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INTRODUCTION 
In many areas of thc world carbmatites are ctmmmercial sourccs ~f 

niohtum.  phosphates. rarc rarth elmlents. v1:rmiculite. CnppCI. and 
fluorspar. Carbonatitcs III British  Zolumhia occur in a broad bclt 
parallcl t n  and encompmsing the iocky Mountain  Trcnch. Thosc 
from the Mrrnson Creek. Blue  Kiwr,  and  Three Valley Gap !mas  
were reported un last ycsr (&'ell. 198S: White. 1985). Add~t~onal 
localities were  visited during the 1985 ficld smson in thc Frenchman 
Cap area. where  both irttrusive ani   cxtrwiw carbonatitrs are prc- 
served ( w c  HDy and Pdl ,  this wlumc) and near  Williston  Lakc 
where a previous unreported carxmatite e x i m  'This paper  dis- 
cusses this  newly  discovered carbonatite complex. 

located approximately 140 kilonetres  north-norrhwcst of Mac- 
Thc Alcy property  was slaked by Cotninco  Ltd. in 19x2. It is 

kenlie nn the east side c ~ f  Willistott Lake hctween  Peace Reach and 
the  Ospika River. Thc a m  has e x d l c n t  cxposurc and is generally 
above  tree  line ( I 450 tc 2 200 metres). I t  is fairly  rcmote:  access is 
by hclicopter from Mackcnric. 

GEXERAL  GEOLOGY 
The Aley Crcek  srca is unde-lain by 13amhro-Ordovician to  

Middle  Devonianearbonate andchstic rrlcks,otthe Kcchika. Skoki. 
and Krlad River  Groups  (Pride. 1Y83: 'Thompson. 1Y781. Thi\ 
mioyeoclinal succcssinn w*\ intrumJcd by the Alcy carbonatite c o m ~  

everlt 
plex prior t o  the  main Latc Jur; \sic-Early Crctaceous omgcnic 

The carbonatitc  cnnlplex and surrounding sedimentary rocks 
were subjected to sub-penschist facies regional metamorphism. 
Thc Aley complex is. huwcver. essentially  ilndeformed: i t  appears 
to have behaved as a rigid  body during  dcfblmation and was rutated 
andlor transported  castward in a tirust  slice. 

GEOLOGY OF THE ALEY  CAKBONATITE 
COMPLEX 

RAUHAUGITE CORE ZONE 
'The corc of the Aley Compl~x is approxmately 2 kilumetrcs in 

diamctcr. I t  camprises more than 5 1 pcrccnt nf the  exposcd  complex 
and consists of dolomiti: (X0 to  95 per cent) and apatite ( 5  t n  15 per 
cent) with  minor anlnLlnts US ph ogopitc, pyrite.  magnetite. and 
zircon  (F'ridc, 1983). It IS gcncrally a nlassive  and  homagcncous 
unit, weathering  buff to bnwnish. 

Pyrochlore [(Na.Ca Ce),(Nh,'lh.Ti),l),(OH,FiI mdiorcolun-  
bite  I(Fe.Mn(Nb,Ta),O,,] miy be developed ncnr thc margin of this 
zone. 

SOVITE  ZONES 

rduhaugite corc znne and in thc wrrounding amphiholite zvne. The 
Sovite  zones (dykes '?) occur locally near the margin nI the 

sovites exhibit a mnre varicd n~ineralogy than the rauhaupitcs. 

Calcite with or without dolomite  dominates and there  arc accessc~:-y 
amounts of apdfitc,  sodic pyroxenes and amphiboles, mapnetit:. 
pyrochlorc (Pridc. 1983). and  .~'ersmite [(Ca.Ce.Na)(Nb,Ta,7i)1 
(O.OH.Fl,] (Pride. personal  communication, 19851. 

AMPHIBOLITIC MARGIN 
An amphibolitic margin apFroXinlatcly I kilometre in  uiimJth 

encircles and complexly interfin:;crs with  the  rauhaugitc corc ni : l ~ e  
Alcy CompkX. The marginal 2~3ne includcs  massive and brc:ccia 
phases.  No  distinct  pattern to thc spatial distribution of the two 
phasc~ is cvidcnt.  Carbonatite  dykes :ut both members. 

rock consisting primarily of sodi: amphibole, quart7.. and p y r o ~ l e  
'The massive  phase is a medium to coarse-graincd. dark pr<:<!n 

phasc and resembles fenites aisociatcd with some of thc otler 
(Pride. lY83). I t  is mnre extemivcl) developed than thc bncrla 

carbonatitc  complexes in Britisli Columbia ( W E  Pell, I9XS). l'le 
breccia  phase  contains s u b m u ~ ~ d e d  clasts of dominantly or111o- 
quartzite. with some siltstnnc. c.lbitite:, and  sycnitc fragments i r  a 
matrix that is similar to the ma;si\,e member. Thc clast to matrix 
rdtio is highly  variable and locally clast-supparted breccias d ~ ~ ~ : l : , p .  
Thesubruundednatureofthcclaitspi~~ethisunitthcappcaranc,:~,~a 
conglomerate (Plate 42-11. The mtssive and hrcucia phases Io:;dly 
gradc into nnc annther. 

ALTEKPTI'ION HALO 

tcrcd for a distancc of appmxim;aely 500 metrcs beynnd the anlpslli- 
Sedimentary rncks adjacent t o  the Aley complex havc bcen .II-  

bolite margin.  This alteration halv is characterircd by a coI:ur 

dnlnmitc  transitinn. The altered rocks can look superficially silni ar 
change  from  grcy t o  buff which is indicativc of a limestone to 

to material from  thc  rauhaugit,? cor,: zone. Apatite. pyrite. .Ind 
magnetite arc dcveloped in the  altcration mnc. .The degrte of 
alteration dccreases  outward  from Ihc c o n ~ p l ~ x  

RAKE EAiTH-BEARING DYKES 
Rare earth element-enrichcd <dyke5 o r  'sweats' occur thruughuut 

the  complex but a~ most comrrml! developed in the outer aitwa- 
tion halo. The dykes weather dark reddish  brown. are gener;tlly 
intruded  parallel t n  bcdding. and average 0.5  to 1.5 metrci in 
thickness. Their  primary compancnt is dolomite. Accessory rin:r- 
a l s  include  purple fluorit,:, pyrite.  bar i tc .  bastnac: tc 

and U. Madcr. personal cummtlnicatlon). 
[(Ce.La)CO,FI.  and  othcr rare earth carbonate minerals ( K .  , l i d c  

PRELIMINARY GEOCHEMISTRY 

Table 42-1 and nn Figure 42-1. Only four samples have b:en 
Preliminary results uf gevchemical  analyscs arc prrsentr:c in 

analysed tn datc; thrce lanthanide-enriched dykcs and m e  saxp ie  
from the amphibolitic  margir. All haw high rare earth ccNn- 
centration3 typical ofcarbonatites. Ttle three samples ofdyke rucks 

does the sample from the amphibolitic  margin. 
havc a much grcatcr light/hcavy  Imthanide  enrichmcnt ratin tnan 
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TABLE 42-1. Preliminary  (;ec~rhemistrg 

Per Cent 
4 
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