
GEOLOGY  AND  MINERAL  DEPOSITS 
OF THE KITSAULT VALLEY* 

(103P/11, 12) 
By G. L. Dawson  and D. J. Alldrick 

INTRODUCTION 
The Kitvault River valley was mappcd frnm July I t o  Scptcmhcr 

I ,  1985. Ob,iectives of the  program arc 11): 

( I )  Establish a stratigraphic column. 
(2) Document thc rqional fcological  sating. 
(3) Delineate areas of high mineral pott:ntial. 

fromAliccArmnorthtntheCambrialceSieidandforappnrxilnately 
Thc area mapped.  u,hich covers 700 square kilomctres. extends 

out by two  two-man tly camps moved every two to five days. 
10 kilometres east and west of thc Kitsault River. Work was carried 

Data was recorded o n  1:25 000-scale cnlargemcnts of 19x2 scrics 
1:50 000-scale air photographs. 

HISTORY 
K'rospccting in the Kitsault valley starred in the early 1900's 

because of intcrcst  generated by discoveries at Anym and i n  the 

on  silver veins. 
Stewart region. By 1913 numerous  claims had been staked. mainly 

The Dolly Varden, blomcstakc. North Star, andTorhrit  properties 
were mined  between I$ I5 and 1959. Total production was I 284 882 
tonncs grading 485 gram\ silver pcr tonnc. 0.38 per cent lead. and 
0.02 per cent zinc. 

The area saw rencw<?d cxploration  focused on  porphyry copper- 
molybdenum deposits  from 1965 to 1970. The Ajax molybdenum 
prospect was \yakked during  this  period. Dnlling at Alax outlined 
indicated resemes of 5:!6 967 (KKJ tonnes  grading 0.09 per cent M u .  

The regional gcology  has  prcviously hem described hy McCon- 
neli(1913).Turnbull (IYlh). Hanson(l921, 1922a. 1922b. 1923. 
1928). andBkrck (1951). 

REGIONAL  SETTING 
The maparea l i e b  at the western margin o f  the lntermontanc Rclt 

(Fig.31-I) .Thevulcanicandsedimentaryr~~ksarecorrcl~~tivcwith 
the Lower to Middle  Jurassic Hazelton Grnup. The Kitsault rock\ 
were deposited in an active  volcanic  environment:  characteristically 
units wedge and are intermixed. A sedimcntary  sequence o fpmtw 
blc  Middle Jurassic ;ge overlies the volcanic-scdimentary as- 
semblage. The entire  Iurassic  section  has  undergone  greenschist 
facies metamorphism. 

VOLCANIC  AND  SEDIMENTARY  ROCKS 
MAP  UNIT I 

Unit 1 is a thick sedimentary Sormation consisting of interhedded. 
finely laminated black siltstone.  argillite. md  minor wacke. Rare 

andesitc  occur  within the u n i t :  four  small quartz-felrlspsr por- 
sills or flows of augite porphyritic basalt and hornblende  porphyritic 

phyritic and biotite porlhyritiu quartz monzonite stocks intrude the 
unit.ThebaseofunitI isnotenposedinthemap~area.butthcl~nitic 
at least I 200 metyes thick. 

The thick package ofthin-bedded clastic rucks in unit I represent5 
a period of tlysch  scditncntetion in a deep water cn\,ironment. 

MAY UNIT 2 
Unit 2 is a m i d  scqucncc of volcanic and epiclastic rock: -~ 

augite. feldspar. and olivinc  pclrphyitic basalt tlows. pyrochsticr. 
andderivedoanglomcrater.Th~unitis150t~~700melre~thick. Ill: 
contact with underlying unit  I :sedimentary rocks is sharp  an1 
marked by Mack limestone ovcrlam by a discontinuous f l o r r  i f  

olivine pw~hyrit ic hasalt. 
Dark grccn  augite porphyriti: basalt flows and pillowcd tlow ar: 

found abovc thc olivine  basalt.  The  augite  phenocrysts rangr: 'rot1 
2 to 15 millimetrcs io diamcta-. An excellent  exposure of pil1vh.e I 
flows crops ou t  along the wcctcrn sicc  ofthe Varden Glacier. .I\ XIV? 

thc augite  porphyry Slows arc mnor  and discontinuous 1a)e.s i f  
olive  green to black. locally augite or ieldspar porphyritic b,i!dti: 
tuff and breccia. Olivc  green to grey cobble conglomerat8:! ar: 
uppermost in the unit. Clacts are rounded to suhangular, lnatrir 
supported.  and  dominantly augitc porphyrilic basalt. 'The in;,trir 
consists of black volcanic silt lo sand-sized  grains. 

These  rocks  represent a period 01 iuhaqucous basaltic volca iisrl 
followed by erosion  and depa,itim OS sedimcnt derived Sronl th: 
basaltic flows and tufSs. 

MAP UNIT 3 
A sedimentary and volcanil: si:q?lcncc of siltstone. sanditzne, 

wacke, grit. pebble to cobble 8:ongl;meratc. and volcanic brcrcil 
comprise unit 3 .  The unit writs i n  thickness from 2 000 mcln:i ill 

the enst to less than 400 mctrcc in thc west part ofthe ~nap-~l re~l .  'Th,: 
basal contact is gradational 

The lowermost lithology of u n i t  3 consists of finely lalnlnilte~l 

glomcrate.  Overlying the siltst(~ncs arc mottled. prey and m a - x t !  
siltstone with lesser fine sandstiror and waokc. and rarc , :ow 

The clasts arc generally  angular t o  subrounded. randomly o>.icn- 
nassivc volcanic  breccias that ;are Ill,: m;i,iar component  of the: ,unit. 

tatcd. and matrix supportcd. 'Thc Drcccias arc hcterolithic w i t h  
clasts dcrivcd mainly f r o m  fe ldspr~hornhlunde  andcsitc a d  t o  1 

lesser degrcc from augite  porphyritic basalt. Minor finely lanllr ;$tal 
siltstone, sandstune, and 1imcs.onc tlcds are intercalated witkin th: 
breccias. Volcanic hrcccias  arc thick<:st along the eastern side of  th: 
map-area  and wcdgc out in thc  ccntlc. 

laminatcd siltstones, sandstoncs, and grits  including a distin? iv,! 
The  top of unit 3 is a sequeniz oi prey to h l x k  intcrhcdded f i r  el:! 

polymictic  conglumrratc. Cl.isti ,I thc  conglomerate arv well 
rounded and consist largely of whitc chert and black siltstone Iter,! 
are also  local  volcanic pebble!, and cobbles. The conglumei-at: i l  
clast supported, with a matrix of !;ill trr fine sand-sized grains 

MAP  UNIT 4 

within it arc ffows or subvolcanic sill, ~ ~ f s i ~ ~ ~ i l a r c o m ~ o s i t i o ~ ~ .  :.llir 
Unit 4 consists dominantly of andcsitic  pyroclastics. altl-irugk 

beds and lenses ofepiclastic  sci.immtary  rock. argillitc. litretone 
chert.  jaspcroidalchcrt. and balitccampri%e I O t o  IS pcrccnt oi'tht 
unit and arc randomly distrihutcd  tliroughuut  the  andesite s,tiida 
The unit is 500 t o  2 000 metre, thick; it ha, a sharp basal c o r ~ ~ a c :  
with unit 3 rocks. 
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maman  mottling: they comprisc dust tuff. ash tuff, lapilli tuff, and 
Thc andesitic pymclastics are generally grcm with local. minor 

cninw tuff hrcccia. Lapilli arc angular to  suhanyular. randomly 
orientated.  nratrix  supportcd. and hcterolithic.  although  fcldspar 
and!urbumhlende cryctal-richandcsitcr  predominate. The matrix is  
finc  grained. 

hornblende  porphyritic andcsite units arc probdhly tluws o r  sub- 
Greyish grccn. m a s s i ~ ~ .  fine to medium-graincd feldspar a n d h  

volcanic s i l l s  within the andesitic pilc.  Similar  compo\itinn and 
limited exposure  make lithological cuntacts difficult t o  distinguish. 
hut the si l ls or flows may constitute  up to  500 mctrcs 01 thc total 
thickness of map unit 4. 

stone. grey to black  limestone. pale grey barite. red 10 pink jas- 
Although intcrbeds of brick red. epiclastic siltstone and can& 

pcrnidd chert. and white to grey  chert are not valumetrically  impor- 
tant.  they arc valuahlc bscausc  they  enable structure within the 
volcanic sequence to  be detcrmined. Individual beds and lenses arc 
generally less than 5 metres thick: however. on  Tsimstol  (Haystack) 
Mountain a 150-metre-thick lens of grey to black.  interlaminated 
siltstone and limsstonc occurs within the andesite sequcnce. Thcse 
sedimentary rocks reprcscnt hricf periods of quiexcnce  during 
andesitic pyroclastic activity  in a  predominantly subaqueous 
environment. 

MAP UNIT 5 

volcanic breccias and conglomerates. with Icsser dacite flows and 
Unit 5 i s  a nlarine accmblage of alternating green and maroon 

pyroclastics. and minor  black siltstones and limestoncs.  The  unit is  
exposed only along the northern and  eaktcrn pcrimetcr of the ,nap- 
area. Along the  wcstern  edge of the Kitsault  Glacicr and  northcast ui  

area ofthe  Wolf mine the unif consisfs ofdacitic dust tuffand i s  less 
Kinskuch Lake i t  has a maximum thickness of I 500 mctrcs. In the 

than IIKI metres thick.  Thc  lower contact of the unit i s  gradational. 

are angular to suhroundcd. matrix supported.  and  composed domi- 
The  green and maroon  volcanic breccias contain fragments which 

nantlyoffcldsparcrystal-rich unit 4 andesitc.  The matrixconsists of 

contains interbeds  and lenses of fincly  laminatcd black siltstone. 
sand-sired  feldspargrains. Thcmck is gcnerally massive but locally 

of these hrcccks and conglomeratcs, and thc interbcddcd  limestone 
limestone. and  sandstone.  The alternating grecn  and maroon  colour 

layers suggest the  clastic rocks may be debris flows depositcd in an 
altcrnafing suhaqueous to subaerial cnvimnmcnt. 

Pale green  dacite flows  and pynxlastics in the unit range up t o  
900 metres in thickness but arc laterally  discontinuous. The flows 
are fine to medium  grained: often they contain mcgacrysts of zoned 
K-fcld\par or prismatic  plagioclase phenocrysts up to 3 cmtimctres 
long.  Dacitic tuffs and lapilli tuffs on the  u'cst  side of the Kitsault 
Glacier arc rhythmically bedded,  suggesting that they  may  be  water- 
lain pyroclastics. 

one fclsic volcanic centre and the thick sections indicate that  the 
The dacite tlows and pyroclastics probably  derive  from mare than 

exposures are near-vent accumulations. The f r ls ic  volcanic  rocks lie 
at the top of unit 5 and  mark the last volcanic event bcfore an 
extended pcriad of quicscsnce. during  which unit 6 dimentat ion 
took  placc. 

MAP UNIT 6 
Sedimentary  rocks of unit 6 arc well preserved in stmctural 

depressions. Thcy ire expmed around the margins of the map-area 
and in  thc axis of a nrrrth-south.  doubly  plunging  syncline  along the 
Kitsault  River, The assemblage i s  marine and consists of black 
siltstone. shale. and wacke. with lesser itmounts of sandstnne. 
limcstone. and intraformational  conglomerate. The rocks are well 
hcddrd and display  disharmonic fold features at outcrop and larger 
scale\. 

Thc lower contact of unit 6 i s  marked by a massive. I 10 15-metre- 
thick.  fossiliferous wacke. Macrofossils  include  bciemnitcs and 

pelecypods.  Thc contact with units 4 and 5 appears 10 be con- 

of  unlt  5 conglomerates indicatch the lowcr Cunlilct o f  unit 6 i s  a 
cordmt.  hut the erosional inferml represcnted by the accumulation 

disconfurmiry (Fig. 31-2 and 31-3). 

INTRUSIONS 
AJAX QUARTZ  MONZONITE 

square kilometre on the east shpe of .Mount McGuire. The two 
Tl1eA~jaxin~rusi~msarefours~nallstocliscuveringanareaof(I.5fi 

northern stocks are medium grey. biotite-rich  quartz  monzmife: the 
two  southcrn \urcks arc white to pink. quartz-feldspar  porphyritic 
quart7 monronlte.  Potassiuniiargon analyses of biotite  from the 
northern stocks give an age of 55.1 ? 3 M a  (Carter.  1982; p. 88: 
rccalculated with constants from Stciger and lager. 1977). 

Scdimentary rucks nf unit I have undergone  contact  meta- 
morphism in a 250 to l 000-metrc-wide zone arrlund the stocks.  The 
thinly heddcd siltstones grade from quart7-alhite-epidote-garnct 
skarn  ncar the stocks t u  brown and purplc  biotite  hornfels  further 
from the intrusive  rocks. 

COAST RANGE BAIHOLITH 

Quartz  monzonite to granodiorite of the  Coast  Range batholith 
intnlde all furmalions in the  arca and are exposed in the  southwest 

conlact show little or no  contact  metamorphism and liftle sign o f  
c m e r  of the map-area. Sedimentary  and vulcanic  rocks along the 

dcfrrmation.  Thc  batholith can  he distinguished on air photographs 
by I ts  light colour and the prcsence of two prominent oblique 
fracture sets.  'The castern Coast Range batholith has yielded WAr 
ages of 43 t u  5 I M a  (Carter.  1982). 

DYKES 

Numerous 0.5 to 3.0-metre-thick,  micmdiorite to  lamprophyre 
dykes intrude  rocks of the Kitrault valley.  Dykes are  the youngest 

mineralized  rocks. 
intmsivc rock, in thc area  and  crosscut all the formations and 

STRUCTURE 

Displacementsappearto he smallon aregional scale. Many ofthesc 
Northwest and northcast-trending Paults transect  the  map-area. 

faults  have hecn  intruded  by  Tertiary  microdiorite and lampruphyre 
dykes. 

zones. Silver-rich quartz-jasper-barite mineralization at Dolly 
Faulting un a  property scale complicates the  search for mineral 

Varden  and Torhrit i s  bounded  by  north-northeast-striking  faults 
which arc offset as much as 45 metres by  northwest-striking faults. 
Brccciated and recrystallized gangue  and sulphide  minerals in the 
fault zones indicate that many have been reactivated  (Campbell, 
1959: Skerl. 1963). 

Three parallel  rcgianal scale folds have  been defined within the 
map-arca  (Figs. 31-1 and 31-2). These  are: 

( I )  The  Varden Glacier  anticline,  which i s  a doubly  plunging 
anticline. Its axial trace lies 5 kilometres west ofthe  Kitsault 
River. 

(?I The  Kitsault  Rtver  syncline.  which is also doubly  plunging. 
Its axial trace lics along and just east of the Kitsault R i m  

(3) Thc  Mount hlccuirc anticline.  which i s  another doubly 
plunging  anticline. Itc axial traccc l ies 5 kilometres east ofthe 
Kitsuult Riwr. 

I Jn i l  6 d imentary  strata exhibit  complex dtsharmonic folds at 
difierent scale, duc toductility contrasts  hctween shales. siltstones. 
wackcs. and adjacent  !,oIcanic rocks. 
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VERTICAL EXAGERATION " 2 X  -.. 

MINERAL DEPOSITS 
Most mineral  ~1ccurrc11ccs in the area are hosted within volcanic 

rocks of units 4 and 5 ( F i p .  31-2 and 31-1). Exceptions t o  this arc 
thc Ajax porphyry molyhdenum m m ~ r a l i ~ a t i o n  and associated sil- 
ver veins on  Mount  Mdiuire. and 7,inc-rim:h veins o n  McGrath 

coatings of molybdenite and quartz nn random fractures within thc 
(Wilauks)  Mountain. Thc Ajax molybdenum  deposit  consists oi 

Ajax intrusions and in the ad.jaccnt quart;r-alhlte-epidotr-garnst 
skarn altcration 2,one lC,xter. 19x2). 

Two predominant 3tylrs of mineralization are developed  within 
unit 3 andesite  pyroclas:ics: 

( I  I silver-rich quart~~hari tc  mineralization,  and 
(21 disseminated  coplxr-gold  mineralization. 

SILVER-KICH QUARTZ.-BAKITE MINERALIZATION 

axis ;and east limh ofthe Kitrault River syncline in the  northern half 
Silver-richquartr~baritclasper i sulphidc zoncsnccur along the 

of the map-area. Campb,:ll (1959) interpreted  the mineraliLalion to 
be mesothermal to cpittcrmal veins.  deposited  during folding in 
fractures and faults  developed plrrallel to the :mal urfaces oi the 

intercsting of the  deposits in the valley: t k y  includc  thc Dolly 
folds. These  mineralired znnes have hccn thc most economically 

Varden, North Star, Tortrit. and Wolf mmcs. 

tetrahedrite,  pyrargyritc  and native silver occur as disseminations 
Varying  amaunts of galcna,  sphalerite,  pyrite.  chalcupyritc, 

and pods  within  the zones. At  the Trirbrit mine, pyrargyrite is the 
principal  silvcr  mineral of thc ore; it makes up approximately 80 per 
cent of the silver v~ lucs .  GangLe  minerals in the deposits include 
quartz. barite.  jasper, and minor c x t l u n a t e .  Thc win* bhow .>p:n 
vugs. banding, and collufurm structures.  Brecciated zones c , I ~ ~  
taining  fragments of gangue, sulphldcs, and host rock are beliewrd 
to be a result of later movement alon,: the original  ore-controll.ng 
structures. Host rocks show t n i m r  sericitc. chlorite, and sili:a 
altcration close to the mineral znnes. 

This  type of silver deposit occurs only in unit 4. It bhows hc8th 
stratabound  and  cmsscutting  rclarionships  with  individual ro:k 
layers within  the unit.  The silver Lows also cut and oostdate ills- 
scminated  copper-gold minerali.!atinn of the  'Coppcr Belt' (Canp- 
bell, 1959, pp. 1467. 1476). .. 

Torbrit mine  areas as part of an M.Sc. thesis at the  Universit) of 
During 19x5, Devlin  mapped  the  North Star, Dolly Varden. x?d 

British Columbia  (Devlin  and  Godwin, this  volume). At the : , a m  

the  univcrsity.  Both  studics are directed at documenting ore'hrtst 
time, P. Thiersh  mapped the Wo f mine as part nf his B.Sc. the:.i 5 at 

rock relationships  and  resolving thi: gencsis of the  dcposits. 

DISSEMINAIED COPPER-GCILD MINERALIZATION 
Several  showings of copper-gold mineralizatim  occur  wittin 

andcsitic  pyroclastics and flows or sills of unit 4 and dac lic 
pyroclastics of unit 5 .  Typicall:?.  the zone is localized alont! the 
uppcr  contact of a feldspar a n d m  hornblende  porphyritic flow or 
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subvolcanic sil l . These  deposits are collectively  known as the 'Cop- 
per Belt.' The Copper Belt extends from  a nunatak within thc 
Camhria lcefield south-southeast along the west side of the Kitsault 

continues  south-southeast to the Dak  River. In outcrop i t  enhihits an 
River to Evindsen  Creek, where i t  crosses  the Kitsault  River and 

dissemindted pyrite. 
extensive  orange  gossan  duc to weathering ofminor hut  ubiquitous 

Mineralization consists of  disseminations and stringers of  pyrite 
and chalcopyrite with associatcd gold and  traces  of  galena  and 

surrounding  feldspar  porphyry  and  pyroclastic  rocks.  Alteration 
sphalerite.  Alteration is extensive along the  contact  and in the 

consists of strong silicification,  chlvritirdtiim. and sericitiratian. 

cxhibit  this  style  ofmincralization, however  none ha\,e been s h o w  
The  Homcsfake.  Vanguard,  Red Point, and  Red Bluff properties 

to havc economic tonnages or grades. 

CONCLUSIONS 

history of active  volcanism with intermittent  periods of quiescence 
Volcanic and  sedimentary rocks of the Kitsault  vallcy  indicate a 

in a predominantly submarine island arc environment. 
The majority  of  mineral deposits  can he classified  under three 

deposit  types: 
( I 1  silver-rich  quartz-barite deposits, 
(2) disseminated copper-gold deposits,  and 

(31 porphyry  molybdenum  deposits. 

strike  length 01 40 kilometres and are hosted mainly in andesitic 
The silver-rich and coppcr-gold  dcporirs are diatrihutcd INCT a 

volcanic  rucks of unit 4. 
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