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Trench during  Mesozoic  and  Cenozoic  time  llempelman-Kluit. 
1979;  Gahrielsc, 1985). The stratigraphy ofthc Driftpile  Creek arca 
I S  shown on Figure  53-4. A basal  sequence of Ordovician  through 
Lower  Devonian shales  and siltstones has been  assigned t o  the Road 
River  Group: it is overlain with apparent cunfurmability hy  fine- 
grained Siliciclilstics of thc  Lower  Earn  Group (Gordcy. (If d .  
1982). 

ROAD RIVER GROUP  (ORDOVICIAN-LOWER DEVONIAN) 
The lowermost stvata crposcd in the  Driftpile  Crcck arca form a 

30  to 40-metre-thick  scqucnce of recessive carbonaccaus black 
argillites,  cherts,  and  minor thin  limestones that often contain Or- 
dnvician graptolites.  This is overlain by 130 metres of resistant. 
distinctly orange-ueathering  dolomitic micaceous  siltstones: Io- 
cally these contain Silurian graptolites. Two 3-metre-thick cryp- 
talgal-laminatcd micritic  limestone  bands  arc prcccnt toward the tnp 

of this unit. The  Silurian section  forms a distinct  marker in the 

hlack argillltcs. thin~bcddcd black chert. and locally de\,eluped 
DrlftpileCreekarea.  Arcccssivc. silver-grey-weatheringpackageol 

crinoldal lime\toncs  with  calciferous sandstones ofprobahle Lower 
D e w n u n  age. ovcrlies  the Silurian siltstone and rcprescnts the top 
of thc Road River  Group in the  Driftpile  Crcck arrn. 

LOWER EARN  GROUP  (MIDDLE-LATE  DEVONMN) 
The Road River Group is conformahly  overlain by a sequence of 

hlackclasticsoftheL~)we~EamGr~~up~Gi~rdc).eral . .   1982).Inthc 

terizcd by a series of fining upward cycles  ofthin t o  mcdiurn-hcddcd 
Driftpilc  Creek area  [he base ul the Lower Earn Group i s  charac~ 

laminatcd siltstanes  and silt-banded  argillites. In the  western part of 
the map-arca (Fig. 53-31 these  interdigitate  with  thick-bedded  chert 

450 metres of recessive.  unlaminated to thinly  laminated silver- 
pebble conglomerates. l h i s  scqucnce is succeeded by a minimum ol 
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Figure 53-2. Lithotectonic map of thc  Kcchika 'Trough and locatinn of the Gataga area. 
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Figure 53-3. Preliminary geological !nap of the Driftpilc  Creek area. 
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prey-weathering black argillites. cherty argillites. and thin-bdled 
chert. Thesc strata range in agr from Frasnian tu Famennian l l v l .  
Orchard, pcrs. comm.. 19x5). l h c  Upper Devonian  sequence ccn- 
fains at least three horizons of stratiform  barite~pyrite~falerla- 
sphalerite mineralimtiun (Fig,. 53-3 and 53-41, 

STRUCTURE 
The  DriftpileCrcck  Ba-Fe-Zn-Pbdep,xit lies withina north,u:st- 

southeast-striking helt of tightly folded  and  thrust,  rcceiiivc 

packages u l  generally  upright t<, stecplg dipping chcvmn fold; rnd 
wedtheringLowerEsrnGroupstrata(Fig.53-3).AtDriftpileCr~~k, 

strongly cleaved strata are hound by sleep werl-dipping thrust faul ts 
(Figs. 53-3 and 53-5) .  The westvrn limit of this helt is marked b y  the 
Mount  Waldcmar Thrust  (Fig. 53-3). West ofthis. the  thrust i ku l tc  
root progressively in deeper and older strata. In the cast nl the ~ r q  
area the pocition of a 'pop up' >trucIure ol Silurian  siltstone (F 1:s. 
53-3 and 5 3 ~ 4 )  indicates the first change in  thruht vergence flwn 
nnrtheaiierly 10 wulhweslerly.  This structure marks the cas(crn 
cdgc ofthe helt of dominantly Z'liddlc-Uppcr Dcvanian Lr~wcr t.;w 
GrrluD rocks. 

Figure 53-4. Stratigraphic c d u r m  for thc Driftpilc Crcch area  t ion to bc established: 
Detailed  strucfural studies have rn;lbled  three  phases of defrlrma~ 
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Figure 53-5. Structural scctim through thc Driftpile Fold and 'Thrust Bclt.  Silurian siltstone is stipplcd 

Phase 1 deformation  produced asymmetric folding on nurtheast- 

fanning axial planar  cleavage  that is only  locally developed. 
trending  axcs (Fig. 53-3). Phasc I folds are  associatcd with an early 

Phase 2 deformation is related to major  Mesozoic  comprcssion 
resulting in a  complex array of generally  northeast-verging  thrusts 
and folds. An intense  pcnctrative  cleavepc is?). is dcvcloped 

cent shortening due  to pressure  rulution along thc cleavage plmes. 
throughout  the belt.  This cleavage may accommodate  30 to 40 pcr 

Fold axes and L? lineations have gcnerally  horizontal to shallow 
plunges.  although  the  prcscnce of steep  zoncs  (where the S2  folia^ 
tion has been superposed on earlier  steeply  orientated  hedding 

deformation. 
surfaces) indicate  positions of steep limbs of folds  related to Phasc I 

Phase 3 dcforlmmation developcd local steep to vcrtically  plunging 
kink folds that are superposcd on the general northwest Phase 2 
structural  trend.  Thcsc folds  are interpreted as dextral kinks proba- 
bly related to late stasc movement along thc Kechika  and  Gataga 
strike-slip  faults. 

MINERALIZATION 
In the  Driftpile Creek arca three intervals of stratiform  Ba-Fe-Ph- 

Zn mineralization have hccn  identified within thc fine-grained hlack 
argillites, cherty  argillitcs, and cherts of the Lower Earn Group 
(Carnc and Cathro, 1982). Thcse have been designated units UH, 
THI and TH2  (Archer  Cathro and Associates, 1981). The miner- 
alized  intervals are locatcd in poorly  exposed panels of highly folded 
and  sheared  rocks (Figs. .53-3 and 53-4) which  hampers  correlatinn 
between  different t h N S t  bound packages. Data have been collcctcd 
from  detailed  examination of surface cxposurcs and by logging 
mineralized  intcrvals in drill core. Preliminary  conodont  dating  has 

appear to bc Famcnnian in age (M. Orchard.  pers. cornm.. 19x5). 
shown that thc UH horizon is Frasnian in age whereas THI and TH2 

The  Ba-Fe-Zn-Ph  mincralircd  intewals very from 8 to 45 metres 
in thickness. They typically cmsist of heds of fine-grained massivc 
to laminated  haritc and laminated  fine-greined pyrite u i th  suhordi- 
nate sphalerite and galena interhcdded with unmincralired black 
cherty  argillite and chert. Beds vary from IO t o  100 centimetrcs 
thick.  The sulphide  content of the barite heds varich from  almost 
zero IO as much as 40 per  cent by volume: the morc culphidc~rich 
beds confain the  higher Zn and Ph values.  The sulphidc-rich units 

vicinity of presumed feeder zone?. Intense  folding and chcaring ha\ 
are interpreted to be proximal style  mineraliafmn deposited in the 

locally  produced  strong  transposition  fabric, in the  sulphidcs and 
baritc. 

METRES 

Mineralized  Units 
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each  cycle.  
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Argillites 
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Thin < tcm  Laminated  Pyrite 
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, , I  I 

Pyrite - Barite  Mineralization 

Figure 51-6. Logged scction  through TH mineralization from in 
~ i t l r  outcrop in Driftpilc Creek. 
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Figure 53-7. Delailed  lithclogical section through a rhythmite  cycle within  TH. showing  chemi 
sulphidcsatthehasepi.~singupw,irdintomassivehariteandnodularcarbonate.Thetopoftheunitischarar:te, 
to  blebhy  barite. 

11 differentiation  with  lamin; 
rizod  by sulphide-poor, laminzte 

that  the Ba-Fe-Zn-Ph mineralization ehhihits a pronounced  cyclic 
Detailed  logging uf drill core and of surface exposures revcaled 

patlern of deposition with barit,:-sulphide beds alternating with 
chert and cherty  argi1li:s beds. Tt i s  rhythmic pattern of scdilnentd- 
lion and mineralization i s  shown 'In Plate 53-la and i s  found  on a11 

nating beds ofharite-%lphide anc intcrhcddcd  argillite (Fig. 53.6). 
scales from  millimetre. thick  laminations to metre-thick  thick alter- 

In general  there is an ilwcrcc  relationship  hetwccn the  thickness of 
the mineralized beds ~ n d  the thickness of interbedded argillites 

presumed stratigraphic base of thc mineralized  intervals.  This  style 
(Figs. 53-6 to 53-81; the thicker  mineralized  units occur at thc 

of interbedded  barite-snlphide ant1 unmineralized  argdlites is rhyth- 

mic in nature and similar to tllat predicted  hy Lydon (198.31 fo:. 
sulphide-barite  deposition fronl a cooling  brine pool. 

In detail, many individual heds within the rhythmically  miner 
alized  intervals  exhibit an internal  chemical stratigraphy (Fig. 5 3.7, 
frompyrite-laminated siliceaus~chertyargillite in the footwall, k m  
indtcd sulphides (pyrite + sphalerite and galena) at the base ,Ji the. 
mineralized bed, followed  by rnasbive barite with coarse-gra  ne<: 
recrystallized carhonatc  nodules (Fig 53-7) and overlain by lani 
ndtcd to hlehby  barite at the top of the bed. The  carbonate nc,dde!. 
appcar to overgrow  primary  bedding features and are interpreted 

described previously  (Fig. 53-7)  arc developed.  The concentration 
be diagenetic in origin. In any onc bed not all the cornpcsnint. 
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of pyrite  laminations vuics  thmrghout thc mincralircd bcds. in 
gencral they arc morc ahndant at the base nSa rhythmically bedded 
mineralized  interval.  Details of ea:h of the types of  mincrali7.atian 
are shown on Plate 53- 

has revealed that distinct cycles o f  mineralimion can  be identified 
In addition t o  the  features dexr  hed previously, detailed logging 

within any  one mineralized in tend (Fie. 53-8). Thcsc cyclcs are 
characterized  by  thick-tNcdded sulphide-barite  units at the base that 
dccrcase in thickness rouard the t<lp of a cycle. Macsive barite and 

and  the proportion  of  laminated ard hlebhy  barite increaw toward 
laminatedpyriteconcentrdtions alsudecrease upward within acycle 

the tup of thc depositional cyclc (Fig. 5 3 ~ X ) .  This pattcrn rfmincr- 
ali7ation i s  shown in the 'TH I hori,:on on  Figure 53-8 where at lea\t 
three distinct  chemical  dcpnsitional cycles havc heen rccognircrl. 
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DISCUSSION AND CONCLUSIONS 

a mappable lithnstmtigraphy anmi allowed  determination of th? It'c- 
Preliminary  fieldwork in thc Ilriftpilc Creek area has estahlis led 

tonic  evolution of the Gataga ired. 'Three  phases of  deform~tisn 
have been recognircd.  Thc  identification  of an early fold event VI th 
apparent northcast~southwest-trend in^ axes. possibly associated 

may have controlled the location  of the barite-wlphide dcpositi ,Ind 
with Devonian  extensional fu l l ing.  'warrants further ctudy a!, lhis 

their feeder  zones.  Superposed  #upon  this earlier deformation m m t  
is the main  northeasterly  directell  folding and thrusting ofprcruned 
Mcsnzoic age. Later dextral kink folding is  interpreted  tu be asso:i- 
ated with regional  dextral strike-Sl!p faulting along thc R x k y  
Mountain Trench (Gahricslc. 1'185). 

2 *- ,Laminated and 
" ."" _ _ _ _  ../ Blebby  Barite 

\ 

', 'yLy Bands/Nodules 
/and Carbonate 

Massive  Barite 

-Fine-grained 
Laminated 
Pyrite 

" 
10 20 30 % 

RELATIVE ABUND,ANCE 

Figure 53-8. Logged s , x t i n n  thrrugh TH mineralizatiw showing thrcc rhythmic cyclcs. Variationc in tne relative abundance of the lhree 
principal compnnsnts arc also shnwn. 
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cyclic patterns of rhythmic  sedimentation. hterndl chemical  dif- 
The stratiform barite-sulphide  mineralization  displays  distinct 

ferentiation within  individual  rhythmite beds  has been identified 
and this can  be  used to  indicate  stratigraphic way  up. Detailed 
studies  of  the mineralization and of  its  chemistry are continuing. 

FUTURE  RESEARCH 
Future  research wil l be carried  out with the following aims: 
(I) To define  a  lithostratigraphy and biostratigraphy (based on 

conodont  dating), with special emphasis on the timing of 
mineralization and tectonic events controlling the distribution 
of Devonian  basins. 

(2) To examine  the influence of an early  extensional  deformation 
event on controlling the distribution  of  mineralization  within 
the  Gataga  area. This aspect wil l be investigated  through 
further  detailed  structural  and  sedimentological research  and 

(3) To identify a  geochemical signature for the Devonian strata in 
regional  mapping. 

order to locate  prospective  horizons within the highly de- 
formed  black  argillites of the Lower  Earn  Group. 

(4) To investigate the mineralization processes using  geochemical 
and isotopic  techniques. 
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