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INTRODUCTION 

The Monashee  Complex of southeastern  Bri t ish Columiba is one o:E many 
metamorphic  core  complexes i n  the  internal  zone  of the western Cordi l lera  
(see Crit tenden, Coney, and Davis, 1980). The Monashee  Complex cons i s t s  
of Aphebian basement gneiss and mantling  metasedimentary  racks which are 
exposed i n  an elongate  fenster  within  Proterozoic to Middle  Mesozoic 
cover  sequences of the  Selkirk  Allochthon (as defined by  Read  and  Brown, 
1981; and shown here on Figure 1 ). 

Frenchman Cap  dome, the northernmost of four   s t ructural   culminat ions  with 
the Monashee  Complex, records an extensive  his tory of complex folding, 
over thrus t ing  (Dl, D2, and D3) and late-stage  arching (D3/Dq)  
believed to be associated w i t h  Ju ra s s i c  to L a t e  Cretaceous/Early  Tertiary 
( ? )  periods of c rus ta l   shor ten ing  (Read and Brown, 1987 ). Superposed on 
t h i s   s t r u c t u r a l   s e t t i n g  is a prominent set of norther ly   t rending 

more br i t t le  episode of Early  Tert iary crustal  extension  (Price,  e t  a l . ,  
f r ac tu re s ,  dyke swarms, and normal f a u l t s  (Dq) re la ted  to a regional,  

1981 1. 

Middle to upper  amphibolite  facies  regional metamorphism is associated 
with  second  generation  folding i n  the  north-central  Frenchman Cap  dome 
( D z )  and is believed to be cor re la t ive   wi th  Middle Jurassic   regional  
metamorphism developed i n  s t ructural ly   overlying  rocks of the  Selkirk 
Allochthon  (for  further  discussion, see Read and  Wheeler, 1976; Pigage, 
1977; Read and Brown, 1981 ). 
Coherent   l i thostrat igraphic  successions (Brown and Psutka, 1979; Hay and 
Brown, 1981) and  major s t r u c t u r a l  and tectonic  elements  (wheel,er, 1965; 

margin of Frenchman Cap  dome from the Columbia River f a u l t  zone to   the  
HOy, 1979; Brown, 1980) have  been successful ly  traced  around the northern 

Cottonbelt  region  north of Ratchford  Creek  (Figure 2 ) .  A similar 
l i thos t ra t igraphic   success ion  has been traced  around  the  soutklern umrgin 
of the dome from the  plydeformed  Jordan  River area (Fyles,  15170; Brown 
and  Psutka, 1979) to the  headwaters of Perry  River and Myoff Creek (Hoy,, 
1980; Hoy and McMillan, 1979; McMillan, 1973). These studies  have 
demonstrated  both  stratigraphic and s t ruc tu ra l   con t ro l  on the  occurrence 
of stratiform  lead-zinc  mineralization  within  mantling metasecliments  of 
Frenchman Cap  dome. 

The purpose of th i s   s tudy  is to complete s t r a t ig raph ic  and s t r u c t u r a l  
correlat ions  a long the west flank of Frenchman Cap  dome as  shown  on 
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Flgure 2. Regional  geologlc map of the Frenchman Cap d m  del lneat ing sources of  
deta l led mapplng data, and major I I thostrat lgraphic,   structural ,  and 
tectonic elements; modlfled frm a recent  regional +?eologlc compilatlon 
map o f  the  eastern  margin of t h e  Shuswap Complex (Hoy and W a n ,  1981). 
M p  unlts  are  referenced on Flgure 3. The r e s u l t s  of Journtpay ( t h i s  
report)   are  not  Included  for  the  north-central  Frenchnan Cap done. 

Figure 2. Spec i f i c   ob jec t ives   a r e :   (1 )   t o  map the  minera1i:zed 
'Cottonbelt  sequence' f rm i ts  type   loca l i ty  on Grace  Mountain  (Hoy, 
1979) to  the  headwaters oE Perry  River; (2) to  trace  the  KirSyville-Grace 
Mountain syncline  (Wheeler, 1965; HOy, 1979) in to   re fo lded   s t ruc tures  of 
the  Perry River-Myoff Creek region (McMillan, 1 9 7 3 )  : ( 3 )  t o  extend map- 

possible; and ( 4 )  t o  present pre l iminary   in te rpre ta t ions  of the deforma- 
ping of the Monashee d&collement (Brown, 1980a,  1980b) as Ear south  as, 

t i o n  and s t r u c t u r a l  evolut ion of the  northwest Frenchman Cap  dome. 
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This  report  is  based on the  results  of  detailed  mapping in the  Cottonbelt 

regions  (Journeay,  this  study)  combined  with  three-dimensional  structural 
(Hoy, 1979).  Perry  Fiver  (McMillan,  1973),  and  Fatchford-Myff  Creek 

modelling by the  author  during  the 1980/81 seasons  (Figure 2). The 
results  of  this  study  are  part of an  M.Sc.  thesis on the  structural 

University  under  the  joint  supervision  of John M. Dixon,  Dugald M. 
evolution  of  the  north-central  Frenchman  Cap  dome  in  progress  at ween' s 

Carmichael,  and  Richard L. Brown  (Geotex  Consultants  Ltd.). 

STRATIGRAPHY 

Three  main  lithostratigraphic  subdivisions  are  recognized  along  the  west 
flank of Frenchman  Cap  dome  (Brown  and  Psutka,  1979;  Hoy  and  McMillan, 

structural  levels  of  the  dome  is a sequence  of  intercalated  orthogneiss 
1979;  Hoy  and  Brown,  1981;  and  Figures 2 and  3).  Exposed in the  deepest 

and  paragneiss  yielding  Fb-Sr  whole  rock  ages  of  2.17 Ga (Armstrong  and 
Brown,  in  prep.). Unconfomably overlying  this  basement  complex  is a 
mantling  sequence of platform-type  metasedimentary  rocks  locally  intruded 
by a suite  of  alkalic  gneiss  tentatively  dated  at  773 Ma (Okulitch,  et 
al., 1981). These  data  suggest  possible  time-stratigraphic  correlation 
of  mantling  metasediments  with  the  Furcell  Supergroup  (Okulitch,  et al., 
1981). The  Monashee  d6collement  separates  mantling  metasediments from an 
allochthonous  sequence  of  pegmatite-laced  feldspathic  paragneiss  and 
amphibolite  that  may be correlative  with  Hadrynian  sequences  of  the 
Horsethief  Creek  Group  (Brown,  1980). 

APHERIAN  CORE  GNEISS 

Aphehian  core  gneiss  can be subdivided  into  lower  paragneiss, 
intermediate  orthogneiss,  and  upper  paragneiss  in  the  Patchford-Bourne 
Creek  region  (Journeay,  in  prep.). The structurally  lowest  exposed  unit 

and  semi-pelitic  schist,  and  quartzofeldspathic  gneiss  of  unknown  thick- 
(In) consists of intercalated  biotite-quartz-feldspar  paragneiss,  pelitic 

ness,  and  is  overlain  and  locally  intruded by alkali-feldspar  augen 
gneiss  (1B).  Feldspar  augen  gneiss  grades  upward  into  intercalated  gar- 

migmatitic  biotite-hornblende  leucoqneiss  (lD),  and  homogeneous  biotite- 
net-hornblende-clinopyroxene gneiss  and  alaskitic  gneiss (le), banded  and 

quartz-feldspar  gneiss  (1E).  The  upper  paragneiss  (2)  unit  consists of a 
heterogeneous  sequence  of  semi-pelitic  schist,  quartzofeldspathic  gneiss, 
amphibolite,  biotite-feldspar  augen  schist,  and  some  quartzite.  Biotite- 

tion  of  overlying  autochthonous cover  rocks. 
feldspar  augen  schist  is  locally absent  due  to  erosion  prior to deposi- 

AUTOCHTHONOUS COVER (HELIKIAN 7 )  

Mantling  metasedimentary  rocks  along  the  west  flank  of  Frenchman  Cap  dome 
attain a stratigraphic  thickness of nearly 2 kilometres.  The  succession 

pelitic  schist,  biotite-quartz-feldspar  paragneiss,  calc-silicate,  and 
consists  predominantly of quartzite,  quartz-mica  schist,  semi-pelitic  and 

thin  but  laterally  continuous  marble  horizons.  Within  this  sequence, 
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Figure 3. Geologic  compllatlon map of the  northwest  flank  of Frenchman Cap d m ;  
geofogy after  McMII lan  (1973),  f6y (19791, and Journeay ( th ls   repor t ) .  
Sources of data  are  referenced on Flgure 2. 

basa l   qua r t z i t e  (3q) and marble  layers  (Wheeler, 1965; E'yles, 1970; 
McMillan, 1973) and loca l ly   carbonat i te  and mineralized  layexs (McMillan, 

elements.  Detailed  sections of pa r t i cu la r ly   u se fu l  marker  horizons, and 
1973; Hay, 1979) are  used  as  marker un i t s   t o   de l inea te  major s t r u c t u r a l  

Creek, are  presented on Figure 4. Local ly   def ined  s t ra t igraphic   sect ions 
t h e i r   p o s i t i o n  i n  a s t ra t igraphic   success ion  due south of Rat.chford 

i n  remaining portions of the platform  sequence  exhibit   lateral   facies 
va r i a t ions   t ha t   p roh ib i t   de t a i l ed   r eg iona l   co r re l a t ion .  
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An i n s t r u c t i v e  example of lateral f a c i e s  changes  occurs  alon'3  the  upper 

Ratchford Creek (Figure 3 ) .  Calc - s i l i ca t e  and micaceous sch i s t   nea r  
limb of the  Kirbyville-Grace Mountain syncline between Grace Mountain and 

Grace  Wuntain  grade  laterally  into  f ine-grained  bioti te-quartz-feldspar 
paragneiss and b i o t i t e   s c h i s t  to the  south. It is unlikely  that   these! 

perseverance of both a marble-carbonatite  marker  to  the  east and marb1.e- 
are s t ructural ly   induced  l i thologic   var ia t ions  because of the 

qua r t z i t e   ho r i zons   t o   t he  west. Primary  sedimentary  structures 
i n d i c a t i n g   s t r a t i g r a p h i c  top directions  are  poorly  preserved in complexly 
deformed  zones  throughout  the field  area.  Crossbedding has been loca l ly  
observed i n   b a s a l   q u a r t z i t e   u n i t s  above the  basement-cover  contact andl 
conf i rms   the   s t ruc tura l   in te rpre ta t ion .  

ALLOCHTHONOUS COVER (HADRYNIAN 7 )  

Allochthonous  cover  sequences  have  not  yet  been mapped i n   d e t a i l   b u t  
consis t   pr imari ly   of   fe ldspathic  grits, amphibolite,  hornblende  gneiss, 
micaceous s c h i s t ,  and calc-s i l icate ,   abundant ly   laced w i t h  both 
concordant and discordant  pegmatite. This d i s t i n c t i v e  sequence  forms the 
hanging wall of the  Monashee d6collement  along  the west f lank of 
Frenchman Cap dome and is apparent ly   t raceable   in to  known exposures of 
Horsethief Creek Group along  the  northern  margin of the  dome (Brown, 
1980). 

DEFORMATION 

S t ruc tu ra l   ana lys i s  i n  the  north-central  Frenchman Cap  dome has  outl ined 
three  generat ions of penetrative  deformation  that  are bel ieved  to  be 
associated  with  Jurassic  to L a t e  Cretaceous/Early  Tertiary ( ? )  periods of 
c rus t a l   sho r t en ing  (Read and Brown, 1981). Each generation  (Dl, D2, 
and D3) represents  a period of progressive  deformation which can be 
recognized i n  t h e   f i e l d  by the   r e l a t ionsh ip  of  minor s t ruc tu . r e s   t o  
regional  metamorphic mineral assemblages, and by cons is ten t   overpr in t ing  
r e l a t ionsh ips  on both  macroscopic and mesoscopic scales. The o ldes t  

both Aphebian basement gneiss and autochthonous  metasediment,ary rocks 
recognizable s t ruc tu res  i n  the north-central  menchman Cap dome deform 

t h a t  unconformably ove r l i e  them. This  suggests  that  pre-Helikian ( 7 )  
deformation  has  either been pervasively  overprinted by younqer orogenesis 
o r  is non-exis ten t .   S t ruc tures   re la ted   to   a l l   th ree   genera t ions  of 
deformation  are  superposed and modified by a prominent set c8f nor ther ly  
t rending   f rac tures ,  dyke swarms, and  normal fau l t s   assoc ia ted   wi th  a. 
younqer  episode (Dq) of regional  crustal extension (Price, et al., 
1981). A similar hierarchy of deformation is manifest   in  afl jacent  parts 
of Frenchman Cap dome and has been previously  descr ibed by Wheeler 
(1965),  Fyles  (19701, McMillan (19731,  PSutka  (19781, Brown and Psutka 
(1978),  Hoy (1979),  Brown (1980a.  1980b),  and Read and Klepacki  (1981 I .  

Figures 5 and 6 summarize both  the geometry  and i n t e r p r e t e d   s t r u c t u r a l  
Ser ia l   c ross -sec t ions  and sequential  deformation  diagrams  presented in 

evolut ion of the  northwest Frenchman Cap dome. 
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Dl  STRUCTURES 

First  generation  megascopic  folds  are  characterized by easterly  verging, 
shallow  plunging  isoclines  that  have  been  variably  reorienta?d by 

are  recognized  in  the  field  area  and  can  be  traced  into adjxent parts  of 
subsequent  deformation. Two orders  of  first  generation  iso8:linal  folds 

the  north-central  Frenchman  Cap  dome  (Journeay,  in  prep.). 

The  Kirbyville-Grace  Mountain  syncline  (Hoy,  1979;  Brown,  1'380)  has 
exposed  limb  lengths  in  excess  of 7 kilometres  and  dominateis  the 
structural  setting  of  the  northwest  flank  of  Frenchman  Cap Some (Figu.res 
3  and 5). This  structure  is  defined by stratigraphic  facin'g  directions 

marble-carbonatite marker  in unit 4 (Hoy, 1979). The axial  surface  trace 
in  lower  quartzites of  unit 3,  and by  the repetition of  a  distinctive 

of the  Kirbyville-Grace  Mountain  syncline  extends  from  the  southern 
headwaters  of  Kirbyville  Creek  (Hoy, 1979; Brown,  1980a),  through  the 
Cottonbelt  region  (Hoy,  1979),  and  has  been  projected  south  of  Fatchford 
Creek by Hoy  and  McMillan (1979). Both  limbs of the  Kirbyville-Grace 
Mountain  syncline  have now been  traced to the  west  branch  headwaters  of 
Myoff  Creek  and  Perry  River  where  they  are  refolded by mcroscopic second 

Mountain  syncline  is  correlated  with  the  westernmost  isoclinal  fold 
generation folds (Figures  3  and 5 ) .  The  closure  of  the  Kirbyville-Grace 

closure  of  McMillan  (1973). 

Second  order,  first  generation  isoclines  are  well  exposed  in  the  hinge  of 
a  major  second  generation  fold  near  the  headwaters  of  Perry  RLver and 
Myoff  Creek  (Figures  3  and 5 ) .  Basal  quartzite  of  unit  3  delineates a 
refolded  anticline-syncline  pair  (McMillan,  1973)  with  limb  lengths  of  3 
to 4 kilometres.  These  first  generation  isoclines  structurally  underlie 
the  southern  extension  of  the  Kirbyville-Grace  Mountain  syncline.  Ar:ial 

hinges  of  major  second  generation  folds in the  Perry  River-Myoff  Creek 
surfaces  of  these  second  order Dq structures  can  be  traced  around  the 

area  (McMillan,  1973;  and  Figure S ) ,  and  extend  into  the  north-centra.1 
Frenchman  Cap  dome  where  they  become  periclinal  in  character  (Journeay, 

generation  anticline-syncline  pair  suggests  that  it  may  be  either  a 
in  prep. 1 .  The  apparent  vergence  and  limb  length  of  this  first 

syncline,  or  related  to an episode  of  Dl  deformation  prior  to  or 
second  order  structure on the  lower  limb of the  Kirbyville-Grace  Mountain 

synchronous  with  emplacement of the  Kirbyville-Grace  Mountain  syncline 
(Figure 6). 

A  homotaxial  northwest-facing  sequence  of  lower  quartzite  (3q),  calc-. 
silicate  (3c),  interlayered  pelite-quartzite  (4p, q) and  marble-car- 
bonatite (4% ct)  is  exposed on adjacent  limbs  of  two  first  generation 
isoclinal  folds  near  the  western  headwaters  of  Perry  River  (Figure  3). 
The  repetition  of  this  distinctive  sequence  strongly  suggests  that  the 
Kirbyville-Grace muntain syncline  may  have  been  displaced  northeastward 
along  a  low-angle  thrust  fault  relative  to  underlying  Dl  isoclinal 
folds  (Figures 5 and 6). Displacement  along  this  fault  clearly  pre-dates 
D2 deformation  and  Middle  Jurassic  regional  metamorphism.  The  lateral 
extent  and  timing  of  this  fault  with  respect  to  the  development of second 
order Dl isoclinal  folds  have  not  yet  been  determined. 
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On a mesoscopic sca l e ,   f i r s t   gene ra t ion   fo lds   gene ra l ly   con ta in  an a x i a l  
planar f a b r i c   t h a t  i.s subpa ra l l e l  to compositional  layering  along 
at tenuated  fold  l imbs.   This   axial   p lanar   fabr ic  is defined by t h e  
f l a t t e n i n g  of quartz  and fe ldspar ,  and by the   p refer red   o r ien ta t ion  ,of 
p l a t y  metamorphic minera ls .   This   sugges ts   tha t   f i r s t   genera t ion   fo lds  
were  developed e i t h e r   d u r i n g   i n i t i a l   s t a g e s  of  Early-Middle Ju ras s i c  
regional  metamorphism or an older  episode of  low-grade  metimorphism. The 
p o s s i b i l i t y  of multi-episodic first generat ion  folding is recognized,  but 
has  not  yet been  documented. 

D2 STRUCTURES 

The no tab le   t r ans i t i on  from first and second order  Dl isocl.ina1  folds 
along  the  northwest  flank of Frenchman Cap  dome t o   t h e  complexly refolded 

macroscopic  second  generation folds below the  Monashee d6collement. 
s t ruc tures   south  of Fatchford Creek r e f l e c t s   t h e   s p a t i a l   d i s t r i b u t i o n  of 

Basal  quartzite  of  the  mantling  platform  sequence  (3q)  outlines two broad 
reclined,  second  generation  fold closures which form a d i s t i n c t i v e  Z- 

Creek (Figures 3 and 5) .  This   rec l ined   fo ld   s t ruc ture  (McMillan,  1973) 
shaped s t ructure   adjacent   to   the  headwaters  of Perry  River and Myoff 

is character ized by west-southwest  dipping  axial  surfaces and west- 
southwest-plunging  fold  axes  that  are  subparallel to a prorninent 
southwest-northeast-s t re tching  l ineat ion i n  a l l   u n i t s  below the  Monashee 
d6collement. A nea r ly   i den t i ca l   fo ld   s ty l e  is observed on a mesoscqpic 
s c a l e  and is well developed  throughout  the  northern Frenchman Cap dolae. 

Axial surface traces of  megascopic ~2 folds   are   t runcated  a long  the 
western margin of Frenchman Cap  dome  by the  Monashee d6collement and: 
associated  secondary  shear  zones. Second order D2 asymmetric  folds can 
be traced  over  the  culmination of north-central  Frenchman Zap  dome where 
they  reverse   their   p lunge  direct ion and are overprinted by nor ther ly  
t rending  third  generat ion  folds   (Journeay,   in   prep.  ) .  A very  Simi1a.r Set 
of  second generat ion  recl ined  folds   are  documented by Read and Klepacki 
(1981) i n  the   s t ruc tura l   depress ion  between Frenchman Cap  dome and I'hor- 
Odin nappe. 

Cons is ten t   overpr in t ing   re la t ionships  on both  macroscopic and mesosoopic 
scales ind ica t e   t ha t  D2 f o l d s  were developed  during  Middle Ju ras s i c  
syn-metamorphic deformation  (Figure 6). This   interpretat ion is Supported 
by the  widespread  occurrence of medium grade  metamorphic  minerals  such a s  
kyani te  and s i l l i m a n i t e   t h a t  are oriented  with  their   long  axes sub- 
p a r a l l e l   t o  second generation  fold  axes and prominent  southwest- 
nor theas t - s t re tch ing   l inea t ions .  

The Monashee d6collement (Brown,  1980a,  1980b; Read and Brown, 1981) i s  
defined  along  the  western  margin of Frenchman Cap  dome by a wide  zone  of 
myloni t ized   fe ldspa th ic   g r i t s  and semi-pelitic metasedimentary  rocks:. 
The f a u l t  zone appears   to  be a major s t r u c t u r a l  discontinuity  separa.t ing 
platform-type  metasediments  in  the  footwall from rocks  that  may be 
correlat ive  with  the  Horsethief  Creek Group i n  the  hangingwall  (for 
f u r t h e r   d e t a i l s  see Read and Brown, 1981).  Preliminary  fabric  analyses 
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of f a u l t  zone mylonites from seve ra l   a lp ine   l oca l i t i e s   sou th  of Ratchford 
Creek  suggest an eas te r ly   sense  of displacement of hangingwall  with 
respec t  to footwall  rocks. This i n t e r p r e t a t i o n  is based on the  asymmetry 
of minor fo lds ,  and the   angular   re la t ionship  of f l a t t en ing   f ab r i c s   w i th  
respect t o   n y l o n i t i c   f o l i a t i o n s  i n  t h e   f a u l t  zone. 

D3 and Dq STRUCTURES 

with  northwest-trending axial  surfaces   (Figure 6). In   the  north-central  
Third  generation  folds  are  easterly  verging,  post-metamorphic  structures 

wester ly   t rending open fo lds   t ha t   a r e   be l i eved   t o  be associated  with 
Frenchman Cap  dome, third  generat ion  fold  axes   are   refolded by broad, 

subsequent  arching  events. Along the  western  margin of Frenchman C a p  
dome, th i rd   genera t ion   fo lds  are well developed  north of mtch fo rd  Creek 
but  decrease i n  amplitude and i n t e n s i t y  toward  the  polydeformed Myoff 
Creek-Perry  River  region.  Fold  styles  vary from  asymmetric  kink fo lds  
and c renu la t ions   i n  well layered  metasedimentary  rocks  to  broad  open 
f o l d s  and  warps i n  massive  quartzofeldspathic  gneiss of t h e  basement 

between a r i g i d  basement and a thinly  layered  metasedimentary  cover  that  
complex. This   var ia t ion   in   fo ld   s ty le  may r e f l e c t  a competency con t r a s t  

was accentuated  during waning s tages  of regional  metamorphism. On a 

phic  minerals and  deform  prominent  southwest-northeast  stretching  linea- 
mesoscopic scale, t h i r d  generation folds crenula te  medium grade metamor- 

t i o n s   i n d i c a t i n g  a late to post-metamorphic age of deformation  (believed 
t o  be younger  than  Late  Jurassic and older  than  Eocene). 

Late s tage  arching,  which  produced the   overa l l  domal charac te r  of the  
northern Monashee Complex, apparent ly   pos t -da tes   th i rd   genera t ion  
deformation  (Figure 6). No minor s t ruc tures   assoc ia ted   wi th   th i s   a rch ing  
event are recognized i n  t he   f i e ld   a r ea   (F iqu re  3 )  west of Myoff Creek o r  
the  headwaters of Ratchford  Creek. 

Overprinting a l l  e a r l i e r   s t r u c t u r e s  i n  the  northern Frenchman Cap dome is 
a prominent set of no r the r ly   t r end ing   b r i t t l e   ex t ens ion   f r ac tu res  and 

metres i n  width and are commonly f i l l e d  by undeformed  lamprophyre  dykes 
associated  bimodal dyke swarms. These f r a c t u r e s   r a r e l y  exceed 3 to 5 

and/or  granit ic pegmatites. Overpr in t ing   re la t ionships   in  one a l p i n e  

post-dates   the  intrusion of g r a n i t i c  pegmatites. 
l o c a l i t y   i n d i c a t e   t h a t   t h e  emplacement  of  lamprophyre  dykes  (Eocene ?)  

The Perry  River   faul t   (Figures  3 and 5) is the  only major normal f a u l t  
exposed i n   t h e   f i e l d   a r e a ,  and c lear ly   pos t -da tes   ear l ie r   genera t ions  of 
deformation.  Displacement  of  second  generation  macroscopic  fold  axes i n  
the  Perry River-Myoff Creek region  indicates   several  hundred metres of 
r e l a t i v e  west-side-down  normal movement across   the   wes te r ly   d ipping   fau l t  
surface.  

S imi l a r   b r i t t l e   ex t ens ion   f ea tu re s  have  been described  throughout  the 
Frenchman Cap dome (Wheeler, 1965; Fyles, 1970; McMillan, 1973; Psutka, 

record a t r a n s i t i o n  from periods of crustal shortening (Dl,  D2, and 
1978; Brown and Psutka, 1978; Read and Klepacki, 1981) and apparent ly  
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D3)  to  periods of crustal  extension (Dq). The  nature of thh transi- 
tion  and  its  tectonic  implications  for  the  Early  Tertiary  evolution  of 
Frenchman  Cap  dome  are  not  yet  fully  understood. 

MINERALIZATION 

A  sphalerite-galena-magnetite  layer  occurs  as  part  of  the  stratigraphic 
success  ('Cottonbelt  sequence')  in  both  limbs  of  the  Kirbyville-Grace 
Mountain  syncline  north  of  Ratchford  Creek (Hoy, 1979). In  tracing  t.his 
marble-carbonatite-bearing sequence  (unit 4m, ct)  south  of  Ratchford 
Creek,  two  additional  exposures  of  disseminated  oxide-sulphide 
mineralization  were  discovered.  The  first  showing  cccurs  on  the  upper 

disseminated molybdenite,  pyrite,  chalcopyrite, and  hematite immediat.ely 
limb of the Kirbyville-Grace  Mountain  syncline and  consists mainly of 

adjacent to a  thin  marble  unit  of  the  'Cottonbelt  sequence.'  This show- 
ing  is  located  near  the  hinge  of  a  first  order  D2  fold  near  the  western 
headwaters  of  Perry  River,  and  is  marked by an 'x' on Figures  3  and 5. 
Oxide-sulphide  mineralization  also  occurs  in  a  sequence  of  calcareous 
skarns  near  the  hinge  zone  of  the  Grace  mountain  syncline,  approximat.ely 

Mineralization  appears  to  be  zoned  and  consists  primarily  of 
1.75 kilometres  south  of  Ratchford  Creek (MJ-720, Figures 3 and 5 ) .  

glomeroblastic  magnetite,  pyrite  and  minor  sphalerite in the  centre,  and 
grades  outward  into  disseminated  pyrite-molybdenite  along  its  margins. 

Assay  values  for  two  grab  samples  within  this  mineralized  zone  are  pre- 
sented  below. 

Sarnp I e Au Ag Pb cu Zn Mo 
NO. oz./ton  oz./ton per  cent  per  cent  per  cent  per  cent  per  cent 

wo3 

ore ore 

MJ-720 A t race 0.25 0.02 t race  0.04 t r a c e  0.04 

MJ-720 B t race 0.10 0.02 t race 0.03 t race t race  
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