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c. · The Anvil Range Pb-Zn- 1strict is located in the central Yukon Territory 
�,ear the town of Faro.· The district contains one of the world's largest 
reserves of lead and zinc in several deposits (figure.]) including the ..;eceAtly 
re e�eA� Faro mine. This ore can support mining activities in the Anvil 
District for nany years following the exhaustion of the Faro deposit. Most of 
these deposits are within economical haulage distance to the Faro concentrator. 

Regional Geology 
( 

The Anvil District is part of the �lwyn Basin (figure f), a large area of­
central Yukon where deep water � accur.ulated along the ancient North 
Anerican continental margin during the Paleozoic. The shales of the Selwyn 
Basin host most of Canada•s large stratiform lead-zinc deposits, making it a 
metaltogenic province of world-wide significance. . T e Anvil District differs from the remainder of the Selwyn Basin because 
the rocks and ore deposits are netanorphosed and significantly recrystallized. 
This has resulted in coarser grain size with ifl1)roved metallurgical response. 
This geologic factor, along w ith the size of the Faro deposit and its location, 
have combined to determine that Faro is as yet the only producer of the Selwyn 
Basin. 

District Stratigraphy 

The stratigraphic sequence of Anvil District ranges in age fror.1 latest 
Precanbrian to Permian. Two major divisions or assemblages of strata are 
present. They are separated by a poorly exposed interval of black shale of 
uncertain affinity which contains late middle Devonian limestone lenses 
(Ternpleman-Kluit, 1972). '-. 

The lower division ranges in age fron late Precanbrian to perhaps Early' ..._ 
Silurian. It is approxi��t��:)S km thick and divisible into three major: "'l 
mappable units (fig. 4))":" .. T"ror¥fhe base these are non-calcareous metapelite of 1 ,.� 
Mt. Mye formation, calcareous metapelite of Vangorda formation and basalt and '(.. 
black phyllite of Menzie Cr�ek forrnatio�. Establ� shed formal stratigraphic_.)\_ nomenclature does not apply d1rectly to th1s area or 1nterval but the rocks are: 
very similar to those of Kechika Group (Gordey, 1981) south of the district in/ 'i:-
Pelly M ountains. All formational names applied to the lower division are \ , 
i nforma 1 • {I'-+ -1 .>'•"'- · ;-...... , ;.,.,..,..,, .t::j �) l � The upper divisionAincludes rocks ranging in age fror.1 Devonian to f.�� an. ' 1 
In co�rJ_st to the lows_�<li vision , the UeP�r division i s  characteri�e�ly- 'i. 
cher� and c.&f"l'iettew&ly coar£e�y clastic:·,rata of the Earn {Gordey et al.,; 
1983) and Anvil Range (Tempelman-Kluit, 1972) groups are present. All or partjt 
of the upper division may be allochthonous with respect to the lower . 

The lead zinc deposits occu r within a restri cted portion of the lower 
division. The upper di vi sion i s  host to stratiform ba rite  deposits a nd to a 
nur.�ber of interesting geol ogic p robl ems beyond the s cope of this summary .  

The Mt. Mye formation varies fron non-cal careous ,  bi otite-muscovi te  
schist t o  non-calcareous, weakly carbonaceous ,  light to  medium gray r.IUScovi te­
chl orite phyllites with 1 esser ,  1 nterl ayed, bl ack graphitic phyl l ite,  rna rbl e ,  
calc-silicate phyllite or s chist , 1:1etabasi te and psa•i ti c s chi st.  The u nit is 
at least 2 kilometers t h i ck but i ts base i s  not exposed i n  the dist rict .  The 
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SLATE ANI> QUAIHZIH 

Menzie Creek 
formation 
PILLOWED AND MASSIVE 
FLOWS, VOLCANIC BRECCIA 

TUF�INTERLAYERED 

BLACK SLATE 

1000 mt 

Vangorda 
formation 
CALCAREOUS PHYLLITE 
AND CALC-SILICATE, 
METABASITE, CARBONACEOUS 
PHYLLITE, CHLORITIC P HYLLITE 
MINOR MARBLE 

APPROX. 1000 m 

Mount Mye 
formation 
NON-CALCAREOUS PHYLLITE 
AND SCHIST, MARBLE AND 
CALC-SILICATE LENSES, 
CARBONACEOUS SCHIST, MINOR I 
PSAIUIITIC SCHIST AND 
METABASITE 

am CARBONACEOUS 
� SCHIST/PHYLLITE 

� PSAMMITIC 
LliiiJ SCHIST/SANDSTONE 

2000m + 

4 

Early Ord. 
Graptolites 

Road River 
Group 

Rabbitkettle 
Formation 

Kechka 
Group 

IGp & Gp (Gordey '78) 
8a (BkJsson '88) 

U. Grit UnH? 



- ; 

_f 
t I 

I - ' 

\ !-

! �t 
: I 

t 

-u I 

- 1 1 �:.J 
I 

I I 

J 

FARO BLOC 

VANGORDA PLATEA 

CURRAGH RESOURCES 
GEOLOGY OF THE ANVIL RANGE 

LEAD-ZINC-SILVER DISTRICT 

MOOSE LAKE AREA 

LEGEND: 
C RET ACEOUS 

ANVIL BAT HOLIT H : orcmito ,oranodiorlto �---.... .... 
P ALEOZOIC onct MESOZOI C 1::;;: :� YUKON T AN N AN A  TERRANE ond ro lotod units 

CAMBRIAN to PERM IAN li�Jf�:���5�;�] VANGOROA FORMATION o,;d rounoor forlft�tions 
-unclifferentioted sedifnentOfJ ond volcontc: rocks 

E ARLY C AMBRIAN 

( I MT. M YE FORM ATION: oon-cotcoreous pflrllito ond sctnt 

� SULPHIDE DEPOSIT 

5 

0 
E! 

5 

10 

10 
MILES 

KILOMETRES 

Figure 1.. 



' 
j .  

' I. 
- ; 

i 

-u 
l l - J 
[l j 

• �;ry 
reddish brown weathering color of the unit is character� and helps 
distinguish it from non-calcareous portions of the Vangorda formation. 

The upper portion of the formation is very similar to the buff weathering ! 
rrudstone and blue-grey mudstone units described by Gordey (1978) . to the east t 
near Howards Pass and to unit SA of Blusson {1966) near Cantun� Correlation" 
with these units would imply the top of the formation is lower Cambrian o r  • 
possibly middle Cambriarf: .. �'Parts of the Mt. Mye a+s-e reser.1bl e rocks underlying 
those presumed correlative units �sally� �mf'lyiflg tA& M�. Mye p; obabl,. ""!. 
�e1�:�Eies rocl5 as old as llaef'Y"ia ... .... � ,_., �:/./cia- t'�-1..- w- .. �..... � 

The Vangorda formation is characterized by light to mediul!l-gray, f 
calcareous, phyllitic rocks made up of very thin (0.1-2 ern) interlayers of a) f.. .. 
l':'ledium grey, non-.calcareous, weakly carbonaceous, r.k.lscovite-chlorite pel itP. and " 
b) light grey, generally calcareous q uartz + calcite + dolomite silt-"! 
stone. Major interbanded units include metabasite and meta-tuffs, graphitic j' 
p hyllite, and phyll itic 1 imestone. Because of the very thin bandi nf/ the 
Vangorda formation characteristically has a well developed lithon structure. 
The light grey to tan colored drusy weathering of the formation is also 
characteristic both within the district and elsewhere. 

Most metabasite bodies are medium-grained and equigranular, thus they may ... 
have been sills; however, locally amygdaloidal margins and a comoon association S, 
with thin bedded, tuffaceous rocks suggests at least s0r.1e were flows. Whole 
rock compositional data sh ows that the �tabasites are all of basaltic· � 
composition. The bodies range from 1 to 100 neters in thickness and are up to� 
several kilo.eters in length. 

The Vangorda formation varies between 0.5 a nd 2 kilor.1eters in apparent) 
thickness with basic igneous rocks cor.tprising approximately 15� of the section. i 
The format.ion b

.
ec omes more

. 
c1lc a reous up s ection, pa ralleling an increase in ... 

netabasalt1c un1ts. A maJor\ c a rbonac e ous membe r occurs at the base of the·� 
formation. I ....J..4 J.u .P..,r �""? 1 

The Vangorda formation is lithologically similar to, though nore , 
argillaceous than the Rabbitk.ettle Formation seen to the east (Gordey, 1978, '; ' 
Gabrielse et al. , 1973}. Based on this c orrelation the Vangorda formation may � · 

range in age from middle or upper Cambrian through lower Ordovichn. 
The Menzie Creek formation is a unit of basaltic metavolcanic rocks� � 

consisting of pillowed and massive flows with comparable amounts of massive, \' 
coarse, monolithic breccias and 1 esser, thin-bedded, tuff and/or volcanic 
sandstone and siltstone. -, ·!. 

<whole rock major element and trace elenent data (Jennings et al., 1980) �..;: 
ir:1ply that the flows of the Menzie Creek volcanic unit are dominantly alkali� 
b asalt erupted in a witMn-plate setting similar to metabasites of Vangorda � 
f ormation. Carbonaceous phyllite and brown siltstone interbeds northeast of � 
the Anvil batholith contain g raptolites of middle Ordovician or 1 er · � 
a ge (Tempellliln-Kluit, 1972) suggesting correlatio w1th t e widespread Road � 
River Formation black shale and chert to the northeast. The Menzie Creek�' 
formation varies from zero to about 1.5 kilometers in thickness in and near the : 
district. It has been traced for 100 kilo�ters along strike and 30 kilometers 
across strite, showing that it is one of the largest of several basaltic units 
of  its age ill Yukon. 

R elati on of Stratigraphy to ore deposits c--/i ... t.l � 
The ore depos i ts of Anvi l D i stri ct a re strati form and 5tratabound t o  an  

a pp roxi matelJ 150 m thi ck i nterval  straddl i ng the  contact of  the Mount Mye a nd 
Vangorda foraations. The depos i ts cons i st of one to fi ve s heets of su l ph i de 
ai n eral i zation stacked one above the other witti i n thi s i nterval . They a ppear 
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to be related to facies changes involving the basal carbonaceous �ember of the 
Vangorda formation. 

Deformation, Meta�rphism and Plutonis� 

The structural and �etamorphi c hi story of the An vi 1 Range is camp lex and of 
considerable significance to the forr.t and nature of the ore deposits. During 
mid-Mesozoic, the district suffered two periods of intense fold deformation and 
concurrent metamorphism during which the gross structure of the mineral 
deposits was determined. 

The first deformation (D1) produced a regional metamorphic foliation 
.........--� axial planar to tight to isoclinal rnesoscopic folds (F 1 ) in bedding (s�)� Mesoscopic early folds are rarely preserved in the district. North-

easterly inclined to upright, northeasterly verging megascopic folds with 
shall ow northwesterly or southwesterly plunging axes appear to have formed at 
that time. 

During the second event (D2 ) ,  s1 was strongly crenulated and ubiquitous 
close to tight mesoscopic folds in s1 were produced. The largest megascopic 
fo�ds known to have been forme� during 

_
o2 are _those . at the Grum Deposit 

(F1g. 5, 10) and comparable folds 1n the Sw1m Oeposlt (d1g. 12 ).  Parallel to 
the axial planes of these D2 folds is -a crenulatio� cleavage (S2) which 
imparts a well developed 1 ithon structure to most rocks of t� <fi strict, 
e s pecially the strongly banded phyllites of the Vangorda forr.�ation. F2 axial 
planes and s2 dip shallowly , with axes subparallel F1 axes. Three later, 
less intense periods of folding and associated faulting followed. 

The later events (D3 through o5) generally produced open folds and weak 
crenulations in s2 related to broad, regional structures. An important 
exception to this general rule is found in the vicinity of the Faro deposit 
where the fourth event (D4) is quite intense, with tight mesoscopic folds 
de vel oped in nearly pervas1 ve s2 with appreciable mica growth along s4 (see 
Figs. 7 and 8 for examples of fourth phase affecting outline of the Faro 
deposit). 

During the later stages of this deformation history a large granitic body 
(Anvil Batholith) was intruded into the metamorphic sequence. 

Anvil Batholith ranges in cof1)osit ion from g ranodiorite to quartz monzonite 
and textures include equi granular massive, megacrystic massive and various 
strongly to weakly foliated variants. Several K-Ar ages on the granitic rocks 
yielded ages of 85-100 �a (Tempelrnan-Kluit, 1972 ). Intrusion of the Anvil 
Batholith further deformed the r.tetanorphic sequence so that the overall 
structure of the district h an elongate dome cored by the Batholith (Figure 
4 ) .  In the later stages of -8athoH'h ef1)1acement large extensional fault 
displacement occured along the margins of the Batholith. These faults 
d eterr.tine the present day limits of several of the deposits. 

Metamorphism was concurrent with deformation and was most intense during 
the early deformations, especially o2• Metamorphic facies range fron middle 
a�hibolite facies to 16wer greensch1st facies in a low pressure Buchan type 
facies series. 

Metamorphic isograds are roughly concentric about the Anvi 1 Batholith. 
Faro, close to the Batholith is strongly metaoorphosed, while deposits such as 
Vangorda are only weakly me tamorphosed. This difference in metaoorphism is 
reflected in decreased grain size and increased degree of mineral intergrowth 
in the less metamorphosed deposits. This h�s a significant impact on 
metallurgical response of Anvil district ores. 

7 



' .  �( 

F1 L 

.J 

Ore Depos i ts 

Gene ral Descrip tion 

The l ead , z i nc, s i l ve r  d epos i t s  of An vi l R a n ge a re of the sediment hosted, 
st ratifo rm , massi ve py ri t i c  su l phi de type (Gu staf s on and W i l l i am s, 1981; L a rge, 
1980) or  sedex type (Car ne a nd Cathro , 1982).  They occu r as a s i ngl e th i ck 
s u l phi de lens with l i tt l e or no  in terb anded oetasedi mentary rocks ( e. g .  F aro )  
o r  a s  r.�u ltil ayered d epos i t s w i th  seve ra l t h i nner 1 enses s tacked approximately 
on e  above the othe r w i t h  substant i a l metasedi menta ry or meta vol cani c 
interl ayers { e . g.  G rur.1 and Dy ) .  _ 

An i ndi vi dual r:� i n e ra l i z ed l ay e r  wa s depos i ted p a ral l el t o  the beddin g of 
t he host sedi men ts .  I t  cons i sted of an uppe r , of ten centrally· pos i t i oned , 
r.laSS i ve base metal -bea r in g  s u l p h i de f ac i e s  and a l owe r  and peri pheral, 
d i s semi nated , qu·artz ose su l ph i de faci e s .  

These su lphid e s heet s o r  horiz on s  h a ve s in ce been  d ef orr:�e d  i nto co�lex 
fold st ructur es .  The depos i t s  a re thus elongate parallel to the fold axes and 
a ssoci ated· 1 ineations i n  t he host netasedioents. The Faro deposit, which 
a ppea rs  t o  be an except i on to  this generalization, actually shows g reat 
i n ternal c� l exi ty in t he geor:�et ry of h i gh grade and waste layers. 

P resent day depos i t l en gt_ hs  are  gen e ra l ly two to three t i mes wi dth s ; 
u nf ol ded, t he depos i t s  h a ve a n  ar.�eb oi d shape with d i ame ter  up to 4000 m .  
In di vi dua l su l phide hor izon s commo n l y  a re 10  to 4 0  r:1 in t hick ness .  The upper 
a nd lower contac ts of s u l p h i de hor izo n s  a re i n va ri a bly s ha rp whi l e  l at eral 
extens i ons grade i nto t h e  en cl os in g  host rock s .  

Al l depos i ts a re c onp os ed of a sn a l l  n unb e r  of d iff e rent o re types.  As 
not ed abo ve the or e ty pes  ar e bro adly di vi sab l e i nto  mas s i ve su l phi des an d 
qu artzose di sser.� i nated s u l p hides.  T her e are pyr it i c, bar i t i c, pyr rhot i t i c  a nd 
carbo nat e bear ing var i an t s  of r:�ass i  ve  o re type s  and c a rbon aceous  an d non­
c arbo naceous va ria nt s of t he quartz os e  ore types. 

T he sir:�p l e arr angement  of the o re types in t he ore hor iz on s  i s  import ant 
s i nce l ead-z i nc grade and r:�eta l l u rgi ca l  p e rf orman ce vari e s  by ore type. The 
b a ri t i c  mass i ve su l ph i de s  a re a l ways  h i gh grade, easily grindable an d y i el d  
g ood grade concentr ates  w i t h  g ood recove r i e s .  On t he other hand the 1 ower  and 
d i sta l  graphi t ic  qua rtz i te s  a re common ly  low grade, hard and produce lower 
g rade concentrate s with 1 ow recoveries. Other ore types exhibit i nterr:�edi  ate 
characteristh;c iAd perfo rmance.r 9._,.J,.__ I(,.J ;.e.co>J(At· 

A 1 1  deposits shCM a variably de vel oped, w h i te mi ca-d omi nant , a l terati on 
ove rp ri nt i n  the wall rocks. 

There are presently  f i ve known l ead-z i nc b e a ri ng  m in e ra l  deposits along a 
� 1 -9PeiRiAant" curvilinea r  trend on the south flank of Anvil Arch { Fig. 4 ) .  From ' � northwest to southeast they include Faro. Grum, Vangorda, Dy and Swim. 
� \\: Additionally two base metal deficient sulphide occurrences, the SB and Sea, are 

� _ 
a�-known� showing i s  best c on s i dered a faulted part of Gru� whi l e " �e Champ is the subcrop of one of the upper horizons of G rum. �nvil deposits are distributed through a 150 a stratigraphic interval 
straddling the boondary of the Mt. Mye and Vangorda forrnati ons in association � t9' {with a regionally de vel oped, but laterally discontinuous "graphiti c• /,.� 

1 (carbonaceous ) .Phyl Hte unit. 'individual so1ph1 de 1 enses are, or appeal to 
l �a. tbe- lateral fa&ies equiyal ent ef gt aph1tlc ph)l Hte. Some 1 enses of SGr.le 
l deposits {such as the upper horizons of Grur.1) are basal to  the carbonaceous \ e_hyJljte as well as being their partial lateral equivalents. In other 1 cases. later 1 eqw1va1ence of graphitic phyllite and ore lenses has not been 

estab 1 i shed • 

.J. · I � · " J.. 1k-/.. !,L...._ ..jl.w...��o-.. J wt-1 ''e ..... h""'"e..."..I/1 
::•Itt._ l.A7u.J# ... : N,Nt.. lfw- .. ���---ri.,71V / ' ' 
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Whi l e  the bu l k  of b a sa l t i c  meta - i gn eou s rock s occu r up-secti on of the Anvi l : 
depos i t s, the f i rst s i gn i f i cant pu l s e  of basa l t i c  activ i ty i s  rou gh ly/ 
co i nci dent w i t

.
h t he s u l p h i de hor i zons  {f i g. 3} s uggest ing  �t l east a te�l/ 

rel at i onsh i p between ore for mat io n  and b a s a l t i c  �gmat i sm. �here 
i s  genera l ly poo r  s patia 1 assoc i  at i on o f  su l p h i de depo s i ts and metaba sal  t i c  
ro ck s .  The- Oy aRd, to a lesser extent ,  -the GNIII deposits aPe exeept;ons to-. 
ttus ger�eral iut;orr. I n  t h i s s ense, t he Anvi l depos i t s  a re domi nantly pel i t i c  
se d i ment ho sted. 

Deta i l ed ma ppi n g  and dr i l l i ng suggest  t he l i nea rly di st ribu ted depo s i ts l i e 
clo s e  to a northeaster l y " p i nch out" or •ze ro edge•  of the associ ated graph i t i c  
phyl l i te ( the  basal  member o f  Vango rda  forma ti on} .  To date, n o  s ul ph i de  
d e p os i t  1 i tho f  ac i e s  ha ve been encount e re d  i n  a oo de rate number of  dr i  11 ho 1 es 
th rou gh the o re-bea r i n g  ho ri zo n  s outhwes t  of t he depos i t  1 i ne. Taken together, 
these  obser vati on s  suggest  so me rel atio n sh i p  between su l phi de depos i t s ,  fac i es 
cha nges at r educe d  bas i na l  mar gi ns and b a sa l t i c  ictfyity. 

,.,-.; _,.f,s-. 

Desc rip t i on of  S u lp h i de l i thofaci es 

I n  the fo l l owj ng par a graphs, u n i t  2 r e fer s t o  amphibol i te fac i es o re type s  
(Fa ro ), and u n i t 4 to g reensch i st f · es h� e r�s�-:--:--:-------� 

Mass i ve Pyr i t i c  Su l p h i des : U n i t 2 E  4E banded to hQI!IO genous, u sua l ly 
wea k l y  fo l i a ted a nd /o r  1 i neated, mas s 1  ve  py r i t e  with l esser s phal er i te  a n d  
g a l ena .  To tal  sul p h i de co ntent i s  at l ea s t  60�, general ly g reat er than  8� a nd 
commo n l y  nea r ly  100%. Gangue  co n s i st s  o f  qua rtz and/ or ba r i te and/o r 
carbonates ( c a l c i te, dolomite, anker i te ) .  Accessory m i nera l s i ncl u de 
pyrrhotite, chal c opyr i t e, ma gnet i t e, a rseno pyr i te  and marcas i te .  At 
a�phibolite fac i es Metanorphic grade, th i s  rock type como nly deve lo ps  a 
1:>-.Jck sho t porphyrobl ast i c  textur e  o f  py r i te  i n  a r.�atr i x of d a rk redd i s h  brown to 
bla ck base r.1 etal s u l ph i des . T h i s  t ex tur e u sua l ly i s  r est r i cted t o  rock s wi th  
eco nom i c  l ead-z i nc grade s .  (U n i t 4F/2F). 

Bar i t i c, Ma s s i ve Pyr i t i c  Su lp h i de s : (U n i t  2G/ 4G) st rongly and thi n l y  
ba n ded m ass i ve  sul phi de /su l phate rock con s i st i n g  of py rite ,  gal en a ,  spha l edte 
and cor.rnonly ma gnet i te i n  a gangu e  o f  o ff-white  ba rite and l esser carbonates 
{ca l c i t e, dol omi t e, anker i t e  and probab l y  b a rytocal cite} .  T he amount o f  bari te 
rnay be as  h i gh as 501;  non-s u l f i di c, ma ss iv e  b arite ctoes not occu r i n  the Anv i l 
dep os i t s .  There i s  a comp l ete gradat i on betwee n  thi s and the abov e facies  wi th 
10% v i s i bl e  bar ite  by vol ume bei ng t he d i vi di n g l i ne. Thi s fac i es i s  u sual l y  
qu i t e  hi gh grade ( 10-151 cor.�b i ned l ead-zi nc). Sphal eri te i s  cha racteri sti cal ly 
honey col ou red to  reddi sh  b rown. Pyrrhoti te i s  not cor:r.�only seen in the 
ba ri t i c  facies  except i n  the Faro depos i t where overal l pyrrhot i te i s  more 
a bundant. 

Carbonat e-beari ng ,  M a ss i ve Pyritic S u l..Qhi d es :  (Unit  2K/ 4K )  s i mi l a r t o  
cassive pyritic sulphides but contains fOi carbonate (cal cit e ,  dol omi t e ,  
ankerite ) ei ther a s  i nterstit i al gangu e o r  a s  coa rse p atches a nd 1 rregul a r  
blebs . Thi s i s  a m i nor  faci es and i s  not known with certai nty to always be an 
ori gi na l compo s i t i on vari ant.  The r.tost cornon occu rrence of c oarse pinkish 
bei ge to  tan , ankerite pat ches may represent recrystal l ized ori gi nal carbonate 
or re-worked p re/syn� etamorphi c vei ns. 

Pyrrhot i t i c  Massive Su lphi des: (UnU 2H/ 4H) ma ssive, fi nely crystal l i ne ,  
usual ly wel l fol i ated pytrhoti te with l es s  than 501 pyri te porphyrobl asts and 
hi ghly vari abl e aoounts of  sphal eri te a nd g al ena. Mi nor chalcopyrite i s 
cha racteristic of this rel ati vely copper-rich facies .  Rounded to angu l a r ,  
rotated , fol iated quartzi te or quartz-vein c lasts 2 ern o r  l ess in  diameter a re 
typ i ca l . Thi s is a mi no.r facies and is not known wi th certainty to be 
primary as some pyrite i n  the ma ssive facies  may 1 nvert to pyrrhotite du ring 
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regional metar.�orphism . The pyrrhotitic facies is volunetrically more important 
in Faro than other deposits. Pyrrhotite-rich ores are generally r:IUCh finer 
grained than non pyrrhotitic ores at Faro . 

General Comments on Massive Sulphides 

Breccia textures are more cornon in the massive pyritic and pyrrhotitic 
facies than in the barite or carbonate-bearing facies. Pyritic breccias 
generally involve fragments of more quartzose or less base metal rich pyritic 
facies in a massive pyrite plus base metal sulphide matrix. Fragments can be 
angu 1 ar to subrounrled, poorly sorted and nay be either clast or matriX· 
supported. In some cases, margins of fragments can be fit back together. In 
all cases, the breccias are post-metamorphic since they involve variably 
oriented, foliated clasts. The origin of the breccias appears to relate to 
du cti 1 ity contrasts between the affected 1 ithologi es during sulphide flow 
induced by deformation and metamorphism. These are clearly not, primary 
breccias related to feeder zones or paleoslumps prior to sulphide lithofication. --

Friable and porous massive sulphides are relatively co�on and when 
strongly developed often degenerate to pyrite sand. The porous r.�assive 
s ulph1des are coiJillonly carbonate or barite bearing and originate by post­
metamorphic groundwater leaching and oxidation especially near faults. 

Quartzose Oisser.�ina ted Lithofacies 

uartzite: (Unit 2A/4A) dark grey to 
b 1 a c'k -, -w-e'l'l -.b.;...a_n-:-de-d+-,-s "'"u 1.-p...r,.h;..,i�d�e--:-be

-'
a
'-

r_.,i
_,.
n_g_q_u_ a_r-=-t

.._
z .,..i t,-e..:...;;.,,-me�t a mo rp h i c u sage ) • Bands are : 

(a) dark grey, very fine grained carbonaceous phyllitic quartzite to siliceous 
phyllite {presumed r.�etachert ) and {b ) light grey, quartz-sulphide (pyrite­
s ph a 1 erite-ga 1 en a) bands . These bands are usually 2 mm to 2 em thick with a 
total sulphide content usually between 10 to 30% but ranging from 2% to 60%. 
Pyrite is usually the dominant species but higher grade examples have sub-equal 
pyrite and lead-zinc sulphides ranging to lead-zinc dominant variants with 
little pyrite. Strong sulphide species differentiation between bands, such 
that barren pyrite bands are adjacent to or near sphalerite or galena rich 
bands, occurs but is not generally the case. 

Pyritic quartzite: (Units 48, C, 0/28 , C, D )  l;ght grey, generally 
poorly banded, moderately to weakly foliated, micaceous quartzites with highly 
variable base metal and pyrite contents. Pyrite contents are generally 10% to 
40% ranging between 2 and 60%. Although there is a complete gradation frorn 
r.�assive to quartzose o res there is usually Httle problem in separating this 
facies from the massive pyritic sulphides as the vast majority of examples have 
less than 40% total sulphides. A minor variant of this facies (unit 28/48 ) .  

[ .
. 

';: ���;>t'" 
shows 1 ow pyrite ( 51) content wUh base metal sulphides predominant. Barite 

.� in najor amounts is uncommon in  this facies; carbonate species are not t ypical 
but locally are abunda�t. Chalcopyrite, pyrrhotite and magnetite-bearing/' 

._t varieties are cor.r.�on. Sphalerite in the high grade examples is 
X. characteristically a vibrant reddish brown. A� Faro the oore sulphide rich 

� I _ _  ,Y � variants of this facies are well developed along the northeast edge of � L " -�---T�heS!y�a�re� gJectacularly barren but contain elevated copper contents and are r1ch 

[J 
[ 1. I 
j 

[ .. J 

1n nagnetite. A similar facies is developed at Vangorda and locally at Grum 
where th ks are also .9uite sold rich and more clearly in the deposit 
f ootwall. ,.,. ... 477 

Post-netarnorphic breccias are 'also
· 
cornon in the disseminated sulphide 

1 i thofacies. Pyritic quartzite breccias are often spectacularly developed in 
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. Figure 5 .  Cross section through Vangorda Plateau and Grum deposit (86'W). The Grum deposit provides the best example of the 0 /0 
Interference pattern In the district. The deposit Is lnvolv�d in a 
large Z (or N) shaped D fold refolded by S shaped o2 folds. The 
steeply dipping S cren3lated by shallowly dipping s, is typical o� the structural

1
relatlons on the Vangorda Plateau Where greenschist 

facies rocks dominate. Post D folds gently warp the S foliation. 
The Inserts show the sequentl�l development of Grum frgm a sequence 
of stacked en echelon ore l�vers oar�llPI tn �- thrn••nh n ·�A n 
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the sphalerite-rich high grade facies where again ductility contrasts between 
the sulphides and quartzite bands dictate ductile flow in the sulphides and 
b rittle failure, rotation and brecciation on the quartzites. Where less 
intensively developed, the breccias grade into exa�les of sulphide 
mobilization into o2 or later cleavages. 

Alte ration 

Both wall rocks a nd c e rtain ore facies of the Anvil deposits are overprinted 
by a promine nt, easily recognized, light beige, white mica dominant alteration 
a ssemblage ( Unit 4L}. This overprint facies is not a depositional unj,t and may 
have formed as a reaction product between wallrocks and deposit forming 
hyd rothermal fluids, or as a metamorphic reaction envelope unrelated to o re 
f orming fluids o r  as combination of these processes. In the lll.llti-layered 
d eposits, this alteration overprint appears discontinuous and often best 
developed in the f ootwall of a given lens or deposit as a whole. At Faro, a 
continuous envelope of this 1 ithology encloses the entire deposit with local {especially Zone 1} best development in the hangingwall. 

- Many min e ralogical va rian ts of the alteration facies are recognized 
including siliceous, carbonate-bearing, talcose, chl oritic, pyritic, 
pyrrhotitic, chalcopyrite-bea rin g, magnetite-bearing and lead-zinc beitring 
species. Ca r eful attention has been paid to the distribution of thes�facies 
i n  a n  attenpt t o  d e fine feeder zones for all deposits. To date, l+ttl&�S! 

,J:ias �eeA had in this--r:egard -as no unequivocal feeder zones have been 
r ecognized. Several i nst a nces of suspected pre-02 quartz-chlorite-pyrrhotite­
chalcopyrite veinlets o r  st ring e rs have been observed in the altered strati­
g ra phic footwalls o f  seve ral h o rizon s· ( Swim d eposit in particular ) but n ot in 
suf ficient abundance to defi n e  a st ringe r o r  feede r zone comparable to 
volcanogenic d eposits. Recognition of a f e e d e r  zone is c onside ra bly h ampe red 
in this terran e  by the polydeformational overprint. 

In the multi-l ay e re d  deposits· at greenschist facies grade, all 
mineralogical va ria nts of the alteration facies are coliiTlonly recognized, often 
with the best degree of development in t he footwall of a r.�ineralized horizon. 
The o nly amphibolite-grade example, th� Faro deposit, shows a much l es s  varied 
phase assenblage {muscovite, quartz, pyrite + ma rcasite ) i n  al tered rocks 
with development of a substantial hangingwall-as well as footwall alteration 
envelope. This simplified phase assemblage may be due to re-equi l i brati on of 
the greenschist alteration assemblage a t  higher grades of r.�etamorphi sm. The 
prooi nant hangi ngwall alteration may be due to continued post-hydrothe rma 1 
activity or to sulfurization or other metasomati c reacti ons i n  the wall rocks 
during metamorphism perhaps caused by r.tobi l e  sul fur f rom the i nve rsi on of 
pyrite to pyrrhotite in the deposi t. It is interesting to note the development 
of massive pyrrhotitic facies is greatest in the Faro deposit  which also shows 
the most well defined, broadest, and most syrnr.�etrical alteration envelope. 

Idealized Anvil Deposit 

There a re s uffic i ent s imi l a ri t i es b etween the Faro deposit a nd other Anvi l 
district depos i ts for i t  to serve a s  a model of common deposit  characteri stics. 
Figure 6 is a generalized, pre-deforr:1ati on vert ical ly exaggerated cross -s ect i on 
of Faro i l l u strating these features. I n  addition to al l deposi t' s how i n-9. a 
spatial relat i on to the Ht. Mye/Van gorda boundary and havi ng a-Yar�ably 
de vel oped al teration overpri nt, they have a di sti nct arrangement of su l phide - · 1 i thofacies. Thi s a rrangement i n  a vert i ca l  a nd l ateral sense i s  s o  cor.monly 
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THE ANVIL CYCLE SEDIMENTARY 

BARITIC MASSJVE '«�G) ;:-.:�'· 
SULFIDES \ � ' . •  
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SULFIDES \! J :::::::::: 
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o�l�'/z11�E (lf8CD)':: ... , 

RIBBON BANDED 
GRAPHITIC QUARTZITE 

('lA) 

•MUD• � 
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I 

HYDROTHERMAL 
SiOz s• st:J4 

Q D ALTERATION OVERPRINT 

D MAINLY CALCAREOUS 
PELITE 

B GRAPHITIC PELITE 
. 

D MAINLY NON CALCAAEDUS ; �TE : 
i i 

Figure 6 • .  An idealized Anvil deposit based on cross sections of 
the Faro deposit. Such lateral and vertical zoning can be found i 
all deposits of the district. Massive sulphides are the central a 
upper lithofacies with pheripheral and lower quartzose disseminat1 
lithofacies. 
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seen within and between deposits, it has been t ermed the Anvil Cycle (Jennings 
et al 1980}. The base of the cycle is ma rk ed by ribbon-banded, graphitic, 
p yritic quartzites succeeded upward by pyrit i c  quartzites, masshe pyritic 
sulphides and baritic massive pyritic sulp�ides ( fi g .  6). This array ;s also 
seen laterally with ribbon-banded, graphitic, pyritic quartzites forming the 
�arginal or distal facies of a deposit inward t o  the baritic massive facies. 

It is important to note that Anvil Cycles  a re developed on a wide variety 
of scales and to varying degrees of completeness. The most common scale is 
that of a cross-section through· an entire deposit maldng recognition in 
individual boreholes or exposures often difficult. A series of complete and 
partial cycles may cumulatively forr.1 a ne ga;..cyc l e on the scale of a complete 
horizon, e. g. Faro, or on the scale of a single s u l phide horizon within a lllJlti­
layered deposit, e. g. Grurn or Oy. Complete cycl e s  a re seen over a one meter 
stratigraphic interval (or 1 ess ) ,  emphasizi ng the seale at which facies 
ordering can occur. � ... 4.f1 

Metal zoning in some cases11 COI'lllements this facies distribution pattern -4-A 
a--ert:Hfe way . The quartzose disseminated s u l ph i de facies at the base of an 
ideal cycle tend to be zinc enriched. The r.ta s s i v e ,  u ppe·r facies are slightly 
1 ead-si 1 ver enriched, particularly the upper mo st baritic facies. However, 
comonly there is no evidence in the assays of metal zonation in an individual 
horizon. -It! m1 ght be expeekd .Studies of meta l  zoning are greatly har.�pered b_y 
the structural co�lexity of the Anvil depos i ts. €ousequently, chtfinitive 
.depos-it wide st11dieS are not yet available. 

On the basis of scanty and prelir.linary data, copper and to a lesser extent 
gold seem to be preferentially distributed in siliceous facies of the footwall­
biased alteration overprint or in the p yritic quartzite facies of the 
stratiform sulphides; this again is a characteristic that varies from deposit 
to  deposit. 

Facies zoning can be used in a tenuous way as top indicators in poly­
deformed horizons to decipher fold patterns: the r.tare COI!1>lete facies cyclicity 
shown, the greater degree of  confidence. It i s  stressed that top directions 
defined by the unambiguous distribution of Mt . Mye and Vangorda formation 
lithologies always take precedence over those interpreted from sulphide facies 
ordering. 

Genetic Model 

The Anvi 1 deposits are exaf:1)les of synsedimentary , stratiform, massive 
sulphide deposits considered to be subma rine  exhal ative in origin. Evidence 
for their essential l y synsedir.tentary origin  i nc ludes : 

1.) The preval ent a nd wel l developed co�ositional  1 ayering or banding in 
many o r  most sulphide facies c ommonly with large variation in 
proportions of  su l phide species between bands. 

2.) Thin  i nterl ayering of sulphides with t ota l ly unoinera lized oeta­
sedimenta ry and. probabl e metav ol c a nic  rock s ,  commonly on scal e of 
centir.teters . 

3.) The occu r rence of al l d eposits with in a rel atively restricted v ertical 
stratigraphic interval . 

4.) Ttte curvi 1 i near depositi onal t rend crudely a ssociated with g raphitic 
carbonaceou s  pe1 1 te faci es change. 
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5.) The r.tetamorphic and deformational overprints which clearly show the 
ores are pre-metamorphic. 

No unequivocal evidence supporting the notion of an exhalative or1g1n is 
preserved- in the district however and it is important to realize that 
alternative interpretation of the deposits are possible. For exaJ1)le it is 
possible that all or part of the footwall si 1 iceous facies are si 1 ici fied and 
sulfidized host sediments rather than exhalative cherty sediments. 

Reconnaissance studies by Kuo (1976) demonstrate the presence of chloride­
rich fluid inclusions in barite, quartz, and sphalerite of several deposits 
pe�ha�s implying metalliferous brines played a .role .JJI.t�eposit forNtion. The 
ub1 qu1to�s development ?f generally footwall_b�asea enve1 �pesiltJ;:her suggests 
these br1nes were relatlVely hot. The curv1l1near depos1t · · 1»Y fttPtl'l!r .s· 
indicate '-AAtrol of &edil'll!ntary facie! and .,!ne! �asiA geeiR!li) tsy a 
synsedimentary fault, -er fault bundle, whiet\ eOttld ha�.te provided the locus of 
�ore fluid\ migration into the basin(s ). . J... '"'"'�"'f) the ore deposits are thought to have forraed from hot metalliferous bri r.es 
d ischarged from submarine fuN roles 1 ocal ized along a synsedime.ntary fault or 
hinge line which developed in response to lower Cambrian extentional tect�nism. 
This tectonism influenced basinal geor:1etry resulting·in reduced second order 
basinal facies truncating against the hinge line. Hydrothermal fluids moved up 
this fault zone and exhaled into a relatively deep water reduced marine basin 
which was receiving distal turbidite sedimentation. Sulphides may have been 
deposited from plumes along the hinge l ine or fror.t relatively dense exhaled 
brines ponded in local topographic depressions near the hinge line. This model 
accounts for the crude associations of kn0r1n deposits with apparent 
depositional limits of reduced sediments . The hinge line or related fault sets 
could have provided the channelways for the first pulse of basaltic volcanism 
associated ter.tporally with the deposits (or vice versa ). A regular and 
repetitive change in the environr.�ent of deposition or of the ore fluid 
composition is required to explain the origin of the Anvil cycle. -/,-11.,:, (! 

--_ )�.JC/£11'�$ t6F � '})6;'1QS/7:f. -- fo:;�) � 
Faro 7b 1JE vt'Y /7.0 · 

Hi story 

The Faro deposit was discovered in 1964 while drill testing airborne 
electro -magnetic anomalies supported by other indications. Mining at Faro 
began in late 1969 and continued until 1982 when high costs and falling prices 
forced temporary closure of the mine. 

In November 1985 , Curragh Resources bought the Faro mine and other deposits 
in the Anvil Range from Cyprus Anvil Mining Corporation. Waste removal from 
the Faro Pit resumed in early 1986. The Faro concentrator resumed production 
in June 1986. 

General Geology 

The Faro deposit occurs approximately 100 r:a beneath the Mt. Mye/Vangorda 
formation boundary. Stratigraphically this aay equate to the position of the 
1 owest horizons i" the Vangorda Plateau deposits. 

The immediate host rock of the orebody 1s biotite-rnuscovite-andalsite 
schist that grades downwards into a coarse, gneissic botite-nuscovite schist. 
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Figure 7. Cross section 118 through the northwest end of Faro zone 
3. The present pit outline is not shown. The dykes are thin steeply 
dipping bodies cutting across the section at a small angle. At Faro 
s, Is a nearly pervasive metamorphic foliation whtch Is generally 
parallel to unit boundaries. S is extensively crenulated by post 
o, folds tha� deform the depos�t outlln
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3 .  The pit outline shown I s  �e present outl l�as of J une 1 9 82 . �  
saspuusion ef MlAiAg)-. The faults are part of the Big I nd i an Fault 
set that separated zone 2 f rom zone 3 .  they are no rmal faults and 
cut a cross the section a t  a small angle. The triang ular symbols at 
the northeast end of the section i nd i c a te the " brecci a cap " , a l a rg e  
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T he Va'l�orda fornat i on at Faro i s  represented by hard ,  dense , ·banded· ·calc- ·. 
sil icat,._. rather than the usual  ca l careou s  phyl l i te. Thi s fact i s  of 
considerable importa nce i n  hl asthol e d ri l l i ng at Faro because of t he rock s 
hardness. 

Post metamorphi c igneous intrusive rocks a re more wi dely devel oped a t  Faro 
than on the Vangorda Plateau. There are two clans of i �ortance :  a )  a 
equigranular to subporphyritic hornblende diorite to quartz dior ite  c l an  and 
b )  a quartz-feldspar porphyry clan. 

Associated with these dykes or irregular intrusive bod i es and the i nter­
s ect ion of 2 important faults i s  a l a rge mass of heavi ly  si l i ci f i ed post 
metamorphic breccia at the northea st e dge of  the depos i t  i n  1sme 3 .  Thi s "brecci a cap .. exaggerates the problems of blast hol e dri l l i ng  because of i ts 
e xtreme hardness. 1'-A 

There is essentially one thick horizon at Faro a+t.bougA U1h herheM 
conta i n s numerous Anvil cycles and se veral thi n waste bands . aFE ;nclade'd. 
l ocal ly a thin upper horizon i s  d i fferenti ated from the ma i n  ma ss  of the 
d epos i t ,  general l y  this is too thin to be minea bl e . 

Before mining, the Faro depos i t  wa s 2000 m a l ong strike,  800 m a c ross 
strike and about 70 m thick . The depos i t  i s  a fl at - ly i n g ,  el ongate , asymmet ric  
l ens w ith a thick northeast s i de a nd a th i n taperi ng southwest s i de.  The 
deposit is cut by several ifl>ortant faults which forr.t a graben structure , the 
r.1i ned out zones 1 a nd 2 - were the u pthrown blocks, and zone 3 the cent ral 
graben. Zone 3 contains the remaining reserves. 

Ore type zoning is particularly strong at Faro. It follows the scheme out-\_ 
lined above with a massive variably baritic upper portion and a quartzose i 
variably c a rbon a c e o u s  lower part (figure 7 ) . In a ddition there i s  a prominent : ,  
very low grade s e mi -ma s s i ve zone along the northeast edge of zone 3 a nd \ (  
u nusually abundant (c o mp a red to other Anvil district deposits), but erratically r 
distributed, pyrrhotic mi n e ra l i z a t i o n  in the southwest part of the deposit .  ! 
Grade zoning follows ore type zoning so that the base and northeast edge of the j 
deposit contains the lower grade mineralization where'a�S!}e UPP¥. and south- i 
west por;j:i on contains the hi gher grade r.tineraliza ion:-'t- Lon1ng w.?also obvie11s 1 
;R t:tlan.s lft� at Faro. Zone 1 was rich i n  bari t i c  ores J!i.9!1.-9.!:!d� ,  zonl! 2

J a t  the other end o f  the deposi t  was  r i ch i n  ca rbonaceous <i'Uif£zose o re types -f .. t.'AYS lo�r·g rade and metal l u rgi cal ly  undes i reabl e.  Zone 3 has i ntermedi ate 
characteri st ics .  

G rum 

H i  story 

The Grur.1 deposi t  was di scovered i n  1 973  by AEX Mi nera l s  i n  j o i nt vent u re 
w i t h  Ker r Addi son M i ne s .  Di scove ry was throu gh dri l l  testi ng a grav ity anomaly 
i n  an area down � p l u nge from the Vangorda depos i t. atorrg' what wes then e, es 
�. poorly-defi"ed fa¥9Yrible trend 

Surface d ri l l i ng i n  1973 and 1974 i nd i cated a s i gni ficant depos i t ;  i n  1 975 
a nd 1976 a n  u nderground sar,>l i ng and d ri 1 1  i ng program was .ca rri ed out to 
fu rther defi ne i t .  

Kerr Addi son s ol d  the depos i t ,  a l on g  wi th Vangorda a nd Swim, to  Cyprus 
An vi l Mi ni n g  Corporat i on i n  1979 . F rom 1980 to 1982 Cyprus Anvi l d ri l l ed 
add i t i onal hol es i n  a nd · a rou nd the d epos i t  a nd rel ogged a l l  exi sti n g  hol e s  i n  
i t. Al l a vai l abl e su l phi de i ntersect i on s  were re-sall1)1ed and re-assayed at 
that t ime. 

· 
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T he Grum deposit consi s t s  o f  three to f i ve l ay e rs of ma ss i ve and 
di s seminated su l phide min e r a l iz a ti o n .  The most i �ortant mi neral i zed hori zon 
occu rs just beneath the b a s  a 1 c a r bona ceou s  member of the Van gorda forr.1at i on .  
There a re thin 1 ow g ra d e  h o riz o n s  w i t h i n the Vangorda formati on and oore 
inp o rtant horizons in the upper  p a r t  of the Mt. Mye formation.  

At G rum, th e V a ng o r d a  f o rmat i on consi sts of  soft , hi gh ly fissi l e , 
c a l c i! reous phyl l ites. M et a b a si t e s  i n  t he Grum a rea a re mi nor and tend t o  be 
hi gh l y  f oliated ch l orit e  phyl l ite rather than bl ocky , massi ve greenstones that k 
typi fy the Vangorda f orr.�a t i on e l sewhere. The basa l carbonaceous mer:1ber of the J 
formation ( unit S A )  th i cken s acros s the  depos i t  from about 10 m i n  the north - t 
ea st t o  a s  much a s  80 or  100 m s out hwes t  of the depos i t .  The s u l p h i de hori zons � 
a ppea r to be as sociated with  the northeast pi nchout of thi s un i t .  Immedi ate ly ,; 
a bove the ma i n  ore hor izon the ca rbonaceou s  rock s a re s oft and h i gh ly sheil red -� 
a n d  g ouged but e l s ewhe re t he y  are moderately hard , hi gh ly fractured , bl ack. � 
si l i ceous phy l l i tes. �· 

The Mt. Mye f ormation a l s o c on si s t s  of soft phyl l i tes whi ch bei ng non- .). 
c a l c a re ous , are distinguished f rom t hos e of  V a ngorda format i on. � 

The re a re no signi ficant dyke s at G rum. The Anvi l Bathol i th c rops out 1 
1 .  5 km northea st of the d e p o si t  but i s  s e pa rated fror.t i t  by major  fau l ts .  I t  ( 
i s  unrel ated t o  the d eposit a nd d oe s  n ot a ppea r t o  h ave signi fi c a nt l y  affected ! 
i t . -

The ore l ayers a t  G rum a re con t o r t ed i nto a co� l ex ,  sha l l ow l y  n orthwest '. 
p l un ging , pol ypha se fol d s t ructure { fi g.'l)l O ) .  The p romi nan t S sha pe d  fol ds (in �. 
c ros s section l ooking n or thwest ) a re s e cond pha se s t ruct ure s.  T hey a re : 
s u pe rimp osed on a l a rge r Z s h a pe d  f o l d .  The doni nant p l ane of  f i s s i l i ty ( Sf )  ' 
i n  the ghyl lites at G rum i s  a xi a l  p l a na r  t o  these----fol ds and di p s  shal l ow  y 
{ 1 0° 30 ) gene ral l y  t o  t he s outhwe s t .  This f'issi l ;ty i s  a r.�ajor  factor i n  
a s se s sing s l ope stab; l i ty for a G rur.t  p i t .  The overal l deposi t  el ongat i on 
p a ra l l el s  the a xi a l  di rect i on of the second phase fol ds . 

There are several i 111>ortant fau l ts at  G rum. The l argest di spl acements 
occu r on moderately ( 35° - 45° ) di pp i ng structures that t ru ncate the 
d eposi t  at both i ts northwest and s outheast ends. Nei ther of these st ructu res 
wou l d crop out in an open p i t  but sma l l e r  subparal l el faults wi l l  be f ou nd i n  
t he pit. A steeply northwest d i pp i ng fau lt  t rendi n g  about 060° , passes 
between sections 70W and 72W and downdrops the deposi t  about 60 rn on i ts 
n o rthwest s ide. A my r i ad of  sma l l er fau l ts were mapped unde rgrou nd by Kerr 
Addi son t rendi ng on t he a verage· 080° a nd d i ppi ng steeply . Joi nts mapped 
u nde rground and on surface tend to s t ri ke  060° a nd d i p  subverti cal ly . 

The subcrop of the ore depos i ts i s  covered by up to 100 m of morai nal 
ma te ri al  {t i l l s )  and better  sorted g l ac i of l u vi al s i l ts ,  sands and g ravel s .  

As w ith other depos i ts i n  the Anvi 1 Range a gi ven ore horizon a t  G rum tends 
t o  have a massi ve sul p hi de u pper port i on a nd a quartzose, di ssemi nated sul phi de 
1 ower port ion .  The hor i zons can be u p  to 30 m thi ck but are most ly 15 • or 
l ess thick . The sul phi de hori zons a re separated by s i gn i ficant thi cknesses of 
b arren phyl l i tes. Interfaces between ore and waste tend to be sharp at the 
s t rati graphic hangi ngt�al l and  gradat i onal both at the footwal l  a nd l ateral ly . 
As wi th al l Anvi l Di strict depos i ts overal l grade i s  strongly part i t i oned i nto 
ma ss i ve ,  particul arly bari t i c ,  sul p h i des thus the tops of hori zons tend to be 
h i gh grade and the bottoms 1 ow grade (except of course where the horizons a re 
overturned) . 

Grum, l ike Yangorda and Oy, has  s everal characteri stics that d i sti ngu i sh i t  
f rom Faro. I n  l a rge part this i s  due to the l ower metamorph i c  g rade the 
deposit  has reached. The r.tost outstand i ng d i fference between G rum, plus a l l 
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F igure 9 .  Cross se ction 78 W through the Grum deposit. The deposit 
f orms a comp l ex 0 1 1 02 i n terfere n c e  pattern which ,  despite the densi 
of dri l l iog , is not yet c omp l ete l y  reso l ved. The fau l ts appea r  to 
h ave s l i p  l in es directed a cro �s the p l a n e  of the cross s e c tion such 
that they " te l esc ope " differe nt deposit domains and appear n ot to 
make good sense on a n  in dividua l section. The F c l osure j ust 
b e ne ath the overburden is c onfirmed o n  severa l  dense l y  dri l l ed 
s ections to the northwest down fo l d  p l unge. 

4f/l1 
.
mass ive ore 

•• :• quartzose ore 
• • •  

, graphitic phyllite 
. .  

20 



, . 

L '  

NW 
""" 
IHOWNI 

' 

"'• 
�'1ft.,. ' -

GAUM 
DEPOIII' 

. .  

� 1::;:_, 
� �  ��Kgr II'' "' "/ y�� ... - .. �. , I '- "�11-p,tltl • /  ' ' 

I ' l' " l "" 
, " \ .. ' 

. 190Qift 

. fL�J� 

SE 

. -.&OOOft 

. -1000111 

-2000ft 
-eoo. 

Figure 10 . A diagramatic longitudinal� showing the plunge of thE 
Grum folded structure and the relation of the 6rum deposit to t 
Firth showing. Firth appears to represent slivers of Grum caug t 
in a large extensional fault , the Tie Fault , that separates 
footwall amphibolite facies metamo rphic and granitic intrusiv e 
rocks from hang ing�4 1 1  �reens�hist facies 

� all sulphide lithofacies 
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t he other Vangorda P l ateau  depos i t s ,  a nd F aro , i s  the form of the d epos it .  Al l 
depos its other than Faro con s i st  of several  di sti nct , hi gh ly contorted hori zons 
s e pa rated by barren  phyl l i te  wast e , w he rea s Faro i s  o ne t h i ck hori zon i n  
o vera l l  outl i ne. 

The next most obvi ou s  d i fference i s  a f i ner g ra i n  s i ze a nd no re col1) l ex 
mi neral i ntergrowt h ,  neces s i tat i ng f i n e r  g r i ndi n g  tha n  Faro ore s .  c,p•as P.AI;lJ..l 
Mining Cerperatio11 had al1eady made rno<11rtcatiuns to its mtl1 to attoi.IM3te 
thj 5 fj Qi griR� j3Pl9jR te 9Atft'�MIA iA 1982a 

At a gi ven Pb + Zn cutoff g rade , o re s  at G rurn a re h i ghe r  g rade than those 
rema i n i ng at Faro , part i cu l a r ly  i n  p rec i ou s  metal s rel ati ve to base meta l s . 
T he a verage gol d content o f  G ru m  i s  s e vera l  t imes h i gher  than F a ro. The 
s phal er ite at Grum , and 1 i ke l y  othe r Vangorda Pl ateau depos i t s ,  i s  r i cher i n  
z i nc due to l ower me tamo r ph i c g rade a nd resu l t i n g  l es ser · i ron content. 

A feature uni que to G rum among  the . Vangorda P l ateau depos i t s  i s  the 
r e l at i ve abundance · of q u a rtzose o re typ e s ,  part icu l arly carbonaceous pyr i t i c  
quartzi tes. Thi s i s  pa rt l y  the reason s i l ver i s  hi gh a t  G rum s i nce that i s  a ·  
cha racteri sti c of th i s o re type. 

Vangorda 

Hi story 

Vangorda was the i n i t i a l  d i scove ry i n  the Anvi l Range. T he d epos i t  was 
d r i l l  tested f rom 1953 to 1955 by P ros pector Ai Nays , a p redecess o r  to Kerr 
A ddi son Mi nes.  Th i s d r i l l i n g s howed a s i gn i f i cant depos i t  ex i sted . but a 
p roduct i on deci s i on wa s n ot wa rranted at  that t i ne.  The depos i t  rema i ned i dl e  
f o r  the fol l ow i ng decade. M i nor  a dd i t i on a l  d ri l l i n g was d one by K e r r  Addi son 
l a rge ly for metal l u rg ica l  samp l i ng u nt i l t he depos i t  was s ol d to Cyp rus Anvi l /i: 
i n  1979 .  Cyp ru s Anvi l g eol ogi sts e xami ned the avai l a bl e d ri 1 1  core and 
concl uded that i t  wou l d be necessary to redri l l  the deposi t  to p rovi de adequate 
ma terial  or re-eva luate i t .  ,.;.J..;;,.---

I n  1979 tM. �ort i on of the depos i t  froo 'ii'i?'tii' was re-d ri l l ed with NQ 
core hol es.  Scattered core hol es were put  down i n  the s outheast part of the 
d e pos i t . Because of a nt i c i pated p oo r  recoveri es i n  thi s a rea i t  was judged 
advi sabl e to dri l l  thh part of the depos i t  with rota ry methods . Th i s fi l l  i n  
d ri l l i ng was done i n  1981 . S i nce 1981 no  additonal dri l l i ng has been done. 

Ge nera l  Geol ogy 

The Vangorda deposi t c onsi sts of  o ne r.1ajor sulphide hori z on a bout 50 to 
1 2 0  m beneath the basal  ca rbonaceou s member of the Vangorda format i on.  The 
host rocks for the depos i t  a re domi nantly non-cal careous phyl l ites , p robably 
part of the Mt. Mye format i on however formati onal assi gnments nea r thi s depos it  
a re amb i guous .  The reason for the amb i gu i ty i s  l argely du e to  the strong wal l 
rock a lterati on devel oped a round the deposi t. Most phyl l i tes espec i al ly i n  the 
d eposit  footwal l are bl eached , l ocal ly s i l i c i fi ed  and/or chl ori t ic  and sul phi de 
beari ng. 

A number of thin hor�zon s  occu r above the �i n horizon ; one at the base of 
the carbonaceous phyl l i tes  southwest of (strati graphical ly above ) the deposi t  
may equate to the mai n  hori zon a t  Grurn. I n  general these hori zons a re too thi n 
or too l ow  grade to be mi neabl e. 

The Vangorda depos i t  occu rs i n  the h i ngtt_ of a l arge second phase fol d .  
Overal l the deposit  has the  shape of  a recl i ni ng M or a 3- i n  c ross secti on,  
however there is  consi derabl e u ncertai nty in  the detai ls  of fol d morphol ogy . 
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VANGORDA 12 E 

F igure 11 . Cross sections O E  and 1 2 E throug h  the Yang orda deposit . 
T h ese sections are similar to those produced by J .  Paxton of Kerr 
A d dison and are not those used in the C . A . M . C .  o re deposit model. 
F ield relations at Yang orda imply this geometry as does the expected 
similarity to Grum. . Many unresolved pro blems remain . I t  is 
likely that unrecognized F 1  folds and/or l ow ang le faults are presen 
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The  depos i t  i s  e l ongate i n  the northwest s outheast d i rect i on paral l e l to F2 
fo l d axe s .  I t  has been t raced over a 1300 m X 200 rn area. 

T he northwest ha l f  of the depos H p l u nges a bout 1 0° towa rds t he n orthwest 
but  the southea st ha l f i s  s ub-hor i zonta l . The s2 fol i ati on d i ps s ha l l owly 
t owa rd the s outhwest as  at G rum but i s  l oca l ly  qu i te vari abl e .  

The depos i t  i s  t ru ncated by a s teep n orma l fau lt  at i t s northwest end.  
Ma ny other g ou ge zones were observed i n  d r i l l  c ore but the ori entat i on of the 
st ructu res respons i bl e  for them i s  n ot known.  A number of  fau lts  para l l el to  
S2 a re p red i cted. T hese a re • requ i red•  to r.�ak e  the st ruct u re and 
s t rat i graphy f i t .  These l ow  a ngl e stru ctures  a re best thou ght  of a s  s hea red 
out fol d l i mbs , they a re not general l y  g ou ge zones and wi l l  p robably pose no 
mo re ser i ous a p robl em for s l ope  s tabi H ty t han  the S2._ fol i at i on i tsel f and 
t he my ri ad of smal l gou ge zones that pa ra l l el i t .  Several anal ogou s stru ctu res 
a re t hou ght to be p resent at G rum. 

T he depos it  i s  q u i t e  s ha l l ow ,  i n  most p l a c es s ubcroppi ng  beneath g l ac i al 
t i l l .  The t i l l  bla nket i s  u p  to about 30 m thi ck i n  the northwest pa rt of the 
depos i t  but th i n i n  t he s outheast . Northwest of  Vangorda C reek t i l l  c over i s  
a l so qui te thi n .  local l y  the basal  overbu rden and  uppermost broken bedrock are 
c emented by i ron oxi des i nto a tough brecci a . 

The deposi t cons i sts of the same su l phi de rock types a s  the othe r depos i ts 
but  2 types a re part i cu l a rly p romi nant.  I n  t he i nt�wal l of the '1 
depos i t  i s  a su l phi de r i ch qua rtz i t e  (4C and 4EC ) .  Thi s qua rtzi te  g rade? · 

d ow nwa rds i nto s i l i ceou s phyl l i te a nd u l t i mately altered phyl l i te.  P aral l el to 
t h i s d ow nwa rd dec rease i n  s i l i ca i s  a d ownwa rd dec rease i n  the abu ndance of 
s u l ph i des f rom quartz r i ch semi -ma ss i ve s u l p h i de  ( 4EC ) at t he top to  pyr i t i c  
a l tered phyl l i te a t  the base { 4L ) .  Most o f  the su l ph i des i n  the quartz i te a re 
p y r i t e ,  however pyr rhot i te i s  genera l ly p re sent and l oca l ly abundant or 
domi na�t .  Mag�eti te . i s  

_
u nusua l ly  wel l

. 
devel ope

_
d in  t�e qua r

_
tz i t

_
e .  The

, 
( 

q ua rt z 1 te conta 1 ns  only m1 nor l ead a nd z 1 nc b u t  1 s  rel at 1 ve ly r 1 ch 1 n  copper · 

a n d  u nusuall,)L._hi gh i n  gol d .  The qua rtz i te i s  s i mi l a r to the semi -mas s i ve  zone 
- a l on g  the n ortheast edge of Zone 3 at F a ro a nd one of the l ower o re panel s at 

G rum.  . · · 
· · - - - ·· =---

T he rna ssi  ve s ul p h i de s  t hat ove rl i e  t he pyri t i c  quartzite  a re comonly 
b a r i t i c  a nd r i ch i n  l ead and z i nc .  The uni t  i s  a ctual ly a mi xtu re of about 5� 
4E and 50% 4G ore types but sepa rate t reatme nt of  pure types at Vangorda i s  not 
rea l i sti c from e i ther the  poi nt of vi ew of mi n i n g  or the l evel of deta i l 
c a rr i ed i n  th i s model . 

Of  the other s u l p h i de  rock types only 4A i s  of any i fll>ortance. As i s  u sual 
f o r  t hese depos i ts i t  tends to  be l ow g rade and peri pheral to the depos i t . 
Much of the 4A i s  actu a l ly part of the  upper  hori zon a ss oc i ated w i t h  the 
c a rbonaceou s phyl l i t e .  
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T he re a re cu rrently two a t i ve mi n i n g  a reas i n  the Faro pi t .  The J B  phase 
i s  at the southeast end  o f · z e 3 where rel ati vely shal l ow  ore i n vol ved i n  
fa u l t  bl ock s o f  the lUa Indjan fa u l t  z one i s  bei ng  mi ned. The AY pha se i s Jat 
t he northwest end of zone  3 i n  t h i s a rea strippi ng is _ _  cu r_r_ent ly _j_l}_progre,s_s to 
u ncover the ma i n  part of t h e  ma ss i ve s u fphi de zone . The re· i s  cu r rent ly only 
m i nor  ore e xposed i n  the AY p h a s e .  

The fi rst stop w i  1 1  b e  a t  a n  obs e rvat i on whe re the over a 1 1  p i t  c a n  b e  
v i ewed and the g ros s st ructu r e  o f  the depos i t  wi l l  be outl i ned.  

We w i l l  then p roceed i nto t he J B  phase p i t  where the fol l ow i ng f eatu res 
w i l l  be exami ned depend i n g  o n  t h e  a va i l abi l i ty of t i me and outcrop . 

1 . The major o re types  p re se nt w hi ch w i l l  c ertai nly i ncl ude 2EF , ma s s i ve 
pyr i t i c  su l phi des , 2A r i bbon banded " graph i t i c •  quartz i te and 2H , mas s i ve 
pyrrhot i t i c  sul phi des .  W i t h  l uck i t  r.�i ght be possi bl e  to f i nd  a dd i t i ona l  
ore  types � they a re not common i n  thi s part of the depos i t .  

>b-tl" 
2 .  B i ot ite mu scovi te a nda l u s i te s ch i st of the Mt. Mye format i on ,  the  hang i ng­

wa l l of the ore depos i t . 

3 .  T he whi te mi ca domi nant a l t e rat i on envel ope  su rrou ndi ng  the depos i t .  

4 .  The Bi g I ndi a n  Fau l t  system t hat  forms one of the boundi n g  st ruct u res  of 
the rzone 3 g raben a nd g ood e xaJ1'l) l es of the 1 C7fl  grade g raph i t i c  q u a rtz i tes 
at the base of the depos i t . 

We w i l l  then p roceed i nt o  t he AY phase part of the pi t where the  f ol l ow i ng 
featu res w i l l be exami ned : 

1 .  C a l c-s i l i cates ( u n i t  30 ) o f  the Vangorda forma t i on and  pos s i bly 
ca rbonaceous phyl l i te a n d  ch l or i t i c  phyl l i tes of the basa l membe r of the 
format i on .  

2 .  Quartz fel ds par porphy ry (u n i t  lOF )  one o f  the two major s ubdi v i s i ons  of 
the  Anvi 1 Dyke su ite  at t h e  Faro p i t .  The other major member a hornbl ende 
quartz d i or ite  r.�ay a l s o  be  v i s i bl e  i n  t he southea st wal l of the p i t .  

3 .  Ba r i ti c massi ve su l phi des  ( un i t  2G )  from one of the thi n uppe r hor i zons of 
the  depos i t  - i f  st i l l  p re s e nt .  

O n  the way out of  t he p i t  w e  wH l make  a s l i ght di ve rs i on t o  e xar.1i ne t he 
b recci a cap ,  an eni gmat i c  b ody of  post metamorph i c  brecc i a at the northeast 
e dge of the p i t .  . 

I f  t ime permi ts w e  w i l l  m a k e  a qui ck stop i n  the nC7fl Mi ned out Raq> z one 
where a smal l extens i on of  z on e  2 i n  the footwal l of  the B i g I nd i an  fau l t  zone 
w a s  mi ned recently . I n  t h i s a rea second a nd thi rd ( ? )  phase fol d s tructu res 
i n vol vi ng thi n metabasi t e  l ay e rs i n  t he basal part of the deposi t can be seen.  

F rom the p it  we  w i l l  p roceed t o  t he r.1i l l  for  a qu ick t ou r o f  the  
concent rator. 
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After l eavi ng  the mi ne s i te severa l  stops  w i l l  be ma de to exami ne the 
s t rati g raphy and structu re of the di s t r i c t  a s  wel l as the  G rum and Vangorda 
depos i t  a rea s .  For  t he f i rst l eg d i stances  a re measured f rom t he mi ne gu a rd­
house .  

The f i rst seve ra l stop s w i l l  be i n  t he h i gher g rade part of the d i str ict 
w here metamo rphi c as sembl a ge s  and structu res typi cal of the l <Mer  st ructu ral 
l evel s  of the d i st r i ct w i l l  be seen.  

Stop 1 ( 0 . 4  km ) - Vangorda formation  

R i ght  at  the i nte rsect i on of  the mi ne a ccess  road and a road l eadi n g  north­
west to the tai l i n gs pond a rea . The outc rop i s  about 400 m down thi s road.  

B i ot i te-mu scovi te-ca l c i te-qua rtz-ch l or i te-act i nol i te + - epi dote phyl l i te/ 
sch i s t .  

T h i s outcrop . rep resents t he t ra n s i t i onal  1 i thol ogy between t h e  cal c­
s i l  i cates {30)  seen i n  the p i t  a nd the ca l ca reous phyl l i te  ( 58 )  to be seen on 
t h e  Vangorda P l ateau .  The se rock s a re a l s o  t rans i t i on a l  i n  the degree of 
d evel opment (or bette r ,  p reservat i on )  of 1 ; thon s t ructu re better exaf11) l es of 
wh i ch w i l l  be seen 1 ate r.  

At 1 . 7 km a fter  pass i ng the ta i l i n gs out fal l i n  the  forme r Faro C reek 
v a l l ey i s  more outc rop of Vangorda format i on  cal careous phy l l i te at the s i te of 
D OH 456-75- 1 4 ,  one o f  the deep d r i l l hol es on s ect i on 1 18 .  

At 2 .8 km is  the C . I .l . e xp l osi ves p l ant a nd at 3 . 3  km the road c rosses the 
North Fork of Rose C reek . 

At 4 .0 krn on  the l eft s i de of t he road i s  a borrow p i t  exp os i ng 
c a rbonaceous phyl l i te that may be the st rat i g raphi c equ i val ent of the Faro 
D ep os i t  a lthough recent work s uggest s i t  may actua l ly b e  as  mu ch a s  1 00 m 
beneath the depos i t  hor i zo n .  Qua rtz fel dspa r p orphyry a l s o  occu rs here. 

S t op 2 ( 4 .8 km) - Mt. Mye forma t i on 

Nea r the i nte rsect i on of t he mi ne  access r oad a nd t he road to the f resh 
water supp ly dam. 

B i ot i te-ou scovi te-qua rtz-a ndal u s i te sch i st .  
Thi s outcrop h a good e xaf11)1 e  of the mottl ed sch i st ( 100) of the upper 

p a rt of the Mt. Mye s een  i n  t he p i t .  The d a rk patches on the s2 fol i at i on 
s u rface are thou ght to be after anda l us i te .  Thi s outcrop i s  thought to be i n  
t he footwal l o f  the F aro depos i t  hori zon. 

At the base of the dam nea r a sma l l  p u� house i s  outc rop of s i mi l a r  schi st 
mi xed with carbonaceou s phyl l i te and chl ori t i c  phyl l i te  si mi l ar to the 
t ransi t i on zone ( 3A) at  t he base of  t he Vangorda fQrMation.  

F rom 4 .8  to 5 . 7  km i s  more outcr op of t he same sch i s t  packa ge. On the 
other s i de of the reser voi r a re outcrops o f  c a l c-s i l i cate of the basa l pa rt of 
t h e  Vangorda formati on .  

At 6 . 5  km the road c rosses a sma l l  c reek , the re a re good outcrops of 
cal c ite  ma rbl e a short d i stances up thi s c re ek , s imi l a r  ma rbl e to be seen at 
next stop . 
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St op 3 ( 8.6 km) - Mt . Mye f o rmati on 

Turn off to l eft j u st a fter  a sr:1a l l  s t ream i nto a g ra ve l  " p a rk i ng l ot " .  
T he outcrop i s  about 700 feet u p  the st ream. 

T he major  1 i thol ogy h e re i s  a banded b i ot i te + muscovi te + q ua rtz  + 
ada l u s i te + garnet + sta u ro l i te schi s t .  I n  pa rts o f  the outcrop there a re 
c l a sts , gradi ng i nto b a nds , o f  anda l u s i te s u rrou nded by b i oti te.  The p ro�i nent 
fo l i at i on i s  s2 , a s  i s  typ i cal ly the case on the s outhwest f l ank of  Anvi l 
A rch the fol i at 1 on d i ps s ha l l ow ly away f ro� the Anvi l Bathol i th.  HerP. there i s  
l i tt l e  p reservati on o f  the e a rl i er s1 fol i at i on ,  i t  i s  ma i nly evi dent only i n  
t h i n sect i on as  mi croscop i c  i ntrafofi a l  i socl i nal  fol ds o r. �l�thon s .  The s2 
fol i at i on i s  crenu l ated by a l ate r deformati o n  event )l(f� but only  the 
l i neat i on ,  not the rel ated c renul at i on fol i at i on ,  ; s wel l devel oped h e re .  Near  
the  road the schi s·t s  a r e  f i ner  g ra i ned and  there is  better devel opment of  
1 i t han structure .  

Co111J os i t i onal ly thi s outcrop i s  typ i cal of  the l ower part s  of t he Mt. Hye .  
Nea r the road and part i cu l a rl y  a few hundred meters to the n orthwest ,  ma rbl e 
and  cal c-s i l i cate occu r i n  t he v i c i n i ty but the bul k  of t he f ormati on i s  n on ­
c a l ca reous pel i t i c  schi s t . Th i n rel ati ve ly  pure marbl e i s  not u nco111110n i n  t he 
Mt . Mye formati on a nd i ts occu rrence i s  i n  ma rked cont rast t o  t he l ack of  
r e  1 ati  vely pu re ma rbl e i n  the  overal l more cal ca reous  Vangorda formati on .  T he 
ma rbl e hori zon near h e re i s  approx imately  200 m beneath t he F aro  depos i t ,  
d i s cont i nu ou s ma rbl e l en se s  a re wi desp read at app roxi mately thi s l evel  i n  the 
Mt. Mye. These ma rbl es  may be t he s t rat i gra phi c  equ i val ent of  the l ower  
Car.1bri an arceocyathi d bea r i n g  1 i mestone b recci a s  of  the  Selwyn Bas i n further 
east .  

At  8 . 8  k m  i s  a s� l l  t re nch on  the  l eft s i de of  the r oad  e xp os i n g cal c­
s i l icate i dentical to that at the Faro p i t .  Thi s cal c-si l i cate i s  h owever 
t hought  to be in  the Ht. Mye formation l a rgely o n  the bas i s of  the p orporat i on 
o f  as soci ated ma rbl e a nd i ts p os i t i o n .  The amount of cal c-si l i cate devel oped 
t o  the northeast of t he road may i ndi cate that t here h a n  u n recogni zed 
s t ructure repeat i n g  the Vangorda format i on ,  a matter of consi derabl e 
e xp l orati on s i gn i fi cance.  

At 1 1 .6  km the ·road c rosses  a nother S r.lil  1 1  c reek . Just n orthwest o f  the  
c re ek a re outcrops and  rubbl e of cal c-si  1 i cate and  grani t i c  rock thou ght t o  be 
p a rt of a thi n s2_ f ol i afo rm s i l l  j u st a bo ve t he a l s o  general ly s2 p a ra l l el 
contact of the Anvfl Bathol i t  h .  

S t op 4 ( 12 .3  km) - Anvi l Bathol i th 

At the i ntersecti o n  o f  t he mi ne access road and the r oad  to  the Vangorda 
P l ateau . 

Thi s i s  one of the few accessabl e outcrops of the Anvi l Bathol i th.  I t  i s  
unfortunately not typi ca l  o f  the Bathol i th. Thi s outcr op represents the 
b i otite-muscovi te bea r i ng e qu i g ranu l a r  phase of  the Bathol i th but i t  i s  n ear 
the  transition i nto the megac rysti c  phase. There i s  a weak fol i at i on devel oped 
h e re which i s  much stronge r  t o  the east.  Thi s i s  a � l on it i c  fol i at i on rel ated 
to deformat i on in the footwal l of the Ti e fau l t  zone. S and C bands i ndi cati ng 
e xtensi onal d i spl acement with the southeast s i de down a re de vel oped to the east 
but a re not wel l devel oped here.  Considerabl e tourmal i ne i s  devel oped here and 
a sma l l  amount of schee1 1 te has  been f ou nd .  As a 11atter of i nterest . ma rbl es 
beneath the Faro deposit n ear the Bathol ith have wel l devel oped skarn 
a ss embl ages and mi nor s cheel i te is associated with thell. -
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Z i rcon sa1:1>l es from th i s a rea con fi rm the a pp roxi mately 100 rna a ge of the 
Batho l i th {Mortensen ,  pe rsona l  comm. , 1985) i ndi cated by K-Ar and  Rb-Sr  work 
(work P i gage and Anders on 1 986) . 

F rom thi s poi nt on d i stances wi l l  be mea su red from thi s i ntersect i on .  
At 0.5 km the road crosses  another s mal l creek , o n  the l eft s i de  of the 

roa d a re seve ral bl ocky , grey outc rops o f  g ran i t i c  rock . The more easterly of  
t he s e  exposures show a strong  my l on i t i c  fol i at i on and  wel l devel oped S and c 
bands . 

Stop 5 ( 1  krn) - T ie  fau lt  z one  

A bl ack phyl l i te can be  s een  i n  rubbl e i n  a c l ea ri ng  a l on g  t he road .  The 
contact of the bl ack phyl n t e  wi th medi um g r ey phyl l i te ma rks the  han g i n gwal l 
contact of the T i e  fau l t  z one.  The T i e  fau l t i s  a l a rge e xt en s i onal f au l t  w ith  
a rni  n i mum of  1 krn  of d i sp l acement.  T he fault  t re nds 060° a nd d i ps 45° to 
t he s out hwest . The fau l t  ha s been i ntersected by a numbe r of deep d ri l l  hol es 
i n  t h i s a rea. I n  a l l  hol es  the faul t z one  c ons i st s of h i gh ly s hea re d  b l ack 
p hy l l i te w ith  l enses of tan , ca rbonated metaba s i te and bul l quartz . The  F au l t  
ma rk s  a n  abrupt change f rom g reenschi st fac i es rock s o f  the Vangorda P l ateau to 
s t rong ly  fol i ated amph i bol i te faci e s  rock s of the Faro a rea such a s  we ha ve 
s ee n  s o  far  today . The G rurn depos it  i s  t runcated by the fau l t  a nd t he F i rth 
s h 01t1 i n g  represents the di s menbe red di sta l port i on s  of G rum wi th i n the s hear 
zone�  The l ack of s i gn i f i cant hori zonta l s h i ft of the G rurn t rend a nd the 
p os i t i on of F i rt h ,  despi te t he l a rge vert i cal  separat i on ,  const ra i ns the sense 
a nd mi n imum amount of d i spl aceme nt o n  t he T i e  fau l t .  Th i s s ense of 
d i sp l acement i s  cons i stent w i th S and C band ori entat i on s  i n  the footwa l l .  
H i gh ly  shea red phyl l i tes of  t he faul t z one a re cut by a n  u nshea red q ua rtz 
fel d s pa r  po rphy ry . Si nce the po rphy ry i s  thou ght to be a l ate sta ge 
d i ffe renti ate of the Bathol i t h  i s  s hea red we s u rmi se that the fau l t  i s  rel ated 
t o  the l ate stages of er.�pl acement or u p r i se  of the Bathol i t h  throu gh i ts 
me tamorphi c cover. Future d at i n g  may s how h 01t1e ve r  t hat th i s dyke  i s  part o f  a 

�0 rna i ntrusi ve event reco rded el s ewhere  i n  the d i std ct (Gordey , personal 
COITill . ,  1986) . 

S eve ral other s imi l a r  fau l t s  a re n ow  k n01t1 n  to  be  p resent i n  the d i st r i c t ,  
one  of  the most s i gni fi cant i s  beneath t h e  Oy depos i t  and may have sepa rated 
Dy f rom the up-p l unge extens i on of t he V a n gorda depos i t .  

The medi um grey phyl l i te  here i s  a non -cal ca reou s ,  non -l i thon bea ri ng p a rt 
of  the  Vangorda for�ti on .  

Across the road i n  a sma l l  qua r ry i s  a n  outcrop of  aJI1)hi bol i te w i th i n the 
s h ea r  zone typical of metabas i te i n  the Mt . Mye formati on of the footwal l  of 
the  fau lt .  

At  1 .7 krn the Fi rth s h ow i ng  can  be  seen  to t he north of the  road.  B l ocky 
outcrops al ong the ri ght s i de of the road a re metabas i te (greenstone ) of t he 
V a n go rda formation.  

At  2.5 km i s  the t u rn off to t he G rurn c a� .  T here a re g ood outc rops of  
c a l c a reous chl orit ic  phyl l i te a nnd metabas i te at the  i ntersect i on . A s ma l l 
q u a r ry south of the i ntersecti on e xp oses  c a l careous phyl l ite , carbonaceous 
p hy l l i te and tan weatheri ng carbonated metaba s i c phyl l i te al l these l i thol ogi es 
a re part of the Vangorda format i on .  

Thh a rea wi l l  be part of the fut u re G rurn open p it.  The mai n  p a rt of  the 
depos i t  i s  l ocated just north of t he road where the red and yel l ow  stakes a re 
most n ume rous.  The northe�st wal l  of the\ G rum p i t  wi l l  be l ocated at the far 
s i de of the sma 11 pond (Doa 1 lake ) .  
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Stop 6 ( a t  G rum port a l  and dump , n o  d i stance ) - G rum Depos i t  

A short stop wi l l  b e  made t o  d i s cu s s  the s t ructure of the G rum  Depos i t and 
exami ne spec i mens of the o re types for comp a ri s on to those of  the F a ro depos i t .  
(Return to  i ntersect i on a n d  resume d i s tance measu rement a t  2 . 5  km ) .  

Stop 7 ( 4 . 4  kn) - Mt . Mye forma t i on a nd Vangorda fornat i on overvi ew 

Tu rn off to l eft a nd proceed to  su rvey ma rk e r . 
Th i s l ocal ly prov i des a n  e xcel l ent  overvi ew of  the Vangorda P l ateau .  The 

G rum ( to  WNW ) ,  Vangorda (to S ' i n val l ey )  and  Dy (to SE )  deposi t  a reas a re 
vi s i bl e. T he Swim d epos i t  i s  l ocated o n  the n o rth e nd of  t he far  r i dge aero�� 
B 1 i nd C reek (to SE ) .  To  the s outh i s  Sheep Mou ntai n  where good exposu res "'r 
Anvi 1 Range G roup ba sa l t  a nd u nderly i ng chert occu r. The Van�orda Fau l t  z one 
pas ses s outh of Sheep M ou nt a i n and sepa rates "Kl ondi k e  Schi st ' from rocks Of 
the Anvi l D i str i ct o n  the l a«  r i dge n orthwest o f  Sheep M ou nt a i n  across  the 
Vango rda C reek val l ey from he re .  The  Menz i e  C reek format i on runs  i n  a 
northwest t rend i ng  b el t p a ss i n g throu gh t he l a«  g rou nd i n  f ront of Sheep 
M ounta i n . Most of the rest of the a rea i s  unde rl a i n by reces si ve phyl l i tes  of 
Vangorda a nd Mt. Mye forr.lat i on s  e xcept for t he Knob s outhwest of G rum car.1p 
where good exposures of metaba s i tes i n  t he uppe r Vangorda format i on occu r.  

A s hort d i stance da«n t he r oad to t he northeast i s  an outcrop of b r�n 
weatheri n g ,  medi um to da rk med i um b l u i s h  grey ,  n on -cal ca reous phyl l i te typ i cal  
of  the  Mt .  Mye format i on i n  g reensch i st fac i es  a rea s of  t he D i str i ct.  The 
s ha l l ow ly west d i pp i n g  f ol i at i on i s  s2 and a number of l ater  c renu l at i on s  can 
be seen .  A l though i t  i s  not easy , one can demon strate i n  hand speci men that 
there i s  a n  earl i er fol i at i on ( S1 ) here .  

Thi s outcrop i s  l i thol ogi cal ly s i mi l a r to  the Gul l lake F ormati on i n  the 
H owa rds  Pas s a rea wi t h  wh i ch the  Mt. Mye format i on at l east  i n  part correl ates .  
(cont i nue measu remen t  at road - 4 . 4 km ) .  

F rom 5 . 1  to 5 . 6  t he re a re excel l ent  outc rops  of phyl l i tes  of the upper pa rt 
of the M t .  Mye format i on on e i ther s i de of the road .  There are excel l ent 
exal:l) l es of a l l  asp ects  of t he fabri c of Mt. Mye phy l l i tes  here but t ime w i l l  
n ot permi t exami nat i o n .  

At 5 . 8  km the road c rosses Vangorda C reek . 

OPT I ONAL STOP (r i ght just  aft e r  Vangorda Ceek . ) - Vangorda Show i ng  

P roceed 0 . 5  km a l on g  r oad  t o  cab i n  on l eft. The d epos i t i s  j u st beneath 
thi s a rea .  Turn ri ght and  conti nue  to ri ght at 0 . 8  km. Vangorda  C reek i s  at 
1 .0 km f rom turn off .  The s how i ng i s  about 1 7 5  1:1 d�nstream on  t he northwest 
s i de of the  Creek near  a l a rge gossan i n  the c reek bed .  

The e xp osure here  i s  actu a l ly one o f  the thi n u pper  hor i zon s  not the ma i n  
part of the depos i t .  Thi s a rea wi l l  be on the s outhwest wal l of the Vangorda 
p i t  • 

(Retu rn to ma i n  road and conti nue measurement at 5 . 8  km) 

Stop 8 ( ri ght at 8.7 km ) - Vangorda formati on st ructure 

Tu rn r i ght and p roceed 0.4 k1:1 al ong road ,  outcrop 1 s  on  r i ght about 25 m 
i nto bush .  There ts a good tu rn-a round a few tenths of a km further al ong the 
road.  
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NO HAMMERS AT TH IS  LOCAL ITY  P LEASE ! !  

I n  th i s outc rop rJ the  best a cc e s s i b l e examp l e  of a fi rst pha se  fol d i n  t he 
D i str i ct .  The fol d i s  preserved i n  the  strai n s hadow of a metaba s i te body .  I t  
i s  Z shaped l ook i ng t o  northwest  ( i . e. ve rge s  northea st )  a s  most  F 1 fol ds i n  
the di st r i ct are .  The ax i a l  p l a ne  d i ps on the ave rage steep ly  southwest and i s  
c renul ated by a s ha l l ow ly s outhwest  di ppi n g  s2 fol i at i on .  Th i s i s  a n  
exce l l ent s�al l scal e examp l e of the  l a rge scal e st ructu re of t h e  G rum d epos i t .  
( retu rn to mai n road a nd conti nue  mea s u rement ) 

Stop 9 ( 9 . 3  km ) - Va ngo rda format i on 

There a re many good e xamp l es of  t he metabas i te s  of Vangorda forma t i on here . · 
The pu rpose of thi s stop i s  p a rt i cu l a rl y  to exami ne  banded green p hy l l i te s  
a ssoc i ated w i th the metaba s i tes , t he se a re best seen a t  the l ast outc rop o n  t�e  
l eft s i de of  the roa d .  

The metabasi tes of t he Anv i  1 D i st r i ct a re typ i cal ly medi um g ra i ned a nd 
equ i gra nu l a r  as seen her e .  The  i nt e rp retat i on that some of t hese were vol can i c  
f l ows was based on the  c or.tnon a ss oc i at i on of g reen and whi t e  thi n banded 
p hyl l i tes  t hat may be meta-tuff s .  The authors p reference i s  t ha t  t hese  
p hyl l i tes a re Vangorda forma t i on p hyl l i tes ch l or i t i z ed and contact 
metamo rphosed near  a mafi c s i l l p r i o r  to re gi onal  metamorph i sm .  Thi s 
i nterp retat i on i s  supported by a g radu a l  change i nto typi ca l g rey c a l ca reou s 
phy l l i te seen i n  dri l l  cor e .  We thus  bel i eve that most metaba s i te s  of t he 
Vangorda formati on were s i l l s  rath e r  than  fl ows .  

Stop 1 0  ( 9 . 4  km ) - Va ngorda format i on 

O n  r i gh t  s i de of road about 30 m t h rou gh bu s h .  (n ot vi s i bl e  f rom road )  
Thi s i s  an excel l ent natu ral outc rop of  the med i um  grey cal careous phyl l i te 

t hat typi fi es the Vangorda forma t i on .  The s2 fol i at i on d i ps s outhwest 
p a ra l l el to  the ubiqui tou s F 2 fol d a x i a l  p l anes seen here .  

At  1 0 .4  km i s  the turn off to  t he Dy d ri l l  g r i d. 
At 1 0 . 7  and 11 . 1  k.m there are addi t i onal  examp l es of . Vangorda cal ca reous 

p hyl l i tes i n  road cuts w i th wel l d evel oped examp l es of t he o2 deforma t i onal  
fabri c .  The  drusy weatheri n g  a nd  s i l ve ry grey fol i at i on su rface ; s  
cha racteri st i c  of the formati on a nd hel p s  d i st i ngu i sh non-cal careou s port i ons 
of the Vango rda from the Mt . My e .  The  Dy deposi t i s  about 700 m d i rect ly 
beneath th i s poi nt. 

There a re many a dd i t i onal  out c rops of  Vangorda formati on phyl H tes a l ong 
th i s road.  The port i on of the Vangord a  P l ateau road pa ra l l el i n g  Bl i nd C reek. 
( o n  the l eft ) can be consi dered t o  be  t he type l ocal i ty of the forma t i on .  At 
1 1 .4 ,  1 2 . 1  and 12 .3  k.m are add i t i onal  metabas ite outcri ps , at 1 1 . 4  k.m t he 
rel at i onshi p of the green banded p hyl l i te  i s  wel l exp osed. 

At 1 5 . 4  k.m AnvH Range Group basal t  a nd u nderly i ng red and green c hert a re 
vi s i bl e  to the r i ght. 

At 16 .0  k.m i s  8 1  i nd  C reek and  t he turn off to  Faro. Across the c reek a t  
1 6 . 1  km o n  the t eft i s  a n  exa111Jl e  of the l'ri assi c polymi ct congl omerates that 
i s  found a l ong the Vangorda faul t .  The faul t zone i tsel f i s  not wel l exp osed 
but i s  l ocated .at about  15 .9  krn. On the road back. to Faro about hal f  way up 
the grade out of bl i nd C reek i s  a n  outc rop of shea red gabbro a nd basa l t t hat  i s  
c ommon i n  the fault  zone.  
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