
GEOLCGY  OF THE DOME MOUNTAIN GOLD CAMP 
(93L/10,  15) 

INTRODUCTION 

This   repor t  summarizes pre l iminary   resu l t s   o f  a mapping p r o j e c t   i n i t i a t e d  
i n  t h e  Dome Mountain gold camp dur ing   the  1984 f i e ld   s eason .  A two 
person  crew  spent 20 f i e l d   d a y s  on t h i s   p r o j e c t .  This work: was t h e  :Eirst 
s t age  of a multi-year mapping p r o j e c t  which u l t ima te ly  w i l l  include all 

metallogenic model f o r   t h e  wide v a r i e t y  of mineral   deposi t  types   p resent  
of t h e  Babine Range. The ob jec t ive  of t h i s  p r o j e c t  is t o  develop a 

gold-bearing quar tz   ve ins  l i k e   t h o s e  of t h e  Dome Mountain qold camp. 
i n   t h e  Babine Range. The i n i t i a l   p h a s e  of t h i s   p r o j e c t  i s  concerned  with 

LOCATION FIND TOPOGRAPHY 

Dome Mountain,  which rises t o  1  753 metres   e levat ion,  is 38 kilometres  
e a s t  of smithers  within  the  northwest-trending  Babine Range. There .is 

Dome Mountain. The best   outcrop  occurs   in   creek  beds  and on t h e  rounded 
abundant  vegetation  and a general   lack of outcrop on t he  l o w e r  s lopes  of 

c r e s t  of t h e  mountain. The a rea  is a c c e s s i b l e   e i t h e r   v i a  t.he  rough 
Deception Lake fo re s t   road  from Telkwa o r   t h e  Chapman Lake logging  road, 
which i s  loca ted  east of t h e  Babine Range. Although  both  routes 
u l t ima te ly   l ead   t o   t he   t op   o f  Dome Mountain, ne i the r   rou te  i s  passab'le 
dur ing   per iods  of wet weather. 

EXPLORATION HISMRY 

Prospectors f i rs t  staked claims on Dome Mountain i n  about 1914 and  these 
claims were ac t ive ly   exp lo red   un t i l  1924. In 1923 and 1924, t h e  Dome 
Mountain  Mining Company, a newly  formed subs id ia ry  of t h e  New York based 
Federal  Mining  and  Smelting Company started  underground  workings on t h e  
Forks,  Cabin,  Jane  and  Ptarmigan  veins. Of these ,   t he  Fork:s was 
cons idered   the  most favourable  and a wagon road was constructed,  a 
permanent camp es t ab l i shed ,  and a s team-boi le r   p lan t   for  pumping and 
h o i s t i n g  moved on to   t he   p rope r ty   t o   a id   i n   t he   unde rg round  development. 
However, i n  1924, apparently  discouraged by t h e   l e n t i c u l a r   n a t u r e  of t h e  
ore ve ins  and excessive water i n   t h e  underground  workings, a l l  work  was 
ha l t ed  and the  boi ler-plant   dismantled and removed from  the: property.  

In 1932, Babine Gold Mines Limited  optioned  the  Free Gold property,  which 

workings to   c ross   cu t   severa l   smal l   go ld-bear ing   quar tz   ve ins .  Bulk 
i s  located 2 kilometres   northeast  of the  Forks,  and s t a r t e d  underground 

shipments were made i n  1938 and 1940; i n  1949 t i t l e  was t r ans fe r r ed  .to 
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Figure 65. Preliminary  geology of the D m  h u n t a i n  gold camp. 
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Ingray  Yellowknife Mines Limited  and i n  1951 Lake Surpr i se  Mines Limited 
reopened  the  underground  workings. In 1967 t o  1969  and 1972 t o  1973,. 
Cordilleran  Engineering and Amoco Canada Petroleum Company respec t ive ly  
examined t h e  Free Gold proper ty   as  a possihle  porphyry  copper  prospect.  
I n  1979 and  1980, E. Messich  and M. Kryger b u i l t  a road  connect ing  the 

underground  workings. From 1981 t o  1983, Reako Exp1oratior.s  Limited  and 
Free Gold p r o p e r t y   t o   t h e  Chapman Lake logging  road  and  extended  the 

Panther Mines Limited  completed  additional  underground  development  and 

Dome Mountain with  the  except ion of the   Free  Gold  were  under  option t o  
surface  t renching.   During  the 1984 f i e l d   s e a s o n ,   a l l   t h e   p r o p e r t i e s  on 

Noranda Exploration Company, Limited.  Noranda d id  soil sampling on a 

were es tab l i shed   bu t  no d r i l l i n g  was done. 
newly c u t  g r id  and constructed a road t o   t h e  Forks  showing. Drill s i t e s  

REGIONAL GEOLKGIC SETTING 

The Dome Mountain a r e a  i s  underlain by s u b a e r i a l   t o   s u b m a r h e   v o l c a n i c ,  
v o l c a n i c l a s t i c  and  sedimentary  rocks of the  Hazelton Group (Fig.   64).  

northwest  trending  Hazelton Trough  between Ear ly   Jurass ic  and  Middle 
The Hazelton Group is an  island-arc  assemblage  that  was d e p o s i t e d   i n   t h e  

J u r a s s i c  time. Tipper  and  Richards  (1976)  divide  the  Hazel-ton Group i n t o  
t h r e e  major  formations in   t he   Smi the r s  map-area (93L).   These  are  the 
Late  Sinemurian to   Ea r ly   P l i ensbach ian  Telkwa Formation, the   Ear ly  
P l i ensbach ian   t o  Middle  Toarcian  Nilkitkwa  Formation,  and t.he Middle 
Toarcian t o  Lower Callovian  Smithers  Formation. 

The  Telkwa Formation,  which i s  comprised  of subaerial  and  submarine 
py roc la s t i c  and  flow  rocks  with lesser in te rca la ted   sed imentary  rock:;, i s  
t h e   t h i c k e s t  and most extensive  formation of the  Hazelton Croup. The 
mixed s u b a e r i a l   t o  submarine  Babine  Shelf facies of t h e  Tel.kwa Formation, 
which sepa ra t e s   t he   subae r i a l  Howson f a c i e s   t o   t h e  west and the  subrmrine 
K o t s i n e   f a c i e s   t o   t h e  east, u n d e r l i e s   t h e  Babine Range (Tipper  and 
Richards,  1976). 

The N i l k i t k w a  Formation  conformably t o  disconformably  overl ies   the T,slkwa 
Formation. West of Dome Mountain it is comprised  of  predorninantly 
Toarcian  red  pyroclastic  rocks: t o  t h e   e a s t  it includes  Early 
P le insbach ian   t o  Middle  Toarcian  marine  sedimentary  rocks  with 
i n t e r c a l a t e d   r h y o l i t e   t o   b a s a l t   f l o w s .  

Nilkitkwa  Formation: it is predominantly  Bajocian i n  age. It is 
In t h e  Babine Range, the  Smithers  Formation  disconformably  overlies  the 

comprised  of foss i l i fe rous   sands tone  and s i l t s t o n e   w i t h  lesser 

does  not  occur  within  the  area of Figure 65. 
i n t e r c a l a t e d   f e l s i c   t u f f .  A s  f a r   a s  is known, t h e  Smitherr;  Formation 

DOME MOUNTAIN GEOLOGY 

The core of Dome Mountain i s  under la in  by a large  southwest-verging, 
sou theas t -p lung ing   an t i c l ina l   s t ruc tu re   t ha t   has  been c u t  by nor theas t  
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PRELIMINARY  STRATIGRAPHIC  COLUMN 
DOME MOUNTAIN 

MASSIVE ANOESITIC ROCKS 

F igu re  66. P r e l i m i n a r y   s t r a t i g r a p h i c  column, D m  Mountain gold camp. 
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and  northwest-trending  high  angle  faults  (Fig. 65). The  oldest  rock,s  are 
well  exposed on the  crest  of  the  mountain  and  a  good  stratigraphic 
section  is  exposed on  the south  slope. A preliminary  stratigraphic 
column  (Fig. 66) has  been  established on the  basis  of  this  section. 
Seven  major  map  units  are  recognized.  Going  up  section  these  are: ( 1 )  
fragmental  volcanic  unit (+lo00 metres?); (2) red  volcanicl.astic-green 
flow  unit (150-200 metres); (3) volcanic wacke-conglomeratf?-felsic tuff 
unit (20-50 metres); ( 4 )  rusty  argillite  or  shale  unit (50-100 metres); 
(5) dark  grey  siltstone  unit (250-300 metres); (6) thin-bedded  limestone- 

volcaniclastic  unit (+500 metres).  The  ages  of  these  units;  and  their 
siltstone-wacke  unit (50-100 metres);  and ( 7 )  greenish  grey  massive 

correlations  with  Hazelton  Group  formations  are  not  well  established. 
Limestone  samples  are  currently  being  processed  for  microfossils. 

Group on Dome  Mountain;  a  stock  of  quartz  porphyry or quartz  monzonite  is 
Several  small  plugs  or  dykes  of  diabase  or  diorite  intrude  the  Hazelton 

e%posed  near  the  Free-gold  showing. 

HAZELTON GROUP 

Telkwa  Formation 

Fragmental  volcanic  unit (1) 

A  chaotic  assemblage  of  coarse-grained  agglomerate,  tuff-breccia  and 
lapilli  tuff  with  lesser  intercalations  of  lithic,  crystal  and  ash  tuff, 
and  volcanic  derived  sedimentary  rocks  crops  out on Dome  Mountain.  'These 
rocks  are  purple,  mauve,  green  and  grey  in  colour.  Clasts  range  from 

comprised of  porphyritic andesite  or  crystal tuff. The  matrix  also 
less  than 1 centimetre to 40 centimetres  in diameter and  are  typically 

contains  abundant  crystal  and  lithic  fragments. In places  the  clasts  are 
flattened  parallel  to  bedding.  Beds  comprised  of  large  rorinded  bombs  up 
to 30 centimetres  in  diameter  floating  in a fine-grained  ash  matrix  are 
common.  Finer  grained  tuff  beds  within  the  unit  are  stronqly  foliated 

correlate  with  the  Rabine  shelf  facies  of  the  Telkwa  Formation  as 
subparallel to bedding.  The  fragmental  volcanic  unit  is  believed to 

described  by  Tipper  and  Richards (1976). 

Nilkitkwa  Formation 

Red  volcaniclastic - green  flow  unit (2) 
A  distinctive  unit  of  red  volcaniclastic  rocks  and  green to mauve 
amygdaloidal flows overlies  the  fragmental  volcanic  unit  that  forms  the 
core  of  Dome  Mountain.  This  unit is  well  exposed on the south  slope  of 
Dome  Mountain  and in  Federal  Creek  above  and  below  the  Forks  showing. 
Near  the  crest  of  Dome  Mountain the basal  part  of  the  unit  is  comprised 
of  thin-bedded  brick  red  lithic  tuff,  crystal  tuff,  vo1canj.c  wacke,  and 
granule  conglomerate  that  is  locally  cross-bedded.  Interlayered  lime 
green,  amygdaloidal  basalt  or  andesite  increases  in  abundance  up  section 
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and  comprises  the  upper  part  of  the  unit.  Outcrops  of  this  unit in 
Federal  Creek  are  thicker  bedded  and  have  less  reworked  volcanic  detritus 
than  those  near  the  crest of  Dome  Mountain,  suggesting  a  facies  variation 
to  the  east.  Here  the  volcanic  part of the  unit  varies  from  mauve  to 
green in colour  but  still  contains  conspicuous  chlorite-filled  amygdules 
and  vesicles. 

The  red  volcaniclastic-green  flow  unit  is  probably  the  basal  member  of 

exposure  and  erosion  of  the  Telkwa  Formation  and  deposition  of  subaerial 
the  Nilkitkwa  Formation on  Dome Mountain.  It  represents  a  period  of 

pyroclastic  rocks.  This  apparently  was  followed  by  a  marine 
transgression  and  deposition  of  green  submarine  basaltic  flows. 

Tipper  and  Richards (1976) describe a red  tuff  member of the  Nilkitkwa 
Formation  which  is  lithologically  similar  to  the  basal  part oE the  red 
volcaniclastic-green  flow  unit on Dome  Mountain.  However  this  red  tuff 
member  is  Toarcian in age  and  overlies  a  marine  sedimentary  unit  of  the 
Nilkitkwa  Formation.  If  this  relationship  is  correct  then  the  red 
volcaniclastic-green  flow  unit  occurs  lower  down  in  the  section  and  does 
not  correlate  with  the  red  tuff  member.  Additional  evidence  supporting 
this  conclusion  is  the  fact  that  sedimentary  rocks  that  apparently 
overlie  the  red  volcaniclastic-green  flow  unit  near  the  Forks  showing  are 
reported  to  contain  a  Late  Pliensbachian  pelecypod  (Myers,  personal 
communication). 

Volcanic  wacke - conglomerate - felsic  tuff  unit ( 3 )  

A  thin  unit  of  brown  to  buff  weathering  volcanic  wacke,  siltstone, 

overlies  green  amygdaloidal  flows  of  the  red  volcaniclastic-green  flow 
granule to pebble  conglomerate  and  fine-grained  felsic  tuffs or flows 

unit.  The  finer-grained  clastic  rocks  typically  have  a  slaty  cleavage 
and  contain  small  angular  clasts in a  silty  matrix. AS mentioned  above, 
the  unit  contains  poorly  preserved  Pliensbachian  pelecypods.  Adjacent to 
the  Forks  shaft on the south  slope  of  Eome  Mountain  and  the  north  bank  of 
Federal  Creek,  this  unit  is  pervasively  altered  and  has  disseminated 
pyrite  and  broken  quartz  stringers  suggestive  of an early  hydrothermal 
(exhalative?)  event. 

Rusty  argillite  unit ( 4 )  

A recessive,  poorly  exposed  unit  of  thin-bedded,  rusty  weathering  silty 
argillite  occupies a small  depression  between  the  main  part  of  Dome 
Mountain  and  its  southern  spur.  The  unit  typically  has  a  well-developed 
slaty  cleavage  and  tight  small  scale  fold  structures;  it  lacks  carbonate 
and  contains  ubiquitous  disseminated  pyrite.  Exploration  companies  have 
dug  several  bulldozer  trenches  across  the  unit  near  the  crest  of  the  Dome 
Mountain  ridge  but  no  significant  economic  mineral  concentration  has  been 
discovered. 
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Thick-bedded s i l t s t o n e   u n i t  ( 5 )  

Up t o  300 metres of monotonous, medium t o  thick-bedded,  dark  grey 
s i l t s t o n e   o v e r l i e s   t h e   r u s t y   a r g i l l i t e   u n i t .   T h i s   u n i t ,  w'nich i s  
r e l a t i v e l y   r e s i s t a n t  forms t h e  backbone  of the  south  spur  ( o f  Dome 
Mountain. The s i l t s t o n e   h a s  a s l a ty   c l eavage  i n  p laces .   L i tho logica l ly  
s imi la r   rocks   tha t   c rop   ou t  i n  Federal  Creek, below the  Forks  showing, 
a re   p robably   par t  of t h i s   u n i t .  

Thin-bedded limestone-siltstone-wacke u n i t  ( 6 )  

The th ick-bedded   s i l t s tone   un i t   g rades  up s e c t i o n   i n t o  a rmzlatively t h i n  
u n i t  of  well-bedded  dark  grey a rg i l laceous   l imes tone ,   l imy  s i l t s tone ,  and 
wacke w i t h  l e s s e r   i n t e r c a l a t i o n s  of pebble  conglomerate anmi chert.  These 
rocks  crop  out   near   the  southeast  end  of Dome Mountain ridge,   and i n .  t h e  
lower  road  cuts on the  southwest  slope above Marjorie Cree'<. The 
limestone  beds  weather i n   p o s i t i v e   r e l i e f   p r o d u c i n g  a ribb'ed  appearance 
on weathered   sur faces .   L i tho logica l ly   s imi la r   rocks   c rop   'ou t   in   the  
lower p a r t  of Federal  Creek. However, L'Orsa (1982)  r e p o r t s   t h a t  th.ese 
rocks  contain a poorly  preserved ammonite tha t   T ippe r   i den t i f i ed   a s  
probably  Sinemurian i n  age.   Therefore ,   correlat ion of these  rocks  with 
the  Nilkitkwa  Formation is suspect ;   they may be a sedimentary member of 
t h e  Telkwa Formation. A small outcrop of s imi la r   l i tho logy   occurs  i.n t h e  
c l ea r   cu t   sou theas t  of Dome Mountain. 

Green  thick-bedded  vlcaniclast ic   uni t  (7) 

The south  s lope of Dome Mountain i s  underlain by massive,   l ight   green,  
ca l ca reous   c rys t a l   t u f f   o r   vo lcan ic  wacke w i t h   r a r e   i n t e r c a l a t i o n s  of 
a rg i l laceous   l imes tone  and s h a l y   s i l t s t o n e .  The u n i t ,  which is est imated 
t o   b e   a t   l e a s t  500 metres   thick,   grades up s e c t i o n   i n t o  a mixed 

These rocks may c o r r e l a t e  with the red t u f f  member of t h e  N i l k i t k w a  
assemblage of mauve, red,  and green l i t h i c ,  c r y s t a l  and l a p i l l i  t u f f s .  

Formation.  Tipper  and  Richards (1976) descr ibe   s imi la r   rocks  i n  t h e  
upper p a r t  of the  Nilkitkwa  Formation  northeast  of Dome Mountain. As f a r  
a s  i s  known, these   a r e  the youngest  rocks i n  t h e  Dome Mountain  gold 
camp. 

INTRUSIVE  ROCKS 

Several   small   elongate  plugs  or dykes of f i n e   t o  medium-grained d i o r i t e  

The l a rges t   i n t rus ion  is exposed on t h e  lower  southeast   s lope,   jus t   south 
or d iabase   i n t rude   t he  Telkwa and  Nilkitkwa  Formations  on Dome Mount.ain. 

of  Federal  Creek.  These  mafic-rich  intrusions  cause  the  prominent 
aeromagnetic anomaly t h a t  i s  cent red  on Dome Mountain. The d i o r i t i c :  
intrusions  are   probably  Jurassic   in   age  and,   therefore ,  members of t h e  
Topley  Intrusions. 
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MINOR FOLD AXES 

Flgure 67, Beddfng, fo l la t fon,   quartz   ve ln ,  end f o l d  axts 
trends, Dane Mountaln  gold camp. The t r fangular  
symbol marks t h e   l o c a t l m  of Dom Mountafn. 
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Gutcrops of a l tered  quartz   porphyry and porphyrit ic  quartz  monzonite 
contain  quartz   vein  s tockworks  that   occur   east  of t h e  Frec! Gold veins.  

between 1967 and  1972. 
These in t rus ive   rocks  were t h e   t a r g e t  of  porphyry  copper  c!xploration 

STRUCTURE 

Dome Mountain is underlain by a l a r g e   a n t i c l i n a l   s t r u c t u r e   t h a t   p l u n g e s  
t o   t h e   s o u t h e a s t   ( F i g .  65). Evidence  supporting  this  conclusion  includes 
t h e   r e p e t i t i o n  of s t r a t i g r a p h i c   u n i t s  on e i t h e r   s i d e   o f  Dome Mountain, 
t h e   a t t i t u d e  of  minor fo ld   axes  which  plunge  gently t o   t h e   s o u t h e a s t  and 
east  (Fig.  671,  and  the  general  change  from  southwest t o   s o u t h e a s t  of 
d ips   for   bedding   and   fo l ia t ion   about  a sou theas t - t r end ing   ax ia l   t r ace  
(Fig.  67). The southwes t   l imbs   o f   minor   fo lds   genera l ly   d ip   s teep ly   to  
t he   sou thwes t   o r   no r theas t ;   t he   no r theas t  limbs t y p i c a l l y   d i p   g e n t l y   t o  
the   nor theas t .   This   sugges ts  the l a r g e   s c a l e   f o l d   s t r u c t u r e s   a r e  
asymmetric  and  verge t o   t h e  southwest. 

Fine-grained  tuffaceous  and  senimentary  rocks on Dome Mountain  have a 
wel l -developed,   ear ly   s la ty   c leavage ( S l ) .  This cleavage, which i s  
subpa ra l l e l   t o   bedd ing ,  i s  loca l ly   fo lded   and   cu t  by a weak crenulat ion 

quartz   veins ,  which bo th   pa ra l l e l  and cross-cut t h e  s la ty   c leavage,   have 
cleavage (S2) t h a t  is ax ia l   p l ana r  t o  t h e  major f o l d  strucztures.  Early 

been  broken  and o f f s e t  by the  crenulat ion  c leavage  (Plate  VII). Locally 
quar tz   ve ins ,   tha t   para l le l   the   s la ty   c leavage ,   a re   fo lded   (P la te  VIII); 
contained  sulphides  are broken  and r e c r y s t a l l i z e d  as a r e s u l t  of t h i s  
folding.  Massive  fragmental  rocks of t h e  Telkwa Formation  generally  have 
a poorly  def ined  f racture   c leavage  that   roughly  paral le ls   the   crenulat ion 
cleavage. 

Jo in t   t r ends  on Dome Mountain are shown on Figures 67 and 68. The most 
prominent  joint  set d ips   s teep ly   to   the   nor thwes t .  This trend i s  roughly 
perpendicular   to   the   major   fo ld  axes. These j o i n t s   a l s o   p a r a l l e l  

o f f se t   t he   s t r a t ig raphy   (F ig .  65). 
prominent   a i rphoto  l inears  and seve ra l  major h igh   ang le   f au l t s  which 

MINERAL OCCWRPENCES 

The loca t ion  of qua r t z   ve ins  on Dome Mountain is shown on Figures 65 and 
67. Charac t e r i s t i c s  of t h e   v e i n s   a r e  summarized i n  Table 1.  Most of t h e  
ve ins   t rend   nor thwes t   and   d ip   s teep ly   to   the   nor theas t  or southwest.; t h e  
Hoopes and  Cabin  veins  trend  northeast. The majori ty  of v e i n s   a r e   i n  

Formation. The Free  Gold  veins are a notable   except ion;   they  are   hosted 
f o l i a t e d  and   a l te red   tu f f ,   near   the   upper   contac t  of t h e  Telkwa 

uncertain.  These ve ins   bo th   para l le l   and  c u t  t h e   f o l i a t i o n .  The quar tz  
by massive  andesite. The s t r a t i g r a p h i c   p o s i t i o n  of these  rocks is 

veins  vary  from a few centimetres  up t o  3 metres   in   width.  Some veins  
a r e   l e n t i c u l a r  and local ly   folded  and  brecciated:   others   have 
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Plate VII. Foliated and folded quartz velns In the 
waIIro& of the Cabln veln. 

Plate VIII. Folded  and  brecclated  quartz,  Raven veln. 
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c o n s i d e r a b l e   l a t e r a l   c o n t i n u i t y   w i t h  l i t t l e  v a r i a t i o n   i n   a t t . i t u d e  and  do 
not   appear   to   be deformed. I n t e n s i t y  of wal l rock   a l te ra t ion  i s  var iab le :  
it is most in tense   near   the   Forks  and  Cabin  veins  but almost. non-existent 

pyri te-chalcopyri te ,   pyr i te-chalcopyri te-galena,   pyr i te-galena-  
near   the  Free Gold veins.  Sulphide  mineralogy i s  a l s o   v a r i a b l e ;   p y r i t e ,  

s p h a l e r i t e ,  and pyrite-arsenopyrite  assemblages are present   (Tahle   1 ) .  

CXME MONTAIN QUmTZ VEINS 
TABLE 1 

No. 
1 .  
2. 

4. 
3. 

5. 
6 .  
7. 
8. 
9. 

IO. 

11. 

Nam 

Forks 
Free  Gold 
Cabln 
Jane 
Hoopes 

Gem 
Hawk 

Eag I e 
PtarmIgan 
Raven 

Chance 

Host Rocks 

F o l l a t e d   t u f f s  
Green andesl t t 3  

F o l l a t e d   t u f f s  
i o l l a t e d   t u f f s  

F o l l a t e d   t u f f s  
F o l l a t e d   t u f f s  
F o l l a t e d   t u f f s  
Tuf fs  

Fo l l a ted   f o lded  
F o l l a t e d   t u f f s  

t u f f s  
F o l l a t e d   t u f f s  

Alteratlon 

None or  mlnor 
I ntenso 

Moderate 
Weak t o  moderate 
Moderate 
Weak t o  moderate 
Weak t o  moderate 
Weak 

Weak t o  m d e r a t e  
Weak to moderate 

Moderate t o   I n t e n s e  

mlnor components I n  brackets  
Py = p y r l t e ;  Cp = chalcopyr l te ;  GI  = galena; Sp = spha le r i t e ;  As = a rsenopy r l t e  

Forks (Mineral  Inventory 93L-22) 

Stream  deposits now cover   the  or iginal   Forks showing,  which is  reported 
t o   o c c u r  i n  t h e  bed  of Federal   Creek  just  below i ts  confluence  with a. 
smal l   southern   t r ibu tary  ( M i n i s t e r  of Mines, Annual Reports, 1922, 192.3, 
1924).  Tuff  outcrops on the  banks of Federal  Creek,  above  and below t h e  
showing, a r e   pe rvas ive ly  sericite-carbonate-fuchsite a l te red   and  
fo l ia ted ,   and   cu t  by qua r t z   s t r i nge r s   (F ig .   69 ) .   Seve ra l   sho r t   ad i t s  
were   d r iven   in to   th i s  zone i n   t h e   e a r l y   d a y s  of explora t ion   hu t   these  

underground  development by t h e  Dome Mountain Mining Company i n  1923 and 
fa i led  t o  intersect any major  quartz ve ins .  However, subsequent 

1924 i n t e r s e c t e d  two  major qua r t z  v e i n s ,  one trending  northwest and 
d ipping   nor theas t ,   the   o ther   t rending   nor theas t   (F ig .  69). 

I n  1923, a three-compartment  shaft was sunk t o  a depth of 3 2  metres and  a 

a northeast-dipping  quartz   vein which was t h e n   d r i f t e d  on for 
45metre   tunnel   dr iven  to   the  northwest .  A 12-metre c rosscut   in te rsec ted  

approximately 45 metres  going  southeast. Dome Mountain  Miring Company 
sampled the   ve in   a t  1.5-metre in te rva ls   over  a s t r ike  1engt.h of 33.5 
metres. The sample  width,  and  presumably  the  vein  width,  varied from 30 
t o  150 centimetres.  Precious  metal  values  ranged from 1.4 t o  75.5 gzams 
per  tonne (0 .04  t o  2.20 ounces  per  ton)  gold and  10.3 t o  1:!0 grams per  
tonne   (0 .3   to  3.5 ounces  per  ton)  si lver.   me  weighted  average of t hese  
assays  i s  15.3 grams per  tonne  (0.447  ounce  per  ton)  gold imd 59.0 grams 
per  tonne (1.72 ounces  per   ton)   s i lver .  
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Flgure 68. Stereonet   plots  for   beddlng,   fol lat lon,  
quartz  velns, and fo ld  axes. 
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The caved p o r t a l  and  winze f o r  a 27metre-long,  southeast-t .rending  adit  
is located  approximately 23 metres west of the  Forks  shaf t   (Fig.  69) .  
Approximately 12  metres of d r i f t i n g  and a s h o r t  winze follow a qua r t z  
ve in   nor theas t  from the  end of t h e   a d i t .  Dome Mountain  Mining Company 
sampled t h e  q u a r t z   v e i n   a t   1 . 5 m e t r e   i n t e r v a l s   a l o n g   t h e   d r i f t  and w.inze. 
The weighted  average for these  samples was 42.1 grams pe r  t.onne  (1.2'3 
ounces  per  ton)  gold and  85.4  grams per   tonne (2.49 ounces  per  ton) 
s i lver   over   approximately 12  metres. 

2 

\ 
SEE LEGEND. F lOURE 65 
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Figure 69. Detal led geology of the  Forks vein. 
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Free Gold (Mineral Inventory 93L-23) 

The Free Gold showings a re   l oca t ed  on the   heavi ly   t imbered  northeast  
s lope of Dome Mountain, a t   approximately 1 250 metres  elevation. Access 
i s  v i a  a good gravel   road which leaves   the  Chapman Lake hanlage  road a t  
kilometre 69. 

Babine  Gold Mines Limited was inco rpora t ed   i n  1932 t o   e x p h r e   t h e   F r e e  
Gold property.   Ear ly   explorat ion  included hand t renching,   surface 
s t r i p p i n g ,  and s inking  of sha l low  shaf t s  and p i t s .  In 193:3 and  1934, a 
c ros scu t   ad i t  was driven  approximately 110 metres southwest. The number 
3 ve in  was i n t e r s e c t e d  and a 42-metre d r i f t  was d r i v e n   t o  .the  northwest 

metres of d r i f t i n g  was done on t he  number 4 ve in .   Addi t iona l   d r i f t ing  
(Fig.  7 0 ) .  A crosscut  was then  driven  southwest  and  approKimately 23 

was done on t h e  number 3 vein  from  the  end of a northeast   'crosscut   (Fig.  
7 0 ) .  

Exploration work on the   Free Gold property  has   discovered Cive major ( 1  
t o   5 )  and many smaller   quartz   veins .  These veins  vary  from a few 
c e n t i m e t r e s   t o  2 metres   in   width.  Most of the   ve ins   d ip   s teep ly   nor th-  
e a s t ;  some shal low-dipping  veins   are   a lso  present   east  of the  main 
showings  (Fig. 7 0 ) .  Some of t he   ve ins  may merge a t   dep th  ,as indicated  by 
converging  s t r ike and d i p   d i r e c t i o n s .  

The Free Gold qua r t z   ve ins   t yp ica l ly   con ta in   py r i t e   w i th   l e s se r  amounts 
of spha le r i t e ,   ga l ena ,   t e t r ahedr i t e ,  and chalcopyrite.   Native  gold i s  
rare. L a t e   f a u l t  movement along some of t h e  veins has   sha t te red   the  
qua r t z  and a t tendant   su lphide   g ra ins .  The hos t   andes i te  i s  only   s l igh t ly  
a l t e r ed :  it does  not   have  the  wel l -def ined  fol ia t ion  typic31 of host  
rocks  for   veins   higher   up on Dome Mountain. 

Canada Department  of Mines and  Resources  processed a bulk  shipment c'f 680 
pounds i n  1938 (Minister of Mines, B.C., Ann. Rept.,  1938).  This  sh.ipment 
averaged 61 grams per  tonne  (1.78  ounces per ton)   gold,  75 grams per 
tonne  (2.18  ounces  per  ton)  si lver,  1.54 per cent   lead,  5.87 per cent  
z inc ,  0.15 per  cent  copper,  0.02 pe r  c e n t  a r sen ic ,  and 10.38 per   cen t  
sulphur .   Pol ished  sect ions of t h e   o r e  showed t h a t   s h a t t e r e d   p y r i t e  
gra ins  were veined by success ive ly   l a t e r   spha le r i t e ,   t e t r a ' hed r i t e ,  

and cha lcopyr i te   microvein le t s   tha t   cu t  and hea l   sha t t e red   py r i t e .  
cha lcopyr i te ,  and galena.  Minute  grains of nat ive  gold  occur  i n  galena 

Babine  Gold Mines Limited made a further  shipment of 2 715 tonnes of 
high-grade  ore to   the   Pr ince   Ruper t  smelter i n  1940 (Minis te r  of Mines, 
B.c., Ann. Rept.,  1940). 

In 1951,  Lake Surprise  Mines Limited  optioned  the  Free Gold group an.d d id  
a comprehensive  sampling  of  quartz  veins  both on t h e   s u r f a c e  and 
underground. The weighted  average  of 31 samples  collected  over 24 metres 
on t h e   n o r t h e a s t   d r i f t  of vein number 3 was 27.2 grams per  tonne  (0.79 
ounce per   ton)   gold,  28.3  grams per  tonne  (0.83 ounce p e r   t o n )   s i l v e r ,  
and  1.35  per  cent  zinc;  the  southwest  drift   averaged 58.7 grams per tonne 
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s i l v e r ,  6 .1  per  cent  zinc,   and 2.08 per   cen t   l ead   fo r  13 samples 
(1.71 ounces  per  ton)  gold,  80.1 grams per  tonne (2 .35 ounces  per  ton) 

co l lec ted   over  12 metres. This ve in  was a l s o  sampled  on  surface. The 
average  of 40 samples  collected  over 61  metres was 70.5 grams per  tonne 

s i l v e r ,  and 0.81 per   cent   z inc.  Recent operators  have  apparently mined 
(2 .07  ounces  per  ton)  gold, 94.1 grams per  tonne (2 .76  ounces  per  ton) 

t h i s   p a r t  of   the   vein by an  open c u t  (Fig. 70) .  Twenty-four  samples 
co l lec ted   over  27 metres i n  t h e   d r i f t  on t h e  number 4 vein  averaged 20 
grams per tonne (0 .58 ounce  per  ton)  gold,  62 .9  grams per   tonne ( 1 . 8  
ounces per t o n )   s i l v e r ,  and 1.67 per   cent   z inc.   This  work showed t h e  
e r r a t i c   n a t u r e  of   metal   concentrat ions  within  the  quartz   veins .   rdld 
assays  ranged  from 391 grams per tonne (11 .4  ounces   pe r   t on )   t o  trace. 

The Free  Gold  property was reexamined by Cordilleran  Engineering  and 

This work focused on a possible  porphyry  copper  deposit   associated  with 
Amoco Canada Petroleum Company i n  1967-1969 and 1972-1973 respec t ive ly .  

the  quartz   monzoni te   intrusion  located  north of t h e  main quartz   vein 
occurrences.  

Panther Mines Limited  optioned  the  Free Gold property  from  Lorne Warren 

Explorations Limited.  The proper ty  w a s  d r i l l e d  i n  1981. D r i l l  ho le  
i n  1980 and  subsequently  entered  into a joint   venture   with Reako 

loca t ions  and   quar tz   ve in   in te rsec t ions   a re  shown on Figure 70. It is 
d i f f i c u l t  t o  c o r r e l a t e   t h e   d r i l l   i n t e r s e c t i o n s   w i t h  known surface  and 
underground  ve in   occur rences   fur ther   i l lus t ra t ing   the   unpredic tab le  
nature  of quar tz   ve ins  on the   p roper ty .  This complexity i s  probably  due 
t o   f a u l t i n g .  

Cabin 

The Cabin  vein  crops  out  near  the  head  waters  of  Federal   Creek. Here it 
is approximately 3 metres wide  and s t r i k e s   n o r t h e a s t .  The ve in   conta ins  
abundant   pyri te   with lesser arsenopyrite  and  galena.   Gold  values  are 
r e p o r t e d   t o   b e   r e l a t i v e l y  l o w  (Minis te r  of Mines, B.C., Ann. Rept., 1922) .  
The qua r t z  v e i n  is bounded  by a narrow  zone  of  strongly  altered  and 

Mining Company drove a c rosscut   nor th ;  it i n t e r s e c t e d   t h e  v e i n   a t  107 
fo l i a t ed   rock  t h a t  c u t s  t h e   r e g i o n a l   f o l i a t i o n .  I n  1923, Dome Mountain 

metres. The ve in  was followed by s h o r t   d r i C t s   t o   t h e   n o r t h e a s t   a n d  
southwest .   Gold  values   a long  the  dr i f ts   ranged  f rom 0.68 t o  20.9 grams 
per   tonne  (0.02 t o  0.61 ounce per ton)   with up t o  181.8 grams per  tonne 
(5 .3  ounces  per   ton)   s i lver   (Hilchey,  1963) .  

Jane 

The Jane  vein is located on the   southwest   s lope of Dome Mountain  ridge 
(Fig.  6 5 ) .  Several short crosscut  trenches  expose  this  narrow,  northwest-  

quartz  vein  occurs  within a zone of s t r o n g l y   f o l i a t e d   t u f f s  of t h e  Telkwa 
t rending  vein  over  a s t r i k e   l e n g t h  of approximately 150 met.res. The 
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Formation. There is  a narrow  zone  of s e r i c i t e   a l t e r a t i o n   a l o n g   t h e   v e i n  
margins. The ve in   conta ins   var iab le  amounts  of sha t te red   pyr i te   and  
chalcopyri te .  

a d i t  on t h e  Jane vein. Company p lans  show t h a t  t h e   v e i n   v a r i e s  from 30 
In 1924, t h e  Dome Mountain  Mining Company drove a 75-metre-long d r i f t  

t o  130 centimetres i n  width: it dips   s teep ly   southwes t   a t   the   por ta l .  and 
moderately  northeast a t  the   end   o f   t he   d r i f t .  The best   grade  materi .al  
occurs   near   the   por ta l  where the   ve in   averages  68.6  grams per   tonne ( 2 . 0  
ounces  per  ton)  gold  and 140.6 grams per  tonne (4.1 ounces  per  ton) 

p o r t a l  t h e  vein  averages 6.2 grams per tonne (0.18 ounce pe r  ton)   gold 
s i l v e r  over a d is tance  of 1.5 metres. From 26 t o  41 metres i n  from t h e  

w i t h  low si lver   va lues .  Ten samples co l lec ted   over   the  l a s t  14.6 metres 
of t h e   d r i f t  had gold  and  s i lver   values   ranging from 1.0 t o  16.0 grams 
per   tonne (0.02 t o  0.47 ounce per   ton)   and  27.3 t o  1 374.2 grams p e r  
tonne (0.8 t o  40.3 ounces  per  ton)  respectively.  Sample from t h e  
remainder  of t h e   d r i f t   r e t u r n e d  low gold  and  s i lver   values .  

The Dome Mountain  Mining Company a l s o  sunk a s h a f t  a shor t ,   d i s tance  
southeas t  of the   por ta l   o f   the   Jane   ve in .  The v e i n   i n   t h i . s   s h a f t  is 
r e p o r t e d   t o  be r e l a t i v e l y  wide  and  high  grade (Minister of Mines, B.C., 
Ann. Rept.,  1922); it is probably  an  extension of the  Jane  vein.  

Hoopes 

The Hoopes vein is located  approximately 215 metres northwest of  thls 
p o r t a l  of the  Jane  vein.   Several   trenches  have  been  cut  across  the  vein 
which appears t o   t r e n d   n o r t h e a s t .  The vein i s  not  well enough  exposed t o  
determine i t s  exac t   a t t i tude   and   th ickness .  In one t rench  a 
s teeply   d ipping   quar tz   ve in   wi th   abundant   pyr i te   and  lesser cha lcopyr i te  

w i th   l e s se r  s p h a l e r i t e  and g a l e n a ,   i n  a quar tz  and a lb i te -hea led   b recc ia  
is exposed. An adjacent  trench  exposes a 20metre-wide  zone  of  pyrite,  

t h a t  may b e   r e l a t i v e l y   f l a t   l y i n g .  The Hoopes ve in ,   l i ke   t he   J ane  .vein, 
occurs   within a zone of s t rong ly   fo l i a t ed   t u f f   t ha t   ove r l j . e s  massiv,e 
agglomerate. The vein  and  breccia  zone  appear t o   c r o s s c u t  the 
f o l i a t i o n .  

A sample co l l ec t ed   ac ross  1 metre of t he   ve in  is r e p o r t e d   t o   h a v e  
contained  gold and s i lve r   va lues  of 43.6 and  171.5  grams per  tonne  (1.28 

Rept.,  1922). 
and 5.0 ounces per t o n )  respec t ive ly  (Minister of Mines, ,3.C., Ann. 

Hawk 

Trenches on t h e   e a s t   s l o p e  of Dome Mountain cu t   ac ross   s eve ra l  20 t 'o  30- 
centimetre-wide,   steeply  northeast-dipping  quartz  veins.  Here, t h e  host  
rocks  have a wel l -developed  fol ia t ion  or   s la ty   c leavage which d ips  
moderately t o   t h e   n o r t h e a s t .  The Hawk veins   contain main:ty sha t t e red  
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p y r i t e .  Gaul  (1922)  reports  that  a well-mineralized  sample  collected 
from  one of the  veins  contained 44.6  grams per  tonne  (1.3  ounces  per  ton) 
gold  and 343 grams per  tonne ( 1 0  ounces per t o n )   s i l v e r .  

Gem 

Prospectors  have  exposed up t o   f o u r   p a r a l l e l   q u a r t z   v e i n s   i n  hand-dug 
pits and  trenches.   These  workings  are  located  approximately 750 metres 
along strike from  the Hawk veins.  The C h n  veins   dip  moderately  to   the 
nor theas t   to   s teep ly   southwes t .  The host   rocks  are  medium t o   t h i c k -  
bedded t u f f s  of t h e  Telkwa  Formation that   d ip   moderately  northeast .  
There i s  only weak t o  moderate   fol ia t ion  and  wal l rock  a l terat ion 
assoc ia ted   wi th   the  Gem veins.  The ve ins   conta in   sha t te red   pyr i te   and  
l e s se r   cha lcopyr i t e ,   a r senopyr i t e ,   spha le r i t e ,  and  galena.  Gaul  (1922) 
r epor t s  a sample co l lec ted   across  61 cent imetres  of the  main vein  assayed 
87.8  grams per  tonne  (2.56  ounces per ton)  gold  and 190.7  grams per  tonne 
(5.56  ounces  per  ton)  si lver.  

Eagle 

The Eagle  vein i s  located  approximately 275 metres nor theas t  of t h e  Gem 
veins .  A small   trench  has  been dug on the   poorly  exposed  quartz   vein.  
The vein is approximately 20 cent imetres  wide  and  dips  steeply  northeast .  
A sample c o l l e c t d  by Gaul  (1922)  across 20 centimetres  assayed 38.4 
grams per  tonne  (1.12  ounces  per  ton)  gold  and 24 grams per tonne  (0.7 
ounce per t o n )   s i l v e r .  

Ptarmigan 

The Ptarmigan  veins are loca ted  500 metres northwest of the  Eagle   vein,  
on the   fores t -covered   nor th   s lope  of Dome Mountain.  Frospectors  have dug 

exposing a t  l e a s t   f o u r   p a r a l l e l   q u a r t z   v e i n s .  The ve ins   a r e  up t o  75 
severa l  pits and crosscut t ing   t renches   in   the   sha l low  overburden ,  

they  contain  pyrite  and  arsenopyrite-rich  bands.   rhderground,  the No.  2 
centirnetres  wide;  they  dip  steeply  southwest  or  northeast .  On sur face  

vein is repor t ed   t o   con ta in   l enses  of ga lena ,   pyr i te ,   and   spha ler i te .  
The h o s t   r o c k s   a r e   s t r o n g l y   f o l i a t e d   a d j a c e n t   t o   t h e   v e i n s   b u t   n o t  
s t rong ly   a l t e r ed .  

In 1924, t h e  Dome Mountain  Mining Company drove a 115 lne t r e   t unne l   t o  

t o  be r e l a t i v e l y  low grade;  the maximum assay  reported was 13.7  grams per  
explore  the  Ptarmigan No.  2 vein.  TJnderground sampling showed the   ve in  

tonne  (0.4  ounce  per  ton)  gold.   These  results were disappoint ing  because 
samples  from  trenches  along  the  vein  contained good gold   and   s i lver  
values.  
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Raven 

The Raven vein i s  loca ted  on a northwest-facing  slope  near  ' the  top of 
Dome Mountain  (Fig. 65) .  Early  prospectors  drove two s h o r t   a d i t s  on t h e  
vein.  The vein is well  exposed a t   t h e  back  of t h e  upper a d i t ,  where it 
i s  20 cent imetres  wide  and contains   abundant   shat tered  pyri te  and 
chalcopyri te .  The hos t   rocks   a r e   s t rong ly   fo l i a t ed   t u f f s   t ha t   have  
subsequently  been  folded. The vein is  conformable t o   t h e   f d i a t i o n  and 
has   a l so  been fo lded   (P la te  V I I I ) .  Gold va lues   a r e   r epor t e ' 3   t o   be  around 
34 grams per  tonne ( 1  ounce per   ton)   (Minis te r  of Mines, B L . ,  Ann. 
Rept.,  1922). 

Chance 

The  Chance vein i s  l o c a t e d   i n   t h e  bed  of Camp creek, a small 
southeas t - f lowing   t r ibu tary  of Federal  Creek. It is  approximately 750 
metres southwest of the   Free  Gold veins .  The quar tz   ve in  i s  
approximately 120 cent imetres  wide  and d ips   s t eep ly   no r theas t ;  it 
contains   coarse-grained  pyri te .  The wal l rocks   a re   fo l ia ted  and a l t e r e d  
t u f f s .  The vein is repor t ed   t o   con ta in   " f a i r "   go ld   va lues   (Min i s t e r  of 
Nines, B.C., Ann. Rept.,  1923). 

DISCUSSION 

All of   the  quartz   veins  on Dome Mountain, with  the  except ion of the   Free  
Gold veins ,   a re   hos ted  by fo l ia ted ,   f ine-gra ined   vo lcanic las t ic   rocks .  

movement a long  these less competent  beds  during  the  early  stages  of 
The f o l i a t i o n  i s  e s s e n t i a l l y  a s la ty   c leavage  that   probably  developed by 

fo ld ing .  Many of the   quar tz   ve ins  were probably  formed a t   t h i s  time,. 
then were folded  and  broken as the   hos t   rocks  were f u r t h e r  deformed. 
This  conclusion is supported by the folded nature  of many of the   quar tz  
veins  and the   sha t t e red   na tu re  of their   contained  sulphide  minerals .  
Some remobil izat ion of e a r l i e r   q u a r t z   v e i n s  may a l s o  have  taken  place? 
during t h e  fo ld ing .   Pos t - fo ld ing   quar tz   ve ins   a re   a l so   p resent   bu t   these  
a r e   u s u a l l y  narrow  and barren. 

What  was the  source of the f l u i d s   t h a t  produced  the  gold  and  si lver- 
bear ing   ve ins  of t h e  Dome Mountain  gold camp? Two poss ib i l . i t i e s   a r e :  

( 1 )  The ve ins   a re   re la ted   to   bur ied   in t rus ive   bodies  which  were 

p r e f e r e n t i a l l y  moved a long   t he  more permeable f o l i a t e d   t u f f  beds. 
emplaced during t h e   e a r l y   s t a g e s  of fo ld ing .  The maqmatic f l u i d s  

( 2 )  The ve ins  were produced by heat ing  and  remobil izat ion of low 
temperature components  of a t h i ck   vo lcan ic   p i l e   du r ing   fo ld ing .  The 
f lu ids   migra ted  upward i n t o   f o l i a t e d   t u f f  beds  near  the  top of t h e  
vo lcan ic   p i l e .  
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The  first  possibility  is  favoured  because  of the  strong  aeromagnetic 
anomaly  associated  with  Dome  Mountain.  This  anomaly  suggests  that  a 
buried  intrusive  body  occupies  the  core  of  the  mountain.  This  postulated 

plugs  and dykes that  occur about  the  mountain. Also,  the  intensity  of 
intrusive may  be dioritic in composition,  a5  indicated by  several  small 

hydrothermal  alteration  associated  with  some  of  the  veins  suggests  the 
fluids  were  quite  hot  and  reactive,  which  is  consistent  with  a  magmatic 
source.  Variations in  sulphide  assemblages in the  veins  are  probably 
related to depth of exposure  and  distance  from  the  inferred  heat  source. 
In term of  the  epithermal  model,  the  veins on Dome  Mountain  would  be 
fairly  deep  and  at the  overlap  between  the  precious  metal  and  base  metal 

Figure 71. 
zones. A genetic  model  for  the  Dome  Mountain  gold  camp is  presented on 
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Figure 71. Structural model, Dorm Mountain gold camp. 
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Figure 72. Geological setting of the Seeley Lake area in t h e  Bower Basin. 
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