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INrRODUCTION 
The  Dolly Varden property strlddlcs the  Kitsault  River 27 kilo- 

metres  upstrcam  from Alicc Arm in thc Portland Canal arca, ap- 
proximately 185 kilometres north of Prince Rupert. Geological 
mapping, initiated by Lytton Minerals Ltd.. 'Toronto. in the area 
derclnped the  base  map  and  cross-section  rfFigures 50- I and  50-2. 
Previouc workers  concidcred all lnineralization t o  he in cpithermal 
veins (Hanwn, 1921; Hlack. 1551;  Ctmpbcll. 1059). Mapping, 
however, shows  that thc main  mineral occurrences can be  recon^ 

structcd t o  form one ~(~nt inuouc  ore horizon  that  conforms t o  strat- 
igraphy. This  type of rnineralizatlon is called.  here, 'Dolly Vardcn 
type' IDVT); i t  is straliiorm.  volcanogenic  massive  sulphide. 

I'ieldworkduringJuocandJul) 1985hyatwo-mancrewincluded 
I:5000-scale regional  geological  mapping  and I:2000-scalc "KIQ- 

pin& of the  Torhrit. hlooseLan,h, Dolly Varden. Northstar, and 

study for the scnior author. 
Wolf deposit arcas. This mappinl; forms the  basis of a M.Sc. thesis 

PROPERTY GEOLOGY 
LI-rHOLOGY 

'The Dolly Varden property c underlain by sedimentary and 

haw been intruded by b;lsaltic, i ndesitic. and Iamprophyric  dykes 
vnlcanic rocks of the I ~ w e r  Jurassic Hazclton Gnrup.  Thcsc  rocks 

of probable Tertiary age (not s h a m  on Figs. 50-1 and 50-2). Black 
(1051) subdivided rocks of ths  Hazelton Group in thc  area  into two 
sedimentary  fnrmatiorls and two volcanic  formations.  Mapping  this 
past  summer, huueve; shmmd that the Dolly Vdrdrn propcrty is 
underlain by only onc [major vo canic ant1 one major sedimcntary 
formation;  these couk be ruhdi\idcd  into units based on lithologic 
characteristics  and  on  consistent  stratigraphic  relationships. 

the map-area. and in the Kitsault Kivcr valley to  the northwcst. 
Scdimentary rocks exposed in  the southcast  and  northeast parts of 

appcar to be the oldest rucks 011 the  property.  These  scdimcnrary 
rocks consist of thinly? bedded :hale and argillite (Figr. 50.1 and 
50-2; unit la)  overlain by rna!sive fossiliferous grcywacke and 
sandstone  (unit Ih), which in places is upped  hy a locally wcll- 
heddcd,  maroon-colmlrctl  siltst( ne (unit IC!. 

redimcntary  formation.  These \olcanic rocks.  the most abundant 
Volcanic rocks.  primarily  pyroclastics. conformably overlie the 

rock type in the mdp-;lrCa, host t le most  signilicant  silver-lcad-zinc 
p r ~ ~ p e c t s .  The  volcanic formatix  has a l w  been suhdirided. Unit 
2b i\ a light grccn, dacitic  ash tl ff that rests confcrnnahly upon the 
rocks of the  sedimcnlary forma ion: i t  grldes upward into a  thick 
sequenceofdarkerpr(cnandesit~ctulf(unit3j.Lenscsorindividual 
t lo~sofandesitearc~~hser~edlo:allyinunit3.   Unit3graderintoan 
owrlying  maroon-coloured rocl. (unit 4) which  consists of locally 
well-bcddcd. lapilli and  crystal  lithic tufl.. Unit 4 is relativcly sil- 
iccous,  pmsihly  indicating a n m e  dncitic compvsition. Unit Sa 
overlies  the  maroon-coloured  urit  and  consirth ofpale grcen tuffof  
either an andesitic or dacilic  <.ompasiti~,m; it has w r y  distinct. 
angular,  shard-like  frspmcnts.  Lnit S a  is also siliucous and possibly 
albitic: it is invariahlj intcrbeddcd with IIVT mineralizdtinn (unit 

5h). Unit Sa is well defined in the  hangingwall of the  Dolly Valrler! 
and Northstar  deposits. as seen in drill core and underground  w;rk. 
ings. Unit 6 overlies  either unil: Sa o r  unit Sb; i t  is another  maloou 
lapilliruffandtuffbrecciaofcitherar~desiticardaciticcomporitiun 
Unit 7 ,  a green andesitic  tuff,  averlies  unit 6. This  green tuSf unit 
appears to hr the youngrrt ,.nil within the volcanic fornl;tio,> 
idcntificd within the  map-area 

Hazclton Group rocks in thi northwest and  east-central p81rt; of 
Figure 50-1 are intrudcd by either stocks or si l ls (unit 2) of' th': 

phyritic with plagioclase  and 1nin01 hornblende  phenocryst;, m i  
'Copper Belt' intrusive\. Whim fresh, unit 2 intrusions ar,: j p o -  

cithcr a dioritic or andesitic  appearance. West of the Kitsault F. ve l  
and  north'of Elrindsen Crcck.  Copper Belt intrusives arc clmel i 
associatcd with a zone of silicdication annd pyritiration  (unit l a , .  
which  characteristically is strongly altcrcd feldspar porphyr:?.  I'h? 
Copper Belt  porphyries are probahl)  cogenetic, based on  prelinin- 
ary  galena-lead  isotope  data, with the Hazelton Group vokmii: 
rocks, in  particular  the  daciti<:  ash  tuff  (unit  2h).  Other  intnl.ive 
rocks in the  map-area  includc  numerous  fine-grained  hasalt ar-  
desite and lamprophyre  dykes,  which  intrude a11 rocks 01' the 
Harelton  Group  and  the Copper Belt intrusives.  These dykes are 
probably Tertiary in age. 

STRUCTURE 

compositional  layering within the  rcdimcntary units and a l i p n e u t  
Reliable  bedding  plane meilsurements were ohtaincd both from 

aftuff  and lapilli fragments in the  tuffaccous units. This, along with 
other S t N C t U r a l  data. shows a series of anticlines and synclinc:s with 
gentle, northwest plunges.  Thus, se~limcntaryrocksexposede,lst,4 
the 'hrhrit  mine area lie in the cor,: of an anticline.  which. ,rhen 
projected to the  northwest, crop\ out in the Kitsault River wllei. 
Mineralized  zones of the  Dolly Varden. Northstar. Tnrhnt. ard 
Moose-Lamb prospects (Fig\. X - 1  and 50-2) are cunformet,le I O  

the enclosing  host  rocks and occur on the bteeply north-dip:in>!, 
western limb of a syncline  which  is  adjacent to, and west o f .  thls 
anticline. 

occur in the  map-area.  Timing 01 the  faulti~ig  events is definoj t'y 
Numerous  nearly vertical block taults  striking in two dire:tioni, 

rclative  displaccments of units-especially  the  stratiforn> h o r l r o ~ ~ s  
- and earlier  faults by younger f,rults. Thc  earliest set ui  ;~ults 
trends northwest and  downdrops  blocks t o  the west. Examp t:s If 

this set includc the Dolly Vdrden and Moose-Lamb faults (Figs, 
50-1 and X-2). 'The later set ,>f taults  trends  north-northeast. wi:h 
displacement  eithcr upor down.   ~Tlme faults includc  the Carnpbe I ,  
Mitchell, and Hanson  faults (Figs. 50-1 and 50-2). 

MINERALIZATION 

described hy n m t  workers a!; qo;a-tz-baritc-jaspzr-sulphide-llati~c 
Mineral occurrences on  the 1)olly Varden property have he,:n 

silver  veins i n  Hazelton G r o u ~  r~,cks (Hanson, 1921: Black, 1951; 
Campbell, 1959) or chalcapyritc-gold-silver veins as\aciatt<\ w t h  
the Copper Belt zone of silicification and  pyritization  (Matlscn, 

ldegroot
1985





mincvaliration arc recognized but the quartr-berltc~i;l\per-sulphide- 
1921; Black, 1951;  Cdl-lcr, 1970) In this htudy.  the two type* of 

native  silver veins are interpreted to he stratifiirm  wlcanrigenic 
silver-lcad~rinc-baritc depocits (DVT). 

bast:-metal valucs: barite i s  strunti J m  rich (up t o  I pcr cent1 (Camp- 
DVT mineral occurrmces typically contain significant silver and 

bell. IYSY).  Examples o n  Figure SO-1 include the Dolly Varden. 
Northstar.  Torhrit. and bluosc-Lamb depnsits as well a s  two small .  
isol:%ted occurrences north  of 'Tiper Creck un the cast side of the 
Kitsault River.  Mincralizatmn of I l l is type i s  commonly laycrcrl and 
conformable with enclosing wallroukr. Another  charactcristic fea- 
ture i s  property-scale  mineral coning from the Dolly Vardcn 
(quartz-sulphidc). thrwgh the I\iorthstar (uarbonatc~barite-cul~ 
phide), to the 'lbrbrit and Moo!e-Lamb ~barite-oxide~\ulphidej. 
Vertical  mincral  zonrtion  will, a pyriti:-rich  footwall and a 

core from the NorthstaI deposit ( \ i  Pcerwn. personal oommunica~ 
sph~leritc-galena-rich t , ang ingd l  has a l w  been rccagnired in  drill 

tion, 1984). 

occurs as structurally ,:ontrolled replaccmmt deposits and wins 
O n  the Dolly Vdrden propcrty silver-lcad-zinc  mineralization alsu 

Examples ofthis type inrludc the  'kVolf dcpnsit and North and Snuth 

ally.  this type of mineralization is  lnot restricted 10 any spccific rock 
Muskctecr, Kitsol. Tigcr. and Mitr hcll prospects (Fig. 50- I). (icner- 

unit. hut volcanic ruck;. especially the decitiu ash tuff\ o f  unit 2h. 
are favoured. These wxurrcncei arc usually diccontinuous and 
dcvelnp along a northerst directim, subparallel 10 the  youngest set 
of  faults in the area. Thc zones an: prcdominmtly quart7 and pyrite 

and limonitc  slaining arc camn1on. Metal \,aIucs are generally 
with minor  calcite, barite. and otller sulphide\. Wallrnck alteration 

erratic as indicated by drilling a t  thc WOK depocit (W. Pearcan. 
personal communicatim. 1984). 

Showings within the Copper Eel1 arc miinly vcin deposits. Ex- 
amples include the Red Point and :hc Red Point  Extension showings 
(Fil;. 50.1) which are characteri:!cd  by chalcopyrite. with locally 
significant gold and :,ilvcr valu:s, within an extensive zone of 

silicification and pyritiration rclatcd to  feldspar porphyry. ?h:x 
veins arc generally small, discmtinoous. and randomly orient:d 
gold. silver.  and  copper values are erratic. 

CONCISISIONS 

Jurassic Harcltan  period by suhmarlne deposition of sedimcnlrr) 
The olde,t rocks on the property wcrc formed  during the 1,cwe~ 

strata; this was followcd by intrusion OS the Copper Belt porphyritic 
rocks. then  submarine eruption of pn:dominantly  tuffaceous ro,:ks 
Submarine vo1canismwasaccolnp;lnied hy deposition ofstratiklm 
vvlcanogenic Dolly Varden-type (DVT) mineralization. The: J ~ C L  

was then rcgionally folded int,, uprlght  folds  with axes plun;:int: 
gently northwest. The area was !;ubsesAuently cut by steeply dipping 
northwest-trcnding faults which downdropped rocks 10 the we51 .mrl 
displaced the stratiform D V T  torizon. Numcmus  north-nort'n:.lst- 
trending. steeply dipping faults cut ttlcse earlier  structures. Epilher. 
mal silver-lead-zinc occurrences,  such as the Wolfdeposit, and iller 
dykes ofprr~bahle Tertiary age. arc subparallel to these later nrrth- 
northeast  faults. Gold-silvcr-cuppcr vcin  mineraliration OCCIJII~~J! 

in a zone of silicification and pyritizxian in the  western part 0 .  th,: 
property. is  believed to hc rel;.ted to  intrusion of the  Copper Ne11 
porphyritic rocks. 

Two major SCIS of faults bound  structural blocks that hnrt 1)Vr 
mineraliration, such as thc Moose-Lamb, Torbrit. Northstar. h l l q  
Varden  East.  and Dolly Varden Wesf deposits. Within these ind .vid- 
ual blocks. orebodies on the sruthwzst sides of northwest-trcndin: 
faults have heen downdropped. An cxample of this  relatiomhip i s  
shown for the structural block bounded by the Hanson and CxnF 
hell faults containing the Dol y Varden East deposit (Fig. 5'1-1 '. 
This orcbudy has hcen downdropped by the Dolly Varden fad a n j  

thc Dolly Varden  West dcposil indicate that i t  is  the downdm:pei 
is  laterally equivalcnt tu thc Tnrbrit deposit. Similarcunclusior!, fcr 

equivalent of the Northstar  drposit. I t  i s  also possible that 1DVr 
mineralization  reported in the southcrn part of the  map-area might 
represent  the cxtension of the Moose-Lamb  dcposit. 

Sauttlwesl Northeast 
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because of its exploration implicatians.  DVT mineralization pmba- 
The genesis of DVT mineralization is of special  importancc 

bly formed as submarine  exhalative deposits associated with an- 
dcsitic and dacitic volcanism.  Conformity with stratigraphy is key 
support for this hypothesis. Another  line of evidence for a Y O -  
canogenic origin is the  typical  mineral  zonation  from  quartz-pyritc 
lodes in the vent or source area of mineralization located i n  the 

carbonatc~baritc~sulphidc Northstar lode, to the well-layered. bar- 
vicinity of the Dolly Varden East deposit. through the quartz- 

deposits:  the  latter  represents distal, shallower deposition. Vertical 
ite-oxide-sulphide  mineralization of the Torbrit and  Moose-Lamb 

mineral  zonation in the Northstar  deposit from  a  pyritic  footwall to a 
galena-sphalerite~rich hangingwall is also typical of volcanogcnic 
deposits. Other key features supporting this  model  includc a consis- 
tent  stratigraphic  position  between  the  maroon  hangingwall (unit 6) 
and  the  grey-green  footwall (unit 5a). conformability of the layered 
mineralization (uni t  5b) to enclosing host rocks, and fragments of 

5a  or unit 6). 
stratiform ore within the tuffaceous  hangingwall rocks (cither unit 

ACKNOWLEDGMENTS 

sulting Gcr)lngist\  and  Engineers. Tnronto. Lytton  Minerals Ltd.. 
Thanks  arc cxtcndcd to Derry. Mirhener. Booth and Wahl. Con- 

and W. E Christcnscn for the opportunity to make these studies. 
Guidance and cncouragement by William Pearson and  invaluable 
field  support  from Pctcr Thicrsch arc gratefully acknowledged. 

REFERENCES 
Black, I. M. (1951): Geology and  Mincral Occurrences of the 

IJppcr Kitsault Valley, B.C.  Minisrr? of Energ?, Mbrrr & Per. 
Kt,s . .  Ann. Rept.,  1951. pp. A76-A83. 

Campbell. F. A. (19591: The  Geology OS the Torbrit Silver  Mine, 
E w n .  Geol., Vol. 54, pp. 1461.1495. 

Carter, N.  C.  (1970): Red Point. Copper Cliff, Dan Patch. Surprise. 
N.C. Minisrry qfE,wrg?, Mines R k r .  f k . ,  GEM, 1970. pp. 

Hansm. G. (1921 1: Upper Kitsault Valley. BritishColumbia, Gcul. 
XI-86. 

Sun. . .  Cmodo. Sum.  Rept., Part A. pp. 7-21 


