NSERC The Petrography, Geochemistry and Mineral Chemistry of the Fir Carbonatite System, east-central British Columbia: Geoscience BC
An Update of Current Knowledge with Implications for deposit modelling

COMMERCE

RESOURCES CORP.

Thomas Chudy*', Brad Ulry", and Lee Groat

fine-grained foliated texture

Mineral abbreviations for all illustrations: Ap = fluorapatite, Dol = dolomite, Fecmb = ferrocolumbite, Po = pyrrhotite, Rct = richterite,
Whn-Brs = winchite - barroisite.

*corresponding author: tchudy@eos.ubc.ca CAPITAL CORP.
" The University of British Columbia, Department of Earth, Ocean and Atmospheric Sciences 2020-2207 Main Mall, Vancouver, BC V6T 174
* Dahrouge Geological Consulting, Suite 18, 10509 - 81 Ave, Edmonton, Alberta T6E 1X7
3. Whole Rock Geochemistry
1. Background . .
4. Mineral Chemistry - Pyrochlore
: : : P —_—— The data set that was collected during exploration work encompasses over 12,000 geochemical The “texture coded” plots can also be successfully used to distinguish between different ore types
-Iflrc])?sgtlr:iecfac:ggrllag;lrt)eu;)i/r? E[irenlvllzngzsggg hﬁguii;?r?sglgf énrﬁ?:‘rr]n ggl)gr?\Sbeig (Iitgal}?e (1)]; ;23 | LRane analyses for major- and trace-elements covering all relevant units of the deposit. Analyses from the as shown in the plots below. The Nb-Ta mineralization occurs in the form of pyrochlore apd
contains an indicated + inferred resource of approximately 60 Mt grading 190 ppm and o dolomite carbonatite generally show a large scatter, but distinct clusters or trends are not very obvious ferrocolumbite which have Nb/Ta ratios of approximately 3 and 10, respectively. The data point In order to develop the best possible process flow sheet for ore recovery and hydro-metallurgical processing it is
Update; June, 2012). The carbonatites form a system of concordant and multiply A ‘e _ | _ _ = whereas the carbonatite with a gneissic fabric has abundant ferrocolumbite. system is relatively simple and consists of pyrochlore and ferrocolumbite which, however, occur in several modes
folded sills that can reach up to 80 m in thickness. They.are exposed atsurface only in a EBE= S However, the combination of geochemical data with petrographic observations (textural classification) (seeillustrations 1-9). This great variety cannot be detected in the geochemical data or resolved in textural logs but
few places (Figure 2) and the bulk of the available information was obtained from HQ el SRR improves significantly the quality of geochemical plots as can be seen on the example of SiO, vs Na,O the end-members pyrochlore and ferrocolumbite are reasonably well distinguished.
drill core examination (>50 km drilled) | e (see plots A-C). The “texture coded” plot distinguishes the different fabric types within the data set where D Tavatlh Em Terus Bl
: ' 'f{immff;:“ fine-grained foliated samples form a distinct trend (plot B).
\I:/r!?cﬁnreeg;i\r/neadn}:fn(tzjacrr?oar]c?etlrﬁ;)ar:kie::Inrgcrgr(\;tk O:;;rrggfhe?‘rl)nn:htiecaget‘rdollaon igoarggle’[Laé S\, Caly ——— This geochemical feature is caused by the composition of the amphibole, which is the only major host of | ‘undiferentiated” _ | texture coded Ferrocolumbite
economic points of view as the market Con)(ljitions were favourablfe for C%mmodities S g L S | e Na in this carbonatite. Plot C shows the “texture coded” whole rock geochemical analyses from drill core : L g
typically hosted by them. As a consequence the research on the petrogenesis of these & e /ﬁk e O eS samples that were also collected for mineralogical work (sample numbers next to symbols). The trend - ] i T - .
rocks has expanded siénificantly during this time, certainly owing to the increased SIS/ NN e B R Aol — lines correspond to the Na,O/SiO, ratios calculated from electron microprobe analysis of the Na- ! - 2 S + " ‘*ferrocolumbite”
exploration activities which basically confirmed and extended the great diversity of this + =0/ e 0 vt L0 8 T amphibole species richterite and winchite-barroisite. B w *_ - /
rock association. A generalization about their petrogenesis and mineralogy (i.e., ore /. L D S AT A _ " _ I - '
potential and ore types) is only possible to a very limited degree and reliable analogies /e . 1"~ Siisie, WAL Caet SRS [ Fircarbonatie A, Hogrshan B Sic, vsNag0 | .- +pyrochliore”
for deposits hosted by these rocks that would support and facilitate exploration work BESERET™ = "0 SRS BT s B 05885 unogion survey of Canads, 2007 ; I i 0 e S -
and resource modelling are scarce. A detailed examination of individual occurrences . = . “undifferentiated . ‘texture coded” N L P T -
and deposits is therefore obligatory. T g e G RIER L lls sl SN - . - ) = oot cronatt Key for Nb-Ta mineralization
g_ e = : : - - : * . : " - ] . ]
1 - ; .
The petrogenetic studies of carbonatite-alkaline rocks in the Canadian Cordillera are || 1 ‘. 3 Summarv: ferrocolumbite zone (fcmb
particularly challenging because of the high degree of deformation and metamorphism é_@g ﬁf’% : i : ry- - ( )
(amphibolite facies), which certainly overprinted and modilied primary magmatic | o ta § e . mylonitization was controlled by the composition of the dolomite carbonatite - mixed zone (pcl+fcmb)
features. These could contain information about processes that can form economic | . . . .
deposits ClgRIS AN SIS TGS IECTIRY - T ) N : « mylonitized carbonatite contains predominantly richterite and pyrochlore pyrochlore zone (pCI)
In order to produce a sufficiently accurate deposit model a wide range of structuraland Hh o e e B R 2 4 " weaen " ’ ” ) D o B e i drocKan s Witk hitech Witk fo'andiSrrosblymbite :
mineralogical information had to be acquired and implemented. This poster presents | 2. TN e s .
data obtained chiefly from drill core samples that were examined by thin section ;| =: A . : : :
oetrography geochgmistry . LR ghemistry analysis. The eri/tire biata e IS C SI0, vs Na,0 There are many more variations in the geochemical data set (e.g., P,O,, REE, MnO, Sr, etc.) which % /
e r,an ge of different carbonatite facies and assoc atéd rock types, but the Efm;;’i;jgﬂ_;,, = | P correlate well with mineralogical information and possibly indicate the presence of two different Q) Z
focus in this presentation lies on the dolomite carbonatite, which constitutes an | ' : L e carbonatite facies. /
. 1 : : .
gstimated 90 volUR STl e ORIt RIS IO . S R o v vmoun The composition of dolomite (85 vol.% of rock; fabric controlling mineral) shows variations that
Figure 2: Geological map of the Fir carbonatite area; modified from Technical / probably also controlled its competency during shearing causing strain partitioning into specific
Report, June 2012. % Sk o Zones.
. Pyrochlore
2. Rock Textures T
The most obvious structures observed in the drill core are textural differences (Figure “drill core”, A-C) which can be a magmatic K 2 ‘ Y e T & s @ %;\y 3 = q
feature (porphyritic rocks, cumulates, etc) or the result of post-emplacement deformation. Key for textures | - - |L/ i ol Vel’ t’ Cal w_S_eC tl on 1 _20__144
L % 7 | i |
A detailed examination of the textures and microstructures indicates that they formed under conditions where crystal-plastic neissic texture - - X \ |
deformation and grain boundary migration are the main deformational processes. The primary fabric is therefore interpreted as the 9 == /g@%/
result of high-grade metamorphism which transformed the original carbonatite into a carbonatite gneiss. - b |
|

This gneissic carbonate rock was later overprinted by shear zones which developed in certain portions of the carbonatite.
Characteristic microtextures are recrystallization bands, core-and-mantle-structures and an almost entirely dynamically
recrystallized dolomite matrix (in order of increasing deformation intensity).

skarn and fenite

Although the Nb-Ta mineralization includes two phases, the emphasis lies on the pyrochlore which is the main
host of Ta in the Fir carbonatite. It has a wide range in composition and covers a large portion of the pyrochlore
classification diagram (diagram A) and the entire compositional trend of magmatic pyrochlore with respect to
Nb and Ta (plot B below).
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drill core

thin section

The composition, however, is far more restricted within the various modes which are often associated with
carbonatites with a particular texture or amphibole species:

crystal-plastic deformation
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C '- = The pyrochlore with the highest Ta concentrations (i.e., microlite) is predominantly found in gneissic, winchite-
= === barroisite-bearing carbonatites where it forms minute inclusions in ferrocolumbite (blue in plot C below). This
S - = mode is volumetrically of minorimportance.
O =
=1 Y B_ The majority of the pyrochlore mineralization forms abundant discrete crystals from 100 um to 5 mm in size
E S which are found in the often mylonitized, richterite-bearing dolomite carbonatite (yellow in plot C below).
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S 5. General Conclusion
. =
| e |  the availability of large amounts of data routinely collected during resource development can be utilized to improve the level of
i 9 | x .
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