero grade.  Comp os1 tes were a�a 1 n  
cl i p ped t o  the 95th p ercenti l e  before i nterpo l ati on .  External 
waste and waste b ands greater than 1 /2 bench hei g ht 1 1 0 f �etl 
were not i ncl uded i n  th e composi te i nterval s  resu l ti ng i h  a 
shorter than 20 f oot composite.  i I A major i mprovement over previ ous mode l s was made i n  o eo l og i cal 
cod i ng of the composi tes . Each compos i te was checke� manukl l y 
to ensure that i t  was coded consi stantl y w i th the secti bnal I g eo l ogy rather than machine coded b y  detai l ed l og qed qeoloo v .  - - I - . 

S i nce l arge i nterpreted uni ts often encompass several sma l l er 
i nterval s  of d i f f erent geol ogy, th i s  procedure i nsured that the 
compos i te wou l d  be used to i nterp ol ate onl y  rel avant uni ts .  

3 . 2 . 4 . 1 . 3  I nterpol ati on 
' 

I nterpo l at i on search vol ume was 225 ' a l ong stri ke, 1 50 ' al ong 
d i p  and 25 ' vertica l l y .  Composi tes were sel ected ! for 
i nterpo l ati on on the b asi s of b l ock geol ogy bei ng equi val ent to 
comp osi te geol ogy cod i ng . No comp osite l ess than 8 f eet l ong 
was used i n  the i nterpol ati on to avoi d  b i asing l arge b l ocks � i th 
smal l data p o i nts . One composi te p er dri l l hol e was al l owe� to ' m ini m i z e  vertical averag i ng across band i ng i n  the strati f orm 
depos i t .  Where more than one comp osite was avai l ab l e  they �ere 
wei ghted i sotrop i cal l y  by the i nverse square of di stance to l the 
p o i nt being esti mated as wel l as by th e l ength of the composite.  ' The search vol ume was enl arged Cto as much as 250 ' X 1 75 ' X 1 05 ' 
h i g h )  and g eo l ogy match i ng restrict i ons were rel axed throu�h 4 :::�:: :::t

R•
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Reserves were computed f or 6 
2A .1 2BCD , 2CE , 2GE .1 and 2HE .  
b y  a wei g hted average of 

o1�e types: 
Geol o g i cal reserve computati on was 
a l l b l ocks i n  the model 



t o p og r ap h y .  Mi n i n g r eserves are c omputed as out l i n ed b e l ow f or 
t h e  F8608 mod e l . 

3 . 2 . 4 . 2  Met h o d s  and Procedure - F8608 M o d e l  

I n  August a n d  September 1 986 a new computer m o d e l  of t h e  A� a n d  
BY p h ases , t h e  F8608 m o d e l , w a s  c onstructed . Th i s  w a s  l a1g e l y  
i n  r eact i on t o  t h e  p oor p erf ormance o f  t h e  F I  m o d e l  i n  t h e  JB 
p h ase and concerns over t h e  b ase geol o g i c i n t e r p r e t at i on i � the 
AY and BY p h ase al-eas as wel l as some of the computati,onal 
met h od o l ogy used f or the FI mod e l . 

3 . 2 . 4 . 2 . 1 B l oc k  Geo l oo v  and D r i l l h o l e Data I 
The F8608 model i s  a 3D b l oc k  model made usi ng PC M i n e  softJar e .  
B l o c k  s i z e  was 35 f eet a l one t h e  d eposi t ,  25 f eet acres � t h e  
�eposi t and 20 f eet h i g h .  T h e  c oor d i n at e  gr i d  was rotated 45° 
so t h a t  r ows of b l oc k s  are p a r a l l el to t h e  c r oss sect i ons r�t h er 
than t h e  m i n e  sur vey g r i d .  The g e o l o g i c a l  c o n t r o l  used i n  t h e  
m o d e l  i s  b ased o n  n ew cross a n d  l on g i tud i n a l  sec t i ons f o� t h e  
n or t h west p a r t  o f  z on e  3 c omp l eted b y  R . S .  Tol b ert i n  e ar l y  
1 986 . The 1 4 1  ·F oot spaced seC't i o n s  we,-e s i mp l i f i ed I and 
i nt ermed i ate c r oss sec t i ons cr eated at 70 . 5  f oot i n terval s l or 
35 f oot where r eq u i r e d ) .  These secti ons p r o v i d e d  g eo l odi c a l  

-, c on t r o l  f or b l oc k  geol ogy r ather t h an geol o g i c a l  b e n c h  p l ans as 
have b een used f or a l l p r e v i o u s  Faro d e p o s i t  mode l s .  Th i J was 
d o n e  l ar g e l y because i t  i s  a qui c k er process to m a k e  dr oss 
sect i ons b ut a l so b ecause a f l at l y i n g strat i f or m  d ep osilt i s  
more l og i c a l l y  vi ewed i n  sec t i on p e r p en d i cu l ar t o  i t s  d i r ect i on 
of p r e d i c t ab i l i t y .  Th e sec t i o n a l  m o d e l  appr oach a l s o a l l owJ t h e  
use o f  d i f f er ent b e n c h  h e i g h t s  w i t h out c h an g i n g t h e  geol o�y so 
t h at b e n c h  h e i g h t  o pt i m i z at i on c ou l d b e  stud i e d .  A d r awb a c k  t o  
tl1i s a p p l-oach i s  t h at i f  sec t i on to sec t i on g e o l ogy h a s  n ot !been 
c l os e l y coord i n ated a n d  a c o n t r o l  sec t i on i s  n ot p r ovi d ed f o r  
each row of b l oc k s  t h en t h e  b e n c h  p l an s  of g r a d e  d i st r i b�t i on 
and o r e  t y p e  h ave a p at c h y  appearance w i t h  obvi ous l y an g u l ar 
contacts p a r a l l e l t o  t h e  sec t i on s .  Th i s  i s  t h e  c ase w i t� t h e  
F8608 model b u t  t h i s  p r ob l em i s  l ar g e l y d u e  to h av i n g  rushed t h e  
m o d e l  t o  c omp l et i on w i t h out t a k i n g  t i me t o  r e f i n e  t h e  �b ase 
g e o l og i c  i n t e r p r et at i on .  T h e  ef f e c t  on reserves i s  n ot t h  ught 
to b e  gr eat but the l ac k  of '' smoot h l y  f l owi n g '' b en c h  p l an s  · ou l d 
c ause p r o b l ems i n  t h e  m i n e  p l ann i n g stag e .  I 
As i n  a l l other mod e l s  a b l oc k  i s  c on s i d er e d  h omogen ous a n d  of 
one mater i al t yp e .  B l o c k  c od i n g was b ased on d i g i � i z ed 
g eo l og i c al se c t i ons w i t h  t h e  g e o l o g y  at t h e  centre of t h e  � l o c k  
assi g n ed to t h e  ent i r e b l oc k .  Assi g n ments w e r e  made ent i r e�y b y  
mach i n e  a n d  c h e c k ed manual l y .  I n  most c ases 2 r ows of b l oc k s  
were assi g n ed accor d i n g to t h e  g e o l ogy of o n e  sec t i on s i n e  t h e  
sec t i on s  w e r e  70 f eet a p a r t  i n  most c ases . I 
Roc k t y p es used were t h e  same as t h ose used f or t h e  F I  �o d e l  
w i t h  t h e  exc ept i on of t h e  waste l i t h o l og i es w h e r e  se�e r a l  
ad d i t i on a l  un i ts w e r e  used . 

Dri l l h o l e d at a  used was t h at a l ready i mported i n t o  t h e  PC M i n e  



-f or t h e  F I  mod e l . 

Bei n g  a sect i on a l  model t h e  F8608 model 
c r eated f or G r um a n d  Van g o r d a  w i th 
c om p ut at i on a l  d et a i l s  out l i n ed b e l o w .  

II 
i s  s i m i l ar t o  t�ose 

t h e  e:·: c ep t i on I o-f 

I 
The c om p o s i t e s  used \•Jel"e t h ose g e n el"ated f or t h e  F I  m o d e l  •Ii n c e  
t h e y  h a d  g e o l og i c a l  c od e s  ass i g n e d  a n d  c o n s i d e r ab l e  t i m� was 
saved by cutt i n g  t h i i  c or n er . The l en g t h  of t h e  c o mp o s i t � was 
n ot used i n  PC M i n e .  A s i g n i -f i c a n t  d r awbac k t o  t h i s  app�oach 
was that t h e  g e o l og i c  c od e s  of t h e  c o mp o s i t es do n ot c or r esp o n d  
ex ac t l y w i t h  t h e  sec t i o n a l  g eo l o g y .  I n  g e n e r a l  t h e  mass i v� and 
quar t z ose ore type d i st i n ct i on i s  c l ose but sub d i v i s i on s  w i  h i n  
mas s i ve or quartz ose are n ot n ecessar i l y .  Th i s  n e c e ss i t ated 
c h a n g e s  to t h e  g eo l og i c a l  mat c h i n g  s c h eme d ur i n g i n t e r p o l at i on .  
Note t h at p r o b l ems w i t h  n o n  f u l l  b e n c h  h e i g ht compo s i t i n g of 
e x t e r n a l  an d i n t e r n a l  waste s t i l l  wou l d b e  p r esent w i t h t h i s  
compos i t e  d a t a  set . 

3 . 2 . 4 . 2 . 3 . I n t erpo l at i on 
I I I 

Vcu- i ogr arn a n a l ysi s of Faro c om p o s i  ·tes was n o·l: gen el--la l l y 
sucessf ul . A t e n d e n c y  of a l ar g e r  a l on g  d e p os i t  t h a n  a9ross 
d ep o s i t range was i n d i c at e d . T h e  search v o l ume l an d  �e n c e  
a n i so·t r op y )  used w a s  ·tai l or e d  t o  b e  a c l ose app!" o:·: i mat i on t o  
t h at used f or t h e  F I  Model w i t h  the ex c ep t i on t h at the sJa r c h  
e l l i p s o i d was t i l t ed t o  f o l l ow t h e  l ayer i n g o f  t h e  d ep o s ik i n  
t h r e e  d omai n s .  F i r st p a ss i. n t e r p o l  a t i  o n  used a seach e l l i plsoi d 
l oo k i n g  225 ' a l on g  t h e  d e p os i t  t r e n d  1 5 0 ' across i t  a n d  25 ' 
vert i c a l l y .  T h i s was e n l a r g e d  t o  300 ' al on g  t h e  d e p o s i t ,  �0 0 ' 
acr oss and 37 ' ver t i c a l l y  i n  3 p asses ( c omparab l e  mul t i -p ass 
i ntel" p o l  ati on •1as n ot avai 1 ab l e  when the Grum and Vangllo!" d a  
mode l s  were made ) .  

Geol og i c al matc h i n g  h a d  t o  b e  r e l a:: ed f l"om t h a t  Lts e d  i n  ·th
lle F I  

m o d e l  c on s i d e r ab l y  i n  o!"d e!" t o  avo i d l ar g e  n umber=; of 
u n i n t e r p o l ated b l oc k s .  G e n e r a l l y  any mass i ve ore type clou l d  
a c c e p t  t h e  assay v a l ue of any o t h e r  mass i ve or e t yp e .  The 
d i s·t i net i on b etween c a!,... b o n a c eous and n on - c a r b o n ac eous quartl:z ose 
o r e  t y p es was d r o p p e d . Mass i ve sul p h i d e  assays were not a l lfwed 
to i n f l uen c e  quartz ose sul p h i d e  b l o c k s  and vi c e  v�r s a .  
Semi -mass i ve ( 2C E I  b l o c k s  w e r e  a l l owed t o  a c c e p t  q u a r t z o s� a n d  
p yr i t i c  mass i v e  o r e  t y p e  assay s .  J A m i n i mum o-f 2 compos i t es was r e q u i r e d  t o  i n t er p o l ate a b l oc k ;  
t h e  max i mum n umber of c om p os i t e s  a l l owed was 6 .  T h e r e  w . s  n o  
l i m i t  p os s i b l e  on t h e  n umber of c o mp o s i t es -f r o m  a s i n g l e 
d r i l l h o l e  but t h e  f l at search e l l i p s o i d used p r e c l u d es more t h a n  
·t wo . 1 

Comp osi ·te v a l ues were wei. g h t e d  b y  t h e  i n verse square of I t h e  
d i s t a n c e  t o  t h e  p o i nt b e i n g  est i mated . There was n o  w e i ght i n g 
b y  l en g t h  of composi t e  an d n o  mi n i mum l en g t h  of comp ds i t e  
st i p u l at e d . I I 



p r e v i ous model s .  Th i s  i s  l i ke l y  d u e  t o  m o r e  r e str i c��- i ve 
app l i c at i on of g e o l ogy mat c h i n g  d ur i n g i n t e r p o l at i on due t o  t h e  
g r eater avai l ab i l i ty o f  c ompos i t e s  f or i n t e r p o l at i on .  1 
The c o m p ar i son of h a n d  c a l c u l at e d  r eserves usi n g  n e w  g e o l ogr·· t o  
F I  r eserves i s  t h e  most c r i t i c a l  a s  i t  d e a l s w i t h  est i mates 
d e r i ved f r om very d i f f erent a p p r o ac h e s .  The F I  m o d e l  r ep�r t s  
8 . 5% h i g h e r  t o n n e s  t h an t h e  h a n d  mod e l  a t  5 %  l ower g r a d e .  Much 
of ·t h e  g r a d e  '" educ t i on !.!@Y be due to t h e  c o m p E. r i son of a n e a1r es·t 
n e i g h b oJ" t o  an i n veJ"se squaJ"ed d i s·t a n c e  i n t el" p o l at i on b LJt at l t h e  
w o r s t  t h i s  c om p ar i son suooests t h e  r eserves c o m p a r e  w i t h i n  1 0 % .  - - I 

Tab l e  3 . 28 c ompares t h e  ex p an d e d  J B  p h ase ! aga i n  n ot e x ac t l y�· t h e  
same as t h e  c u r r e n t  J B  p h a s e )  as c a l c u l at e d  b y  t h e  F I  mod e l  a n d  
w i t h  c a l c u l at i on d o n e  b y  Cyprus A n v i l usi n g  t h e  s a m e  assay � at a  
and g e o l og i c  i n t e r p r e t at i on .  Cyp r us Anv i l ' s  a p p r o a c h  w a s  t o  
c o m p u t e  t h e  a c t u a l  a r e a  of g e o l og i c  un i t s o n  t h e  b e n c h e s  and 
m a k e  t h e  most ap p r op r i a t e  assay ass i g n ment to t h ese areas by 
manual mean s "  Th i s  c o m p ar i son thus a d d r esses t h e  quest i ah of 
h ow a d equate t h e  b l oc k  rep resentat i on of t h e  g e o l o g y  i s  and l h o w  
t h e  mach i n e  comput at i on s  c om p ar e t o  m a n u a l  c omputat i on s .  L The 
c ompar i son i s  good ; the m a j or d i f f er e n c e  b e i n g  i n  t on n ag e  wr i c h 
i s  pl"ob ab l y  at l east i n  p a r t  d ue t o  ·t h e  i n a b i l i ty o·f 50 ' Xi 50 ' 
b l o c k s  t o  s h ow every g e o l og i c  un i t .  1 

T h e  r esul t s  f r om t h e  F I  a n d  F8608 mode l s  t h e  AY a n d  BY Ph lrses 
are c om p a r e d  i n  t ab l e  3 . 1 .  T h e  FB608 c ompos i t ed t on n ages a r e  
v e r y  c l ose t o  t h ose o f  t h e  F I  m o d e l  or s l i g h t l y  h i g h e r . The 
grades a r e  f a i r l y  c o n s i stent l y  l ower . The t o t a l  met a l  f or b o t h  
p h ases i s  wi t h i n  2 . 2% of t h a t  c a l c u l ated b y  t h e  F I  mo� e l . 
Desp i t e  t h e  c l ose c o m p a r i son on a l ar g e  v o l ume

.
b as i s ,  t h e  b�n c h  

t o  b e n c h  var i an c e  i s  q u i t e  l ar g e  w i t h  many b e n c h e s  b e i n g  w i �h i n  
on l y  :J::.30% . As mi g h t  b e  eH p ec t e d  ·t h e  1 c\l" ger b e n c h e s  i n  t h e  c o r e  
of t h e  d e p os i t  c o m p a r e  we l l .  I 

I 
The ac i d  t est of a m o d e l  i s  t o  c o m p ar e  t o  a c t u a l  p r oduc � i on 
d a t a .  T h e  F I  m o d e l  was n ot d e s i g n ed t o  a c c u r at e l y  p r ed i c t s � a l l 
d oma i n s  but was i n t e n d e d  t o  a c h e i ve some d e g r e e  of accuracy �h e n  
d e a l i n g w i t h  at b est q ua r t er l y  p r od uc t i on .  T h e  m o d e l  h as l n o t  
f ar e d  we l l  b y  comp a r i son t o  b l ast h o l e r esul t s .  T h i s h a s  b een 
tr a c ed b a c k  to two p r o b l ems a )  very h i g h d i l ut i on by l ow g � ade 
sul p h i d es c aused b y  h i g h  g r a d e  b a n d s  t h at r a J" e l v · oc c u p y  a �� ul l 
b e n c h  h e i g h t  and b )  i n c o r r e c t  DDH l o c at i on s .  

T h  t 1 · f d 1 1 t t J- h 
· · I · 

e ac· ua compar 1 son o ·  mo e r esu · s  a � p ase m 1 n 1 n g 1 s  
d e t a i l ed i n  t a b l es 3 . 5A t h r o u g h  3 . 6G .  These tab l es g i ve�t h e  
unad j usted r eserves of t h e  F I  m o d e l  ( 3 . 5Al , a r e c a l c u l at i o  o f  
t h at m o d e l  us i n g  F860B method o l ogy ( 3 . 58 )  a n d  t h e  b l ast 1 o l e  
r e su l t s  ( 3 . 6A l . I 
The var i an c e  and p r esent var i an c e  t o  t h e  b l ast h o l e r e su l tL i s  
a l so g i n e n  ( t ab l e  3 . 68 )  as w e l l as t h e  var i an c e  of t h e  two mbd e l  
c a l c u l at i on s  ( t ab l e  3 . 5 C l . T w o  c ompar i so n s  of d i l ut ed r e s e�ves 
t o  b l asth o l es are a l so p r o v i d e d  ( t ab l e  3 . 60-Gl . I I n  t h e  u p p e r  b e n c h e s  wh i c h m o d e l  f au l t  b ou n d e d  b l o c k s  of orr i n  

I I 



I I I 
t h e  B i g I n d i an f au l t svstem and ar e s i on i f i c an t l v  a f f ectJd by ' - . I t h e  e d g e s  of t h e  d e p os i t t h e  two model c a l c u l at i o n s  comp a r e  
p o or l y  ( T ab l e  3 . 5C ) . The n e w  I F8608 h yb r i d )  c a l c u l at i o� i n  
g e n e r a l  r e p o r t s  a l ower g r a d e  w i t h  l ar g e  er r at i c  var i a n c �s i n  I t o n n a g e  ab ove cutof f ( p r o b ab l y  c aused b y  t h e  p oor g r a d e  
c ompar i son ) .  I n  t h e  l ower b e n c h e s  t h e  c o mp a r i son i s  l much 
b et t e r . These b e n c h e s  model t h e  m i d d l e of t h e  d e p os i t  away f r om 
any known f aul t s .  Over a l l t h e  c ompar i son i s  wi t h i n 1 0% on t o t a l  
metal wi t h  t h e  new c a l c u l at i on s h ow i n g  l ower over l l grad � and 
t o n n ag e .  I The r aw mod e l  r e sul t s  d o  n o t  c o m p a r e  wel l t o  b l as t h o l e r e�u l t s  
( t ab l e  3 . 68 ) . The u p p e r  b e n c h e s  sh ow m a j o r  p o s i t i ve var i �n ces 

i n  t o n n a g e  and n e g at i ve var i ances i n  g r a d e  sugg est i ve of ! h i g h  
d i l ut i on .  Lower b e n c h e s  comp ar e b e tt e r . T h e r e  i s l an 
unex p l a i n e d  l ar g e  n e g a t i ve i n  z i n c t h an i n  l e ad on most b e n c h e s . 

I 

The m o d e l  r e su l ts d i l uted a t  1 0% b y  z er o  o r a d e  ( t ab l e  3 J 6D & 
3 . 6 F )  compare b e t t e r  b�t t h e  F8608 h yb i r d

-
c l ear l y  r e q u i �es a 

l ar g er d i l ut i on C t ab l e  3 . 60 ) . Tab l e  3 . 6E shows t h e  c om p a� i son 
of t h e  F8608 h yb i r d  at 30% d i l ut i on b y  mater i al averag i n g l 3 . 5% 
P b + Z n , an amount n o t  u n r e a l i st i c  f r om t h e  J B z on e  g eomet"y at 
t h e  d e p os i t  mar g i n .  T h e  compar i son i s  better w i t h  some n ot �ab l e  ' 
ex c ep t i o n s .  T h e  l ar g e  var i a n c e  on 3850 b e n c h  was d u e  t o  a d r i l l  
h o l e b e i n g  p l otted a t  l east 50 ' l on g  t o o  f ar south east so t�at a 
f au l t b ounded p a n e l  of mass i ve sul p h i d e s  appeared t o  b e  t w i 4e as 
w i d e  as i t  actual l y  was . The l ast two b e n c h e s  do n ot r e q u i 1 e as 
l ar g e  a d i l ut i on as the h i g h e r  b e n c h e s ;  t h i s  i s  p r o b ab l y  due to 
t h e  s i mp l er g eometry and t h i c k e r  ore z on e s .  I 
There i s  n o  d i l ut i on t h at c a n  m a k e  t h e  F I  m o d e l  g r a d e s  compare 
wel l t o  the b l a st h o l e g r ad e s  ( t ab l es 3 . 6F & G ) . Th i s  i s  th�ught 
to be due t o  the l en g t h  we i g h t i n g  o f  c ompos i t es �h i ch 
over emp h a s i z ed t h e  h i g h e r  g r a d e  c o r e  of t h e  d e p os i t w i t h  r eJp ec t  
t o  t h e  l ower g r a d e  mar g i n s .  Th i s  w e i g h t i n g  w a s  n o t  d o n e  d�r i n g 
t h e  F8608 h yb i r d  c a l c u l at i on .  I I 
T h e  c o n c l us i on o f  t h ese c ompar i s o n s  i s  t h at t h e  F I  m o d e l  

I 
compar ed we l l  t o  o t h e r e  c a l c u l at i on s  on t h e  b as i s  o f  t o t a l  metal 
and f or a l ar g e  enough v o l ume of mater i a l was w i t h i n 1 6% of 
actual p r oduct i on stat i st i c s .  Desp i te t h i s ,  i t  was unusJab l e  
f or b e n c h  b y  b e n c h  c ompar i sons w h i t h out an a p p r op r i ate d i l l\t i on 
f ac t or . T h e  g r a d e  p r ed i c t i o n s  o f  t h e  F I  m o d e l  a r e  t oo h i gh 
p r o b ab l y as a r esul t of i n ap p r o p r i at e  met h od o l o g y .  Most 
i mp o r t an t l y ,  d i l ut i on i s  n ot ave r ag e t h r ou g h  t h e  d e p o s i t and t h e  
c ho i c e of f ac t o r  must t a k e  a c c ou n t  l oc a l  d e p o s i t  structu+e i n  
o r d e r  t o  p r o v i d e  reasonab l e  p r e d i c t i o n s  o f  mi l l f eed . 
Fur t h ermore w i t h our accur at e  d r i l l h o l e d at a , accurate model1 l i n g 
i s  i mp ossi b l e  r e g ar d l ess o f  c a l c u l at i on sop h i st i c at i on .  

I 



Jab l e  3 .  1 

6%_£ut o f_f_ 
F I  < Ne w l  

J B  1'1T 1 69 , 22 1  
F'b 4 "  OLe 
Z n  6 .. 55 
Ag 52 .. 9 

A MT 3 , 595 , 3 1 5  
F'b 3 .. 83 
Z n  5 .. 6 2  
Ag 47 . 5  

B I''IT LJ. ' '1·57 ' 843 
F'b 3 . 78 
Z n  5 u 32 
l'l<;J 4 7 . 9 

c I"'T 3 ., 68 1 , 852 
F'b 3 .. 60 
Zn 5 .. 33 
Ag 47 . 6  

D 1'1T 3 , 736 , 990 
F'b 3 .. 35 
Z n  5 .. 53 
Ag 39 . 9  

TOTAL 

MT 1 5 � 64 1 � 22 1  
F'b 3 .. 65 
Zn 5 .. 45 
f-lg 4·5 .. 9 

1 ,  4·23 � 3 5 1  

December 5 ,  1 985 

T3 ( 0 1  d )  

360 , 935 
3 . 74 
5 . 66 

50 .. 6 

3 '  668 ' 1 5 4· 
3 .. 63 
5 .. 37 

4 1 . 9  

5 ., 1 2 9 .1 659 
3 . 69 
5 .. 1 2  

4 4 . 9 

4 , 1 27 , 797 � � -. .:: . .. wo 
4 . 98 

44 . 0  

3 ., 393 ., 5 1 7  
3 . 1 8  
5 . 26 

35 .. 8 

1 7 , 1 80 , 062 
3 . 53 
5 .  1 8  

42 . 1 
1 , 49 6 , 384 

F I - T3 '% 
T3 

-53 
+8 
+ 1 6  
+5 

-2 
+6 
+5 
+ 1 3  

- 1 3  
+2 
+4 
+7 

- 1 1  
+ 1  
+7 
+8 

-4 
+5 
+5 
+ 1 1  

-9 
+3 
+5 
+9 

--4 " 9% 



Tonnes 

F I  3 ., 595 , 3 1 5  

T3 4 , 043 � 405 

F3 4 , 254 , 974 

HAND 3 , 290 , 3 1 7  

- 8 . 5% 

Pb 
% 

3 N 83 

3 . 63 

3 .. 6 

3 .. 95 

+ 3 .  1 %  

Tab l e  3 . 2  A 
Phase A 

Zn 
% 

r"'G 
g/t onne 

5 . 62 L}7 .  5 

5 . 37 4 1 . 9  

5 .. 4· 4•3N 1 

5 . 98 48 . 7  

+ 6 . 4% +2 .. 5/.. 

Tab l e  3 . 2  8 
Phase J B X  ( n ot J B  as on Tab l e  I )  

F I  

1-JA�.JD CALC 
Fl'<01'1 F4 
BENCH 
GEOLOGY 

8 LS , 0 1 7  3 . 8 1  

858 , 887 

6 .  1 9  4-9 . 9  

6 .  1 52 .. 4 

9 . 45 

9 .. 00 

9 . 00 

9 .. 93 I 
- 3 . 8% I 

total meJa l  

1 0  .. 00 

9 . 9 

I 
I 

I 
I 

I I I 
I 
' 
I 
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CURRA!lH RESliURCE!i Gregg J i l son 

( Conp;rison ol F l and F6COB liodeh - FOR AV PHASE OIILi' SeptEnh�:r 24, 19811 ( 

NO ADJU5H1EIIlS FUR DJLUTIIJN IJA Hlii!Nii LOSS 
( {" 

uutttfiUtlltHffftfttHt/iEW HODEL (f8608l I t  I H u Ill 1-UtHHf flltflflfffiH I tl fiiUt IHI fflll l-fl-flffH tOLD HODEL IF II ft ttl f IHIHH II fl Hlfllfll flfiU fH HUt t I 
( 

aENCH TOE TONNES Ph Zn ,, Pb f In LEAD ZINC SIL�ER TOTAL BENCH TOE TOIWES Ph Zn ,, Pb + Zn lEnD ZINC Sll�ER TOTAL 

NUHBER HE�. +6� ORE 1!1 1!1 lg/U 1!1 HETAL HETAL tiETAl KETAl /IU11BER ELEV. +61. liRE 1!1 I! I lg/tl Ill ltETAl IIETAL HE!Al KETAl 

ltonnesl ltonnesl lgra•sl llcnnesl ltonnesJ I tonnes l tgraasl ltonnesJ (_ 

l7 3750 3 1 840 3.97 5.87 7fi.04 9.8� 152 225 303521 379 l7 l750 J', 110  6.50 5. 94 105.00 12.44 202 195 J26550 397 
( " 3730 JJ,J20 � . I S  5 . 1 3  71.75 9.28 1382 1710 2390143 3092 IB 3730 10,680 J,86 4.7J 59.64 a.58 412  505 636923 917 ( 

19 3710 49,290 J.BI 5,00 54,99 B.BI 1876 2404 2710654 4340 19 :mo 62,910 J.H 4.61 lb. 73 7. 74 1972 2900 2939784 4872 
20 3690 77,620 3.42 5.66 45.75 9.07 2651 U:90 3551 I t S  7041 20 3690 531HO 3.31 5.11  45,41 8.42 1770 2731 2427565 4501 

( 21 3670 51 ,530 3.20 5.15 38.07 8.35 1lr48 2b5J 1961953 4302 21 3670 43,050 3.98 5, 79 49.25 9.17 1714 2493 2077033 4207 ( 
22 3650 43,590 3.14  4.16• 37.53 7.30 1367 1813 163&020 :nao 22 3650 47,850 4. 22 5.02 49.97 9.24 2021 2400 2338573 4421 
23 3630 76,680 3.16 4.26 37.33 7.42 2420 3266 2862771 5l!Bll 23 Jl!JO 71 ,J20 �. 18 5,49 49.99 9.66 2980 3912 3565501 6902 

r 24 3610 Hl ,-460 3.13 4.88 32.90 8.01 442b 6909 41154458 1 1335 24 3610 150, 670 3.24 5.69 30.47 9.92 m5 1!557 4591519 13441 r ·  
25 3590 1 2 1 , 260 2.91 4. 74 31.34 7.115 3524 5749 3799682 9273 25 3590 84' 600 2.89 5.35 27.01 11.24 2441 4526 2284792 6969 
" 3570 79, 820 2. 91 4.8� 3lr.36 7. 74 2322 3859 2902574 6181 26 J570 81 ,450 3.71 5.79 411.87 9.50 3019 4719 3980706 7738 

( 27 3550 205,690 J.25 5.09 44.78 8.34 lrb8l 10466 9211004 1714& 27 3550 260,620 3. 70 5.59 51.89 9.19 9640 14574 14043509 24214 ( 
29 JSJO Jt:.51B50 3.61 5.27 47.45 a.ae 13211 19291 17358485 32502 29 3530 417,040 3.89 5.72 48.30 9.61 162-40 23855 20142198 40094 
29 J510 499,220 3,5/:r 5.27 44.84 8,83 17762 2&299 22386522 44061 29 3510 566,2110 ],98 5.77 47.88 9. 75 22555 32674 2711 1788 55229 

( JO 3490 469,190 3.87 5.41 49.20 9.28 181511 25369 23082271 43527 30 3490 426,680 4.27 6.00 52.05 10.27 IB211 25609 22209121 43820 r 
31 mo 3611350 3. 76 5.29 45.18 9.03 13572 190118 16541158 32641 31 3470 375,390 3.95 5.2f/ 44.89 9.14 14441 19854 16852008 J4296 
32 3450 314,490 3 . 1 7  4.67 43.67 7.85 9982 14699 13734722 246BI 32 3450 295,120 3.38 4. 91 48.57 8.29 9975 14490 14334569 24465 

( JJ 3430 253,690 3.72 5.72 45.15 9.43 9427 14498 1 1 454357 23926 33 3430 212,300 3.69 5.75 45.71 9.44 7828 12207 9703808 20035 ( 
34 3410 42,300 2.79 4.:!7 25.95 7.06 1!81  !BOll 1097474 2987 34 3410 32,740 2.79 4,35 24.JI 7.H 912 1425 795942 23J7 
35 3390 16, 880 2.97 4.14 23.57 7 . 1 1  501 '" 397929 1200 35 3390 17,630 2.85 4.23 22,71 7.09 503 745 400289 1247 

l ( 
TOlAl!iiAVERASES: 3,207,070 3.50 5 . 1 5  44.29 8.65 1 122H 165235 142037415 277479 3,212,900 3.79 5.55 46.92 9.34 121,719 l7B,J6J 150,7621176 3001082 

[ ( 

c: 
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c -------- �------------------f:EiiJ:EIIi \lflli!AIIC£5 I !U£11-0llll IDLDI-------------· ------------------------ ----------------------------kCTUAL ��R l AUCES I I N[IHJLII � --------------------- c 

lmiNES Pb ,, Ag Pb � Zn LEilD Z lllC SILVER lOTAL BEliCH TOE 1011/lES Ph '" Ag Pb + Zn l£�11 ZIUC SILVER TOTAL 
( f6t liRE 141 " ' Ill Ill I!ETAL HEIAL I!ETAL HHAL HUIIBEfl ELEV. 1111 liRE Ill 1�1 Ill <II HETAL HETAL t!ElAL IIET!il 

l!l Ill I! I Ill !tonnesl ltcnneE/ {ounresl !tonne;; I 

( 23.5t -38.91 -) ,2i. -2�.n: -20.91. -24.1:1 22.6! -1.n -2. ::lt IJ 3750 1JO -2.53 -{1, 1)7 -25.% ·2,MI -50 " -h72 _, ( 
212.0� 7. bt 8,5t �0.34 B . l t  215.8! 2JB.bt 275.41 237.4}. I B J731J 22,1!40 0.29 (\.�·J 12. 1 1  0. 70 "I 1205 51212 217b 
-?!.&! :.!I .  'It a. st 11.n tJ.n. -4. 91. -)5,0� -1.8! -HUt " 3710 ! 1 3,6201 O.t:7 0.39 li.:!6 l . ()b -Oh -43b -bb9! -531 

( 45.24 3 . 1 t  10. 7i:. 0.87. 7 .n. 49.Bt bO.n 4b.31 56.44 20 36110 24, lbO 0,1Q 0.55 0.34 0.05 8eJ 1659 J21!UB 2540 ( 
19.71 -19. 7I -11 .  n -21. n -J4.6t -3.87. 6.41 -5,51 2,2?; " 3670 8,480 -0.78 -O.Ii4 -10.!7 -1.43 -!! 160 -3360 g� 
-8.91 -25.8l -17 .Ot -23.2); -21.01 -32.4t -24.4t -30,04 -28. 1l 22 31150 14,2b0) -1.09 -0.95 -11.34 -1.94 -654 -586 -21)515 -1241 

7.5t -24.54 -22.41 -25.31 -23.34 -18.87. -16,54 -19,74 -17.54 2J 3630 s,3bO -1.02 -1.23 -12.66 -2.25 -560 -1146 -20520 -1206 
-b.U -3,54 -14.04 8.07. -to. a. -9.U -19.37. 1.4! -15. 7l 24 3610 19,2101 -0. 1 1  -0. ]q 2.43 -o. 91 -458 -1648 1838 -2106 
43.3% o.n: -11.4t 16,0% -7 .27. H.4X 27.01 M. :n 33.1% 25 3590 36,660 0.02 -0.61 4.33 -0.59 1083 1221 44235 2304 
-2.07. -21.51 -16.67. -25.6! -18.57. -2J.Il -18.2% -27. 11 -20. 17. " 3570 1 1 ,6301 -0.80 -0.96 -12.51 -I. 76 -697 -860 -31481 -1556 

-21 . 14 -12.2! -9.01 -16.91 -10.3! -30.7% -28.21 -34.41 -29.2% 27 3550 154,930) -0.45 -0.50 -9.10 -O,'i6 -2'i60 -4108 -HII09 -7061! 
-12.3! -7 .3! -1 .at -1.8! -7 .b?. -18.77. -19.17. -13.81 -t8.n 28 3530 151, 1901 -0.28 -0.45 -0.85 -o. 73 -3029 -45b:i -11128� -7592 

( -11.81 -10. n. -a. 7! -b.J! -9.54 -21.21 -19.5! -17.41 -20.27. 29 3510 167,0bOJ -o.u -0.50 -},(13 -0.93 -4193 -6:H5 -137976 -11168 ( 
10.01 -9.31 -9.91 -5.54 -9. n. -0,31 -0.91 3. 9?; -0. n. 10 3490 42,510 -0.40 -0.59 -2.96 -o. 99 -S1 -240 2549b -293 
-3.77. -2.41 -0.2! 2.02. -1.ll -6.01 -4.07. -J.8X -4.81 Jl 3470 114,040) -0.09 -o. 01 0.88 -0.10 -869 -786 -9077 -lb55 

( b.67. -b.l1 -4.8t -lO.ll -5.3t o.n 1.4t -4.2! 0.91 32 3450 19,370 -0.21 -0.24 -4.90 -0.44 7 209 -17516 216 
19.5t o.at -0.61 -1,2! -0.1! 20.4! 18.8! 18.0� 19.4! 33 mo 41,390 0.03 -0.04 -0.5b -0.01 I bOO 2291 51 1 1 6  3891 
29.21 0.2Z -1.91 6.71 -I. I! 29.51 26.97. 37.91 27.8� 14 3410 9,560 0.01 -0.08 1.63 -o.oa 2!9 181 8805 650 

!. -4.31: 4.07. -2.01 3.8! o.n -o.u -6.21 -0. bl -3.9! 15 3390 1750) 0.12 -o.oa 0.87 0.03 -2 -46 -69 -�B ( .  

-0.21 -7.61: -7.21 -5.61: -7.U -7.81: -7 .4! -5.81: -7.54 AVERAGE VARIANCE 15,9301 -0.29 -0.40 -2.64 -0,69 -9475 -13127 -254763 -22603 
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i:URfiAGil RESOURCES Gn;gy Ji ! son 

( (OII!IdfiS!l!! of F l and fi!COI! 10del!; - F!IR lh' PHASE GUll Septub�r 30, 19811 

UO AO,lUS IHEIHS fOR Dlll!flON OR HJNING LlJSS 
( 

HfHUUHfiHIHUIIUfiiNEW HODEL IFB&OIIl tiiHHIUiflflfHUfHIIHHIHI HI U UltfffHIIIHIHII HU OLD nQD(L If!) H lltllllt ltlff-1 Hti-H IUHHII f 1111-H II HI 

EIEIICH TOE 101/NES Pb ,, ,, Pb t Zn lEAD ZINC SILVER TOT Ill IIEUCif TOE TIIHNES Pb ,, Ag Pb • Zn lEAD ZINC SILVER TOTAL 
NUHBER ELEV. �&t ORE Ill Ill lg/tl ltl tiElAl IIETAL 11ETAL nETAl /lUNDER ELE\1, ���� ORE Ill Ill lq/tl Ill tiETAl nETAL "ETAL tiETAL 

!tonne:) ltonnesl tgra1sl ! tonne=: I ltonnesl ltonnesl (!Jri!ISI ltonnes I ( " 

10 Jb90 2, 770 2.55 11.17 25.05 e. 12 7l 171 6931!3 2�2 20 3690 u. 00 o.oo 0. 01) 0.00 0 0 0 
21 Jb70 II 1930 3.1� 7. 75 27,81 10.89 "' 925 331797 1299 21 Jb70 o.oo o.oo o.oo 0.00 0 0 0 ( 
" 3650 0 o.oo 0.00 o.oo 0.00 0 0 0 0 22 31150 2,3110 &, 1B 7.111 bi.OO 13.99 146 104 1439110 330 
23 Jb30 0 o.oo o.oo 1),0(} o.oo 0 0 0 0 23 3630 0 0.00 o.oo 0.00 0.00 0 0 0 0 

( 24 Jb_I O 3,650 3, 711 5.-42 47 .&2 9.19 IJB 198 173809 336 24 31110 0 0.00 o.oo 0. 00 0.00 0 0 0 0 I 

25 3590 5113110 3.79 5. 76 51.14 9.55 l'i'�B 1!58 2112.1.7511 490b 25 mo 1 , 420 3.59 4.44 50.00 9.03 51 63 71000 1 14 
26 3570 120,300 J. 74 4.1!3 S4.V3 1!.57 4499 51l09 11491j1329 10301jl 26 3570 105,810 4.32 5.41 54.45 9. 73 4574 5725 57.1.15116 10300 
27 3550 176,41j10 3, 93 4. 76 56.83 e • • H 11931 1!403 100291j127 15333 27 3550 18 1 , 470 4.31 4. 73 63,011 9.04 71!1.1. 8584 11-4�112.20 1bJijlljl 
28 J!iJO 252, 270 3.52 4.112 54.13 B.14 9877 llbbO 13.1.5591!0 20537 2B 3530 2117,200 4.40 5-18 119.03 9.58 1 1757 13833 18444549 25590 
29 3510 319,950 4.211 5.b0 113.41: 9.Bb 131136 179{19 20304987 315H 29 3510 272,490 1. 18 5.47 bb,SZ 9.115 ll390 14905 111126307 26295 
30 3490 471,5110 4.03 5.55 55.40 9.59 19018 211191 261251139 45199 30 3490 ·471 ,420 4.32 5.77 bl . Bl 10.09 20342 27220 29137999 475112 
31 3470 745,720 �.24 5.83 56.23 10.07 311133 43461 �1929599 7509� 31 3470 751 , 690 4.13  5. 70 511,51 9.83 31045 �28411 42474243 73891 
32 3451} 560,290 4.06 5.54 49.311 9.59 22737 31012 27666000 53749 32 3450 489,640 4, 13 5. 71 55.03 9.84 20207 27973 26945379 48181 

JJ 3430 529,670 3.61 5.22 40.1l7 e.e3 19116  27638 21648143 411754 33 3430 503,770 3.68 5.34 39.35 9.02 18534 26896 198241!61 45430 ( 
34 3410 679,850 3.13  4.1!4 31.59 7.97 21273 32884 2 1476462 54157 J< 3410 706,020 3, JO 5.06 34.35 8.36 23299 35746 24252493 59044 
35 3390 4211,320 3.02 4.65 29.36 7.118 12941l 19934 12�6332 321182 35 3390 �50,190 3.07 4.311 ]11.45 7,45 131116 19736 16408075 JJ55J 
36 3370 305,530 2.911 4.1!9 26.911 7.85 9053 14943 92311172 23996 36 3370 243,000 2.911 �. 79 31.70 7. 711 7203 11642 7702128 18845 
37 3350 109,55/.1 2.78 5.211 29. B6 8.03 3040 5761 3270725 111!01 37 3350 148,630 2.811 5.28 34.04 8.17  �21111 7849 50591!11 121311 
38 3330 !4,410 2.112 5.20 4J,BO 7.82 J77 750 11310116 JJ27 38 33'30 2B,BJO 2.61 4.92 39.32 7.52 751 1417 1133624 21118 

TDTAl5/AVEflASES: 4 , 783,620 3.b7 5. 24 45 • •  2 8.91 17561111 2505911 217252222 426264 4,623, 940 3.79 5.29 49.0!i 9.011 175,217 244,1120 226,'132,216 4lli'1837 

( 

( 

( 
-------- -

l 
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( �------------------------PER CENf \IAH l ANCES i i UEIHJLI! 1/lllfi I ------------------------------------- ----------------------------1\ClUAL VAR l AHCES i I NEh'-DlO l I OLD 1---------------------------------- f 

IONIIES Pb Zo ,, Pb -t ln LEA!) li/IC SILVER l Dftll DEUCH IOE TDIHIES Pb Zo ,, Pb I Zn LEAD ZIIIC !iJlVEP. TOTAL llEIICH JOE 
( �61. ORE Ill t:;J 111 t%1 t1£TAL METAL 11ET/lL tt£1 AL Nl!HFH· ELE\1• +bt OliE "' '" !i;) O:J METAL METAL METAl tiETI\L //UtiDER ELEV. 

"' m !7.1 i'LI Honne:l !ttmne�J ,,_, !lannHI 
02 

( ERR ERR ERR ERR ERR ERR ERR ERH "' 20 31190 2,770 2.55 6.17 25.05 9.72 I I  ) ) )  102b 242 20 3690 
ERR ERR ERR ERR ERR ERR ERP. EHR ERR " 31170 I f  1930 3 . 1 4  7 .  75 27.81 U.£19 l74 '" 91!88 12119 ll 3670 

-100.01. -100.0% -100.01 -100.0% -100.01 -100.01 -1no.ot -100.01. -100.01. 22 31150 12,360) -b. IB -7 .Ill -111.00 -13.99 -146 -1114 -4204 -330 12 3650 
ERR ERR ERR ERR ERR ERR ERR "' "' 23 3630 0 0.00 o. oo 0.00 0.00 0 0 0 0 23 3630 ( 
ERR ERR ERR ERR ERR ERR ERR ERR ERR 24 �610 3,650 3. 78 �.42 47.62 9.19 138 "8 5075 "' 24 3610 

3516.9% 5.6% 29.7Z 2.3% 19.07. 3720.4% 4592.2% 3599. 7l 4202.44 25 3590 49,9�0 0.20 J.J2 ) , ) 4  1 . 52 1897 2895 74628 H92 " 3590 
13. 7Z -13.51 -J0.8t -o.at -12.0% -1.64 1.5% 12.81 o.a " 3570 14, 490 -0.58 -0.58 -0,43 -1.16 -75 84 21543 ' " 3570 
-2.7% -8.8% o.n -9.9% -J. 9t -ll.Jt -2.14 -12.4t -6.5% 2J 3550 14,9801 -o. J8 0.03 -6.25 -0.35 -8115 -Ill! -41356 -1 066 2J 3550 
-5.6l -20.0% -10.7% -21.bt -15.01 -24.5% -ts.n -26.0% -19.7% " 3530 ! 14,9301 -o.aa -0.55 -14.90 -l.H -2879 -2173 -139R29 -5052 " 3530 
17.4% 2,0% 2.:n -�.at 2.2% 19. 7l:. 20.1t 12.01 20.0i: " 3510 ·H1400 o.oe 0.13  -3.06 o. 21 2246 3002 63617 5249 " 3510 
o.ot -6.51 -3.8% -10.4% -5.0% -b.St -;l.l!t -10.3% -5.0% lO 3490 HO -0.28 -0.22 -6.41 -0.50 -1324 -1039 -117955 -2l6J lO 3490 

-0.8! 2.7! 2.2! -D.SI 2.4% 1.9'r. t.U -1.3% l.6t l1 3470 15,9701 O. l l  0.13 -0.21! 0.24 5"' 614 -15904 1203 l1 3470 
14.41 -1.74 -3.!X -IO,Jt -2.5% 12.51 10.91 2. 7! l l . lrl 32 3450 70,050 -o. 01 -0.111 -5.65 .-0.25 2529 3039 21042 5569 32 3450 
s.u -J. •x -2.3! 3,,! -2. 1% 3.1% 2,11% 9.2% 2.9t l3 3430 25,900 -0.07 -0.12 1.52 .-0.19 5e2 742 53240 1324 l3 3430 

-3.71 -5.24 -4.54 -8.0t -4.71 -11.n -a.ot -ll.�I -8.3! 34 3410 126,170) -0.17 -0.23 -2.70 -0.40 -202b -2801 -111060 -4BIIR " 3410 
-VIZ -1.5% lr.2Z -19.1\t 3.0! -6,3! LO! -23.4t -2.0?. 35 3390 121,8701 -0.05 0.27 -7.09 0.22 -8611 zq8 -1118!17 -b71 35 JJ90 
25. n: -o.ot 2.1t - 1 5.0% L n  25.7% 28.4% 0.9t 21.3! " 3370 62,530 -0.00 0 . 1 0  -4.74 0,10 11150 JJOJ 15594 5152 " 3370 

-2&.3?. -3.8t -0.4% -12.Jt -1.6?. -29.14 -20,b?. -35,4% -21 .st 37 3350 13'110BOI -IJ, t l  -0.02 -4.19 -0.13 -1246 -2011B -52241 -3334 37 mo 
-50.01 o.n 5.9% 11.44 4.0l: -49.Bt -47.n -44.31 -48.04 " JJJO 114,4201 o. ot 0.29 4.47 O.JO -374 -667 -14&74 -1041 3B 3330 

3.5! -3.1l -1.0% -7.54 -1.9% 0.34 2.4% -�.3% 1 .5! AVERAGE lJARIAUCE 159,&110 -0.12 -0, OS -3,&6 -0.17 m 5975 -2B21r51r 6427 AVERAGE VARIANCE 

( 

---- ---



CURRAGH RESOURCES Bregg Ji lson 
FARO DEPOSIT - JB PHASE September 2611986 
COMPARISON OF Fl AND F8608 MODELING METHODS IN THE JB PHASE 

All values are unadjusted for dilution or mining loss i n  f i rst set of results. 
Values are adjusted for dilution as stated in second set, no mining loss taken. 

' 

'F8608' hybrid model !the new calculation) i s  based on interpolation of grade into the Fl model blocks using the kame 
geology and composite database as the Fl model !the old calculation) but techniques as close as possible to I 
those used in the AV phase for the actual F8608 model which uses smaller blocks and revised geology. 

RESULTS OF NEW CALCULATION WITH PCMINE, NO LENGTH WEIBHTINB OF COMPOSITES I 
I 

BENCH TOE TONNES Pb Zn Ag Au Pb + Zn LEAD ZINC SILVER BOLD TOTAL 
' 

NUMBER ELEV. ORE H (7.)  m lg/tl (g/tl (7.) METAL METAL t!ETAL METAL METAL 
ltonnesl ltonnesl !grams) !grams) 

I 
ltonpes) 

10 3890 32,700 3.57 5 . 1 1  51 .4  o;o6 8.68 1 168 1671 1679864 2027 2839 
1 1  3870 5 , 500 3 . 63 5.75 47. 0  0.09 9.38 199 316 258500 479 1 516 
12 3850 50,850 3.80 5.99 49.3 0.09 9.79 1930 3047 2508125 4526 �977 
1 3  3830 6 1 , 150 3.34 5.39 47.4 0 . 12 B. 73 2042 3294 2901017 

' 
7521 5335 

14 3810 7 1 , 470 3.58 6 . 18 47.3 0.30 9.76 2555 4418 3383676 21084 �973 
15  3790 1 16 , 960 3 . 90 6 . 60 50. 1  0.27 10.50 4561 7719 5859696 31579 

' 
12281 

16 3770 159, 650 3 . 17  5.60 43.0 0.28 8.77 5061 8940 6864950 44702 1�001 
17  3750 209,740 3 . 25 4.98 42.2 0.24 8.23 6817 10445 8851028 50338 17262 
18 3730 246, 450 2.99 4.66 39.4 0 . 19 7 . 65 7369 1 1485 9710130 

' 
46826 18853 

' 
1 9  3710 231 , 1 10 2.86 4 . 52 37.6 0 . 15 7.38 6610 10446 8689736 34667 17056 

' 
20 3690 120,530 2 . 42 4 . 15 33.6 0 . 15 6 . 57 2917 5002 4049808 18080 7919 

TOTALS/AVERAGES 1 , 306,ll0 3.16  5. 1 1  4 1 . 9  0.20 8.27 41229 66784 54756531 
I 

261827 108012 
3890 to 3770 498,280 3.52 5.90 47. 1  0.22 9.42 17517 29406 23455829 

' 
1 11918 46923 

I 
tt = ORE ABOVE 3790 IS +67. ON 3790 IS MIXED +5 AND +6 AND ON 3750 IS +57. 



BENCH TOE 
NUMBER ELEV. 

1 0  3890 
1 1  3870 
12  3850 
13  3830 
14 3810 
15 3790 
lb 3770 
17  3750 
18 3730 
1 9  3710 
20 3690 

TOTALS I AVERABES 
3890 to 3770 

RESULTS OF OLD CALCULATION WITH MINTEC, LENSTH WEIBHTINS OF COMPOSITES 

TONNES 
+b1. ORE 

28, 560 
10,050 
45,500 
76,000 
83,390 

1 15, 150 
184, 900 
222,400 
233,320 
228,710 
135,410 

1 , 363,390 
543, 550 

Pb 
11.) 

3.71 
3 . 18 
4.34 
3 . 98 
3.93 
4.38 
3.42 
3.15  
3.05 
2.71 
2.45 

3.28 
3 . 87 

Zn Ag 
m lg/t) 

5.01 54.2 
4. 78 46. 0  
7.65 52.1 
b.5b 5 1 . 9  
6 . 33 52.2 
7.29 54.5 
5.61 49.0 
4.98 44.5 
5.07 37.3 
4.57 34.6 
4.55 33.7 

5.42 43.3 
6.33 51.5 

Au Pb + Zn 
lg/t) m 

0.07 8.73 
0 . 06 7 . 96 
0 . 06 I I .  98 
0. 18 10.54 
0.21  10.25 
0.22 1 1 . 67 
0.21 9.03 
0.26 8 . 1 3  
0 . 1 6  8 . 12 
0 . 12 7 .28 
0 . 13 7 . 00 

0 . 1 8  8.70 
0 . 1 8  10.20 

LEAD ZINC SILVER 
METAL METAL tiETAL 
ltonnes) ltonnes) (grams) 

lObO 
319 

1972 
3026 
3275 
5044 
6324 
7006 
7 1 16 
6198 
3318 

44656 
21019 

1432 1547409 
481 462300 

3478 2368366 
4982 3943564 
5275 4349122 
8394 6275675 

10373 9060 I 00 
1 1 076 9896800 
1 1829 8702836 
10452 7913366 
blbl 4563317 

73934 59082855 
34416 28006536 

I 
I I 
I 

SOLO TOT AU 
METAL META� 

I 
!grams) lton9es) 

1942 2492 
593 lsoo 

2821 5451 
13528 

' 
8007 

17345 
' 

8550 
25333 

' 
13438 

38829 111b9b 
' 

57824 18081 
37331 

' 
18946 

27445 1�650 
17603 

' 
9
1
479 

240595 
I 

1 1 8590 
' 

100391 55434 
I 
I I 
I 
I I 
I 



Trl t> � 1'- ;..s·c 

PERCENT VARIANCE FI 110DEL TO NEW CALCULATION I !NEHI! /Fll 
I I 

BENCH TOE TONNES Pb Zn Ag Au Pb + Zn LEAD ZINC SILVER GOLD TOT�L 
NUMBER ELEV. +o1 ORE m (%) (g/tl (g/t) m METAL METAL METAL HETAL MET�L 

10 3890 14.51 -3.B'l. 1 . n  -5.2'l. -8.8% 
!tonnesl !tonnesl !grams! • !grams! !toresl 

-0.57. 10.2z lo.n 8.ox 4 . 41 13.91 
1 1  3870 -45.3% 14.21 20.27. 2.2% 47.57. 17.8% -37.5� -34.27. -44. 1i. -19.3i. r·5· 
12 3850 1 1 .81. -12.4i. -21.6i. -5.2% 43.57. -18.37. -2.11. -12.47. s.n 60.47. -8.n 
13 3830 -19.51. -16. 17. -17.87. -8.67. -30 . 9Z -17.2% -32.57. -33. 9l: -26.4� -44.47. 133.4/. 
14 3810 -!4.3l: -9.0); -2.3/. -9.27. 41 .87. -4.8% -22.0! -16.2% -22.2;. 2 1 . 67. 118.4� 
15 3790 1 . 67. -11. 07. -9.5); -8. 1/. 22.7X -10.0/. -9.6� -8. 07. -6.6/. 24.7Y. 1-8.6/. 
16 3770 -13.7! -7.3/. -0.27. -12.27. 33.37. -2. 97. -2o.o;. -13. Bl: -24.2l: 15. 17. r· l:-
17 3750 -5. 77. 3.2% O.Ol: -5.2% -7.7Z 1 . 2% -2.77. -5.7% -10.6% -12.9% -4.5/. 
18 3730 5.61 -2.0/. -B. Ii. 5.6% IB.Bi. -5.87. 3.57. -2.9l: 1 1 . 6% 25.4); -0.5% 
1 9  3710 1 . 0/. 5.5); -1. 1 i. a.n 25.0/. 1 . 4% 6 . oi. -0.1% 9.8/. 26. 3/. i 2.4/. 
20 3o9o -11.0i. -1. 2i. -8.8/. -0.37. 15.4i. -6. 1 7.  -12.17. -IB.Bl: -11.3); 2.7X 116.5& 

I 
-4.2/. -3.61 -5. 77. -3.37. 13.6% -4. 97. -7.7Y. -9. 77. -7.3/. 8 . 8/. l-8.97. 

i 
I 
i 
I 
I 

ACTUAL VARIANCE FI HODEL TO NEW CALCULATION !NEW-Fil I 
I 

BENCH TDE TONNES Pb Zn Ag Au Pb + Zn LEAD ZINC SILVER SOLD TOT�L 
NUMBER ELEV. ORE (ll m (g/tl lgft) m METAL METAL METAL METAL MET�L 

!tonnesl ltonnesl !grams! !grams! ltorinesl 
10 3890 4, 140 -0. 14 0 .10  -2.8 -0.01 -0.04 lOB 239 132455 85 1 347 
1 1  3870 (4,550! 0 . 45 0.97 1 . 0  0 . 03 1 . 42 -120 -164 -203800 -114 1-284 
12 3850 5,350 -0.54 -1.65 -2.7 0 . 03 -2.19 -42 -432 139759 1705 -474 
13 3830 04,850! -O.o4 -1. 17 -4. 4  -0. 06 -1.81 -984 -1688 -1042547 -6007 �2072 
14 3810 ( 1 1 ,920! -0.35 -0. 14 -4. 8 0 . 09 -0.50 -720 -857 -965446 3739 �1577 
15 3790 1 ,810 -0.48 -O.o9 -4.4 0 .05 -1. 17 -482 -675 -415979 6246 ll l57 
16 3770 (25,250! -0.25 -0. 01 -6. 0  0.07 -0.26 -1263 -1432 -2195150 5873 12695 
17 3750 (12,660) 0 . 1 0  0.00 -2.3 -0,02 0 . 10 -189 -630 -1045772 -7486 1-820 
18 3730 13, 130 -0.06 -0.41 2 . 1  0 . 03 -0.47 253 -345 1007294 9494 ! -92 
19 3710 2, 400 0.15  -0.05 3 . 0  0 .03 0 . 1 0  412 -6 776370 7221 I 406 
20 3690 04,880! -0.03 -0.40 -0. 1  0.02 -0.43 -401 -1159 -513509 476 11560 

(57,280) -0. 12 -0.31 - 1 . 4  0 . 02 -0.43 -3428 -7150 -4326325 21232 -£0578 ' I 



BLASTHOLE RESULTS IFROM MINE SEOLOBY DEPARTMENT PRINTOUT) ' 
I I BENCH TOE TONNES Pb Zn Ag Au Pb t Zn LEAD ZINC SILVER BOLD Tm;AL 

NUMBER ELEV. +6% ORE 1%) m lg/t) lg/t)  li.) HETAL METAL METAL METAL MEiAL 
ltonnes) ltonnes) !grams) I grams) 

I 
ltonnes) 

10 3B90 44, 1BO 3 . 10 4.70 44.0 7.80 1370 2076 1943920 0 1 3446 
I I  3870 20,378 3.30 5.30 8 . 60 672 lOBO 0 0 I 1753 
12 3850 29, 549 2.41 3.83 6 . 24 712 1 132 0 0 1 1844 
13  3830 8 1 , 920 2.79 4.51 7.30 2286 3695 0 0 I 59Bo 
14 3810 99 ,840 3 . 1 9  4.41  7.60 3185 4403 0 0 I 75BB 
15  3790 184,320 3.44 4.94 B . 3B 6341 9105 0 0 115446 
16 3770 217,600 2.73 4.43 35.0 7 . 1 6  5940 9640 7616000 0 115580 
17 3750 208,249 3. 1 1  4 . 60 43.0 7.71 6470 9579 8954707 0 116050 
IB 3730 261 , 1 1 1  2.99 4.67 42.0 7 . 66 7807 12194 10966662 0 120001 
19  3710 0 . 00 0 0 0 0 I 0 
20 3690 0.00 0 0 0 0 ' 0 ' 

I 
I TOTALS/AVERASES 1 , 147,147 3.03 4.61 25.7 0.00 7.64 34783 52904 29481289 0 IB76B7 

3890 to 3770 677, 787 3.03 4.59 14. 1 0.00 7.62 20506 31131 9559920 0 !51637 
i 



/.:;.!:;&_ J . & .B  
I 

PERCENT VARIANCE 8LASTHDLES TO NEW CALCULATION ( 1BH-NE�II IBHJ I 
BENCH TOE TDNNES Pb Zn Ag Au Pb t Zn LEAD ZINC SILVER GOLD TOTAL I 
NUMBER ELEV. +6% ORE (1.) m (g/tl (g/tl m METAL METAL METAL METAL METAL I 

(tonnesl (tonnesl (grams) (grams) (tonnesl ' 
10 3B90 26.07. -15. 21. -8.n -16.8I -II. 3I 14.7I 19.5I 13.67. J7.6! 
I I  3B70 73.07. -9.97. -8.57. -9.07. 70.37. 70. 77. 70.6'/. ' 
12 3850 -72. 1:( -57. 57. -56 . 47. -56. 9X -171 . 17. -169.27. -!bpi 
13 3830 25.47. -19.77. -19.47. -19.57. 10.71. 10.97. IO.B'l. 
14 3BIO 28.47. -12. 1% -40.27. -28.47. 19.B7. -0.37. 

' 
B. 1:( 

2B. Ii. 
' 15 3790 36.57. -13.47. -33 . 61. -25.31. 15.21. 20.5'1. 

16 3770 26.67. -16. 11. -26.4:1 -22. 9l: -22.57. 14.B'/. 7.37. 9 . 9% 
' 

10. 17. ' 
17 3750 -o.n -4.61. -8.3'/. I .  91. -6.B1. -5.47. -9.07. 1 . 27. -px 
1B 3730 5.67. 0 . 07. 0.27. 6 . 2'/. 0 . 17. 5 . 6% 5. Bi. 1 1 . 5! 5.71. 
19  3710 ERR ERR ERR ERR ERR ERR ERR 

' 
ERR ERR 

20 3690 ERR ERR ERR ERR ERR ERR ERR 
' 

ERR ERR ' ' 
OVERALL -13.91. -4. 1 1.  -10.91 -63.!I  ERR -B. 21. -18.57. -26.2:( -B5.n 

I 
ERR -23.21. 

3890 to 3770 26.57. -16.21. -2B.5'/. -233.77. ERR -23.67. 14.67. 5.57. -145.47. 
' 

EHR 9 . 1! 
I 
I 
I 
I 

ACTUAL VARIANCE BLASTHDLES TO NEW CALCULATION 1BH-NEWJ I 
I 
I 

BENCH TOE TDNNES Pb Zn Ag  Au Pb t Zn LEAD ZINC SILVER GOLD TOTAL I !lUMBER ELEV. ORE (1.) (/.) (g/tl (g/tl (/.) t1ETAL METAL METAL METAL METAL 
(tonnesl 1tonnesl tKgramsl (grams) (tonnesl 

10 3890 I I  1480 -0.47 -0. 41 -7.4 -0.88 202 405 264 bo1 ' 
1 1  3870 1 4 , B7B -0.33 -0.45 -0.78 473 764 (2591 1 ,237 
12 3850 ( 2 1 , 30ll -1 .39 -2.16 -3.55 U ,21Bl { 1 ,9151 (3, !331 
13 3830 20,770 -0.55 -0.88 -1.43 244 401 b45 
14 3810 28,370 -0.39 -I. 77 -2.16 630 (151 b15 
15 3790 67,360 -0.46 - 1 . 66 -2.12 1 , 779 I ,386 3, !65 ' 
16 m•o -0.44 -1. 17 -8.0 -1 .61 880 699 751 1 , 579 
17 3750 I 
18 3730 I 
19  3710 I I 
20 3690 I 

8 I I 
-0.12 -0.50 -16.2 -0.20 -0.63 (614461 U3,B801 12512751 (261 ,B271 (20,3251 



Tt· 6 it. J..� c. 

PERCENT VARIANCE BLASTHOLES TO OLD CALCULATION 1 18H-OLDl/8Hl 

BENCH TOE TONNES Pb Zn Ag  Au Pb + Zn LEAD ZINC SILVER GDLD 
NUMBER ELEV. +6/. ORE (I) m (g/tl (g/tl m METAL METAL METAL IIETAL 

ltonnesl ltonnesl (grams) !grams) 
10 3890 35.47. -19.77. -6.7Z -23. 17. ERR -11 .97. 22.67. 31 .07. 20.4/. ERR 
1 1  3870 50.77. 3. 87. 9.87. ERR ERR 7.57. 52.5/. 55.57. ERR ERR 
12 3850 -54.07. -79.97. -99.67. ERR ERR -92.07. -177 .ox -207. 47. ERR ERR 
13 3830 7.2/. -42.7/. -45.3/. ERR ERR -44.37. -32.47. -34.87. ERR ERR 
14 3810 16.57. -23. 1X -43.47. ERR ERR -34.97. -2.87. -19.87. ERR ERR 
15  3790 37.5/. -27.37. -47.6/. ERR ERR -39.3/. 20.57. 7.81 ERR ERR 
16 3770 15.07. -25.37. -26.6/. -40.0/. ERR -26.17. -6.4/. -7.67. -19.07. ERR 
17 3750 -6.87. -1.47. -8.3/. -3.5/. ERR -5.57. -8.3/. -15.6/. -10.57. ERR 
18 3730 10.67. -2.07. -8.67. 1 1 .27. ERR -6.07. 8. 97. 3.0/. 20.6/. ERR 
19 3710 ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR 
20 3690 ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR 

OVERALL -18.97. -8.07. -17.6/. -68.67. ERR -13.87. -28.4/. -39.8/. -100.4Z ERR 
3890 to 3770 19.8/. -27.87. -37.97. -265.3/. ERR -33.97. -2.57. -10.6/. -193.0/. ERR 

ACTUAL VARIANCE BLASTHOLES TO OLD CALCULATION IBH-OLDl 

BENCH TOE TONNES Pb Zn Ag Au Pb + Zn LEAD ZINC SILVER BOLD 
NUMBER ELEV. ORE (/.) m lg/tl (g/tl m HETAL METAL METAL METAL 

ltonnesl ltonnesl IKgramsl !grams) 
10 3890 15,620 -0.61 -0.31 -10.2 -0.92 310 644 397 
1 1  3870 10,328 0 . 12 0.52 0.64 353 599 
12 3850 115,9511 -1.93 -3.82 -5.74 11 ,260) 12,3471 
13 3830 5,920 -1.19 -2.05 -3.24 17401 1 1 ,2871 
14  3810 16,450 -0.74 -1.92 -2.65 190) 18721 
15 3790 69,170 -0.94 -2.35 -3.29 1 ,297 711 
16 3770 32,700 -0.69 -1. 18 -14.0 -1.87 13831 17331 1 1 ,4441 
17 37500 18 3730 
19 3710 
20 3690 

1216,2431 -0.24 -0.81 -17.6 -0.18 -1.05 19,8731 121 ,0291 129,6021 1240,5951 

I i I 
TOTAL I METAL 

I 
ltonnesl 

' 
27.n 
54.4/. 

' 
-195.67. 

' -�.9/. 
-12.77. ' 
13.07. 

' 
-y.2x 

-12.77. 
' 
5.37. 
' 

ERR 
' 

ERR I 
I 

-35.2/. 
-l.4/. 

I 
I 
i 
I I I I 

TOTAL I 
METAL j 
ltonnes) 

' (54 

I 53 
13, 071 

' 
12,0271 

' 
1(621 

2,008 
1 1 , llbl 

! 
' 
I 
I 
I 
I 
I I 

130,r03) 

I 
I 



Amount of di lution !in  % 1 :  1 0  
Grade o f  d i l utant (J.) : 0 
Pb/Pb+Zn of dilutant: 0 
Ag grade of dilutant: 0 

PERCENT VARIANCE BLASTHOLES TO NEW CALCULATION ( (BH-NEWI/BHl 

BENCH TOE TDNNES Pb Zn Ag Au Pb + Zn LEAD me SILVER SOLD TOTAL I NUMBER ELEV. ORE H (%) (/.) (g/t) (g/tl (l.) METAL METAL METAL METAL HETAL 
!tonnes) !tonnesl !grams) !grams) !tonnes) 

' 
10 •3B90 IB.6% -4.7/. 1 . 1% -6. !I -1.2i. 14.77. 19.Si! 13.6i! 17.6/. 
I I  3B70 70.3% O. IZ I .  41. D.9i. . 70.31. 70. 7I 

' 
70.61 

12 3BSO -B9.3% -43.27. -42.2/. -42.6% -171 . 1/. -169.27. 
' 

-169.9% 
13 3B30 17.9% -B.Bl. -B.6% -B. n 10.7:( 10.9/. 

' 
10.BJ. 

14 3B10 21.31. -1. 9/. -27.4/. -16. 71. 19.Bl. -0.3/. 
' 
B. I/. 
' IS 3790 30.27. -3.11. -21.Sl. -13.91 2B.Il. 1S.21 2q.sx 

16 3770 19.37. -S.6/. -14.9/. -11.7:( -11.47. 14.Bl. 7.3/. 9.91. 10.H 
17 37SO -10.87. 4.9% 1 . 6% IO. Bl. 2.91. -S.4i! -9.0/. 

' 
1.21. -].61 

18 3730 -3.B/. 9 . 1/. 9.3l. 14.7/. 9.2l. S.61 S.Bl. l ! . Sl. 
' 

s.n ' 
19 3710 ERR ERR ERR ERR ERR ERR ERR ERR E�R 
20 3690 ERR ERR ERR ERR ERR ERR ERR ERR E,R 

AVERAGES: i 
3B90 to 3770 19.1% -S.6/. -16.B/. -203.4/. ERR -12.41. 1 4 . 6% 5 . SZ -14S.4l. 

' 
ERR 9 . 1l. 

ACTUAL VARIANCE 8LASTHDLES TO NEW CALCULATION !BH-tiEWl 

! 
BENCH TOE TONNES Pb Zn Ag Au Pb + Zn LEAD ZINC SILVER BOLD TOTAL I 
NUMBER ELEV. ORE H (/.) (/.) (g/tl !g/tl m METAL METAL METAL METAL METAL I !tonnesl !tonnes) !grams) !grams) !tonnesl 

10  3B90 B,210 -O.IS o.os -2.7 -0.09 202 40S 2640S6 8o1 
11 3B70 14,328 0.00 0.07 O.OB 473 764 

' 
1237 

12 3BSO !26,3B6l -1.04 - 1 . 62 -2.66 -12!B -191S -3l33 
13 3B30 14,6SS -0.25 -0.39 -0.63 244 401 b4S 
14 3810 21, 223 -0.06 -1.21 -1. 27 630 -1S SIS 
15 3790 S5,664 -0. 1 1 - 1 . 06 

' 
- 1 . 17 1779 13B6 3i65 

' 
16 3770 41 , 985 -0. 1S -0.66 -4. 1  -0.81 8BO 699 7S1050 1579 

' 
17 37SO (22,4651 0. 1S 0 .07 4 . 6  0 .23 -346 -866 103679 -1212 
18 3730 !9,9B41 0.27 0 . 43 6.2 0.71  43B 709 12S6532 t l48 
19 3710 ! 

' 

20 3690 
i 
! 

AVERAGES: I 

I 
3890 to 3770 129,679 -0. 17 -0.77 -28. 7  -0.22 -0.94 29B9 1725 ffffifffi -120065 4�14 

I 



Amount of dilution ( in  Y.l : 30 
Brade of dilutant (7.) : 3 . 5  
Pb/Pb+Zn o f  dilutant: 0 .6  
Ag  grade of  dilutant: 25 

PERCENT VARIANCE BLASTHOLES TO NEW CALCULATION ( (8H-NEWl /BHl i 
I 

BENCH TOE TONNES Pb Zn Ag Au Pb + Zn LEAD ZINC SILVER SOLD TOTAL I 
NUMBER ELEV. ORE H m (7.) (g/tl (g/tl ('l.) METAL METAL METAL METAL METAL I 

ltonnesl (tonnesl lgramsl I grams) ltonnesl 
' 

10 3890 3.B:! -4. 2% 9.5:! -2. 97. 4 . 0% -0.3% 12.97. ! .  07. 7.77. 
1 1  3B70 64.97. 0 . 8% 10.47. 

' 
6.77. 65.27. 68.67. 67.37. 

12 3850 -123.7% -41 . 37. -28.87. 
' 

-33. 67. -216.07. -188.17. -198. 9'l. 
13 3830 3 . 07. -9. 47. !. 07. -3.07. -6.2% 3.97. 0.07. 
14 3810 6.97. - 1 . 47. -15.27. -9. 47. 5 . 67. -7. 27. -Lax 
15 3790 17.57. - 1 . 37. -9.3% 

' 
-6.0% 16.47. 9 . 87. 12.5:! 

16 3770 4.67. -7.1% -4. 57. - 1 1 . 07. -5.57. -2.!Z 0.37. 
' 

-5.97. -0.67. 
17 3750 -30.97. 3 . 97. 9.77. 1 1 . 17. 7.47. -25.87. -18.27. -16.47. -21 .37. 

' 
18 3730 -22.7% 6 . 97. 16.37. 14. 17. 12.67. -14.37. -2.7l -5.4% -7.27. 
19  3710 ERR ERR ERR ERR ERR 

' 
ERR ERR ERR ERR 

20 3690 ERR ERR ERR ERR 
' 

ERR ERR ERR ERR ERR I 
I 

AVERASES: i 
' 

3890 to 3770 4.47. -5.47. -5.97. -197.6% ERR -5. 77. -0.77. -1 .  2'l. -184.47. ERR -1 .07. I 

ACTUAL VARIANCE BLASTHOLES TO NEW CALCULATION IBH-NEWl 
i I 

BENCH TOE TONNES Pb Zn Ag Au Pb + Zn LEAD ZINC SILVER BOLD TOTAL I NUMBER ELEV. ORE H (i.) 17.) lg/tl lg/tl m METAL METAL METAL METAL METAL 
ltonnesl (tonnesl !grams) I grams) ltonnesl 

' 
10 3890 l ,670 -0.13 0 . 45 - 1 . 3  0.31 -4 268 18806 264 
1 1  3870 13,228 0.03 0.55 0.58 438 741 1 i79 
12 3850 136,556) -0.99 -1. 10 -2.10 -1538 -2129 -3b67 
13 3830 2,425 -0.26 0.04 -0.22 -141 144 ! 3 
14 3810 6 ,929 -0.04 -0. 67 -0.71 180 -316 -i36 

' 
15 3790 32,272 -0.04 -0.46 -0.50 1042 895 1937 
16 3770 10,055 -0.19 -0.20 -3.8 -0.39 -126 29 -446325 �97 

I 
17 3750 164,413) 0 . 12 0.45 4.8 0.57 -1668 -1747 -1469371 -3414 

' 
18 3730 159,274) 0.21 0 . 76 5 .9  0.97 -1114 -326 -591843 -1440 
19 3710 I I 
20 3690 

' 

AVERABES: 
i I I 

3890 to 3770 30,023 -0. 16 -0.27 -27.9 -0.22 . -0.43 -150 -368 f<fffffff -141895 -518 ! 
I 
! 



Amount of di lution lin  i.l : 10 
Brade of dilutant li.l:  0 
Pb/Pb+Zn of dilutant: 0 
Ag grade of dilutant: 0 

PERCENT VARIANCE BLASTHOLES TO OLD CALCULATION I IBH-OLDl /BHl ' ' 
BENCH TOE TDNNES Pb Zn Ag  Au Pb + Zn LEAD ZINC SILVER SOLD TOTAL I 
NUMBER ELEV. ORE H m li.l {g/tl lg/tl {j,) METAL METAL METAL METAL METAL! 

ltonnesl ltonnesl !grams! {grams! ltonnesl 
2B.9i. -B.Bi. -11 .  9i. -1.  7i: 3i.Oi. 

' 10 3890 3.0i. 22.bi. 20.4£. 27.n 
1 1  3870 45.Bi. 12.5i. IB.Oi. 15. 9i. 52.5£. 55.51 5�.4l. 
12 3850 -69.4i. -63.5i. -81.51. -74.5l. -177.0% -207.4i. -l95.6Z 
13 -2.11. -29. 7Y. -32.4i. ' 3830 -32 . 1 1.  -31 . 2i. -34.Bi. -33.9% 
14 3810 B . li! - 1 1 . 9i.  -30.U -22.bi. -2.8% -19.87. ' 

-12.n 
-15.Bi. -26. 6); ' 15  3790 31.31. -34.21. 20.5i. 7.BI I;J.OI. 

16 3770 6.5i. -l3.9i. -15.1% -27.3i. -14.77. -6.4i. -7.bi. -19.0i. -7.27. 
17 3750 -17.5i. 7.Bi. l . bi. 5.9i. 4 . 1 i.  -8.3i. -15. 6i. -10.51. -12.77. 
18 3730 1.7% 7.3i. ! . 3i. 19.3i. 3.6i. 8.9:! 3.0% 20.bi. ' 

5.31. 
19 3710 ERR ERR ERR ERR ERR ERR ERR ' 

ERR ERR 
20 3690 ERR ERR ERR ERR ERR ERR ERR ERR ' 

ERR 
i 

AVERABES: ' 
3890 to 3770 1 ! . 81. -16.27. -25.31. -232.1i. ERR -21 . 77. -2.5Z -I0 . 6i. -193.01. 

I 
ERR -7. 4k 

i 

ACTUAL VARIANCE BLASTHOLES TO OLD CALCULATION 18H-OLD! 

BENCH TOE TONNES Pb Zn Ag Au Pb t Zn LEAD ZINC SILVER BOLD TOTAL! 
NUMBER ELEV. ORE u m II.! {g/tl {g/tl m METAL METAL METAL METAL METAL I 

ltonnesl ltonnesl !grams! {grams! ltonnesl ' 10 3890 12,764 -0.27 0.14  -5.3 -0. 13 310 644 396511  ?54 
1 1  3B70 9,323 0.41 0.95 1.36 353 599 !53 
12  3850 {20,501! -1.53 -3.12 -4.65 -1260 -2347 -3 07 
13 3830 l l ,bBOl -0.83 -1 .45 -2.28 -740 -1287 ' 

-2027 ' 14 3810 a, 1 1 1  -0.38 -1 .34 -I.  72 -90 -872 -?62 
15  3790 57,655 -0. 54 - 1 . 69 -2.23 1297 711  2008 
16 3770 14,210 -0.38 -0.67 -9.5 -1 .05 -383 -733 -1444100 - t l !b 
17 3750 136,391! 0.24 0 . 07 2 . 5  0.32 -535 -1496 -942093 ' 

-2032 
1B 3730 4,459 0.22 0 . 06 8 . 1  0.28 691 365 2263826 ' 

1056 
1 9  3710 i 
20 3690 ' 

I 
AVERABES: I 3890 to 3770 79,882 -0.49 -1 . 16 -32.7 -17.77. -1.65 -513 -3285 HHHHl -3798 



Amount of di lution (in i. l :  20 
Grade of dilutant !i.) : 0 
Pb/Pb+Zn of dilutant: 0 
Ag grade of dilutant: 0 

PERCENT VARIANCE BLASTHOLES TO OLD CALCULATION ! !BH-DLDl /BHl 

BENCH TOE 
NUMBER ELEV. 

10 3890 
1 1  3870 
12 3850 
13 3830 
14  3810 
15 3790 
16  3770 
17  3750 
18 3730 
19 3710 
20 3690 

AVERAGES: 
3890 to 3770 

BENCH TOE 
NUMBER ELEV. 

10 3890 
1 1  3870 
12 3850 
13  3830 
14  3810 
15 3790 
16  3770 
17 3750 
18 3730 
1 9  3710 
20 3690 

AVERAGES: 
3890 to 3770 

TONNES Pb Zn Ag Au Pb + Zn LEAD ZINC SILVER GOLD 
ORE H (%) !7.) !g/t) !g/t) (/.) METAL METAL METAL METAL 

!tonnes) !tonnes) !grams) !grams) 
22.4i. 0.27. 1 1 . 1:( -2.6i. 6.8i. 22.6i. 31 . 0i. 20.4! 
40.8/. 19. 87. 24.8'l. 22.91. 52.5i. 55.57. 

-84.81. -49.97. -66.31. -60.0)! -177.01. -207.4)! 
- 1 1 . 3i. -18. 9i. -21 . 11. -20.37. -32.41. -34.81. 

-o.n -2.67. -19.51. -12.47. -2.81. -19.87. 
25.01. -6. 17. -23.01. -16. 17. 20.51. 7.87. 
-2.01. -4. 47. -5.57. -16.7i. -5. 17. -6.47. -7.6i. -19.0i. 

-28.2i. 15.5l! 9.81. 13. 81. 12. 17. -8.37. -15.67. -10.5i. 
-7.2& 15. 07. 9.51. 26.0i. 1 1 .  7l 8.9X 3.0i. 20.61. 
ERR ERR ERR ERR ERR ERR ERR ERR 
ERR ERR ERR ERR ERR ERR ERR ERR 

3.81. -6. 57. -14.91. -204. 4i. ERR -11 . 67. -2.5i. -10.6i. -193.0i. ERR 

ACTUAL VARIANCE BLASTHOLES TO OLD CALCULATION !8H-OLDl 

TONNES Pb Zn Ag Au Pb + Zn 
ORE H !i.) m (g/t) !g/t) !1.) 

9,908 0.01 0.52 -1.2 0 .53 
8,318 0.65 1 .  31 1 .  97 

!25,051) -1.20 -2.54 -3.74 
!9,280) -0.53 -0.95 -1 .48 

!228) -0.08 -0.86 -0.94 
4 6 , 1 40 -0.21 - 1 . 1 3  -1 .34 
!4,280) -0.12 -0.25 -5.8 -0.37 

(58,631) 0.48 0.45 5.9 0.93 
!18 ,873) 0.45 0 . 44 10.9 0.89 

25, 527 -0.20 -0.68 -28. 8  -17.7i. -[1.88 

LEAD ZINC SILVER BOLD 
METAL METAL METAL METAL 
!tonnesl !tonnes) !grams) !grams) 

310 
353 

-1260 
-740 

-90 
1297 
-383 
-535 

691 

-513 

644 396511 
599 

-2347 
-1287 

-872 
711  

-733 -1444100 
-1496 -942093 

365 2263826 

-3285 HHHfH 

TOTAL I 
METAL i 
!tonnes) 

2i. n  
' 

54.41. 
-195.67. 

' 
-33.91. 

' 
-12.77. 

' 
13.01. 

' 
-�.2i. 

-12.77. 
I 

5.3i. 
I 

E�R 
E�R 

I 
I 

-�. 4i. 
' I 

i 

TOTAL : 
METAL I 
!tonn�s) 

9154 
953 

-3b07 
I 

-2027 
-9

1
62 

20
1
08 

-11116 I 
-20�2 

1056 
! 

! I 
-37198 
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3 .. 3 GJ--um 

3 . 3 .  1 1-i i stOJ"V 

The GJ"Um depos i t  was d i scovered i n  1 973 b y  AEX i"li n er a l s  i n  .ijo i n t  
ven·tur·e w i t h  l<en" Addi son i"li n es .  D i  scovei"Y was as ·the  r esulit of 
dri l l  t est i n g  a gravi ty anoma l y  i n  an area down f o l d p l unge !f r om 
the Vangorda depos i t  al on g  what was then a ,  as yet , p�or l y  
def i ned f avourab l e  trend . l 

I 
Sur f ace dri l l i ng i n  1 973 and 1 974 i n d i cated a si gn i f ijcant 
deposi t ;  i n  1 975 and 1 976 an underground samp l i n g  and dr i l1l i ng 
p i"ogr am , a l on g  w i t h  f urther suJ"1' ace d i amond d J" i  1 1  i n g , i was 
carr i ed out to f urther def i ne i t .  1 

l<err Addi son sol d the d ep osi t ,  al on g  w i t h  Vangorda and Swi � , to 
Cyprus Anvi l M i n i ng Corporat i on i n  1 979.  From 1 980 to ; 1 982 
Cyprus Anvi l d r i l l ed add i t i onal h o l es i n  and around the de�osi t 
and rel oged al l ex i st i n g  h o l es i n  i t .  Al l avai l ab l e  sul �h i d e  
i nt ersec t i ons were re-samp l ed an d  re-assayed at that t i me �  i 

3 . 3 . 2  General Geol ogy 

3 . 3 . 2 . 1 Strati graphy and l i thol oov 
. I The Grum deposi t consi sts of three t o  f i ve h i o h l v  contdrted 

l ayers of massi ve and d i ssemi n ated sul p h i d e  - mi �eral i z Jt i on 
w i th i n  a 1 50m sect i on of b arren phyl l i te .  The most i mpo�t ant 
mi n era l i z ed hor i z on occurs j ust ben eath the basal carbonadeaus 
member of the Vangorda f ormat i on .  There are t h i n  l ow �rade 
h or i z on s  wi t h i n  the Vangorda f ormat i on and more i mpor�ant 
hor i z ons i n  the upp er part of the Mt . Mye f ormat i on .  i 

! 
At Grum , the Vangorda f ormat i on consi st s of sof t , h i lghl y 
f i ssi l e ,  cal careo6s phyl l i tes.  Metab asi tes i n  the Grum are� are 
mi nor and tend to be h i g h l y  f ol i ated chl or i te phyl l i t e  r�ther 
than b l oc ky ,  massi ve green stones that typ i f y  the Van�orda 
format i on el sewhere.  The b asal c arbon aceous membeJ" of I t h e  
f ormat i on ( un i t  5A ) thi c kens across the d eposi t f rom abou� 1 0m ' 
i n  the northeast t o  as much as 80 or 1 00 m southwest o� the 
deposi t .  The sul p h i d e  hor i z ons app ear to b e  assoc i at ed with  the 
northeast p i n chout of t h i s  uni t .  I mmed i atel y above the mai � ore 
hor i z on the c aJ"bonaceous rocks are sof·t , h i g h l y  sheared i and 
gouged b ut el sewhere they are moderate l y  hard , h i g h l y  f r act�red , 
b l ac k  si l i ceous phyl l i tes.  · 

The Mt . Mye f ormat i on al so consi sts of soft phyl l i t es 
d i st i ngui sh ed f r om th ose of Vangorda f ormat i on 
non-cal c areous and l ess d i st i n ctl y banded . 

' 
vJh i  ch' are 
be �e i ng 

I 
There aJ"e no s i g n i f i cant p ost rne·tarnorph i c  d ykes at Grurn . I The 
Anvi l Bathol i t h  crops out 1 . 5  km northeast of the d eposi t bJt i s  
separated from i t  b y  m a j or f aul ts . The bathol i th I� i s  
unr e l ated t o  the deposi t and does n ot app ear t o  !

.
h ave 

s i g n i f i cant l y  affected i t .  
i 
I I 



The ore 1 ayeJ�s at Grum aJ"e cont orted i nt o  a compl e:·: ,  shal lim�l y 
n orthwest p l un g i n9 ,  pol yphase f ol d  structur e .  The p romi n �nt S 
shaped f ol ds ( f i g  3 .  9 )  aJ�e second phase structures. The� aJ� e 
SLJpeJ� i mposed on a l at-ger Z shaped ·f i rst p h ase f o l d .  i The 
d omi nant p l ane of f i ssi l i ty C S2 l  i n  the phyl l i tes at Gr�m i s  
a:d a l  p l anaJ� to the  second phase ·f o l d s  and d i ps shal l o•J l y  ! ( 1 0° 
to 30° ) q eneral l v  to the southwest . T h i s  f i ssi l i ty i s  a �a j or 
f actor i � assess i n g  sl op e  stab i l i ty f or a Grum p i t .  The ov�r al l 
depos i t  e l on g at i on paral l el s  the  ax i al d i rect i on of the  s�cond 
phase f ol ds ( 3 1 5° trend 1 1 ° p l un ge ) . i 
There are several i mportant f au l t s  at Grum . The l a)jgest 
d i sp l acement s  occur on moderat e l y  ( 35° - 45° ) d i pp i ng struc�ures 
that truncate the  depos i t  at both i ts north west and sout�east 
ends ( f i g . 3 . 1 0 ) . Nei ther of these structures woul d crop o�t i n  
an open p i t  b ut smal l er subpara l l el f au l t s  wi l l  b e  f ound i � the 
p i t .  A st eep l y  northwest d i pp i ng f au l t  tren d i n g  ab out d60° 1 
p asses b etween sec t i ons 70W and 72W and downdrops the de�osit  

' about 60 m t o  the  northwest . A myr i ad of smal l er f au l t s  �ere 
mappped undeJ�groLJnd by Ken� Addi son tJ�en d i n g  on ·the aveJ�age losoo 
and d i pp i ng steep l y .  Joi nts mapped underground and on surlf ace 
tend to str i k e 060° and d i p  subver t i cal l y .  1 

3 . 3 . 2 . 3  Surf i ca l  Geol ogy 
I 

The subcrop of the  ore depos i t i s  c overed by up t o  1 00 � of 
morai n al mater i al ( t i l l s )  and b etter soJ�ted gal c i of l uv i a l  sill ts ,  
san d s  and grave l s �  These unconso l i dated sed i ments are �ater 
saturated and may conta i n  poc kets of p ermafrost . The nor t�east 
wal l of any p i t  desi gns at Grum must conten d w i t h  t h i c k  sec�i on s  
o f  these sed i ments and dewater i n g  i n  advanc e  o f  str i p p i n� may 
hel p i ncrease stab i l i ty substan t i al l y .  

3 .  3 .  2 .  4 OJ�e Deposi t  Geol oqy 

As w i th othet- depos i t s  i n  the  Anvi l Ran g e  a g i ven oJ�e hor i zc\n at 
Grum tends to h ave a mass i ve sul p h i d e  upper and central p o1t i on 
and a quartz ose , d i ssemi n at ed sul p h i de l ower and perhi pera l  ' port i on .  The hor i z ons c an be up to 30 m th i c k  b ut are mostl� 1 5  
m o r  l ess th i c k .  The sul p h i de h or i z on s  are separate� b y  
s i gn i f i cant thi c knesses o f  b ar ren p hyl l i t e .  I n terf aces b e�ween 
ore and waste tend t o  be sharp at t h e  strat i graph i c hang i n g  �a l l  
and gradat i onal  both at the f ootwal l and l ateral l y .  As w i t� al l 
Anvi l D i st r i c t  depos i t s  overal l grade i s  stron g l y part i t i bned 
i nt o  massive , p ar t i cul ar l y  b ar i t i c ,  sul ph i des thus the  to�s of 
hor i z on s  t end t o  be h i g h  grade and the  bottoms l ow grade C ex�ept 
of course where the h or i z on s  are overturned ) .  

i 
Grum , l i ke Vangorda and Dy , has sever al char acter i st i c s  �h at 
d i st i nguish  i t  f r om Far o .  I n  l arge p art thi s  i s  d ue t� the 
l ower metamor p h i c  grade the  deposi t has r eached . The �ost 
outstan d i n g  d i f f erence b etween Grum , and a l l the other Vangbrda 
F'l at e au  deposi ·ts ,  as  opp osed ·t o FaJ�o i s  the f oJ� m of  the  depo\s i  t .  
Al l deposi ts oth er than Faro consi st of several d i st i nct , h i o h l y  . 1-



' 
I 

c ontorted h or i z ons separat ed b y  barren phyl l i te wast e ,  whe�eas 
Faro i s  one t h i c k  hor i z on i n  over a l l outl i ne wi th l esser 
phyl l i t i c  waste but substanti al barren sul phi d e  waste band� n g .  
Th i s  i mp l i es that d i l ut i on b y  phyl l i te w i l l  b e  h i gher at �rum 
than at Far o .  Grum ' s  h i gher grade i f  d i l uted at 3 t i mesl t h e  
h i st or i cal  5 %  d i l ut i on used a t  Faro sti l l  g i ves Grum a h i �her 
aver age grad e �  Faro however cont a i n s  consi derab l e  i nt efnal  
sul p h i d e  waste thus its  d i l ut i on is  h i gher than  mi ght appea� at 
f i l"st g l an c e .  It i s  none the l es s  i nescapab l e ·th at Grum l may 
have h i gher d i l ut i on and wi l l  h ave more comp l ex mi n i ng prob � ems 
than Faro .  On the p osi t i ve s i d e ,  the d i l utant at Grum wi l l  be 
more common l y  easi l y  i denti f i ab l e  phyl l i te r ather than l ow g�ade 
sulp h i des as at F ar o .  E>< p er i ence at Faro shm�s t h a·t phyl t i t e  
d i l ut i on i s  much easi er t o  control than l ow grade sul p h i d es . ! 

The next most obvi ous d i f f erence i s  a f i n er grai n s i z e  and �ore ' 
comp l ex mi neral i nt ergr owth , necess i t at i ng f i n er g r i n d i ng than 
Faro or es� Cyprus Anvi l M i n i ng Corp orat i on h ad a l r eady �ade 
mod i f i cati ons to i ts mi l l  to accomodate th i s  f i ne g r i n d  p r i o� to ' shutdown i n  1 982. When a l arge prop ort i on of f eed c omes f r om 
Grum i t  wi l l  be nec essary to utl i z e  t h i s  g r i n d i n g  capab i l i t� at 

' the ex p ense of tonnage through put . 1 

At a g i ven Pb + Zn cutof f grade , ores at Grum are h i oher g�ade ·- ' 
t han those remai n i ng at Far o ,  part i cul ar l y  i n  preci ous metal s 
rel at i ve to b ase meta l s .  The aver aoe ool d c ontent of Gru� i s  
several t i mes h i gher than Far o .  Si mi i ar f l y ,  other e l ements bh at 
tend t o  b e  geochemi cal  assoc i ates of gol d mercury an d arse� i c ,  
t en d  t o  b e  h i gher at Grum. The sphal er i te at Grum , and l i kel y 
other Vangorda P l ateau depos i t s ,  i s  r i cher i n  z i n c  due to l �wer 
metamorph i c  grade and r esul t i ng l esser i ron content . Th i s  �i l l  
hel p counteract h i gher pyr i t e-sphal er i t e m i d d l i ng s  exp ected �i th 
Grum ores . · 

I A f eature uni que t o  Grum among the Vangorda Pl ateau deposi t s  i s  
tile rel at i ve abundance o·f q uartzose ore types , p a1··t i cul  al" i 1 y 
carbonaceous pyr i t i c  quartz i tes 1 4 A )  wh i c h compr i se about 35� of 
the r eserves above 4% Pb + Z n .  I t  w i l l  undoubted l y  crkate ' 
chal l enges f or mai ntai n i ng good l ead c oncentrate grades , i and 
probab l y  necess i t ate stockp i l i ng and p l an n i ng campai gns of 4A 
dur i ng wh i ch depr essant s  are used . 

3. 3 . 3  Dri l l  Def i n i t i on & I n f ormat i on Base 
i 

The Grum depos i t  ex tends f rom secti on 52W i n  the southeast t o  
sect i on 1 1 2W i n  the nor thwest ( f i gure 3 . 1 4 ) . The deposi t ! has 
been most densel y dri l l ed between 62W and 86W and i t  i s  th i s  
p or t i on of the depos i t  f or wh i c h  proven g eo l og i c  r eserves l are 
reported . ! 
Most of the depos i t  sout heast of BBW h as 
sur f ac e  on at l east a 6 1 m  X 30 . 5  m ( 200 ' 
sur f ace hol es are vert i cal Q 

' 

b een d r i l l ed f � om J the 
X 1 00 ' )  pattern . �ost 

I I 

Bet ween sect i on s  62l� and 86VJ 
by 1 5 , 000 m of underground 

the depos i t  has al so b een 
dri l l i ng i n  f an s  f r om a 

i e:·: p 1 <:JI'" ed 
pai r- 1 of 



I 
paral l el i nc l i nes f ol l ow i n g  the deposi t tren d .  The st � i ke 
l ength of the  depos i t  exam i n ed from underground i s  ?oo i m ,  
undergr ound wor k i n g s  total 2900 m Cthe  wor k i n g s  are j now 
f l ooded ) . The f an s  are most comp l et e  on even n umbered sect � ons 
l i e ' spaced 6 1  m apart ) ;  on odd n umbered sect i on s  some f i l l  i n  
d r i l l i n g  has a l so b een done from underground .  The ove�al l 
d en s i ty of dri l l i ng i s  on the  order of 1 5 m X 30 m w i t h  l �cal 
areas bei ng much i n  ex cess of that . 

I n  the southeast part of the depos i t  add i t i onal f i l l  i n  dri l l i nq 
I -

was done by Cyprus Anvi l i n  1 980- 1 982 f rom the  sur f ac e  to more 
c l ose l y  def i ne shal l ow ore f or ear l y  product i on .  I 

i 

Total d r i l l i n g  at Grum i s  67 , 200 m of wh i ch 1 5 , 000 m i i s  
undergr ound dri l l i n g  and 52 , 200 m i s  surface dri l l i n 6 . Bet�een 

I 62W and 86W there i s  a total of 53 1 600 m of d r i l l i n g  i n i 372 
d r i l l  hol es 1 1 54 surf ace and 2 1 8  undergroun d )  of whi ch 344 l are 
used i n  the c urrent mode l . The remai nder are underground hbl es 
that are at h i gh ang l es t o  the  g eo l og i cal sec t i ons and �orne 
short h o l es that d i d  not i nt ersect ore.  

Without quest i on Grum i s  the b est dri l l  def i ned deposi t i n  the 
An vi  1 D i  str i c·t . 

TheJ� e are 9000 samp l es i n  the  Grum depos i t  assay dat ab�se . 
Assay i n terval s g eneral l y  average 1 . 5  m i n  l en gth and are k�yed I as c l osel y as p ossi b l e  t o  sul p h i de rock  types.  90% of t�ese 
were d et erm i ned f or Cyprus Anvi l by Kam l oops Research and A•say 
Labs b etween 1 980 and 1 983 . For most of these samp l es Pb , ! Z n , 
Cu 1 and Ag assays a1"e avai 1 ab l e .  FoJ" 2/3 o·F t l1 ese samp l es t lpere 
i s  a l s o  i nsol ub l e  Fe , sol ub l e  ( i n  hot con centrated HCLI Fe , j Au , 
and pul p SG . A l l assays were d et ermi n ed usi n g  a set of A�vi l 
D i st r i ct ore type standards f or control . Rej ects an d Nm p u�ged 
pulps ( by now somewh at ox i d i z e d )  h ave b een r et a i n ed ! f or 

I add i t i onal an a l yt i cal wor k .  There are n o  BaO or l1n assays 
avai l ab l e  nor i s  t h er e  systemat i c  data avai l ab l e  for Hg , As � Cd 
or any other e l emen t s .  

T h e  remai n i ng 1 0% o f  t h e  
f or whi ch Pb , Z n  a n d  Ag 
samp l es are f rom the hol es 

I 
I 

assays a�-e f r om Kerr· Addi son samP. l es 
I on l y  are avai l ab l e .  Many of t�ese 

not used i n  the  ore deposi t model J 

3 . 3 . 4 Meth ods and Procedure of Reserve Cal c u l at i on 

3 . 3 . 4 . 1 I ntroduc t i on 
i For the p urpose of th i s  eval uat i on a new b l oc k  model � was 

constructed and new r eserves cal cul at ed for the the  d eposi � i n  
two p ort i on s ,  one ,  f r om surfac e  1 1 336m max i mum e l evat i on 1 t o  
1 088 . 5  m e l evat i on a n d  a second f rom 1 088 . 5  to 868 . 0 i m.  
e l evat i on .  Th i s  was d ue t o  sof tware and h ardware l i mi t at � ons 
bought about b y  a l ow bench h e i ght 1 4 . 5m l  and correspon d i rn g l y  

II, l arger n umber of benches.  
I 
I 

The r eserves are cal cul ated f r om a computer based 3D b l oc k  m6del 
based on a set of cross-sec t i ons p roduced b y  Cyprus A1vi l 

I 



g eo l o g i sts i n  1 982 . 
grade i nterp o l a t i on 
and c omposi tes had 
Medsystem rel ease 
out l i n ed i n  Tab l e  -

The PC M i n e  sof tware package was used ! f or 
and reserve cal cul at i on .  The b l oc k  g eof ogy 

b een previ ousl y cal cul ated usi n g  Mi ntec ' s  
1 0 .  The r esul t s  of the cal cul ati on I are 

3 . 3 . 4 . 2  Bl o c k  Geol ooy and Dr i l l h ol e i n f ormat i on 

Al l dri l l  hol es i n  the por t i on of the depos i t  model ed were �sed 
with  the excepti on of a f ew dri l l ed at h i gh g r ade ang l e  t o ! the 
cross s ect i on s n  An ex amp l e  o f  the cross sect i on s  i s  i n c l ud e� i n  
poc kets of thi s r ep ort (Pl ate ) .  Al l sect i ons are avai l }b l e  
i n  a supporti n g  d oc ument avai l ab l e  at Curraoh ' s  Toronto l and 
Whi tehorse of f i ces. The cross sect i ons are 61m - apart ( 200 f �etl  
and provi de the on l y  geol ogi c c ontrol f or the mi ne model . 

The l og g i ng and dri l l  hol e ori entat i on data used were the �ost ' 
c urrent avai l ab l e  f or the deposi t .  The i nt erpr et at i on of ! the 
geol og i c  deta i l  i s  kn own t o  need i mprovement in  a numbet of 
areas par t i cul ar l y  concern i n g  the correl at i on of c ertai n 
hor i z ons and the treatment of f aul t s .  A new set o f  more c l o�e l y  . . d ' spac ed cross and l on g i t i d 1 n al sect i on s  i s  b e 1 n g  prepare i t o  
address these points  of detai l .  For t h e  t i me bei ng h ow.ver 
t hese shortcom i n g s  are of l i tt l e  c onsequence as most of [ the 
deposi t is  so dense l y  dri l l ed that there is  l i tt l e  scope j f or 
var i at i ons i n  geol o g i c  i nterpretat i on to change the vol umt of 
the deposi t si g n i f i can t l y .  The detai l s  of ore d i st r i b ut i on 6n a 
g i ven bench can however change si g n i f i cant l y .  For the purp�ses 
of annual p r o j ect i ons of product i on the current geol o g i c al mfdel 
i s  consi dered adequat e .  

The b l oc k  g eol ogy was g en erated manual l y  b y  l ay i n g  a g r i d  6ver 
the geol og i c  sec t i on s  and h and cod i n g  the rock types.  Bi ock 
d i mensi ons are 4 n 5  m h i gh ,  8 . 0 m across depos i t trend and 1 5 ! 0 m 
a l on g  depos i t  trend . These b l oc k  si z es prov i de a reason�b l e  
appr o>< i mat i on of the comp l e:·: s·t1-uctu1"e of Grum . Codes �[Jel"e 
ass i gn ed by vi sual est i mat i on of the most promi nent ore type i f  
the b l oc k  was more than 50% sul phi d es , otherwi se t h e  b l oc k ! was 
cons i d ered wast e .  One code i s  assi gned per b l oc k  and that �ode 
i s  assumed to app l y  h omogenousl y to the ent i r e b l oc k .  ! The 
sec t i onal codes were p l otted , chec ked and edi ted f or •ach 
sect i on �  The b l oc ks i n  overburden or a i r  were ass i gned � rom I i nterpol ated g r i d s  r ep resen t i n g  topography and bedrock surf aces ' b ased on d i g i t i z ed cont our map s .  B l oc k s  more than 50% afuove 
topography were c oded as a i r  and more than 50% bet�een 
t opography and bedrock as overburden . One qener i c  waste �ode - ' 
was c arred f or the rema i nder of the model not other w i se coded . 

! 
The roc k types used i n  the Grum model are summar i z ed i n  t �b l e  
3 .  7 .  S i n c e  tl1e1"e i s  a 1 c\rg e  amount o··F l ow grade quart*ose 
m i n eral i z ati on i n  the f ootwal l of mi neral i z ed hori z ons at Grum ' i t  was ,j udged desi reab l e  t o  carry a separate code f or b ase m�tal  
poor and base metal r i ch l i thol og i es .  Th i s  i s  i nh err ent i n l th e  

I l i thol og i c  codes of 4C and 4D h owever ex ac t l y  the same 
d i st i nct i on i s  made by the mod i f i er s  4AO and 4A4 . (the l ait er 
b e i n g  the base met al r i ch var i ant ) .  A si mi l ar d i sti nct i on l was 



made between 4EO and 4E4.  The purpose of t h i s  di st i ncti on 
avo i d  undue averag i ng of g rade i nt o  the f ootwal l l and 
ver sa) and t o  i mprove model i ng of the rel at i ve l y  sharp 
separat i on wi th i n  mi neral i zed l1or i zons.  

' 

ils t o  
I • jV1 Ce �rade 

Sec t i onal l y  ass i g ned codes were appl i ed to 2 r ows of b l oc �s on 
I e i ther s i de of the sect i on .  Si nce the Grum deposi t p l ung�s to 

the n orthwest thi s assi g nment wou l d  create a stai �step 
appearance i n  l on g  sect i on .  By coi n c i dence the d i agonal oB two 
b l ocks i n  l on g  sect i on i s  paral l el to the deposi t p l un g e  t�us a 
'' p l un g e  correcti on '' was made b y  rai s i n g  the f i rst row of b llocks 
one l evel ( southeast of the sect i on )  and l ower i n o  the 4th rdw of - ' b l oc ks one l evel ( n or thwest of the secti on ) . The second and 
t h i rd rows of b l ocks are kept the same. i 

I 



86-06 
jvji ne  l�odel 
Roc k Type 

1 

2 

3 
Lj. 
5 

6 

7 
8 

9 

1 0  
1 1  

Tab l e  3 . 7  

L i t h o l og i c  
Code 

4AO 

4A�· 

4C 
LI·D 
�-EO s� 4K 

4E4 , Lj.J 'J 4F 

4G 
4H 

4L 

al l I"Jaste 
over-bl!r-den 

Desc,� i p ·t i on 

l ow g r- ade , r- i bbon banded i, 
g r-aph i t i c ,  pyr- i t i c  qllar-t� i te 
h i gh g r- ad e  r- i bbon banded , 
g r-aph i t i c ,  pyr i t i c  qllar-t� i te 
l ow g r-ade pyr- i t i c  qllar-tz � t e  
h i gh grade p yr i t i c  qllart� i te 
l ow grade massi ve pyri t i c  . I sL!l p h i des I K  = carborate 
b ear i n g )  : 
h i gh g r ade massi ve pyr-i t i c  I sL!l p h i des 
b ar i t i c  massi ve sul p h i de� 
pyrrhot i t i c  massi ve : 
sl\l p h i  des i 
mi ner-al i z ed al t ered wal l � ock 
phyl l i tes I 

phyl l i te 
g r avel , sand & si l t  



Th i s  has no af f ect an depos i t  r eserves . Al l 
was dane outsi de of PC Mi ne e i ther usi ng t h e  
rel ease 1 0  sof tware pac kage o r  b y  manual mean s .  
were r ef armated to sui t  PC Mi n e  then i mp arted . 

t h i s  b l oc k  ca� i ng 
M i ntec Medsvstem . I The b l ac k  codes I 

I 
DDH data was i mparted d i r ec t l y  to PC Mi ne from M i ntec output 

I 
i: i 1 es aftel" r ef ol"mati n g  b ut n ot used s i  nee c ornposi t es ��el"e al so 

I i mpol�ted ·f1"om r ef oJ"mated t1i ntec output f i 1 es.  

Composi t es were cal cul ated by Medsystem on a 4 . 5  m bench b�si s 
f or hol es steep er t h an 45° . For hal es sha l l ower than f5° 1 
c omposi t es were b ased on 4 . 5 m h or i z ontal i nt erval s frorn 1 the I dri l l hol e col l ar .  Composi te i nt erva l s  can range f rom 4 . 5  m to 
6 . 5  m depen d i n g  on borehol e or i entat i on .  Waste i nt erval s t ess 
than 1 /2 bench hei ght ( 2 . 25 ml were consi d er ed i nternal w�ste 
and i n c l uded i n  the composi t e  i nt erval . I nt erval s greater than 
1 / 2  bench hei g h t  were ex ternal waste and not i n c l uded . Th i s  
procedure was i ntended to accuratel y represent the grade of j ore 
i n  b l oc k s  of al l set t i nas but d oes not automat i cal l y  i nc l ude i  a l l 
d i l ut i on i n  mar g i nal co�pas i t e s .  Such d i l ut i on adj ustments �ust 
be made separatel y �  ' 

Dri l l  hol e assay data were c l i p p ed t o  the 95th p ercent i l e  l e0e l s 
I 

to avo i d  ass i o n i n g  unusual l y  h i g h assays to l aroe b l ac k s .  Th ese 
l evel s  are l i ;ted i n  t ab l e  3 . 8 .  I n t erval s w i t h - no measured � . G .  
were assi gned a n  S G  d epend i n g  o n  r o c k  type a s  l i sted i n  t�b l e  
3 . 9 �  These are b ased on stat i st i cal an a l y s i s  of the meas0red 
dat a .  

Comp osi t e  cal cul at i on was c arr i ed out f or t h e  m i n eral i z ed 
sect i on s  us i n g  t h i s  mod i f i ed assay data and wei g ht i ng by l ehgth 
and sp ec i f i c  grav i t y .  The l ength of the c omposi t e  wi t h i h a 
mi n era l i z ed band was carr i ed as wel l as the val ues si nce bn l y  
the l enoth of the mi neral i z ed part of an i nterval i w as " 1.· c composi ·ted . 



Tab l e  3 . 8 

Max i mum P er m i t ted Assay V a l ues a n d  SG Val ues 

Pb 
Zn 
A g  
Au 
Cu 
P u l p SG 

1 1 . 0% 
20 . 0% 
1 75 . 0 g / t o n n e  
2 � 8  g / t on n e  
0 . 4% 
5 u 0  



Tab l e  3 . 9 

SG Val ues Assi gned For Each Maj or Ore Type 
I n  Case of M i ss i n g  Anal yt i cal data 

01�e Type SG 

4AO 3 M 23 
�·A4/4AE 3 .. 31  
LJ.B 3 . 00 
4C 3 . 45 
4D 3 .. 53 
�-E Lj. � 32 
LJ.G �· . � 2  
4H 3 . 86 
LJ.J 3 . 87 
4·K 3 .  BLJ· 
4LO 3 .. 1 1 
LJ.f_4/ 4LE 3 .. 29 



Tab l e  3 . 1 0  

Max i mum P er m i t t e d  Assay a n d  SG 
For DDH Comp o s i t es 

PB 
Z N  
AG 
AU 
cu 
PSG 

9 . 00% 
1 7 . 00% 

1 50 . 00 G / t o n n e  
2 . 30 G / t on n e  
0 . 34% 
4 . 80 



T h e  f i n a l  c o mp o s i t es c an b e  a s  short as 0 . 1 m i f  on l y  a smal l 
part of a m i n er a l i z ed b a n d  i s  w i t h i n  a c ompos i t e  i n t erval . l when 
t h e  compos i t es were i mp or t e d  t o  PC M i n e  t h e  l en g t h  data cou� d n o  
l on g er b e  c a r r i ed .  Af t er c a l c u l at i on ,  t h e  c o mp o s i t es were�a l s o  
c l i p ped t o  t h e  9 5 t h  percen t i l e  l ev e l  as out l i n ed i n  Tab l e  . ·  . •  1 0 .  
Ever y c ompos i t e was manual l y  c h e c ked a g a i n st t h e  cr oss-sec· i on s  
t o  i n sure t h a t  t h e  c o d e s  a p p l i ed t o  sec t i o n a l  un i t s were 
c o n s i stent w i t h  t h e  composi t e  c o d e s .  

3 . 3 � 4 � 4 Vari oqram a n a l ys i s �  

Ex p e r i m e n t a l  var i og r ams were c a l c u l at e d  f or t h e  Grum composi t e s  
i n  vert � c�l ,  �eros� d e p os i t ( mod e l  000° ) a n d  a l o� g d e�o s i t 
( mo d e l  U9U0 ) d 1 r ec t 1 o n s .  As was ex p e c t ed t h e  var 1 ogr ams are 

g e n e r a l l y  amb i g uous . Those f or l ead are sh own i n  f i g u r e  3 . jl 5 t o  
3 . 1 7 .  The var i o g r a m  anal ysi s sh ows t h e  l- an g e  a l on g  t h e  d e  o s i t  
i s  g r ea t er t h an e i t h e r  vert i c a l l y  o r  across t h e  d e p os i t .  T h e  
across d e p os i t  r a n g e  i s  uncert a i n  b ut i t  c a n  b e  argued t h a· t h e  
a l on g  d e p os i t  r a n g e  i s  ab out t w i c e  t h e  acr oss d e p os i t .  
con f cJ- ms t o  w h at was e x p ec t e d  on g eo l og i c  groun d s .  

3 . 3 . 4 . 5  I n t erpol at i on :  

T h i s 

The geostat i s i t c a l  a n a l y s i s d o n e  was n o t  ad e q au t e  t o  use kr " g i n g  
as as i n t er p o l at i on method t h u s  i n verse square d i s t a n c e  
wei g h t i n g  w a s  used f o l l ow i n g  p r e c e d e n t  s e t  at Far o .  The sJar c h  
v o l ume was an e l l i p s o i d w i t h  m a j or ax i s  1 50 m p a r a l l e l t� t h e  
d e p os i t p l un g e  a n d  d i ameter i n  cross sect i on 1 0 6  m .  T h e  e l i ls o i d 
c e n t er e d  on t h e  b l oc k  b e i n g i n t e r p o l ated t h u s  t h e  mat i mum 
d i st a n c e  a samp l e  c a n  b e  used t o  w e i g h t  a b l oc k  i s  75 m .  A 
h or i z on t a l  a n d  ver t i c a l  a n i sotopy of 1 . 4 1 was used . Th i s  
r esu l t s  i n  samp l es al o n g  t r e n d  b e i n g  wei g ht e d  t w i c e  a s  h e1 v i l y  
as t h os e  a c r oss t r e n d  ( w i t h  an a n i sotopy of 1 . 4 1 a samp l e  53 m 
across str i k e i s  w e i g h t ed t h e  same as o n e  75 m a l on g  p u n g e  
b e c ause t h e  samp l e  i s  t r e a t e d  as i f  i t  i s  53 X 1 . 4 1 or 7 5  m f r om 
t h e  b l oc k  c e n t er , on c e  t h i s  apparent d i st a n c e  i s  s quared t h e  
f ac t or o f  2 I =  1 . 4 1 2 )  app ears ) .  

l 
The most i mp or t a n t  t e st t h at a samp l e  w i th i n  t h e  search v l ume 
must p ass b e f o r e  b e i n g  used t o  i n t er p o l ate a b l oc k  i s  t h e  
e q ui val a n c e  of g e o l og i c al c o d e s .  Th i s  i s  i mp o r t a n t  i n  n v i l 
d i st r i c t  d e p os i t s b ec ause of t h e  strong o r e  type z o n i n g  and 
coup l ed grade z on i n g .  T h e  i mp l i c a t i o n s  of t h i s  rest r i c t i ve c o d e  
mat c h i n g  f or u s e  o f  t h e  m o d e l  are very s i g n i f i c an t  a n d  d i sc �ssed 
b e l o w .  · I T h e  m i n i mum number of c ompos i t es r e q u i r e d  t o  i n t er p o l at e  a � l oc k  
was set at 2 ,  t h e  max i mum at 8 .  T h e  m i n i mum l i mi t was s�t t o  
avo i d  t h e  p ossi b i l i t y t h a t  o n e  very s h or t  c o m p os i t e  c ou l d l b i as 
an e n t i r e  b l oc k ,  t h e  p ossi b i l i t y t h at two very short c ompos i t es 
c ou l d  b e  used c an n ot be ex c l uded h owever i n  most c ases a very 
short compos i t e  wi l l  be near a l on g er o n e .  



Reserves are c a l c u l at e d  b y  t h e  w e i g h t e d  aver a g e  of b l oc k  v. l ues 
f or a l l b l oc k s  t h at ex c eed an ar b r i t r ar y  % l ead p l us % z i n c 
c ut o f f  v a l u e .  Geol og i c  r eserves a r e  t h e  sum of a l l b l oc � s i n  
t h e  model b e l ow t op o g r a p h y  b ut i r r esp ec t i ve of any p i t  out l i n es .  

S i n ce t h e r e  are t w o  Grum mod e l s t h e  r e su l t s  o f  t h e  
wer e comb i n e d  b y  a spr eadsh eet . 

Sec t i o n a l  g e o l og i c a l  r eserves were a l so c omputed f or each r oss 
sec t i on b y  r eport i n g the r eserves w i t h i n  a p l an vi ew p o l y g on 
r ep r esen t i n g  t h e  area of i 11 f l ue n c e  o f  each s ec t i on < ±  3 0 � 5m f r om 
t h e  sec t i on l i n e ) . The sect i on a l  r eserves were n ee d e  t o  
compare t o  p r e v i ous c a l c u l at i o n s  wh i c h are l ar g e l y  sec t i o n a l  
h a n d  c a l c u l a t i o n s �  

3 .. 3 .  5 Resul ·t_'§. 

T h e  g e o l og i c a l  r eserves c a l c u l ated f or Grum a r e  summar i z  
t ab l e  3 . 1 1  f or t h e  t w o  c o n s t i tuent mod e l s  a n d  f or t h e e t i r e 
d ep o s i t .  Sect i on a l  r eserves are summar i z ed i n  t ab l e  3 . 1 k  f or 
t h e  en t i r e d ep o s i t .  

Southeast o f  sec t i on 62W t h e  Champ z on e  i s  esti mated t o  c o  
a ad d i t i on a l  1 . 7  m i l l i i on t o n n e s  averag i n g 3 . 5% Pb , 4 . 3% Z and 
46 g / t  Ag . Th i s  f i g u r e  i s  b ased on sect i on a l  c a l c u l at i o  and 
quoted at a 4% Pb+Zn cutof f w i t h  n o  ad j ustment to r e· l ec t  
d i l ut i o n .  Nor t h west o f  86W t h e r e  may b e  a n  add i t i o n a l  5 o 1 0  
m i l l i on t o n n es o f  d eep m i n e r a l i z at i on n o t  yet comp l et e l y dr " l l ed 
o f f . l Tab l e  3 . 1 3 .  and 3 . 1 4  A & B c ompare t h e  n e w l y c a l c u l at ed r e s  rves 
( 88606 model ) t o  p r e v i ous c a l c u l at i o n s  on a wh o l e  d e p o s i � and 

sec t i o n a l  b a s i s r es p e c t i ve l y .  j U n f or t u n at e l y t h e  c a l c u l at i o n s  l i st e d  i n  t ab l e  3 . 1 3  are n ot 
ex ac t l y  comparab l e .  The f i r s t  3 I A - C l  are a l l b ase on 
l.::err-(-\d d i s o n s  g eo l og i c a l  i n ·tel" p r e t at i on .  T h e  Cypt-us 4n v i l 
c o m p ut er mod e l s d i f f er s  i n  t h a t  some n e w  assay d a t a  was used b ut 
t h e  b u l l.: o f  t h e  d a b1 was t h e  same a s  ro. an d  B .  J The l as t  2 I D  & E on t ab l e  3 . 1 3 )  are based on t h e  c u�r en t  
g e o l og i c a l  i n t er p r etat i on and t h e  current assay i n f or m  t i on 
wh i c h n e ar l y  c o mp l et e l y  r ep l aces ICerr -Ad d i sons d a t a .  These two 
c a l c u l a t i o n s  r ef l ec t  some ore i n  t h e  n o r t h west par t of I t h e  
d e p os i t  t h a t  was d r i l l ed o f f  i n  1 982 , t h i s  amoun t s  t o  tb out 
3 , 000 , 000 t o n n e s  l ar g e l y  of l ow g r a d e  mater i a l on sec t i o n s  78W 
t o  86l•J . I 
The ear l y  computer mod e l s  d i d  n o t  use g e o l og i c  c e n t r o � on 
i n t er p o l at i o n s  wh i c h t e n d s  t o  aver a g e  g r ad e  between d i ssemi 1 ated 
and mass i ve m i n er a l i z at i on r esu l t i n g  i n  a l ar g er t o n n a g e  of 
l ower g r a d e  mater i a l t h a n  a c om p ar ab l e  s ec t i o n a l  c a l c u l �t i on 
w i t h  s h a r p  g r a d e  d i st i n c t i on s  ( c om p a r e  A t o  B and C on t ab l e  
3 M  1 3 ) " 



The c ur r e n t  model h a s  attempted t o  c ou n t er t h i s  averag i n g e f ee t  
b y  r est r i c t i n g t h e  c h o i c e  of c o mpos i t es t o  t h e  same r o c k  ty e as 
t h e  b l o c k  b e i n g  est i mat e d . T h e  r e su l t  i s  a c l oser c ompari son i n  
g r a d e  t o  t h e  c or r e s p on d i n g  sect i on a l  c a l c u l a t i on ( c ompare D l t o  E 
on t ab l e  3 . 1 3 1 . T h e  c u r r e n t  model h owever was n o t  ab l e  t o  
assi g n  a g r a d e  t o  every b l oc k  d u e  t o  t h e  s t r i n g en t  matdh i n g 
r e q u i r em e n t s  and l oc a l  p auc i t y of assay i n f ormat i on �  Thus �h e r e  
1 023 u n i n t e r p o l ated b l o c k s  r ep r esen t i n g  ab out 2 , 000 , 000 tdn n e s  
of sul p h i d e s  d i st r i buted t h r ou g h  t h e  d e p os i t .  On l y  a p ort i dn o f  
t h i s  i s  l i k e l y  t o  b e  over 4 %  P b  + Z n  i n  r e a l i t y b ut f o� t h e  
pur p oses of t h e  c urrent model i t  i s  assi g n e d  a z er o  grad J and 
i n c l uded as su l p h i d e  wast e .  Much o f  t h i s  mater i a l c Jb out 
700 , 000 t on n es i n  423 b l oc k s )  i s  i n  t h e  l owel" p al"t of sedt i on 
86W p ar t l y  a c c ount i n g f or t h e  p oor compar i son on t h a t  sedt i on 
< t ab l e  3 . 1 48 1 . T h e  d i st r i b ut i on of u n i e t er p o l a t ed b l oc k� b y  

sec t i on i n  t h e  two c o n s t i tuent mod e l s i s  g i v en i n  t ab l e  3 . 1 5 .  

A f ur t h er comp l i c a t i on i n  compar i n g t h e  c ur r e n t  m o d e l  t t h e  
resu l t s  ob t a i n ed f r om t h e  same i n t er p o l at i on i s  that two 
p r ob l ems were enc ountered w i t h  t h e  Cyprus A n v i l t Dome 
c a l c u l a t i on :  al t h er e  were some c a l c u l at i on errors i nv o l v i n g 
vol umes an d t o  a l esser extent t o n n e s  on sec t i o n s  78W t o  86� a n d  
b l  t h e  SG used f or sect i on s  82W-86W w a s  assumed t o  b e  3 . 6  r t her 
t h a n  t h e  rneasul"ed SG as used f or t h e  r est of t h e  d e p os i  · 
retrospect t h i s  v a l ue was t oo l1 i g h as much o f  t h e  m i n e r a l i z  
on t h o s e  s ec t i o n s  i s  c o n s i d e r ab l y  l i g ht er . These p o i n t s  
b e e n  a d j usted f or i n  Tab l e  3 . 1 4 A .  Tab l e  3 . 1 48 shows t h e se 
by s ect i on var i a n c e  b et w e en c a l c u l at i on s .  Between t h e  C 
A n v i l / D ome c a l c u l at i on and t h e  c ur r e n t  o n e  t h e  g r a d e  i s  a l most 
a l ways s l i g h t l y  down . I n  l ar g e  p ar t  of t h i s  i s  p r ob a b l y  d L e  t o  
t h e  c l i p p i n g o f  t h e  e x t r eme h i g h end o f  t h e  assay a n d  comp s i t e  
p op u l at i on wh i c h w a s  n ot d o n e  i n  t h e  Cyprus Anvi l Dome 
c a l c u l at i on .  T h e  l ar g e  var i an ce i n  v o l ume on sect i on s  8 0  -86W 
i s  p ar t l y  due to un i n t e r p o l ated b l oc k s  but must be mai n l y  d L e  t o  
d i f f er e n c e s  i n  c a l c u l at i on met h o d . T h e  c o mp u t er o d e l  
i nt erpol ated g r a d e  i nt o  e a c h  b l oc k  w h er eas t h e  h a n d  c a l c u l a t i on 
averaged a l ar g e  n umber of i n tersec t i on s  t o  arr i ve at t h e  3r ade 
f or l ar g e  p an e l s o f  . or e .  I n  l i g h t  of the r e l at i ve p auc i �y of 
d r i l l h o l e  i n f or m at i on for some p an e l s  such l ar g e  var i an c e s  are 
not sur p r i s i n g .  The i n t e r p o l at i on method wou l d be ex p ect Jd t o  
g i ve a more real i s t i c  p i c t u r e  o f  g r a d e  d i st r i b ut i on .  



"(.. �k 3, 1 /  
CURRASH RESOURCES 
GRUM DEPOSIT 
68606 MODEL FDR TOTAL DEPOSIT 

ABOVE SRUK 11336.0 m to 1088.5 ml  

GRADE VOLUME s.s. DRE LEAD ZINC Pb + Zn SILVER SDLD 
CATESDRY (bcml (tonnesl (%) !Y.) !Y.l (g/t) (g/tl 

+6 X 4,677,480 3.37 15,765,300 3.84 6.50 10.34 b4.0 0.92 

4 - b1. 1 , 942,920 3 . 12 6,065,990 1 . 90 3 . 10 4.99 33.0 0.77 

+4 7. 6 , 620,400 3.30 21 , 83 1 , 290 3.30 5.56 8.85 55.4 0.88 

UNDER SRUM 1 1088.5 m to 868.0 ml 

SRADE VOLUME s.s.  DRE LEAD ZINC Pb + Zn SILVER SDLD 
CATEGORY !bern) !tonnesl IX) m IX) !g/tl !g/t) 

+6 7. 1 , 8801 820 3.75 7,057,100 4.04 b.3b 10.40 68.5 1 . 18 

4 - b7. 522,720 3.37 1 '760, 770 2. 12 2.76 4.88 35.5 0.99 

+4 7. 2,403,540 3.67 8,817,870 3.66 5.64 9.30 61 .9  1 . 14 

TOTAL DEPOSIT !1336.0 m to 868.0 ml 

GRADE VOLUME s.s. DRE LEAD ZINC Pb + Zn SILVER SOLD 
CATEGORY (bcm) (tonnes) IX) m !i.) (g/tl !g/t) 

+6 1. 6,558,300 3.48 22,822,400 3.90 b.4b 10.36 65.4 1 . 00 

4 - b1. 2,465,640 3. 17 7 , 826,760 1 . 95 3 . 02 4 . 97 33.6 0.82 

+4 1. 9 , 023,940 3.40 30,649,160 3.40 5.58 8.98 57.2 0.95 
C.'/t:>l>.oJ.S AlrJ I'll- C .SoM,.oiV-AW"!.llllll) 1 1 COMPARISON TO S!MPSBH ABAHSBNIDOME11HAND CALCULATION Cu.-, <:4rr-td..:...R__ 

J 
� Ta. Lt.(. 

+4 1. 8,225,911  3.96 32,61 1 ,000 3.48 5.72 9.20 59 

VARIANCE 9. nx -14. 3Xx -b. 07.• -2. 27. -2. 57. -2. 47. -3. OY. 
new to old 

NOTES: 
• Part of this di fference in tonnage i s  due to u�ntprpolated blocks. 

There are 707 such bl ocks in  under grum and s atlffa: :mml>er in above grum 
not all of this material wi l l  be ore however. Each bloc"represents about 
1900 tonnes of material thus there is about .2,000,000 tonnes of 
unaccounted for sulphides. 

x The large variance�n volume and specific gravity between 
the two calculations i s  �reseAtl\' unexplaj.f!<!ll', �KJ' (e< I"'-¥J 1 ...._ -f.:, l/� _ 



88606 COMPUTER HODEL, 1986 
TOTAL DEPOSIT 

SECTION VOLUME SPECIFIC TONNAGE LEAD 
GRAVITY 

(bcml !tonnesl (/.} 

86 w 684 , 180 3.09 2 , 1 16,210 2.60 
8U 584,820 3.16 1 , 849,610 2.80 
82 W 787,860 3.40 2,680,540 3 . 19 
80 w 1 ,297,080 3.35 4 ,340,270 3 . 10  
78  w 975,780 3.27 3, 195,500 3 . 16  
76  �I 907,200 3.36 3 , 048,860 3.49 
74 14 1 ,013,040 3.45 3,498,640 3.72 
72 W 748,440 3.45 2,584,690 3.64 
70 w 694,980 3.52 2, 449,940 3.86 
68 w 355,320 3.70 1 ,314,260 4.10  
66 14 442,260 3.69 1 , 632, 190 4 . 14  
64 w 301,860 3. 61 1 ,091,070 3.79 
62 w 178,200 3.69 657,640 3.39 

8,971,020 3.40 30,459 ,420 * 3.41 

ZINC 

(7.} 

4.99 
4 .90 
5.55 
4.85 
5.50 
5.80 
6.20 
5.77 
6.57 
6.27 
5.75 
5.52 
5.03 

5.60 

TOTAL 
SILVER BOLD Pb+ln METAL 

(g/tl (gltl m (tonnesl 

46. 0 0.44 7.59 160,592 
47.6 0.60 7.70 142 ,432 
56.5 0.84 8.73 234,069 
51 .8  1 . 05 7.95 345,081 
54.7 1 . 04 8.66 276,762 
58.6 1 . 07 9.29 283,135 
62.3 1 . 05 9.92 347,148 
61 .2  1 . 02 9 .41 243,256 
63.6 1 .  04 10.43 255,415 
66.7 1 . 00 10.37 136,297 
66.7 0.99 9.90 161 ,507 
61 .2  0.99 9.30 101 ,486 
54.8 1 . 10 8.42 55,347 

57.3 0.95 9.00 2 ,742,527 

.,. �J. !. 
'I( 

< o. , :t) 6 .. � .. jl,,.�. � ., ...1 -fA.,f .., .f., I. '  -�� 3 t,.,L.-f ..t. r� el! "  . �  .;,. " "'"''7'- ... .. .1 ·r�.Le.. A ,.s ...-� .f.. ""' 
SVVI-.tl .« .,...,�.f �.f ><AAW• Jl.. �<J.f. .. ,.k_ f.l..... "'� ('"'-"' f .s  ;s... f fo r 
+t.-.. s.o.�+•�V>J "'""'"' <'4.-.pvf, "'-) .j.t.._s,.e_ r<1-VV<� . 



A 
\B 

c 

,.D 

£ 

(.,.biz 3 .  / 3:.  

CURRABH RESOURCES 
BRUM DEPOSIT P.-.,.,1 N..;f 
comparison of � calculations of geological reserves for 62W to 86W -tv 

Calcolation 

Kerr Addison - ('f 7'7 
sectional hand calculation 

Kerr Addison/Noranda - /'17/T 
3D block computer model 

Cyprus An vi I - t<r? I 
'61' 3D block computer model 
Cypr>� .::.-A"'"' .. I 'i (Simpson-AdamsDip/Dome - ("! J • 
sectional h�d calcul�tion 

('-"'c.or.l'{<io< ..__ +.. it.. - ) 
Curragh Resources - t't'rt: f 
'68606" 3D block computer model 

Average of all the models 

tlDTES: 

ore Pb Zn Pb+Zn 
!tonnes) (X) m (X) 

26,083,000 4 . 1  6 .4  10.5 

27,650,000 3. 1 4 .9  8.0  

301781 1 000 3. 1 4 .9  8.0  

32, 6 1 1 , 000 3.5 5.7 9.2 

30,649, 000 3.4 5 . 6  9 . 0  

29,554, 800 

fi....... 

Ag 
(g/tl 

62 

48 

49 

59 

57 

f includes on the order of 3,0001000 tonnes in the northwest part of the deposit 
drilled off in 1982 after the other calculations were done. 

c..v.rre ... -/- ptf�· 
total 

o�i:f<£ �ie. 
variance percent 

metal from avg. vari�nce 
(tonnesl ttonnes) from avg. 

2,738,715 104,352 4.01 

2,212,000 (422,363) T.ox 
2,462,480 tl71 , 883l r.51 

3 , 000,212 365,849 3.9% 

2 ,758,410 124 , 047 4.7/. 

2 , 634 ,363 



t: L{D_;s . ' 1� 
KERR ADDISON SECTIONAL CALCULATION, 1977 
TOTAL DEPOSIT 

TOTAL 
SECTION VOLUME SPECIFIC Totl�!ASE LEAD ZINC SILVER BOLO Pb+Zn METAL 

BRAVITY 
!bcml !tonn•sl (/.) (/.) (g/t) (g/tl  t:O · (tonn•sl 

86 w n/a n/a 1 ,678,746 3 . 59 5.80 55.0 n/a 9.39 157,634 
84 w n/a n/a 1 , 375,120 3.33 5.60 53.0 n/a 8.93 122,798 
82 w n/a n/a 2, 185 , 447 4 . 06 7 . 30 69.0 n/a 1 1 . 36 248,267 
80 �I n/a n/a 3 , 039,373 3.67 5.71 56.0 n/a 9.38 285,093 
78 w n/a n/a 2,918,497 3.79 6 . 45 50.0 n/a 10.24 298,854 
7b �I n/a n/a 2,732,810 4.08 6.24 6 1 . 0  n/a 10.32 282,026 
74 w n/a n/a 2,778, 449 4 . 15 6.63 66.0 n/a 10.78 299,517 
72 W n/a n/a 2,223,718 4 . 1 0  6 . 46 63.0 n/a 10.56 234,825 
70 ll n/a n/a 2,226, 492 4 . 77 7. 45 67.0 n/a 12.22 272,077 
68 (j n/a n/a 1 , 736,341 4.55 6.38 73.0 n/a 1 0 . 93 189,782 
66 w n/a n/a 1 , 377,821 4.81  6.55 67.0 n/a 1 1 .36 156,520 
64 �I n/a n/a 1 , 164 ,762 4.34 6.74 67.0 n/a 1 1 . 08 129,056 
62 w n/a n/a 630,266 3.94 6 . 01 55.0 n/a 9 . 95 62 ,711  

62W to 86�1 n/a n/a 26 , 067,842 4 . 07 6 . 43 6 1 . 50 n/a 10.51 2,739,161 

CYPRUS ANVIL/DOME SECTIONAL CALCULATION (SIMPSON-ADAMSON) , 1983 
TOTAL DEPOSIT 

TOTAL 
SECTION VOLUME SPECIFIC TONNAGE LEAD ZINC SILVER GOLD f'b+Zn METAL 

BRAVITY 
(bcml !tonnosl (/.) (/.) (g/tl  (g/tl  (/.)  (tonn•sl 

8b WII: 997 , 045 · 3.23 3,221 ,532 2.88 5.21 49.0 n/a 8.09 260,622 
84 Wtt: 776,317 3.20 2 , 486, 855 2.86 4.83 48. 0  n/a 7 . 69 191 , 239 
82 W# 989 , 573-* 3.29 3 , 256,446 3.0(1 5. 10 52.0 n/a 8 . 1 0  263,772 
80 (j 1 , 1 18 , 740 "' 3.38 3, 783,293 3 . 31 5.41  56.0 n/a 8.72 329,903 
78 w 994,148 lt 3. 1 1  3 , 093, 642 3.37 5.96 59.0 n/a 9.33 288, 637 
76 �I 886,940 3.39 3 ,006 , 734 3.61 6.06 62.0 n/a 9.67 290,751 
74 W 934,978 3.46 3 , 237,299 3 . 66 5 . 97 6 1 . 0  n/a 9 . 63 311  '752 
72 W 659,715 3.62 2,389 , 1 1 1  3.80 6 . 1 1  65.0 n/a 9 . 91 236,761 
70 w 656,848 3.69 2 , 425 , 1 1 9  4.06 6.62 68.0 n/a 10.68 259,003 
68 w 386,618 3.73 1 , 440, 349 4 . 54 6 . 88 73.0 n/a 1 1 . 42 164,488 
66 w 446,215 3.62 1 , 613,702 4 . 41 5.95 7 1 . 0  n/a 10.36 167' 180 
64 �� 282,918 3 . b4 J , 028, 545 3.84 5 . 75 62.0 n/a 9 . 59 98 ,637 
62 w 170,190 3.72 632,340 3.32 5.66 63.0 n/a 8.98 56,784 

62�1 to 86W 9 , 300,243 3 .\9 31 ,614 ,967 3.49 5.74 59. 1 n/a 9.23 

A oo!  - �·"� volol(. r;o� u.w•d (� 7't.u u 
2,919, 529 

ttA�.fs•d on th•se sections� too high and has b••n r•duc•d by 107. for 
comparison purpos•s. "' 
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ftc Lie 3. tl'f-B 
PERCENT VARIANCE OF 68608 TO KERR ADDISON [ lNBJ-OLDI /OLDJ 
TOTAL DEPOSIT 

TOTAL 
SECTION VOLUME SPECIFIC TONNAGE LEAD ZINC SILVER BOLO Pb+Zn METAL 

GRAVITY 
!bcml !tonnesl !Y.I m (g/tl (g/tl !7.1 !tonnesl 

86 !4 26.17. -27.67. -14.07. -16. 47. -19.27. 1 . 9/. 

84 �� 34. 57. -15.97. -12.57. -10.27. -13.87. 16 .07. 

82 w 22.7X -21.57. -24.07. -18.07. -23. 17. -5.77. 

80 il 42.87. -15.67. -15.07. -7.57. -15.2% 2 1 . 0Y. 

78 il 9.57. -16.7% -14.77. 9 . 4l -15.47. -7.47. 

76 w 1 1 .  67. -14.57. -7. 1Y. -3.9Y. -IO.OY. 0.4Y. 

74 w 25. 97. -10.37. -6.5Y. -5.67. -8.07. 15. 97. 

72 W 16.27. - 1 1 . 2% -10.7X -2.87. -10.97. 3. 67. 

70 w 10. 07. -19.27. -l! .BY. -5. 17. -14.7Y. -6.1:( 

68 w -24.37. -9.9% -1. 7Y. -8.7Y. -5.17. -28.2% 

66 w 18.57. -13 . 97. -12.27. -0.57. -12.97. 3 . 27. 

64 �� -6. 37. -12.87. -18.27. -8.67. -16 . 17.  -21 . 47. 

62 14 4 . 37. -14. 1% -16.3i: -0.3i: -15.47. -1 1 . 77.  

62W to 86W 16. 87. -16.3% -13.07. -6.81. -14.37. 0 . 17. 

PERCENT VARIANCE OF 68608 TO SIMPSON -ADAMSON/DOME [ !NHJ-OLDI /OLDJ 
TOTAL DEPOSIT 

TOTAL 
SECTION VOLUME SPECIFIC TONNABE LEAD ZINC SILVER SOLD Pb+Zn METAL 

SRAVITV 
(bcml !tonnesl (%) (7.1 (g/tl (g/tl (7.1 (tonnesl 

86 w -31.47. -4.31 -34.37. -9.87. -4.27. -b. 21. -6.27. -38.47. 

84 w -24.7'l. -1.37. -25. 67. -2.07. 1 . 47. -0.87. 0. 17. -25.57. 

82 W -20.47. 3.47. -17.71. 6. 21. 8 . 87. 8.7:( 7 . 8Y. -11 .  3i. 

80 w 15.9% -I.OY. 14.7i. -6.4Y. -10.3% -7.5Y. -8.87. 4 . 67. 

78 l4 - 1 . 87. 5.2i. 3 . 37. -6.37. -7.7% -7.37. -7.21. -4. 17. 

76 14 2.37. -0. 9Y. 1 . 47. -3.37. -4.37. -5.57. -4.07. -2.6i. 

74 w 8.37. -0.27. 8 . 1); 1 . 7'l. 3.9! 2. 17. 3.07. 1 1 .47. 

72 W 13.47. -4.67. 8.27. -4.27. -5.57. -5.87. -5.07. 2.7i. 

70 w 5.87. -4.57. I . Oi. -5.07. -O. BY. -6.57. -2.47. -1 . 47. 

68 (4 -8. 1Y. -0. 77. -8.8Y. -9. 77. -8.9% -8.77. -9.2Y. -17. 1 7.  

6 6  !4 -0. 9Y. 2.07. l . ll: -6.07. -3.37. -6. 1 7.  -4.57. -3.47. 

64 (4 6.7'l. -0.67. 6 . 1 7.  -1.  4'l. -4. 1'L -1.37. -3.01. 2.97. 

62 w 4. 7i. -o.n 4.07. 2.07. - 1 1 . 1 7.  -12.91. -6.31. -2.57. 

62W to 86il -3.51. -0. 1Y. -3. 77. -2.57. -2.5Y. -3.0Y. -2.5Y. -6.Jr. 



8 6  84 82 
l� w l� 

1'\b ove 32 1 1 
G•-um 

Under- Ll·23 23 38 
Gr-um 

Tot a l  Ll·55 2LJ. 39 

UN I NTERPOLATED BLOCKS I N  G8608 
GRUM COMPUTER MODEL 

80 78 76 7�- 72 70 6 8  
l� l>J l>J l.J l•J l� l� 

32 1 9  4 8 2 1  62 74 

52 54 23 1 3  36 1 0  1 �-

84 7-:<: ' �· 27 2 1  57 72 88 

66 64 62 irOT 
l� w l� 

�-6 1 -7 0 r2 ·-

1 0 0 687 

47 1 "  � 
I 

0 . 9 9  



3 . 3 . 6 R e l i ab i l i t y of Reserves 

The r e l i ab i l i t y of g e o l og i c a l  r eserves i s  a d i f f i c u l t matt r to 
quan t i f y  at t h i s  t i me .  The i n adequate geostat i st i c a l  know e d g e  
of t h e  dep osi t h a s  p r e c l uded d et e r m i n at i on o f  b l oc k  e st i mdt i on 
var i an c e �  Thus quant i f i c at i on of ove�a l l  d e p os i t  var i an cJ was 
n ot p os s i b l e .  

The d en s i t y  of d r i l l i n g  i s  suf f i c i en t  t o  l i mi t t h e  possi b i l i t y 
o f  rna j ar c h a n g e s  i n  d e p os i t v o l ume d u e  t o  var i an c e  i n  
i nt e r p r et at i on .  V o l ume r a n g e s  o f  ±1 0% wou l d b e  p ossjb l e .  
Var i a n c e  p o ss i b l e  d ue t o  c a l c u l at i on m e t h o d s  i s  a l so not 
quant i f i ed b ut c h an g e s  of a f ew p er c e n t  wou l d be pos i b l e  
t h r ou g h  ad j ustment of i n terp o l at i on p a r amet ers such as an i sJr o p y  
a n d  g e o l ogy mat c h i n g .  

Based on t h e  r ep r o d u c t ab i l i t y of g e o l og i c a l  r eserve c a l c u l a i on s  
f or t h e  Grum d e p os i t  and t h e  c e n t r a l  p o s i t i on o f  t h e  c u  r ent 
mod e l  i n  t h e  r a n g e  of v a l ues i t  seem r e ason ab l e  t o  c o n c l ude t h a t  
on a o l ob a l  b as i s  t h e  g e o l og i c a l  r eserves p r esented h eJ" e i J  a r e  
r e l i ab l e  w i t h i n ± 1 0% ,  as s u c h  c a n  b e  con s i d er e d  p r oven . Uocal 
reserves on t h e  o t h er h a n d  are not near l y  as r e l i ab l e .  I1 the 
v i c i n i t y o f  the d en s e  d r i l l  p a t t e r n  around the u n d e r g  ound 
wot- � i n g s  the l oc a l  r eserves ar e p r o b ab l y  r easonab l y  a c c L r at e  
h owever t owards t h e  p e r i p h e r y  t h er e  i s  c o n s i d e r ab l y  �more 
p o ss i b l e  va1• i an c e .  O n  a b e n c h  b a s i s va1· i an c es o f  ±.50% woul not 
be sur p r i s i n g  towards the d e p os i t p e r i p h e r y  b ut l esser var i . n c e s  
i n  t h e  c o r e  o·f t h e  d e p os i t  a r e  1 i k e l  y .  Smal l t o n n ag e b e1c h es 
woul d of c ourse be sub j ec t  to h i g h var i anc e s .  

T h e  ear l i est p r o d u c t i on c omes f r om a l on g  t r ough l i ke p i t 
f ol l ow i n g  t h e  sub c r o p  of t h e  ore h or i z on s . Th i s  part o t h e  
d e p os i t i s  t h e  mos·t d e n se l y d i l l ed f r om t h e  SLII"f a c e  b Lrt on l '  t h e  
p a r t  southeast o f  72W h as b een d r i l l ed f r om un d e r g r o un d . Th e 
d r i l l  d e n s i ty i s  at l east one h o l e every 1 00 ' on 200 ' s aced 
sect i on s ,  c l ose t o  t h e  c u r r e n t  d en s i t y  of Vangor d a  d r i l l i n g .  
T h e r e  i s  room f or i mp r ovement e s p ec i a l l y  i n  l i g h t  o f  t h e  c o r  p l ex 
structure i n vol vi n g  steep l y  d i p p i n g  ore l ayer s .  I n  g en e r a l  t h e  
ear l i est p r oduct i on i s  f r om a n  area t h a t  i s  on l y  moder t e l y  
r e l i ab l e  b u t  i t  i s  u n d er l a i n  b y  h i g h l y  r e l i ab l e  d e e p er r eser ves . 

How wel l t h e  r ep o r t e d  r eserves w i l l  r e l at e  t o  m i l l  f eed d e  
o n  t h e  t y p e  a n d  d eg r e e  o f  d i l ut i on a l l owed . I t  i s  r ec omm 
t o  use a d i l ut i on of no l e ss t h an 1 0% at z e r o  g r a d e  w i th 
a l t er n a t e  d i l ut i on s  r an g i n g  t o  ab out 25% at 3% Pb + Z n  d e p e  
o n  t h e  ex t en t  o f  l ow g r ad e  s u l p h i d e  d i l ut i on e x p e r i en c e d . 
star t i n g  p o i n t  1 5% at z er o  g r a d e  wou l d b e  r easonab l e  
sen s i t i v i t y t o  d i l ut i on s h ou l d b e  c on s i d er e d . A s  i s  t h e  
f or Far o d i l ut i on w i l l  b e  s i t e  s p e c i f i c  and a c on st an t  av 
d i l ut i on w i l l  b e  an over s i mp l i f i c at i on .  

T h e  n ee d  t o  use a h i g h e r  d i l ut i on t h an t h e  h i stor i c  5% use f or 
Anvi l D i st r i c t d e p os i t s i n  t h e  p ast i s  b r o u g h t  on l ar g e l y  b' t h e  
r e st r i c t i ve g e o l ogy matc h i n g  d ur i n g i n t e r p o l at i on .  Th i s  
matc h i n g  was n ot d on e  p r ev i ous l y  thus t h e  mod e l s t e n d e  t o  
d i l ut e  t h emsel ves i n  un p r ed i c t ab l e  ways d ur i n g  i n t er p ol at i on .  



I n  or der to present a more real i st i c  portrayal of g -ade 
d i st r i but i on esp ec i al l y  w i t h  respect .to grade aver ag i n g  i nt o  
otherwi se b arren sul p h i des , p art i cul ar l y  f ootwal l sul p h i des , the 
mod el i n g  techni que was changed . It i s  h owever n ecessary t o  
change d i l ut i on prac t i ce at t h e  same t i me .  Th i s  was not donr at 
Far o when usi n g  the F I  model w i t h  the resu l t  that prdi �ted 
t onnages were f ar too l ow and grade f ar too h i g h  compare to 
b l asthol e  i ndi c at ed tonnage and grade . 

The other major prob l em wi th the Faro F I  model i n  the J B  p 1ase 
has been traced back to dri l l ho l es now known to be i n  the w - ong 
p l ace apparen t l y  due to a survey error many years ago. �hi s  
b ec ame apparent by compar i ng dri l l h ol e geol ogy to p i t  geol bgy.  
At Grum si mi l ar probl ems are n ot expected s i n c e  more car1 ful  
survey i n g  has been done and  survey cal cul at i on s  have 1een 
checked f or errors wi th those f ound having  b een c orrected . At 
Grum the d r i l l hol e col l ars are st i l l  pr esent t hus surv yed 
l ocati ons cou l d  be checked i f  desi r ed . Th i s  was n ot the cas� at 
Far o .  

3 . 3 . 8  Add i t i onal Wor k n eeded 

The comp l ex geol ogy of the Grum depos i t  and i t s  mul t i -h or · z on 
nature creates a great deal of d i f f i cul ty i n  produc i ng an 
i nt erpo l at i on that i t  i s  consi stent f r om sect i on to sect " on .  
Hor i z ons are i nd i st i gui shab l e  from one another i n  d r i l l  ore 
thus i t  i s  on l y  the i terat i ve process of sec t i on by sec i on 
i nterpretat i on and compar i son that can so l ve t h i s  prob l em ,  i f  
i nd eed a sol ut i on i s  .possi b l e .  The current i nterpretat i on has 
several i nc onsi sten c i es that shoul d be corrected . Add i t i on l l y 
60� 5m spac i al sect i ons are too f ar apart and do n ot take ace unt 
of al l dri l l ho l e  i n f ormati on avai l ab l e .  A n ew i nt erpretat i o 1 i s  
n eeded that wi l l  provi de the basi s f or a b etter and ore 
rel i ab l e  model . 30m spaced sec t i ons shou l d  be made and 
l on g i tud i nal secti ons as wel l as cross sect i on s  shoul d b e  
i nt erpreted i n  order t o  b etter p ortray f au l t  probl ems . h i s  
i nt erpretati on has al ready been started an d shoul d b e  f i n i -hed 
at the ear l i est possi b l e  dat e .  

The geostat i st i cal tr eatment o f  Anvi l Di st r i ct deposi t s  has 
al ways been i n adequat e N  Th i s  i s  l ar g e l y  d ue to the w i d e  spa i ng 
of d r i l l  hol e s .  At Grum the dri l l  pattern i s  dense enoug� t o  
p�oduce mean i ngful  an a l ys i s  o n c e  t h e  basi c g eo l og i c  data i s  
organ i z ed by the above i nterpretat i on .  Such anal ysi s sh ul d 
a l l ow better i nterpol ati on methods to b e  used than the si lp l e  
i nverse square method used t o  dateu  

One of the major i nadeq uac i es of geol og i c  data at Grum i s  
geotechn i ca l  data.  There i s  reason t o  bel i eve that the 52 
f o l i at i on under Doal Lake l i n  the northeast part of the prop sed 
p i t )  may be d i pp i ng n ortheast rat her than southwest . Th i s  c ul d 
h ave s i gn i f i cant i mp l i c at i ons f or s l op e  stab i l i ty an d the 
of the area requi r ed t o  be pre-str i pped . A program of or i e  
core dri l l i ng i s  requi red to eva l uate th i s  q uest i on .  T 1 ese 
hol e s  shoul d al so samp l e  the overburden to eval uate i ts l ay 
content and hydogeo l og y .  I f  the overb urden i s  amen dab l e  to 



dewater i n g  a n d  c a n  b e  kept d r y  t h en steeper s l opes wi l l  b e  
p o ss i b l e  t h an i n  t h e  current water satur ated st a t e . 

Ther e i s  l i t t l e k n own geotech n i c a l l y  
s i t e s ;  t h e  f ou n d a t i on c on d i t i on s  
stud i ed .  

of t h e  p r o p osed waste dump 
i n  these areas shoul b e  

More metal l ur g i c a l  wor l< i s  
c a r b o n a c eous o r e  typ e .  I t s  

r eq u i r e d  p a r t i c u l ar l y  o n  t h  
a b u n d a n c e  a t  Grum c ou l d h aJe 

ser i ous i mp act on n1i n e  r eserves i f  an econ o m i c 
cannot b e  wor k e d  out . T h e  n o r t h west h a l f  of 
f i r st years p i t  w i l l  be al most ent i r e l y  4A . 

t r e atment s 
t h e  o r e  i 

I t  may b e  n ecessary t o  c ar r y  out f i l l  i n  d r i l l i n g  i n  t h e  ar 
ear l y  p r o d uc t i on to more c omf o r t ab l y  out l i n e ear l y  r ese1 
Th i s  wor k  c ou l d be coor d i n at e d  w i th t h e  c o l l ec t i o  
met a l l ur g i c a l  samp l e s "  
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3 . 4  Vango r d a  

3 .  4 .  1 1-[i story 

Van g or d a  was the i n i t i a l d i scovery i n  the Anvi l Ran g e .  The 
d e p o s i t  was d r i l l  tested f r om 1 953 to 1 955 by Prosp ctor 
A i r�ays , a p r edec essor to kerr A d d i son M i n e s .  Th i s  dr i ! l i n g  
showed a s i g n i f i c a n t  d eposi t ex i sted b ut a p r oduct i on d ec " s i on 
was not war r a n t ed at t h at t i me .  The d e p o s i t  r emai n ed i d l  f or 
t h e  f o l l ow i n g  d e c a d e .  M i n o r  a d d i t i on a l  d r i l l i ng was e b y  
kerr A d d i son l ar g e l y  f or metaul l ur g i c a l  samp l i n g unt i l  t h e  
d e p os i t  was so l d  t o  Cyp r us Anvi l i n  1 97 9 .  Cyprus n v i l 
g eo l o g i sts ex ami n e d  t h e  avai l ab l e  d r i l l  core and c o n c l uded t h at 
i t  wou l d b e  necessary t o  r e d r i l l  t h e  d e p os i t  t o  p r ov i d e  ade uate 
mat e r i a l  to re-eva l ua t e  i t .  l I n  1 979 t h e  port i on of t h e  d e p os i t  f r om 2W t o  1 2 E  was re-dr " l l ed 
w i t h  NQ c o r e  h o l es .  Scattered c o r e  h o l es were p ut d own i t h e  
sout h east p a r t  of t h e  d e p osi t .  Bec ause of an t i c i p ated poor 
rec over i es i n  t h i s  area i t  was j ud g e d  advi sab l e  t o  d r i l l  t h i s  
p art o f  t h e  d e p os i t  wi th r ot ar y  met h o d s .  Th i s  f i l l  i n  d r i  l i n g  
was d o n e  i n  1 98 1 .  S i n ce 1 98 1  n o  add i t i on a l  d r i l l i n g has b een 
cl o n e .  

3 . 4 . 2  Gener a l  Geol ooy 

3 . 4 . 2 . 1 Strati graphy and l i t h o l ogy 

The Vangor d a  d ep osi t c o n s i sts of o n e  maj or sul p h i d e  h o · i z on 
about 50 t o  1 20 m b e n ea t h  t h e  b as a l  c ar b o n aceous member o f  t h e  
V a n g o r d a  f or m at i on .  T h e  h ost r o c k s  f or t h e  d ep os i t a r e  
d o m i n a n t l y  n on - c a l c areous p h y l l i tes , p r o b ab l y  p a r t  of th Mt . 
Mye f or m at i on ,  h owever f or mat i o n a l  ass i g n men t s  near t h i s  d e�osi t 
a r e  amb i g uous. T h e  reason f or the amb i g u i t y  i s  l arg el y d e t o  
t h e  s t r on g  w a l l r o c k  a l t e r a t i on d evel oped a r o u n d  t h e  clep si t .  
Most p h y l l i tes , espec i al l y  i n  t h e  d e p os i t  f oo t wal l ,  are 
b l ea c h e d , l oc a l l y  si l i c i f i ed a n d / or c h l o r i t i c  a n d  sul rh i cl e 
bea1· i  n g .  

A n umber of t h i n  h or i z on s  occur ab ove t h e  mai n h or i � on :  one at 
t h e  base of t h e  c a r b o n aceous p h y l l i tes south west of 
( st r at i g r a p h i c a l l y  above ) t h e  d e p os i t  may equate to t h e  mai n 

h or i z on at Grum . I n  g en e r a l  th ese h or i z on s  are t o o  t h i n  o too 
l ow g r a d e  to b e  m i n eab l e .  

The Vangor d a  d eposi t o c c urs i n  t h e  h i n g e  of a l ar g e  second p h ase 
f o l d .  Over a l l t h e  d ep o s i t h a s  t h e  shape of a r ec l i n i n g M or a 3 
i n  c r oss sec t i on , h owever t h e r e  i s  c o n s i d e r ab l e  u n c er t a i n t y  i n  
t h e  d et a i l s  of f o l d  morp h o l og y .  T h e  d ep os i t i s  e l o n g ate i h t h e  
n o r t h west-sout h e ast d i r e c t i on p a r a l l e l t o  F2 f o l d  ax e s .  r - h a s  
b e e n  t r aced over a 1 300 rn X 200 m area . 

T h e  n orth west h a l f of t h e  d eposi t p l unges ab out 1 0° t oward t h e  
n o r t h west b ut t h e  southeast h a l f i s  sub-hor i z on t a l . Th S2 



f o l i at i on d i p s sh a l l ow l y  toward t h e  south west as at Grum b tt i s  
l oc a l l y  q u i t e  var i ab l e .  

The d e p osi t i s  t r u n c at ed b y  a steep n ormal f aul t at i t s 
north west en d .  Many g ouge z on es were ob served i n  d r i l l  cor but 
the o r i entat i on of the str uctures r espon si b l e  f or them not 
k n o wn . A number o f  f au l ts p a r a l l e l  to Sm are p r e d i c t ed . "h ese 
are '' r e q u i r ed '' to m a k e  t h e  structure and strat i g r a p h y  f i t .  
These 1 o•J ang l e  s t r u c t cuc es alee b est t h ought of as sh eare out 
f o l d  l i mb s ,  t h e y  are n ot gener a l l y  gouge z ones a n d  w i l l  p oFe n o  
m o r e  ser i ous a p r ob l em f or s l o p e  stab i l i t y t h an t h e  s .  f ol i at i on 
i t se l f  a n d  t h e  myr i ad of sma l l g ouge z on es t h a t  p a r a l l e  i t .  
Sever a l  an al o g ous structur es a r e  t h ou g h t  t o  b e  pr esent at G um . 

3 .  LJ.. 2 .  3 Dep os i. t Geo 1 ogy 

The dep osi t i s  q u i t e  shal l ow ,  i n  most p l aces subcrop i n g b e  oeath 
g l ac i a l t i l l .  T h e  t i l l  b l an k et i s  up t o  ab out 30 m t h i c k  i t h e  
n or t h west p ar t  o f  t h e  d e p osi t b u t  t h i n  i n  t h e  south ast . 
Nor t h west of V a n g o r d a  Creek t i l l  cover i s  a l so q u i t e  th i n .  
L o c a l l y  t h e  b as a l  overburden a n d  uppermost b r o k e n  b ed r o c < are 
cemented b y  i ron ox i des i n t o  a t ou g h  b r e c c i a .  

The d e p osi t c o n s i sts of t h e  same sul p h i d e  r o c k  t y p es a t h e  
o t h e r  d e p os i t s b ut t wo types a r e  p ar t i c u l ar l y  p r om i n an t . I ,  t h e  
i nt e r p r eted f ootwal l of t h e  d e p os i t  i s  a sul p h i d e  r i c h  q uar t z i t e 
I LJ.C a n d  4EC ) . Th i s  q uartz i t e grades d ownwards i n t o  s i l i feous 

p h y l l i t e  and u l t i matel y a l t er ed p h y l l i t e .  P a r a l l el to t h i s  
downward d e c rease i n  s i l i c a i s  a d ownward d ec r ease i n  t h e  
abun d a n c e  o f  sul p h i d e s  f r om quartz r i c h  semi -massi ve sul rh i d e  
1 4E C )  a t  t h e  t op t o  wea k l y  p yr i t i c  a l t ered p h y l l i t e a t  t h e  b ase 
1 4 L ) . Most of t h e  sul p h i d e s  i n  the quar t z i t e  a r e  py i t e ,  
however p y r r h ot i t e i s  g ener a l l y  p r esent a n d  l oc a l l y  abun d a , t  or 
domi n an t . Magnet i t e  i s  unusual l y  wel l d eve l oped i n  t h e  
quar tz i t e .  Th e q uar t z i t e c o n t a i ns on l y  m i nor l ead and z i n  but 
i s  r el at i v el y r i c h i n  c op p e r  and unusual l y  h i g h i n  g o l d .  T h e  
q uar t z i t e  i s  s i m i l ar t o  t h e  semi -mass i ve z on e  a l ong t h e  
n or t h east e d g e  o f  Z o n e  3 a t  Faro a n d  one o f  t h e  l ower o r e  p n e l s  
at Grum . From a reserve est i ma t i on p o i n t  o f  v i ew ,  T h e  
s i g n i f i c a n c e  of t h e  b arren p yr i t i c  quar t z i t e i s  t h at i i s  
b eneath and shar p l y  d e l i nated f r om h i g h g r a d e  mass i ve sul p h � d e s .  
For t h i s  r eason i t  i s  i mp or t a n t  t o  r est r i c t  t h e  sel e c t i �n of 
assay comp o s i t e s  d ur i n g g r a d e  i n t er p o l at i on t o  e q u i va ent , 
g eo l og y  ot h e r w i se e x c essi ve averag i n g of g r a d e  i n t o  t h e  d e  osi t 
f oo t w a l l a n d  l ower i n g of t h e  overa l l  d e p os i t  g r a d e  w i l l  o F c ur .  
Previ ous mode l s  o f  Van g or d a  h ave b een sub j ect t o  t h i s  aver �g i n g  
ef f ec t , r esu l t i n g i n  a l ar g e r  t o n n a g e  of l ower g r a d e  t h a n l more 
sel e c t i ve c a l c u l at i ons and creat i n g the i mp r e ss i on o f  o r e  d ee p er 
·th a n  i t  ac tual l y  e : : t e n d s .  I 
T h e  massi ve sul p h i d e s  t h at over l i e  t h e  p yr i t i c  q uart z i t e  are 
common l y  b ar i t i c  and r i ch i n  l e ad and z i n c .  Th e un i � i s  
actual l y  a m i x ture of ab out 50% 4 E  and 50% 4G or e type� b ut 
separate t r eatment of p ur e  t y p es at Van g o r d a  i s  n ot r e a l i st i c  
f rom e i t h er t h e  p o i n t  of v i ew of m i n i n g or t h e  l evel of d�t a i l 
c ar r i ed i n  t h i s  mod e l . Met a l l ur g i c a l  p r e d i c t i ons must t a k e  i n to 



a c c ount t h e  mi x ed n a t ur e  of t h i s  d om i n an t  ore t y p e  c ompa1  ed t o  
t h e  r e l a t i vel y p u r e  samp l es o n  wh i c h test wor k w a s  d o n e .

J
O% of 

the mi n e r a l i z at i on e x c e ed i n g  6% Pb & Zn i s  b ar i t e b � ar i n g 
massi ve sul p h i d e s  1 4EG l . Most p yr i t i c  q ua rt z i t e 1 4C a n d  48C I i s  
sul p h i d e waste on t h e  b a s i s of l ea d  z i n c  c o n t en t .  . j 
Of t h e  other sul p h i d e r o c k  t y p es on l y  4A i s  of a n y  > mp o r · a n c e .  
A s  i s  usual f or t h ese deposi t s  i t  t e n d s  t o  b e  l ow g r a  e a n d  
p e r i p n e r a l  t o  t h e  d e p os i t .  Much o f  t h e  4A i s  a c t u a l l y  p r t  of 
the up p er h or i z on assoc i ated w i t h  t h e  c ar b o n aceous p h y l l i t  

The s h a l l ow d e p t h  o f  b ur i a l  of t h e  d e p os i t may 
met a l l ur g i c a l  d i f f i c u l t i es bec ause of ox i d at i on . E a r l y  
metal l ur g i c a l  wor k seemed t o  show t h i s  h owever l at er wor h d o n e  
by Cyp r us Anvi l on f r esh c o r e  a c h i eved b et t er r e su l t s .  T h e  
l i m i t ed c o r e  observed b y  t h e  w r i ter was n o t  v i s i b l y  ox i d i z  d a n d  
md. cl at i on i s  n ot e�·: t en s i vel y d escr i b ed i n  mos·t d1� i l l  l og s  !b e l ow 
t h e  f i r st f ew meters of b ed r oc k .  Recover i es i n  mc·S s i ve 
sul p h i d es are g e n e r a l l y  good ex cept l oc a l l y  n ear V a n g o r d a  c r eek 
a n d  i n  the south east end of the d e p os i t  C at Faro ox i d i z e d  
massi ve sul p h i des y i el d p oor c o r e  r ec over i es ) . I n  much f t h e  
southeast e n d  of t h e  deposi t i t  i s  n o t  possi b l e  t o  g i ve 
r ec o ver i es b ased on r ec en t  d r i l l i n g  b ut o l d h o l es d i d  n ot c o r e  
w e l l a n d  i t  seems p r udent t o  assume t h a t  t h e  p o r t i on f t h e  
deposi t south east of 1 2 E ,  w h e r e  t i l l  cover i s  t h i n ,  
ox i d i z ed . Th i s  coul d a f f ect as much as 1 , 9 00 1 000 t o n n  s 
b a r i t i c  sul p h i d e  or 37% of t h e  b ar i t i c  sul p h i d e s  i n  t h e  
geol og i c a l  r eserves . 

3 . 4 . 3  D r i l l i nq Den s i ty and I n f or m at i on Base 

I n  the p o r t i on of the d e p os i t  
a r e  53 d i amond d r i l l  h o l es i n  
a r e  ver t i c a l  a n d  a l l are NQ 

f r om 2W to 1 2 E  ( f i g ure 3 . 1 8 1  t h e r e  
a 6 0  m X 30 m p at t er n .  P1 l l  1 o l es 

d i amet er . C o l l ar l oc a t i ons h ave 
b een surveyed , c h ec k ed a n d  a p p ear a c c ur at e .  Assay i n t er v a l  a r e  
1 . 5  t o  2 m  l on g  a n d  a r e  w h e r e  possi. b l e  are conf i r1ed t o  one r o c k  
·typ e .  

I n  t h e  r e ma i n d er of t h e  d e p os i t  t h er e  a r e  8 r ec en t  NQ r HQ 
d r i l l  h o l es b ut the b u l k of t h e  d r i l l i n g 1 45 h o l es )  i s  by r t a r y  
met h o d s .  T h e  p at t e r n  i s  al so 60 m X 3 0  m .  There a p p e a r s  t o  h ave 
b een a samp l i n g p r ob l em w i t h  some of t h e  r o t a r y  h o l es t h a  h as 
resu l t ed i n  unr eason a b l e  assays g These h o l es h ave n ot been used 
i n  t h e  c ur r en t  r eserve c a l c u l a t i on b ut t h ey c a st d oubt o t h e  
r em a i n d er o f  t h e  r ot a r y  h o l es .  F o r  t h i s  r eason , w h e  e a 
F'1·�ospec·t o1'� A i  I,.. �Jays h a l e was a l so avai 1 a b l e  9nc.! good 1 ... ec over . �tJas 
obt a i n e d , t h e  o l der h o l e h as b een used i n  p r ef erence to a r t a r y  
h o l e .  

For most assay i nt er va l s t h e r e  a r e  Cu , Pb , Z n , Ag , A u . , so ub l e  
l i n  h ot HCl l Fe , i n so l ub l e  Fe a n d  BaO assays . O l d  d i amond r i l l  

h o l es g en e r a l l y  on l y  h ave Pb , Z n  a n d  Ag . T h e  n ewer a r e  
t h e  s a m e  a s  t h ose d esc r i b e d  f or Grum . 



3 . 4 . 4  Methods and procedure of reserve c a l c u l at i on 

3 . 4 . 4 . 1 I n t r o d uc t i on 

The V a n g o r d a  d e p os i t  r eserves were g en er at e d  usi n g  a com uter 
b ased 3D b l oc k  model . The PC M I NE sof t ware p a c kage was use 

3 . 4 . 4 . 2  B l oc k  qeol oqv a n d  d r i l l h o l e i n f or m a t i on 

T h e  model was g en e r ated usi n g  g eo l og i c c o n t r o l  p r ovi d ed b f  60m 
s p a c ed cr·oss sect i on s ..  The c r o ss sec t i ons wer·e 1e\·J l y 
i n t e r p r eted f or t h i s  mod el i n  o r d er t o  p r ov i d e  a un ' f orm 
str u c t u r a l  c on c ep t  f or the ent i r e d ep o s i t .  T h e  assump t i on s  used 
i n  cross sect i on construc t i on were : 

1 . ) T h e  d ep os i t  must f i t  t h e  over a l l struc · ur a l  
set t i n g  of t h i s  p ar t  of t h e  V an g o r d a  P l ate u a s  
def i ned b y  sur f a c e  mapp i n g  and d e e p  d r i  l i n g  
n e ar b y . Th i s  work shows t h at t h e  d e p os i t  i s  i n  
t h e  h i n g e  reg i on of a l ar g e  recumbent s c o n d  
p h ase f o l d .  

2 . ) Strat i g l"ap h i c  1: ac i n g s  i mp l i ed b y  Anvi l c 'C l es 
were f o l l owed w h erever possi b l e .  Of p a r t i  u l ar 
i mp or t a n c e  was t h e  b arren p yr i t i c  q uar z i t e 
( u n i t s  4C and 4EC ) wh i ch shows s · r o n g  
i n d i c at i ons of b e i n g  a f ootwal l f ac i es .  

3 .  ) 

4 .  ) 

Symmet r i c  sul p h i d e 
i mp l y  f o l d s .  

i n t ersec t i ons were t a k - n t o  

Th e d om i n an t  d ef ormat i on e p i sode 
second p h ase i mp l y i n g  a d epos i t  
t o  Grum b ut d i f f erent f r om Far o .  

�Jo u l  d bl t h e  
s h a p e  si �l i l ai" 

Assump t i on 1 a n d  2 t o g et h er req u i r e  h i g h l y  attenuated f o l  s i n  
order t o  p r o d u c e  a c onsi stant i n t e r p r e t at i on .  T h e  resu t i n g 
f o l d  s h apes are c o n s i stent w i t h  t h e  d e f o r mat i on st y l e obs . r ved 
i n  n earby out c r o p s  on a sm a l l scal e and wi t h  t h e  i n f er r ed sl apes 
of more c l osel y c o n tr o l l ed f o l d s at Grum . An ex amp l e  o· t h e  
sec t i on s  i s  i n c l ud ed i n  poc ket - i n  t h i s  r ep ort . A l l sec· i on s  
are i n c l ud ed i n  s u p p or t i n g d o c uments at Cur r ag h ' s  Toront and 
W h i t eh or se of f i ces . 

At t h e  densi t y  of d r i l l i n g at V a n g o r d a  i t  i s  n ot r e a l i st c t o  
p r o d u c e  i n ter p r etat i on s  t h at d i f f er w i d e l y i n  d ep o s i t v+l ume 
( c h an g e s  i n  vol ume of �1 0% t o  1 5% may b e  p ossi b l e  due t o  
i n t er p r e t at i on )  thus t h e  c ur r e n t  i n t er p retat i on i s  adeqaut� f or 
l on g  term p l an n i n g  even i f  t h ere i s  d i s agr eement on t h e  
treatment o f  structural d e t a i l .  

The c r o s s  sec t i ons were d i g i t i z ed a n d  b l o c k  assi g n m e n t s  ma le b y  
mach i n e  f r om d i g i t i z ed out l i n e s .  T h e  l og i c  used f or l oc k  
ass i g n ment i s  based o n  t h e  g eo l ogy at t h e  c e nter o f  a b oc k .  
T h e  b l oc k  i s  ass i g n ed one geol o g y  c o d e  a n d  t h e  b l oc i s  
t h ereaf ter c on s i d er ed t o  b e  ent i r e l y t h at r o c k  t y p e .  



B l o c k  si z e  used was 4 � 5 m h i g h ,  4 . 5 m acr oss str i k e and 0 . 0  m 
a l o n g  st r i k e .  Th i s  i s  essent i a l l y  t h e  smal l est b l oc k  si z e  
p r a c t i c a l  t h at a l l ows max i mum reso l ut i on of g eo l og i c  d t a i l .  
The same geol og i c a l  c od es were a p p l i ed t o  3 r ows of b l o  
ei t h er si d e  of a sec t i on so t h a t  t h e  b l o c k s  are essent i a l ! )  60 m 
l on g  b ut each 1 0  m segment i s  tr eated separat e l y f or p ur p o  es of 
i n t e r p o l at i on .  There are 45 l ev e l s i n  the model e x t e n d i n f r om 
1 209 . 5  m t o  1 007 . 0  m e l evat i on ( 1 979 CAMC Datum ) . 

D r i l l  h o l e  d at a  was i mported d i rec t l y  i n t o  t h e  m i n e  mod 
syst em f r om t h e  Hewl ett Pac k ar d  HP3000 b ased d at ab a s  
V a n g o r d a  d r i l l h o l e  i n f or m at i on .  A number o f  ref ormatt i n g  
wer e n eeded � 

� . 4 . 4 . 3 Compos i t e  c a l c u l at i on 

l l i n g  
f or 

steps 

The assays were c omposi ted on the b asi s of g eo l ogy w i ·  h an 
attempt t o  c o n f orm to a 4 to 6 m l en g t h . Th i s  c o mp o s i t e  od i ng 
ensures t h at an i n t er p r eted geol og i c  un i t  w i l l  on l y  b e  as i g n e d  
an assay f r om a l en g t h  of d r i l l  c o r e  t h at w a s  actual l y  used t o  
def i n e t h e  un i t .  I n  some c ases t h ese def i n ed un i t s [ w i l l  
a c t u a l l y  c o n t a i n two or more d i f f er e n t  g eo l og i c al types b uti t h i s  
s i mp l i f i c at i on was n e c essary i n  o r d er t o  p r oduce un i t s t h at 
wou l d b e  reasonab l e  f r om a m i n i ng p o i n t of v i ew w i t h t h e  m " n i mum 
n umber of n e c essar y ore types . I n  g en e r a l  t h ese mi x ed typ s a r e  
r e l ated f or e x a mp l e :  m i x e d  4E a n d  4 G  or mi x ed 4 C  and 4A . The 
mi n i n1um compos i t e  l en g t h  was about 1 m .  I n t e r n a l  wast was 
i n c l ud ed i n  the composi tes at a 0% assay v a l v e .  

Assays w e r e  w e i g h t ed b y  l en g t h  b ut n ot b y  s p ec i f i c  g r . v i t y .  
S i n c e  c ompos i te i n ter v a l s t e n d  t o  b e  rest r i c t e d  t o  one orJ t y p e  
SG wei g h t i n g  w ou l d h ave r e l a t i vel y l i t t l e  ef f ec t . T h e r e  0as n o  
'' c l i p p i n g '' o f  assay v a l ves t o  ar b i trary max i ma p r i oJ- t o  
c om p os i t i n g c a l c u l at·i on s .  

3 . 4 . 4 . 4  I n terpo l a t i on 

on l y  n u g g et ef f ec t  d u e  t o  t h e  r e l at i ve l y  l ar g e  d r i l l  h o l e  
spac i n g u  For t h i s  r eason t h e  an i sotopy d evel oped f or Gr 1 m was 
used at V a n g or d a  w i t h a sl i g h t l y l ar g er sear c h  v o l ume . Sear c h  
vol utne par amet ers wer e :  

090° C i e :  
l i e :  

1 . 4 1 
1 . 4 1 

a l o n g  d e p osi t t r e n d ) 
1 0° n o r t h west p l un g e )  

el on g at i on :  model 
p l un g e :  - 1 0° 
h or i z on t a l  a n i sotop y :  
vert i c a l  a n i sot op y :  
max i mum r an g e �  9 0  m 
mi n i mum # c omp o s i tes 
max i 1num # c om p os i tes 

1 1 . 5  X sect i on spac i n g )  
used f or a b l oc k  : 2  
used f or a b l oc k  : 8  

Comp osi t es were wei g h t e d  b y  t h e  i n verse square of t h e  d i stan c e  
f r om t h e  comp o s i t e  c en t er t o  t h e  b l o c k  c e n t er . 



These i n t e r p o l at i on par ameters a l l owed most of t h e  b l oc k s  · o  b e  
as si g n e d  a v a l u e �  

Two r o c k  t y p es p r oved d i f f i c u l t t o  i n t e r p o l ate , 2EH a n d  2 E .  
Si n c e  t h er e  i s  r e l at i ve l y  l i tt l e  o f  t h i s  mater i a l i t  was 
g en e r a l l y  not p ossi b l e  to f i n d 2 composi t e s  w i t h i n  a s a r c h  
v o l ume . For t h ese r o c k  types t h e  l ower l i m i t was r educed tb o n e  
c omposi t e .  A n y  r em a i n i n g u n i n t e r p o l a t e d  b l oc k s  ! t ot a l  o 9 7 1  
were ass i g n e d  an S G  o f  3 . 0  and g r a d e s  were l ef t  a t  0 . 0% l i e  t h e  
b l oc k s  d o  n ot g et c ounted i n  r eserve s ) . 

S p ec i f i c  g r a v i ty was t r eated as an assay and i n t e r p o l ated i n t o  
b l oc k s  based on measured p u l p S G  of c ompos i t e  i n t erval s .  These 
SG ' s  were d et er m i n ed by a i r p yc n ometer on assay �u l p s 
consequen t l y  d o  n o t  a c c ount f or voi d s p ac e �  For t i g h t  q uar z ose 
ore types t h ese SG ' s  are h i g h by ab out 5% and f or vugg y ,  p o 1 · ous , 
mass i ve o r e  t y p es t h ey a r e  h i g h b y  as much as 1 0% basfd on 
compar i s on of wh o l e r o c k  a n d  p u l p  SG ' s  d on e  on Grum , Faro amd Dy 
o r es . I n  order t o  r ecast t h e  SG d at a  i n  t er m s  of wh o l e r o c k  
val ues t h e  S G  was r ed uc e d  b y  5 %  i n  t h e  f i n a l  model . 

Geo l og i c a l  r eserves were computed b y  wei g h t e d  aver a g e  of l oc k  
val ues between c er t a i n  F'b p l us Z n  g r ad es f or a l l l ev e l s e l ow 
topogr a p h y .  

3 u 4 .  5 F:esu l_:,t s 

Geol og i c al r eserves at a 
summar i z ed i n  Tab l e  3 . 1 6 .  
mi n er a l i z at i on r e g a r d l ess of 
b eer1 no a l l owance made f or 
g e o l og i c a l  r eser ves . 

4% e;tn d  6% F'b + Z n  c u t o f f  g t- a d e  
T h e  r e su l ts quoted ar�e ·F or 

po·ten t i  al p i t  out l i n es:. u Th et-
d i l ut i on 01" m i n i n g J ..... ec ovei .... Y i 

ar-e 
a l l 
h a s  
t h e  

Two h a n d  c a l c u l at i ons h ave b een d o n e  f or t h e  ent i r e Van c or d a  
d e p osi t .  Both ar e b ased on t h e  o l d  d r i l l i n g a n d  assays f oi t h e  
dep osi t .  Tab l e  3 . 1 7  c ompares t h ese r esul ts t o  t h e  p r  sent 
mod e l . J T h e  o l d est one b y  Prospector Ai rways i s  b ased on t h e  t r i an u l ar 
met h o d . The comp a r i son to t h e  p r esent model i s  q u i t e  c � ose . 
T h e  l ar ge var i ance i n  l ead g r a d e  i s  e x p ec t e d  as i t  i s  k n own l t h at 
t h e  o l der l ead assays were l ow p r o b ab l y  bec ause a c o r r e c t i ory f or 
b a r i um was not mad e �  T h e  areal e x t en t  of t h i s  c a l c u l at i d n i s  
not known b ut i t  may e N t e n d  as f ar as 40E . l T h e  Kerr A d d i son r eser ves ar e b a sed on a sec t i onal c a l c u l · t i on 
b y  J .  Paxton u s i n g  sec t i ons b et ween LJ.W and 30E b y  C . L .  Smi ih i n  
1 96 6 .  

These sect i ons s h o w  
t o n n a g e  s h ou l d b e  
assump t i ons out l i n ed 
i n t o  f o l d  p at t e r n s .  

unconn ect ed e n ec h e l on p o d s  of .or e t h u  t h e  
l ower t h an t h e  c ur r e n t  m o d e l  w h e r e  t h e  

ab ove i mp l y  t h e  p o d s  s h oul d b e  conn c t e d  



F'r·evi ous c omputen- mod el s of \lan g o l  ... d i:t h ave on l y  c overe t h e  
n or-·tiwJest end o·F t h e  d e p os i t  ( 2l�- 1 3 E l . For- p ur- p o s  �s o·F 
c om p ar· i son t o  t h ese mod el s a sep arate r eserve c a l c u l at i  n was 
made f or t h e  area c over-ed by t h ese mode l s .  The r·esul · · s  a 1  .... e 
g i ven i n  Tab l e  3 . 1 8  and tc\b l e 3 .  1 9 .  

As expected t h e  cur-r-ent model r-epor-ts h i g h er- g r- a d e s  but sot ewhat 
una:·: p e c t e d l  y the t o n n c\ g e  i s  hi g h et" ot" c omp ar-ct b l  e. Th i s  .ay be 
due t o  the f o l d i n ter-pr-etat i on used s i n c e  z on es t h at mi ht be 
thought of as d i scon n ec t e d  pods ar-e c on n ec t e d  i n t o  c ont i n uous 
h o1 .... i z on s  .. 

3 . 4 . 7  Rel i ab i l i ty of Geo l og i c a l  Reser-ves 

As a c h ec k  on model computat i ons , t h e  ar-eas of g eo l og i c al un i t s 
out p ut dur- i n g  d i g i t i z i n g of un i t  out l i nes was used t o  cfmpute 
t h e  v o l ume o·F  ·the over- a l l d e p os i t . The aver-age SG ' s  o·F ·t e or·e 
types was used t o  c a l c u l at e  t onnes of mi ner al i z at i on .  Th i s  
c a l c u l at i on g ave a t o t a l  d epos i t  t o n n ag e  of 1 8 , 92 1 , 000 ton nes 
compared to 1 8 , 660 , 930 f r- om the b l oc k  model ( or- 1 8 , 732 , 1< 00 i f  
t h e  9 7  u n i n t er- p o l at e d  b l oc k s  ar-e i n c l ud ed ) . No c h ec k  
c a l c u l at i on o f  t h e  gr-ades was d o n e .  

Ther-e was n o t  suf f i c i en t  t i me avai l ab l e  t o  compute r-eser-ve- w i th 
d i f f er- en t  set s of i n t e r p o l at i on p ar amet er s .  Dur- i ng� t est 
i n t e r p o l a t i on , i n c r- ea s i n g  t h e  d e g r ee of an i sotopy ten d �d t o  
i n cr- ease t h e  spr-ead i n  ex t r eme b l oc k  v a l u e s .  T h e  e f f ect , n t h e  
aver-age i s  n o t  k n own b ut pr-esumab l y  ab ove a g i ven c ut o f f  t h e  
ave r a g e  g r a d e  woul d i n c r easeM l On a sma l l g o l d d ep osi t mod e l ed w i t h  PC M i n e  I P .  C ar k e ,  
p er- sonal commun i c a·t i on , 1 98 6 )  c h an g i n g on l y  ·the an i iotopy 
p a r ameters f r om i sot r op i c  to ab out the same ani sotopy used f or 
V a n g or- d a  a n d  Grum i n cr-eased t h e  t o n n a g e  above c utof f b y  ab4ut 5% 
and t h e  aver age g r a d e  above c u t of f by 1 to 2 % �  T h i s may h �ve n o  
r e l evan c e  t o  V a n g o r d a  but i t  does g i ve some i d ea of t h e  1f f ect 
o·f c h a n g i  n �1 on l y  compLrtati a n a l  p a1,..arnet e r s .  

T h e  ab ove c o n s i d e r at i on s  a l on g  w i t h c o n c e r n s  a b o u t  tJ1e adequacy 
of d r i l l  spac i tl g  sugg est ·th a·t i t  I•J oul d n ot b e  w i se to c ojsi d er 
·the Vang ot'" d a  r-eser-ves t o  b e  b e t t e<" t h an ::<::1 0% t o  ::<::20% . Tl i s  i. s 
espec i a l l y  tr·ue i n  ·the sou·theas·t p a r t  o;-= ·the d e p os i t  ��Jh E.'l,... :!:50% 
m i gl1 t  b e  a more r e a l i st i c  est i mate of possi b l e  var i a n c e  to b e  
ex p e c t ed . 

When r ep o r t i n g r eserves as mi l l  f eed i t  w i l l  b e  n e c essary o use 
a h i g h d i l ut i on as at Grum . 

3 .  4 .  8 !-'td cl i  t i  o n a l  l>Jor f·.; _ _f(egui n e d  

T h e  m a j or- shor- t f a l l i n  t h e  wor-k at Vangor- d a  i s  t h e  d r i l l  
d en s i t y .  Wh i l e  t h e  d e n s i t y  may app ear adequate i n  p l an v i  w t h e  
p i c t u r e  i n  sec t i on i s  another mat t er . On some sec t i ons h o l es 
h ave devi ated away f r om one another c r eat i n g  a r e l at i v el y l ar g e  
g a p  b etween t h e  o r e  i n t ersec t i o n s .  Some o f  th ese p r  b l ems 
unf or-tun at el y occur w h e r e  l ar g e  p r op or- t i on s  of t h e  t o n n ac e a r e  



i n f er r e d  t o  ex i st .  

The 200 ' X 1 00 ' d r i l l  p at t e r n  i s  p r o b ab l y  adequate t o  d f i n e 
l ar g e  d eposi t s  on a o l ob a l  b as i s  h owever V a n q o r d a  i s  a tmal l 
h i g h g r a d e  t ar g et . Everyt h i n g  r ests

. 

on t h e  a c c ur acy of t h e  h i g h 
g r a d e  r eserves i n f er r e d  to ex i st .  The current d r i l l  d e n s i · y  i s  
not ad equate t o  r e l i ab l y  p r ed i c t t h e  r e�erves of such a �mal l 
b o d y .  F i l l -i n  sect i on s  and f i l l -i n  h o l es on t h e  c utr ent 
sec t i on s must be put d own at t h e  ear l i est p ossi b l e  t i me b - f or e  
comm i t tment t o  th i s  p r o j ect i s  m a d e .  A s t a g g e r e d  t r i an�u l ar 
p at t e r n  s h oul d b e  d r i l l ed r at h er than the c u r r e n t  r et a n  ul ar 
p at t e1" n . 

The quest i on of r e l i ab i l i t y o f  t h e  r ot ar y  d r i l l ed p a r t  o · t h e  
dep o s i t must b e  answered . Ef f or t  s h oul d b e  made t o  c o r e  t h i s  
p a r t  o f  t h e  d ep os i t usi ng l ar g e  d i ameter c o r e  a n d  heavy ur· e  of 
modern art i f i c i a l mud i n g r ed i ent s .  

Con s i d e r ab l e  met a l l ur g i c a l  wor k on t h e  f i l l - i n  d r i l l  c o r e  s�ou l d 
b e  c ar r i ed out i n  o r d e r  t o  answer t h e  q uest i on of t h e  e x t e  t of 
O}{ i cl a·t i on of Vangot- d a  massi ve sul p h i d e s �  espec i al l y  i n  t h e  
southeast p a r t  of t h e  d ep o s i t .  

Metal l ur g i c a l  wor k shoul d b e  done on t h e  mi x ed m as s i ve su l p 1 i d e 
ore types used i n  t h e  r eserve d e f i n i t i on r at h e r  t h a n  t h e  p u · e  
l og g i n g  o r e  t yp e s  t h a t  p r evi ous wor k h as b een k eyed t o .  



CURRAGH RESOURCES 

VANGORDA DEPOSI T  - GEOLOGI CAL RESERVES - 86-07 MODEL 
i n-situ reserves - no ad justments 
ent i r e  deposi t ,  i r r espective of p i t  outl i nes , 

****************************************************************************** 

p l us 6 i. 

rod type i. of t onnes densi ty Pb Zn Pb + Zn 
ore type l x l OOOi ltn/bcml  m m m 

4A 7. 1 382 . 33 2 . 8 1  3 . 1 7  4 . 66 7 . 83 
4C 2 0 . 0  1 . 42 3. 50 6 . 40 1 .  01  7 . 41 

4EC 3 0 . 4  2 1 . 41 3 . 65 2 . 97 3. 79 6 . 75 
4E 4 0. 1 4 . 1 6  3. 43 2 . 57 4 . 1 2  6 . 69 

4EG 5 90 . 8  4 , 9 1 7 . 88 3. 96 4 . 5 1  5. 83 1 0 . 34 
4EH 6 1 . 7  90 . 23 3. 65 6 . 82 5 . 05 1 1 . 87 

TOTAL 1 00 . 0  5 , 4 1 7 . 43 3. 88 4 . 45 5. 72 1 0 . 1 7  

**************************************************************************** 

4 i. to 6 i. 

rock type i. of t onnes density Pb  Zn Pb + Zn 
ore type ! x 1 000) I tn /bcml (i.) m !Xi 

4A 58. 6 1 , 1 94 . 40 2 . 83 1 . 86 3. 02 4 . 88 

4C 2 9 . 5  194. 1 2  3 n 
· � · 2 . 34 2 . 08 4. 42 

4EC 3 14 . 1 286 . 99 3. 68 2 . 28 2 . 40 4 . 68 
4E 4 1 0 . 2  207 . 58 3. 76 1 . 90 2 . 87 4. 77 

4EG 5 6 . 7  1 37 . 28 3. 75 2 . 47 2 . 76 5 . 23 
4EH 6 0 . 9 1 9 . 13  3. 78 2 . 43 2 . 95 5 . 38 

TOTAL 100. 0 2 , 039. 51 3 . 1 6  2 . 0 1  2 . 8 1  4 . 83 

JULY 10 , 1 986 

Ag 
i g / t l  

39. 74 
57 . 5 1  
46. 65 
46 . 50 
64. 03 
83. 15  

62 . 55 

Ag 
l g / t l  

26. 48 
25. 82 
33. 1 8  
37. 94 
36. 96 
34. 3 1  

29. 30 

******************************************************************************* 

minus 4 i. 

r ock type 7. of tonnes density Pb Zn Pb + Zn Ag 
ore type ! x 1 000l ltn/bcmi IY.) m !7.i (g/ti  

4A 36 . 2  3 , 721 . 08 2 . 92 0 . 9 0  1 .  44 2 . 34 1 2 . 48 

4C 2 42. 8 4 , 393 . 2 1  3. 27 0 . 79 1 . 00 1 .  79 1 4 . 50 

4EC 3 1 7 . 9  1 , 842. 5 1  3. 67 1 . 33 1 .  34 2 . 67 2 1 . 57 
4E 4 2 . 9  299 . 1 7  3 . 65 1 . 50 1 .  40 2 . 90 1 7  •. 48 

4EG 5 0. 1 5 . 88 ,. ��7 
,., • .t..J 0 . 67 0. 86 1 .  53 1 1 . 66 

4EH 6 0 . 1 9 . 09 2 . 99 0 . 39 0 . 49 0 . 88 5 . 95 

TOTAL 1 00. 0 1 0 , 270. 94 3 . 23 0 . 95 1 �.7 , ,I.,) 2 . 1 8  15. 1 2  

Au 
! g / t )  

0 . 68 
1 . 77 
o . 8o 
0 . 63 
0 . 75 
0 . 54 

0 . 74 

Au 
! g i t l  

0 . 46 
0 . 79 
0 . 85 
0 . 1 4  
0 . 7 6  
0 . 4 1  

.:. 

0 . 53 

Au 
! g / t l  

0 . 33 
0 . 65 
0 . 94 
0 . 28 
0 . 65 
0 . 08 

0 . 57 



ffffffffffffffffl*ttffffffffffffffffffffffflfiftffffffffffttfffffffffffff+ffffff 
TOTAL OEPOS!T {all grades) 

rock type X of tonnes density Pb Zn Pb + Zn Ag 
ore type {x!OOO) !tn/bcm) {'l.)  m m (g/t) 

4A 29.9 5,297.81 2 .89 1 .28 2.03 3.31 17.60 
4C 2 25. 9  4,588.75 3 . 27 0.86 I.  04 l.  90 15.00 

4EC 3 12.1  2 , 150.90 3 . 67 1 .47 I .  51 2.98 23.37 
4E 4 2.9 510.92 3.69 1 . 67 2.02 3.69 26.03 

4EB 5 28.5 5,061.05 3 . 96 4.45 5 . 74 10 . 19 63.24 
4EH 6 0 . 7  118 .46 3 . 62 5.62 4 .36 9.98 69.33 

TOTAL 100.0 17,727.88 3.42 2.14  2.78 4.92 3 1 . 24 

fffffttffffff+fff£fi+ltff+if+ftffffff+iifff+fftftlfffftftifffftffffftffffffftft 
plus 4 X 

rock type 1. of tonnes density Pb Zn Pb + Zn Ag 
ore type !xlOOOl !tn/bcml m m m {g/t) 

4A 2 1 . 1  1 ,576.72 2 . 83 2. 18 3. 42 5.60 29.69 
4C 2 2 . 6  195.54 3 . 27 2.37 2. 07 4.44 26. 05 

4EC 3 4 . 1  308.40 3 . 68 2.32 2.50 4.82 34. 1 1  
4E 4 2.8 211 .75 3.75 l. 91 2 .90 4.81 38. 1 1  

4EB 5 67.8 5,055.17 3.96 4.45 5 .74 10.20 63. 30 
4EH 6 1 . 5  109.36 3.67 6.05 4.68 10.74 74.60 

TOTAL 100 . 0  7,456.94 3 . 68 3.78 4 . 92 8.71 53.46 

fffttttffffttftffffff+tffttffffftfttf+ttfffffttffffffttffflflftflftftffffttf!t!! 
OTHER BEOLOBICAL RESERVE ESTIMATES FOR THE ENTIRE DEPOSIT -r:, ' k  :S · If>  7 

PROSPECTOR AIRWAYS I CHISHOLM et al . !extent unknown - may be 4W to 40El 

tonnes density Pb Zn Pb+Zn Ag 
!xiOOOl !tn/bcml {1.) {7.) m {g/tl 

high grade (+47.?) 8 , 528 4.0 ? 3 . 1 6  4 .96 8 . 12 60.33 

Au 
{g/t) 

0.38 
0.66 
0.93 
0.23 
0.75 
0.48 

0.62 

Au 
(g/t) 

0.51 
0.80 
0.84 
0 . 15 
0.75 
0.52 

0.69 

Au 
{g/tl 

0.69 
low grade 1 1 1 431 ------------------------not determined-----------------

total deposit 19,959 

KERR-ADDISON I PAXTON !recalculated to 3W to 29El 

high grade !+47.?) 
low grade 
total deposit 

6,942 4.0 ? -------nd--------- 8.67 --------nd--------
91 139 3.5 ? ---------------not determined-----------------

16,081 

THIS CALCULATIOil !3W to 29El 

high grade ( +47.) 
I 011 grade ( -4Xl 
total deposit 

7,457 
10 ,271 
17,728 

3 . 68 
3 . 23 
3.42 

3.78 

0 . 95 
2 . 1 4  

4.92 

1 . 23 
2.78 

B. 71 53.46 
2.18  15. 12 
4.92 31.24 

0.69 

0 . 57 
0.62 

total metal 7. variance 
!tonnes) /old 

692,474 -6.2 

601 , 871 7 . 9  

649,224 



7l, ,�.._ :s_ f 'if 
�··�··�··�ffff�fftftftffffftffftffffffftfff��tfffffffftfffiftfffffffff! 
OTHER BEOLOBICAL RESERVE ESTIMATES FOR THE NORTHWEST PART OF THE DEPOSIT 

79-09 MODEL ( i . e .  the Vangorda Plateau AFE model! 

tonnes density Pb Zn Pb+Zn Ag Au total metal r. variance 
!x!OOOI (tn/bcml m m m (g/tl (g/tl !tonnesl /old 

high grade (+47.1 6 , 751 4.20 3 . 5  4 . 6  B . !  50.7 546,831 - 1 ! . 4  
low grade !-47.) 
total deposit 

B0-10 MODEL ( i .e.  the VI model! 

high grade (+47.) 5,209 3 . 83 3.3 5.2 8 . 5  54.5 0.65 441 , 608 9.8 
low grade !-41.1 4 , 165 
total deposit 9,375 3.70 

KERR ADDISON I PAXTON (recalculated to 3W to 13El 

high grade 4, 906 4 . 00 8. 6 420,796 15.2 
low grade 5,831 
total deposit 10,738 

THIS CALCULATION (3W TO 13El 

high grade (+4Y.l 5,471 3 . 59 3 .9  5.0 8 .9  55.6 0.72 484,718 
low grade !-47.) 5 , 695 
total deposit 1 1 , 166 3 . 39 2.4 3 . 1  " " 

" ' "  36.7 0.74 



VANGORDA MODEL COMPAR I SON FOR NORTHWEST PART OF DEPOS I T  1 3W TO 1 3E I  

*******************'**'**'*****'*'***********'*********************** *'*'**'****'** * 
86-07 T O  79- 1 2  I'IODEL 

The 79- 1 2  model was a c omputer b ased 3d b l oc k  model b ased on 
g e o l og i c  cross sect i on s .  19m X 1 9m X 6m b l oc k s .  
An i n o r d i n at e l y h i g h  S . G .  of 4 . 2  was used f or a l l sul p h i d e s .  

5 . 0  % CUTOFF 

TO�INES 
S . G .  
F'b I % 1  
Z n  1 % 1  
A g  l g /t l  
metal 
VOLUME b e rn  

4 . 5  % CUTOFF 

TONNES 
S . G .  
P b  ex. 1 
Z n  1 % 1  
A g  l g /t I 
met a l  
VOLUI'IE b e rn  

4 . 0 % CUTOFF 

TONNES 
S .. G .  
Pb 1 % 1 
Z n  1 % 1  
A g  l g / t l  
met a l  
VOLUI"IE b e rn  

3 . 5 % CUTOFF 

TON�IES 
S . G .  
F'b ( % )  
Z n  1 % 1  
A g  l g / t l  
meta l  
VOLUI•IE b e rn  

79- 1 2  I�ODEL 

6 1 34 

4 . 8  
52 .. 8 

5 2 1 . 4  
1 460 . 5  

6437 
4 .. 2 
3 .. 6 
4· . 7 

5 1 . 7  
53LJ . ..  3 

1 532 . 6 

675 1 
Ll· .. 2 
3 . 5 
4 . 6 

50 .. 7 
54·6 .  8 

1 607 . 4 

7090 
4 .. 2 
3 .. 4 
4 .. 5 

49 . 6  
560 . 1 

1 688 . 1 

VARI ANCE 
86-07 I"IODEL I NEW-OLD I 

47 1 0  -23 .. 2 
3 . 7  - 1 1 . 9  
4 . 3  1 6 . 7  
5 .. 5 1 4 . 8 

6 1 . 5  1 6 . 5 
462 . 8  - 1 1 . 2  

1 27 3  .. 3 - 1 2  .. 8 

5067 -2 1 . 3  
3 . 6 - 1 3 . 3  
4 ry " - 1 5 .  il· 
5 .. 3 1 3 . 0  

59 .. 3 1 4 . 7 
479 . 7 - 1 0 . 2  

1 392 . 4  -9 . 1 

547 1 - 1 9 . 0 
3 .. 6 - 1 4· . 6 
il· . 0 1 3 . 9 
5 .. 1 1 0 . 8 

57 .. 0 1 2 . 4 
496 . 9  - 9 . 1 

1 524 . 6  -5 .. 1 

5994 - 1 5  .. 5 
3 . 5 - 1 5 . 7  
3 . 8  1 1 . 3  
4 . 8  7 . 4 

5.t:l- .  3 9 . 4  
5 1 6 . 4 -7 . 8  

1 693 .. 5 0 . 3  

OLD 



"*"***********************************"****•*•***"********"*********** *****"**"***** 
86-07 TO 8 1 - 1 0  MODEL 

The 8 1 -07 model was a c omputer b ased 3D b l oc k  model based on mo e 
d et a i l ed g eo l og i c i n t er p r etat i on r esul t i n g  i n  g eo l o g i c  b e n c h  p l  n s  r at h er 
t h an j ust sect i on s .  B l oc k s i z e  was 12m X 1 2m X 6m . Measured S . G .  was used . 

4 . 0 % CUTOFF 

TOI\II\IES 
S . G .  
F'b ( % )  
Z n  ( % )  
Ag ( g / t )  
Au ( g / t )  
�IETJC1L ( ·t o n n e s )  
VOLUI"IE ( b e rn )  

8 1 - 1 0  I�ODEL 

5209 . 5  
3 . 77 
3 .. 3 1  
4 .  34· 
4 7 . 8 
0 . 74 

398 .. 5 
1 3 8 1 . 5  

86-07 MODEL 

5470 . 9  
3 .. 59 
3 . 88 
4 . 98 
55 .. 6 
0 . 72 

484· . 5 
:l 524 . 6  

VAR I ?11\1CE 
( I\IEW-OLD ) / OLD 

5 .. 0 
-4 . 8  
1 7 . 1 
1 4 . 8 
1 6  .. 3 
-2 . 7  
2 1  .. 6 
1 0 . 4 

I\IOT E :  i n  b o t h  of t h ese c om p ar i so n s  t h e r e  i s  some d ou b t  as t o  t h  l i m i t  
of t h e  vol ume mod e l ed t o  t h e  I\IW . The 86-07 model i s  d ef i n i te l y  � uoted 
f or 3W to 1 3E ,  the o l d er model s may on l y  c over 2W to 1 3E or pos�i b l y  
2W t o  1 2 E .  I n  t h e  f ormer c ase t h e  86-07 t o n n ag e  wou l d b e  about 35 , 000 

tonnes too h i gh , i n  the l at t er t h ey w ou l d be about 1 60 , 000 t on n  s t o o  h i g h .  
I n  t h e  l at t e r  case t h e  d e p o s i t  vol ume and t on n ag e  wou l d b e  w i t h i n  1 % .  


