
STRATIGRAPHY AND STRUCTURE  IN THE ANYOX  AREA 
( 103Pi5) 

By D. J. Alldrick 

IN'TRODUCTION 

in sedimentary strata CIS the Anyox pendant hctwcen May 21 and 
l h i s  report sumniarim preliminary results ,fa 'napping project 

June 6.  I Y X S .  The objwtives of the prngl-am arc t o  
( I  1 Study  the  sedimentary  5ection for nmrhcr  lhurimns that r n q  

wtlinc present structure and for  facies relationship\ that may 
indicate  paleotopography in the unckrlying v d c a r k  rocks. 

(21 Compare  the sulphide-hearing OK horizon chcrt t o  ~ t r a t ; ~ ~  
bound.  sulphide-hcaring  'quartz veins'  repol-tcd within thc 
sedimcntary strata. 

( 3 )  Sample chert and csrhonatc ccdimt:ntary rockc for  fossil 
studie5. 

OTHER RESEARCH 
The most recent re1)ort on the Anyox area ic  alw the most 

cnmprchcnsive. R .  J. Sharp oomplctcd a Master's thesis at the 
University of Alberta. Edmonton. in I9XO. 'The rcscarch  fbcuscd on 
three of the  dcposits in the area but the thcsis a k a  prcccnts a major 
revie%, uf the regional ~?cology and an extensive bihliography. 
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Reserves 

in thicknecs from a few tens of centimctrcc tn Over I mctrc. An 
abnnrmal thickness of chert is  exposed in I \ v o  arcas: overlying the 

The hangingwall scdimentar! strata comprise a i l p u h  scqucxc  

Double Ed deposit  where  the cherry strata  thickenc to 3 mctreh. ;md 
11f fine-praincd. thin to mediulr-bedded s h a h  and  siltstones w t h  

Overlying and within the Hidden Creek dcprrsit where the chcrt 700 metres thick. Its eastern limits w x  not cnamined in thc m d y  
minor cal-honatc and c o m e  cla!,tic ullits. The formation i s  at I C : . I S I  

averages 30 mctres in thickness and rcachcs 7.5 mctrcs i n  m u  hut  no  chcrt hcds  were identiiiccl  within this sequence and no 
location where it i s  in1,:rlaycrcd %ith massive hulphidec  and tuff distinctive  markcr  units were notcd in thc  lower part 01' the 
(Sharp, 1980). formation 
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llite to graphitic schist layers in thc basal 300 cn~~tres  ofthc sedimcn- 
Sharp (1980) dosumcnted thin. interhedded curhonaocoui phy- 

tdry sequence:  he rcparth that discontinuaus exposurcs of thi, rock 
type  cxtcnd from the Hidden Creek niine to thc Bonanza  Inline. 
SeVcrdl thin. dark grcy ID black limestonc he& arc preserved within 
the immediate  hangingwall of the ore deposits. Higher in the sedi- 
nlentary sequence there are dark grcy to  black.  thin-bcddccl to 
massive limestone hcds. limestone Iensc, and nodulci  within frit 
beds. and calcite-ccmcnted sandstunes and grits. N o  macroforsils 
have hccn found in the Anyax  pendant. 

shorelineofGranby  Peninsulama> corrclatr with  asimilarcxpa\urc 
A thick section of msssive sandmne beds cxposrd ; hng  thr west 

rcpurted hy Bancroft (191X) east of Carney Lake. C o a r ~  g i t '  to  

Island and on the southcast end of Dobcn Island. 
fine pebble can@omeratcs crop out on thc  sauthw'cst end of L.ilroorn 

Sedimentary structures arc well exposed in thebe strata. Graded 
beds are abundant: rounded.  symmetric ripple Inarks were noted In 
two exposures;  truncated crossbeds are %ell preserxd in the pchhle 
conglomerates ai the  southwest  end of Larcom Island. Crossbed 
orientations  indicate an eastward  source for the clastic material. 

ing environment in which  clastic  scdimentatiun rate\ greatly cx- 
The fearures of this flysch sequence  suggcst a deep wdtcc. rcduc- 

ceedcd those of chemical carbonate deposition. Wc found no diag- 
nostic evidence to establish the tectonic  setting. 

STRUCTURE 

plane  cleavage in the sedimenrary sequence  and the ore horizon 
'Thcrc are numcmus exposures of small-scale folds and axial 

cherts. the volcanic sequence  shows little cvidencc of deformation. 
Figure 3 1  illustrates the intcrprctedovcrall structure; the ficlddata 
arc plotted on a 1:25 000hcale topographic base !nap which is 
available for rcfcurencc hy contacting the  author. Field cvidence 
indicates two phases of deformation: a major F, event pnrduced 
large-scale. n,lrth-northcast-trcndinp open folds u,ith steep west- 
dipping  axial surlaces (Fig. 29-1): a later Fz fold event produced 
smdllcr scale east~norlheast~trending  tight folds with near-vertical 
axial surfaces and local axial planar ulea~,agc. 

Hidden Creek-B,,nanze;InticlineiFi~s. 29-1 and29-3). The westrrn 
Phase I fold \tmctures include the Kamhlcr  synclinc and the 

anticlinal  limb i s  flat to  gcntly westward dipping: the eastern limb i s  
vertiCal to stccply eahtuard  dipping.  This pattern also holds for 

fold ares, so thc Kamhlcr  syncline. fur example. i s  canoe rhapcd in 
other phase I anticlines. These carly [major folds have undulating 

longitudinal  scction. The Hidden  Creek-Bonanza  anticline i s  a 
saddle-shaped structure between the two orrhodies.  hut  forms a 
doubly  plunging  anticlinal dome at Hidden Creek mine. 

vertical. they  have been selectivclyeroded by recent glaciation. l h e  
Since limbs of earl) folds arc either near-horizontal or  near- 

flat-lying limbs, which are nwre resistant.  underlie at least two 
major  topographic features - Granhy Peninsula  and the ridge east 
of Roeers Creek. and Larcom  Island. 

Phaw 2 folds are most easily  recognized  along thc volcanic- 
sedimentary contact. and along the west side of Larcom Island (Fig. 
29-11, 'These folds are tight with near-vertical,  cast-northeast-trend- 

Topography and selective cmsion have combined to influence the 
ing axial  planar cleavage,  and gently  cast-northeast-plunging axes. 

outcrop pattcrn ofthe contact trace so that some of theae Idds appear 
to he isoclinal  (Fig. 29.1). 

WEST 0 1 2 EAST 

(no verticol exaggeration) 
- KILOMETRES 

RAMBLER  SYNCLINE 
HIDDEN CREEK / BONANZA 

Figure 29-3. Schematic east-west cross-section in the \outheastern Anyox pcndant. 
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Interiercncc  patterns  hctwcen  intersectin,g F ,  and FI minor  folds 
have produced complex,  undulating fold nnrm and troughs at out- 
crop scale that rcscmh e sheath folds of more intensely  deformed 
terrmes 

ME:TAMORPHISM 
l h c  mctamnrphic grade of the Anyox pendant i,, at must. ICIWCI 

greenschist facics. Much of the  chloritic illteralion in the pillow 

sedimentary  sequence  is  cssentially  unmctamorphoscd  \ince i t  has 
vulcanics is  attributed t o  ure-forming,  hydrothcrmal  processes. The 

not undcrpnc sufficient  recrystallization to producC 'argillite' (Po-  
tcr, rf o l . ,  1980. p. 9 l ). Primary hornhlcnce  occurs in porphyritic 
mafic  dykes,  sills. and flows that arc scattcrcd within the volcanic 
sequencc; these were noted as  evidence  ofamphibalitc facicies mcta~ 
morphism by carly  wotkers. 

QUARTZ  VEINS 
Sharp (1980, p. 31: recognized two distinct stylcs of quartz 

veining; both types were examined in this  study and arc as follows: 
Q p e  1: Massive white hull quartz veins up tu 5 metres  wide arc 
cmplaced along  bedding  plancc or alone fr,rctures within the  scdi- 

base mctal sulphides and recuverahlc gold ifor cxamplc. Golskeish. 
mcrltary sequencc. 'Thcsc wins may host ratch!, or  disseminated 

Rambler. and Granhy h in t ) ,  

Q p e  2: Quartz vein reworks  o r  swarms arc lacali7.ed  in basal 
sedimentary  strata near fold axes. Silica in the vein networks was 
likely remabilircd  during  deformation and recrystallization of thc 
chcl-t unil. Where fold axes coincidc with sulphide  deposits.  the 
quartz vein networks hmt disseminated pyritc, pyrrhotitc. and hasc 
mctal sulphides.  thus ti-csc vcin swarms  may he proximal hanginp 
wall indicators of orc. 

Type I veins occur i l l  three  settings: ii; along bedding planes 
throughout the sedimentary  strata (Granby h i n t  quartz q u a q ) ,  ( i i )  
in fracturesparallel to ttlcaxial  planarcleavageofF2 folds within the 
hangingwall scdimcntary  rocks adjacent t o  thr chert unit. ( i i i )  along 
the contacts of dykes i(;oldleaf. northern Colskcish quarry). 

of the 'stratahound'  quartz vcitls. 'This vein l ies along a bedding 
The massive. extcnsivc vcin at Granhy Point  is the best example 

plane on the flat limh of an F, fold:  minor folds arc conspicuously 
absent. In this arca.  disharmonic stress was accommodatcd by 
bedding  plane slip and dilation rather than by formation nf parasitic 
folds. 

the  Hidden Creek dep<l!,it (Sharp. 1980). Another  extensive o u t c r ~ p  
The beat e ~ i l m p l ~  of lype 2 vein networks is in the hangingwall of 

area of these vein SwalnlS lics along the crest and on the  eastern 
shoulder of thc bedrock: ridge which trends south from  thc Anyox 
smelter stack (Fig. 29-1 ): quartz  vein  networks arc rxposcd discan- 
tinuously f o r  I .5  kilam8:tres. No sulphides were noted in thc vcins. 
hut ad,jacent country rcck carries  minor  disrcminated pyritc. !jig- 
nificantly, these vein networks  coincidc with thc projected trend o f  
the  Hidden  Creek-Boranza  anticlinc and may indicate that the 
volcanic  sequence i s l e s  than 200 metres hclnw surface in this area. 

AGE RELATIONSHIPS 
ho absolutc age ha: heen  determined  for rucks of thc Anyox 

penkant. Grovc i 1973. 19x3. in press) correlates Anyox  strata with 
ruchs of the Lower Jurassic  Hazelton  Group. Howcvcr, the Anyox 
volcanic and wdimentary strata do not resmhle Hazelton Group 
r o c k  exposed 20 k i lmmrcs  to the cast at the Kitsault River 
(Dawson and Alldriok. :Ius volume). Sharp 1: IYRO. p. 13) suggcstcd 
that  Anyox  stratigraph) wrrelatcs with llppcr Triassic Karmutscn 
Formation  units  described  on the Queen  Chxlattu Island, hy 

b d d S  and arc litholo+xlly and chemic;dly similar l o  'Triassic 
Suthcrland Brown ( IYt tX),  The Anyox rocks are Irlw-K tholeiitic 

volcanic-~rdimentary  formatians ,of the Taku and Wrangellir Ter. 
ranes: they differ  signficantly in  CC~mposltiOn from  Triassic vol 
canic-sedimentary  formations rf thc Alcxandcrand Stikine Tcrrlnc; 

pers. camm.. 19x5). 
which  are  calc-alkalinc t o  alkalinc ill composition (D. Maclntyrc 

Geological Survey of Canada for lcad isotope studies nf the wl 
canagcnic massive  sulphide d:pc,sils. Analytical results  arc p e  
sented in .Fahlc 2Y-1 

Sharp provided Anyox OIC samplcs to Dr. K .  V. Kirkham a' th,: 

LEAD  ISOTOPE RAllOS 01. ANYOX SULPHIDES* 
TABLE; 29-1 

Galena 18.691 15.562 3X.2Oi 
No. 6 Zone 
Hidden  Creek  Mine 
Sphalerite 1x.s.70 15.521 18.004 
No. 6 Zone 
Hidden  Creek  Mine 
Pyrite IX.7'15 15.592 38.31:5 
Bonanra  Mine 

* I'rowdcd by R .  V. Kirkham. Gc:ological Survey of Canada. C'ttawa. 

minations if suitable  models arc av.rdable for  thcir  interprctativll A 
'Common lead' isotope data can jicld crudc ahsolutc age 8 d . l ~ ~  

large data base from similar rocYs and sulphides must be asseml)lec 
before meaningful intcrprctaticns  can he attcmptcd. Lead isstopt 
data are. however. useful for  idical ing rclativc age relationslip! 
hetween deposits.  and betwecn depmits and thcir  host rocks. 1he) 

deposit. 
may alco provide indicatims ;xbnut thc SOUKC of lcad in an 

Anne  Andrcw comparcd the h y o x  data  from Table 29.1 t u  t:ac 
isotope  ratins  from  whole rock lead a$?d galena lead from the Si<.<el 
Formation. thc  Karmutsen  Formatior, and three  intrusions un  V r n ~  
couver  Island  (Andrcw, in prcp ). Tlx plottcd Anyox data coin<:ldt 

the  Kartmutsen  Formation on kaniouvcr Island and 'lcxada l t l t  nd 
with a cluster of whole rock init a1 l a t m  and galcna lcad ratios f . , m  

The coincidence of ratios for Anyox ,md Karmutsen leads supgcst! 
that thc aulphide minerals at Anyox havc a sirnilltr agc and uri;zir tc 
the  Karmutsen hrmat ian  volcanic rocks and sulphide minerals [ A .  
Andrew. pcrc. comm.. 1985). ::his  SUppOrts Sharp! cnrrelatin? 01 
Anyox and Karmutsen s t ra t ipphy.  

age of 2 2 8 2 5  Ma. and a new Uil'h zircon agc of 215 t n  218 IMz 
Thc  Karmutsen  Formation is Late Triassic with a 'stratigrapqic' 

(Armstrong, et a / . ,  in press). 

DISCUSSION 

the Anyox arca during the present q r l c  ofdcprcsscd coppcr p-im::s. 
ltisunlikelythatadditionale,.pli~ratii,nworkwillhcconducte~lir 

hut the  area  offers high patcmal fn .  ore discovery and attmctlw 
logistics for a mining  operation. 

have been discovered within thc  Anyox  pendant. Eleven of thcsr 
Fifteen volcanogcnic niassiv: sulphide lenscs in scvcn depc!,its 

lenses were exposed in outurr!p: th: other  four  are near-sull'ice 

dcpositsmustenistalrlngthcdo,un-dtpcontinuationofthevolcalic~ 
lenS't\ thaf are part nf thc Hiddrm (:n:ek depmit. Additional. b Ind 

scdimcntary  contact.  The contact has hccn thoroughly prospec:trc 
fur outcropping  sulphides but has not yct been mappcd in , d c  ai 
along its entire length for  prmimal indicators of OK that W:R 
documented by Sharp ( IYXO) .  
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Although  most  volcanogenic  massive  sulphide  deposits respond 
to both ground  and  airborne clectromapnctic surseys, sulphide 
responses in  the Anyox  pendant will probably be 'ovcrshadowed' 

carbonaceous  phyllites  near the base of the sedimentary sequence. 
by much  stronger  responses from graphitic shear  planes within the 

A recent helicopter-borne  Input  survey  did not detect  any  addirional 
sulphide deposits;  anomalies over  known  deposits were substan- 
tially weaker  than  those  related to  carbonaceous strata  and  graphitic 

to systematically  drill a11 primary, secondary. and  tertiary EM con- 
shear zones (S. Quinn,  pers.  comm., 1984). One strategy would be 

ductors.  or at least  to  make  ground  checks  for  proximal  ore 
indicators 

(1) Detailed mapping of the vokdnic-chert-sediment contact  area 
Future exploration programs in the Anyox  pendant will requirc: 

that focuses on:  locating  proximal ore indicators;  derailcd 
lithogeochemical  analysis ofvolcanic.  chert. and sedimentary 
rocks:  and  documenting  cvidence  for  analysis  of  pal- 
eutopography in order to locate  eithcr  seamount or rift 
structures. 

tion tool for near-surface deposits, and  also  a  data base for the 
The lithogeochemical  sampling  would  provide a direct  explora- 

ultimate  exploration  program  within the Anyox  pcndant: 
(2)  Systematic  fence or grid drilling of the down-dip extension of 

ducted in the  Noranda  district. 
the  volcanic-sedimentary contact, similar to pmgrams con- 
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