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INTRODUCTlON 

striking  structure: in  the core of the Goat River anticline, 
The  Iron Range fault is a  steeply  dipping  north- 

east of Creston. It is  characterized by strong  alteration 

concentrations of iron  oxide  mineralization.  Similar 
along  its  entire  length,  and  locally, by high 

alteration  was ohserved along  minor  subsidiary  faults in 
the  northwest  and  northeast  parts of Iron  Range 
Mountain. The main  Iron Range deposit consists  of  the 
segment  of  the  fault  containing  the  richest  iron 
mineralization  and  underlies  the  northern  half of the 
ridge  which  makes  up  Iron  Range  Mountain.  This  area 
extends  northward  onto  the Grassy Mountain  sheet 
(82FB). 

The  area of most substantial  mineralization,  where 
the  fault  zone  runs  along  the  northern  part of the  crest of 
Iron Range Mountain,  was  the fows of a  detailed  study 
involving 1:5000 mapping,  sample  collection, and  thin 

the  Iron  Range 1?ault and  subsidiary  faults with  similar 
section  study  of representative  samples. The remainder of 

alteration  were  examined and sampled  during  the  course 
of regional  mapping in  the Yahk  map  area (Brown and 
Stinson, 1995,  this  volume). 

REGIONAL GEOLOGY 

Iron Range Mountain is underlain by sediments of 
the  middle  Aldrrdge  Formation and several  concordant 
Moyie sills  which  dip  gently  to  the  north  and  northwest 
(Figure 1). These  rocks  comprise  the  core of the Goat 
River anticline,  a  broad, gently north-plunging fold 
which  underlies  the west half of the  Yahk  map  area 
(Brown and Stinson,  1995,  this  volume). The Iron  Range 
fault  is  a  northerly  trending  structure  which  cuts  up- 
section  from  the  International  Boundary,  in lower 
Aldridge  Formation,  to  upper  Aldridge  Formation  just 
north of the  Yahk  map  area;  further north it  is  cut by the 

of a  steeply  dipping  zone of deformation and 
Arrow thrust  system  (Reesor,  1981;  Figure  1).  It  consists 

mineralization  varying in width  from about 10 metres 
near the  49th  Parallel  to about 150 metres on the 
northern  part of Iron  Range  Mountain. Net slip on the 

fault is minor in  the  main deposit  area as :ills are o3et 
very little. 

complex relationships between defol mation and 
However, the amount of deformat on and th: 

mineralization  point to a  protracted,  perhaps  multis:sg: 
history.  There  is  evidence for both us-side-down 
movement and possibly both directions of strike.:;lip 
movement, based on rare  kinematic  indizators in th': 
mineralized  fault,  local drag folding,  a Id offsets  of 
marker  laminites (D. Anderson,  Cominco  Rd.,  personal 
communication,  1994).  Deformation  in th,: surrounding 

beds, and  local metre-scale  folding.  Intersectio~l 
rocks  consists of penetrative  cleavage,  mainly in :;ilty 

lineations and fold axes in  the rocks near  ttle  fault  have ;I 
consistent  moderate  plunge to the north-nc rthwest. Yhi; 
deformation  is  strongest  near  the  fault a n i  is probabl:/ 
related  to  it. 

EXPLORATION HISTORY 

The Iron  Range  prospect  was discover8:d and sraketl 
in  1897.  Over  the  next five years  several shafts, ;adits, 
drill holes, and  trenches were completed (Blakemxe, 
1902;  Langley,  1922;  Young  and Uglow, 1 J26), now O F  
which are preserved.  Shafts  and  drill  holss  attained :I 
maximum  depth of 20 metres below the sn~face. 
Cominco  Ltd.  (then  a  subsiduary of Canadian Paufic 
Railways) acquired  the  main  claim block 01 the nofil:~:n~ 
part of Iron Range Mountain in 1939 and completed 2 1  
major  surface  trenching  program in 1!'57. All the 
exploration  activity up to this point u a s  aimed at 
evaluating  the  iron  resource,  which i i  potentiall!, 
substantial. The  claims  remained CPR ;nd  Conunco 

DiscoveIy Consultants of Vernon who inte~ .d to  evaluatt: 
Crown grants until  1994,  when  they werr acquired by 

the  deposit's  potential as  an Olympic Dam type copper. 
gold-silver  resource. 

lRON MINERALIZATION 

The intensity  and types of miner;  lization a n t 1  
alteration  vary over the  length of the Iron Range Eult. 
Mineralized  zones  can be broadly  suhdiv  ded  into the 
main  deposit  (most of the  delailed  study area), the LA 
Grande  zone  (the  southern  part of the  detail :d study area, 
named after one of the  claims),  the Moult Thompson 
zone  (the  segment of the  fault  zone  expostd  east of thc 
summit of Mount Thompson), and  periphe-a1 zones :the 
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Figure 1. Simplified  geological  map  of  the  main  zone of the  Iron  Range  deposit. Moye sills are indicated by a cross  hatch  pattern. 
The  widening of the  sills  near  the  fault  is mainly a topographic  effect.  The  location of Figure 2 is inhcated by the  labelled box.  The 
contour  interval is 30 metres,  and  the  grid  is  a 1 kilometre UTM grid.  The  inset  map  is  the  west  half of the Yahk map  area 
(simplified  from Brown and  Stinson,  1995)  with  the  location of  the  Iron  Range  map  indicated by the  hatched  area 
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rest of the  Iron  Range  fault  and  suhsiduary faults). The 
main  deposit  produces  a  continuous,  prominent 
aeromagnetic  anomaly  (Geological  Survey of Canada, 
1971). 

MAIN ZONE 

The  main Iron  Range  deposit is contained  within  the 
widest  segment 'of the  fault  zone.  The  deposit  varies  in 
width  from  approximately 60 lo 150  metres  and  is at 
least 3 kilometres long. It mns from  the  Union  Jack 
claim  in  the  north to the  Rhodesia  claim  in  the  south 
(MINFILE  082FSE014-20). This i s  the  area  explored by 
Cominco's  1957  trenching  program.  Bedrock  is  exposed 
in  the  less-determated trenches;  natural  outcrop  is very 

rare.  Deformation fabrics, veining,  and mineral.:mi 
zones are all strongly  aligned  in  the fault zone  and ar,: 
related to movement  across  it. 

Lenses of massive  hematite and magnetite o~:cur 
along  the  length of the  main  zone.  They I luge in  width 
from 0.5  to 3 metres and  pinch  and swel substant~;lll:~ 
over  their  strike  length.  They  are diffrcult to  trace from 
trench to trench.  Where  nearly  continums expow: 
across  the  fault  zone is preserved in trenches on th,: 
Maple Leaf claim,  there are four parallel lenses sp;~ed 
from  5 to 40  metres  apart  (Figure 2). 

Most  of the  massive  lenses  are  surroultded by wider 
zones of hematite breccia~ Less  commonly. rnassivc: troll 
oxide  lenses cut foliated, sericitic sedimel ts or gabbrc 
Breccia consists of fragments of albititc i I a  hematite- 
rich matrix.  Contacts  between  the brec:cia and  th: 

c 

t- 

i 
Figure 2. k!ailcd map ofthe part of the Iron  Range fault and mineralization.  See I'igure 6 for locatior 
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massive  lenses are often gradational as the  abundance of 
clasts  diminishes  into  the  lenses.  Rare,  small,  angular 
fragments of albitite  were observed in some of the  lenses. 
Most of the  massive  lenses  have  envelopes of 
microbreccia 2 to 6 metres  wide  which  have 7040% 

centimetre  across.  Outward  from  the  hematite-rich  zones 
hematite  matrix  surrounding  angular  clasts  less  than 1 

are wider  breccia  zones  with 30 to 50% hematite as 
matrix  and  veins  (Photos 1, 2). These  breccias  have  a 
cataclastic  texture. The original  matrix  is very fine 
grained  fault  gouge  which  is  extensively  replaced by 
hematite and minor  magnetite. The massive  lenses  and 
surrounding  breccias  constitute  the  main  iron  resource of 
the  Iron  Range  deposit. 

The mineralogy of the lenses and breccias  is 

Photo I .  A cataclastic  breccia from the  main Iron Range 
deposit.  The  fracture filling is largely  hematite and the rest I S  
alhitite  (hand  sample  DBR93-220). The large dark spots are 
lichen. Flare  pen for scale. 

dominantly  hematite  with  variable  amounts of magnetite. 
Thin sections show original  magnetite  abundances 
ranging  from 5 to 30%  as  0.5  to 2-millimetre  euhedra. 
They  are  strongly  pseudomorphed by hematite,  with 
cores of magnetite  remaining  (Photo  3). The magnetite 
pseudomorphs  sit  in a matrix  of  fine-grained, often 
radiatmg,  bladed  hematite.  Parts of the  fault zone are 
occupled by unfractnred  albitite  with  disseminated  to 
semimassive  magnetite.  Large  magnetite  euhedra  (1-5 
mm) form local, heavy disseminations,  and  fine-grained 
magnetite  forms  discontinuous  veinlets and pods. 

Sulphide  minerals  are  rare  in  the Iron Range  fault, 
with  the  exception of the  northernmost  trenches. In these 
trenches  there  is up to 3 or 4% pyrite as anhedral  blebs  in 
the  hematite-magnetite  lenses and breccias.  Traces of 
chalcopyrite(?)  were seen in hand  sample  but  were not 
found in thin  sections.  In  the  remainder  of  the Iron 
Range, sulphides were not seen  in  outcrop or hand 
sample but some thin  sections  have  tiny  blebs of pyrite 
( 4 0 0  pm) within  quartz  veins. Some pyritic  quartz  veins 
with  silicic  alteration  halos  occur  near the  Iron Range 
fault;  their  orientations are oblique  to  the  fault. Also, a 
short  distance to the  east of the  fault on the  northern  part 
of Iron  Range  Mountain,  there  is an old pit  with 
sulphide-bearing  (pyrite-chalcopyrite-galena)  quartz  vein 
materlal in its dump (David  Wiklund,  Creston,  personal 
communication,  1994).  These  veins may be related to the 
pyrite  occurrences  within  the  fault. 

zone. Mineralization  within the  gabbro consists of some 
Foliated  gabbro  occupies mncb  the width of the fault 

massive  hematite  lenses,  foliation-parallel  veins and 
zones of disseminated  hematite and magnetite,  rarer 
crosscutting  breccia  veins, and a  background level of 
about 0.5 to 1% disseminated  magnetite. The gabbro - 
iron  oxide  lens  contacts  are Wically covered by 
overburden.  Where  exposed,  there are zones of bleaching 
(albitite?)  up  to 30 centimetres  wide and  quartz veins 
lining  the  contacts.  Crosscutting  breccia  veins  were 
observed along  the  margins of the  fault  zone  where 
strongly  foliated  gabbro  grades  into  unsheared  gabbro of 
the Moyie sills. The veins are very  irregular  and  contain 
angular  fragments of altered  gabbro  in  a  hematitic 
matrix. Some breccia  veins  are  spatially  associated  with 

Disseminated  magnetite is ubiquitous in  the sheared 
irregular  zones of crosscutting  albitic  alteration. 

gabbro,  sufficient  to be easily  detected  with a hand 
magnet. Most of the Moyie sills  in  the  area  do not attract 
a  hand  magnet  and  do not register on the  regional 
aeromagnetic  map. 

m e s .  The veins  are several millimetres to  several 
Late,  white  quartz veins  cut  across  all other rock 

centimetres wide and most are parallel to the  trend of the 
fault  zone.  Quartz  growth is generally  in  the  plane of the 
veins and some  have  several  centimetres of shear 
movement. Some veins  contain  hematite  crystals or 
angular  fragments of massive  hematite,  apparently 
plucked  from  older  veins and lenses.  Magnetite is present 
in some quartz  veins.  These  veins are interpreted as 
having  been  emplaced  late  in  the  deformational  history of 

hydrothermal  system. 
the  fault,  representing  the  last  effects  of  the  Iron  Range 
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Photo 2. Hematite.-lilled  breccia veins cnttmg alhltitc. 'lhe veins are parallel to the fault zone. Ilenlatitc fillings and VI ins are 
interpreted to postdate  the initial hrccclation.  (PST94-l.K.23) 

L.4 GRANDE ZONE 

The La Grande  zone  is  the  segment of the  Iron 
Range  fault  in  the  detailed  study  area  south of the  main 
zone  (corresponding to MINFILE  082SE021-028).  There 
the fault zone  runs  about 250 metres east of the  ridge top 
and  is  not  trenched;  it  is only exposed  where it crosses 
side ridges. The fault zone  appears to he 20 to 40 metres 
wide but the full width  is  not  exposed.  The fault in this 
area is a zone of quartz  veining  with  variable  iron  oxide 
content  in a more diffuse zone of grey  quartz-hematite 
alteration.  Iron  content locally reaches  grades 
approaching  that of the  massive lenses in  the  main 
deposit  but over nrmower  widths (.:I m).  This  quartz- 

veins, as in  the  main deposit. In  the La Grande  zone  the 
hematite mineralization  is  crosscut by late white  quartz 

late veins  are  more common  hut are less often 
characterized hy :shear textures. Locally these  veins 
contain  up to 4Yb hematite,  sometimes as 1 to 2- 
mrllimetre,  platy  euhedra. 

MOUNT THOMPSON ZONE 

on a ridge  top  approximately 1.5 kilometres  south- 
South of Highway 3, a magnetite-rich  zone  crops  out 

southeast of Mounf Thompson.  A  zone of albitite.1 to  2 

metres  wide,  with  disseminated to nnimassive 

sediments. A wider  surrounding  zone h i s  irregulx 
magnetite,  cuts  north-south  through near1 flat-lyq: 

hematite-filled fractures. In this  area  the fa 111 chan,q:s 
from a single wide  zone, as on Iron  Range  hIountain. o 
an anastamosing set of faults that are locally intruded t y  
gabbro dikes. The  individual faults are diflicult to tr;a(x 
southward as outcrop  becomes very scarce. 

CRACKERJACK  FAUI.T 

fault; inset map in Figure I )  has a narrow ;one (>5 111 

A fault to the cast of the main zone (1:rackerjaclc 

wide) of hematite-albititc breccia  in on: location, 
immediately to the  north of Crackerjack  C-eek (Dean 
Barron,  personal  communication, 1994). One gr:h 
sample of the richest mineralization  assayed : 4% FezOl. 
The width of this 7.one and  its  extent  along t IC fault a:,: 
unknown  due to poor  exposure. 

ALTERATION 

Several  alteration typs are associated  w th the Iran 
Range deposit. Albite  alteration  is  associatcd  with . I ~ I :  

highest  iron grades. In  the  main deposit, fine-grained, 
sugary albite alteration  extends  over most of I he width or 
the fault zone.  Albite alteration is confined o the fault 
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I’hoto 3 .  I’holomlcrograph showmg cthedral rnagnct~tc grains 

entirely  pseudomorphcd by hematite. Thc slightly  darker  core 
in a matrix of bladed hernatlte. Thc magnetlte grains are almost 

approximatcly 0.75 by 1.25 nun Reflected hght, plane 
of the larger  grain is residual  magnetite.  The  field of  view is 

polarized.  (PSTY4-I.R. I I )  

zone,  except for rare apophyses  which  extend 1 to 2 
metres  into  poorly foliated gabbro at the  eastern  contact 
of the  main deposit. Although  this  alteration  primarily 

well developed  in  gabbro  and,  over  the  length of the 
aflects sedimentary  rocks  in  the fault zone, it is locally 

early alteration  in  the  fault  zone is silicic. 
fault. is  only strongly  developed  near  gabbro.  Elsewhere 

Gabbro  bodies  within  the  fault  zone are strongly 
foliated parallel lo strike  and  are  characterized by very 

shearing.  The  deformation fabric, seen  in  thin section, 
strong  chlorite  alteration  formed  prior  to, or during, 

has  porphyroclasts of plagioclase  wrapped  in fine- 
grained,  commonly foliated chlorite. Weak S-C fabrics 

west-side-down  dip-slip  movement. This  contrasts  with 
(Lister and  Snoke,  1984)  in foliated chlorite  indicate 

be attributable  to  the different competencies  and  response 
the  completely  brittle  deformation of the albitite and may 

the  gabbro is bleachcd  white by albitic  alteration. 
to stress  of  the lithologies during  deformation.  Locally 

Sericitic alteration  extends  outward  from  the fault 
zone for about  500 to 1000 metres. The sericitic overprint 
is  best developed  in silty beds  and  is  associated  with  the 
locally well  developed  cleavage. In addition to sericite, 
irregular  veins  and  knots of quartz, epidote, and chlorite 
were  obsewed in several  outcrops of sandstone 100 
metres to west  of the  trenches  on  the  X-ray  claim. 
Sericitic  alteration  was  noted in only  one locality in  the 

fault zone, at  its  western  edge  on  the  Maple Leaf claim. 
There it is associated  with a very strong, slaty cleavage 
developed parallel to  the  fault.  This  sericitic  slate 

2). 
encloses  the  westernmost  massive  hematite lens (Figure 

Other  alteration  associated  with  the  Iron  Range  fault 
is minor. Weak, rusty surface  stain is present  throughout 
the  area, but this is a  regional  characteristic  of  the  middle 
and  upper  Aldridge rocks, due to ubiquitous  disseminated 
pyrrhotite (Hoy, 1993). Mafic  minerals  within  the  gabbro 
sills near  the fault zone  have  some  chlorite  overprint,  but 
it is  much weaker  than  within  the fault zone. 

Away from  the  parts of the  Iron  Range  fault and 
subsidiary  faults  which  have  significant iron 
mineralization in surface  exposures,  the  faults are 
characterized by a  zone of cataclasis and  silicic  and/or 
albitic alteration 10 to 20  metres  wide.  Chloritic 
alteration  was noted in several locations, all near 
intersections with  Moyie sills. Examples  are near  the 
International  Boundary,  and  on  two  faults on the 
northeast  flank of Iron  Range  Mountain (in  82F/8). 

PARAGENESIS AND  RELATIONSHIP OF 
MINERALIZATION TO DEFORMATION 

The origin of the  Iron  Range  deposits  is  strongly 

Deformation  can be separated  into  three  episodes  which 
linked to deformation in the  Iron  Range  fault  zone. 

may represent  three  stages  of a continuous  deformation. 
These are related to different stages in the  evolution of 
the  iron  oxide  mineralization. This is summarized in a 
paragenetic  diagram  (Figure 3). 

The  timing of the first movements on the Iron Range 
fault i s  difficult to determine. It is  possible  that  it  was 
originally a growth  fault  and sewed as a conduit  for 
feeder  dikes to the  Moyie sills. The  basis  for  this 

part of the  basin (Brown and Stinson,  1995, this volume). 
interpretation is the  thick  accumulation  of  sills  in  this 

Also, much of the  deformed  material in the  fault  zone  is 
gabbro,  forming  long  narrow  bodies.  These  have  been 
interpreted as  dikes  (Blakemore,  1902;  Langley,  1922; 
Young and Uglow,  1926).  Within  the  main deposit, 

have been stretched into the  plane of the fault  zone, 
however, at least some of the  gabbro bodies are  sills  that 

forming  large  drag folds and  possibly  sheath  folds 
(Figure 2). The  apparent  thickening  of  the sills near  the 
fault in  the detail map  area  is  mainly  an effect of 
topography,  but may  be partly due to minor  shearing 
along  the  margins of the  main fault zone. If the  sheared 
gabbros  are  deformed  sills,  then  motion on the  Iron 

burial of the  Aldridge  Formation. Pre-mineralization 
Range fault probably  began  well after the  deposition  and 

movement on the  fault  is  inferred  from  the  initial 
localization of albitite alteration  along a narrow, 
crosscutting  zone  in  the  Aldridge  sediments. 

usually  the result of  hydrothermal  activity related to the 
Albite alteration  in  the  Aldridge Formation is 

intrusion of Mnyie sills into relatively unconsolidated, 
water-saturated  sediments at shallow levels below  the 
sea-floor (Hoy. 1993).  The very strong albite alteration  in 
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Figure 3. Diagram  illustrating  paragenetic sequence for the Iron Kange deposlt. Numbers rekr to detbrmatil nal e p i s ~  11s: 
( I )  Initiation of the lron Range fault and fomat~on of hydrothcmal conduit, (2)  Cataclasls or albititc and shearing of' gal,t,ro; 
(1) Furlher  catacla:;is and shearing of iron  ore. 

the  main  Iron Rangc  deposit  is  confined to the fault zone, 

bodies. Initial  magnetite  mincralization  is interpretcd to 
although it  is  only dcvcloped in  and around gabbro 

this episode. This  mineralization is only well developed 
have occurred with  the  albitic  alteration,  perhaps late in 

where subsequent brecciation is weak and shear fabrics 
are lacking.  Magnetite precipitation continued into  the 

Rangc fault. 
next recognizablc: stagc  in  the evolution of the Iron 

The main deformation episode followcd the  albite 
alteration.  In  the  wide fault zone  this consisted of 

development in gabbro, and local dcvelopment of slaty 
extensive cataclastic brecciation of albitite, foliation 

cleavage in sericitlzcd  sediments.  The albitite 
microbreccias are cataclasitc (>50%, matrix),  the breccias 
are protocataclasite (<SO% matrix'), and gabbro within 

dcfinitions of :Sibson (1977). This variation in 
the  fault zone ir;  locally mylonitic, according to thc 

deformational style between the different lithologies 
indicates  that  this cpisode occurred at several kilomctres 
depth;  cataclastic  deformation  can occur at  depths up to 
about 5 kilometres (Ramsay and Huber, 19x7, p. 584) 

hematite minerali:ration, although thcsc cvents may  have 
This deformation  acted as ground preparation for 

overlapped to some extent. Fine-grained hematite formed 

breccias. This cpisodc began  with magnetite deposition, 
large,  fault-paralld  lenses  and rcplaced fault gouge in  the 

but hematite replaced magnetite and is far more 
abundant. This  change  indicates  that  the  fluids became 
increasingly oxidizing carly in  this main stage of iron 
mineralization. 

Deformation ,continued alter  the  main  mincralizing 
episode, resulting  in  the formation of fractures, shear 
veins,  and local ductile deformation of hematite-rich 
rocks. Quartz-filled  shear veins, with vein-parallcl 

along  the  length of the fault. They crosscut all other 
mineral  growth and offsets across them, are common 

lithologies, including early silicified rocks in  the La 
Grande area. Rara extension  veins  with mineral growih 
pcrpcndicular to thc  vcio walls were also observed. Thcse 
vein  textures n:semble the vein associations in 
mesothermal, shear zone hosted gold dcposits (Roberts, 

iron oxide  content of these  veins  is low. Local, well 
1987). and may have formed in similar conditions. The 

developed S-C fabrics in hematite breccias are associated 
with  shear  veins. Locally, hematitc vcins are brecciated 
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and filled by quart?,. Sulphide-bearing t,uartz  veins, 
although not shear veins, m.2y have bel n cmpl,aced 
during  this  stage in  the dcposit cvolution or they may be 
later and unrelated to the  iron o:uide mineral  zation. 

Range fault and subsidiary faulls is unusual comparrd to 
Thc dcformation style and altcration of the  Inm 

othcr faults in thc  surrounding :xca (Brown and Stinsem. 
1995, this volume). Thcse charactcristi, s, and .he 
possible connection to the Moyic sills, indi :atc that :he 

contemporaneous with carly movements 081 the  Mo)ic 
fault is old, maybe Prolcrozoic, a.td pcrlxlps 

and  St. Mar). faults.  The source of thc  larj ,e volume of 
iron contained in the Iron Range deposit s unknown. 
Potential sources include tho Moyie si Is and 'he 
basement of the Aldridge Formation. 

COMPARISON TO OTHER MIN€:RAL 
DEPOSITS 

Hydrothermal iron deposlts have receiv :d particular 
attention over thc last few years, mainly due o thc results 
of  recent  work on  the Olympic Dam deposit ,n Australia. 
Early studics of the Olympic Dam, bascc; on limiled 

sedimentary breccias with mincrali7ation aisd alteration 
drilling information, interpreted thc dcposit : I S  

largely due to diagcnctic procwics (Roberts md Hud,son, 
1983). Recent studies, based 011 extensivc core logging 
and underground mappmg, have csta,)lishcd  thc 

evidence for ncar-surface 11:qdrothermal brecciation 
hydrothcrmal nature of the breccias and d x r i b c d  thc 

within  the host granitic  batholilh  (Orcskes : nd  Einau:li, 
1990; Rccve et a)., 1990). Copper, gold, sik:r, uranium, 
and  rare  earth  elements were deposited late in Ihe 
evolution of  thc breccias. aficr significant ilon 
metasomatism, and were  enrichcd by  supergc ne proces:;:s 
(Orcskes and Einaudi, 1990). These  studics ~ o t c  that lhe 
core zone of the breccias is broadly assoc atcd with a 
topographic lineamcnt  which may  rcflcct alt underlying 
fault zone. 

deposit has important simil,mtics with c:rtain otlcr 
Recent studics proposc that the Olmpic D:m 

mineral deposits. This has rcsultcd in  the dc finition or a 
class of deposits; Olympic Dam t p c ,  or Pro erozoic iron 
oxide , (Cu-U-Au-REE; H ~ l m a n  el a/. ,  1'1'12; 

I j.3 



Lefehure,1995, this volume).  Canadian  deposits included 
in  this classification by these  workers  include  the 
Wernecke  breccias in Yukon Territory and deposits of 

Territories. One aspect  of the deposit  class is  the 
the  Great Bear  magmatic zone in the Northwest 

alteration  zoning, a summary of which  is  presented by 
Hitzman el a / .  (1992).  They  propose a typical pattern of 
albite-magnetite-actinolite  grading  upward and outward 
through a potassic  zone to  an outer hematite-sericite 
zone. with an intermediate  zone of albite-sericite- 
magnetite  alteration  in  sediment-hosted deposits. The 
Iron Range  has an inner  core  zone of albite  alteration and 
an outer  envelope of sericite  alteration  corresponding  to 
the  deeper  sodic  alteration  zone of this deposit class. 

class of mineral  deposits and could reasonably be 
The Iron  Range  deposit has  similarities  to this broad 

included in it.  With respect to  the Olympic Dam iron 
breccias, the  main  genetic  diffcrences  appear  to  be  the 
structural style, the  origin of the brecciated hostrocks, 
and  the greater  depth of formation of the Iron  Range 
deposit. However, enrichment in base and precious 
metals at Olympic Dam  do not have a demonstrated 
corollary  at  Iron  Range. It is interesting  to note thc 

and Einaudi, 1990), and to  speculate that if this fault, or 
possible fault control at depth at Olympic Dam (Oreskes 

fault  system,  controlled  the  upward  migration of 
hydrothermal  fluids and metals, it might  resemble  the 
present level of  exposure on  Iron  Range  Mountain. 
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