
GEOLOGY OF  THE EAGLE BAY FORMATION 
BETWEEN THE RAFT  AND  BALDY  BATHOLITHS" 

(82M15, 11, 12) 
By Paul Schiarizza 

INTRODUCTION 

was mapped  between  mid-July  and  mid-October. This work extends 
A 600-square-kilometre area  centred near the town of Vavcnby 

the  mapping of the  Eagle  Bay  Formation and adjacent rocks carried 
out by the  Ministry of Encrgy, Mines  and Pctrolcum Resources 
under the direction of  V. A. Preto from 1978 t o  198 I. The results of 
this year's work will be r,:leased  in early I986 as an Open File map at 
a  scale of 150 000. 

ROCK UNITS 

EAGLE BAY FORMATION (UNITS 1 to 8) 

divided into eight units. At the  base of the formation is a quartzite- 
Tile Eagle Bay Formation within the map-area has been sub- 

dominated  succession  (unit 1) ofunknown ape. This is overlain by a 
succession of felsic to intermediate  metavolcanic  rocks  (units  2 and 
3) and fine  to coarse-grained  clastic  metasedimentdry  rocks  (units 4 
and 5 )  which are inferred to be  mainly of Devono-Mississippian  age 
based on correlations with dated Eagle Bay rocks to the south. 
StNCtUrally above  thes? rocks is a mafic metavoiacanic~limestone 
division  (unit 6 )  locally  overlain by intenncdiate metavolcanics 

ber of unit 6 indicate that it is Early Cambrian in age. and therefore 
(unit  7). Fossil arrhneoryathidv from thc Tshinakin  limestone mem- 

must be in thrust  contact with the underlying portion of the  Eagle 
Bay packageof  Devono-Mississippian  age.  The structurally highest 
division of the Eagle Bay  Formation  comprises  clastic  metasedi- 
menlary  rocks of unit 8,  which sit  above unit 6 in the eastern part of 
the map-area.  This panel of rocks is overturned, however, and unit 8 
may he  the  oldest  unit  within  the Eagle Hay succession. 

UNIT I 

churite-muscovite  quarlzite. and chlorite-muscovire-quarfr schist. 
Unit I is dominated by light to medium grey quartzite, platy 

Biotite  and  garnet are commonly  present in  the vicinity of Reg 
Christie Creek. where the rocks are of higher  metamorphic  grade 
(Fig. 9-11, Locally, unit I contains  significant  proportions of lime- 
stone, calc-silicate schilt, dark grey phyllite. silvery  sericite-quartz 
phyllite,  and green  chloritic schist. Unit I is the  structurally lowest 
rock unit exposed within the map-area. It occurs in a discontinuous 
belt which  extends along the  southern  margin of the Raft batholith 
from  Mount McClenndll westward to the western edge of the map- 
area, and from  Just  east of Vavenby on the east side of the North 

of mainly platy quartzites, siltites,  and  chlorite-muscovite-quartz 
Thompson RivereastwardalongRegChristi8:Creek. A thin horizon 

of Gollen Creek, is alsc included within unit 1. Rocks  corrclative 
schists, which occurs between unit 6 and  orthogneiss ofunit 9  north 

with unit I along the ncmrthern margin of the  Baldy batholith in the 
vicinity of Harper  Creek  (unit la)  are  intruded by large volumes of 
granitic orthogneiss, and  are  intercalatcd with thin horizons of 
'quartz-eye'  sericite sclist.  These horizon!; are  probably  derived 
from quartz porphyry sills related to overlying  felsic  volcanic?  of 
unit 2. 

Preto (1984) in the Adams Lake-Barrime  Lakes area. It also appeirs 
Unit 1 is lithologically similar IO unit SDQ of Schiarizza ;Ind 

to correspond  closely to descliptions by Campbell  and  Tipler 
(1971) of their unit 1 which  consists  largely of quartzite and qualtz- 
mica schist and outcrops on the north  side of the Raft batholith a b x t  
20 kilometres  northwest of  the maparea. The  age of unit 1 is 
unknown, hut it may be considerably older than the overlylng 
Devono-Mississippian  portion cf the  Eagle Bay succession. 

UNIT 2 
Unit 2co1isists mainly of light  silvery  grey  sericitc-quartz phill~te 

and chlorite-sericite-quartz phyllite  derived largely from fclsir to 
intermediate  volcanic  and  volcaniclastic  rocks.  The phyllite cwn- 
monly contains  eyes of glassy qllarrz to several millimetres in siz:e. 
and  locally  includes fragmenta  members containing  felsic c1;t;ts 
that are  highly  flattened  within  the plane of the schistosity. Also 
present within unit 2 is green chloritic  phyllite  derived  from  1nwe 
mafic  volcanic  rock.  dark  gre)  phyllite  and  siltstone, light grey 
sericitic quartzite, and thin hori;:ons of pyritic cherty rock that n a y  
be of exhalative origin. 

Unit 2 outcrops most extensively along a much faulted belt muth 
of the North Thompson River which  extends from the western 
boundary of the map-area as far  east as Chuck Creek. It sits abwe  

IO the east. Unit 2 is absent, o r v q  thin, along the faulted extension 
unit la in the  western  part of this belt and above  orthogneiss of LIP it 9 

of this belt in  the  vicinity of Gollen Creek, but occurs locally ab:ve 
unit 1 south of Reg  Christie  Crcek  where  this  stratigraphic level is 
repeated as a south-dipping panel on the north limb of the I;.,+ 

exposed  above unit 1 on the north side  ofthe North  Thompson A:i ,er, 
funder Lakes synform  (Fig. 9 ~ 2 ,  scction A-A'). Unit 2 is ilso 

west of Crossing Creek, hut is at,sent!ust to the cast, where unit I is 
directly  overlain by unit 4. 

felsic to intermediate  metavolcanic rocks of that age in the Adans 
Unit 2 is inferred to be  Devonian in age based on  correlation with 

Lake arca (unit EBA of Schiariza and Prcto. 1984). 

UNIT 3 
Unit 3a comprises pale to medium green, strongly to weakly 

foliatedchlorite-sericite schists~uhichcommonlycontaincryst.tlsof 
feldspa, hornblende,  and quartz. a s  well as lithic clasts to sev<:ral 
centimetres in size. This unit was derived  largely from intermed1:tte 
crystal-lithic tuffs, but may also include some porphyritic flouts. 
These  rocks  overlie unit 2  between  Lute and Baker Creeks as well as 
on the slopes west of Foghorn (Creek (unit EBF of Schiarirzz md 
Preto. 1984). This  unit also outcrops between Jones and int:ry 
Creeks where it apparently  underlies unit 5 .  

feldspar-quartz schist, and  metavolcanic  breccia that are derived 
Unit 3bcomprises  feldspar porphyry,  feldspathic schist,  sericite~ 

from trachytic,  dacitic.  and rhyditic intrusive  and  extrusive ro~:I(s. 
It overlies unit 2 between Lute and Foghorn Creeks where it h'lsta 
theRexspdr uranium-fluorite  minera1,zation.  Originally  thesei-c(:ks 
were included within unit  2 (unit EHAf of Schiarizza  and h:to. 
1984);  it is more likely that they are lateral equivalents of unit :)a. 

__ 
* This  project  is a contribulion Io the  CanaddBritish  Columbia Mineral Development  Agreement. 
British  Columbia  Ministry of Energy. Mines and Petroleum Resources, Geulogical  Fieldwork, 198s. Paper 1986.1 
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UNIT 4 
Unit  4  consists of light to medium  greenish  grey  grit.  quartzite. 

and chloritc~sericite-quartz schist  with  minor  amounts of interca- 
lated  dark  grey  phyllite,  limestone,  and  chlorite schist. It sits  be- 
neath  unit 5 in the  vicinity of Jones  Creek  but  both  above  and  below 
unit 5 on the  slopes  south  of  Mount  McClennan, possibly due to 

limestone,  and  chlorite schist,  which occurs between  units 5 and  6 
isoclinal  folding of the two  units. A thin  wedge of grit.  quartzite, 

on the slopes west of Chuck  Creek, is tentatively  includcd  within 
unit 4 ,  but may actually be a structurally  imbricated  sliver of units 6 
and 8.  Unit  4 is lithologically  similar  to,  and  possibly  correlative 

outcrops in a northwest-trending  belt  between  Adams  Lake  and  the 
with,  parts of unit EBS of Schiarizza  and h e t o  (1984). which 

Barriere  River. 

UNIT 5 
Unit 5 consists  mainly of dark  grey  phyllite  with  intercalated 

siltstonc,  sandstone,  grit.  and  minor  amounts of pcbble  con- 
glomerate. It also includes  medium  to  dark  grey  limestone  and  pale 
greenish  grey  schistose  chloritic  and  sericitic  dolostone.  Unit 5 lies 

locally is above (or within!) unit 4. Unit 5 is correlated with 
stratigraphically above unit 2 throughout  most of the  area, but 

lithologically  identical  rocks  in  the  Barriere  Lakes  area  which  havc 
yielded  several  collections of Lower  and  Upper  Mississippian  con- 
odonts  (unit  EBP of Schiarizra  and  Preto,  1984). 

UNIT 6 

chlorite  schist,  dolomite-chlorite  schist, and  rclatively  massive 
Unit  6  consists  mainly of medium  lo dark  green  calearevus 

greenstone  that  are  derived from  mafic  volcanic  and  volcaniclastic 
rocks. It also  includes  minor  amounts of sericite-chlorite  schist 
containing  hornhlende,  feldspar,  and  rare  quartz  crystals  which was 
derived  from  intermediate  crystal  tuffs  andlor  porphyritic  flows. 
Thin  lenses  and beds vf white  crystalline  limestonc and  rusty 
weathcring  schistose  dolomite occur locally  throughout  the  unit.  A 
horizon of light  grey  limestone up  to several  hundred  metres in 
thickness  (unit  6a)  forms  prominent  bluffy  outcrops  within  the  unit 
north and  south of Vavenby. This  limestone is clearly  correlative 
with  the  Tshinakin  limestone of the Adam Lake-Johnson  Lake  area 
which is also  enclosed  within  a  thick  succession of mafic  meta- 
volcanic  rocks  (unit  EBG of Schiarirra  and  Preto, 1984).  Fossils 
collected  from  unit  6a,  4  kilometres  northwest of Vavenby. were 
identified as archoeoc).arhidr by B. S. Norford of the  Gcological 

for unit 6a at  this locality. 
Survey of Canada in  Calgary.  This  indicates an Early  Cambrian  age 

Unit 6 sits  structurally  above  unit 5 in several  fault-bounded 
blocks on the  south  side of the  North  Thompson  River  between 
Chuck  and  Baker  Creeks.  This  contact is inferred  to  he a thrust  fault 
because  unit 5 is thought  to  be of Mississippian age while unit 6 is 
now known  to  be, at least in  part, Early  Cambrian in age. A thrust 
relationship  between  unit 6 and  underlying  rocks is substantiated. 
on structural  grounds, in  the  area  east of Chuck  Creek  and on  the 
north  side of the  North  Thompson  River  south of the  McCorvie 
Lakes. In these  areas unit  6 and  structurally  overlying  rocks of unit  8 
are  overturned,  while  the  structurally  underlying  rocks of units I ,  2, 
4, and 5 are in  their  regionally  persistent  and  presumably  fight-way- 
up  orientation. 

Plateau  area (unit EBG  of Schiarizza and  Preto,  I9841  were  also 
Rocks  correlative  with uni t  6 in the  Barriere  Lakes-Adams 

inferred on structural  grounds  to  be in fault  contact  with  underlying 
Devono-Missippian  rocks  correlative  with  units 2, 3. and 5 of this 
report  ISchiarizza,  1983:  Schiarizza  and  Preto,  1984).  The  Early 
Cambrian  age of the  Tshinakin  limestone  established  during  the 
present  study  corroborates  this  interpretation. 
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UNIT 7 
Unit  7  consists of light  to  medium  green  crysfdl-lithic  metatuff, 

similar IO that of  unit 3a,  with lesscr  amounts of intercalated  lime- 
stone.  dolomite-chloritc  schist,  platy  quartzite. and chlorite- 
sericile-quartz  schist. I t  occurs only in the  vicinity  of  Chuck  Creek 
where it sits  structurally  above unit  6. 

UNIT 8 
Unlt 8 consists  of  light  to  medium  grey-green  quartzite.  gnt.  and 

chloritc~muscavite-quartz schist  with  relatively  minor  amounts of 
intercalated  dark  grey  phyllite  and  dolomite-chlorite  schist. It sits 
structurally  above  unit  6 in  the  steeply  dipping  belt  east of McCorvie 
Lakes  and in the  core of the Graffunder  Lakes  synform east of the 
Chuck  Creek  fault  (Figs. 9-1  and  9-2). I t  also  occurs as a  belt 

presumably  infolded into unit 6. Graded beds at a  number  ofplaces 
internally  within unit 6 on the  south  limb ofthe synform.  where it is 

within  unit 8, including  the  southern  margin of the  belt  within  unit 6 ,  
are  overturned:  thercfore unit 8 actually lies stratigraphically  be- 
neath  unit 6 and is inferred to be  Early  Cambrian  andlor older in age. 

DEVONIAN (?) OHTHOGNEISS  (UNIT  9) 

weakly to moderately  foliated  rock  consisting of lenses and  augen of 
Unit  9  comprises  quartro-feldspathic  orthogneiss. It is typically  a 

quartzo-feldspathic  material  enclosed by 'scams' of chlorite-scricite 
schist.  Locally it grades  to  virtually  massive  granitic  rock  or  con- 
versely  to  strongly  foliated  chlorite-sericite  schist  containing  large 
'eyes' of quartz. Biotite is an important  component of the  gneiss 
within  the  thermal aureole of the  Baldy  batholith. 

The  orthogneiss  occurs  mainly as  a  north-dipping  belt  up  to 3.5 

batholith  from  the  east end of the  map-area  to  the  northeast-trending 
kilometres  wide,  which  extends  along  the  north  margin of the  Baldy 

fault  west of the  Barriere  River. In the  cast it lies  beneath,  and 
presumably  intrudes.  unit I ;  in the west it is beneath  unit 2. Farther 
west substantial  amounts of orthogneiss  occur within  both  units la  
and 2 ;  there, however,  it is not  sufficiently well defined  to he 
mapped  separately  and  shown on the  geological  map.  Similar 
orthogneiss also occurs  within  unit  2  rocks  south of Reg  Christie 
Creek 

within felsic to  intermediate  mefavolcanic  schist  exposed  along  the 
The unit  9 orthogneiss is lithologically  identical to intrusive  units 

southern  part of Adams  Lake  (unit  EBAi of Schiarizza  and  Preto, 
1984). There, the orthogneiss is believed to be genetically  related 
and of similar  age  to Devonian  volcanics  that it intrudes.  Devonian 
orthogneiss  also  occurs along a  belt  which  extends  for  more  than 70 
kilometres  between M a m s  and  Shuswap  Lakes  (Okulitch, cf n l . ,  
1975).  Unit  9 is therefore  considered  likely  to  be of Devonian age. 

FENNELL  FORMATION (UNIT IO) 
Basalt,  gabbro.  chert.  and  related  rocks of the  Fennell  Formation 

outcrc~p mainly  south of the  North  Thompson  River  along  the 
western  edge of the map-area,  where they  were  studied by the  writer 

east-dipping thrust fault juxtaposes them  against  unit 3a ofthe Eagle 
in 1980  and 1981 (Schiarirra.  1981,  1982, 1983). In this  area  an 

Bay Formation.  A  small  sliver of Fenncll  Formation chert.  cherty 
argillite,  and  fine  to  medium-grained  greenstone  also  occurs  along 
the  western  edge of the  map-area  directly  north of the river. There it 

These  Fennell  rocks are  inferred  to be separated  from unit  1 of the 
is unconformahly overlain to  the  north  by  Miocene  basalt (Fig.  9- I) .  

Eagle Bay Formation  by  the Same east-dipping  thrust  fault  that 
separates  the  Fennell  from uni t  3a  further  south. This  relationship 
may persist  to  the  northwest  into  the  Bonaparte  Lake  map-area 
where. on the  north  side of the  Raft  batholith,  Campbell  and  Tipper 
(1971) mapped an east-dipping  thrust fault between  the  Fennell 
Fornution and btructurally  overlying  rocks  which may be equivalent 
to  unit I of this report. 



CRETACEOUS GRANITIC ROCKS (UNIT I I )  
Cretaceous granite  and  granodiorite ( u n i t  I I )  of thc Raft and 

Baldy batholiths  intrude Eagle Bay rocks :along thc northern and 

regional metamorphism  and most of the pcnetrative  deformation 
southcrn  margins of thc map-area rcspectivdy. Intrusion postdated 

chronous with rclativel!, late folding  about  east-wcst-trending  axcs. 
within the Eagle Bay !succession, but appi:ars to havc been syn- 

Tertiary age. In  contrast t o  the abrupt  northern contact of the Baldy 
Both batholiths  are  cut by  northerly  trending faults ofprobable Early 

broad zonc of intermixcd  metasedimcntary ;and granitic rocks. Cor- 
bathdith, the  southcrn margin of the Raft batholith is marked by a 

dierite (?I, andalusite. and  sillimanite occur in pclitic schists of unit 

the Raft  batholith. 
I at scvcral localities  within.  and just south of, the contact zonc o f  

area, east of Robert Crtxk.  This body (unit I la) includcs  abundant 
Crctaccaus granite also occurs along the eastcrn edge of thc m a p  

pegmatite as well as distinctly  foliated  granitic  phases. 

MIOCENE BASALT (UNIT 12) 

along thc Clearwater Rivcr to the northwesr (Campbell and Tipper. 
Flat-lying.  undefornlcd basalt flows. which are well exposed 

1971 ). extend as far cast as the northwestem corner of thc map-area 
(Fit:. 9-11. A small patch of basalt which ~mconformably overlics 
unit 1 quartzites on the lorthwest slopes of the  Raft Rivcr valley, 3.5 

is apparently a detachcd  erosional remnant of these flows. These 
kilometres  north of the  confluence with the North Thompson River, 

basalts are the easternmost representatives of an extensive  mass o f  
Late Miocene to PliocclIc plateau l ava  whichcover much ofthc area 
to the wcst and northwest of the map-area  ICampbell and Tipper. 
1971). 

STRUCTURE 

nated by  the  following fivc generations of structures: 
The mesoscopic structural fabric within the map-arca is domi- 

( I )  An carly metamolphic foliation. axial planar t o  very rare Small 
isoclinal folds, which is locally  observed to  be discordant to 
andlor  folded ;about the  dominant  second  generation 
schistosity. 

(21 Variably oriented hut most commonly north to cast-plunging 

axial planar. Throughout most of the area this whistosity is 
isoclinal folds: tkc dominant iynmetamnrphic schistosity is 

parallel to bedding. 
(31 Northwest-trending  folds  and crenulations with axial planar 

crenulation cleavage. Axial surfaces  gcnerally dip \tccply to 
the  northeast or southwest, hut in a small  arca north and  south 
of Vavcnby. northwcst~trending  folds display a gently  north- 

14) East-west-trending  upright folds, kinks, and  crenulations that 
west-dipping axial planar crenulation clecagc. 

probably formed during  emplacement of the Early to Middle 

(5 )  Upright.  northerly  trending fdds. kinks,  and  crenulations o f  
Cre?dceoUs Raft m d  Baldy  batholiths. 

pn~bable Tertiary age. The folds are often most prominently 
developed  adjacent to northerly  trending faults. 

The most conspicurlus  macroscopic  structures within the m a p  
area  arc upright east-w,:\I-trending folds, and steep northerly  trend- 

the emplacement of the Raft and Baldy batholiths. Locally they 
ing faults.  These folds z re  relatively young. and  probably related to 

cause  inversions in the predominantly  northerly dip direction uf 
bedding and  schistosity within thc map-area. Two such arras are 

the North Thompson River. and acms\ a synfonnal hinge that passcs 
across an antiform-sytrform pair betwecn Mount McClennan  and 

through the Graffundcr  Lakes, east of the  Chuck  Creek  fault. .The 
northerly trending fdult, cut thc east-west h l d s  as well as all other 
structures  and rock units in  the areaexcept the Miocene hasalts. The 
fdults, and related nartherly trcnding  fracturcs.  are often infilled by 

basaltie or lamprophyre dykes. 'They are  probably Early Tertiwr in 
age (Okulitch, 1979; Schiari2;:a. 1082) and related to the fifth 
generation of Mesoxopic stru,:ture5. A northwest-trending f u l l  

of the map-area (Figs. 9-1 and 9 ~ 2 .  section B-B') is also ? I  late 
which follows thc North Thompson River valley in the westerr! ]part 

structure, but it may be more tlosel:i related to fourth  genera ion 
east-west folds. 

A largc  overturned fold, poss: bl) d a t e d  to the second genera iron 
of mesoscopic folds, is inferred from overturned  bedding in grarled 

overturned  within both the main mass of unit 8. which structurall) 
unit 8 grit beds in the area east of tht: Chuck  Creek  fault. Beds ,Ire 

overlies unit 6, and in the belt of unit 8 grit and  quartzite t l w  ir 
infolded (?) into unit 6. This relationship  indicates that both u r  it F 
and unit 6 are overturned; togcher thcy are inferrcd to OCCUF~Y thr 
inverted  limb of the fold.  The fold may be southerly  directed ( F i g  
9-1 and9~2,sectionA-A'),sinc,:this sconsistentwiththepatt~:lr~ul 
fold and  thrust  vergence  elsewlvx: in  the region (Okulitch, 1079 
Schiarizra and Preto, 1984). The thrust fault which is inieneJ tc 
separate the  overturned limb from underlying  right-way-up Elg l f  
Bay rocks is probably  related to thc folding.  This same thrust. or ont 
of the same gcneration of faults. presumably  separates Earl) 
Cambrian unit 6 rocks  from  unilerlying, largely Devono-Missiszip 
pian rocks elsewhere in the area. It is not known. however, whethe 
unit 6 rocks west of the Chuck  Creek fault and  south of the ' V x t t t  
Thompson  River are upright or overturned. 

MINERAL OCCURRENCES 
The locations of the most inlportmt mineral  occurrences ir th,: 

map area are  indicatcd on  Figulc 9- I .  Uranium-fluorite  minera ira- 

Foghorn Creek (Preto. 1978)  and at the Bullion showing on Io#cr 
tion occurs in trachytic  rocks of unit :lb at the Rexspar deposit a conj: 

Lute Creek.  The Harper Creek dcpo!.it is a large, low-grade c u ~ p e :  
deposit within unit 2;  inferred Ieserves are 90 000 000 tome;  
grading 0.4 per ccnt copper. Similar low-grade  copper mineral rd~ 
tianaccurswithinunit2attheC:WshowingsoutheastofClearw;tel, 
at the VM showing southwest of  .Avcry Lake, and at several lc,ca- 
tions in the  vicinity of the VAV showings  south of Reg Christi,: 
Creek. The dominantly  felsic 11, intermediate metavolcanic roclcs fli 
units 2 and l a  are considercd alw to be pOtentid1 hosts to [ d y -  

and Rea deposits in the A d a m  Lake-Johnson Lake area to the sirut'? 
metalk massive sulphidc-barite  deposits such as the Homertak: 

(Schiarizra and Preto, 1984: Whlte, 1985: Hi>y and Goutier. thin 
volumc). More or less stratiform len5es of pyrite and pyrrhrltite wit I 
lesser sphalerite. galena, and chalcopyrite occur at the Rcd Tog. 

These  ahowings  occur at a similar sl.ratigraphic level within a mc- 
Snow, and Sunrise shnwings in the ,vicinity of Mount McClfnrlan. 

cessivn of quartzite. chlorite-muscl,vite~quartz schist. qual-tr~sc- 
ricite schist,  limeslane, calc-silicate  schist,  and skam within u ~ t  1 
There are a numbcr of other o8:curn:nccs within the map-ara  t h ; t  
are not shown on Figure 9- I ; mmxt an: quartz veins  containing plrit : 
andlor  pyrrhotite with variablc amomts of galcna, sphalerite. an,l 
chalcopyrite 
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